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PRDACE 

I. HISTORICAL. At its Fourth Seeaion in Wieabaden, Germany, March 

1966 the Commission for Synoptic Meteorology (CSM) of the World Meteoro­

logical Organization adopted a few minor changea in the form of meuage and 

the tables of specifications in the synoptic reports from land and ship stations 

(FM 11.D and FM 21.D, respectively). These changes were subsequently 

approved by the Organization which specified 0000 GMT lan111r7 1, lNt 11 

the implementation date. The WMO resolutions and hJCommendations are 

designed to include certain basic procedures and specifications required for uae 

on a world-wide basis and at the same time provide as much latitude as pr~,. . 

ticable to the individual services so that their national requirement., u.n be met. 

As a member of the WMO the United States bu cert11iiJ commitments with 

regard to the coding procedures adopted by the organization which must be 

fulfilled. United States meteorological agenci~ (both civil and military) dis­

charge these obligations by complying with WMO regulations regarding the 

data exchanged internationally, and providing for additicinal United States 

national requirements within the WMO framework. 

ll. PURPOSEf1'he synoptic code has been iauued as a Federal Meteoro­

logical Handbook to meet the requirement that all United States agencies 

having meteorological establishments use the same instructions for coding their 

surface synoptic reports. JF.bis action is in consonance with the eatablished 

procedure of incorporating all 'ipstructions pertaining to the coding of meteoro­

logical data used by the several ~encies into the seriea of Federal Meteorological 

Handbooks, insofar as f easible._Jfhis Handbook provide@ information on the 

variations and additions to the synoptic code used in th.e United States and 

elsewhere. 
Ill. AUTHORITY. This Handbook has been approved by appropriate 

officials of the Departments of Commerce, Defense and 'l'ransportation for use 

within these organizations. Therefore, the instructions contained herein are 

eqaallJ direetln on all meteorological personnel of these three organizations. 

Inquiries by field personnel regarding the contents of this Handbook shall be 

forwarded to the headquarters of their organization through established 

administrative channels. 
t,. FORMAT OF THE HANDBOOK. This Handbook has been arranged 

to provide all concorred with the information required with as few croes refer­

ences as practicable. In physical make-up the handbook consists of eleven parts. 

Part A contains information of a general nature, such as procedures, definitions 

of terms, etc. Part B deals in detail with the coding of synoptic reports by 

land stations on United States territory in North and Central America (WMO 

Region IV) and the Pacific Area (WMO Region V). Part C contains the code 

tables required in coding reports in the area covered by Part B. Part D con­

tains the surface synoptic codes, and their variants, for use by both land and 

ship stations, adopted by the WMO plus the operating notes and code tables 

(additional to those given in Parts B and C) required for their use. Parts E 

to K, inclusive, contain information on the various WMO Regions with respect 
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to the adopted Regional Code practices and national variations, if any, that 
are being used. Each of these seven Parts is complete with respect to a Region 
and it is in no way dependent on another Regional Part for an understanding 
of its contents; however, some reference to Parts B, C and D is necessary in 
order to obtain complete information on the coding arrangements used by a 
particular WMO Region. In order to meet both civil and military requirements, 
it ii neceeaary to provide all United States stations, both interior and overseas, 
with the information needed to code and decode reports from all areas of the 
world. As the majority of United States facilities are located in North and 
Central America and the N orthem Pacific, the instructions for these areas 
have been presented as a unit in Parts B and C of this Handbook. This ar­
rangement of dividing the Handbook into Parts is considered to be the best 
arrangement practicable for meeting all United States requirements in one 
publication. 

,. NUMBERING SYSTEM. As mentioned in the preceding paragraph, 
the major subdivision of the Handbook is the Part which is identified by a 
capital letter (i.e., A, B, C, etc.) . The Part is subdivided into Chapters which 
are numbered by Arabic numbers in consecutive order; however, each Chapter 
is always uniquely identified by both the Part letter and the Chapter num­
ber. For example: If Part A had three Chapters and Part B five Chapters, the 
numbers Al, A2, A3, Bl, B2, B3, B4 and B5 would always be used to identify 
the Chapters so that each would have a unique number. 

Each Chapter is subdivided into paragraphs and subparagraphs, which 
are identified by Arabic numbers according to the decimal system which is 
read from left to right in descending order of importance. For example: The 
paragraph number 1.2.3.6 means that the figure 1 on the extreme left indicates 
the first major subdivision for the chapter, the figure 2 means the second 
subdivision under the first major subdivision. The figure 3 means the third 
1ubdivi1ion under figure 2, and the figure 6 means the sixth subdivision under 
figure 3. If additional subdivision is required, lower case letters, enclosed in 
parenthe1e1, in alphabetical order, are UBed. 

Normally, the paragraph or subparagraph is uniquely numbered by using 
the PART letter, the Chapter number and the paragraph, or subparagraph 
number. For example: Using the subparagraph number given above (i.e., 
1.2.3.6), that subparagraph in Chapter B5 would be written B5-l.2.3.6 which 
is unique as no other paragraph in the Handbook would have that number. 
Please note that a dash is always used to separate the Chapter from the para­
graph or subparagraph number. In almost all instances, cross references to 
paragraphs are made by means of the full unique number. Occasionally, when 
reference is made to a paragraph within the same Chapter the reference will 
read "paragraph 2.2 in the Chapter", or "paragraph 2.2, preceding", or "para­
graph 2.2, following". This secondary method of reference is made for the 
convenience of the reader so that he will know the referenced paragraph is in 
the immediate vicinity and can be quickly found without checking for PART 
and Chapter number. 

Pages of the Handbook are numbered consecutively for each Chapter 
starting with the figure one. The complete page number co11sists of the PART 
letter, the Chapter number and the consecutive page number. For example: 
If there are 3 pages in Chapter A2, they are numbered A2- l, A2-2 and A2-3; 
if there are 4 pages in Chapter A3 they are numbered A3- l, A3-2, A3-3 and 
A3-4; etc. 

, 
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PREFACE VII 

Ti. AMENDMENTS. Amendments to this Handbook will be issued, when 
required, in the Corm o( write-in corrections or revised pages, as appropriate. 
They will be inserted in the Handbook in accordance with the instructions 
accompanying them. The entry in the Handbook of all items in the amendment 
will be acknowledged by making the appropriate entries in the "Record o( 

Amendments" Corm given in the reverse of the Title Page. This Handbook may 
be supplemented by addenda issued separately by the various agencies con­
cerned. The directives in an addendum apply only to the stations of the issuing 
service. 

Tii. IMPLEMENTATION. All United States operated surface synoptic 
observing stations will begin using the synoptic r.ode contained in this Hand­
book January 1, 1969 at 0000 GMT. 

viii. WMO REGIONS. A map showing the boundaries of the various 
WMO Regions is given in the Appendix to this publication . 
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PART A-INTRODUCTION 
CHAPTER Al. GENERAL INSTRUCTIONS 

I General 

I.I This Handbook contains the Standards 
and Procedures established by the WMO and 
the United States for the coding of Synoptic 
Reports. These instructions a.re intended for 
use only in the codln1 and decoding of Surface 
Synoptic Reports. Hence, reference to observing 
procedures, recording of the observations, com­
munications, etc., will be ma.de only when 
necessary to explain coding procedures. It is 
recommended that all concerned consult the 
appropriate publication for instructions on 
observing procedures, communications, the 
recording of data on forms, etc., when detailed 
information on those opera.tioru are required. 

2 Arrangement 

2.1 In order to facilitate reference to in­
structions contained herein all paragraphs have 
been numbered throughout the entire manual. 
In addition, instructions have been t'.ross 
referenced so that related instructions can be 
located quickly. 

2.2 The information given in thu Table of 
Contents plus the numerous cross references 
should lead quickly to any instruction required. 

2.3 It will be noted that Parts B and C 
of the Handbook contain all the information 
required by United States stations in North and 
Central America. and the Pacific area to code 
their surface synoptic reports. Further, that 
these two parts (i.e., B and C) of the Handbook 
conform to the WMO Standards, Procedures 
and Specifications with the exception of the 
units used for reporting some temperatures and 
a.mounts of precipitation. 

They are in effect an amplification and sim­
plification of the WMO instructions and speci­
fications set forth in Part D of this Handbook. 
Therefore, the information required to code the 
individual elements common to Pa.rt B and 
other parts of the Handbook a.re given only in 
EFFECTIVE JAN. 1, 1900 

Part B. Also, that the code tables required 
for Pa.rt B (and in some instances, other parts 
of the Handbook) are given only in Part C. 
Coding instructions and code tables required 
for elements appearing in Pa.rt D, and which 
are not included in Parts B and C, are given 
in Part D. Information required for coding 
elements given in other parts of the Handbook 
(i.e., Parts E to K, inclusive) which are com­
mon to Pa.rt D or Parts B and C are not 
repeated in these other parts. Information re­
quired for coding elements which are unique 
for a part will be given in that pa.rt only. Appro­
priate cross references are given in Parts D 
to K, inclusive, so that any information re­
quired can be obtained quickly from Parts B, 
C, or D, as appropriate. 

3 Application 

3.1 United States reporting stations (both 
civil and military) shall code their reports for 
transmission according to the instructioM given 
in this Handbook as follows: 

3.1.1 Part A- This part applies tc:> all 
United States stations, regardless of their 
location. 

3.1.2 Parta B and C-These parts apply 
to all United States land stations in North and 
Central America. (WMO Region IV) and Hawaii 
and the Pacific Area (WMO Region V), except 
that Chapter B 17 shall be used only by Weather 
Bureau stations. 
3.1.3 Part• D, E, F, G, H, I, J and K-These 
parts a.pp)y to all United States land stations, 
as appropriate, other than those specified in 
para.graph 3.1.2. 

(NoTE: The substance of Partll H and I has been 
incorpor11tccl into the text of part.I! B and C. Parte H 
and I have been included in the Handbook so that the 
actual text of the adopted Coding Practices of WMO 
Regions IY and V will be available to all concerned, 
if !'('quired.) 
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Al-2 GENERAL INSTRUCTIONS 

3.1.4 MWtary Station- The WMO Re­
gional procedures of the Region in which the 
station is located shall be followed unless other­
wise authorized . 

3.1.4.1 Air Foree-At Air Force installa­
tions the Air Weather Service Wing and Group 
Commanders will determine whether or not all 
the regional and national procedures within the 
command areas are se.tisf e.ctory for operational 
requirements (see pare.graph Al - 3.1.2 for ex­
ception). If the specified regional and national 
procedures a.re in com pe.tible with operational 
requirement..;; so as to necessitate instituting 
deviating procedures action will be to.ken in 
accordance with Air Weather Service Adden­
dum No. 1 to this Handbook. 

3.1.4.2 NayY- At Navy in tallations, if 
Commanding Officers or Officers-in-Charge con­
sider the specified regional and national pro­
cedures to be incompatible with operational 
requirements, authorization to deviate from 
such procedures will be sought from the Di­
rector, U.S. Naval Weather Service. 

4 Separation of the Handbook 

4.1 Cini Station1- In some cases Civil 
stations will not have a requirement for the 
entire Handbook. These . te.tions may simplify 
it by removing those portions not required in 
daily operations. For example: A station in 
the interior of the United States not plotting 
reports from outside of North America would 
require only Parts A, B, and C of the Handbook. 
In these instances the meteorologist in d111rge 
is authorized to make such separation of the 
station copy on a temporary basis as may be 
indicated to promote its efficient use (OP­
TIONAL). The separated portions will be 
placed in a binder which must be filed so as to 
be readily available to all personnel. All 
amendments will be entered in the separated 
material. 

4.2 MWtary Statiou- Milite.ry ·tutions will 
keep their Handbook intact; i.e., no separation 
will be made. 

5 Composition of the Report; 

5.1 The surface synoptic report from land 
stations consists of figure groups, eaC'h group 
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having five figures . However, in ome in­
stances plain language words or contractions are 
used to report the occurrence of certain meteoro­
logical phenomena, for which there is no ap­
propriate code figure group. Ee.ch figure in 
ea.ch group has significance according to its 
po ition in the group and according to the 
position of the group in the report. 

5.2 When observed datum is not available 
for an element t,he appropriate code figure or 
missing indicator will be reported to preserve the 
continuity of the group. 

5.3 The groups in the report are sometimes 
referred to as the "first", "second", etc. When 
this is done, IIiii i always counted as the first 
group, ddff as the second, etc. The self­
identified group are usually referred to by the 
indicator figure of the group, for example, group 
7RRR 1s is called the "7-group" , 8N,Ch,h, is 
called the "8-group", etc. 

5.4 The first six groups could be called the 
universal groups as they are mandatory groups 
and are used by all services. Synoptic reports 
included in collectives used for international 
exchange purposes via radio and other means 
normally contain , as a minimum, the first six 
groups. 

5.5 The remaining groups in the mel!sage 
are known as aupplementary groups and are 
reported in accordance with WMO or national 
procedures and specifications, as appropriate. 

5.6 The 111pplementary groups are included 
·or omitted from the message in ar,cordance with 
(a) inst.ructions, or (b) if data are not observed 
due to nonoccurrence of the phenomenon. Tue 
first figure of each supplementary group is the 
group identifier;" therefore, the omission of one 
or more of these groups from the message does 
not prevent identification of the succeeding 
groups. When any of the supplementary groups 
are included in the message, they will appear 
in numerical order (i.e., 7, 8, 9, 1, 2, etC". ) 

6 WMO Instructions 

6.1 The symbolic forms of messages for 
all surface reports (both land n.nd ship) 1Lnd the 
general instruc tions for their use adopted by 
the World ~1eteorological Organization are 

1-:1<'1:''BCTIVB JAX. 1, 1000 
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GENERAL INSTRUCTIONS Al--3 

given in Part D of this Handbook. The forms 
of messages included are: the three specified for 
use by land stations (i.e., SYNOP, METAR 
and SPECI) and the four specified for use by 
ship stations (i.e., SHIP (both complete and 
abbreviated), SHRED and 3PESH). This 
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WMO material he.s been included primarily to 
provide all concerned with the basic informa­
tion needed to decode these reports, if required 
Parts B and C are used in conjunction with 
Part D to obtain all of the detailed information 
required to decode th('8e reports. 
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CHAPTER A2. TERMS AND DEFINITIONR 

I General 

I.I The WMO uses a number of terms in 
connection with the coding of meteorological 
data that require precise definitions. In some 
instances these terms are used in the general 
sense, in others a precise definition of the term 
is required. The list of terms given here con­
tains some of each of these types of defini tions 
and is included so that all concerned will have a 
dear understanding of the meaning of the terms 
used throughout this manual. 

2 Standard Hours of Observation 

2.1 The WMO 1tandard hours of primary 
surface synoptic observations are 0000, 0600, 
1200 and 1800 GMT. These primary reports 
are sometimes ref erred to as 6-hoarlle1. (Par. 
A2-4.2) 

2.2 The WMO ■tandard hours of inter­
mediate surf ace synoptic observations are 0300, 
0900, 1500, and 2100 GMT. These Intermedi­
ate reports are sometimes ref erred to as 3-
hoarlla. (Par. A2-4.2) 

2.3 all United States stations shall use 
the WMO ■tandard hours of observation (i.e., 
0000, 0300, 0600, 0900, 1200, 1500, 1800, and 
2100 GMT) as given in para.graphs A2- 2.1 and 
A2- 2.2. The one exception to this rule is given 
in para.graph A2- 3.1 . 

2.3.1 United States stations located in 
territories or countries having a national mete­
orological service shall take their primarJ and 
Intermediate surf ace synoptic observations at 
the times designated by the National Mete­
orological Service of the place in which they are 
located , even though such designated times 
may vary from the WMO ■tandard hours of 
observation. 

2.3.2 United States stations wishing to 
deviate from the inst,1ctions given in para­
graphs A2- 2.3 and A2- 2.3.1 must obtain prior 
approval from their headqual'ters before imple­
menting such deviations. 

3 Univo,"Sal Time 

3.1 The WMO has noted that the terms 
"Greenwich Mean Time" (GMT), "Greenwich 
Civil Time" (OCT), and "Universal Time" 
(UT), all refer to mean solar time reckoned 
from midnight on the Greenwich meridian . 
However, the WMO has adopted Greenwich 
Mean Time as the standard designator to be 
used in all its references to time. The United 
States will follow the WMO practice and use 
GMT to designate the standard of time used 
for all synoptic purposes. 

3.2 CoDYerlion of Time-The be.sic pro­
cedure for converting Greenwich Mean Time 
(0 MT) to local time is: 

3.2.1 We■tof Greenwich-GMT is obtained 
by adding 1 hour to the loca1 standard time 
of the area for each 15 ° the area lies west 
of Greenwich. For example: Eastern Standard 
time (i.e., 75th meridian west) is 5 hours 
llower than Greenwich time, therefore, the 
GMT equivalent of 2000 EST of March 1 is 
0100 GMT of March 2 (i.e., 2000+500= 2500 
hours or 1 day and 1 hour) . 

3.2.2 Ea■t of Greenwich-GMT is obtained 
by subtracting 1 hour from the local standard 
time of the area for ,,ach 15 ° the area lies east 
of Greenwich. For exaruple: Japanese local 
standard time (i.e., 135th meridian east) is 
9 hours falter than Greenwich time, therefore, 
the GMT equivalent of 0600 Japanese Standard 
time of June 20 is 2100 GMT of June 19 
(i.e., 0600-0900= -0300 or 2100 hours of the 
previous day) . 

3.2.3 In addition to the basic conversion 
factors mentioned in paragraphs A2- 3.2.1 and 
A2-3.2.2 there may be other factors to take 
into consideration in determining the exact 
difference between the standard of time in 
local use and Greenwich time such as daylight 
saving, variations in time zone boundaries, etc. 
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A2-2 TERMS AND DEFINITIONS 

4 WMO Definitions of Times of Observations 

LI Aetul Tlme-In the case of a surface 
synoptic observation, the aetaal time of obser­
vation will be the time at which the barometer 
is read. In the case of MET AR obserV3tions, 
the actual time of observation is the time when 
the observing of all elements required is com­
pleted (each national Service may decide the 
sequence of observing the elements appropriate 
to particular situations). 

4.1.1 The foregoing does not preclude the 
use of the term aetaal time of obeenatlon with 
specific referenl'e to an individual meteoro­
logical element but in such cases the indivldual 
meteorological element involved must be specif­
ically named, e.g., aetaal time of observation 
of maximum temperature. 

4.2 Standard Tlm&-- The ltaadard time 
of observation is the internationally agreed 
time as given in WMO Technical Regulations. 
(Par. A2-2.2) 

4.3 Plllq Time-Once the observation is 
completed it is put in a form for transmission, 
at which time it becomes a meteor,lotleal 
report. The report may be in the form of 
figure-groups, plain language, or any other 
form approved for transmission. The Un1 
time of the meteorological report is the time it 
is dell.ered to the communicator. 

,., Sdaedaled Time of Traumiuioa­
The .medaled time is the time the meteoro­
logical report is scheduled to be transmitted on 
a con1munications system. 

4.5 Aetaal Time of Tran1mluioa- This 
is the time t,hat the meteorological report is 
actually traumltted over a communications 
system. 

4.6 As a general principle, the est.imation 
or measurement of the elements comprising 
a surface synoptic observation (i.e. , SYNOP 
or SHIP) should be made in as short a period 
of time as possible. Any detailed calculations 
or observational routines associated with but 
not required to complete the SYNOP, SHIP, 
or METAR report should be carried out 
subsequently or previously. 
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5 WMO Definitions of Height, etc. 

5.1 The WMO has adopted definitions of 
height, altitude, and elevation as follows: 

5.1.1 Heilht- The following definitions 
apply: 

5.1.1.1 The vertical distance of a level, 
point, or an object considered 88 a point, meas­
ured from a specified datum plane. 

5.1.1.2 The vertical dimension of an object. 
(The term height may also be used in a figura­
tive sense for a dimension other than vertical , 
e.g., the height of a letter or a figure painted on a 
runway.) 

5. 1.2 Altltade - The vertical distance of a 
level, a point or an object considered as a point 
measured from mean sea level. 

5.1.3 Elentlon- The vertical distance of a 
point or level on or affixed to the surf ace of the 
earth, 1neasured from mean sea level. 

6 Units of Wind Speed 

6.1 The knot is the unit of speed equiva­
lent to one international nautical mile (6,076.1 
feet) per hour. The nautical mile is defined 
as the length of one minute of arc of a great 
circle of the earth. (1 international nautical 
mile= 1.15078 statue miles) 

6.1.1 The knot is the unit of wind speed 
established by the WMO for use throughout 
the world. 

6.2 A meter per aecorad is approximately 
equivalent to two knots (i m/s = 1.94258 knots 
:::::2 knots). 

7 WMO Identification System 

7.1 The WMO system of INDEX num­
bers for identifying observing stations consists 
of two parts, i.e., BLOCK number (II) ,ind the 
STATION number (iii). When these two num­
bers are combined, the resulting gr()uµ provides 
a unique number for each station and is ref erred 
to 88 the INDEX number (Iliii). Synoptic 
reports are identified by the INDEX number 
(Iliii). 

7.2 BLOCK numbers (II) are allocated to 
countries or geographic areas. Each of these 
BLOCK numbers identifies 1000 STATION 
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TERMS AND DEFINITIONS A2-3 

numbers (iii) which are assigned to individual 
stations in the specified country or area. 

7.3 Individual synoptic reports from United 
States stations are innriably identiled by the 
INDEX number (Iliii) . This applies to all 
United States synoptic reports when sent as 
individual reports and when included in any 
collective. 

7.4 International BLOCK and STATION 
number assignments a.re listed in: 

WMO Publication No. 9, Volume A, No­
menclature of Stations; United States Naval 
Oceanographic Office publication Radio 
Weather Aids (H.O. Pub. No. 119) ; and the 
Weather Bureau's publication International 
Station Numbers for North and Central 
America. 

8 Disposal of Insignificant Figures 

8.1 The WMO has not formally adopted a 
procedure regarding the disposal of insignificant 
figures, therefore, United States stations will 
use the procedure given in Pars. A2- 8. l.1 and 
A2- 8. l .2 whenever computations require that a 
number be rounded. 

8.1.1 If the fractional part to be disposed of 
is one-half or greater, the preceding digit will 
be increased by one. 

8.1.2 If the fractional part to be disposed of 
is less than one-half, the preceding digit will 
remain unchanged, e.g., 29.248 rounded to the 
nearest tenth is 29.2. 

8.1.3 The algebraic sign of the number will 
be disregarded ; e.g., 1.5= 2; -l.5= -2, etc. 

9 Layer of Cloud 

9.1 The WMO has adopted the following 
definition of layer of cloud: A layer of cloud 
exists when N, N., etc-. = 1 or more (i.e., Code 
figure 1 or higher in Code Table 1). In other 
words, any amount of cloud greater than 1ero 
is considered to be a layer. 

10 Celestial Dome 

10.1 Until the WMO defines this term 
United States ob ervers will use the following 
definition: The celestial dome is that portion 
of the sky which would be visiuie provided 
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there WM an unobstructed view, due to the 
absence of both lithometeors and hydrnmeteors, 
of the horizon in all directions from the point 
of observation. For surface synoptic purposes, 
the point of observation is on the surface of the 
earth. 

(NoTE: The Biae of the cele11tial dome is fixed by 
definition and itB Bi&e docB not vary with ret1pect to the 
areal coverage or density of any obscuring ph,momen'ln 
that might be prC!!Cnt.) 

11 Maximum Wind Speed 

11.1 For synoptic coding purposes the 
United States bas defined a maximum wind 
speed at the surf ace of the earth as the highest 
average speed observed during any one minute 
interval (i.e., during 60 consecutive seconds). 

12 Visibility 

12.1 To date the WMO hM been unable 
to devise one procedure for report,ing visibility 
values which would adequately cover the re­
quirements of all branches of api>lied meteor­
ology. This question is under continuing and 
intensive study by the appropriate technical 
commissions; however, the WMO hM stated 
that it seems highly improbable that in the near 
future international agreement will be reached 
on either the minimum concept or the nalbillty 
index concept as being completely satisfactory 
for all purposes. 

12.1.1 The WMO did agree that until 
international agreement can be reached on a 
single method , the reporting of minimum visi­
bility be maintained as the only recognized 
f tandard. In order to meet aeronautical re­
quirements the WMO has agreed that when the 
horizontal visibility is different in different 
directions, and it is desired to report these 
variations, appropriate Q-code or plain language 
may be added at the end of the message. 

12.1.2 The WMO has defined risibility 
index as the greatest visibility which is attained 
or surpassed throughout half of the horizon 
circle not necessarily continuous. 

12.2 The United States u1e1 the WMO 
definition for visibility index given in paragraph 
A2- 12. l.2 . 
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A2-4 TERMS AND DEFINlTIONS 

13 ParenthMel and Bracket.a 

II.I The parentheses and brackets used 

to enclose symbols and words in the symbolic 

forms of message have the following meanings : 

13.l.l Pareatlleaea-Elements or groups in­

closed by parentheses are drop-out items and 

may or may not be included in the report 

depending on specified conditions, or the 

availability of data. 
13.l.2 Braeket9- Identification material en­

closed by brackets is not included in the 

coded reports. Occasionally it is convenient 

to include words, numbers , or phrases for 

identification or other purposes in the symbolic 

forms of messages given in this publication. 

This material is enclosed in brackets so that 

it.a nature will be evident. 

1"MH No. 2 

1' Celsius 

1',l The Ninth General Conference on 

Weights and Measures (1948) decided to adopt 

the term Celli• as a replacement for the word 

cenU,..ade. Since that time many interna­

tional organizations concerned with thermom­

etry have also adopted the term. The United 

States (as a member of these various organiza­

tions and the Conference) has accepted this 

term for national use. 
1'.1.1 The only change involved was the 

replacement of the word centigrade by the 

word Celliu1. The old centigrade thermo­

metric scale of 0° for the freezing µoint and 

100° for the boiling point of pure water wus 

not changed. 

F.FFE<YJ'J\"E JAN. 1. 1061) 
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CHAPTER A3. DISTRIBUTION OF REPORTS 
1 General 

1.1 Coded synoptic reports il.re distributed 
throughout the world over modern communica­
tion systems, both government and privately 
owned. 

1.2 The WMO and its constituent bodies 
have adopted a number of standards and pro­
cedures to be followed regarding both the 
preparation and transmission of exchanges of 
these reports on an international basis. In 
general, most of these standards and procedures 
deal with the content~1 of the meteorological 
broadcasts, the time at which they are made, 
the headings, etc.. so that a high degree of 
uniformity can be achieved. In general, these 
broadcasts provide for the transmission of 
meteorological reports, weather forecasts, and 
storm warnings, used by other meteorological 
services, ships, aircraft, etc. 

1.3 The WMO has issued two publications 
containing information on these broadcasts 
which are "Transmissions" and "Information 
for Shipping" (Volume C and D, respectively, 
of Publication No. 9, Weather Reports). This 
information is also given in the United States 
Na val Oceanographic Office publication Radio 
Weather Aids (H.O. Pub 118A-Atlantic and 
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Mediterranean Area; H.O. Pub 118B-Pacific 
and Indian Oceans Area). 

1.4 The meteorological reports included in 
international broadcasts are given in the inter­
national form of message. United States Com­
munications Editing Units preparing collectives 
of synoptic reports for inclusion in the con­
tinental broadcasts are issued separate ins truc­
tions regarding the preparation of these 
collectives. 

1.5 Within the United ~tates the principal 
method of distributing coded synoptic reports 
is by teleprinter circuits. In areas not served 
by these circuits, other methods of communica­
tions are employed as available and in accord­
ance with the station's current communications 
instructions. 

1.6 In the United States, collections of 
coded synoptic reports are made on a national 
scale via the teleprinter circuits. In general, 
the transmissions begin as soon as practicable 
after the time of observation. The precise 
times of collection on civil circuits are given in 
the Federal Aviation Agency's ATS Handbook 
"Service C Weather Schedules" and the times 
of transmi ion on Air Force Circuits are given 
in Air Force Communications Service Manual 
105- 2, Volume IT, ''Weather Communications." 
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PART B-SYNOPTIC CODES USED BY UNITED STATES STATIONS 
IN NORTH AND CENTRAL AMERICA (WMO REGION IV) 
AND THE PACIFIC (WMO REGION V) 

CHAPTER Bl. SYMBOLIC FORMS OF ~SAGES AND DEFINITIONS OF 
SYMBOLS 

1 General 

1.1 In order to satisfy domestic and inter­
national requirement it is necessary to use 
three forms of mes ages for the primary surface 
synoptic reports from land stations within the 
United States nnd its po sessions. (Pars. Bl - 2.2, 
Bl- 2.3 and Bl- 2.4) Each of these forms of 
messages is used within a specified geographical 
areas These areas are (a) the Northern Portion 
of WMO Region IV (e.i., the 49 continentitl 
States), (b) the Southern Portion of WMO 
Region IV (i.e., the Caribbean Islands, Central 
America, Mexico and the Bahamas) and (c) the 
Northern Portion of WMO Region V (i.e. , 
Hawaii and the Northern Pacific Area). The 
forms of messages are pre ented here according 
to the geographical areas in which they are 
used. 

1.2 Although there are only slight differences 
in the t,hree forms of messages, it is obligatory 
that the United States use all three forms llS it 
is a Member of both the WMO Regions nnd it 
maintains a reporting network in ench of them. 
Each WMO Region has adopted rn<ling pro­
cedures consistent with its synoptic require­
ment . 

2 Symbolic Forms '.)f Messages (SYNOP) 

2.1 General- There are two basic forms of 
surface ynoptic reports, one of which is the 
complete form and the other is the shortened 
form. The ·omplete form is referred to as the 
primary synoptic, the 6-hourly report or 
SYNOP. The primary synoptic is reported 11,t 
the standard hours of observation whir.h are 
0000, 0600, 1200 and 1800 GMT. The shortened 
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form is referred to as the intermediate synoptic 
or the 3-hourly report. The intermediate 
ynoptic is reported at the standard hours for 

the intermediate ob ervation which are 0300, 
0900, 1500 and 2100 GMT. 

2.1.1 The primary synoptic can be divided 
into two parts as follows : 

2.1.1.1 Univeraal groups- The first seven 
(or eight) groups of the fo rm of message (i.e., 
IJiii through 6P oP 0P 0P 0 ) are mandatory or 
universal groups as they are invariably included 
in the report. If datum is not available for an 
element in these groups, the appropriate 
missing datum indicator is included in lieu of the 
coded datum. Synoptic reports included in 
collectives used for international exchange pur­
poses normally contain as a minimum these 
first seven (or eight) groups. The 99ppp group 
has both univeraal and 1upplementary status 
depending upon a specified condition, i.e., the 
amount of the pressure tendency. When the 
pressure tendency equal, or exceed, 9.9 mbs it 
becomes n univeraal group and it must be in­
cluded in the .message, for both domestic and 
international purposes. When this criterium is 
not satisfied the group assumes 1upplementary 
status as it is not included in the report. 

2.1.1.2 Supplementary group1-The remain­
ing groups of the complete report (i.e., from and 
including the 7RRR,s group to the end) are 
the optional, or supplementary, group in accord 
with Regional and/or National decision, as 
1~ppropriate. In the symbolic form these groups 
are enclosed in purentheses Lo indicate that they 
are drop-out items and they may or may not be 
included in the report , depending on specified 
r.ondition , The supplementary groups are in-
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B1-2 SYMBOLIC FORM OF MESSAGES AND DEFINITIONS OF SYMBOLS 

duded or omitted from the message in accord­
ance with (a) instructions, or (b) if data are not 
observed due to nonoccurrence of the phenome­
non or for any other reason. The tint figure(s) 
of each applementar7 group is the group 
identifier; therefore, the omission of one or more 
of these groups from the message does not pre­
vent identification of the succeeding groups. 
When any of the 1upplementar7 groups are in­
cluded in the message, they will appear in the 
order given in the symbolic form . 

2.2 Northern Portion of WMO Region IV­
The complete symbolic form of message used 
by United States stations in the 49 continental 
States for the primary ynoptic report is: 

Olli Nddff VVwwW PPPTT 
N11CJaCMCH T.T.pp (99ppp) 
6P.P.P.P. (7RRR,1) (8N,Ch.lt.) 
(9SrSr■,■,) (2RacRacRacRac) 
(3P,.P,.H,.H,.) (d.d.P,.H,.H,.) 
( 4 T. T. T. T . ) ( Additional Plain 
Lan1aa,e Data)<D 

2.2.1. The symbolic form of the inter­
mediate synoptic report made by United States 
stations in the 49 continental States is: 

Jilli Nddff VVwwW PPPTT 

N11CLllC11Ca r.r.,, (99ppp) 
6P.P.P.P.<D 

2.3. Southern Portion of WMO Regio1. IV­
The complete symbolic form of message used 
by United States stations in the Southern 
Portion of WMO Region IV (i.e., the areas 
covered by the Caribbean , Central America, 
Mexico and the Bahamns) for the primary 
synoptic report is: 

Jilli Nddff VVwwW PPPTT 
N11CLhCMCH T.T.9'M1t24 6P.P.P.P. 
(7RRR,1) (8N,Cb.b.) (9SrSr■,■,) 
(2Ra.Ra.Ra.Rac) (3P ,.P ,.H,.H,.) 
(d.d,.P.H.H.) (4T.T.T.T.) 
(Additional Plain Language Data) <D 

2.3.1. The symbolic form of the intermediate 
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synoptic report made by United States stations 
in the Southern Portion of WMO Region IV is: 

Olli Nddff VVwwW PPPTTT 
N11ci1ac .. c" r.r.,,,.,.. 6P.P.P.P.<D 

2.3.2 It will be noted that this form of 
message (Par. B1- 2.3) is identical to the first 
10 groups of the form of message used in the 
Northern Portion of Region IV (Par. B1- 2.2) 
with the exception of the T • T 4 9,ac Pz, group 
where 9 is the indicator specifying that the 24-
hour preuure change is being reported for 
P2,PH· The instructions given in PART B of 
this Handbook for the coding of all elements 
and groups and the dimensional units used for 
these elements shall be followed. Please note 
that U.S. stations in this area report 6-hourly 
amounts of precipitation in hundredths of an 
inch for RR rather than by code figures rep­
resenting millimeters (WMO Code Table 3577) 
as reported by other national meteorological 
services in the area. 

2.4 Hawall and the Pacilc (WMO Region 
V)- The complete symbolic form of the message 
used for the primary synoptic report by United 
States stations in Hawaii and 1,~e Pacific is: 

IIW Nddff VVwwW PPPTT 
N11CLhCMCH T.T.pp (99ppp) 
6P.P.P.P. (7RRI>a.DM) (8N,Cb.b.) 
(9S,S,■,.,) (Addltlonal Plain Lan-
1aa,e Data) <D 

2.4.1 It will be noted that this form of 
message is identical to the fi rst 11 groups of the 
form of message u ed in the N urthern Portion 
of WMO Region IV (Par. Bl - 2.2) except for 
the 7-group which becom 7RRDLDM where 
Di and DM are the directions of the clouds 
reported for CL and CM, (Pars. B2- 9.5 and 
B2- 9.6) . The instructions given in Part B of 
this Handbook for coding all elements and 
group , and the dimensional units used for 
these elements shall be followed. Please note 
that U.S. stations in the Pacific area report 
6-hourly amount■ of precipitation in hundredth■ 
of an inch for RR rather than by code figures 
representing millimeters (WMO Code Table 
3577) as done by other ervices in WMO Region 
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V. Also, it will be noted that instead of report­
ing the T .T dAPP group some of the national 
meteorological services in the tropical areas of 
Region V report the group T.T.9RR, where 9 
is the indicator and RR is the amount of 
precipitation accumulated since the 0000 GMT 
observation. 

2.4.2 If required for special purposes 
the group (9S,S,a,a,), 2RuRuRuRu, 
3P.P.H,.H. (d.d.,P.H.H.,), and 4T.T.T.T. 
of the primary form of mes age used by U.S. 
stations in the Northern Portion of Region IV 
(Par. Bl- 2.2) may be reported in acr.ordance 
with the instruction given in Part B provided 
stations have been authorized to report them . 
Except in the case of emergency, the area super­
vising offices will obtain prior approval from 
their respective Central Headquarters before 
authorizing tations to include any of these 
groups in their SYNOP messages on a con­
tinuing basis. 

2.4.3 The symbolic form of the intermediate 
synoptic report made by United States tations 
in Hawaii and the Pacific area is : 

lliii Nddff 

N1aCLhCMCH 

6P.P.P.P. <D 

VVwwW PPPTT 

T • T ••PP (99ppiJ) 

2.5 General Coding In1truction1-The in­
structions for coding the individual elements 
apply equally to both the primary and inter• 
mediate forms of messages unless otherwise 
indicated elsewhere in the text. 

2.5.1 Plain language words to indicate the 
number of whole inches of precipitat.ion are 
inserted following the 7RRR11 and the 
7RRDLDM group ; and combinations of plain 
language words (or contractions) and figures are 
added to the end of the message after the coded 
groups to report occurrence of record tempera­
tures, city office data, weekly and monthly 
mean data and tide data. Specific instructions 
for the use of the additional figure groups and 
plain language words a.re given in Chapters 
Bll through Bl5 and BI7. 
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3 Definitions of Symbols 

3.1 Symbolic letters (or groups of letters) 
and words (or letter groups) are listed below 
in alphabetical order. Symbolic figures (or 
figure groups) are given in numerical order. 
Detailed explanations and coding procedures 
for ea.ch element and group are given in Chapter 
B2. "Coding of Individual Elements and 
Groups". 

3.1.1 Definition of the symbolic letters 
are: 

a = Cha.racteristic of pressure tend­
ency during the 3 hours preceding 
the time of ob ervation. (Par. 
B7- 2 and Code Table 12) 

C = Genus of cloud. (Par. Bl 1- 3 and 
Code Table 19) 

CR= Cloud of genera Ci, Cc, Cs. 
(Par. B6- 5 and Code Table 11 ) 

CL = Clouds of genera Sc, St, Cu, Cb. 
(Par. B6- 2 and Code Table 8) 

CM = Clouds of genera Ac, As, Ns. 
(Par. B6-4 and Code Table 10) 

DR = Direction from which Cu clouds 
are moving. (Par. B12-4.3.4 and 
Code Table 22i) 

(NoTE : Paragraph B12- 4.3.4 and 
Code 'fable 22i apply also to the 
reporting or the direction from which 
C1• and CM clouds are movin!( by 
means or the OSrSrs0 s0 group.) 

DL = Direction from which CL clouds 
are moving. (Par. BI0- 5 and 
Code Table 18) 

DM = Direction from which CM clouds 
are moving. (Par. BI0- 6 o.nd 
Code Table 18) 

dd = 'l'rue direction , in tens of degrees , 
from which wind in blowing (00-
36). (Par. B3- 2 and Code Table 
2) 

d.,d .. = True direction, in tens of degree.-. , 
from which the waves are coming 
(00- 36). (Par. Bl4-4 and Code 
Table 23) 

ff = Wind Qpeed in knots. (Par. 
B3- 3) 
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81-4 SYMBOLIC FORMS OF MESSAGES AND DEFINITIONS OF SYMBOLS 

H.H.= Height of the waves in incre­
ments of I½ feet (i.e., ½ yard). 
(Par. B 14- 3) 

h=Height, above ground, of the base 
of the lowest cloud seen. (Par. 
B6-3 and Code Table 9) 

h1h1 = Height, above ground, of the base 
of the cloud layer whose genus is 
indicated by C or CC. (Par. 
Bl 1-4 and Oode Table 20) 

lliii= Index number. (Par. B2- 2) 
N = Fraction of the celestial dome 

covered by cloud. (Par. B3- 1 
and Code Table I) 

N 11 = Fraction of the celestial dome 
covered by all the CL cloud(s) 
present, and if no CL cloud i 
present, that fraction covered by 
all the CM cloud(s) present. (Par. 
B6- 1 and Code Table 1) 

N ,= Fraction of the celestial dome 
covered by the individual cloud 
layer of genus C or CC. (Par. 
B 11- 2 and Code Table 1) 

P.= Period of the waves. (Par. B14- 5 
and Code Table 24) 

P.P.= Period of the waves in seconds. 
(Par. B14- 2) 

PPP= Atmospheric pressure reduced to 
mean sea level, in tens, units, 
and tenths of millibars. (Par. 
B5- 1 and Code Table 6) 

P0P0P0Po= Station press;1re to tenths of a 
millibar. (Par. B9- 2) 

pp= Amount of pressure tendency 
(net change at the station level), 
during the past 3 hours in units 
and tenths of millibars. (Par. 
B7- 3 and Code Table 13) 

1>i,1>2, = Amount of pressltre change at the 
station level during the past 24 
hours. (Par. B7- 5 and Code 
Table 14) 

ppp = Total amount of pressure tend­
ency (net change) in tens, units 
and tenths of millibars when pp 
equals or exceeds 9.9 mbs. (Par. 
B8- 2) 

Rt= Time precipitation began or 
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ended. (Par. Bl0-3 and Code 
Table 16) 

RR = Amount of precipitation for the 
pa.st 6 hours in hundredths of an 
inch. (Par. 810- 2 and Code 
Table 15) 

RuRuRuRu = Total amount of precipitation 
during the preceding 24-hour 
period in hundredths of an inch. 
(Par. B 13- 2) 

SpSp= Special Phenomena, general de­
scription. (Par. B 12- 2 and Code 
Table 21 ) 

s= Total depth of snow on ground, 
to the nearest whole inch. (Par. 
B10-4 and Code Table 17) 

s.,s p= Special Phenomena, detailed de­
scription. (Par. B 12- 3 and Code 
Table 22) 

TT = Temperature of the air to the 
nearest whole degree Celsius. 
(Par. B5- 2 and Code Table 7) 

TdTd = Temperature of the dew point to 
the nearest whole degree Celsius. 
(Par. B7- 1 and Code Tl\ble 7) 

TnTn= Minimum temperature to the 
neaiest whole degree Fahrenheit. 
(Par. Bl5- 3 and Code Table 7) 

T.T. = Maximum temperature to the 
nearest whole degree Fahrenheit. 
(Par. B15- 2 and Code Table 7) 

VV = Horizontal visibility at surface. 
(Par. B4- 1 and Code Table 3) 

W = Past weather. (Par. B4- 3 and 
Code Table 5) 

ww = Present weather. (Par. B4- 2 and 
Code Table 4) 

3.1.2 Definitions of the symbolic words 
are: 

SY OP = Code name. Refers to a surface 
synoptic report from a land 
station. The code word SYNOP 
is used in headings of inter­
national collectives to identify 
the type of report being trans­
mitted . (Par. B1 - 2.1 ) 

3.1.3 Definitions of the symbolic figures 
(or figure groups) are: 

/= Solidus. Indicates m1ssmg data, 
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SYMBOLIC FORMS OF ME AGES AND DEFINITIONS OF SYMBOLS B1-5 

represents a specific value, or is used 
as a filler to complete a 5-figure group. 

(D = Message separation signal. (Par. B16-
1) 

2= lndicator figure for the 2R2.RHRuR,. 
group. (Par. B13-1) 

3 = lndica tor figure for the 3 P .. P .H .H. 
group. (Par. B14- 1) 

4= Indicator figure for the 4T.T.TnTn 
group. (Par. B15-1) 

6= Indicator figure for the 6P 0P 0P 0 P 0 

group. (Par. B9- 1) 
7= 1ndicator figure for the 7RRDJ)M 

group. (Par. B10-1) 
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7= Indicator figure for the 7RRRis group, 
(Par. B10- 1) 

8= 1ndicator figure for the 8N,Ch.h, 
group. (Par. Bl 1- 1) 

9= 1ndicator figure for the 9S..Sp8p8r 
group. (Par. Bl2- l) 

9= 1ndicator figure specifying that p,.p,. 
follows in the T d T d9PuPu group. 
(Par. B7-4) 

99 = 1ndicator figures specifying that ppp 
follows in the 99ppp group. (Par. 
B8- 1) 
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CHAPTER B2. GENERAL INSTRUCTIONS AND CODING OF IDENTIFICATION 
GROUP 

I General 

I.I The order of listing the group and ele­

ments in Chapters B2 through B 17 is the same 

order in which the groups appear in the sym• 

bolic fomt of message given in paragraph Bl- 2.2. 

The form of message given in paragraph Bl- 2.2 

contains more group than either of the other 

two forms of messages used by the United tates 

(i.e, than those forms of messages given in 

paragraphs Bl- 2.3 and Bl- 2.4) . 
1.2 The individual groups in all three forms 

of messages are the same with the exception 

that several of the groups have variant forms 

with the variant forms being applied for 

specified geographical areas. 
1.3 All instructions for coding a group are 

given in the Chapter for that group. Therefore , 

Chapters for some of the groups contain two 

sets of coding instructions when a variant form 

is involved. Observers are cautioned to exercise 

care in coding th~e groups to make sure that 

they use the group form required for their area . 

l!ll'l'ECTIVE JA.N. 1, 1000 

1., The elements and groups will appear in 

the message in the positions specified in the 

ymbolic form of messages given in paragraphs 

Bl·-2.2, Bl- 2.3 and Bl- 2.4 , as appropriate. 

2 Group .. . . lliii 

2.1 Index number . . . . llili 

2.1.1 The Index Number assigned to the 

station shall be reported for lliU. 
2.1.2 When the station ho.s not been as­

signed an Index Number, code figure 00000 

shall be reported for llili and the message shall 

be preceded by the Letter Identification assigned 

to the station, or the station name if no Letter 

Identification has been assigned. 
2.1.3 See paragraph A2 -7 for explanation of 

the Index Numbering system. 

2.2 Group 

2.2.1 The lliU group shall always be in­

cluded in the message by all United States 

station11 regardless of their location . 

B2- 1 
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CHAPTER 83. CODING OF SKY COVER- WIND GROUP 

Group . . . . Nddff 

1 Fraction of the celestial dome covered by 
cloud .... N 

1.1 The total fraction of the celestial dome 
covered by cloud, irrespective of their genus, 
shall be reported for N. (Code Table l and 
Par. 2.10) 

1.2 The fraction of the celestial dome 
covered by cloud is observed in tenths and 
reported in accordance with the specifications 
of Code Table 1. 

1.2.1 When no obscuring phenomenon is 
present only those portions of the various cloud 
layers present that are actually visible from the 
ground shall be included in the value reported 
for N. (Pars. B3- 1.7 and B3- 1.9) 

1.3 When no clouds are present, code figure 
0 shall be reported. 

1.4 When any particles of cloud exist up to 
and including one-tenth cloud cover, code figure 
1 shall be reported. 

1.5 When nine-tenths of cloud cover or an 
overcast with openings exists, code figure 7 
shall be reported. 

(NOTE : A mackerel sky (Altocumulus or Strato­
cumulus transluridue) shall be reported by using code 
figure 7 or a lower code figure, as appropriate, since 
breaks arc always present in this cloud form even lf it 
cxtP.nde over the whole celestial dome.) 

1.6 When the celestial dome is completely 
overcast (i.e., no openings), code figure 8 shall 
be reported. 

1.7 When the celestial dome is obscured by 
rain , snow, fog, ice fog, duststorm, sandstorm, 
smoke, or any phenomena other than clouds, 
so that the cloud amount cannot be evaluated, 
code figure 9 shall be reported. 

1.8 Condenaation Trail1-The fraction of 
the celestial dome covered by condensation 
trails, and cloud masses which have obviously 
developed from condensation trails, shall be in­
cluded in the value reported for N as follow s: 
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1.8.1 Rapidly dissipating condensation trails 
shall not be included in the value reported for 
N or those clouds reported for C11 and Cu. 

1.8.2 Persistent condensation trails, and 
cloud masses which have obviously developed 
from condensation trails, shall be considered in 
determining the appropriate specification to be 
reported for CH o.r CM and included in the value 
reported for N. The inclusion of that phenome­
non (i.e., persistent condensation trails and 
associated clottd masses) in the report shall be 
indicated by adding the contraction COTRA 
at tbe end of the message. 

1.9 For synoptic purposes, a sky not di•· 
cernible condition due to an obscuring phe­
nomenon shall be reported as follows: 

1.9.1 When blue sky or stars can not be 
seen due to an obscuration and no clouds are 
visible, the elements relating to clouds shall be 
coded to indicate an obscured sky (i.e., N = 9, 
Nh = 9, CL = /, b=/, CM =/ and Ca=/). 

1.9.2 When blue sky or stars can not he 
seen due to an obscuration aloft, and clouds are 
visible below the obscuration, the elements 
relating to clouds are coded: N = 9, h and Nb 

as observed; CL, Cw and Ce, as observed, or 
zero, or / , as appropriate. For example: If an 
opaque obscuring layer of smoke occurs at 
7,000 feet with 2/10 Sc occurring at 3,000 feet, 
the elements relating to clouds are coded: 
N=9, N11 = 2, CL=5, h= 5, CM =/ and C11 = /. 

1.10 For synoptic purposes a sky diacern­
ible with an obscuring phenomenon present 
condition shall be reported as follows: 

1.10.1 When blue sky, stars or clouds are 
aeen, either through openings in the obscura­
tion or through the obscuration itself, the 
existing sky eondition shall be evaluated as 
though the obscuring phenomenon were not 
present. For example: 

D3-1 

ta) If 6/ l 0 of the celestial dome is actually 
obscured by s11ow and there are 4 110 
clouds visible at 2,000 feet, the !'!ky 
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83-2 CODI NG OF SKY COVE R- WIND GROUP 

condition is evaluated as being 10/10 
Sc at 2,000 feet (i.e. , the obscuration of 
snow is ignored and the Sc clouds are 
considered to extend solidly to the 
horizon) . Therefore, the elements re­
lating to clouds are coded as follow11: 
N = 8, N 11 = 81 CL= 5, h= 5, C,.=/ Rnd 
Ca =/. 

(b) If a thin layer of smoke is present 
through which about 5/10 of the 
celestial dome can be seen and of that 
visible 5/10 about 3/10 is blue sky and 
2/10 Ac at 12,000 feet , the sky condi­
tion is evaluated as being 6/10 blue sky 
and 4/10 Ac (i.e., the thin layer of 
smoke is ignored and the conditions· 
existing in the 5/10 o( the celestial 
dome visible through the smoke are 
projected to the horizon). Therefore, 
the elements relating to clouds are 
coded as follows: N = 3, N 11 = 3, CL = 0, 
h=9, C,. = 4 and Ce = 0. 

1.10.2 When blue sky or stars are aeen, 
either through openings in the obscuration or 
through the obscuration itself, and no traces 
of clouds are ob8fll'Ved through the obscuration 
or openings, the obscuration shall be ignored 
and the elements relating to cloud shall be coded 
to indicate a cloudless sky. 

1.10.3 When the sky is dlacernlble with an 
obscuring phenomenon present, as specified in 
paragraphs 1.10.1 and 1.10.2 above, a Special 
Phenomena group(s) shall be used to report 
pertinent information on the obscuration, 
provided the required information regarding 
the nature of the obscuration (e.g., smoke aloft, 
etc.) is not given elsewhere in the message. 

NOTH : 

(i ) The obscuration may co1111ist of rain, 11110w, fog, 
ice fog, du11t8torm, 11and11torm, smoke, c'tc. , and 
may either be on the surface or aloft . 

(ii) A 11 ky not dl1eernlble condit ion usually exists 
when more than 0.9 of tho celCl!tial dome is 
covered by an obecuration of 11uch density that 
the blue 11ky or 11 ta1"11 can not be seen t hrough it. 

(iii) A aky diKernlble condition usually exiats when 
0.9 or leu of the celestial dome i11 covered by an 
obscuration through which blue sky or stars can 
be soon (i.e., either through openings or through 
the obscuration it.9elf) . 
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2 Direction of surf ace Wind . . . . dd 

2.1 The trae (not magnetic) direction 
from which the surface wind is blowing shall be 
reported for dd. 

2.2 The direction is reported to the near­
est tens of degrees on the 00-36 scale (Code 
Table 2). For example: A wind blowing from the 
north (360 degrees) toward the south (180 de­
grees) is called a north wind and code figure 36 
is reported. 

2.3 When the air has no perceptible 
motion (i.e., calm), code figure 00 shall be 
reported. 

2.4 When the wind speed ranges from 100 
to 199 knots, inclusive, special provision is 
made for reporting dd. (See paragraph B2- 3.3.5) 

2.5 When for any reason an instrumental 
direction cannot be obtained, the estimated 
direction shall be reported. If neither an in­
strumental nor estimated direction can be 
obtained, solidi (//) shall be reported for dd to 
indicate missing. 

3 Wind speed . . . . ff 

3.1 The wind speed in knots shall be re­
ported for ff. 

3.2 Trae speeds (i.e., corrected for instru­
mental error) shall be reported. 

3.3 When the air is calm, code figure 00 
shall be reported. 

3., In the range 0 to 99 knots, inclusive, 
the speed is coded direct for ff. For example : 
60 knots is coded 60; 99 knots is coded 99 ; etc. 

3.5 In the range 100 to 199 knots, inclusive, 
50 is added to the code figure normally reported 
for dd and the speed minus 100 is reported for 
ff. For example : For a wind speed of 110 knots 
from the west , dd is coded 77 (i.e. , 27+50= 77) 
and ff is coded 10 (i.e. , 110- 100= 10). 

3.6 When for any reason an instrumental 
speed can not be obtained, the estimated speed 
shall be reported. If neither an instrumental 
nor estimated speed can be obtained, solidi (//) 
'!ball be reported (or ff to indicate missing. 

, Group 

,.1 The Nddff group shall always be in­
cluded in the message by all Un'ted States 
stations regardless of their location. 
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CHAPTER 84. CODING OF VJSmDJTY- WEATHER GROUP 
Group . . . . VVwwW 

I Hori,.ontal visibility ... VV 
I.I The horizontal ~- i ibility llt the M11rl1t e 

shall be reJX)rted for VV. ( od Tabl ~\) 
I.I.I If the observed visibility di tan· Ii 

between two or the valueH gi m, in the ,de 
table, the code figure reprellentinl( th· lower 
code table value shall be report ed for VV. 
Code figures from the 00- 00 decode or 'ode 
Table 3 are neter used in reporting VV for land 
stations. 

1.2 Visibility values reported for VV shall 
be obtained from the same observation point 
that is used for observing ww: e.g., control 
tower visibilities shall not be reported in the 
synoptic message unless the control tower is 
also used as the observation point for ww. 

1.3 If for any reason a reportable visibility 
value cannot be obtained, solidi (//) shall be 
reported. 

1., Instructions for observing visibility and 
obtaining reportable values are given in the 
Federal Meteorological Handbook No. I- Sur­
f ace Observations. 

2 Present weather .... ww 

2.1 The present weather shall be reported 
for ww. (Code Table 4) 

2.2 Symbol ww represents the weather 
occurring at tho time or observation except 
under certain circumstances when it may rep­
resent the weather during the hour preceding 
the time of observation. 

2.3 The time of observation with reference 
to ww means the actaal time present weather is 
observed and the tenn in the last hour rerers to 
the full hour preceding the actaal time of obser­
vation. 

2., General rules for coding ww are: 
2.,.I If more than one of the specifications 

in the ww table is applicable to the weather at 
the time of observation, the specification having 

EITECTIVE JAN. 1, 1960 B4-1 

the lllsllelt code number shall be reported, 
euept that code figure 17 will have preference 
over code figur 20-49, inclusive. 

2.,.2 When the phenomena is not pr~ 
dominant.Jy droplets, the appropriate code 
figure hall b selected without regard to VV. 

2.,.3 With reHpeot to precipitation, the 
phras 11t tile ltatlon in the ww table means 
at tile point wllere tile oblenation la aor..UJ 
takett. 

2.,., The precipittLtion will be characterized 
&H lat•lllitteat, if it bu been discontinuous 
during the preceding hour, without presenting 
the character or " hower. 

2.,.5 For synoptic coding purposes a thun­
derstonn is regarded as being &t the station 
from the tim thunder is Int lleard, whether or 
not lightning is seen or precipita•·on is occurring 
at the station. A thunderstorm is reported in 
present weather ir thunder is heard within the 
nonnal observational period preceding the time 
of the re1>0rt. A th11nderston11 is regarded as 
having eeued at the time or the last audible 
thunder and the CeM tion is confirmed if 
thund r is not heard for 10-15 minutes after 
this time. 

2.,.6 The word HAIL hall be added at 
the end or the m age when a shower o a 
thunderstorm, a •ompanied by hail, occurs in 
the period covered by ww. 

2.5 Explan'atory r aterial for use in con­
nection with 14electing th correct ww specifica­
tion to be reported is : 

2.5.1 Code figures 00--49, inclusiv When 
precipitation la not oeearrla1 at the station 
at the time or observation, a code figure from 
the first hall or the ww table hall be reported . 

2.5.1.1 ode figures oo-<l3, incl11siv These 
specifications hall be used to del8Cribe the 
general trend of the state of the ky during the 
hour preceding the time of oh!iervation. The 
development (increase in verti al development 
or thickening) or dissolution (decrea e in verti-

FMR No. 2 



84-2 CODING OF VISIBILITY-WEATHER GROUP 

cal extent or thinning) are the primary factors 
to be considered in determining the appropriate 
code figure to be reported. There is no limita­
tion on the magnitude of the change of the 
cloud amount. 

(NO'rs: When one of theee cod ftgunie ia reported 
for ••• th code figure which beet repreeenta the tot.al 
amount of the celeatlal dome that ia covered by cloud 
will be reported for N ; I.e., the ■election of one of theee 
cod ftgunie for •• baa no relationahip to the valuu 
reported for N .) 

2.5.1.1.1 Code figure 00-This code figure 
shall be reporteu , when for any reason, the 
state of sky has not been observed during 
the preceding hour. In this case any amount 
of cloud (i.e., from zero to solid overca.~t) can 
be present at the time of observation. 

2.5.1.1.2 Code figure 01- Tbis code figure 
shall be reported when the clouds have shown 
a definite tendency to decrease in vertical de­
velopment. If it is not practicable to observe 
changes in the vertical development but the 
clouds have shown a definite decrease in hori­
zontal extent, code figure 01 shall be applicable. 
(For example : Code figure 01 is applicable to 
the decrease of fine weather cumulus late in 
the day. A cloudless sky at the time of obser­
vation could be reported by code figure O 1 
provided the clouds present at the beginning 
of the preceding hour have been completely 
dissolved by the time of observation). 

2.5.1.1.3 Code figure 02- This code figure 
shall be reported when there has been no appre­
ciable change in the state of the sky during 
the pest hour. (For example : A rloudless sky 
at the time of observation could be reported 
by code figure 02 provided the sky had been 
cloudless during the entire hour preceding the 
time of observation). 

2.5.1.1.4 Code figure 03- This code figure 
shall be reported when the clourls have shown 
a rlefinit t,endency to form or develop during 
the hour 1necedin~ the time of observation . 
(For example : Thi." figure is applirnble when 
umulu clouds are forming and also when fine 

weather cumulu is developing into heavy 
cumulus). 

2.5.1.2 Code figure CM--lntern•tional visi­
bility limi t,,i have nut been estllbl~ h d for th~· 
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specification. National reporting procedures are 
as follows: 

(a) When smoke is present that has ap­
parently originated from a distant 
source and it is very evenly diffused at 
all levels in the free atmosphere, no 
visibility limits are involved. 

(b) When smoke that has apparently orig­
inated from a relatively nearby source 
(e.g., forest fire, industrial area, city, 
etc.) is present in predominately strati­
fied form in the lower levels, the 
surface visibility must be restricted 
to 6 miles or less in order to report 
thii, specification. 

4.2.5.1.3 Code figure 05--This specification 
shall be reported when the obstruction to 
vision is predominantly of lithometers. No 
visibility limits are involved. 

4.2.5.1.4 Code figure 06-No visibility limits 
are involved in this specification. 

4.2.5.1.5 Code figure 07-Intemational visi­
bility limits have not been established for this 
specification. The national requirement is that 
visibility be restricted to not more than 6 miles 
or not les.~ than 1,100 yards (¾ mile). 

4.2.5.1.6 Code figure Gt-International visi­
bility limits have not been established for this 
specification. The national requirement is that 
visibility be restricted to less than 1,100 yards 
(¾ mile). 

4.2.5.1.7 Code figure 10-This specification 
requires the light fog to be 6 feet or more in 
depth above the land surf ace (33 f<..-et above sea 
Kt1 rf ace) with vi ibility at the 0 foot level to 
be not les.~ than 1,100 yards {" mile) and not 
more than 6 miles. The Kpeciftcation r fors only 
to water droplets and ice rystals. 

4.2.5. 1 .8 ode fi~1ir&1 11 and 12- These 
t1pecifi r.ationH require that vii-iibility shall not be 
r lricted at eye level (i.e., not deeper than 6 
feet on land and aa fee t at . ca). Tbe fog must 
be h avy enough to r~tri t the llpparent vi:;i­
bility in th fog to I~:; than 1,100 yard 0, 
mil ) . When the Hhallow fog iis observed to 
cover more than half of the ground normally 
visible, code fi urc 12 tihllll be reported in pref­
erence to code figure I I . 
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CODING OF VISIBILITY-WEATHER GROUP M-3 
4.2.5.1.9 Code figure 13--This specification 

shall be reported when lightning is seen at the 
time o( observation, or within 15 minutes pre­
ceding the time o( observation, but no thunder 
is heard. 

4.2.5.1.10 Code figure 17-This specification 
shall be reported when thunder is heard, either 
at the time o( observation or within the 15 
minutes preceding the time o( observation. The 
reporting o( code figure 17 has pre(erence over 
code figures 2()-49, inclusive. (Par. B4- 2.4.1) 

2.5.1.H Code figure 18-This specification 
rflquires that no precipitation accompanied the 
squall. H precipitation (i.e., a rainshower) 
occurs with the squall, the specification best 
describing the precipitation shall be reported 
instead o( code figure 18. The criteria for 
determining a squall are given in the Fed­
eral Meteorological Handbook No. 1-Sur(ace 
Observations. 

2.5.1.12 Code figure 19-The WMO term 
funnel cloud as used in this specification 
covers the following three situations: 

(a) when the funnel cloud does not touch 
the surf ace o( the earth (i.e., either 
land or water); 

(b) when the funnel cloud touches a land 
surface (i.e., a tornado occurs); and 

(c) when the funnel cloud touches a water 
surface (i.e., a waterspout occurs). 

This code figure is report.ed when any one o( the 
above three situations is observed either at the 
station or within sight o( the station, provided 
the funnel cloud is present at the time of 
observation, or has occurred during the hour 
preceding the time of observation. In addition, 
the plain language word TORN ADO is added 
at the end of the message when the funnel 
cloud touches a and surf ace. Likewise, the 
plain language word WATERSPOUT is added 
at the end of the message when the funnel 
cloud touches a water surf ace. 

2.5.1.13 Code figures 20-29, inclusive­
These code figures are Defer used when precip­
itation, fog, ice fog, or thunderstorm is observed 
at the time o( observation. 

(NoTE: The fog and ice fog require that visibility be 
reduced to ICM thr..n 1,100 yards.) 

2.5.1,1' Code figure 28-This specification 

EFFECTIVE JAN. 1, 1969 

requires the visibility to have been reduced to 
less than 1,100 yards (" mile) by Cog during 
the past hour. The specification refers only to 
visibility restrictions which occurred as a reault 
o( water droplets or ice crJ&tals. 

2.5.1.15 Code figures 30, 31 and 32-'fheee 
specifications require that the visibility be 
reduced to less than 1,100 yards (" mile) but 
not less than 550 yards (Yi, mile) . 

2.5.1.16 Code figures 33, 34 and ~These 
specifications require that the visibility be 
reduced to less than 550 yards (~, mile). 

2.5.1.17 Code figures 36 and 37- The term 
1enerally low refers to a height of less than 6 
feet above surface. No visibility restrictions are 
involved as the visibility is not perceptibly 
diminished at eye level. 

2.5.1.18 Code figure 38 and 39-The t!U'JJl 
1enerally hllh refers to a height of 6 feet or 
more above surface. The horizontal visibility 
at eye level is usually poor. Code figure 39 is 
reported when the visibility is less than ~. 
mile at eye level. 

2.5.1.19 Code figure 40---This specification 
requires that the fog be 6 feet or more in height. 
The apparent visibility in the fog, or ice fog, 
patch or bank will be less than 1,100 yards 
(~, mile). The obstruction to vision is pre­
dominantly water droplets or ice crystals. 

2.5.1.20 Code figures 41-'9, inclusive-The 
fog is 6 feet or more in height with visibility 
restricted to less than 1,100 yards o, mile), 

2.5.1.20.1 Code figures 41-47, inclusive-­
These specifications require that the obstruc­
tion to vision consist predominantly of water 
droplets or ice crystals. 

2.5.1.20.2 Code figures '8 and 49-These 
specifications require that the obstruction to 
vision consists predominantly of water droplets. 

2.5.2 Code figures 50--99, inclusive-When 
precipitation i1 occurring at the station at the 
time of observation, a code figure from the 
second halr of the ww table shall be reported. 

2.5.2.1 Code figures 50--59, inclusive-A 
mixture of freezing rain and freezing drizzle 
is not reported in this decade. The precipita­
tion reported by code figures 5tr59, inclusive, 
may be either intermittent or continuous. 
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U.2.2 Code figures 6'-D, inclusive-The 
precipitation reported by these code figures 
may be either intermittent or continuous. 
Combinations of freezing rain and f'reezing 
drizzle are reported by code figures 66 and 67. 

2.5.2.3 Code fig~re 76-The occurrence of 
ice prisms hall be reported by code figure 

76 regardless as to whether or not fog or ice 
fog is also present. 

2.5.2.4 Code figure 79-The U.S. term 
sleet is ynonymous with the international term 
ice pellets (type a). Thi type of precipitation 
consists o( tran parent or translucent pellets of 

ice which can range up to 0.2 inch in diameter . 
These pellets are formed b the freezing of 
raindrops, or the refreezing of largely melted 
snowflakes, during their pa age through 11 

below-freezing layer of air near the eart.h's 
surf ace. The pellets may be spherical or ir­
regular, or (rarely) conical in shape. 

2.5.2.5 Code figures 80-90, inclusive­
Showers reported by these code figures are not 
associated with thunder. These code figures 
are to be u ed onl7 when the precipitation is of 
the shower type and takes place at the time of 
observation. Clouds producing showers are 
isolated clouds and, in consequence, the showers 
are usually of short duration. Between the 
showers, openings are ob erved, except if strati­
lonn clouds fill the intervals between the clouds 

from which the showers are falling. 
U.2.5.1 Code figure 82-Exceptionally 

heavy or torrential rain showers are reported 
by code figure 82. These showers usually 

occur in tropical and subtropical regions, how­
ever, they do occasionally occur in temperate 
regions. The observer i permitted consider­
able latitude in deciding whether the showers 
are of ufficient intensity to justify the repor~ 

ing of code figure 82. 
2.5.2.5.2 Code figures 87 and 88-The ice 

pellets (type b) referred to in these specifica­
tions consist of transparent or translucent 

pellets of ice made up of snow encased in a 
thin layer of ice. They are spherical or irregu­
lar (rarely conical), in shape and have a diam­

eter of 0.2 inch or less. 
2.5.2.5.3 ode figures 89 and 90-These 

specification provide for reporting hail alone 
and not in combination with other types of 
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solid pellets. Hail is defined as small balls or 
pieces of ice (i.e., hailstones) with diameters 
ranging up to 2.0 inches, or more, falling either 
separately or agglomerated into irregular lumps. 
Code figure 89 requires that all types of the 
precipitation occurring be of light intensity. 
Code figure 90 requires that at least one type of 

the precipitation occurrin~ be of moderate or 
heavy intensity . 

2.5.2.6 Code figures 91- 94, inclusive-­
Specifications for these code figures req ui!'e the 
last thunder to have been heard in the period 

between l hour and 15 minutes, and 15 minutes 
before the time of ob ervation. The specifica­
tions for code figures 93 1md 9' include the term 
hail which for coding purposes has been ex­

panded in the e specification to include ice 
pellets (type b) and snow pellets as well as 

hail . 
2.5.2.7 Code figures 95-99, inclu ive­

Specifications for these code figures require that 
thunder be heard within the 15-minute period 
preceding the time of observa.tion. The spec­

ifications for code figures 95, 96, 97 and 99 
include the term hail which for coding purposes 
has been expanded in these specifications to 
include ice pellets (type b) and snow pellets as 

well as hail . 
2.5.2.7.1 Code figure 98-In reporting code 

figure 98 considerable latitude is allowed the 
observer in presuming that precipitation is, or 
is not, occurring if it is not actually visible at 

the station. 

3 Past weather . . . . W 

3.1 The general character of the weather 

during the preceding period shall be reported 

for W. (Code Table 5) 
3.2 The following periods of time shall be 

used in reporting past weather (W) : 

3.2.1 At 0000, 0600, 1200, and 1800 GMT, 
W covers the 6 hours preceding the actual time 

of observation. (Par. A2-2. l) 

3.2.2 At 0300, 0000, 1500, and 2100 GMT, 
W co vers the 3 hours preceding the actual time 

of observation. (Par. A2- 2.3) 

3.2.3 The code figure for W shall be selected 

in such a way that the data given for Wand ww 
together give a complete a description as po si-
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CODING 01" VISIBILITY-WEATHER GROUP B4-5 

hie of the weather in the time interval con­
cerned. For example: If ww indicates a type of 
weather that has occurred during the last hour, 
the period of time used for W in the 6-hourly 
(or 3-hourly) report shall be the full 5 (or full 2) 
hours preceding the hour covered by ww. 

3.3 When precipitation is occurring at the 
time of observation or has occurred in the hour 
preceding the time of observation, the specifi­
cation in Code Table 5 which beat repreeenta 
the general character of the weather that has 
occurred throughout the 5 (or 2) hour period 
ending one hour previous to the actual time of 
observation shall be reported for W. 

3.4 When two or more of the specifications 
for W are appropriate, the specification having 
the higheet code figure ball always be report,ed. 
Exceptions to this general rule permit the re­
porting of a lower code figure when : 

(e) precipitation, fog or ice fog has oc­
curred in the hour preceding the time 
of observation, or 

(b) precipitation, fog, ice fog, duststorm, 
sandstorm, or storm of blowing snow 
is occurring at the time of observation. 

3.4.1 When precipitation, fog, ice fog, dust­
storm, sandstorm, or storm of blowing snow is 
reported for ww the same phenomena will also 
be reported for W only when it beat repreaenta 
the general character of the weather which oc­
curred throughout the 5 (or 2) hour period end­
ing one hour prior to the time of observation. 

3.5 Visibility or intensity criteria applicable 
to the specifications for W are : 

3.5.1 Code figure 3-A restriction of the 
prevailing visibility to less than 1,100 yards 
(~, mile) by a sandstorm, duststorm or blowing 
snow is required for the reporting of code figure 
3. 

3.5.2 Code figure 4-A restriction of ~he 
prevailing visibility to less than 1,100 yards 
u, mile) by fog, ice fog, thick haze or thick 
smoke is required for the reporting of code figure ,. 

3.5.3 Code figures 5 to 9-Visibility or 
intensity criteria have not been established for 
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these specifications; therefore, the occurrence 
of one of these phenomena is sufficient for re­
porting it, when appropriate. 

3.6 When precipitation bu occurred during 
the 6 (or 3) hours preceding the time of observa­
tion and it is not occurring at the time of obser­
vation or hat not occurred during the hour 
preceding the time of observation, code figure 
5, 6, 7, 8, or 9, as appropriate, shall be reported . 

3.7 When thunder has been heard at the 
station in the 6 (or 3) hour period ending with 
the time of observation and the specification 
reporte,I for ww does not indicate the occurrence 
of thunder during the past hour or at the time 
of observation, code figure 9 shall always be 
reported for W regardleu of the general char­
acter of the weather which has occurred 
throughout the 6 (or 3) hour period. 

3.8 Plain language words are used in con­
nection with past weather as follows: 

3.8.1 When code figure 3 is reported to indi­
cate a sandstorm and the temperature is below 
freezing , the plain language word SAND­
STORM shall be added to the end of the mess­
age. 

3.8.2 When code figure 8 or 9 is reported 
and the shower(s) or thunderstorm was ac­
companied by hail, the plain language words 
PAST HAIL shall be added to the end of the 
message. 

3.8.3 When code figure 8 is used to indicate 
showers of snow, rain and snow mixed, snow 
pellets or ice pellets with the temperature above 
the freezing point, the plain language word(s) 
SNOW, RAIN AND SNOW MIXED, SNOW 
PELLETS or ICE PELLETS, as appropriate, 
shall be added to the end of the message. 

!.9 When, for any reason, information re­
garding past weather is not available, a solidus 
(/) shall be reported. 

4 Group 

4.1 The VVwwW group shall always be 
included in the message by all United States 
stations regardless of their location. 
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CHAPTER 85. CODING OF PRESSURE- TEMPERATURE GROUP 

Group . . . . PPPTT 

1 Atmospheric pressure . . . . PPP 

1.1 The atmospheric pressure in millibars 
(tens, units and tenths digits) shall be coded 
direct for PPP. (Code Table 6) 

1.1.1 The hundreds digit(s) is not reported 
(i.e., the 9 or 10 hundreds figures are dropped). 
For example: 1025.7 mb is coded 257; 9 1. 4 
mb is coded 814; etc. 

1.2 The sea level pressure is reported; i.e., 
the pressure is corrected for instrumental error, 
temperature, and gravity, and reduced to the 
mean sea level reference plane before coding. 

1.3 When for any reason, the pressure can 
not be obtained, solidi (///) shall be reported. 

2 Temperature of the air . . . . TT 

2.1 The temperature of the air to the near­
est wbole desree Cel■a1 shall be coded direct 

l!ll'l'EOTIVE JAN. 1, 1969 

for TT. (Code Table 7 and Conversion Tables 
G, Hand I) 
. 2.2 When the temperature is below zero, 50 
ts added to the absolute value of the tempera­
ture (i.e., TT+50) and the tens and unit 
digits of the sum are reported for TT. For 
example: If the temperature is - °C, 58 i 
coded for TT (i.e., +50 = 58). If the tempera­
ture is - 50°C, 00 i codEi<i for TT (i.e., 50+50 
= 100). If the temperature is - 53°C, 03 i 
coded for TT (i.e., 53+"50 = 103). 

2.3 When for any reason the temperature 
can not be obtained, solidi (//) shall be coded 
for TT to indicate missing. 

3 Group 

3.1 The PPPTT group shall always be in­
cluded in the message by all United State 
stations regardless of their location . 

FMH No. 2 

• 



CHAPTER 86. CODING OF CLOUD GROUP 

Group .. .. NllCLbCMCH 

I Fraction of the celestial dome covered by 
all the CL (or CM) clouds present .... N11 

I.I Fraction of the celestial dome covered 
by cloud of either CL or Cw type shall be 
reported for Nb (Code Table 1) as follows: 

I.I.I When CL cloud(s) is present, the 
value reporte l for Nb represents the total 
amount of all CL cloud present regardless as 
to the nwnber of CL types that may coexist at 
the time of observation. 

1.1.2 When no CL cloud is present and 
cloud of Cw type is present, the value reported 
for Nil represents the total amount of all CM 
cloud present regardless as to the number of CM 
types that may coexist at the time of observa­
tion. The fraction of the celestial dome covered 
by persistent condensation trails and cloud 
masses obviously developed from condensation 
trails is included in the value reported for Nb, 
provided Nil represents CM cloud and the 
persistent condensation trails and/or derived 
cloud masses can be classified as CM type cloud. 
(Par. B3-1.8) 

1.1.3 There are no restrictions on re­
porting cloud of CL or CM types for Nil because 
of height. 

1.2 Cloud of Ce type is never reported 
for Nb. 

1.3 Code figure O is reported for Nb when 
there are no clouds of CL or Cw types and the 
celestial dome is not obscured. 

1.4 Code figure I is reported when there 
are a few clouds (i.e., any particle of cloud, no 
matter bow small) up to and including 1/10 
present. 

1.5 Code figure 7 is reported when an 
overcast with openings exists. 

1.6 Code figure 8 is reported when a solid 
overcast (i.e., without opening.:i) exists. 

1.7 Code figure 9 is reported (a) when the 
celestial dome is obscured by fog, ice fog, dust-
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storm, sandstorm, rain, snow, smoke, or other 
phenomena so that cloud (if any) can not be 
evaluated, or (b) when the cloud amount cannot 
be evaluated for reasons other than given in (a) 
preceding. (Par. B3- 1.7) 

1.8 When all clouds covering the celestial 
dome are reported by one of the code figures 
for either CL or C.,, the value reported for N1a is 
the same as that reported for N. The fraction 
of the celestial dome covered by cloud which is 
reported for N11 may equal but can Defer 
exceed the value reported for N. 

2 Clouds of genera Sc, St, Cu, Cb 
CL 

2.1 The code figure to be reported for sym­
bol CL is determined on the basis of the detailed 
description of the low clouds and the illustra­
tions of them in the International Cloud Atlas 
in conjunction with the specifications given in 
Code Table 8. 

2.2 A brief resume of the order, with respect 
to decreuing importance, in which the code 
figure shall be selected to report the CL cloud(s) 
present is as follows: 

2.2.1 If cwnulonimbus are present, with or 
without other CL clouds, code figure 9 or 3 is 
ahra71 reported depending on the state of 
development of the Cb. 

2.2.1.1 If the upper part of at least one of 
the Cb clouds present is clearly fibrous or 
striated, code figure 9 shall be reported. 

2.2.1.2 If the upper part of none of the Cb 
clouds present is clearly fibrous or striated, code 
figure 3 shall be reported. 

2.2.2 If no Cb are present, code figure 4, 8 
or 2 has second priority, in the following order: 

2.2.2.1 If Sc formed by the spreading out 
of Cu is present, code figure 4 shall be reported. 

2.2.2.2 If code figure 4 is not applicable and 
if Cu and Sc with bases at different levels are 
present, code figure 8 shall be reported . 
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86-2 CODING OF CLOUD GROUP 

2.2.2.3 Ir code figures 4 and 8 are not 
applicable and if Cu of moderate or strong 
vertical extent are present, code figure 2 shall 
be reported. 

2.2.3 If code figure 9, 3, 4, 8 or 2 is not 
app~cable code figure I, 5, 6 or 7 may be 
applicable. All of the specifications for these 
code figures have equal priority except for the 
question of predominance and they are the 
oDIJ cloud specifications involved in that 
question. 

2.2.3.1 Ir the CL cloud(s) present is pre­
dominantly Cu with little vertical extent and 
seemly flattened, or ragged Cu other than of 
bad weather, or both, code figure I shall be 
reported. 

2.2.3.2 If among the CL cloud(s) present, 
Sc other than that formed by the spreading 
out of Cu is predominant, code figure 5 shall be 
reported. 

2.2.3.3 Ir the CL cloud(s) present is pre­
dominantly S1, in a more or less continuous 
sheet or lay.,r, or in ragged shreds ( other than 
ragged shreds of bad weather), or both, code 
figure 6 shall be reported. 

2.2.3.4 Ir the CL cloud(s) present is pre­
dominantly pannus (i.e., ragged shreds of St 
of bad weather or ragged Cu of bad weather, 
or both), code figure 7 shall be reported. 

2.2.3.5 Clouds of any one of these four spec­
ifications (i.e., code figures 1 5, 6 and 7) are 
said to be predominant when their sky cover is 
sreater than that of the clouds of any of the 
three other specifications. When two or more of 
the types of CL clouds represented by these 
specifications are present and the more preva­
lent types cover exactly equal portions of the 
celestial dome, the cloud at the hitbeat level 
(with respect to the height above ground of the 
cloud base) shall be reported for CL• 

2.2.3.6 The term "Bad Weather" refers to 
conditions generally existing during precipita­
tion and a short time before and after. 

2.3 When no CL cloud(s) is present, code 
figure O shall be reported. 

2.4 When the celestial dome is obscured by 
rain, snow, fog, ice fog, blowing snow, dust­
storm, sandstorm, smoke, or other phenomena 
so that CL cloud(s), if any, can not be observed, 
a solidus (/) shall be reported. (Par. B3- 1.7) 
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. 2.5 . Cloud observing procedures, etc., are 
given m the Federal Meteorological Handbook 
No. 1- Surface Observations. 

3 Height, above ground, of the base of the 
lowest cloud seen . . . . b 

3.1 The height above ground of the base of 
the loweat cloud seen shall be reported for b. 
(Code Table 9) 

3.2 Only the heights of CL and CM clouds are 
reported for b. There are no restrictions regard­
ing the heights of either of these cloud types 
when being reported for b. 

3,3 If no CL or CM cloud(s) is present, code 
figure 9 shall be reported for h regardless of the 
presence of absence of CH type clouds. 

3.4 If there are CL clouds present, the value 
reported for b refers to them as follows: 

3.4.1 If the bases of the existing CL clouds 
are all at one level, the height of that level shall 
be reported for h. 

3.4.2 If the bases of the existing CL clouds are 
at more than one level the height of the lowest 
cloud (i.e., the lowest visible fragment) shall be 
reported for h. 

3.5 When no CL cloud exists and CM cloud 
is present the instructions in paragraphs B6-
3.4.1 and B6-3.4.2 shall be followed in report­
ing the height of the existing CM cloud. 

3.6 When the celestial dome is obscured by 
rain, snow, fog, ice fog, blowing snow, dust­
storm, sandstorm, smoke or other phenomena 
so that cloud (if any) can not be observed, a 
solidus (/) shall be reported for h. (Par. 
B3- 1.7) 

3.7 When a reportable height can not be 
obtained for any reason not covered in para­
graphs B3- 1.9 and B3- 1.10, a solidus (/) shall 
be reported for h. 

4 Clouds of genera Ac, As, Ns .... CM 

4.1 The code figure to be reported for 
symbol CM is determined on the basis of the 
detailed description of the medium clouds and 
the illustrations of them in the International 
Cloud Atlas in conjunction with the specifica­
tions given in Code Table 10. 

4.2 A brief resum~ of the order, with respect 
to decreaeing importance, in which code figures 
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CODING OF CLOUD GROUP 

shall be selected to report the CM cloud(s) 
present is as follows: 

,.2.1 If Altocumulus are present, one of 
the code figures 9 to 3, inclusive, may be 
applicable. 

,.2.1.1 If Ac is present, either with or 
without the presence of As or Ns, code figure 
9, 8 or 7 may be applicable. 

,.2.1.1.1 If the sky is chaotic, code figure 
9 shall be reported . 

,.2.1.1.2 If code figure 9 is not applicable, 
and if Ac with sproutings in the form of turrets 
or battlements, or Ac having the appearance 
of small cumuliform tufts is present, code 
figure 8 shall be reported. 

,.2.1.1.3 • If code figure 9 or 8 is not ap1>li­
cable and if As or s is present together with 
Ac, code figure 7 shall be reported. 

,.2.1.2 If Ac is present and no As and no 
Ns is prestint, code figure 6, 5, ,, 7 or 3 may be 
applicable. 

,.2.1.2.1 If code figure 9, 8 or 7 is not 
applicable and if Ac formed by the spreading 
out of Cu or Cb is present, code figure 6 shall 
be reported. 

,.2.1.2.2 lf code figure 9, 8, 7 or 6 is not 
applicable and if the Ac present is progressively 
invading the sky, code figure 5 shall be reported . 

,.2.1.2.3 If code figure 9, 8, 7, 6 or 5 is 
not applicable and if the Ac present is con­
tinually changing in appearance, code figure , 
shall be reported. 

,.2.1.2., If code figure 9, 8, 6, 5 or , is not 
applicable and if the Ac present occurs at two 
or more levels not progressively invading the 
sky and no As and/or no Ns, code figure 7 shall 
be reported. 

,.2.1.2.5 If code figure 9, 8, 6, 5 or , is not 
applicable, and if the Ac present occurs at one 
level, code figure 7 or 3 shall be reported de­
pending on whether the Ac is opaque or semi­
transparent, respectively. 

,.2.1.3 If no Ac is present, code figure 2 or 
1 may be applicable. 

,.2.1.3.1 If Ns is present or if the greater 
part of the As present is opaque, code figure 2 
shall be reported. 

,.2.1.3.2 If there is no Ns present and if the 
greater part of the As present is semitran -
parent, code figure 1 shall be reported. 
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,.a When no CM cloud(s) is present, code 
figure O shall be reported for CM. 

,., A solidus (/) shall be reported for C11 

under the following conditions : 
,.4.1 When clouds of the CM type (if any) 

can not be observed due to an intervening cover 
(usually more than ,to) of CL cloud(s); or 

4.4.2 When the celestial dome is obscured 
by rain , snow, fog , ice fog, blowing snow, dm1t­
storm, sandstorm, smoke, or other phenomena 
so that CM cloud(s) (if any) can not be obse1 ved. 
(Par. B3- 1.9) 

4.5 An exception to paragraph B6-4.4.1 
is: When a relatively stable layer is present for a 
period of time prior to the observation and it is 
ob cured (either gradually or ~uddenly) by an 
intervening cover of cloud at a lower height 
during the hour preceding the time of observa­
tion , the type ot cloud in the obscured layer may 
be reported, if applicable, provided the ob erver 
is reasoni.bly sure the obscured layer is still 

present. For example: If a layer of CM = 3 cloud 
is present for several hours prior to the observa­
tion and it is obscured during the past hour by 
the layer of CL= 5 cloud, the obscured Cw = 3 
cloud may be reported provided no other CM 
code figure is applicable. 

4.6 Condensation trails and related cloud 
masses shall be reported as follows: 

4.6.1 Rapidly dissipating condensation trails 
shall not be reported or considered in determin­
ing the presence of CM type cloud. 

4.6.2 Persistent condensation trails and 
cloud masses resembling CM type cloud, which 
have obviously developed from conden ation 
trails, shall be considered in determining the 
appropriate specification to be reported for 
CM. The existence of persistent condensation 
trails, or related cloud masses, or both , are indi­
cated by adding the contraction COTRA at the 
end of the message. 

5 Clouds of genera Ci, Cc, Cs . . . . CH 

5.1 The code figure to be reported for 
symbol CH is determined on the basis of the 
detailed description of the high clouds and the 
illustrations of them in the International Cloud 
Atlas in conjunction with the specifications 
given in Code Table I l. 
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BM CODING OF CLOUD GROUP 

5.2 A brief r~um~ of the order, with 
respect to deereuin1 importance, in which code 
figuree shall be selected to report the CH cloud 
present. is as follows: 

5.2.1 If Cc is present alone, or if the 
amount of the Cc present is more than the 
combined amount of any Ci and/or Cs that 
might be present, code figure 9 shall be reported. 

5.2.2 If code figure 9 is not applicable 
and Cs is present, with or without the presence 
of Ci or Cc, code figure 7, 8, 6, or 5 may be 
applicable. 

5.2.2.1 U the Cs covers the whole sky, 
code figur~ 7 shall be reported. 

5.2.2.2 If code figure 7 is not applicable 
and if the Cs does not cover the whole ky and 
is not invading the celestial dome, code figure 8 
shall be reported. 

5.2.2.3 If code figure 7 or 8 is not appli­
cable and if the Cs is progressively invading the 
sky and the continuous veil of Cs extends more 
than 45° shove the horizon but does not cover 
the whole sky, code figure 8 shall be reported. 

1.2.2., If code figure 7, 8 or 6 is not 
applicable and if the Cs is progressively 
invading the sky and the continuous veil of 
Cs does not reach 45° above the horizon, code 
figure 5 shall be reported. 

5.2.3 If code figure 9 is not applicable 
and no Cs is present, code figure ,, 3, 2 or 1 
may be applicable. 

5.2.3.1 If the Ci is progressively invading 
the sky, code figure, shall be reported . 

5.2.3.2 If code figure , is not applicable 
and if dense Ci, which originated from Cb, is 
present, code figure 3 shall be reported. 

5.2.3.3 If code figure , or 3 is not appli­
cable and the combined sky cover of dense Ci, 
of Ci with sproutings in the Conn of small turrets 
or battlementa and of Ci in tufts is greater than 
the combined sky cover of Ci in the form of 
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filaments, straP.ds or hooks, code figure 2 shall 
be reported. 

5.2.3., If code figure , or 3 is not appli­
cable and the combined sky cover of Ci in the 
form of filaments, strands, or hooks is greater 
than the combined sky cover of dense Ci, of Ci 
with sproutings in the form of small turrets or 
battlements, and of Ci in tufts, code figure 1 
shall be r1iported. 

5.3 When no CH cloud(s) is present, code 
figure O shiJJ be reported. 

s., A solidus (/) shall be reported for CH 
under the following conditions: 

5.,.1 When clouds of the CH type cannot be 
ob erved due to intervening cover (usually 
more than 9/ l O) of CL and/or CM types of clouds; 
or 

s.,.2 When the celestial dome is obscured 
by rain, snow, fog, ice fog, duststorm, sand­
storm, smoke or other pehnomena so that 
clouds of the CH type (if any) cannot be ob­
served. (Par. B3-l.9) 

5.5 Condensation trails and related cloud 
masses shall be reported as follows: 

5.5.1 Rapidly dissipating condensation 
trails shall not be reported or considered in 
determining the presence of CH type cloud. 

5.5.2 Persistent condensation trails and 
cloud masses resembling CH type cloud, which 
have obviously developed from condensation 
trails, shall be considered in determining the 
appropriate specification to be reported for CH. 
The existence of persistent condensation trails 
or related cloud masses, or both, are indicated 
by adding the contraction COTRA at the end 
of the message. 

6 Group 

8.1 The N11CJICMCH group shall always be 
included in the message, even though no clouds 
are present, by all United States stations re­
gardless of their location. 
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CHAPTER B7. CODING OF DEW POINT- PR~SURE TENDENCY GROUP 

Group .. . . T.T.app or T.T.9,a.,a. 

J Dew point . . . . T•T• 

1.1 The dew point temperature to the 
nearest whole degree Celsius shall be reported 
for T.T •. (Code Table 7) 

1.2 When the dew point temperature is 
below zero, the coding procedure given in para­
graph B5-2.2 shall be followed. 

1.3 When the dew point temperature is 
missing, solidi (//) shall be reported . 

2 Characteristic of pressure tendency . . a 

2.1 The· characteristic of the pressure tend­
ency during the 3-hour period ending at the 
actual time of observation shall be reported for 
a. (Code Table 12) 

2.2 In determining the characteristic of the 
pressure tendency, no allowance is made for 
diurnal change. 

2.3 When, for any reason, the characteristic 
of the pressure tendency cannot be obtained 
from the barograph, a solidus (/) shall be 
reported for a. 

2.4 The 3-hour period used in determining 
the characteristic is the full 3 hours preceding 
the actual time of observation; e.g., if the char­
acteristic is observed at 1145 GMT, the 3-hour 
period is from 0845 to 1145 GMT. 

3 Amount of 3-hour pressure tend­
ency .... pp 

3.1 The amount of the pressure tendency 
(net change in the atmospheric pressure at the 
station level) during the past 3 hours shall be 
reported for pp. 

3.2 The amount of the pressure tendency , 
in units and tenths of millibars is coded direct 
for pp. (Code Table 13) 

3.2.1 In determining the amount of the 
tendency, no allowance is made for diurnal 
change. 
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3.3 The 3-hour period used in computing 
the tendency is the full 3 hours preceding the 
actual time of observation. (Par. B7- 2.4) 

3.4 When the amount of tendency can not 
be determined, solidi (//) shall be reported for 
pp. 

3.5 When the amount of the pressure tend­
ency equals or exceeds 9.9 mbs, 99 shall be 
reported for pp and the total amount of the 
pressure tendency shall be reported by group 
99ppp. (Chapter BS) 

4 Indicator figure . . . . 9 

4.1 The indicator figure 9 specifies that the 
two code figures following represent the total 
amount of pressure change at the station level 
during the past 24 hours (i.e., p,4p,4). 

4.2 The indicator figure 9 must be included 
in the group (Td T 49p,.pu) whenever P2,Pi1 is 
reported. 

5 Amount of 24-hour pressure change . 

PuPu 

5.1 The net amount of the pressure change 
at the station level during the past 24 hours 
shall be reported for ,a.,a.. (Code Table 14) 

5.2 It will be noted that Code Table 14 is 
divided into two portions with code figures 01 
to 49, inclusive, representing a net increase in 
pressure during the 24 hour period and code 
figures 51 to 99, inclusive, representing a. net 
decrease in pressure during the period. The 
amount of change in the pressure is reported 
in increments of 0.1 to a mb up to and in­
cluding 4.0 mbs and in increments of 1 mb from 
4 mbs up to and including 13 mbs. 

5.3 The 24-hour period used in computing 
the amount of the change is the full 24 hours 
preceding the actual time of observation. 

5.4 When the amount of the change can not 
be determined , aolidi (//) shall be reported for 

PuPu• 
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B7-2 CODING OF DF.W POINT- PRESSURE TENDENCY GROUP 

6 Group 

8.1 Either the T•T••PP or the T•T•9PuP2• 
group is included in the coded message by 
U.S. stations depending on their geographical 
location. 

8.2 Groap T.T.app-All United States Sta­
tions in the 49 continental States (i .(I., the 
Northern Portion of WMO Region IV) and in 
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Hawaii and the Pacific (i.e., WMO Region V) 
shall alway■ include the T • T ••PP group in the 
coded message. 

6.3 Group T•T•9P21P21- All United States 
Stations in the Southern Portion of WMO 
Region IV (i.e., in the area covered by the 
Caribbean, Central America, Mexico and the 
Bahamas) shall 1lw171 include the· T • T 119'21'2, 
group in the coded m~age. 

EFFECYI'IVE JAN. 1. 1000 
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CHAPTER B8. CODING OF EXC~SIVE PR~URE TENDENCY GROUP 

Group . . . . (99ppp) 

1 Indicator figures .... 99 

2 Amount of pressure tendency ... . PPP 

2.1 The total amount of the pressure 
tendency (net change in the atmospheric 
pressure at the station level) during the past 3 
hours shall be reported for ppp. The actual 
value of the tendency in tens, units and tenths 
of millibars is coded direct for ppp. 

2.2 The 3-hour period used in computing 
the amount of tendency is the full 3 hours 
preceding the actual time of observation . 
(Par. B7-2.4) 

3 Group 

3.1 The group 18 enclosed in parentheses 

JDJTIDOTIVE JAN. 1, 1989 BS-1 

to indicate that it shall be included in or olllltted 
from the message in accord with specified 
conditions. These conditions are: 

(a) The group is nenr included in the 
message if the amount of the tendency 
is 9.8 mbs or less, 

(b) The group is alwa71 included in the 
message if the amount of the tendency 
is 9.9 mbs or more. 

For example: If the total amou.1t of the 
tendency is 23.4 mbs, the groups are coded 
T 4 T 40.90 99234. If the amount is 9.9 mbs, th1, 
groups are coded T d T 4a99 99099. 

3.2 Only those United States stations which 
report the TdT.app grouµ ■ball include the 
99ppp group in their coded messages, when 
the coI?ditions given in paragraph B7-3.5 are 
satisfied. 
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CHAPTER B9. CODING OF STATION PRESSURE GROUP 

Group . ... IP.P.P.P. 

I Indicator figure . . . . 6 

2 tation pressure .... P.P.P.P. 

2.1 The station pressure to tenths of a 
millibar (i .e., the hundred , ten , units and 
tenths digits) shall be coded direct for P.P.P.P •. 
(Code Table 6) 

2.1.1 There is one eieeptlon in coding the 
actual value or the tation pressure and that 
occurs when the pressure is 1000.0 mbs or 
greater. When the pressure is 1000.0 mb or 
greater, code figure 3 shall be reported for 
the hundreds digit. For example : 1000.0 mbs 
is coded 3000; 1025.7 mbs is coded 3257; etc. 

EFFECTIVE JAN. 1, 1969 

2.1.2 When the station pressure is 999.9 
mbs or less, the actual value is coded direct 
for P.P.P.P., For example: 999.9 mbs is coded 
9999; 975.l mbs i coded 9751; 889.l mbs is 
coded 8891 ; etc. 

2.2 Only corrected station pressure is re­
ported for P.P.P.P. (i.e., the pressure is 
corrected for instrumental error, temperature 
and gravity before coding). 

2.3 When for any reason the station pres­
sure can not be obtained, solidi (////) shall be 
coded for P.P.P.P •. 

3 Group 

3.1 Thl3 6P.P.P.P. group shall always be 
lneladed in the message by all United States 
stations regardless or their location. 
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CHAPTER BIO. CODING OF PRECIPITATION GROUP 

1 Indicator figure . . . . 7 

2 Amount of precipitation .... RR 

2.1 The total amount of precipitation which 
bas occurred in the 6 hours preceding the actual 
time of obsl':vation is coded direct in hun­
dredths of an inch for RR. (Code Table 15) 

2.1.1 The term total amount of precipitation 
refers to the amount of rain and/or the water 
equivalent of snow and other solid forms of 
precipitation. 

2.1.2 The time of observation refers to the 
actaal time of observation and not the 1tandard 
time of observation; e.g., 2347 GMT and not 
0000 GMT. There is one eiception to this rule 
and it occurs when the onlJ precipitation for the 
preceding 6-hour period occurs between the 
time the message is filed for transmission and 
the time the precipitation would have normally 
been measured. When this occurs, the 7-group 
shall be inserted in the coded message and a 
trace shall be reported for RR regardless of the 
amount of precipitation that occurs during 
these few minutes. The other elements in the 
message affected shall be changed (even though 
they have already been coded) to agree with 
the 7-group. 

2.2 When the total amount, of precipitation 
is a TRACE, code figure 00 shall be reported for 
RR. 

2.3 When the amount of precipitation is 
1.00 inch or more, a plain language word to 
indicate the number of whole inches shall he 
inserted in the message immediately. following 
the 7-IJ'Oap and the hundredths of an. inch are 
reported for RR. For example : If the amount of 
precipitation is 2.67 inches, the groups are coded 
767Ris TWO; if 3.00 inches, 700R1 THREE; 
if 1.99 inches, 799R1s ONE, etc. 

2.4 If i)l'ecipitation has occurred during the 
6 hours preceding the time of observation and , 
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for any reason, the measured amount can not 
be obtained, solidi (//) shall be reported for 
RR. 

(Non:: The instructions given here that h■ aclredtlla 
of an inch be reported for RR appliC8 to all United 
StatC8 stations in W MO Regions IV and V (i.e., the 
specified areas of North and Central America and tho 
Pacific area) . Two units of measurement are being uecd 
for reporting RR in thCtl two W MO Regions . Thee 
units ar hundredths or an Inch and mllllmetera (WMO 
Code Table 3577) with mlllhnetera being the unit 
establish d by the WMO for this purpose. Inaofar as 
information is available at this time, it is expected that 
there will be little change with rcepect to the unit of 
measurement being reported for RR as moat aervicea 
will probably continue their present practice.) 

3 Time precipitation began or ended . . . . 
R, 

3.1 The time precipitation began or ended 
shall be reported for R ,. (Code Table 16) 

3.2 When precipitation la oeearrta1 at the 
time of observation, or llu ended during the 
hour preceding the observation, the time re­
ported is the time precipitation began. 

3,3 When precipitation 11 not ocC111Tln1 at 
the time of observation, and llu not ocearred 
in the hour preceding the observation, the time 
reported is the time precipitation ended. 

3.4 When two or more periods of precipita­
tion occur during the 6-hour period, the time 
(beginning or ending, as appropriate) of the last 
period of precipitation shall be reported. 

3.5 When the time of beginning or ending 
of the precipitation is unknown, code figure 9 
shall be reported. 

3.6 For R, the time of observation means 
the lt&ndard time of observation (i.e., 11.t 0000, 
0600, 1200, or 1800 GMT). 

4 Depth of snow . . . . • 

4.1 The total accumulated depth, to the 
nearest whole inch, of snow on t.he ground at 
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810--2 CODING OF PRECIPITATION GROUP 

the time of observation shall be reported for 1. 

(Code Table 17) 

'-l.l The tenn snow as used here includes 
ice and all solid fonns of precipitation; i.e., 
anow, hail, ice pellets (sleet), etc. 

'-1.2 When the depth of snow is not uni­
fonn, the avenge depth shall be rep'>rted. 

'-2 When there is no snow on the ground at 
the time of observation, and the 7RRR,1 group 
is included in the message, code figure 0 shall 
be reported fo r a. 

'-3 Wh n the total accumulated depth of 
snow on the ground is a trace, code figure 9 
shall be reported . 

,., When the total accumulated depth of 
snow on the ground is 8 lnclt~• or more and the 
7RRR• group is included in the message, code 
figure 8 is reported for I and a 98.s • ..., group 
is used to report the total depth. (Par. 
Bl24.5.l.1) 

,.a When th~re is more than a trace of snow 
on the ground at the 1200 GMT observation 
and the 7RRR,t group is not included in the mes­
sage, a ts.s...., group shall be used to report 
the total depth. (Par. BlH.5.1.2) 

,.1 When there is aore than a trace of snow 
on the ground and a measurement or a reason­
ably accurate estimate cannot be made, a (/) 
shall be reported for 1. 

,.1 The time of obs&vation refers to the 
actul time of observation and not the ttudard 
time of observation. (Par. B10-2.1.2) 

5 Direction from which CL clouds are mov­
ing ... 0.. 

5.1 The direction (true) from which the 
cloud(s) r1Jported for C1. are moving is reported 
for 0... (Code Table 18) 

5.2 When no cloud( ) of CL type exist, code 
figure O shall be coded for O... Code figure 0 
will have, therefore, two meanings with one 
being that CL cloud(s) is present and tationary 
and the other being that no CL cloud i present. 
The actual meaning being reported by Di. can 

FMB No. 2 

be determined by reference to the datum being 
reported for CL, 

6 Direction f n,m which C11 clouds are mov­
ing . .. D11 

6.1 The direction (true) from which the 
cloud(s) reported for c .. are moving is reported 
for D11 . (Code Table 18) 

6.2 When no cloud(s) of C11 type exists, code 
figure O shall be coded for D11. Code figure 0 
will have, therefore, two meanings with one 
being that C111 cloud(s) is present and the other 
being that no C11 cloud is present. The actual 
meaning being reported by D11 can be de­
termined by reference to the datum being 
reported for C11. 

7 Group 

7.1 Either the 7RRR11 or the 7RRDLDM 
group is included in the coded message by 
United States stations, depending on their 
geographical locations, and whether or not 
the requirements for the inclusion of either 
group have been satisfied. The groups are 
enclosed in parentheses to indicate that they 
shall be included in, or omitted from, the 
coded message in accord with specified con­
ditions. These conditions are: 

7.1 Gro•p 7RRR11- All United States 
Stations in North and Central America (i.e. , 
both the Northern and Southern Portions) 
shall include the 7RRR.1 group in the coded 
message onl7 when precipitation bu occarred 
in the 6-hour period preceding the actual time 
of observation. (See paragraph B10-2. 1.2 for 
the one exception to the time period.) 

7.1.2 Groap 7RRDLD11- All United States 
stations in Hawaii and the Pacific (WMO 
Region V) shall include the 7RRDLDM group 
in the coded message onl7 when datum for 
an7 one of the three elements is available 
(i.e. , when precipitation bu occarred in the 
past 6 hours, or when CL and/c-r C11 type 
cloud( ) are reported in the N111CLIIC11CH 
group) . 
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CHAPTER 811. CODING OF CLOUD LAYER GROUP 

Group . . . . (8N.Cb.b.) 

1 Indicator figure . . . . 8 

2 Fraction of the celestial dome covered by 

the individual cloud layer of genu C . . . . 

N. 

2.1 The fraction of the celestial dome 

covered by the individual cloud layer (or mass) 

reported by C shall be reported for N •. (Code 

Table 1) 
2.2 The selection of cloud layers to be re­

ported by this group shall be made according 

to the following rules : 
2.2.1 The lowelt individual layer (or mas ) 

of cloud of any amount greater than zero. 

2.2.2 The next hither individual layer (or 

mass) of cloud which covers 0.4 or more of the 

celestial dome. 
2.2.3 The nelt hither individual layer (or 

mass) of cloud which covers 0.6 or more of the 

celestial dome. 
2.2., Cumulonimbus clouds, whenever ob­

served and not reported under paragraphs 

2.2.1, 2.2.2 and 2.2.3, preceding. This group 

will only contain information on the Cb. 

2.3 In determining the cloud amount.'! to 

be reported for the individual layers or masses 

in the 8-groups an evaluation is made of each 

layer of cloud at the different levels as if no 

other cloud were present. The evolution of the 

cloud layers shall be taken into con ideration 

so that the best scientific evaluation practi­

cable can be made of the amount in the layer. 

Ob ervers are reminded that the layer concept 
and not the ■ammation concept is used in 

determining the value to be reported for N,. 

(Par. A2- 9) 
2.4 When the celestial dome i obscured by 

rain, snow, fog, ice fog, du tstorm , sandstorm, 

smoke, or c,ther phenomena so that cloud, if 

any, cannot be ob erved , code figure 9 hall be 

reported for N •. 
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3 Genus of cloud . ... C 

3.1 The genus of cloud, whose amount is 

reported by N., shall be reported for C. (Code 

Table 19) 
3.2 When the sky is obscured by rain, 

snow, fog, ice fog, duststorm, sandstorm, smoke, 

or other phenomena so that cloud, if any, can 

not be ob erved, a solidus (/) shall be reported 

for C. 

4 Height of base of cloud layer whose 

genus is indicated by C . . . . 11.b. 

,.1 The height above ground of the base 

of the layer of cloud reported for C shall be 

reported for 11.b., (Code Table 20) 
,.2 When the celestial dome is obscured 

by rain, snow, fog, ice fog, dust.storm, sand­

storm, smoke or other phenomena so that the 

cloud, if any, can not be observed, the vertical 

visibility shall be reported for 11.b., 
,.3 If the observed height value lies between 

two of the values given in the code table, the code 

figure representing the lower code table value 

shall be reported for 11.b., 
,., When a reportable height can not be 

obtained for any reason not covered in par&­

graph Bl 1-4.2, solidi (//) shall be reported for 

....... 
5 Group 

5.1 The 8N.Cb.b. group is enclosed in 

parentheses ,to indicate that its lncla■ion in, or 

omlNion from, the coded message depends on 

cloud condition or in tructions to the station. 

All United States tations located in the 

specified areas of WMO Region IV and V 
shall omit thi group from the coded message 

unless separate instructions to include it have 

been received . (Pars. Bt- 2.2, Bt- 2.3 and 

Bl- 2.4) 
5.2 When reported, the 8-group shall be 

included in the coded message as many times as 

811- 1 
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B11-2 CODING OF CLOUD LAYER GROUP 

may be required to report the layers of cloud 
that exist in accordance with the specifications 
of paragraph Bll- 2.2. The 8-groups shall ap­
pear in the message in ueeadlq order; i.e., the 
group reporting the lowest layer ( with respect 
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to height above ground) shall appear first 
followed by the group representing the next 
higher laJer, etc. 

5.3 When no clouds exist (i.e., N =0), 
the 8-group is omitted from the meASage. 
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CHAPTER B12. CODING OF SPECIAL PHENOMENA GROUP 

Group . . . . (98.S,..SS,) 

1 Indicator figure . . . . 9 

2 Special Phenomena, general description 
... s.s. 
2.1 Special Phenomena (general descrip­

tion) are reported for S.S •. (Code Table 21) 
2.2 Each s.s. specification requires further 

description which is provided by the appropri­
ate selection of a code figure to be reported for 
1,1, (Special Phenomena, detailed description). 

2.3 With regard to Code Table 21 it will be 
noted that: 

2.3.1 Each specification is followed by one 
or more symbols (enclosed in parentheses) 
which indicate the type of information to be 
reported for 1,1, (detailed description). 

2.3.2 Some of the S,S, code figures have a 
single specification which is amplified by use of 
only one 1,1, code table (e.g., S,Sp=20 where 
only dd is reported for 1,1,). 

2.3.3 Some of the S.SP code figures have 
two specifications separated by the word or 
in which case the 1,1, symbols are separated 
by the word or, also. When this occurs the 
S,S, specification given at the left of the word 
or is used in combination with the.,., symbol 
given at the left of the word or. Similarly, the 
S.S. specification and the 1,1, symbol to the 
right of the word or are used in combination. 
For example: In SA ==08, the State of Sea and 
S.S. are reported in combination, and Period 
of Sea Swell and K,K, are reported in combina­
tion. 

2.3.4 Some of the S,Sp code figures have 
one specification followed by two 1,1, symbols 
which are separated by a comma. In these case-!! 
. ' 

either of the 1,1, symbols may be used to pro-
vide detailed information on the specification. 
For example: In S,Sp=06 either tt or zz may 
be reported, as appropriate. 

2.4 The assignment of more than one speci­
fication for an s.s, code figure should cause no 

difficulty in decoding the group u the detailed 
information reported for 1,1, and other infor­
mation given in the synoptic meaage will in­
dicate the appropriate S.S. specification. 

3 Special Phenomena, detailed description 
....... 
3.1 The cooe figure which appropristely 

describes the phenominon reported for S.S. 
shall be reported for .,.,. (Code Table 22) 

3.2 The symbols in parenthe&e1 at the end 
of the specification for S.S. indicates the 1,1, 

code table(s) to be used. 
3.3 If more than one "8, code figure ( either 

from one or two 1,1, code tables) could appro­
priately be reported for an s,s. specification, 
the 1,1, code figure representing the more im­
portant information ,vill be reported. 

3.4 The list given below indicates the 
possible code figures that may be reported to 
describe a particular s.s. code figure. The 
following table is given for convenience and does 
not imply that the indicated code figure is to be 
reported each time the phenomenon occurs at 
the station: 

s,s, Numher or 
Code s.,a, Symbols Code Table Po.Ible •.,a• 
Fig- Specified Code Figure1 
ure 

00 nn 22a 00-99 
01 nn 22a 00-99 
02 nn 22a 00-99 
03 nn 22a 00-99 

°' nn 22a 00-99 
05 EE 22b oo--09 
00 tt, II 22c, 22d ~9, 7&-78, 83, 

84,9S- 99 
07 Ill\ 22a 00-99 
08 S1S1 or K,K. 22e or 22( oo--09 or 11-99 

09 nn 22a 00-99 
10 0 10 1 or 11 :?2g or 22d 02- 39 or 70-75, 

l 22c 

77- 84, 87- 93, 
96-99 

14 tt 00- 75 
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BlZ-2 CODING OF SPECIAL PHENOMENA GROUP 

S.S., Number of 
Code 1,a., Symboll Code Table Poulble ,,a. 
11,- Specified Code Flgunlll 
ure 

16 tt 22c, 00-75 
18 nn 22a 00-99 
17 t.t or II 22a or 22d ~9 or 73, 90-

93 
18 ttor II 22cor22d ~9or70-72, 

74- 78, S0-85, 
91,92,95-99 

20 dd 2 00-36 
21 ff 22b 00-99 
22 ff 22h 00-99 
23 ff 22h 00-99 
24 dd 2 00-38 
26 11 or dd 22d, or 2 73, 78, 90-93 or 

00-36 

• II 22d 73,90-93 
27 tt 22c 00-75 
28 tt, II 22c, 22d 00-75, 76, 84, 85, 

86, 89 
29 tt, II 22c, 22d 00-75, 78, 84, 85, 

86,89 
30 D1D1 or 11 22g or 22d 02-39 or 76-99 
31 tt 22c 00-75 
32 tt 22c, 00-75 
33 D.D, or 11 22g or 22d 02- 39 or 70-75, 

78-99 
34 0.0, or II 22g or 22d 02- 39 or 70-99 
36 tt, II 22c, 22d 00-75, 76-99 
37 tt, II 22c, 22d 00-75, 76-99 
38 tt or 11 22c or 22d 00-75 or 76-99 
39 tt or II 22c or 22d 00-75 or 76-99 
40 tt or II 22c or 22d 00-74 or 76-99 
41 vv 3 00-89 
42 vv 3 00-89 
43 vv 3 00-89 
44 vv 3 00-89 
45 vv 3 00-89 
48 vv 3 00-89 
47 vv 3 00-89 
48 vv 3 00-89 
49 Da., o .. , Du 22i 0-9, 0-9,0-9 

, Group 

.&.l The Special Phenomena group­
(98,S.s,sp) is included in the message when 
the occurrence of the phenomenon must be 
reported on a JDUdatory basis or when both of 
the following conditions are fulfilled : 

.&. 1.1 When a phenomenon occurs for which 
eesential infonnation cannot be reported else­
where in the message; 
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.&.1.2 When such information regarding the 
phenomenon would be of value in forecasting 
or in general weather service activities. 

.&.2 Because of the great variety of informa­
tion that can be reported by the Special 
Phenomena group it is not practicable to give 
detailed instructions to each station as to when 
and under what circumstances each item should 
be reported. Hence, unless specific instructions 
are iBBued regarding the reporting of an item 
it will be left to the observer's judgment to 
determine which items are to be reported, and 
when, provided of course the decision is in 
accordance with the instructions given in para­
graph 4.1, preceding. 

4.2.1 In deciding whether or not an item 
is to be reported the observer should consider: 

.&.2.1.1 Specific instructions (if any) re­
garding the item; Relative frequency of occur­
rence of the phenomenon at the station; Season 
of the year; Time of day; Type and location of 
station; Frequency of reporting observations; 
Local topography; Distance to adjacent report­
ing stations; etc. 

4.2.2 As many Special Phenomena groups 
as are required to describe the observed mete­
orological conditions may be included in the 
message: however, it is not intended that the 
length of the message be increased unduly 
by the reporting of relatively unimportant phe­
nomena. In general, the average station will 
seldom find it necessary to report more than 
one Special Phenomena group and in most 
instances none will be required. Only under the 
most unusual circumstances (e.g., hurricane, 
severe winter storm, severe thunderstorm, etc.) 
would more than one Special Phenomena group 
be included in a single message. 

4.3 The Special Phenomena Code Tables 
are designed to provide for reporting a variety 
of phenomena that can not otherwise be 
included in the synoptic message. Special Phe­
nomena generally considered of value are: 

4,3.1 Direction and speed of maximum 
wind during the preceding 6 hours provided the 
wind speed equals or exceeds 33 knots, or is in 
accordance with special instructions that have 
been issued to the station. (Par. A2- ll) 

EFFE<Yl'IVE JAN. 1, 19611 

• 



CODING OF SPECIAL PHENOMENA GROUP Bl2-3 

4.3.2 Detailed information on phenomena 
&880Ciated with blizzards, hurricanes, and 
severe local storms (including tornadoes). 

4.3.! Pronounced variations in wind direc­
tion, wind speed, visibility, barometric pres­
sure, and the occurrences of frost, and frontal 
passages. 

4.3.4 Direction of C1, CM, and CH clouds 
when a hurricane is in progress in the area 
(i.e., within approximately a 500 mile radius 
of the station). 

4.4 Code Figure 01- Depth of Newly 
Fallen Snow 

4.4.1 A Special Phenomena group to report 
the depth of newly fall en snow (S,S. = 01) 
shall alwa71 be included in the message when­
ever one inch or more has accumulated on 
the ground during the past 6 hours. 

4.4.1.1 For synoptic coding purposes, the 
term newly fallen snow means the sum of all 
the snow that has &\:cumulated on the ground 
during the past 6 hours before melting, if 
any, takes place. In the case of snow showers, 
it will be the sum of the individual accumulated 
amounts deposited by each shower. Therefore, 
it will be necessary to obtain the accumulated 
depth left by each shower before melting 
occurs in order to obtain the 6-hour sum. 
For example: If two showers occur during 
the 6-hour period, the first of which leaves an 
accumulated depth of two inches and the 
second 3 inches, the value reported will be 5 
inches even though one inch of the first shower's 
accumulated 2 inches may have melted before 
the second shower occurred. 

4.5 Code ftpre 04- Total Depth of Snow 
on Ground 

4.5.1 A Special Phenomena group to report 
the total accumulated depth of snow and/or 
ice on ground (S,S.= 04) shalt alwa71 be 
iacladed in the message: 

4.5.1.1 When the 7RRR11 group is included 
in the message and the total depth of snow 
on the ground is 8 inches or more, the 904a,a, 
group is iacladed in the message. The total 
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depth (in inches) is reported for a,a,. For 
example: If there is 8 inches of snow on the 
ground the groups are coded 7RRR,8 and 
90408; if 14 inches, 7RRR,8 and 90414; etc. 

4.5.1.2 If the 7RRR,1 group is not IDdllded 
in the 1200 GMT report and there is aore 
than a trace of snow present on the ground, 
the 9041,1, group i1 lncladed in the measage. 
The total depth (in inches) is reported for a,a,. 

4.5.1.3 If a measurement or a reasonably 
accurate estimate of the amount of snow on 
the ground cannot be made, the 90-u,a, group 
shall be included in the message and solidi (j /) 
shall be reported for ., a,. 

4.6 Code Fipre 07---0laze 

4.6.1 A Special Phenomena group to report 
the average rate of accrual per hour of glaze 
(S,S.=07) shall alwa71 be iadaded in the 
message whenever the phenomenon i1 ocevri•I 
at the time of observation or lau oeearred 
during the past 6 hours. 

4.6.2 The units used in determining the 
rate are a tenth of an inch and a time period 
of one hour. The difficulties involved in making 
accurate observations of this pehnomenon are 
fully understood and in many instances, there­
fore, the value reported will be a considered 
estimate rather than a precise measurement. 
Only the number of hours the glazing actually 
occurred is used in determining the average 
rate of accrual per hour. For example: If during 
the preceding 6 hours, glazing actually occurred 
for 3 hours and deposited 0.6 of an inch, the 
averagt, rate of accrual per hour would be 0.2 
inch (sp5p=02). In this instance the coded 
group would be 90702. 

4.6.3 If the phenomenon is occurring, or 
has occurred, and for any reason a reportable 
value cannot be obtained, solidi (//) shall be 
reported for .,., to indicate the datum is 
IDISSlDg. 

4.7 Group 

4.7.1 The 9S,s,.,., group is enclosed in 
parentheses to indicate that its iaclulioa in, or 
omiuioa from, the coded message depends on 
the occurrence of the phenomenon or instruc-
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CODING OF SPECIAL PHENOMENA GROUP 

tions. All United t&te stations in North and 
Central America (WMO Region IV) shall m­
clude the 1S,Sp1p1p group in the coded message 
according to the instructions given elsewhere 
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in this Chapter. United States stations in 
Hawaii and the Pacific (WMO Region V) shall 
follow the instructions given in Paragraph B 1-
2.4.2 regarding the tS,S,1p1, group. 
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CHAPTER 813. CODING OF 24-HOUR PRECIPITATION GROUP 

Group . .. . (2R,.Ra.ila.ila.) 

1 Indicator figure . . . . 2 

2 24-hour precipitation ... . Ra.Ra.Ra.Ra. 

2.1 The total amount of precipitation (in­
cluding water equivalent of solid forms of pre­
cipitation) which has occurred during the 24-
hour period preceding the 6-hourly observation 
shall be reported for Ra.RuRa.Ru, 

2.2 The 24-hour amount shall be coded direct 
in tens, units, tenths, and hundreths of inches. 
Amounts of le• than 0.01 inch are not reported. 

2.3 When precipitation (0.01 inch or more) 
bu occurred during the preceding 24 hours and, 
for any reason, the amount can not be determ­
ined, solidi(////) shall be reported for Ra.Ra.Ra.Rt •. 

2,4 The actual time of observation is used in 
determining the 24-hour amount of precipita­
tion; e.g., 1141 GMT, if appropriate, etc. 

3 Group 

3.1 The 2R,.R,.R,.R,. group is enclosed in 
parentheses to indicate that its lncllllion in, or 
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omlllion from, the coded message depends on 
the occurrence of the phenomenon or individual 
station instructions. 

3.2 All United States Stations in the North­
ern Portion of WMO Region IV (i.e., in the 
49 continental States), which are equipped with 
precipitation measuring devices, shall include 
the 2R,.R,.R,.R,. group in the message when 
precipitation of 0.01 Inell or more has occurred 
in the 24 hours preceding the 0000, 0, 00, 1200, 
or 1800 GMT observation. 

3.3 United States Stations in the Southern 
Portion of WMO Region IV shall include this 
group in the coded message under the same con­
ditions as specified in paragraph 3.2, preceding. 

3.4 Umted States Stations in Hawaii and the 
Pacific (i.e., WMO Region V) shall follow the 
instructions given in paragraph Bl- 2.4.2 re­
garding the reporting of this group. 

3.5 When precipitation bu not occurred, or 
leN than 0.01 inch has occurred, during the 
preceding 24 hours, the group shall be olllitted 
Crom the message. 



BLANK PAGE



CHAPTER B14. CODING OF WAVE GROUPS 

Groups . . .. (3P.,P.B.B.,) (d.d.P.B.B.,) 

1 Indicator figure . . . . S 

1.1 The indicator figure 3 identifies the wave 
groups 3P.,P.,B.,B. d.d.,P.B.,B •. 

2 Period of the wind waves . . .. P.,P., 

2.1 The period of the wind waves in seconds 
shall be reported direct for symbol P.,P •. 

2.2 The period of the wind waves is the 
time between the passage of two successive 
crests past a fixed point (i.e., it is equal to the 
wave length divided by the wave speed). 

2.3 When no wind waves are observed due 
to a calm sea, code figure 00 shall be reported 
for P.,P •. 

2.4 When an estimate of the period of the 
wind waves can not be made due to a confused 
sea, code figure 99 shall be reported for P.P •. 

2.5 When the period of the wind waves can 
not be observed for any reason other than a 
confused sea, solidi (/ /) shall be reported for 
P.P •. 

3 Height of the waves . . . . H.B. 

S.1 Height of the waves (both wind and 
swell) shall be reported in increments of l½ feet . 
The total number of increments of height shall 
be reported fo.r symbol B.,B •. For example: 
Code figure 01 = 1 increment (i.e., 1 x 1½ = 1½ 
feet) ; code figure 02 = 2 incremPnts (i.e., 2 x 
1½= 3 feet); code figure 03 = 3 increments (i.e. , 
3 x I ½= 4 ½ feet) ; etc. 

3.2 When no waves are observed due to a 
calm sea, code figure 00 shall be reported for 
B.B •. 

3.3 When the height (trough to crest) of 
the waves was not observed for any reason , 
solidi (//) shall be reported for B.,B •. 

4 Direction from which the swell waves 
come . . . . d,,d., 

4.1 The true (not magnetic) direction in 
~s of degrees from which the swell wa res are 
EFFECTIVE JAN. 1, 1969 

coming shall be reported direct for symbol 
d.d •. (Code Table 23) 

4.2 When the direction of the swell W&Vfll 

can not be observed due to a confused sea, code 
figure 99 shall be reported for d.d •. 

4.S When the direction of the swell waves 
can not be observed for reasons other than a 
confused sea, solidi (//) shall be reported for 
d.,d •. 

5 Period of the swell waves . . . . P., 

5.1 The period of the swell waves shall be 
reported for symbol P" as specified in Code 
Table 24. 

5.2 The period of the swell waves is the 
time between the passage of two suceesaive 
crests past a fixed point (i.e., it is equal to the 
wave length divided by the wave speed). 

5.S The average value of the wave period 
is reported, as obtained from the larger well­
formed waves of the wave system being 
reported. 

6 Groups 

6.1 The SP .,P .,B.,B., d.d.,P .,H.,B., groups 
are enclosed in parentheses to indicate that 
their inclusion in, or omission from, the coded 
message depends on the occurrence of the phe­
nomenon or the instructions issued to individual 
stations regarding the reporting of waves . 

6.2 Only authori?.ed stations (coastal, light­
ships, lighthouses, etc.) will include the w11.ve 
groups in their coded messages. 

6.3 Depending on location, equipment, etc. , 
the authorizations issued to the individual 
stations for reporting wave information may 
vary from station to station. Hence, this group 
may appear in the message irregularly according 
to the authorizations. For example, stations 
may include the group under varying circum­
stances : 
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B14-2 CODING OF WAVE GROUP 

1.3.1 When waves reach specified heights or 
come from specified direct.ions; at certain 
aeuona of the year or times of day; when a 
1tonn cenw is within a specified distance from 
the 1tation; on call; etc. 

1.1.2 When the water surface is calm (i.e., 
wav•, ii preeent are less than I~ feet) the wave 
group(,) is IIO& re,orted ulea1 the inclusion of 
the group(s) has been requested by the forecast 
center for a speci:. .id period of time. 

1.4 Groa, IP.P.H.H.- The SP.P.H.H. 
group contains the period and the height of the 
wad waves. The direction from which wind 
waves come is the same as the surf ace wind ; 
t,herefore, it is not necessary to report the 
direction. It will be noted that the SP.P.H.H. 
group contains the indicator figure 3 which 
uniquely identifies it as the wiad wave group ; 
th•efore, it can be used alone. When only wind 
waves are being reported, the d.cl.P.H.H. 
group is IIOt lad■ded in the message. If there 
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are no wind waves and a. swell wave 
is observed, 30000 shall be reported for 
SP.P.H.H •. 

8.5 Gl"Ollp d.d.P.H.H.- The d.d.P.H.H. 
group contains the direction, period and height 
.-,{ the neU waves. It will be noted that 
the d.d.P .R.H. group l1 not anlqaely ldenti­
led by an indicator figure; hence, it can never 
be used alone as there would be no way of 
positively identifying it as the swell wave 
group. Therefore, the 3P.P.H.H. group must 
always immediately precede the d.d.P .R.H. 
group in the coded message so that the latter 
group can be identified. The 3P .P .R.H. shall 
be coded as specified in paragraphs 2 and 3 of 
thi.~ Chapter, which provide for coding ob­
served and missing data. The d.d.P .R.H. 
group shall be repeated as required to report 
additional swell wave systems (e.g. , 3P .P .H.H. 
d.d.P.H.H. d.d.P.H.H,.). 
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CHAPTER B15. CODING OF EXTREME TEMPERATURE GROUP 

Group .. .. (4T.T.T.T.) 

1 Indicator figure . . . . 4 

2 Maximum temperature .... T.T. 

2.1 The maximum temperature of the air 
to the nearest whole degree Fahrenheit shall 
be reported for T.T .. (Code Table 7) 

2.2 Maximum temperature shall be re­
ported as fr llows: 

2.2.1 The maximum temperature for the 
preYiou■ 24 hour■ is reported at 0600 GMT. 

2.2.2. The maximum temperature for the 
preYiou■ calendar day (midnight to midnight 
local standard time) is reported at 1200 GMT. 
(If the midnight to midnight maximum temper­
ature cannot be o bt&ined due to station not 
operating on a 24-hour basis, lack of a tem­
perature recording device, etc., the maximum 
temperature for the 24• hour period ending at 
0600 GMT may be reJ>')rted.) 

2.2.3 The maximum for the preYiou1 12 
houri is reported at 1800 and 0000 GMT. 

2.3 The following procedures shall be used 
in coding temperatures 100°F or higher and 
0°F or lower: 

2.3.1 When the temperature is 100°F or 
higher, 100 is subtracted from the absolute 
value of the temperature and the remainder i 
oded; e.g., 107°F is coded 07 (i.e., 107- 100 

= 07); 114°F is coded 14; 100°F is coled 00; 
etc. 

2.3.2 When the temperature is 0°F or lower, 
the absolute value of the temperature is sub­
tracted from 100 and the remainder is coded · 

' e.g., - 15°F is coded 85 (i.e., 10 - 15= 85); 
-1 °Fis coded 99; 0°F is coded 00 ; etr . 

2.4 When for any reason the appropriate 
maximum temperature cannot be ·determined , 
solidi (/ /) shall be reported for T • T • to indicate 
missing. 

2.5 The actual time of observation is used 
in determining the maximum temperature. 

3 Minimum temperature .. . . T.T. 

3.1 The minimum temperature of the air to 
the nearest whole del'ee Falarenlaelt shall be 
reported for T • T •· (Code Table 7) 

3.2 Minimum temperature shall \xi reported 
as follow : 

3.2.1 The minimum temperature for the 
preriou1 24 hour• is reported at 0600 and 1800 
GMT. 

3.2.2 The minimum temperature for the 
preYioUI 12 houri is reported at 1200 GMT. 

3.2.3 The minimum temperature for the 
preriou118 houri is reported at 0000 GMT. 

3.3 When the minimum temperature is 100° 
or higher, or 0° or lower, it shall be coded in 
accordance with the instructions given in 
paragraph 2.3, preceding. 

3.4 When for any reason the appropriate 
minimum temperature can not be determined, 
solidi (//) shall be reported for T • T •· 

3.5 The actual time of observation is used 
in determining the minimum temperature. 

4 Group 

4.1 The 4T.T.T.T. group is enclosed in 
parentheses to indicate that its indullon in, or 
omiaion from , the coded message depends on 
the reporting instructions issued to stations and 
whether or not the station is equipped with 
suitable temperature recording devices. 

4.2 All United States Stations in the 
Northern Portion of WMO Region IV (i.e., in 
the 49 continental States), which are equipped 
with appropriate temperature recording devices, 
shall include the 4T.T.T.T. group in the coded 
message. 

,f.3 United States Stations in the Southern 
Portion of WMO Region IV shall include 
this group in the coded. message und~r the 
same conditions as specified in paragraph 4.2 , 
preceding. 

4.4 United States Stations in Hawaii and 
the Pacific (i .e. , WMO Region V) shall follow 
the instructions given in paragraph B1- 2.4.2 
regarding the reporting of this group. 
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CIIAPTBB B16. CODING or MESSAGE SEPARATION SIGNAL 

Meaage separation signal ... . <D 

1 The me111&ge sepa.ration signal <D is 
alwa11 added at the end of every surf ace 
aynoptio coded report from a United States 
land stat.ion. 

1.1 If the report ends in a figure group 
the separation signal is added, without a space 
intervening, to the last group so that in most 
inatanoes the lut group will become a six­
figure group. If the ,T.T1T.T. group is the last 
group of the report it becomes ,r.T.T.T. <D. 
If the last data group of the report 
i, the Monthly Mean Data it becomes 
TTl1l1l1l1 T .. T .. r .. <D. 

1.2 If the report enrut in a plain language 

llll'J'IDCTIVE JAN. 1, 1989 

word, the separation signal is added to the 
word as though it were a letter, i.e., without 
intervening space. Some examples are: HAIL <D, 
SNOW <D, PELLETS <D, COTRA <D, HIEAT <D, 
LOEPM<D, etc. 

2 By international agreement the message 
separation signal is signal No. 22 (figure case 
position) of the International Telegraph Alpha­
bet No. 2, which on the meteorological key­
board used by the United States prints out the 
symbol normally used for a scattered cloud 
condition of the sky (i.e., (]) ). In other countries, 
signal No. 22 may print out some other charac­
ter, figure or symbol, however, this is a matter 
of local convention and it is immaterial to the 
fact that signal No. 22 is transmitted. 

Bl&-1 nf.H No. 2 
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CHAPTER B17. CODING OF ADDITIONAL PLAIN LANGUAGE DATA 1 

1 Record Temperatures 

I. 1 The occurrence of high or low tempera­
tures in degrees Fahrenheit which equal or 
exceed the station records shall be reported for 
synoptic purposes by using contractions of plain 
language words. This information will be re­
ported in accordance with the following rules : 

1.1.1 Only first order Weather Bureau sta­
tions in the 49 continental states having a 
length of record equaling fifteen {15) years 
shall report this information. 

1.1.2 Only records obtained during the time 
the station is classed as the synoptic reporting 
station for the city (or locality) shall be con­
sidered in determining whether current extreme 
temperatures equal or exceed record tempera­
tures for synoptic purposes. 

1.1.3 When the total synoptic record con­
sists of several segments taken consecutively 
at two or more different exposures of the tem­
perature sensor within a city (or locality), the 
guidelines given below shall be followed in 
determining the length of record to be used in 
deriving this information for synoptic purposes. 

1.1.3.1 When the present site has been in 
use for fifteen years or more, only the tempera­
ture records obtained at the present site of 
the temperature sensor shall be used when 
determining whether the current temperaturi,s 
have equaled or exceeded past record for 
synoptic purposes. 

1.1.3.2 When the present site has been in 
use less than fifteen years, its length of record 
may be combined with those from previou 
sites proTided the temperature record for all 
sites included are clearly compatible. If the 
temperature records from the variou sites 
(considered in consecutive order) are not com 
patible, the station shall not begin to report 

, Non:.- The lnatruetlona In Chapter B17 apply .. ,,. to Weather 
Bureau atatlona, therefore, Mllltary atatlons will • report the "Addi• 
tlonal Plain IAncuale Data" pro'flded for In thla chapter. 

r cord temperatures until fifteen years of con­
secutive compatible record has been obtained. 

1.1.4 Records from cooperative climato­
logical or other types of substations shall DOt 

be used for this purpose. 
1.2 When a contraction is appropriate for 

inclusion in the message, it shall be added 
immediately following the 4T • T • T. T. group. 
These contractions are: 

HIXAT= Hlghest eXceeded for All Time 
LOXAT= LOwest eXceeded for All Time 
HIEAT= Hlghest Equaled for All Time 
LOEAT= LOwest Equaled for All Time 
HIXFM= Hlghest eXceeded For the Month 
LOXFM= LOwest eXceeded For the Month 
HlEFM= Hlghest Equaled For the Month 
LOEFM= LOwest Equaled For the Month 
HIXSE= Hlghest eXceeded So Early 
LOXSL= LOwest eXceeded So Late 
HIESE= Hlghest Equaled So Early 
LOESL=LOwest Equaled So Late 
HIXSL= Highest eXceeded So Late 
LOXSE= LOwest eXceeded So Early 
HIESL= Hlghest Equaled So Late 
LOESE = LOwest Equaled So Early 

1.2.1 Contractions shall be added to any 
one of the four primary (6-hourly) synoptic 
messages in which the maximum (Ta Ta) or 
minimum (T.T.) temperature being reported 
is the record temperature to which the word 
refers. For example: If a maximum tem­
perature, which requires the inclusion of the 
contraction HIXAT is reported for the first 
time in the 0000 GMT message, the contraction 
HfXAT shall be included in the 0000, 0600, and 
1200 GMT messages as these are the messages 
in which this particular maximum temperature 
is reported under normal circumstances. 

1.3 All-time Temperatures 

1.3.1 Whenever all-time temperature record 
have been eiceeded or equaled, appropriate 
contraction are included in the message to 
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B17-2 CODING OF ADDITIONAL PLAIN LANGUAGE DATA 

report this information. Temperatures are con­
aidend to whole degrees for this purpose. The 
words and rulee for reportmg them are: 

I.I.I.I HIIAT or LOIAT-Whenever the 
previous all-time record for either the maximum 
or the minimum temperature (regardless of it.a 
date of occurrence) has been ueeecled either 
the contraction RllATor LOXAT, respectively, 
ahall be included in the meesage. 

1.1.1.2 BIIAT or LOEAT- Whenever the 
previoua all-time record for either the maximum 
or the minimum temperatw-e (regardless of its 
date of occurrence) has been equled, either of 
the contractions BIEAT or LOEAT, respec­
tively, shall be included in the message. 

1., WintA!lr and Summer temperatures 

1.4.1 Whenever temperature records for 
the winter (i.e., December, January, and 
February) or summer (i.e., June, July, and 
August) months have been exceeded or eqaaled, 
appropriate contractions are included in the 
meuage. Temperatures are considered to whole 
degrees for this purpose. The contractions and 
rules for including them are : 

1.,.t.l BllrM- Whenever a maximum 
temperature occurs which is ldlller than any 
temperature that has ever been recorded for 
thesame month (e.g., January), the contraction 
BllrM shall be included in the message. 

1.4.1.2 LOIFM-Whenever a minimum tem­
perature occurs whichis lower than any temper­
ature that has ever been recorded for the same 
month (e.g., January), the contraction LOXFM 
shall be included in the message. 

1.4.1,1 BIEFM- Whenever a maximum 
temperature occurs which equla the highest 
temperature that has ever been recorded for 
the same month (e.g., January), the contrac­
tion BIEFM shall be included in the message. 

1.4.1., LOEFM- Whenever a minimum tem­
perature occurs whioh equla the lowest 
temperature that has over been recorded for the 
same month (e.g., January), the contraction 
LOEFM shall be included in the message. 

t.5 Spring temperatures 

1,5,1 Whenever temperature reoords for the 
spring months (i.e., March, April, and Mo.y) 
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have been e:ieeecled or equled, appropriate 
contractions are included in the meeaage to 
report this information. For this purpose tem­
peratures are considered to wlaole desreea. The 
words and rules for including them are: 

1.5.1.1 RIISE-Whenever a maximum tem­
perature occurs which is llillaer than any 
temperature that has ever been reoorded 80 

early in the spring, the contraction HIXSE 
shall be included in the message. 

1.5.1.2 LOISL--Whenever a minimum tem­
perature occurs which is lower than any 
temperature that has ever been recorded 80 late 
in the spring, the contraction LOXSL shall be 
included in the message. 

1.5.1.3 BIESE-Whenever a maximum tem­
perature occurs which eqaala the highest 
temperature that has ever been recorded 80 

early in the spring, the contraction RIESE shall 
be included in the message. 

1.5.1.4 LOESL--Whenever a minimum tem­
perature occurs which equl• the lowest temper­
ature that has ever been re<.orded 80 late ·r, the 
spring, the contraction LOESL shall be included 
in the message. 

1.6 Autumn temperatU1·es 

1.6.1 Whenever temperature records for t,he 
autumn months (i.e., September, October, and 
November) have been eiceeded or equled, 
appropriate contractions are included in the 
message to report this information. Tempera­
tures are considered to wllole detreea for this 
purpose. The words and rules for reporting 
them are: 

1.6.1.1 RIXSL--Whenever a muimum 
temperature occurs which is lliclaer than any 
temperature that has ever been recorded 80 late 
in the autumn, the contraction HIISL shall be 
included in the message. 

1.6.1.2 LOISE-Whenever a minimum 
temperature occurs which is lower than any 
temperature that has ever helm recorded 80 

early in the autumn, the cootrt:otioo LOXSE 
shall be included in the messuge. 

1.6.1.3 HIESL-Whenever a maximum 
temperature occurs which eqaala the hightd 
temperature that has ever been recorded so 
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CODING OF ADDfflONAL PLAIN LANGUAGE DATA B17-3 

late in the autumn, the contraction HIESL 
shall be included in the meaaage. 

1.8.1.4 LOESE--Whenever a minimum 
temperature occurs which e.tul• the lowest 
temperature that bas ever been recorded so 
early in the autumn, the O?ntraction LOESE 
shall be included in the messl\ge. 

2 City D .. ta 

2.1 In several instances Weather Bureau 
airport stations have been authorized to add 
special coded groups of CITY OFFICE or 
DOWN'fOWN data to their 0000 and 1200 
GMT synoptic reports. These added data con­
sist of maximum, minimum, and current tem­
peratures in dearee■ Fahrenheit and 24-hour 
amounts of precip,t.&tion recOi·ded at the desig­
nated observation station in the city. 

2.2 Prior approval of the Central Headquarters 
is required before CITY OFFICE or DOWN­
TOWN data can be added to the airport's 
synoptic meaaage. 

2.3 CITY data groups shall be added to 
the message after RECORD TEMPERATURE 
plain 111.nguage words (par. 6.1), if these words 
a.re included in the message. If RECORD 
TEMPERATURE words a.re not lndaded in 
the messag~, the CITY data groups will follow 
the 4T11T11T.T. group, etc., as appropriate. 

2.4 The symbolic form of the CITY data 
is as follows: 

2.4.1 City data shall be coded in accord­
ance with paragraphs B15-2 (T11T11), B15-3 
(T.T.), B15- 2.3 (TT, current temp, irature in 
degrees Fahrenheit) and B13-2 (R14H,.R,.Ru) . 

2.5 If the CITY temperature data a.re ucb 
that plain language RECORD TEMPERA­
TURE words a.re appropriate for inclusion in 
the message, the word(s) shall be added follow­
ing the CITY data. The words shall be deter­
mined in accordance with the in tru tion 
given in paragraph 1, preceding. However, in 
this instance only the available city office 
temperature records shall be used. 

EFFECTIVE JAN. 1, 1969 

3 Weekly Me&DS Dat.a 

3.1 Each Monday first order Weather Bu­
reau stations, except thoee that have received 
special instructions to the contrary, 8h&ll re­
port weekly values of mean tempen.ttare uid 
the total amount of precipitation. Theee data 
shall be coded in a 6-figure group of the form 
T. T .a.a.a.a.. This group is added to the 
1200 GMT synoptic meaaage on Monday. If 
Monday falls on a holiday the weekly mean 
data a.re added to the 1200 GMT synoptic 
message of the next working day. 

3.1.1 Some stations have been alltltortled 
to add information on the thi kness of the ice 
layer in an adjacent river, lake or harbor to 
their weekly mean data group. These stations 
will use a 9-figure group of the form 
r:,:a.a.a,,a,,m. lee information shall al­
ways be included in each weekly message by 
these stations during the months specified as 
the ice season. 

3.2 Group . T.T,,R.R.R.R,,m 
~1 Weekly mean temperature . . . 
T,,T •. 

3.2.1.1 The mean temperature (to the near­
est whole degree~enheit) for the week shall 

be reported for T" T •· 
3.2.1.2 The weekly mean temperature is 

computed in accord with the instructions given 
in the Weather Bureau Manual (III-C-0506). 

3.2.1.3 When the weekly mean temperature 
is 100° or higher, or 0° or lower the coding pro­
~ures given in paragraph B15-2.3 shall be 
followed. 

3.2.l.4 When, for any reason, the weekly 
mean temperature can not be obtained, solidi 
(//) shall be reported. 

3.2.2 Total weekly precipitation . . . . 
R.R.R.R. 

3.2.2.1 The total precipitation (in tens, 
unit , tenths, and hundredths of an inch) for 
the week hall be reported for R,,R.a.R •. 

3.2.2.2. The weekly precipitation shall be 
computed in accord with the instructions given 
in the Weather Bureau Manual (111-0--0506). 

3.2.2.3 If no precipitation has occurred 
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during the week, 0000 shall be reported for 
It.LL••· 

I.U.4 If •- tllu 0.01 Jada occurred 
during the week, ttl9 shall be reported for ......... 

1.Z.J.S If for any reuon the weekly amount 
can not be obtained, solidi (Ill/) shall be re­
ported for L••••••· 

a.z.a Ice . . .. m. 
I.Z.1.1 The thiokneea of the ice at a selected 

locality in a river, lake, or harbor in tens, units, 
and tenths of inches is coded direct for DI. Oc­
casionally special ice conditions instead of thick­
neea shall be n,ported for m. When special 
conditions are reported they shall be reported 
according to the following specifications: 

Code 
Figure Ice Condition 

665 Ice gorge. 
66& Floating ice. 
777 Shore Ice. 
888 Froaen but meuurement 

i practicable. 

3.2.3.2 When DO ice exists, code figure 000 
shall be reported. 

3.1.3.3 When a trace of ice is present, code 
figure ffl shall be reported. 

a.Z.3.4 When, or any reason, the ice meas­
urement or ice information can not be 'obt&ined, 
solidi (///) shall be reported. 

3.3 Examples of Coded Weekly Means 
Date. Groups: 

Mean Total 
Tem- Pre- Ice Tbickneu Coded 
pera- clplta- Group 
ture tion 

55 1. 01 Not a11thori1ed _____ 550101 
47 12. 69 II II 4'71269 
30 Trace II II 309900 

- 12 o. 06 II II 880006 
:w 1. 18 

Miuing ___________ 
340118/// 

-• o. 20 9.5 . - .. ___ - - _____ _ 96002095 
0 Trace Floating ice ________ 009999666 
8 12. 10 

o _________________ 
081210000 

22 1 1. 15 
19.5 ____ __________ 

220115195 
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4 Monthly Means Dau 

4.1 Monthly means data shall be reported 
by fint order Weather Bureau stations, except 
those thl\t have received special instructions to 
the contrary. These data will be added to the 
1800 GMT synoptic report on the first working 
week day of the month (i.e., not on Saturday, 
Sunday, or holiday) . The data consists of the 
mean temperature for the month, the total 
precipitation, and the total heating degree days 
for the month. The group may contain 9 or 
more figures depending on the number of degree 
days to be reported. 

4.2 Group .. .. TTR•••a•••T .. T .. T .. 

4.2.1 Monthly mean temperat\ll'e . . . 
TT 

4.2.1.1 The monthly mean temperature 
in degrees Fahrenheit (to the nearest whole 
degree) shall be reported for TT. 

4.2.1.2 When the monthly mean tempera­
ture is 100° or higher, or 0° or lower, the coding 
procedure given in paragraph B.15-2.3 shall be 
followod. 

4.2.1.3 When, for any reason, the monthly 
mean temperature can not be obtained, BOlidi 
(//) shall be reported. 

4.2.2 Total monthly precipitation . . . . 
••••••R• 

4.2.2.1 The total monthly precipitation (in 
tens, units, tenths, and hundredths of an inch) 
shall be reported for R•••••••· 

4.2.2.2 If no precipitation has occurred 
during the month, 0000 shall be reported for 
••••••a•. 

4.2.2.3 If le11 than 0.01 Inell occurred during 
the month, 9999 shall be reported for a.a,a.a,. 

4.2.2.4 If for any reaaon the monthly total 
can not be obtained, solidi U I I{) shall be reported 
for a.a.a.a .. 

4.2.3 Total heating degree days . . . . 
T .. T .. T ... 

,.2.a.1 The total namber of heating degree 
days for the month shall be reported for 
T .. T .. T ... 

EITEOTIVE JAN. J, 1960 
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4.U.2 The hundreds, tens, and units digits 
of the total heating degree days are always 
reported; hence, at leut a dlpta are always 
reported. If the total degree days is 1,000 or 
more, the thousands figure iB reported and 4 
figures are reported for thiB element. 

,.2.a.a If no degree days are recorded 
during the month, 000 shall be reported for 
T .. T .. T ... 

4.2.3.4 If for any reason the total degree 
days can not be obtained, solidi (///) shall be 
reported for T .. T .. T ... 

,.a Examples of coded monthly means 
data groups: 

Total Total 
Mean Temperature Preeip- Heating Coded 

itatlon Degree Group 
Daya 

51 _________________ _ 
12. 18 416 511218416 12 __________________ 

1. 14 1,567 1201141567 10 ______ ____________ 
0. 53 0 700053000 

5 Tide 

5.1 A number of Weather Bureau stations 
have been aatllortzed to include in their 
synoptic reports information on the departure 
of the observed tide from the computed normal 
tide. This information shall be reported in a 
separate section of the message consiBting of a 
combination of plain language words, abbrevia..­
tions and numbers. 

5.2 The TIDE section shall be included in 
all the 6-hourly synoptic reports (i.e., at 0000, 
0600, 1200 and 1800 GMT) of the stations 
authorized to report it. 

5.3 The TIDE section shall be added to 
the synoptic report immediately following 
Monthly Mean Data, or the Weekly Means 
Data, or the City Data, etc., as appropriate. 

5,4 The tide observation shall be made one 
hour prior to the synoptic observation time 
(i.e., at 0500 GMT for the 0600 GMT syncptic 
observation) except that the observation shall 
be made at the time the normal HIGH or LOW 
tide is predicted to occur if either of these times 
occurs during the hour prior to the standard 
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time of the synoptic obeervation. If the TIDE 
obeervation is made at the time of oecurrence 
of the normal high tide the abbrmation 11W 
iB inaerted in the meuage immediately follow­
ing the word TIDE. If the tide obeervation ii 
made at the time of occurrence of the normal 
low tide the abbreviation L W iB inserted. 

5,5 The complete form of the TIDE aection 

TIDE HW (or LW) PLUS (or MINUS) tntnto 
where-

TIDE=Word indicator signifying that 
the following groups contain 
tide information. Thia word iB 
ahraya included in the mesaage. 

HW (or LW)=Contraction to indicate that the 
departure observation was 
taken at the predicted time of 
occurrence of the normal high 
(or low) tide with HW indicat­
ing High Tide and L W indi­
cating Low Tide. These 
contractions shall ■ot be in­
cluded unless. the conditions 
specified in Par. 5.4, preceding, 
are met. 

PLUS (or 
MINUS)=PLUS indicates that the ob­

served tide is above the normal 
hourly tide curve; hence, the 
reported departure must be 
added to the normal height to 
obtain the actual height of the 
tide. MIN US indicates that the 
reported departure is below the 
normal hourly tide curve. If 
the departure value is zero, 
neithar of the words will be 
reported. 

t0 t0 to-The amount of departure in 
tens, units and tenths of feet of 
the observed tide from the pre­
dicted normal height of the tide. 
Code figure 000 i.11 reported for 
zero departure. 

5.6 If for any reason, a departure value is 
not available, the word MISSING shall be 
reported and this portion of the message will 
take the form : TIDE MISSING. 
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5.7 The instructions ^ven in paragraphs 
5.1 Uirough 5.6, preceding, provide only for 
including tide departure values in the synoptic 
report on a rcutine baafa and in NO way affect

other instructions, present or future, regarding 
the reporting and transmitting of these or 
similar data in connection with the occurrence 
of severe storms, etc.

1
V

FMH No. 2 EFFBCTIVE JAN. I, 196M



CIIAPl'ER B18. IXAMPLP.S or CODED SYNOPl'IC MISSAGl8 

1 Example of a coded 0000 GMT synoptic 
meeaage. 

1.1 Symbolic form of the groups and data 
Code Coded 

Symbol Data to be Report.eel Ft,- Orou))I 
Ul'el 

to be reported: 

Code Coded 
Symbol Data to be Reported Ftg• Groupe 

--------- --- 2.00 In. of precip. TWO TWO 
((Total 2.36 in). 

urea 
9 . .......... Group indicator ...... 9 
S.S. ........ Dir. of mu. wind .... 20 

Iliii ......... Key W eet, Fla ....... 72201 72201 .............. 320• ............... . 32 92032 

N .......... 10 tentba .. .......... 8 
dd .......... 200• ................ 29 
ff ........... 71 knotl ............. 71 82971 

9 ....... . ... Group indlcator ...... 9 
S,S. ........ Speed of mu. wind ... 21 
.............. 84 knot■ ...... . . . .... 84 92184 

vv ... ...... 3 mllee .............. 48 
WW ......... Rain in lut hr. but 21 

not at tlme of ob. 

9 . .......... Group indlcator ...... 9 
S,S. .. .... . . Loweet preu. in put 16 

6 bra. 
w .......... Rain ........ ........ 6 48216 .......... ... 923 mb ... ... ... ..... 23 91623 

PPP ........ 948.9 mbe ..... ...... 489 
TT ......... 23• C ..... ...... .... 23 48923 

9 ..... ...... Group indicator ...... 9 
s,s, ........ Time ol loweet preu . . 17 

N~ ......... 10 tenth.I ......... ... 8 
........ ...... 1 hr. M min. before 19 91719 

ob. 
CL ········· F1 and/or Fe of bad 7 

weather. 
h ........... 700 feet ............. 3 
c ........... Oblcured by CL··· ··· I 

2 ........... Group indlcator . . .... 2 
Rt. Rt. Rt. R,.. 3.M inchee .... . . .. .. 03M 203M 

c •. ........ Oblcured by CL·•· ··· I 873// 4 . .......... Group indlcator ...... 4 
T.T •.... .... 77° F ............... 77 

T,T, ....... 21° c ............... 21 TIT •....... 66° F ............... 66 
a .......... . Decreulng then 3 

inereuing. 
<D Meeuge Separator . ... <D 47766 (l) 

pp ...... .... +20.2 mbe ....... ... 99 21399 

99 .......... Group lo.dlcator ...... 99 
ppp . ........ + 20.2 mbe .......... 202 99202 

1.2 The coded meeaage: 
72201 82971 48216 -!:8923 87::i// 

6 ........... Group indlcator .. .... 6 21399 99202 69482 73570 TWO 
P.P.P.P0 •••• 948.2 mbe .... . ..... . 9482 69482 92032 92184 91623 91719 20364 

7 . .......... Group lndlcator ...... 7 
47766<D 

RR .... ..... 0.36 in. (Total 36 
amount 2.36 in.). 2 Example of a coded 1200 GMT synoptic 

Rt·•······ •• Began 6 to 12 bra ago. 7 mess.ge. 
11 ... .. . ..... Nooe ............. .. 0 73670 

EJ'J'EO'l'IVl!l JAN. 1, UMl9 B18-1 l'llB No. 2 



B1~2 EXAMPLE OF CODED SYNOPTIC MESSAGES 

2.1 Symbolic form of the groups and dat-& 
u, be reportAICl : 

81111bol 
Code I Coded 

Data to be Reported Ftg- Ol""upe 
UNI 

Code Coded - - - ---. lymbol Da'&a to be lwported F11- Oroupa 
UNI Ca ... _______ Cirr111 ..... - -- . ----- - 1 54301 

IIUL . . . _ _ __ L&nder, Wyo ... _ .. __ 72576 72378 

N __________ t ten\bl_____________ 7 
dd .... __ _ _ _ _ ISO-_. - . - . - . -. -... - - 18 
ff ........... 17 knot.I............. 17 71817 

VV ----·-··· 11 mile1_____________ 87 
ww. _ ..... _ _ Sky uncbanpd....... 02 
W. _____ .. _ _ Cloudy. ___ . ___ ... _ . _ 2 67022 

ppp ________ 1019.3 mbl__ ________ 193 
TT ________ _ 18" Q_______________ 18 19318 

N 11. _ _ . _ _ _ _ _ 8 tentbll ... - - - - - - - - - . 
C 1,-••• -- - - - - Sc •• -- ••• ---·. --- •• -
b .. ... _. . . . . 800 ft. - - -.... . - -. - . -
0

11 
. . .. . _____ None ________ ______ _ 

1'118 No. 2 

5 

• 3 
0 

T•T•------- 18° C . .............. . 
a._ .... __ ._. Increuin1 then de­

creulni. 
PP-------··· T l.0 mbe __ __ ______ _ 

18 
0 

10 16010 

6. _________ . Group indicator. __ ... 6 
P.P.P.P •.... 834.8 mbe. -- - ---. --- 8348 68348 

• -__ _ __ _ _ ___ Group Indicator .. . -- -
T

1
T

1 
________ 78° F _______ _______ _ 

T.T •....... 58° F .. ..... ....... . 
<D .. _. _ _ _ __ _ Meeeage 1eparator .. . _ 

7.2.2 The coded message: 

• 78 
58 
<D 47858<D 

72576 71817 67022 19318 54301 
16010 68348 47858<D 

EFFECTIVE JAN. 1, 1061) 

• 



Code Table 1 
(WMO C'ode 2700) 

Symbol N= Fraction of the Celestial Dome 
Covered by Cloud 

Symbol N"~= Fraction of the Celestial Dome 
Covered by All the CL (or Ci,) 
Cloud present 

Symbol N.= Fract-ion of the Celestial Dome 
Covered by an Individual Cloud 
Layer or M&SS 

Code Fraction Covered 
Figure in Tentha 

Fraction Covered 
in Oktaa 

0 Zero ______ __________ _ Zero 
1 1 or lea but not sero_ _ 1 Okta or leu but not 

sero 
2 2 anc:I 3 ______________ 2 

3 4 ___ - --------------- 3 
4 5 ___________________ 4 

5 6- -- ------ - --- - ----- 5 
6 7 and 8 ______________ 6 

7 9 or more, but not 10_ _ 7 or more, but not 8 
8 10_ -- . _____ -- --- --- _ 8 
9 Celeetlal dome obecured, or cloud amount can 

not be estimated. 

Code Table 2 
[WMO Code Offl) 

Symbol dd= Direction from Which Wind IS 

Blowing 

Code True Code True 
Figure Direction Figure Direction 

00 Calm 19 185°- 194° 
01 5' - a• 20 195°-204° 
02 15°- 24° 21 205°- 214° 
03 25°- 34° 22 215°-224° 
04 35°- «· 23 225°-234° 
05 45°- 54° 24 235°-244° 
06 55°- 64° 25 245°- 254° 
07 65°- 74° 26 255°-264° 
08 75°- 84° 27 265°-274° 
09 85°- 94° 28 275°-284° 
10 95°- 104° 29 285°- 294° 
11 105°- 114° 30 295°- 304° 
12 115°- 124° 31 305°- 314° 
13 125°- 134° 32 315°-324° 
14 135°- 1«0 33 325°-334° 
15 145°- 154° 34 335°-344° 
16 155°- 164° 35 340°- 354° 
17 165°- 174° 36 355°- 4• 
18 175°- 184° 

Non.- WLDd 1peeda ftom 100 to 11111 lmoca, 1Del111ln, 1ft nponed by 

lddLD1 00 to the C'Jde llcln fer •• and codlnc the oblwffd 1peed ml.Dua 

100 fern. 

EFFECTIVE JAN. 1, 1009 C-1 

Code Table I 
[W)IO Codi! 4177) 

Symbol VV Homontal Visibility 

ode ( 
) 
u 
.,.. 
re 

00 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
u 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

Statute Mil• 

Lea than ½,--

½•-· -•• -• -• -
~ .. _. _ --. . --
~- · ·-----·· · 
¼--·- -·-··--
Yi, .... -.. -- -
"-····------
½••-·- -• ----
½••-· --·-·-· 
Yi•-··-------
"···· -···-· -
l}{I •• ··- • -• • 

¾••·· -··----
1Yi, • • --- - ---
¼-· · ---· ----
!Yi•-- --- - --· 

1. --· · - - - • - -· 
1½1----------
l ~-- ------- --
11/ie-. -- - . • -• -
l¼.·- --- - ---
lYi1-- - -------
1"-----------
l½•-· ------- -
l½--•· --- --- -
l Yi1---- -- -- --
l"-· -·--- - ---
11½, • • ·-- -- --
l¾-·•·-- - -- --
11~ •. . . -- - ---
1¾-,. ________ _ 

11Yi••· -- ---- · 2_. __ ________ 

2½••· -- -- ----
2½.•---------
2Yie •• - --- - ---
2¼ .... . ..... . 
2Yi, ... .. . -. --
2"···· ·----- -
2½, .. _. -- -. --
2½••·· ·--·--· 
2~•·---------
2"·· · · ·-·----
21½•· ·------ · 
2,~-·-· -------
21 ri•· -···-·--
2}1---· ······-
21,{1 ....... --3 ___________ _ 

3½•-·--------
3~---· --• -- -• 
Not specified. 
Not specifted. 
Not specified. 

Yardl Kllometen 

Lea than Lea ihan 0.1. 
110. 
110 __ . . .. . 0. 1 
220 .. . . .. . 0.2 
330 ... . . . . 0.3 

""°···· -·· 0.4 
560.---·- - 0.5 
eeo . ... . . . 0.6 
770--- -· · · o. 7 
880-· -- ·- · 0. 8 
990 ______ _ 0. 9 

1, 100 ... .. .. 1.0 
1,210 •• --· · - 1. 1 
1, 320 . . _ .. .. 1. 
1, 430----··· 1. 3 
1, MO---·· -· 1.4 
1, 660 . . _. ·- - 1. 5 
1,760 . . . ____ 1. 6 
1, 870 ______ . 1.7 
1,980 _______ 1.8 
2, 090 ___ . - . - 1.9 
2,200 ____ ___ 2. 0 
2,310 ____ ___ 2. 1 
2, 420 _____ __ 2. 2 
2, 530 ___ - . -- 2. 3 
2,M() ____ ___ 2. 4 
2,760 __ __ ___ 2. 5 
2,860 __ ___ __ 2.6 
2,970. _____ _ 2.7 
3, 080 _____ __ 2.8 
3, 19() ____ _ . _ 2.9 
a, aoo. _. ____ 3. 0 
3,410. - . ---- 3. 1 
3, 520 ___ ___ _ 3. 2 
3, 630 __ ____ _ 3. 3 
3, 740 _______ 3.4 
3, 850. · ---·. 3. 5 
3, 960-- --·- · 3.6 
4, 070 ___ · -·- 3.7 
4, 180_ -·. --- 3.8 
4,290·- · ·-- · 3. 9 
4, "°°·---- ·· - 4. 0 
4, 510-·----· 4. 1 
4,620-·--··· 4. 2 
4, 730 __ ____ . 4. 3 
4, 840--···-- 4.4 
4, 960 .. _. ___ 4.5 
5, 060 .. _ - - -. 4.6 
5, 170_. _____ 4. 7 
5, 280.--·-·· 4. 8 
5, 39() _______ 4. 9 
5, 500. _ --- .. 5. 0 

FMH No. :l 



(

Cod«

Fi«-
ure

M

65

66

67

68 
66 
60 
61 
62

63

64

65

66

67

68

69

70

71

72

73

74 
76

76

77

78

79

80 
81 
82 
S3

84

85

86

87

88 
80

90

91

92

93

94

95

96

97

98

99

CODE AND CONVERSION TABLES

Code Table 3—Continned

Sutute MiIm

Not specified. 
Not specified.
3«-................
4S-..................
5.....................
6H-.............
6y*-............
6H..................
7M
8H..................
8«..................
9H.................

10.....................
lOH..................
UK..................
iiX..................
12H..................
13H.................
13«..................
14H-................
15.....................
15H-................
16^.................
16K..................
17M..................
18H.................
18«.................
21J4..................
25.....................
28K..................
31>4..................
34H.................
37H.................
40H.................
43>4.................
Greater than 

43«.

Yards

6,600..............
7.700..............
etc...................

Kllometen

a..........
Ms............ -
H....................

Hi....................
2H....................
6>4---------------

12H...................
31)4 or more..

Less than 55.

55______
220.............
550.............

1,100.............
2,200.............
4,400.............

6
7
8 
0

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30 
35 
40 
46 
60 
66 
60 
65 
70

Greater than 
70.

Leas than 50 
m.

50 m. 
200 m. 
500 m.

1 km.
2 
4

10
20
50 or more.

Code Table 4
tWMO CodXSTT]

Symbol ww=Present Weather

00—49: No precipitetion at the sUtlon at the time 
of obserration.

00—19: No precipitation, fog, ice fog (except for 11
and 12), dnsUtorra, drifting or blowing snow at the 
station at the time of obserration or, except for 09 and 

17, daring the preceding hoar.

n Characteristio 
change of 
the state of 
sky during 
past hour.

08

09

11
12

13
14

NotSS:
(1) The TSIuee flren ere dlecrete rmluee (l.e.. not rsnm). II the oh- 

lereed rlslbUlty ie betveen two of the reporUble dMoncee u iteen tn the 
table, the code Aruie of the lower reporuble dlitance ihal! be reported. 

(]) Only the code Aturee <»-m ehaU be used In reporta bom land

(I) In leportlar rWhUltr at lea the deoade «>.« ihall he used. 
FMH No. 2

Cloud development not ob­
served or not observable.

Clouds generally dissolving 
or becoming leas developed.

State of sky on the whole un­
changed.

Clouds generally forming or 
developing.

Visibility reduced by smoke, e.g., veldt or forest 
fires, industrial smoke or volcanic ashes.

Hase.
Widespread dust in suspension in the air, not 

raised by wind at or near the station at the 
time of observation.

Dust or sand raised by wind at or near the 
station at the time of observation, but no well 
developed dust whirl(s) or sand whirl(s), and 
no duststorm or sandstorm seen: or, in the 
case of ships, blowing spray at the station.

W, U developed dust whirl(s) or sand whirl(s) 
seen at or near the station during the preced­
ing hour, or at the time of observation, but 
no duststorm or sandstorm.

Duststorm or sandstorm within sight at the 
time of observ ation or at station during the 
preceding hour.

Light fog.' (Vis. 1,100 yds. or more.)
shallow fog or ice fog at the station, 
whether on land or sea, not deeper 
than about 6 feet on or 33 
feet at sea. (Apparent vis. leas 
than 1,100 yds.)

Lightning visible, no thunder heard.
Precipitation within eight, but not reaching the 

ground or the surface of the see.
Precipitation within sight, reaching the ground or 

the surface of the sea, but distant (i.e., esti­
mated to be more than 3.1 miles) from the station. 

Precipitation within sight, reaching the ground or 
the surface of the sea near to but not at the 
station.

Thunderstorm, but no precipitation at the time of 
observation.

Squalls at or within sight of the station during the 
preceding hour or at the time of observation. 

Funnel cloud(s) (i.e., tornado cloud or waterspout) 
at or within sight of the sution during the 
preceding hour or at the time of observation.

effective JAN. 1, 1969

Patches of 
More or less 

continuous

t



CODE AND CONVERSION TABLES

Code Table 4—CoaUaied
M—2t: PrccipiUtl«B, feg. kc r«t «r IhaederatorBi 
at Ih* aUilMi dariag Um gracadlag hoar hat aat 

at tha lisa af ahaarTaUaa.

20 Driule (not freeiing) or mow graina
21 Rain (not freeiing)
22 Snoar
23 Rain and snow or ioe peUeU (type a)
24 Freeiing driisk or freeiing rain
26 Bhower(i) of rain.
20 Bbower(i) of inow, or of rain and snow.
27 Bhower(i) of haU,* or of rain and haU."
28 Fog or ice fog. (Vis. kaa than 1,100 yds ).
29 Thundentonn (with or without precipiution).

2»—M: Daitatarai, saadatarai, drifUag at Mowiag 
saaw.

U Tehle 4—ContiBBed

Blight or
31 moderate 

dusts tonn
32 or sandstorm

33'

Has decreased during the preceding 
hour.

No appreciable change during the 
preceding hour.

Has begun or has increased during 
the preceding hour.

Hai Jecreased during the preceding 
Bevere hour.
duststoim No appreciable change during the 
or sandstorm preceding hour.

Has begun or has iucieased during 
the preceding hour.

Blight or moderate drifting snow, generaUy low. 
(Leas than 0 ft.)

Heavy drifting snow, generally low. (Leas than 
0 ft.)

Slight or moderate blowing snow, generally high. 
(0 ft. or more)

Heavy blowing snow, generally high (6 ft. or 
more)

40—40: Fog sr kc fag at the time af shsarTatlaa. 
(Vis. lass than 1,100 yda.)

41 Fog or ice fog in patches

42 Fog or ice fog, sky
discemiule

43 Fog or ice fog, sky not
discernible

44 Fog or ice fog, sky
discemibk

46 Fog or ice fog, sky not 
discemibk

Has become thinner 
' during the pre­

ceding hour.

No appreeiabk 
' change during the 

preceding hour.

46 Fog or ice fog, sa,>
discemibk

47 Fog or ke fog, sky not
discemibk

48
49

Fog or ice fog at a distance at the time of observa­
tion, but not at the station during the preceding 
hour, the fog or ice fog extending to a level above 
that of the observer.

Has begun or has be­
come thkker during 
the preceding hour.

Fog, depoaitiiig rime, sky discemibk. 
Fog, depositing rime, sky not dkeemibk.

■0—00: Pradpitsllan at tha ataUan at the ttaa af
shsarTatlaa

74
75

Slight at time of 
obaervatioo.

Moderate at time 
of observation.

Heavy (dense) at 
' time of obser­

vation.

50—50: Driule.

60 Drissk, not freeiing, intermit­
tent

61 Drissk, not freeiing, continu­
ous

52 Drissk, not freeiing, intermit­
tent

63 Drissk, not freeiing, continu­
ous

64 Drissk, not freeiing, intermit­
tent

55 Drissk, not freeiing, continu­
ous

50 Drissk, freesing, slight.
57 Drissk, freesing, moderate or heavy (dense).
68 Drissk and rain, slight.
69 Drissk and rain, moderate or heavy.

00—00: Rain.

00 Rain, not freesing, intermittent Blight at time of
01 Rain, not freesing, continuous observation.

02 Rain, not freeiing, intermittent 1 Moderate at time
03 Rain, not freesing, continuous ) of observation.

04 Rain, not freesing, intermittent I Heavy at time of
06 Rain, not freesing, continuous | observation.

00 Rain, freesing, slight.
07 Rain, freesing, moderate or heavy.
68 Rain or driisk and snow, slight.
69 Rain or drink and snow, moderate or heavy.

70—70: Baud prsdpMalioa not la sbawws

70 Intermittent fall of snow Bakes iBIight at time of
71 Continuous fall of snow Bakes

72 Intermittent fall of snow Bakes
73 Continuous fall of snow Bakes

Intermittent fall of snow Bakes 
Continuous fall of snow Bakes

I observation.

I Moderate at time 
I of observation.

Heavy at time of 
observation.

70 lee prisms (with or without fog). 
77 Snow grains (with or without fog).

■rrECTIVB JAN. 1. IBgD FMH No. 2



CODE AND CONV'EHSION TABLES

Code Table 4—Continned
78 Isolated atarlike anow crystals (with or without

fog).
79 loe pellets (type a) (sleet, U.S. definition).

M—99: Shewery yredpitaden. ar predpitatieB wUh 
eurenl or recent Umndenterni

80 Rain shower(s), slight.
81 Rain shower(s), moderate or heavy.
82 Rain shower(s), violent.
83 Shower(s) of rain and snow mixed, slight.
84 Shower(s) of rain and snow mixed, moderate or

heavy.
85 Snow shower(s), alight.
80 Snow shower(s), moderate or heavy.

) Shower(s) of enow pellets, or
87 I ice pellets (type b) with or
88 I without rain or rain and 

j snow mixed.

80
00

03

96

08

00

Slight. 
Moderate or 

heavy.

Shower(s) of hail,* with or 
without rain or rain and 
snow mixed, not associated 
with thunder.

Slight rain at time of observa­
tion.

Moderate or heavy rain at 
time of observation.

Slight snow or rain and enow 
mixed or hail * at time of 
observation.

Moderate or heavy snow, or 
rain and snow mixed or 
hail * at time of observation.

Thunderstorm, slight or mod­
erate, without hail • but 
with rain and/or snow at 
time of observation.

Thunderstorm, slight or mod­
erate, with hail * at time of 
observation.

Thimderstorm, heavy, with­
out hail, > but with rain 
and/or snow at time of 
observation.

Thimderstorm combined with 
duststorm or sandstorm at 
time of observation.

Thunderstorm, heavy with 
hail • at time of observation. .

Slight. 
Moderate or 

heavy.

Thunderstorm 
during the 
preceding hour 
but not at 
time of 
observation.

Thunderstorm 
at time of 
observation.

Thunderstorm 
' at time of 

observation.

■ Tbs U.S. Wrm, “Ufbt lot" It tynonymoit witb tbe Buropeu Utin 
••jnlrt."

> Rilm to “bail" only.
> Rehrt to mow polloU, lot poUott (typt b). ud baU.

Code Table 5
(WMO CodeasOO]

Symbol W=Past Weather

Code
Fig­
ure

Weather

Cloud covering or leas of the celestial dome 
throughout the appropriate period.

Cloud covering more than of the celestial 
dome during part of the appropriate period 
and covering or less during part of the 
period.

Cloud covering more than of the celestial 
dome throughout the appropriate period.

Sandstorm, duststorm, or blowing snow.
Fog, ice fog, thick haxe or thick smoke.
Drixile.
Rain.
Snow, rain and snow mixed, or ice pellets.
Shower(s).
Thunderstorm, with or without precipitation.

Nora.—Tbe term “lee pellets" la synonyiiKma with the U.S. term 
“sleet."

Code Table 6
Symbol PPP=Atmospheric Pressure Re­

duced to Sea Level

Symbol P,PJ*,P,=Station Pressure

(One inch=33.86389 MilUbars)
(One miUibar=0.02952998 inch)

Non —with respect to predpitetlon. “et the statloo" 
point wbero U» Is aormnUy Uken.”

in. mb. in. mb. in. mb.

27.50 031.3 27. 68 937.4 27.86 946 4
27.51 931.6 27.69 937.7 27. 87 943. 8
27. 52 931.9 27. 70 938.0 27.88 944. 1
27. 53 932. 3 27.71 936 4 27.89 944. 5
27. 54 932.6 27. 72 936 7 27.90 944. 8
27. 55 933.0 27. 73 939.0 1 27. 91 945. 1
27. 56 933. 3 27. 74 939.4 27.92 945. 5
27. 57 933. 6 27. 75 939. 7 27. 93 94.5. 8
27. 58 934. 0 27.76 940. 1 27. 94 946. 2
27. .59 934. 3 27. 77 940.4 27. 95 946. 5
27. 60 934. 6 27. 78 940.7 27.96 946. 8
27.61 935.0 27. 79 041. 1 27. 97 947. 2
27. 62 935. 3 27. 80 941.4 { 27.98 947. 5
27. 63 935.7 ! 27. 81 941. 8 i 27. 99 947. 9
27. 64 936.0 27. 82 942. 1 1 26 00 946 2
27.65 936 3 27. 83 942. 4 I 26 01 946 5
27. 6b 936 7 27.84 942.8 i 26 02 946 9
27.67 937.0 27.85 946 1 ! 1 26 03 949.2

FHH No. 2 EFFECTIVE JAN. 1. 1969



CODE AND CONVERSION TABLES 

Code Table 6-Co!ltla■ed 

in. mb. in. mb. in. 
--
28. 04 949. 5 28. 58 967.8 29. 12 
28.05 949. 9 28. 59 968. 2 29. 13 
28. 06 950. 2 28. 60 968. 5 29. 14 
28. 07 950. 6 28. 61 968. 8 29. 15 
28.08 950. 9 28. 62 969. 2 29. 16 
28. 09 951. 2 28. 63 969. 5 29. 17 
28. 10 951. 6 28. 64 969. 9 29. 18 
28. 11 951. 9 28.65 970. 2 29. 19 
28. 12 952. 3 28. 66 970. 5 29. 20 
28. 13 952. 6 28. 67 970.9 29. 21 
28. 14 952. 9 28. 68 971. 2 29. 22 
28. 15 953. 3 28. 69 971. 6 29. 23 
28. 16 953. 6 28. 70 971. 9 29. 24 
28. 17 953. 9 28. 71 972. 2 29. 25 
28. 18 954. 3 28. 72 972. 6 29. 26 
28. 19 954.6 28. 73 972. 9 29. 27 
28. 20 955.0 28. 74 973. 2 29. 28 
28. 21 955. 3 28. 75 97a. 6 29. 29 
28. 22 955. 6 28. 76 973. 9 29. 30 
28. 23 956. 0 28. 77 974. 3 29. 31 
28. 24 956. 3 28. 78 974. 6 29. 32 
28. 25 956. 7 28. 79 974. 9 29. 33 
28. 26 957. 0 28. 80 975. 3 29. 34 
28. 27 957. 3 28. 81 975. 6 29. 35 
28. 28 957. 7 28. 82 976. 0 29. 36 
28. 29 958. 0 28. 83 976. 3 29. 37 
28. 30 958. 3 28. 84 976. 6 29. 38 
28. 31 958. 7 28. 85 977. 0 29. 39 
28. 32 950. 0 28. 86 977. 3 29. 40 
28. 33 959. 4 28. 87 977. 7 29.41 
28. 34 959. 7 28. 88 978. 0 29. 42 
28. 35 060. 0 28. 89 978. 3 29. 43 
28. 36 960. 4 28. 90 978. 7 29. 44 
28. 37 960. 7 28. 91 979.0 29. 45 
28. 38 961. 1 28. 92 979. 3 29. 46 
28. 39 961. 4 28.93 979. 7 29. 47 
28. 40 961. 7 28.94 980. 0 29.48 
28. 41 962. I 28. 95 980. 4 29. 49 
28. 42 962. 4 28.96 9P.O. 7 29. 50 
28. 43 962. 8 28. 97 981. 0 29. 51 
28. 44 96l. 1 :.!8. 98 981. 4 29. 52 
28. 45 963. 4 28. 99 981. 7 29. 53 
28. 46 963. 8 29. 00 982. 1 29. 54 
28. 47 964. 1 29. 01 982. 4 29. 55 
28. 48 964. 4 29.02 982. 7 29. 56 
28. 49 964. 8 29. 03 983. 1 29. 57 
28. 50 965. 1 29. 04 983.4 29. 58 
28. 51 065. 5 29. 05 983. 7 29. 59 
28. 52 965. 8 29. 06 984. 1 29. 60 
28. 53 966. 1 29. 07 984. 4 29. 61 
28. 54 966. 5 29. 08 984. 8 29. 6:.! 
28. 55 966. 8 29. 09 985. I 29. 63 
28 . .'J6 967. 2 29. 10 985. 4 

1

29. 64 
28. 57 967. 5 I 29. 11 985. 8 29. 65 

EFFECTIVE JAN. 1. lOOU 

rub. 

988. 1 
986.5 
988. 8 
987. 1 
987. 5 
987. 8 
988. 1 
988. 5 
988. 8 
989. 2 
989. 5 
989. 8 
99(), 2 
99(), 5 
990.9 
991. 2 
991. 5 
991. 9 
992. 2 
992. t 
992. 9 
993. 
993. 
993. 
994. 
994. 
994. 
995. 
995. 
995. 
996. • 

2 
6 
9 
2 
6 
9 
3 
6 
9 
3 
6 
0 
3 
6 
0 
3 
6 
0 
3 
7 
0 
3 
7 
0 
4 
7 
0 
4 
7 
0 
4 
7 

996. 
997. 
997. 
997. 
998. 
998. ' 
998. 
999. 
999.' 
999. 

1,000. 
1,000.' 
1,000. 
1, 001. 
1, 001. 
1,001. 
1,002. 
1, 002. 
1, 002. 
I, 003. 
I, 003. 
I, 003. 
I, 004. 

in. 

29. 66 
29.67 
29. 68 
29. 69 
29. 70 
29. 71 
29. 72 
29. 73 
29. 74 
29. 75 
29. 76 
29. 77 
29. 78 
29. 79 
29. 80 
29. 81 
29. 82 
29. 83 
29. 84 
29. 85 
29. 86 
29. 87 
29. 88 
29. 89 
29. 90 
29. 91 
29.92 
29. 93 
29. 94 
29.95 
29. 96 
29. 97 
29. 98 
29.99 
30. 00 
30. 01 
30. 02 
30.03 
30. 04 
30. 05 
30. 06 
30. 07 
30. 08 
30. 09 
30. 10 
30. 11 
30. 12 
30. 13 
30. 14 
30. 15 
30. rn 
30. 17 
30. 18 
30. 19 

Code Table ~Co■Un■ed 

mb. in. mb. I 
1, OM. 4 30. 20 1,022.7 
1,004.7 30. 21 1,023.0 
1,005.1 30. 22 I, 023. 4 
1,005.4 30. 23 I, 023. 7 
1,005.8 30. 24 1,024.0 
1, 006. I 30. 25 1,024.' 
1,006." 30. 26 1,024. 7 
1,006. 8 30. 27 1,025.1 
1,007. 1 30. 28 1,025.4 
1,007. 5 30. 29 I, 025. 7 
1,007. ~ 30. 30 1,026.1 
1, 008. 1 30. 31 1,026." 
I, 008. 5 30. 32 1,026. 8 
I, 008. 8 30. 33 1,027. 1 
1,009. I 30. 34 1,027. 4 
1,009.5 30. 35 1,027.8 
1,009.8 30. 36 1, 028. 1 
1,010. 2 30. 37 1,028. 4 
1,010.5 30. 38 1, 028. 8 
1,010.8 .;o, 39 I, 029. 1 
1,011.2 30. 40 1,029.5 
1,011. 5 30. 41 1,029.8 
1,011. 9 30. 42 I, 030. 1 
1,012. 2 30. 43 1,030. 5 
1,012. '., 30. 44 1,030. 8 
1,012 9 : 30. -&5 ,, 031. 2 
1,013. 2 30. 46 1,031.5 
1,013. 5 30. 47 1,031. 8 
1, 013. 9 30. 48 1,032. 2 
1,014. 2 30. -&9 l, 032. 5 
1, 014. 6 30. 50 l, 032. 8 
1,014. 9 30. 51 1,033. 2 
l, 015. 2 30. 52 l, 033. 5 
l, 015. 6 30. 53 l, 033. 9 
l, 015. 9 30. 54 1,034.2 
1,016. 3 30. 55 l, 034. 5 
I, 016. 6 30. 56 1,034.9 
I, 016. 9 30. 57 1,035.2 
1,017. 3 30. 58 1,035.6 
1, 017. 6 30. 59 l, 035. 9 
1, 017. 9 30. 60 1, 036.2 
1, OIS. 3 30. 61 1,036.6 
I, 018. 6 30. 62 1,036. 9 
I, 019. 0 30. 63 1,037.3 
I, 019. 3 30. 64 1,037.6 
1, 019. 6 30. 65 1,037. 9 
I, 020. 0 30. 66 1,038. 3 
I, 020. 3 30. 67 1,038. 6 
1,020. 7 30. 68 1,038. 9 
1, 021. 0 30. 69 1,039.3 
1,021.3 30. 70 1,039.6 
1,021. 7 30. 71 1,040.0 
1, 022. 0 30. 72 1,040. 3 
1,022. 4 I 30. 73 1,040. 6 

in. 

30. 1, 
30. 75 
30. 76 
30. 77 
30. 78 
30. 79 
30. 80 
30. 81 
30. 82 
30. 83 
30. 84 
30. 85 
30.86 
30. 87 
30. 88 
30. 89 
30. 90 
30. 91 
30. 92 
30. 93 
30. 94 
30. 95 
30. 96 
30. 97 
30. 98 
30. 99 
31. 00 
31. 01 
31. 02 
31. 03 

31. °" 
31. 05 
31. 06 
31. 07 
31. 08 
31. 09 
31. 10 
31. 11 
31. 12 
31. 13 
31. 14 
31. 15 
31. 16 
31. 17 
31. 18 
31. 19 
31. 20 
31. 21 
31. 22 
31. 23 
31. 2, 
31. 25 
31. 26 
31. 27 

mb. 

1,0'1.0 
1,041. 3 
1,0&1. 7 
1,00.0 
1, 0&2. 3 
1, 0&2. 7 
1, 0&3. 0 
1,043. 3 
1,043. 7 
1,04-lO 

1, °"'' 1, 04-l 7 
1, 046.0 
1,045.4 
1,045. 7 
1,046. 1 
1, 0&8. .. 
I, 046. 7 
1, 0&7. 1 
1,047.4 
1,047. 7 
1, CK& 1 
l, 048. 4 
1, CK& 8 
1,049.1 
1, 0&9. 
1,049. 

.. 
8 

1,050.1 
1,050. 
1,050. 

6 
8 

1,051. l 
1,051. 
1,051. 
1,052. 
1,052. 
1, 052. 
1,053. 
1, 053. 
1, 053. 
1,054. 
1,0M. , 

6 
8 
2 
5 
8 
2 
5 
8 
2 
5 
9 
2 
5 
9 
2 
6 
9 
2 
6 
9 
2 
6 
9 

1,054. 
1,055. 
1,055. 
1,055. 
1,056.' 
1,056. 
1, 056. 
1,057. 
1,057. 
1,057. 
1, 058. 
1, 058. 
1, 058. 

FMH No. 2 
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CODE AND CONVERSION TABLES 

ID. mb. ID. mb. in. mb. 

ai.• 1,069.3 31. 38 1,082.0 31. 44 l, 064. 7 

31 . • 1,069. I 31. 87 1,082. 3 31.46 1,085.0 

31. IO l, 069. 9 81. 38 1,082.6 31.48 1,085.4 

31.11 1,080.3 31.39 I, 063. 0 31.47 1,085. 7 

31.82 1, oeo.. 31. 40 1,083.3 31.48 I, 086. 0 

31. 33 1,081.0 31.41 1,083. 7 31." 1,086.4 
31.M 1,081.3 31. 42 1, OM. 0 
31. 36 l, 081. 6 31. 43 1,0M.3 

Code Table 7 

Symbol TT=Air Temperature 
Symbol T•T•=Dew Point Temperature 
Symbol T,T,=Muimum Temperature 
Symbol T.T.=Minimum Temperature 

Air and dew point 1urfaoe temperaturea (I.e., aymbola 

TT and T•T•, reapeetively) are coded In degrees Celaiua. 

Muimum, minimum and all other temperatul'tlfl In the 

Synoptic report are coded In degreea Fahrenheit. 

(Note: P ,cedurea for coding belew aero temperatures 

ID degreee Celalua are given in paragraph B6-2.2. Pro­

oedure1 for coding temperature1 of UM)° Fahrenheit or 

...._, and 0° Fahrenheit or lewer, are given in para­
snph B16-2.3. (See Converaion Tables 0, H and I) 

Code Table 8 
(WIIO Code Gell) 

Symbol CL=Clouds of Genera Sc, St, Cu, Cb 

Code Technical 8peeiflca- Nontechnical Specifi-
Fig- tion1 cation1 
ure 

0 No CL cloudl .. _____ No Stratocumul1111, 
Stratus, Cumulus, 
or Cumulonimbus. 

1 Cumulus humilia or Cumulus with little 
Cumulu1 fract1111 vertical extent and 
other than of bad seemingly flattened, 

weather,' orboth. or ragged Cumulus 
other than of bad 
wrather,1 or both. 

2 Cumulus modiocria Cumulus of moderate 
or congeatua, or strong vertical 
with or without 01tent generally 
Cumulus of spe- with protuberancl'II 
ciee fract1111 or in tho form of domes 
humili11, or Stra- or towors, oither ac-
tocumulua, all companied or not by 

fo'MH No. 2 

Code Table 8-ConUnaed 
(WIIO Code Ollll 

Code 
Technical 8peclfi.,._ Nontechnical Speclft-Fig-

ure tiODI catiODII 

2 having their buea other Cumulua or by 
at the eame level. Stratocumulua; all 

having their buea at 
the eame level. 

3 Cumulonimbus Cumulonimbu1, the 

calvua, with or aummita of which, 
without Cumulu,, at lea1t partially, 

Stratooumulua or lack 1harp outlines, 

Stratus. but are neither 
clearly ftbroua (cir-
riform) nor in the 
form of an anvil; 
Cumul1111, Stratocu-
mulua or Stratu, 
may alao be preeent. 

4 Stratocumulua cu- Stratocumulua formed 

mulogenitua. by the apreading out 
of Cumulus ; Cumu-
lua may alao be 
preeent. 

5 Stratocumulua other Stratocumulua not re-

than Stratocumu- aultlng from the 

lua oumulogenitua. spreading out of 
Cumulu1. 

6 Stratu1 nebuloaua Stratua in a more or 

or Stratus fractua 1888 continuous ahect 

other than of bad or layer, or in rag-
weather,' or both. ged ahreda, or both, 

but no Stratus 
fractua of bad 
weather.• 

7 Stratua fractu11 or Stratus fractus of bad 

Cumulus fractua weather I or Cumu-

of bad weathor,1 lua fractua of bad 
or both (pannua), weather,' or both 
uaually below (pannua), usually 

Altoatratu11 or below Altoatratull or 

Nimboatratua. Nimboatratus. 

8 Cumulull and Stra- Cumulus nnd Strato-

tocumulua other cumulus other than 

than Stratocumu- that formed from thll 

lua cumulogoni- spreading out of 

tu11, with basllll Cumulus; the base 

at different levels. of tho Cumulus is at 
a different level 
from that of the 
Stratocumulua. 

1-.:FFECTIVE JAN. 1, lOOU 
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CODE AND CONVERSION TABLES C-7 

Code Table 8-Coatinaed Code Tallie 10 

Code Terhnic&l Speciftca- Nontechnical 8peolfl-
F1g- tiona catlona 
ure 

9 Cumulonimbus 
oaplllatua (ofter.. 
with an anvil), 
with or without 
Cumulonimbus 
calvua, Cumulus, 
Stratocumulua, 
Stratus or 
pannua. 

Cumulonimbus, the 
upper part of which 
is clearly fibrous 
(clrriform), often In 
the form of an anvil, 
either accompanied 
or not by Cumulo­
nimbus without anvil 
or fibrous upper 
part, by Cumulus, 
Stratocumulus, 
Stratus or pannua. 

/ CL clouds invialblo 
owing to dark­
n08I!, fog, blow­
Ing dust or sand, 
or other similar 
phenomena. 

Stratocumulu,, Stratus, 
Cumulus, or Cumu­
lonlmbu1 invisible 
owing to darkneu, 
fog, blowing duet or 
aand, or other 
similar phenomena. 

I "Did ---" deNtel the oondlUODI which .-.u, ,111& durtn I 
precipitation and a 1hort tlm,• before and after. 

Code Table 9 
fW)(O Code HOO) 

Symbol la=Height above Ground of th-, Base 
of the Cloud 

Code 
Figure 

0 
1 
2 
3 
4 
5 
6 

Height In Feet 

o-
15o-
300-
6()()-

149 _____ __ __ _ 
299 ____ __ __ _ _ 
599 ____ __ ___ _ 

999 ____ ____ __ _ 
1, 000-1, 999 ____ _____ _ 
2, 000-3, 499 _____ _ - - __ 
3, 500-4, 999 _____ . __ _ 

7 5, 000-6, 499 ___ __ ___ _ 
8 6,500-7,991, ____ ____ _ 
9 8, 000 or higher, or no 

clouds. 

Height In Meters 

0- 49 
5o- 99 

100- 199 
200- 299 
300- 599 
6()()- 999 

1, 000-1, 499 
1, 500-1, 999 
2,000-2,499 
2, 500 or higher, or no 

clouds. 

NoTU: (1) The hellhta (In feet) elven In this code table appro1lmately 
corretpond to thoee 1lnn In WMO Code UIOO and to thole ch•en In the 
ninth decade (I.e., code ftlUNII IK>-99) of WMO Code un. 

(2) The term "helchl above sround" la COIISlden<l u heln1 the hel,ihl 
above the official ~m• elnatlon or abon 1tatlon leYel at a non­
~m• 1tatlo11. 

EFFECTIVE JAN. 1, 1060 

(WIIOCtdtalll 

Symbol C11=Clouda of Genera Ac, Al, Ne 

Code Technical Bpeciflca- Nontecbnioal Speolfl-
Flg- tlona catlon1 
ure 

0 No C.,. clouds __ __ __ No Altocumulua, Alto-

Altostratua trana­
lucldus. 

2 Altol!tratus opacus 
or Nlmboetratus . 

3 

5 

Altocumulus trana­
lucidus at a 
single level. 

Patches ( often len­
ticular) of Alto­
cumulus tran■lu­
cidua, continually 
changing and 
occuring at one 
or more levels. 

Altocumulus trana­
lucidus in bands, 
or one or more 
layer of Alto­
cumulus trana­
l11cidu11 or opacus, 
progreasively in­
vading the sky; 
thcac Altocumu­
h;s clouds gon­
erally thicken u 
a whole. 

1tratu■ or Nimbo-
1tratus. 

Altoetratua, the greater 
part of which la aemi­
tranaparent; through 
thil part the eun or 
moon may be weakly 
viaible u through 
ground pa11. 

Altoetratua, the greate 
part of which ill auffl­
clently dense to hide 
the sun or moon, or 
Nlmboatratu,. 

Altocumulus, the 
greater part of which 
is semitransparent, 
the varioua elements 
of the cloud change 
only ■lowly and are 
all at a ■Ingle level. 

Patche ( often in the 
form of almonds or 
lahee) of Altocumu­
lua, the greater part 
of which is aemi­
tran■parent; the 
clouds occur at one 
or more level■ and the 
elementa are continu­
ally changing in 
appearance. 

Semitransparent Alto­
c11mulu1 in bands, or 
Altocumulua in one 
or more f,lirly con­
tinuous layers (eemi­
tranaparent or 
opaque), prorrea­
aively invading the 
sky; the■e Altocumu­
lus cloud generally 
thicken aa a whole. 

l'IIB No. 2 



C-8 CODE AND CONVERIION TABLES 

CNe Tlllle lt--CNtla■ed 
Cede TaWe 11 ( 

(W)IOCodl-

Code Teebnioal Bpeelftca- Nontechnical Speolfi- Symbol Ca=Clouda of Genera Ci, Cc, Cs 

I'll- t.loDI •tlona 

UN Code Technical Speclftca- Nontechnical 8peclft. 

' Altocumulua cumu- Altooumulua reaultlnl 
Fit- tlona eatlona 

ure 

lapnitua ( or from the IJ)readinl 

cumulODimbo- out of Cumulu1 (or 

pnltua). Cumuloolmbua) . 0 NoC8 cloudl . . . No Clrrua, Clrroeumu-
lu1, or Clrronratua. 

7' Ai~oeumulu• tran• AltocumulUI ln two or 

lucldua or opacu1 more layen, Ulually 1 Clrrua ftbratua, Clrrul ln the form of 

ln two or more opaque ln plaoel, and 
1ometlme1 uncl- filament.I, 1trandl or 

layen, or Alto- not prop'tlllively 
nua, not prQIJ'M- hoolu, not prQIJ'M-

cumuluaopacUI lnvadln1 the 1ky; or 
1lvely lnvadln1 1lvely lnvadln1 the 

ln a llncle layer opaque layer of Alto-
the 1ky. 1ky. 

notpropealvely cumulU1, not pro-

lnvadlnc the 1ky, INJlllvely lnvadln1 2 Clrru1 1pillatU1, In Den1e Clrru1 ln patchea 

or Altocumulua the 1ky; or Alto-
patoha or entan- or ent&nlled 1heave1, 

with Altonratu, cumulu• toaether 
sled lheav•, which U1ually do not 

or NlmboltratUI. with Altol\ratUI or 
which uaually do lncreue and 1ome-

Nlmboltratu1. 
not lnereue and tlme1 1eem to be the 

10metlme1aeem remalna of the upper 

8 Altocumulua cutel- Altocumulua with 
to be the remain• part of a Cumulo-

lan\11 or ftoccua. 1proutlnp ln the form 
of the upper part nimbu1; or Clrru1 

of ,mall towen or 
of a Cumulonlm- with 1proutlnp ln 

battlementa, or Alto-
bua; or Cirrus the form of ,mall 

cumulua bavlnl the 
cutellanu1 or turret. or battle-

appearance of eumu-
ftOOCUI, mentl, or CirrUI 

llform tuft,. 
havln1 the appear-
ance of cumuliform 

9 Altocumulua of a AltocumulU11 of a 
tufta. 

chaotic 1ky, pn- chaotic 1ky, 1en-

erally at 1everal erally at 1everal 3 CirrUI 1pluatu1 cu- Den11e Clrru1, often in 

levell. levell. 
mulonimbogenl- the form of an anvil, 

tu,. bein1 the remain• of 

C11 cloudl invilible AltooumulUI, Alto-
the upper partl of 

owllll to dark• 1tratua and Nlmbo-
Cumulonimbua. 

n•, fOI, blowln1 atratua lnvialble 

duat or aand, or owing to darkne11, 4 Clrru1 unclnu1 or fi. Clrru1 In the form of 

other 1lmllar phe- fOI, blowln1 dUlt or 
bratu1, or both, hookll or of filament.II 

nomena, or be- und or other 1lmilar 
progrealvely In- or both, progre11lvely 

ca111e of a con- phenomena, or more 
vadlng the 11ky; lnvadln1 the 11ky; 

tinuOUI layer of often becaUle of the 
they generally they generally be-

lower cloudl. preeence of a con• 
thicken a11 a come den11er u a 

tlnuou■ la:ver of whole. whole. 

lower cloudl. 
5 Cirru11 (often In Cirru11 (often in bandll 

bandll) and Clrro- converging toward11 

11tratu11, or Cirro- one or t•·o opp011ite 

11tratu11 alone, pro- point.II of the hori-

gre11ively lnvad- son) and Cirroetra-

ln1 the 11ky ; they tu8, or Clrr<>l!tratu11 

generally thicken alone ; In either cue, 

u a whole, but they are progree• 

the contlnuou11 11ively Invading the 

veil dOCI not 1ky, and generally 

1<:FFECTIVE JAN. 1, 1969 
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-·--------·· 
CODE AND CONVl:R8ION TABLES 

) Code Table 11-Continued CNeTulell 
I 

" (WJIOC..-Code Technical Speciflca- Nonteohnical Specifl. 
Fig- tiona cationa Symbol a• Charact.eriatic of Preaure TmdenoJ .I ure 

During the 3 Houn Preceding the 
5 reach 45° above growing deneer u a Time of Obeervation 

the horiaon. whole, but the con-
tinuoll8 veil doe. Code 
not reach 45° above Fig- Delcrlption 

ure 
the horiaon. 

6 Cirrus (often in Cirru11 (often In banda 0 Increulng, then deoreuin1; atmoepherio prea-
bands) and Clrro- converging towarda sure the aame or lusher than 3 bn. ap. 
stratus, or Cirro- one or two oppoelte 
stratu1 alone, pro- point■ of the hori- 1 Increuing, then 1teady; 
greulvely lnvad- 10n) and Clrro- or increasing, then in-
Ing the 1ky; they 1tratu1, or Cirro- creuing more ■lowly Atm01pberic prea-

I ' generally thicken 1tratu1 alone; In 2 Increuing (1teadily or 1ure now lusher 
aa a whole; the either cue, they are unateadily) than 3 houn 
contlnuou1 veil progreulvely invad- 3 Decreasing or ■teady, ago. 
extenda more ing the ■ky, and then increasing; or in-
tbn 45° above generally growing creuing, then increu-
the horiaon, with- denaer aa a whole; ing m:,re rapidly 
out the 1ky being the contlnuou■ veil 
totally covered. extenda more than 4 Steady, atmoapheric pre111ure the ■ame u 3 

45° above the hori- hr■.ap. 
10n, without the ■ky 
being totally covered. 5 Decreasing, then increuing; atmoapheric prea-

■ure the ■ame or lower than 3 bn. ap. 
7 Clrroetratu■ cover- Veil of Cirroetratu■ 

ing the whole ■ky. covering the cele■- 6 Decreuing, then 1teady; 
tial dome. or decreuing then de-

creuing more ■lowly 
8 Clrroetrat119 not Clrroetratll8 not pro- 7 Decreuing (1teadlly or Atmoapheric prea-

progrea■lvely in- greulvely invading unsteadily) ■ure now lower 
vadln,: the sky the 1ky and not 8 Steady or increasing, then than 3 houn 
and not entirely completely covering decreuing; or decreu- ago. 
covering It. the celeatial dome. ing then decreuing 

more rapidly 
9 Cirrocumulua alone, Cirrocumulu1 alone, or 

or Cirrocumulua Cirrocumulus acoom- 9 Indicator figure 
predominant panled by Cirrus or 
among the Ca Clrroatratu11, or both, 

Non: Code llpn t II laecl • ID lncllca&or to lllplfJ tha& tbl 2 oodl clouds. but Cirrocumulus 18 fllW'el lmmedll&ely followinl It In tbe p-oup -lain lnlonu&lon on 
predominant. elemenla other tban.., The other elemenu to be nponecl 1n dllamlned 

bJ Rclalonll ..-it. Unl&ld 8ll&el .. tlonl In ll)ldlled - report 
C8 clouds Invisible Clrru11, Clrrocumulus, the eode llpn t lmmedll&IIJ lollowed bJ the IIIIOUllt of tbe .._.._ 

owing to dark- and Clrroetratua In-
.._ ...... (PtlP,I) , (hr. BH) 

neu, fog, blowing visible owing to 
dust or sand or darknen, fog, blow-
other similar phe- Ing duat or sand or 
nomena, or be- other 11lmilar phe-
cause of a con- nomena, or more 
tlnuous layer of often becauee of the 
lower clouda. preeence of a con-

tinuou1 layer of 
lower clouds. 

EFFECTIVE JAN. 1, 1969 1'11B No. 2 



C'r-10 CODI AND CONVIR8JON TABLES 

fAaTulell 

Symbol ,. .. Amount of 3-Hour Pre.ore 
Tendency 

Code lnobel of MIW- Codd lncbee of I MIW-
Pipn Mereury ban Flpre Mercury 1,a,. 

---· 
00 0. 000 0. 0 
02 0. 006 0. 2 52 0. lM 6. 2 
03 0. 010 0. 3 M o. 1eo 5. 4 
06 0. OllS 0. 5 6& 0.165 6. 6 
'11 0. 020 0. 7 58 0. ~TO 5. 8 
08 0. 025 0. 8 59 0. 175 5. 9 

10 0. 030 1. 0 61 0. 180 6. 1 
12 0. 036 1. 2 63 0. 185 6. 3 
14 0. 040 1. 4 64 0. 190 6. 4 

16 0.046 1. 5 66 0. 195 6. 6 
17 0. 050 1. 7 68 0. 200 6. 8 

19 0. OM 1. 9 69 0.205 6. 9 
20 0. 060 2. 0 71 0. 210 7. 1 
22 0. 065 2. 2 73 0. 215 7. 3 
24 0. 070 2. 4 75 0. 220 7.5 
25 0. 075 2. 5 76 0. 225 7.6 

27 0. 080 2. 7 78 0. 230 7. 8 
29 0. 086 2. 9 80 0. 235 8. 0 
30 0. 090 3. 0 81 0. 240 8. 1 
32 0. 095 3. 2 83 0. 245 8. 3 
34 0. 100 3. 4 85 0. 250 8. 5 

36 0. 105 3. 6 86 0. 255 8. 6 
37 0. 110 3. 7 88 0.280 8. 8 
39 0. 115 3. 9 90 0. 265 9.0 
41 0. 120 4. l 91 0. 270 9. l 
42 o. 125 4. 2 93 0. 275 9. 3 

44 0. 130 4.4 95 0. 280 9. 5 
46 0. 135 4. 6 97 0. 285 9. '/ 
47 0. 140 4. 7 98 0. 290 9. 8 
49 0. 145 4. 9 
51 0. 150 5. l 

Nona: 
(A) The tbne,i., period -4 ID comput1D1 the teDdellcJ II the full 

tint II-. ..-dins the aetal thM of oi..Tatloll. 
(B) Wba the UIIOUllt of tbe pr-. tendency equala °' t1CNCII 

D.11 mbt., tbe s,oup ..... ,rW be iDNrttd ID tbe i-.. l>lknrlllc tbe 

Tff ... s,oup. 

FMH No. 2 

CodeTule 14 
1wwoea,7111 

Symbol ,-.,..=Amount of Preaaure Change at 
the Station Level During Put 24 Houn 

Code Amour.t of Praure Cbaqe 
F11ure 

00 No change; preaure aame u 24 houn ago 
01 Preeaure baa rlH■ 0.1 mb 
02 " " 0.2mb 
03 " II II 0.3mb 
04 II II II 0.4 mb 
06 " " II 0.5mb 
06 II " " 0.6mb 
07 " " II 0.7 mb 
08 II II II 0.8mb 
09 II II II 0.9mb 
10 " " II 1.0 mb 
11 " II " 1.1 mb 
12 •• " " Umb 

etc. etc. 
38 II II II 3.8mb 
39 " " " 3.9mb 
40 " 

II II 4 mb 
41 " " 

II ~ mb 
42 " 

II II 6 mb 
43 .. II II 7 mb 
44 II .. .. 8 mb 
46 " II II 9 mb 
46 " II II 10 mb 
47 ., .. II 11 mb 
48 II II II 12 mb 
59 " " II 13 mbor mol't'l 
50 Not uaed 
51 Pl't!llure bu r■lle• 0.1 mb 
52 " 

II II 0.2 mb 
53 II II II 0.3 mb 
M II II II 0.4 mb 
55 II " 

II 0.5mb 
56 II II II 0.6mb 
57 II II II 0.7 mb 
58 " 

II II 0.8mb 
59 II II II 0.9mb 
60 II II II 1.0mb 
61 II II II l.l mb 
62 II " 

II 1.2 mb 
otc. etc. 

88 II II II 3.8mb 
89 II II II 3.9 mb 
90 II II II 4 mb 
91 II " " 5 mb 
92 " 

II II 6 mb 
93 II II II 7 mb 
94 II II II 8 mb 
95 

,, II II 9 mb 

~FFEOTIVE JAN. 1, 19611 
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CODE AND CONVERBION TABU8 

Code Table 14--Co■U■ud 

Code 
Fi1ure 

Amount of Praure Cbanp 

96 Preuure bu f.U.a 10 mb 
97 " " " 11 mb 
98 " " " 12 mb 
99 " " " 13 mb or more 

Code Table 15 

Symbol ll=Amount of Precipitation 

(In &-lwur period~ &bl ldual time or ollllrn&IGD) 

Code Code Code 
Fig- Amount Fig• Amount Fig- Amount 
ure ure ure 

--._ 

00 Trace I 07 .07 inch. 97 .97 inch 
01 .01 inch. 08 .08 inch. 98 .98 inch 
02 .02 Inch. 09 .09 inch. 99 .99 inch 
03 .03 inch. 10 .10 inch. 00 1.00.• 
04 . 04 inch. 11 .11 inch . 01 1.01.• 
06 .06 inch. etc. etc. 02 1.02.• 
06 .06 inch. 96 .96 inch. etc. etc. 

1 A .._ or pnclpl&l&loa II an IIIIOUII& .....u, -.ldlnd &oo 1111111 

lo IIIIIIUn; I.e.,• &blll 0.005 lllob. 
I Wbea the IIIIOUII& or pnelpl&l&loa II 1.00 llleh ct -. Ull 1111111ber 

or whole lncbel II reponed bJ a plain IADIUII• word Jn.w Ill &be 

~ lrnmedla&tlJ l>llowlllc the 1aa .. poup. 

Code Table H 

Symbol 1,=Time Precipitation Began or 
Ended 1 

Code Time Began or Code Time Began or 
Fig- Ended Fig- Ended 
urc ure 
--

0 No precipitation. 6 5 to 6 houn ago. 
1 Lees than 1 hr. ago 7 6 to 12 houra ago. 
2 1 to 2 houn ago. 8 More than 12 
3 2 to 3 houra ago. houra ago. 
4 3 to 4 hours ago. 9 Unknown. 
:i 4 to 5 houn ago. 

1 In rela&lon to the "olftclal Urne or obarn&lon." 
(N0TI: Thia Code Table IL! 1111d bJ the Unl&ed B&a&ee 111d Clllada.) 

El'l'ECTIVE JAN. 1, 1969 

C..TulelT 
IWIIOO-.. 

Symbol ■-Total Accumulated Depth of Snow 
(Oapaidl&&III .... U..tllllli&u ILM) 

Code Depth of Snow OD Codi, Depth of a.ow • 
Fie· Ground Pl,- Onud 

ure .1------ ure -1-------

0 None. 
1 1 inoh. 
2 2 inobel. 
3 3 inohe1. 
4 4 inohel. 

& & inobel. 
e e inobel. 
7 7 inobel. 
8 8 inobel or IDCll'I, 
I Lea tbu O.& laob. 

•Non. <O.llaelltl-lllldw••INIIDd ............ TUCI 
forQDOPUooodlns .,.,_, 

C.e Table 18 
IWMO Code NlJ 

Symbol Dr.= Direction From Which Ci. Clouda 
Are Moving 

Symbol O..=Direction From Which C.. Clouda 
Are Moving 

Code 
Fl,-
ure 

0 
1 
2 
3 
4 
6 
6 
7 
8 
9 

Code 
Fig-
ure 

Direction 

Stationary 
Cloud comiq from NE 

" " " E 
" " " BE 
" " " 8 
" " " 8W 
" " " w 
" " " NW 
" " " N 

No definite direction, or unknown 

Code Table 11 
(WNO Code_ 

Symbol C=Genua (Type) of Cloud 

Type of Cloud 

0 Cirrus ____ _______________ - - -_ - _ - _ - - Ci 
1 Cirrocumulw,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cc 
2 Cirroetratu1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. 
3 Altocumulu1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Ac 
4 Altoetratu1 _______ _____ _________ ____ Al 
5 Nimboetratu1. __ ___ __ ___________ . _ _ _ N1 
6 8tratocumulu11. _________________ ____ Sc 
7 Stratw,. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ St 
8 Cumulu• __________________ . ____ ___ . Cu 
9 Cumulonlmbw,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cb 

/ Cloud not villble owing to darkne111 lot, 
dw,tatorm, 1andltorm, or other an&lopu11 
phenomena. 

1'11B No. 2 



CODE AND CON\'J:R8ION TABLES 

CW.NIii• 
(WMOC.1lr71 

8.,mbol ...__ Beipt of Bue of Cloud Lays 
WhOM Type ii Indicated by C 

Code 
Plpn 

Belpt ln Feet 

00 La tban 100 ...... . . 
01 100 ............... . 
02 too ............... . 
oa aoo ............ . . 

°' '°°················ 
06 600 ........ ... .... . 
08 800 ............... . 
f1I 700 ............... . 
08 800 .............. . . 
00 900 .. . . . ..... . .... . 

10 1,000 ............... . 
11 1,100 ........ . ...... . 
12 l,too. .... .. . ... .... . 
13 1,300 .... . ....... . .. . 
14 1,400 ...... . . . ...... . 
16 1,600 .. ........ .. .. . . 
us 1,800 . .. . . . ... ..... . . 
17 1,700 .. . . . .......... . 
18 1,800 . . ...... . ... . . . . 
19 1,900 .. . . . .......... . 

20 2,000 . .. ... . ..... . .. . 
21 2,100 ............. . . . 
22 2,200 .. . . ... . .. .. . .. . 
23 2,300 .. .. ... . ... .... . 
24 2,400 .. . . . . . ........ . 
25 2,500 ...... . ........ . 

28 2,000 .. . ..... . ... . .. . . 
27 2,700 . ....... . . . .. .. . 
28 2,800 . .. . .. . .. . ..... . 
29 2,900 .. ... . ... . .. . . . . 

30 3,000 .. ...... .... .. . . 
31 3,100 .. ... . . . ........ . 
32 3,200 . . . .... ........ . 
33 3,300 ... .. . . ... . .... . 
34 3,400. .. . ... . .... .. . 
35 3,500 .. . . . . ......... . 
36 3,000 ... .. . . . .... . . . . 
37 3,700 . . ...... ... .. . . . . 
38 3,800 .... ..... ..... . . . 
39 3,900 .. . ..... ....... . 

Heiibt In Meten 

Lathan 30. 
ao. 
eo. 
90. 
120. 
160. 
180. 
210. 
240. 
270. 

300. 
330. 
360. 
310. 
420. 
460. 
480. 
610. 
MO. 
670. 

800. 
830. 
NO. 
690. 
720. 
760. 

780. 
810. 
MO. 
870. 

900. 
930. 
980. 
990. 

1,020. 
l,OMI. 
1,080. 
1,110. 
1,140. 
1,170. 

.fO 4,000. ... . ....... . ... 1,200. 
41 4,100 .. . . .. ...... . .. . 1,230. 
42 4,200... .. . ......... . 1,280. 
43 4,300. .. .. ... . ... . . .. 1,290. 
44 4,400. .... . .. . ..... . . 1,320. 

FMB No. 2 

CodeTule~aed 

Code 
Fisure 

46 
48 
47 
48 
49 

Helpt ln Feet 

4,600 ...... . ...... . 
4,800 ... . ........ . . 
4,700 ...... . . ... .. . 
4,800 .... .. ....... . 
4,900 ............. . 

60 6,000 ............. . 
51 Not speciled . .... ... . 
~2 Not 11pecl8ed . . . . .... . 
63 Not apeel4ecL . ..... . 
M Not speciled .. ... .. . . 
M Not apecUled ........ . 
H 8,000 ... . .. .... .. . . 
67 7,000 ............. . 
68 8,000 ...... ... .... . 
H 9,000 ............. . 

60 10,000 .......... . .. . 
81 11,000 ....... . .. . . . . 
82 12,000 ........ . .... . 
ea 11,000 ............. . 
M 14,000 ............. . 
65 16,000 ............. . 
tl6 18,000 ............. . 
87 17,000 .... ...... . .. . 
es 18,000 ............. . 
69 19,000 ............. . 

70 20,000 ............. . 
71 21,000 ......... _. _ .. 
72 22,000 .... . . ... . . .. . 
73 23,000 ............. . 
74 24,000 .... . ........ . 
76 25,000 ........ .... . . 
76 28,000 .... . ... . . . .. . 
77 27,000 .... ... .. .. . . . 
78 28,000 . . .. . ........ . 
79 29,000 ..... _ ....... . 

80 30,000 .......... .. . . 
81 35,000 .. ..... . ..... . 
82 40,000 ..... .. . . ... _. 
83 45,000 ...... . . ... .. . 
84 50,000 .... .. _ . ..... . 
115 55,000 ...... . ...... . 
88 60,000 .... . . .. . .. . . . 
87 65,000 ..... .. .... . . . 
88 70,000 .... ... ... .. . . 
89 Higher than 70,000 ... . 

Hel1ht In Meten 

1,360. 
1,380. 
1,410. 
1,440. 
1,470. 

1,600. 

1,800. 
2,100. 
2,400. 
2,700. 

3,000. 
3,300. 
3,800. 
3,900. 
4,200. 
4,600. 
4,800. 
,;,100. 
5,400. 
5,700. 

8,000. 
6,300. 
6,600. 
6,900. 
7,200. 
7,500. 
7,800. 
8,100. 
8,400. 
8,700. 

9,000. 
10,600. 
12,000. 
13,500. 
15,000. 
16,500. 
18,000. 
19,500. 
21,000. 

H~ber than 21,000. 

90 0-149... .. .. . . . .... 0-49. 
91 1~299 .... . _... . ... ~99. 
92 aoo-m.. .. . . . . . .. . . 100-199. 
93 600-999. . . . . . . . . . . . . 200-299. 

EFFECTIVE JAN. 1, 1969 
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00D1: AND CONV&UIOM TAIILSB C-13 

) CodeTallle~■dllaed 

Code 
Fl,ure 

Heicbt in Feet 

N 1,000-1,999 ......... . 
96 2,000-3,499 .. ..... J •• 

N 3,60(H,999 ......... . 
97 6,000-e,499 ...... . .. . 
98 8,600-7,999 ......... . 
99 8,000 or higher, or no 

clouda. 

Heicbt in Met.erl 

~699. 
800-999. 
1,000-1,499. 
1,600-1,999. 
2,000-2,499. 
2,600 or hlcher, or no 

olouda. 

Noru.-(A) If the 01-nd belabl II .,__ two ol the npanable 
belabll • pftll Ill the teble, the oode llun IDr the loww reparlable 
belabt wW be reparted whmoode lllmWOO&o •• laelallft, .. tn90lftd , 

(B) Toe 9o-911 dleade abaald - be UNd b -u.i parpaM 

or Ill l1)ldll w.&ber reparll from lblpe. 

Q»de Table 21 
(WMOCodea) 

Symbol 8p8p=Special Phenomena Code, Gen­
eral Description 

Code "Oenerm" deacrlptlon with "detailed" code 
Fl1- uaed (Symbol ol detailed code 1hown In 
ure parentb-) 

•tt: GrHad ud Mllc.U ...... ....... .. 

00 Averqe depth ol deepeet 1nowdrift.a (In feet). 
(nn) 

01 Depth ol newly fallen ■now durlq put 6 
hour■ (In whole lncbee). (nn) 

02 Water equivalent ol 1now and/or Ice on ground 
(tenth■ ol an Inch). (nn) 

03 Water equivalent ol 11now and/or Ice on ground 
(In whole lnchC!I}, (nn) 

04 Total amount ol 1now and/or Ice on ground (In 
whole lncbee). (nn) 

06 State ol ground. (EE) 
06 Froet. (tt, 11) 
07 Glue, average rate ol accrual per hour (In 

ten the of an Inch). (nn) 
08 State ol eea, or Period ol eea 11well. (S.S, or 

K 11K 11) 

09 Water temperature In whole degree■ (Faren­
helt or Celelue). (nn) 

1~11: aN .. 

10 Direction of clouda from 1tatlon, or clouda. 
((D1D1 or 11) 

11 
12 
13 
14 Nonpel'liet-ent contralle; time flret oblervr,d. 

(tt) 
16 Perelltent contrail■; time flm oblerved. (tt) 

EFFECTIVE JAN. 1, 1989 

Code ,.._ 

ure 

"Gmenl" ~ with "detailed" lode 
Ullld =bol ol clet.alled lode ebon ID 
para ) 

18 Atmoepherlc preaure redueed to meu -
level, lonet in put 6 boure (in "'8111" and 
"unit.a" of mbe.). (nn) 

17 Time of loweet preaure, or Barometric IW,il­
ity. (tt or 11) 

18 Time front puled 1tatlon, or Front. (tt or 11) 

19 
--•= .... Dua 

~ Direction of maximum wind in '8111 of dep-eee 
(dd) 

21 Speed of maximum wind. (ff) 
22 Speed of peak guat.a. (ff) 
23 Averqe 1peed of prevalllq wind durinc put 

6 hour■. (ff) 
24 Prevallin1 wind direction durlq put 8 houn. 

(dd) 
26 Wind diredlon durlq put hour. or Wind 

direction 1 hour &IO, (11 or dd) 
28 Wind epeed durln1 put hour. (u) 
27 Time of blcheet wind. (tt) 
28 Pronounced clockwile (veerlq) lhlft in wind 

diroction. (tt, 11) 

29 Pronounced counterclockwile (backlns) 1blft 
in wind direction. (tt, 11) 

...,.: P111au1aeb 

30 Fog; direction or varlabllity. (D1D1 or 11) 
31 Fog began. (tt) 
32 Fog ended. (tt) 
33 Fog bank in dietance; dlrcetion or varlabllity 

(D1D1 or 11) 
34 Smoke; direction or variability. (D,D, or 11) 

.n: ............ .. 

36 Blowing duet (or ■and), blowln11now. (tt, 11) 

36 
37 Drlftln1 d111t (or ■and), drlftin11now. (tt, 11) 

38 Duet wblrla; time began or variability. (tt or 
11) 

39 Duet wblrla; time ended or variability. (tt or 
11) 

4MI: Vlllbllt, 

40 Vielbllity; time of cbanp, or varlablllty. (tt or 
11) 

41 Vlalbility to NE. (VV) 
42 Vlelbllity to E. (VV) 

1'11B No. 2 



C-14 CODE AND CONVERSION TABLES 

<We Table Jl-o.da■ed 

Code 11Genaal" deecription with "detailed" code 
111- UMd (Symbol of detailed code 1hown In 
UN parentbe■e■) 

4MI: TidllllltJ--C.atlaa .. 

43 Vlllblllty to BE. (VV) 
44 Vlaibillty to 8. (VV) 
46 Vllibility to SW. (VV) 
46 Vialbility to W. (VV) 
47 Vlalblllty to NW. (VV) 
48 Vllibillty to N. (VV) 
49 

...... : a. ... 

9 Din,Jtion from which CL, C111 , Ca cloud■ are 
movln1 (Da., D111, 0.) , 

To report cloud dlreetlona, the Special Phe­
nomena 1roup become■ 99DLD111Da , 

<'AMI• Table 22 

Symbol .,.,=Special Phenomena Table, De­
tailed Description 

Sever&l individual code tablee are required to report 
data for 1.,1 •. For eue of identification the individual 
11.,a. code tablee are coneidered to be partll of om, g11neral 
,.,a. code table \No. 22) and they are deeignated by 
letter (e.1., 22a, 22b, 22c, etc.) . The individual 11.,1. 
code tablee are: 

C .. e 
Table 

22a 
22b 
22c 
22d 
22e 
22f 
22g 
22h 
22i 

U nitll of Specific Value ____ __ 
State of Ground __ ___ __ ___ __ 
Time __ __ . ____ __ ___________ 
Variation in Phenomena ____ _ 
State of Sea ___________ ___ __ 
Period of Sea SwelL _____ ___ 
Direction from Station __ ____ 
Wind Speed ___ - - - __ - _ - - - - - -
Direction of Cloud Move-

ment. 

FMH No. 2 

81mbol 

nn 
EE 
tt 
II 

SJ!, 
K.K. 
D,D, 
ff 
DL, D1i1, and 

DR· 

<'ANte Table 22a 
(WKOOodla) 

Symbol •• = Unita of Specific Value (00-99) 

Code Value (dependlna on "ge)neral" code figure 
Fi1ure Uled l 

00 Zero or le11 than 1 unit. 
01 1; 10; 100; or 1,000. 
02 2; 20; 200; or 2,000. 

Etc. Etc. 
12 12; 120; 1,200; or 12,000. 
13 13; 130; 1,300; or 13,000. 

Etc. Etc. 
98 98; 980; 9,800; or 98,000. 

1 99 99 or more; 990 or more; 9,900 or more; 
99,000 or more. 

•When the ftlue lo be coded for IJlllbol "nn" la "mon than 911, eU." 
the appropriate number of 118,8,.nn irrou .. will be med; I.e., In the 
llnt sn,up (or sn,u .. ) 118 will be reported lor "nn" 111d the amount In 
e•- of 100 (or :ioo, etc., 11 appropna&e) will be nported for "M" In the 
!Ml ll'OUP of the 111rlel. ror eumple: 100 lnebel of IIIOW on sround would 
be eoded 1IOt9II tOeOO; 106 lnchel, 90M 90MIII; 210 lncbel, 90M 90t911 
9MIO, etc. 

(Non: In the eumple slnn In foo&no&e I, lmmedll&ely abon, WMO 
Recton JV baa apec:lfted th&& tho de~h of mow be slnn In eentlmeten 
raiher than lnchel. In thll - the United Stat. will oontlnue national 
eua&om 111d report the dep&h ol l!ln' on sn,und In lnchll. Howenr, thole 
llllnc reportl from other countrlel abould be alert lo the J-1blllty that 
dep&ba of- on sn,und may be reported In centlmetera.) 

CANle Table 22b 
(WMO CodeOIOOI 

Symbol E=St&te of Ground (0 to 9) 
Symbol EE=State of Ground (00 to 09) 

Code State of Ground 
Fl1ure ------- ---------

00 Surface of ground dry (no appreciable amount 
of duet or looee 11and). 

01 Surface of ground molet. 
02 Surface of ground wet (standing water in small 

or large poolll on 11urface). 
03 Surface of ground froaen. 
04 Glueoriceonground, hutnosnowormelting enow. 
05 Snow or melting snow (with or without ice) 

covering le1111 than one-half of ground. 
06 Snow or melting snow (with or without ice) 

covering more than one-half of ground but 
ground not completely covered. 

07 Snow or melting snow (with or without ice) 
covering ground completely. 

08 Lo011e dry snow, dust or sand, CO\'ering more 
than one-half of ground ( but not completely) . 

09 Lo011e dry snow, dust or sand covering ground 
completely. 

NOTU 

(a) Where dlllt or sand Is reported and the temperature II below o• c .. 
the word DUST or SAND II added at the end ol the mfllllle. 

(b) The dennltlona In the code for IC for numben Oto 3 apply to repre• 
111ntatln bare around and nwnben 4 to 9 to an open repret111ntatlve area. 

Cc) In all lnatanCM the hl1hell code n,um appllcable wtll be reported. 

EFFECTIVE JAN. 1, 1900 

• 



CODE AND CONVERSION TABLES C-15 

Code Table 22e Code Table DI 
[WMO Code 417) [WIIO Code a) 

Symbol tt= Units and Tenths of Hours Before 
Observation (00-75) 

Code Houn and minutes Code Hours and minutes 
Fig- bef•e obeervation Fig- bef•e observation 
ure ure 

00 At observation. 43 4 houn 18 minutes. 
01 0 hour 6 minutes. 44 4 II 24 " 
02 0 " 12 " 45 4 II 30 II 

03 0 II 18 II 46 4 II 36 II 

04 0 II 24 II 47 4 II 42 II 

05 0 II 30 II 48 4 II 48 II 

06 0 II 36 II 49 4 " 54 II 

07 0 II 42 II 50 5 houn 0 II 

08 0 II 48 II 51 !j II 6 II 

09 0 II 54 II 52 5 II 12 II 

10 1 hour 0 II 53 5 II 18 II 

11 1 II 6 II 54 5 II 24 II 

12 1 II 12 II 55 5 II 30 II 

13 1 II 18 II 56 5 II 36 II 

14 1 II 24 II 57 5 II 42 II 

15 1 II 30 II 58 5 II 48 II 

16 1 II 36 II 59 5 II 54 II 

17 1 II 42 II 60 6 houn 0 II 

18 1 II 48 II 61 6 to 7 hours. 
19 1 II 54 II 62 7 to 8 II 

20 2 hours 0 II 63 8 to 9 II 

21 2 II 6 II 64 9 to 10 II 

22 2 II 12 " 65 10 to 11 II 

23 2 II 18 " 66 11 to 12 II 

24 2 II 24 II 67 12 to 18 II 

25 2 " 30 II 68 More than 18 
26 2 II 36 II houn. 
27 2 " 42 II 69 Time unknown. 
28 2 II 48 " 70 Began during 
29 2 II 54 II observation. 
30 3 hours 0 " 71 Ended during 
31 3 II 6 II obeervation. 
32 3 II 12 " 72 Began and ended 
33 3 II 18 II during observa-
34 3 II 24 II tion. 
35 3 " 30 II 73 Changed consider-
36 3 II 36 II ably during 
37 3 II 42 II observation. 
38 3 II 48 " 74 Began after obser-
39 3 II 54 " vation. 
40 4 hours 0 II 75 Ended after obser-
41 4 " 6 " vation. 
42 4 II 12 II 

Not1.-Code 11,une 00 to 89, lnrl111lve, nftt to the 8TANDAaD time 
of oi-ntlon. Code 11,ures 70 to 76, lnclu,ln, rek to the ACTUAL 
time the element la ob11ened. 

EFFECTIVE JAN. 1, 1960 

Symbol a= Variation in Phenomena 

Code 
Figure 

70 
71 
72 

73 

74 
76 
76 
77 
78 
79 
80 
81 
82 
83 
84 
86 
86 
87 
88 
89 
90 

91 I 

92 

93 
94 
95 

96 
97 

98 

99 

Deacrlption 

Began while obeervation wu being taken.• 
Ended while obeervation was being taken.• 
Began and ended while obeervation wu being 

taken.1 

Changed considerably while obeervation was 
being taken.• 

Began aner obeervat.ion was taken.• 
Ended after obeervatlon wa■ taken.• 
At station. 
At station, but not in distance. 
In all direction■. 
In all direction■, but not at station. 
Approaching station. 
Receding from station. 
Paa■ing station in distance. 
Seen in distance. 
Reported in neighborhood, but not at station. 
Aloft, but not near ground. 
Near ground, but not aloft. 
Occulonal; occasionally. 
Intermittent; intermittently. 
Frequent; frequently; at frequent intervala. 
Steady; steady in intensity; ■teadily; no ap-

preciable change. 
Increasing; increasing In lnten■lty ; ha■ in­

creased. 
Decreasing; decroa■ing in inten■ity; ha■ dc-

crea■ed . 

Fluctuating; variable. 
Continuous; continuously. 
Very light ; very weak; greatly below normal; 

very thin; very poor. 
Light; weak; below normal ; thin; poor. 
Moderate; normal; average thickneu; fair; 

gradually. 
Heavy; sevt>re; thick; above normal; good ; 

suddenly. 
Very heavy ; killing; very severe; den■e; greatly 

above normal ; very thick; very good. 

' Code ftcures 70 to 76 nler to the ACTUAL time the element la ob­
aerved. 

FMH No. 2 
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c.ode Table 22e Code Table U,-Continued 
[WIIO Codi fflO) 

Symbol S=State of Sea (O to 9) 
Symbol S.S.=State of Sea (00 to 09) 

Code Height of Height of 
Fig- Description of sea wavee wavee 
ure in feet in meters --
00 Calm (glauy)_ ....... 0 . .. ... .. o. 
01 Calm (rippled) ........ 0-}S.- ---- 0-0.1. 
02 Smooth (wavelets) ___ .. ¾-1¾·-· - 0.1- 0.5. 
03 Slight- - - -·· ·····-· · ·· H~4-·-- · 0.IH.25. 
04 Moderate _____ ... _. _. _ 4-8 ...... 1.25-2.5. 
05 Rough __ ··· · - ·-······ 8-13. _. _. 2.5-4. 
06 Very rough . __ _ .. _ . . . _ 13-20 .... 4-6. 
07 High ____ _ ··· · ·····- · · 20-30_._. ~9. 
08 Very high . . ...... . ... 30--45 ... . !H4. 
09 Phenomenal ... _ . . . .. . Over -45 .. Over 14. 

Nona 
(I) The ne11119 wave helsht u obtained florn the larter well-formed 

wan, of the wan ■Jltem bel111 oblernd II reported. 
(2) If an euct boundary het1ht coul l be reported by t WO code n,ure, 

tbe lower code ftcure will be reported; e.1., a hellht of 11 fflet w,lUld be 
reported by code n,ure 6 or 06. 

Code Table 22f 
[WMO Code tel) 

Symbol K,K.= Period of Sea Swell (in seconds) 

Code Period Code Period 
Figure Figure 

I 11 l aecond. 14 • aeconda. 
12 2 aeconda. Etc. Etc. 
13 3 aeconda. 

1 The code ftcure (Ive• the actual number of INlOnda plua ten . 

Code Table 221 
[WMO Code 442) 

Symbol D,D,=Direction From Station (00-39) 

Code 
Fi 0 ure 

Direction 

-------- ---- - ---
00 At station. 
02 NNE. 
04 NE. 
06 ENE. 
08 E . 
10 ESE. 
12 SK 
H SSE. 
16 s. 
18 SSW. 
20 SW. 
22 WSW. 
2-4 w. 
26 WNW. 
28 NW. 

FMH No. 2 

Description Code 
Figure 

1--------- -------
30 
32 

NNW. 
N. 

33 Variable. 
3-4 
35 
36 
37 
38 
39 

Code 
Figure 

00 

01 
02 
03 
0-4 

Etc. 
95 
96 

Unknown. 
In several directions. 
In several directions, but not at station. 
Over nearby water area. 
Over nearby valleys. 
Over nearby hills or mountains. 

Code Table 22h 
Symbol ff= Wind Speed in Knots 

Wind Speed Code Wind Speed 
Figure 

Calm; or un- 97 97 knotu. 
known. 98 98 knots. 

1 knot. 99 09 knots; or 100 
2 knots. knot11. 
3 knots. 01 101 knots.1 
• knots. 02 102 knots.1 
Etc. 03 103 knots.1 

95 knots. 0-4 10-4 knots.1 
96 knots. Etc. Etc. 

1 When the wind apeed Is lffilter than 100 lmotl TWO Special Phe· 
nomena l(l'OUPI are Included In the meaaiie and the 11111e code fl«ure II 
reported for "8,S," In both groupa. Ir, the llrst l(l'OUP "99" Is reported 
lor "8,.8," and In the eecond group the ■peed In EXCESS ol 100 knots 
Is reported for "8,S,". For eiample: In reportlnc a mulmum wind 
of 12' knot■, the 1rou111 are coded ''9'l199 9212'." 

Code Table 22i 
[WMO Code '31) 

Symbol Dn = Direction From Which Ce Type 
Clouds Are Moving 

Symbol 0..=Direction From Which CL Type 
Clouds Are Moving 

Symbol DM=Direction From Which CM Type 
Clouds Are Moving 

Code Code 
Fig- Direction Fig- Direction 
ure ure 

0 Calm. /j Southwest. 
l Northeast. 6 We11t. 
2 East. 7 Northwest. 
3 Southeast. 8 North. 
4 South. 9 Unknown. 

J,;J,' 1-'J•XJTIYE JAN. 1, 1001l 
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Code Table 23 Code Table 24 
[WMO Code 0886) [WMO Oode 1116) 

Symbol d.,d., = True Direction from which 
Swell Waves Corne, in Tens of Degrees 

Symbol P.,=Period of the Swell Waves 

-- - ~-· 

Code Code 
Fig- Direction Fig-
ure ure 

00 Calm (no waves). 20 
01 5°-14°. 21 
02 15°-24°. 22 
03 25°- 34°. 23 
04 35°-44° . 24 
05 45°- 54°. 25 
06 55°-64°. 26 
07 65°- 74°. 27 
08 75°-84°. 28 
09 85°-94°. 20 
10 9,'i0 -104°. 30 
11 105°- 114°. 31 
12 115°-124°. 32 
13 125°-134°. 33 
14 135°- 144°. 34 
15 145°-tra 0

• 35 
16 155°- 164°. 36 
17 165°- 174°. 99 
18 175°-184°. 
19 185°-194°. 

-
Beau-
fort Knots 
No. 

0 Less than l. 
1 1-3 ·-- - --·-
2 4- 6. _ .. _ . . _ 
3 7- 10 . . . . ... 
4 11- 16 ____ .. 
5 17- 21-. . ___ 
6 22- 27 .. ___ _ 
7 28- 33 .. ... . 
8 34- 40 . . . ... 
9 41- 47 .. . .. . 

10 48- 55 .. ... . 
11 56- 63 . . . .. . 
12 64 nnd over_ 

Direction 

Code 
Fig­
ure 

Period 

------------------

195°- 204°. 
205°-214°. 
215°-224°. 

0 10 seconds. 
l 11 seconds. 
2 12 eeconds. 
3 13 seconds. 

225°- 234° . 
235°- 244°. 

4 14 seconds or more. 
5 5 seconds or lClls. 

245°- 254°. 6 6 Heconds. 
255°- 264° . 7 7 seconds. 
26.5°- 274°. 
27,5°- 284°. n !I srconds. 
285°-294°. 

8 1 R seconds. 

/ Calm or period not determined . 
295°- 304°. 
305°-314° . 
315°- 324° . 
325°- 334° . 
335°- 344°. 
345°- 354°. 
355°- 4°. 
Waves confu11ed, 

direction In-
determinate-. 

CoDYerlion Table A 
[WMO Code 1100) 

Symbol F= Force of Surface Wind 
(Beaufort i!<:ale of Wind) 

Statute Motel'!! Kilometers 
miles per per ~econd hour 

hour 

Loss than l _ 0-0.2 ___ _____ <L . ...... 
1- 3 .. .. ____ 0.3- 1.5_ . ___ . _ 1- 5. ___ .. . . 
4-7 . . . . ... . 1.6- 3.3 . . -- - ·- 6- 1 L. ·· - · _ 
8- 12 . . . . . .. 3.4- 5.4_. __ ___ 12- 19 . . .. .. 
13- 18 ... ... 5.5- 7.9 . .. . .. . 20 28 .. . .. . 
l!)- 24 . _ .. . . 8.0-10.7 . . __ .. 29- 38 .... .. 
25- 31 . ..... 10.8- 13.8 ___ . _ 39- 4\.1 . ... . . 
32- 38 .. ... . 13.9- 17.L . . .. 50-61. __ . . . 
39-46 . . . . . . 17.2-20.7 - - - · _ 62- 74 ...... 
47-54 . .... . 20.8- 24.4 . . ___ 75- 88 .. .. .. 
55- 63 ...... 24.5- 28.4 __ ___ 80- 102 _. _ .. 
64- 72 ...... 28.5- 32.6_. _. _ I0:l- 117 .. . . 
7:l and ovc•r _ 32.7 and over _ 11 8 11nd 

over. 

~----- --

Explanatory ter1111! 

Calm. 
Light air. 
Light breeze. 
Gentle breeze. 
Moderate breeze. 
Frosh breeze. 
Strong breeze. 
Near gnle. 
Gale. 
Strong gale. 
i;;torm. 
\ ' iolent storm. 
Hurricanr.• 

--
'The United States uses ,4 statute mph as the speed criteria for hurricane. 

F.FFF.CTl\'J-: ,JAX. 1. 1000 1''MH No. :.! 
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Mpe 0 

KlltU 
0 -------

10 19. 4 
20 38. 9 
30 58. 3 
40 77. 7 
50 97. 1 
60 116. 6 
70 136. 0 
80 155. 4 
90 174. 8 

100 194.3 

CODE AND CONVERSION TABLES 

Connrlion Table B 

Wind Direction 
[n.cr- to 18 Oomp111 Polnta) 

Degreeii Compua 
Point 

Degreee Compau 
Point 

349°- 11° N 169°-191 ° 8 
l:Z-- 33° NNE 192°-213° SSW 
a.•- 5&• NE 214°-236° SW 
57°- 78° ENE 237°-268° WSW 
79°-101° E 259°-281° w 

102°-123° ESE 282°-303• WNW 
124°-146° SE 304°-326° NW 
147°-168° SSE 327°-348° NNW 

Connnlon Table C 

Meters Per Second to Knots 

1 2 3 4 5 6 
-

KINU g.., KlltU KlltU KlltU K11ou 
1. 9 3. 9 5. 8 7. 8 9. 7 11. 7 

21. 4 23.3 26. 3 27. 2 29. 1 31. 1 
40. 8 42. 7 44. 7 46. 6 48. 6 50. 5 
6o. 2 62. 2 64.1 66. 0 68. 0 6'J. 9 
79.6 81. 6 83. 5 85. 5 87. 4 89. 4 
99. 1 101. 0 103. 0 104.9 106. 8 108. 8 

118. 5 120. 4 122. 4 124. 3 126. 3 128. 2 
137. 9 139. 9 141. 8 143. 7 145. 7 147. 6 
157. 3 159. 3 161. 2 163. 2 165. 1 167. 1 
176. 8 178. 7 180. 7 182. 6 184. 5 186. 5 

7 

g.., 
13. 6 
33. 0 
52. 4 
71. 9 
91. 3 

110. 7 
130. 1 
149. 6 
169. 0 
188. 4 

------- -- - -- - - ------- --- ---· ------ - ------- ------ -

CoDTenlon Table D 

Knots to Meters per Second 

8 

K11ou 
16. 5 
35. 0 
54.4 
73. 8 
93. 2 

112. 7 
132. 1 
151. 5 
170. 9 
190.4 

------ -

9 

g.., 
17. 
36. 
56. 
75. 
95. 

114. 
134. 
153. 
172. 
192. 

5 
9 
3 
8 
2 
6 
0 
5 
9 
3 

--- -- -

Knota 0 1 2 3 4 5 6 
_7_1_8_ 

9 
---------------- --

Np, Np, Np, Np, Np, Np, Np, Mp, Np, Mp, 
0 ------ o. 5 1. 0 1. 5 2. 1 2. 6 3. 1 3. 6 4. 1 4. 6 

10 5. 1 5. 7 6. 2 6. 7 7. 2 7. 7 8. 2 8. 8 9. 3 9. 8 
20 10. 3 10. 8 11. 3 11. 8 12. 4 12. 9 13. 4 13. 9 14. 4 14. 9 
30 15. 4 16.0 16. 5 17. 0 17. 5 18. 0 18. 5 19. 0 19. 6 20. I 
40 20. 6 21. 1 21. 6 22. I 22. 7 23. 2 23. 7 24. 2 24. 7 25. 2 
50 25. 7 26. 3 26.8 27. 3 27.8 28. 3 28. 8 29. 3 29. 9 30. 4 
60 30. 9 31. 4 31. 9 32. 4 32. 9 33. 5 34. 0 34. 5 35. 0 35. 5 
70 36.0 36. 6 37. 1 37. 6 38. 1 38. 6 39. 1 39. 6 40. 2 40. 7 
80 41.2 41. 7 42. 2 42. 7 43. 2 43. 8 44. 3 44. 8 45. 3 45.8 
90 46. 3 46. 8 47. 4 47. 9 48. 4 48. 9 49. 4 49. 9 50. 4 51. 0 

100 51. 5 52. 0 52. 5 53. 0 53. 5 54. 1 54. 6 55. 1 55. 6 56. 1 

EFFf.x:J'l\'F. JAN. 1, 1000 
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Conenion Table E 

Nautical Miles to Statute Miles 

Nautical Statute 
11 

Nautical Statute 
MUM Mllee Miles Milee 

1 1.1508 
11 

6 6. 9047 
2 2. 3016 7 8. 0555 
3 3.4523 8 9. 2062 
4 4. 6031 9 10. 3570 
5 5. 7539 10 11. 5078 

CoDYeraion Table F 

Statute Miles to Nautical Miles 

Statute Nautiral Statute Nautical 
Miles Miles Miles Miles 

1 0. R690 6 5. 2139 
2 1. 7380 7 6.0828 
3 2.6069 8 6. 9518 
4 3. 4759 9 7. 8208 
5 4.3449 10 8.6898 

International N aullcal M Ilea. 

CoDYendon Table G 

Temperature 

(Degrees Fahrenheit to Code Figures in 
Degrees Celsius) 

Temper- Code Temper- Code 
ature Fip;ure ature fiprc Of oc Of C 

- 79 12 - 64 03 
- 78 11 - 63 03 
- 77 11 - 62 02 
- 76 10 - 61 02 
- 75 09 - 60 01 

- 74 09 - 59 01 
- 7:1 08 - 58 00 
- 72 08 - r,7 9!) 
- 71 07 - ."i6 9\l 
- 70 07 - 5.'l 98 

- 60 Ot - 54 911 
- 68 06 - ,'l3 97 
- 67 05 - 52 97 
- 66 04 - !ii 96 
- 65 04 - 50 96 

F:FF'fx;'TlVE JAN. I, 1009 

Co■Yenio■ Table G-Co■dnaed 

Temper- Code Temper- Code 
ature Flrcre ature ~re op op 

-
-49 95 -4 70 
-48 94 -3 09 
-47 94 -2 09 
·-46 93 -1 88 
-45 03 0 68 

-44 92 +1 67 
-43 92 2 67 
- 42 91 3 66 
- 41 91 4 66 
- 40 00 5 65 

- 39 89 +6 64 
-38 89 7 64 
- 37 88 8 63 
- 36 88 9 63 
- 35 87 10 62 

·- 34 87 +11 62 
- 33 86 12 61 
- 32 86 13 61 
-31 85 14 60 
- 30 84 15 59 

- 29 84 +16 59 
- 28 83 17 58 
- 27 83 18 58 
- 26 82 19 57 
- 25 82 20 57 

- 24 81 +21 56 
-23 81 22 56 
- 22 80 23 55 
- 21 79 24 54 
- 20 79 25 54 

- 19 78 +26 53 
- 18 78 27 53 
- 17 77 28 52 
- 16 77 29 52 
- 15 76 30 51 

- 14 76 +31 51 
- 13 75 32 00 
- 12 74 33 01 
- 11 74 34 I 01 
- 10 73 35 02 

- 9 73 + 36 02 
- 8 72 37 03 
- 7 

I 

72 

l1 

38 03 
- 6 71 39 04 
- 5 71 40 04 

FMH No.:.! 
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c., ... Tallle G-Coatinaed 

Temper- Code Temper- Code 
awre Fi~re ature Fi~re •r C ., C 

+41 05 +88 30 
42 06 87 31 
t3 06 88 31 
44 07 89 32 
45 07 90 32 

+~ 08 +91 33 
47 08 92 33 
48 09 93 :u 
49 09 1M :u 
50 10 95 35 

+51 11 +96 36 
52 11 97 36 
53 12 98 37 
M 12 99 37 
55 13 100 38 

+56 13 +101 38 
57 H 10'.! 39 
58 .. 103 39 
59 15 l()f 40 
60 16 105 41 

+61 16 +106 41 
62 17 107 42 
63 17 108 42 
64 18 109 43 
65 18 110 t3 

+66 19 +111 44 
67 19 112 44 
68 20 113 45 
69 21 114 46 
70 21 115 46 

+ 71 22 + 116 47 
72 22 117 47 
73 23 118 48 
74 23 119 48 
7,5 24 120 40 

+ 76 24 + 121 49 
77 25 122 50 
78 26 123 51 
79 26 124 51 
80 27 125 !12 

+ 81 27 + 126 52 
82 28 127 53 
83 28 128 53 
84 29 129 54 
85 29 130 54 

i i I 

FMH No. 2 

Collnnloll Table H 

Temperature 

(Code Figure1 in Degrees Celli111 to Degrees Fahnnbelt) 

Code Tempera- Code Tempera-
Figure °C ture °F Figure °C ture •c 

15 - 8,lj 75 -13 
14 - 83 74 - 11 
13 - 81 73 - 9 
12 - 80 72 - 8 
11 - 78 71 - 6 

10 - 76 70 - 4 
09 - 74 69 - 2 
08 -72 68 0 
07 - 71 67 +1 
06 - 69 66 +3 

05 - 67 65 +5 
04 - 65 64 7 
03 - 63 63 9 
02 - 62 62 10 
01 - 60 61 12 

00 - 58 60 +14 
99 - 56 59 16 
98 - 54 58 18 
97 -53 57 19 
96 -51 56 21 

95 - 49 55 + 23 
1M - 47 54 25 
93 - 45 53 27 
92 - 44 ,'>2 28 
91 - 42 51 30 

90 - 40 00 + 32 
89 - 38 01 :u 
88 - 36 02 36 
87 - 35 03 37 
86 - 33 04 39 

85 - 31 05 + 41 
84 - 29 06 43 
83 - 27 07 4,5 
82 - 26 08 46 
81 - 24 09 48 

80 - 22 10 + .10 
79 - 20 11 ,52 

78 - 18 12 

I 
54 

77 - 17 13 M 
76 - 15 14 !17 

f:Ffo'fXJTIVE JAX. 1, 1000 
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Coa.erllon Table H-Condaaed 

Code 
Figure °C 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
3·& 

35 
36 
37 

Tempera- Code 
ture °F Figure °C 

+59 38 
61 39 
63 
64 40 
66 41 

42 
+68 43 

70 44 
72 
73 45 
75 46 

47 
+77 48 

79 49 
81 
82 50 
84 51 

52 
+86 53 

88 54 
90 
91 55 
93 56 

57 
+95 58 

97 59 
99 

Coonrllon Table I 

Temperature 

Tempera-
ture •c 

100 
102 

+104 
106 
108 
109 
111 

+113 
115 
117 
118 
120 

+122 
124 
126 
127 
129 

+ 131 
133 
135 
136 
138 

(Degrees Fahrenheit to Degrees Celsius) 

Tern-
Tem~rature 

. , 
pcra-
ture 
oc 

- 111.0 to - l()(J ,3 - 79 
- 109.2 - 107.5 - 78 
- 107.4 - 10/i.7 - 77 
- 105.6 - 103.9 - 76 
- 103.8 - 102.1 - 75 

- 102.0 to - 100.3 - 74 
- 100.2 - 98.5 - 73 

- 98.4 - 96.7 - 72 
- 96.6 - 94.9 - 71 
- 94.8 - 93.1 - 10 I 

F.FFl',CTIVE JAN. 1. 1069 

Tcm~rature 
F 

- 93.0 to - 91.3 
-· 91.2 - 80.5 
- 89.4 - 87.7 
-87.6 - 85.9 
- 8S.8 - 84.1 

- 84.0 to - 82.3 
-82.2 - 80.5 
-80.4 - 78.7 
- 78.6 - 76.9 
- 76.8 - 75.1 

Tern-
pera-
ture 
o C 

- 69 
- 68 
- 67 
- 66 
- 6fi 

- 64 
- 63 
- 6 
- 61 

2 

0 - 6 

Con•enion Table 1-Condaaed 

Temr,-wre Tem- Temr,-ture Tem-
pen.- .,.. 
ture ture 
oc •c 

-75.0 to -73.3 -59 +6.0 to +7.7 -14 
-73.2 -71.5 -58 +7.8 +9.5 -13 
-71.4 -69.7 -57 +9.6 +11.3 -12 
-69.6 -67.9 -56 +1u +13.1 -11 
-67.8 - 66.1 -55 +13.2 +H.9 -10 

-66.0 to -64.3 - 54 + 15.0 to +16.7 -9 
-64.2 -62.5 -53 16.8 18.5 -8 
- 62.4 - 60.7 -52 18.6 20.3 -7 
-60.6 - 58.9 -51 20.4 22.1 -6 
-58.8 - 57.1 -50 22.2 23.9 -5 

-57.0 to -55.3 -49 t:l4.0 to +25.7 -4 
-55.2 -53.5 - 48 25.8 27.5 -3 
-53.4 -51.7 -47 27.6 29.3 -2 
-51.6 -49.9 -46 29.4 31.1 - 1 
-49.8 -48.1 - 45 31.2 32.8 0 

-48.0 to -46.3 - 44 +32.9to +34.6 + 1 
-46.2 -44.5 -43 34.7 36.4 2 
-44.4 -42.7 - 42 36.5 38.2 3 
-42.6 -40.9 - 41 38.3 40.0 4 
-40.8 - 39.1 -40 40.1 41.8 5 

-39.0 to - 37.3 -39 +41.9 to +43.6 +6 
- 37.2 -35.5 -38 43.7 45.4 7 
- 35.4 - 33.7 -37 45.5 47.2 8 
-33.6 -31.9 - 36 47.3 49.0 9 
- 31.8 -30.1 - 35 49.1 50.8 10 

- 30.0 to - 28.3 - 34 +50.9 to +52.6 + 11 
- 28.2 - 26.5 -33 52.7 54.4 12 
-26.4 - 24.7 - 32 54.5 56.2 13 
- 24.6 - 22.9 - 31 56.3 58.0 14 
-22.8 -21.1 - 30 58.1 59.8 15 

- 21.0 to - 19.3 - 29 +59.9 to + 61.6 +16 
- 19.2 - 17.5 - 28 61.7 63.4 17 
- 17.4 - 15.7 - 27 63.5 65.2 IS 
- 15.6 - 13.9 - 26 65.3 67.0 19 
- 13.8 - 12.1 - 25 67.1 68.8 20 

- 12.0 to - 10.3 - 24 + 68.9 to + 70.6 +21 
- 10.2 - 8.5 - 23 70.7 72.4 22 
- 8.4 - 6.7 - 22 72.5 74.2 23 
- 6.6 - 4.9 - 21 74.3 76.0 24 
- 4.8 - 3.1 - 20 76.1 77.8 25 

- 3.0 to - 1.3 - 19 + 77.9 to + 79.6 +26 
- 1.2 + o.5 - 18 79.7 81.4 27 
+ 0.6 + 2.3 - 17 81.5 83.2 28 
+2.4 + 4.1 - 16 83.3 85.0 29 
+4.2 +5.9 - 15 85.1 86.8 30 

ll'MH No. 2 
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Co■Yenlon Table 1-Condnaed 

Tem- Tem-
Tem~rature pera- T"m~rature pera-

F ture F ture 
oc oc 

--
+se.9 to +88.6 +31 + 113.9 to + 115.6 +46 

88.7 90.4 32 115.7 llH 47 
90.5 92.2 33 117.5 119.2 48 
92.3 IM.0 34 119.3 121.0 49 
IM.1 95.8 35 121.1 122.8 50 

+95.9 to 9+97.6 +36 + 122.9 to + 124.6 + 51 
97.7 00.4 37 124.7 126.4 52 
00.5 101.2 38 126.5 128.2 53 

101.3 103.0 39 128.3 130.0 54 
103.1 104.8 40 130.1 131.8 55 

+ 104.9 to + 106.6 +41 + 131.9 to + 133.6 +56 
106.7 108.4 42 133.7 135.4 57 
108.5 110.2 43 135.5 137.2 58 
110.3 112.0 44 137.3 139.0 59 
112.1 113.8 45 139.1 140.8 60 

FIIB No. 2 J,}FFECTIVE JAN. 1, 1000 
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PART D-COMPLETE WMO SURFACE SYNOPl'IC CODES-LAND, 
SHIP AND AVIATION WEATHER REPORTS 

CHAPTER DI-SURFACE SYNOPTIC REPORTS FROM LAND STATIONS 

1 Introduction 

1.1 General-It will be noted that Part A 
of this Handbook contains introductory ma­
terial which is applicable to t,he entire Hand­
book. Parts B and C contain all the code forms, 
instructions and code tables required by United 
States stations in North and Central America 
(WMO Region IV) and in Hawaii and the 
Pacific Ocean Area (WMO Region V) for coding 
surf ace synoptic reports. Therefore, Part D of 
the Handbook will Dot be required for coding 
purposes by United States stations in North 
and Central America and in Hawaii and the 
Pacific Area. 

1.2 ~The complete 'MO surface 
codes for land stations (i.e. , Part D) bas been 
includeci in this Handbook so that all concerned 
will be informed regard~ the IIIUdatory 
portions and the various optional features of the 
basic surf ace synoptic reporting codes which 
have been adopted by the WMO for worldwide 
use and which may be employed by other 
meteorological services throughout the world. 
Information on the complete WMO surf ace 
land codes may be required by United States 
stations in the decoding of reports received 
from other meteorological services and by those 
United States stations which are located in 
other parts of the world. 

1.1 Coatentt-Part D of the Handbook con­
tains the complete WMO symbolic surface 
synoptic forms of messages for land stations and 
all of the WMO coding instructions. Those 
definitions of symbolic letters, instructions and 
code tables required in the complete WMO 
codes that are given in Parts B and C of the 
Handbook have not been repeated in Part D. 
It will be necessary, therefore, to refel' to 
Parts B and C for those definitions, code tables 
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and coding procedures omitted from Part D, 
if required. 

1.4 For• of MNU1e--There is one f<'rm 
of message specified by the WMO for reporting 
surf ace data from land stations for synoptic 
purposes, which is SYNOP (FM 11.D). 

2 SYNOP-FM 11.D 

2.t S1111bolle Fora of Mff111e--The BYJD· 
bolic form of message used by li~nd stations for 
synoptic reports (SYNOP, l1'M 11.D) is: 

(SYNOP) 

lllll Nddff VVwwW PPPTr 

N.C.)CMCH T.TJJJ, (""') 
(GP .P .P .P.) (7RIJJ) (8N,CW 
(9S.S,.,a,) ( IJJJJ) (2JW) 

(ld.d.H.R. (d.d.,P.,R,,B.,)) (4JW) 

(5JJJJ) (litW) 

2.2 WMO General laltnedolla-General 
instructions for the uae of SYNOP (FM 11.D) 
are: 

2.2.1 The code name SYNOP may prefix 
the report, indicating that it is a surface report 
from a hind station, but in the case of a group 
of such reports, it may only be used in the 
beading of the collective. 

2.2.2 Those national services which consider 
light-vessels in the same category as land 
stations make use of land code forms with index 
numbers. The reports are included in land 
report collectives. 

2.3 Uae of ,areatlaeliled sroape-Elements 
or groups enclosed in parentheses are dropout 
items and may, or may not, be included in the 
report depending on specified conditions. 

2.3.1 lllil-ln each individual message, 
either isolated or included in a bulletin, the 
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Dl-2 SURFACE SYNOPTIC REPORTS FROM LAKD STATIONS 

position group shall always contain the block 

number D and the international station number 

Ill. 
U.J (7RRJJ)-The use of this group is fixed 

regionally. 
U.1 (8N,C ..... )-The inclusion of this 

group is fixed, regionally or nationally. When 

the 8-group is included in a SYN OP report, the 

rules for thf' use the 8-group are given in 

Chapter B-11 and specify minimum require­

ment.a. 
2.1.4 (98,S,a,a.)-The use of this group is 

fixed regionally. 
2.3.4.1 The groups with indicators may be 

repeated as necessary. 
2.3.5 Additional sro•P• or 1applementar1 

hdorudon-The following additional groups, 

comprising an indicator figure and/or the follow­

ing information, may be added to the SYNOP 

form: 
U.5.1 Coastal stations and light-vessels 

m11,y add in their reports the wave groups 

(3P.P.H.H. (d.d.P.H.H.)) in accordance 

with national or regional instructions. Coastal 

stations desiring to report "tendency" of the 

waves replace these wave groups by the groups 

WATEN O.d.d.e.e •. 
2.3.5.2 Additional or supplementary groups 

wit,h the indicator figures 1, 2, 4 and 5 may be 

added to the SYNOP form. The Corm and use 

to these groups are fixed regionally. 
2.1.5.3 High-level stations may use the 

group Sa,lli to indicate the geopotential of an 

agreed standard isobaric surf ace. 
(a) All stations for which pressure at 

mean sea level can be computed with 

reasonable accuracy report this pres­
sure in the PPPTT group. 

(b) A station which cannot report mean 
sea level pressure with reasonable ac­
r,uracy reports, by regional agreement, 
uither the geopotential of an agreed 
standard "isobaric surf ace" or the 
pressure reduced to an "agreed datum 
level" for that station. The level 
chosen for each station is indicated in 
Volume A of WMO Publicu.tion No. 9. 

(c) High level stations which can do both, 

report pressure reduced to mean sea 
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level in the group PPPTT and may use 

the group Saablala, where bla1a indicates 
the geopotential meters of the "stand­

ard isobaric surf ace" specified by •J• 

(d) When this group is used in the SYNOP 
code form, it 11,ppears as the last group 

in the report. 

2.3.5.4 Under special conditions, a group of 

the form 99ppp is inserted in the report after 

the T .T d,J,J, group. 

2.3.5.5 One or more of the following words 

should be added at the end of the report, when 

the weather conditions specified for each of 

them justify their inclusion: 
RAIL-when a shower or a thunderstorm, 

accompanied by hail, occurs in the period 

covered by ww. 
PAST HAIL-when a shower or a thunder­

storm, accompanied by hail, occurred in 

the period covered by W. 
SNOW or SLEET-when a snow shower 

or a shower of rain and snow mixed, with 

a temperature above 0° C, has been ob­

served during the period covered by W. 
SANDSTORM-when a sandstorm, with a 

temperature below 0° C, has occurred in 

the period covered by W. 
COTRA-when the cloud reported consists 
in whole or in part of condensation trails. 

2.3.5.6 In the reports from aeronautical 

stations using FM 11.D, appropriate Q signals 

or plain language may be added at the end of 

the report when the horizontal visibility differs 

in different directions and when it is desired to 

report this. 

2.4 De8nition■ of Symbol1t-Definitions of 

those symbolic letters (or groups of letters) and 

words which are common to both the U.S. and 

the WMO versions of SYNOP (FM 11.D are 

given in Chapter B 1. Therefore, they are not 

rept:ated below. 

2.4.1 The definitions of those symbols pre­

taining only to the WMO version of SYNOP in 

alphabetical order are: 

a3= Indicator giving the standard isobaric 
surface for which the altit11de iR re­
ported. (Par. Dt - 2.5.t and WMO Code 
Table 0264) 
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SURFACE SYNOPTIC RF.PORTS FROM LAND STATIONS Dl-3 

hhh=Altitude in geopotential meters of the 
standard isobaric surf ace indicated by 
a1. (Par. DI-2.5.2) 

j.=lndicator of the characteristic of pres­
sure tendency or of other elements. 
(Par. Dl- 2.5.3) 

jj=Elements to be included by Regional 
agreement. (Par. DI - 2.5.4) 

jpjp=lndicator of pp, pressure tendency, or 
other elements. (Par. DI- 2.5.5) 

O.=Tendency of height of the waves since 
the last observation. (Pars. D 1- 2.5.6 
and Dl - 2.6 and WMO Code Table 
2955) 

RR=Amount of precipitation. (WMO Code 
Table 3577) 

2.4.2 Definitions of the symbolic words are: 
WATEN=Prefix of the wave group, when 

tendency is reported. (Par. 
Dl-2.5.4) 

2.4.3 Definitions of the symbolic figures (or 
figure groups) are: 

6=lndicator figure for the 6a1hhh group. 
(Pars. DI-2.5.l and DI-2.5.2) 

2.5 Coding of Indlndaal Element• and 
Groapa-Instructions for the coding of elements 
and groups which are common to both the U.S. 
and WMO versions of SYNOP (FM 11.D) are 
given in Chapter B2 through Bl6. Therefore, 
they are not repeated below. Instructions for 
coding those elements or groups pertaining only 
to the WMO version are: 

2.5.1 Indicator giving the standard isobaric 
surface for which the altitude is being reported 
.... •a 
2.5.1.1 The standard isobaric surface for 

which the altitude is being reported is specified 
by the code figure reported for symbol a1• The 
surfaces for which altitude may be reported 
are specified in WMO Code Table 0264. 

2.5.2 Altitude of the standard isobaric sur­
face specified by •• .... bbb 

2.5.2.1 The altitude of the standard isobaric 
surface specified by symbol a3 shall be reported 
for bbb. The altitude is reported in geopotential 
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meters (i.e., the hundreds, tens and units digits 
of the computed altitude are reported for hhh). 

2.5.3 Indicator of the characteristic of 
pressure tendency or other element . . . . J. 

2.5.3.1 The code figure reported for J. 
indicates the element(s) being reported for 
symbols J. and J,J,. Code figures O through 8 
for J. designate that the characteristic of the 
pressure tendency during the three hours pre­
ceding the time of observations (symbol a) 
is being reported and that the amount of the 
pressure changes during the past 3 houl'8 
(symbol pp) is being reported for J,J,. Code 
figure 9 designates that the data given for 
J,J, following refers to elements included by 
regional agreements. 

2.5.4 Elements to be included by Regional 
Agreement . . . . jj 

2.5.4.1 The elements to be reported for 
symbol jj are determined by Regional ugree­
ment. Various definitions may be established 
for these symbols to meet the Regional require­
ments. 

2.5.5 Indicator of pp, pressure tendency or 
other elements . . . . J,J, 

2.5.5.1 Pressure tendency (pp) or some 
other element may be reported for J,J, as de­
termined by Regional agreement. 

2.5.6 Tendency of height of the waves 
since last observation . . . . O. 

2.5.6.1 The tendency of the height of the 
waves since the last observation is reported for 
symbol o .. (WMO Code Table 2955) 

2.5.6.2 Coastal stations not equipped with 
suitable instruments for recording the charac­
teristics of waves, but desiring to report tend­
ency in addition, send the group O.d.d.P.H. 
precooed by the code .vord WA TEN. In this 
instance the O.d.d.H.H. group replaces the 
3P.P.H.H. (d.d.P.H.H.) groups. The in­
structions for coding P.P., R.H., d.d. and 
H.B .. given in Chapter Bl4 apply. 

2.6 Tables of Specifications- The code 
tables not given in Part C and which are 
required in the WMO version of SYNOP (FM 
11 .D) are given in Chapter D4. 
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CHAPTER D2. SURFACE SYNOPTIC REPORTS FROM SHIP STATIONS 

I Introduction 

I.I Parpo.-Information on the WMO 
SHIP forms of messages have been included in 
this Handbook for decodin1 purposes only ; 
therefore, those concerned with reporting sur­
f ace observations taken aboard ship should not 
use these instructions for observing or coding 
purposes but should use the appropriate hand­
book issued for those purposes. Only the sym­
bolic forms of messages, definitions of symbols, 
general WMO instructions and code tables 
required in decodin1 surface ship reports have 
been included in this Handbook. 

I.I.I There are four forms of messages 
specified by the WMO for reporting surface 
data from ship stations. Th~ forms of mes­
sages are (a) the full form of SHIP (FM 21.D), 
(h) the abbreviated form of SHIP (FM 22.D), 
(c) the reduced form SHRED (FM 23.D) and 
(d) the special report SPESH (FM 26.D). 

2 SHIP-FM 21.D 

2.1 The symbolic form of message used 
by ship stations (SHIP, FM 21.D) in full form 
1s: 

SHIP 991...L.L. ~L.L.L.L. YYGGi. 

Nddff VVwwW PPPTT 

N.CJaCMCH o., .. ,, (7RRJJ) 

(8N,Cb.b.) (9SrSra,a,) 

(OT.r.r.T.) (IT.T.T.tT) 

(21.E.E.R.) (3P.P.H.H.) 
(d.d.P.H.H.)) ICE followed by 

plain language or by (c1KD1re) 

2.2 WMO General lnltraction■-General 

instructions for the use of SHIP (FM 21.D) 
are: 

2.2.1 The code name SHIP is used as a 
prefix to the report, indicating that it is a surface 
report from a ship, hut in the case of a group of 
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such reports, it should only be used in the head­
ing of the collective. 

2.2.2. The form FM 21.D is considered 
suitable not only for selected ships, but also 
for ocean weather stations. 

2.2.3. Those national services which con­
sider light-vessels in the category of ships, use 
ship code forms and include the reports in ship 
collectives. 

2.2.4 If the group D,,.app is not reported, 
30 is added to the time of observation in whole 
hours GMT (example: actual time of observa­
tion 0550 GMT; GG = 06+30=36). 

2.2.5 If the groups N.CJaCMCH and 
D1,.app are not reported, 60 is added to the 
time of observation in whole hours GMT 
(example: actual time of observation 1145 
GMT; GG = 12+60=72). 

2.2.6 However, ships which, in accordance 
with their national instructions or because of 
failure of instruments, do not report the group 
D,,.app, include a group O.•■I I I in the ship 
report when in an area where the ship report 
collecting center, in order to meet a requirement 
of a search and rescue center, has requested this 
inclusion as a routine procedure. 

2.2.7 Uae of parentheliaed ,roapa­
Groups in parentheses are drop-out items and 
they may or may not be included in the report 
depending on specified conditions. These 
groups, being provided with an indicator figure , 
may be repeated as necessary. 

2.2.7.1 (7RRJJ)- For lightships reporting in 
the SHIP code form and for ocean weather 
stations, the use of this group is fixed regionally 
or nationally. In the case of mobile ship sta­
tions, which make precipitation observations, 
the group 7RRJJ is added to each SHIP report 
under the form 7RRtata. 

2.2.7.2 (8N,Cb.b.)- This cloud group is op­
tional for merchant ships hut mandatory for 
ocean weather stations. When the 8-group is 
included in a SHIP report, the rules for the use 
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D2-2 SURFACE SYNOPTIC REPORTS FROM SHIP STATIONS 

of the (8N 1Ch1h1) group in MET AR apply and 
specify minimum requirements. (Par. D3- 2.2.9) 

2.2.7.S (9S,S,-...)- This group is normally 
not included in ship reports, other than ocean 
weather stations. Cases may occur, where re­
ports of special phenomena would justify in­
clusion in the report from ships, other than 
ocean weather stations. As these rases are very 
rare, these reports should be sent in plain 
language. 

2.2.7.4 (OT,T,T•T•)- This group may or 
may not be included in the report , in accordance 
with national instructions. It is mandatory for 
ocean weather stations 

2.2.7.5 (IT .T .T wtT)- This group is optional 
for merchant ships but mandatory for ocean 
weather ships. 

2.2.7.6 (3P.P.H.H. (d.d.P.H.H.))-
These groups should be included in the report. 
They are mandatory for ocean weather stations. 
The group 3P.P.H.H. is used to report wind 
waves. When swell can be distinguished from 
wind waves, the swell should be reported by 
the group d.d.P.H.H., and this group should 
be repeated to report a second swell system if 
such can be distinguished. If there is a swell 
with no wind waves the first group is to be 
reported as 30000. 

2.2.7.7 When the ice accretion on ships i8 
reported in plain language it shall be preceded 
by the word ICING. 

2.2.7.8 (ICE ciKD1re)- Reporting ships 
from which ice and/or icebergs nre visible or 
have been observed at a point or points within 
u distance of 50 to 60 km from the ship's posi­
tion at the actual time of observation, should 
add to the SHIP report the word ICE followed 
by the group czKD1re or by plain language. 
Ice information for other special purposes may 
ht> given by means of the special ice codes. 
Reporting of sea ice in SHIP reports is not to 
supersede the reporting of sea ice and icebergs 
in accordance with the International Con­
vention for the Safety of Life iit Sen. 

2.2.9 Additional groupe or supplementary 
information- The following additional groups, 
comprising an indicator figure and/or the 
following information, may be added to the 
SHil'' form: 

2.2.9.1 Under special conditions, a group 
of the form 99ppp is inserted in the report after 
the D,v.app group. (Chapter B8) 

2.2.9.2 Reporting ships from which ice­
bergs are visible should add to their SHIP 
report, in plain language, the number of ice­
bergs seen at the actual time of observation 
(e.g., "3 BERGS"), unless these bergs have 
been reported with the group (ICE eiKD1re). 

2.2.9.3 One or more of the following words 
should be added at the end of the report, when 
the weather conditions specified for each of 
them justify their inclusion: 

HAIL-when a shower or a thunderstorm, 
accompanied by hail, occurs in the period 
covered by ww. 
PAST HAIL- when a shower or a thunder­
storm, accompanied by hail, occurred in 
the period covered by W. 
SNOW or SLEET- when a snow shower or 
a shower of rain and snow mixed, with a 
temperature above 0°C, has been observed 
during the period covered by W. 
SANDSTORM- when a sandstorm, with 
a temperature below 0°C, has occurred in 
the period covered by W. 
COTRA-when the cloud reported consists 
in whole or in part of condensation trails. 

2.3 De8nition1 of Symbols-Definitions of 
those symbolic letters (or groups of letters) and 
words which are common to both the U.S. and 
the WMO versions of SYNOP (FMl l.D)t 
and SHIP (FM i1 .D) are given in paragraphs 
Bl-3 and D1- 2.4 , respectively. Therefore , 
they are not repeated here. 

2.3.1 The definitions of those symbolic 
letters pertaining only to SHIP in alphabetical 
order nre: 

c2= Description of kind of ice. (Par. 
D2--4.16 1.md WMO Code Table 
0663) 

D, = Bearing of ice edge. (Par. D2--4.1 8 
and W~1O Code Table 0739) 

D,= Ship's course (true) made good dur­
ing the three hours preceding the 
time of observation. (Par. D2--4 .7 
and WMO Code Table 0700) 
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SURFACE SYNOPTIC REPORTS FROM SHIP STATIONS D2-3 

E,E,= Thickness of ice accretion on ships 
in centimeters. (Par. D2--4.14) 

e= Orientation of ice edge. (Par. D2-· 
4.20 and WMO Code Table 1000) 

GG = Actual time of observation to the 
nearest whole hour in GMT. (Par. 
D2--4.5) 

T 1 = Tee accretion on ships. (Par. D2-
4.13) and WMO Code 'foble 1751 ) 

iw = Wind indicator. (Par. D2--4.6 und 
WMO Code Table 1855) 

K = Effect of the ice on navigation . 
(Par. D2- 4.17 and W~fO Code 
Table 2100) 

L,L,L, = Latitude in tenths of degrees. (Par. 
D2--4. I) 

L.,L0 LoL 0 = Longitude in tenths of degrees. 
(Par. D2--4.3) 

Qc = Quarter of the globe. (Par. D2-4.2 
1md WMO Code Table 3333) 

R, = Rate of ice accretion on ships. (Par. 
D2-2.4.15 and WMO Code Table 
3551 ) 

r= Distance to ice edge from reporting 
ship. (Par. D2-4.19 and WMO 
Code Table 3600) 

'l'.'l'. = Difference between air tempera­
ture and sea temperature in half­
degrees Celsius. (Par. D2-4 .10) 

T :r w T w= Sea surface temperature in tenths 
of degrees Celsiu •. (Par. D2--4.11 ) 

tT= Tenths figure of the air tempera­
ture. (Par. D2--4.12) 

tRtR= Duration of precipitation. (Par. 
D2--4 .9 and WMO Code Table 
4080) 

v , = Ship's 1Lvemge speed made good 
during the three hours preceding 
the time of observation . (Par. D2-
4.8 and W~1O Code Tuble 4451) 

YY = D1iy of the month. (Par. D2- 4.4) 
2.3.2 Definitions of the symbolic words 

are: 

F:FFEOTI n; JAN. 1, 1009 

SHIP=Code name. Refers to a surface 
synoptic report from a ship station. 
(Par. D2- 2.1) 

2.3.3 Definitions of the symbolic figures 
(or figure groups) are. 

0= lndicator figure for the 0T,T ,T 4 T 4 group. 
(Par. D2- 2.7.4) 

l = Indicator figure for the IT ;r .T .tT group. 
2= Indicator figure for the 2I_E,E1R 1 group. 
3 = Indicator figure for the 3P .P .H.H. 

group. 
99 = 1ndicator figures for the 99L,L,L, group. 

2.4 Coding of lndiYidaal Elements and 
Group1-Instructions for the coding of elements 
and groups which are common to the U.S. and 
W~{O ,·ersions of SYN OP (FM 11.D) are given 
in Chapters B3 through B16 and paragraph 
Dl - 2.5. Therefore, they are not repeated below. 
The coding instructions for elements and groups 
pretaining only to SHIP, in the order in which 
they appear in the message, are: 

2.4.1 Latitude . . . . L.L/,, 

2.4.1.1. The latitude of the point of observtl­
tion in tens, units and tenths of degrees shall be 
reported for symbol L.L,L,. The tenths of de­
grees are obtained by dividing the number of 
minutes by 6, disregarding the remainder. 

2.4.2 Quadrant of the globe ... . (le 

2.4.2.1 The quadrant of the globe shall be 
reported for symbol Qe, (WMO Code Table 
3333) 

2.4.2.2 For this purpose the earth is divided 
into four quarters by the Gre•mwich Meridian 
and the Equator where positions having north 
latitudes and east longi tudes are represented by 
code figure 1 (i.e., Qc= 1) ; positions having 
south latitudes and east longitudes are repre­
sented by code figure 3 (i.e., Qc = 3); etc. The 
following nomograph illustrates the system 
used in dividing the earth into quarters: 
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North 

~ 90•7 

Q,= 7 (i.e., N lat. Z Q,= I (i.e., N lat. 

• i -
and W long.) :; and E long.) 

Q ... 
= ti;J 
,: 

Weet 1--- t-EQUATOll (O')­

:i:: 

Q,= 5 (i.e., Slat. 
and W lonp,.) 

{.) ... 
~ 
z 
ti;J 
~ 
c:: 
C, 

Q.= 3 (i.e., S lat. 
nnd E lonir.) 

I 
0 

~ -

L---------000 _ _ _ 

South 

2.4.2.3 There are two cases which raise a 
qufStion regarding the code figure to be reported 
Cor Q~. A procedure has not been established , 
nor does one appear necessary, to <·over these 
two cases. These two cases occur: 

(a) When the ship is precisely on the 
Greenwich Meridian (i.e., LJ.JoLoLo = 
0000) either code figure 1 or 7 (Northern 
Hemisphere) or code figure 3 or 5 
(Southern Hemisphere) may be re­
ported, as appropriate with respect to 
latitude. 

(b) When the ship is precisely on the 
Equator (i.e., L.L.L.= 000) either 
code figure 1 or 3 (Eastern Hemisphere) 
or code figure 5 or 7 (Wes tern Hem­
isphere) may be reported , as appropri­
ate with respect to longitude. 

2.4.3 Longitude .... L.L.L.L. 

2.4.3.1 The lon~t11de of the point. of 
observation in hundreds, tens, units and tenths 
of degrees shall be reported for symbol L.L.L.L.. 
The tenths are obtained by dividing the number 
of minutes by 6, disregarding the remainder. 

2.4.4 Day of the month .. . . YY 

FMH No. :! 

2.4.4.1 The day of the month (according to 
GMT) on which the observation is taken shall be 
reported for symbol YY. 

2.4.4.2 The first day of the month is coded 
01, the second day 02, the third day 03, etc. 

2.4.5 Time of observation ... . GG 

2.4.5.1 The actual time of observation to 
the nearest whole hour GMT shall be reported 
for symbol GG. 

2.4.5.2 In the case of surface observations, 
the actual time of observation is the time at 
which the barometer is read. 

2.4.6 Wind indicator . . . . i. 

2.4.6.1 The unit of wind speed (i.e. , knots 
or meters per second) being used is reported for 
symbol i •. This element is also used to indicate 
whether the speed was obtained by means of an 
anemometer or estimated. (WMO Code Table 
1855) 

2.4.7 Ship's course . ... D. 

2.4.7.1 The ship's course (true) ma.de good 
during the three hours preceding the time of 
observation shall be reported for '-Ymbol D •. 
(WMO Code Table 0700) 

2.4.8 Ship's average speed .... '• 

2.4.8.1 The ship's average speed made 
good during the three hours preceding the time 
of observation :;ball be reported for symbol , •. 
(WMO Code Table 4451 ) 

2.4.9 Observational period for RR and 
duration of precipitation . . . tata 

2.4.9.1 The number of hours (i.e., 6, 12, 18 
or 24 hours) over which the amount of precipi­
tation reported for RR has been accumulated 
and the duration, in hours and minutes, of the 
precipitation are reported for symbol tata. 
(WMO Code Table 4080) 

2.4.9.2 Code figures 00 to 19, inclusive, nre 
reported when the accumulated amount for 
the 6 hours prior to the time of observation is 
being reported for RR ; code figures 20 to 49 , 
inclusive, for the previous I 2 hour period; code 
figures 50 to 69, inclusive, for the previous 18 
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SURFACE SYNOPTIC REPORTS FROM SHIP STATIONS D2-5 

hour period; and code figures 70 to 99, inclusive, 
for the previous 24 hour period. 

2.4.10 Difference in air and sea temper­
atures . . .. T.T. 

2.4.10.1 The difference between air tem­
perature nnd sea temperature in half-degrees 
Celsius shall be reported for symbol T.T •. 

2.4.10.2 If the air temperature is 4.5° C 
above the sea temperature, code figure 09 is 
reported for T.T. (i.e., 4.5° X2= 9.0° which is 
coded 09). 

2.4.10.3 If the air temperature is below the 
sea temperature, 50 is added to the numerical 
value of the difference for coding puq uses 
(e.g. if the air temperature is 17 .5 ° C below 
the sea temperature, code figure 85 is reported 
for T.T. [i .e., 17.5 ° X2= 35.0+50 = 851). 

2.4.11 Seo. surface temperature .. 
T.T.T. 

2.4.11.1 The sea surf ace temperature in 
tenths of a degree Celsius is reported for 
symbol Tw T w Tw , 

2.4.11.2 For negative temperatures, 500 is 
added to the absolute value of the observed 
sea surface temperature. Thus, a minus sea 
surface temperature (i.e., - TwTwTw) is re­
ported by the sum of T wT wTw +500. 

2.4.12 Tenths digit of the air tempera­
ture .... tT• 

2.4.12.1 The tenths digit of the air tempera­
ture is reported for symbol tT 

(NOTE: When n ship report <'Ontains the 
lT.T.TwtT group, the air temperature re­
ported for TT is the tens and units digi ts of 
the actual observed temperature (i.e., the 
value reported for TT is not rounded to the 
nearest whole degree). When the ship report 
does not contain the IT w T w T wtT group, the air 
temperature reported for TT is rounded to the 
nearest whole degree.) 

2.4.13 Ice accretion on ships . . . . I. 

2.4.13.1 The ice accretion on the ship shall 
be reported for symbol I.. (WMO Code Table 
1751) 

2.,.13.2 It will be noted that the specifica­
cations given in WMO Code 1751 provide 

l-;FFECYI'IVE JA,'i. 1, 1009 

information on the source of the moisture 
supply that is causing the ice to accrue on the 
ship. In the eve.it there is any doubt that the 
moisture is being supplied from more than one 
source, the code figure representing the two 
sources shall be reported. For example: If it 
is obvious that the major portion of the ice is 
be:ng formed by the freezing of rain but some 
ice may be forming from the spray, code figure 
5 shall be reported . 

2.4.1' Thickness of ice accretion . . . . 
E.E. 

2.4.1'.1 The thickness of the ice accretion 
on the ship in centimeters shall be reported for 
symbol E.E •. 

2.,.1s Rate of ice accretion . . . . R. 
2.,.1s.1 The rate of the ice accretion on the 

ship shall be reported for symbol R., (WMO 
Code Table 3551) 

2.,.15.2 The specifications reported for R. 
indicate the tendency of the accretion rather 
than specific amounts. 

2.4.16 Description of kind of ice . . . . Ca 

2,4,16.1 The iescription of the kind of ice 
observed on the sea surface at the shore line 
shall be reported for symbol CJ, (WMO Code 
Table 0663) 

2.4.17 Effectoficeonnavigation . ... K 

2.,.11.1 The effect of the sea ice on surface 
navigation shall be reported for symbol K. 
(WMO Code Table 2100) 

2.4.18 Bearing of ice edge . . . . D1 

2.4.18.1 The bearing of the ice edge from 
the point of observation shall be reported for 
D1. (WMO Code Table 0739) 

2.4.18.2 The direction reported for D1 refers 
to the true north and not the magnetic north. 
If more than one ice edge is observed, the near­
est or most important should be reported. 

2.4.19 Distance to ice edge . . . . r 

2.,.19.1 The distance from the observin11: 
point to the ice edge is reported for symbol r. 
(WMO Code Table 3600) 
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2.4.20 Orientation of ice edge .... e 

2.4.20.l The orientation of the ice edge 

with respect to the point of observation shall be 

reported for symbol e. (WMO Code Table t 000) 

2.5 Tables of Specifications-The code 

tables not given in Part C and which are r~ 

quired in SHIP are given in Chapter D4. 

3 SHIP- FM 22.D 

3.1 The symbolic form of mes8a~e used by 

ship stations (SHIP, FM 22.D) in abbreTiated 
form is: 

SHIP 99L.L.L. ~L.L.L.L. YYGGi., 

Nddff VVwwW PPPTT 

N,CJICMCH co . .,.,//) (2LE.E.R.) 

ICE followed by plain language 

or by (edCOire) 

3.2 WMO General la1traetioa■-General 

instructions for the use of SHIP (FM 22.D) are : 

3.2.1 This code form is considered suitable 

for supplementary ships, i.e., shins supplied , 

not with full sets (as the selecteri ships a'ld ships 

at ocean weather stations) , but with modifiei 

sets of tested instruments. These ships ar ) 

requested to report at the main standard tirre.1 

of observation, whenever paracticable, in areas 

where shipping is relatively sparse, or on request 

and especially when storm conditions threaten 

or prevail. 
3.2.2 UH or pareatbeaized group1- Some 

of the element or groups have been enclos,d 

in paren theses to indicate that the use of them 

is OPTION AL, that their inclusion depends on 

the availability of data, or specified conditions . 

3.2.2.1 (D.v./ / /)- This j!roup is inrluded 

in ships' reports from llll oren only when the 

ship report collecting center for that urea , in 

order to meet a requirement of a earch and 

re cue center, has requested its inclusion , us n 

routine procedure. by oil ships in the area . 

3.2.3 The W~IO general instruC'tions gi,·en 

under SHIP F~1f 21.D (paroJ?raph D2- 2.2) 

covering those groups which ure common to 

both the full (FM 21.D) and abbreviated (F~1 

l''MH No. :! 

22 ,D) forms of SHIP apply equally to the 

abbreviated form. 
3.3 Dehltiona or Symbol1-Definitions of 

those symbolic letters (or groups of letters) , 

words and figures required in the abbreviated 

form of SHIP (FM 22.D) which are common to 

both the U.S. and the WMO versions of SY NOP 

(FM 11.D) and SHIP (FM 21.D) and are given 

in paragraphs Bt-3, Dl- 2.4 and D2- 2.3 , re­

spectively. Therefore, they are not repeated 

here. 
3.4 Coding or ladi'fidual Element• and 

Group1-Instructions for the coding of elements 

and groups included in the abbreviated form 

(FM 22.D) are common to both the U.S . and 

WMO versions of SYNOP (FM 11.D) and 

SHIP (FM 21.D) and are given in Chapters B2 

thro•1gh B16 and paragraph D2-2.4 , respec­

tively. Therefore, they are not repeated here . 

3.5 Table■ or Spedftcatlon■-The c0d3 

tables not given in Part C and which nre 

required in the abbreviated SHIP are given 

in Chapter D4. 

4 SHRED-FM 23.D 

4. 1 The symbolic form of message used by 

ship stations (SHRED, FM 23.D) in reduced 

form is : 

SHRED 99L.L.L. ~L.L.L.L. YYGGI., 

~ddff VVwwW PP/TT (Da'fa///) 

(21.E.E.R.) ICE followed by plain 

language or by (ciKD1re) 

4.2 WMO General lnstructlon1- General 
instructions for the use of SHRED (FM 23.D) 

ore: 
4.2.1 The code name SHRED is used as a 

prefix to the report , indirating that it is a re­

duced type of ship report . The prefix SHRED 
should always be included in the message. 

4.2.2 This code form is considered suitable 

for any ship, other than o selected ship, a ship 

ut on ocean weather station or n supplementnry 

ship, which is not supplied with tested instru­

ments and may be requested to report in ureas 

wher, shipping is relatively sparse, or on request 

11nd especially when storm conditions threaten 

or prevail. These ships can report in plain 
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language, if the use of code is impracticable. 
They are encouraged to make their reports at 
the main standard times of observation; but 
reports at other hours, more convenient to 
themseh-es, are acceptable, the actual time of 
observation being reported in the report to the 
nearest hour GMT. 

4.2.3 The solidus (/) in the group PP/TT 
signifies thnt the information in the tenths of mb 
, 1 not nvailable owing to lack of accuracy or 
closeness of sc1tle of the ship's barometer. 

4.2.4 If the group PP/TT is not reported , 
30 is added to the time of observation in whole 
hours GMT (example : actual time of ob. ervn­
tion 0550 G\1'1'; GG = 06 plus 30 = 30). 

4.2.5 Uae or parenthesized groups- Some 
of the elements or groups have been endo ed in 
parentheses to indicate that the use of them is 
OPTIONAL, thnt their inclusion depends on 
the arnilnbilit,y of dnt11 , or spe«' ified conditions. 

4.2.5. I (D,v,///) - This group is inculded 
in ship's reports from a.11 nren only when the 
ship report collecting center for that nren , in 
order to meet at requirement of a. senrrh and 
rescue center, hns requested its inclusion , as 11 

routine procedure, by nll ships in the nrell . 
4.3 Deftnitions or Symbols- Definitions of 

those symbolic letters (or groups of letter~) 
required in SHRED (F\1 23.D) which ore com­
mon to both the U.S. and WMO versions of 
SYNOP (F\l t l.D) nnd SHIP (F:\1 21.D) nre 
giv en in paragraphs Dl - 2.4 and D2- 2.a , respec-
1i,·ely. Therefore, they 11re not repeated here. 

4 4 Coding or Individual Elements and 
Gro1ps- Instructio11s for the <'oding of ele­
ments and groups induded in SHRED which 
nre common to the U.S. und W\10 versions 
of SYNOP (F\·1 11 .D and SHIP (F\J 21.D) 
ure given in Chnpters 83 through BIG 1111d 
parngruph D2- ~.4 , respectively . Therefore , they 
are .wt repeo.i.ed here. 

4.5 Tables or Speciftcations- The rn<le 
tuble required for SHRED are given in Purl C' 
and in Chapter D4. 

5 SPESH- F~l 26. 

5.1 The symbolic form of message II ed by 
ship stations (SPESH, FM 26) for reporting 
special weather conditions is : 

EFF'ECTIVI-: JAN. 1, 1069 

SPESH 99L.L.L. QeL.L.L.L. YYG'G'wz 

Nddtr VVwwW 8N,CIIJ,, (0TTT,T,) 

5.2 WMO General In1traetion1-General 
instructions for Lhe use of SPESH (FM 26) 
are: 

5.2.1 SPESH is the symbolic prefix identi­
fying a special report from a ship. 

5.2.2 The criteria for the taking of a special 
report foliow hereunder. They should be applied 
regionally wi th a view to transmitting messages 
of intere t to. ynopticiun in order to avoid the 
transmi ion of tt large number of reports . The 
criteria nre : 

5.2.2.1 Wind Speed- When a marked and 
sustained change in the mean wind speed has 
occurred (i.e., the order of 20 knots or more and 
has been sustained for 10 minutes prior to 
commencement of the observation). In this 
instance code figure 1 would be reported for Wz, 

5.2.2.2 Wind Direction- When a marked 
and sustained change in the mean wind direc­
tion ha occurred (i .e., of the order of 30° or 
more, sustained for 10 minutes prior to the 
1·ommencement of the observation), the mean 
wind speed having been 15 knots or more 
before or after the change. In this instance code 
figure 1 would be reported for W2, 

5.2.2.3 Fog- When fog has begun or ended. 
In this instance rode figure 2 would be reported 
for W2, 

5.2.2.4 Precipitation- When precipitation 
hns begun or ended (except individual showers 
if shower type precipitation is occurring). In 
this instance rode figure 4 " .'.)llld be reported 
for W2, 

5.2.2.5 Pressure-When the pressurll has 
risen or fallen in the amount of 2 or more 
milliban,. in the preceding hour. The sign of 
the pre sure change will be reported by adding 
t.he word PLUS or MINUS at the end of the 
report to indicate whether the pressure is rising 
or falling , re pectively. In this in tance code 
figure 5 would be reported for Wz, 

5.2.2.6 State or Sea-Code figure 6 is 
reported for w2 when: At the time of observa­
tion the average wave height is I 5 feet ( 4½ 
meters) or more nnd the nvernge wave height 
has incrensed or decreased by 5 feet (1 ;, meters) 
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or more since last reported, or at the time of 
observation, the average wave height is 15 feet 
(4~ meters) or more and the direction of the 
wave sytttem has hanged 60° ('Ir more since last 
reported. (NOH : The state of sea criteria is a 
U.S. requirement.) 

1.2.2.T Plleaomena- When one or more of 
the follo"ing phenomena is occurring or has 
occurred: 

Hail; Heavy snow; Freezing precipitation. 
In this instance code figure 4 would ho 
reported for w,. 
Thunderstorm. In this instance code figure 
8 would he reported for w1• 
Squall; Waterspout. In this instance code 
figure 8 would be reported for ••· 

1.2.3 When more than one criterion exists 
simultaneously, the highest applicable code 
figure is reported for ••· 

1.2.4 Plain Laapa1e-Plain language to 
give more detailed description of existing con­
ditions may be added to the r~port when in the 
opinion of the observer such supplementary 
information might be helpful to forecasters or 
maritime interests. 

1.2.,.t The following situations are always 
reported: 

(a) When a combination of the above 
criteria occurs in such a manner as to 
indicate the likelihood of a frontal 
passage, it is indicated by appending 
to the end of the message words 
FRONT, COLD FRONT, WARM 
FRONT, etc., as appropriate. 

(b) The occurrence of icing on ships' 
superstructures is always reported in 
plain language added at the end of the 
coded message. The word ICING, 
followed by such words as may be 
necessary to give a concise description 
of the icing, is used. The thickness in 
inches and the general trend of the 
accumul11tion is given whenever prac­
ticable, for example, ICING 2 INCHES 
INCREASING. If thickness observa­
tions cannot be made for any reason 
(e .g., obstruction to vision, darkness, 
etc.) , the condition will be reported ns 
ICING SUGHT, MODERATE or 
SEVERE, as the case may be. 

lo'MH No. 2 

5.2.5 The WMO general instructions given 
under SHIP FM 21 .D (paragraph D2-2.2) cover­
ing those groups which are common to both 
SHIP and SPESH apply equally to SPESH. 

5.3 Debltlo■■ of Symboll-The defini­
tions of those symbolic letters (or groups of 
letters) , words and figures which are common 
to the U.S. and WMO versions of SYMOP 
(FM 11.D) and SHIP (FM 21.D) are given 
in paragraphs Bl-3, D1- 2.4 and D2-2.3, respec­
tively. Therefore, they are not repeated here. 

5.3.1 The definitions of those symbols per­
taining only to SP ESH are: 

w, = lndication of the element forming the 
principal object for the takin~ of a 
special weather report from a SHIP. 
(Par. D2- : .4.1 and WMO Code Table 
4663) 

5.3.2 Definitions of the symbolic words 
are : 

SPESH = Code name. Refers to a special 
weather report of surf ace condi­
tions taken by a ship. (Par. D2-
5.2.1) 

5., Codln1 of lndbidul Elementl and 
Groape-Instructions for the coding of elements 
and groups included in SPESH which are 
common to the U.S. and WMO versions of 
SYNOP (FM 11.) and SHIP (FM 21.C) are 
given in Chapters B3 through Bl6 and para­
graph D2-2.4, respectively. Therefore, they 
are not repeated here. The coding instructions 
pertaining only to SP ESH are : 

5.4.1 Indication of principal object of re­
port . ... Wa 

5.4.1.1 The element forming the principal 
object for taking the special weather report 
from the ship shall he reported for symbol wz. 
The various elements for which SPECIALS are 
required are listed in WMO Code Table 4663 
which is given in Chapter D4. 

5,5 Tablee of Speci8catlon1- The code 
tables required for SPESH nre given i-.i Part 
C and in ChRpter D4. 
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CHAPTER D3. AVIATION WEATHER REPORTS 

1 Introduction 

1.1 General-The WMO has adopted two 
new forms of messages for transmitting routine 
and special meteorological reports in ground-to­
ground exchange, for aeronautical purposes. 
These forms of messages are MET AR (FM 15.D) 
which is used to report routine weather obser­
vations and SPECI (FM 16.D) which is used 
to report selected special weather reports at 
aerodromes. These forms of messages have been 
developed in accord with the statement of 
aeronautical operational requirements formu­
lated by ICAO. 

1.1.1 This chapter conta;ns the symbolic 
forms of messages, definitions o( letter symbols, 
and WMO general instructions required to 
decode these reports. The code tables required 
are given in either Part C or Chapter D4 of 
this Handbook as indicated by the re(erence 
notations. 

2 METAR-}'M 15.D 

2.1 The symbolic form of message used by 
aerodrome stations for Aviation Routine 
Weather Reports (METAR, FM 15.D) is: 

METAR GGgg CCCC dddff/f .. f. 

{
vv:,!, 
~AVOK 

RVaVaVaVa/DaDa 
N,CCb.b. 

(T'T' /T' t1T' d) (PHPHPHPH) 

2.2 WMO General lnltruetion1- General 
instructions for the use or METAR (FM 15.D) 
are : 

2.2.1 The code name METAR designates 1111 

aviation routine weather report. METAR shall 
appear us a prefix to individual reports but in 
the case of c group of such reports it shall 
appear in the heading of the collective only. 

2.2.2 The elements or groups enclosed in 
parentheses are included in the code form in 

E1"l•'ECTJ\'E JAN. 1 . . !060 

accordance with regional agreements unleu 
otherwise specified in the following notes. 

2.2.3 Groups may have to be repeated in 
accordance with the detailed instructions for 
each group. 

D3-1 

2.2.4 Instructions for the group GG11: 
(i) The group GG11 is always placed in the 

heading of a collective, indicating the time 
or observation or the report placed first in 
the. collective. If the time of observation 
of any following report in the collective 
differs not more than ten minutes from 
the time given by GG11 in the heading it 
is not necessary to use GG11 in any such 
report. If the time of observation of any 
following report in the collective differs 
more than ten minutes from the time 
given by GG11 in the heading, it is neces­
sary to use GG11 in any such report. 

2.2.5 Instructions for the group dddff /f.f.: 
(i) The mean direction and speed of the 

wind over the ten minute period imme­
diately preceding the observation shall 
be reported under dddff. However, 
when the ten minute period includes a 
discontinuity in the wind characteristics, 
only data occurring since the disconti­
nuity shall be used for obtaining mean 
values, hence the time interval in these 
circumstances will be correspondingly 
reduced. The direction of wind shall be 
reported in tens of degrees, thus the 
third figue of ddd will always be O. 

(ii) If during the ten minute period preced­
ing the observation the maximum wind 
speed exceeds the mean speed by 10 
knots or more, this maximum speed shall 
be reported as /1,.I,. immediately after 
dddff. Otherwise the element /1,.1,. shall 
not be included in the report. 

(iii) Calm shall be reported 00000. Variable 
direction shall be reported 999 followed 
by the speed. 
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2.2.6 Instructions for the group VVVV: 
(i) The visibility VVVV is given in meters 

in increments of one hundred meters up 
to 5 kilometers arid in increments of one 
kilometer up to and including 9 kilome­
ters. 9999 indic11tes a visibility of I 0 
kilometers and above. 

(ii) See the instructions given in paragraph 
D3- 2.2.10 following. 

2.2.7 lnstruction forthegroupRVaVaVaVa 
/DaDa: 

(i) When runway visual range is being 
obserYed during t1 period of reduced 
Yisibility, one or more group(s) 
RV a Va Va V a/DaDa shall be included in 
the report in the following manner: 

(a) if runway visual range is observed 
over one runway the value shall 
be reported as VaVaVaVa pre­
ceded by the letter indicator R, 
the drop-out element DaDa being 
omitted; 

(b) if runway visual range is observed 
over two or more runways simul­
taneou ly and there are no signif­
icant differences in runway visual 
range between runways its value 
shall be reported as indicated in 
(a) above; 

(c) if runway visual range is observed 
over two or more runways simul­
taneously and there are significant 
differences in runway visual range 
between runways the value ob­
tained for each runway shall be 
reported if required, as many 
RVaVaVaVa/D•D• groups being 
included in the report as neces­
s11ry, the number of each runway 
being indicated by DaDa; 

(ii) Observed Runway Visual Range is 
briven in meters; the values up to 500 
meters should be reported in steps not 
brreater than 50 meters; those from 500 
to 1000 meters in st,eps not greater than 
100 meters, und tho 'e above 1000 meters 
in steps 11ot greater thun 200 meters. 

(iii) See t,he instructions given in parngraph 
D3- 2.2.10 fo!Jowing. 

2.2.8 Instructions for the group w'w': 
(i) This group contains the reporting of 

present weather as specified in WMO 
Code 4678. 

(ii) See the instructions given in paragraph 
D3- 2.2.10 following. 

2.2.9 Instructions for the group N.CCh.h.: 
(i) This group may be repeated to report a 

number of layers or masses of cloud. 
The normal number of groups should 
not exceed three; it may, however, be 
four in cases when Cumulonimbus 
rlonds are observed. The selection of 
layers (masses) to be reported shall be 
made in accordance with the following 
req uiremon ts; 

(a) The lowes t individual layer (mass) 
of any amount (i.e., N. equals 1 
or more); 

(b) The next higher individual layer 
(mass) the amount of which i:-. 
greater then N .= 2 (i.e., N. equals 
3 or more); 

(c) The next higher layer (mass) the 
amount of which is greater than 
N 1 = 4 (i.e., N I 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. 

Non:s : 
(i) The order of reporting or the groups is 

always from low to high levels; 
(ii) In determining the cloud amounts to 

be reported for individual layers or 
masses in t he cloud group, the ob­
server Cl!timates by taking into con­
sidernt ion the evolution of the sky, 
the cloud amounts of cnch layer or 
mass at the different levels as if no 
other clouda were existing. Caution 
should be taken, however, to avoid 
unconsidered iruessing (this requires 
elaboration in national instructions). 

(ii) When the sky is clf\ar, the cloud group 
is not used; 

(iii) When the sky is obscured (i.e., N • = 9), 
the cloud group shall read 9//h.h. where 
h.h. is the vertical visibility; 

EFFE<Jl'IVE JAS. 1, 1960 
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(iv) See the instructions given in paragraph 
D3- 2.2.10 following. 

2.2.10 Instructions for the group CAVOC: 
(i) The rode word CA VOK shall be included 

in the report in place of the groups 
VVVV, RVaVaVaVa/DaDa, w'w' and 
N,CChJI., whenever the following con­
ditions occur simultaneously at the time 
or observation: 

(a) visibility- IO kilometers or more, 
(b) rloud- 1tmount of the lowe t layer 

4/8 or less and height or base 
3000 meters or more, and no 
cumulonimbus present, 

(c) weather-no precipitation and no 
thunderstorm. 

2.2.11 Instruction for the group 
(T'T' /1'' dT' d): 

(i) The air temperature and dew point 
temperature is given in whole degrees 
Celsius. Values less than 10 degrees have 
to be preceded by 0 (e.g., +9° C is to 
be reported 09). 

(ii) Temperatures below 0° C are indicated 
by M (i.e. minus), for example -9° C 
is to be reported by M09. 

2.2.12 Instructions for the group 
(PHPHPHPH): 

(i) QNH is always rounded off to the 
nearest millibar (0.5 is always rounded 
downwards); 

(ii) If the value or QNH is less than 1000 
millibars, it shall be given in three figures 
only. 

2.2.13 Supplementary information : 
(i) Other significant information (e.g., re­

garding turbulen<'e, uircrart icing, other 
significant phenomena in sight not occur­
ring at the station , or wind shear) in 
the lower layers should be added in plain 
language in accordance with regional 
agreements; 

(ii) When there ure significant directional 
rnriations in visibility, additional values 
should be given at the end of the report 
with indications of the direction of 

observation in plain language using 
recognized abbreviations. 

(NoTE : The examples or l!upplement&ry in­
formntlon given above nre not intended to be 
restrictive. Any meteorological information 
tha-t nppenrs to be or Importance to aeronautical 
opcrntions shall be reported.) 

2.3 De8nition■ of S7mbol1- Definitions of 
all the symbolic letters (or groups of letters) 
which are used in the METAR symbolic form 
of 1me sage in alphabetical order are: 

CC = Genus of cloud in two letters 
according to the abbreviations 
in WMO Code 0500. (Chapter 
D4) 

CCCC = International four letter loca­
tion indicator. 
(i) ICAO indicators should be 

used whenever possible. 
DRDR = Number of the runway to which 

the runway visual range given 
by VRVRVRVR refers. 

ddd = Direttion in degrees from which 
wind is blowing, rounded to the 
nearest tens of degrees. 
(i) The direction is to be re­

f erred to the true and not to 
the magnetic north. 

ff = Wind speed in knots. 
fmfm = Maximum wind speed. in knots, 

at the surface. 
(i) Speeds of 100 knots or more 

are given in three figures. 
GGgg = Time of observation in hours 

and minutes GMT. 
P8 P8 PaPH = QNH value in whole millibars. 

(NOTE : QNH Is the nbbrcvintion 
for ' 'nltimctcr setting" bn11ed on 
29.92 inches (1013.2 mbs).) 

R = Letter indicator specifying that 
the value given immediately 
following is the runway visual 
range. 

T"f' = Air temperature in whole de­
gree Celsius. For negative value 
T'T' is immediately preceded 
by the letter M. 

FMH No. 2 



D3--4 AVIATION WEATHER REPORTS 

T' 4T' 4 =Temperature of the dewpoint 
in whole degrees Celsius. For 
negative values T' •T' • is imme­
diately preceded by the letter 
M. 

VVVV = Horizontal visibility at surf ace 
in meters up to 9000 meters. 

V"V"V•V•=Runway visual range in meters. 
w'w' = Present weather in code figures 

and optional abbreviations as 
given in WMO Code 4678. 
(Chapter D4) 

(NOTE : In accordance with re­
gional air navigation n~rccmonts, 
tho corresponding equivalents, 
in tho form or lotter abbreviations, 
may bo added, following immedi­
ately the w'w' code figures as 
shown in parentheses in WMO 
Code Table 4678.) 

2.4 Codla1 of lndiYidaal Elements and 
Groa~Instructions for coding individual 
elements and groups are given in the WMO 
Instructions (Par. D3-2.2) and in the defini­
tions of the Symbolic Letters (Par. D3- 2.3). 

2.5 Tablea of Spedlcatioaa- The Tables 
of Specifications required in coding METAR 
ar" given in Chapter D4 as indicated by the 
reference no tations in paragraph D3- 2.3. 

3 SPECI-FM 16.D 

3.1 The symbolic form of message used by 
aerodrome stations for aviation selected special 
weather reports (SPECI- FM 16.D) is: 

SPECI GGa cccc dddff/f.f. 

FMH No. i 

vvvv av.v.v.v■10.o. 
w'w' N,CCIIJI. 

or 

CAVOK 

3.2 WMO General ln1traetion1-General 
instructions for the use of SPECI (FM 16.D) 
are : 

3.2.1 The code name SPECI designates an 
aviation selected special report. 

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

3.2.3 The instrictions given in paragraphs 
D3-2.2.2 and D3- 2.2.3 under METAR apply 
equally to SPECI. 

3.2.4 The group GG11 is always included in 
the individual report. 

3.2.5 The instructions given in paragraphs 
D3- 2.2.5, D3-2.2.7, D3- 2.2.9 and D3- 2.2.10 
under METAR apply equally to SPECI. 

3.2.6 Additional groups or supplementary 
information are added to SPECI, when appro­
priate, as indicated in paragraph D3-2.2.13 
under METAR. 

3.2.7 The governing criteria for issuing 
SPECI reports are specified in WMO Publica­
tion No. 49, BD.3- Meteorological Service for 
International Air N aviation (paragraph I 12.2] 
2.2.3). The criteria are: 

1-:F'J.'FX,TIVE JAN. 1, 1060 
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Element 

(a) Height above official 
aerodrome elevation 
or base or lowest 
cloud or an amount 
greater than 4 oktns 

(b) Amount of lowest 
cloud 

(c) Horizontal visibility 

See footnotes at end of table . 

F.FF'ECTIH: JA~. 1, 11)69 

AVIATIO~ WEATHER REPORTS 

Sp cinl report to be made 

When the height 
!i) d crensc11 to a value 

equal to or less than, 
or 

(ii) increases to n value 
equal to or greater 
than, 

any one of a list or ,·alucs to 
be seler.ted from one of the 
following list.a : 

Mtters Feet 
30 100 

•oo •200 
!}0 300 

120 400 
•1 50 •500 

180 600 
240 800 

•300 •1, OOQ 
450 1,500 
600 2,000 
750 2,500 
900 3,000 

When the amount changes 
(i) from 4 oktas or less to 

more t han 4 oktas, or 
(ii) from more than 4 oktas 

to 4 oktas or less, 
and the height of the base 
corrcsponds with one of the 
values given above. 

When the horizontal visibility 
(i) decrea. CB to n value 

equal to or less than, 
or 

(ii) increases to a value 
equal to or greater 
than : 

(a) 800 m 
1600 m 
5000 m 

(b) any additional 
values agreed, 
provided they 
arc values used 
in meteorologi­
cal reporting 
practice .. 

Special report to be dis­
seminated aa a selected 

special report 

When the special report 
relates to 

(i) one of the values 
marked with an 
asterisk in col­
umn (2) or 

(ii) any other valucs 
determined by 
regional air navi­
gation agreement 
as additional cri­
teria for a se­
lected special 
report. 

When the special report 
relates to one or the 
values: 

800 m 
1600 m 
5000 m 

D3-5 
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D3-6 AVIATION WEATHER RF.PORTS 

I 

Element Special .tport to be made 
Special re~ort to be dis-
seminate 88 a selected 

special report 

---
(d) Runway viaual When the runway visual When the special report 

range range for n point about relnte11 to one of n set 
300 m (100-ft) from the of not more than 
threshold: three values selected 

from tho following, if 
(i) dccrel\8cs to a value so determined by re-

equal to or less than, gionnl air navigation 
or agreement : 

(ii) increases to a value (i) 200 m 
equal to or greater 400 m 
thnn: 800m 

(n) 200 m (ii) nny higher 
400 m vnlues deter-
800m mined by re-

(b) any additional gional air nn vi-
values agreed. gntion agree-

NoTJ. : Values intcrmedi- mcnt for n 
ate between those given in special report, 
a) - possibly separated by in accordance 
intervals as &mall as those with (ii) (b) of 
in use for reporting runway column (2) . 

visual range in accordance 
with par. D3-2.2.7(ii), pre-
ceding, may be neces ary for 
certain operation&, e.g. those 
for which tho relevant run-
way visual range minima 
are within tho range 200 to 
800m. 

(t) Surface wind 1. When tho mean direction When the mean wind 
has changed by 30 de- speed before and/or 
grecs or more since the after the change 
time of the latest of the was 20 knots or 
routine and special re- more. 
ports already issued, the 
mean speed before and/or 
after the change being 15 

I 2. 
knots or more ; 
When the mean speed hall When the moan wind 
changed by 10 knots or 11pccd beforr and/or 
more since the time of the after the change was 
latest of the routine and 30 knots or morr. 
special reports already i. -
sued, the mean speed be-
fore and/or after the 
change being 2/i knots or 
more ; 

See footnotes at end or table. 
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AVIATION WEATHER REPORTS 

I 
Special [:Sort to be di&-

Element I Special report to be made aemina as a selected 
special report 

---
(e) Surface wind 3. When the speed variation When the mean wind 

hns incrcnsed by 10 knot& 

I 
speed oofore and/or 

or more over the value of after the change was 
I speed variation (including 15 knots or more. 

no report of speed varia-
tion) given in the latest of 
the routine and special re-
ports already issued, the 

I 
mean speed being 10 knots 
or more. 

(!) PreRent weather When any one of t h All 
following begins, ends or 

I changes in intensity : 
Tornado or waterspout 
Thunderstorm 
Hail 
Snow and ruin mixed 
Freezing precipitation 
Drifting snow 
Duststorm or sandstorm 
Squall 

A 11elected special report reprmentlng u deterioration In 
conditions shall be disseminated Immediately after the 
cbaervatlon . 

bl' an,ended bl'lore dissemination, II nece ar)' , to Indicate 
the conditions obt.alnlng at the end ol this ten-minute 
period. 

A 11elected special report repre11entlng an Improvement 
In conditions should bo disseminated onl>· after the Im• 
provcment lms boon muln lalned for ten minutes; It should 

\\'hen deterioration ol one weather element Is accom­
panied by an Improvement In another clement, 11 single 
special report should he Issued Indicating the deterioration . 

D3-7 

3.3 Definitions or symbols- The definitions 
of the symbolic letters (or groups of letters) 
used in MET AR apply equally to SPEC I; 
therefore, they are not repented here. The 
definitions ure given in paragraph D3- 2.3, 
preceding. 

ment., and groups of SPEC! are given m 
pnrngraph D3- 2.2, D3- 2.3 and D3-3.2 
preceding. 

3.4 Coding or Individual Elements and 
Groups- Instructions for coding individual ele-

EFFECTIYB JAK 1, 1000 

3.5 Tables of Speeiflcations- The tables 
of specifications required in SPEC! are given 
in Chapter D4 ns indicated in the reference 
notations in paragraph D3- 2.3. 
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CHAPTER D4. WMO CODE TABLES 

1 General WMO CiOde Table 0500 

1.1 The tables of specifications required by 
the forms of messages given in PART B of 
this Handbook are given in PART C where 
they are numbered consecutively in the order 
in which they appear in the forms of messages 
given in PART B. PART C contains all of the 
Code Tables required by United States stations 
in WMO Regions IV and V. 

1.2 Chapter D4 contains additional tables 
of specifications required to decode reports 
that might be received from other countries. 
The tables of specifications in this Chapter are 
identified by their WMO numbers and are 
ref erred to as WMO Code Tables. The WMO 
Code Tables appear in their numerical order. 

1.3 The Code Tables given in PART Care 
not repeated in Chapter D4; therefore, in order 
to decode reports given in the forms of messages 
in PART D it will be necessary to refer to both 
PART C and Chapter D4. 

WMO CiOde Table 0264 

Symbol &. = Indicator Giving the Standard Iso­
baric Surface for which the Altitude 
is Reported. 

Code Standard Isobaric Surface 
Figure 
--

0 1000 mb surface. 
1 850 mb surface. 
2 700 mb surface. 

EFFECTIVE JAN. 1, 1900 

I 

04-1 

Symbol CC= Genus of Cloud 

Code Type of Cloud Code 
Letters Flgurct1 
- - - --· 

CI Cirrus _____________ _______ ____ 0 
cc Cirrocumulus _________ _____ ___ _ 1 
cs Cirrostratus ______________ _____ 2 
AC Altocumulus _______ ____________ 3 
AS A:aO&tratus _ - - - - - - - - - - - - - - - - - - - 4 
NS N imbostratus ___ __ ____ ______ ___ 5 
SC Stratocumuluc __________ _______ 6 
ST Stratus ___ ____ ____ __________ __ 

7 
cu Cumulus __ ___ ______ ___ _____ ___ 8 
CB Cumulonimbus ___ ________ ___ ___ 9 
II Cloud not visible owing to dark- I 

ne88, fog, duststorm, sand-
storm, or other analogous 
phenomena. . 

WMO CiOde Table 0663 

Symbol c2= Description of Kind of Ice 

Code 
Fig­
ure 

Specifications 

O No ice (0 may be used to report ioe blink 
and then a direction must be reported) . 

I New ice. 
2 Fut ice. 
3 Pack ice/drift ice. 
4 Packed (compact) slush or tiludge. 
5 Shore lead. 
6 Heavy fut ice. 
7 Heavy pack ice/drift ice. 
8 Hummocked ice. 
9 Icebergs. • 

"lceberp can alac> be reported In plain lanlutle , 

FMH No. 2 



D4-2 WMO CODE TABLES 

WMO Code Table 0700 

Symbol D,=Ship's Course (true) Made Good 
During the 3 Hours Preceding the 
Time of Observation 

Code Code 
Fig- Dlrcetion Fig- Direction 
urc uro 

--- -- --·•- -- --- -----
0 Stationary. 5 ~outhwest . 
1 Northcut. 6 West. 
2 East. 7 Northwc t. 
3 outhout. 8 North. 
4 South. 9 Unknown . 

I ---~ --

WMO Code Table 0739 
Symbol D1= Bearing of the Ice Edge 

Code 
Fig- Spccifica tione 
uro 

0 No ice cd«c can be stated. 
1 Ice edge towards NE. 
2 Ice edge tol\arde E. 
3 Ice edge towards SE. 
4 Ice edge tol\·ards 
5 Ice edge towards SW. 
6 Ice edge towards W. 
7 Ice edge towards NW. 
8 Ico edge towardl! N. 
9 Ice edge in several directions. 

WMO Code Table 1000 

Symbol e=Orientation of the Ice Edge 

Code 
Fig­
ure 

Orientation 

0 Orieni,ation of ice edge impossible to ceti­
mato-ship outeide tho ice. 

Ice edge lying in a direction NE to SW 
with ice situated to the NW. 

2 Ice odgo lying in a direction E to W with 
ice situated to the N. 

3 Ice edge lying in a direct.ion SE to NW 
with ice situated to the NE. 

4 Ice edge lying in a direction S to N with 
ice situated to the E. 

5 Ice edge lying in a direction SW to NE 
with ice situated to the SE. 

6 Ice edge lying in a direction W to E with 
ice situated to the S. 

7 Ice edge lying in a direction NW to SE 
with ice situated to the SW. 

8 Ice edge lying in a directi'>n N to S with 
ice eituated to the W. 

9 Orientation of ice edge impo1111iblc to esti­
mate-ship inside the ice. 

WMO Code Table 1751 

Symbol l,=lce Accretion on the Ship 

Code 
Fig- Specifications 
uro 

1 Icing from ocean spray. 
2 Icing from fog. 
3 Icing from spray and fog. 
4 Icing from rain . 
5 Icing from spray and rain . 

FMH No. :l l-J1''1''EOTIVE JAN. l, 1980 
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WMO CODE TABLES D4-3 

Code 
Fig-
urc 

0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

WMO Code Table 1855 

Symbol I. = Wind Indicator 

Specifications 

Wind speed estimated 

]

Meters per 
Wind speed obtained from second. 

anemometer. 

Wind speed estimated 
]Knots. Wind speed obtained from 

anemometer. 

WMO Code Table 2100 

Symbol K=Effect of the Ice on Navigation 

Code 
Fig­
ure 

Navigation Conditions 

0 Navigation unobstructed. 
Navigation unobstructed for steamers, 

difficult for sailing ships. 
2 Navigation difficult for low-powered 

steamers, closed to salting ships. 
3 Navigation pouible only for powerful 

steamers. 
4 Navigation pouible only for steamers 

constructed to withstand ice pressure. 
5 Navigation possiule with the assistance of 

icebreakers. 
6 Channel open in solid ice. 
7 Navigation temporarily closed. 
8 Navigation closed. 
9 Navigation conditions unknown (e.g., ow­

ing to bad weather). 

t:F1'' ECTI\'!!: JAN. 1, 11)60 

WMO Code Table 2955 

Symbol O.=Tendency of Height of Waves 
Since Last Observation 

Code Specifications 
Figure 
--

0 Increasing, then decreas-
ing. height now 

1 Increasing, then constant greater than 
2 Height constant or equal to 
3 Increasing steadily that of last 
4 Decreasing or constant, observation. 

then increasing. 

5 Decreasing, then increas-
ing. 

6 Decreasing, then con- height now 
stant. less than at 

7 Indeterminate last obeer-
8 Decreasing steadily vation. 
9 Increasing or coru1tant, 

then decreasing. 

WMO Code Table 3333 
Symbol ~ = Quadrant of the Globe 

Code 
Fig- Latitude Longitude 
ure 

1 North East 
3 South East 
5 South West 
7 North West 

WMO Code Table 3551 
Symbol R. = Rate of Ice Accretion on the Ship 

Specifications 

loo not building up. 
1 Ice building up slowly. 
2 Ice building up rapidly. 
3 Ice melting or breaking up slowly. 
4 Ice melting or breaking up rapidly . 
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WMO CODE TABLES 

WMO Ciode Table 3177 

Symbol RR=Amount of Precipitation 

Code Code 
Fig- MilUmetent Fig- Millimetent 
UNl UNl 

---
00 o. 39 30. 
01 I. 40 40. 
02 2. 41 41. 
03 3. 42 42. 
04 4. 43 43. 
05 5. 44 44. 
00 6. 45 45. 
07 7. 46 46. 
08 8. 47 47. 
00 0. 48 48. 
10 10. 49 49. 
II 11. 50 50. 
12 12. 51 51. 
13 13. 52 52. 
14 14. 53 53. 
15 15. 54 54. 
16 16. 55 55. 
17 17. 56 60. 
18 18. 57 70. 
19 19. 58 80. 
20 20. 59 90. 
21 21. 60 100. 
22 22. 61 110. 
23 23. 62 120. 
24 24. 63 130. 
25 25. 64 140. 
26 26. 65 150. 
27 27. 66 160. 
28 28. 67 170. 
29 29. 68 180. 
30 30. 69 190. 
31 31 . 70 200. 
32 32. 71 2IO. 
33 33. 72 220. 
34 34. 73 230. 
35 35. 74 240. 
36 36. 75 250. 
37 37. 76 260. 
38 38. 77 270. 

Ji'MH No. 2 

Code Code 
Fig- Millimeters Fig- Millimeters 
ure UNl 

78 280. 92 o. 2 
70 290. 03 0. 3 
80 300. 04 0. 4 
81 3IO. 95 0. 5 
82 320. 96 0. 6 
83 330. 97 A little precip-
84 340. itation, non-
85 350. measurable. 
86 360. 98 Moro than 
87 370. 400 mm . 
88 380. 00 Measurement 
89 390. impossible or 
00 400. inaccurate. 
91 0. I 

WMO Code Table 3600 

Symbol r=Distance of Ice Edge Crom Report­
ing Ship 

Code 
Fig- Miloe Kilometent 
urc 

0 Up to 1 mile ____ ___ Up to 2 kilometers . 
1 1-2 miles .. . _. __ .. _ 2- -6 kilometen,. 
2 2--6 milee ... . _. __ . . 4-7 kilomcten,. 
3 4-6 milce ... . _. ___ _ 7- 11 kllomctera. 

• 6-8 miles ___ . ___ _ ._ 11-15 kilometers . 
5 8- l 2 milCI!. _____ . __ ll>-22 kilometers . 
6 12- 16 miletL .. . ... 22-30 kilometers. 
7 16-20 milCI! ... ___ .. 30-37 kilometers. 
8 More than 20 miloe . Moro than 37 kilo-

meters. 
9 UMpecifiod, or no Unspecified, or no 

obllervation. observation . 

NoTI : The nllct boundl111 dlltance II to be •lined to the lower co·lc 

O,un In e.eh cue; e . 1 . , • dlltance ol 8 mU. or 1611:llometen Is c..>de1 u • · 
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WMO CODE TABLES 

WMO Code Table 4080 
Symbol tata = Ohservational Perio<l for RR and Duration of Precipitation 

I 
Ob@l'rvational Period Observational Period Obl!ervatioual Period Observational Period 

of 6 hours of 12 hours of 18 hours of 2, houn 

Code I Total Duration Code I Total Duration Code I Tot,u Uuration Code Total Duration 
Figure• of Precipitation Figure of Precipitation Figure of Precipitation Figure of Precipitation 

I - I - -- ,--
00 None. 20 I None. 50 None. 70 None. 
01 Less than 1.'i min . 21 Less than 15 min. 51 Less than 1 hr . 71 Leu than 1 hr. 
02 15 to 30 min . 22 I 15 to 30 min . r,2 I to 2 houl'!!. 72 1 to 2 hr. 
03 1 30 11 45 min. 23 30 to 45 min. 53 2 to 3 hours . 73 2to3hr. 
04 45 min . to 1 hr. 24 45 min . to 1 hr. 54 3 to 4 hours . 74 3to4hr. 
Oii I ' hr. to 1 hr. 15. 25 1 hr. to I hr . 15. 55 4 to 5 hours . 75 4to 5 hr . 
06 I hr. 15 to I hr . 3r. 26 I hr . 15 to I hr . 30. 56 r, to 6 houl'I! . 76 5 to 6 hr. 
07 I I hr. 30 to I hr. 45. 27 I hr. 30 to I hr . 45. 57 6 to 7 hours . 77 6 to 7 hr . 
08 I hr. 45 to 2 hr . 28 1 hr. 45 to 2 hr . 58 7 to 8 hours. 78 7to8hr. 
00 2 hr. to 2 hr. 15. 29 2 hr. to 2 hr. 15. 59 8 to O houm. 79 8 to 9 hr. 
10 2 hr. 1 • to 2 hr. 30. 30 2 hr. 15 to 2 hr. 30. 60 0 to 10 hours. 80 0 to 10 hr. 
II 2 hr. 3v to 2 hr . 45. 31 2 hr. 30 to 2 hr. 45. 61 10 to 11 hours . 81 10 to 11 hr. 
12 2 hr. 45 to 3 hr . 32 2 hr. 45 to 3 hr. 62 11 to 12 hours . 82 11 to 12 hr . 
13 3 hr. to 3 hr. 30. 33 3 hr. to 3 hr. 30. 63 12 to 13 hours. 83 12 to 13 hr. 
14 3 hr. 30 to 4 hr. 34 1 3 hr. 30 to 4 hr . 64 13 to 14 hours. 84 13 to 14 hr . 
15 4 hr. to 4 hr . 30. 35 4 hr. to 4 hr. 30. 65 14 to 15 hours . 85 14 to 15 hr. 
16 4 hr. 30 to 5 hr. 36 4 hr. 30 to 5 hr. 66 15 to 16 hours. 86 15 to 16 hr. 
17 5 hr. to 5 hr . 30. 37 5 hr. to 5 hr. 30. 67 16 to 17 hours . 87 16 to 17 hr . 
18 !i hr. 30 to 6 hr. 38 !i hr. 30 to 6 hr. 68 17 to 18 houn. 88 17tol8hr. 
19 Duration not 30 69 Duration not 89 18 to 19 hr. 

specified. 40 specified. 90 19 to 20 hr . 
41 6 hr. to 7 hr. 91 20 to 21 hr. 
42 7 hr. to 8 hr. 92 21 to 22 hr. 
43 8 hr. to 9 hr. 93 22 to 23 hr. 
44 9 hr. to 10 hr . 94 23 to H hr. 
45 10 hr. to 11 hr. 95 
46 11 hr. to 12 hr. 96 
47 97 
48 98 
49 Duration not 

I 
99 Duration not 

specified. specified. 
I _j 
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WMO CODE TABLES 

WMO Code Table 4451 

Symbol ~,= Ship's Average Speed Made Good 
During the Three Hours Preceding 

the Time of Observation 

Code Nautical MIIOI! K.ilometcn Per Hour 

Figure Per Hour 

---·-------1---------
0 0nm/hr . ... .. .... . 0km/hr. 

t t- Snm/hr .. .. .... . 1- l0km/hr. 

2 6-10 nm/hr .. ..... . 11- 19 km/hr. 

:I 11- 15 nm/hr_ ... __ . 20-28 km/hr. 

4 l&-20nm/hr ... .... 29-37km/hr. 

Ii 21- 25 nm/hr .. ... .. 38-47 km/hr. 

6 26-30 nm/hr. ... . . 4 56 km/hr. 

7 31- 35 nm/hr... .. .. 57- 65 km/hr. 

8 36-40 nm/hr ... ... . 66-75 km/hr. 
9 Over 40 nm/hr.. .. . Over 75 km /hr. 

WMO Code Table ,au 

Symbol Wa = Indication of the element forming 
the principal object of a report of 

deterioration or improvement of 

the weather or for the taking of a 

special weather report from ship 

Code 
Fig­
ure 

peeifications 

-----------------
0 Gust-'!. 
I Wind (either wind direction or sp(,-cd, or 

both) . 
2 Visibilit,y. 
3 Cloud (nmount or height) . 

4 Precipitation. 
5 PrCMure. 
6 State of aea or of swell ; i. e., wa\"cs. 

7 Duet.storm, sand torm or blowing snow. 

8 Thundentorm (with or without pre­

cipitation) . 
9 quail or tornado. 

FMB No. 2 

WMO Code Table ,118 

Symt ol w'w' = Present Weather in Code Figures 
and Optional Abbreviations 

Code Figure 
and Preacnt Weather 

Abbreviation 

04(FU) Smoke. 

06(HZ) Duat haze. 

08(PO) Dust devils. 

ll(MIFG) }shallow fog . 
t2(MIFG) 

17(TS) Thunderstorm . 

18(SQ) Squall. 

19(FL) Funnel cloud. 

20(REDZ) Recent drizale. •• 

2l(RBRA) Recent rain .•• 

22(P.F.!=IN) Recent snow.•• 

23(f~ESN) Recent rain and snow.•• 

24(RERA) Recent freezing rain and snow.•• 

25(RESH) Recent showen. •• 

26(RESR) Recent snow showers.•• 

27(REGR) Recent hail.•• 

29(RETS) Recent thunderstorms.•• 

30(SA) 
\ou,toto,m ., """''°"" 31(SA) 

32(SA) 

\\Heavy d"'t,Unm o, ,ana.tonn. 
33(XXSA) 
34(XXSA) 
35(XXSA) 

I 

38(BLSN) \}Blowing snow. 
39(BLSN) 

40(BCFG) } Fog patches. 
41(BCFG) 

42(FG) 
43(FG) 
«CFO) Fog. 
45(FG) 
46(FG) 
47(FG) 

48(FZFG) } Freezing fog. 
49(FZFG) 

50(DZ) 

l}D,iulo 51(C'Z) 
52(DZ) 
53(DZ) 

54(XXDZ) . 
} Heavy driule. 

,55(XXDZ) 

56(FZDZ) : } Freezing driule. 
57(FZDZ) 

J,~J,'FJ,JOTIVE JAN. 1. 1969 
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WMO CODE TABLES D4-7 

WMO Code Table 4678-Continued 

Code Figure 
and 

Abbreviation 

58(RA) 
59(RA) 
60(RA) 
61 (HA) 
62(RA) 
63(RA) 

64 (XXRA) 
65 (XXRA) 

66(FZRA) 
67 (FZRA) 
68(RASN) 
69(RASN) 

70(SN) 
71(SN) 
72(SN) 
73 (SN) 

74(XXSN) 
75 (XXSN) 

77(SN) 
79(PE) 
80( RASH) 

Present Weather 

Rain . 

} Heavy rain. 

Freezing rain. 
Heavy freezing rain . 
Rain and snow. 
Heavy rain and snow. 

} Heavy snow. 

Snow. 
Ice pellets. 

, Showers. 

J<:FFECTl\'E JA.S . t. 1960 

WMO Code Table 4678-Contlnaed 

Code Figure 
and Preaent Weather 

Abbreviation 

81(XXSH) 
} Heavy 11hower11. 82(XXSH) 

83(RASN) Shower11 of rain and ,now. 
84(RASN) Heavy shower■ of rain and snow. 
85(SNSH) Snow showera. 
86(XXSN) Heavy 11now showera. 

87(GR) 
}soft hail. 88(GR) 

89(GR) Hail. 
90(XXGR) Heavy hail. 
9l(RA) Rain . 
92(XXRA) Heavy rain. 
93(GR) Hail. 
94(XXGR) Heavy hail. 
95(TS) Thunderstorm. 
96(TSGR) Thunderstorm with hail. 
97(XXTS) Heavy thunderatorm. 
98(TSSA) Thunderstorm with duststorm 

or sandstorm. 
99 (XXTS) Heavy thunderatorm with hail. 

•• Recent appllell If t he phenomena waa obeerved durtna the hour 
preeedlna the lime of observation . 

FMH No. 2 

• I 
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APPENDIX
MAP OF WMO REGIONS
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