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FOREWORD

The Office of the Federal Coordinator for Meteorological Services and Supporting
Research, through its Working Group on Meteorological Codes, is responsible for
preparing Federal Meteorological Handbook Number 2 (FMH-2), Surface Synoptic Codes,
and for assuring that it remains current. This edition of FMH-2 has been updated to
reflect the latest World Meteorological Organization codes and regulations, FM 12 SYNOP
and FM 13 SHIP; and to bring the handbook into compliance with guidance from the
Committee for Basic Services. We thank Mr. Albert L. Hernhuter, National Weather
Service, for preparing the draft manuscript and acknowledge the efforts of the Federal
agency reviewers.

This handbook prescribes Federal standards for the coding of U.S. synoptic weather reports
by land stations and sea stations, and provides a reference for users of these data. Note
that the codes for reporting manual sea stations (ship) observations have not been included
in previous editions of FMH-2, but are included here so all surface synoptic code forms
are standardized. The standards in FMH-2 are applicable to all U.S. Federal agencies and
should be reflected in their manuals and directives. In this edition of FMH-2 we have
eliminated lengthy conversion tables, such as conversions from inches of mercury to
hectopascals, and have eliminated individual agency instructions, such as those related to
message dissemination. Code Tables appear in this handbook where the appropriate code
is first described.

F o ey L

Robert L. Carnahan

Federal Coordinator for
Meteorological Services and
Supporting Research
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CHAPTER 1
INTRODUCTION

1.1 Purpose

The synoptic surface weather observing program exists to provide weather data to support
forecast programs. Weather data are encoded in a numeric format for international
exchange. The data content of the synoptic surface weather messages, the associated codes,
and the symbolic message formats have been agreed to by the World Meteorological
Organization (WMO). Since the synoptic messages are entirely in code, this handbook has
been prepared to provide uniform procedures for encoding and decoding synoptic weather
messages from land stations in WMO Regions IV and V (Figure 1-1) and from various
categories of sea stations.

The procedures in this handbook do not include instructions that relate to dissemination
of messages; e.g., instructions concerning breaking groups, line feeds, carriage returns, etc.
This type of information relates to the type of equipment being used and is more
appropriate in agency instructions.

1.2 Synoptic Observation Program

In accordance with WMO standard practices, the United States has established a network
of synoptic surface observation stations on land and recruited ships to provide surface
observations in oceanic areas. The synoptic surface observation program provides for
observations from these land and sea stations at the main synoptic reporting times of 0000,
0600, 1200 and 1800 Coordinated Universal Time (UTC). The WMO has recommended
that synoptic observations be made by principal land stations at the intermediate times of
0300, 0900, 1500 and 2100 UTC, also. The time of an observation is the time when
atmospheric pressure observations are made. Observation of other elements is made within
the ten-minute period preceding the standard time for the surface synoptic observation.
Synoptic surface observations normally include, at a minimum, information on amount of
sky cover, wind, visibility, temperature, pressure and weather. Chapters 2 through 7 will
specify which elements are reported by each category of station.

The synoptic observation at U.S. land stations may be a full observation following the
synoptic observing practices. At many stations, the synoptic observation is converted from
the basic weather observation (the data sent at hourly intervals) plus additional data. The
observing practices for the latter type of "synoptic observation" vary in some respects from
synoptic weather observing practices. These variances are indicated in appropriate portions
of this handbook.
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Figure 1-1 Map of WMO Regions

There are differences among land stations’ reporting practices in the northern portion of
WMO Region IV*, the southern portion of WMO Region IV and WMO Region V. The
general differences are discussed in Chapter 2. Specific differences are indicated in
appropriate portions of Chapters 3 through 7.

1.3 Relation to Other Handbooks and Manuals

Federal Meteorological Handbook (FMH) No. 2 is a handbook on standard U.S. coding of
synoptic surface observation, and is not a manual on synoptic surface weather observations.
In general, FMH-1 Surface Observations provides the framework within which observers
at land stations can evaluate meteorological phenomena. FMH-2 briefly notes a synoptic

*There are no fixed boundaries between the northern and southern portions of Region
IV. In general, the southern portion includes the Bahamas, the Caribbean, Mexico and
Central America, but the region may include selected more northerly stations in the warmer
season.




observation procedure if it differs from FMH-1. Maritime observing procedures are
discussed in National Weather Service Observing Handbook No. 1, Marine Surface
Weather Observations (which provides instructions for civil staffed ships) and in
NAVOCEANCOMINST 3144.1 Manual for Ships’ Surface Weather Observations (which
provides instructions for U.S. Navy ships).

1.4 Format of this Handbook
Chapter 2 is separated into three principal areas:

a. a general area that provides a brief description of the content of each section of
the symbolic code format;

b. a presentation of code forms that apply to land stations; and
c. a presentation of code forms that apply to sea stations.

Chapters 3 through 7 are each structured in a similar fashion and separated into
appropriate segments. Chapter 3 is divided into a general discussion, followed by a section
on groups common to land and sea stations, those unique to land stations and those unique
to sea stations. Though this arrangement is appropriate for Chapter 3, other chapters do
not require that many subsections, but follow the same general approach.

Each of the Chapters 3 through 7 is devoted to one section of the symbolic code format:
Section 0 in Chapter 3; Section 1 in Chapter 4; Section 2 in Chapter 5; Section 3 in Chapter
6; and Section S in Chapter 7*. Where appropriate, those code groups that are common
to land and sea stations will be discussed in the first segment, followed by a discussion of
those groups unique to land stations and those unique to sea stations. The discussion of
each group will include definitions of symbolic figures and letters, appropriate code tables,
pertinent practices, WMO regulations and applicability of that group to sub-categories such
as WMO region or type of station.

1.5 Changes to the Handbook

Changes, additions, deletions, and corrections will be issued as necessary. These changes
will be issued only by the Office of the Federal Coordinator for Meteorological Services and
Supporting Research (OFCM) after consultation and coordination within the Working
Group for Meteorological Codes (WG/MC) and the Working Group for Surface
Observations (WG/SO).

*Section 4 is not applicable to synoptic reporting by United States stations; Sections 3
and 5 are not used by staffed ships.




1.6 Agency Procedural Changes

Procedural supplements may be issued by each agency for use within the issuing agency
whenever necessary to meet urgent requirements. Individual agency changes will be
consolidated into future supplements issued by the agency concerned.

1.7 Unforeseen Requirements

No set of instructions can cover all possibilities in weather observation. The observer must
use his own judgment, adhering as closely as possible to this handbook, to describe
phenomena not adequately covered by specific instructions. If the observer feels handbook
procedures require change or clarification, suggested changes should be sent through normal
administrative channels to the headquarters of the appropriate organization.




CHAPTER 2
FORMAT OF SYNOPTIC REPORTS
2.1 General

The WMO has adopted symbolic code forms for reporting surface observations from land
stations (FM 12 SYNOP) and from sea stations (FM 13 SHIP). These code forms, which
have many common elements called groups, are described in the WMO Manual on Codes
(WMO Pub. No. 306). This publication also defines the symbolic figures and letters,
provides code tables, and presents the related technical regulations. Pertinent portions of
that manual are excerpted or adapted to correspond to national observing practices and
appear in appropriate portions of Chapters 2 through 7. The complete symbolic code forms
are modified for use in each WMO region and further adapted for use at different reporting
times.

Paragraph 2.2 is devoted to the full symbolic code form used by land stations for main and
intermediate synoptic reports in Region IV (northern portion), Region IV (southern
portion) and Region V. Discussions in Chapters 3 through 7 will indicate applicability of
these codes to automated land stations. Paragraph 2.3 presents the full symbolic code forms
used by various categories of sea stations: (a) U.S. Navy ships and select ships in the U.S.
Voluntary Observing Ship (VOS) fleet, (b) supplementary ships in the VOS fleet, (c)
auxiliary ships in the VOS fleet, and (d) automated sea stations.

The full code consists of six sections made up of code groups. Note that certain groups
may be repeated. This is discussed where it is applicable. Inclusion of certain groups is
mandatory. If inclusion is mandatory, it will be noted when that group is discussed. Note
that most groups begin with a numerical indicator. This provides flexibility. Code groups
can be deleted without affecting the meaning of the remaining groups. Reports from a land
station will always include at least Sections 0 and 1 of FM 12 SYNOP and sea stations will
include at least Section 0 and the first two groups of Section 1 in FM 13 SHIP.

+ Section 0 provides sufficient information to locate a station, and may also indicate
the date and time of the observation, and whether it is a land or sea station.

¢ Section 1 contains general meteorological information: visibility, wind velocity,
atmospheric temperature and dewpoint, atmospheric pressure information, weather
phenomena and cloud data.

¢ Section 2, used by selected staffed coastal stations and by ships, contains data
pertaining to wind waves and swell, and when reported by ships may contain
information on sea water temperature and ice.

+ Section 3 includes information for regional exchange: maximum and minimum
temperature, snow or ice depth, 24-hour precipitation amount, additional cloud
information and special phenomena. This section is not used by staffed ships.

¢ Section 4 is not used by U.S. stations.




¢+ Section 5, reported by selected land stations and by automated sea stations,
includes data for National use only. At land stations, these data include
information such as meteorological records established, data for city locations
reported by airport locations and tide data from some coastal locations. The code
format used is appropriate to all U.S. stations in Regions IV and V that report this
section, but it is unlikely that any station would report all groups at any reporting
time. For that reason the symbolic code forms for Section 5 will not be exhibited
in paragraph 2.2, though they will be discussed in Chapter 7. Automated sea
stations use Section S to report additional wind data.

22 Land Stations

The following code forms include the maximum number of groups that may be reported in
each regional category at main reporting times or at intermediate reporting times.

22.1 WMO Region IV (Northern Portion )e
2.2.1.1 Main Synoptic Reporting Times.

Section 0 Iliii

Section 1 igi hVV Nddff (00ffF) 1s,TIT 2s T,T,T,
3PpPPP, 4PPPP Sappp  6RRRty TwwW, W,
8N, C, C\,Cy

Section 2 222// 2P PHMH, 3d,d,dd, 4P P H H,
SP,.P,H,H,,

Section 3 333 IsTTT, 2sT.TT 4E'sss TR,R,R, R,

XXX nTnTnTn

8N,Ch_h, 9SpSpS,5,

Section 5 National groups

2-2



22.12 Intermediate Synoptic Reporting Times.

Section 0 Iliii

Section 1  izihVV  Nddff (00ffl) 1s, TIT  2s T ,T,T,

K) 0 4PPPP Sappp TwwW,W, 8N, C, C\Cx

00 0 0

Section2  222// 2PPHH, 3d,d,dd, 4P, P H,H,
5P, P H, H,,

Section 3 333 S8N,Chh,  9S,Sps.s,

222 WMO Region IV (Southern Portion). This generally includes stations in the
Caribbean, the Bahamas, Mexico and Central America, but the region may include selected

more northerly stations in the warmer season.

2.22.2.1 Main Synoptic Reporting Times.

Section 0 Iiii

Section 1  igihVV  Nddff (00fff)  1s,TTT  2sT,T,T,

3PPPP, 4PPPP  TwwWW, 8N,C,CyCy

o0 0" 0

Section 2 222// 2P,PHH, 3d,d,d,.d, 4P, P, H,H,,

SPWZPWZHWZ 2

Section3 333  oCDD,D, 1sTTT,  25T,T.T,

nNnTXTXTX

Si1d2dsda TRyRyRyRy, 8N,Ch;h, 9SpSps,s,

Section 5 National groups




2222 Intermediate Synoptic Reporting Times.

Section 0 ILiii

Section 1  igi,hVV  Nddff (00fff) 1s TTT 2s,T,T,T,
3PPPP, 4PPPP  TwwW,W, 8N,C,C\,Cq

Section2  222// 2P,PHH, 3d,d,d.d, 4P,PH H,
SP,P H H,,

Section3 333  OCDD,D; SNChh,  9S,Ss,s,

223 WMO Region V.
223.1 Main Synoptic Reporting Times.
Section 0  (MMMM, YYGGi,)  Iliii

Note: Some selected stations in Region V include the above parenthetical groups
in their report.

Section 1  igxi,hVV  Nddff (00ffff 1s TTT 2sT,T,T,
3rpPPP, 4PPPP Sappp 6RRRt, TwwW, W,

8N,C,Cy,Cu

Section2  222// 2P,PHH, 3d,d,d,d, 4P,P H H,
SP, P HH,,

Section3  333// 1s,T,T,T, 2sT,T.T, Siii,isis
SN,Chh,

Section 5  National groups




2.2.3.2 Intermediate Synoptic Reporting Times.

Section 0  (MMMM; YYGGi,)  Iliii
Section1  igi,hVV  Nddff (00f)  1s,TTT 2s,T,T,T,
3PPPP, 4PPPP 5appp GRRRt, TwwW,W, 8N,C;CyCq

Section2  222// 2P, P HH, 3d,d,d,d,, 4P,P,H,H,
SPWZP 2

Secton3 333  8N.Chh,

2.3 Sea Stations

There are about 1300 ships in the U.S. VOS fleet. These U.S. supervised ships are
classified by the WMO as select, supplementary or auxiliary ships. Select ships are mobile
stations with sufficient meteorological instruments certified for accuracy; they report in the
full SHIP synoptic code. U.S. Coast Guard and Navy ships also report in the full SHIP
synoptic code. Supplementary ships are mobile stations with a limited complement of
certified meteorological instruments; they report in an abbreviated form. Auxiliary ships
are mobile stations that normally do not have certified meteorological instruments; they
report in a reduced form.

In addition to the Coast Guard ships, Navy ships and the U.S. supervised ships in the VOS
program, synoptic observations are obtained from automated environmental observing
systems on data buoys. Data buoy reports are normally made at main and intermediate
times. Ship reports shall be made at main reporting times, but may be made at
intermediate times, too. The code format does not vary with the reporting time, but with
the capabilities of the observation station.

23.1 U.S. Coast Guard and Navy Ships and Civil Select Ships (Full SHIP Report).

Section0 D....D YYGGi,, 99L.L.L, QLLJLL,
Section 1  igi,hVV  Nddff (00ff) 1s, TIT 2s,T,T,T,

4PPPP  Sappp  TwwW,W,  8N,C,CyCy

Section2 222Dy,  0sT,T,T, 2P P HH, 3d,d,d,d,

4 P HH,  SPPHH, GEER  ICE + plain language
or
ICE ¢ShDz
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2.3.2 Civil Supplementary Ships (Abbreviated SHIP Report). Supplementary ships that do

not have a full set of certified instruments report in the following symbolic code form.
Although sea (wind waves) and swell are not shown in Section 2, those groups can be added
(see paragraph 2.3.1).

Section0  D....D YYGGi,, 99L L L, Q.L,L,LL,
Section 1 ixi hVV  Nddff (00ffK) 1s, TTT 4PPPP
TwwW, W, 8N, C, C\Cy

Section 2 222// 6LEER, ICE + plain language
or
ICE ¢SbDz

2.3.3 (Civil Auxiliary Ships (Reduced SHIP Report). Auxiliary ships that do not have

certified instruments may report in the following reduced code form or in plain language.
They, too, can add sea and swell data in Section 2 (see paragraph 2.3.1).

Section0  D....D YYGGi, 9LLLL QLLJL.L

000
Section 1 igihVV  Nddff (00ff)  1s,TT/ 4PPP/
TwwW,W,
Section 2 222// 6LEER, ICE + plain language

or
ICE ¢ShDgz,

2.3.4 Automated Sea Stations. Automated synoptic observations are available from NOAA
moored buoys and U.S. Coast Guard navigational buoys. The messages from these
automated observations are in the following code form:

Section 0 Abmnn,  YYGGi, 99LL.L QLLL.L,

Section 1 igi,/// /ddff  1s TIT 2s,T,T,Td 4PPPP Sappp

Section 2 22200 Os,T,T,T, PP _H_H_ 70H, H_H_,
Section 3 333 921fT

Section 5 555 1158 22ff 3GGgg 4ddf.f. (9GGgg)




CHAPTER 3
SECTION 0 - IDENTIFICATION

3.1 General

Section 0 is mandatory in all transmitted synoptic reports. It contains identification data,
whether it is a report of surface observations from a land station (SYNOP) or from a sea
station (SHIP). The code name SYNOP or SHIP is not used in the report or in a
collection of reports (a bulletin).

3.2 Common Groups

The form of this section differs between land stations and sea stations. Only two of the
groups are the same, MMMM; and YYGGi,.

.1 Station entifier, M\M. . The identifier MM\MM. is not transmitte y
3.2.1 Stati Identifi The identif db
e

sea stations or most land stations (a select group of stations in Region V include this group
in their report), but is included in a bulletin to indicate whether a collection of reports is
from a land station or a sea station. The identifier M;M;M;M; does not appear in the
bulletin, but an appropriate code replaces it (Table 3-1).

Table 3-1. Indicator for Source of Report, M\;M;M, M;

Source Code
Land Station AAXX
Sea Station BBXX

322 Date/Time and Wind Indicator Group (YYGGi,). The date/time and the wind
indicator form a group that is generally not transmitted in a land report (except for some
in Region V), but it does appear in bulletin headings. This group is transmitted by sea
stations.

YY s the day of the month (UTC). It is always coded in two digits; i.e., 01,
02, ..., 30, 31. Note that this is the UTC day of the month which may vary
from the local date.

GG s the actual time of the observation, the time when the barometer is read,
rounded to the nearest hour UTC. For example, 2120 would be coded as 21
UTC and 2340 would be coded as 00 UTC with another day added to YY.
There is no hour 24. At that time a new day begins, the date is advanced by
1 and the hour is 00. Of course, the addition of a day to YY at the end of a
month would encode YY as 01.




i, is a wind indicator symbolic figure. Code table 3-2 is an adaptation of WMO
Table 1855. Bulletins from U.S. land stations always encode i, as 4. U.S.
staffed ships encode 3 or 4 and U.S. automated sea stations encode 1.

Table 3-2. Indicator for Source and Units of Wind Speed, i,
(Modification of WMO Code Table 1855)

Code
figure
0 Wind speed in meters per second (estimated)
1 Wind speed in meters per second (obtained from anemometer)
3 Wind speed in knots (estimated)
4 Wind speed in knots (obtained from anemometer)

3.3 Land Station

3.3.1 General.

MMMM, YYGGi, Iiii

indicates the maximum number of groups that can be used in Section 0. The only group
unique to land stations is the international index number, Iliii. In a bulletin, the groups
MMMM; YYGGi, are transmitted once as the first line of the bulletin (the line
immediately following the bulletin heading). This is true whether the bulletin consists of
one report or a collection of several reports. This practice assumes that all wind
observations are measured. These groups were discussed in paragraph 3.2.2.

332 International Index Number, Iliii. The international index number is a five-digit
identifier that applies to staffed or automated land stations. The first two digits (IT) in the
index number represent the block number. Block numbers are assigned to individual
countries by the WMO. Alaska is assigned block number 70; the contiguous United States
is assigned 72 and 74; block number 91 is assigned to islands in the Pacific Ocean. This
means that all index numbers in Alaska begin with 70, index numbers in the contiguous U.S.
may begin with a 72 or a 74 and that U.S. stations in Region V begin with a 91. The last
three numbers (iii) are the station number. Station numbers are assigned by each country.
WMO Publication No. 9, Volume A contains a list of all index numbers assigned worldwide.
Another source of index numbers is National Weather Service Communications Handbook
No. 4*, which is limited to the index numbers for stations in WMO Region IV and U.S.
stations in WMO Region V.

*Handbook is titled Index Numbers for North and Central America, the Caribbean and
U.S. Stations in the Pacific.

3-2



34 Sea Stations

The maximum number of groups that sea stations include in Section 0 appear below:

MMMM, D....DorAbnngn, YYGGi,,

As indicated in paragraph 3.2, ships do not transmit the group M(M;M;M;, which is used in
a bulletin of sea station reports to indicate that these reports are from sea stations. The
group YYGGi, was discussed in paragraph 3.2.2.

3.4.1 Ship’s Call Sign, D....D. A staffed ship identifies itself by transmitting its radio call
sign as the first group in Section 0 of surface synoptic reports.

3.4.2 Buoy Identifier, A;b n,n n,. An automated sea station identifies itself by transmitting
a buoy identifier group, Ajb,n,nyn,. The first character, A,, is the WMO Region in which
the buoy is located. Since the United States has stations in Regions IV and V, the
character A, is encoded as 4 or 5 respectively. The second character, b, is the subarea
within the WMO Region where the buoy is located. Figure 3-1 indicates the boundaries

for each location identifier.

80;
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160

Figure 3-1 Location Identifier, A, b,
(Excerpt from WMO Code Table 0161)
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The code in each subarea incorporates the WMO Region, A,, and the subarea indicator,
b,. Thus, the location identifier for U.S. operated buoys is:

Ab, = 41 (North Atlantic, from about Cape Hatteras south)

Ab, = 42 (Gulf of Mexico)

Ab, = 44 (North Atlantic, from about Cape Hatteras north)

Ab, = 45 (Great Lakes)

Ab, = 46 (Off the West Coast of the U.S. and the Gulf of Alaska)
Ab, = 51 (Pacific Ocean, in and near the Hawaiian Islands)

The last three characters in the group, myngn,, further identify the automated sea station.
The U.S. practice is to assign the mym,n, code to locations rather than to buoys. That
means that 41001 is the first site chosen in subarea 41, 41002 is the second site, etc.
Therefore, if a buoy fails and is replaced, the new buoy assumes the old number that
pertains to that site. A current list of NOAA automated sea stations (moored buoys) is
published by the NOAA National Data Buoy Center each week in their Data Platform
Status Report. (Copies can be obtained from the NOAA National Data Buoy Center,
Stennis Space Center, MS 39529, or by telephone request to them at (601) 688-2836, FTS
494-2836 or AV 485-4411.)

343 Location of Sea Station, 9L L. I, QL L L L.

3.4.3.1 Latitude, 99L,L L. Inthe group 99L,L,L,, 99 is the group indicator for the latitude
L,L,L, which is the latitude in whole degrees and tenths of a degree with no decimal point.
(If the latitude is less than 10 degrees a leading zero is used for the first character L,.)

In converting from minutes of latitude or longitude to tenths, the convention followed is to
divide the number of minutes by 6 and disregard any remainder. For example, 45° 41" is
coded as 456 because 41 divided by 60 equals .683 which is rounded down to .6 (coded as
6).

Table 3-3. Conversion of Minutes and Seconds to Tenths of a Degree

Tenths Tenths
Minutes/Seconds  of a Degree Minutes/Seconds  of a Degree
00'00"-05"'59" .0 30'00"-35"59" S
06'00"-11"'59" 1 36'00"-41'59" .6
12'00"-17'59" 2 42'00"-47'59" 7
18'00"-23"'59" 3 48'00"-53"'59" 8
24'00"-29'59" 4 54'00"-59'59" 9
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3.4.32 Longitude and Quadrant of the Globe, Q L L L L. The symbolic code figure, Q,,

is used to indicate whether a sea station location is in the north latitudes or south latitudes
and, also, whether it is in the eastern or western hemisphere (see Table 3-4 below).

Table 3-4. Quadrant of the Globe, Q. (WMO Code Table 3333)

Q. - Quadrant of the globe

. Qc =7 N QC =1
Code 5
Figure Latitude Longitude -]
Equator 3

1 North East w a E E

3 South East 5
5 South West 3
7 North West H
]
0]

Qc =5 S Qc =3

Note: The choice is left to the observer in the foilowing cases:

When the ship is on the Greenwich meridian or the 180th meridian
(LoLoL Lo = 0000 or 1800 respectively):

Q¢ = 1 or 7 (northern hemisphere) or
Q¢ = 3 or 5 (southern hemisphere);

When the ship is on the Equator (L L. L. = 000):

Q¢ = 1 or 3 (eastern longitude) or
Q¢ = 50r 7 (western longitude)

All automated sea stations routinely operated by the U.S. are in Regions IV and V in
northern latitudes and western longitudes and in their synoptic messages Q, is always
encoded as 7. Buoys deployed on special missions and staffed ships select an appropriate
value for Q, from Table 3-4. The longitude of the sea station, L L L,L,, is coded in whole
degrees and tenths. Leading zero(es) are used, if necessary, to provide a complete entry
for L L L,L, For example, a ship at 7°39' W. longitude would encode L L L.L, as 0076
using the same convention used to convert minutes to tenths of a degree latitude (paragraph
3.4.3.1 and Table 3-3). If the ship were in the Northern Hemisphere, Q, would be 7 and

the entire group QL L L,L, would be encoded 70076.

3.5 Example of Section 0 for a Sea Station
Message: 44004 07151 99385 70706

This is a report from buoy 44004 (which is located at site number 4 in the North Atlantic,
north of Hatteras). The time of the observation is 1500 UTC on the seventh day of the
month. The wind speed has been measured and is reported in meters per second. A more
precise location of the sea station is given. It is at 38.5°N, 70.6°W.







CHAPTER 4
SECTION 1 - GENERAL METEOROLOGICAL INFORMATION
4.1 General

The maximum number of groups that is used in Section 1 of a synoptic report from a land
station is presented below, followed by the maximum from a sea station.

¢ Land - igihVV  Nddff (00ff) 15, TTT 25 T,T,T, 3PPPP,
4PPPP Sappp 6RRRt,  TwwW,W, 8N,C,C,Cy

¢ Sea- igihVV  Nddff (00ff) 15, TTT 2s T,T,T, 4PPPP
Sappp TwwW,W,  8N,C,C,Cy

Section 1 contains general meteorological information: visibility, wind velocity, atmospheric
temperature and dew point, atmospheric pressure information, weather phenomena and
cloud data. All the groups reported in Section 1 are common to land and sea stations
with the exception of the group 3P PP P, the pressure at station level and the

precipitation group 6RRRt,. The 3P0POP:P:: group is only reported by land stations.
(Barometers on U.S. civilian ships are calibrated to read in sea-level pressure.) Since the
commonality is so great, this chapter will not contain separate sections for land and sea
stations. Coding differences that exist because of different observing practices will be noted
as each group is discussed. Some of these groups or symbolic letters within the group do

not pertain to certain categories of stations. This will be noted as each group is discussed.

It was indicated in paragraph 1.2 that though many of the synoptic reports at U.S. land
stations follow the synoptic observing practices, some are converted from basic weather
observations (the surface hourlies) plus additive data. These latter observing practices
differ in some respects from the synoptic practices which can impact the coding of certain
groups and limit the coding of these groups. This, too, will be noted as each group is
discussed.

Similarly, automation can impact coding procedures, and this will be indicated where it is
appropriate.

4.2 Code Groups

4.2.1 Indicator Information, Cloud Height and Visibility, i i hVV. This group must be
included in all reports. Mandatory group elements specified by symbolic letters shall be
coded with solidi (/ or //) if a station is not equipped to report the relevant data.




42.1.1 Precipitation Indicator, ir. The symbolic code figure iy is an indicator that
precipitation data (6RRRty) is reported in either Section 1 or in Section 3. The code table
for iy is Table 4-1.

Table 4-1. Indicator for Inclusion or Omission of Precipitation Data,
ix (WMO Code Table 1819)

Code
figure Precipitation data are reported: Group 6RRRt, is:
1 In Section 1 Included
2 In Section 3 ’ Included
3 In none of the two Omitted (precipitation
Sections 1 and 3 amount = 0)
4 In none of the two Omitted (precipitation
Sections 1 and 3 amount not available)

Land stations that measure precipitation can choose the appropriate code for ig. Since U.S.
stations include the group 6RRRty in Section 1 rather than Section 3, any measurement of
precipitation, even a trace, is coded as 6RRRt, and ig is encoded as 1. If measured
precipitation is zero, iy is encoded as 3. Since ships and buoys do not measure precipitation
amounts, sea stations encode iz as 4. If an automated land station does not have the
capability to measure precipitation, it encodes iy as 4 also. If it has the capability and the
instrument fails, it encodes iy as 4.

4.2.12 Type of Station and Weather Group Indicator, i.. The symbolic code figure, i,
serves a multiple purpose (see Table 4-2). It indicates whether a station is staffed or
automated. In addition, it points out whether present and past weather occurred and, if it
occurred, whether it was coded in the 7TwwW,W, or 7w,w,W_, W, group. In addition it notes
whether data are missing. '

Reports from staffed stations would normally be coded 1 or 2, unless the report has been
converted from a basic weather observation plus additive data. The conversion process
results in assigning code values to present weather phenomena that are reported, but there
is insufficient information to ascribe a code for past weather. Therefore, those stations
would encode i, as 1.

Automated sea stations and automated land stations, such as AUTOB, do not observe
weather phenomena. Therefore in synoptic weather reports from buoys and AUTOB
stations, i, is always encoded as 6, a report from an automated station that does not observe
present or past weather. If an automated station is deployed with a capability to observe
weather phenomena, Table 4-2 provides appropriate codes.
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Table 4-2. Indicator for Type of Station Operation (Staffed or Automated) and
for Present and Past Weather Data, i (Modification of WMO Code

Table 1860)
Code Type of station Group 7wwW,W, or
figure operation Tww W, W, is:
1 Manned Included
2 Manned Onmitted (no significant phenomenon
’ to report)
3 Manned Omitted (not observed, data not available)
4 Automatic Included using Table 4-12 and
Table 4-14
5 Automatic Omitted (no significant phenomenon
to report)
6 Automatic Omitted (not observed, data not available)
7 Automatic Included using Table 4-13 and
Table 4-15

4.2.1.3 Height of Lowest Cloud, h. The third symbolic figure in the group ixi hVV is used
to report the height of the base of the lowest cloud seen. The height reported is with
respect to the surface. Table 4-3 is a variation of WMO Table 1600. In that table, h was
based upon height in meters and a convention that coded values at the end of each range
would be coded in the next higher range. In the table below, the meters were converted
to feet and all reportable values (following U.S. observing practices) in each range are listed
with the corresponding code value of h. In the U.S. convention, heights between the end
of a range and beginning of the next are rounded up if midway or greater.

The lowest cloud height is coded with a solidus (/) if there is a total surface-based
obscuration that prevents an observation of the clouds. Automated.sea stations do not
observe sky condition parameters and code h as a /. Automated land stations that do not
have proper equipment or acceptable algorithms for evaluating h will report h as a /.
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Table 4-3. Height of Cloud Base Above Ground, h
(Modification of WMO Code Table 1600)

Code
figure Reportable heights(ft)
0 0 or 100
1 200 or 300
2 400 to 600*
3 700 to 900*
4 1000 to 1900*
5 2000 to 3200*
6 3300 to 4900*
7 5000 to 6500**
8 7000 to 8000**
9 8500 or higher or no clouds
/ unknown or base of clouds

below surface of station

* reported in 100 foot increments
** reported in 500 foot increments

42.1.4 Visibility, VV. The U.S. practice of reporting visibility in terms of prevailing
visibility is followed in reporting the visibility, VV. Methods for evaluating prevailing
visibility at land stations are discussed in FMH-1. Visibility reported by land stations is
coded using Table 4-4, which is based upon corresponding standard reporting values in the
U.S. where the values are in statute miles rather than in metric units.
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Table 4-4. Land Station Reports of Horizontal Visibility
at the Surface (Prevailing Visibility), VV
(Modification of WMO Code Table 4377)

Visibility Encode Visibility Encode  Visibility Encode

(statute miles) VVas  (statute miles) VV as (statute miles) VV as
<1/16 : 00 138 22 8 63
1/16 01 112 24 9 64
1/8 02 15/8 26 10 66
3/16 03 1 3/4 28 11 68
1/4 04 173 30 12 69
5/16 05 2 32 13 71
3/8 06 2 1/4 36 14 73
1/2 08 2 1/2 40 15 74
5/8 10 2 3/4 44 20 80
3/4 12 3 48 25 82
7/8 14 4 56 30 84
1 16 5 58 35 85
118 18 6 60 40 87
11/4 20 7 61 >45 89

Methods for evaluating visibility at sea are detailed in National Weather Service Observing
Handbook No. 1 and NAVOCEANCOMINST 3144.1. Visibility reported by sea stations
is coded using Table 4-5, which is based on U.S. ship reporting practices (reporting intervals
based upon nautical miles rather than kilometers).

Table 4-5. Sea Station Reports of Horizontal Visibility
at the Surface (Prevailing Visibility) Vv
(Modification of WMO Code Table 4377)

Code Reportable visibility values
figure (nautical miles)
90 <1/16
91 1/16
92 1/8
93 1/4
94 1/2
95 lor11/2
96 2,2120r3
97 5,6,7, or8
98 9or10
99 not reported




Sea stations do not report visibility values greater than 10 nautical miles. Due to the
curvature of the earth and the relative flatness of the ocean, the distance from the ship to
the horizon is limited even if there is unrestricted visibility and a maximum value for
reporting visibility has been set at 10 miles (see NAVOCEANCOMINST 3144.1).

Visibility data are not available from automated sea stations, and VV is coded as //.
Automated land stations that do not have visibility sensors and an acceptable algorithm will
code VV as //.

42.1.5 Examples of Group iyi hVV.

32866 No precipitation group in the report (amount is zero). It is a staffed station that is
not reporting past or present weather because there is nothing significant to report.
The base of the lowest cloud layer is a reportable value of 7000, 7500 or 8000 feet
(2000 to 2500 meters). Visibility is 10 statute miles (16 kilometers). Since the code
is not in the 90th decade, it indicates that the report is from a land station where the
visibility units are statute miles.

46/// No precipitation group in the report (not available). Report is from an automated
station with no weather group (not observed) and no cloud height or visibility
reported.

11997 Precipitation group is included in section 1 of the report. It is a staffed station which
is reporting the weather group, 7wwWW. The base of the lowest cloud layer is at
least 8500 feet (2500 meters) if a cloud layer is observed. (There may be no clouds.)
The visibility is a reportable value of 5, 6, 7, or 8 nautical miles (10 kilometers in
WMO Table 4377). A visibility code in the 90th decade indicates that it is a ship
report where the visibility units reported by U.S. ships are nautical miles.

422 Total Cloud Cover and Wind Velocity, Nddff (00fff). The Nddff group must be
included in all reports. Mandatory group elements specified by symbolic letters shall be

coded with solidi (/ or //) if a station is not equipped to report the relevant data.

4.2.2.1 Total Cloud Cover, N. The symbolic letter N represents the total fraction of the
celestial dome covered by clouds at all layers. The fraction is based on an evaluation
following prescribed observing practices. Table 4-6 indicates total sky cover in both oktas
(eighths) and tenths since observers in the U.S. routinely report sky cover based on tenths
of sky covered.
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Table 4-6. Total Cloud Cover, N (WMO Code Table 2700)

Code Cloud amount in Cloud amount
figure oktas (eights) in tenths
0 0 | 0
1 1 okta or less, 1/10 or less,
but not zero but not zero
2 2 oktas 2/10 - 3/10
3 3 oktas 4/10
4 4 oktas 5/10
5 S oktas 6/10
6 6 oktas 7/10 - 8/10
7 7 oktas or more, 9/10 Or more,
but not 8 oktas but not 10710
8 8 oktas 10/10
9 Sky obscured by fog and/or other meteorological phenomena
/ Cloud cover is indiscernible for reasons other than fog or

other meteorological phenomena, or observation is not made.

Note that if there are any breaks in the sky at all, such as an overcast with a mackerel sky
(altocumulus perlucidus or stratocumulus perlucidus), N would be encoded as 7. If there
is only a wisp of cloud in the sky, N cannot be encoded as 0 but is encoded as 1. Synoptic
observing practices related to evaluating differ from the basic observing practices. In a
synoptic observation a partial obscuration does not affect the coding of N. In a synoptic
observation, a total obscuration aloft is coded as 9, but in a basic observation it would be
coded as an overcast sky. The above factors, combined with the range of values that define
the terms "scattered” and "broken", make the assignment of code figures to N very inexact
for those synoptic reports that are based on basic observations and additive data. Sky
condition data are not available from automated sea stations and N is encoded with a /.
Automated land stations that do not have appropriate sensors and an acceptable algorithm
encode N as a /.

4-7



4222 Wind Direction and Wind Speed, ddff 00fff. With the exception of automated sea
stations the mean true direction and the speed of the wind during the ten-minute period
immediately preceding the observation shall be reported for ddff. However, if the ten-
minute period includes a discontinuity in the wind characteristics, only data obtained after
the discontinuity shall be used for evaluating and reporting the mean values. The above
synoptic surface weather observing practice differs from the basic weather observing ractices
which average wind direction and speed over a one-minute or two-minute period. At
automated sea stations, ddff is a vector average over the time period from 20 minutes
before the hour to ten minutes before the hour.

Wind direction, dd, is coded from Table 4-7. (Each code figure is the wind direction in
tens of degrees representing the range of wind directions in the right columns.) Note, if the
wind speed is calm, ff and dd are each encoded 00. :

Table 4-7. True Direction, in Tens of Degrees, from which
Wind is Blowing, dd (Modification of WMO Code

Table 0877)
Code , Code
figure figure

00 Calm (wind speed less 19 185°-194°

than 1 unit as defined by i,) 20 195°-204°
01 5°- 14° 21 205°-214°
02 15°- 24° 22 215°-224°
03 25°- 34° 23 225°-234°
04 35°- 44° 24 235°-244°
05 45°- 54° 25 245°-254°
06 55°- 64° 26 255°-264°
07 65°- 74° 27 265°-274°
08 75°- 84° 28 275°-284°
09 85°- 94° 29 285°-294°
10 95°-104° 30 295°-304°
11 105°-114° 31 305°-314°
12 115°-124° 32 315°-324°
13 125°-134° 33 325°-334°
14 135°-144° 34 335°-344°
15 145°-154° 35 345°-354°
16 155°-164° 36 355°- &4°
17 165°-174° 99 Variable, or all
18 175°-184° directions, or unknown
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When the mean wind speed is calm, ff is encoded 00. When the wind speed is more than
one unit as defined by i, ff is a two-digit value in whole knots (using a leading zero, if
appropriate), except at automated sea stations where speed is reported in whole meters
per second.” If the wind speed, in units indicated by i, is 99 units or more, ff in the group
Nddff shall be encoded 99 and the group OOfff shall be included immediately following the
group Nddff. The two digits 00 are an indicator for the group 00fff. The symbolic letters
fif are replaced by the actual value of the wind in three digits. If the speed is 99 knots, ff
in Nddff is encoded 99 and fif in O0fff is encoded 099. If the wind speed is 100 units or
more, ff is encoded 99 and fif is encoded with the actual mean wind speed. For example
if the wind speed is 112 knots the speed would be encoded as Ndd99 00112. If wind
sensors are not operational, the wind direction and speed can be estimated at staffed
stations or encoded ////. At automated stations ddff would be encoded //// if the sensors
are not operational.

4223 Examples of Group Nddff. The following examples assume that Section 0 of the
message has indicated that the reports are not from an automated sea station (all wind
speeds are in knots).

53214 The total cloud cover is 6/10 or 5 oktas; the wind is blowing from 320°
(between 315° and 324°) at 14 knots.

82399 00104 Total cloud cover is 10/10 or 8 oktas; wind is blowing at 230° (between
225° and 234°) at 104 knots.

i Observation of total cloud cover not made or indiscernible for reasons
other than fog or other meteorological phenomena (such as bright
lights in the rigging of an oil platform). Wind direction and speed not
observed.

42.3 Air Temperature and Dew Point Temperature, 1s TTT 2s T,T, T..

423.1 Air Temperature, 1s TTT. If air temperature cannot be measured for any reason,
omit this group from the report. The first character in the group, 1, is the identifier for the
air temperature group in Section 1. The remaining data groups start with a numeric

indicator. The second character in this group is the sign of the temperature (see Table
4-8).

Table 4-8. Sign of the Data, s, (Excerpt
from WMO Code Table 3845)

Code

figure
0 positive or zero
1 negative

Note: Code figures 2-8 not assigned; code figure 9 not applicable in the U.S.
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The last three characters in the group, TTT, represent the absolute value of the air
temperature in tenths of a degree Celsius expressed as a three digit number with leading
zeroes, if appropriate. (Auxiliary ships without a certified instrument report air temperature
in whole degrees Celsius, TT/.) For example, a temperature of 12.3°C is encoded 123; a
temperature of 2.3°C is encoded 023; and a temperature of 0.3°C is encoded 003. The code
values for TTT are the same for 12.3°C and for -12.3°C, but s, would be encoded
differently.

4232 Dew Point Temperature, 2s T,T,T,, This group is omitted if the dew point
temperature cannot be evaluated. It is routinely omitted by supplementary and auxiliary
ships.

The character 2 in this group is the indicator for the dew point temperature group in
Section 1 of the report, and the second character, s,, indicates the sign of the dew point
temperature (see Table 4-8). The last three characters, T,T,T, represent the absolute
value of the dew point temperature in tenths of a degree Celsius, encoded in the same way
as TTT. (Similarly to TTT, if the instruments are not certified, the code is reduced to the
code form TyTy/, whole degrees C.)

42.3.3 Conversion from Fahrenheit to Celsius Degrees. If instrument scales are in

Fahrenheit degrees only, Fahrenheit temperature measurement (Tg) can be converted to
temperature in Celsius (T) by using the equation, below:

S (Te=32) = Tc

4.2.3.4 Examples of Groups 1s, TIT 2s T,T,T,.
10113 20036 Air temperature is +11.3°C; dew point temperature is +3.6°C.

10036 21036 Air temperature is +3.6°C; dew point temperature is —3.6°C.

424 Pressure Data, 3P P P P 4PPPP__ Sappp. Pressure is reported in hectopascals
(hPa), the numerical equivalent of millibars. If a station’s barometric instruments provide
a reading in inches (of mercury) only, this reading must be converted to hectopascals before
the measurement is encoded:

33.864(Pipcnes) = Pypa

All US. land stations normally include the groups 3P,P_P P, and 4PPPP in their reports.
Sea stations do not include the 3PP P P, group, but do include the 4PPPP group. The
Sappp group is reported by all U.S. stations except stations in the southern portion of
WMO Region IV, supplementary ships and auxiliary ships.
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42.4.1 Station Pressure, 3P P P P. The character 3 is the identifier for the station
pressure group in Section 1 of the report. The symbolic code figures PP P P, represent
the station pressure in hectopascals with the last character the tenths digit. It is coded
without the decimal. If the station pressure is 1,000 hectopascals or greater, the "1" is
omitted.

Examples:

Station pressure equals 3PP PP encoded
1017.3 hPa 30173
1000.0 hPa 30000
978.6 hPa 39786

If the station pressure is unavailable, this group is omitted.

4.2.42 Sea Level Pressure, 4PPPP. The leading character in the group, 4, is the identifier
for the sea level pressure group in section 1 of the report. The characters PPPP represent
the sea level pressure in tenths of a hectopascal. The coding convention for PPPP is the
same as for station pressure (see examples in paragraph 4.2.4.1). If sea level pressure is
unavailable, this group is omitted. Auxiliary ships without a certified barometer report
pressure in whole hectopascals and code the group PPP/.

4.2.4.3 Three-Hour Pressure Tendency, Sappp. Stations in the southern portion of WMO
Region IV report the 24-hour pressure tendency in Section 3 instead of the 3-hour pressure

tendency. Stations in Region V include the 24-hour change in addition to the 3-hour
change. Use of the 24-hour tendency group is discussed in paragraph 6.3.2.4.

The leading character in this group, 5, is the identifier for the 3-hour pressure tendency
group in Section 1 of this report. The second character, a, is the characteristic of the
tendency during the three hours preceding the observation. Use Table 4-9 to encode and
decode a.
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Table 4-9. Characteristic of Pressure Tendency During the
Three Hours Preceding the Time of Observation, a
(Modification of WMO Code Table 0200)

Code Staffed Automated
figure station station
0 Increasing, then decreasing; pressure 0 -

same or higher than 3 hours ago

1 Increasing, then steady, or increasing = -
then increasing more slowly
2 Increasing (steadily or unsteadily) higher than 3 hrs ago
3 Decreasing or steady, then increasing; -
or increasing then increasing more rapidly
4 Steady; pressure same as 3 hours ago same as 3 hrs ago
5 Decreasing then increasing; pressure ~ ---e-

same or lower than 3 hours ago

6 Decreasing then steady; or decreasing -
then decreasing more slowly

7 | Decreasing (steadily or unsteadily) lower than 3 hrs ago

8 Steady or increasing, then decreasing; =~ === -
or decreasing then decreasing more rapidly

At a staffed station use of code figure 1, 2, or 3 indicates that pressure has increased in the
past 3 hours, and use of code figure 6, 7, or 8 indicates that pressure has decreased in the
past three hours. The last three characters in the group, ppp, represent the actual change
in pressure during the 3 hours ending at the actual time of the observation. The pressure
change reported is the absolute change in tenths of a hectopascal using leading zeroes, if
appropriate.

Examples:
Pressure PpPP
change encoded
10.3 hPa 103
8.3 hPa 083
0.3 hPa 003

4-12



42.4.4 Examples of Groups 3P P P P 4PPPP Sappp.

¢ Reports from staffed station

39548 40176 54000 Station pressure is 954.8 hPa. Sea level pressure is 1017.6 hPa.
Pressure has been steady the past 3 hours. Pressure same as
3 hours ago.

4008/ No report of station pressure; sea level pressure is approximately
1008 hPa (not reporting tenths digit). No report of pressure
tendency. This type of a report is typical of one from an
auxiliary ship.

39658 49984 57084 Station pressure is 965.8 hPa; sea level pressure is 998.4 hPa.
Pressure has been decreasing for the past 3 hours and is now
8.4 hPa lower than 3 hours ago.

¢ Reports from automated stations

39204 49992 52032 Station pressure is 920.4 hPa; sea level pressure is 999.2 hPa.
Pressure is 3.2 hPa higher than 3 hours ago.

30002 40253 54000 Station pressure is 1000.2 hPa; sea level pressure is 1025.3 hPa.
Pressure now is the same as 3 hours ago. (Note: in a report
from an automatic station, whenever a = 4, ppp will always be
encoded as 000.)

40076 57103 No station pressure report; sea level pressure is 1007.6 hPa.
Pressure is 10.3 hPa lower than 3 hours ago. (Note: automated
sea stations do not report station pressure.)

42.5 Precipitation Amount, 6RRRt;.

42.5.1 General. Sea stations do not report precipitation amount and omit this group. This
group may be omitted by land stations, but is normally included in the main synoptic
reports from land stations if there has been precipitation (even a trace) during the period
covered by the 6RRRty group for that observation.

At stations in both Region IV and Region V, the period in the 0600, 1200 and 1800 UTC
reports will normally be the 6 hours before the actual time of the observation. At stations
in Region IV, the period in the 0000 UTC report will normally be the 6 hours before the
actual time of the observation but at stations in Region V, the period in the 0000 UTC
report will normally be the 24 hours before the actual time of the observation. A station
that is not open 24 hours each day may not be open during all of the main synoptic hours.
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If a station has a measurable amount of precipitation during one of the 6-hour periods, but
cannot send the 6RRRt; group because the station is closed at the time of the main
synoptic report, then the group is transmitted in the next main synoptic report, with an
indication that the report is for a 12- (rather than a 6-) hour period (see coding for tg,
below).

This group is directly related to two other groups in the report. Stations in both Region
IV and Region V must code the proper value for iy, in the group igi,hVV, whether or not
they include the 6RRRty group in their reports (see paragraph 4.2.1.1). Stations in Region
IV must include the group 905Rd, in Section 3 of their report whenever they include the
6RRRt; group. Stations in Region V do not use the 905Rd, group. The 905R.d, group
gives information about the time the precipitation began or ended, and the duration and
character of the precipitation. The 905R,d, group is explained in paragraph 6.2.2.3.

4.2.52 The 6RRRty Group. The character 6 is the identifier for the precipitation amount
group. The three characters RRR represent the actual amount of liquid precipitation that
accumulated during a period, tg, or the water equivalent if the precipitation is solid. Table
4-10 is used to encode or decode RRR. Code figures 001 to 989 are the number of
millimeters accumulated during the period. The code 000 is not used (no precipitation, no
6RRRty group). The codes from 990 to 999 are used for small precipitation amounts from
a trace (990) to 0.9 millimeters (999). Table 4-11 defines t.

Table 4-10. Amount of Precipitation, RRR, Which has Fallen
during Period Indicated by t, (WMO Code Table 3590)

Code Code

figure figure

000 Not used 992 0.2 mm
001 1 mm 993 0.3 mm
002 2 mm 994 0.4 mm
etc. etc. 995 0.5 mm
988 988 mm 996 0.6 mm
989 989 mm or more 997 0.7 mm
990 Trace 998 0.8 mm
991 0.1 mm 999 0.9 mm

Table 4-11. Length of Period Before Observation, t;

Code Length of
figure period (hrs)

6
12
18
24

AW =
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If a station measures precipitation in inches rather than millimeters, its measurements must
be converted to millimeters before encoding RRR. For measurements that are less than
.04 inch (1 millimeter), encode RRR as 993 if 0.01 inch, 995 if 0.02 inch, and 998 if 0.03
inch. For higher amounts, measurements in inches are converted to millimeters by the
following:

25.4 (RRR) in inches = RRR in millimeters

Staffed stations usually encode tg as 1 except for Region V stations at 0000 UTC (tg = 4)
and stations that are not open 24 hours per day.

42.5.3 Examples of Group 6RRRt.
69951 There has been 0.5 mm of liquid precipitation during the past 6 hours.

60232 There has been 23 mm of liquid precipitation during the past 12 hours.

4.2.6 Weather Group, 7TwwW,W, (Tw.w.W,,W,).

42.6.1 General. The 7wwW,W, group may be included in any main or intermediate report
from a staffed station to report the weather. The TwwW,W,, or similar group (Tw,w, W, W,,)
may be included in a report from an automatic station, if the station has proper sensor(s)
and acceptable algorithms. The group includes information about the weather near the
time of the observation, and the past weather since the last main synoptic observation. The
TwwW,W, (or Tw,w,W, W) group is related to the character i, in the group igihVV.
(paragraph 4.2.1). If there is significant present weather or significant past weather to
report, the weather group is included in the report, and an appropriate code for i, is coded.

The first character, 7, identifies the weather group in Section 1 of the report. The next two
symbolic letters, ww or w,w, represent the present weather and W,W, or W, W,, represents
the past weather.

The coded figures related to present weather are in Table 4-12 (primarily for staffed
stations) and Table 4-13 (for automated stations only). You will note that present weather
codes for some weather phenomena are events that have occurred in the past hour. The
code figures for past weather are in Table 4-14 (primarily for staffed stations) and Table
4-15 (for automated stations only). If there is no significant present weather and past
weather, TwwW,W,, (or Tw,w,W,W,,) is not included in the report. Code figures 00, 01,
02 and 03 of the present weather codes and code figures 0, 1 and 2 of the past weather
codes are considered to represent phenomena which are not significant. Codes which are
not considered to be significant are used only if there is significant weather to be reported
in one of the two subgroups, ww or W;W,.

If, for any reason, the weather cannot be observed (this means both the present and the
past weather), the weather group is omitted and i, is appropriately coded. If either the
present weather or the past weather can be reported (7//W;W, or Tww//), i is encoded
to show that the weather group is included in the report (i, = 1 ori, = 4 or i, = 7).
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The code form 7ww// is used at times, by stations that are not open 24 hours a day. The
present weather may be observed, but the past weather has not been observed for those
hours that the station is closed. The code form 7ww// is used routinely in reports from
stations that take basic observations that are converted into synoptic reports. Though it is
not likely, it is possible to know the past weather but not know the present weather. This
would be encoded 7//W,W,,

4.2.6.2 Present Weather, ww or w,w,. The terms used in discussing the weather group are
defined and observing practices discussed in FMH No. 1, in NAVOCEANCOMINST 3144.1
and in other agency manuals. It is important to realize that the U.S. observing practices
relative to reporting thunderstorms, fog and squalls differ from the WMO practices. The
U.S. practices (FMH No. 1) are used for synoptic observations of thunderstorms and
squalls, but WMO practices are used for synoptic observations of fog. The following table
(Table 4-12) is needed to encode or decode present weather from a staffed station. It is
a modification of WMO Table 4677 where the codes numerically ascend from 00 to 99. In
Table 4-12, the coding starts with the highest priority code and descends to 00 (the lowest
priority). In addition, code figure 17 is placed out of numerical sequence to highlight its
relative coding priority. Only the highest priority present weather code is reported as ww.

Note that when encoding and decoding of synoptic reports are based on basic weather
observations, a more limited selection of possible code figures is used.
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Table 4-12. Present Weather Code Specification, ww, in Order of
Priority (Modification of WMO Code Table 4677)

Encode the first weather condition or restriction to visibility that applies. If more than one
applies, the first described weather or restriction to visibility is the one to be reported.

99-50. Use code figures 99-50 for precipitation at the station at the time of
observation.

99-80. Use code figures 99-80 for showery precipitation or precipitation with current
or recent thunderstorms.

99-95. In order to have a thunderstorm at the time of your observation, thunder
must have been heard or lightning must have been seen within 15 minutes of the
observation time. In a U.S. observation there are only two intensities of
thunderstorms: thunderstorm and severe thunderstorm. A thunderstorm is less than
severe if within the past 15 minutes all wind gusts were less than 50 kt and all hail
was less than 3/4 in (19 mm) in diameter. A thunderstorm is a severe thunderstorm
if within the past 15 minutes there were any wind gusts of 50 kt or more or any hail
3/4 in (19 mm) or greater in diameter.

98

97

Thunderstorm, severe, with hail, small hail, or snow pellets at time of observation.

If there is a severe thunderstorm with hail, ice pellets, or snow pellets, use code
figure 99. There may or may not also be rain or snow or a mixture of rain and snow
of any intensity.

Thunderstorm at time of observation combined with duststorm or sandstorm at time
of observation (unlikely at sea).

If there is a thunderstorm and a duststorm or sandstorm at the time of observation,
use code figure 98. There must also be some sort of precipitation at the time of
observation, but it may not be seen because of poor visibility. Judgment must be
used.

Thunderstorm, severe without hail, small hail, or snow pellets but with rain and/or
snow at time of observation.

If there is a severe thunderstorm at the time of observation, with rain, snow, or a
mixture of rain and snow, but with no hail, ice pellets, or snow pellets, use code
figure 97. The rain or snow may be of any intensity.
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9%

95

Table 4-12. (Continued)

Thunderstorm with hail, small hail, or snow pellets at time of observation.

If there is a thunderstorm at the time of observation, and there is also hail, ice
pellets, or snow pellets, use code figure 96. There may or may not be rain or snow
or a mixture of rain and snow of any intensity.

Thunderstorm without hail, small hail, or snow pellets, but with rain and/or snow
at time of observation.

If there is a thunderstorm at the time of observation with rain or snow or a mixture
of rain and snow but with no hail, ice pellets, or snow pellets, use code figure 95.
The rain or snow may be of any intensity.

94-91. Use code figures 94-91 if there was a thunderstorm during the past hour, and
there is some sort of precipitation at the time of observation. In order to have this
situation, the last lightning or thunder observed must have been more than 15
minutes before the observation, but less than 1 hour 15 minutes before the
observation.

94

93

92

Moderate or heavy snow or rain and snow mixed or hail, small hail, or snow pellets
at time of observation. Thunderstorm during previous hour but not at time of
observation.

If there is moderate or heavy snow or moderate or heavy snow showers, or if there
is a mixture of rain and snow or mixed rain showers and snow showers, and the
intensity of either is moderate or heavy, or if there are moderate or heavy ice pellets
or snow pellets, or if there is hail at the time of observation, use code figure 94.

Slight snow or rain and snow mixed or hail, small hail, or snow pellets at time of
observation. Thunderstorm during previous hour but not at time of observation.

If there is light snow or light snow showers, or if there is a mixture of rain and snow
or mixed rain showers and snow showers and the intensity of both is light, or if there
are light ice pellets or light snow pellets at the time of observations, use code figure
93.

Moderate or heavy rain at time of observation. Thunderstorm during previous hour
but not at time of observation.

If there is moderate or heavy rain, or a moderate or heavy rain shower at the time
of observation (and no other forms of precipitation), use code figure 92.
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Table 4-12. (Continued)
Light rain at time of observation. Thunderstorm during previous hour but not at
time of observation.

If there is light rain or a light rain shower at the time of observation (and no other
precipitation), use code figure 91.

90-80. Use code figures 90-80 to report showery precipitation that is not associated
with a thunderstorm. Showers fall from cumuliform clouds that are, by nature,
isolated. Because of this, individual showers do not last very long. Between showers
openings between clouds may be seen. Code figure 89 is not reported in the United
States. :

Moderate or heavy shower(s) of hail, with or without rain or rain and snow mixed,
not associated with thunder.

If there are showers of hail at the station at the time of observation, and the hail is
not associated with a thunderstorm, use code figure 90. The hail may or may not
be mixed with rain or both rain and snow.

88-87. Use code figure 88 or 87 if showers of snow pellets or ice pellets are
observed at the station at the time of the observation. The snow pellets or ice
pellets may or may not be mixed with rain or both rain and snow.

87

Moderate or heavy shower(s) of snow pellets or small hail, with or without rain or
rain and snow mixed.

If the only precipitation is snow pellets or ice pellets, and the intensity is moderate
or heavy, then use code figure 88. If there is also rain, or mixed rain and snow, and
any of the precipitation is moderate or heavy, also use code figure 88.

Light shower(s) or snow pellets or small hail, with or without rain or rain and snow
mixed.

If the only precipitation is snow pellets or ice pellets, and the intensity is light, then
use code figure 87. If there is also rain, or mixed rain and snow, and all of the
precipitation is light, also use code figure 87.

4-19



Table 4-12. (Continued)

86-85. Use code figure 86 or 85 if only snow showers are observed at the station at
the time of observation.

86

85

Snow shower(s), moderate or heavy.

Snow shower(s), light.

84-83. Use code figure 84 or 83 if mixed rain showers and snow showers are
observed at the station at the time of observation.

83

Moderate or heavy shower(s) of rain and snow mixed. Intensity of either may be
moderate or heavy.

Light shower(s) of rain and snow mixed. Intensity of both must be light.

82-80. Use code figures 82-80 to report rain showers at the time of observation.

The code figure used depends upon the intensity of the shower at time of

observation.

82 Violent rain showelf(s).
If a violent rain shower is observed at the station at the time of observation, use
code figure 82. Report a rain shower as violent if the rate of fall is at least 1 in (25
mm) per hour or 0.10 in (3 mm) in 6 minutes.

81 Moderate or heavy rain shower(s).

80 Light rain shower(s).

ww = 79-50. Use code figures 79-50 for precipitation that is not showery.

79-70. Use code figures 79-70 to report solid precipitation not in showers.

79-76. Use code figures 79-76 to report types of solid, non-showery precipitation.

79

Ice pellets.

If ice pellets observed are not in the form of showers, at the time of observation, use
code figure 79. Use this code figure regardless of the intensity of the ice pellets and
regardless of whether the ice pellets are mixed with another type of precipitation.
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78

77

76

Table 4-12. (Continued)

Isolated star-like snow crystals with or without fog or ice fog.

Snow grains with or without fog or ice fog.

If snow grains are observed at the station at the time of observation, use code figure
77. Use this code figure regardless of intensity of the snow grains. Snow grains may
or may not be accompanied by fog or ice fog.

Diamond dust (ice crystals) with or without fog or ice fog.

If ice crystals are observed at the station at the time of the observation, use code
figure 76. Ice crystals may or may not be accompanied by fog or ice fog.

75-70. Use code figures 75-70 to report snow that is not in the form of showers at
the station at the time of the observation. The code figure selected depends on a
combination of intensity and whether the snow is intermittent or continuous.

75 Continuous fall of snowflakes, heavy at time of observation.

74 Intermittent fall of snowflakes, heavy at time of observation.

73 Continuous fall of snowflakes, moderate at time of observation.
72 Intermittent fall of snowflakes, moderate at time of observation.
71 Continuous fall of snowflakes, light at time of observation.

70 Intermittent fall of snowflakes, light at time of observation.

ww = 69-60. Code figures 69-60 are generally used to report rain.

69-66. Use code figures 69-66 to report liquid precipitation that is mixed with snow
or is freezing.

69

67
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