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INTRODUCTION

Volume | of the Manual on Codes contains WMO international codes for meteorological data and other
geophysical data relating to meteorology; it constitutes Annex |l to the Technical Regulations (WMO-
No. 49) and has therefore the status of a Technical Regulation. It is issued in three volumes: Volume I.1,
containing Part A; Volume 1.2, containing Part B and Part C; and Volume 1.3 containing Part D.

Coded messages are used for the international exchange of meteorological information comprising
observational data provided by the World Weather Watch (WWW) Global Observing System and
processed data provided by the WWW Global Data-processing and Forecasting System. Coded messages
are also used for the international exchange of observed and processed data required in specific
applications of meteorology to various human activities and for exchanges of information related to
meteorology.

The codes are composed of a set of CODE FORMS and BINARY CODES made up of SYMBOLIC
LETTERS (or groups of letters) representing meteorological or, as the case may be, other geophysical
elements. In messages, these symbolic letters (or groups of letters) are transcribed into figures indicating
the value or the state of the elements described. SPECIFICATIONS have been defined for the various
symbolic letters to permit their transcription into figures. In some cases, the specification of the symbolic
letter is sufficient to permit a direct transcription into figures. In other cases, it requires the use of CODE
FIGURES, the specifications of which are given in CODE TABLES. Furthermore, a certain number of
SYMBOLIC WORDS and SYMBOLIC FIGURE GROUPS have been developed for use as code names,
code words, symbolic prefixes or indicator groups.

Rules concerning the selection of code forms to be exchanged for international purposes, and the selection
of their symbolic words, figure groups and letters, are laid down in the Technical Regulations (WMO-
No. 49), Volume |, Part Il, section 2 (2019 edition). These code forms are contained in Volume | of the
Manual on Codes, issued as Volume |.1 — Part A, Volume |.2 — Part B and Part C, and Volume 1.3 — Part D.

Apart from these international codes, several sets of regional codes exist which are intended only for
exchanges within a given WMO Region. These codes are contained in Volume Il of the Manual on Codes,
which also contains descriptions of the following:

- Regional coding procedures for the use of international code forms;

- National coding practices in the use of international or regional codes of which the WMO Secretariat
has been informed,;

- National code forms.

A number of special codes that are used in messages exchanged over the WWW Global
Telecommunication System circuits, and which comprise ice and satellite ephemeris codes, are included in
Volume Il as an appendix.

VOLUME I.1:

Part A — Alphanumeric Codes consists of five sections.

Section A contains lists of international code forms and corresponding standard coding procedures. The
format and wording conventions used in this section are as follows:

Code forms: Groups in brackets are drop-out items and may or may not be included, depending on
specified conditions. The absence of round brackets means that the inclusion of the group concerned is
determined by international decision; these decisions are indicated in the regulations appearing under each
code form.

Volume 1.1



viii INTRODUCTION

Parts and sections of code forms: Code forms may have been built up from a number of well-defined
components, each comprising a different type of coded information. Components which can be transmitted
as a separate report are called parts and carry special identification groups. Code forms, or their parts, can
be divided into sections which may be omitted from the report under certain conditions and therefore carry
a symbolic indicator figure or group.

Notes: Brief explanations of the code form are included in a number of notes under the code form.

Regulations: The regulations, which follow the notes, contain standard coding procedures in the sense
given to these procedures in the Technical Regulations. The standard coding procedures are distinguished
by the use of the term “shall” in the English text, and by suitable equivalent terms in the French, Russian
and Spanish texts. Where national practices do not conform with these regulations, Members concerned
shall formally notify the Secretary-General of WMO for the benefit of other Members. Explanatory notes are
sometimes added to regulations.

Section B contains the list of symbolic letters which are to be replaced, generally by figures in coded
reports, analyses or forecasts with their specifications. Definitions and standard coding procedures relating
to the specification concerned are added, where appropriate, to the specifications in the form of notes.
Notes indicating standard coding procedures are distinguished from notes containing a definition by a
difference in typographical practice and by the use of the word “shall” in the English text, and by suitable
equivalents in the French, Russian and Spanish texts. Where symbolic letters represent coded information,
that is, not just the scale of values as measured, the reference to the tables containing specifications of the
code figures is added between brackets.

Section C contains the specifications of code figures in the form of code tables. The tables are preceded
by a description of the numbering system of international code tables included in the part concerned.

Section D contains a description of the system of station index numbers.

Section E contains the Beaufort scale of wind for ease of reference and in order to provide the equivalent
wind speeds for Beaufort numbers used in some codes.

Attachments Il and Il (yellow background) to Volume I.1 do not have the status of Technical Regulations
and are given for information only.

This edition of Volume 1.1 of the Manual on Codes replaces the 2011 edition.

VOLUME 1.2:

Part B — Binary Codes consists of the list of binary codes with their specifications and associated code
tables.

Part C — Common Features to Binary and Alphanumeric Codes consists of table-driven alphanumeric

codes and of common code tables to binary and alphanumeric codes.

VOLUME 1.3:

Part D — Representations derived from data models consists of the specification of the list of standard
representations derived from data models, including those using extensible markup language (XML), with
their specifications and associated code tables.

Volume I.1



GENERAL PROVISIONS

1. The Technical Regulations (WMO-No. 49) of the World Meteorological Organization are presented
in three volumes:

Volume | — General meteorological standards and recommended practices
Volume Il — Meteorological service for international air navigation

Volume Ill — Hydrology
Purpose of the Technical Regulations

2. The Technical Regulations are determined by the World Meteorological Congress in accordance
with Article 8 (d) of the Convention.

3. These Regulations are designed:
(a) To facilitate cooperation in meteorology and hydrology among Members;
(b) To meet, in the most effective manner, specific needs in the various fields of application of

meteorology and operational hydrology in the international sphere;

(©) To ensure adequate uniformity and standardization in the practices and procedures employed in
achieving (a) and (b) above.

Types of Regulations

4, The Technical Regulations comprise standard practices and procedures, recommended practices
and procedures, and references to constants, definitions, formulas and specifications.

5. The definitions of these three types of Regulations are as follows:
The standard practices and procedures:
(@) Shall be the practices and procedures that Members are required to follow or implement;

(b) Shall have the status of requirements in a technical resolution in respect of which Article 9 (b) of
the Convention is applicable;

(© Shall invariably be distinguished by the use of the term shall in the English text, and by suitable
equivalent terms in the Arabic, Chinese, French, Russian and Spanish texts.

The recommended practices and procedures:
(@) Shall be the practices and procedures with which Members are urged to comply;

(b) Shall have the status of recommendations to Members, to which Article 9 (b) of the Convention
shall not be applied;

(©) Shall be distinguished by the use of the term should in the English text (except where otherwise
provided by decision of Congress) and by suitable equivalent terms in the Arabic, Chinese, French,
Russian and Spanish texts.

References to constants, definitions, formulas and specifications:

Members should use the definitions, formulas, values of constants and specifications indicated in the relevant
Guides published by the Organization.

Volume I.1



X GENERAL PROVISIONS

6. In accordance with the above definitions, Members shall do their utmost to implement the standard
practices and procedures. In accordance with Article 9 (b) of the Convention and in conformity with
Regulation 101 of the General Regulations, Members shall formally notify the Secretary-General, in writing,
of their intention to apply the standard practices and procedures of the Technical Regulations, except those
for which they have lodged a specific deviation. Members shall also inform the Secretary-General, at least
three months in advance, of any change in the degree of their implementation of a standard practice or
procedure as previously notified and the effective date of the change.

7. Members are urged to comply with recommended practices and procedures, but it is not necessary
to notify the Secretary-General of non-observance except with regard to practices and procedures
contained in Volume II.

8. In order to clarify the status of the various Regulations, the standard practices and procedures are

distinguished from the recommended practices and procedures by a difference in typographical practice, as
indicated in the editorial note.

Status of annexes and appendices

9. The following annexes to the Technical Regulations (Volumes | to IIl), also called Manuals, are

published separately and contain regulatory material. They are established by decision of Congress and

are intended to facilitate the application of Technical Regulations to specific fields. Manuals may contain

both standard and recommended practices and procedures:

I International Cloud Atlas (WMO-No. 407) — Manual on the Observation of Clouds and Other
Meteors, sections 1, 2.1.1, 2.1.4, 2.15, 2.2.2, 1to4 in 2.3.1 to 2.3.10 (for example, 2.3.1.1, 2.3.1.2,
etc.), 2.8.2, 2.8.3, 2.8.5, 3.1 and the definitions (in grey-shaded boxes) of 3.2;

Il Manual on Codes (WMO-No. 306), Volume I,

1l Manual on the Global Telecommunication System (WMO-No. 386);

v Manual on the Global Data-processing and Forecasting System (WMO-No. 485);

Vi Manual on Marine Meteorological Services (WMO-No. 558), Volume |;
VIl Manual on the WMO Information System (WMO-No. 1060);
VIII Manual on the WMO Integrated Global Observing System (WMO-No. 1160);

IX Manual on High-quality Global Data Management Framework for Climate (WMO-No. 1238).

10. Texts called appendices, appearing in the Technical Regulations or in an annex to the Technical
Regulations, have the same status as the Regulations to which they refer.

Status of notes and attachments

11. Certain notes (preceded by the indication “Note”) are included in the Technical Regulations for
explanatory purposes; they may, for instance, refer to relevant WMO Guides and publications. These notes
do not have the status of Technical Regulations.

12. The Technical Regulations may also include attachments, which usually contain detailed guidelines

related to standard and recommended practices and procedures. Attachments, however, do not have
regulatory status.

Updating of the Technical Regulations and their annexes (Manuals)
13. The Technical Regulations are updated, as necessary, in the light of developments in meteorology

and hydrology and related techniques, and in the application of meteorology and operational hydrology.
Certain principles previously agreed upon by Congress and applied in the selection of material for inclusion
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in the Technical Regulations are reproduced below. These principles provide guidance for constituent
bodies, in particular technical commissions, when dealing with matters pertaining to the Technical
Regulations:

€) Technical commissions should not recommend that a Regulation be a standard practice unless it is
supported by a strong majority;

(b) Technical Regulations should contain appropriate instructions to Members regarding
implementation of the provision in question;

(c) No major changes should be made to the Technical Regulations without consulting the appropriate
technical commissions;

(d) Any amendments to the Technical Regulations submitted by Members or by constituent bodies
should be communicated to all Members at least three months before they are submitted to
Congress.

14. Amendments to the Technical Regulations — as a rule — are approved by Congress.

15. If a recommendation for an amendment is made by a session of the appropriate technical

commission and if the new regulation needs to be implemented before the next session of Congress, the
Executive Council may, on behalf of the Organization, approve the amendment in accordance with
Article 14 (c) of the Convention. Amendments to annexes to the Technical Regulations proposed by the
appropriate technical commissions are normally approved by the Executive Council.

16. If a recommendation for an amendment is made by the appropriate technical commission and the
implementation of the new regulation is urgent, the President of the Organization may, on behalf of the
Executive Council, take action as provided by Regulation 8 (5) of the General Regulations.

Note: A simple (fast-track) procedure may be used for amendments to technical specifications in Annexes Il (Manual
on Codes (WMO-No. 306)), Il (Manual on the Global Telecommunication System (WMO-No. 386)), IV (Manual on the
Global Data-processing and Forecasting System (WMO-No. 485)), VII (Manual on the WMO Information System
(WMO-No. 1060)) and VIl (Manual on the WMO Integrated Global Observing System (WMO-No. 1160)). Application of
the simple (fast-track) procedure is defined in those Annexes.

17. After each session of Congress (every four years), a new edition of the Technical Regulations,
including the amendments approved by Congress, is issued. With regard to the amendments between
sessions of Congress, Volumes | and Il of the Technical Regulations are updated, as necessary, upon
approval of changes thereto by the Executive Council. The Technical Regulations updated as a result of an
approved amendment by the Executive Council are considered a new update of the current edition. The
material in Volume Il is prepared by the World Meteorological Organization and the International Civil
Aviation Organization working in close cooperation, in accordance with the Working Arrangements agreed
by these Organizations. In order to ensure consistency between Volume Il and Annex 3 to the Convention
on International Civil Aviation — Meteorological Service for International Air Navigation, the issuance of
amendments to Volume Il is synchronized with the respective amendments to Annex 3 by the International
Civil Aviation Organization.

Note:  Editions are identified by the year of the respective session of Congress whereas updates are identified by the
year of approval by the Executive Council, for example “Updated in 2018".

WMO Guides

18. In addition to the Technical Regulations, appropriate Guides are published by the Organization.
They describe practices, procedures and specifications which Members are invited to follow or implement
in establishing and conducting their arrangements for compliance with the Technical Regulations, and in
otherwise developing meteorological and hydrological services in their respective countries. The Guides
are updated, as necessary, in the light of scientific and technological developments in hydrometeorology,
climatology and their applications. The technical commissions are responsible for the selection of material
to be included in the Guides. These Guides and their subsequent amendments shall be considered by the
Executive Council.
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Xii GENERAL PROVISIONS

APPENDIX. PROCEDURES FOR AMENDING WMO MANUALS AND GUIDES THAT ARE
THE RESPONSIBILITY OF THE COMMISSION FOR BASIC SYSTEMS

1. DESIGNATION OF RESPONSIBLE COMMITTEES

The Commission for Basic Systems (CBS) shall, for each Manual and Guide, designate one of its Open
Programme Area Groups (OPAGs) as being responsible for that Manual and its associated technical
guides. The Open Programme Area Group may choose to designate one of its Expert Teams as the
designated committee for managing changes to all or part of that Manual; if no Expert Team is designated,
the Implementation Coordination Team for the OPAG takes on the role of the designated committee.

2. GENERAL VALIDATION AND IMPLEMENTATION PROCEDURES

2.1 Proposal of amendments

Amendments to a Manual or a Guide managed by CBS shall be proposed in writing to the Secretariat. The
proposal shall specify the needs, purposes and requirements and include information on a contact point for
technical matters.

2.2 Drafting recommendation

The designated committee for the relevant part of a Manual or a Guide, supported by the Secretariat, shall
validate the stated requirement (unless it is consequential to an amendment to the WMO Technical
Regulations) and develop a draft recommendation to respond to the requirement, as appropriate.

2.3 Procedures for approval

After a draft recommendation of the designated committee is validated in accordance with the procedure

given in section 7 below, depending on the type of amendments, the designated committee should select
one of the following procedures for the approval of the amendments:

(a) Simple (fast-track) procedure (see section 3 below);

(b) Standard (adoption of amendments between CBS sessions) procedure (see section 4 below);
(©) Complex (adoption of amendments during CBS sessions) procedure (see section 5 below).
2.4 Date of implementation

The designated committee should define an implementation date in order to give WMO Members sufficient
time to implement the amendments after the date of notification. For procedures other than the simple (fast-
track) one, if the time between the date of natification and implementation date is less than six months, the
designated committee shall document the reasons for its decision.

25 Urgent introduction

Regardless of the above procedures, as an exceptional measure, the following procedure accommodates
urgent user needs to introduce elements in lists of technical details, or to correct errors:

€)) A draft recommendation developed by the designated committee shall be validated according to
the steps defined in section 7 below;

(b) The draft recommendation for pre-operational use of a list entry, which can be used in operational
data and products, shall be approved by the chair of the designated committee and the chair of the
responsible OPAG, and the president of CBS. A listing of pre-operational list entries is kept online
on the WMO web server;
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(c) Pre-operational list entries shall then be submitted for approval by one of the procedures in 2.3
above for operational use;

(d) Any version numbers associated with the technical implementation should be incremented at the
least significant level.

2.6 Issuing updated version

Once amendments to a Manual or a Guide are adopted, an updated version of the relevant part of the
Manual shall be issued in the languages agreed for its publication. The Secretariat shall inform all Members
of the availability of a new updated version of that part at the date of notification mentioned in 2.4 above. If
amendments are not incorporated into the published text of the relevant Manual or Guide at the time of the
amendment, there should be a mechanism to publish the amendments at the time of their implementation
and to retain a permanent record of the sequence of amendments.

3. SIMPLE (FAST-TRACK) PROCEDURE
3.1 Scope
The simple (fast-track) procedure shall be used only for changes to components of the Manual that have

been designated and marked as “technical specifications to which the simple (fast-track) procedure for the
approval of amendments may be applied”.

Note:  An example would be the addition of code list items in the Manual on Codes (WMO-No. 306).
3.2 Endorsement

Draft recommendations developed by the responsible committee, including a date for implementation of the
amendments, shall be submitted to the chair of the relevant OPAG for endorsement.

3.3 Approval
3.3.1 Minor adjustments

Correcting typographical errors in descriptive text is considered a minor adjustment, and will be done by the
Secretariat in consultation with the president of CBS. See Figure 1.

3.3.2 Other types of amendments

For other types of amendments, the English version of the draft recommendation, including a date of
implementation, should be distributed to the focal points for matters concerning the relevant Manual for
comments, with a deadline of two months for the reply. It should then be submitted to the president of CBS
for consultation with presidents of technical commissions affected by the change. If endorsed by the
president of CBS, the change should be passed to the President of WMO for consideration and adoption
on behalf of the Executive Council (EC).

President of CBS
(in consultation
with presidents of
technical commissions)

Designated

committee | —> Chairperson of OPAG —

Figure 1. Adoption of amendments to a Manual by minor adjustment
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President of CBS

Designated Chairperson Focal points for matters (in consultation with

committee > of OPAG —»| concerning the Manual > presidents of technical
commissions) and then to

the President of WMO

Figure 2. Adoption of amendments to a Manual by simple (fast-track) procedure

3.3.3 Frequency

The implementation of amendments approved through the simple (fast-track) procedure can be twice a
year in May and November. See Figure 2.

4. STANDARD (ADOPTION OF AMENDMENTS BETWEEN CBS SESSIONS) PROCEDURE
4.1 Scope

The standard (adoption of amendments between CBS sessions) procedure shall be used for changes that
have an operational impact on those Members who do not wish to exploit the change, but that have only
minor financial impact, or that are required to implement changes in the Technical Regulations (WMO-No.
49), Volume Il — Meteorological Service for International Air Navigation.

4.2 Approval of draft recommendations

For the direct adoption of amendments between CBS sessions, the draft recommendation developed by
the designated committee, including a date of implementation of the amendments, shall be submitted to the
chair of the responsible OPAG and president and vice-president of CBS for approval. The president of CBS
shall consult with the presidents of technical commissions affected by the change. In the case of
recommendations in response to changes in the Technical Regulations (WMO-No 49), Volume Il —
Meteorological Service for International Air Navigation, the president of CBS shall consult with the
president of the Commission for Aeronautical Meteorology.

4.3 Circulation to Members

Upon approval of the president of CBS, the Secretariat sends the recommendation to all Members, in the
languages in which the Manual is published, including a date of implementation of the amendments, for
comments to be submitted within two months following the dispatch of the amendments. If the
recommendation is sent to Members via electronic mail, there shall be public announcement of the
amendment process including dates, for example by WMO Operational Newsletter on the WMO website, to
ensure all relevant Members are informed.

4.4 Agreement

Those Members not having replied within the two months following the dispatch of the amendments are
implicitly considered as having agreed with the amendments.

45 Coordination

Members are invited to designate a focal point responsible to discuss any comments/disagreements with
the designated committee. If the discussion between the designated committee and the focal point cannot
result in an agreement on a specific amendment by a Member, this amendment will be reconsidered by the
designated committee. If a Member cannot agree that the financial or operational impact is minor, the
redrafted amendment shall be approved by the complex (adoption of amendments during CBS sessions)
procedure described in section 5 below.
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Chairperson of OPAG

and president/ A db WMO
i vice-president of CBS greed by
De5|gr?ated ) . p . ) } WMO } Members
committee in consultation with and EC
i , Members .
presidents of technical informed
commissions

Figure 3. Adoption of amendments between CBS sessions

4.6 Notification

Once amendments are agreed by Members, and after consultation with the chair of the responsible OPAG,
the vice-president of CBS and the president of CBS (who should consult with presidents of other
commissions affected by the change), the Secretariat notifies at the same time the Members and the
members of the Executive Council of the approved amendments and of the date of their implementation.
See Figure 3.

5. COMPLEX (ADOPTION OF AMENDMENTS DURING CBS SESSIONS) PROCEDURE
51 Scope

The complex (adoption of amendments during CBS sessions) procedure shall be used for changes for
which the simple (fast-track) procedure or standard (adoption of amendments between CBS sessions)
procedure cannot be applied.

5.2 Procedure

For the adoption of amendments during CBS sessions, the designated committee submits its
recommendation, including a date of implementation of the amendments, to the Implementation
Coordination Team of the responsible Open Programme Area Group. The recommendation is then passed
to the presidents of technical commissions affected by the change for consultation, and to a CBS session
that shall be invited to consider comments submitted by presidents of technical commissions. The
document for the CBS session shall be distributed not later than 45 days before the opening of the session.
Following the CBS session, the recommendation shall then be submitted to a session of the Executive
Council for decision. See Figure 4.

Meeting of
Designated Implementation CBS EC
committee [—» Coordination > session [—»| session
Team of
responsible OPAG

Consult
presidents of
technical
commissions
affected by
the change

Figure 4. Adoption of amendments during CBS sessions
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6. PROCEDURE FOR THE CORRECTION OF EXISTING MANUAL CONTENTS
6.1 Correcting errors in items within Manuals

Where a minor error in the specification of an item that defines elements within a Manual is found, for
example, a typing error or an incomplete definition, the item shall be amended and re-published. Any
version numbers associated with items edited as a result of the change should be incremented at their
lowest level of significance. If, however, the change has an impact on the meaning of the item, then a new
item should be created and the existing (erroneous) item marked as deprecated. This situation is
considered a minor adjustment according to 3.3.1 above.

Note: An example of an item for which this type of change applies is a code list entry for the Table Driven Code Forms or WMO

Core Metadata Profile, in which the description contains typographical errors that can be corrected without changing the meaning of
the description.

6.2 Correcting an error in the specification of how conformance with the requirements of
the Manual can be checked

If an erroneous specification of a conformance-checking rule is found, the preferred approach is to add a
new specification using the simple (fast-track) procedure or standard (adoption of amendments between
CBS sessions) procedure. The new conformance-checking rule should be used instead of the old. An

appropriate explanation shall be added to the description of the conformance-checking rule to clarify the
practice along with the date of the change.

Note:  An example of such a change would be correcting a conformance-checking rule in the WMO Core Metadata
Profile.

6.3 Submission of corrections to errors

Such changes shall be submitted through the simple (fast-track) procedure.

7. VALIDATION PROCEDURE

7.1 Documentation of need and purpose

The need for, and the purpose of, the proposal for changes should be documented.

7.2 Documentation of result

This documentation shall include the results of validation testing of the proposal as described in 7.3 below.
7.3 Testing with relevant applications

For changes that have an impact on automated processing systems, the extent of the testing required
before validation should be decided by the designated committee on a case-by-case basis, depending on
the nature of the change. Changes involving a relatively high risk and/or impact on the systems should be
tested by the use of at least two independently developed tool sets and two independent centres. In that

case, results should be made available to the designated committee with a view to verifying the technical
specifications.
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Actual time of observation.
(1) Inthe case of a surface synoptic observation, the time at which the barometer is read.

(2) In the case of upper-air observations, the time at which the balloon, parachute or rocket is actually
released.

All-components schema document. An XML schema document that includes, either directly, or indirectly,
all the components defined and declared in a namespace.

Alpine glow. Pink or yellow colouring assumed by mountain tops opposite the Sun when it is only just below
the horizon before it rises and after it sets. This phenomenon vanishes after a brief interval of blue
colouring, when the Earth’s shadow reaches these summits.

Anomalous propagation. Propagation of radio energy in abnormal conditions of vertical distribution of
refractive index, in association with abnormal distribution of atmospheric temperature and humidity.
Use of the term is mainly confined to conditions in which abnormally large distances of propagation
are attained.

Application schema. A conceptual schema for data required by one or more applications. (Source:
International Organization for Standardization (ISO) 19101:2002, definition 4.2)

Atmospheric — Sferic. Electromagnetic wave resulting from an electric discharge (lightning) in the
atmosphere.

Automatic station. Meteorological station at which instruments make and transmit observations, the
conversion to code form for international exchange being made either directly or at an editing station.

Aviation routine weather report. A statement of the observed meteorological conditions related to a
specified time and location, issued on a routine basis for use in international air navigation.

BUFR — Binary universal form for the representation of meteorological data. BUFR is the name of a binary
code for the exchange and storage of data.

BUFR message. A single complete BUFR entity.

Category. The lists of sequence descriptors tabulated in BUFR or CREX Table D are categorized according
to their application; categories are provided for non-meteorological sequences, for various types of
meteorological sequences, and for sequences which define reports, or major subsets of reports.

Class. A set of elements tabulated together in BUFR/CREX Table B.

Condensation trails (contrails). Clouds which form in the wake of an aircraft when the atmosphere at flying
level is sufficiently cold and humid.

Coordinate class. Classes 0-9 inclusive in BUFR/CREX Table B define elements which assist in the
definition of elements from subsequent classes; each of these classes is referred to as a coordinate
class.

CREX — Character form for the representation and exchange of data. CREX is the name of a table-driven
alphanumeric code for the exchange and storage of data.

Data description operator. Operators which define replication or the operations listed in BUFR or CREX
Table C.
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Data entity. A single data item.

Data subset. A set of data corresponding to the data description in a BUFR or CREX message; for
observational data, a data subset usually corresponds to one observation.

Day darkness. Sky covered with clouds with very strong optical thickness (dark clouds) having a
threatening appearance.

Descriptor. An entity entered within the Data description section to describe or define data; a descriptor
may take the form of an element descriptor, a replication operator, an operator descriptor, or a
sequence descriptor.

Dry thunderstorm. A thunderstorm without precipitation reaching the ground (distinct from a nearby
thunderstorm with precipitation reaching the ground but not at the station at the time of observation).

Dust wall or sand wall. Front of a duststorm or sandstorm, having the appearance of a gigantic high wall
which moves more or less rapidly.

Element descriptor. A descriptor containing a code figure reference to BUFR/CREX Table B; the
referenced entry defines an element, together with the units, scale factor, reference value and data
width to be used to represent that element as data.

Equatorial region. For the purpose of the analysis codes, the region between 30 °N and 30 °S latitudes.

Extensible markup language (XML). A markup language that defines a set of rules for encoding documents
in a format that is both human-readable and machine-readable. It is defined in the World Wide Web
Consortium (W3C) XML 1.0 Specification.

Geography markup language (GML). An XML encoding in compliance with ISO 19118 for the transport and
storage of geographic information modelled in accordance with the conceptual modelling framework
used in the ISO 19100 series of International Standards and including both the spatial and non-spatial
properties of geographic features.

Geometric altitude. Vertical distance (Z) of a level, a point or an object considered as a point, measured
from mean sea level.

Geopotential. That potential with which the Earth’s gravitational field is associated. It is equivalent to the
potential energy of unit mass relative to a standard level (mean sea level by convention) and is
numerically equal to the work which would be done against gravity in raising the unit mass from sea
level to the level at which the mass is located.

Geopotential ¢p at geometric height z is given by
Z
o= gdz
[
where g is the acceleration of gravity.
Geopotential height. Height of a point in the atmosphere expressed in units (geopotential metres)
proportional to g/9.8 the geopotential at that height. Geopotential height expressed in geopotential

metres is approximately equal to times the geometric height expressed in (geometric) metres, g being
the local acceleration of gravity.

GML application schema. An application schema written in XML schema in accordance with the rules
specified in ISO 19136:2007.

GML document. An XML document with a root element that is one of the XML elements AbstractFeature,

Dictionary or TopoComplex specified in the GML schema or any element of a substitution group of
any of these XML elements.
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GML schema. The XML schema components in the XML namespace http://www.opengis.net/gml/3.2 as
specified in ISO 19136:2007.

Haboob. A strong wind and duststorm or sandstorm in northern and central Sudan. Its average duration is
three hours; the average maximum wind velocity is over 15 m s™'. The dust or sand forms a dense
whirling wall which may be 1 000 m high; it is often preceded by isolated dust whirls. Haboobs usually
occur after a few days of rising temperature and falling pressure.

Ice crust (ice slick).

(1) A type of snow crust; a layer of ice, thicker than a film crust, upon a snow surface. It is formed by the
freezing of melt water or rainwater which has flowed into it.

(2) See Ice rind.
Ice rind. A thin but hard layer of sea ice, river ice or lake ice. Apparently this term is used in at least two
ways: (a) for a new encrustation upon old ice; and (b) for a single layer of ice usually found in bays

and fjords where freshwater freezes on top of slightly colder sea water.

Instrumental wave data. Data on measured characteristics relating to period and height of the wave motion
of the sea surface.

Inversion (layer). Atmospheric layer, horizontal or approximately so, in which the temperature increases
with increasing height.

Isothermal layer. Atmospheric layer through which there is no change of temperature with height.

Jet stream. Flat tubular current of air, quasi-horizontal, whose axis is along a line of maximum speed and
which is characterized not only by great speeds but also by strong transverse gradients of speed.

Line squall. Squall which occurs along a squall line.

Lithometeor. Meteor consisting of an ensemble of particles most of which are solid and non-aqueous. The
particles are more or less suspended in the air, or lifted by the wind from the ground.

Mountain waves. Oscillatory motions of the atmosphere induced by flow over a mountain; such waves are
formed over and to the lee of the mountain or mountain chain.

Namespace. A collection of names, identified by a uniform resource identifier reference, which are used in
XML documents as element names and attribute names.

Normals. Period averages computed for over a uniform and relatively long period comprising at least three
consecutive 10-year periods.

Obscured sky. Occasions of hydrometeors or lithometeors which are so dense as to make it impossible to
tell whether there is cloud above or not.

Ocean weather station. A station aboard a suitably equipped and staffed ship that endeavours to remain at
a fixed sea position and that makes and reports surface and upper-air observations and may also
make and report subsurface observations.

Operator descriptor. A descriptor containing a code figure reference to BUFR or CREX Table C, together
with data to be used as an operand.

Past weather. Predominant characteristic of weather which had existed at the station during a given period
of time.
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Persistent condensation trail. Long-lived condensation trails which have spread to form clouds having the
appearance of cirrus or patches of cirrocumulus or cirrostratus. It is sometimes impossible to
distinguish such clouds from other cirrus, cirrocumulus or cirrostratus.

Present weather. Weather existing at the time of observation, or under certain conditions, during the hour
preceding the time of observation.

Prevailing visibility. The greatest visibility value, observed in accordance with the definition of "visibility",
which is reached within at least half the horizon circle or within at least half of the surface of the
aerodrome. These areas could comprise contiguous or non-contiguous sectors.

Note: This value may be assessed by human observation and/or instrumented systems. When instruments are
installed, they are used to obtain the best estimate of the prevailing visibility.

Purple light. Glow with a hue varying between pink and red, which is to be seen in the direction of the Sun
before it rises and after it sets and is about 3° to 6° below the horizon. It takes the form of a segment
of a more or less large luminous disc which appears above the horizon.

Reference value. All data are represented within a BUFR or CREX message by positive integers; to enable
negative values to be represented, suitable negative base values are specified as reference values.
The true value is obtained by addition of the reference value and the data as represented.

Replication descriptor. A special descriptor is reserved to define the replication operation; it is used to
enable a given number of subsequent descriptors to be replicated a given number of times.

Root element. Each XML document has exactly one root element. This element, also known as the
document element, encloses all the other elements and is therefore the sole parent element to all the
other elements. The root element provides the starting point for processing the document.

Runway visual range. The range over which the pilot of an aircraft on the centre line of the runway can see
the runway markings or the lights delineating the runway or identifying its centre line.

Schematron. A definition language for making assertions about patterns found in XML documents, differing
in basic concept from other schema languages in that it is not based on grammars but on finding
patterns in the parsed document.

Sea station. An observing station situated at sea. Sea stations include ships, ocean weather stations and
stations on fixed or drifting platforms (rigs, platforms, lightships and buoys).

Section. A logical subdivision of a BUFR or CREX message, to aid description and definition.

Sequence descriptor. A descriptor used as a code figure to reference a single entry in BUFR or CREX
Table D; the referenced entry contains a list of descriptors to be substituted for the sequence
descriptor.

Severe line squall. Severe squall which occurs along squall line (see Line squall).

Snow haze. A suspension in the air of numerous minute snow particles, considerably reducing the visibility
at the Earth’s surface (visibility in snow haze often decreases to 50 m). Snow haze is observed most
frequently in Arctic regions, before or after a snowstorm.

Squall. Atmospheric phenomenon characterized by a very large variation of wind speed: it begins suddenly,
has a duration of the order of minutes and decreases rather suddenly in speed. It is often
accompanied by a shower or thunderstorm.

Squall line. Fictitious moving line, sometimes of considerable extent, along which squall phenomena occur.

Sun pillar. Pillar of white light, which may or may not be continuous, which may be observed vertically

above or below the sun. Sun pillars are most frequently observed near sunrise or sunset; they may
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extend to about 20° above the Sun, and generally end in a point. When a sun pillar appears together
with a well-developed parhelic circle, a sun cross may appear at their intersection.

Synoptic hour. Hour, expressed in terms of universal time coordinated (UTC), at which, by international
agreement, meteorological observations are made simultaneously throughout the globe.

Synoptic observation. A surface or upper-air observation made at standard time.

Synoptic surface observation. Synoptic observation, other than an upper-air observation, made by an
observer or an automatic weather station on the Earth’s surface.

Template. Description of the standardized layout of a set of data entities.

Tropical (Tropic). Pertaining to that region of the Earth’s surface lying between the Tropic of Cancer and
Tropic of Capricorn at 23° 30" N and S, respectively.

Tropical cyclone. Cyclone of tropical origin of small diameter (some hundreds of kilometres) with minimum
surface pressure in some cases less than 900 hPa, very violent winds and torrential rain; sometimes
accompanied by thunderstorms. It usually contains a central region, known as the “eye” of the storm,
with a diameter of the order of some tens of kilometres, and with light winds and more or less lightly
clouded sky.

Tropical revolving storm. Tropical cyclone.

Tropopause.

(1) Upper limit of the troposphere. By convention, the “first tropopause” is defined as the lowest level at
which the lapse rate decreases to 2 °C km™ or less, provided also the average lapse rate between
this level and all higher levels within 2 km does not exceed 2 °C km™.

(2) If, above the first tropopause, the average lapse rate between any level and all higher levels within
1 km exceeds 3 °C km™", then a “second tropopause” is defined by the same criterion as under (1).
This second tropopause may be either within or above the 1-km layer.

Twilight glow. See Purple light.

Twilight glow in the mountains (Alpenglihen). See Alpine glow.

Uniform resource identifier (URI). A compact sequence of characters that identifies an abstract or physical
resource. URI syntax is defined in the Internet Engineering Task Force (IETF) RFC 3986.

Unit of geopotential (Hm'). 1 standard geopotential metre = 0.980 665 dynamic metre

zZ
H = —J. g(z)dz
™ 9.806657°
where g(z) = acceleration of gravity, in m s™, as a function of geometric height;
z = geometric height, in metres;
Hm' = geopotential, in geopotential metres.

Vertical visibility. Maximum distance at which an observer can see and identify an object on the same
vertical as himself, above or below.

Visibility (for aeronautical purposes). Visibility for aeronautical purposes is the greater of:
(a) The greatest distance at which a black object of suitable dimensions, situated near the ground, can be

seen and recognized when observed against a bright background;
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(b) The greatest distance at which lights in the vicinity of 1 000 candelas can be seen and identified
against an unlit background.

Note: The two distances have different values in air of a given extinction coefficient, and the latter (b) varies with the
background illumination. The former (a) is represented by the meteorological optical range (MOR).

Whiteout. Uniformly white appearance of the landscape when the ground is snow covered and the sky is
uniformly covered with clouds. An atmospheric optical phenomenon of the polar regions in which the
observer appears to be engulfed in a uniformly white glow. Neither shadows, horizon, nor clouds are
discernible; sense of depth and orientation are lost; only very dark, nearby objects can be seen.
Whiteout occurs over an unbroken snow cover and beneath a uniformly overcast sky, when, with the
aid of the snowblink effect, the light from the sky is about equal to that from the snow surface. Blowing
snow may be an additional cause. The phenomenon is experienced in the air as well as on the
ground.

Wind (mean wind, spot wind). Air motion relative to the Earth’s surface. Unless it is otherwise specified,
only the horizontal component is considered.

(1) Mean wind: For the purpose of upper air reports from aircraft, mean wind is derived from the drift of
the aircraft when flying from one fixed point to another or obtained by flying on a circuit around a fixed
observed point and an immediate wind deduced from the drift of the aircraft.

(2) Spot wind: For the purpose of upper-air reports from aircraft, the wind velocity, observed or predicted,
for a specified location, height and time.

XML attribute. A start tag delimiting an XML element may contain one or more attributes. Attributes are
Name-Value pairs, with the Name in each pair referred to as the attribute name and the Value (the
text between the quote delimiters, that is, ' or ") as the attribute value. The order of attribute
specifications in a start-tag or empty-element tag is not significant.

XML document. A structured document conforming to the rules specified in Extensible Markup Language
(XML) 1.0 (Second Edition).

XML element. Each XML document contains one or more elements, the boundaries of which are either
delimited by start-tags and end-tags, or, for empty elements, by an empty-element tag. Each element
has a type, identified by name, sometimes called its generic identifier (Gl), and may have a set of
attribute specifications. An XML element may contain other XML elements, XML attributes or
character data.

XML schema. A definition language offering facilities for describing the structure and constraining the
contents of XML documents. The set of definitions for describing a particular XML document structure
and associated constraints is referred to as an XML schema document.

XML schema document (XSD). An XML document containing XML schema component definitions and
declarations.

Zodiacal light. White or yellowish light which spreads out, in the night sky, more or less along the zodiac

from the horizon on the side on which the Sun is hidden. It is observed when the sky is sufficiently
dark and the atmosphere sufficiently clear.
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a. FM SYSTEM OF NUMBERING CODE FORMS

Each code form bears a number, preceded by the letters FM. This number is followed by a Roman numeral to
identify the session of CSM or (from 1974 onwards) of CBS which either approved the code form as a new one
or made the latest amendment to its previous version. A code form approved or amended by correspondence
after a session of CSM/CBS receives the number of that session.

Furthermore, an indicator term is used to designate the code form colloquially and is therefore called a “code
name”. In some cases, this code name is included as a symbolic prefix in the code form and during transmission
ensures ready identification of the type of report (e.g. CLIMAT).

The FM system of numbering the code forms, together with the corresponding code names and their reference
list of CBS approved decisions, is the following:

FM 12-XIV Ext. SYNOP

FM 13-XIV Ext. SHIP

FM 14-XIV Ext. SYNOP MOBIL

FM 15-XV METAR

FM 16-XV SPECI

FM 18-XIl BUOY

FM 20-VIIl RADOB
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Report of surface observation from a fixed land station

Res. 5 (EC-XXXI), Res. 4 (EC-XXXVIII), Res. 1 (EC-XL), Res. 8 (EC-XLIII),
Res. 4 (EC-XLV), Res. 4 (EC-XLVII), Res. 4 (EC-XLIX), Res. 8 (EC-LI),
Res. 8 (EC-LV), Res. 10 (EC-LIX) and amendments between CBS sessions
(2011)

Report of surface observation from a sea station

Res. 5 (EC-XXXI), Res. 4 (EC-XXXVIII), Res. 1 (EC-XL), Res. 8 (EC-XLIII),
Res. 4 (EC-XLV), Res. 4 (EC-XLIX), Res. 8 (EC-LI), Res. 8 (EC-LV),
Res. 10 (EC-LIX) and amendments between CBS sessions (2011)

Report of surface observation from a mobile land station

Res. 4 (EC-XLVII), Res. 4 (EC-XLIX), Res. 8 (EC-LI), Res. 8 (EC-LV),
Res. 10 (EC-LIX) and amendments between CBS sessions (2011)

Aerodrome routine meteorological report (with or without trend
forecast)

Res. 13 (EC-XVIII), paragraph 4.10.10 of the general summary of EC-XXI,
Res. 15 (EC-XXII), Res. 4 (EC-XXXVIII), Res. 8 (EC-XLIII), Rec. 14 (CBS-95),
approved by the President of WMO, Res. 4 (EC-LIIl), Res. 8 (EC-LV), Res. 2
(EC-LVII), Res. 10 (EC-LIX), amendments between CBS sessions (2010),
Res. 4 (Cg-XVI) and amendments between CBS sessions (2013)

Aerodrome special meteorological report (with or without trend
forecast)

Res. 13 (EC-XVIII), paragraph 4.10.10 of the general summary of EC-XXI,
Res. 15 (EC-XXII), Res. 4 (EC-XXXVIII), Res. 8 (EC-XLIII), Rec. 14 (CBS-95),
approved by the President of WMO, Res. 4 (EC-LIIl), Res. 8 (EC-LV), Res. 2
(EC-LVII), Res. 10 (EC-LIX), amendments between CBS sessions (2010),
Res. 4 (Cg-XVI) and amendments between CBS sessions (2013)

Report of a buoy observation

Res. 8 (EC-XLII), Res. 4 (EC-XLV), Rec. 16 (CBS-94), approved by the
President of WMO, Res. 4 (EC-XLIX), Rec. 9 (CBS-97), approved by the
President of WMO, and Res. 4 (EC-LIII)

Report of ground radar weather observation

Res. 15 (EC-XXII) and Res. 4 (EC-XXXV)



FM 22-IX Ext.

FM 32—XI Ext.

FM 33-XI Ext.

FM 34-XI Ext.

FM 35-XI Ext.

FM 36—XI Ext.

FM 37-XI Ext.

FM 38-—XI Ext.

RADREP

PILOT

PILOT SHIP

PILOT MOBIL

TEMP

TEMP SHIP

TEMP DROP

TEMP MOBIL

FM 39-VI ROCOB

FM 40-VI ROCOB SHIP

FM SYSTEM OF NUMBERING CODE FORM

Radiological data report (monitored on a routine basis and/or in case
of accident)

Res. 8 (EC-XLIII)

Upper-wind report from a fixed land station

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 34 (EC-XIV), Res. 13 (EC-XVIII),
Res. 15 (EC-XXII), Res. 1 (EC-XL), Rec. 22 (CBS-89), approved by the
President of WMO and Res. 8 (EC-LI)

Upper-wind report from a sea station

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 34 (EC-XIV), Res. 13 (EC-XVIII),
Res. 15 (EC-XXII), Res. 1 (EC-XL) and Res. 8 (EC-LI)

Upper-wind report from a mobile land station

Rec. 22 (CBS-89), approved by the President of WMO and Res. 8 (EC-LI)

Upper-level pressure, temperature, humidity and wind report from a
fixed land station

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 34 (EC-XIV), Res. 13 (EC-XVIII),
Res. 15 (EC-XXII), Res. 1 (EC-XL), Rec. 22 (CBS-89), approved by the
President of WMO, Res. 8 (EC-XLIII), Res. 4 (EC-XLVII) and Res. 8 (EC-LI)

Upper-level pressure, temperature, humidity and wind report from a
sea station

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 34 (EC-XIV), Res. 13 (EC-XVIII),
Res. 15 (EC-XXII), Res. 1 (EC-XL), Res. 8 (EC-XLIII), Res. 4 (EC-XLVII)
and Res. 8 (EC-LI)

Upper-level pressure, temperature, humidity and wind report from a
sonde released by carrier balloons or aircraft

Res. 4 (EC-XXXI), Res. 8 (EC-XLIII), Res. 4 (EC-XLVII) and Res. 8 (EC-LI)

Upper-level pressure, temperature, humidity and wind report from a
mobile land station

Rec. 22 (CBS-89), approved by the President of WMO, Res. 8 (EC-XLIII),
Res. 4 (EC-XLVII) and Res. 8 (EC-LI)

Upper-level temperature, wind and air density report from a land
rocketsonde station

Paragraph 2.1.4 of the general summary of EC-XVI, Res.15 (EC-XXII) and
Res. 3 (EC-XXVI)
Upper-level temperature, wind and air density report from a

rocketsonde station on a ship

Paragraph 2.1.4 of the general summary of EC-XVI, Res. 15 (EC-XXII) and
Res. 3 (EC-XXVI)
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FM 41-1IV CODAR

FM 42—-XI Ext. AMDAR

FM 44-V ICEAN

FM 45-1V IAC

FM 46-1V IAC FLEET

FM 47-IX Ext. GRID

FM 49-IX Ext. GRAF

FM 50-XIll WINTEM

FM 51-XV TAF

FM 53—X Ext. ARFOR

FM 54-X Ext. ROFOR

FM 57-IX Ext. RADOF
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Upper-air report from an aircraft (other than weather reconnaissance
aircraft)

Res. 13 (EC-XVIII)

Aircraft report (aircraft meteorological data relay)

Res. 1 (EC-XL), Res. 8 (EC-XLIII), Res. 4 (EC-XLIX) and Res. 8 (EC-LI)

Ice analysis

Rec. 47 (CBS-74), approved by the President of WMO

Analysis in full form

Res. 156 (CD Washington 1947), Res. 22 (EC-X), Res. 34 (EC-XIV) and
Res. 13 (EC-XVIII)

Analysis in abbreviated form

Res. 156 (CD Washington 1947), Res. 21 (EC-IV), Res. 34 (EC-XIV) and
Res. 13 (EC-XVIII)

Processed data in the form of grid-point values

Rec. 46 (CBS-73), approved by the President of WMO, Res. 4 (EC-XXXI)
and Res. 8 (EC-XLIII)

Processed data in the form of grid-point values (abbreviated code
form)

Res. 4 (EC-XXXI) and Res. 8 (EC-XLIII)

Forecast upper wind and temperature for aviation

Res. 5 (EC-XXXV), Res. 4 (EC-XXXVIII) and Res. 2 (EC-LVII)

Aerodrome forecast

Res. 21 (EC-1V), Res. 34 (EC-XIV), Res. 13 (EC-XVIII), Res. 15 (EC-XXII),
paragraph 2.1.4 of the general summary of EC—XXII, Res. 4 (EC-XXXVIII),
Res. 1 (EC-XL), Res. 8 (EC-XLIII), Rec. 14 (CBS-95), approved by the
President of WMO, Res. 4 (EC-LIIl), Res. 8 (EC-LV), Res. 2 (EC-LVII),
Res. 10 (EC-LIX), Res. 4 (Cg-XVI) and amendments between CBS
sessions (2013)

Area forecast for aviation

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 13 (EC-XVIII), Res. 15 (EC-XXII),
Res. 4 (EC-XXXVIII), Res. 8 (EC-XLIII) and Rec. 14 (CBS-95), approved by
the President of WMO

Route forecast for aviation

Res. 21 (EC-IV), Res. 22 (EC-X), Res. 13 (EC-XVIII), Res. 15 (EC-XXII),
Res. 4 (EC-XXXVIII), Res. 8 (EC-XLIII) and Rec. 14 (CBS-95), approved by
the President of WMO

Radiological trajectory dose forecast (defined time of arrival and
location)

Res. 8 (EC-XLIII)



FM SYSTEM OF NUMBERING CODE FORM

FM 61-IV MAFOR

FM 62-VIIl Ext. TRACKOB

FM 63—XI Ext. BATHY

FM 64—XI Ext. TESAC

FM 65—-XI Ext. WAVEOB

FM 67-VI HYDRA

FM 68-VI HYFOR

FM 71-XIl CLIMAT

FM 72—XII CLIMAT SHIP

NACLI
CLINP
FM 73-VI SPCLI
CLISA
INCLI

FM 75-XIl Ext. CLIMAT TEMP

FM 76-XIl Ext. CLIMAT TEMP SHIP

FM 81-1 SFAZI

Forecast for shipping
Res. 22 (EC-X), Res. 34 (EC-XIV) and Res. 13 (EC-XVIII)

Report of marine surface observation along a ship’s track

Res. 4 (EC-XXXVIII)

Report of bathythermal observation

Res. 15 (EC-XXII), Res. 4 (EC-XXXV), Res. 4 (EC-XXXVIII), Res. 1 (EC-XL),
Res. 8 (EC-XLIII), Res. 4 (EC-XLVII) and Res. 8 (EC-LI)

Temperature, salinity and current report from a sea station

Res. 15 (EC-XXII), Res. 4 (EC-XXXV), Res. 4 (EC-XXXVIII), Res. 1 (EC-XL),
Res. 8 (EC-XLIII) and Res. 8 (EC-LI)

Report of spectral wave information from a sea station or from a
remote platform (aircraft or satellite)

Res. 1 (EC-XL), Res. 4 (EC-XLIX) and Res. 8 (EC-LI)

Report of hydrological observation from a hydrological station

Res. 3 (EC-XXVI)

Hydrological forecast

Res. 3 (EC-XXVI)

Report of monthly values from a land station

Res. 71 and 72 (CD Washington 1947), Res. 13 (EC-XVIII), paragraph 2.1.4 of
the general summary of EC-XXII, Res. 3 (EC-XXVI), Res. 4 (EC-XLV), Res. 4
(EC-XLIX) and Res. 4 (EC-LIII)

Report of monthly means and totals from an ocean weather station

Res. 71 and 72 (CD Washington 1947), Res. 22 (EC-X), Res. 13 (EC-XVIII),
paragraph 2.1.4 of the general summary of EC-XXII, Res. 3 (EC-XXVI) and
Res. 4 (EC-LIII)

Report of monthly means for an oceanic area
Res. 22 (IMC Salzburg 1937), Res. 71 (CD Washington 1947) and Res. 3
(EC-XXVI)

Report of monthly aerological means from a land station

Res. 71 (CD Washington 1947), paragraph 5.11 of the general summary of
EC-XV, Res. 13 (EC-XVIIl), Res. 3 (EC-XXVI), Res. 4 (EC-XLV), Res. 4
(EC-LIII) and Res. 8 (EC-LV)

Report of monthly aerological means from an ocean weather station

Res. 71 (CD Washington 1947), paragraph 5.11 of the general summary of
EC-XV, Res. 13 (EC-XVIIl), Res. 3 (EC-XXVI), Res. 4 (EC-XLV), Res. 4
(EC-LIII) and Res. 8 (EC-LV)

Synoptic report of bearings of sources of atmospherics

Res. 21 (EC-IV)
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FM 82-1 SFLOC

FM 83-1 SFAZU

FM 85-IX SAREP

FM 86—XI SATEM

FM 87—XI SARAD

FM 88—XI SATOB
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Synoptic report of the geographical location of sources of
atmospherics

Res. 21 (EC-IV)

Detailed report of the distribution of sources of atmospherics by
bearings for any period up to and including 24 hours

Res. 21 (EC-IV)

Report of synoptic interpretation of cloud data obtained by a
meteorological satellite

Res. 15 (EC-XXII), Res. 3 (EC-XXVI) and Res. 1 (EC-XL)

Report of satellite remote upper-air soundings of pressure,
temperature and humidity

Rec. 2 (CBS-Ext.(76)), approved by the President of WMO, Res. 4
(EC-XXXVIII) and Res. 4 (EC-XLIX)

Report of satellite clear radiance observations

Rec. 3 (CBS-Ext.(76)), approved by the President of WMO, 4 (EC-XXXVIII)
and Res. 4 (EC-XLIX)

Report of satellite observations of wind, surface temperature, cloud,
humidity and radiation

Rec. 4 (CBS-Ext.(76)), approved by the President of WMO, Res. 4 (EC-XLV)
and Res. 4 (EC-XLIX)






b. LIST OF CODE FORMS WITH NOTES AND REGULATIONS

FM 12—-XIV Ext. SYNOP Report of surface observation from a fixed land station
FM 13-XIV Ext. SHIP Report of surface observation from a sea station

FM 14-XIV Ext. SYNOP MOBIL Report of surface observation from a mobile land station

CODE FORM:

D....D** Iiii*
SECTIONO MMMjM; { or YYGGiw {or MMMU_aULo***  hohohohgim™**
Atbwnpnpny™* 994l ala Qclolololo™**
280 TgTyTyg
SECTION 1 irixhVV Nddff (0Offf) 1snTTT or 3PoPoPoPo
29UUU
4PPPP 7TwwWW>
or 5appp 6RRRtr or 8NrCLCMmCH 9GGgg
4a3hhh 7WaWaWa1Waz
SECTION 2 222Dgsvs (0ssTwTwTw) (1PwaPwaHwaHwa) (2PwPwHwHW) ((3dw1dw1dwzdwz)
6IsEsEsRs

(4PutPuitiHun) (5PucPucveHu) (116G + plain [)

language

CiSibiDiZi
(70HwaHwaHwa) (8swTuTuTw) (ICE +3 or )
plain language

SECTION 3 333 0...)) (15nTxTxTx) (2snTnTnTh) (3Eijij) (4E’sss)  (5juj2iaja (jsjeizisio))

(BRRRtR) (7R24R24R24R24) (8NSChshs) (9SPSpSpSp)

(80000 (0....) (1...)....)

SECTION 4 444 N'C'H'H'Cq

SECTIONS 555 Groups to be developed nationally

* Used in FM 12 only.
**  Usedin FM 13 only.
***  Used in FM 14 only.
**** Used in FM 13 and FM 14 only.
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Notes:

(1

(6)

A-10

The code form FM 12 SYNOP is used for reporting synoptic surface observations from a fixed land station,
manned or automatic. The code form FM 13 SHIP is used for the same kind of observations from a sea
station, manned or automatic. The code form FM 14 SYNOP MOBIL is used for surface observations from
an automatic or manned land station not at a fixed location.

A SYNORP report from a fixed land station is identified by the symbolic letters MiMiM;M; = AAXX.
A SHIP report from a sea station is identified by the symbolic letters MiMiM;M; = BBXX.
A SYNOP MOBIL report from a mobile land station is identified by the symbolic letters MiMiM;M; = OOXX.

The code form is made up of figure groups arranged by sections in ascending order of their numerical
indicators with the exception of the following:

(a) All the groups of Section 0 and for the first two groups of Section 1, which are always included in the
report of any surface observing station;

(b) The first data group of Section 2 — 222Dsvs, which is always included in the report of a sea station if
data are available;

(c) The data group of Section 4, which is clearly identified by a three-figure indicator group.
As a result, the following features are achieved:

(d) The loss of information due to the accidental loss of any one of these groups is strictly limited to the
information content of that group;

(e) The rules of inclusion or omission of sections or of groups between brackets can be laid down for each
specific case of station type or of data requirements;

() The length of the report can be kept to a strict minimum by dropping out some groups whenever their
information content is considered insignificant or when that information content is not normally available.

It is to be noted that the code word ICE of Section 2 plays the role of a numerical indicator for the last data
group of the section or for the equivalent plain language information.

The code form is divided into a number of sections as follows:

Section

number Symbolic figure group Contents

0 — Data for reporting identification (type, ship’s call sign/buoy identifier, date,
time, location) and units of wind speed used

1 — Data for global exchange which are common to the SYNOP, SHIP and
SYNOP MOBIL code forms

2 222 Maritime data for global exchange pertaining to a sea, or to a coastal
station

3 333 Data for regional exchange

4 444 Data for national use for clouds with base below station level, included by
national decision

5 555 Data for national use
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REGULATIONS:

121
12.1.1

12.1.11

12.1.2

12.1.21

12.1.2.2

12.1.3
12.1.31

12.1.3.2

12.1.3.3

12.1.34

12.1.3.5

General
The code name SYNOP, SHIP or SYNOP MOBIL shall not be included in the report.
Note: See Regulation 12.1.7.

SYNOP MOBIL is intended for encoding meteorological observations from a non-fixed
location. SYNOP MOBIL shall not be used as a replacement to SYNOP from a fixed
location.

Note: An example of the intended application is to temporarily monitor meteorological parameters
in the area of an environmental emergency.

D....D*
Use of groups MiM;M;M; { or } YYGGiw
A1bwnbnbnb*

Note: See Regulation 18.2.3, Notes (1), (2) and (3).

In a bulletin of SYNOP reports from fixed land stations, the groups MiMiM;M; YYGGiw
shall be included only as the first line of the text, provided all the reports of the bulletin
were taken at the same time and use the same unit for reporting wind speed.

In a bulletin of SHIP reports from sea stations or SYNOP MOBIL reports from mobile
land stations, the group MiM;M;M; shall be included only as the first line of the text, and
the groups

D....D*
{ or } YYGGiy shall be included in every individual report.
A1bwnbnbnb*

Note: See Regulation 12.1.7.

Use of sections

Reports from a fixed or mobile land station shall always contain at least Sections 0 and
1. When a report from a coastal land station contains maritime data, that report shall
also include Section 2. The identification and position of a fixed land station shall be
indicated by means of the group Iliii.

The identification of a mobile land station shall be indicated by the group D . ... D. The
observing station shall indicate its position by means of the groups 99LaLalLa QcLoLoLolo
MMMU_,U,, for mobile land stations. In addition, a mobile land station shall include the
group hohghghoinm to indicate the elevation of the station, including the units of measure
for the elevation and the accuracy of the elevation.

Mobile land station reports shall include (besides Sections 0 and 1), whenever the
corresponding data are available, Section 3 containing at least the groups with indicator
figures 5, 8 and 9.

Reports from a sea station shall always include Sections 0 and 1 and, whenever the
corresponding data are available, Section 2. Section 2 shall always include the
maximum number of data groups consistent with observed conditions. The
identification of a sea station shall be indicated by either the group D . . . . D or the
group Aibwnpnpn,. The position of a sea station shall be indicated by the groups
99L,Lala QcLolololo.

Ocean weather station reports shall include (besides Sections 0, 1 and 2), whenever the
corresponding data are available, Section 3 containing at least the groups with indicator
figures 5, 8 and 9.

* Used in FM 13 only.
**  Usedin FM 13 and FM 14 only.

Volume 1.1
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12.1.3.6

12.1.3.7

12.1.4

12.1.5

12.1.6
12.1.7

12.2

12.2.1
12.2.11
12.21.2

12.21.3
12.2.1.3.1

12.2.1.3.2

A-12
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In reports from supplementary ships, Section 1 shall contain at least:
irixhVV Nddff 1s,TTT 4PPPP 7wwW;W; 8N,C.CmCH
where

(a) ir shall be set to code figure 4;

(b) ix shall be coded as 1 or 3 as the case may be.

In reports from auxiliary ships, Section 1 shall contain at least:
irixhVV Nddff 1s,TTT 4PPPP 7wwW;W;

where

(a) ir shall be set to code figure 4;

(b) ix shall be coded as 1 or 3 as the case may be.

Notes:

(1) The above-mentioned version of Section 1 is considered suitable for any ship which is not
supplied with tested instruments and may be requested to report in areas where shipping is
relatively sparse, or on request, and especially when storm conditions threaten or prevail.
These ships may report in plain language if the use of code is impracticable.

(2) If the ship does not report cloud data, h should be coded with a solidus (/).

(3) If the ship is not equipped with tested instruments permitting the determination of tenths of
degrees of air temperature and/or tenths of hectopascals of pressure, a solidus should be
coded for the tenths of degrees and/or tenths of hectopascals, as appropriate.

In reports from automatic stations, mandatory group elements specified by symbolic
letters shall be coded with solidi (/) if the station is not equipped to report the relevant
data, taking into account that ig, ix, and N = 0, N =9, N =/ provide for omission of groups
6RRRtr, 7waw,Wa1W,2 and 8NLC . CmCH, as the case may be.

A fixed sea station (other than an ocean weather station or a moored buoy), which is
considered by the Member operating it to be in the same category as a fixed land
station, shall report its identification and position by means of the group Iliii.

The actual time of observation shall be the time at which the barometer is read.

(@) The identification of stations located at sea on a drilling rig or an oil- or gas-
production platform shall be indicated by the group Aibynpnpny.

(b) In reports of sea stations other than buoys, drilling rigs and oil- or gas-production
platforms, and in the absence of a ship's call sign, the word SHIP shall be used for
D....D.

(c) In reports from a mobile land station, only in the absence of a suitable call sign,
the word MOBIL shall be used forD ... .D.

Section 1

Group irixhVV
This group shall always be included in the report.
Base of lowest cloud: h

When the station is in fog, a sandstorm or a duststorm or in blowing snow but the sky is
discernible, h shall refer to the base of the lowest cloud observed, if any. When, under
the above conditions, the sky is not discernible, h shall be reported as /.

Note: See regulations relative to the use of Section 4.
Visibility: VV

When the horizontal visibility is not the same in different directions, the shortest
distance shall be given for VV.

In reporting visibility at sea, the decile 90-99 shall be used for VV.
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12.2.2
12.2.21
12.2.2.2
12.2.2.2.1
12.2.2.2.2

12.2.2.2.3

12.2.2.2.4

12.2.2.2.5

12.2.2.2.6

12.2.2.3
12.2.2.3.1

12.2.2.3.2

12.2.2.3.3

12.2.3
12.2.31

12.2.3.2

12.2.3.3
12.2.3.3.1

12.2.3.3.2

Volume 1.1
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Group Nddff

This group shall always be included in the report.

Total cloud cover: N

N shall be reported as actually seen by the observer during the observation.

Altocumulus perlucidus or Stratocumulus perlucidus (“mackerel sky”) shall be reported
using N = 7 or less (unless overlying clouds appear to cover the whole sky) since breaks
are always present in this cloud form even if it extends over the whole celestial dome.

N shall be coded as 0 when blue sky or stars are seen through existing fog or other
analogous phenomena without any trace of cloud being seen.

When clouds are observed through fog or analogous phenomena, their amount shall be
evaluated and reported as if these phenomena were non-existent.

The total cloud cover shall not include the amount resulting from rapidly dissipating
condensation trails.

Persistent condensation trails and cloud masses which have obviously developed from
condensation trails shall be reported as cloud, using the appropriate Cq or Cy code
figure.

Wind direction and speed: ddff

The mean direction and speed of the wind over the 10-minute period immediately
preceding the observation shall be reported for ddff. However, when the 10-minute
period includes a discontinuity in the wind characteristics, only data obtained after the
discontinuity shall be used for reporting the mean values, and hence the period in these
circumstances shall be correspondingly reduced.

In the absence of wind instruments, the wind speed shall be estimated on the basis of
the Beaufort wind scale. The Beaufort number obtained by estimation is converted into
metres per second or knots by the use of the wind speed equivalent columns of the
Beaufort scale, and this speed is reported for ff.

When the wind speed, in units indicated by iw, is 99 units or more:
(a) ffin the group Nddff shall be encoded 99;
(b) The group 00fff shall be included immediately following the group Nddff.

Note: The apparent wind speed measured on board a moving ship is to be corrected for the course
and the speed of the ship, in order to obtain the speed of the true wind, which is to be reported. The
correction can be made on the basis of the parallelogram of velocities or by means of special
tables.

Groups 1s,TTT, 2s,TqT4T4, 4PPPP, 5appp

Groups 1s,TTT, 2s,TqTqaTa and 4PPPP shall be included whenever the corresponding
data are available, unless stated otherwise in specific regulations.

Note: See Regulation 12.2.3.5 relative to group 5appp.
Group 1s,TTT

When the data are not available as a result of a temporary instrument failure, automatic
weather stations programmed to transmit this group shall either omit the group
altogether or include it in their reports in the form 1////.

Group 2sn,T4TaT4

Under unusual conditions, when the dew-point temperature is temporarily unavailable
(e.g. because of instrument failure) but relative humidity is available, the group 29UUU
shall replace the group 2s,TqTqTq4. Every attempt shall first be made, however, to convert
relative humidity to dew-point temperature, and the relative humidity included only as a
last resort.

Regulation 12.2.3.2 shall apply to this group, which shall in that case either be omitted
or encoded as 2///l.
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12.2.3.4
12.2.3.4.1

12.2.3.4.2

12.2.3.5
12.2.3.5.1

12.2.3.5.2

12.2.3.5.3

12.2.4

12.2.5
12.2.51

12.2.5.2

12.2.5.3

12.2.54
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Group 4PPPP

Whenever air pressure at mean sea level can be computed with reasonable accuracy,
this pressure shall be reported in the 4PPPP group.

Notes:

(1) For a station situated in a region of normal synoptic network density, the pressure at mean
sea level is considered not to be computed with reasonable accuracy when it introduces a
deformation into the analysis of the horizontal pressure field which is purely local and
recurring.

(2) For a station lying in a data-sparse area of the synoptic network, reasonable accuracy will be
obtained when using a reduction method which has proved to be satisfactory in a region of
normal network density and under similar geographical conditions.

By regional decision, a high-level station which cannot give pressure at mean sea level
to a satisfactory degree of accuracy shall report both the station-level pressure group
3PoPoPoPo and the geopotential height of an agreed standard isobaric surface. In that
case, the group 4PPPP shall be replaced by the group 4ashhh.

Note: The level chosen for each station is indicated in Weather Reporting (WMO-No. 9), Volume A.
Group 5appp

Unless specified otherwise by regional decision, this group shall be included whenever
the three-hourly pressure tendency is available.

The pressure tendency over the past three hours, a, shall, wherever possible, be
determined on the basis of pressure samplet at equi-spaced intervals not exceeding one
hour.

Note: Algorithms for selecting the appropriate code figure are included in the Guide to
Meteorological Instruments and Methods of Observation (WMO-No. 8).

Where it is not possible to apply the algorithms specified in Regulation 12.2.3.5.2 in
reports from automatic weather stations, a shall be coded as 2 when the tendency is
positive; as 7 when the tendency is negative; and as 4 when the atmospheric pressure
is the same as three hours before.

GI’OUP 3PoPoPoPo

This group shall be included in reports for global exchange from land stations, together
with either the group 4PPPP or, in accordance with Regulation 12.2.3.4.2, the group
4ashhh.

Note: Inclusion of this group at other times is left to the decision of individual Members.

Group 6RRRtr

When precipitation data are to be exchanged in time periods of six hours at main
standard times (i.e. to report the amount of precipitation over the preceding 6, 12, 18
and 24 hours), this group shall be included in Section 1.

When precipitation data are to be exchanged in time periods of three hours or other
periods required for regional exchange, this group shall be included in Section 3.

For lightships reporting in the SHIP code form and for ocean weather stations, the use
of this group shall be fixed regionally or nationally. In the case of mobile ship stations
which make precipitation observations, the group shall be included in each SHIP report.

This group shall:

(@) Coded with RRR = 000 (3 zeros) when precipitation is measured but no
precipitation occurred during the reference period;

(b) Coded with RRR = /// (3 solidi) when precipitation is normally measured but is not
available for the current report;

(c) Omitted when precipitation is not normally measured. In this case, ir should be
coded as 4;
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12.2.6
12.2.6.1

12.2.6.2

12.2.6.3

12.2.6.4
12.2.6.4.1

12.2.6.4.2

12.2.6.4.3

12.2.6.4.4

12.2.6.4.5
12.2.6.4.6

12.2.6.4.7
12.2.6.4.8

12.2.6.4.9
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(d) Existing automated weather stations (AWS) may continue to report no
precipitation with ir coded as 3 and the 6RRRtr group omitted. New systems and
human observer should report the 6RRRtr group with RRR = 000 (3 zeros) to
indicate no precipitation occurred during the reference period.

Group TwwW{W: or 7wawaWa1Wa2

This group shall be included in an observation by a manually operated station after a
period of closure or at start up, when past weather conditions for the period applicable
to the report are unknown, and shall take the form 7ww// (with ix = 1), even if ww = 00-03.
Otherwise it shall only be included if present or past weather phenomena of
significance, or both, were observed. W{W; = // shall indicate that previous conditions
are unknown. This regulation shall also apply to automatic reporting stations with the
facility to report present and past weather. Where a single past weather form is
recognized it shall take the form of 7wwW,/ or 7wawaWai/.

Code figures 00, 01, 02, 03 of the ww code table and code figures 0, 1 and 2 of the Wy,
W, code table shall be considered to represent phenomena without significance.

Note: All present weather and past weather including phenomena without significance observed at
sea shall be reported in the SHIP message.

This group shall be omitted if both present and past weather were:

(a) Not available (no observation made); or

(b) Observation made but observed phenomena were not of significance.
The indicator ix shall indicate which one of these conditions applies.
Present weather reported from a manned weather station: ww

If more than one form of weather is observed, the highest applicable code figure shall
be selected for the group 7wwW;W;. Other weather may be reported in Section 3, using
the group 960ww or 961wiwq, repeated as necessary. In any case, in the group
7TwwW;W,, code figure 17 shall have precedence over figures 20-49.

In coding 01, 02 and 03, there is no limitation on the magnitude of the change of the
cloud amount. ww = 00, 01 and 02 can each be used when the sky is clear at the time of
observation. In this case, the following interpretation of the specifications shall apply:

00 is used when the preceding conditions are not known;
01 is used when the clouds have dissolved during the past hour;
02 is used when the sky has been continuously clear during the past hour.

When the phenomenon is not predominantly water droplets, the appropriate code figure
shall be selected without regard to VV.

The code figure 05 shall be used when the obstruction to vision consists predominantly
of lithometeors.

National instructions shall be used to indicate the specifications for ww = 07 and 09.

The visibility restriction on ww = 10 shall be 1 000 metres or more. The specification
refers only to water droplets and ice crystals.

For ww = 11 or 12 to be reported, the apparent visibility shall be less than 1 000 metres.
For ww = 18, the following criteria for reporting squalls shall be used:
(@) When wind speed is measured:

A sudden increase of wind speed of at least 8 metres per second (16 knots), the
speed rising to 11 metres per second (22 knots) or more and lasting for at least
one minute;

(b) When the Beaufort scale is used for estimating wind speed:

A sudden increase of wind speed by at least three stages of the Beaufort scale, the
speed rising to force 6 or more and lasting for at least one minute.

Figures 20-29 shall never be used when precipitation is observed at the time of
observation.
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12.2.6.4.10

12.2.6.4.11

12.2.6.4.12

12.2.6.4.13

12.2.6.4.14

12.2.6.4.15

12.2.6.4.16

12.2.6.4.17

12.2.6.4.18

12.2.6.5
12.2.6.5.1
12.2.6.5.2

12.2.6.5.3

12.2.6.5.4

12.2.6.5.5

12.2.6.5.6

12.2.6.5.7
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For ww = 28, visibility shall have been less than 1 000 metres.

Note: The specification refers only to visibility restrictions which occurred as a result of water
droplets or ice crystals.

For synoptic coding purposes, a thunderstorm shall be regarded as being at the station
from the time thunder is first heard, whether or not lightning is seen or precipitation is
occurring at the station. A thunderstorm shall be reported in present weather if thunder
is heard within the normal observational period preceding the time of the report. A
thunderstorm shall be regarded as having ceased at the time thunder is last heard and
the cessation is confirmed if thunder is not heard for 10—15 minutes after this time.

The necessary uniformity in reporting ww = 36, 37, 38 and 39 which may be desirable
within certain regions shall be obtained by means of national instructions.

A visibility restriction “less than 1 000 metres” shall be applied to ww = 42-49. In the
case of ww = 40 or 41, the apparent visibility in the fog or ice fog patch or bank shall be
less than 1 000 metres. 40-47 shall be used when the obstructions to vision consist
predominantly of water droplets or ice crystals, and 48 or 49 when the obstructions
consist predominantly of water droplets.

When referring to precipitation, the phrase “at the station” in the ww table shall mean
“at the point where the observation is normally taken”.

The precipitation shall be encoded as intermittent if it has been discontinuous during
the preceding hour, without presenting the character of a shower.

The intensity of precipitation shall be determined by the intensity at the time of
observation.

Code figures 80-90 shall be used only when the precipitation is of the shower type and
takes place at the time of observation.

Note: Showers are produced by convective clouds. They are characterized by their abrupt
beginning and end and by the generally rapid and sometimes great variations in the intensity of the
precipitation. Drops and solid particles falling in a shower are generally larger than those falling in
non-showery precipitation. Between showers openings may be observed unless stratiform clouds
fill the intervals between the cumuliform clouds.

In reporting code figure 98, the observer shall be allowed considerable latitude in deter
mining whether precipitation is or is not occurring, if it is not actually visible.

Present weather reported from an automatic weather station: waw,
The highest applicable figure shall be selected.

In coding 01, 02 and 03, there is no limitation on the magnitude of the change of the
cloud amount. waw, = 00, 01 and 02 can each be used when the sky is clear at the time
of observation. In this case, the following interpretation of the specifications shall apply:

00 is used when the preceding conditions are not known;
01 is used when the clouds have dissolved during the past hour;
02 is used when the sky has been continuously clear during the past hour.

When the phenomenon is not predominantly water droplets, the appropriate code figure
shall be selected without regard to VV.

The code figures 04 and 05 shall be used when the obstruction to vision consists
predominantly of lithometeors.

The visibility restriction on waw, = 10 shall be 1 000 metres or more. The specification
refers only to water droplets and ice crystals.

For waw, = 18, the following criteria for reporting squalls shall be used:

A sudden increase of wind speed of at least 8 metres per second (16 knots), the speed
rising to 11 metres per second (22 knots) or more and lasting for at least one minute.

Code figures 20-26 shall never be used when precipitation is observed at the time of
observation.
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12.2.6.5.8

12.2.6.5.9

12.2.6.5.10
12.2.6.5.11

12.2.6.5.12

12.2.6.5.13

12.2.6.6
12.2.6.6.1

12.2.6.6.2

12.2.6.6.3

12.2.6.6.4

12.2.6.6.5

12.2.6.7
12.2.6.7.1
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For waw, = 20, visibility shall have been less than 1 000 metres.

Note: The specification refers only to visibility restrictions which occurred as a result of water
droplets or ice crystals.

For synoptic coding purposes, a thunderstorm shall be regarded as being at the station
from the time thunder is first detected, whether or not lightning is detected or
precipitation is occurring at the station. A thunderstorm shall be reported in present
weather if thunder is detected within the normal observational period preceding the time
of the report. A thunderstorm shall be regarded as having ceased at the time thunder is
last detected and the cessation is confirmed if thunder is not detected for 10-15 minutes
after this time.

A visibility restriction “less than 1 000 metres” shall be applied to waw, = 30-35.

The precipitation shall be encoded as intermittent if it has been discontinuous during
the preceding hour, without presenting the character of a shower.

The intensity of precipitation shall be determined by the intensity at the time of
observation.

Code figures 80-89 shall be used only when the precipitation is intermittent or of the
shower type and takes place at the time of observation.

Note: Showers are produced by convective clouds. They are characterized by their abrupt
beginning and end and by the generally rapid and sometimes great variations in the intensity of the
precipitation. Drops and solid particles falling in a shower are generally larger than those falling in
non-showery precipitation. Between showers openings may be observed unless stratiform clouds
fill the intervals between the cumuliform clouds.

Past weather reported from a manned weather station: W{W

The period covered by W4 and W; shall be:

(@) Six hours for observations at 0000, 0600, 1200 and 1800 UTC;

(b) Three hours for observations at 0300, 0900, 1500 and 2100 UTC;
(c) Two hours for intermediate observations if taken every two hours;
(d) One hour for intermediate observations if taken every hour.

The code figures for Wy and W; shall be selected in such a way that W{W, and ww
together give as complete a description as possible of the weather in the time interval
concerned. For example, if the type of weather undergoes a complete change during the
time interval concerned, the code figures selected for Wi and W; shall describe the
weather prevailing before the type of weather indicated by ww began.

When W; and W; are used in hourly reports other than those covered by
Regulation 12.2.6.6.1 (a) and (b), they cover a short period of time and Regulation
12.2.6.6.2 shall apply.

If, using Regulation 12.2.6.6.2, more than one code figure may be given to W; with
regard to the past weather, the highest figure shall be reported for W; and the second
highest code figure shall be reported for Ws.

If the weather during the period has not changed so that only one code figure may be
selected for the past weather, then that code figure shall be reported for both W and
W.,. For example, rain during the entire period shall be reported as W{W; = 66.

Past weather reported from an automatic weather station: Wa1Wa2

The period covered by W,1W,, shall be:

(@) Six hours for observations at 0000, 0600, 1200 and 1800 UTC;

(b) Three hours for observations at 0300, 0900, 1500 and 2100 UTC;
(c) Two hours for intermediate observations if taken every two hours;

(d) One hour for intermediate observations if taken every hour.
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12.2.6.7.2

12.2.6.7.3

12.2.6.7.4

12.2.6.7.5

12.2.7
12.2.71

12.2.7.2
12.2.7.2.1

12.2.7.2.2

12.2.7.2.3

12.2.7.2.4

12.2.7.3
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The code figures for W,1W,, shall be selected so that the maximum capability of the
automatic station to discern past weather is utilized, and so that W.,1W.. and waw,
together give as complete a description as possible of the weather in the time interval
concerned.

In cases where the automatic station is capable only of discerning very basic weather
conditions, the lower code figures representing basic and generic phenomena may be
used. If the automatic station has higher discrimination capabilities, the higher code
figures representing more detailed explanation of the phenomena shall be used. For
each basic type of phenomenon, the highest code figure within the discrimination
capability of the automatic station shall be reported.

If the type of weather during the time interval concerned undergoes complete and
discernible changes, the code figures selected for W,1 and W,, shall describe the
weather prevailing before the type of weather indicated by w.w, began. The highest
figure shall be reported for W,4, and the second highest code figure shall be reported for
Waa.

If a discernible change in weather has not occurred during the period, so that only one
code figure may be selected for the past weather, then that code figure shall be reported
for both W51 and W,,. For example, rain during the entire period shall be reported as
W.1 W, = 44 in the case of an automatic station incapable of differentiating types of
precipitation, or W,1W,, = 66 in the case of a station with the higher discrimination
capability.

Group 8NiC.CmCH

This group shall be omitted in the following cases:

(@) When there are no clouds (N = 0);

(b) When the sky is obscured by fog and/or other meteorological phenomena (N = 9);

(c) When the cloud cover is indiscernible for reasons other than (b) above, or
observation is not made (N =/).

Note: All cloud observations at sea including no cloud observation shall be reported in the SHIP
message.

Certain regulations concerning the coding of N shall also apply to the coding of N.

(@) If there are C_ clouds then the total amount on all C, clouds, as actually seen by
the observer during the observation, shall be reported for Ny;

(b) If there are no C. clouds but there are Cy clouds, then the total amount of the Cy
clouds shall be reported for Ny;

(c) If there are no C. clouds and there are no Cy level clouds, but there are Cy clouds,
then Ny, shall be coded as 0.

If the variety of the cloud reported for Ny is perlucidus (stratocumulus perlucidus for a
C. cloud or altocumulus perlucidus for a Cy cloud) then Nj shall be coded as 7 or less.

Note: See Regulation 12.2.2.2.2.

When the clouds reported for N, are observed through fog or an analogous
phenomenon their amount shall be reported as if these phenomena were not present.

If the clouds reported for Ny include contrails, then N, shall include the amount of
persistent contrails. Rapidly dissipating contrails shall not be included in the value for
Nh.

Note: See Regulation 12.5 concerning the use of Section 4.

The coding of C., Cm and Cy clouds shall be as specified in the International Cloud Atlas
(WMO-No. 407), Volume I.

Note: It is recommended that the pictorial guides included at the end of Chapter 1.8 in the
International Cloud Atlas, Volume |, be fully utilized in determining the priority of reporting the code
figures for C, Cy and Cy.
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Group 9GGgg

This group shall be included:

(@) When the actual time of observation differs by more than 10 minutes from the
standard time GG reported in Section 0;

(b) When additionally specified by regional decision.
Note: See Regulation 12.1.6.

Section 2
General

The inclusion of the groups of Section 2 in reports of merchant ships shall be
determined by the Member who recruits the ship. The same rule shall be applied for
automatic sea stations.

Note: Members are recommended to encourage the inclusion of the maximum possible number of
data groups in Section 2 in accordance with Regulation 12.1.3.4.
Group 222Dgvs

This group shall always be included in reports from stations which have observed
maritime conditions and in reports from ships being requested to include Dsvs as a
routine procedure.

This group shall be encoded as:
(@) 22200 for a stationary sea station;
(b) 222/ for:
(i) A coastal land station which reports maritime conditions;

(ii) A supplementary or auxiliary ship, except when reporting from an area for
which the ship report collecting centre, in order to meet a requirement of a
search and rescue centre, has requested inclusion of Dsvs as a routine
procedure.

Group (0ssTwTwTw)

This group shall always be included in reports from ocean weather stations, when data
are available.

Groups (1PwaPwaHwaHwa), (2PwPwHwHwW), (7TO0HwaHwaHwa)
Regulation 12.3.2 shall apply to these groups.

The group 1PwaPwaHwaHwa shall be used to report instrumental wave data in units of
0.5 metre.

The group 2P,,PyHwHy shall be used to report wind waves, when instrumental wave data
are not available.

(a) When the sea is calm (no waves and no swell) PysPwaHwaHwa, or PwPwHwHyw as the
case may be, shall be reported as 0000;

(b) When the estimation of the period is impossible owing to confused sea, PPy shall
be reported as 99. When, for the same reason, the height of the waves cannot be
determined, HyHyw shall be encoded as //;

(c) In a report from a station that includes instrumental wave data, if data are not
available for any other reason for either period or height of waves, Pw.Pwa or
HwaHwa, as the case may be, shall be encoded as //. If data are not available for
either period or height of waves, Regulation 12.2.3.2 shall apply and the group
1PwaPwaHwaHwa shall either be omitted or encoded as 1////;

(d) In areport from a station that does not include instrumental wave data, if data are
not available for any other reason for either period or height of waves, P,Py or
HwHw, as the case may be, shall be encoded as //. If data are not available for either
period or height of waves, the group 2P,,PyHyHy shall be omitted.
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The group 70HwaHwaHwa shall be reported in addition to the group 1PyiPwaHwaHwa when
the following conditions have been met:

(@) The seais not calm (e.g. PwaPwaHwaHwa has not been reported as 0000);

(b) HwaHwa has not been reported as //;

(c) The station has the capability of accurately measuring instrumental wave height in
units of 0.1 metre.

GI‘OUPS ((3dw1dw1dw2dw2) (4Pw1 PwiHw1 Hw1) (5Pw2Pw2Hw2Hw2))

These groups shall be used to report swell data only when swell can be distinguished
from wind waves.

If only one system of swell is observed:

(a) Its direction, period and height shall be indicated, respectively, by dwidwi, PwiPw1,
Hw1 Hw1;

(b) dw2dw2 shall be encoded as //;
(c) Group 5Py2Pw2Hw2Hw2 shall be omitted.
If a second system of swell is observed:

(a) Its direction, period and height shall be indicated, respectively, by dw2dw2, Pw2Pw2,
HWZHWZ;

(b) The corresponding data for the first system of swell shall be reported as
prescribed by Regulation 12.3.4.2 (a).

Ocean weather stations shall always include swell data when data are available.

Group (6IsESEsRs)

When the ice accretion on ships is reported in plain language, it shall be preceded by
the word ICING.

Group (8swTbTbTh)

When the wet bulb is used to derive dew-point value in a SHIP report, the group
8swTwTwTh shall be included to report the wet-bulb temperature measurement.

ciSibiDizi
Groups (ICE +{ or })
plain language

The reporting of sea ice and ice of land origin in FM 13 shall not supersede the reporting
of sea ice and icebergs in accordance with the International Convention for the Safety of
Life at Sea.

The group ciSibiDiz; shall be reported whenever sea ice and/or ice of land origin are
observed from the ship’s position at the time of observation, unless the ship is required
to report ice conditions by means of a special sea-ice code.

When an ice edge is crossed or sighted between observation hours, it shall be reported
as a plain-language addition in the form “ice edge lat. long.” (with position in degrees
and minutes).

If the ship is in the open sea reporting an ice edge, the concentration c¢; and stage
of development S; shall be reported only if the ship is close to the ice (i.e. within
0.5 nautical mile).

The situation in which the ship is in an open lead more than 1.0 nautical mile wide shall
be coded as ci = 1 and Di = 0. The situation in which the ship is in fast ice with ice
boundary beyond limit of visibility shall be coded as ¢i =1 and D; = 9.

If no sea ice is visible and the code group is used to report ice of land origin only, the
group shall be coded as 0/bi/0; e.g. 0/2/0 would mean 6-10 icebergs in sight, but no sea
ice.

In coding concentration or arrangement of sea ice (code c;), that condition shall be
reported which is of the most navigational significance.
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12.3.7.8 The bearing of the principal ice edge reported shall be to the closest part of that edge.

Note: The requirements for sea-ice reporting are covered in the following way by the associated
code tables:

Symbolic code letter c;

(@) The purpose of the first code figure (0) is to establish in relation to code z; (code
figure 0) and code b; whether the floating ice that is visible is only ice of land
origin;

(b) The possible variations in sea-ice concentration and arrangement within an area of
observation are almost infinite. However, the field of reasonably accurate
observation from a ship’s bridge is limited. For this reason, and also because
minor variations are of temporary significance, the choice of concentrations and
arrangements has been restricted for reporting purposes to those representing
significantly different conditions from a navigational point of view. The code
figures 2-9 have been divided into two sections depending on:

(i)  Whether sea-ice concentration within the area of observation is more or less
uniform (code figures 2-5); or

(ii) Whether there are marked contrasts in concentration or arrangement (code
figures 6-9).

Symbolic code letter S;

(a) This table represents a series of increasing navigational difficulties for any given
concentration; i.e. if the concentration is, for example, 8/10ths, then new ice would
hardly have any effect on navigation while predominantly old ice would provide
difficult conditions requiring reductions in speed and frequent course alterations;

(b) The correlation between the stage of development of sea ice and its thickness is
explained in the Guide to Meteorological Instruments and Methods of Observation
(WMO-No. 8).

Symbolic code letter b;
(a) This code provides a scale of increasing navigational hazard;

(b) Growlers and bergy bits, being much smaller and lower in the water than icebergs,
are more difficult to see either by eye or radar. This is especially so if there is a
heavy sea running. For this reason, code figures 4 and 5 represent more
hazardous conditions than code figures 1 to 3.

Symbolic code letter D;

There is no provision in this code for the reporting of distance from the ice edge. It will
be assumed by those receiving the report that the bearing has been given to the closest
part of the ice edge. From the reported code figures for concentration and stage of
development, it will be clear whether the ship is in ice or within 0.5 nautical mile of the
ice edge. If the ship is in open water and more than 0.5 nautical mile from the ice edge,
the ice edge will be assumed to be aligned at right angles to the bearing which is
reported.

Symbolic code letter z;

(@) The purpose of this element in the code is to establish:

(i) Whether the ship is in pack ice or is viewing floating ice (i.e. sea ice and/or
ice of land origin) from the open sea; and

(ii) A qualitative estimate, dependent on the sea-ice navigation capabilities of
the reporting ship, of the penetrability of the sea ice and of the recent trend
in conditions;

(b) The reporting of the conditions represented by code figures 1-9 in Code table
5239 can be used to help in the interpretation of reports from the two code tables
(concentration c; and stage of development S;).
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Section 3
This section shall be used for regional exchange.

The inclusion of groups with indicator figures 1 to 6, 8 and 9 shall be decided regionally.
However group 7R24R24R24R24 shall be included by all stations (with the exception of
stations situated in the Antarctic) capable of doing so, once a day at one appropriate
time of the main standard times (0000, 0600, 1200 or 1800 UTC).

The symbolic form of the group with indicator figure 0 shall be developed regionally, as
well as the rules for its inclusion in Section 3.

Other figure groups shall be developed regionally in order to cover requirements which
cannot be satisfied by the existing groups. In order to avoid ambiguities, these other
groups shall be:

(a) Provided with indicator figures 0, 1, 2, etc.;

(b) Preceded by an indicator group 80000 located after the last of the existing figure
groups that was included in the report.

Notes:

(1) For example, if three supplementary groups are developed, a report including state of the
ground, precipitation and cloud data would present Section 3 as 333 3Ejjj 6RRRtz 8N,Chshg
80000 O.... 1.... 2....

(2) See Regulation 12.1.3.5.

Groups (1snTxTxTx), (28nTnTnTh)

The period of time covered by the maximum and the minimum temperature and the
synoptic hour at which these temperatures are reported shall be determined by regional
decision.

Group (3Ejjj)

The use of the parameter(s) jjj shall be fixed regionally.

Group (4E’sss)

The measurement shall include snow, ice and all other forms of solid precipitation on
the ground at the time of observation.

When the depth is not uniform, the average depth over a representative area shall be
reported.

Symbolic expression

When the group 5jij2jsjsa is used in the form 55jsjsjs, 553j3ja, 554j3ja or 555jsj4, the

radiation, diffused solar radiation, long-wave radiation, short-wave radiation, net short-
wave radiation or direct solar radiation if data are available. The group shall be repeated
as often as necessary.

Note: If sunshine duration is not available, the group shall be reported as 55///, 553//, 55407, 55408,

be adopted:

(a) 5SEEEig to report the daily amount of either evaporation or evapo-
transpiration;

(b) 54gosndr to report temperature change data in period covered by W{W5;

(c) 558SS to report the daily hours of sunshine;
(d) 553SS to report the duration of sunshine in the past hour;
(e) 55407 to indicate that the supplementary group 4FFFF, which follows

immediately, is used to report net short-wave radiation during the
previous hour, in kJ m'z;
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(f) 55408 to indicate that the supplementary group 4FFFF, which follows
immediately, is used to report direct solar radiation during the
previous hour, in kJ m'z;

(g) 55507 to indicate that the supplementary group 5F24F24F234F24, which
follows immediately, is used to report net short-wave radiation
during the preceding 24 hours, in J cm%;

(h) 55508 to indicate that the supplementary group 5F24F24F234F24, which
follows immediately, is used to report direct solar radiation during
the preceding 24 hours, in J cm'z;

(i) 56D_DwmDH to report data on direction of cloud drift;
(j) 57CDa.ec to report data on direction and elevation of cloud;

(k) 58p24p24p24 to report positive or zero change of surface pressure over the last 24
hours;

(U] 59p24p24p24  to report negative change of surface pressure over the last 24 hours.

appropriate place.
Daily evaporation or evapotranspiration

The symbolic expression 5EEEie shall be used to report either daily evaporation or
evapotranspiration.

EEE shall indicate the amount of either evaporation or evapotranspiration, in tenths of a
millimetre, during the preceding 24 hours at either 0000, 0600 or 1200 UTC.

Temperature change

For a change of temperature to be reported, the change shall be equal to or more than
5°C and occur in less than 30 minutes during the period covered by W{W,.

Note: The reporting of this information is restricted by regional or national decision to islands or
other widely separated stations.

Duration of sunshine and radiation data

The symbolic expression SSS shall be used to report the daily sunshine, in hours and
tenths of an hour. The symbolic expression SS (in group 553SS) shall be used to report
the duration of sunshine in the past hour, in tenths of an hour.

In the form 55SSS, this group shall, by regional decision, be reported by all stations
capable of doing so and included at either 0000, 0600, 1200 or 1800 UTC.

When the group 5jij2jsjsa has the form 553SS, the supplementary group(s) jsFFFF may
take one or more of the following forms:

js =0 FFFF = positive net radiation during the previous hour, in kJ m7?;

js =1 FFFF = negative net radiation during the previous hour, in kJ m%;

js =2 FFFF = global solar radiation during the previous hour, in kJ m7?;

js = 3 FFFF = diffused solar radiation during the previous hour, in kJ m%;

js =4 FFFF = downward long-wave radiation during the previous hour, in kJ m7?;
js =5 FFFF = upward long-wave radiation during the previous hour, in kJ m7>;

js =6 FFFF = short-wave radiation during the previous hour, in kJ m.

Note: For reporting net short-wave and direct solar radiation during the previous hour, see
Regulation 12.4.7.1.2 (e) and (f), respectively.

When the group 5j1j2j3j4 has the form 55SSS, the supplementary group(s) jsF24F24F24F 24
may take one or more of the following forms:

js=0  Fa4F24F24F24 = positive net radiation during the preceding 24 hours, in J cm%;

js=1 F24F24F24F24 = negative net radiation during the preceding 24 hours, in J cm%;
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js=2  Fa4F24F24F24 = global solar radiation during the preceding 24 hours, in J cm%;
js=3  Fa4F24F24F24 = diffused solar radiation during the preceding 24 hours, in J cm%;

js=4  FasF24F24F24 = down\zlvard long-wave radiation during the preceding 24 hours, in
Jocm™;

js=5  Fa4F24F24F24 = upward long-wave radiation during the preceding 24 hours,
inJ cm'z;
js=6  Fa4F24F24F24 = short-wave radiation during the preceding 24 hours, in J cm™

Note: For reporting net short-wave and direct solar radiation during the preceding 24 hours, see
Regulation 12.4.7.1.2 (g) and (h), respectively.

FFFF shall indicate the absolute value of the amount of solar or terrestrial radiation as
appropriate, in kJ m'z, during the preceding hour. F24F24F24F 24 shall indicate the absolute
value of the amount of solar or terrestrial radiation as appropriate, in J cm'z, during the
preceding 24 hours at either 0000, 0600, 1200 or 1800 UTC.

Direction, drift and elevation of cloud

Note: This information is required from land stations and fixed ship stations, mainly in the tropics.

Group (6RRRtR)
This group shall be included in Section 3 only when Regulation 12.2.5.2 applies.

The decision to implement Regulation 12.2.5.2 shall be taken at the regional level.

Group (7R24R24R24R24)

This group shall be used to report the total amount of precipitation during the 24-hour
period ending at the time of observation, in tenths of a millimetre (coded 9998 for
999.8 mm or more, and coded 9999 for trace).

Group (8NsChsh)

This group shall be repeated to report a number of different layers or masses of cloud.
When reported from a manned station, the number of such groups shall in the absence
of Cumulonimbus clouds not exceed three. Cumulonimbus clouds, when observed,
shall always be reported, so that the total number of groups can be four. When the
station operates in the automatic mode, the total number of groups shall not exceed
four.

The selection of layers (masses) to be reported shall be made in accordance with the
following criteria:

(@) The lowest individual layer (mass) of any amount (Ns equals 1 or more);

(b) The next higher individual layer (mass) the amount of which is greater than two
oktas (Ns equals 3 or more);

(c) The next higher individual layer (mass) the amount of which is greater than four
oktas (Ns equals 5 or more);

(d) Cumulonimbus clouds, whenever observed and not reported under (a), (b) and (c)
above by means of a group referring exclusively to Cb.

The order of reporting the groups shall always be from lower to higher levels.

In determining the cloud amounts to be reported for individual layers or masses in the
8-group, the observer shall estimate, by taking into consideration the evolution of the
sky, the cloud amounts of each layer or mass at the different levels, as if no other
clouds existed.

When the sky is clear (N = 0), the 8-group shall not be used.
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When the sky is obscured (Ns = 9), the 8-group shall read 89/hshs, where hshs is the
vertical visibility. When the observation of clouds is not made (N = /), the 8-group shall
not be included.

Note: The vertical visibility is defined as the vertical visual range into an obscuring medium.

If two or more types of cloud occur with their bases at the same level and this level is
one to be reported in accordance with Regulation 12.4.10.1, the selection for C and Ng
shall be made in accordance with the following criteria:

(a) If these types do not include cumulonimbus then C shall refer to the cloud type
that represents the greatest amount, or if there are two or more types of cloud all
having the same amount, the highest applicable code figure for C shall be
reported. Ns shall refer to the total amount of cloud whose bases are all at the
same level;

(b) If these types do include cumulonimbus then one group shall be used to describe
only this type with C reported as 9 and Ns as the amount of cumulonimbus. If the
total amount of the remaining type(s) of cloud (excluding cumulonimbus) whose
bases are all at the same level is greater than that required by Regulation
12.4.10.1, then another group shall be reported with C being selected in
accordance with (a) and Ns referring to the total amount of the remaining cloud
(excluding cumulonimbus).

Regulations 12.2.2.2.3 to 12.2.2.2.6, inclusive, shall apply.

Group (9SpSpspsp)

The use of this group and the specifications for the supplementary information shall be
as specified in Code table 3778.

Section 4
The inclusion of this section shall be fixed nationally.

Clouds with tops below station level shall be reported only by this section and any
coexistent clouds with bases above station level shall be reported in group 8N,C_.CuCH
of Section 1.

CL clouds with bases below and tops above station level shall be reported in both
8NhCLCmCH and Section 4, provided that the station is out of cloud sufficiently frequently
to enable the various features to be recognized. In this case:

(@) Nnshall correspond with N" and C. with C” while h shall be coded as /;

(b) If the upper surface of the clouds with tops above station level can be observed, it
shall be reported by means of H'H". If the upper surface cannot be observed, H'H’
shall be coded as //;

(c) Other C. clouds present with tops below station level shall be reported in a second
N'C’H'H’C¢ group;

(d) Other C. clouds present with bases above station level shall be reported in plain
language after the N°C'H H’C; group.

If the station is in almost continuous cloud, Regulation 12.2.7.1 shall apply and
Section 4 shall be omitted.

When two or more cloud layers with their bases below station level occur at different
levels, two or more groups N'C'H'H’C; shall be used. C; shall be reported as 9 in the
groups indicating the layer of the smaller cloud amount and, in the remaining group, C:
shall be coded in Code table 0552.

Rapidly dissipating condensation trails shall not be reported in Section 4.
Note: See Regulation 12.2.2.2.5.

The top of persistent condensation trails and cloud masses which have obviously
developed from condensation trails shall be reported, using the appropriate C: code
figure.
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Regulations 12.2.2.2.1 to 12.2.2.2.6, inclusive, shall apply.

Spaces occupied by mountains emerging from the cloud layers shall be counted as
occupied by cloud.

Section 5

The use of this section, the symbolic form of groups and the specifications of symbolic
letters shall be determined by national decision.

Preference shall be given to symbolic 5-figure groups identified by numerical indicator
figures.
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FM 15-XV METAR Aerodrome routine meteorological report (with or without

trend forecast)

FM 16-XV SPECI Aerodrome special meteorological report (with or without

trend forecast)

CODE FORM:

METAR KT
or COR CCCC YYGGggz NIL AUTO dddffGfnfm { or dndndnVdxdxdx
SPECI MPS
NstNshShShS
or
VVhshshg
VVVV VNVNVNVNDV RDRDR/VRVRVRVRi w'w’ or
or NSC
CAVOK or
NCD
WS RDrDr (WTsTs/SS’)
TT/T 4Ty QPHPHPHPH REw'w’ or or (RDRDr/ERCreRERBRBR)
WS ALL RWY [ (WTsTs/HHsHsHs)
NstNshShShS
KT VVVV w'w’ or
(TTTTT TTGGgg dddffGfmfm  § or or or VVhshshs
or MPS CAVOK NSwW or
NOSIG) NSC
(RMK.......... )
Notes:

(1

)

®)

()

METAR is the name of the code for an aerodrome routine meteorological report. SPECI is the name of the
code for an aerodrome special meteorological report. A METAR report and a SPECI report may have a trend
forecast appended.

The groups contain a non-uniform number of characters. When an element or phenomenon does not
occur, the corresponding group, or the extension of a group, is omitted from a particular report. Detailed
instructions are given for each group in the following Regulations. The groups enclosed in brackets are
used in accordance with regional or national decisions. Groups may have to be repeated in accordance
with the detailed instructions for each group. The code words COR and NIL shall be used, as appropriate, for
corrected and missing reports, respectively.

The code form includes a section containing the trend forecast identified either by a change indicator (TTTTT =
BECMG or TEMPO as the case may be), or by the code word NOSIG.

The governing criteria for issuing SPECI reports are specified in the Technical Regulations (WMO-No. 49),
Volume Il, Parts | and II.
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FM 15 METAR, FM 16 SPECI

REGULATIONS:

15.1
15.1.1

15.1.2

15.2

15.3

15.3.1

15.3.2

15.4

15.5

15.5.1

A-28

General

The code name METAR or SPECI shall be included at the beginning of each individual
report.

When a deterioration of one weather element is accompanied by an improvement in
another element (for example, lowering of clouds and an improvement in visibility), a
single SPECI report shall be issued.

Group CCCC

The identification of the reporting station in each individual report shall be indicated by
means of the ICAO location indicator.

Group YYGGggZ

The day of the month and the time of observation in hours and minutes UTC followed,
without a space, by the letter indicator Z shall be included in each individual METAR
report.

This group shall be included in each individual SPECI report. In SPECI reports, this
group shall indicate the time of occurrence of the change(s) which justified the issue of
the report.

Code word AUTO

The optional code word AUTO shall be inserted before the wind group when a report
contains fully automated observations without human intervention. The ICAO
requirement is that all of the specified elements shall be reported. However, if any
element cannot be observed, the group in which it would have been encoded shall be
replaced by the appropriate number of solidi. The number of solidi depends on the
number of symbolic letters for the specific group which is not able to be reported; i.e.
four for the visibility group, two for the present weather group and three or six for the
cloud group, as appropriate.

KT
Groups dddffomfm{or } dndndnVdxdxdx
MPS

The mean true direction in degrees rounded off to the nearest 10 degrees from which
the wind is blowing and the mean speed of the wind over the 10-minute period immediately
preceding the observation shall be reported for dddff followed, without a space, by one of
the abbreviations KT or MPS, to specify the unit used for reporting wind speed. Values of
wind direction less than 100° shall be preceded by 0 and a wind from true north shall be
reported as 360. Values of wind speed less than 10 units shall be preceded by 0. However,
when the 10-minute period includes a marked discontinuity in the wind characteristics, only
data after the discontinuity shall be used for obtaining mean wind speed and maximum gust
values, and mean wind direction and variations of the wind direction, hence the time interval
in these circumstances shall be correspondingly reduced.

Notes:

(1) KT and MPS are the standard ICAO abbreviations for knots and metres per second,
respectively.

(2) The primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS),
with the knot (KT) permitted for use as a non-Sl alternative unit until a termination date is
decided.

(3) A marked discontinuity occurs when there is an abrupt and sustained change in wind
direction of 30° or more, with a wind speed of 5 m s™' (10 KT) or more before or after the
change, or a change in wind speed of 5 m s™ (10 KT) or more, lasting at least two minutes.
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In the case of variable wind direction, ddd shall be encoded as VRB when the mean
wind speed is less than 1.5 m s (3 knots). A variable wind at higher speeds shall be
reported only when the variation of wind direction is 180° or more or when it is
impossible to determine a single wind direction, for example when a thunderstorm
passes over the aerodrome.

If, during the 10-minute period preceding the observation, the total variation in wind
direction is 60° or more but less than 180° and the mean wind speed is 1.5 m s
(3 knots) or more, the observed two extreme directions between which the wind has
varied shall be given for d,d,d,Vdxdxdx in clockwise order. Otherwise this group shall
not be included.

“Calm” shall be coded as 00000 followed immediately, without a space, by one of the
abbreviations KT or MPS to specify the unit, used normally for reporting wind.

If, during the 10-minute period preceding the observation, the maximum wind gust
speed exceeds the mean speed by 5 m s (10 knots) or more, this maximum speed shall
be reported as Gfnfn immediately after dddff, followed immediately, without a space, by
one of the abbreviations KT or MPS to specify the units used for reporting wind speed.
Otherwise the element Gf,fn shall not be included.

Note: It is recommended that the wind measuring systems should be such that peak gusts should
represent a three-second average.

For wind speeds of 100 units or greater, the exact number of wind speed units shall
be given in lieu of the two-figure code ff or fufn. When the wind speed is 50 m s
(100 knots) or more, the groups ff and fnfn shall be preceded by the letter indicator P
and reported as P49MPS (P99KT).

Note: There is no aeronautical requirement to report surface wind speeds of 50 m s™ (100 KT) or
more; however, provision has been made for reporting wind speeds up to 99 m s™ (199 KT) for non-
aeronautical purposes, as necessary.

Grou ps VVVV V\V\V\V\D,

Note: The coding of visibility is based on the use of the metre and kilometre, in accordance with the
units specified in ICAO Annex 5.

The group VVVV shall be used to report prevailing visibility. When the horizontal
visibility is not the same in different directions and when the visibility is fluctuating
rapidly and the prevailing visibility cannot be determined, the group VVVV shall be used
to report the lowest visibility.

Directional variation in visibility VN\VNVNVNDy

When the horizontal visibility is not the same in different directions and when the
minimum visibility is different from the prevailing visibility, and less than 1 500 metres
or less than 50% of the prevailing visibility, and less than 5000 metres, the group
VNVNVNVNDy shall also be used to report the minimum visibility and, when possible, its
general direction in relation to the aerodrome reference point indicated by reference to
one of the eight points of the compass. If the minimum visibility is observed in more
than one direction, the Dy shall represent the most operationally significant direction.

Visibility shall be reported using the following reporting steps:
(a) Up to 800 metres rounded down to the nearest 50 metres;
(b) Between 800 and 5 000 metres rounded down to the nearest 100 metres;

(c) Between 5000 metres up to 9999 metres rounded down to the nearest
1 000 metres;

(d) With 9999 indicating 10 km and above.
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Code word CAVOK
Regulation 15.10 shall apply.

Grou P RDRDg/VRrVRVRVRi

Note: The coding of runway visual range is based on the use of the metre in accordance with the
unit specified in ICAO Annex 5.

During periods when either the horizontal visibility reported in the group VVVV or the
runway visual range for one or more runways available for landing is observed to be
less than 1 500 metres, one or more groups under Regulation 15.7 shall be included in
the report. The letter indicator R followed immediately, without a space, by the runway
designator DrDr shall always precede the RVR reports.

The groups shall be repeated to report runway visual range values for each runway, up
to a maximum of four, which is available for landing and for which runway visual range
is determined.

Runway designator DrDr

The designator of each runway for which runway visual range is reported shall be
indicated by DgrDgr. Parallel runways should be distinguished by appending to DrDr
letters L, C or R indicating the left, central or right parallel runway, respectively. The
letter(s) shall be appended to DrDr as necessary in accordance with the standard
practice for runway designation, as laid down by ICAO in Annex 14 — Aerodromes,
Volume | — Aerodrome design and operations, paragraphs 5.2.2.4 and 5.2.2.5.

Mean value and tendency of runway visual range over the 10-minute period immediately
preceding the observation VRVRVRVRI

The runway visual range values to be reported shall be representative of the touchdown
zone of the active landing runway(s) up to a maximum of four.

The mean value of the runway visual range over the 10-minute period immediately
preceding the observation shall be reported for VRVrRVrVr. However, when the 10-minute
period includes a marked discontinuity in the RVR (for example, sudden advection of
fog, rapid onset or cessation of an obscuring snow shower), only data after the
discontinuity shall be used for obtaining mean RVR values, hence the time interval in
these circumstances shall be correspondingly reduced.

Notes:

(1) The extreme values of the runway visual range are indicated in accordance with Regulation
15.7.5 and the trend is indicated in accordance with Regulation 15.7.4.3.

(2) Any observed value which does not fit the reporting scale in use should be rounded down to
the nearest lower step in the scale.

(3) A marked discontinuity occurs when there is an abrupt and sustained change in runway
visual range, lasting at least two minutes and during which it reaches or passes 800, 550, 300
and 175 m.

If the runway visual range values during the 10-minute period preceding the observation
show a distinct upward or downward tendency such that the mean during the first five
minutes varies by 100 metres or more from the mean during the second five minutes of
the period, this shall be indicated by i = U for upward and i = D for downward tendency
of runway visual range values. When no distinct change in runway visual range is
observed, i = N shall be used. When it is not possible to determine the tendency, i shall
be omitted.
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Extreme values of runway visual range

When actual RVR values are outside the measuring range of the observing system in
use, the following procedure shall apply:

(@) When the RVR, to be reported in accordance with the Technical Regulations, is
greater than the maximum value which can be assessed with the system in use,
the group VRVRVRVR shall be preceded by the letter indicator P (PVRVRVRVR) in
which VRVRVRVR is the highest value which can be assessed. When the RVR is
assessed to be more than 2 000 metres, it shall be reported as P2000;

(b) When the RVR is below the minimum value which can be assessed with the
system in use, the group VrRVRVRVR shall be preceded by the letter indicator M
(MVRVRVRVR) in which VRVRVRVR is the lowest value which can be assessed. When
the RVR is assessed to be less than 50 metres, it shall be reported as M0050.

Group w'w’

One or more groups w'w’, but not more than three, shall be used to report all present
weather phenomena observed at or near the aerodrome and of significance to
aeronautical operations in accordance with Code table 4678.

Appropriate intensity indicators and letter abbreviations (Code table 4678) shall be
combined in groups of two to nine characters to indicate present weather phenomena.

If the observed present weather cannot be reported by use of Code table 4678, the
group w'w’ shall be omitted from the report.

The w'w’ groups shall be ordered as follows:

(a) First, if appropriate, the qualifier for intensity or for proximity, followed without a
space by;

(b) If appropriate, the abbreviation for the descriptor followed without a space by;
(c) The abbreviation for the observed weather phenomenon or combinations thereof.

Intensity shall be indicated only with precipitation, precipitation associated with
showers and/or thunderstorms, funnel cloud, duststorm or sandstorm. If the intensity of
the phenomena reported in the group is either light or heavy, this shall be indicated by
the appropriate sign (see Code table 4678 and specially Note (5)). No indicator shall be
included in the group when the intensity of the reported phenomenon is moderate.

The intensity of present weather phenomena reported in the group w'w’ shall be
determined by the intensity at the time of observation.

If more than one significant weather phenomenon is observed, separate w'w’ groups
shall be included in the report in accordance with Code table 4678. However, if more
than one form of precipitation is observed, the appropriate letter abbreviations shall be
combined in a single group with the dominant type of precipitation being reported first.
In such a single group, the intensity shall refer to the total precipitation and be reported
with one or no indicator as appropriate.

When an automatic observing system is used and when the type of the precipitation
cannot be identified by this system, the abbreviation UP shall be used for precipitation.
The abbreviation UP may be combined, as necessary, with the following characteristics
of present weather: FZ, SH and TS.

The qualifier SH shall be used to indicate precipitation of the shower type. When
associated with the indicator VC, the type and intensity of precipitation shall not be
specified.

Note: Showers are produced by convective clouds. They are characterized by their abrupt
beginning and end and by the generally rapid and sometimes great variations in the intensity of the
precipitation. Drops and solid particles falling in a shower are generally larger than those falling in
non-showery precipitation. Between showers, openings may be observed unless stratiform clouds
fill the intervals between the cumuliform clouds.
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The qualifier TS shall be used whenever thunder is heard or lightning is detected at the
aerodrome within the 10-minute period preceding the time of observation. When
appropriate, TS shall be followed immediately, without a space, by relevant letter
abbreviations to indicate any precipitation observed. The letter abbreviation TS on its
own shall be used when thunder is heard or lightning detected at the aerodrome but no
precipitation observed.

Note: A thunderstorm shall be regarded as being at the aerodrome from the time thunder is first
heard, whether or not lightning is seen or precipitation is observed at the aerodrome. A
thunderstorm shall be regarded as having ceased or being no longer at the aerodrome at the time
thunder is last heard, and the cessation is confirmed if thunder is not heard for 10 minutes after
this time.

The qualifier FZ shall be used only to indicate supercooled water droplets or
supercooled precipitation.

Notes:

(1) Any fog consisting predominantly of water droplets at temperatures below 0°C shall be
reported as freezing fog (FZFG) whether it is depositing rime ice or not.

(2) Whether or not the supercooled precipitation is of the shower type shall not be specified.

The qualifier VC shall be used to indicate the following significant weather phenomena
observed in the vicinity of the aerodrome: TS, DS, SS, FG, FC, SH, PO, BLDU, BLSA,
BLSN and VA. Regulations referring to the combination of VC and FG are given in
Regulation 15.8.16.

Notes:

(1)  Such weather phenomena should be reported with the qualifier VC only when observed
between approximately 8 km and 16 km from the aerodrome reference point. The actual
range for which the qualifier VC is to be applied will be determined locally, in consultation
with aeronautical authorities.

(2) See Regulation 15.8.7.

The letter abbreviation GR shall be used to report hail only when the diameter of the
largest hailstones observed is 5 mm or more. The letter abbreviation GS shall be used to
report small hail (diameter of the hailstones less than 5 mm) and/or snow pellets.

The letter abbreviations FU, HZ, DU and SA (except DRSA) shall be used only when the
obstruction to vision consists predominantly of lithometeors and the visibility is
reduced by the reported phenomenon to 5 000 metres or less.

The letter abbreviation BR shall be used when the obstruction to vision consists of
water droplets or ice crystals. For w'w’= BR to be reported, the visibility reported in the
group VVVV shall be at least 1 000 metres but not more than 5 000 metres.

The letter abbreviation FG shall be used when the obstruction to vision consists of
water droplets or ice crystals (fog or ice fog). For w'w'= FG to be reported without the
qualifiers MI, BC, PR or VC, the visibility reported in the group VVVV shall be less than
1 000 metres.

For w'w’'= MIFG to be reported, the visibility at two metres above ground level shall
be 1 000 metres or more and the apparent visibility in the fog layer shall be less than
1 000 metres.

The letter abbreviation VCFG shall be used to report any type of fog observed in the
vicinity of the aerodrome.

The letter abbreviation BCFG shall be used to report fog patches and the letter
abbreviation PRFG to report fog covering part of the aerodrome; the apparent visibility
in the fog patch or bank shall be less than 1 000 metres, the fog extending to at least
2 metres above ground level.

Note: BCFG should be used only when the visibility in parts of the aerodrome is 1 000 metres or
more although, when the fog is close to the observing point, the minimum visibility reported by
VNVNVNVAD, will be less than 1 000 metres.
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The letter abbreviation SQ shall be used to report squalls when a sudden increase
in wind speed is observed of at least 8 m s (16 knots), the speed rising to 11 m s
(22 knots) or more and lasting for at least one minute.

When an automatic observing system is used and the present weather cannot be
observed, the present weather group shall be replaced by //.

Regulation 15.10 shall apply.

NsNsNshshghg

or

VVhghshg
Group or

NSC

or

NCD

Cloud amount and cloud height NsNsNshshshs

Cloud amount, cloud type and height of cloud base shall be reported to describe only
the clouds of operational significance, i.e., clouds with the height of base below
1500 meters (5000 ft) or below the highest minimum sector altitude, whichever is
greater, or cumulonimbus or towering cumulus at any height. The cloud amount NsNsNg
shall be reported as few (1 to 2 oktas), scattered (3 to 4 oktas), broken (5 to 7 oktas) or
overcast (8 oktas), using the three-letter abbreviations FEW, SCT, BKN and OVC
followed, without a space, by the height of the base of the cloud layer (mass) hshshs. If
there are no clouds below 1500 m (5000 ft) or below the highest minimum sector
altitude, whichever is greater, no cumulonimbus and no towering cumulus and no
restriction on vertical visibility, and the abbreviations CAVOK is not appropriate, then
the abbreviation NSC shall be used. When an automatic observing system is used and
no clouds are detected by that system, the abbreviation NCD shall be used.

The amount of each cloud layer (mass) shall be determined as if no other clouds were
existing.

The cloud group shall be repeated to report different layers or masses of cloud. The
number of groups shall not exceed three, except that significant convective clouds,
when observed, shall always be reported.

Note: The following clouds shall be reported as significant convective clouds:
(a) Cumulonimbus cloud (CB);

(b) Cumulus congestus of great vertical extent (TCU). The contraction TCU, taken from
the term “towering cumulus”, is an ICAO abbreviation used in aeronautical
meteorology to describe this cloud.

The selection of layers or masses of cloud to be reported shall be made in accordance
with the following criteria:

1st group: the lowest individual layer (mass) of any amount, to be reported as
FEW, SCT, BKN or OVC;

2nd group: the next individual layer (mass) covering more than two oktas, to
be reported as SCT, BKN or OVC;

3rd group: the next higher individual layer (mass) covering more than four

oktas, to be reported as BKN or OVC;

Additional groups: significant convective clouds (CB or TCU) when observed and not
already reported in one of the three groups above.

The order of reporting the groups shall be from lower to higher levels.

The height of cloud base shall be reported in steps of 30 m (100 ft) up to 3 000 m (10 000
ft). Any observed value which does not fit the reporting scale in use shall be rounded
down to the nearest lower step in the scale.
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When cumulonimbus clouds or towering cumulus clouds are detected by the automatic
observing system and the cloud amount and/or the height of cloud base cannot be
observed, the cloud amount and/or the height of cloud base elements should be
replaced by //l.

Types of cloud other than significant convective clouds shall not be identified.
Significant convective clouds, when observed, shall be identified by appending the
letter abbreviations CB (cumulonimbus) or TCU (cumulus congestus of great vertical
extent), as appropriate, to the cloud group without a space. When an automatic
observing system is used and the cloud type cannot be observed by that system, the
cloud type in each cloud group shall be replaced by ///.

Note: When an individual layer (mass) of cloud is composed of cumulonimbus and towering
cumulus clouds with a common cloud base, the type of cloud should be reported as cumulonimbus
only and the amount of clouds shall be encoded as the sum of the CB and TCU amounts.

Vertical visibility VVhshshs

When the sky is obscured and information on vertical visibility is available, the group
VVhshshs shall be reported, where hshshs is the vertical visibility in units of 30 metres
(hundreds of feet). When information on vertical visibility is not available due to a
temporary failure of a sensor or system, the group shall read VV///.

Notes:
(1)  The vertical visibility is defined as the vertical visual range into an obscuring medium.
(2) See Note (2) to Regulation 15.7.4.2.

Regulation 15.10 shall apply.

Code word CAVOK

The code word CAVOK shall be included in place of the groups under Regulations 15.6,
15.8 and 15.9, when the following conditions occur simultaneously at the time of
observation:

(a) Visibility reported in the group VVVV is 10 km or more and criteria for inclusion of
the group VNVNVNVNDy are not met;

(b) No cloud below 1500 metres (5000 ft) or below the highest minimum sector
altitude, whichever is greater, and no cumulonimbus and no towering cumulus;

(c) No significant weather phenomena (see Code table 4678).

Note: Highest minimum sector altitude is defined in ICAO PANS-OPS, Part 1 — Definitions, as the
lowest altitude which may be used under emergency conditions which will provide a minimum
clearance of 300 metres (1 000 ft) above all objects located in an area contained within a sector of a
circle of 46 km (25 nautical miles) radius centred on a radio aid to navigation.

Group TT /T 4Ty
The observed air temperature and dew-point temperature rounded to the nearest whole

degree Celsius shall be given for T'T'/T 4T 4. Observed values involving 0.5°C shall be
rounded up to the next higher Celsius degree.

Rounded whole degree values of air temperature and dew-point temperature of —-9°C to
+9°C shall be preceded by 0; for example, +9°C shall be reported as 09.

Temperatures below 0°C shall be immediately preceded by M, that is minus; for
example, —9°C shall be reported as M09 and —0.5°C shall be reported as M00.
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Group QPHPHPHPH

The observed QNH value rounded down to the nearest whole hectopascal shall be given
for PuPuPuPu preceded, without a space, by the letter indicator Q.

If the value of QNH is less than 1 000 hPa, it shall be preceded by 0; for example, QNH
995.6 shall be reported as Q0995.

Notes:

(1)  When the first digit following the letter indicator Q is either 0 or 1, the QNH value is reported
in the unit hectopascal (hPa).

(2) The unit prescribed by ICAO Annex 5 for pressure is the hectopascal.

Supplementary information — groups

WS RDRrDR (WTST./SS")
REw'w’ or or (RDRDR/ERCReReRBRBR)
WS ALL RWY (WTSTs/HH:H:H;)

For international dissemination, the section on supplementary information shall be used
only to report recent weather phenomena of operational significance, available
information on wind shear in the lower layers and, subject to regional air navigation
agreement, sea-surface temperature and state of the sea or significant wave height, and
also subject to regional air navigation agreement, the state of the runway.

Recent weather phenomena of operational significance REw'w’

Up to three groups of information on recent weather shall be given by the indicator
letters RE followed, without a space, by the appropriate abbreviations, in accordance
with Regulation 15.8 (but no intensity of the recent weather phenomena shall be
indicated) if the following weather phenomena were observed during the period since
the last routine report, or last hour, whichever is shorter, but not at the time of
observation:

- Freezing precipitation;

- Moderate or heavy drizzle, rain or snow;

- Moderate or heavy: ice pellets, hail, small hail and/or snow pellets;

- Blowing snow;

- Sandstorm or duststorm;

- Thunderstorm;

- Funnel cloud(s) (tornado or waterspout);

- Volcanic ash.

When an automatic observing system is used and when the type of the precipitation
cannot be identified by this system, the abbreviation REUP shall be used for recent

precipitation. It may be combined with the characteristics of the present weather in
accordance with Regulation 15.8.6.

Note: The meteorological authority, in consultation with users, may agree not to provide recent
weather information where SPECI are issued.

WS RDRrDr
Wind shear in the lower layers or
WS ALL RWY

Information on the existence of wind shear along the take-off path or approach path
between one runway level and 500 metres (1 600 ft) significant to aircraft operations
shall be reported whenever available and if local circumstances so warrant, using the
group set WS RDRrDr repeated as necessary. If the wind shear along the take-off path or
approach path is affecting all runways in the airport, WS ALL RWY shall be used.

Note: Concerning runway designator DrDg, Regulation 15.7.3 applies.
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Supplementary information other than specified by Regulations 15.13.2 and 15.13.3 shall
be added only in accordance with regional decision.

Sea-surface temperature and the state of the sea (WTsTs/SS') or sea-surface temperature
and the significant wave height (WTsTs/HHsHsHs)

The sea-surface temperature shall, by regional agreement, be reported according to the
regional ICAO Regulation 15.11. The state of the sea shall be reported in accordance
with Code table 3700. The significant wave height shall be reported in decimetres.

State of the runway (RDrDr/ERCrererRBRrBR)

Subject to regional air navigation agreement, information on the state of the runway
provided by the appropriate airport authority shall be included. The runway deposits Eg,
the extent of runway contamination Cr, the depth of deposit erer and the estimated
surface friction BrBr shall be indicated in accordance with code tables 0919, 0519, 1079
and 0366, respectively. The state of the runway group shall be replaced by the
abbreviation R/'SNOCLO when the aerodrome is closed due to extreme deposit of snow.
If contaminations on a single runway or on all runways at an aerodrome have ceased to
exist, this should be reported by replacing the last six digits of the group by CLRD//.

Note: Concerning runway designator DgrDg, Regulation 15.7.3 applies. Additional code figures 88
and 99 are reported in accordance with the European Air Navigation Plan, FASID, Part 1lI-AOP,
Attachment A: Code figure 88 indicates “all runways”; code figure 99 shall be used if a new runway
state report is not available in time for dissemination of the appropriate METAR message, in which
case the previous runway state report will be repeated.

Trend forecasts

Note: The governing criteria for issuing trend forecasts are specified in the Technical Regulations
(WMO-No. 49), Volume II, Parts | and II.

When included in METAR or SPECI reports, the trend forecasts shall be in coded form.

When a change, required to be indicated in accordance with the governing criteria for
significant changes, is expected for one or several of the observed elements — wind,
horizontal visibility, present weather, clouds or vertical visibility — one of the following
change indicators shall be used for TTTTT: BECMG or TEMPO.

Note: Where possible, values corresponding to the local operating minima should be selected to
indicate changes.

The time group GGgg, preceded without a space by one of the letter indicators TT = FM
(from), TL (until) or AT (at), shall be used as appropriate, to indicate the beginning (FM)
or the end (TL) of a forecast change, or the time (AT) at which specific forecast
condition(s) is (are) expected.

The change indicator BECMG shall be used to describe expected changes to
meteorological conditions which reach or pass specified threshold criteria at either a
regular or irregular rate.

Changes in meteorological conditions which reach or pass specified threshold criteria
for trend forecasts shall be indicated as follows:

(@) When the change is forecast to begin and end wholly within the trend forecast
period: by the change indicator BECMG followed by the letter indicators FM and
TL respectively with their associated time groups, to indicate the beginning and
end of the change (for example, for a trend forecast period from 1000 to 1200 UTC
in the form: BECMG FM1030 TL1130);

(b) When the change is forecast to occur from the beginning of the trend forecast
period and be completed before the end of that period: by the change indicator
BECMG followed only by the letter indicator TL and its associated time group (the
letter indicator FM and its associated time group being omitted), to indicate the
end of the change (for example: BECMG TL1100);
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(c) When the change is forecast to begin during the trend forecast period and be
completed at the end of that period: by the change indicator BECMG followed only
by the letter indicator FM and its associated time group (the letter indicator TL and
its associated time group being omitted), to indicate the beginning of the change
(for example: BECMG FM1100);

(d) When it is possible to specify a time for the change to occur during the trend
forecast period: by the change indicator BECMG followed by the letter indicator
AT and its associated time group, to indicate the time of the change (for example:
BECMG AT1100);

() When changes are forecast to take place at midnight UTC, the time shall be
indicated:

(i) By 0000 when associated with FM and AT;
(ii) By 2400 when associated with TL.

When the change is forecast to commence at the beginning of the trend forecast period
and be completed by the end of that period, or when the change is forecast to occur
within the trend forecast period but the time of the change is uncertain (possibly shortly
after the beginning of the trend forecast period, or midway or near the end of that
period), the change shall be indicated by only the change indicator BECMG (letter indi-
cator(s) FM and TL or AT and associated time group(s) being omitted).

The change indicator TEMPO shall be used to describe expected temporary fluctuations
to meteorological conditions which reach or pass specified threshold criteria and last
for a period of less than one hour in each instance and in the aggregate cover less than
half of the forecast period during which the fluctuations are expected to occur.

Periods of temporary fluctuations to meteorological conditions which reach or pass
specified threshold criteria shall be indicated as follows:

(@) When the period of temporary fluctuations is forecast to begin and end wholly
within the trend forecast period: by the change indicator TEMPO followed by the
letter indicators FM and TL respectively with their associated time groups, to
indicate the beginning and end of the fluctuations (for example, for a trend
forecast period from 1000 to 1200 UTC in the form: TEMPO FM1030 TL1130);

(b) When the period of temporary fluctuations is forecast to occur from the beginning
of the trend forecast period but cease before the end of that period: by the change
indicator TEMPO followed only by the letter indicator TL and its associated time
group (the letter indicator FM and its associated time group being omitted), to
indicate the cessation of the fluctuations (for example: TEMPO TL1130);

(c) When the period of temporary fluctuations is forecast to begin during the trend
forecast period and cease by the end of that period: by the change indicator
TEMPO followed only by the letter indicator FM and its associated time group (the
letter indicator TL and its associated time group being omitted), to indicate the
beginning of the fluctuation (for example: TEMPO FM1030).

When the period of temporary fluctuations to meteorological conditions is forecast to
occur from the beginning of the trend forecast period and cease by the end of that
period, the temporary fluctuations shall be indicated by only the change indicator
TEMPO (letter indicators FM and TL and associated time groups being omitted).

Following the change groups TTTTT TTGGgg, only the group(s) referring to the
element(s) which is (are) forecast to change significantly shall be included. However, in
the case of significant changes of the clouds, all cloud groups, including any significant
layer(s) or masses not expected to change, shall be given.

Regulation 15.5.6 shall apply.

Inclusion of significant forecast weather w'w’, using the appropriate abbreviations in
accordance with Regulation 15.8, shall be restricted to indicate:
(1) The onset, cessation or change in intensity of the following weather phenomena:

- Freezing precipitation;

- Moderate or heavy precipitation (including showers);

- Duststorm;
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15.14.13

15.14.14

15.14.15

15.15
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- Sandstorm

- Thunderstorm (with precipitation);

- Other weather phenomena - given in Code table 4678 as agreed by the
meteorological authority and air traffic services authority and operators
concerned.

(2) The onset or cessation of the following weather phenomena:

- Freezing fog;

- Low drifting dust, sand or snow;

- Blowing dust, sand or snow;

- Thunderstorm (without precipitation);

- Squall;

- Funnel cloud (tornado or waterspout).

To indicate the end of significant weather phenomena w’w’, the abbreviation NSW (Nil
Significant Weather) shall replace the group w'w’.

When no cloud below 1 500 metres (5000 ft) or the highest minimum sector altitude,
whichever is greater, and no cumulonimbus and no towering cumulus are forecast, and
CAVOK is not appropriate, the abbreviation NSC shall be used.

When none of the elements listed in Regulation 15.14.2 is expected to change
significantly as to require a change to be indicated, this shall be indicated by the code
word NOSIG. NOSIG (no significant change) shall be used to indicate meteorological
conditions which do not reach or pass specified threshold criteria.

Group (RMK .......... )

The indicator RMK denotes the beginning of a section containing information included
by national decision which shall not be disseminated internationally.
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FM 18-XIl BUOY

CODE FORM:

SECTIONO  MMMM,

SECTION 1

SECTION 2 (222Qq4Qx

(111QqQx

SECTION 3 (333Qq1Qu2

SECTION 4 (444

1QrPQ2QTWQA4 2QnQLQAQ7z

Report of a buoy operation

A1bwnpnpnp YYMMJ GGggiw Qclalalalala
LoLoLolololo (6QiIQ1QA/)
2snTgTaTy
0ddff 1snTTT or 3PoPoPoPo
29UUU
4PPPP 5appp)
OSnTwTwTw 1 PWEPWEHWEHWE 20Pwanana 21 HWBHWEHWE)
(8887k2 ZZoZoZoZo 3TOTOTOTo 480808080
2ZnZnZnZn 3TnTnTnTh 4SnSnSnSn)
(66ks9k3 27020Z0Z0 dodocoCoCo
27,21ZnZn dndnCnCnCn))

or

{(QcLaLaLaLaLa LoLoLoLoLoLo) }
(YYMMJ GGgg/)

(3Z1nZhZnZn 4ZZoZ:Zc) (5BBXiX:)
(BAnAWARAN) (7VeVedsds) (BVVIVIV) (9/Z6ZeZ4))

SECTION 5 (555 Groups to be developed nationally)

Notes:

(1
)
@)

(4)
®)

BUOQY is the name of the code for reporting buoy observations.

A BUOQY report, or a bulletin of BUOY reports, is identified by the group MiMiM;M; = ZZYY.

The inclusion of the group 9/Z4Z4Z4 is strongly recommended for buoys which have been deployed with

drogues.

The group 9/Z4Z4Z4 should not be used in reports from a buoy on which a drogue has never been installed.

The code form is divided into six sections, the first being mandatory in its entirety, except group 6QQiQa/,
and the remainder optional as data are available:

Section
number

0

1
2
3
4

Volume 1.1

111
222
333
444

555

Symbolic figure group

Contents
Identification, time and position data
Meteorological and other non-marine data
Surface marine data
Temperatures, salinity and current (when available) at selected depths

Information on engineering and technical parameters, including quality
control data

Data for national use
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REGULATIONS:

18.1

18.2
18.2.1

18.2.2

18.2.3

18.2.4

18.2.5

18.3
18.3.1

18.3.2

18.3.3

18.4
18.4.1

18.4.2

A-40

General

The code name BUOY shall not be included in the report.

Section 0

All groups in Section 0 are mandatory, except group 6QQ:Qa/, and shall be included in
each report, even if no other data are reported.

Each individual BUOY report, even if included in a bulletin of such reports, shall contain
as the first group the identification group MiM;M;M;.
Group A1ibwnpnpny

Only buoy numbers (npnynp) 001 through 499 are assigned. In the case of a drifting
buoy, 500 shall be added to the original npnpn, number.

Notes:

(1)  Asb, normally corresponds to the maritime zone in which the buoy was deployed. The WMO
Secretariat allocates to Members, who request and indicate the maritime zone(s) of interest,
a block or blocks of serial numbers (ny,n,n;) to be used by their environmental buoy stations.

(2) The Member concerned registers with the WMO Secretariat the serial nhumbers actually
assigned to individual stations together with their geographical positions of deployment.

(3) The Secretariat informs all concerned of the allocation of serial numbers and registrations
made by individual Members.

Groups QclLalalalala LoloLoLoLoLo

Position shall be reported in tenths, hundredths or thousandths of a degree, depending
on the capability of the positioning system. When the position is in tenths of a degree,
the groups shall be encoded as QcLaLaLa// LoLoLoLo//. When the position is in hundredths
of a degree, the groups shall be encoded as QcLalLalala/ LoloLololo/-

Group (6QQ:Qa/)

QiQ:Qa are quality control indicators. Q; and Qa apply to position and Q; to time.

Section 1

Each of the groups in Section 1 shall be included for all parameters that have been
measured, when data are available.

When data are missing for all groups, the entire section shall be omitted from the report.

Group 111Q4Qx

Qq is a quality control indicator for the section. If all data groups have the same quality
control flag value, Qq shall be coded with that value and Qyx shall be set to 9. If only one
data group in the section has a quality control flag other than 1, Qq shall be coded with
that flag and Qx shall indicate the position of this group within the section. If more than
one data group have a quality control flag greater than 1, Qq shall be set to the greater
flag value and Qy shall be set to 9.

Note: When Q, shows the position of the data group, it should be relative to the group containing
Q.. For example, Q, = 1 refers to the data group immediately following.

Section 2

Each of the groups in Section 2 shall be included for all parameters that have been
measured, when data are available.

When data are missing for all groups, the entire section shall be omitted from the report.
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18.4.3

18.5

18.5.1

18.5.2

18.5.3

18.6

18.6.1

18.6.2

18.6.3

18.6.4

18.6.5

18.6.6

18.6.7

Volume 1.1
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Group 222Q4Qx
Regulation 18.3.3 shall apply.

Section 3

General

Section 3 is in two parts. The first part, identified by the indicator group 8887k,, shall be
used to report temperatures and/or salinity at selected depths. The second part,
identified by the indicator group 66k¢9ks, shall be used to report current at selected
depths. Either or both parts shall be transmitted, depending on the availability of the
temperature and/or salinity data for the first part and of the current data for the second
part.

Temperatures shall be reported in hundredths of a degree Celsius. When accuracy is
limited to tenths of a degree, data shall be encoded using the general form 3T,TnTx/.

Group 333Qq1Qq2

Qu1Qq2 are two quality control indicators. Q41 is used to indicate the quality of the
temperature and salinity profile and Qq. is used to indicate the quality of the current
speed and direction profile.

Section 4

General

Additional groups in this section shall be included as data are available or required.

Group (1QrQ2QTWQ4)

When Qp, Q2, Qrw and Q4 = 0, the corresponding group shall not be transmitted. Its
absence thus indicates a satisfactory general operation.

Group (2QnQLQAQ:)

Qn gives the quality of the satellite transmission. QL and Qa are indicators on the quality
of location. Q; indicates whether or not probe depths as reported in Section 3 are
corrected using hydrostatic pressure.

In Section 4, pressure of fields (QcLalalalala LoloLolololo) and (YYMMJ GGgg/) is driven
by the value of the Q. indicator:

(a) Group 2QNQLQAQ; absent: fields (QcLalalalala Lolololololo) and (YYMMJ GGgg/)
not coded;

(b) QL =1:fields YYMMJ GGgg/ coded (fields QcLalalalala LolLololololo absent);
(c) Q= 2:fields QcLalalalala LoLoLoloLolo coded (fields YYMMJ GGgg/ absent).

Group (QcLalalalalz)

This group shall be transmitted only when Q. = 2 (location over one pass only). It gives
the latitude of the second possible solution (symmetrical to the satellite subtrack).

Note: Same coding as in Section 0.

Group (LoLoLoLoLoLo)

This group shall be transmitted only when QL = 2 and it gives the longitude of the
second possible position, the latitude being indicated by the previous group.

Note: Same coding as in Section 0.

Groups (YYMMJ GGgg/)

The groups YYMMJ GGgg/ give the exact time of the last known position and shall be
transmitted only when Q. = 1 together with the following group 7VgVgdgds.
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18.6.8

18.6.9

18.6.10

18.6.11

18.6.12

18.6.13
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Group (3ZnZnZnZn)

Hydrostatic pressure of lower end of cable. Pressure is expressed in units of kPa
(kilopascal, i.e. centibars). If group (3ZnZnZnZh) is present, then group (4Z.Z.Z.Z.) is
mandatory.

Group (4Z.2.Z2.Z.)

Length of cable in metres (thermistor strings).

GI’OUP (5BtBtXtXt)

Group (5B{BiXtX;) should be omitted if buoy-type and drogue-type information is not
available.

Group (GAhAhAhAN)

Group 6 (6AnAnArAN) should be omitted if the buoy is not reporting wind or if the
information is not available for both anemometer height and anemometer type. AnAnAn
is the anemometer height above station level. Height is expressed in decimetres. For
drifting and moored buoys, station level is assumed to be sea level. /// shall be used for
unknown values. A value of 999 shall be used to say that anemometer height is
artificially corrected to 10 metres by applying a formula.

Group (7VeVedgds)

This group shall be transmitted only when Q. = 1.

Example: At the last location, the true direction of the buoy is 47° and its speed is
13cm s’ - the group is coded 71304.

Group (8ViViViVi)

The number of groups 8V;V;ViV; containing information on the engineering status of the
buoy shall not exceed three.

Notes:
(1)  The physical equivalent of the value V,V,V,V; will be different from one buoy to another.

(2) Interpretation of these groups will not be necessary to permit use of the meteorological data.
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FM 20-VIll RADOB Report of ground radar weather observations

CODE FORM:

Part A
i
MiMiMij YYGGg or
99LaLala QcloLololo
4RwLaLaLa QcLoLoLoLo ACSCWCaCrt tedsdsfsfs
D....D
Part B
i
SECTION 1 MMM;M; YYGGg or
99LsLala Qclolololo
NeNeWRrHele e e NeNeWRrHele
/555/ NeNeaeDefe e NeNeaeDefe
SECTION 2 51515 Code groups to be developed regionally
SECTION 3 61616 Code groups to be developed nationally
D....D
Notes:

(1) RADOB is the name of the code for reporting ground radar weather observations.

(2) A RADOB report from a land station is identified by MiM; = FF, a RADOB report from a sea station by MiM;
= GG.

(3) The code form is divided into two parts:

Part Identifier letters (MjM;) Contents
A AA Information on tropical cyclone
B BB Information on significant features

Each part can be transmitted separately.

(4) PartB is divided into three sections:

Section
number Symbolic figure group Contents
1 — Identification and position data; information on significant
features
2 51515 Code groups to be developed regionally
3 61616 Code groups to be developed nationally
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REGULATIONS:

201
20.1.1
20.1.2

20.2
20.2.1

20.2.2

20.2.3
20.2.3.1

20.2.3.2

20.2.4
20.2.41

20.2.4.2

20.3
20.3.1

20.3.2
20.3.2.1

20.3.2.2

20.3.2.3

20.3.2.4

20.3.2.5

20.3.2.6

20.3.2.7

20.3.2.8

A-44

General
The code name RADOB shall not be included in the report.

The call sign D . . .. D shall be included only in RADOB reports from sea stations.

Part A

Part A shall be used whenever the observed echo pattern is recognized as relating to a
tropical cyclone.

Groups 4RyLalila QcLoLoLoLo

The position of the centre, or the eye, of the tropical cyclone shall be reported by means
of the groups 4RyLalala QcloLoLolo.

Group AcScWcacr:

The characteristics as regards size, development and relative location of the centre or
the eye of the tropical cyclone shall be reported by the group AcScWcacr:.

Whenever doubt exists as to the location of the eye or whether the outermost spiral
band is indeed visible on the radar scope, r: shall be coded as /.
Group tedsdsfsfs

Information on the movement of the centre, or eye, of the tropical cyclone shall be
included in the report by means of the group tedsdsfsfs.

If no information on the movement of the centre, or eye, of the tropical cyclone is
available, the group tedsdsfsfs shall be coded as /////.

Part B

In Part B, one series of groups NeN:WgrHcle shall be used to report the location of
phenomena and/or clouds and their characteristics. Group NeN¢WgrHcI. shall be repeated
as necessary for a full description of the spatial distribution of the echo on the radar
scope in 60 x 60 km squares.

Group NeNeWgH.I

Characteristics concerning the location, type of phenomena and/or clouds and the
elevation and intensity of their echoes shall be reported by groups NeNcWgrHcle.

Groups NcNecWRgrHcI: shall be included in the report in the rising order of the squares’
sequential numbers NcNe.

If several weather phenomena were observed in a single 60 x 60 km square, the most
dangerous phenomenon shall be reported in Wg, the highest echo elevation in He and
the greatest echo intensity in I..

Cloud type data (WR) shall be reported only if no weather phenomena were observed in
the 60 x 60 km square.

Data on stratiform cloud without precipitation shall be reported if it occupies no less
than "/4 of the 60 x 60 km square’s area.

Data on convective cloud shall be reported irrespective of the centres’ dimensions
within the limits of the 60 x 60 km square.

If, in the 60 x 60 km square, convective and stratiform clouds were observed, only data
on the convective clouds shall be reported.

Cloud echo intensity (Ic) shall be coded as /.
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20.3.3
20.3.3.1

20.3.3.2

20.3.3.3

20.3.3.4

20.3.3.5

20.3.3.6

20.3.4

Volume 1.1
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Group NeNeaeDefe

Characteristics concerning change and movement of the echo pattern shall be reported
by groups NeNcacDefe, preceded by the identifier group /555/.

Group Ne¢NcacDefe shall be used to report the evolutionary characteristics of no more
than three echo patterns. The identifier group /555/ shall not be repeated.

NeNe shall be used to report the number of the 60 x 60 km square in which the radar
operator placed the origin of the speed vector characterizing the direction of movement
D. of the echo pattern. If only the tendency of the echo pattern a. has been estimated,
the number of any square covered by the pattern shall be reported in N¢Ne.

The tendency of the echo pattern a. shall be estimated over a period of approximately
one hour, but not longer than 90 minutes and not shorter than 30 minutes. The echo
area shall be considered as increasing or diminishing if it changes by more than 25 per
cent over a period of time not exceeding 90 minutes.

If no information is available on the change and movement of the echo, groups /555/ and
NeNeaeDefe shall not be included in the report.

The movement of individual echoes in the echo pattern shall not be reported.

Reporting of inoperative equipment, anomalous propagation and absence of an echo

In the case of inoperative equipment, anomalous propagation or absence of an echo on
the radar scope, groups NcNcWRrHcI¢, /555/ and NcNeacDefe shall be replaced by one of the
following groups, as appropriate:

0/0/0 Radar equipment inoperative;
or 0//// Anomalous propagation; or

00000 No echo visible on radar scope.
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FM 22-1X Ext. RADREP Radiological data report (monitored on a routine basis and/or

in case of accident)

CODE FORM:

iii*
or
SECTION 0 RADREP D....D* Y. Y.G:Gras LalalalaA LoLoLoLoLoB
or
A1bwnbnbnb
SECTION 1 111AA MMJJJ YaY2GaGaGala La'La'La'La'A Lo'Lo'Lo'Lo'Lo'B
(7hahahaha)
4AaBTRcRcRcRC 5A0AeEcEsEe 6ReF’al:)PaDPaDPaDPa or
(7hehehehe)
(8dtadtadafiafia) (9diwdwdiwfiwfiw) (0gqqgOaa)
SECTION 2 222 YsYsGsGsgsgs  YeYeGeGeGee (5nnnIS) 6XXXsnaa (7XXXspaa)
SECTION 3 333 GGggiw (ddfff) (5nnnIS) 6XXXsnaa
SECTION 4 444 GGggiw (Nddff) (00fff) (1snTTT) (2snTdTaTa)  (3PoPoPoPo)

(6RRRtR) (TwwW/) (80000  0dadadede)

SECTION 5 555 TTGGgg 4A:BTRRcRcRc 5AAEESEe 6RePaDpaDpaDpaDea
(7hghahaha)
or (8dtadtadtaftafta) (gdtwdmdtwftwftw) (ququa)
(7hehehehe)
SECTION 6 666 YsYsGsGsgsgs YeYeGeGegeGe (5nnnIS) 6XXXsnaa (7XXXspaa)
SECTION7 777 TTGGgg (Nddff) (0Offf) (1snTTT) (6RRRtR) (7wwl//)
Notes:

122Ryln

(1) RADREP is the name of the code for reporting radiological data monitored on a routine basis and/or in

case of an accident. A RADREP report may have a trend forecast appended.

(2) A RADREP report, or a bulletin of RADREP reports, is identified by the word RADREP.

(3) Relevant groups of Section 0, the first three groups and the group 6XXXsnhaa of Section 2 are always
included in a report of radiological data from a surface observing station. Section 1 is only included when

data on accident notification is reported.

(4) Relevant groups of Section 0, the first two groups and the group 6XXXshaa of Section 3 are always

included in a report of radiological data from an airborne observing station.

* Included in a fixed land station report only.

**  Included in a sea or mobile land station report only.
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The code form is divided into seven sections:

Section
number

0

Symbolic figure group Contents

— Identification and position data (ship’s call sign/buoy identifier, date
and reporting time, location and elevation/altitude), type of report
and unit of reported radiological quantity

111AA Data on accident notification: activity or facility involved, date and
time of accident, location of accident, early notification convention
article applicable, type and composition of release, cause and
evolution of incident, characteristics, state and evolution of
release, possible health effect, protective measures taken with its
radius, actual or effective release height, main transport in
atmosphere and/or water, and discharge of receiving water body

222 Data on date and time of start and end of monitoring (when
relevant, isotope mass and element name), observed radiological
quantity, dose on land surface and density of deposits from a
surface observing station

333 Data on time of monitoring, unit of wind speed, upper wind (when
relevant, isotope mass and element name) and observed
radiological quantity from an airborne observing station

444 Data on time of observed meteorological conditions, unit of wind
speed, total cloud cover, surface wind, temperature, dew point,
station pressure, precipitation and related duration, weather and
variation of surface wind direction

555 Data on forecast trend of accident in next six hours: time or period
of expected change, early notification convention article applicable,
type and composition of release, cause and evolution of incident,
characteristics, state and evolution of release, possible health
effect, protective measures to be taken and its radius, actual or
effective release height, main transport in atmosphere and/or
water, discharge of receiving water body, and possibility that
plume will encounter precipitation and/or change in wind

666 Data on forecast trend of radiological quantity in next six hours:
date and time (when relevant, isotope mass and element name),
expected radiological quantity, expected dose on land surface and
density of deposits

777 Data on forecast trend in surface meteorological conditions in next
six hours: time or period of expected change, total cloud cover,
surface wind, temperature, precipitation and related duration, and
weather

REGULATIONS:

221
2211

A-48

General

The code name RADREP shall be included at the beginning of an individual RADREP
report. In the case of a bulletin, which may consist of more than one RADREP report, the
code name RADREP shall be included in the first line of the text of the bulletin, and the
identification, date, reporting time, type of report and position groups shall be included
in every individual report.

Note: See Regulation 12.1.7.
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221.2

221.3
22.1.31

22.1.3.2

221.3.3

221.3.4

221.3.5

22.1.3.6

22.2

2221

22.2.2

FM 22 RADREP

Iiii*
or
Groups D....D* Y.Y.G/Gras LaiLalal.A LoLoLoLoLoB hrhchchiin
or
A1bwnbnbnb

Note: See Regulation 18.2.3, Notes (1), (2) and (3).

The identification and position of a fixed land station shall be indicated by means of the
group IIiii. The identification of a sea or mobile land station shall be indicated by the
group D . . . . D or Aibynpnpne. The position and elevation/altitude of fixed and mobile
land stations, sea stations or airborne observing stations shall be indicated by the
groups LalalilaA LoLoLoloLoB hihihihyin.

Use of sections

Accident notification reports shall always contain at least Sections 0 and 1. When the
report contains environmental (on site) radiological monitoring results and/or
meteorological monitoring results, that report shall also include Sections 2 and/or 4,
respectively.

Environmental radiological data monitoring results reports from surface observing
stations of a routine nature or activated following an accident shall always contain at
least Sections 0 and 2. When in addition the report contains meteorological monitoring
results, that report shall also include Section 4.

In radiological data monitoring results reports of gamma dose in air along the main
transport path (defined location and time period), Section 2 shall contain the groups
222 YYsGsGsgsgs YeYeGeGegege 6XXXsphaa.

In radiological data monitoring results reports of air concentration (of named isotope
type including gross beta), Section 2 shall contain the groups 222 Y YsGsGsgsgs
YeYeGeGegege 5NNNIS 6XXXshaa.

In radiological data monitoring results reports of concentration in precipitation (of
named isotope type), Section 2 shall contain the groups 222 YsYsGsGsgsgs YeYeGeGegeJe
5nnnIS 6XXXsnhaa, and Section 4 at least the groups 444 6RRRtr.

When relevant forecast data are available, Sections 5, 6 and/or 7 shall be appended as
appropriate to an accident notification report or an environmental radiological data
monitoring report, to indicate expected changes in radiological and/or meteorological
conditions in the next six hours.

Section 1 — Data on accident notification

Group 111AA

This group shall always be included in accident notification reports. AA shall be
encoded in accordance with Code table 0177 — Activity or facility involved in incident.
Groups MMJJJ Y.Y2GaGagaga La'La'La'La'A Lo'Lo'Lo'Lo'L.'B

These groups shall always be included in accident notification reports to give the date,
time and location of the accident: month, three last digits of year, day of the month,
hours and minutes in UTC, latitude and longitude in degrees and minutes.

* Included in a fixed land station report only.

**  Included in a sea or mobile land station report only.
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2223

22.2.4

22.2.5

22.2.6

22.2.7

223

22.31

22.3.2
22.3.21

22.3.2.2
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Group 4A:BTtR:R:RcR:

This group shall always be included in accident notification reports. A, shall be encoded
in accordance with Code table 0131 — Accident early notification — article applicable. Bt
shall be encoded in accordance with Code table 0324 — Type of release. RcRcRcR. shall
be encoded such that each R; is in accordance with Code table 3533 — Composition of
release, so that a combination of up to four elements shall be reported in order of
significance. If less than four elements are to be reported, the group shall be completed
with solidi (/).

Group 5A:AcEcEsE.

This group shall always be included in accident notification reports. A. shall be encoded
in accordance with Code table 0133 — Cause of incident; A. in accordance with Code
table 0135 — Incident situation; E. in accordance with Code table 0933 — Characteristics
of release; Es in accordance with Code table 0943 — State of current or expected release;
and E. in accordance with Code table 0935 — Release behaviour over time.

GI’OUP 6ReP.Dp.DpaDpsDpa

This group shall always be included in accident notification reports. R shall be encoded
in accordance with Code table 3535 — Possibility of significant chemical toxic health
effect; and P, in accordance with Code table 3131 — Countermeasures taken near
border.

Note: This group may be repeated as necessary, e.g. if more than one protective measure is to be
indicated.

(7hahahzhj)
Groups { or (8dtadtadiaftafia)

(7hehehehe)

If release is not ground-level release and relevant data are available, these groups shall
be included in accident notification reports to give either the actual release height or the
effective release height, in metres, the main transport direction in atmosphere, in
degrees from north, and the main transport speed in atmosphere, in metres per second.
Groups (9dwdwdwfiwfiw) (0ggq0aa)

If release is to water and relevant data are available, these groups shall be included in
accident notification reports to give the main transport direction in water, in degrees
from north, and the main transport speed in water, in metres per second, and the
discharge of the main receiving water body, in cubic metres per second, as appropriate.

Section 2 — Radiological monitoring data from a surface observing station

Groups 222 Y YsGsGsgsgs YeYeGeGeQele

These groups shall always be included in radiological data monitoring result reports or
accident reports to give the day and time of start and day and time of end, in hours and
minutes UTC, of monitoring operations or release.

Group (5nnnIS)

The group 5nnnIS shall be included in either radiological data monitoring result reports
of air concentration of named isotope type including gross beta or to give the isotope
mass and element name.

Notes:
(1)  This group may be repeated as necessary, e.g. if more than one isotope is to be included.
(2) See Regulation 22.1.3.5.

The group 5nnnIS shall be omitted from the report in radiological data monitoring
results of gamma dose in air along the main transport path for defined location and
time.
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22.3.3

22.3.4

22.4
2241
22.4.2

2243

2244

22,5
2251

22.5.2
22.5.21
22.5.2.2

2253

22.6

22.6.1

Volume 1.1
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Group 6XXXsphaa

This group shall always be included in radiological data monitoring results reports or
accident reports to give the three most significant digits of the reported monitored
radiological quantity or estimated release quantity followed, without a space, by the
sign of the exponent (sn) and the decimal exponent (aa). The type of report and the unit
of the reported radiological quantity shall be indicated by as in the group Y.Y.G.Gras of
Section 0.

Note: See Note (1) to Regulation 22.3.2.1.
Group (7XXXspaa)

If relevant data are available, this group shall be included in reports of radiological data
monitoring results to give the dose of gamma radiation or the density of deposits (total
beta activity) on land surface.

Section 3 — Radiological monitoring data from an airborne observing station
Inclusion of groups of Section 3 shall be determined by national decision.

Section 3 shall always be preceded by Section 0.

Group (5nnnIS)

This group shall be included in radiological data monitoring results of air concentration
of named isotope type followed by the group 6XXXs,aa (radiological quantity of the
isotope).

Note: See Note (1) to Regulation 22.3.2.1.

Group 6XXXsphaa
Regulation 22.3.3 shall apply.

Section 4 — Meteorological monitoring data

If meteorological data are available, relevant groups of this section shall be included in
a radiological data report.

Note: See Regulation 22.1.3.5.

Group (6RRRtR)
When no precipitation occurred during the reference period, RRR shall be encoded 000.

When precipitation occurred during the reference period but the amount of precipitation
has not been measured, RRR shall be encoded ///.

Groups (80000 0d.d.dcdc)

If relevant data are available, these groups shall be included in addition to the group
Nddff or the groups Nddff 00fff, as the case may be, to give the variation in wind
direction.

Note: Variation and mean wind direction are measured over the 10-minute period immediately
preceding the observation.

Section 5 — Accident behaviour over time

Group TTGGgg

The time group GGgg, preceded without a space by one of the letter indicators TT = FM
(from) or AT (at), shall be used, as appropriate, to indicate the beginning (FM) of a
forecast change, or the time (AT) at which specific forecast conditions are expected.
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22.6.2 Group 122R;l,

This group shall be included to indicate the possibility that a plume will encounter
precipitation in the State in which the incident occurred and whether the plume will
encounter a change in wind direction and/or speed. R, shall be encoded in accordance
with Code table 3548, and I, in accordance with Code table 1743.
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FM 32-XI Ext. PILOT Upper-wind report from a fixed land station
FM 33-XI Ext. PILOT SHIP Upper-wind report from a sea station

FM 34-XI Ext. PILOT MOBIL Upper-wind report from a mobile land station

CODE FORM:

Part A
SECTION 1 MMM;M; D....D* YYGGas
iii*
or
99LsLala Qclolololo MMMULaULo*™* hohohohoim***
SECTION 2 44nP4P4
or ddfff ddfff e etc.
55nP4P¢
SECTION 3 77PmPmPm
or dmAmfmfmfm (4VbeVaVa)
66PmPmPm
or
7HmHmHmHm
or dmdmfmfmfm (4VbeVaVa)
6HmHmHmHm
or
77999
SECTION 5 51515
52525 Code groups to be developed regionally
59595
SECTION 6 61616
62626 Code groups to be developed nationally
69696
Part B
SECTION 1 MMM;M; D....D* YYGGas

Miii
or
99Lalala QcLoloLolo MMMU_aULo** hohohohoim™**

* Used in FM 32 only.
> Used in FM 33 and FM 34 only.
ox Used in FM 34 only.
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SECTION 4 9
or thu1uzus ddfff ddfff
8
9
or thu1u2u3 ddfff ddfff
8
or
21212 nonoPoPoPo dodofofofo
nin1P1P1P4 d1d+fifify
NaePoPoPn dodfofofn
SECTION 5 51515
52525 Code groups to be developed regionally
59595
SECTION 6 61616
62626 Code groups to be developed nationally
69696
Part C
SECTION 1 MMiM;M; D....D* YYGGas
iii*
or
99Lslala Qclolololo MMMULaULo*™*
SECTION 2 44nP4P4
or ddfff dafff ...
55nP4P4
SECTION 3 77PmPmPm
or dmdmfmfmfm (4vpVbVaVa)
66PmPmPm
or
7HmHmHmHm
or dmdmfmfmfm (4vpVbVaVa)
6HmHmHmHm
or
77999
SECTION 5 51515
52525 Code groups to be developed regionally
59595
SECTION 6 61616
62626 Code groups to be developed nationally
69696

* Used in FM 32 only.
** Used in FM 33 and FM 34 only.
o Used in FM 34 only.
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Part D
SECTION 1 MiMiM;M; D....D* YYGGay
ITiii*
or
99L,Lala QcloLololo MMMU aUo** hohohohoim***
SECTION 4 9
g?r ") faU1U2U3 ddfff ddfff ddfff
8
9
g?r " faU1U2U3 ddfff ddfff ddfff
8
or
21212 n1n1P1P1P1 d1d1f1f1f1
NaNPoPPy dodlefofofn
SECTION 5 51515
52525 Code groups to be developed regionally
59595

SECTION 6 61616

Code groups to be developed nationally

Notes:

(1

)

©)

PILOT is the name of the code for an upper-wind report from a fixed land station. PILOT SHIP is the name
of the code for an upper-wind report from a sea station. PILOT MOBIL is the name of the code for an
upper-wind report from a mobile land station.

A PILOT report is identified by MiM; = PP, a PILOT SHIP report is identified by MiM; = QQ, and a PILOT
MOBIL report is identified by MiM; = EE.

The code form consists of four parts as follows:

Identifier letters
Part (MM) Isobaric surfaces
A AA} Up to and including the 100-hPa surface
B BB
C CC
D DD } Above the100-hPa surface

Each part can be transmitted separately.

Used in FM 32 only.

Used in FM 33 and FM 34 only.
Used in FM 34 only.
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(4) The code form is divided into a number of sections as follows:

Section
number

1
2
3

Indicator figures or c

. g ontents
symbolic figure groups

— Identification and position data

44 or 55 Data for standard isobaric surfaces

6,7,660r77 Data for maximum wind level(s), with altitudes given in pressure units
or tens of geopotential metres, and data for vertical wind shear

REGULATIONS:

321
32.1.1
32.1.2

32.1.3

3214

32.2

32.21

32.2.2
32.2.21

32.2.2.2

A-56

8,9 (or1) Data for fixed regional levels and/or significant levels, with altitudes
or 21212 given either in geopotential units or in pressure units
51515
52525 Code groups to be developed regionally
59595
In parts A and C, identifier 55555 should not be used in Section 5.
61616
62626 Code groups to be developed nationally
69696
In parts A and C, identifier 66666 should not be used in Section 6
General

The code name PILOT, PILOT SHIP or PILOT MOBIL shall not be included.

Parts A and B shall contain data, in so far as available, only for levels up to and
including the 100-hPa level.

Parts C and D shall contain data, in so far as available, only for levels above the
100-hPa level.

For example, if data at or below 100 hPa are not included in either Part A or B, as
appropriate, they shall not be included in Part C or D. In this instance the non-included
data shall be transmitted separately in the form of a correction report.

Parts Aand C

Section 1 - Identification and position

The identification of a sea station or a mobile land station shall be indicated by the
group D . ... D. The observing station shall indicate its position by means of the group
Iiii for a fixed land station, or the groups 99L.L.la Qclolololo MMMUL.UL, for a sea
station or a mobile land station. In addition, a mobile land station shall include the
group hohghghoim to indicate the elevation of the station (including units of elevation) and
the accuracy of the elevation.

Section 2 — Standard isobaric surfaces

Section 2 shall contain data, in ascending order with respect to altitude, for the standard
isobaric surfaces of 850, 700, 500, 400, 300, 250, 200, 150 and 100 hPa in Part A and for
the standard isobaric surfaces of 70, 50, 30, 20 and 10 hPa in Part C.

When pressure measurements are not available, wind data shall be reported using
geopotential approximations to the standard isobaric surfaces.

Volume I.1



32.2.2.3

32.2.24

32.2.2.5

32.2.3

32.2.3.1

32.2.3.2

32.2.3.3

32.2.3.4
32.2.3.41

32.2.3.4.2

32.2.3.4.3

32.2.3.4.4

32.2.3.4.5

Volume 1.1

FM 32 PILOT, FM 33 PILOT SHIP, FM 34 PILOT MOBIL

All standard isobaric surfaces within the sounding shall be represented in Section 2 of
the report by either a data group or a group of solidi (////]).

Indicator figures 44 shall be used when the standard isobaric surfaces are located by
means of pressure equipment. Indicator figures 55 shall be used for the reporting of
winds at altitudes approximating the standard isobaric surfaces. If the pressure element
failed during the ascent, indicator figures 55 shall replace the indicator figures 44 for the
remaining standard isobaric surfaces to be reported.

In the report, no more than three wind groups shall follow a 44nP1P4 or 55nP1P1 group.
The latter groups shall therefore be repeated as often as necessary.

Section 3 - Maximum wind level(s) and vertical wind shear

For coding purposes, a maximum wind level:

(@) Shall be determined by consideration of the list of significant levels for wind
speed, as obtained by means of the relevant recommended or equivalent national
method (see Note under Regulation 32.3.1) and not by consideration of the original
wind-speed curve;

(b) Shall be located above the 500-hPa isobaric surface and shall correspond to a
speed of more than 30 metres per second.

Note: A maximum wind level is defined as a level at which the wind speed is greater than that
observed immediately above and below that level.

Whenever more than one maximum wind level exists, these levels shall be reported as
follows:

(@) The level of greatest maximum wind speed shall be transmitted first;

(b) The other levels shall be classified in descending order of speed and be
transmitted only if their speed exceeds those of the two adjacent minimals by at
least 10 metres per second;

(c) The levels of maximum wind with the same speed shall be encoded successively,
beginning with the lowest one;

(d) Furthermore, the highest level attained by the sounding shall be transmitted,
provided:

(i) It satisfies the criteria set forth in Regulation 32.2.3.1 above;
(i) It constitutes the level of the greatest speed of the whole sounding.

When more than one level of maximum wind is observed, data for each level shall be
reported by repeating Section 3.

Indicator figures

When a maximum wind occurred within the sounding and its level was determined by
means of pressure, the indicator figures 77 shall be used in the first group of Section 3,
i.e. 77TPmPmPm.

When a maximum wind occurred within the sounding and its altitude was expressed in
tens of standard geopotential metres, the indicator figure 7 shall be used in the first
group of Section 3, i.e. THnHmHmHm.

When the greatest wind speed observed throughout the sounding occurred at the top of
the sounding and the level of the greatest wind was determined by means of pressure,
the indicator figures 66 shall be used in the first group of Section 3, i.e. 66P1PmPm.

When the greatest wind speed observed throughout the sounding occurred at the top of
the sounding and the altitude of the greatest wind was expressed in tens of standard
geopotential metres, the indicator figure 6 shall be used in the first group of Section 3,
i.e. 6HmHmHmHm.

When a maximum wind is not observed or not reported, the group 77999 shall be
reported in lieu of the maximum wind section, i.e. Section 3.
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32.2.3.5

32.2.4

32.2.5

32.3

32.3.1
32.3.11

32.3.1.2
32.3.1.21
32.3.1.2.2

32.3.1.3
32.3.1.31
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Group (4vpVpVaVa)

The group 4vpvpvava shall be included only if data for vertical wind shear are computed
and are required to be reported.

Section 5 — Regional groups

Inclusion of groups of Section 5 shall be determined by regional decision.

Section 6 — National groups

Inclusion of groups of Section 6 shall be determined by national decision.

Parts B and D

Section 4 - Fixed regional levels and/or significant levels
Significant levels

The reported significant data alone shall make it possible to reconstruct the wind profile
with sufficient accuracy for practical use. Care shall be taken that:

(a) The direction and speed curves (in function of the log of pressure or altitude) can
be reproduced with their prominent characteristics;

(b) These curves can be reproduced with an accuracy of at least 10° for direction and
five metres per second for speed,;

(c) The number of significant levels is kept strictly to a necessary minimum.

Note: To satisfy these criteria, the following method of successive approximations is
recommended, but other methods of attaining equivalent results may suit some national practices
better and may be used:

(1)  The surface level and the highest level attained by the sounding constitute the first and the
last significant levels.

The deviation from the linearly interpolated values between these two levels is then
considered. If no direction deviates by more than 10° and no speed by more than five metres
per second, no other significant level need be reported. Whenever one parameter deviates by
more than the limit specified in paragraph (b) above, the level of greatest deviation becomes
a supplementary significant level for both parameters.

(2) The additional significant levels so introduced divide the sounding into two layers. In each
separate layer, the deviations from the linearly interpolated values between the base and the
top are then considered. The process used in paragraph (1) above is repeated and yields
other significant levels. These additional levels in turn modify the layer distribution, and the
method is applied again until any level is approximated to the above-mentioned specified
values.

For the purpose of computational work, it should be noted that the values derived from a
PILOT report present two different resolutions:

(a) Winds at significant levels are reported to the resolution of 5° in direction and one
metre per second in speed;

(b)  Any interpolated wind at a level between two significant levels is implicitly reported to
the resolution of + 10° in direction and * 5 metres per second in speed.

Fixed levels
The fixed levels reported in Section 4 shall be determined by regional decision.

In Section 4, the data groups for the fixed and significant levels within the sounding
shall appear in ascending order with respect to altitude.

Indicator figures

When the altitudes of regional fixed levels and/or significant levels are given in units of
300 metres, the indicator figure 9 shall be used in Section 4 up to and including the
height of 29 700 metres. Above that level, the indicator figure 1 shall be used to specify
that 30 000 metres be added to the heights indicated by t,ujiuzus.
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32.3.1.3.2

32.3.1.3.3

32.3.1.4

32.3.1.5
32.3.1.51

32.3.1.5.2

32.3.2

32.3.3
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When the altitudes of regional fixed levels and/or significant levels are given in units of
500 metres, the indicator figure 8 shall be used in Section 4.

To indicate that the first wind group refers to station level, us shall be coded / (solidus),
and appropriate values shall be reported for t,, uz and us.

Altitudes

The altitudes of fixed regional and significant levels shall be reported either in
geopotential units or in pressure units. Only one of the units shall be used in a coded
report.

Missing data

If altitude is given in geopotential units in Parts B and D, a layer for which data are
missing shall be indicated by reporting the boundary levels of the layer and a level in
between with a height value somewhere in between the boundary heights and a group
ddfff of solidi (////]) to indicate the layer of missing data, provided that the layer is at least
1500 geopotential metres thick. The boundary levels are the levels closest to the
bottom and the top of the layer for which the observed data are available. The boundary
levels are not required to meet “significant level” criteria. For example:

9226/ 27025 28030

9329/ i 29035

where 28030 and 29035 are the boundary level winds in 7 800 and 11 700 gpm altitude.
The fictitious altitude 9 600 gpm together with the group of solidi indicates the layer for
which data are missing.

If altitude is given in pressure units in Parts B and D, a layer for which data are missing
shall be indicated by reporting the boundary levels of the layer and a level of solidi (////)
to indicate the layer of missing data, provided that the layer is at least 50 hPa thick. The
boundary levels are the levels closest to the bottom and the top of the layer for which
the observed data are available. The boundary levels are not required to meet
“significant level” criteria. The boundary levels and the missing data level groups will be
identified by appropriate nn numbers. For example:

33P3P3P3 d3d3f3f3f3

44/l i

55PsPsPs dsdsfsfsfs

where the levels 33 and 55 are the boundary levels and 44 indicates the layer for which
data are missing.

Section 5 — Regional groups

Inclusion of groups of Section 5 shall be determined by regional decision.

Section 6 — National groups

Inclusion of groups of Section 6 shall be determined by national decision.
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FM 35-XI Ext. TEMP

FM 36-XI Ext. TEMP SHIP

FM 37-XI Ext. TEMP DROP

FM 38-XI Ext. TEMP MOBIL

CODE FORM:

Part A
SECTION 1 MMiM;M;
SECTION 2 99PPoPo
P4P+h1h1h4
PaPahohahn
SECTION 3 88PPP¢
or
88999
SECTION 4 77PmPmPm
or
66PmPmPm
or
77999
SECTION 7 31313
SECTION 9 51515
52525
59595
SECTION 10 61616
62626
69696

* Used in FM 35 only.

> Used in FM 36 and FM 38 only.

Upper-level pressure, temperature, humidity and wind report
from a fixed land station

Upper-level pressure, temperature, humidity and wind report
from a sea station

Upper-level pressure, temperature, humidity and wind report
from a sonde released by carrier balloons or aircraft

Upper-level pressure, temperature, humidity and wind report
from a mobile land station

D....D* YYGGIy

ITiii*

or

99 Lol 4 Qclolololo MMMU_Uo***  hohohohgim™****
ToToTa0DoDo dodofofofo

T1T1Ta1D1D+ dqd1f4ffq

TnT1TanDnDn dndnfnfnfn

TiT(TatDtDy didififift

dmdmfmfmfm (4vpbVbVaVa)

SrfalaSaSa 8GGgg (9snTwTwTw)

Code groups to be developed regionally

Code groups to be developed nationally

e Used in FM 36, FM 37 and FM 38 only.

****  Used in FM 38 only.
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Part B
SECTION 1

SECTION 5

SECTION 6

SECTION 7

SECTION 8

SECTION 9

SECTION 10

PartC

SECTION 1

SECTION 2

SECTION 3

SECTION 4

FM 35 TEMP, FM 36 TEMP SHIP, FM 37 TEMP DROP, FM 38 TEMP MOBIL

MMMM;

nonoPoPoPo
nin4P1P1P4

NnNnPnPrPn

21212

62626

MMMM;

P1Pshihihy

88PPP:
or
88999

77PmPmPm
or
66PmPmPm
or

77999

* Used in FM 35 only.

** Used in FM 36 and FM 38 only.

D....D*

iii*
or
99L,LaLa

ToToTa0DoDo
T1T1Ta1D1D+

TnTnTanDnDn

NonoPoPoPo
nin4P1P1P4

NnNnPnPnPn

StlalaSaSa

NhCLhCmCh

YYGGay

QcLoLoLoLo MMMULaULo***

dodofofofo
dqd1fiffy

dndnfafnfa

8GGgg (9snTwTwTw)

Code groups to be developed regionally

Code groups to be developed nationally

D....D*
Miii*

or
99Lalala

T1T1Ta1D1D+

TnTnTanDnDn

TiT(TaDiDy

dmdmfmfmfm

e Used in FM 36, FM 37 and FM 38 only.
****  Used in FM 38 only.
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YYGGIy

QcLoLoLoLo MMMULaULo***

dqd1fiffy

dndnfafnfa

didifififi

(4vpVbVaVa)

hohohohoim™***

hohohohoim™***
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Part C (continued)

SECTION 7 31313 SiTalaSaSa 8GGgg (9snTwTwTw)
SECTION 9 51515
52525 Code groups to be developed regionally
59595
SECTION 10 61616
62626 Code groups to be developed nationally
69696
Part D
SECTION 1 MMM,V D....D* YYGG/
Miii*
or
99LsLala Qclolololo MMMULaULo**
SECTION 5 nin1P1P1P4 T1T1Ta1D1D+
nnnnPnPnPn TnTnTanDnDn
SECTION 6 21212 n1n1P1P1P1 d1d1f1f1f1
NaNPoP APy AnCfofafr
SECTION 7 31313 SiTalaSaSa 8GGgg (9snTwTwTw)
SECTION 9 51515
52525 Code groups to be developed regionally
59595

SECTION 10 61616
62626

Code groups to be developed nationally

* Used in FM 35 only.

** Used in FM 36 and FM 38 only.

***  Used in FM 36, FM 37 and FM 38 only.
****  Used in FM 38 only.

Volume 1.1
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Notes:

(1) TEMP is the name of the code for an upper-level pressure, temperature, humidity and wind report from a fixed
land station. TEMP SHIP is the name of the code for an upper-level pressure, temperature, humidity and wind
report from a sea station. TEMP DROP is the name of the code for an upper-level pressure, temperature,
humidity and wind report from a sonde released by a carrier balloon or aircraft equipped with dropsondes. TEMP
MOBIL is the name of the code for an upper-level pressure, temperature, humidity and wind report from a
mobile land station.

(2) A TEMP report is identified by MiM; = TT, a TEMP SHIP report is identified by MiM; = UU, a TEMP DROP report is
identified by MiM; = XX, and a TEMP MOBIL report is identified by MiM; = 1I.

(3) The code form consists of four parts as follows:

Part ldent(i;i/lej,clljtters Isobaric surfaces
A AA Up to and including the 100-hPa surface
B BB
C CC
D DD } Above the 100-hPa surface

Each part can be transmitted separately.

(4) The code form is divided into a number of sections as follows:

Section Indicator figures or

number symbolic figure groups Contents

1 — Identification and position data

2 — Data for standard isobaric surfaces

3 88 Data for tropopause level(s)

4 66 or 77 Data for maximum wind level(s) and data for vertical wind shear

5 — Data for significant levels, with respect to temperature and/or relative

humidity

6 21212 Data for significant levels, with respect to wind

7 31313 Data on sea-surface temperature and sounding system

8 41414 Cloud data

9 51515
52525
..... Code groups to be developed regionally
59595

10 61616
62626 Code groups to be developed nationally
69696

In parts A and C, identifier 66666 should not be used in Section 10.
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REGULATIONS:

35.1 General

35.1.1 The code names TEMP, TEMP SHIP, TEMP DROP or TEMP MOBIL shall not be included
in the report.

35.1.2 Parts A and B shall contain data, in so far as available, only for levels up to and
including the 100-hPa level.

35.1.3 Parts C and D shall contain data, in so far as available, only for levels above the 100-hPa
level.

35.1.4 The instructions regarding Parts A and B of the report with respect to the inclusion of

data up to and including 100 hPa and regarding Parts C and D with respect to the
inclusion of data above 100 hPa shall not be contravened. For example, if data at or
below 100 hPa are not included in either Part A or B, as appropriate, they shall not be
included in Part C or D. In this instance, the non-included data shall be transmitted
separately in the form of a correction report.

35.1.5 When during an ascent the pressure data can no longer be obtained but wind data can
be obtained, the wind data so obtained shall not be reported in TEMP, TEMP SHIP and
TEMP MOBIL reports.

Note: These wind data so obtained may be reported in PILOT, PILOT SHIP or PILOT MOBIL.

35.1.6 Only wind data obtained from the radiosonde ascent by either visual or electronic
means shall be included in the TEMP, TEMP SHIP and TEMP MOBIL reports. Wind data
obtained by means other than a radiosonde-type ascent shall not be included in TEMP,
TEMP SHIP and TEMP MOBIL reports.

351.7 Only wind data obtained from the radiosonde descent by electronic means shall be
included in the TEMP DROP reports. Wind data obtained by means other than a
radiosonde-type descent shall not be included in TEMP DROP reports.

35.2 Parts A and C

35.2.1 Section 1 - Identification and position

The identification of a sea station or a mobile land station shall be indicated by the
group D . ... D. The observing station shall indicate its position by means of the group
Miii for a fixed land station, or the groups 99L.L.La QcLolololo MMMUL.UL, for a sea
station, aircraft or a carrier balloon, or a mobile land station. In addition, a mobile land
station shall include the group hghghohoim to indicate the elevation of the station
(including units of elevation) and the accuracy of the elevation.

35.2.2 Section 2 — Standard isobaric surfaces

35.2.21 In section 2, the data groups for the surface level and the standard isobaric surfaces of
1 000, 925, 850, 700, 500, 400, 300, 250, 200, 150 and 100 hPa in Part A, and of 70, 50, 30,
20 and 10 hPa in Part C shall appear in ascending order with respect to altitude.

35.2.2.2 When the geopotential of a standard isobaric surface is lower than the altitude of the
reporting station, the air temperature-humidity group for that surface shall be included.
Solidi (///l) shall be reported for these groups. The wind groups for these levels shall be
included as specified by the value reported for symbol Ig.

35.2.23 When wind data are available for all levels, the wind group shall be included for each
level as indicated in the symbolic code form. If wind data are not available for all levels,
the procedures given below shall be followed:

(@) When wind data are missing for one or more standard isobaric surfaces but are
available for other standard isobaric surfaces below and above the level of
missing wind data, the wind group(s), i.e. dndnffnfn, shall be coded by means of
solidi (//1ll);

Volume I.1 A—-65



35.2.2.4

35.2.3
35.2.3.1

35.2.3.2

35.2.4
35.2.4.1

35.2.4.2

35.2.4.3

35.2.4.4

35.2.5

35.2.6

35.2.7

A—-66

FM 35 TEMP, FM 36 TEMP SHIP, FM 37 TEMP DROP, FM 38 TEMP MOBIL

(b) When wind data are missing for a standard isobaric surface and are also missing
for all succeeding standard isobaric surfaces up to the termination of the ascent,
the wind group shall be omitted for all these levels and the symbol 14 reported
accordingly.

Whenever it is desired to extrapolate a sounding for the computation of the geopotential
at a standard isobaric surface, the following rules shall apply:

(a) Extrapolation is permissible if, and only if, the pressure difference between the
minimum pressure of the sounding and the isobaric surface for which the
extrapolated value is being computed does not exceed one quarter of the pressure
at which the extrapolated value is desired, provided the extrapolation does not
extend through a pressure interval exceeding 25 hPa;

(b) For the purpose of geopotential calculation, and for this purpose only, the
sounding will be extrapolated, using two points only of the sounding curve on a
T-log p diagram, namely that at the minimum pressure reached by the sounding
and that at the pressure given by the sum of this minimum pressure and the
pressure difference, mentioned in (a) above.

Section 3 — Tropopause level(s)

When more than one tropopause is observed, each shall be reported by repeating
section 3.

Note: For a definition of tropopause, the International Meteorological Vocabulary (see WMO-
No. 182).

When no tropopause data are observed, the group 88999 shall be reported for section 3.

Section 4 — Maximum wind level(s) and vertical wind shear

When more than one maximum wind level is observed, each shall be reported by
repeating section 4.

Note: Criteria for determining maximum wind levels are given in Regulations 32.2.3.1 and 32.2.3.2.

When no maximum wind level is observed, the group 77999 shall be reported for
section 4.

Indicator figures 77 shall be used when the level(s) for which maximum wind data are
reported does (do) not coincide with the top of the wind sounding. Indicator figures 66
shall be used in the opposite case, i.e. whenever the top of the wind sounding
corresponds to the highest wind speed observed throughout the ascent.

Note: For the purpose of the above regulation, the “top of the wind sounding” is to be understood
as the highest level for which wind data are available.

Group (4vpVpVaVa)

Group 4vpvpVvava shall be included only if data for vertical wind shear are computed and
required.

Section 7 — Sounding system indication, radiosonde, system status, launch time, sea-
surface temperature groups

Section 7 is a mandatory section and shall always be reported. The groups s,rarasasa and
8GGgg are mandatory for all TEMP reports: TEMP, TEMP SHIP, TEMP DROP and TEMP
MOBIL. In TEMP SHIP reports, the group 9s,TwTwTw shall also be included.

Section 9 — Regional groups

Inclusion of groups of Section 9 shall be determined by regional decision.

Section 10 — National groups

Inclusion of groups of Section 10 shall be determined by national decision.
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Parts B and D

Section 5 — Significant levels with respect to temperature and/or relative humidity

If, in the determination of significant levels with respect to specified criteria for changes
in air temperature and/or relative humidity, the criteria for either variable are satisfied at
a particular point in altitude, data for both variables (as available) shall be reported for
that level.

Dew-point data shall be derived using the function (or a near equivalent) for the
relationship between saturation vapour pressure over water and air temperature
(specified in the Technical Regulations (WMO-No. 49)). Dew-point data shall not be
reported when the air temperature is outside the range stated by WMO for the
application of the function; a lesser range may be used as a national practice.

The highest level for which a dew point is reported shall be one of the levels selected in
accordance with Regulations 35.3.1.2 and 35.3.1.3.

The reported significant levels alone shall make it possible to reconstruct the air
temperature and humidity profiles within the limits of the criteria specified.

The following shall be included as “mandatory significant levels”:

(a) Surface level and the highest level of the sounding, or aircraft reference level and
termination level for descent soundings;

(b) Alevel between 110 and 100 hPa;

(c) Bases and tops of inversions and isothermal layers which are at least 20 hPa
thick, provided that the base of the layer occurs below the 300-hPa level or the
first tropopause, whichever is the higher;

(d) Bases and tops of inversion layers which are characterized by a change in
temperature of at least 2.5°C or a change in relative humidity of at least 20 per
cent, provided that the base of the layer occurs below the 300-hPa level or the first
tropopause, whichever is the higher.

Note: The inversion layers of (c) and (d) may be comprised of several thinner inversion layers
separated by thin layers of temperature lapse. To allow for this situation, the tops of the inversion
layers of (c) and (d) shall each be at a level such that no further inversion layers, whether thick or
thin, shall occur for at least 20 hPa above the level.

The following shall be included as “additional levels”. They shall be selected in the
order given, thereby giving priority to representing the temperature profile. As far as
possible, these additional levels shall be the actual levels at which prominent changes
in the lapserate of air temperature occur:

(@) Levels which are necessary to ensure that the temperature obtained by linear
interpolation (on a T-log P or essentially similar diagram) between adjacent
significant levels shall not depart from the observed temperature by more than 1°C
below the first significant level reported above the 300-hPa level or the first
tropopause, whichever level is the lower, or by more than 2°C thereafter;

(b) Levels which are necessary to ensure that the relative humidity obtained by linear
interpolation between adjacent significant levels shall not depart by more than
15 per cent from the observed values. (The criterion of 15 per cent refers to an
amount of relative humidity and NOT to the percentage of the observed value, e.g.
if an observed value is 50 per cent, the interpolated value shall lie between 35 per
cent and 65 per cent.);

(c) Levels which are necessary to limit the interpolation error on diagrams other than
T-log P. These levels shall be such that the pressure at one significant level
divided by the pressure of the preceding significant level shall exceed 0.6 for
levels up to the first tropopause and shall be determined by use of the method for
selecting additional levels but with application of tighter criteria.

When a significant level (with respect to air temperature and/or relative humidity) and a
standard isobaric surface coincide, data for that level shall be reported in Parts A and B
(or C and D, as appropriate).
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In Part B, the successive significant levels shall be numbered 00 (station level), the first
level 11, the second level 22, ... etc.... 99, 11, 22, . . . etc. In Part D, the first level above
100 hPa shall be numbered 11, the second 22, . . . etc. ... 99, 11, 22, . . . etc. The code
figure 00 for ngng in Part B shall never be used to indicate any level other than station
level.

In Parts B and D, a layer for which data are missing shall be indicated by reporting the
boundary levels of the layer and a level of solidi (////) to indicate the layer of missing
data, provided that the layer is at least 20 hPa thick. The boundary levels are the levels
closest to the bottom and the top of the layer for which the observed data are available.
The boundary levels are not required to meet “significant level” criteria. The boundary
levels and the missing data level groups will be identified by appropriate nn numbers.
For example:

33P3P3P3 T3T3Ta3D3D3

44/l i

55P5P5P5 T5T5Ta5D5D5
where the levels 33 and 55 are the boundary levels and 44 indicates the layer for which
data are missing.

Section 6 — Significant levels with respect to wind

Significant levels shall be chosen so that the data from them alone shall make it
possible to reconstruct the wind profile with sufficient accuracy for practical use.

Note: Criteria for determining significant levels with respect to changes in wind speed and
direction are given in Regulation 32.3.1.

In Parts B and D, a layer for which data are missing shall be indicated by reporting the
boundary levels of the layer and a level of solidi (////) to indicate the layer of missing
data, provided that the layer is at least 50 hPa thick. The boundary levels are the levels
closest to the bottom and the top of the layer for which the observed data are available.
The boundary levels are not required to meet “significant level” criteria. The boundary
levels and the missing data level groups will be identified by appropriate nn numbers.
For example:

33P3P3P3 d3d3f3f3f3

44/l i

55P5P5P5 d5d5f5f5f5
where the levels 33 and 55 are the boundary levels and 44 indicates the layer for which
data are missing.

Section 7 — Sounding system indication, radiosonde, system status, launch time, sea-
surface temperature groups

Section 7 is a mandatory section and shall always be reported. The groups s,raras.sa and
8GGgg are mandatory for all TEMP reports: TEMP, TEMP SHIP, TEMP DROP and TEMP
MOBIL. In TEMP SHIP reports, the group 9s,TwTwTw shall also be included.

Section 8 — Cloud data

In TEMP, TEMP SHIP and TEMP MOBIL reports, this section shall be used to report
cloud data. Ny, h, C., Cu and Cy shall be coded in accordance with the regulations in FM
12 SYNOP (12.2.1.2, 12.2.7.2 and 12.2.7.3).

This section shall not be included in TEMP DROP reports.

Section 9 — Regional groups

Inclusion of groups of Section 9 shall be determined by regional decision.

Section 10 — National groups

Inclusion of groups of Section 10 shall be determined by national decision.
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FM 39-VI ROCOB Upper-level temperature, wind and air density report from a
land rocketsonde station

FM 40-VI ROCOB SHIP Upper-level temperature, wind and air density report from a
rocketsonde station on a ship

CODE FORM:

iii*
SECTION 1 MMMM; YYGGg MMJJJ or }
99L.lols  Qilololole  MMMULULo™
ajetTerctmy rmeéwewCwMmy
SECTION 2 HHZ:TT ddfff (9dop1pip1)
HHZ:TT ddfff (9dop1p1p1)
SECTION 3 (11Z:T4T4 P.P1hihihs didafifif;
11Z:T,Tn P.Prhahnhn Andnfofiofi
227:T+T4 P1P1hihihs d1dafifify
227:T T P.Prhahnhn Andnfofiofi
332:T1 T4 P1P1hihihs d1dafifify
33Z:T,Tn P.Prhahnhn Andnfofiofi
447:T4T; P1P1hihihs d1dafifify
4471, T, P.Prhahnhn Andnfofiofi
552:T+ T4 P1P1hihihs d1dafifify
552:T,Tn P.Prhahnhn Andnfofiofi
662Z:TT+ P.P1hihihs ddafifify
66Z:TTn P.Prhahnhn dndrfufifi)

Notes:

(1) ROCOB is the name of the code for an upper-level (for altitudes greater than 20 km) temperature, wind and
air density report of a rocketsonde observation from a land station. ROCOB SHIP is the name of the code of a
rocket-sonde report from a ship.

(2) A ROCOB report is identified by = RRXX. A ROCOB SHIP report is identified by MiMiM;M; = SSXX.

(3) The code form is divided into three sections as follows:

Section number Contents
1 Identification data
2 Data for specified geometric altitudes
3 Data for isobaric surfaces (optional)

* Used in FM 39 only.
** Used in FM 40 only.
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FM 39 ROCOB, FM 40 ROCOB SHIP

REGULATIONS:

39.1

39.2
39.2.1

39.2.2
39.2.3

39.3
39.3.1

39.3.1.1

39.3.1.2

39.3.2
39.3.2.1

39.3.2.2

39.3.2.3

A-70

General
The code name ROCOB or ROCOB SHIP shall not be included in the report.

Section 1 — Identification

The land rocketsonde station shall indicate its position by means of the group IIiii. The
ship rocketsonde station shall indicate its position by means of the groups 99L.L.L,
Qclolololo MMMULaU L.

Section 1 shall not be transmitted as a separate report.

The group MMJJJ shall be used to indicate, together with the group YYGGg, the year
(JJJ), month (MM), day (YY) and time (GGg) of the firing of the rocket.

Section 2 — Specified geometric altitudes

Mandatory levels

Data shall be reported for each 5 km vertical interval, beginning at 20 km, up to the top
of the ascent, and for the lowest level of the ascent for which data are available,
provided its altitude is higher than 20 km.

If data are not available for one or more of the mandatory altitudes specified in
Regulation 39.3.1.1, the code groups for those levels shall be inserted in the report in
their altitude sequence order with solidi (/, // or //l) reported for the missing elements.

Significant levels

All data shall be reported for those non-mandatory levels at which significant changes
in wind speed or direction or temperature occur. The mandatory and significant levels
shall be intermixed in the report in ascending order with respect to altitude.

The reported significant data shall make it possible to reconstruct the wind and
temperature curves between consecutive mandatory levels with sufficient accuracy for
practical use.

The criteria for significant changes shall be as follows:

(@) A departure of the wind speed of 5 or more metres per second from a linear
interpolation between any two consecutive levels selected to be reported;

(b) A departure of the wind direction from a linear interpolation between any two
consecutive levels selected to be reported, thus:

60° or more - when the average wind speed for the layer is 8 to 15 metres per
second;
30° or more - when the average wind speed for the layer is 16 to 30 metres per

second;

20° or more when the average wind speed for the layer is 31 metres per

second or more;

(c) A temperature change of 3°C from a linear interpolation between any two
consecutive levels selected to be reported.

Note: To satisfy these criteria, the following method of approximation is recommended:

(1)  The bottom level and the top level of the 5 km stratum between two consecutive mandatory
levels constitute the base lines for determining the significant levels in that stratum. If the
wind and temperature criteria are not exceeded, no significant level need be reported.
Whenever one of the parameters deviates by more than the limit specified in Regulation
39.3.2.3, the level of greatest deviation becomes a significant level, and data for all three
parameters are reported for that level.
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(2) The additional significant levels so introduced divide the stratum into several layers. In each
separate layer, the deviations from the linearly interpolated values between the base and the
top are then considered. The process used in paragraph (1) above is repeated and yields
other significant levels. These additional levels in turn modify the layer distribution, and the
method is applied again until any level is approximated to the specified criteria values.

Group ddfff

The thickness of the layer through which wind direction and speed are determined shall
be 2 km for both mandatory and significant levels, i.e. from 1 km below to 1 km above
the altitude reported.

Group (9dpp1p1p1)

Group 9dyp1p1p1 shall be included only when data are available. If temperature data are
missing for a stratum of more than 3 km in depth, the 9d,p1p1p1 group shall be omitted
for the remainder of the ascent.

Section 3 — Isobaric surfaces

Section 3 shall be included only when data are available for any of the isobaric surfaces
of 70, 50, 30, 20, 10, 7, 5, 3, 2, 1, 7.107", 5.107", 4.107", 3.107", 2.107", 1.107", 7.1072, 5.107%,
3.1072,2.1072,1.10% 7.1072,5.107, 3.107,2.103,1.107, 7.107*, 5.10™, 3.10™, 2.107, 1.107*,
7.107°,5.107% 3.107°,2.10° and 1.107° hPa.

In Section 3, indicator figures 11, 22, 33, 44, 55 and 66 specify the following values for
PP and hhh:

Indicator figures 11 shall be used when P1P4, P2P2, . . . P,P, are reported in whole
hectopascals and hihih4, hohzhy, . . . hyhsh, in hundreds of standard geopotential
metres;

Indicator figures 22 shall be used when PP, P2P3, . . . P,P, are reported in tenths
of a hectopascal and hihih4, hzhzhz, . . . hshsh, in hundreds of standard
geopotential metres;

Indicator figures 33 shall be used when P{P4, P2P2, . . . P,P, are reported in
hundredths of a hectopascal and hih1h4, hzhzhy, . . . hyhyh, in hundreds of standard
geopotential metres;

Indicator figures 44 shall be used when P{P4, P2P2, . . . P,P, are reported in
thousandths of a hectopascal and hihih4, hzhzhz, . . . hyhyh, in hundreds of
standard geopotential metres;

Indicator figures 55 shall be used when P1P4, P2P2, . . . P,P, are reported in ten-
thousandths of a hectopascal and hihih4, hzhzhz, . . . hyhyh, in hundreds of
standard geopotential metres;

Indicator figures 66 shall be used when PP, P2P2, . . . P,P, are reported in
hundred-thousandths of a hectopascal and hih1h4, hzohzhy, . . . hahoh, in thousands

of standard geopotential metres.
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FM 41-IV CODAR Upper-air report from an aircraft (other than weather

reconnaissance aircraft)

CODE FORM:

MiMMM;
YYGGg

(40Lalala
(41LaLala
(49LaLals
(6HHHH)

Notes:

99Lalala QcLoLoLolo PaPaPaB;Sh TTTansNm
QcLoloLloLo) ddfff
QcLoLoLolo ddfff)
QcLoloLolo ddfff)

(1) CODAR is the name of the code for an upper-air report from aircraft (other than weather reconnaissance
aircraft) in figure code.

(2) A CODAR reportis identified by MiMiMjM; = LLXX.

REGULATIONS:

411
4111
41.1.2

41.2
41.21
41.2.2

41.23

Volume 1.1

General
The code name CODAR shall not be included in the report.

The identifier group M;MiM;M; shall be included as the first line of the text of a
meteorological bulletin of CODAR reports. Individual reports in the bulletin shall not
contain the group MiM;M;M;.

Wind data
If both spot and mean winds are available, spot winds shall always be reported first.

If one spot wind only is reported, it shall refer to the position given at the beginning of
the report. If more than one spot wind is reported, the positions of the points where the
second and the following spot winds were measured shall be included immediately
before the relevant ddfff group(s).

In the case of mean wind, the position of the midpoint of the sector over which it was
calculated shall always be included immediately before the relevant ddfff group.
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FM 42—-XI Ext. AMDAR Aircraft report (aircraft meteorological data relay)

CODE FORM:

SECTION 1

SECTION 2

SECTION 3

Notes:

AMDAR YYGG

ipipip In...1Ia LalalalaA LoLoLoLoloB YYGGgg Skhihjhy
SSTyTaTy

SSTATATA or ddd/fff TBBa $515,S3
uUuu

333 Fhohshg VGffyfy

(1) AMDAR is the name of the code for an automatic meteorological report from an aircraft.

(2) Observations are made at specified levels, time intervals or when the highest wind is encountered, and
shall be included in individual reports.

(3) Data transmitted from the aircraft are encoded in binary code and are ftranslated into the quasi-AIREP
format for the convenience of human users.

REGULATIONS:

421
4211

42.1.2
42.1.21

42.1.2.2

421.2.3

421.2.4

42.1.3

42.1.3.1

Volume 1.1

General

In a bulletin of AMDAR reports, the contents of Section 1 (the code name AMDAR and
the group YYGG) shall be included only as the first line of the bulletin.

Reporting data groups

Subject to Regulation 42.1.2.2, an AMDAR report shall include Section 2 containing at
least the phase of flight indicator, the aircraft identifier, its geographical location and the
day and time of observation, as well as the observed temperature and wind.

An AMDAR report from an ASDAR system shall include all data groups contained in
Section 2 and shall not include Section 3.

An AMDAR report from an ACARS system shall include Section 3.

Use of solidi

Data shall be encoded as solidi when not available, when the data collection platform
cannot acquire correct data, or in the event of parity errors.

Frequency of observations

The frequency of observations shall vary according to the phase of the flight (ascent,
level flight or descent).

Observations during ascent

During ascent, observations shall be made as the aircraft passes through certain
pressure levels, as follows. The first level shall be the nearest multiple of 10 hPa less
than pressure at take-off. The next nine observations shall be at intervals of 10 hPa. The
eleventh level shall be the first multiple of 50 hPa less than the tenth level. Observations
shall continue at 50-hPa intervals until ascent is completed.

Note: For example, if the pressure at take-off was 1 012 hPa, the first level to be reported would be
1010 hPa.
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Observations during level flight
Routine observations

Routine observations during level flight shall be made at set intervals of time. The first
observation shall be made at the first integral minute after the level flight phase has
been continuously occupied for at least 15 seconds. Subsequent observations shall be
made at seven-minute intervals. If level flight is interrupted by unsteady flight, the
timing sequence shall begin again upon resumption of level flight.

Highest wind encountered

Highest wind encountered shall be reported when the aircraft is in level flight at a
pressure level less than 600 hPa, according to the following scheme. Smoothed wind
speed shall be sampled at one-second intervals, and a wind speed maximum shall be
reported if and only if the wind speed:

(a) Is greater than 60 knots;

(b) Exceeds the observed wind speed at the previous routine observation by 10 knots
or more; and

(c) Exceeds the observed wind speed at the subsequent routine observation by
10 knots or more.

Observations during descent

During descent, observations shall be made as the aircraft passes through certain
pressure levels, as follows. The first level shall be the nearest multiple of 50 hPa greater
than the pressure at the last observation before descent. Subsequent observations shall
be at intervals of 50 hPa, until a pressure level of 700 hPa is reached. From that level,
observations shall continue at 50-hPa intervals, but supplemented by observations at
intervals of 10 hPa.

Section 2

Phase of flight indicator ipipip

An indicator shall be included in each report, to show both phase of flight (unsteady,
level, ascent or descent) and, in the case of level flight, the type of observation (routine
or maximum wind).

Whenever a predetermined roll threshold has been exceeded, the phase of flight shall
be considered to be unsteady.

A routine observation in level flight shall be indicated by encoding the phase of flight
indicator as LVR.

Highest wind encountered in level flight shall be indicated by encoding the phase of
flight indicator as LVW.

An observation during ascent shall be indicated by encoding the phase of flight
indicator as ASC.

An observation during descent shall be indicated by encoding the phase of flight
indicator as DES.

An observation during an unsteady phase of flight shall be indicated by encoding the
phase of flight indicator as UNS.

Meteorological data

Temperature

Each observation shall include the air temperature at the given pressure altitude. The
precision of the temperature shall be indicated by s;. If observed, either dew-point
temperature or relative humidity at the given pressure altitude shall be included.
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Wind

Each observation shall include a value for the observed wind. Direction, relative to true
north, shall be reported in whole degrees. Wind speed shall be reported in whole knots.

Turbulence

Each observation from an ASDAR system shall include a report of turbulence, encoded
by the indicator letters TB followed by a single digit value for the turbulence.

Section 3

Group thhdhd

This group shall be used in an AMDAR report from an ACARS system to report the
pressure altitude.

Note: Reports up to and including 700 hPa are considered to be above the aerodrome with height
derived from the QNH value and the elevation of the aerodrome concerned. Heights above 700 hPa
are included in accordance with the ICAO standard atmosphere.

Group VGfgfyfg

This group shall be used in an AMDAR report from an ACARS system to report the
maximum derived equivalent vertical gust.

Notes:

(1) The qualitative severity of turbulence can be related approximately to values of derived
equivalent gust velocity as follows:

Ude <2ms™ 2-45ms™ 45-9ms™ >9ms™
Severity Nil Light Heavy Severe

(2) The derived equivalent vertical gust, Uy, is defined by aircraft design codes such as the US
Federal Aviation Regulations — Part 25.341, or the Engineering Sciences Data Unit (London,
United Kingdom) — Data Item 69023.
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FM 44-V ICEAN Ice analysis

CODE FORM:

SECTION 1

(Preamble 1)

(Preamble 2)

SECTION 2

SECTION 3

SECTION 4

Notes:

ICEAN

20002 33399 0YYG:Gc (2YsYsGsGs)

or

75557 33399 0YYG:Gc (2YsYsGsGs) 000G,Gp
(44111 6LiLiLL; Qclalalala LoLoLoLolo
Qclalalala Lobololole oo Ll
CF,CpS1Cy (2FsCsS2C2) (3FoCeS3Cs) (4F 4C4S4Ca)
(5FuCu55C5) (6T1T2R5Rh) (7WtDWtEms) (88|Dl'il'i)
(9nGnGanB))

(4422K Qclalalala LoLoLoloLo Qclalalala
LoLolololo v L. )

(4433K Qclalalala LoLoLoloLo Qclalalala
LoLolololo v L. )

19191

(1) ICEAN is the name of the code describing actual or predicted ice conditions.

(2) An ICEAN analysis or prognosis is identified by the word ICEAN.

(3) The code form is divided into four sections:

Section
number

1

2
3
4

Symbolic figure group Contents
20002 Identification of time groups
or 75557
44111 Description of ice conditions
4422 Areas with defined navigability
4433 Recommended track

Sections 2, 3 and/or 4 are not transmitted separately.

REGULATIONS:

441
4411

4.41.2

4413

Volume 1.1

General

The code name ICEAN shall always appear as a prefix to an individual coded analysis or
prognosis.

When the position groups delineate an enclosed area, they shall appear in the coded
analysis or prognosis in clockwise sequence. The first position group(s) shall be
repeated as the last position group(s) to complete closure of the area.

Each analysis or prognosis shall end with the group 19191.
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44.3.2
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44 .4
44.41

44.4.2

44.5
44.5.1
44.5.2

44.5.3
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Section 1

The first preamble shall be used to begin an ice analysis. The second preamble shall be
used to begin an ice prognosis.

The appropriate preamble shall be included each time the analysis or prognosis is
prepared from a different chart.

When, in addition to conventional data, satellite information is used to prepare the
analysis or prognosis, the date and time of the satellite information shall be indicated by
means of the group 2YsYsGsGs.

Positions shall be given in degrees and minutes or by using the group L,LiL.L.k which
gives the position to the nearest half-degree. If the group L.L.L.Lo.k is used, the
indicator group 33399 in the preamble shall be replaced by the group 33300 for
positions in the northern hemisphere and by the group 33311 for positions in the
southern hemisphere.

Section 2

Section 2 shall be omitted from the coded analysis or prognosis which is intended to
contain only information on the navigability of areas or on recommended shipping
tracks.

Section 2 shall be repeated as often as necessary to describe the ice conditions in the
entire area covered by the analysis or prognosis.

The groups 2FsCsS,C, ... .. etc. ..... 9ngngngng shall be included, as required, to
describe further the ice conditions indicated by the preceding groups 6LiLiLjL; etc.
..... CFpCpS1C1.

Information on icebergs shall be included when available. The group 9ngngngng shall be
used to provide information on the icebergs additional to that given by the group
6LiLiL;L;.

Section 3

When information on the navigability of an area is not available, or does not need to be
included, Section 3 shall be omitted.

Section 3 shall be repeated as often as necessary to describe the navigation conditions
in the entire area covered by the analysis or prognosis.

Section 4
When information on shipping tracks is not included, Section 4 shall be omitted.

If the obstruction to navigation varies along a recommended track, Section 4 shall be
repeated as often as necessary to delineate the various legs along the recommended
track.

If a recommended track is divided into legs, the position of the last point of the
preceding leg shall be repeated as the first position point of the new leg.
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CODE FORM:

PREAMBLES

SECTION 0

Subsection 0-1

SECTION 1

Subsection 1-1

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6

Volume 1.1

Analysis in full form

10001 333x1x4 0YYG:G,

or

10001 333x1x4 0YYG:G,

or

65556 333x1x4 0YYG:G,

or

65556 333x1x4 0YYG:G,

99900

(9NNSS) 8PiP:PP or 8hihchaha
9PP.PP or 9hihchzha
or

(000gpg

PP 7PPPP or 7hihchaha

99911

(9NNSS) 66F:FiF: yyyyy
69FFiF. Yyyyy
or

(000gp9p
67FFiF. yyyyy

99922

4equuu yyy oo ...

99933

33MnMsMt yyyyy o

99944

989wWei

or

988ww yyyy oo ..

or

987wswsg

99955

(9NNSS)  (B5T(TiT;) (555PP) (5555T))

99966

2CsS1S2Z4 yyyy o ...

(9CHpHpHp 8NH;HH: yyyy

or

(7CHpHuHp 6NHHH: yyyy

8X2X2X28 00X3X3X3

000G,Gp

OOOGpGp 8X2X2X28 00X3X3X3
VWYY (mdsdsfsfs)  (00C400)
yyyy ..o

VWYY e (mdsdsfsfs)  (00C400))
..... (mdsdsfsfs) ~ (00C400)

yyyyy - ...

VWYY (mdsdsfsfs)  (00C400))
(00C+00)

(00C+00)

(mdsdsfsfs) (00C+00)

VWYY (mdsdsfsfs)  (00C400)
(mdsdsfsfs) (00C+00)
.......... )
.......... )
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SECTION 7 99977
(000g,gs)  yyyyy  8ddff  7ddff  5ddff  4ddff  3ddff  2ddff  1ddff  (00C400)

SECTION 8 99988
QijHjH;H; yyyyy ddiffifi  yyyyy ddfffi ... ... oo Ll (00C+00)
and/or
9ijPsPsPs yyyyy ddiffifi  yyyyy ddfffi ... ... oo Ll (00C+00)
and/or
4equuu yyyyy YYYYY e e
SECTION 9 99999
4equuu (42uuu) yyy oo, (00C400)
(00000 42uuu YYYYY . )

SECTION 10 88800

77euu (9dwdwPwPw) yyyyy (9dwdwPwPw) YYYYY e . (00C400)
79ezuu 9dwdwPuP 9dwdwPuP 00C100
Subsection 10-1  (000gsgp 1 or (9dwdwPuPy)  yyyyy  (9dwdwPuPu)  yyyyy ... (00C+00)
7682UU ..............................
SECTION 11 88822
44vwv YYYYY YYYYY ...
or

444vvv YYYYY YYYYY o ...

SECTION 12 TI744 ... Vocabulary groups . . . ... ... i 44777

Notes:
(1) IAC is the name of the code comprising a set of the International Analysis Codes.
(2) The code form consists of a set of alternative preambles and a number of sections as follows:

(@) Alternative preambles

Line To be used for

First line Surface analysis

Second line Analysis other than surface

Third line Surface prognosis

Fourth line Prognosis other than surface

(b) Sections

Section Symbolic figure group Contents

number
0 99900 Pressure or topography systems
1 99911 Frontal systems
2 99922 Isopleth values
3 99933 Air-mass particulars
4 99944 Weather
5 99955 Tropical systems
6 99966 Cloud systems
7 99977 Upper winds
8 99988 Jet-stream characteristics
9 99999 Tropopause characteristics
10 88800 Sea temperature and waves
11 88822 Vertical wind shear
12 77744 Vocabulary groups

A section cannot be transmitted without the appropriate preamble.
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Sections 0, 1 and 10 each contain a subsection which can be used when greater detail is required about past or
future positions and characteristics of any pressure, front or wave system or sea-temperature configuration.
Whereas the section itself refers to the time indicated in the preamble of the message, the past or future times of
the subsection are indicated by means of the group 000g,g,. A subsection can be repeated, with insertion of the
appropriate group 000g,gp, when information on both past and future conditions is to be included.

The Sections 0 to 11 and the subsections each describe delineations, by means of the position groups yyyyy, of
given values of a parameter or given states of an element. The section thus consists of a regular succession of
sets of groups, each set starting with a group giving the new value of the parameter or element. The position groups
of each set may be followed by additional information in the optional groups mdsdsfsfs and 00C4100 on the
movement of systems or fronts and about the confidence of the preceding information, as specified in the code
form.

Section 6 provides for the inclusion of reported conditions by means of groups with indicator figures 9 and 8, and
forecast conditions by groups with indicator figures 7 and 6.

Section 7 provides for the coding of upper winds in vertical profile for selected standard isobaric surfaces, at each
position yyyyy and either at the time given in the preamble of the message or at a later time indicated by the group
000g,gp.

Section 8 provides for the coding of actual or forecast winds for a number of positions along the jet-stream core
or along the line of maximum wind speed on the standard constant-pressure charts immediately above or below
the jet core. This section will be restricted normally to winds exceeding 60 knots or 30 m s or 100 km h™'
(depending on the value selected for ij).

Section 9 provides for the coding of tropopause temperature data in relation to isopleths of the level of the
tropopause. The 4ejuuu group gives the value of the isobar or the isohypse described by all the yyyyy groups
which follow up to the next 4equuu group in the message. Along a given isobar or isohypse, each of the
42uuu groups gives the temperature at the points indicated by the following yyyyy groups. When the temperature
changes along the tropopause isopleth, an indicator group 00000 is included, followed by a 42uuu group and
the yyyyy groups. In the 42uuu group, uuu gives the temperature in whole degrees Celsius.

Section 10 provides for indicating, as an optional feature, direction and period of waves for each point of a sea-
surface isotherm. Each group 9dwdwPwPy refers to the position yyyyy which follows.

Section 11 provides for the coding of vertical wind shear in knots per 1 000 metres, by using the group 44vvv, and
for the coding of vertical wind shear in knots per 300 metres by using the group 444vv.

Section 12 provides for the addition of information in plain language, for instance to emphasize the existence of a
line squall.

REGULATIONS:

451 General
The code name IAC shall not be included in the coded analysis or prognosis.

45.2 Preamble

45.2.1 The appropriate preamble shall be included each time the analysis or prognosis is made
up from a different chart, whether it be for sea level or any other level, and for each
different type.

45.2.2 Each analysis or prognosis defined in Regulation 45.2.1 shall end with the group 19191.

45.2.3 Additional groups shall be inserted in the preambles under the following conditions, as

described in Code table 4892:
(@) When xax2x2 = 555, the group 85558 shall be followed by two 00x3x3x3 groups;

(b) When x2x2x2 = 666, the group 86668 shall be followed by either the 81118 or the
82228 group, as appropriate.
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45.3.2.1
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45.3.2.3
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45.3.2.5

45.3.3
45.3.3.1

45.3.3.2

45.3.4

45.3.5
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Sections

Each section shall be identified by its symbolic figure group. If the same type of data is
given in two separate portions of the message, each portion constitutes a section and
shall be preceded by the appropriate symbolic figure group.

Note: The symbolic figure groups are primarily designated for use at analysis centres where
different sections or portions of sections may be prepared at varying times and may be
communicated in a varying order.

Position groups
The position groups yyyyy shall be given in the form specified by the symbol x1xi.

When the method of indicating positions is changed part-way through an analysis, the
change shall be indicated by the insertion of the appropriate indicator group 333x1x1,
except as stipulated in Regulation 45.3.2.3.

When positions in equatorial regions are given in the form L,L.L.Lok and the key group
33322 (for 333x1x1) is used, southern latitudes from 0°S to 30°S shall be indicated by
subtraction from 100 (13°S = 87, 29°S =71, etc.).

When positions are given in the form QL.L.L.L, and a more precise location of the
positions is required, the group 000L.L, shall be added after the appropriate QL.L.LoLo
group, with L, and L, giving the required tenths of a degree latitude and longitude,
respectively.

When positions are given in the form iiiD1s1 and the distance to be indicated by si is
110 kilometres or more, the group 00s;00 shall precede the iiiD1s1 group which it
modifies, with s, indicating the hundreds of kilometres to be added to the value of s1.

Subsections of Sections 0, 1 and 10

To indicate positions and characteristics of a system or set of parameters at times prior
to the time given in the preamble, the groups 9P:P.PP or 9hthchsh, in Subsection 0-1, or
the group 69FFiF. in Subsection 1-1, or the group 79ezuu in Subsection 10-1 shall be
used. In these cases the number of hours reported for gpg, shall be subtracted from the
time given in the preamble (i.e. GcG. or G:G. + G,G, as appropriate), to obtain the prior
time.

Note: A subsection may be repeated, as required, to give information on various prior positions of
the system or parameters.

To indicate positions and characteristics of a system or set of parameters at times after
the time given in the preamble, the groups 7P{P.PP or 7hthchsha in Subsection 0-1, or
the group 67FFiF. in Subsection 1-1, or the group 76ezuu in Subsection 10-1 shall be
used. In these cases the number of hours reported for g,g, shall be added to the time
given in the preamble (i.e. GcG: or G.G.: + GGy, as appropriate), to obtain the future
time.

Note: A subsection may be repeated, as required, to give information on various future positions of
the system or parameters.
Section 3 - Air mass

The 33Mn,MsM; group shall be followed by a second 33M,MsM; group when necessary to
indicate that two air masses are involved and they have become mixed, that one air
mass is above the other, or that the air mass is in a state of transition and acquiring new
characteristics.

Section 6 — Clouds

Groups with indicator figures 9 and 8 shall be used to indicate reported conditions,
those with indicator figures 7 and 6 to indicate forecast conditions.
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Section 7 — Upper winds

Wind data for the standard isobaric surfaces of 850, 700, 500, 400, 300, 200 and 100 hPa,
or a selection of these surfaces, shall be given in the ddff groups with indicator figures
8,7,5,4, 3,2 and 1, respectively. The number of hours given for g,g, shall be added to
the time given for G:G. to specify the time of forecast winds.

Wind speeds of 100 knots or more shall be encoded as follows:

(@) Wind speeds of 100 knots or more, but not exceeding 199 knots, shall be reported
as follows:

(i) 50 shall be added to dd;
(ii) The number of knots in excess of 100 shall be indicated for ff;

(b) Wind speeds of 200 knots or more, but not exceeding 299 knots, shall be reported
as follows:

(i) The code group 00200 shall be inserted after the group to which it refers;
(ii) The number of knots in excess of 200 shall be indicated for ff;

(c) Wind speeds of 300 knots or more, but not exceeding 399 knots, shall be reported
as follows:

(i) The code group 00300 shall be inserted after the group to which it refers;

(ii) The number of knots in excess of 300 shall be indicated for ff.

Additional groups and supplementary information

If additional supplementary sections of the analysis code are used for national
purposes, the above code form shall be used in so far as it is applicable and the
supplementary sections shall be placed at the end of the coded analysis and prognosis
or sent separately from each other.

Correction

When it is necessary to send a correction to the analysis or prognosis, the correction
shall commence with the groups 11133 0YYG.G.. The corrections shall follow, preceded
by the key group indicators pertinent to the sections, and the coded analysis or
prognosis shall end with the 19191 group.
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CODE FORM:

PREAMBLES

SECTION 0

Subsection 0-1

SECTION 1

Subsection 1-1

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6

Subsection 6-1

SECTION 7

Volume 1.1

Analysis in abbreviated form

10001 33388 0YYGGc
or
65556 33388 0YYG:Gc 000G,Gp
99900
8PP.PP QLalalole ... .. mdsdsfsfs
9PtPCPP QLaLaLoLo .....
(000gsgp or
7PtPCPP QLaLaLoLo .....
99911
66FtFti QLaLaLoLo QLaLaLoLo .....
69FFiF. QLalalole ... ..
(000g,gp or
67FFiF QLalalole ... ..
99922
44PPP QLalalolo QLalalole ... ..
(Reserved)
99944
987wsws QLalalolo QLalalole ... ..
99955
(55T(TTe) (555PP) QLaLaLolLo QLaLaLolLo
88800
77euu (9dwdwPwPw)  Qlalalolo  (9dwdwPwPy) Qlalalolo
7982UU (9deWPWPw) QLaLaLoLo (9dwdewa)
(000gpgy  { or
7682UU (9deWPWPw) QLaLaLoLo (9dwdewa)
..... (00C100))
77744 . Vocabulary groups . .. ......
19191

mdsdsfsfs
mdsdsfsfs
)
mdsdsfsfs
..... mdsdsfsfs
.......... (00C+00)

Qlalalolo ... .. }
Qlalalolo ... ..
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Notes:

(1

)

@)

(4)

®)

(6)

)

(8)

REG

46.1

46.2
46.2.1

A-88

IAC FLEET is the name of the abbreviated code of the International Analysis Code used for marine
purposes.

The code form consists of a set of alternative preambles and a number of sections as follows:

(a) Alternative preambles

Line To be used for
First line Surface analysis
Second line Surface prognosis
(b)  sections
Section L
number Symbolic figure group Contents
0 99900 Pressure systems
1 99911 Frontal systems
2 99922 Isobar values
3 — (Reserved)
4 99944 Weather
5 99955 Tropical systems
6 88800 Sea temperature and waves
7 77744 Vocabulary groups

Each analysis or prognosis section may be repeated as many times as necessary. Any section may be
omitted from the code form.

The basic code forms for Sections 0, 1 and 6 give details on pressure systems, fronts, waves and sea-
surface temperatures at the time specified in the preamble. Each of these sections contains a subsection
which can be used when greater detail is required on past and future positions and characteristics of those
systems or parameters. These subsections are identified by the group 000g,gp; hence, they can be
repeated within the section as often as necessary in order to provide information on either past or future
conditions, or both.

Sections 0 to 6 and the subsections each describe delineations, by means of the position groups QLaLalolo
(or variants thereof), of given values of a parameter or given states of an element. The section thus
consists of a regular succession of sets of groups, each beginning with an indicator group giving the new
value of the parameter or element. In some cases the position groups of each set are followed by the
movement group mdsdsfsfs and the optional group 00C400 which contains the confidence factor for the
preceding information.

The use of Section 5 (tropical section) does not preclude the use in the same general area of other
sections, where applicable.

Section 6 provides for indicating, as an optional feature, direction and period of waves for each point of a
sea-surface isotherm. Each group 9dwdwPwPw refers to the position QLaLsLoL, which follows.

Section 7 provides for the inclusion of amplifying phrases from a vocabulary code within the message.
Section 7 also provides for including plain-language remarks at the end of the analysis or of the prognosis
when this is considered necessary to emphasize the existence of a line squall.

ULATIONS:
General
The code name IAC FLEET shall not be included in the coded analysis or prognosis.
Preamble
The appropriate preamble shall be included each time the analysis or prognosis is made

up from a different chart for each different type.
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46.3
46.3.1

46.3.2

46.3.3

46.4
46.4.1

46.4.2

46.4.3

46.4.4

46.4.5

46.4.6
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Each analysis or prognosis as defined in Regulation 46.2.1 shall end with the indicator
group 19191.

Note: See Regulation 46.4.3 regarding the use of replacement groups for group 33388 in the
preambles.

Sections

Each section shall be identified by its symbolic figure group. If the same type of data is
given in two separate portions of the message, each portion constitutes a section and it
shall be preceded by the appropriate symbolic figure group.

Note: When different sections, or portions of sections, are prepared at varying times, it may be
necessary for an analysis centre to issue more than one coded analysis or prognosis in order to
include all of the data required for its area of responsibility.

When included, the sections shall be given in the following order of sequence: Sections
0,1,2,4,5,6and 7.

In coding Sections 0, 1, 2, 4 and 5, the sequence order of the data, in so far as
practicable, shall be as follows:

Section 0 — Pressure systems: to be given in order of occurrence from west to east.

Section 1 — Frontal information: to be given in a general run, in so far as possible,
from west to east.

Section 2 - Isobar delineation: points on an isobar encircling a LOW shall be given
first and progressively in cyclonic direction. Points on an isobar
encircling a HIGH shall be given last and progressively in an anticyclonic
direction.

Section 4 - Areas of weather: to be given in order of occurrence from west to east.

Section 5 — Tropical systems: to be given in the same order as pressure systems or
frontal information, according to which one the tropical system more
closely resembles.

Position groups

When the group 33388 is used in the preamble, point position groups shall be given in
the form QL.L.LoL, for all sections included.

When point positions are given in the QL;L.LoL, and a more precise location of the
positions is required, the group 000L.L, shall be added after the appropriate QL.L.LoLo
group, with L, and L, giving the required tenths of a degree of latitude and longitude,
respectively.

When point positions are given to the nearest half-degree of latitude and longitude, the
group 33300, 33311 or 33322, as appropriate, shall be used instead of the group 33388 in
the preamble. In these cases, the group L.LiL.L.k shall be substituted for the group
QL.L.LoL, in the code form of all the sections included.

When positions in equatorial areas are given in the form L,L.L.Lok (i.e. group 33322 is
used), southern latitudes from 0°S to 30°S shall be indicated by subtraction from 100
(13°S = 87, 29°S =71, etc.).

The position group for each pressure system (Section 0) shall be repeated, when
required. Position points on fronts (Section 1), isobars (Section 2), boundaries of areas
of significant weather (Section 4) and tropical systems resembling fronts (Section 5)
shall be given only once.

If a pressure (Section 0) or tropical (Section 5) system is elongated and open, two or
more position points shall be given to locate the axis of the system. The first position
point and the pressure (when given in Section 5) shall refer to the vortex of the system.

Note: The position points delineating the axis of the system may be repeated, if required.
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Movement groups

The movement group shall be given for each pressure (Section 0), frontal (Section 1) or
tropical (Section 5) system included in the message. When the system is stationary, the
mdsdsfsfs group shall be coded 10000.

When the pressure (Section 0) or tropical (Section 5) system is elongated and open, the
mdsdsfsfs group shall refer to the axis of the system.

When fronts (Section 1) or tropical systems resembling fronts (Section 5) are given, the
mdsdsfsfs group shall refer to the central portion of the type indicated. When two or more
mdsdsfsfs groups are required to indicate the movement, the front or system shall be
subdivided into segments by repeating the group 66FFiF. or 55TTiT., as appropriate.

The mdsdsfsfs group shall always indicate the movement of the system or front from the
last given position.

Subsections of Sections 0, 1 and 6

To indicate positions and characteristics of a system or set of parameters at times prior
to the time given in the preamble, the group 9P:P.PP in Subsection 0-1, or the group
69FF;F. in Subsection 1-1, or the group 79e;uu in Subsection 6-1 shall be used. In
these cases the number of hours coded for g,g, shall be subtracted from the time given
in the preamble (i.e. G:G. or G.G. + G,G, as appropriate), to obtain the prior time.

Note: A subsection may be repeated, as required, to give information on various prior positions of
the system or parameters.

To indicate positions and characteristics of a system or set of parameters at times after
the time given in the preamble, the group 7P:P.PP in Subsection 0-1, or the group
67FiFiFc in Subsection 1-1, or the group 76ezuu in Subsection 6-1 shall be used. In
these cases the number of hours coded for gpg, shall be added to the time given in the
preamble (i.e. GcG. or G:G. + G,G), as appropriate), to obtain the future time.

Note: A subsection may be repeated, as required, to give information on various future positions of
the system or parameters.

Section 6

When included in Section 6 and Subsection 6-1, the group 9dwdwPwPw shall give the
direction and period of the waves at the position specified by the QL.LiLo.L, group
which follows.

Additional groups and supplementary information

Amplifying phrases from a vocabulary code shall be preceded and terminated by the
appropriate indicator groups 77744 and 44777, respectively.

Note: These amplifying phrases may be inserted within the message as required.

If additional supplementary sections of the IAC FLEET are used for national purposes,
the above code form shall be used in so far as it is applicable and the supplementary
sections shall be placed at the end of the coded analysis or prognosis or sent
separately.

Correction

When it is necessary to send a correction to the analysis or the prognosis, the
correction shall commence with the groups 11133 0YYG.G.. The corrections which
follow shall be preceded by the appropriate indicators (8. .. ., 66.. ., 44.. ., etc.) and end
with the 19191 group.
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CODE FORM:

SECTION O GRID

SECTION 1 111

SECTION 2
(222

SECTION 3 333

SECTION 4 (444

SECTION 5 555

Notes:

F1F2NNN

181813282
7YYGGe

1nininjnj {

9didididi

1nananpis
(5Qclalala
(9991ol0)
k1k1ngng
(9991olo)
k1k1ngng

1CsCsCsCs

F1F2NNN

Processed data in the form of grid-point values

1nnn¢ny (2ntnTataz)

(2p1p1p2p2) (3H1H1H1H1) (4H2H2H2H2) (5b1b1b2b2) 6JJMM
(8ugttt) (9uptptots) (0Ommgrgr)

2Qclalala  3Lolololo 4QcLalala  5Lolololo }
6QcLoLolo (7iiii syiiii) (88Lalala QcLolLololo)
0d;d;d;d;)

2n1n2q192 (3usnrr rrerr) (4usprr rrerr)

6LoLololo)

ialalajajaja (sl I (s)lI L ..... ... (sl I
ialalajajaja (sx I I (sl I ..... ... (sl I
2CsCsCsCs  3CsCsCsCs 4CsCsCsCss 5CsCsCsCs  6CsCsCsCs)
1nnn¢ny (2ntnTataz) {$$S

GRID is the name of the code for the transmission of processed data (analyses and forecasts of meteorological and

other geophysical parameters) in the form of numerical values given for a set of regularly spaced points on a chart. The
code is suitable for computer use and also for decoding by manual handling.

Section
number

0
1

Volume 1.1

A GRID coded analysis or forecast is identified by the word GRID.

The code form is divided into six sections:

Symbolic figure group Contents

— Identification of the coded analysis or forecast

111 Identification of the processed data included in the coded analysis or
forecast

222 Geometry of grids not published in Weather Reporting (WMO-No. 9),
Volume B (optional)

333 Data format specification and data content

444 Check sums (optional)

555 Redundant identification of the coded analysis or forecast and

indicator figures 666 or 777 (see Regulation 47.1.4)
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Definitions

Data field: The horizontal distribution of one (or several) parameter(s) and/or of the occurrence of weather
phenomena described by means of grid-point values for a given geographical area.

Data group: Group that contains only meteorological or other geophysical information relative to one grid
point or several consecutive grid points of a data line.

Data line: Set of consecutive grid points on a grid line for which data are reported. A grid line may contain
several data lines.

Data location groups relative to a data line: Groups which indicate the serial number of the data line, the
number of associated data groups and the coordinates of the grid point from which the scanning of the data
line starts.

Grid line: Line connecting all grid points having the same latitude in a geographical grid or the same
ordinate value in a cartesian grid (when normal scanning mode is used).

Mesh width values:
(a) Constant amount of grid-point spacing along the grid lines (on the map);
(b) Constant amount of grid-line spacing in the grid itself (on the map).

didididi and d;didjd; represent the actual distances corresponding on the Earth’s surface to the mesh-width
values when taken at a latitude of true scale. In Cartesian grids, both values are generally identical, which
results in using only one mesh-width value. In geographical grids, however, these values may differ from
one another. (Example: 10° spacing of longitude along parallels and 5° spacing of latitude along
meridians.)

Normal scanning mode: Occurs when the sequence of grid points in the message is organized as follows:

(@) The data line(s) which correspond(s) to the smallest “” coordinate (or to the smallest latitude
difference with the reference point) within the data field (or part of it) is (are) considered first;
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(b) The grid points of this (these) data line(s) are examined in the order of increasing “i” coordinate (or of
increasing longitude difference with the reference point; in the special case of a geographical grid
covering a circumpolar area, the longitude difference with the reference point is taken to be increasing
when moving from the meridian of the reference point to the east);

(c) The grid points of the remaining data line(s) within the data field (or part of it) are examined as in (b)
above, taking into account that data lines are dealt with one after the other in increasing order of their
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i” coordinates (or of their latitude differences with the reference point).

Reference point in a geographical grid: Point which serves as the origin for grid-point coordinates. It is
chosen in such a way as to prevent these coordinates from being negative.

Section 0 is used for the identification of the coded analysis or forecast. In addition to the identifier word
GRID, it contains an indication of the data-processing centre (F{F2) originating the product, of the number
of parts into which the complete analysis or prognosis has been split up for transmission purposes (nin;), as
well as of the serial number of that part which is included in the coded analysis or forecast (nn), and an
indication (ntnt) whether the type of parameter of the following analysis or prognosis is given by the
international Code table 0291 or by a national code table. The section provides, furthermore, a reference to
the grid system used (NNN). The grid identifier NNN will normally refer to Weather Reporting (WMO-No. 9),
Volume B, in which full details of the grid system used will be given. It is, however, possible to provide a
complete description of the grid system within the GRID message itself. Section 2 of the code form serves
this purpose but it is stressed that the use of Section 2 should be reserved for the rare cases when a new
grid is being introduced (e.g. for special purposes) before its complete description is published in the
appropriate WMO pubilication.

Section 1 contains information relating to the processed data transmitted in the coded analysis or forecast.
This consists of:

- Meteorological or other geophysical parameters (a1aja1, azazaz);
- The level(s) or layer to which the parameters refer (p1p1, p2p2, HiH1H1H1, HoH2H2H2, b1b1, baob));
- Time identifiers relating to the product (JJ, MM, YY, G:G¢);
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- The validity of prognoses (u, ttt) and the period of data averaging or data change, as the case may
be (Ub, totsts);

- The procedure or model used to generate the data field (mm);
- A very general description of the grid used (g:gr).

Section 2 is devoted entirely to the detailed description of the grid system used, whenever that description
cannot be found in the appropriate WMO publication. In the GRID code, two different types of grid may be
used: either geographical or cartesian. In both cases a reference point is identified and grid points are set
up which are defined with respect to the reference point and to known mesh-width values. The values of
the parameter(s) given in Section 3 refer to the grid points so determined. Section 2 provides for the
indication of the size of the grid system (nini, nn;), the mesh widths of the grid (didididi, dididd;), the
boundaries of the grid system (groups with indicator figures 2, 3, 4 and 5), the coordinates of the reference
point which serves for the determination of the position of the other grid points in the case of a
geographical grid (groups with indicator figures 2 and 3), the origin of the cartesian coordinate system
(groups 88Lalala, Qclolololo Or groups iiii syjjjj with group 6QclLoLoLo), and the direction of the axes of the
cartesian coordinate system (group 6QcLoLoLo).

Section 3 includes the actual data content of the coded analysis or forecast, symbolized by the data groups
(s)II . . . I. There is normally a spacing between these data groups for the convenience of manual
decoding; but the spacing between these groups may be omitted if the data are exchanged only between
computer centres. The characteristics of the form of the data groups, their number and the way they are
arranged in the coded analysis or forecast are indicated by the first two groups of this section. It should be
noted that, while the length of the data groups may vary in different coded analyses or forecasts, it remains
the same within any given coded analysis or forecast.

The code provides for the possibility of reporting data for grid points spaced at larger intervals than the
mesh widths dididid; and djdjd;d;. An increase in the mesh width dididid; is indicated by the factor lolo, while in
the other direction the spacing may be increased by simply not including data for some grid lines.

Furthermore, values of a parameter may not exist, may be missing or may not need to be reported at each
point of a grid. For instance, the data field of sea temperatures in a grid which also covers islands in an
ocean shows an empty spot (hole) at the place of an island. To avoid the inclusion of meaningless data
groups for a number of grid points in such cases, the concept of "data line" was introduced. The data lines
are numbered (by the symbol kik¢) and the data groups (sx)II . . . I are arranged per data line. The number
of data lines per grid line and the number of data groups per data line are generally fixed if data for all grid
points are reported. They may vary greatly if only parts of a data field are coded.

point of reference. The initial point of reference in a cartesian grid is fixed. The initial point of reference in a
geographical grid, as contained in Section 2 or in the appropriate WMO publication, may change in another
part of the data field. For geographical grids therefore this change can be indicated by means of the groups
with indicator figures 5 and 6 in Section 3.

A method to reduce as much as possible the length of data groups consists in the elimination of the sign
indicator of the parameters concerned. Negative signs can be eliminated by selecting another reference
value as the new zero (s, rrrrrrr), for example, when temperatures in the data field fluctuate between —20°
and +20°C, the addition of 30°C to these temperatures would make them all positive. Another possibility to
reduce the length of the data groups is to include the sign of the parameter(s), if necessary, in the values of
the parameter(s) by a proper rule. The sign indicator may also be excluded if all values of the parameter(s)
are negative. The symbolic letter is in the group with indicator 1 in Section 3 provides for these possibilities.

The reporting of parameter values is generally based on the use of conventional units as indicated in the
aiajai/azazaz code table. A departure from these units can be realized, however, by using the scale factor
(u) as follows: modified unit = conventional unit multiplied by the scale factor. For example, a scale factor of
0.1 can be applied to the unit for geopotential height of an isobaric topography, changing it into the
standard geopotential metre.

Section 4 is relevant only to computer operations. It provides numerical checks of the different sections and
of the whole coded analysis or prognosis, with the object of detecting errors.

Section 5 gives a redundant identification of the coded analysis or forecast.
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REGULATIONS:

471
4711

47.1.2

471.3

471.4

47.2

47.21

47.2.2

47.2.3

47.2.4

47.2.5

47.2.6

47.2.7
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General

The groups GRID F{F2NNN 1nnnn; (2ntnrajaz) shall be included as the first line of the
text of the coded meteorological analysis or forecast.

Note: When, in the optional group 2n;nrasaz, ntnra;a; is 0000, the group shall be omitted.

If the complete analysis or prognosis described by the grid has to be transmitted in a
number of parts separately, the text of each coded analysis or forecast shall contain
Sections 0, 1, 3, 4 and 5 (see Regulations 47.2 and 47.5.1 below). The truncation shall be
made in Section 3 after a suitable data line.

by the groups with indicator figures 5 and 6 when a change of reference point is needed and by the
group 999Iyl, as necessary.

If several complete analyses or forecasts are transmitted one after another in the same
bulletin, each of them shall contain Sections 0, 1, 3 and 5. Sections 2 and 4 shall also be
included, as required.

Each coded analysis or forecast shall end with the group 666 if further parts are to
follow and with the group 777 if all parts have been transmitted.

Section 1 — Identification of the processed data included in the coded analysis
or forecast

The groups with indicator figures 1, 6 and 7 shall always be included in the coded
analysis or forecast; the groups with indicator figures 2, 3, 4, 5, 8, 9 and 0 are optional in
the sense that none of them is necessarily included in the coded analysis or forecast.
One of the groups 2p1pip2p2, 3H1H1H1H4, 5bib1bsb; or the pair of groups (3HiHiH{H4
4H;H;H2H3) shall, however, always be included in the coded analysis or forecast to
indicate the level(s) or the layer to which the parameter(s) given in the data content
refer(s). When parameters ajajai/azazaz = 080 to 090 are reported, the indication of the
level(s) or layer is not mandatory.

If the parameter(s) given in the data content refer(s) to a pressure level or to a layer
between two pressure levels, the group 2pip1p2p2 shall be used to identify this (these)
pressure level(s). If the parameter(s) refer(s) to a height level, the group 3H1H{H{H4 shall
be used to identify this height level. If the parameter(s) refer(s) to a layer between two
height levels, the groups 3H1H{H1H1 and 4H;H;H;H: shall be used to identify these height
levels. If the parameter(s) refer(s) to special level(s), the group 5bib1bsb, shall be used
to identify this/these special level(s).

If only one constant pressure surface is indicated by the group 2p1p1p2p2, p2p2 shall be
coded 99 and p1p1 shall specify the pressure surface concerned.

The group 4H;H;H>H:> shall be included only when data are transmitted for a layer
between two levels of given altitude.

If only one special level is indicated by the group 5bibibzb;, bsb; shall be coded 00 and
b1b1 shall specify the special level concerned.

The group 8uttt shall be included only in the case of a forecast, the group 9uptststs, shall
be included in the case of an analysis of a mean data field or of a data-field change and
in the case of a forecast of a mean data field or of a data-field change.

Note: Quantity accumulation (for instance, accumulation of precipitation) over a certain period of
time is interpreted as a data-field change where the initial value is equal to zero.

If both mm and ggr correspond to code figure 99, the group Ommg,g, shall not be
included in the coded analysis or forecast.
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Section 2 — Geometry of grids not published in Weather Reporting (WMO-No. 9),
Volume B

Section 2 shall be included only if the grid geometry used is not defined in Weather
Reporting (WMO-No. 9), Volume B.

Code figure 99 shall be used for grgr in Section 1 to indicate that Section 2 is not
included.

If the complete analysis or forecast is transmitted in separate parts and Section 2 is
used in the first part, this section shall not be repeated in the other parts.

To define a geographical grid the groups with indicator figures 1, 2, 3, 4, 5, 9 and 0 shall
be used.

To define a cartesian grid on Mercator projection with true scale at 22°30°, the groups
with indicator figures 1, 2, 3, 4, 5, 9 and 0 shall be used.

To define a cartesian grid, on polar stereographic projection with true scale at 60°, or on
Lambert conformal projection with true scale at 30° and 60°, or at 10° and 40°, the
groups with indicator figures 1, 6, 9 and 0, and the groups 7iiii s,jjjj shall be used if the
origin is specified by means of the cartesian coordinates of the Pole; whenever the
origin is specified by means of its geographical coordinates, the groups with indicator
figures 1, 6, 9 and 0, and the groups 88L.L.La QcLoLoLoLo shall be used.

In the case of a geographical grid when the area covered does not include the Pole, and
in the case of a cartesian grid on Mercator projection, the groups 2Qc.L.L.L. and
3LoLoLoL, shall define the northern and western borders of the grid, and the groups
4QcLalsls and 5LoLoLoLo the southern and eastern borders of the grid. The point defined
by the groups 2QcLiLiLa and 3LoLoLoLo shall be the origin of the coordinate system in
the case of a cartesian grid on Mercator projection; the same point shall be the
reference point in the case of a geographical grid.

In the case of a geographical grid covering a circumpolar area around the North Pole,
the group 2QcLalala shall be coded as 21900 or 27900 and the group 3LoLoLoLo shall be
used to define the reference point together with the group 4QcL.L.L.; the group
4QcL.L.La shall define also the southern border of the grid, and the group 5LoLoLoLo
shall be coded as 59999. In the case of a geographical grid covering a circumpolar area
around the South Pole, the group 2QcL.L.lL. shall define the northern border of the grid;
the group 3L.LoLoL, shall be used, together with the group 2QcL.L.L., to define the
reference point; the group 4QcL.L.L. shall be coded as 43900 or 45900; and the group
5LoLoLoLo shall be coded as 59999.

In the case of a cartesian grid on polar stereographic or Lambert conformal projection,
the group 6QcL.LoL, shall define the quadrant and longitude in degrees of the meridian
which is parallel to the j-axis of the grid, the j-axis being positive in the direction from
North Pole to South Pole along this meridian. The actual longitude value should be
coded for LoLoL, to indicate that the cartesian coordinate system is left-handed.” The
actual longitude value increased by 500 shall be coded for LoLoL, to indicate that the
cartesian coordinate system is right-handed.*

In the case of a cartesian grid on polar stereographic or Lambert conformal projection,
the groups 7iiii and syjjjj shall define respectively the “i” and the “j” coordinate of the
Pole in grid units and tenths. The origin of the coordinate system i, j shall be placed at a
corner of the rectangle, with sides parallel to the grid lines to be scanned, which
encompasses all possible points in the grid.

The group 9dididid; shall define the grid spacing in a cartesian grid along the i-axis at the
latitude of true scale in km, and in a geographical grid along the latitude circles, in
tenths of a degree. The group 0d;d;jdjd; shall similarly define the grid spacing, in a
cartesian grid along the j-axis, and in a geographical grid along the meridians.

When moving in the positive direction of the j-axis, positive “i” coordinates are situated to the left in a left-handed
coordinate system. They are found to the right in a right-handed system.
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Section 3 — Data format specification and data content

If the complete analysis or forecast described by the grid has to be transmitted in
several parts by means of several coded meteorological analyses or forecasts of
optimum length each, the groups 1nananyis and 2n1n2q1g2 and, if required, the groups
with indicator figures 3 and 4 shall be included in each part.

(@) Groups 3usqrr rrrrr shall be used to indicate the scaled unit and reference value
of the parameter indicated by ajaia; and shall be included only if the scaled
unit and/or reference value used are different from those specified in Code
table ajajai/azazaz (0291).

(b) Groups 4usqrr rrrrr shall be used to indicate the scaled unit and reference value
of the parameter indicated by a,a;a; and shall be included only if the scaled
unit and/or reference value used are different from those specified in Code
table ajajai/azazaz (0291).

When ajaiai/azazaz represent weather phenomena (code figures 080-090 of Code
table 0291), the code figure for ni/n2 shall be 1, and the data content for each grid point
and for each phenomenon reported shall contain one digit chosen out of (0, 1) or (0, 1
and 2) as specified in Code table 0291, to indicate the occurrence and/or the intensity of
the phenomenon.

Whenever a change of mesh width dididid; is required, a group 999Iolo shall be inserted

required. In a printout of the coded analysis or forecast, the group 999lyl, shall be
printed on a separate line.

The values reported in the data groups II . . . I for each grid point may refer to one or
two parameters and to one or two levels or to one layer. The various possible
combinations and the manner in which the parameter(s) is (are) coded and the level(s)
or layer defined are listed in the table on the opposite page.

Section 4 — Check sums
Check sum groups shall be included only by centres using computers for coding.

Group 1CsCsCsCs shall indicate the check sum of all digits appearing in Section 1,
including the indicator figures 111.

Group 2CsCsCsCs shall indicate the check sum of all digits of Section 2, including the
indicator figures 222.

Group 3CsCsCsCs shall indicate the check sum of all digits of groups 333 1nananpis
together with the groups with indicator figures 2 to 6 of Section 3.
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Number of
parameters
reported

Number of levels
to which the
parameters

reported refer

Number of layers
to which the
parameters

reported refer

Significance of the values given
in the data groups II...1
for each grid point

1. 1 (defined
by a1a1a1)

2. 1 (defined
by a1a1a1)

3. 1 (defined
by a1a1a1)

4. 2 (defined
by alajas
and
azazaz)

5. 2 (defined
by alaias
and
azazaz)

6. 2 (defined
by alaias
and
azazaz)

1 (defined by
p1p1or
H1H4H1H4
or b1b1)

2 (defined by
b1b1 and bzbz)

1 (defined by
p1p1or
H1H4H1H4
or b1b1)

2 (defined by
b1b1 and bzbz)

1 (defined by
p1p1 and p2p2
or H1H1H1H1
and HszHsz)

1 (defined by
p1p1 and pz2p2
or H1H1H1H1
and HszHsz)

The value of the parameter for the level
is given by n4 digits

The value of the parameter for the layer
is given by n4 digits

The value of the parameter for the level
defined by b1b1 is given by n digits,
followed by the value of the parameter
for the level defined by b;b;, by n; digits

The value of the parameter defined by
ajajaq for the level is given by n; digits,
followed by the value of the parameter
defined by ayaja; for the level, by n2
digits

The value of the parameter defined by
ajajaq for the layer is given by n digits,
followed by the value of the parameter
defined by azaja; for the layer, by n2
digits

The value of the parameter defined by
ajaijaq for the level defined by b1b4 is
given by n4 digits, followed by the value
of the parameter defined by azasa; for
the level defined by bsb;, by n; digits

47.5.5

47.5.6

47.5.7

47.6

Volume 1.1

Group 4CsCsCsCs shall indicate the check sum of the digits of all groups 999Iolo, kikingng

Group 5CsCsCsCs shall indicate the check sum of the digits of all data groups (sx)IT ... I
which appear in Section 3.

Group 6CsCsCsCs shall indicate the check sum of all digits which precede this group in
Section 4.

Section 5 — Redundant identification of the coded analysis or forecast and
indicator figures 666 or 777

Section 5 shall always be included in the coded analysis or forecast or in parts thereof.
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CODE FORM:

SECTIONO GRAF

F1F2NNN

Processed data in the form of grid-point values (abbreviated
code form)

Tnnnint (2ntnTa10)

SECTION1 111 1a1a100 (2pipipap2)  (3HiHiH1HY) (5b1b100)  6JIMM

7YYGG,  (81ttt)

SECTION 3 333 1ngana12 2n40q192 3usprr rreer
kik1(ngng) (iaiaiajajaja) m...I om...t  ..... ... m...I
kik1(ngng) (iaiaiajajaja) I I I I I
666
SECTION 5 555 F1F2NNN Tnnnint (2nTnta40) 777
Notes:

(1

)

@)
(4)

®)
(6)

GRAF is the name of the abbreviated code for the transmission of processed data (analyses and
prognoses of meteorological and other geophysical parameters) in the form of numerical values given for a
set of regularly spaced points on a chart. The code is suitable for computer use and also for decoding by
manual handling.

The GRAF code form is derived from the GRID code form (FM 47) by means of a series of simplifying
assumptions, i.e.:

(a) Toinclude data for one parameter only;

(b) To relate these data to one pressure surface, or to one height level or to one special level, or to a layer
between two pressure levels;

(c) Each data group refers to one grid point only;

(d) To include grids that are published in Weather Reporting (WMO-No. 9), Volume B;
(e) The terms data line and grid line are used interchangeably in the code.

A GRAF coded analysis or prognosis is identified by the word GRAF.

The code form is divided into four sections:

Section

number Symbolic figure group Contents

0 — Identification of the coded analysis or prognosis

1 111 Identification of the processed data included in the coded analysis
or prognosis

3 333 Data format specification and data content

5 555 Redundant identification of the coded analysis or prognosis and
indicator figures 666 or 777 (see Regulation 49.1.4)

Definitions — See Note (4) under FM 47 GRID.

Section 0 is used for the identification of the coded analysis or prognosis. In addition to the identifier word
GRAF, it contains an indication of the data-processing centre (F{F2) originating the product, of the number of
parts into which the complete analysis or prognosis has been split for transmission purposes (nin;), as well
as of the serial number of that part which is included in the coded analysis or prognosis (nn), and an
indication (ntnt) whether the type of parameter of the following analysis or prognosis is given by the
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international Code table 0291 or by a national code table. The section provides, furthermore, a reference to
the grid system used (NNN). The grid identifier NNN will normally refer to Weather Reporting (WMO-No. 9),
Volume B, in which full details of the grid system used will be given.

(7) Section 1 contains information relating to the processed data transmitted in the coded analysis or prognosis.
This consists of:

One meteorological or other geophysical parameter (ajaiaq);

The level or layer to which the parameter refers (p1p1, p2p2, HiH1H1H1, b1b1);
Time identifiers relating to the product (JJ, MM, YY, G:G¢);

The time of validity of prognoses that is (ttt) hours after G.Gc.

(8) Section 3 includes the actual data content of the coded analysis or prognosis, symbolized by the data
groups II . . . I. There is normally a space between these data groups for the convenience of manual
decoding; but the space between these groups may be omitted. The characteristics of the form of the data
groups and the way they are arranged in the coded analysis or prognosis are indicated by the first two
groups of this section. It should be noted that, while the length of the data groups may vary in different
coded analyses or prognoses, it remains the same within any given coded analysis or prognosis.

(9) The data lines are numbered (by the symbol kik1) and the data groups 11 . . . I are arranged in the sequence
for normal scanning.

(10

~

In the case of a non-rectangular grid, the position of the first grid point of a data line is given by its

In the case of the GRAF code, the point of reference in a geographical grid, as contained in the appropriate
WMO publication, is assumed to remain fixed throughout the whole message.

(11) The reporting of parameter values is generally based on the use of conventional units as indicated in the
ajajas code table. A departure from these units can be realized, however, by using the scale factor (u) as
follows: modified unit = conventional unit multiplied by the scale factor. For example, a scale factor of 0.1
can be applied to the conventional unit for geopotential height of an isobaric topography, changing it into the
standard geopotential metre.

(12) Section 5 gives a redundant identification of the coded analysis or prognosis.

REGULATIONS:

49.1
49.1.1

49.1.2

49.1.3

49.1.4

49.2

49.2.1

A-100

General

The groups GRAF F1F2NNN 1nnn¢nt (2ntnta10) shall be included as the first line of the
text of the coded meteorological analysis or prognosis.

Note: When, in the optional group 2nna;0, nynra,0 is 0000, the group shall be omitted.

If the complete analysis or prognosis described by the grid has to be transmitted in a
number of parts separately, the text of each coded analysis or prognosis shall contain
Sections 0, 1, 3 and 5. The truncation shall be made in Section 3 at the end of a suitable
data line.

If several complete analyses or prognoses are transmitted one after the other in one
meteorological bulletin, each of them shall contain Sections 0, 1, 3 and 5.

Each coded analysis or prognosis shall end with the group 666 if further parts are to
follow, and with the group 777 if all parts have been transmitted.

Section 1 — Identification of the processed data included in the coded analysis
or prognosis

The groups with indicator figures 1, 6 and 7 shall always be included in the coded
analysis or prognosis. One of the groups 2p1p1p2p2, 3H1H1H1H1 or 5b1b100 shall always
be included in the coded analysis or prognosis to indicate the level or the layer to which
the parameter given in the data content refers. When parameters aiaia; = 080 to 090 are
reported, the indication of the level can be meaningless and therefore is not mandatory.
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49.2.2

49.2.3

49.2.4

49.2.5

49.3
49.3.1

49.3.2

49.3.3

49.3.4

49.3.5

49.3.6

49.4
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If the parameter given in the data content refers to a pressure level, the group 2p1p1p2p2
shall be used; p1p1 shall indicate the level and p2p- shall be coded 99.

If the parameter given in the data content refers to a layer between two pressure levels,
the group 2p1p1p2p2 shall be used. The upper level shall be indicated by pip1 and the
lower level by p2p2.

If the parameter given in the data content refers to a special level, the group 5b1b100
shall be used and b1b1 shall indicate the special level.

The group 81ttt shall be included only in the case of a prognosis.

Section 3 — Data format specification and data content

If the complete analysis or prognosis described by the grid has to be transmitted in
several parts by means of several coded meteorological analyses or prognoses of
optimum length each, the four groups 1nana12, 2n10qiqz, 3usnrr and rrrrr shall be
included in each part.

Each data group shall refer to one grid point only. As a result, the fourth figure of the
group with indicator figure 1 shall always be 1.

The grid points shall always be scanned in the normal mode, and q1 shall only take
values 0 (spaces included between data groups) or 2 (no spaces included).

For a rectangular grid, each data line shall begin with kik: immediately followed, as the
case may be, by one of the following:

(@) The data groups (g2 shall be encoded by means of code figure 2); or

(b) The number of data groups per data line, and the data groups (q. shall be encoded
by means of code figure 4); or

(c) The number of data groups per data line, the coordinates of the first grid point on
the data line, and the data groups (q2 shall be encoded by means of code figure 5).

When ajaiai represents a weather phenomenon (code figures 080-090 of Code
table 0291), the code figure for n4 shall be 1, and the data content for each grid point and
for each phenomenon reported shall contain one digit chosen out of (0, 1) or (0, 1 and 2)
as specified in Code table 0291, to indicate the occurrence and/or the intensity of the
phenomenon.

The groups 3usqrr rrrrr shall always be included; u indicates the scaled unit of the
parameter indicated by aiaias and snrr rrrrr are used for the reference value. All values in
the data content shall always be positive. As a result, the last figure of the group with
indicator figure 1 shall always be 2. Negative values shall be eliminated by selecting an
appropriate reference value. The reference values shall be chosen in order to minimize
the number of digits in the data content.

Note: To illustrate this regulation, consider a temperature field in which values vary between —27°C
and +11°C. The reference value can be chosen between —27°C and —88°C, inclusive. The choice of a
lower temperature value would increase the number of digits to be reported (for example, —89°C, as
a reference value, would convert 11°C into 100°C). For practical reasons, the choice of —30°C would
be made in this case, and values to be reported would range between +3 and +41.

Section 5 — Redundant identification of the coded analysis or prognosis and
indicator figures 666 or 777

Section 5 shall always be included in the coded analysis or prognosis or in parts
thereof.
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CODE FORM:

SECTION 0 WINTEM

La'La'l'A
(TROP

(MAXW

Fn1n1n1

SECTION 1

Fnanzno
Fniknkng
La’La’la’A
(TROP
(MAXW
Fnining

Fnznznz

LaLalJA
(TROP

(MAXW
Fnining
Fnanzno

Fnknknk

Notes:

Forecast upper wind and temperature for aviation

YeYeGrGrgFgF {

Lo'Lo'Lo'lo'B

NeNgNt
NrNmNmAmdmfmfmfm
ddfffSTT

ddfffSTT

ddfffSTT

NNt
NmNmNmAmdmfmfmfm
ddfffSTT
ddfffSTT

NNt
NmNmNmAmdmfmfmfm
ddfffSTT
ddfffSTT

ddfffSTT

Lo’Lo’Lo1o°B
NgNgNt
NrNmNmAmdmfmfmfm
ddfffSTT

ddfffSTT

ddfffSTT

NNt
NmNmNmAmdmfmfmfm
ddfffSTT
ddfffSTT

NNt
NmNmNmAmdmfmfmfm
ddfffSTT
ddfffSTT

ddfffSTT

LoLoLoloB

ngngnt)
NmNmNmAmAmfmfmfm)
ddfffSTT

ddfffSTT

ddfffSTT

neneny)
NiNmNmAmAmfmfmfm)
ddfffSTT

ddfffSTT

neneny)
NiNmNmAmAdmfmfmfm)
ddfffSTT

ddfffSTT

ddfffSTT

(1)  WINTEM is the name of the code used to provide forecast upper wind and temperature for aviation.

(2) The forecast data are valid at the points of a rectangular geographical grid.

(3) A WINTEM message is identified by the word WINTEM.

(4) The code form is divided in two sections as follows:

Section number Contents
0 Identification and time of validity of forecast data
1 Grid-point coordinates and data groups for tropopause height, level of maximum wind and

specified flight levels

(5) No aeronautical requirement for this code form is stated by ICAO for international air navigation in ICAO
Annex 3/WMO Technical Regulations (WMO-No. 49), Volume Il, Parts | and II.

Volume 1.1
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REGULATIONS:

50.1
50.1.1
50.1.2

50.2
50.2.1
50.2.2

50.3
50.3.1

50.3.2

50.3.3

50.3.4

50.3.5

50.3.6

50.3.7

50.3.8

50.3.9

A-104

General
The code name WINTEM shall always be included in the message.

When in printed form, the format of the WINTEM message shall present the
characteristics of a direct reading data table.

Section 0
The groups of this section shall constitute the first line of the message.

The group YrYFGrGrgrgr shall be immediately followed, with a space, by the unit of wind
speed used and indicated by one of the letter code indicators KMH, KT or MPS, as the
case may be.

Notes:

(1) KMH, KT and MPS are the standard ICAO abbreviations for kilometres per hour, knots and
metres per second, respectively.

(2) The unit of wind speed used is determined by national decision. However, the primary unit
prescribed in ICAO Annex 5 for wind speed is the kilometre per hour (KMH), with the knot
(KT) permitted for use as a non-Sl alternative unit until a termination date is decided —
subject to a decision which is currently under review by ICAO.

Section 1

The geographical grid used shall be rectangular, i.e. its boundaries shall be delineated
by means of two meridians and two parallel circles.

In the message, the latitudes of grid points shall always be included at the beginning of
a line and they shall follow each other in a regular sequence, starting with the
northernmost grid-point latitude.

The longitudes of the grid points shall be included only in the first line of Section 1 and
they shall be ordered from left to right in a continuous sequence corresponding to an
eastward direction.

The n™ figure group of a given line of the message, which contains forecast data, shall
always refer to the grid point determined by:

(@) The latitude included in the nearest preceding line of the data group;
(b) The n™ longitude included on the first line of Section 1.

The maximum number of grid-point longitudes included in the first line of Section 1 (i.e.
index i of Lo Lo'Lolo B) shall not exceed seven.

Note: There is no limitation to the number of grid-point latitudes included in the message, except
for telecommunication reasons.

Whenever the need arises to include more than seven grid-point longitudes in the first
line of Section 1, the message shall be split up in parts, each one satisfying Regulation
50.3.5 above.

The data associated with a given grid point shall be included in the following order:
(a) Tropopause height;

(b) Maximum wind level;

(c) Specified flight levels arranged in decreasing order.

Tropopause height and/or maximum wind-level data shall be omitted whenever these
data are not required for operational purposes.

The number of specified flight levels to be included shall be determined by the issuing
centre on the basis of operational requirements.
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Aerodrome forecast

CODE FORM:

TAF COR or

TAF AMD or}
TAF

VVW ww’
or
CAVOK

Y1Y1G1G1/Y2Y2G2G2 or MPS

NIL KT
CCcCcC YYGGggZ or {dddffomfm or
CNL

{ NsNsNshshshs

or VVhghghg }
or NSC }

(TXTrTe/YEYEGEGFZ  TNTETHYrYEGEGFZ)

PROB C.C; or
or TTTTT

or
TTYYGGgg

Notes:

NSW or NSC

or

w'w’ NstNshshshs
PROB C,C, TTTTT YYGG/YcYcGeGe KT} VVVV or or VVhshshs

dddffGfinfm {or
MPS

CAVOK

(1) TAF is the name of the code for an aerodrome forecast.

(2) Owing to the variability of meteorological elements in space and time, to limitations of forecasting
techniques and to limitations caused by the definitions of some of the elements, the specific value of any of
the elements given in a forecast shall be understood by the recipient to be the most probable value which
the element is likely to assume during the period of the forecast. Similarly, when the time of occurrence or
change of an element is given in a forecast, this time shall be understood to be the most probable time.

(3) The groups enclosed in brackets are used in accordance with regional air navigation agreements.

(4) Aerodrome forecasts are dealt with in the Technical Regulations (WMO-No. 49), Volume I, Parts | and Il

(5) The code words “AMD”, “CNL”, “COR” and “NIL” shall be included, as appropriate, for amended, cancelled,
corrected and missing forecasts, respectively.

REGULATIONS:

51.1
51.11

51.1.2

51.1.3

51.1.4

Volume 1.1

General

The code name TAF shall be included at the beginning of each individual aerodrome
forecast.

The group YYGGggZ shall be included in each individual forecast to report the date and
time of origin of forecast.

The description of forecast conditions shall contain at least information about wind,
visibility, weather and cloud or vertical visibility.

The forecast shall cover the period Y1Y1G1G1 to Y,Y2G2G,. The forecast period may be
divided into two or more self-contained parts by the use of the time indicator group
TTYYGGgg in the form of FMYYGGgg. A complete description of the forecast prevailing
conditions shall be given at the beginning of the forecast or the self-contained parts
designated by FMYYGGgg. If any element is expected to change significantly during the
forecast period or a self-contained part thereof, one or more sets of change groups
TTTTT YYGG/Y:Y:G:G: shall be added after the complete description of the conditions
prevailing before the change. Each change group shall be followed by the modified
elements subject to Regulation 51.1.5.
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51.1.5

51.2
51.21
51.2.2

51.3

51.3.1

51.3.2
51.3.3

51.3.4

51.3.5

51.4

51.41

51.4.2
51.4.3

A-106
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Notes:

(1) The governing criteria for inclusion of change groups are specified in the Technical
Regulations (WMO-No. 49), Volume I, Parts | and II.

(2) See Regulation 51.8.1.

The group w'w” and/or the group NsNsNshshshs or VVhshshs shall be omitted if the
corresponding element(s) is (are) expected to be absent or not significant. After change
groups TTTTT YYGG/Y:Y.G:Ge, elements shall be omitted if they are not expected to
differ significantly from the preceding values they possessed in the coded forecast (see
Regulations 51.5.2 and 51.6.3). However, in case of significant change of the clouds, all
cloud groups, including any significant layer(s) or masses not expected to change, shall
be given.

Group CCCC
ICAO location indicators shall be used.

When the same forecast in a TAF bulletin applies to more than one aerodrome, a
separate forecast shall be issued for each aerodrome concerned. Only one indicator
CCCC shall prefix each coded forecast.

KT
Group dddffGf,fn, {or
MPS

The mean direction and speed of the forecast wind shall be indicated by dddff
immediately followed, without a space, by one of the letter code indicators KT or MPS,
as the case may be.

Notes:

(1) KT and MPS are the standard ICAO abbreviations for knots and metre per second,
respectively.

(2) The primary unit prescribed in ICAO Annex 5 for wind speed is the metre per second (MPS),
with the knot (KT) permitted for use as a non-Sl alternative unit until a termination date is
decided.

Regulations 15.5.2 and 15.5.4 shall apply.

ddd shall normally be encoded as VRB only when the mean wind speed is less than
1.5ms”’ (3 knots). A variable wind at higher speeds shall be indicated only when it is
impossible to forecast a single wind direction.

When it is forecast that the maximum wind speed will exceed the mean speed by
5ms™ (10 knots) or more, the maximum wind speed shall be indicated by adding Gfmfm
immediately after dddff.

Note: If after a change group the wind is reported again, Gf.f,, should be included, or not, in
accordance with these same criteria.

Regulation 15.5.6 shall apply.

Group VVVV

Note: The coding of visibility is based on the use of the metre and kilometre, in accordance with the
units specified in ICAO Annex 5.

When the horizontal visibility is forecast not to be the same in different directions, the
prevailing visibility shall be given for VVVV. When the prevailing visibility cannot be
forecast, the group VVVV shall be used to forecast the minimum visibility.

Regulation 51.7 shall apply.

Values to indicate forecast visibility shall be in conformity with those set out in
Regulation 15.6.3.
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51.5

51.5.1

51.5.2

51.5.3

51.6

51.6.1
51.6.1.1

51.6.1.2

51.6.1.3

51.6.1.4

Volume 1.1

FM 51 TAF

ww’
Group { or
NSW

Inclusion of significant forecast weather w'w', using the appropriate abbreviations in
accordance with Regulation 15.8, shall be restricted to indicate the occurrence and,
where appropriate, the intensity of:

- Freezing precipitation;

- Moderate or heavy precipitation (including showers);

- Duststorm;

- Sandstorm;

- Thunderstorm;

- Freezing fog;

- Low drifting dust, sand or snow;

- Blowing dust, sand or snow;

- Squall;

- Funnel cloud (tornado or waterspout);

- Other weather phenomena — given in Code table 4678 shall be included as
agreed by the meteorological authority with the air traffic services authority
and operators concerned.

To indicate the end of significant weather phenomena w'w’, the abbreviation NSW (Nil
Significant Weather) shall replace the group w'w’.

Note: See Regulation 51.8.3.

Regulation 51.7 shall apply.

NsNsNshshghg
or
Group { VVhghshg
or
NSC

Cloud amount and cloud height NsNsNshshshs

The cloud amount NsNsNs shall be given as few (1 to 2 oktas), scattered (3 to 4 oktas),
broken (5 to 7 oktas) or overcast (8 oktas), using the three-letter abbreviations FEW,
SCT, BKN and OVC followed, without a space, by the height of the base of the cloud
layer (mass) hshshs.

Subject to Regulation 51.6.1.4, in any cloud group, NsNsNs shall be the total amount of
cloud that the forecaster expects to be at the level given by hshshs.

The cloud group shall be repeated to indicate different layers or masses of cloud
forecast. The number of groups shall not exceed three, except that cumulonimbus
clouds and/or towering cumulus clouds, when forecast, shall always be included.

The selection of forecast layers or masses of cloud to be included shall be made in
accordance with the following criteria:

1st group: the lowest individual layer (mass) of any amount, to be indicated as
FEW, SCT, BKN or OVC;

2nd group: the next individual layer (mass) covering more than two oktas, to
be indicated as SCT, BKN or OVC;

3rd group: the next higher individual layer (mass) covering more than four
oktas, to be indicated as BKN or OVC;

Additional groups: Cumulonimbus clouds (CB) and/or towering cumulus clouds when
forecast, if not already included in one of the three groups above.

The order of inclusion of the groups shall be from lower to higher levels.
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51.6.1.5

51.6.1.6

51.6.2

51.6.3

51.6.4

51.7

51.8

51.8.1

51.8.2
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The height of the base of forecast cloud layer (mass) shall be coded in units of
30 metres (100 ft) in the form hshshs.

Types of forecast clouds other than cumulonimbus clouds and towering cumulus
clouds shall not be given. Cumulonimbus clouds and towering cumulus clouds when
expected shall be indicated by appending the letter abbreviations CB and TCU,
respectively, to the cloud group without a space. In case CB and TCU are forecast with
the same height of cloud base, the cloud amount shall be the sum of the CB and TCU
amounts and the cloud type given as CB.

Vertical visibility VVhshshs

When the sky is expected to be obscured and clouds cannot be forecast and
information on vertical visibility is available, the group VVhshshs shall be used in lieu of
NsNsNshshshs, where hshshs shall be the vertical visibility in units of 30 metres (hundreds
of feet).

Note: See Note (1) to Regulation 15.9.2.

Cloud information shall be limited to cloud of operational significance, i.e. cloud below
1500 metres (5000 ft) or below the highest minimum sector altitude, whichever is
greater, and cumulonimbus and/or towering cumulus whenever forecast. In applying
this limitation, when no cumulonimbus and no towering cumulus and no cloud below
1500 m (5 000 ft) or below the highest minimum sector altitude, whichever is greater,
are forecast, and CAVOK is not appropriate, the abbreviation NSC shall be used.

Regulation 51.7 shall apply.

Code word CAVOK

When it is expected that the following conditions will apply simultaneously, the code
word CAVOK shall be included in place of the groups VVVV, w'w” and NsNsNshshshs or
VVhshshs:

(@) Visibility: 10 km or more;

(b) No cloud below 1500 metres (5000 ft) or below the highest minimum sector
altitude, whichever is greater, and no cumulonimbus and no towering cumulus;

(c) No significant weather phenomena (see Code table 4678).

Note: See note under Regulation 15.10.

TTTTT YYGG/YY:GcGe
Groups { or
TTYYGGgg

These groups shall be used when, during the period Y1Y1G1G1 to Y2Y2G2G2, a change in
some or all of the elements forecast is expected to occur at some intermediate time
YYGGgg or during the period YYGG to Y.Y.G:.Ge. Such groups shall not be introduced
until all the data groups necessary to describe the elements forecast in the period
Y1Y1G1G1 to Y2Y2G2G2 or YYGGgg have been given.

Notes:

(1) If the end of the forecast period is midnight, Y.Y. should be the date before midnight and
G.G. should be indicated as 24.

(2) See Note (1) to Regulation 51.1.4.

The time indicator group TTYYGGgg in the form of FMYYGGgg (from YYGGgg) shall be
used to indicate the beginning of a self-contained part of the forecast indicated by
YYGGgg. When the group FMYYGGgg is used, all forecast conditions given before the
group FMYYGGgg are superseded by the conditions indicated after the group.
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51.8.3

51.8.4

51.9
51.9.1

51.9.2

51.9.3

51.10

51.10.1

51.10.2

Volume 1.1
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The change groups TTTTT YYGG/Y:Y.GcGe in the form of BECMG YYGG/Y:Y.G:G. shall
indicate a change in forecast meteorological conditions expected to occur at either a
regular or irregular rate at an unspecified time within the period YYGG to Y.Y.GcG¢. The
duration of the period YYGG to Y.Y.G:.Ge shall normally not exceed two hours and in
any case shall not exceed four hours. The change groups shall be followed by a
description of all the elements for which a change is forecast. When an element is not
described in data groups which follow the change groups, the description of this
element for the period between Y1Y1G1G4 and Y.Y2G2G: shall be considered to remain
valid subject to Regulation 51.1.5.

Note: The conditions described after the groups BECMG YYGG/Y.Y.G.G. are those expected to
prevail from Y.Y.G.G. until Y,Y,G,G,, unless a further change is expected, in which case a further
set of change groups BECMG YYGG/Y.Y.G.G. or FMYYGGgg must be used.

The change groups TTTTT YYGG/Y.YcG:G. in the form of TEMPO YYGG/Y.Y:GG. shall
indicate frequent or infrequent temporary fluctuations in forecast meteorological
conditions which are expected to last less than one hour in each instance and, in the
aggregate cover, less than half of the period indicated by YYGG/YY:GcGe.

Notes:

(1) If the modified forecast condition is expected to last one hour or more, Regulation 51.8.2 or
51.8.3 applies, i.e. the change groups BECMG YYGG/Y.Y.G.G. or FMYYGGgg must be used
at the beginning and end of the period during which conditions are expected to depart from
those forecast prior to YYGG or YYGGgg.

(2) To keep forecasts clear and unambiguous, the use of change indicators should be carefully
considered and kept to a minimum. In particular, the overlapping of change periods should
be avoided. At any time during the period of validity of the TAF, only one possible variation
in the prevailing forecast conditions should normally be indicated. The subdivision of the
forecast period by FMYYGGgg should be used to avoid too complex forecasts in cases
where many significant changes in weather conditions are expected to occur throughout the
forecast period.

Groups PROBC,C, YYGG/Y.Y.G.G,

In order to indicate the probability of occurrence of alternative value(s) of forecast
element(s) during a defined period of time, the groups PROBC:C2 YYGG/Y.Y.G:G. shall
be placed directly before the alternative value(s). For C,C;, only the values 30 and 40
shall be used to indicate the probabilities 30 and 40%, respectively.

Note: A probability of less than 30% of actual values deviating from those forecast is not
considered to justify the use of the group PROB. When the possibility of an alternative value is 50%
or more, this should be indicated by the use of BECMG, TEMPO or FM as appropriate.

A probability statement may also be related to the occurrence of temporary fluctuations.
In this case, the group PROBC,C; shall be placed immediately before the change group
TEMPO and the group YYGG/Y.Y.GeGe shall be placed after TEMPO (for example
PROB30 TEMPO 2922/3001).

The group PROBC;C; shall not be used in combination with the change indicator group
BECMG or the time indicator group FMYYGGgg.

Group (TXTFTF/YFYFGFGFZ TNTFTF/YFYFGFGFZ)

To indicate forecast maximum and minimum temperatures expected to occur at the time
indicated by YrYFGrFGrZ, the letter indicator TX for the maximum forecast temperature
and TN for the minimum forecast temperature shall precede T¢Tr without a space. Up to
a maximum of four temperatures shall be included, i.e., two maximum temperatures and
two minimum temperatures.

Temperatures between —9°C and +9°C shall be preceded by 0; temperatures below 0°C
shall be preceded by the letter M, that is, minus.
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51.11 Amended aerodrome forecast

An amended aerodrome forecast in code form shall be identified by the use of the prefix
TAF AMD in place of TAF, and it shall cover the whole remaining validity period of the
original TAF.
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FM 53-X Ext. ARFOR

CODE FORM:

Area forecast for aviation

KMH or
SECTION1  ARFOR (YYGGggZ) Y1Y1G1G1G,G,  {KT or AAAAA (VVVV)
MPS
NsNsNshshshs
or
(Wiw1iwy) ( VV hshshg ) 7hihihihthhs 61chihihit, 5Bhghghpt.
or
SKC (or NSC)
(4hxhxthhTh dhdhfhfhfh) (2h 'Ph 'PTPTP)
SECTION2 (11111 QLaLaLoLo hh i)
SECTION 3 (22222 h'mh’ mfmfmfm (dmdmvv))
SECTION 4 9isnnn
Notes:

(1
)

ARFOR is the name of the code for an aviation forecast in figure code prepared for a specific area.

See Notes (2) and (3) under FM 51 TAF.

(3) The code form is divided into four sections as follows:
Section Symbolic figure group Contents
number
1 — Code identification and time groups; area forecast
2 11111 Jet-stream data (optional)
3 22222 Data of maximum wind and vertical wind shear (optional)
4 — Supplementary phenomena

Sections 2, 3 and 4 are not transmitted separately.

4)

No aeronautical requirement for this code form is stated by ICAO for international air navigation in ICAO

Annex 3/WMO Technical Regulations (WMO-No. 49), Volume Il, Parts | and II.

REGULATIONS:

The code name ARFOR shall appear as a prefix to individual coded area forecasts,

followed by the group YYGGggZ, if required.

Note: See Regulation 51.1.2.

The group Y1Y1G1G1G2,G; shall be immediately followed, with a space, by the unit of

wind speed used and indicated by one of the letter code indicators KMH, KT or MPS, as
the case may be.

53.1 Section 1
53.1.1
53.1.2

Notes:
Volume I.1
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53.1.3

53.1.4

53.1.5
53.1.5.1
53.1.5.2

53.1.6

53.1.6.1

53.1.6.2

53.1.7

53.1.8
53.1.8.1

53.1.8.2

53.1.9

53.1.9.1

53.1.9.2

53.1.10

A-112
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1) KMH, KT and MPS are the standard ICAO abbreviations for kilometres per hour, knots and
metres per second, respectively.

(2) The unit of wind speed used is determined by national decision. However, the primary unit
prescribed in ICAO Annex 5 for wind speed is the kilometre per hour (KMH), with the knot
(KT) permitted for use as a non-Sl alternative unit until a termination date is decided - subject
to a decision which is currently under review by ICAO.

Regulations 51.1.3 and 51.1.4 shall apply.

Group AAAAA

If, instead of plain language, a code is used for AAAAA, this code shall be subject to
regional agreements.

Group (VVVV)
This group shall be omitted when visibility is not forecast.

Regulation 51.4 shall apply.

Group (w1w1w1)

This group shall be used when any of the following phenomena are forecast: tropical
cyclone, severe line squall, hail, thunderstorm, marked mountain waves, widespread
sandstorm or duststorm, or freezing rain.

When corresponding equivalents in the form of letter abbreviations (Code table 4691)
are added in accordance with regional air navigation agreements, the letter
abbreviations shall immediately follow the wiw w4 figures without the insertion of any
space.

NsNsNshshshs
or

Group ({ VVhshshs )
or
SKC (or NSC)

Regulations 51.6.1 to 51.6.3 inclusive shall apply.

GI’OUP 7h¢hihihehehs

When the heights above mean sea level of both the base and top of a number of layers
are forecast, the cloud and 7-groups shall be used in pairs for each layer.

When the 0°C isotherm is forecast but no forecast is made for top of clouds, the 7-group
shall have the form 7///hshshs. If two cloud groups are given but only one 0°C isotherm is
forecast, the order of the groups shall be cloud group, 7-group, cloud group, 7-group, as
indicated in Regulation 53.1.8.1, and the second 7-group shall be given as 7h:hih//l. If
one cloud group and two 0°C isotherms are forecast, the groups shall be given as cloud
group, 7-group, 7-group, with the second 7-group given as 7///hsh¢hs.

Group 6Ichihihit.

If required, this group shall be repeated as often as necessary to indicate more than one
type or more than one layer of icing.

If the thickness of the layer for any one type of icing is greater than 2 700 metres, the
group shall be repeated and the base indicated in the second group shall coincide with
the top of the layer given in the preceding group.

Group 5Bhghghgt,
Regulation 53.1.9.1 and 53.1.9.2 regarding icing shall equally apply to turbulence.
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53.1.11

53.1.12

53.2
53.21
53.2.2

53.3
53.3.1

53.3.2

53.4
53.4.1

53.4.2

53.4.3
53.4.3.1

53.4.3.2

Volume 1.1
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Groups (4hxhxhyThTh dndnfiufifh)

These groups shall always be used together and repeated for each level for which
temperature and wind are forecast.

GI’OUP (2h ‘ph 'prTp)

This group shall be omitted when tropopause data are not forecast.

Section 2
Section 2 shall be omitted when jet-stream data are not forecast.

The groups QL.L.L.L, h'jh'ifififi shall be repeated as often as necessary to indicate the
position of the jet core and the wind to be encountered in the core of a jet which extends
through a large portion of the area or through several zones.

Section 3

When the maximum wind is forecast but no forecast is made for the vertical wind shear,
the last group of the section shall have the form dmdm//.

When only information for vertical wind shear is to be provided, the group h’mh’ mfmfmfm
is omitted from the coded forecast and the group dnmdmvv shall have the form //vv.

Section 4 — Group 9i3nnn

The groups 91P2P2P,, 92FL.L,, 93F:LoL,, 94F:GG, if required, shall always be placed at
the end of the relevant part of the message. The groups 92F:L.L., 93F:LoLo, 94F:GG shall
only be used to indicate the type of front, together with the position or time of passage.
The type of weather during the frontal passage shall be indicated separately, e.g. by
separating the forecasts into different periods, or by using the groups 96GGG, and
97GGGp, or by a combination of both methods.

A forecast shall cover the period extending from G1G4 to G2G2. A change group 96GGG,
or 97GGG; shall be introduced when a change in some or all of the elements forecast is
expected to occur at some intermediate time GG. Such a change group shall not be
introduced until all the data groups necessary to describe the elements forecast in the
period G1G1 to GG have been given. The change group shall be followed by a
description of all the elements for which a change is forecast during the period G,
beginning at GG. When an element is not described in the data groups which follow the
change group, the description of this element for the period between G1G1 and GG shall
be considered to remain valid. When a group 96GGG; is used, the conditions described
in the data groups which follow shall be considered to remain valid after the expiration
of the time Gp. When necessary, a second change group referring to conditions at a later
time GG shall be used.

Note: Plain-language equivalents which are used for the change group 9i;nnn, in accordance with
regional air navigation agreements, shall be those specified in Code table 1864.

Group 96GGG,

The group 96GGG,, with G, set to zero (96GG0), shall be used to indicate the beginning
of a self-contained part of the forecast indicated by GG. In this case, all forecast
conditions given before the group 96GG0 are superseded by the conditions indicated
after the group.

The group 96GGG,, with G, coded 1 to 4, shall be used to indicate a change in forecast
meteorological conditions expected to occur at either a regular or irregular rate at an
unspecified time within the period beginning at GG and indicated by G;. The duration of
the period G, shall normally not exceed two hours and in any case shall not exceed four
hours.
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Group 97GGG,

The group 97GGG,, with G, coded 1 to 9, shall be used to indicate frequent or infrequent
temporary fluctuations to forecast meteorological conditions which are expected to last
less than one hour in each instance and, in the aggregate cover, less than half of the
period indicated by G,. If there is a requirement for G, greater than GG plus nine hours,
the forecast period shall be divided.

Notes:

(1) If the modified forecast condition is expected to last one hour or more, Regulation 53.4.3.1 or
53.4.3.2 applies: i.e. the change group 96GGG, must be used at the beginning and end of the
period during which conditions are expected to depart from those forecast prior to GG.

(2) To keep forecasts clear and unambiguous, the use of change indicators should be carefully
considered and kept to a minimum. In particular, the overlapping of change periods should
be avoided. At any time during the validity of the ARFOR, only one possible variation to the
prevailing forecast conditions should normally be indicated. The subdivision of the forecast
period by 96GG0 should be used to avoid too complex forecasts in cases where many
significant changes to weather conditions are expected to occur throughout the forecast
period.

Group 9999C,

The group 9999C; shall be used to indicate the probability of either the occurrence of an
alternative value of a forecast element or the occurrence of temporary fluctuations.

Note: A probability of less than 30% of actual values deviating from those forecast is not
considered to justify the use of the group 9999C,. When the possibility of an alternative value is
50% or more, this should be indicated by the use of a group 96GGG, as appropriate.

When used to indicate the probability of occurrence of an alternative value of a forecast
element, the group 9999C; shall be followed immediately by an associated time group
99GGGp. The groups 9999C; 99GGG,, directly placed after the forecast element
concerned, shall be followed immediately by the alternative value of that element.

Note: See Regulation 53.4.6.

When used to indicate the probability of occurrence of temporary fluctuations, the
group 9999C; shall be placed immediately before the change group 97GGG,.

The group 9999C; shall not be used in combination with the change group 96GGG,.

Group 99GGG,

The group 99GGG,, used in combination with the probability group 9999C,, shall
indicate the time period G, beginning at GG that the alternative value of a forecast
element may occur.

Plain-language equivalents which are used for change group 9isnnn, in accordance with
regional air navigation agreements, shall be those specified in Code table 1864.

Amended area forecast

An amended area forecast in code form shall be identified by the use of the prefix
ARFOR AMD in place of ARFOR, and it shall cover the whole remaining validity period
of the original ARFOR.
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FM 54-X Ext. ROFOR Route forecast for aviation

CODE FORM:

KMH or
SECTION 1 ROFOR (YYGGggZ) Y1Y1G1G1G2G; { KT or }
MPS
CcccC (Qlalalolo) cccce Oipzzz
(VWWV) (Wiwrw1) NsNsNshshshs 7hihthihihehs Blchihihit
5Bhshghat, (4hehyhyThTh dndnfififn) (2h’ph’pTETR)
SECTION 2 (11111 QLalalolo h'h’ffif)
SECTION 3 (22222 h’mh " mff mfm (dmdmvv))

SECTION 4 9isnnn

Notes:

(1) ROFOR is the name of the code for an aviation forecast in figure code prepared for a route between two
specified aerodromes.

(2) See Notes (2) and (3) under FM 51 TAF.

(3) The code form is divided into four sections as follows:

Section Symbolic figure group Contents
number
1 — Code identification and time groups; route forecast
2 11111 Jet-stream data (optional)
3 22222 Data of maximum wind and vertical wind shear (optional)
4 — Supplementary phenomena

Sections 2, 3 and 4 are not transmitted separately.

(4) No aeronautical requirement for this code is stated by ICAO for international air navigation in ICAO Annex 3/WMO
Technical Regulations (WMO-No. 49), Volume Il, Parts | and II.

REGULATIONS:

54.1 Section 1

54.1.1 The code name ROFOR shall appear as a prefix to individual coded route forecasts,
followed by the group YYGGggZ, if required.

Note: See Regulation 51.1.2.

54.1.2 The forecast shall be considered as valid between the hours G1G1 and G2G; at all points
or in all sections along the route.

54.1.3 The group Y1Y1G1G1G2,G; shall be immediately followed, with a space, by the unit of
wind speed used and indicated by one of the letter code indicators KMH, KT or MPS, as
the case may be.

Notes:

(1) KMH, KT and MPS are the standard ICAO abbreviations for kilometres per hour, knots and
metres per second, respectively.
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(2) The unit of wind speed used is determined by national decision. However, the primary unit
prescribed in ICAO Annex 5 for wind speed is the kilometre per hour (KMH), with the knot
(KT) permitted for use as a non-Sl alternative unit until a termination date is decided —
subject to a decision which is currently under review by ICAO.

Regulations 51.1.3 and 51.1.4 shall apply.
In describing forecast conditions, one of the two following methods shall be used:

(a) By dividing the route into sections (i = 0 to 5 inclusive) and giving the details of
conditions expected during the period over the extent of each section. Five-degree
zones (i2 = 5) may be combined if weather elements are sufficiently uniform;

(b) By selecting series of points along the route (i = 6 to 9 inclusive) and forecasting
the conditions at these points. Sufficient points must be selected to provide an
adequate sampling of the various weather and wind conditions expected along the
route.

Route designation

The route to which the forecast applies shall be given by the international four-letter
location indicators CCCC of the aerodromes at either end of the route. Where it is
desirable to specify the route in greater detail, group(s) QL.L.L.L, shall be included
between CCCC groups to identify a sufficient number of additional points.

The forecast detail shall be given starting from the aerodrome of departure indicated by
the first CCCC group.

The group 0i;zzz shall be used at the beginning of the forecast for each section or point.

Regulation 51.2.1 shall apply.

Forecast elements

Relevant aspects of Regulations 53.1.5 to 53.1.12 inclusive shall apply.

Section 2

Regulations 53.2.1 and 53.2.2 shall apply.

Section 3

Regulations 53.3.1 and 53.3.2 shall apply.

Section 4 — Group 9i3nnn
Regulation 53.4.1 shall apply.

In addition to Regulation 53.4, the groups 951//, 952L,L,, 953L,L,, 954L,L,, 955L.L,, Or
the corresponding plain-language alternative terminology (see Code table 1864), shall
be used if it is necessary to indicate changes along the route.

Regulations 53.4.2 to 53.4.7 inclusive shall apply.

Amended route forecast

An amended route forecast in code form shall be identified by the use of the prefix
ROFOR AMD in place of ROFOR, and it shall cover the whole remaining validity period
of the original ROFOR.
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FM 57-1X Ext. RADOF

CODE FORM:

SECTION O RADOF

SECTION1 11101

SECTION 2 22201

Radiological trajectory dose forecast (defined time of arrival
and location)

F1F2YY.G:G,

AAMMJJJ
hrhehehiin

Y1Y1G1G1g1g1
(5nnnIS)

Y2Y2G2G29292
(5nnnIS)

YJYJ GJ GJ gigi
(5nnnIS)

Y'Y'g'glg'y’

i2SnSiSiSp)
22202 YY?G2G’g’g?
i2SnSiSiSp)
222jj YYGGlgy
i2SnSiSiSp)

Notes:

iii*
YoYoGoGo Y1Y1G1G1GpGp { or }
D....D*
YaYaGaGagaga LalalalaA LoLoLoloLoB
La'La'La'La'A Lo'Lo'Lo'Lo'Lo'B h'h'h'h’
6XXXsnaa (7XXXspaa)
La2LaLa2l.2A Lo2Lo2L 2Ll e2B h%h%h%n?
6XXXsnaa (7XXXspaa)
aj aj aj ajA LojLoj oj oj ojB hjhjhjhj
6XXXsnaa (7XXXspaa)
La'La'La'La'A Lo'Lo'Lo'Lo'Lo'B (hhmhmhim
LaZLa’Lo’La2A Lo’Lo’Lo’Lo’Lo’B (hhmhmhim
ALaLLJA JLoLiLoLJB (hshmhimhim

(1) RADOEF is the name of the code used to provide forecast radiological trajectory dose for defined expected

time of arrival and location.

(2) ARADOF message is identified by the word RADOF.

(3) The code form is divided into three sections:

Section Symbolic figure group
number

0 —

1 111jj

2 222jj

* Included in a fixed land station report only.

**  Included in a sea or mobile land station report only.

Volume 1.1

Contents

Indications of the data-processing centre originating the
forecast and time of issue, initial time of analyses/forecasts
used to produce the trajectory, period of validity of
radiological trajectory forecast data, and identification of
incident (activity or facility involved, time and location) to
which trajectory is associated

Definition of arrival times of radiological contamination and
trajectory locations (when relevant, isotope mass and element
name), associated forecast radiological quantity, and data on
radioactive substance concentration (total beta activity) in
surface layer for each location

Definition of times and trajectory locations, associated mixing
height, stability index and category for each location
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REGULATIONS:

571
5711
57.1.2

57.1.3
57.1.3.1

57.1.3.2

57.1.3.3

57.1.3.4

57.1.3.5

57.2
57.21

57.2.2

57.2.3

57.2.4

General
The code name RADOF shall always be included at the beginning of a RADOF message.

When in printed form, the format of the RADOF message shall present the
characteristics of a direct reading data table.

Use of sections

Radiological trajectory forecasts shall always contain at least Section 0 and the first five
groups of Section 1.

In radiological trajectory forecasts of gamma dose in air, Section 1 shall in addition to
the first five groups include the group 6XXXsn,aa to give the expected radiological
quantity at the forecast time and point position, in millisieverts (mSv).

In radiological trajectory forecasts of air concentration of named isotope type including
gross beta, Section 1 shall in addition to the first five groups include the groups 5nnnIS
6XXXspaa to give the isotope mass and element name and the expected radiological
quantity at the forecast time and point position, in becquerels per cubic metre (Bq m'3).

When relevant data are available, the group 7XXXsnaa shall also be included to give the
radioactive substance concentration (total beta activity) in the surface layer, in
becquerels per cubic metre (Bq m"°’).

When relevant forecast data are available, Section 2 shall be included in radiological
trajectory forecasts to give the mixing height and/or stability index and category, as
appropriate, for defined times and trajectory locations.

Note: Since the density of information required to be given on mixing height and stability index and
category is generally more widespread, the sequence of times and forecast point positions to be
included in Section 2 is not necessarily the same as in Section 1.

Section 0

The groups of this section shall constitute the first line of the text of the message.

Groups FiF2Y,Y,G/G; Y,Y0GoGo

The data-processing centre originating the forecast shall be indicated by F4F2 and is
followed by the date and time of issue of the forecast (Y.Y.G/G;) and the initial date and
time of analyses/forecasts used to produce the trajectory (YoYoGoGo) respectively.

GI’OUP Y1Y1G1G1GpGp

The trajectory forecast shall cover the period G,G;, beginning at Y1Y1G1G1.
Iiii*

Groups{ or } AAMMJJJ Y.YaGaGagaga LalalalaA  LololoLoLoB  hihihihyin
D....D*

These groups shall be included to identify the incident (activity or facility involved, time
and location) to which the trajectory forecast is associated.

* Included in a fixed land station report only.

** Included in a sea or mobile land station report only.
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57.3.2

57.3.3

57.3.4

57.4
57.41

57.4.2

57.4.3
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Section 1

The indicator of group 111jj, the expected time of arrival of contamination Y’:Y"Gj_G‘:g’:g’:
and the forecast point position groups in the form L.L.JLJLJ/A LJ/LJ/LsLo'Ls/B h’hh'h!
giving the latitude and longitude, in degrees and minutes, and the height above mean
sea level, in metres, shall be included as the first five groups in the subsequent lines of
the text of the message.

Note: Sequence number jj = 01-99 indicates the data line(s) of subsequent forecast point positions
given.

The forecast radiological quantity 6XXXssaa, when relevant preceded by the isotope
mass and element name (5nnnIS) and followed by data on radioactive substance
concentration (total beta activity) in the surface layer (7XXXsnaa), shall be included in
the same data line following the point position groups.

If several isotopes are forecast for the same time and point position, groups 5nnnIS
6XXXsnhaa shall be repeated as required.

Note: In order to keep the characteristics of a direct reading data table, in that case the time and
position groups should not be repeated and be replaced by blank spaces.

A data line consisting of relevant groups of this section shall be repeated for different
forecast trajectory point positions, as required.

Section 2

When relevant data are available, the indicator group 222jj, the expected time of arrival
of contamination and the forecast point position groups shall be included as the first
four groups in the subsequent lines of the text of the message.

Note: See note to Regulation 57.3.1.

Data on mixing height (hmhmhmhm) and/or stability index and category (izsnsisisp) shall be
included in the same data line following the point position groups. i, shall be encoded in
accordance with Code table 1859 — Stability index, which forecast value is given by sis;
modified by s, for the sign of the value; s, shall be encoded in accordance with Code
table 3847 — Pasquill-Gifford stability category.

Regulation 57.3.4 shall apply.
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FM 61-IV MAFOR Forecast for shipping

CODE FORM:

MAFOR
YYG1Gy/

0AAAam GDFmWm (2VSTyTh) (3DkPwHwHw)

Note: MAFOR is the name of the code for a forecast for shipping.

REGULATIONS:

61.1
61.1.1

61.1.2

61.2

61.3
61.3.1

61.3.2

61.4
61.4.1

61.4.2

61.4.3

Volume 1.1

Section 1

The code name MAFOR shall appear as a prefix to individual coded forecasts for
shipping.

The code name MAFOR shall be included as the first line of the text of a meteorological
bulletin of MAFOR forecasts. Individual coded forecasts in the bulletin shall not contain
the code name MAFOR.

Group YYG;G,/

This group, indicating the date (day of month) and time (UTC) of the beginning of the
period for which the whole forecast or set of forecasts is valid, shall not be repeated if
forecasts for several areas (AAA) are given in the one message.

Group 0AAAa,,

This group shall indicate the maritime area to which the whole forecast or set of forecasts
refers.

If the geographical name for the forecast region is used instead of the indicator AAAa, it
shall be inserted at the place of this group.

Groups 1GDFyWi. (2VST,T.) (3DkPwHwHuw)

This set of groups shall be repeated as many times as necessary to describe the changes
in the meteorological conditions forecast in a given area, due attention being given to the
need for strict economy in the number of groups used. The first group 1GDF,Wy, in
which G = 1-8, and the following optional group(s), if used, then shall refer to the
forecast weather commencing at the time given in the group YYG1G1/ and continuing
through the period indicated by G. Subsequent groups 1GDF,Wp, (G = 1-8) shall give the
period of time that the described weather is forecast to persist commencing at the end of
the period covered by the preceding group 1GDF,Wn, (G = 1-8). If a phenomenon is
forecast to occur occasionally in the same period, any set 1GDF»\Wn (2VST«Th) (3DkPwHwHwW)
(G = 1-8) shall be followed by a group 1GDF W, (G =9).

Note: The specific value of any of the elements given in the forecast should be understood to be
necessarily approximate and the value of the element in question should accordingly be interpreted
as representing the most probable mean of a range of values which the element may assume
during the period of the forecast concerned and over the area concerned.

Group 1GDFWn,

This group shall indicate the period of time covered by the forecast, the direction and
the force of the forecast wind and the forecast weather.

Group (2VSTyT)
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This optional group shall indicate the forecasts of visibility, state of sea and extreme air

temperatures.
6144 Group (3DkPwHwHw)
61.4.4.1 This group shall indicate, as an optional feature, the direction, the period and the height of

the forecast waves.

61.4.4.2 The direction from which the wave of longest period is travelling shall be given when waves
from several directions are forecast.
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FM 62-VIIl Ext. TRACKOB Report of marine surface observation along a ship’s track

CODE FORM:

SECTION 1

SECTION 2

SECTION 3

Notes:

MMM, YYMMJ

GGgg/ Qclalalala LoLoLoloLo
4meSmcic (6SnTwTwTw) (SSOSOSOSO)
(9dodoCoCo)

D....D

(1) TRACKOB is the name of the code for reporting consecutive marine surface observations along a ship’s

track.

(2) A TRACKOB report containing observations taken on the same date along a ship’s track during one day is
identified by MiMiM;M; = NNXX and the group YYMMJ, and terminated by the ship’s call sign D . ... D.

(3)  Abulletin may contain several TRACKOB reports.

(4) The code is divided into three sections:

Section
number

1
2

Symbolic figure group Contents

— Data for reporting identification and date

— Data for reporting time, location, averaging periods, and marine
surface parameters

— Ship’s call sign

REGULATIONS:

62.1

62.2

62.3
62.3.1

62.3.2

62.3.3

62.3.4

Volume 1.1

General
The code name TRACKOB shall not be included in the report.

Section 1

Section 1 shall be included as the first line of the text in every individual report.

Section 2

The groups GGgg/ QcLalalala LolLolololo shall always be included in each individual
observation within a report. The ship’s position shall refer to its position at mid-point of
beginning and end of observation.

In a TRACKOB report, the group 4mtmsmcic shall be included only for the first
observation and omitted for subsequent observations for which the averaging
procedures are the same. Whenever any subsequent change occurs in the averaging
procedures, the first observation using the subsequent averaging procedures shall
include this group.

When data are available, the group 9dodococo shall be encoded 90000 if the sea-surface
current speed is less than 0.05 metre per second (0.1 knot).

Section 2 shall be repeated as often as observations are available for a given date.
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Section 3

The ship’s call sign D . . .. D shall be entered at the end of a TRACKOB report and shall
terminate an individual report. In the absence of a ship’s call sign, the word SHIP shall
be used forD ....D.

A bulletin of TRACKOB reports

In a bulletin of several TRACKOB reports from either the same ship or different ships,
every individual TRACKOB report shall always include Sections 1, 2 and 3, and Section
2 shall conform to Regulation 62.3.4.
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FM 63-XI Ext. BATHY Report of bathythermal observation

CODE FORM:

SECTION1  MMMM, YYMMJ  GGgg/ Qlalalalals  Lolololololo  (iwddff)  (4s,TTT)

SECTION2  8888k; IxIxIxXrXR 2020ToToTo 211 TAT4 T e ZnZnTnTnTn
999zz 2121 T1T1T4 R ZnZnTnTnTh
(00000)

SECTION3 (66666 (1Z4Z4Z:Zs)  (ksDeDeVeVo)

or

SECTION 4 D....D
99999 A1bwnpnony

Notes:
(1) BATHY is the name of the code for reporting bathythermal observations.
(2) A BATHY report, or a bulletin of BATHY reports, is identified by MiMiM;M; (See Code table 2582).

(3) The code form is divided into four sections:

Section Symbolic figure group Contents
number
1 — Identification and position data. Wind and air temperature
(optional)
2 8888 Type of instrumentation and temperatures at either significant
or selected depths
3 66666 Total water depth and surface current (optional)
4 — Ship’s call sign or station identification group A1bwnsnpny
or
99999

REGULATIONS:

63.1 The code name BATHY shall not be included in the report.
63.2 Section 1
63.2.1 Each individual BATHY report, even if included in a bulletin of such reports, shall

contain as the first group the identification group M;M;M;M;.

63.2.2 Groups QcLalLilLalal, LoLoloLololo

Position shall be reported in tenths, hundredths or thousandths of a degree, depending
on the capability of the positioning system. When the position is in tenths of a degree,
the groups shall be encoded as QcLailL.L.// LolLoLolo//. When the position is in
hundredths of a degree, the groups shall be encoded as QcLaLalala/ LolLoLoLolol-

63.2.3 For the reporting of the value of the direction and speed of the wind, regulations for
FM 13 SHIP shall apply.

Note: The unit of wind speed is indicated by i, (Code table 1853).
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63.3
63.3.1
63.3.2

63.3.3

63.4
63.4.1
63.4.2

63.5
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Section 2

The group IxIxIxXrXr is mandatory and shall follow immediately after the 8888k4 group.
If temperatures are reported at significant depths, the values shall:

(a) Be sufficient to reproduce basic features of the temperature profile;

(b) Define the top and the bottom of isothermal layers;

(c) In the upper 500 metres, never be more and usually less than 20 in number, even
at the cost of loss of detail.

The group 00000 shall be included only when the temperature at the lowest depth of the
sounding, which is reported in the last temperature group, is actually the bottom layer
temperature.

Section 3
The inclusion of this section shall be determined by national decision.

Group 1Z24Z4Z4Z4 shall be omitted when group 00000 is included in Section 2.

Section 4

The ship’s call sign D . . . . D, or identifier group 99999 together with the station
identification group Aibwnpnpny, if not already included in the report, shall be added by
the coastal radio station receiving the report, or by the national collecting centre when
preparing the report for inclusion in bulletins, as appropriate and required.

Notes:
(1) See Regulation 12.1.7.
(2) See Regulation 18.2.3, Notes (1), (2) and (3).
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FM 64-XI Ext. TESAC Temperature, salinity and current report from a sea station

CODE FORM:

SECTION 1 MMM;M; YYMMJ GGgg/ Qclalalalala  Lolololololo (iuddff) (4s,TTT)
SECTION 2 888k1kz IxIxIxXrXR 2z0z0z029 3ToToToTo 4S0S0S0S0
221212124 3TTTiTy 481518181
22nZnZnZn 3TaTaTnTa 48,S1SnSh (00000)
SECTION 3 (66k6k4k3 ZZoZoZoZo dodoCoCoCo
221Z1Z1Z1 d1d1C1C1C1
ZZnZnZnZn dndnCnCnCn)
SECTION 4 (55555 1242 424Z4)

or

SECTION 5 D....D
99999 A1bwnpneny

Notes:

(1) TESAC is the name of the code for reporting observations of temperature, salinity and current from a sea
station.

(2) A TESAC report, or a bulletin of TESAC reports, is identified by MiMiM;M; (See Code table 2582).

(3) The code form is divided into five sections:

Section Symbolic figure group Contents
number
1 — Identification and position data. Wind and air temperature
(optional)
2 888 Temperatures and salinity at either significant or selected depths
3 66 Current at selected and/or significant depths (optional)
4 55555 Total water depth (optional)
5 — Ship’s call sign or station identification group Aibwnpnpne
or
99999
REGULATIONS:
64.1 The code name TESAC shall not be included in the report.
64.2 Section 1
64.2.1 Each individual TESAC report, even if included in a bulletin of such reports, shall

contain as the first group the identification group M;M;M;M;.

64.2.2 Groups QcLalalalala Lolololololo

Position shall be reported in tenths, hundredths or thousandths of a degree, depending
on the capability of the positioning system. When the position is in tenths of a degree,
the groups shall be encoded as QcLailL.L.// LolLoLolo//. When the position is in
hundredths of a degree, the groups shall be encoded as QcLaLalala/ LolLoLoLolol-
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64.3

64.3.1

64.3.2

64.3.3

64.3.4

64.4

64.5
64.5.1
64.5.2

64.6
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For the reporting of the value of the direction and speed of the wind, regulations for
FM 13 SHIP shall apply.

Note: The unit of wind speed is indicated by i, (Code table 1853).

Section 2

Group IxIxIxXrXr

This group is mandatory and shall follow immediately after the 888k1k2 group.

If temperatures and salinity are reported at significant depths, the values shall:

(a) Be sufficient to reproduce basic features of the temperature and salinity profile;
(b) Define the top and the bottom of isothermall/isohaline layers;

(c) In the upper 500 metres, never be more and usually less than 20 in number, even
at the cost of loss of detail.

Both temperature and salinity shall be reported for each significant depth selected. The
criteria for selecting a significant depth may be based on the characteristics of the
temperature profile or the characteristics of the salinity profile. When the measurement
of one of the elements at any particular depth is not available, the corresponding group
shall be omitted from the report.

The group 00000 shall be included only when the temperature (salinity) at the lowest
depth of the sounding, which is (are) reported in the last groups of the section, is (are)
actually the bottom layer temperature (salinity).

Section 3

The inclusion of this section shall be determined by national decision.

Section 4
The inclusion of this section shall be determined by national decision.

This section shall be omitted when group 00000 is included in Section 2.

Section 5

The ship’s call sign D . . . . D, or identifier group 99999 together with the station
identification group Aibwnpnpny, if not already included in the report, shall be added by
the coastal radio station receiving the report, or by the national collecting centre when
preparing the report for inclusion in bulletins, as appropriate and required.

Notes:
(1) See Regulation 12.1.7.
(2) See Regulation 18.2.3, Notes (1), (2) and (3).
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FM 65-XI Ext. WAVEOB

Report of spectral wave information from a sea station or

from a remote platform (aircraft or satellite)

CODE FORM:
D....D
or Miii*

SECTION O MMiM;M; Aibwnpnpny $** YYMMJ GGgg/ or
or Qclalalala  Lololololo™
Telgle//

00Lalnmlp 1hhhh 2HHHsHs  3PoPoPoPy  (4HmHmHmHm) (5PaPaPaPa)
(6HseHseHseHse) (7PspPspPspPsp) (8psaPsaPsaPSa) (9dddddsds)

SECTION 1 (111B1Bt SSSS/ D'D'D'D’/ BB/l 1fafifix Mfafafax ...
BB/// nfafafax mcdfdfdx)

SECTION 2 (2222x CmCmCmnNmNm 1cic1C2C2 3c3C3csCs ... N—1Cn-1Cn-1CnCn
(or ncncnll)

SECTION 3 (3333x CsmCsmCsmNsmNsm 1Cs1Cs1Cs2Cs2 3Cs3Cs3CsaCsa ... ..
n—1Csn—1Csn—1Cansn (Or nCansn//))

SECTION 4 (4444 1da1da1da2daz 1rqrqrary 2da1da1da2da2 2rrqrar L.
Nda1datdazdaz  Nrarerarz)

SECTION 5 (55551, TA1A1A X (1d1d1dsds) 2A2A2Ax (2d2d2dsds) ...
NARARANX (Ndndndsds))

Notes:

(1

satellite platform.

WAVEORB is the name of the code for reporting spectral wave data from a sea station, or from an aircraft or

The code form is divided into six sections (Sections 1 to 5 are optional). However, if any of Sections 2, 3, 4 or 5

Contents

Data for reporting identification (type, buoy identifier, date, time,
location), indication of frequency or wave number, method of
calculation, type of station, water depth, significant wave height and
spectral peak period, or wave length, and optional wave parameters

Sampling interval and duration (or length) of record, and description
of measurement system bands

Maximum non-directional spectral density from heave sensor, and
ratios of individual spectral densities to the maximum value

Maximum non-directional spectral density from slope sensor, and
ratios of individual spectral densities to the maximum value

Directional wave functions. Mean and principle wave directions and
first and second normalized polar Fourier coefficients, for bands
described in Section 1

(2) A WAVEOSB report is identified by MiMiM;M; = MMXX.
@)
are present, Section 1 must be present:
Section Symbolic figure group
number
0 —
1 111
2 2222
3 3333
4 4444
5 5555

* Included in a fixed sea station report only.

*k

Volume 1.1

Directional or non-directional spectral estimates by frequency or
wave number, as indicated, and direction with directional spread

Included in a sea station or remote platform report only.
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REGULATIONS:

65.1
65.1.1

65.1.2

65.1.2.1

65.1.2.2

65.1.2.3

65.1.3
65.1.3.1

65.1.3.2

65.1.3.3

General

The code name WAVEOB shall not be included in the report.
D....D

Use of groups or Iiii*

MiMiMij A1bwnbnbnb *x YYMMJ GGgg/ or
or Qclalalala Lololololo**
Tslele//

Note: See Regulation 18.2.3, Notes (1), (2) and (3).

Each individual WAVEOB report, whether or not included in a bulletin of such reports,
shall contain as the first group the identification group M;M;M;M;.

A sea station shall be indicated by either the group D . . . . D or Aibynpnpne. The position
of a sea station shall be indicated by the groups QcLalailala LoLoLoLolo. A satellite shall
be indicated by the group Islsls// and an aircraft shall report ///ll for Islele//. A fixed sea
station (other than an ocean weather station and a moored buoy), which is considered
by the Member operating it to be in the same category as a land station, shall report its
identification and position by means of the group Iliii.

Note: Data may be transmitted from a sea station or from a remote platform (aircraft or satellite).

In a report from a sea station (including an ocean weather station and a moored buoy),
the latitude and longitude shall be encoded with the actual location of the station. In a
satellite or aircraft report, the latitude and longitude shall indicate the (approximate)
centre of the area observed.

Use of Sections 0 and 1

The first three data groups in Section 0, after the location, shall contain indicators
showing if data are expressed as frequency or wave number, the method of calculation
of data and type of platform, data on the water depth in metres, significant wave height
in centimetres (or tenths of a metre) and spectral peak period in tenths of a second or
spectral peak wave length in metres. Optional groups, when included, shall contain data
on the maximum wave height, average wave period or average wave length, estimate of
significant wave height from slope sensors, spectral peak wave period or peak wave
length derived from slope sensors, average wave period or average wave length derived
from slope sensors, and dominant wave direction and directional spread.

When used, Section 1 shall contain the section identifier, the total number of bands
described in the section, the sampling interval (in tenths of a second or in metres), the
duration in seconds of record of the wave or the length in tens of metres, the number
(BB) of bands described in the next two groups, the first centre frequency (Hz) or first
centre wave number (metres)‘1, and the increment added to obtain the next centre
frequency (Hz) or the next centre wave number (metres)‘1 and their associated
exponents.

Note: In deriving the value of the first centre frequency or wave number and increment from the
groups nf.f.f.x nfsfsfsx, decimal points are assumed at the left of the numeric values. For example,
for centre frequency, the groups 13004 11004 would be interpreted as a first centre frequency of
0.300 x 10™' Hz and an increment of 0.100 x 10”" Hz. (The maximum spectral density value C,CrCn
in Section 2, or C,,,C:mCsm in Section 3, is coded in a similar fashion.)

Except when BB = 00, the two groups for the first centre frequency or first centre wave
number, and the increment added to obtain the next centre frequency or the next centre
wave number (each time preceded by BB) shall be repeated (n) times as required to
describe band distribution.

Note: If sets of data groups are greater than 9, the group identifier (n) for the tenth set will be 0, the
group identifier for the eleventh will be 1, etc.

* Included in a fixed sea station report only.

** Included in a sea station or remote platform report only.

A-130

Volume I.1



65.1.3.4

65.1.4
65.1.4.1

65.1.4.2

65.1.4.3

65.1.5

65.1.6

Volume 1.1
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BB shall be encoded BB = 00 when no increments are given and the following (n)
groups are actual centre frequencies or actual centre wave numbers.

Note: The note under Regulation 65.1.3.3 applies if data groups are greater than 9.

Use of Sections 2 and 3

When used, Section 2 shall contain the section identifier, an exponent associated with
the first data group on the maximum value for non-directional spectra (CnCmCm) in m?
Hz™" for frequencies or m? for wave numbers from wave heave sensors, given as a three-
digit number. The band number (nmny) in which the maximum value for non-directional
spectra occurs shall be included in the same group as the value. Subsequent groups
shall contain ratios of individual spectra to the maximum (cicq to chcn) as a percentage
(00-99), with 00 meaning either zero or 100 per cent.

Notes:
(1)  See note under Regulation 65.1.3.2.

(2) Confusion between a zero ratio and the maximum ratio (100 per cent) should not arise since
the band number (n,n,,) for the maximum has already been identified.

Each group containing ratios shall begin with an odd number representing the unit
value of the first band in the group. Thus, the number 1 shall identify values for the first
and second or eleventh and twelfth or twenty-first and twenty-second, etc., bands. The
last group shall contain two ratios for even numbers of bands and one ratio for odd
numbers of bands. In the case of odd numbers of bands, the last two characters in the
group shall be encoded as //.

When used, Section 3 shall contain the section identifier, and non-directional spectral
data derived from wave slope sensors, analogous to Section 2. Regulations 65.1.4.1,
with the exception of the section identifier, and 65.1.4.2 shall apply.

Use of Section 4

When used, Section 4 shall contain the section identifier and pairs of data groups of
mean direction and principal direction from which waves are coming for the band
indicated, relative to true north, in units of 4 degrees, and the first and second
normalized polar coordinates derived from Fourier coefficients. The pairs of groups
shall be repeated (n) times as required to describe the total number of bands given in
Section 1.

Notes:
(1)  The note under Regulation 65.1.3.3 applies if pairs of data groups are greater than 9.

(2) The mean direction and principal direction from which waves are coming will range from 00
(actual value 358° to less than 2°) to 89 (actual value from 354° to less than 358°). A value of
99 indicates the energy for the band is below a given threshold.

(3) Placing d,:d.1 and d,.d.., for each band in the same group, with ryry and r.r, for the same band
in the next group, allows a quick visual check of the state of the sea.

(4) If d.idar = di2da; and riry > rorp, there is a single wave train in the direction given by the
common value of d.;d.; and d..d...

(5) If the coded value of | d,1da1 — da2daz | > 2 and ryry < r2rp, a confused sea exists and no simple
assumption can be made about the direction of the wave energy.
Use of Section 5

When used, this section shall contain the section identifier, an indicator (I,) indicating
whether the section includes directional or non-directional data, pairs of data groups of
spectral estimates of the first to the n® frequencies or wave numbers and the direction
from which waves are coming in units of 4 degrees for spectral estimates (1) to (n) and
their directional spread in whole degrees.

Notes:

(1)  When non-directional spectra are transmitted, the group containing direction and directional
spread may be omitted.
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Complete directional spectra may be coded by repeating as many duplets as needed to
define the entire spectrum. A partial directional spectrum may be coded by selecting the
largest spectral estimate for any one frequency or wave number band over all directions and
coding this for each frequency or wave number band. Secondary peaks may not be coded
unless the full directional spectrum is transmitted.

For non-directional frequency spectra, the spectral estimates are in m’> Hz™"'. For non-
directional wave number spectra, the spectral estimates are in m®. For a complete directional
frequency spectrum, spectral estimates are in m> Hz™' radian™. For a complete directional
wave number spectrum, the spectral estimates are in m*. For incomplete directional spectra,
whether in frequency or wave number, the units of the spectral estimates should be m* Hz™
or m®. That is, the total integrated energy within a frequency band is given rather than just
that of the peak. If the spectral estimate is less than 0.100 x 10™°, the value of 0 must be used.
The exception to this occurs when all subsequent estimates at higher frequencies are also 0,
in which case only the zero immediately after the last non-zero spectral estimate need be
included; all others need not be coded.

There may be cases when spectral estimates are given in integrated units, such as m?, and it
is necessary to convert these to the units of the code. This is done by calculating the
bandwidth at a frequency by determining the frequency difference between midpoints on
either side of the frequency in question. The integrated spectral estimate is then divided by
this computed bandwidth.
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FM 67-VI HYDRA Report of hydrological observation from a hydrological station

CODE FORM:

SECTION 1 MiMiM;M; YYGG (000AC) BBininin

SECTION 2 22 XHsHsHsHs o000 Lo (GGgg)
SECTION 3 33 XQQQeq 0 ... Ll (GGgg)
SECTION 4 44 tRRRR ... L

SECTION 5 55 tsnTTeTe ... L.

SECTION 6 66 E1E1E2E2E3 DDDss

Notes:

(1

)
©)

(4)

REG

67.1
67.1.1

HYDRA is the name of the code for reporting hydrological observations from a hydrological observing
station.

A HYDRA report, or a bulletin of HYDRA reports, is identified by MiMiMjM; = HHXX.
The HYDRA code form consists of six sections:

Section 1 : Identification letters, day and hour of observation, station identification (using one or two
groups);

Section 2 : Hydrological data relating to stage;

Section 3 : Hydrological data relating to discharge;

Section 4 : Data relating to precipitation and snow cover;
Section 5 : Data relating to air and water temperature;

Section 6 : Data on the state of ice on the river, lake or reservaoir.

Regional associations may decide which of the Sections 2, 3, 4, 5 and 6 of the code form are mandatory
for the transmission of hydrological data for the international basins in the Region. Otherwise national
Services may define such mandatory sections.

Use of bracketed groups:

The bracketed groups are optional under certain conditions. They may or may not be included in the report
as follows:

(0O00ACi)) — The use of this group is optional when the report is destined for national needs. For
international exchange the inclusion of this group in the report is mandatory;
(GGgg) — The inclusion of this group is fixed regionally, or nationally when necessary.
ULATIONS:
General
The code name HYDRA shall not be included in the report.

67.1.2 The identifier groups M;MiM;M; YYGG 000AC; shall be included as the first line of the text

of the bulletin consisting of HYDRA reports of observations which were made at the same
time, in the same Region and country.
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67.1.3

67.1.4

67.1.5

67.2
67.2.1

67.2.2
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Identification of hydrological observing stations:

(@) In an international report the two groups 000AC; BBiuinin shall be used for full
identification of the hydrological observing station;

(b) In a national report, the group 000AC; may be omitted.

In each individual report, whether it is separate or included in a bulletin, the location of the
hydrological observing station shall always be defined by the group BBinixin in which BB is
the international indicator of the basin and iyinin is the identification number of the
station. In addition, if the report is intended for international exchange, the group BBiniuix
shall be preceded by the group 000AC; in the first line of the bulletin.

When data for a particular section are not transmitted, the indicator group of the section
shall be omitted.

Sections

Within Sections 2, 3, 4 and 5, the groups shall be arranged in order of increasing figures of
X, tp and t.

If the ice condition refers to only one phenomenon, the same code figures shall be used for
groups E1Eq and E;E;. If the ice condition refers to two phenomena, two different code
figures shall be used for groups E{E1 and E;E.
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FM 68-VI HYFOR Hydrological forecast

CODE FORM:

SECTION 1 HYFOR (000AC)) BBininin

SECTION 2 22 FruHs1Hs1Hs1Hs1 FruHs2Hs2Hs2Hs2 M1Y1Y1G1G4 (M2Y2Y2G2Gy)
SECTION 3 33 FHQ1Q1Q1eq FHQ2Q2Q2eq M1Y1Y1G1G4 (M2Y2Y2G2Gy2)
SECTION 4 44 1PiM1Y 1Y 2PiM2Y2Y

Notes:

(1) HYFOR is the name of the code for the transmission of hydrological forecasts.
(2) The HYFOR code form consists of four sections:
Section 1: Code name, station identification (using one or two groups);

Section 2 : Stage forecasts, and date-time of occurrence or date-times of the beginning and the end of the
period for which forecasts are valid;

Section 3 : Discharge forecasts, and date-time of occurrence or date-times of the beginning and the end of
the period for which forecasts are valid;

Section 4 : Forecasts of ice phenomena and dates of beginning and end of the period for which forecasts
are valid.

Regional associations may decide which of the Sections 2, 3 and 4 of the code form are mandatory for the
transmission of forecasts for international basins under their jurisdiction. Otherwise national Services may
define such mandatory sections.

(3) Use of bracketed groups:

The bracketed groups are optional under certain conditions. They may or may not be included in the coded
forecast as follows:

(000AC) — The use of this group is optional when the forecast is destined for national needs. For
international exchange the inclusion of this group in the coded forecast is mandatory;

(M2Y2Y2G2G2) — This group is used only when a hydrological forecast applies to a given period.

REGULATIONS:

68.1 General
68.1.1 The code name HYFOR shall appear as a prefix to individual forecasts.
68.1.2 The identifier groups HYFOR 000AC; shall be included as the first line of the text of the

bulletin consisting of HYFOR forecasts established for the hydrological observation
stations situated in the same Region and country.

68.1.3 Regulation 67.1.3 shall apply.
68.1.4 Regulation 67.1.4 shall apply.
68.1.5 When forecasts for a particular section are not transmitted, the indicator group of the

section shall be omitted.
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68.2.3
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Sections

In Sections 2, 3 and 4, the groups shall be arranged in order of increasing code figures
of Fy and P;.

In Sections 2 and 3 and for Fy = 8 or 9, one group M1Y1Y1G1G1 only shall be used to
define the date of occurrence of the forecast. For F4 = 1, 2, 3, 4, 5, 6 or 7, two groups
M1Y1Y1G1G1, M2Y2Y2G.G, define the beginning and the end of the period for which the
forecast is expected to occur.

In Sections 2 and 3, the forecast value of the variable (level or discharge) is given by two
successive groups beginning with the same code figure of Fy. The first group shall
indicate the lower and the second shall indicate the upper limits of the forecast value.
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FM 71-XIl CLIMAT Report of monthly values from a land station

CODE FORM:

SECTION O CLIMAT MMJJJ ITiii

SECTION 1 11 1PoPoPoPo 2PPPP 3snTTTststst 48, TxTxTxSnTnTnTh
S5eee 6R1R1R1R1n,n, 7S1S1S1psp3ps 8mpmmemeTXan
9MemMeMRrMRMsMs

SECTION 2 (222 0YpYpYcYe  1PoPoPoPo 2PPPP 3snTTTststst 48, TxTxTxSnTnTnTh
Seee 6R1R1R1RinmN;  7S184S4 8YPYPYTYTYTXYTx 9YeYeYRYRYSYs)

SECTION 3 (333 0T25T25T30T30 1T35Ta5Ta0T40 2TnoTnoTxoTxo 3R01R01R0sR05
4R10R10R50Rs50 5R100R100R150R 150 6500500501501 7510510850550
8f1of10fa0f20fa0f30 9V1V1V2V2V3Vs)

SECTION 4 (444 0snTxd Txd TxdyxYx 18nTnd Tnd TndYnYn 25nTaxTax TaxYaxYax
3SnTan-l-zln-l-:’:ln)/anyan 4RXRXRXnyryr 5iwfxffoYfXfo
6DsDisDgDyr 7i,GxGxGnGhn)

Notes:

(1)  CLIMAT is the name of the code for reporting monthly values from a land station.

(2) The CLIMAT code form consists of five sections:

Section Symbolic figure group Contents
number
0 — Code name and groups MMJJJ Tliii
1 111 Monthly data of the month referred to in MMJJJ including number of
days missing from the records. This section is mandatory
2 222 Monthly normals corresponding to the month referred to in MMJJJ
including number of years missing from the calculation
3 333 Number of days in the month with parameters beyond certain
thresholds during the month referred to in MMJJJ
4 444 Extreme values during the month referred to in MMJJJ and

occurrence of thunderstorms and hail

REGULATIONS:

711 General

7111 When one or several parameters of a group are not available, the missing parameter(s)
shall be coded with a set of solidi (/). If all parameters of a group are not available, the
group shall be omitted from the report.

71.1.2 When all parameters of a section are missing, except for Section 0 and Section 1, which
are mandatory, the section shall be omitted.

71.1.3 The monthly data shall be coded in the code form which is in force during the month to

which the data refer (e.g. if the CLIMAT code change is effective on 1 November, the
CLIMAT data for October, transmitted in November, will be in the old code form; the first
CLIMAT message in the new code form will be for November data, transmitted in
December).
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71.1.4

71.2
71.21

71.2.2

71.3
71.31

71.3.2

71.3.3

71.4
71.41

71.4.2

71.4.3

71.4.4

A-138
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A CLIMAT bulletin shall contain reports for one specific month only.

Section 0

The code name CLIMAT and the groups MMJJJ TIiii shall appear as the prefix to an
individual report.

The code name CLIMAT and the group MMJJJ shall be included as the first line of the
text of a meteorological bulletin of CLIMAT reports. In this case, individual CLIMAT
reports in the bulletin shall contain neither the code name CLIMAT nor the group
MMJJJ, but shall begin with the group Iiii.

Section 1
Group 3s,TTTssiSt

This group shall contain both the average air temperature and the standard deviation of
the daily values.

Group 6R1R1R1R1Rygn(n;

If for a particular month the total amount of precipitation is zero, RiR1R1R1 shall be given
as 0000 and R4 given by the highest number of quintile which has 0.0 as lower limit (e.g.
in months with no rainfall in the 30-year period, Rq = 5).

Group 7S5181S1pspsps

This group shall be coded to report the total duration of sunshine in whole hours, and
the percentage of the normal that that value represents (pspsps)-

Notes:

(a) If the percentage of the normal is 1% or less but greater than zero, pspsps shall be coded as
001.

(b) If the normal is zero hours, pspsps shall be coded as 999.

(c) If the normal is not defined, pspsps shall be coded as 3 solidi (///).

Section 2

Meteorological Services shall submit to the Secretariat, for distribution to the Members,
complete normal data of the elements for stations to be included in CLIMAT bulletins.
CLIMAT reports for the two months following the submission of such complete normal
data to the Secretariat shall include the normals for the months in question, in the form
given in Section 2. The same procedure shall be followed when Services consider it
necessary to make amendments to previously published normal values.

Note: When normal data are included in the bulletins, the number of stations per bulletin may be
reduced if necessary.

The normal data reported shall be deduced from observations made over a specific
period defined by Technical Regulations.

Note: Section 2 of the code supplies the means to specify the start and finish years, and those
years missing from the calculations where it is not possible to supply data for the full
recommended period.

Group 3s,TTTsisist

The standard deviation s;sts; in this group shall be the normal of the standard deviation
of the daily values.

Group 6R1R1RiRiN(n;

If the normal precipitation for the month is zero, the entire group shall be coded as
6000000.
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Section 3

If the data portion of any group is equal to zero, that group shall be omitted from the
report. For example, during one 30-day month the maximum is less than 25°C on
10 days, from 25°C to 29°C on 10 days, and from 30°C to 34°C on 10 days, the first group
in Section 3 shall be coded as 02010 and the second group shall not be included in the
report.

Section 4

In groups 0, 1, 2, 3, 4 and 5, if the extreme value occurred on only one day, the day of
occurrence shall be coded as the last two digits in the group. If the extreme value
occurred on more than one day, 50 shall be added to the first day and that value be
coded as the last two digits in the group.

Group T7iyGxGxGnGn

This group shall be included only when a change in practice has occurred, that is when
the time of reading of maximum temperature (GxGx) or the time of reading of minimum
temperature (G,Gn) has changed.
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FM 72-XIl CLIMAT SHIP Report of monthly means and totals from an ocean weather

CODE FORM:

SECTION 0

SECTION 2

station
CLIMAT SHIP MMJJJ
99 Lol 4 QcLoLoLolo
- IsnTwTwlw eeenm, R1R1R1R1R¢
PPPP saTTT or
8snTuTuwTw eeell
9snTwTwlw eeen, R1R1R1R1/)
(NORMAL PPPP snITT or
8snTuTuwTw eeell)

Note: CLIMAT SHIP is the name of the code for reporting monthly means and totals from an ocean weather

station.

REGULATIONS:

721
7211

72.1.2

721.3

721.4
72.1.41

72.1.4.2

72.2
72.21
72.2.2

Volume 1.1

Section 1

The code name CLIMAT SHIP and the group MMJJJ shall appear as a prefix to an
individual report.

The code name CLIMAT SHIP and the group MMJJJ shall be included as the first line of
the text of a meteorological bulletin of CLIMAT SHIP reports. In this case, individual
reports in the bulletin shall contain neither the code name CLIMAT SHIP nor the group
MMJJJ.

Regulations 71.1.3 and 71.1.4 shall apply.

Group RiR1R1RiR4

When monthly total precipitation is not available, the group RiR1R1R1Rq4 shall be omitted
from the report and nn,, in the preceding group, shall be coded /I.

If for a particular month the total amount of precipitation is zero, RiR1R1R1 shall be given
as 0000 and Rq given by the highest number of quintile which has 0.0 as lower limit (e.g.
in months with no rainfall in the 30-year period, Rq = 5).

Section 2
Regulation 71.4.1 shall apply.

In broadcasts of normal data, PPPP, TTT and T,T.Tw shall represent normal values
deduced from observations over a 30-year normal period.
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NACLI
CLINP
FM 73-VI { SPCLI Report of monthly means for an oceanic area
CLISA
INCLI

CODE FORM:

NACLI
or
CLINP
or

SPCLI  } MMJJJ

or
CLISA
or
INCLI

LaLalolon
L'al sl 6L on"
L7l oL ol an”

P1P1P2P2P3 P3P4P4P5P5 ..........
P'1P'1P'2P'2P'3 P'3P'4P'4P'5P'5 ..........
PP 1P 2P 2P 3 PP P P sPs ...

Note: The code names NACLI, CLINP, SPCLI, CLISA and INCLI are the names of the code for reporting monthly
means for the following oceanic areas:

NACLI for the North Atlantic;
CLINP for the North Pacific;
SPCLI for the South Pacific;
CLISA for the South Atlantic;
INCLI for the Indian Ocean.

REGULATIONS:

731

73.2

73.3

73.4

73.5
73.51

73.5.2

74.5.3

Volume 1.1

The appropriate code name (NACLI, CLINP, etc.) and the group MMJJJ shall appear as a
prefix to individual reports.

The appropriate code name (NACLI, CLINP, etc.) and the group MMJJJ shall be included
as the first line of the text of a meteorological bulletin of such reports. Individual reports
in the bulletin shall contain neither the code names nor the group MMJJJ.

When monthly means for oceanic areas are issued, they shall be reported in the form
above as soon as possible after the end of the month.

The monthly mean data shall be coded in the code form which is in force during the
month to which the data refer.

Groups P.P.P,P,P; Ps;P,P,PsP5

For the zone between latitudes 20°N and 20°S, the pressure shall be given in tenths of a
hectopascal; for other zones, it shall be given in whole hectopascals.

Every position group LiLailLoLon, L'3L"aL L on’", etc., shall be followed by groups of the
form P1P1P2P2P3, P3P4P4P5P5, ey P'1P'1P'2P'2P'3, P'3P'4P'4P'5P'5, ..., etc.

The first pressure P1P4 shall be the mean monthly pressure at mean sea level for the
point of intersection of the parallel and the meridian specified by L.L, and LoL, in the
preceding position group.
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FM 73 NACLI, CLINP, SPCLI, CLISA, INCLI

The pressures following, i.e. P2P2, P3P3, . . . , etc., shall be the values of the mean
monthly pressure on the same parallel LiL,, but at points LoL, * 5°, LoL, £ 10°, . . ., etc.

The number given for n shall specify the number of the points on the parallel for which
pressure is given.

Note: The succession of points for which pressures are given is in the direction east-west or west-
east, the convenient direction for the ocean concerned being chosen. In Weather Reporting (WMO-
No. 9), Volume C, this direction is specified in every case.
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FM 75-XIl Ext. CLIMAT TEMP Report of monthly aerological means from a land station

FM 76—XIl Ext. CLIMAT TEMP SHIP  Report of monthly aerological means from a ocean

weather station

CODE FORM:

CLIMAT TEMP

CLIMAT TEMP SHIP MMJJJ

MMJJJ Iiii*
{ 99LaLaLa QeLoLoLoLo™
gPoPoPoTo m
H1H1HH1nT4 N1 T4T1T1D1 DiDinvirurs dvidvidvafurfys
HaHzHoHonTs nsz D2Danyareors dv2dyadyafiafiz
Mnm Nt TaTnTnDn DnDnNnfnfn dvndvnGunfunfun

Note: CLIMAT TEMP is the name of the code for reporting monthly aerological mean values from a land station.
CLIMAT TEMP SHIP is the name of the code for reporting monthly aerological means from an ocean weather

station.

REGULATIONS:

75.1

75.2

75.3

75.4

75.5

The code name CLIMAT TEMP or CLIMAT TEMP SHIP and the group MMJJJ shall appear
as a prefix to an individual report.

Note: MM shall be used to indicate the unit of wind speed in addition to indicating the month. When
wind speeds are given in knots, 50 shall be added to MM. When the speed is given in metres per
second, MM shall not be modified.

The code name CLIMAT TEMP or CLIMAT TEMP SHIP together with the group MMJJJ
shall be included as the first line of the text of a meteorological bulletin of CLIMAT
TEMP or CLIMAT TEMP SHIP reports. In this case, individual reports in the bulletin shall
contain neither the code names nor the code group MMJJJ.

The monthly mean data shall be coded in the code form which is in force during the
month to which the data refer.

The monthly mean values of the upper-level element shall include information for
station level and for the isobaric surfaces of 850, 700, 500, 300, 200, 150, 100, 50 and
30 hPa, if available. Solidi (////l) shall be reported for any missing value in the groups of a
level for which any element or all are not available. No group shall be omitted at any
level. Any missing element shall be reported by solidi.

The mean values of station-level pressure, temperature and dew-point depression shall
be the monthly mean values at the time of release of the radiosonde.

* Used in FM 75 only.
**  Used in FM 76 only.

Volume 1.1
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75.6

75.7

75.7.1

75.7.2

75.8

A-146

FM 75 CLIMAT TEMP, FM 76 CLIMAT TEMP SHIP

HiH1H1HinT4
Groups HzH2H2HznT2

HanHannTn

In the case of geopotentials above 9999 standard geopotential metres, the figures
indicating the number of tens of thousands shall be omitted.

dv1dv1 dv1 fv1'|:v1
Groups dvadvadyafyafiz

ananananan

The mean vector wind group shall be included in the message for all the reported
isobaric surfaces. Solidi (/////) shall be reported for this group if the monthly mean vector
wind is not computed for a reported isobaric surface.

To indicate wind speeds of three digits, i.e. of 100 to 199 knots inclusive, 500 shall be
added to dyidy1dy1, etc.

A CLIMAT TEMP or CLIMAT TEMP SHIP bulletin shall contain reports for one specific
month only.
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FM 81-1 SFAZI

Synoptic report of bearings of sources of atmospherics

CODE FORM:

SFAZI (99911) iiiGG F1D1D1D1 Fo[Do.D2D, ...

Note: SFAZI is the name of the code for reporting the bearings of sources of atmospherics.

REGULATIONS:

81.1
81.2

81.3
81.3.1

81.3.2
81.4

81.5

Volume 1.1

The code name SFAZI shall appear as a prefix to an individual report.

The code name SFAZI shall be included as the first line of the text of a meteorological
bulletin of SFAZI reports. In this case, individual reports in the bulletin shall not contain the
code name.

Groups F1IjD1D1D1 FszDzDzDz .....
As many groups as necessary shall be included to describe the different sources.

Note: Stations are grouped into appropriate networks, each network with a coordinating centre, by
arrangement among the Members concerned.

The centre axis shall be reported to the nearest degree.

Reports shall refer to observation periods terminating at the hours 0000, 0300, 0600, 0900,
1200, 1500, 1800 and 2100 UTC and data shall be transmitted for as many of these periods
as possible, in addition to any daily summary (FM 83).

Reports shall be transmitted not later than three hours after the time to which the
observations refer.
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FM 82-1 SFLOC Synoptic report of the geographical location of sources of
atmospherics

CODE FORM:

66600
or
GGxiaA, Llalolok ...
SFLOC Sfm 1 Inxeai Llololok ...
66666

Note: SFLOC is the name of the code for reporting geographical location of sources of atmospherics.

REGULATIONS:

82.1 The code name SFLOC shall appear as a prefix to an individual report.

82.2 The code name SFLOC shall be included as the first line of the text of a meteorological
bulletin of SFLOC reports. In this case, individual reports in the bulletin shall not
contain the code name.

82.3 The first group shall indicate the method used for observations as follows:

66600 shall indicate that atmospherics are located by means of a network of several
direction-finders operating on the same individual atmospherics;

66611 shall indicate that atmospherics are located by means of a network of several
arrival-time stations operating on the same individual atmospherics;

66666 shall indicate that atmospherics are located by means of a single-station range-
bearing technique.

82.4 As many sections as necessary, beginning with 9-indicator groups, are included to
describe the different sources.
82.5 Regulations 81.3.1, 81.4 and 81.5 shall apply.
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FM 83-1 SFAZU

Detailed report of the distribution of sources of atmospherics
by bearings for any period up to and including 24 hours

CODE FORM:

SFAZU iii
999NI

999NI

YG1G1G2G2
g191D"4D"4D"4 9292D"2D 5D ",
g1g1D'1D'1D'1 gzgzD'leleg .....

Note: SFAZU is the name of the code for reporting the distribution of sources of atmospherics by bearings for

any period of time

up to and including 24 hours.

REGULATIONS:

83.1
83.2

83.3

83.4
83.5

Volume 1.1

The code name SFAZU shall appear as a prefix to an individual report.

The code name SFAZU shall be included as the first line of the text of a meteorological
bulletin of SFAZU reports. In this case, individual reports in the bulletin shall not contain
the code name.

As many sections, beginning with 999-indicator groups, as necessary shall be included
to describe the different sources.

Regulation 81.3.1 shall apply.

Summaries referring to the preceding 24-hour period shall be issued once daily.
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FM 85-IX Ext. SAREP

CODE FORM:

Part A

MMMM;

Name of cyclone ninilalala
D....D

Part B

SECTION 1 MMMM;

Name of satellite QLaLalLoLo

SECTION 2 4SSiCmWs
SECTION 3 (96/11
SECTION 4 (97//s¢
SECTION 5 51515
Notes:

Report of synoptic interpretation of cloud data obtained by a
meteorological satellite

YYGGg

Qclolololo

YYGGegs

QLaLalolo

QLalLalolo

/Lddf

QLalalolo

Hiii
or
99Lalala

1Athattm ZStSt//
iii

or

99,4l a

..... (9dsdsfsfs)
QLalalolo /Lddf
..... /Lddf

QLalalole .. ...

Code groups to be developed regionally

D....D

Qclolololo

Qclolololo

(9dsdsfsfs)

QLalalolo
QLaLalolo)

etc.)

(1) SAREP is the name of the code for reporting synoptic interpretation of cloud data obtained by a

meteorological satellite.

(2) A SAREP report from a land station is identified by MiM; = CC, a SAREP report from a sea station by MiM; = DD.

(3) The code form is divided into two parts:

Part Identifier letters (MjM;)
A AA
B BB

Contents

Information on tropical cyclone

Information on significant features

Each part can be transmitted as a separate message.

(4) Part B is divided into five sections:

Section
number
1 —
2 4
3 96
4 97
5 51515
Volume 1.1

Indicator figures or
symbolic figure

Contents

Identification and position data

Synoptic interpretation of cloud

Wind information derived from the movement of cloud

elements (optional)

Snow or ice information (optional)

Code groups to be developed regionally
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FM 85 SAREP

REGULATIONS:

85.1
85.1.1
85.1.2

85.1.3

85.2
85.2.1

85.2.2

85.2.3

85.2.4

85.2.5

85.2.6

85.2.7

85.3

85.3.1
85.3.1.1

85.3.1.2

85.3.1.3

85.3.2
85.3.2.1

85.3.2.2

85.3.2.3

85.3.2.4

85.3.2.5

A-154

General
The code name SAREP shall not be included in the report.

The satellite read-out station which originates the report shall indicate its position by
means of the group Iliii or the groups 99L,L.L, QcLoLoLoLo-

The ship’s call sign D . . .. D shall be included only in SAREP reports from a satellite
readout station at sea.

Part A

For the reporting of the interpretation of cloud mass which is recognized as pertaining
to a tropical cyclone, Part A shall be used.

The time of the picture of the cyclone(s) shall be encoded by the group YYGGg.
Whenever available the name of the cyclone shall be included.

Tropical cyclones shall be numbered by successive numerals ni:. The station
originating SAREP reports shall maintain the number assigned to the cyclone as long as
it exists or can be identified.

The position of the centre of the cloud mass or the tropical cyclone or the eye of the
cyclone, as appropriate, shall be reported by means of the groups nin{LaLala QcLoLoLoLo.

The movement of the centre of the tropical cyclone, when known, shall be included in
the report by means of the group 9dsdsfsfs.

When two or more tropical cyclones are detected on the same photograph and thereby
given the same time, the groups ninilalala Qclolololo 1AWsaitm 2S:S¢// (9dsdsfsfs) shall
be repeated for each cyclone, preceded by the name whenever it is known.

Part B

Section 1 - Identification and position data

The name of the satellite on which the SAREP report is based shall be included in
Section 1.

The groups QLalaloLo shall be used to delineate, in clockwise sequence, the analysed
area.

The first position group shall be repeated.

Section 2 — Synoptic interpretation of cloud

Code groups beginning with the indicator figure 4 shall be used for a description of the
synoptic interpretation of significant features.

The groups QL.L.Lo.L, shall be used to delineate the significant features S¢S;, except
when S¢Sf is coded as 99. In this case, the position groups shall refer to the cloud
pattern indicated by Cp,.

For delineating areas in Section 2, the same rules shall be followed as indicated under
Section 1. When it is used in conjunction with Wy, the position group may refer to a
nearly circular cloud mass or cloud band. In the case of a nearly circular cloud mass,
the position group refers to the centre of the mass. In the case of a cloud band, the
position groups refer to a line centrally located along the length of the band.

The movement of the system under consideration, when known, shall be included in the
report by means of the group 9dsdsffs.

Section 2 shall be used only to describe major synoptic-scale significant features or
cloud masses. Mesoscale or more detailed descriptions shall be included in Section 5,
their reporting being left to regional decision.
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FM 85 SAREP

85.3.3 Section 3 — Wind information derived from the movement of cloud elements

Section 3 shall be used only by centres or stations having highly trained staff and
computer facilities.

85.3.4 Section 4 — Snow or ice information

85.3.4.1 Section 4 shall be included only once a week or when major changes in snow cover or
ice extension are observed, provided snow or ice information is available.

85.3.4.2 For delineating areas in Section 4, the same rules shall be followed as indicated under
Section 1.

85.3.5 Section 5 — Code groups to be developed regionally

Detailed or mesoscale description of cloud information which is required to be reported
shall be included in Section 5.
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FM 86-XI SATEM

CODE FORM:

Part A

SECTION 1 MiMiM;M;
SECTION 2 222
SECTION 3 (333
SECTION 4 (444
SECTION 5 (555
Part B

SECTION 1 MiMiM;M;
SECTION 2 222
SECTION 5 (555
SECTION 6 (666
SECTION 7 (777
PartC

SECTION 1 MiMiM;M;
SECTION 2 222
SECTION 3 333
Part D

SECTION 1 MiMiM;M;
SECTION 2 222
SECTION 6 666
Volume 1.1

Report of satellite remote upper-air

temperature and humidity

YYGG/
QLaLalolo

PaPanLniq

PaPanLnLq

SnToToTtTt

YYGG/
QLalalolo
SnToToTtTt

P1P1PnPnUp
P1P1PnPnUp

P1P1PnPnUp

YYGG/
QLaLalolo

PaPanLnLq

YYGG/
QLaLalolo

P1P1PnPnUp

Telslelsls
(NcNcPcPcPe)

P1P4tLatLati
P2Patiotioti2

Pn Pnththth)

P1P1wL1wL1wL1

P2Pawiowi owio

Pn PnWLnWLnWLn)

(PiPiPilsAY))

Telslelsls
(NcNcPcPcPe)
(PiPiPilsAY))

NAITTT,

NAITTT,

NAITTT,
-)

nuAwWWWW
nuAWWWW

)

Ielslelsls

P1P4tLatiati
P2Patiotioti2

Pn Pnththth

Telslelsls

NATTTTa
NATTTTa

soundings of pressure,

FaFsFaFaFaFy

FaFsFaFaFaFy

FaFsFaFaFaFy

FaFsFaFaFaFy
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Notes:

FM 86 SATEM

(1) SATEM is the name of the code for reporting satellite remote upper-air soundings of pressure, temperature
and humidity

(2) A SATEM report is identified by MiM; = VV

(3) The SATEM code form consists of four parts as follows

Part

A
B

C
D

Identifier letters (MjM;) Isobaric surfaces
AA } Up to and including the 10-hPa surface
BB
CcC } Above the 10-hPa surface
DD

Each part can be transmitted separately.

(4) The code form is divided into a number of sections as follows:

Section
number

1
2
3

Symbolic figure Contents
group

— Identification, input data and processing

222 Position data and cloud data

333 Data for thickness between given reference level and
identified standard isobaric surfaces

444 Data for precipitable water content between given reference
level and standard isobaric surfaces

555 Data for tropopause and surface temperature

666 Data for (mean) temperature between non-standard pressure
levels

777 Data for precipitable water between non-standard pressure
levels

REGULATIONS:

86.1
86.1.1
86.1.2

86.1.3

86.2

86.2.1
86.2.1.1

86.2.1.2

A-158

General
The code name SATEM shall not be included in the report.

Parts A and B shall contain data, in so far as available, only for levels up to and
including the 10-hPa level. A report for Part A shall consist of Sections 1 and 2 plus one
or more Sections 3, 4 and 5. A report for Part B shall consist of Sections 1 and 2 plus
one or more Sections 5, 6 and 7.

Parts C and D shall contain data, in so far as available, only for levels above the 10-hPa
level, up to and including the 0.1-hPa level.

Parts A and C

Section 1

The identification of the satellite shall be reported by means of Iglgls. Iglgle defines the
satellite name and one group contains F3F3F; (originating/generating centre) and F4F4F4
(originating/generating sub-centre). If F4F4F4 is not coded, it is replaced by three solidi
(/).

The type of sensor used shall be indicated by means of I;. The type of processing
performed shall be indicated by means of I4. The code table for Is will vary with each
type of satellite.
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86.2.1.3

86.2.2
86.2.2.1

86.2.2.2

86.2.2.3

86.2.3

86.2.4

86.3
86.3.1

86.3.2

Volume 1.1

FM 86 SATEM

Satellite operators, where appropriate, shall therefore inform the WMO Secretariat, as
early as possible before launch, of the proposed national coding procedures and code
table for I; for each satellite to be launched. The Secretariat shall then inform all
countries by suitable advance information of the specifications of the code table for I3
and shall include this information in Volume Il of the Manual on Codes.

Section 2

The geographical location of the sounding shall be indicated by means of the group
QLaLaL,Lo.

When included in Section 2 of Part A, the group NcNcP.P:P. shall contain data on the
cloud cover in the area of the sounding. To describe cloud layers, the group shall be
repeated as required.

The group NcNcP:P:P. shall be included in the report whenever the information on cloud
cover (including nil when appropriate) is available and reliable.

Section 3

Section 3 shall contain the thickness between a standard reference level given by the
pressure indicator PaPa and the standard isobaric surfaces indicated by P1P1 . . . P,Pn.
Section 4

Section 4 shall contain the amount of precipitable water in a layer between a standard
reference level indicated by PaPa and the standard isobaric surfaces indicated by
PiP1...PnPn.

Parts B and D
Section 2

Regulation 86.2.2.2 shall apply, mutatis mutandis, to Part B.

Section 6

Section 6 shall contain mean temperature data for one or more specified layers
indicated by pressure indicators P1P1 and P,P,. Each of these layers shall be divided
from P4P4 into adjacent sublayers of variable thicknesses (n, multiplied by u, hPa), as
required by the vertical locations of temperature measurement.

Note: A redundancy check can be performed on each layer P,P, and P,P, of Section 6. The sum of
code figures n, for the layer, multiplied by the unit layer (indicated by u,), must be equal to the
pressure difference between P,P, and P,P,.
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FM 87-XI SARAD Report of satellite clear radiance observations

CODE FORM:

SECTION 1

SECTION 2

SECTION 3
or
SECTION 4

Notes:

MiMiM;M; YYGG/ Isl 6l 6l 3l 4 F3F3F3sF4F4F4

222 QLalalolo (NcNcPcPcPe) 1[A2A2A2

6c1C1CnCn 1TuR1R1R1 2uR2R2R2 ... nuRnRnRA
7C1C1CnCn 1qT1T1Tat 2qT2ToTa2 ... NgTnTnTan

(1) SARAD is the name of the code for reporting satellite clear radiance.

(2) A SARAD report is identified by the symbolic letters MiMiM;M; = WWXX.

(3) The code form is divided into a number of sections as follows:

Section
number

1

2
3
4

Indicator figures or Contents
symbolic figure group

— Identification, date and time

222 Position, optional cloud information and zenith angle
6 Clear radiance data, directly expressed in energy units
7 Clear radiance data, indirectly expressed in equivalent

blackbody temperature units

(4) Part B is divided into five sections:

where

3

Ccqv

R= !
Cov

T

exp + 1

R Radiance in mW/(s.cmz.sr.cm’1)

T Equivalent blackbody temperature in K
v Wave number in cm™

¢ 1.191 066 x 10~ mWi/(s.cm®.sr.cm™)
c2  1.438833K/(cm™).

REGULATIONS:

87.1
87.1.1
87.1.2

Volume 1.1

General
The code name SARAD shall not be included in the report.

Whenever it is not possible to report clear radiance data, directly expressed in energy
units, with sufficient precision to achieve the temperature sounding accuracies needed
(for example, to the nearest degree Celsius), Section 3 shall be omitted and Section 4
shall be used to report clear radiance data, indirectly expressed in equivalent blackbody
temperature units.
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87.1.3

87.2

87.3

87.4
87.4.1

87.4.2

87.4.3

87.4.4

87.4.5

87.5
87.5.1

87.5.2

87.5.3

87.5.4

87.5.5

A-162

FM 87 SARAD

Except for the case where Regulation 87.1.2 applies, Section 3 shall be used, and
Section 4 shall not be included in the report.

Section 1

Regulation 86.2.1 shall apply.

Section 2

Regulations under 86.2.2 shall apply.

Section 3

Section 3 shall contain clear radiance data corresponding to the sounding identified by
means of Section 1 for filter channel numbers arranged in the order of decreasing
spectral wave length.

When clear radiance values are not available for filter channel numbers smaller than a
given filter channel number, the clear radiance values relative to the filter channels for
which no data are available shall not be included in the report. The lowest filter channel
number for which data are included shall in all cases be indicated by means of cicq in
group 6c¢cicicnCp.

When clear radiance values are not available for filter channel numbers greater than a
given filter channel number, the clear radiance values relative to the filter channels for
which no data are available shall not be included in the report. The highest filter channel
number for which data are included shall in all cases be indicated by means of c,c, in
group 6c¢cicicnCp.

When use is made of Regulations 87.4.2 and 87.4.3 to report abbreviated soundings,
data for all filter channel numbers between cic1 and cncn shall be included in the report.

If the number of filter channels in operation exceeds a multiple of 10, the serial indicator
figure preceding the clear radiance values in the report shall be reset to 1, 2, etc.

Section 4

Section 4 shall contain clear radiance data corresponding to the sounding identified by
means of Section 1 for filter channel numbers arranged in the order of decreasing
spectral wave length.

When clear radiance values are not available for filter channel numbers smaller than a
given filter channel number, the clear radiance values relative to the filter channels for
which no data are available shall not be included in the report. The lowest filter channel
number for which data are included shall in all cases be indicated by means of cicq in
group 7¢1C1CnCn.

When clear radiance values are not available for filter channel numbers greater than a
given filter channel number, the clear radiance values relative to the filter channels for
which no data are available shall not be included in the report. The highest filter channel
number for which data are included shall in all cases be indicated by means of c,c, in
group 7¢1C1CnCn.

When use is made of Regulations 87.5.2 and 87.5.3 to report abbreviated soundings,
data for all filter channel numbers between cic1 and cnc, shall be included in the report.

Regulation 87.4.5 shall apply.
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FM 88-XI SATOB

CODE FORM:

SECTION1 ~ MMMM; YYMMJ
SECTION 2 (222 B1B2B3nn
SECTION 3 (333 B1B2Bsnn
SECTION 4 (444 .B.1 .B-zli%snn
SECTION5 (555 B1B2B3nn
SECTION 6 (666 B1B2B3nn
SECTION7 (777 PuPu/lf
SECTION8 (888 B1B2Bsnn
Notes:

(1

humidity and radiation.

)
©)
Section Symbolic figure
number group
1 —
2 222
3 333
4 444
5 555
Volume 1.1

Report of satellite observations of wind, surface temperature,
cloud, humidity and radiation

GGggwi Islslel// F3sF3sF3sF4F4F4

ULaULoULaULo/ PcP:TcTcTa ddfff
............... )

ULaULoPePe/ ddfff

.......... )

ULaULoTsTsTa

..... )

ULaULoPde/ NchTcTcTa

.......... )

ULa1tULotULa2ULo2ULas  ULoaUraaULoaULasULos H1H2H3H4Hs
............... )
B1B2Bann  UratULo1ULa2ULo2ULas  UrosULasULoaUrasUios  U1U2U3UsUs
.................... )
ULa1ULo1ULa2ULo2/ 1uFLFLFL 2uFiFiF; 3uFsFsFs
.................... )

SATOB is the name of the code for reporting satellite observations of wind, surface temperature, cloud,

A SATOB report is identified by the symbolic letters MiMiM;M; = YYXX

The code form is divided into a number of sections as follows:

Contents

Time and identification data

Data for wind and cloud or water-vapour temperature at
specified pressure levels

Data for wind at specified pressure levels
Data for surface temperatures

Data for clouds
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Section
number

6
7
8

FM 88 SATOB

Symbolic figure Contents
group
666 Data for maximum cloud-top altitude
777 Data for troposphere humidity
888 Data for radiation balance

(4) It is recommended that, within each section, a report should be confined to one geographical area. Proper
transmission of each report is thereby ensured and the amount of data to be transmitted to individual users

is reduced.

REGULATIONS:

88.1
88.1.1
88.1.2

88.1.3

88.2

88.3

88.4

88.5

88.6

88.7

A-164

General
The code name SATOB shall not be given in the report.

The report shall consist of Section 1 plus Section 8 or Section 1 plus one or more of
Sections 2to 7.

The data shall be arranged in 10-degree squares.

Section 1

Section 1 shall indicate the satellite name (Regulation 86.2.1.1 applies) and the time of
the observation, except when Regulation 88.9.2 applies.

Section 2

Section 2 shall be included in the report when data on cloud or water-vapour
temperature and winds computed from cloud movement or water-vapour motion are
available.

Section 3

Section 3 shall be included in the report when data for winds computed from cloud
movement or water-vapour motion are available, while cloud or water-vapour
temperature data are not available.

Section 4

Section 4 shall be included in the report when surface temperature data are available.

Section 5

Section 5 shall contain data giving the individual percentage cloud cover of the various
cloud layers and the temperature at the top of each layer. If available, the pressure at the
top of the layer (in tens of hectopascals) shall be given by P4Pg4. If pressure is not
available, P4P4 shall be coded as //.

Section 6

Section 6 shall be included in the report when data on maximum cloud-top altitude are
available.
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88.8 Section 7

Section 7 shall be included in the report when humidity data from a given level up to the
tropopause are available. The group PyPy/// shall specify the lower level.

88.9 Section 8

88.9.1 Section 8 shall be included in the report when data for total radiation (for 24 hours) are
available (outgoing: long-wave and short-wave; incoming: short-wave).

88.9.2 When Section 8 is included in the report, GGgg in Section 1 shall be coded as a series
of solidi (////), while YY refers to the day over which the total radiation is integrated.
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Section B

SPECIFICATIONS OF SYMBOLIC LETTERS
(or groups of letters)

Symbolic letters and remarks as to the methods of coding

Note: General information about methods of observation will be found in the Guide to Meteorological
Instruments and Methods of Observation (WMO-No. 8).






SYMBOLIC LETTERS AND REMARKS
AS TO THE METHODS OF CODING

REMARK: When coding a value which can be directly transcribed into figures, and when the number of
significant figures of this value (expressed in the units given in the relevant specification) is lower than the
number of symbolic letters reserved for this element, one or more zeros, as appropriate, must be inserted
at the left of the significant figure(s) of the reported value.

Example: If the altitude of the cloud base is 3 600 metres and must be reported in the cloud section of
the FM 45 IAC code form, where the symbolic letters H,H,H,, (altitude of cloud base in hundreds of metres)
are reserved for this purpose, the code figure will be 036. Similarly, if the altitude of the cloud base is
800 metres, the code figure will be 008.

A Mirage. (Code table 0101)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

— Direction of latitude (N = North, S = South).
(FM 22, FM 42, FM 50, FM 57)

— WMO Regional Association in which the hydrological observing station is located
(1 — Region I; 2 — Region Il, etc.).
(FM 67, FM 68)

Ac Accuracy of the position of the centre or the eye of the tropical cyclone. (Code table 0104)
(FM 20)
An Type of anemometer. (Code table 0114)
(FM 18)
Ar Index of accuracy of layer mean air temperature data (supplied by operator).
(FM 86)
Aa Accident early notification — article applicable. (Code table 0131)
(FM 22)
Ac Cause of incident. (Code table 0133)
(FM 22)
Ae Incident situation. (Code table 0135)
(FM 22)
A Accuracy of the fix and repetition rate of atmospherics. (Code table 0139)
(FM 82)
A Accuracy of determination of the geographical position of the tropical cyclone. (Code
table 0152)
(FM 85)

— Index of accuracy of tropopause data (supplied by operator).
(FM 86)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Index of accuracy of precipitable water in the layer (supplied by operator).
(FM 86)

WMO Regional Association area in which buoy, drilling rig or oil- or gas-production
platform has been deployed (1 — Region I; 2 — Region I, etc.). (Code table 0161)
(FM 13, FM 18, FM 22, FM 63, FM 64, FM 65)

Day darkness, worst in direction D,. (Code table 0163)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Activity or facility involved in incident. (Code table 0177)
(FM 22, FM 57)

Maritime area.
(FM 61)

Anemometer height expressed in decimetres.
(FM 18)

Spectral estimates of the first to n" frequencies (or wave numbers if so indicated).
(FM 65)

(1)  The use of frequency or wave number is indicated by symbolic letter I,.

Zenith angle, in tenths of a degree.
(FM 87)

Area.
(FM 53)

Characteristic of pressure tendency during the three hours preceding the time of
observation. (Code table 0200)
(FM 12, FM 13, FM 14, FM 18)

Change in character of the eye during the 30 minutes preceding the time of observation.
(Code table 0204)
(FM 20)

Trend in behaviour of ice. (Code table 0210)
(FM 44)

Tendency of echo pattern. (Code table 0235)
(FM 20)

Distribution of atmospherics. (Code table 0239)
(FM 82)

Portion of the maritime area. (Code table 0244)
(FM 61)
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SPECIFICATIONS OF SYMBOLIC LETTERS

a Apparent 24-hour change in intensity of the tropical cyclone. (Code table 0252)
(FM 85)
ay Reason for no report or ground equipment employed. (Code table 0262)

(FM 39, FM 40)

a, Hundreds figure of a1aa4, axaza,.
az } (FM 47, FM 49)
as Standard isobaric surface for which the geopotential is reported. (Code table 0264)
(FM 12, FM 14)
ay Type of measuring equipment used. (Code table 0265)
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)
as Type of report and unit of reported radiological quantity. (Code table 0266)
(FM 22)
aa Decimal exponent of radiological quantity or discharge of the main receiving water body.
(FM 22, FM 57)
aqa, Tens and units figures of ajaa,, azaza.
azay } (FM 47, FM 49)
aia a4 Type of parameter. (Code table 0291)
doasas } (FM 47, FM 49)
(1) Inthe case of FM 49 GRAF, azaza; is replaced by 000 in the code form.
B Direction of longitude (E = East, W = West).
(FM 22, FM 42, FM 50, FM 57)
— Turbulence. (Code table 0300)
(FM 51, FM 53, FM 54)
Ba Turbulence. (Code table 0302)
(FM 42)
Bt Type of release. (Code table 0324)
(FM 22)
B, High-level turbulence. (Code table 0359)
(FM 41)

(1)  High-level turbulence refers to the type of aircraft turbulence which is normally found above
about 6 km, exclusive of turbulence in Cumulonimbus cloud. High-level turbulence is
sometimes referred to as clear-air turbulence but does not exclude turbulence in Cirrus cloud.

BB Number of bands described by the next two groups, except that BB = 00 indicates each of
the following groups represents only a centre frequency or wave number.
(FM 65)
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BB (continued)

BrBr

BB+

BB

B1B2B3

A-172

SPECIFICATIONS OF SYMBOLIC LETTERS

International indicator for basin in a given WMO Region (A).
(FM 67, FM 68)

(1)  This indicator defines the basin, or group of basins, in which the hydrological observing station
is situated. This basin or group of basins may be international or national.

(2) The list of international indicators for basins is given in Volume Il of the Manual on Codes.

Estimated surface friction. (Code table 0366)
(FM 15, FM 16)

Total number of bands described.
(FM 65)

Type of buoy. (Code table 0370)
(FM 18)

Number designating a 10° x 10° square in the geographical grid formed by the intersection
of two meridians and two parallels of latitude. These four lines correspond to geographical
coordinates which are in pairs of consecutive multiples of 10° and can therefore be
expressed as follows:

lax 10°, (I + 1) x 10° (latitude)

lb x 10°, (I, + 1) x 10° (longitude).

In the above expressions, I, and |, are positive integers that may vary between 0 and 8
and between 0 and 17 respectively. Both latitudes are either N or S and both longitudes
are either E or W.

The square number is obtained by using the specifications below:
B, = Q — Octant of the globe. (Code table 3300)

Bz = Ia-
B3 = Units figure of integer I,.
(FM 88)

(1) That corner of square B{B,B3; which corresponds to the geographical coordinates
l.x 10° and |, x 10° is used as a reference point to obtain the coordinates of any point
lying inside the square:

(@) To the nearest degree, by adding up to 9° to the coordinates of the corner in
question;

(b) To the nearest tenth of a degree, by adding up to 9.9° to the coordinates of the
corner in question.

(2) Points lying on the 180° meridian will be encoded by using B; = 8 and B4 = 1 in the
northern hemisphere and B4 = 6 in the southern hemisphere.

(3) Each Pole will be encoded by B, =9, B3 = 0 and B4 = 1 for the North Pole and B, =6
for the South Pole.

(4) Between 80° latitude and each of the Poles, the squares are reduced to triangles
which nevertheless are covered by the above system.

(5) The numbering system of squares is given in Code table 0371.

Ice of land origin. (Code table 0439)
(FM 12, FM 13, FM 14)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Sub-area belonging to the area indicated by A,. (Code table 0161)

(FM 13, FM 18, FM 22, FM 63, FM 64, FM 65)

Type of special level. (Code table 0491)
(FM 47, FM 49)

(1

In the case of FM 49 GRAF, bsb, is replaced by 00 in the code form

Genus of cloud. (Code table 0500)

(1

(FM 12, FM 13, FM 14)

The genus of the cloud of the reported layers shall be determined on the basis of the
10 genera of cloud and of their illustrations given in the Infernational Cloud Atlas.

Total concentration of all ice. (Code table 0501)

(FM 44)

Genus of cloud predominating in the layer. (Code table 0500)

(FM 45)

Clouds of the genera Cirrus, Cirrocumulus and Cirrostratus. (Code table 0509)

(1

)

(FM 12, FM 13, FM 14, FM 35, FM 36, FM 38)

The figure to be reported for Cy shall be determined on the basis of the detailed description of
Ch clouds and illustrations of them in the International Cloud Atlas in conjunction with
specifications in Code table 0509.

The figure Cy = 9 shall be used when the predominant Cy clouds are Cirrocumulus although
small amounts of Cirrocumulus may be present in the Cy cloud system reported under Cy = 1
to 8.

Clouds of the genera Stratocumulus, Stratus, Cumulus and Cumulonimbus. (Code
table 0513)

(1

(FM 12, FM 13, FM 14, FM 35, FM 36, FM 38)

The figure to be reported for C. shall be determined on the basis of the detailed description of
the low clouds and illustrations of them in the International Cloud Atlas in conjunction with
specifications in Code table 0513.

Clouds of the genera Altocumulus, Altostratus and Nimbostratus. (Code table 0515)

(1

(FM 12, FM 13, FM 14, FM 35, FM 36, FM 38)

The figure to be reported for Cy shall be determined on the basis of the detailed description of
Cwm clouds and illustrations of them in the International Cloud Atlas in conjunction with
specifications in Code table 0515.

Extent of runway contamination. (Code table 0519)

(FM 15, FM 16)

Special clouds. (Code table 0521)

(9-group in Section 3 of FM 12, FM 13 and FM 14)

Nature of clouds of vertical development. (Code table 0531)

(9-group in Section 3 of FM 12, FM 13 and FM 14)
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Cs
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SPECIFICATIONS OF SYMBOLIC LETTERS

Coloration and/or convergence of clouds associated with a tropical disturbance. (Code
table 0533)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Concentration of the tertiary form of ice. (Code table 0501)
(FM 44)

Indicator of the country for each basin (BB) in which the hydrological observing station is
situated.
(FM 67, FM 68)

(1)  The list of indicators for countries is given in Volume Il of the Manual on Codes.

Maijor cloud configuration. (Code table 0544)
(FM 85)

Concentration of the predominant form of ice. (Code table 0501)
(FM 44)

Concentration of the quaternary form of ice. (Code table 0501)
(FM 44)

Concentration of the secondary form of ice. (Code table 0501)
(FM 44)

Cloud system. (Code table 0551)
(FM 45)

Description of the top of cloud whose base is below the level of the station. (Code
table 0552)
(FM 12, FM 14)

Concentration of the quintary form of ice. (Code table 0501)
(FM 44)

Orographic clouds. (Code table 0561)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Concentration of the predominant stage of development of ice. (Code table 0501)
(FM 44)

Confidence figure. (Code table 0562)
(FM 45, FM 46)

Concentration of the secondary stage of development of ice. (Code table 0501)
(FM 44)

Probability in tens of per cent.
(FM 53, FM 54)

(1) C2 cannot exceed 5 = 50 per cent. (If the probability of occurrence of an element exceeds
50 per cent, then that occurrence shall be the predominant feature of the forecast.)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Concentration of the tertiary stage of development of ice. (Code table 0501)
(FM 44)

Concentration of the quaternary stage of development of ice. (Code table 0501)
(FM 44)

Concentration of the quintary stage of development of ice. (Code table 0501)
(FM 44)

Genus of cloud whose base is below the level of the station. (Code table 0500)
(FM 12, FM 14)

Probability in per cent rounded off to whole tens.
(FM 51)

(1)  C2Cz cannot exceed 50 = 50 per cent. (If the probability of occurrence of an element exceeds
50 per cent, then that occurrence shall be the predominant feature of the forecast.)

Maximum non-directional spectral density derived from heave sensors, in m® Hz™" for
frequencies and m® for wave numbers.
(FM 65)

Maximum non-directional spectral density derived from slope sensors, in m? Hz™' for
frequencies and m® for wave numbers.
(FM 65)

ICAO international four-letter location indicator.
(FM 15, FM 16, FM 51, FM 54)

Four last digits of check sum.
(FM 47)

Thermodynamic correction technique. (Code table 0659)
(FM 39, FM 40)

Concentration or arrangement of sea ice. (Code table 0639)
(FM 12, FM 13, FM 14)

Wind correction technique. (Code table 0659)
(FM 39, FM 40)

The ratio of the spectral density derived from slope sensors for a given band, to the
maximum spectral density given by Cs,,CsmCsp-
(FM 65)

(1) A coded value of 00 may indicate either zero, or that the band contains the maximum spectral
density. Since the band containing the maximum value will have been identified, it will be
obvious which meaning should be assigned.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Sea-surface current speed, in tenths of a metre per second or tenths of a knot, in units
indicated by i.
(FM 62)

(1) dodococo is encoded 0000 if the current speed is less than 0.05 metre per second (0.1 knot).

The ratio of the spectral density derived from heave sensors for a given band, to the
maximum spectral density given by C,,C,Cp..
(FM 65)

(1) See Note (1) under Cs1Cs1, Cs2Cs2, - . . CsnCsn

Number of filter channel which corresponds to the data included in the first (to R1R4R4) and
in the last (to R,RnR,) positions.
(FM 87)

(1)  Filter channel numbers range from 01 to a value determined by the instrumental characteristics.

Speed of the current, in centimetres per second, at selected and/or significant depths
starting with sea surface.
(FM 18, FM 64)

True direction from which surface wind is blowing. (Code table 0700)
(FM 61)

True direction towards which ice has drifted in the past 12 hours. (Code table 0700)
(FM 44)

True direction from which Cy clouds are moving. (Code table 0700)
(FM 12, FM 13, FM 14)

True direction from which swell is moving. (Code table 0700)
(FM 61)

True direction from which C, clouds are moving. (Code table 0700)
(FM 12, FM 13, FM 14)

True direction from which Cy, clouds are moving. (Code table 0700)
(FM 12, FM 13, FM 14)

True direction in which orographic clouds or clouds with vertical development are seen.
(Code table 0700)
(FM 12, FM 13, FM 14)

True direction in which the phenomenon indicated is observed or in which conditions
specified in the same group are reported. (Code table 0700)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

True direction towards which an echo pattern is moving. (Code table 0700)
(FM 20)
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SPECIFICATIONS OF SYMBOLIC LETTERS

True bearing of principal ice edge. (Code table 0739)
(FM 12, FM 13, FM 14)

(1)  If more than one ice edge can be stated, the nearest or most important shall be reported.

True direction from which the phenomenon indicated is coming. (Code table 0700)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

True direction of resultant displacement of the ship during the three hours preceding the
time of observation. (Code table 0700)
(FM 13)

Direction of observation given by one or two-letter indicators of the eight points of the
compass (N, NE, etc.).
(FM 15, FM 16)

True orientation of water feature given in W,. (Code table 0755)
(FM 44)

True direction of the point position from the station. (Code table 0700)
(FM 45)

Runway designator reported in accordance with ICAO Annex 14.
(FM 15, FM 16)

Surface current direction, in tens of degrees.
(FM 63)

Number of days in the month with hail.
(FM 71)

Dew-point depression at the tropopause level. (Code table 0777)
(FM 35, FM 36, FM 37, FM 38)

Number of days in the month with thunderstorm(s).
(FM 71)

Dew-point depression at standard isobaric surfaces or at significant levels, starting with
station level. (Code table 0777)
(FM 35, FM 36, FM 37, FM 38)

Ice thickness, in centimetres.
(FM 67)

Monthly mean dew-point depression, in tenths of a degree Celsius, at specified isobaric
surfaces starting with station level.
(FM 75, FM 76)

True direction, in whole degrees, of source.
(FM 81)

A-177



D4D"41D"4
D’,D,D",
etc.
DPaDPaDPaDPa
D'D'D'D’
D....D

dr

de

do

A-178

SPECIFICATIONS OF SYMBOLIC LETTERS

True direction, in whole degrees, of the axis of the centre corresponding to g19+, 929>, etc.

(FM 83)

Radius of protective action (to be) taken, in kilometres.

(FM 22)

Duration of record of wave, in seconds, or length of record of wave, in tens of metres.

(1

(FM 65)

The use of frequency or wave number is indicated by symbolic letter I,.

Ship’s call sign consisting of three or more alphanumeric characters.

(FM 13, FM 20, FM 33, FM 36, FM 62, FM 63, FM 64, FM 65, FM 85)

Call sign, consisting of three or more alphanumeric characters, for mobile land station
making surface or upper-air observations or issuing a radiological report on a routine basis
and/or in case of accident.

(1)

(FM 14, FM 22, FM 34, FM 38, FM 57)

It is recommended that this group should be encoded in the form A1A;DDD, where AA;
are the two-letter geographical designators related to countries or territories as specified in
Table C1, Part | of Attachment 11-5 of the Manual on the Global Telecommunication System
(Volume 1). DDD are location designators comprising the first three letters of the name of the
town or commune, where the mobile land station carried out upper-air sounding.

Amount of temperature change, the sign of the change being given by s,. (Code
table 0822)

(FM 12, FM 13, FM 14)

Duration and character of precipitation given by RRR. (Code table 0833)

(1

)

(9-group in section 3 of FM 12, FM 13 and FM 14)

If only one period of precipitation has occurred during the period covered by WiW,, the
duration is defined as the time elapsed from the beginning (a) until the end of the period of
precipitation, if precipitation is not occurring at the time of observation, or (b) until the time of
observation, if precipitation is occurring at the time of observation.

If two or more periods of precipitation have occurred during the period covered by W1W5, the
duration of precipitation is defined as the time elapsed from the beginning of the first period of
precipitation, all or part of which occurred during the period covered by W1Wo5, (a) until the end
of the last period of precipitation, if precipitation is not occurring at the time of observation, or
(b) until the time of observation, if precipitation is occurring at the time of observation.

Decimal point locator

(1

)

(FM 39, FM 40)

The decimal point locator is defined as the number of places to the left of the third significant
figure. The decimal point must be so placed as to obtain the actual density in g m™ by p1p1p1.

The third significant figure is always included in the value reported for symbol dj.

For example: If air density is 120 g m~, the group 9dpp1p1p1 is coded 90120, d, being 0. If
air density is 1.20 g m~, the group 9dypip1p1 is coded 92120, d, being 2. If air density is
0.281g m, the group 9dpp1p1p1 is coded 93281, d, being 3.
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SPECIFICATIONS OF SYMBOLIC LETTERS

True direction, in tens of degrees, from which wind is blowing (or will blow). (Code
table 0877; stations within 1° of the North Pole use Code table 0878)
(FM 12, FM 13, FM 14, FM 18, FM 22, FM 39, FM 40, FM 45, FM 63, FM 64, FM 88)

True direction (rounded off to the nearest 5°), in tens of degrees, from which wind is
blowing.
(FM 32, FM 33, FM 34, FM 41)

Forecast true direction, in tens of degrees, from which wind will blow at the relevant grid
point. (Code table 0877)
(FM 50)

True direction, in tens of degrees, from which wind is blowing, derived from movement of
cloud elements. (Code table 0877)
(FM 85)

(1)  When encoding wind direction that has been rounded off to the nearest 5°, the hundreds and
tens figures of this rounded direction shall be reported by dd and the units figure shall be
added to the hundreds figure of the wind speed.

Examples:
(a) 293°/162 knots shall be encoded (b) 292°/162 knots shall be encoded
295 290
+_ 162 +___162
29662 29162

(2) Stations within 1° of the South Pole shall use Code table 0877 for reporting wind direction.
These stations shall orient their azimuth rings so that the ring's zero coincides with the
Greenwich meridian, e.g. wind from 0° longitude is coded 36, from 90°E longitude is coded 09,
from 180° longitude is coded 18, and from 90°W longitude is coded 27, etc.

Drift direction of the buoy, expressed in tens of degrees, at the last known position of the
buoy given in the groups YYMMJ GGgg/.
(FM 18)

Extreme anticlockwise direction from the mean direction of the wind reported by dd.
(FM 22)

Mean direction, in units of 4 degrees, from which waves are coming for the band indicated,
relative to true north. (Code table 0880)
(FM 65)

(1) A value of 99 indicates the energy for that band is below a given threshold.

Principal direction, in units of 4 degrees, from which waves are coming for the band
indicated, relative to true north. (Code table 0880)
(FM 65)

(1) See Note (1) under da1dar.

Extreme clockwise direction from the mean direction of the wind reported by dd.
(FM 22)

True direction, in units of 4 degrees, from which dominant wave is coming. (Code
table 0880)
(FM 65)
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SPECIFICATIONS OF SYMBOLIC LETTERS

True direction, in tens of degrees, from which wind will blow at the altitude indicated by
hyhshyx. (Code table 0877)
(FM 53, FM 54)

True direction, in tens of degrees, from which jet-stream wind is blowing (or will blow).
(Code table 0877)
(FM 45)

True direction (rounded off to the nearest 5°), in tens of degrees, from which maximum
wind is blowing.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under dd.

True direction, in tens of degrees, from which maximum wind will blow at the flight level
given by nynyny. (Code table 0877)
(FM 50)

True direction, in tens of degrees, from which maximum wind will blow at the height given
by h",h"h. (Code table 0877)
(FM 53, FM 54)

True direction, in tens of degrees, towards which the system or front is moving. (Code
table 0877)
(FM 20, FM 45, FM 46)

(1) dsds denotes the direction towards which the system is moving at the position indicated by the
preceding group(s)

Directional spread, in whole degrees, of the dominant wave.
(FM 65)

(1)  The value of the directional spread is normally less than one radian (about 57°)

True direction, in tens of degrees, towards which the tropical cyclone or system is moving.
(Code table 0877)
(FM 85)

True direction (rounded off to the nearest 5°), in tens of degrees, from which wind is
blowing at the tropopause level.
(FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under dd.

True direction, in tens of degrees, from which waves are coming. (Code table 0877)
(FM 45, FM 46)

True direction, in tens of degrees, from which swell waves are coming. (Code table 0877)
(FM 12, FM 13, FM 14)

True direction, in tens of degrees, towards which sea-surface current is moving. (Code
table 0877)
(FM 62)
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SPECIFICATIONS OF SYMBOLIC LETTERS

True direction (rounded off to the nearest 5°), in tens of degrees, from which wind is
blowing at specified levels starting with surface level.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under dd.

True direction, in tens of degrees, towards which sea current at selected and/or significant
depths starting with the sea surface is moving. (Code table 0877)
(FM 18, FM 64)

True direction, in tens of degrees, from which wind is blowing at the specified levels.
(Code table 0877)
(FM 39, FM 40)

True direction, in units of 4 degrees, from which waves are coming. (Code table 0880)
(FM 65)

True direction, in degrees, rounded off to the nearest 10°, from which wind is blowing (or
will blow).
(FM 15, FM 16, FM 51)

True direction, in whole degrees, from which wind is blowing.
(FM 42)

The extreme counterclockwise direction of a variable wind, reported with reference to true
north and rounded off to the nearest 10°.
(FM 15, FM 16)

Main transport direction in atmosphere, in degrees from north.
(FM 22)

Main transport direction in water, in degrees from north.
(FM 22)

True direction, in whole degrees, of the monthly mean vector wind at specified isobaric
surfaces.
(FM 75, FM 76)

(1) 500 shall be added to d.dydy when the speed of the monthly mean vector wind is 100 units or
more up to 199 units.

The extreme clockwise direction of a variable wind, reported with reference to true north
and rounded off to the nearest 10°.
(FM 15, FM 16)

Mesh width of grid, along the i-axis of a cartesian grid at the latitude of true scale, in
kilometres.
(FM 47)

Mesh width of grid along the parallels of a geographical grid, in tenths of a degree.
(FM 47)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Mesh width of grid, along the j-axis of a cartesian grid at the latitude of true scale, in
kilometres.
(FM 47)

Mesh width of grid along the meridians of a geographical grid, in tenths of a degree.
(FM 47)

State of the ground without snow or measurable ice cover. (Code table 0901)
(FM 12, FM 14)

Runway deposits. (Code table 0919)
(FM 15, FM 16)

Characteristics of release. (Code table 0933)
(FM 22)

Release behaviour over time. (Code table 0935)
(FM 22)

Elevation above the horizon of the base of anvil of Cumulonimbus or of the summit of other
phenomena. (Code table 0938)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

State of current or expected release. (Code table 0943)
(FM 22)

Slush condition under the ice layer. (Code table 0964)
(FM 67)

State of the ground with snow or measurable ice cover. (Code table 0975)
(FM 12, FM 14)

Thickness of ice accretion on ships, in centimetres.
(FM 12, FM 13, FM 14)

Ice phenomena on river, lake or reservoir. (Code table 0977)
(FM 67)

Amount of either evaporation or evapotranspiration, in tenths of a millimetre, during the
preceding 24 hours.
(FM 12, FM 13, FM 14)

Elevation angle of the top of the cloud indicated by C. (Code table 1004)
(FM 12, FM 13, FM 14)

Number of zeros after QQQ, Q;QQ; or Q,Q,Q, to obtain the discharge in dm®s™.
(FM 67, FM 68)

Type of isopleth and units of isopleth values uuu. (Code table 1062)
(FM 45)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Type of isopleth and units of isopleth values uu. (Code table 1063)
(FM 45, FM 46)

Elevation angle of the top of the phenomenon above horizon; that is, the angle between
the horizontal plane through the eye of the observer and the straight line form the eye of
the observer to the top of the phenomenon. (Code table 1004)

(9-group in Section 3 of FM 12, FM 13 and FM 14)

Depth of deposit. (Code table 1079)
(FM 15, FM 16)

Type of thermodynamic sensing equipment. (Code table 1085)
(FM 39, FM 40)

Type of wind sensing equipment. (Code table 1095)
(FM 39, FM 40)

Mean vapour pressure for the month, in tenths of a hectopascal.
(FM 71, FM 72)

Type of forecast given by the four figures which follow and indication of the number of
date-time group(s) used. (Code table 1109)
(FM 68)

Character of front. (Code table 1133)
(FM 45, FM 46)

Tertiary form of ice. (Code table 1135)
(FM 44)

Intensity of front. (Code table 1139)
(FM 45, FM 46)

Forecast strength of surface wind. (Code table 1144)
(FM 61)

Predominant form of ice. (Code table 1135)
(FM 44)

(1) If two or more forms of ice have the same concentration, selection of the predominant form shall
be made in a decreasing size sequence.

Quaternary form of ice. (Code table 1135)
(FM 44)

Secondary form of ice. (Code table 1135)
(FM 44)

Type of front. (Code table 1152)
(FM 45, FM 46, FM 53, FM 54)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Quintary form of ice. (Code table 1135)
(FM 44)

Maximum wind force, in the period covered by W;W,, on the Beaufort scale
(0 = 10 Beaufort; 1 = 11 Beaufort; 2 = 12 Beaufort, etc.).
(9-group in Section 3 of FM 12, FM 13 and FM 14)

(1) The Beaufort scale of wind is given in Section E of this volume.

Intensity of points. (Code table 1162)
(FM 81)

Identification of originating/generating centre. (Common Code table C—1 — see Attachment I).
(FM 47, FM 49, FM 57)

Outgoing long-wave radiation, in joules, integrated over 24 hours.
(FM 88)

Incoming short-wave radiation, in joules, integrated over 24 hours.
(FM 88)

Outgoing short-wave radiation, in joules, integrated over 24 hours.
(FM 88)

Identification of originating/generating centre (Common Code table C-1 — See Attachment ).
(FM 86, FM 87, FM 88)

Identification of originating/generating sub-centre (defined by centre F3F3F3 if necessary —
Table to be supplied to WMO Secretariat by centre).
(FM 86, FM 87, FM 88)

Amount of radiation, in kilojoules per square metre, over a 1-hour period.
(FM 12, FM 13, FM 14)

Amount of radiation, in joules per square centimetre, over a 24-hour period.
(FM 12, FM 13, FM 14)

Wind speed derived from movement of cloud elements. (Code table 1200)
(FM 85)

Speed of movement of echo pattern. (Code table 1236)
(FM 20)

Wind speed, in units indicated by i,
(FM 12, FM 13, FM 14, FM 18, FM 22)

(1)  If wind speed is 99 units or more, see Regulation 12.2.2.3.3.

Wind speed, in knots or metres per second.
(FM 15, FM 16, FM 51)

(1)  For wind speeds of 100 units or more, see Regulations 15.5.6 or 51.3.5, as appropriate.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Wind speed, in knots.
(FM 45)

(1)  For wind speeds of 100 units or more, see Regulation 45.3.6.2.

Wind speed, in units indicated by iy.
(FM 63, FM 64)

Maximum wind speed, in knots or metres per second.
(FM 15, FM 16, FM 51)

(1)  See Note (1) under ff (second specification).

Speed, in knots, of system, front or area.
(FM 20, FM 45, FM 46)

(1) fsfs denotes the speed of the system at the position indicated by the preceding group(s).

Speed, in knots, of tropical cyclone or other system.
(FM 85)

Main transport speed in atmosphere, in metres per second.
(FM 22)

Main transport speed in water, in metres per second.
(FM 22)

Speed, in knots or metres per second, of the monthly mean vector wind at specified
isobaric surfaces.
(FM 75, FM 76)

Number of days in the month with observed or recorded wind speed equal to or more than
10 metres per second or 20 knots.
(FM 71)

(1)  If continuous recording exists, the daily maximum of the mean wind speed over a 10-minute
period shall be used.

(2) If continuous recording does not exist, the maximum mean wind speed over a
10-minute period, observed during the day, shall be used. In the absence of wind instruments,
Regulation 12.2.2.3.2 shall apply.

Number of days in the month with observed or recorded wind speed equal to or more than
20 metres per second or 40 knots.
(FM 71)

(1)  See Notes (1) and (2) under f1of1o.

Number of days in the month with observed or recorded wind speed equal to or more than
30 metres per second or 60 knots.
(FM 71)

(1)  See Notes (1) and (2) under f1of1o.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Wind speed, in units indicated by iy, of 99 units or more.
(FM 12, FM 13, FM 14, FM 22)

(1) See Regulation 12.2.2.3.3.

Wind speed, in metres per second or knots.
(FM 32, FM 33, FM 34, FM 41, FM 88)

(1) See Note (1) under dd.
(2) See Note (1) under YY.

Wind speed, in metres per second or knots, at the altitude given by HH.
(FM 39, FM 40)

(1) See Note (1) under YY.

Wind speed, in knots, at the level given by hjhh;.
(FM 42)

Forecast wind speed, in knots, at the relevant grid point.
(FM 50)

The increment to be added to the previous centre frequency or previous centre wave
number, to obtain the next centre frequency (Hz) or the next centre wave number (m_1), in
the series, the exponent being given by symbolic letter x.

(FM 65)

Maximum derived equivalent vertical gust, in tenths of a metre per second.
(FM 42)

Wind speed, in kilometres per hour or knots or metres per second, at the level given by
hyhyhy.
(FM 53, FM 54)

Wind speed of the jet stream, in units indicated by i;.
(FM 45)

Wind speed, in kilometres per hour or knots or metres per second, in the jet core.
(FM 53, FM 54)

Maximum wind speed, in metres per second or knots.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under dd.
(2) See Note (1) under YY.

Maximum wind speed, in kilometres per hour or knots or metres per second, at the flight
level given by npmnmni,.
(FM 50)

Wind speed, in kilometres per hour or knots or metres per second, at the level given by
h'mh m.
(FM 53, FM 54)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Wind speed, in metres per second or knots, at the tropopause level.
(FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under dd.
(2) See Note (1) under YY.

Highest gust wind speed observed or recorded during the month, in tenths of units
indicated by iy,.
(FM 71)

Wind speed, in metres per second or knots, at specified levels starting with station level.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

1) See Note (1) under dd.

2 See Note (1) under YY.

Wind speed, in metres per second or knots, at specified isobaric surfaces.
(FM 39, FM 40)

(1) See Note (1) under YY.

The first centre frequency (Hz) in a series, or the first centre wave number (m_1), the
exponent being given by symbolic letter x.
(FM 65)

Period covered by forecast. (Code table 1300)
(FM 61)

Period, to the nearest whole hour.
(FM 53, FM 54)

(1) If the period is less than half an hour, Gy shall be encoded as 0.

Actual time of observation, to the nearest whole hour UTC.
(FM 12, FM 13, FM 14, FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38, FM 67,
FM 81, FM 82)

(1) In the case of surface observations, the actual time of observation is the time at which the
barometer is read.

(2) In the case of upper-air observations, the actual time of observation is the time at which the
balloon or rocket is actually released, or the time at which the aircraft actually takes off from the
surface.

(3) In the case of atmospherics observation, the actual time of observation is the time at which the
observation of all specified elements is completed.

Actual time, rounded downwards to the nearest hour UTC, of the first AMDAR report in the
bulletin.
(FM 42)

Valid time, to the nearest whole hour UTC, of the beginning of the forecast.

(FM 51, FM 53, FM 54)
(1) See Regulations 51.8, 53.4 and 54 .4.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Actual time, to the nearest whole hour UTC, of the observed satellite data.
(FM 86, FM 87)

Valid time, to the nearest whole hour UTC, of the temperature forecast.
(FM 51)

Actual time, to the nearest whole hour UTC, of the observed data from which the chart is
prepared.
(FM 44, FM 45, FM 46)

Actual time, to the nearest whole hour UTC, of:
(a) Observations of data from which the analysed data field has been derived; or
(b) Analysed data field from which the prognostic data field has been derived; or

(c) End of period which was used to compute values (actual or prognostic) of mean field
or field change.
(FM 47, FM 49)

(1)  The time shall be one of the standard times for synoptic observations (surface or upper-air, as
the case may be).

Time, to the nearest whole hour UTC, of the end of the forecast period that began at GG.
(FM 51)

Principal time of daily reading in UTC (hours) of minimum extreme temperature.
(FM 71)

Number of whole hours to be added to G.G; to obtain the time at which the forecast is
valid.
(FM 44, FM 45, FM 46)

Period covered by the forecast, in whole hours.
(FM 57)

Time of issue of the report, on monitoring operation or release, in whole hours UTC.
(FM 22)

Time of issue of the forecast, to the nearest whole hour UTC.
(FM 57)

Actual time, to the nearest whole hour UTC, of the satellite data used to prepare the chart.
(FM 44)

Principal time of daily reading in UTC (hours) of maximum extreme temperature.
(FM 71)

Initial time, in whole hours UTC, of analyses/forecasts used to produce the trajectory.
(FM 57)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Time of commencement of period of forecast, in whole hours UTC.
(FM 51, FM 53, FM 54, FM 61)

(1)  When the period of forecast commences at midnight, G1G4 shall be encoded 00.

Time, to the nearest whole hour UTC, specifying the beginning of the period covered by
the forecast.
(FM 57)

Time, to the nearest whole hour UTC, defining the time or the beginning of the period
covered by the forecast.
(FM 68)

Start of recording, to the nearest whole hour UTC.
(FM 83)

Time of ending of period of forecast, in whole hours UTC.
(FM 51, FM 53, FM 54)

(1)  When the period of forecast ends at midnight, G2G2 shall be encoded 24.

(2)  When the period is between 25 and 48 hours after G1G1, G2G; shall be encoded by adding 50 to
the time of ending of period of forecast (however, this Note (2) does not apply to G2G> in FM 51).

Time, to the nearest whole hour UTC, defining the end of the period covered by the
forecast.
(FM 68)

End of recording, to the nearest whole hour UTC.
(FM 83)

Time of observation, in hours and tens of minutes UTC.
(FM 20, FM 39, FM 40, FM 41, FM 85)

(1)  The time to be reported in FM 20 is the time of the last radar exploration which was used to
draft the report.

(2) The time to be reported in FM 39 and FM 40 is the time of firing of the rocket.

(3) The time to be reported in FM 41 is the time of observation, in hours and minutes UTC,
expressed in the report received from the aircraft, with the last figure omitted.

(4) Inthe case of FM 85, see Regulation 85.2.2.

Mid-time, in hours and tens of minutes UTC, of the scanning period required to obtain the
satellite picture used for the analysis.
(FM 85)

Time of observation, in hours and minutes UTC.
(FM 12, FM 13, FM 14, FM 15, FM 16, FM 18, FM 22, FM 35, FM 36, FM 37, FM 38,
FM 42, FM 62, FM 63, FM 64, FM 65, FM 67, FM 88)

(1) FM12,FM 13, FM 14, FM 18: actual time of observation.
(2) FM 35, FM 36, FM 37, FM 38: actual time of launching the radiosonde.
(3) FM 63, FM 64: Time of launching the bathythermograph.
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(4) FM 67: Time of occurrence of the observed maximum or observed minimum values of stage or
discharges.

(5) FM 88: Time of observation or time of mid-point observation for wind computation.

Time, in hours and minutes UTC, of the beginning or the end of a forecast change, or at
which specific forecast condition(s) is (are) expected.
(FM 15, FM 16, FM 22, FM 51)

Time of observation or forecast, in hours and minutes UTC, followed by the letter Z as an
abbreviated indicator of UTC.
(FM 15, FM 16, FM 51, FM 53, FM 54)

FM 15: Actual time of observation.

—
[N

)
(2) FM 16: Time of occurrence of change(s) which justified the issue of the report.
(3) FM 51: Time of issue of forecast.
(4) FM 53, FM 54: Time of origin of forecast.

Time, in whole hours UTC, at which the WINTEM message is valid.
(FM 50)

(1)  As aresult, grgr shall always be equal to 00.

Time of accident, in hours and minutes UTC.
(FM 22, FM 57)

Time of end of monitoring operation or release, in hours and minutes UTC.
(FM 22)

Time of start of monitoring operation or release, in hours and minutes UTC.
(FM 22)

Time, in hours and minutes UTC, of expected arrival of radiological contamination at
specified point location.
(FM 57)

Time of the observations used to compute the reported mean values of geopotential,
temperature and humidity. (Code table 1400)
(FM 75, FM 76)

Period of time, in hours, between the time of the observation and the time of the wind
change, the time of occurrence of the maximum mean wind speed, or the time of
temperature change.

(FM 12, FM 13, FM 14)

(1)  The period is the number of whole hours, disregarding the minutes. For example, if the time of
occurrence is 45 minutes after the time of the observation, go shall be encoded as 0; if the time
of occurrence is 1 hour or more, but less than 2 hours after the observation, go shall be
encoded as 1; and so on.

(2) The value of go can be any whole number from 0 to 5.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Number of hours to be added to, or subtracted from, the time given in the preamble, as
specified to obtain the time of the supplementary information.
(FM 45, FM 46)

Grid geometry and geographical support. (Code table 1487)
(FM 47)

(1)  The grid geometries corresponding to code figures 01-08 are defined in Section 2.

(2) The grid geometries corresponding to code figure 99 are given in Weather Reporting (WMO-
No. 9), Volume B (see NNN under centre F{F>).

Time of appearance of centre, to the nearest whole hour UTC.
(FM 83)

Time of disappearance of centre, to the nearest whole hour UTC.
(FM 83)

Altitude of echo top. (Code table 1535)
(FM 20)

Maximum altitude of cloud tops, corresponding to the first point out of five indicated by
means of U 41U\ 01, ULa2ULo2, etc. (Code table 1561)
(FM 88)

As for H4, but corresponding to the second, third, fourth and fifth points. (Code table 1561)
(FM 88)

Altitude, in kilometres, of the level for which data are reported.
(FM 39, FM 40)

Height of wind waves, in units of 0.5 metre.
(FM 12, FM 13, FM 14)

Height of forecast waves, in units of 0.5 metre.
(FM 61)

(1) The average value of the wave height (i.e. vertical distance between trough and crest) shall be
reported or forecast, as obtained from the larger well-formed waves of the wave system being
observed or forecast.

(2) Height of the waves less than 0.25 m shall be coded 00, height of the waves from 0.25 m to
less than 0.75 m shall be coded 01, height of the waves from 0.75 m to less than 1.25 m shall
be coded 02, etc.

Height of waves, obtained by instrumental methods, in the same units as H,H,.
(FM 12, FM 13, FM 14, FM 18)

(1) See Notes (1) and (2) under HyHw.

Height of swell waves, in the same units as H,H,,.
(FM 12, FM 13, FM 14)

(1) See Notes (1) and (2) under HyHw.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Altitude of the upper surface of clouds reported by C, in hundreds of metres.
(FM 12, FM 14)

(1) H'H =99 - the upper surface of clouds is at altitude 9 900 metres or higher.

Altitude of cloud base, in hundreds of metres.
(FM 45)

Geopotential of jet-stream core, in units indicated by i;.
(FM 45)

Significant wave height in decimetres.
(FM 15, FM 16)

Altitude of tops of clouds, in hundreds of metres.
(FM 45)

Height of waves, obtained by instrumental methods, in units of 0.1 metre.
(FM 12, FM 13, FM 14, FM 18)

(1) See Regulation 12.3.3.5 for the use of HwaHwaHwa.
(2) See Note (1) under HyHuw.

D-value or height reduced to the nearest standard isobaric surface, in tens of metres.
(FM 41)

Altitude of the level of maximum wind, in tens of standard geopotential metres.
(FM 32, FM 33, FM 34)

Maximum wave height, in centimetres.
(FM 65)

(1) In the event wave height can only be reported in tenths of a metre, the final digit in the group

shall be encoded as /.

Significant wave height, in centimetres.
(FM 65)

(1) See Note (1) under HnHmHmHm.

Stage, in centimetres, above zero of the gauge for the station.
(FM 67)

(1) In case of negative stages, 5000 shall be added to the absolute value measured in centimetres.

Estimate of significant wave height from slope sensors, in centimetres.
(FM 65)

(1) See Note (1) under HnHmHmHm.

Lower limit of forecast stage, in centimetres, above zero of the gauge for the station.
(FM 68)

(1) In case of negative stages, 5000 shall be added to the absolute forecast value in centimetres.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Upper limit of forecast stage, in centimetres, above zero of the gauge for the station.
(FM 68)

(1) See Note (1) under Hs1Hs1Hs1Hs1.

Altitude levels of reference in the atmosphere, in tens of metres, or depth levels of
reference in the ocean, in metres.
(FM 47, FM 49)

(1) In the case of analyses or prognoses relating to a layer between two levels, the upper level
shall be indicated by H1H{H1H and the lower by HoH>H2H2 (only for FM 47).

(2) Inthe case of mean sea level, HoH2H2H2 = 0000.

Mean geopotentials of specified pressure surfaces, in standard geopotential metres.
(FM 75, FM 76)

(1)  This value in standard geopotential metres is, for practical purposes, numerically equal to the height
expressed in metres.

(@) Inthe case of geopotentials above 9999 standard geopotential metres, the figures indicating the
number of tens of thousands shall be omitted.

Height above surface of the base of the lowest cloud seen. (Code table 1600)
(FM 12, FM 13, FM 14, FM 35, FM 36, FM 38)

(1) The term "height above surface" shall be considered as being the height above the official
aerodrome elevation or above station level at a non-aerodrome station, or above the surface of
the water in reports from ships.

Character of topography system. (Code table 3133)
(FM 45)

Type of topography system. (Code table 3152)
(FM 45)

Geopotential of constant pressure surface, in tens of standard geopotential metres.
(FM 45)

(1) For a HIGH or a LOW, hgh; is the geopotential at the centre. Along a ridge line, hzh, is the
greatest geopotential and, along a trough line, it is the lowest geopotential.

Height above the ground, in metres, at which diameter of deposit is observed (coded 99 for
99 m or more).
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Height of base of cloud layer or mass whose genus is indicated by C. (Code table 1677)
(FM 12, FM 13, FM 14)

(1) If, notwithstanding the existence of fog, sandstorm, duststorm, blowing snow or other obscuring
phenomena, the sky is discernible, the partially obscuring phenomena shall be disregarded. If,
under the above conditions, the sky is not discernible, the 8-group is to be coded 89/hshs with
the appropriate vertical visibility value being coded for hshs. The vertical visibility is defined as
the vertical visual range into an obscuring medium. Vertical visibility is recorded to the same
limits of accuracy as specified for cloud heights (Code table 1677).

(2) Heights are above surface (see Note (1) under h).
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Height of the tops of the lowest clouds or height of the lowest cloud layer or fog. (Code
table 1677)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Height of the tropopause level.
(FM 53, FM 54)

Height of the level of the jet-stream core.
(FM 53, FM 54)

Height* of the maximum wind level.
(FM 53, FM 54)

Geopotential of an agreed standard isobaric surface given by as, in standard geopotential
metres, omitting the thousands digit.
(FM 12, FM 14)

Height of lowest level of turbulence. (Code table 1690)
(FM 51, FM 53, FM 54)

(1) FM 51: heights are above surface (see Note (1) under h).
(2) FM 53, FM 54: heights are above sea level.

Pressure altitude, in hundreds of feet.
(FM 42)

(1) Pressure altitude is a measure of height relative to the standard datum plane of 1013.2 hPa.

Flight level, in hundreds of feet.
(FM 42)

Altitude of the 0°C isotherm. (Code table 1690)
(FM 53, FM 54)

Height of lowest level of icing. (Code table 1690)
(FM 51, FM 53, FM 54)

(1) See Notes (1) and (2) under hghghg.

* These heights are indicated in ICAO flight level numbers with last figure omitted. The ICAQO flight levels are related to
a pressure datum of 1013.2 hPa and are separated by a nominal distance of 500 feet. Schema of coding:

Code ICAO flight Metres

) Feet

figure level number (approx.)
20 200 6 000 20 000
20 205 6 150 20 500
21 210 6 300 21 000
21 215 6 450 21 500
etc. etc. etc. etc.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Height of base of cloud layer or mass, or observed or forecast vertical visibility. (Code
table 1690)
(FM 15, FM 16, FM 51, FM 53, FM 54)

(1)  If, notwithstanding the existence of fog, sandstorm, duststorm, blowing snow or other obscuring
phenomena, the sky is discernible, the partially obscuring phenomena shall be disregarded.

(2) FM 15, FM 16, FM 51: heights are above surface (see Note (1) under h).
(3) See Note (2) under hghghsg.

Altitude of cloud layer or mass. (Code table 1690)
(FM 53, FM 54)

Altitude to which temperature and wind refer. (Code table 1690)
(FM 53, FM 54)

Geopotential of the standard isobaric surfaces PP, P,P,, . . . P,P,, in standard
geopotential metres and tens of standard geopotential metres.
(FM 35, FM 36, FM 37, FM 38)

(1) Geopotentials of surfaces below sea level shall be reported by adding 500 to the absolute
value of the geopotential.

(2) The geopotential shall be reported in whole standard geopotential metres up to, but not
including, 500 hPa and in tens of standard geopotential metres at 500 hPa and higher,
omitting if necessary the thousands or tens of thousands digits.

Geopotential of the specified isobaric surfaces, in thousands or hundreds of standard
geopotential metres.
(FM 39, FM 40)

(1) Geopotential of isobaric surfaces shall be reported in hundreds of standard geopotential
metres at and between 70 hPa and 0.0001 hPa, and in thousands of standard geopotential
metres at 0.00007 hPa and higher.

Water depth, in metres.
(FM 65)

Actual release height, in metres.
(FM 22)

(1)  Code figure 9999 shall indicate a height of 10 000 metres or above.

Effective release height, in metres.
(FM 22)

(1)  Code figure 9999 shall indicate a height of 10 000 metres or above.

Mixing height at the forecast point, in metres.
(FM 57)

(1)  Code figure 9999 shall indicate a height of 10 000 metres or above.

Elevation of a surface observing station or pressure altitude of an airborne observing
station, in either metres or tens of feet as indicated by ip,.
(FM 22, FM 57)

(1) Code figure 9999 shall indicate an altitude of 10 000 metres or above, or 100 000 feet or
above, as the case may be.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Code figure 9999 shall indicate an altitude of 10 000 metres or above, or 100 000 feet or

above, as the case may be.

Elevation of a mobile land station making surface or upper-air observations, in either
metres or feet as indicated by im.

(FM 14, FM 34, FM 38)

Height above mean sea level, in metres.

(1

(FM 57)

Code figure 999 shall indicate a height of 10 000 metres or above.

Density of points. (Code table 1700)

(FM 83)

Indicator for frequency or wave number. (Code table 1731)

(FM 65)

Indicator for directional or non-directional spectral wave data. (Code table 1732)

(FM 65)

Type of forecast ice accretion on the external parts of aircraft. (Code table 1733)

(FM 51, FM 53, FM 54)

Indicator used to specify the hundreds of hectopascals figure (in Part A of TEMP, TEMP
SHIP, TEMP DROP and TEMP MOBIL reports) or tens of hectopascals figure (in Part C of
TEMP, TEMP SHIP, TEMP DROP and TEMP MOBIL reports) of the pressure relative to
the last standard isobaric surface for which the wind is reported. (Code table 1734)

(1

)

@)
(4)

®)

(6)

(FM 35, FM 36, FM 37, FM 38)

When wind data are missing for one or more isobaric surfaces but are available for other
isobaric surfaces below and above, a group (or groups) of solidi shall be included for the
missing data.

The wind group shall be omitted in the case of those isobaric surfaces for which no data are
available, provided wind data are not available for any still higher surface.

Code figure Iy = 0 shall refer to the 1 000-hPa level.

When wind data are not available for any standard isobaric surfaces (either in Part A or in Part
C), 14 shall be reported by means of a solidus (/).

The wind group relating to the surface level shall be included in the report; when the
corresponding wind data are not available, this group shall be coded /////.

If wind data are available up to and including the 250-hPa level, the wind group relating to the
200-hPa level shall also be included in the report and coded as ///// except when the 250-hPa
level is the highest standard isobaric surface reached by the sounding. The same rule shall
apply to the 150-hPa level with regard to the 100-hPa level.

Intensity of echoes. (Code table 1735)

(FM 20)

Density of points. (Code table 1741)

(FM 81)

Indicator for method of calculation of spectral data. (Code table 1744)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Possibility that plume will encounter change in wind direction and/or speed. (Code
table 1743)
(FM 22)

Indicator for type of platform. (Code table 1747)
(FM 65)

Ice accretion on ships. (Code table 1751)
(FM 12, FM 13, FM 14)

Indicator figure for instrument data used in processing (supplied by operator) (see
Volume II).
(FM 86, FM 87)

Indicator figure for data-processing technique used. (Code table 1765)
(FM 86, FM 87)

Indicator figure for data-processing techniques used to identify tropopause level (supplied
by operator), (see Volume II).
(FM 86)

Block number.
(FM 12, FM 20, FM 22, FM 32, FM 35, FM 39, FM 57, FM 65, FM 71, FM 75, FM 81,
FM 83, FM 85)

(1)  The block numbers define the area in which the reporting station is situated. They are allocated
to one country or a part of it or more countries in the same Region. The list of block numbers
for all countries is given in Weather Reporting (WMO-No. 9), Volume A.

Instrument type for XBT, with fall rate equation coefficients. (Code table 1770)
(FM 63, FM 64)

Indicator figure for satellite identifier (supplied to WMO Secretariat by operators) (Common
Code table C-5 — See Attachment ).
(FM 65, FM 86, FM 87, FM 88)

(1) Odd deciles for geostationary satellites.

(2) Even deciles for polar-orbiting satellites.

International two-letter characters of the isotope element name.
(FM 22, FM 57)

Aircraft identifier.
(FM 42)

(1)  The aircraft identifier is an alphanumeric which includes, either directly or indirectly, the airline
identifier and aircraft identifier and, in the case of an ASDAR report, the ASDAR flight unit
identification.

(2) In an AMDAR report from an ASDAR aircraft, the aircraft identifier, by convention, ends with
the letter Z. In the case of an AMDAR report from a non-ASDAR aircraft, the letter Z is not
appended.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Data group as specified in Code table 0291 — a aias/aaza, and by indicators np, nyand na.
(FM 47, FM 48)

Tendency of runway visual range values, indicated by i = U for increasing and i = D for
decreasing runway visual range values, and i = N when no distinct change in runway visual
range is observed.

(FM 15, FM 16)

Intensity or character of the weather element w, (type of weather). (Code table 1800)
(FM 45)

Indicator of type of instrumentation for evaporation measurement or type of crop for which
evapotranspiration is reported. (Code table 1806)
(FM 12, FM 13, FM 14)

Indicator for inclusion or omission of precipitation data. (Code table 1819)
(FM 12, FM 13, FM 14)

Indicator for units of sea-surface current speed. (Code table 1833)
(FM 62)

Indicator of sign and unit of elevation/altitude. (Code table 1840)
(FM 22, FM 57)

Indicator for units of wind speed and height or pressure in the jet-stream core. (Code
table 1841)
(FM 45)

Indicator for units of elevation, and confidence factor for accuracy of elevation. (Code
table 1845)
(FM 14, FM 34, FM 38)

Sign indicator for the data in Section 3. (Code table 1851)
(FM 47)

Indicator for units of wind speed and type of instrumentation. (Code table 1853)
(FM 63, FM 64)

Indicator for source and units of wind speed. (Code table 1855)
(FM 12, FM 13, FM 14, FM 18, FM 22, FM 71)

Indicator for type of station operation (manned or automatic) and for present and past
weather data. (Code table 1860)
(FM 12, FM 13, FM 14)

Indicator to specify type of reading. (Code table 1857)
(FM 71)

Stability index. (Code table 1859)
(FM 57)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Intensity of the phenomenon. (Code table 1861)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Zone type indicator. (Code table 1863)
(FM 54)

(1)  This symbol indicates the way in which the route is divided into sections.

Indicator for supplementary phenomena. (Code table 1864)
(FM 53, FM 54)

Station number.
(FM 12, FM 20, FM 22, FM 32, FM 35, FM 39, FM 57, FM 65, FM 71, FM 75, FM 81,
FM 83, FM 85)

(1)  See Section D of this volume.

Station number of station from which direction and distance of point position are given.
(FM 45)

National hydrological observing station identifier number within a given basin (BB).
(FM 67, FM 68)

(1) The national station identifier number is a three-figure number allocated by the appropriate
Hydrological Service.

(2) The list of hydrological observing station identifier numbers of all countries is given in
publication WMO-No. . . . (This publication will appear at a later stage.)

Coordinate of the first grid point of the data line along the i-axis of a cartesian grid, in half-
grid units.
(FM 47, FM 49)

Difference between the longitude of the point of reference of the geographical grid and the
longitude of the first grid point of the data line, in units of half-degrees.
(FM 47, FM 49)

Indicator for phase of flight and type of observation.
(FM 42)

(1) See Regulation 42.2.1.

i-coordinate of the Pole in grid units and tenths.
(FM 47)

Units digit of the year (UTC), i.e. 1974 = 4.
(FM 18, FM 62, FM 63, FM 64, FM 65, FM 88)

Tens and units digits of the year (UTC), i.e. 1974 = 74.
(FM 47, FM 49)

Hundreds, tens and units digits of the year (UTC), i.e. 1974 = 974.
(FM 22, FM 39, FM 40, FM 57, FM 71, FM 72, FM 73, FM 75, FM 76)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Supplementary information indicator. (Code table 2061)
(FM 12, FM 13, FM 14)

Sequence number indicating the data line(s) of subsequent forecast point positions given.
(FM 57)

Supplementary information to be developed regionally (see Volume II).
(FM 12, FM 14)

Coordinate of the first grid point of the data line along the j-axis of a cartesian grid, in half-
grid units.
(FM 47, FM 49)

Difference between the latitude of the point of reference of the geographical grid and the
latitude of the first grid point of the data line, in units of half-degrees.
(FM 47, FM 49)

Specifications relating to supplementary information. (Code table 2061)
(FM 12, FM 13, FM 14)

j-coordinate of the Pole in grid units and tenths.
(FM 47)

Supplementary group which follows 5j4j,jsjs. (Code table 2061)
(FM 12, FM 13, FM 14)

Effect of the ice on navigation. (Code table 2100)
(FM 44)

Indicator for specifying the half-degrees of latitude and longitude. (Code table 2200)
(FM 44, FM 45, FM 46, FM 82)

Indicator for digitization. (Code table 2262)
(FM 63, FM 64)

Method of salinity/depth measurement. (Code table 2263)
(FM 18, FM 64)

Duration and time of current measurement (vector or Doppler current profiling method).
(Code table 2264)
(FM 18, FM 64)

Period of current measurement (drift method). (Code table 2265)
(FM 64)

Indicator for the method of current measurement. (Code table 2266)
(FM 63)

Volume I.1



Ke

kiki

Lala

LiL;
LiL

Lolo

Volume 1.1

SPECIFICATIONS OF SYMBOLIC LETTERS

Method of removing the velocity and motion of the ship or buoy from current measurement.
(Code table 2267)
(FM 18, FM 64)

Serial number of the data line.
(FM 47, FM 49)

(1) kiks =99 specifies the North Pole.
k1ks = 98 specifies the South Pole.

Estimated level of wind data. (Code table 2300)
(FM 85)

Tenths of a degree of latitude.
(FM 45, FM 46)

Tenths of a degree of longitude.
(FM 45, FM 46)

Latitude, in whole degrees.
(FM 44, FM 45, FM 46, FM 53, FM 54, FM 82, FM 85, FM 86, FM 87)

Type of line or feature being described. (Code table 2382)
(FM 44)

Longitude, in whole degrees.
(FM 44, FM 45, FM 46, FM 53, FM 54, FM 82, FM 85, FM 86, FM 87)

(1)  The hundreds digit shall be omitted for longitudes 100° to 180°.

Latitude parallel, in whole degrees, along which pressure values are given.
(FM 73)

Meridian, in whole degrees, to which the first given pressure (ITP% PPy, P71P"y, .. ) refers.
(FM 73)

Latitude, in tenths of a degree.
(FM 13, FM 14, FM 20, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40, FM 41, FM 47,
FM 72, FM 76, FM 85)

(1)  Tenths shall be obtained by dividing the number of minutes by 6, disregarding the remainder.

Latitude coordinates of grid points, where 1 is tenths of a degree of latitude (Iaj =0orb).
(FM 50)

Longitude, in degrees.
(FM 47)

(1) See Regulation 47.3.9.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Latitude, in degrees and minutes.
(FM 22, FM 42, FM 44, FM 57, FM 62, FM 65)

Latitude of site of accident, in degrees and minutes.
(FM 22)

Latitude coordinates of forecast position of radiological contamination, in degrees and
minutes.
(FM 57)

Longitude, in tenths of a degree.
(FM 13, FM 14, FM 20, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40, FM 41, FM 47,
FM 72, FM 76, FM 85)

(1) See Note (1) under LaLla.

Longitude coordinates of grid points, where l,' is tenths of a degree of longitude (Ic,i =0orb).
(FM 50)

(1) i may not exceed seven. See Regulation 50.3.5.

Latitude, in thousandths of a degree.
(FM 18, FM 63, FM 64)

Longitude, in degrees and minutes.
(FM 22, FM 42, FM 44, FM 57, FM 62, FM 65)

Longitude of site of accident, in degrees and minutes.
(FM 22)

Longitude coordinates of forecast position of radiological contamination, in degrees and
minutes.
(FM 57)

Longitude, in thousandths of a degree.
(FM 18, FM 63, FM 64)

Multiplying factor to be applied to the standard mesh width indicated by d;ddid;.
(FM 47)

(1)  For example, lglp = 02 means a multiplication by a factor of 2.

Character of air mass. (Code table 2538)
(FM 45)

Source region of air mass. (Code table 2551)
(FM 45)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Thermodynamic character of air mass. (Code table 2552)
(FM 45)

Water-spout(s), tornadoes, whirlwinds, dust devils. (Code table 2555)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Month when the period covered by the forecast begins. (Code table 2562)
(FM 68)

Month when the period covered by the forecast ends. (Code table 2562)
(FM 68)

Month of the year (UTC), i.e. 01 = January; 02 = February, etc.
(FM 18, FM 22, FM 39, FM 40, FM 47, FM 49, FM 57, FM 62, FM 63, FM 64, FM 65,
FM 71, FM 72, FM 73, FM 75, FM 76, FM 88)

(1) In FM 75 and FM 76, MM shall be used to indicate the unit of wind speed in addition to
indicating the month. When wind speeds are given in knots, 50 shall be added to MM. When
the speed is given in metres per second, MM shall not be modified.

Identification letters of the report. (Code table 2582)
(FM 12, FM 13, FM 14, FM 20, FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38,
FM 39, FM 40, FM 41, FM 62, FM 63, FM 64, FM 65, FM 67, FM 85, FM 86, FM 87,
FM 88)

Identification letters of the part of the report or the version of the code form. (Code
table 2582)
(FM 12, FM 13, FM 14, FM 20, FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38,
FM 39, FM 40, FM 41, FM 62, FM 63, FM 64, FM 65, FM 67, FM 85, FM 86, FM 87,
FM 88)

Number of Marsden squares in which the station is situated at the time of observation.
(Code table 2590)
(FM 14, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40)

Movement. (Code table 2600)
(FM 45, FM 46)

Averaging period for salinity. (Code table 2604)
(FM 62)

Averaging period for sea temperature. (Code table 2604)
(FM 62)

Number of days missing from the record for daily minimum air temperature.
(FM 71)

(1) If data are missing for 9 days or more, mr, shall be reported as 9.

Number of days missing from the record for daily maximum air temperature.
(FM 71)

(1) If data are missing for 9 days or more, mrx shall be reported as 9.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Averaging period for surface current direction and speed. (Code table 2604)
(FM 62)

Method of reducing data. (Code table 2649)
(FM 39, FM 40)

Stage of melting. (Code table 2650)
(FM 44)

(1) In case of unequal stages, the higher code figure shall be used.

Procedure or model used to generate the data field. (Code table 2677)
(FM 47)

Number of days missing from the records for pressure.
(FM 71)

Number of days missing from the records for precipitation.
(FM 71)

Number of days missing from the records for sunshine duration.
(FM 71)

Number of days missing from the records for air temperature.
(FM 71)

Number of days missing from the records for vapour pressure.
(FM 71)

Total cloud cover. (Code table 2700)
(FM 12, FM 13, FM 14, FM 22, FM 45)

(1)  This symbolic letter shall embrace the total fraction of the celestial dome covered by clouds
irrespective of their genus.

Number of the centre.
(FM 83)

Amount of all the C_ cloud present or, if no C, cloud is present, the amount of all the Cy
cloud present. (Code table 2700)
(FM 12, FM 13, FM 14, FM 35, FM 36, FM 38)

Cloud conditions over mountains and passes. (Code table 2745)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Amount of individual cloud layer or mass whose genus is indicated by C. (Code
table 2700)
(FM 12, FM 13, FM 14)

Condensation trails. (Code table 2752)
(9-group in Section 3 of FM 12, FM 13 and FM 14)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Cloud conditions observed from a higher level. (Code table 2754)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Amount of cloud whose base is below the level of the station. (Code table 2700)
(FM 12, FM 14)

Identification number of a front or system.
(FM 45)

(1)  This number is assigned to the front or system by an analysis centre and is used for the same
front or system throughout its life even though the type of front changes, e.g. cold to quasi-
stationary, etc.

Percentage of cloud cover, as determined by the sounding instruments.
(FM 86, FM 87, FM 88)

(1)  Clear sky shall be coded 00, total cloud cover 99.

Sequential number of the 60 x 60 km square in the radar coordinate grid. (Code
table 2776)
(FM 20)

Catalogue number of grid used by centre FF,.
(FM 47, FM 49)

(1) See Weather Reporting (WMO-No. 9), Volume B.

(2) Whenever the grid used does not appear in the above WMO publication, NNN shall be
encoded as 999 and Section 2 shall be used (only for FM 47).

Category of cloud amount, few, scattered, broken or overcast, given by three-letter
abbreviations FEW (1 to 2 oktas), SCT (3 to 4 oktas), BKN (5 to 7 oktas) or OVC (8 oktas).
(FM 15, FM 16, FM 51, FM 53, FM 54)

Number of consecutive isobaric surfaces for which wind data are reported, starting with the
surface specified by P1P4.
(FM 32, FM 33, FM 34)

Number of the points on latitude parallels LoL,, L'2L 5, L 2L 5, . . . etc., for which pressure
is given.
(FM 73)

Number of atmospherics observed by the system at the geographical locations that follow,
during a 10-minute period within the hour immediately preceding the time of the report.
(Code table 2836)

(FM 82)

Number of mean wind(s) reported.
(FM 41)

Number of grid points per data group.
(FM 47)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Number of spot wind(s) reported.
(FM 41)

Number of unit thicknesses in sublayer.
(FM 86)

Number of days for which wind observations are missing for the specified isobaric surface
concerned (n, = 9 if observations are missing for 9 or more days).
(FM 75, FM 76)

Number of digits in which the value of a parameter for a level or a layer is coded for each
grid point.
(FM 47, FM 49)

(1)  If one parameter ajaia; is reported for one level only, or for a layer, n4 shall be used to specify
the number of digits, and n, shall be coded as 0 (in the case of FM 49 GRAF, n; is replaced by
0 in the code form).

2) If one parameter aiaias is reported for two special levels b1 b1 and baba, ny shall refer to level
bib1 and n; to level babs.

(3) If two parameters aiaias and azazaz are reported, n1 shall refer to parameter asasas and n2 to
parameter azasas.

Evolution of clouds. (Code table 2863)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Evolution of clouds observed from a station at a higher level. (Code table 2864)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Unit is either millimetre or tens and units of hectopascals (coded 99 for 99 or more units).
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Serial number of the part of the complete analysis or prognosis which is transmitted
separately.
(FM 47, FM 49)

(1)  When the complete analysis or prognosis described by the grid has to be transmitted in a
number of separate parts, each of optimum length, the serial number of the part which is
transmitted shall be indicated by nn, and the total number of parts to be transmitted shall be
indicated by nin:.

Number of points in 10-degree square.
(FM 88)

Number of icebergs within the area. (Code table 2877)
(FM 44)

Number of growlers and bergy bits within the area. (Code table 2877)
(FM 44)

Number of layers for which the thickness or precipitable water is reported.
(FM 86)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Indicator of reference code table for type of parameter ajaqa,, a,aza,. (Code table 2890)
(FM 47, FM 49)

Number of days in the month for which temperature observations are missing for the
specified isobaric surface concerned.
(FM 75, FM 76)

Number of data lines in the complete analysis or prognosis.
(FM 47, FM 49)

(1) If the Pole is a grid point of a geographical grid, the Pole shall be included as a singular data
line.

Number of data groups on the data line.
(FM 47, FM 49)

Maximum number of unit grid points on the grid lines in the grid system used.
(FM 47)

Maximum of unit grid lines in the grid system used.
(FM 47)

Number of the band in which the maximum non-directional spectral density determined by
heave sensors lies.
(FM 65)

Number of days in the month with precipitation equal to or greater than 1 millimetre.
(FM 71, FM 72)

Number of the band in which the maximum non-directional spectral density determined by
slope sensors lies.
(FM 65)

Number of parts into which the complete analysis or prognosis has been split for
transmission purposes.
(FM 47, FM 49)

(1) See Note (1) under nn.

Identification number of tropical cyclone, from 01 to 99.
(FM 85)

Number of level, starting with station level.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1)  Station level shall be coded ngng = 00.

Isotope mass.
(FM 22, FM 57)

Specifications related to supplementary phenomena. (Code table 1864)
(FM 53, FM 54)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Type and serial number of buoy.
(FM 13, FM 18, FM 22, FM 63, FM 64, FM 65)

Maximum wind flight level number.
(FM 50)

(1)  The last figure shall always be 0.

Tropopause flight level number.
(FM 50)

(1)  The last figure shall always be 0.

Flight level numbers for specified levels.
(FM 50)

(1)  The last figure shall always be 0.

Countermeasures taken near border. (Code table 3131)
(FM 22)

Character of pressure system. (Code table 3133)
(FM 45, FM 46)

Forecast ice phenomenon. (Code table 3139)
(FM 68)

Type of pressure system. (Code table 3152)
(FM 45, FM 46)

Period of waves. (Code table 3155)
(FM 61)

(1)  The period of the waves is the time between the passage of two successive wave crests past a
fixed point (it is equal to the wave length divided by the wave speed).

(2) The average value of the wave period shall be forecast, as obtained from the larger well-
formed waves of the wave system being forecast.

Pressure at a constant level surface, in whole hectopascals.
(FM 45, FM 46)

(1) For a HIGH or a LOW, PP shall be the pressure at the centre. Along a ridge line, PP shall be
the highest pressure and, along a trough line, it is the lowest pressure.

Pressure at standard reference levels, in tens of hectopascals up to and at the 20-hPa
surface (1 000 hPa = 00), and in tenths of a hectopascal at the 10-hPa surface and above
(10 hPa = 00).

(FM 86)

Pressure, in tens of hectopascals, at the base of the reported humid layer.
(FM 88)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Pressure level, in tens of hectopascals, derived from a conversion of cloud temperature
and related to the level where cloud displacement was observed.
(FM 88)

Pressure level, in tens of hectopascals, derived from a conversion of cloud temperature.
(FM 88)

Estimated pressure, in tens of hectopascals, where cloud displacement was observed.
(FM 88)

Period of wind waves, in seconds.
(FM 12, FM 13, FM 14)

Period of waves, in seconds.
(FM 45, FM 46)

(1) See Note (1) under Py,.

(2) The average value of the wave period shall be reported, as obtained from the larger well-
formed waves of the wave system being observed.

(3) A confused sea shall be indicated by coding 99 for PyPy.

Period of waves, obtained by instrumental methods, in seconds.
(FM 12, FM 13, FM 14, FM 18)

Period of swell waves, in seconds.
(FM 12, FM 13, FM 14)

(1) See Note (1) under Py,.
(2) See Note (2) under PyPy.

Pressure of the lowest standard isobaric surface, with respect to altitude, for which wind
data are reported.
(FM 32, FM 33, FM 34)

(1)  The pressure of surfaces up to and including the 100-hPa surface shall be reported in tens of
hectopascals. Above the 100-hPa surface, pressures shall be reported in whole hectopascals.

Pressure of standard isobaric surfaces (1 000 hPa = 00, 925 hPa = 92).
(FM 35, FM 36, FM 37, FM 38)

Pressure of the specified isobaric surfaces, in whole hectopascals, tenths, hundredths,
thousandths, ten-thousandths or hundred-thousandths of a hectopascal, as specified by the
indicator figures 11, 22, 33, 44, 55 or 66.

(FM 39, FM 40)

Pressure of the specified isobaric surfaces (1 000 hPa = 00, 10 hPa = 01).
(FM 86)

(1) For SATEM reports, the pressure of surfaces up to and including 10 hPa shall be reported in
tens of hectopascals. Above the 10-hPa surface, pressures shall be reported in tenths of a
hectopascal.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Monthly mean pressures in oceanic areas.
(FM 73)

PPy PP

PPP

PaPaPa

PcPcPc

PmPmPm

PsPsPs

PP,

Pwa Pwa Pwa

PoPo Po
PP Py

PPnPn

PoPoPo

A-210

(1) For units of pressure, see Regulation 73.5.1.

Pressure, in whole hectopascals.
(FM 46)

Pressure at the level at which the aircraft is flying, in hectopascals.
(FM 41)

(1)  This pressure is the one which corresponds, in the ICAO standard atmosphere, to the ICAO
flight level indicated in the report received from the aircraft. It is the actual pressure at which
the aircraft is flying.

Pressure, in whole hectopascals, at the average cloud top, of the cloud cover as
determined by the sounding instruments.
(FM 86, FM 87)

Pressure at the maximum wind level.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1)  The pressure of surfaces up to and including the 100-hPa surface shall be reported in whole
hectopascals. Above the 100-hPa surface, pressure shall be reported in tenths of a
hectopascal.

Pressure, in hectopascals, of standard constant pressure surface in which the line of
maximum wind speed is given.
(FM 45)

Pressure at the tropopause level.
(FM 35, FM 36, FM 37, FM 38, FM 86)

(1) See Note (1) under PmPmPm.

Period of waves, obtained by instrumental methods, in tenths of a second.
(FM 18)

(1)  PwaPwaPwa shall be reported in addition to PwaPwa when the following conditions have been met:
(@) The seais not calm (i.e. PwaPwaHwaHwa has not been reported as 0000);
(b)  PwaPwa has not been reported as //;

(c) The station has the capability of accurately measuring instrumental wave period in units
of 0.1 second.

(2) See Notes (1) and (2) under PyPy.

Pressure at specified levels.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

(1) See Note (1) under PnPmPm.

Monthly mean surface pressure, in whole hectopascals, omitting the thousands digit at the
time of release of the radiosonde.
(FM 75, FM 76)
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PPPP

PPPP
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SPECIFICATIONS OF SYMBOLIC LETTERS

Pressure reduced to mean sea level, in whole hectopascals.
(FM 53, FM 54)

Pressure at mean sea level, in tenths of a hectopascal, omitting the thousands digit of
hectopascals of the pressure value.
(FM 12, FM 13, FM 14, FM 18)

Monthly mean pressure, in tenths of a hectopascal, omitting the thousands digit or monthly
mean geopotential, in standard geopotential metres, for surface stations.
(FM 71, FM 72)

(1) PPPP shall indicate the pressure reduced to mean sea level or to an agreed datum level, as
indicated in Weather Reporting (WMO-No. 9), Volume A, or the geopotential of an agreed
standard constant pressure level, as indicated in Weather Reporting (WMO-No. 9), Volume A.

(2) If the monthly mean pressure is 1 000 hPa or above, the first figure of PPPP shall be 0.

QNH value, in whole hectopascals.
(FM 15, FM 16)

Average wave period, in tenths of a second, or average wave length, in metres.
(FM 65)

Spectral peak period derived from heave sensors, in tenths of a second, or spectral peak
wave length, in metres.
(FM 65)

Average period derived from slope sensors, in tenths of a second, or average wave length,
in metres.
(FM 65)

Spectral peak period derived from slope sensors, in tenths of a second, or spectral peak
wave length, in metres.
(FM 65)

Pressure at station level, in tenths of a hectopascal, omitting thousands digit of
hectopascals of the pressure value.
(FM 12, FM 14, FM 18, FM 22)

Monthly mean pressure at station level, in tenths of a hectopascal, omitting the thousands
digit.
(FM 71)

(1)  If the monthly mean pressure at station level is 1 000 hPa or above, the first figure of PoPoPoPo
shall be 0.

Pressure levels of reference, in tens of hectopascals (1 000 hPa = 00).
(FM 47, FM 49)

(1) In the case of analyses or prognoses relating to a layer between two constant pressure
surfaces, the upper level shall be indicated by pip1 and the lower level by p2p2.
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SPECIFICATIONS OF SYMBOLIC LETTERS

ppp Amount of pressure tendency at station level during the three hours preceding the time of
observation, expressed in tenths of a hectopascal.
(FM 12, FM 13, FM 14, FM 18)

PsPsPs Percentage of total sunshine duration relative to the normal.
(FM 71)
P1P1P1 Density in g m_3, rounded to three significant figures, at the altitude given by HH.

(FM 39, FM 40)

P24P24P24 Amount of surface pressure change during last 24 hours either positive, zero or negative,
in tenths of a hectopascal.
(FM 12, FM 13, FM 14)

Q Octant of the globe. (Code table 3300)
(FM 45, FM 46, FM 53, FM 54, FM 85, FM 86, FM 87)

Qa Location quality class (Code table 3302)
(FM 18)

Q. Quality of location. (Code table 3311)
(FM 18)

Qn Quality of the buoy satellite transmission. (Code table 3313)
(FM 18)

Qp Quality of the pressure measurement. (Code table 3315)
(FM 18)

Qrw Quality of the measurement of the water-surface temperature. (Code table 3319)
(FM 18)

Qc Quadrant of the globe. (Code table 3333)

(FM 13, FM 14, FM 18, FM 20, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40, FM 41,
FM 44, FM 47, FM 62, FM 63, FM 64, FM 65, FM 72, FM 76, FM 85)

Qq Quality control indicator. (Code table 3334)
(FM 18)
Quq1 Quality control indicator for temperature/salinity profile. (Code table 3334)
(FM 18)
Qa2 Quality control indicator for current profile. (Code table 3334)
(FM 18)
Q Quality control indicator for position. (Code table 3334)
(FM 18)
Q: Quality control indicator for time. (Code table 3334)
(FM 18)
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QQQ
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Q2
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SPECIFICATIONS OF SYMBOLIC LETTERS

Indicator of position of group.
(FM 18)

(1) See Regulation 18.3.3.

Indicator of depth correction (indication whether probe depths are corrected using
hydrostatic pressure or not). (Code table 3318)
(FM 18)

Quality of the housekeeping parameter (second word in first block of ARGOS platform
transmitters terminal sensor data). (Code table 3363)
(FM 18)

Quality of the measurement of air temperature. (Code table 3363)
(FM 18)

The first three digits of the discharge value in dm®s™".
(FM 67)

(1) If the discharge is less than 100 dm® s™, the first Q or QQ shall be numbered as 0 or 00, as
appropriate.

(2) If the discharge is equal to or more than 100 dm® s™', QQQ shall be the first three rounded
digits of the discharge value. The number of remaining digits is indicated by eq.

The first three digits of forecast discharge value (lower limit) in dm®s™.
(FM 68)

(1) See Notes (1) and (2) under QQQ.

The first three digits of forecast discharge value (upper limit) in dm®s™.
(FM 68)

(1) See Notes (1) and (2) under QQQ.

Relative confidence figure, in tens of per cent, as an overall quality measure of:
(@) Thickness values; (FM 86)

(b
(1
(2

) Equivalent blackbody temperature values. (FM 87)
) High figures mean high relative confidence.
)

A value of 0 means the relative confidence is not specified.

Message contraction and data scanning indicator. (Code table 3462)
(FM 47, FM 49)

Data contraction indicator. (Code table 3463)
(FM 47, FM 49)

The three most significant digits of the discharge of the main receiving water body, in cubic
metres per second.
(FM 22)

Composition of release. (Code table 3533)
(FM 22)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Frequency group within which R1R4R R falls. (Code table 3534)
(FM 71, FM 72)

Possibility of significant chemical toxic health effect. (Code table 3535)
(FM 22)

Extent of all ridging. (Code table 0501)
(FM 44)

Maximum height of ridging. (Code table 3538)
(FM 44)

Possibility that plume will encounter precipitation in State in which incident occurred. (Code
table 3548)
(FM 22)

Rate of ice accretion on ships. (Code table 3551)
(FM 12, FM 13, FM 14)

Time at which precipitation given by RRR began or ended. (Code table 3552)
(9-group in section 3 of FM 12, FM 13 and FM 14)

(1)  When precipitation is occurring at the time of observation or has ended during the hour
preceding the observation, the time reported is the "time precipitation began". When
precipitation is not occurring at the time of observation and has not occurred in the hour
preceding the observation, the time reported is the "time precipitation ended". When two or
more periods of precipitation occur during the period covered by W{W,, the time (beginning or
ending) of the last period of precipitation is reported.

Wave length of the radar. (Code table 3555)
(FM 20)

Amount of precipitation or water equivalent of solid precipitation, or diameter of solid
deposit. (Code table 3570)
(9-group in section 3 of FM 12, FM 13 and FM 14)

Number of days in the month with precipitation equal to or more than 1.0 mm.
(FM 71)

Number of days in the month with precipitation equal to or more than 5.0 mm.
(FM 71)

Number of days in the month with precipitation equal to or more than 10.0 mm.
(FM 71)

Number of days in the month with precipitation equal to or more than 50.0 mm.
(FM 71)

Number of days in the month with precipitation equal to or more than 100.0 mm.
(FM 71)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Number of days in the month with precipitation equal to or more than 150.0 mm.
(FM 71)

Amount of precipitation which has fallen during the period preceding the time of
observation, as indicated by tg. (Code table 3590)
(FM 12, FM 13, FM 14, FM 22)

Radiance values, expressed in ergs with a scale factor as given by u.
(FM 87)

Total amount of precipitation or water equivalent of snow cover on the ground. (Code
table 3596)
(FM 67)

Combination of up to four elements constituting the composition of release.
(FM 22)

Highest daily amount of precipitation during the month, in tenths of millimetres (coded 9998
for 999.8 mm or more, and coded 9999 for trace).
(FM 71)

Total precipitation for the month. (Code table 3596)
(FM 71, FM 72)

Total amount of precipitation during the 24-hour period ending at the time of observation, in
tenths of millimetres (coded 9998 for 999.8 mm or more, and coded 9999 for trace).
(FM 12, FM 14)

Type of rocket motor. (Code table 3644)
(FM 39, FM 40)

Distance between the end of the observed outermost spiral band and the centre of the
tropical cyclone. (Code table 3652)
(FM 20)

Radiosonde/sounding system used. (Code table 3685)
(FM 35, FM 36, FM 37, FM 38)

Steadiness of wind at specified isobaric surfaces.
(FM 75, FM 76)

(1) The steadiness factor is the ratio of speed of the monthly mean vector wind to the speed of the
monthly mean scalar wind expressed as a percentage. It is reported to the nearest one per cent.

Distance, in nautical miles, that the ice has travelled during a 12-hour period.
(FM 44)

First normalized polar coordinate derived from Fourier coefficients.
(FM 65)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Second normalized polar coordinate derived from Fourier coefficients.
(FM 65)

Range, in intervals of 5 km, for echoes at distances of 500 km or more.
(FM 20)

Reference value used as new zero for the parameter indicated by asaas or azasay, in the
same units as used for the parameter concerned.
(FM 47, FM 49)

State of the sea. (Code table 3700)
(9-group in Section 3 of FM 12, FM 13 and FM 14, FM 61)

(1) The state of the sea is the state of agitation of the sea resulting from various factors such as
wind, swell, currents, angle between swell and wind, etc.

Sign of temperature (P = positive or zero, M = negative).
(FM 50)

Shape and definition of the eye of the tropical cyclone. (Code table 3704)
(FM 20)

Type of temperature and height data. (Code table 3738)
(FM 41)

Sign of the pressure altitude.
(FM 42)

(1) If pressure altitude is zero or positive (aircraft is at or above the standard datum plane of
1013.2 hPa), Sy, shall be encoded as the letter F.

(2) If pressure altitude is negative (aircraft is below the standard datum plane of 1013.2 hPa), Sy
shall be encoded as the letter A.

Stage of development. (Code table 3739)
(FM 12, FM 13, FM 14)

Hoar frost or coloured precipitation. (Code table 3761)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Predominant stage of development of ice. (Code table 3763)
(FM 44)

(1) If two or more stages of development are of the same concentration, older stages of
development shall have precedence over the younger stages.

Nature of the zone separated by the line formed by the points following the 2C.S4S,Z;
group (part to the right of the line). (Code table 3762)
(FM 45)

Secondary stage of development of ice. (Code table 3763)
(FM 44)
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SPECIFICATIONS OF SYMBOLIC LETTERS

S, (continued)

— Nature of the zone separated by the line formed by the points following the 2C.S4S,Z;
group (zone inside the line). (Code table 3762)

(FM 45)

Ss Tertiary stage of development of ice. (Code table 3763)
(FM 44)

S4 Quaternary stage of development of ice. (Code table 3763)
(FM 44)

Ss Quintary stage of development of ice. (Code table 3763)
(FM 44)

Se Type of frozen deposit. (Code table 3764)

(9-group in Section 3 of FM 12, FM 13 and FM 14)

S; Character of snow cover. (Code table 3765)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Ss Snow-storm phenomena (snow raised by wind). (Code table 3766)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

S’ State of the water surface in an alighting area. (Code table 3700)
(9-group in Section 3 of FM 12, FM 13, FM 14, FM 15 and FM 16)

S’; Regularity of snow cover. (Code table 3775)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

S’ Evolution of drift snow. (Code table 3776)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

SS Duration of sunshine in the past hour, in tenths of an hour.
(FM 12, FM 13, FM 14)

— Sign of the temperature.
(FM 42)

(a) If temperature is zero or positive, SS shall be encoded as the letters PS.

(b) If temperature is negative, SS shall be encoded as the letters MS.

— Section of front or of pressure system to which NN refers. (Code table 3777)

(FM 45)

S¢Ss Synoptic interpretation of significant features. (Code table 3780)
(FM 85)

SiSy Intensity of the tropical cyclone. (Code table 3790)
(FM 85)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Duration of sunshine, in hours and tenths of an hour.
(FM 12, FM 13, FM 14)

Total sunshine for the month to the nearest hour.
(FM 71)

Sampling interval (in tenths of a second or in metres).
(FM 65)

Salinity, in hundredths of a part per thousand (%) (practical salinity), at the surface.
(FM 62)

Salinity, in hundredths of a part per thousand (%o), at either significant or selected depths
starting with sea surface.
(FM 18, FM 64)

Supplementary information. (Code table 3778)
(FM 12, FM 13, FM 14)

Nature of snow or ice interpreted from satellite information. (Code table 3833)
(FM 85)

Sign of the data, and relative humidity indicator. (Code table 3845)
(FM 12, FM 13, FM 14, FM 18, FM 22, FM 36, FM 62, FM 63, FM 64, FM 67, FM 71,
FM 72, FM 86)

(1) See Note (1) under UUU.

Sign of the exponent. (Code table 3845)
(FM 22, FM 57)

Sign of the reference value indicated by rrrrrrr. (Code table 3845)
(FM 47, FM 49)

Pasquill-Gifford stability category. (Code table 3847)
(FM 57)

Nature and/or type of squall. (Code table 3848)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Solar and infrared radiation correction. (Code table 3849)
(FM 35, FM 36, FM 37, FM 38)

Indicator for the sign and type of measurement of sea-surface temperature. (Code
table 3850)
(FM 12, FM 13, FM 14)

Indicator for the sign and type of wet-bulb temperature reported. (Code table 3855)
(FM 12, FM 13, FM 14)
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Volume 1.1

SPECIFICATIONS OF SYMBOLIC LETTERS

Sign indicator for the data group which follows (Section 3) and for the cartesian
coordinates of the Pole (Section 2). (Code table 3856)
(FM 47)

Type of navigation system. (Code table 3866)
(FM 42)

Distance, in tens of kilometres, of the point position from the station.
(FM 45)

(1)  When the distance is 100 kilometres, the direction shall be coded for symbol D1 and zero shall
be reported for symbol s.

Type of system used. (Code table 3867)
(FM 42)

Hundreds of kilometres to be added to s;.
(FM 45)

Temperature precision. (Code table 3868)
(FM 42)

Depth of newly fallen snow. (Code table 3870)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Depth, in centimetres, of layer of snow on ice.
(FM 67)

(1) Depth of snow more than, or equal to, 99 cm shall be coded 99.

Tracking technique/status of system used. (Code table 3872)
(FM 35, FM 36, FM 37, FM 38)

Forecast value of stability index at point position.
(FM 57)

Number of days in the month with snow depth more than 0 cm.
(FM 71)

Number of days in the month with snow depth more than 1 cm.
(FM 71)

Number of days in the month with snow depth more than 10 cm.
(FM 71)

Number of days in the month with snow depth more than 50 cm.
(FM 71)

Total depth of snow. (Code table 3889)
(FM 12, FM 14)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Standard deviation of daily mean values relative to the monthly mean air temperature, in
tenths of a degree Celsius.
(FM 71)

Approximate tenths value and sign (plus or minus) of the air temperature at the level given
by P,P,P,. (Code table 3931)
(FM 41)

Approximate tenths value and sign of temperature. (Code table 3931)
(FM 86, FM 88)

(1)  When the temperature is computed to the nearest whole degree Celsius, code figure 0 or 1 is
used for T,, as appropriate.

Approximate tenths value and sign (plus or minus) of the air temperature at the tropopause
level. (Code table 3931)
(FM 35, FM 36, FM 37, FM 38)

Approximate tenths value and sign (plus or minus) of:

(a) The air temperature at specified levels starting with station level; (Code table 3931)
(FM 35, FM 36, FM 37, FM 38)

(b) Equivalent blackbody temperature. (Code table 3931
(FM 87)

Tropical system characteristics. (Code table 3933)
(FM 45, FM 46)

Tropical system intensity. (Code tables 3939, 3940)
(FM 45, FM 46)

(1) Two separate code tables are provided for the cases of T; = 0-8 (Code table 3939) and T; = 9
(Code table 3940).

When T: = 9, the code figure given for T; indicates the force of the strongest wind in the
reported cyclonic circulation or, in the case of a prognosis, the strongest wind force expected at
the time of the prognosis.

Minimum air temperature. (Code table 3956)
(FM 61)

Tropical circulation type. (Code table 3952)
(FM 45, FM 46)

Variation of temperature during the period covered by W;W,, associated with glaze or
rime. (Code table 3955)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Maximum air temperature. (Code table 3956)
(FM 61)

Topography of greatest extent. (Code table 3962)
(FM 44)

(1)  If two types are equal in extent, the higher code number is used first.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Topography of second greatest extent. (Code table 3962)
(FM 44)

Two-letter indicators preceding, without a space, the time group, where TT = AT (at), FM
(from) or TL (until).
(FM 15, FM 16, FM 22, FM 51)

Absolute value of air temperature, in whole degrees Celsius, at the height given by HH.
(FM 39, FM 40)

(1)  The sign of temperature shall be disregarded; i.e. —=57°C shall be coded as 57.

Tens and unit digits of air temperature, in degrees Celsius.
(FM 41, FM 86)

(1)  The tenths of the temperature, which is measured in degrees and tenths, shall be indicated by
means of T..

Forecast temperature, in whole degrees Celsius, at the relevant grid point.
(FM 50)

Forecast temperature, in whole degrees Celsius.
(FM 51)

(1)  For negative values, T¢Tr shall be preceded by the letter M.

Air temperature, in whole degrees Celsius, at the level given by h'ph’p.
(FM 53, FM 54)

(1)  For negative values, TpTp shall be preceded by the letter M.

Temperature of cloud top, in whole degrees Celsius, at pressure estimated from infrared
observations of clouds. (FM 88)

(1)  This value is used to derive the pressure level PP in Section 2.

Air temperature, in whole degrees Celsius, at the height indicated by hyh,hy.
(FM 53, FM 54)

(1)  For negative values, TiTh shall be preceded by the letter M.

Number of days in the month with minimum air temperature less than 0°C.
(FM 71)

Temperature of the surface (land, water, ice, etc.), in whole degrees Celsius.
(FM 15, FM 16, FM 88)

Air temperature, in whole degrees Celsius, at the tropopause level.
(FM 35, FM 36, FM 37, FM 38, FM 86)

(1)  This temperature, measured in degrees and tenths, is not rounded off to the next whole
degree; only the whole degrees are indicated by TiT:. The tenths of this temperature shall be
indicated by means of Tat.
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SPECIFICATIONS OF SYMBOLIC LETTERS

Variation in air temperature, in whole degrees Celsius.
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Water temperature at resorts during the bathing season.
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Number of days in the month with maximum air temperature less than 0°C.
(FM 71)

Temperature of the surface (land, water, ice, etc.), in whole degrees Celsius.
(FM 86)

Tens and unit digits of:

(a) Air temperature not rounded off, in degrees Celsius, at specified levels starting with
station level;
(FM 35, FM 36, FM 37, FM 38)

(b) Equivalent blackbody temperature, not rounded off, in degrees Celsius.
(FM 87)

(1)  The tenths of the temperature, which is measured in degrees and tenths, shall be indicated by
means of Tao, Ta1 ... Tan.

Air temperature, in whole degrees Celsius, at the specified isobaric surfaces.
(FM 39, FM 40)

(1)  See Note (1) under TT (second specification).

Number of days in the month with maximum air temperature equal to or more than 25°C.
(FM 71)

Number of days in the month with maximum air temperature equal to or more than 30°C.
(FM 71)

Number of days in the month with maximum air temperature equal to or more than 35°C.
(FM 71)

Number of days in the month with maximum air temperature equal to or more than 40°C.
(FM 71)

Air temperature, in whole degrees Celsius.
(FM 15, FM 16)

(1) For negative values, T'T" shall be preceded by the letter M.
Dew-point temperature, in whole degrees Celsius.
(FM 15, FM 16)

(1) For negative values, T'4T 4 shall be preceded by the letter M.

Air temperature, in tenths of a degree Celsius, its sign being given by s,.
(FM 12, FM 13, FM 14, FM 18, FM 22, FM 63, FM 64)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Monthly mean air temperature, in tenths of degrees Celsius, its sign being given by s,.
(FM 71, FM 72)

Air temperature, in tenths of degrees Celsius, at the level given by h;h;h;.
(FM 42)

Lowest air temperature of the month, in tenths of degrees Celsius, its sign being given by s;.
(FM 71)

Highest air temperature of the month, in tenths of degrees Celsius, its sign being given by s,.
(FM 71)

Wet-bulb temperature, in tenths of degrees Celsius, its sign being given by s,,.
(FM 12, FM 13, FM 14)

Dew-point temperature, in tenths of degrees Celsius, its sign being given by s,,.
(FM 12, FM 13, FM 14, FM 18, FM 22)

(1) See Note (1) under UUU.

Dew-point temperature, in tenths of degrees Celsius, its sign being given by SS.
(FM 42)

(1) See Note (1) under UUU.

Minimum air temperature, in tenths of degrees Celsius, its sign being given by s,.
(FM 12, FM 13, FM 14)

Mean daily minimum air temperature of the month, in tenths of degrees Celsius, its sign
being given by s;.
(FM 71)

Lowest daily mean air temperature of the month, in tenths of degrees Celsius, its sign
being given by s;.
(FM 71)

Temperature of the element indicated by t, in tenths of degrees Celsius, its sign being
given by s,.
(FM 67)

Sea-surface temperature, in tenths of degrees Celsius, its sign being given by s,.
(FM 12, FM 13, FM 14, FM 18, FM 36, FM 62)

Monthly mean of sea-surface temperature, in tenths of degrees Celsius, its sign being
given by s,.
(FM 72)

Maximum air temperature, in tenths of degrees Celsius, its sign being given by s,.
(FM 12, FM 13, FM 14)
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Mean daily maximum air temperature of the month, in tenths of degrees Celsius, its sign
being given by s;.
(FM 71)

Highest daily mean air temperature of the month, in tenths of degrees Celsius, its sign
being given by s;.
(FM 71)

Temperature, in tenths of degrees Celsius, at specified depths starting with sea
surface.
(FM 83)

(1) For negative temperatures, 500 shall be added to the absolute value of the temperature in
tenths of degrees Celsius.

Mean monthly air temperature, in tenths of degrees Celsius, at specified isobaric
surfaces starting with station level.
(FM 75, FM 76)

(1) For negative temperatures, 500 shall be added to the absolute value of the mean temperature,
omitting the thousands digit for temperature equal to or less than — 50.0° Celsius.

Temperatures, in hundredths of degrees Celsius, at either significant or selected
depths starting with sea surface.
(FM 18, FM 64)

(1) For negative temperatures, 5000 shall be added to the absolute value of the temperature
equal in degrees ° Celsius.

Change indicators of trend forecasts and aerodrome forecasts (BECMG, TEMPO).
(FM 15, FM 16, FM 51)

(1) Specifications for these change indicators are given in the Technical Regulations (WMO-
No. 49, Volume II, Parts | and Il.

Nature of the temperature reading, the value of which is indicated by s,T:T{T;. (Code
table 4001)
(FM 67)

Thickness of the predominant form of ice, snow depth not included. (Code table 4006)
(FM 44)

Thickness of layer. (Code table 4013)
(FM 51, FM 53, FM 54)

Duration of period of reference for amount of precipitation, ending at the time of the report.
(Code table 4019)
(FM 12, FM 13, FM 14, FM 22)

Time interval over which the movement of the centre or the eye of the tropical cyclone has
been calculated. (Code table 4035)
(FM 20)
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SPECIFICATIONS OF SYMBOLIC LETTERS

Time interval over which the movement of the tropical cyclone has been calculated. (Code
table 4044)
(FM 85)

Tens digit of the altitude, expressed in units of 300 metres or 500 metres, which applies to
the following data groups.
(FM 32, FM 33, FM 34)

Period to which measurement of precipitation refers, and/or time at which water equivalent
of snow is measured, both coded by RRRR. (Code table 4047)
(FM 67)

(1)  This period or time always ends at the exact hour GG of the measurement.

Time of commencement of a phenomenon before the hour of observation. (Code
table 4055)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Time before observation or duration of phenomena. (Code table 4077)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Time interval between G.G; and
(a) Time to which the prognosis of a data field refers; or

(b) The end of the period to which a prognosis of a mean data field or a data field change
refers, in units expressed by u;.
(FM 47, FM 49)

Thickness, in geopotential decameters, of layers between PP, and respectively
P.P1 ... PnP, (thousands figure omitted).
(FM 86)

Length of averaging period or of data change period, in units expressed by u,,.
(FM 47)

Unit digit in the reported latitude.
(FM 14, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40)

Units in degrees (or tenths of a degree) in the reported latitude.
(FM 88)

Units digit in the reported longitude.
(FM 14, FM 33, FM 34, FM 36, FM 37, FM 38, FM 40)

Units in degrees (or tenths of a degree) in the reported longitude.
(FM 88)

Average relative humidity, in tens of per cent, of the layer between the pressure level
indicated by P,P, and the level of the tropopause, at the first of the five points indicated by
ULa1ULo1, ULa2ULo2, etc.

(FM 88)
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As for U4, but corresponding to the second, third, fourth and fifth points.
(FM 88)

Variation in relative humidity, in per cent.
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Relative humidity of the air, in per cent, the first figure being zero except for UUU = 100 per
cent.
(FM 12, FM 13, FM 14, FM 18, FM 42)

(1)  See Regulation 12.2.3.3.1.

Scale factor. (Code table 4200)
(FM 47, FM 49, FM 87, FM 88)

Unit of time for averaging period or data change period, expressed by tytt,. (Code
table 4232)
(FM 47)

Unit of thickness of sublayers. (Code table 4242)
(FM 86)

Unit of time for ttt. (Code table 4252)
(FM 47)

Units digit of the altitude, expressed in units of 300 metres or 500 metres, for the first data
group following.
(FM 32, FM 33, FM 34)

Units digit of the altitude, expressed in units of 300 metres or 500 metres, for the second
data group following.
(FM 32, FM 33, FM 34)

Units digit of the altitude, expressed in units of 300 metres or 500 metres, for the third data
group following.
(FM 32, FM 33, FM 34)

Isopleth values, its units being given by e,.
(FM 45, FM 46)

Isopleth values, its units being given by e;.
(FM 45)

Forecast surface visibility. (Code table 4300)
(FM 61)

Variation of visibility during the hour preceding the observation. (Code table 4332)
(9-group in Section 3 of FM 12, FM 13 and FM 14)
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Visibility seawards (from a coastal station). (Code table 4300)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Visibility over the water surface of an alighting area. (Code table 4300)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Horizontal visibility at surface. (Code table 4377)
(FM 12, FM 13, FM 14)

(1) If the distance of visibility is between two of the distances given in Code table 4377, the code
figure for the smaller distance shall be reported; e.g. if the distance is 350 metres, code figure
03 shall be reported.

Drifting speed, in cm s™, of the buoy at the last known position of the buoy given in the
groups YYMMJ GGgg/.
(FM 18)

Surface current speed, in tenths of a knot.
(FM 63)

Visibility towards the sea. (Code table 4377)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Number of days in the month with observed or recorded visibility less than 50 m,
irrespective of the duration of the observational period.
(FM 71)

Number of days in the month with observed or recorded visibility less than 100 m,
irrespective of the duration of the observational period.
(FM 71)

Number of days in the month with observed or recorded visibility less than 1 000 m,
irrespective of the duration of the observational period.
(FM 71)

Horizontal visibility at surface, in metres, in increments of 50 metres up to 500 metres,
in increments of 100 metres between 500 and 5000 metres, and in increments of
1 000 metres between 5000 metres up to 9 999 metres, with 9999 indicating visibility of
10 km and above.

(FM 15, FM 16, FM 51, FM 53, FM 54)

(1) If the value is between two increments, it shall be rounded off downward to the lower of the two
increments. For example, a visibility of 370 metres shall be reported as 0350, a visibility of
570 metres shall be reported as 0500, a visibility of 3 570 metres shall be reported as 3500,
and a visibility of 5 700 metres shall be reported as 5000.

Minimum horizontal visibility at surface, in metres.
(FM 15, FM 16)

Runway visual range, in metres.
(FM 15, FM 16)

(1)  Runway visual range shall be reported in steps of 25 metres when the runway visual range is
less than 400 metres; in steps of 50 metres when it is between 400 metres and 800 metres;
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and in steps of 100 metres when the runway visual range is more than 800 metres. Any
observed value which does not fit the reporting scale in use shall be rounded down to the
nearest lower step in the scale.

Information on the engineering status of the buoy.
(FM 18)

Forward speed of phenomenon. (Code table 4448)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Ship’s average speed made good during the three hours preceding the time of
observation. (Code table 4451)
(FM 13)

Vertical wind shear, in knots, per 300 metres.
(FM 45, FM 53, FM 54)

Absolute value of the vector difference between the maximum wind and the wind blowing
at 1 km above the level of maximum wind, in units indicated by YY.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

Absolute value of the vector difference between the maximum wind and the wind blowing
at 1 km below the level of maximum wind, in units indicated by YY.
(FM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38)

Vertical wind shear, in knots, per 1 000 metres.
(FM 45)

Weather during past hour. (Code table 4561)
(FM 22)

Diameter or length of major axis of the eye of the tropical cyclone. (Code table 4504)
(FM 20)

Type of weather phenomenon or cloud in the 60 x 60 km square detected by radar. (Code
table 4530)
(FM 20)

Past weather reported from an automatic weather station. (Code table 4531)
(FM 12, FM 13, FM 14)

Mean width or mean diameter of the feature specified by S;S;, or mean diameter of the
overcast cloud of the tropical cyclone. (Code table 4536)
(FM 85)

Forecast weather. (Code table 4544)
(FM 61)

Type of opening in the ice. (Code table 4552)
(FM 44)
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Past weather. (Code table 4561)
(FM 12, FM 13, FM 14)

Weather. (Code table 4635)
(FM 45)

Method by which winds were determined. (Code table 4639)
(FM 88)

Present weather reported from a manned weather station. (Code table 4677)
(FM 12, FM 13, FM 14, FM 22, FM 45)

(1)  For correct use of the code, it is necessary to study with care Part Il of the International Cloud
Atlas (WMO-No. 407) which deals with meteors other than clouds

(2) The first figure of the scale ww indicates grosso modo a division of the scale into ten deciles,
numbered 0-9, which correspond to ten principal categories of weather. Firstly, the decile the
most suitable to the general state of the weather is chosen; then, in the complete list, the code
figure is chosen which best describes the weather at the time of observation or (where
specifically mentioned in the code) during the period of one hour immediately preceding it. In
making the choice of the decile or in determining the complete code figure ww, one does not
take into account meteorological phenomena which have been experienced more than one
hour before the observation

Present weather reported from an automatic weather station. (Code table 4680)
(FM 12, FM 13, FM 14)

Significant weather. (Code table 4683)
(FM 45, FM 46)

Present weather phenomenon not specified in Code table 4677, or specification of present
weather phenomenon in addition to group 7wwWW,. (Code table 4687)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Significant present and forecast weather. (Code table 4678)
(FM 15, FM 16, FM 51)

Amount, in millimetres, of precipitable water in a layer.
(FM 86)

Amount, in millimetres, of precipitable water in layers between P,PA and respectively
PPy ... PPy
(FM 86)

Forecast weather. (Code table 4691)
(FM 53, FM 54)

Time of measurement or period of reference and tendency of the element measured, the
value of which is indicated by HsHsHsHs or QQQeq. (Code table 4700)
(FM 67)

(1)  This characteristic applies to the measurement of stage or discharge given by the four figures
of the group which follow X.
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Recorder type. (Code table 4770)
(FM 63, FM 64)

Type of drogue. (Code table 4780)
(FM 18)

The three most significant digits of radiological quantity or release quantity.
(FM 22, FM 57)

Exponent for spectral wave data. (Code table 4800)
(FM 65)

Hemisphere indicator. (Code table 4865)
(FM 82)

Form in which point position groups are given. (Code table 4887)
(FM 45)

Type of analysis. (Code table 4892)
(FM 45)

Value designator of a given chart or analysis. (Code table 4892)
(FM 45)

Day of the week (UTC). (Code table 4900)
(FM 83)

(1) The day indicated by Y shall be the day of the report or of the group involved; it is, therefore,
the day of the observation and not the day of transmission.

(2) When information is given for a period which includes parts of two calendar days, Y shall refer
to the second calendar day.

Day of the month (UTC), with 01 indicating the first day, 02 the second day, etc.:

(@) On which the actual time of observation falls;
(FM 12, FM 13, FM 14, FM 15, FM 16, FM 18, FM 20, FM 32, FM 33, FM 34, FM 35,
FM 36, FM 37, FM 38, FM 39, FM 40, FM 41, FM 42, FM 62, FM 63, FM 64, FM 65,
FM 67, FM 85, FM 86, FM 87, FM 88)

(b) Indicating the date (day) of the beginning of the period for which the whole forecast
or set of forecasts is valid;
(FM 53, FM 54, FM 61)

(c) Orindicating the day of the observation of the data, from which the chart is prepared;
(FM 44, FM 45, FM 46, FM 47, FM 49)

(d) On which the forecast was issued (FM 51);

(e) Indicating the date (day) on which part of the forecast commences or a forecast
change commences (FM 51).

(1) InFM 32, FM 33, FM 34, FM 35, FM 36, FM 37, FM 38, FM 39, FM 40, FM 41 and FM 88, YY
shall be used to indicate the unit of wind speed in addition to indicating the day of the month.
When wind speeds are given in knots, 50 shall be added to YY. When the speed is given in
metres per second, YY shall not be modified.
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YeYE (a) Day of the month (UTC) on which the WINTEM message is valid;
(FM 50)
(b) Valid day of the month (UTC) of the temperature forecast
(FM51).
YaYa Date of accident, calendar day.

(FM 22, FM 57)

YuYo Year of beginning of the reference period.
(FM 71)
YcoYe Year of ending of the reference period.
(FM 71)
YeYe (a) Date of end of monitoring operation or release, calendar day;
(FM 22)
(b) Day of month (UTC) of end of forecast change.
(FM 51)
Y.Y, Date of issue of the report, calendar day.
(FM 22)

— Date of issue of the forecast, calendar day.
(FM 57)

YsYs Date of start of monitoring operation or release, calendar day.
(FM 22)

— Day of the month (UTC) of observation of satellite data used for the preparation of the

chart.
(FM 44)
YoYo Date of analyses/forecasts used to produce the trajectory, calendar day.
(FM 57)
Y1Y4 Day of the month of the beginning of the period of validity.

(FM 51, FM 53, FM 54)

— Date of the beginning of the period covered by the forecast, calendar day.
(FM 57)

— Day of the month (UTC) indicating the date or the beginning of the period covered by the

forecast.
(FM 68)
Y'Y! Date of expected arrival of radiological contamination at specified point location, calendar
Y?Y? day.
(FM 57)

viyi
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Day of the month (UTC) indicating the end of the period covered by the forecast.
(FM 51, FM 68)

Number of missing years within the reference period from the calculation of pressure
normal.
(FM 71)

Number of missing years within the reference period from the calculation of normal for
precipitation.
(FM 71)

Number of missing years within the reference period from the calculation of normal for
sunshine duration.
(FM 71)

Number of missing years within the reference period from the calculation of normal for
mean air temperature.
(FM 71)

Number of missing years within the reference period from the calculation of normal for
mean extreme air temperature.
(FM 71)

Day of lowest air temperature during the month.
(FM 71)

Day of highest air temperature during the month.
(FM 71)

Number of missing years within the reference period from the calculation of vapour
pressure normal.
(FM 71)

Day of highest observed or recorded wind speed during the month.
(FM 71)

Day of lowest daily mean air temperature during the month.
(FM 71)

Day of highest daily amount of precipitation during the month.
(FM 71)

Day of highest daily mean air temperature during the month.
(FM 71)

Position groups in the form indicated by the 333xx4 group.
(FM 45)

Character of the temperature reported by TT. (Code table 5122)
(FM 39, FM 40)
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Z Optical phenomena. (Code table 5161)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

Z, Nature of evolution of zone S,. (Code table 5162)
(FM 45)
2z Meteorological zone number by 5 degrees of longitude or latitude. (Code table 5177)
(FM 54)
242424 Length of the cable at which the drogue is attached, in metres.
(FM 18)
ZZZ L. Length of cable, in metres (thermistor strings).
(FM 18)
ZyZyZ4Zy Total water depth, in metres.

(FM 63, FM 64)

ZnZnZnZy, Hydrostatic pressure of lower end of cable, in kPa.
(FM 18)
Z; Present ice situation and trend of conditions over preceding three hours. (Code table 5239)

(FM 12, FM 13, FM 14)

zz Variation, location or intensity of phenomena. (Code table 4077)
(9-group in Section 3 of FM 12, FM 13 and FM 14)

— Depth, in hundreds of metres, starting with the surface.

(FM 63)
ZoZg
Z1Z4 Significant depths, in metres, starting with the surface.
- (FM 63)
ZnZn
zzz Zone specification. (Code table 1863)
(FM 54)
ZoZoZoZo
21212424 Selected and/or significant depths, in metres, starting with the surface.
- (FM 18, FM 64)
ZnZnZnZn
/

I Missing data.

(1)  The number of solidi depends on the number of symbolic letters for which no data can be
reported.
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a. NUMBERING SYSTEM OF INTERNATIONAL CODE TABLES

When coding a report, analysis or forecast, symbolic letters or letter groups are replaced by figures, which
specify the value or the state of the corresponding element. In some cases, the specification of the
symbolic letter (or group of letters) is sufficient to permit a direct transcription into figures, e.g. GG or PPP. In
other cases, these figures are obtained by means of a special code table for each element.

The code tables are used inversely for decoding incoming reports, analyses or forecasts, thus making
available the information contained therein.

The code tables are numbered, each code table bearing a number consisting of four figures from 0100 up
to 5299 and allotted in the alphabetical order of the symbols to which the code tables correspond. The
attribution of the numbers is done in accordance with the following system:

The first two figures represent the number of the main letter of the symbol in alphabetical order. Capital
letters are given an odd number, and small letters an even number: 01 for A, 02 for a, 03 for B, 04 for
b..... 51 for Z and 52 for z.

The two last figures are allocated in accordance with the following scheme:

00 to 01 are reserved for code tables corresponding to a symbol composed of one letter only (X or x,
for instance);

02 to 30 are reserved for code tables corresponding to symbols of the forms X, to Xz, xa to xz and
derived symbols such as Xag Or Xao;

31 to 60 are reserved for code tables corresponding to symbols of the forms X, to X, x, to x, and
derived symbols such as X5 or Xa0;

611070 are reserved for code tables corresponding to symbols of the forms Xy to X, or xg to x,, n
being any number;

71 to 99are reserved for code tables corresponding to symbols of the forms X', XX, XXX, x’, xx, xxx or any
similar forms such as XpXp, XoX0Xo, XpXp, XoX0Xo-

The numbering system and the numbers attributed to the code tables for the different elements are given in
the following table.

Besides the specifications given by the code tables in worldwide use, other sets of code tables are

established for regional use, which are numbered with a three-figure number ranging from 120 to 800, and
are given in Volume Il of the Manual on Codes.
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NUMBERING SYSTEM OF
INTERNATIONAL CODE TABLES

0101 A 0552  Ci 1063 e 1853 i,
0104  Ac 0561 Co 1079  erer 1855  iw
0114  Ax 0562  Cq 1085  erer 1857 i,
0131 Aa 0639 ¢ 1095  ewew 1859 i,
0133 A 0659 T, Cw 1109  Fy 1860 iy
0135 Ao D, Dy, Dk, D, |1133 Fe 1861 io
0139 A 0700 Dw, Da Do Dy, | o [ FeuFoFa 1863  ip, zzz
0152 A Ds, D+ Fs, Fu 1864 i3, nnn
0161 As, bw 0739 D 1139 F 2061 i1, Jzisi4s isisiisio
0163 Az 0755 D 1144 Frn 2100 K
0177  AA DD 1152 Fy 2200  k
0200 a DoDo 1162 F1, Fa, etc. 2262 ki
0204  ac 0777 { DiD; 1200  f 2263 ke
0210  a . 1236 fe 2264 ks
0235  ae DnDn 1300 G 2265  kq
0239  a 0822  dr 1400 g 2266 ks
0244  am 0833  d. 1487 g 2267 ke
0252 & dd, dndn, did, | 1535  He 2300 L
0262  ay dmdrm, dsds, 1561 Hs, Hz, Hs, Ha, Hs | 2382 LiLi, LiL
0264 a3 dwdw, dwidws, 1600  h 2538 My
0265 a4 dwadwz, dodo 1677 hshs, hihy 2551 Ms
0266 as dodo hghshs, hihihy, | 2552 M
0291 ajasar, apazaz | 0877 d1ds 1690 hihihi, hshshs, 2555 Muw
0300 B dndh hihdhs, hehyhy 2562 My, My
0302 Ba da 1700 1 2582 MiM;, MM,
0324 Br dadly 1731 I 2590 MMM
0359 B, N 1732 I 2600 m
0366 BrBr dndhn 1733 L 2604  ms, M1, Mc
0370 BB 0878  dd 1734 14 2649  m
0371 B1B.B3 ( datdat, dazdaz | 1735 I 2650 ms
0439 by g;‘gj 1741 I 2677  mm
0491 b1b1,b2bz 0880 | dsd, 1743 1, 2700 N, Nn, Ne, N’
0500 C,C’ . 1744 In 2745  Np
C, Ce, Cp, Cq, L Ondn 1747 Ip 2752 Ni
0501 Cs, Cu, C1, C2, | 0901 E 1751 Is 2754 N,
Cs C4 Cs,Re 0919  Er 1765 14 2776 NeNe
0509  Cu 0933 Eo 1770 Ixxix 2836  ns
0513  C. 0935  Ee 1800 i 2863  ns
0515  Cu 0938  Ep 1806 e 2864
0519  Ck 0943 Ee 1819 ik 2877  ngne, NeNc
0521 Cs 0964 Es 1833 i 2890  nmnr
0531 Ca 0975  E’ 1840 iy 3131 Pa
0533  Ce 0977  EqEy, E2E; 1841 i 3133 Pe, e
0544  Cn 1004  ec, e 1845  im 3139 P,
0551 Cs 1062 ey 1851 is 3152 Py, hy
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(continued)
3155 Pw 3704 Sc Ta, Tat 4504 We
3300 Q 3738 Sh Tao 4530 Wgr
3302 Qa 3739 Si 3931 Tas 4531 Wai, Wa2
3311 QL 3761 So - 4536 Ws
3313 Qn 3762 S1, S2 Tan 4544 W
3315 Qp 3763 S4, S, S, 3933 Te 4552 W
3318 Q; S4, Ss 3939 Ti 4561 W, W4, W3
3319 Qrw 3764 Se 3940 Ti 4635 We
3333 Qc 3765 Sy 3952 Tt 4639 Wi
3334 { Qq, Qu1, Quz, Q, | 3766 Ss 3955 Tw 4677 ww
Qt 3775 S’7 3956 Tn, Tx 4678 w'w’
3363 Q2, Q4 3776 S’s 3962 T4, T2 4680 WaWa
3462 of 3777 SS 4001 t 4683 WsWs
3463 g2 3778 SpSpSpSp 4006 te 4687 W1W1
3533 R¢ 3780 S¢St 4013 tL 4691 W1W1W1
3534 Rq 3790 SiSt 4019 tr 4700 X
3535 Re 3833 Sc 4035 te 4770 XrXR
3538 Rn 3845 Sn 4044 tm 4780 XiXt
3548 Rp 3847 Sp 4047 tp 4800 X
3551 Rs 3848 Sq 4055 tw 4865 X4
3552 Rt 3849 Sr 4077 tt, zz 4887 X1X1
3555 Rw 3850 Ss 4200 u 4892 X2X2X2, X3X3X3
3570 RR 3855 Sw 4232 Up 4900 Y
3590 RRR 3856 Sx 4242 Up 5122 Z7
3596 { RRRR 3866 S1 4252 Ut 5161 Zy
R1R1R1R1 3867 S2 4300 V, Vs, Vs 5162 Z4
3644 'm 3868 S3 4332 Vp 5177 2z
3652 It 3870 sS 4377 VV, VsVs 5239 zZi
3685 Fala 3872 SaSa 4448 Vo
3700 S, S’ 3889 sSs 4451 Vs
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b. CODE TABLES

0101
A Mirage
Code
figure
0 No specification
1 Image of distant object raised (looming)
2 Image of distant object raised clear above the horizon
3 Inverted image of distant object
4 Complex, multiple images of distant object (images not inverted)
5 Complex, multiple images of distant object (some images being inverted)
6 Sun or moon seen appreciably distorted
7 Sun visible, although astronomically below the horizon
8 Moon visible, although astronomically below the horizon
Note: When code figures 4, 5 or 6 apply, recognition of the objects is liable to be difficult.
0104
Ac Accuracy of the position of the centre or the eye of the tropical cyclone
Code
figure
1 Eye visible on radar scope, accuracy good (within 10 km)
2 Eye visible on radar scope, accuracy fair (within 30 km)
3 Eye visible on radar scope, accuracy poor (within 50 km)
4 Position of the centre within the area covered by the radar scope, determination by means of the
spiral-band overlay, accuracy good (within 10 km)
5 Position of the centre within the area covered by the radar scope, determination by means of the
spiral-band overlay, accuracy fair (within 30 km)
6 Position of the centre within the area covered by the radar scope, determination by means of the
spiral-band overlay, accuracy poor (within 50 km)
7 Position of the centre outside the area covered by the radar scope, extrapolation by means of the
spiral-band overlay
/ Accuracy undetermined
0114
Ay Type of anemometer
Code
figure
0 Cup rotor
1 Propeller rotor
2 Wind Observation through Ambient Noise (WOTAN)
/ Missing value (coded 15 in BUFR)
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Accident early notification — article applicable

Articles 1 and 2
Article 3
Article 5.2
Reserved
Missing value

Cause of incident

Incident State does not understand what happened

Incident State knows the cause of the incident

Reserved
Missing value

Incident situation

No improvement
Unstable

No deterioration
Improving
Stable
Deteriorating
Reserved
Missing value

Accuracy of the fix and repetition rate of atmospherics

Accuracy of fix

No assessment

Estimated error less than 50 km
Estimated error between 50 and 200 km
Estimated error more than 200 km
Estimated error less than 50 km
Estimated error between 50 and 200 km
Estimated error more than 200 km
Estimated error less than 50 km
Estimated error between 50 and 200 km
Estimated error more than 200 km

Repetition rate

No assessment

Less than 1 per second

Less than 1 per second

Less than 1 per second

1 or more countable flashes per second
1 or more countable flashes per second
1 or more countable flashes per second
Rate so rapid number cannot be counted
Rate so rapid number cannot be counted
Rate so rapid number cannot be counted
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0152
A Accuracy of determination of the geographical position of the tropical cyclone
Code
figure
0 Cyclone centre within 10 km of the transmitted position
1 Cyclone centre within 20 km of the transmitted position
2 Cyclone centre within 50 km of the transmitted position
3 Cyclone centre within 100 km of the transmitted position
4 Cyclone centre within 200 km of the transmitted position
5 Cyclone centre within 300 km of the transmitted position
/ Cyclone centre undetermined
0161
A, WMO Regional Association area in which buoy, drilling rig or oil- or gas-production
platform has been deployed (1 — Region I; 2 — Region Il, etc.)
by Sub-area belonging to the area indicated by A,
Note: Two digit-numbers in the map correspond to A, suffixed by by,.
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0163
A; Day darkness, worst in direction D,
Code
figure
0 Day darkness, bad
1 Day darkness, very bad
2 Day darkness, black
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14-19
20
21
22

23-29
30
31

Code
figure

CODE TABLES

0177

Activity or facility involved in incident

Nuclear reactor on ground

Nuclear reactor at sea

Nuclear reactor in space

Nuclear fuel facility

Radioactive waste management facility
Transport of nuclear fuel or radioactive waste
Storage of nuclear fuel or radioactive waste
Manufacture of radio-isotopes

Use of radio-isotopes

Storage of radio-isotopes

Disposal of radio-isotopes

Transport of radio-isotopes

Use of radio-isotopes for power generation
Reserved

Fire in toxic chemical plant

Transport of toxic chemicals

Toxic chemical leakage into a river
Reserved

Other

Missing value

0200

Characteristic of pressure tendency during the three hours preceding the time of
observation

Increasing, then decreasing; atmospheric pressure the same or higher than three hours ago

Increasing, then steady; or increasing,
then increasing more slowly

Increasing (steadily or unsteadily)* Atmospheric pressure now higher than three hours ago

Decreasing or steady, then increasing; or
increasing, then increasing more rapidly

Steady; atmospheric pressure the same as three hours ago*
Decreasing, then increasing; atmospheric pressure the same or lower than three hours ago

Decreasing, then steady; or decreasing,
then decreasing more slowly

Decreasing (steadily or unsteadily)* Atmospheric pressure now lower than three hours ago

Steady or increasing, then decreasing;
or decreasing, then decreasing more rapidly

* For reports from automatic stations, see Regulation 12.2.3.5.3.
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CODE TABLES

0204

Change in character of the eye during the 30 minutes preceding the time of observation

Eye has first become visible during the past 30 minutes

No significant change in the characteristics or size of the eye

Eye has become smaller with no other significant change in characteristics
Eye has become larger with no other significant change in characteristics
Eye has become less distinct with no significant change in size

Eye has become less distinct and decreased in size

Eye has become less distinct and increased in size

Eye has become more distinct with no significant change in size

Eye has become more distinct and decreased in size

Eye has become more distinct and increased in size

Change in character and size of eye cannot be determined

0210

Trend in behaviour of ice

No change

Ice situation improving (for navigation)
Ice situation worsening (for navigation)
Ice breaking up

Ice opening or drifting away

Ice increasing

Ice freezing together

Ice drifting in

Ice under pressure

Ice hummocking, or hummocking and screwing
Undetermined or unknown

0235

Tendency of echo pattern

Tendency of intensity
Decreasing
Decreasing
Decreasing

No appreciable change
No appreciable change
No appreciable change
Increasing

Increasing

Increasing
Undetermined

Volume 1.1

Tendency of the area
Decreasing

No appreciable change
Increasing

Decreasing

No appreciable change
Increasing

Decreasing

No appreciable change
Increasing
Undetermined
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CODE TABLES

0239

Distribution of atmospherics

No atmospherics
Isolated point of activity

Sources of atmospherics activity located in the area enclosed by lines joining successive points

Lalalolok

Origin of atmospherics activity approximating a line joining successive points LaLaloLok

No report due to technical reasons

0244

Portion of the maritime area

Whole of the area AAA

NE quadrant of the area AAA
Eastern half of the area AAA
SE quadrant of the area AAA
Southern half of the area AAA
SW quadrant of the area AAA
Western half of the area AAA
NW quadrant of the area AAA
Northern half of the area AAA
Rest of the area AAA

0252

Apparent 24-hour change in intensity of the tropical cyclone

Much weakening
Weakening

No change
Intensification

Strong intensification
Not observed previously
Undetermined
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CODE TABLES

0262

Reason for no report or ground equipment employed

Launch not scheduled

Rocket motor failure

Instrument (or) telemetry signal not received
Ground tracking equipment failure

Weather prohibited launch

Range restrictions prohibited launch

Lack of expendables prohibited launch
Radar only employed

Radar and telemetry equipment employed
Telemetry equipment only employed

Code figures 0 to 6 shall be used to show the reason for no report when a scheduled launch is aborted, or when
a launch is accomplished but no data are available.

Code figures 7 to 9 shall be used to show the type of ground equipment employed during a satisfactory launch.

0264

Standard isobaric surface for which the geopotential is reported

1000 hPa
925 hPa
500 hPa
700 hPa
850 hPa

0265

Type of measuring equipment used

Pressure instrument associated with wind-measuring equipment
Optical theodolite

Radiotheodolite

Radar

Pressure instrument associated with wind-measuring equipment but pressure element failed during
ascent

VLF-Omega
Loran-C

Wind profiler
Satellite navigation
Reserved

Volume 1.1 A-247



CODE TABLES

0266

as Type of report and unit of reported radiological quantity
Code
figure
1 Report of accidental radioactivity release to atmosphere, in becquerels (Bq)
Report of accidental radioactivity release to water, in becquerels (Bq)
3 Report of accidental radioactivity release to both atmosphere and water, in becquerels (Bq)
4 Report of accidental radioactivity release to ground water, in becquerels (Bq)
5 Report of named isotope concentration in precipitation, in becquerels per litre (Bq I'1)
6 Report of named isotope type including gross beta concentration in air, in becquerels per cubic
metre (Bq m'3), and, if data available, the density of deposits, in becquerels per square metre (Bq m'z)
7 Report of gamma dose in air along main transport path and, if data available, on land surface, in
millisieverts (mSv)
8 Report of an airborne observing station of named isotope type including concentration in air, in
becquerels per cubic metre (Bq m"°’), and/or report of gamma dose in air, in millisieverts (mSv)
9 Reserved
0291
ajaidq, azazaz Type ofparameter
Occurrence
C.Iode Field parameter Reference Unit and/or Remarks
figure value intensity of
phenomenon
000 (— — — Indicates missing
parameter
001 |Pressure 0 hPa 1 hPa
002 |Geopotential height 0 gpm 10 gpm
003 |Geometrical height 0Om 10 m
004 |Temperature 0°C 1°C
005 |Maximum temperature 0°C 1°C Surface level only
006 |Minimum temperature 0°C 1°C Surface level only
007 |Temperature deviation from normal |0°C 1°C
008 |Potential temperature 0°C 1°C
009 |Pseudo-adiabatic potential 0°C 1°C
temperature
010 |Dew-point temperature 0°C 1°C
011 |Dew-point depression (or deficit) 0°C 1°C
012 |Specific humidity 0gkg™ 0.1gkg™
013 |Relative humidity 0% 1%
014 |Humidity mixing ratio 0gkg™ 0.1gkg™
015 |Stability index 0°C 1°C See Code table 2677 for
specific parameters
016 |Saturation deficit 0 hPa 0.1 hPa
(for a specific level)
0 gpm 10 gpm
(for a specific layer)
017 |4-layer lifted index 0°C 1°C
018 Reserved
019}
020 |(Wind direction 0° 10°
021 |Wind speed Oms” 1ms™
022 |Wind direction and speed 0°,0ms™ 5,1ms”" TEMP code form
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CODE TABLES

Occurrence
C.Iode Field parameter Reference Unit and/or Remarks
figure value intensity of
phenomenon
gzi} Wind components Oms” 1ms” SR;SI?;iI\;eut:ezoordinate
025 |Wind speed 0 kt 1 kt
026 |Wind direction and speed 0°, 0 kt 5°,1 kt TEMP code form
gz;} Wind components 0 kt 1 kt SR;SI?;i;eut:ezoordinate
029 |Stream function 0m’s™ 10°m’*s™
030 |Relative vorticity 0s™ 10°s™
031 |Absolute vorticity 0s™ 10°s™
032 |Relative vorticity advection 0s™ 107° s>
033 |Absolute vorticity advection 0s™ 107° s>
034 |Horizontal velocity divergence 0s™ 10°s™
035 |Horizontal moisture divergence Ogkg™'s™ 01gkg's™
036 |Geostrophic vorticity 0s™ 10°s™
037 |Geostrophic vorticity advection 0s™ 107° s>
038 Reserved
039 |Velocity potential 0m’s™ 10° m’*s™
040 |Vertical velocity (|) Ocbs™ 10" cbs™
041 |Vertical velocity (|) 0cbh/12 h 1cb/12h
042 |Vertical velocity (|) 0 hPah™ 1hPah™
043 |Vertical velocity (1) 0Omms™ 1mms™
044 |Vertical wind shear 0ms™'1000m |1ms™/1000m
045 |Vertical wind shear 0 kt/1 000 m 1 kt/1 000 m
046 |Lapse rate 0°C/100 m 0.1°C/100 m
047 |Precipitable water 0 mm 1 mm
048 |Convective precipitation amount 0 mm 1 mm
049 |Precipitation rate Ommh™ 1mmh™
050 |Precipitation amount 0 mm 1 mm Surface level only
051 |Snow depth 0Ocm 1cm Surface level only
052 |Outgoing long-wave radiation 0 joule 0.1 joule Integrated over 24 hours
(1J=10" ergs)
053 |Outgoing short-wave radiation 0 joule 0.1 joule Integrated over 24 hours
054 |Incoming short-wave radiation 0 joule 0.1 joule Integrated over 24 hours
055 [Non-convective precipitation 0 mm 1 mm
amount
056} Reserved
057
058 |Afternoon SST warming 0°C 0.01°C
059 |Temperature anomaly 0°C 0.01°C
060 |Deviation of sea level from mean 0Ocm 1cm
061 |Sea temperature 0°C 0.1°C
062 |Salinity 0 °/so
063 |Density
064 |Significant height of combined 0Om 0.5m Threshold value of 0.5 m
wind waves and swell
065 |Direction of swell 0° 10°
066 |Significant height of swell 0Om 0.5m Threshold value of 0.5 m
067 |Mean period of swell 0s 1s
068 |Direction of wind waves 0° 10°
069 |Significant height of wind waves 0Om 0.5m Threshold value of 0.5 m
070 |Mean period of wind waves 0s 1s
Volume I.1 A-249




CODE TABLES

Occurrence
C.Iode Field parameter Reference Unit and/or Remarks
figure value intensity of
phenomenon
071 |Direction of current 0° 10°
072 |Speed of current Ocms™ 1cms™
073 4 4 Relative to coordinate
074} Current components Ocms 1cms system used
075 |Primary wave direction 0° 10°
076 |Primary wave period 0s 1s
077 |Secondary wave direction 0° 10°
078 |Secondary wave period 0s 1s
079 |Cloud cover 0,1,2, 3,4, Cloud amount in oktas (see
5,6,7,8 Code table 2677 for specific
parameters)
080 |Thunderstorm 0,1 0 = absent, 1 = occurring
081 |Tropical revolving storm 0,1 0 = absent, 1 = occurring
082 |Line squall 0,1 0 = absent, 1 = occurring
083 |Hail 0,1 0 = absent, 1 = occurring
084 |Turbulence (generally associated 0,1,2 0 = nil or slight,
with cloud) 1 = moderate, 2 = severe
085 |Clear air turbulence 0,1,2 0 = nil or slight,
1 = moderate, 2 = severe
086 |lcing 0,1,2 0 = nil or slight,
1 = moderate, 2 = severe
087 |Mountain waves 0,1 0 = absent, 1 = occurring
088 |Sandstorm/duststorm 0,1 0 = absent, 1 = occurring
089 |Freezing rain 0,1 0 = absent, 1 = occurring
090 |Ice concentration 0,1 0 =no seaice,
1 = occurrence of sea ice
091 |Ice thickness 0Om 1m
092 |Ice drift u-component 0 km/day 1 km/day
093 |Ice drift v-component 0 km/day 1 km/day
094 |Ice growth 0dm 1dm
095 |Ice convergence/divergence 0s™ 1s™
096
097 Reserved
098
099
100 |Pressure 0 daPa 1 daPa
101 |Geopotential thickness 0 gpm 1 gpm
102 |Geopotential height 0 gpm 1 gpm
103 |Geometrical height 0Om 1m
104 |Temperature 0°C 0.1°C
105
Reserved
111
112 |Specific humidity 0 kg kg™ 1 kg kg™
113 |Relative humidity 0% 0.1%
114 |Humidity mixing ratio 0 kg kg™ 1 kg kg™
115 |Stability (lifted) index 0°C 0.1°C
116 |Saturation deficit 0 hPa 1 hPa
0 gpm 1.gpm
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CODE TABLES

Occurrence
C.Iode Field parameter Reference Unit and/or Remarks
figure value intensity of
phenomenon
117
118 Reserved
119
120 |Wind direction 0° 1°
121
Reserved
128
129 |Stream function om’s™ 1m?*s™
130 |Relative vorticity 0s™ 10-6s™
131 |Absolute vorticity 0s™ 10-6s™
132 |Relative vorticity advection 0s™ 157
133 |Absolute vorticity advection 0s™ 157
134 |Horizontal velocity divergence 0s™ 1s™
135 |Horizontal moisture divergence Okgkg's™ 1kg kg™''s™
136 |Geostrophic vorticity 0s™ 1s™
137 |Geostrophic vorticity advection 0s” 1s?
138 Reserved
139 |Velocity potential 0m’s™ 1m’s™
140 |Vertical velocity (|) 0hPas™ 1hPas™
141 |Vertical velocity (|) 0dPas™ 1dPas™
(1 microbar s™)
142 Reserved
143 |Vertical velocity (1) Oms™ 1ms™
144 |Vertical wind shear Oms'/Mm 1ms'Mm
145 Reserved
146 |Lapse rate 0°C/1 m 1°C/M1 m
147 |Precipitable water 0Om 1m
148 Reserved
149 |Precipitation rate Oms” 1ms™
150 |Precipitation amount 0Om 1m
151 [Snow depth 0Om 1m
152 |Outgoing long-wave radiation 0 joule 1 joule
(1J=10" ergs)
153 |Outgoing short-wave radiation 0 joule 1 joule
154 |Incoming short-wave radiation 0 joule 1 joule
155
156
157 Reserved
158
159
160 |Deviation of sea level from mean Om 1m
161 |Sea temperature 0°C 1°C
162 |Sea-surface temperature 0°C 0.01°C
163 [SST anomaly 0°C 0.01°C
164 |Significant height of combined 0Om 1m
wind waves and swell
165 |Direction of swell 0° 1°
166 |Significant height of swell 0Om 1m
167 Reserved
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Code
figure

Field parameter

Reference
value

Unit

Occurrence
and/or
intensity of
phenomenon

Remarks

168
169
170
171
172
173
174}
175
176
177
178
179
180
181
182
183
184

201
202
203
204)

211)
212
213)

220)
221
222
223

224
225}
226
227
228
229

230

231

237
238

Direction of wind waves

Significant height of wind waves

Direction of current
Speed of current

Current components

Mixed layer depth

Transient thermocline depth
Main thermocline depth

Main thermocline depth anomaly

Pressure reduced to mean sea level
Pressure tendency

Virtual temperature

Radar spectra
Radar spectra
Radar spectra

Pressure anomaly
Geopotential height anomaly
Wave spectra

Wave spectra

Wave spectra

Sigma coord. vertical velocity

00
0Om

00
Oms™’

0Ocms™

0Ocm
0Ocm
Ocm
0Ocm

0 hPa
0 hPa/3 h

0°C

0 hPa
0 gpm

0os™

10
1m

10
1ms™

1cms™

1cm
1cm
1cm
1cm

1 hPa
0.1 hPa/3 h

1°C

1 hPa
1 gpm

Reserved

Reserved

Reserved

Reserved

Reserved

Direction and frequency
Direction and radial number

Radial number and radial
number

Reserved

Direction and frequency
Direction and radial number

Radial number and radial
number

Reserved
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Occurrence
C.Iode Field parameter Reference Unit and/or Remarks
figure value intensity of

phenomenon
239
240 Reserved
241
242 |Absolute divergence 0s™ 1s™
243 Reserved
244 |Relative divergence 0s™ 15
245 |Vertical u-component shear 0s™ 15
246 |Vertical v-component shear 0s™ 15
247

Reserved
254
255 |Vapour pressure 0 hPa 1 hPa
256 Reserved
257 |Evaporation 0 mm 1 mm
258} Reserved
259
260 |Thunderstorm probability 0% 1%
261
262 Reserved
263
264 |Snowfall rate water equivalent Okgm™ 1kg m™
265 |Water equivalent of acc. snow Okgm™ 1kg m™
266
Reserved

271
272 |Convective cloud cover 0% 1%
273 |Low cloud cover 0% 1%
274 |Medium cloud cover 0% 1%
275 [High cloud cover 0% 1%
276 |Cloud water 0 mm 1 mm
277
278
279 Reserved
280
281 |Land-sea mask 0,1 0 =sea, 1 =land
282 Reserved
283 |Surface roughness 0Om 1m
284 |Albedo 0% 1%
285 |Soil temperature 0°C 1°C
286 |Soil moisture content 0 mm 1 mm
287 |Vegetation 0% 1%
288
289
290 Reserved
291
292
293 |Direction of ice drift 0° 10°

Volume 1.1
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Occurrence
fci:got:jrz Field parameter Re:::s:ce Unit ) and{or Remarks
intensity of
phenomenon
294 |Speed of ice drift 0 km/day 1 km/day
295
Reserved
310
311 |Net short-wave radiation (surface) 0 joule 0.1 joule
312 |Net long-wave radiation (surface) 0 joule 0.1 joule
313 |Net short-wave radiation (top of 0 joule 0.1 joule
atmosphere)
314 |Net long-wave radiation (top of 0 joule 0.1 joule
atmosphere)
315 |Long-wave radiation 0 joule 0.1 joule
316 |Short-wave radiation 0 joule 0.1 joule
317 |Global radiation 0 joule 0.1 joule
318
319 Reserved
320
321 |Latent heat flux 0 joule 0.1 joule
322 |Sensible heat flux 0 joule 0.1 joule
323 |Boundary layer dissipation 0 joule 0.1 joule
324
325 Reserved
326
327 |Image data
328
Reserved for use by
originating centre
454
455
Reserved
998
999 |Reserved for totally fixed formats 999000 to 999999, for example: Where applicable, the
999001 TTddfffTTddfffTTddfffTTddfffhh indication of all groups
TTddfff = temperature, wind direction and wind speed for specifying the level of
400-hPa, 300-hPa, 250-hPa and 200-hPa levels reference is to be omitted
hh = height of tropopause in 300-metre units
Spaces between data groups omitted.
Note: Code figures 999000 to 999999 for asasa4, a;a,a2 do not represent parameters. These
code figures are used to indicate various standard formats in which the data content is given
and which will be defined in an appropriate publication.

Notes:

(1) The code figures 000 to 327 are used to represent parameters which are exchanged between a number of
centres; since the products generated by centres can be extremely diverse, code figures 328 to 454 are reserved
for definition by the originating centre, and may differ from centre to centre.

(2) Where it is necessary for a centre to redefine this table completely, a code figure ntnt = 01-99 shall indicate the
relevant redefined code table. The code figures aiaiai, azazaz shall then refer to the appropriate redefined code
table.

(3) The first part of Code table 0291 (code figures 000-099) shall be used without the inclusion in the report of the

optional group 2ntnrajay. Parameters in the latter part of the code table (100-999) can only be used with the

inclusion in the report of the optional group 2ntnrtaia.
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0300

B Turbulence

Code
figure

o

None

Light turbulence

Moderate turbulence in clear air, occasional
Moderate turbulence in clear air, frequent
Moderate turbulence in cloud, occasional
Moderate turbulence in cloud, frequent
Severe turbulence in clear air, occasional
Severe turbulence in clear air, frequent
Severe turbulence in cloud, occasional

© 00 N O g b ON -

Severe turbulence in cloud, frequent

0302
Ba Turbulence
Code
figure
0 None (acceleration less than 0.15 g)
1 Light (acceleration from 0.15 g to, but not including 0.5 g)
2 Moderate (acceleration from 0.5 g to 1.0 g)
3 Severe (acceleration > 1.0 g)

Note: These accelerations, which may be positive or negative, are deviations from the normal acceleration of
gravity (1.0 g).

0324

Bt Type of release
Code
figure

0 No release

1 Release to atmosphere

2 Release to water

3 Release to both atmosphere and water

4 Expected release to atmosphere

5 Expected release to water

6 Expected release to both atmosphere and water

7 Missing value

0359
B, High-level turbulence
Code
figure
0 None
1 Moderate
2 Severe
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BrBr

Code

figure
00
01

88
89
90
91
92
93
94
95
96-98
99
/)

BB

Code

figure
00
01
02
03
04

05-07
08
09
10
11
12

13-15
16
17
18
19
20
21
22
23
24
25
26

27-62
1l

A-256

CODE TABLES

0366

Estimated surface friction

Friction coefficient 0.00
Friction coefficient 0.01

Friction coefficient 0.88
Friction coefficient 0.89
Friction coefficient 0.90
Braking action poor

Braking action medium/poor
Braking action medium
Braking action medium/good
Braking action good
Reserved

Unreliable

Braking conditions not reported and/or runway not operational

0370

Type of buoy

Unspecified drifting buoy

Standard Lagrangian drifter (Global Drifter Programme)
Standard FGGE-type drifting buoy (non-Lagrangian meteorological drifting buoy)
Wind measuring FGGE-type drifting buoy (non-Lagrangian meteorological drifting buoy)
Ice float

Reserved

Unspecified subsurface float

SOFAR

ALACE

MARVOR

RAFOS

Reserved

Unspecified moored buoy

Nomad

3-metre discus

10-12-metre discus

ODAS 30 series

ATLAS (e.g. TAO area)

TRITON

Reserved

Omnidirectional wave rider

Directional wave rider

Subsurface ARGO float

Reserved

Missing value (coded 63 in BUFR)
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0371

B.B.,B; Number designating a 10° x 10° square in the geographical grid formed by the intersection
of two meridians and two parallels of latitude
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(Code table 0371 — continued)

Notes:

(1

)

@)

(4)

®)

(6)

The system of B1B2B3 numbers is designed for use in code forms to report geographical positions by means of a
minimum of code figures and, as a result, to achieve some economy in message length.

(@) The system is particularly suited to the cases where:

(b) Each position is associated with very few data;

(c) The number of positions to report is fairly high;

(d) The positions to report are relatively close to each other;

as may for instance occur with certain types of observational satellite data.

Each square derives its number partly from the octant of the globe (Q) and partly from the position of one of its
corners, i.e. the one that possesses the lowest coordinates (la, lo) (la and |, are integers, expressed in units of
10°). For position-reporting purposes, that corner A can be taken as the origin of a reference frame formed by the
sides AB (direction of increasing latitudes) and AC (direction of increasing longitudes) of the square. The
geometrical position of the reference frame in question in each of the four quadrants of the globe is shown in
Figure 1 (a), (b), (c) and (d) In the vicinity of each Pole, the “squares” become “triangles”; Figure 1 (a”), (b’), (c’)
and (d") show the position of the reference frame in these particular cases.

The position of any point P lying in a square is then defined by:
(@) The square number B1B2Bs3;
(b)  The difference &, in latitude between P and A;

(c) The difference §i, in longitude between P and A (8. and &, are either expressed in whole degrees by
UiaULo, or in tenths of a degree by Ui sUicUaULo (see Figure 1).

It is to be noted that 8. and &), will always be less than 10°; therefore, the points lying on sides BD and CD of the
square do not belong to it but to adjacent squares;

Special cases which are a consequence of the foregoing.
(@) The 180° meridian

Special numbers have been assigned to its 10° line segments (= squares reduced to one side). Position
reporting of a point P will in that case be limited to:

(i)  The B4B2B3 number;
(i) & only;
(b) The Poles
Numbers 190 (North Pole) and 690 (South Pole) have been assigned to them.

Generating formula:

I
B1B2B3=100Q + 10 (|a+ DEC (1%))

The above formula expresses B1B2B3 as a function of the code figure Q for the octant of the globe and of the
geographical coordinates of corner A of the square (DEC = decimal part of).

(See Figure 1.)
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CODE TABLES
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CODE TABLES

0439

Ice of land origin

No ice of land origin

1-5 icebergs, no growlers or bergy bits

6-10 icebergs, no growlers or bergy bits

11-20 icebergs, no growlers or bergy bits

Up to and including 10 growlers and bergy bits — no icebergs

More than 10 growlers and bergy bits — no icebergs

1-5 icebergs, with growlers and bergy bits

6-10 icebergs, with growlers and bergy bits

11-20 icebergs, with growlers and bergy bits

More than 20 icebergs, with growlers and bergy bits — a major hazard to navigation
Unable to report, because of darkness, lack of visibility or because only sea ice is visible

Volume I.1



CODE TABLES

0491
b1b4, bsb, Type of special level
Code
figure
00 —
01 Ground surface
02 Cloud base level
03 Level of cloud tops
04 Level of 0°C isotherm
05 Level of adiabatic condensation
06 Maximum wind level
07 Tropopause
08-09 Reserved
10 Lower limit of layer of instability with hail and/or thunderstorms
11 Upper limit of layer of instability with hail and/or thunderstorms
12 Not used
13 Upper limit of tropical revolving storm
14 Lower limit of layer of moderate turbulence (generally associated with cloud)
15 Upper limit of layer of moderate turbulence (generally associated with cloud)
16 Lower limit of layer of severe turbulence (generally associated with cloud)
17 Upper limit of layer of severe turbulence (generally associated with cloud)
18 Lower limit of layer of moderate clear air turbulence
19 Upper limit of layer of moderate clear air turbulence
20 Lower limit of layer of severe clear air turbulence
21 Upper limit of layer of severe clear air turbulence
22 Lower limit of layer of moderate icing
23 Upper limit of layer of moderate icing
24 Lower limit of layer of severe icing
25 Upper limit of layer of severe icing
26 Lower limit of layer of mountain waves
27 Upper limit of layer of mountain waves
28 Lower limit of layer of sandstorm/duststorm
29 Upper limit of layer of sandstorm/duststorm
30 Lower limit of layer of freezing rain
31 Upper limit of layer of freezing rain
32-49 Reserved
50 Surface of reflectivity
51-59 Reserved
60 Sea surface
61 Thermocline
62-99 Reserved
Volume I.1
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CODE TABLES

0500

C Genus of cloud
C Genus of cloud predominating in the layer
C’ Genus of cloud whose base is below the level of the station

Code
figure

o

Cirrus (Ci)
Cirrocumulus (Cc)
Cirrostratus (Cs)
Altocumulus (Ac)
Altostratus (As)
Nimbostratus (Ns)
Stratocumulus (Sc)
Stratus (St)
Cumulus (Cu)
Cumulonimbus (Cb)

Not available for instrument detected clouds from AWS or cloud not visible owing to darkness, fog,
duststorm, sandstorm, or other analogous phenomena

=~ O 00N g ON -

0501

C Total concentration of all ice
C. Concentration of the tertiary form of ice
Co Concentration of the predominant form of ice
Cq Concentration of the quaternary form of ice
Cs Concentration of the secondary form of ice
Cu Concentration of the quintary form of ice
C, Concentration of the predominant stage of development of ice
C, Concentration of the secondary stage of development of ice
C; Concentration of the tertiary stage of development of ice
Cs Concentration of the quaternary stage of development of ice
Cs Concentration of the quintary stage of development of ice
Re Extent of all ridging
Code
figure

0 Less than "4 (less than 1 okta)

1 1o (1 okta)

2 %lo— 1o (2 oktas)

3 *1o (3 oktas)

4 %10 (4 oktas)

5 €10 (5