


  

Synoptic Code Symbols with Range of Values 
BBXX Ship Weather Report Indicator BBXX 
D....D Radio call sign Call Sign 
YY Day of the month 01-31 
GG Time of observation 00-23 
iw Wind indicator 3, 4 
LaLaLa Latitude 000-900 
Qc Quadrant 1, 3, 5, 7 
LoLoLoLo Longitude 0000-1800 
iR Precipitation data indicator 4 
ix Weather data indicator 1, 3 
h Cloud base height 0-9, / 
VV Visibility 90-99 
N Cloud cover 0-9, / 
dd Wind direction 00-36, 99 
ff Wind speed 00-99 
fff High Speed Wind Knots (099- ) 
sn Sign of temperature 0, 1 
TTT Dry bulb temperature Celsius Degrees 
TdTdTd Dew point temperature Celsius Degrees 
PPPP Sea level pressure Actual Hp or Mb 

(omit 1 in thousandths) 
a 3-hour pressure tendency 0-8 
ppp 3-hour pressure change Hp or Mb 
ww Present weather 00-99 
W1 Past weather (primary) 0-9 
W2 Past weather (secondary) 0-9 
Nh Lowest cloud cover 0-9, / 
CL Low cloud type 0-9, / 
CM Middle cloud type 0-9, / 
CH High cloud type 0-9, / 
Ds Ship’s course 0-9 
Vs Ship’s average speed 0-9 
Ss Sign/type sea surface temp. 0-7 
TWTWTW Sea surface temp. Celsius Degrees 
PWPW Sea period Seconds 
HWHW Sea height Half Meters 
dW1dW1 Primary swell direction 01-36, 99 
dW2dW2 Secondary swell direction 01-36, 99, // 
PW1PW1 Primary swell period Seconds 
HW1HW1 Primary swell height Half Meters 
PW2PW2 Secondary swell period Seconds 
HW2HW2 Secondary swell height Half Meters 
Is Ice accretion cause on ship 1-5 
EsEs Ice accretion thickness on ship Centimeters 
Rs Ice accretion rate on ship 0-4 
Sw Sign/type wet bulb temp. 0-7 
TbTbTb Wet bulb temp. Celsius Degrees 
ci Sea ice concentration 0-9, / 
Si Sea ice development 0-9, / 
bi Ice of land origin 0-9, / 
Di Ice edge bearing 0-9, / 
zi Ice trend 0-9, / 
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Preface 

In writing this new edition of NWS Observing Handbook No. 1  it has been 
our intent to include as much useful information as possible in the available 
space. The compact size and design, and “field guide” format, should allow for 
easy handling and quick reference. We hope this simplifies your work as 
weather observers, and makes it easier to locate the information you need. 

Weather has an almost magical hold on the mariner. Every change in the 
weather at sea is noted with a sense of trepidation. Reporting weather not only 
contributes to your safety, but adds to your basic knowledge of seamanship. It 
is part of keeping a good lookout. 

For every 100 observations on land, there is only about 1 observation at sea. 
Without your participation in the Voluntary Observing Ship (VOS) program, 
there would be vast marine areas without data, making weather forecasting 
nearly impossible for these areas. The importance of ship reports cannot be 
overstated. We thank ships officers for their fine work, dedication, and 
commitment. 

Please follow the weather reporting schedule for ships as best you can (0000, 
0600, 1200, 1800 UTC from all areas; every 3-hours from the Great Lakes, 
from within 200 miles of the United States and Canadian coastlines, and from 
within 300 miles of named tropical storms or hurricanes). For assistance, 
contact a Port Meteorological Officer (PMO), who will come aboard your 
vessel and provide all the information you need to observe, code, and transmit 
weather (see page 1-2 through 1-5). 
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Introduction 

For beginners and established observers alike, this new edition of the National Weather 
Service Observing Handbook No. 1 (NWSOH1) explains how to observe, how to code, 
and how to transmit weather observations from moving ships at sea. 

IMPORTANCE OF OBSERVATIONS FROM SHIPS 

Accomplishments in the atmospheric sciences have their roots in observations. They 
are a critical first step in the end-to-end forecast process. This process consists of the 
taking and coding of observations, the transmission and receipt of data, the processing 
and analysis of data (including numerical and computer modeling), followed by the 
preparation and issuance of forecasts and warnings. 

More specifically, observations are used by meteorologists to evaluate your local 
weather conditions, and to locate and determine the strength of weather systems such 
as fronts, air masses, high and low pressure systems, tropical storms, and hurricanes. 
Your observations are especially important in the preparation of the surface weather 
chart. Isobars (lines of equal barometric pressure), which are crucial for defining and 
delineating all weather systems, could not be drawn over marine areas without ship 
reports. 

Ships observations are not only important for weather forecasts at sea, but also for 
forecasts over land areas, because marine weather systems often move inland. Notable 
examples include (1) North Pacific Ocean weather systems, which frequently move 
eastward to effect the weather over much of North America, especially during the 
winter season, (2) tropical storms and hurricanes, which develop over the oceans, and 
can cause great devastation over highly populated coastal areas, (3) weather systems 
over the North Atlantic Ocean, which have a great impact on the weather of Europe. 

Accurate marine data is also used to prepare long range forecasts of climate, 
temperature, and precipitation, in the monitoring of climatic change, ocean currents, 
and eddies, and to study the interaction of air and sea. This is important for 
agriculture, industrial planning, ship routing, fishing, and many other activities. Pilot 
charts and climatological atlases of the oceans are largely based on observations from 
ships. Your weather observations will also help you interpret the forecast and changes 
in weather that occur at your position or along your route. 

ELEMENTS TO BE OBSERVED 

Ships taking meteorological observations should be familiar with the methods for 
observing or measuring the following elements: 

(1) Cloud height, amount, and type; 
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(2) Visibility; 
(3) Wind speed and direction; 
(4) Air and wet-bulb temperatures, and dew point; 
(5) Atmospheric pressure, tendency and its characteristic; 
(6) Weather - present and past; 
(7) Course and speed of ship; 
(8) Sea surface temperature; 
(9) Sea waves and swell - period, direction, and height; 
(10) Ice conditions, including icing on board ship; 

EQUIPMENT REQUIRED 

Suitable instruments for use on ships are the following: 

(1) Precision aneroid barometer or digital electronic barometer; 
(2) Dry and wet-bulb psychrometer (sling, or housed in an outdoor shelter); 
(3) Barograph; 
(4) Sea temperature thermometer, either a continuously immersed sensor 

(intake or hull mounted) or sea water bucket; 

An anemometer to measure wind force may be used as an alternative to visual wind 
estimates using the Beaufort scale.  

OBSERVING ORDER 

In general, instrumental observations requiring the use of a light should be made after 
non-instrumental ones, so that eye function in the dark is not impaired. Efforts should 
be made to observe elements other than pressure within the ten minutes preceding the 
reporting hour. Ideally, atmospheric pressure should be read at exactly the standard 
time. 

HISTORICAL NOTE 

Since the invention of meteorological instruments did not begin until the 

seventeenth century, instrumental records of the weather elements cover little more
 
than 200 years anywhere, while for many parts of the world, the period of observation
 
is a good deal less than 100 years. The best records are available from well-populated
 
land areas.
 

Notable inventions include the air thermometer (Galileo, 1592), alcohol 

and mercury thermometer (Fahrenheit, 1714), the mercury barometer 

(Torricelli, 1643), the aneroid barometer (Vidie, 1843), and the anemometer (Hooke,
 
1667). 


During the eighteenth and nineteenth centuries, mariners began keeping weather and
 
oceanographic records and logs. Knowledge of prevailing winds and ocean currents
 
came about as a result of these records. The Voluntary Observing Ship (VOS)
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Program as we know it today is rooted in the work of Mathew Fontaine Maury, head 
of the U.S. Navy Hydrographic Office, who organized a meeting in Brussels in 1853, 
attended by delegates of ten major maritime nations. The purpose of the meeting was 
to discuss the establishment of a uniform system for the collection of marine 
meteorology and oceanography data, and the use of these data for the benefit of 
shipping in return. 

The VOS program was recognized in 1948 in the  International Convention For The 
Safety Of Life At Sea (SOLAS): 

The contracting governments undertake to encourage the collection of meteorological data by ships at sea 

and to arrange for their examination, dissemination and exchange in the manner most suitable for the 

purpose of aiding navigation. Administrations shall encourage the use of instruments of a high degree 

of accuracy, and shall facilitate the checking of such instruments upon request. 

HAVE YOUR INSTRUMENTS ADJUSTED AND 
REPORT ACCURATE DATA 

Always ensure that your equipment is accurate and properly adjusted. A  PMO should 
adjust your barometer and barograph once every 3 – 6  months, and also check your 
psychrometer during every ship visit. Sea-water thermometers (whether hull-mounted 
or located in the condenser intake) should be calibrated annually, and checked every 
time your vessel is in the yard for service. If your vessel has an anemometer, it should 
be calibrated once every 6 months (U.S. PMOs do not perform this service). Make sure 
the anemometer is located where the ships superstructure will not interfere with the air 
motion. 

When observing and recording data, always proceed in a very careful and meticulous 
manner. An inaccurate observation can mislead the forecaster and result in an 
incorrect forecast. On the other hand, a reliable observation can hold the key to an 
obscure or complex meteorological condition. When recording dry and wet bulb 
temperatures, always take your psychrometer to the windward side of the ship. This 
allows contact with air fresh from the sea which has not passed over the deck prior to 
your measurement. 

Accuracy is not only important for forecasting — it is also very important for  
climatological purposes and for investigators who may use your observations at a later 
time. A few inaccurate observations can bias results and cause erroneous conclusions. 
A researcher has little to go by when deciding about the accuracy of a particular 
observation, and must depend on the competence of the observer aboard ship. 

TRANSMIT REPORTS WITHOUT DELAY (REAL-TIME) 

Always transmit your observations without delay as soon as possible after  you’ve 
observed the data. Ship reports are used to indicate current, up-to-date conditions at 
your vessel (so called real-time conditions). Make your observation as close to the 
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reporting hour as you can. Any transmission problems or difficulties with radio stations 
should be reported back to your PMO, and written in the appropriate space on the 
back of WS Form B-81 (Ships Weather Observations), if used. 

Report arrival times tend to be later at night and for Southern Hemisphere reports. 
Timely submission of these reports is most important.  

Data is most readily available from the main shipping routes in both hemispheres. 
There is a chronic shortage of data from coastal waters out 200 miles (for this reason, 
3-hourly reports are requested from U.S. and Canadian waters out 200 miles from 
shore). There is also a widespread shortage of data from the Southern Hemisphere 
and from the arctic ocean. More data is also needed from the tropics and easterly 
trade wind belt (5-35? N), especially during the N. Hemisphere hurricane season 
(May - November). From the North Atlantic and North Pacific oceans, more data is 
needed at 0600 and 1200 UTC (these are late night and early morning times). If you 
are operating from a data-sparse area, please report weather regularly. 
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Chapter 1 — Program Description 

THE VOLUNTARY OBSERVING SHIP PROGRAM 

The Voluntary Observing Ship (VOS) program is organized for the purpose of 
obtaining weather and oceanographic observations from moving ships. An 
international program under World Meteorological Organization (WMO) auspices, the 
VOS has over 5000 vessels participating from 23 nations. It is part of the WMO 
Global Observing System of the World Weather Watch. 

The United States National Weather Service (NWS) VOS program is the largest in the 
world with over 600 vessels participating. It closely follows WMO guidelines for VOS 
programs. The U.S. program is supported by 11 full-time Port Meteorological Officers 
(PMOs) in New York, Baltimore, Norfolk, Jacksonville, Port Everglades, New Orleans, 
Houston, Los Angeles, Seattle, Charleston and Duluth), and 4 part-time PMOs (in 
Honolulu, Anchorage, Oakland, Kodiak, and Valdez). The national program office 
located at Stennis Space Center, MS manages the program and oversees PMO 
activities. Observing forms, handbooks, supplies, and operating instructions are 
prepared at the program office. The national office also maintains a VOS Program 
Computerized Data Management System to record PMO ship visits, vessel mailing 
addresses, vessel equipment inventories, and information about vessel reports. All U.S. 
PMOs have direct access to this database. 

Both U.S. and foreign flag vessels participate in the U.S. VOS program. Any 
vessel willing to take and transmit observations in marine areas can join the program. 

The WMO establishes the ships synoptic code, and procedures and standards for the 
collection and dissemination of observations worldwide. The WMO also maintains 
information about countries and vessels participating in the program (available in 
WMO Publication No. 47, International List Of Selected, Supplementary, And 
Auxiliary Ships). 

WMO SHIPS’ SYNOPTIC CODE, FM 13-X 

Coded messages are used for the international exchange of meteorological 
information. This is because code makes it practical to understand and process data, 
manually or by computer, for real-time use or later compilation into climatological 
records. The code also allows data to be transferred internationally at high speed, on 
special data circuits known as the Global Telecommunications System (GTS). 

The WMO code form Code FM 13-X is the ships’ synoptic code, used by 
weather reporting ships. The code form is composed of a set of symbolic letters 
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Program Description 

(actually groups of letters) representing meteorological elements. Examples of symbolic 
letter groups include Nddff snTTT etc. To report weather, the symbolic letters are 
transcribed into figures indicating the value or state of the elements described. Code 
tables are often used to specify the appropriate values of the different symbolic letters. 
See Chapter 2. 

Universal code has been called the twentieth century’s greatest improvement in the 
collection of meteorological data. Prior to code standardization, lack of consistency 
and difficulty deciphering observations posed enormous problems for the 
meteorologist. 

Code forms and specifications are determined by international agreement at WMO 
committee meetings, usually held in Geneva. Codes are changed occasionally to meet 
operational needs — the last major change was in January 1982. Some minor changes 
were made in November, 1994.  

STANDARD WEATHER REPORTING SCHEDULE FOR SHIPS 

The worldwide weather reporting schedule for Voluntary Observing Ships is 4 times 
daily — at 0000, 0600, 1200, and 1800 UTC. These are the “main synoptic” times, 
when weather forecasts are prepared and, therefore, when data is needed most. Two of 
these times, 0000 and 1200 UTC, are most important — when the numerical weather 
prediction models are initialized with data and also when soundings are released from 
upper air stations all over the world. Reporting weather once every 3 hours when 
within 300 miles of a named tropical storm or hurricane is also standard practice 
worldwide. Storm (wind speed 48 knots or higher) or special reports for conditions not 
forecast, much worse than forecast, or for sudden weather changes) should be sent 
whenever conditions warrant. 

3-HOURLY WEATHER REPORTING SCHEDULE 

Vessels operating on the Great Lakes, and within 200 miles of the U.S. or Canadian 
coastlines (including the coasts of Alaska, Hawaii, and Gulf coast states), are asked to 
transmit their observations once every three hours — at 0000, 0300, 0600, 0900, 1200, 
1500, 1800, and 2100 UTC. This special schedule is maintained because of a data 
shortage from near-shore areas.  All weather reports are voluntary — try to follow the 
recommended reporting schedule as best you can. Always give top priority to reports at 
the main synoptic hours (6- hour intervals). When shipboard routine permits, follow 
the 3 -hour schedule from coastal waters. 

PORT METEOROLOGICAL OFFICERS (PMOS) 

Port Meteorological Officers (PMOs) spend most of their time visiting ships in support 
of the VOS program. This is to encourage vessels to report weather; to instruct 
observers about procedures and the use of code; to provide observing supplies, 
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Program Description 

PMO Seattle, WA PMO Anchorage, AK  
National Weather Service, NOAA  National Weather Service Alaska Region  
7600 Sand Point Way, N.E.  222 West 7th Avenue #23  
BIN C15700 Anchorage, AK 99513-7575   
Seattle, WA 98115-6349  E-mail: pmoanc@noaa.gov  
E-mail: pmosea@noaa.gov  

PMO Honolulu, HI 
PMO Kodiak, AK National Weather Service Pacific Region HQ  
National Weather Service, NOAA  Grosvenor Center, Mauka Tower  
600 Sandy Hook Street, Suite 1  737 Bishop Street, Suite 2200  
Kodiak, AK 99615-6814   Honolulu, HI 96813-3201 
E-mail: pmokdk@noaa.gov  E-mail: pmohon@noaa.gov 

PMO Valdez, AK  
National Weather Service, NOAA  
Box 427 
Valdez, AK 99686-0427  
E-mail: pmovdz@noaa.gov 

EQUIPMENT LOAN 

For dedicated vessels, the NWS may supply barometers, barographs, or 
psychrometers as a loan for use in taking weather observations. The equipment is 
expensive and hard to replace.  A loan agreement form between the PMO and the 
ship will have to be filled out. If you have such equipment, and are no longer 
participating in the VOS program, please contact a Port Meteorological Officer. An 
equipment pick-up, drop-off, or  delivery will be scheduled. Equipment supplies are 
very limited. Please help ensure that equipment is accounted for and available for new 
VOS program recruits. 

WHAT TO MAIL IN 

All of your observations (completed on Ships Weather Observations WS Form 
B-81 or on SEAS archive disks), and, if you have a barograph, your barograms, should 
be mailed to your PMO when you reach port, using the postage paid envelopes. Make 
sure the month and year and your vessel’s call letters are clearly shown on each page of 
the B-81 or disk envelope. After reviewing the reports, the PMO sends them to the 
National Climatic Data Center (NCDC), where they are archived and used in the 
compilation of climatological and historical records. These records are available to the 
general public. 
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Chapter 2 — Ships Synoptic Code and 
Observing Methods 

THE SHIPS SYNOPTIC CODE FM13-X 

Code FM-13-X-SHIP, the ships synoptic code, is comprised of 23 groups of symbolic 
letters representing meteorological and oceanographic elements, report identification 
and ship location data: 

BBXX D.....D YYGGiw 99LaLaLa QcLoLoLoLo iRixhVV Nddff    
00fff  1snTTT 2snTdTdTd 4PPPP 5appp 7wwW1W2 8NhCLCMCH 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi (or plain language) 

THREE MAIN SECTIONS OF THE SHIPS’ SYNOPTIC CODE 

The code has three main sections — 0, 1, and 2. Section 0, consisting of the first 5 
code groups, contains the identification data (ship report identifier, ship’s call sign, date, 
time, location), and units of wind speed used. 

Ships Synoptic Code Section 0 

BBXX D.....D YYGGiw 99LaLaLa QcLoLoLoLo 

Section 0 is a mandatory section. Location, time, and date groups in section 0 must be 
included in the report. Any errors or missing data here will likely result in the report 
being discarded. 

Section 1 consists of code groups 6-14 and contains most of the meteorological data of 
the report (precipitation and weather data indicators, cloud base height, visibility, cloud 
cover, wind direction and speed, air and dew point temperatures, sea level pressure, 
tendency, and amount of change, present and past weather, and cloud type). 

Ships Synoptic Code Section 1 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

The first two groups of section 1 are also considered mandatory. Ranking of groups 
does not mean the other groups are less important. All 23 groups of the weather 
message are important and should normally be included in your report to completely 
describe conditions at your vessel. If you send a report with just the first seven groups, 
it will be accepted, but its usefulness to the meteorologist will be limited.  
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5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi (or plain language) 

Ships Synoptic Code and Observing Methods 

Section 2 consists of code groups 15-23 and contains ships movement data (ships 
course and speed), oceanographic data (sea surface temperature, sea period and height, 
primary and secondary swell direction, period, and height), and ice data (for any ice 
accreting on ship or on the sea surface), and the wet-bulb temperature group. 

Ships Synoptic Code Section 2 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

For all synoptic code sections, always include the maximum number of data groups 
consistent with observed conditions. Any elements not reported are 
normally coded with a slash (/). If an entire group of elements is not reported, skip the 
group completely (do not report a group as /////). 

When translating your observations into code, follow all specifications, coding 
instructions, and code tables very carefully. This will ensure that your coded message 
contains an accurate description of conditions observed at your vessel. 
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Ships Synoptic Code and Observing Methods 

BBXX, Ship Report Indicator 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: The symbolic letters BBXX identify a ship report from a sea station. 

How to Code: As BBXX, always included as the first group of the weather message. 

Remarks: All ship’s weather reports begin with the BBXX indicator.  It immediately 
identifies the report as a ships weather report, distinguishing it from other radio 
messages. 
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Ships Synoptic Code and Observing Methods 

D . . . . D, Ship’s Radio Call Sign 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Ships call sign consisting of three or more alphanumeric characters.
 

How to Code: Use your vessel’s actual radio call sign.
 

Remarks: Credit for delivery of your weather report will not be made unless a call
 
sign is provided.
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Ships Synoptic Code and Observing Methods 

YY, Day of the Month 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Day of the month (UTC) on which the actual observation falls. 


Units: Days.
 

Method of Measurement: Determined according to Universal Time Coordinated
 
(UTC), not by local date or time.
 

How to Code: Always with two digits. 01 for the first day of the month, 02 for the 
second day, etc. 

Remarks: At 0000 UTC, record the day just beginning, not the day which has just 
ended. Forgetting to change the day at 0000 UTC is a common observer error. 
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Ships Synoptic Code and Observing Methods 

GG, Actual Time of Observation to the 
Nearest Whole Hour 

SECTION 0 — IDENTIFICATION DATA 
BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: The actual time of observation (UTC) rounded to the nearest whole 
hour UTC. 

Units: Hours. 

Method of Measurement: Determined according to Universal Time Coordinated 
(UTC), not by local date or time. 

How to Code: Always coded with two digits rounded to the nearest hour. 0550 UTC 
as 06, 1440 UTC as 15, 2350 UTC as 00 (not 24), etc. The range of values is 00 - 23 

Remarks: The actual time of observation is the time at which the barometer is read. 
Round off this time to the nearest hour. Take your barometer reading last, after all the 
other elements have been observed and coded. 

Note: Observations should be submitted no more than 29 minutes prior to, or 29 
minutes after the synoptic hour. 

12Z Observation Transmitted at 1129Z: Counted as 11Z observation.  
12Z Observation Transmitted between 1130Z and 1229Z: Counted as 12Z Observation.  
12Z Observation Transmitted at 1230Z: Counted as 13Z Observation.  
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Ships Synoptic Code and Observing Methods 

iw, Wind Speed Indicator 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff 00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Indicator for source and units of wind speed. Source is how the 
measurement was made (either estimated or measured). 

Units: Knots. 

Method of Measurement: Wind speed is either estimated or measured with an 
anemometer. 

How to Code: U.S. VOS Program vessels report wind speed in knots. Use 3 when 
estimating wind speed in knots, or 4 when measuring wind speed with an anemometer 
in knots. 

Some vessels in foreign VOS programs report wind speed in meters per second. These 
vessels should use 0 when estimating wind speed in meters per second, or 1 when 
measuring wind speed with an anemometer in meters per second. 

CCooddee ffllggss.. 

00 Wind speed estimated in meters per second 
11 Wind speed obtained from anemometer in meters per second 
33 Wind speed estimated in knots 
44 Wind speed obtained from anemometer in knots 

Remarks: U.S. VOS program ships are requested to report wind speed in knots. 
Wind speed estimates are usually based on the state of the sea using the Beaufort scale. 
When the sea surface cannot be seen, such as on very dark nights, wind speed 
estimates can be based on how the wind effects shipboard objects, or on the feel of the 
wind (see ff , Code Section 1). 
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Ships Synoptic Code and Observing Methods 

LaLaLa, Latitude in Tenths of a Degree 
99, Data on Position Follow 

SECTION 0 — IDENTIFICATION DATA 
BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Ship’s latitude, in degrees and tenths of a degree, measured in terms of
 
degrees north or south of the equator.
 

Units: Degrees and tenths of a degree.
 

Method of Measurement: Determine latitude using standard shipboard methods.
 
Tenths is obtained by dividing the number of minutes by 6, and 

disregarding the remainder. Ignore seconds.
 

How to Code: Always coded with three digits, the first two digits are actual degrees,
 
the last digit for tenths of a degree. Code 46˚ 41’ as 466 (46˚ is coded as is, 41’ divided
 
by 6 is 6 5/6, 5/6 is disregarded); 33˚ 04’ as 330 (33˚ is coded as is, 04’ divided by 6 is
 
4/6 which is disregarded and coded as 0 in this case); 23˚ 00’ as 230; 


Conversion of Minutes to Tenths of a Degree 

Minutes Degree 

00’-05’ .0 
06’-11’ .1 
12’-17’ .2 
18’-23’ .3 
24’-29’ .4 
30’-35’ .5 
36’-41’ .6 
42’-47’ .7 
48’-54’ .8 
54’-59’ .9 

Remarks: Latitude can vary from 0˚ (coded 000) to 90˚ (coded 900). Quadrant of 
the globe (Qc) is used to specify whether the latitude is north or south.  
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Ships Synoptic Code and Observing Methods 

Qc, Quadrant of the Globe 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff 00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Quadrant of the globe. Varies according to your position with respect to 
the equator (0˚ latitude) and the Greenwich Meridian (0˚ longitude). 

Units: 

Method of Measurement: Use standard shipboard methods to determine latitude 
and longitude. Then determine quadrant as defined below. 

How to Code: If you are north of the equator (north latitude), Qc is coded as 1 
when east of the Greenwich Meridian (east longitude), or as 7 when west of the 
Greenwich meridian; If you are south of the equator (south latitude), Qc is coded as 3 
when east of the Greenwich meridian, or as 5 when west of the Greenwich meridian. 

The figure for QQcc shows whether the latitude is north or south, and the longitude east or 
west. Select the appropriate figure from this table. 

West Longitude East Longitude 

NNoorrtthh LLaattiittuuddee 77 11 
SSoouutthh LLaattiittuuddee 55 33 

For positions on the equator, and on the Greenwich or 180th meridian, either of the two 
appropriate figures may be used. 

Remarks: Since Qc is needed to fully describe both latitude and longitude, it is very 
important to code it correctly. Be very careful to code Qc properly near quadrant 
boundaries, especially when your vessel crosses from one quadrant to another. 
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Ships Synoptic Code and Observing Methods 

LoLoLoLo, Longitude 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Longitude in degrees and tenths of a degree. Measured in degrees east or
 
west of the Greenwich Meridian. Values reverse at the international dateline.
 

Units: Degrees and tenths of a degree.
 

Method of Measurement: Use standard shipboard methods. Tenths are obtained
 
by dividing the number of minutes by 6, and disregarding the 

remainder. Ignore seconds.
 

How to Code: Always coded with four digits, with the leading (hundreds) 

figure coded as 0 or 1. The first three digits are actual degrees, the last digit for tenths
 
of a degree. Code 142˚ 55’ as 1429 (142˚ is coded as is, 55’ divided by
 
6 is 9, the remainder is ignored); code 60˚ 31’ as 0605 (60˚ is coded as 060, 

31 divided by 6 is 5, the remainder is ignored); code 9˚ 40” as 0096 (9° is coded as 009,
 
40” is coded as 6); code 0˚ 16’ as 0002 (0° is coded as 000, 16” is coded as 2). 


Conversion of Minutes to Tenths of a Degree 

Minutes Degree 

00’-05’ .0 
06’-11’ .1 
12’-17’ .2 
18’-23’ .3 
24’-29’ .4 
30’-35’ .5 
36’-41’ .6 
42’-47’ .7 
48’-54’ .8 
54’-59’ .9 

Remarks: Longitude can vary from 0˚ (coded 0000 on the Greenwich Meridian) to
 
180˚ (coded 1800 on the dateline). Quadrant of the globe (Qc) 

is used to specify whether the longitude is east or west.
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Ships Synoptic Code and Observing Methods 

iR, Precipitation Data Indicator 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Indicator For Inclusion or Omission of Precipitation Data.
 

Units:
 

Method of Measurement:
 

How to Code: Always coded as 4 for U.S. VOS program ships. This indicates that
 
the precipitation group is omitted.
 

Remarks: Precipitation measurements from moving ships are of questionable value.
 
U.S. VOS program ships do not report precipitation amount. 
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Ships Synoptic Code and Observing Methods 

iX, Weather Data Indicator 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff 00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: ix is the indicator for present and past weather data group 7wwW1W2. 
Tells whether the group is included or omitted from the weather message. 

Units: 

Method of Measurement: 

How to Code: Code as 1 when group 7wwW1W2 is included in the weather message. 
Code as 3 if group 7wwW1W2 is to be omitted (if present or past weather has not been 
observed). 

When weather group 77wwwwWW11WW22 is: Code iiXX as: 

included 11 

omitted (no observation, or data not available) 33 

Remarks: ix is usually coded as 1, because present and past weather are important 
information, and are normally included in the weather message. When there is no 
significant weather to report, you should report the kind of no significant weather 
there is, such as cloud development not observable (ww = 00), or cloud cover 1/2 or 
less throughout period (W1 = 0). ix is coded as 3 only when present and past weather 
have not been observed at all (in this case group 7wwW1W2 is omitted (skipped over) 
from the weather message. Incidentally, never transmit a slashed out group as /////; 
when no data is available for an entire group, it is excluded from the weather message. 
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Ships Synoptic Code and Observing Methods 

h, Cloud Height 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff 00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Height above sea surface of the base of the lowest cloud seen. 

Units: Feet or meters. 

Method of Measurement: Visual estimate. First determine the type of the lowest 
cloud seen, and then refer to it’s normal height range. As a rule of thumb, for a given 
cloud type, heights are higher in the tropics and during the summer months. 

Approximate Cloud Heights 

RRaannggee PPoollaarr RReeggiioonnss TTeemmppeerraattee RReeggiioonnss TTrrooppiiccaall RReeggiioonnss 

HHiigghh 3,000 to 7,600 meters 
(10,000 to 25,000 feet) 

5,000 to 13,700 meters 
(16,5000 to 45,000 feet) 

6,100 to 18,300 meters 
(20,000 to 60,000 feet) 

MMiiddddllee 2,000 to 4,000 meters 
(6,500 to 13,000 feet) 

2,000 to 7,000 meters 
(6,500 to 23,000 feet) 

2,000 to 7,600 meters 
(6,500 to 25,000 feet) 

LLooww Surface to 2,000 meters 
(Surface to 6,500 feet) 

Surface to 2,000 meters 
(Surface to 6,500 feet) 

Surface to 2,000 meters 
(Surface to 6,500 feet) 

How to Code: Code as 0 - 7 for Cumulus, Stratus, Stratocumulus, Cumulonimbus,
 
or Nimbostratus clouds (these clouds have bases up to 6500 feet). 

Code as 8 or 9 for Altostratus, Altocumulus, and Nimbostratus (these clouds have bases
 
above 6500 feet). Code as 9 for Cirrus, Cirrostratus, and Cirrocumulus (these clouds
 
have bases above 8200 feet). Also code as 9 when no clouds are present. Code as /
 
when the sky is obscured by fog or snow, or when reporting at night and cloud base
 
height cannot be determined. Code in accordance with the table on the following
 
page.
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Ships Synoptic Code and Observing Methods 

Code for Cloud Height, h 

CCooddee ffllggss.. HHeeiigghhtt iinn mmeetteerrss HHeeiigghhtt iinn ffeeeett 

00 0 to 50 160 or less 
11 50 to 100 160 to 330 
22 100 to 200 330 to 660 
33 200 to 300 660 to 1000 
44 300 to 600 1000 to 2000 
55 600 to 1000 2000 to 3300 
66 1000 to 1500 3300 to 5000 
77 1500 to 2000 5000 to 6600 
88 2000 to 2500 6600 to 8200 
99 2500 or more, or no clouds 8300 or more, no clouds 
/ Height of base of cloud not known,such as when obscured by fog or snow 

Use higher code figure for heights at dividing line. 

Remarks: Nimbostratus usually has its base under 6500 feet, but may be higher. 
Discuss your height estimate with the PMO when he comes aboard ship. Weather 
stations on land use reflected pulses of light to measure cloud base height. You can 
sometimes check your estimate against a known height, such as when a cloud base 
intercepts a mountainous coast. 

For cumulus and cumulonimbus clouds only, the probable height of the base 
of these clouds can be determined from the difference between the dry bulb 
temperature and the dew point temperature (in Celsius degrees). Multiply the 
difference by 123 to obtain height in meters, or by 405 to obtain height in 
feet. Example: Dry bulb = 20°C, dew point = 10°C, the height of cumulus is 
(20 – 10) × 123 = 1230 meters. This rule is not valid for other cloud types, and does 
not apply for ragged or fracto cumulus. 
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Ships Synoptic Code and Observing Methods 

VV, Visibility 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: Visibility is the greatest distance an object can be seen and identified.  

Units: feet, nautical miles, meters. 

Method of Measurement: Usually a visual estimate. Report prevailing 
visibility — the maximum visibility common to one half or more of the horizon circle. 
When visibility is uniform in all directions, prevailing visibility and visibility are the same. 
When visibility is not uniform in all directions, determine prevailing visibility by dividing 
the horizon circle into sectors of visibility. Estimate the highest visibility common to one 
half or more of the horizon circle. See the following illustrations. On long ships, when 
the visibility is low as in dense fog, use objects of known distances onboard. Ships 
radar can also be used to determine distances to objects or other ships. The horizon is 
a useful visibility marker. When the horizon appears sharp and clear, your height 
aboard ship can be used to indicate the distance to the horizon (see the distance to the 
horizon at sea table on the next page). 

How to Code: First determine prevailing visibility. Then code in accordance with 
the table on the following page. 

Remarks: On ships longer than 656 feet (200 meters), code figures 90 and 91 can be 
determined using the known distances to shipboard objects. On ships longer than 164 
feet (50 meters), code figure 90 can be determined using shipboard objects. For the 
higher code figures, the observer judges visibility based on the appearance of nearby 
ships, the horizon, or the atmosphere in general. 
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Ships Synoptic Code and Observing Methods 

Code for Visibility, VV 

Code Visibility Visibility Code 
flgs. in m/km in yd./naut. mi. figs. 

90 less than 50 m less than 55 yd. 90 
91 50 but less than 200 m 55 but less than 220 yd. 91 
92 200 but less than 500 m 220 but less than 550 yd. 92 
93 500 but less than 1000 m 550 but less than 1⁄2 n. mi. 93 
94 1 but less than 2 km 1⁄2 but less than 1 n. mi. 94 
95 2 but less than 4 km 1 but less than 2 n. mi. 95 
96 4 but less than 10 km 2 but less than 5 n. mi. 96 
97 10 but less than 20 km 5 but less than 11 n. mi. 97 
98 20 but less than 50 km 11 but less than 27 n. mi. 98 
99 50 km or more 27 n. mi. or more 99 

The visibility ranges corresponding to various weather types are as follows: 
90 90 
91 Heavy snow, heavy drizzle 91} { Fog, thick haze92 92 
93 Moderate snow, moderate drizzle 93 
94 94Heavy rain95 Mist, haze 95} { 
96 Moderate rain 96Light snow, light drizzle97 97 
98 Light rain 98} }
99 99 

Distance to the Horizon at Sea 

HHeeiigghhtt ooff eeyyee aabboovvee tthhee SSeeaa SSuurrffaaccee HHoorriizzoonn DDiissttaannccee 

MMeetteerrss FFeeeett KKiilloommeetteerrss NNaauuttiiccaall MMiilleess 

5 1.52 4.8 2.6 
10 3.05 6.9 3.7 
15 4.57 8.3 4.5 
20 6.10 9.6 5.2 
25 7.62 10.9 5.9 
30 9.14 11.9 6.4 
35 10.67 12.8 6.9 
40 12.19 13.7 7.4 
45 13.72 14.5 7.8 
50 15.24 15.4 8.3 
55 16.76 16.1 8.7 
60 18.29 16.4 9.1 
65 19.81 17.4 9.4 
70 21.34 18.2 9.8 
75 22.86 18.7 10.1 
80 24.38 19.5 10.5 
85 25.91 20.0 10.8 
90 27.43 20.6 11.1 
95 28.96 21.1 11.4 

100 30.48 21.7 11.7 
105 32.00 22.2 12.0 
110 33.53 22.8 12.3 
115 35.05 23.1 12.5 
120 36.58 23.7 12.8 

Distance to the horizon when viewed from various heights. When out of sight of land 
and other ships, the horizon is an important visibility marker . 
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Ships Synoptic Code and Observing Methods 

Determining Prevailing Visibility 
(Prevailing visibility indicated by asteriks and shading) 

Prevailing visibility is the maximum visibility common to one half (180°) or more of the 
horizon circle. 
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Ships Synoptic Code and Observing Methods 

N, Total Cloud Cover 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff  00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: The total fraction of the sky covered by clouds of all types. 

Units: Eighths of the sky. 

Method of Measurement: Visually estimate how many eighths of the sky are 
covered by cloud, regardless of type. It is sometimes easier to estimate how much of 
the sky without clouds can be seen, i.e. if two eighths of the sky is clear, then 6 eighths 
is covered by cloud. 

How to Code: See table below. 

Code for Total Cloud Cover, N 

CCooddee ffllggss.. FFrraaccttiioonn ooff sskkyy ccoovveerreedd 

00 Cloudless 
11 1 eighth or less, but not zero 
22 2 eighths 
33 3 eighths 
44 4 eighths 
55 5 eighths 
66 6 eighths 
77 7 eighths or more but not totally covered 
88 8 eighths, sky completely covered by clouds 
99 Sky obscured by fog, snow, or other meteorological 

phenomena 
/ Cloud cover indescernible for reasons other than 

Code fig. 9, or observation is not made 

Remarks: A mackeral sky (Altocumulus, stratocumulus, or cirrocumulus covering the 
whole sky) should be coded as N = 7, since breaks are always present in these cloud 
forms. When observing clouds through fog, base your estimate for N on the amount of 
clouds that can be seen through the fog. When a completely clear sky is observed 
through fog or haze, report N as 0. 
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Ships Synoptic Code and Observing Methods 

dd, Wind Direction 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff    00fff    1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: True direction, in tens of degrees, from which wind is blowing. This is a 
mean direction averaged over a period of ten minutes. 

Units: Degrees, referred to true north (0˚T). 

Method of Measurement: Determine true wind direction from either (1) the 
orientation of sea (wind) waves, or streaks of foam on the sea surface, or (2) the 
apparent wind direction observed aboard ship. 

Method (1) is easiest, because it provides true wind direction independent of the ships 
movement. Sight along the lines of the sea wave crests. Since true wind direction is the 
same as the direction from which the sea waves are coming, dd is perpendicular (90˚) 
to the advancing waves crests. Also, use lines of foam on the sea surface (which may 
appear for Force 7 or greater wind speeds). Wind blown foam streaks are parallel to the 
direction of the true wind.  

Method (2) determines true wind direction from the apparent wind (the wind 
experienced on board when the ship is underway). Apparent wind results from two 
motions — the actual motion of the air (true wind), and the motion of the ship. 
Apparent wind direction is best determined by facing directly into the wind on the 
windward side of the ship. Other good apparent wind indicators are funnel smoke, the 
orientation of shipboard flags or pennants, or a wind vane. Once apparent wind 
direction is obtained, you must remove the motion of the ship to obtain true wind. See 
ff for methods of determining true wind from apparent wind. 

How to Code: Coded on a scale from 00 to 36 (and 99 for variable), expressed in 
tens of degrees. Code true north as 36, east as 09, south as 18, west as 27. See the 
table on the following page. 

Code for Wind Direction, dd 
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Ships Synoptic Code and Observing Methods 

CCooddee ffiigguurree CCooddee ffllgguurree 

0000 Calm 
0011 5°-14° 2211 205°-214° 
0022 15°-24° 2222 215°-224° 
0033 25°-34° 2233 225°-234° 
0044 35°-44° 2244 235°-244° 
0055 45°-54° 2255 245°-254° 
0066 55°-64° 2266 255°-264° 
0077 65°-74° 2277 265°-274° 
0088 75°-84° 2288 275°-284° 
0099 85°-94° 2299 285°-294° 
1100 95°-104° 3300 295°-304° 
1111 105°-114° 3311 305°-314° 
1122 115°-124° 3322 315°-324° 
1133 125°-134° 3333 325°-334° 
1144 135°-144° 3344 335°-344° 
1155 145°-154° 3355 345°-354° 
1166 155°-164° 3366 355°- 4° 
1177 165°-174° 9999 Variable, or all 
1188 175°-184° directions. 
1199 185°-194° 
2200 195°-204° 

Remarks: Report the mean wind direction over the ten minute period immediately 
preceding observation time. If this time period includes an abrupt change in wind 
direction, only average data obtained after the change. If using apparent or relative 
wind direction, remember to determine true wind before reporting. 
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Ships Synoptic Code and Observing Methods 

Shipboard True Wind Plotting Board 

1. Set ship’s true course under pointer
 
(120°).
 
2. Mark a small dot down from the center
 

at a distance equal to the ship’s
 
speed (12 knots). Label this dot
 T“T.”
 

T 

W 

T
 

W
 

NOTE: Apparent wind direction must be related to a true direction. This is done by 
adding the apparent wind direction relative to the ship’ s bow to the ship’s true course 
(for apparent wind direction use 0° for wind coming directly from the bow , increasing 
clockwise to 359° 1° off the port bow). If the sum is greater than 360, subtract 360 from 
it. 
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Ships Synoptic Code and Observing Methods 

ff, Wind Speed 
SECTION 0 — IDENTIFICATION DATA 

BBXX D . . . . D YYGGiw 99LaLaLa QcLoLoLoLo 

SECTION 1 — METEOROLOGICAL DATA 

iRixhVV Nddff 00fff  1snTTT 2snTdTdTd 

4PPPP 5appp 7wwW1W2 8NhCLCMCH 

SECTION 2 — OCEANOGRAPHIC DATA 

222Dsvs 0ssTwTwTw 2PwPwHwHw 3dw1dw1dw2dw2 4Pw1Pw1Hw1Hw1 

5Pw2Pw2Hw2Hw2 6IsEsEsRs 8swTbTbTb ICE ciSibiDizi 

Definition: True wind speed, measured or estimated as indicated by iw, of 98 knots or 
less. 

Units: Knots (U.S. VOS program ships). 

Method of Measurement: Use either (1) the appearance of the sea surface (the 
sea state) and the Beaufort scale, (2) an anemometer, or (3) the effects of the wind on 
people or objects aboard ship. Method (1) relies on the action of the wind to create sea 
waves, and results in a true wind estimate, so there is no need to factor out the motion 
of the ship. Refer to the sea state photographs and descriptions as a guide. These 
assume steady state conditions which implies the wind direction and speed have been 
relatively steady over many hours. 

If using method (2), make sure your anemometer is properly calibrated, and located so 
the ships superstructure will not interfere with air motion. An anemometer provides an 
apparent wind measurement. Apparent wind is the wind you experience aboard a 
moving ship, and is a combination of the actual air motion across the water (true wind 
you report as ff), and the ship’s motion. The only time there is no apparent wind aboard 
ship is when the vessel is moving in the same direction and with the same speed as the 
true wind. To remove the ship’s motion and determine true wind, you must use either a 
true wind plotting board, or the graphical method, both illustrated on the following 
pages. 

Method (3) also provides an apparent wind, so like method (2), requires removal of the 
ship’s motion to determine true wind. Use method (3) when the sea surface cannot be 
seen (such as on very dark nights), and when an anemometer is not available. Refer to the 
table for apparent wind speed indicators. 

How to Code: Code in actual knots. See the table on the next page. For wind of 99 
knots or greater, code as 99 and report wind speed using group 00fff. 

Remarks: When estimating wind speed using the state of the sea and Beaufort scale, 

continues on page 2-24 
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Ships Synoptic Code and Observing Methods 

Code for Wind Speed, ff 

PPrroobbaabbllee hhtt.. ooff 
CCooddee FFiiggss.. 

((KKnnoottss)) 
MMeeaann BBeeaauu--
SSppeeeedd ffoorrtt DDeessccrriippttiioonn 

SSeeaa ccrriitteerriioonn wwhheenn 
sseeaa ffuullllyy ddeevveellooppeedd 

wwaavveess iinn mm ((fftt)) 
AAvveerraaggee MMaaxxiimmuumm 

0000 00 0 Calm Sea like a mirror ....................... - -

0011 -- 0033 02 1 Light Air Ripples with the appearance of 
scales are formed, but with-
out foam crests .......................... 0.1 (1⁄4) 0.1 (1⁄4) 

0044 -- 0066 05 2 Light breeze Small wavelets, still short but 
more pronounced, crests have 
a glassy appearance and do not 
break ......................................... 0.2 (1⁄2) 0.3 (1) 

0077 -- 1100 09 3 Gentle breeze Large wavelets, crests begin to 
break; foam of glassy 
appearance; perhaps scattered 
white horses .............................. 0.6 (2) 1 (3) 

1111 -- 1166 13 4 Modt. breeze Small waves, becoming longer; 
fairly frequent white horses ....... 1 (31⁄2) 1.5 (5) 

1177 -- 2211 19 5 Fresh breeze Moderate waves, taking a more 
pronounced long form; many 
white horses are formed 
(chance of some spray) ............ 2 (6) 2.5 (81⁄2) 

2222 -- 2277 24 6 Strong breeze Large waves begin to form; 
white foam crests are more 
extensive everywhere 
(probably some spray) .............. 3 (91⁄2) 4 (12) 

2288 -- 3333 30 7 Near gale Sea heaps up and white foam 
from breaking waves begins to 
be blown in streaks along the 
direction of the wind .................. 4 (131⁄2) 5.5 (19) 

3344 -- 4400 37 8 Gale Moderately high waves of 
greater length; edges of crests 
begin to break into the spindrift; 
the foam is blown in well-
marked streaks along the 
direction of the wind .................. 5.5 (18) 7.5 (25) 

4411 -- 4477 44 9 Strong gale High waves; dense streaks of 
foam along the direction of the 
wind; crests of waves begin to 
topple, tumble and roll over; 
spray may affect visibility .......... 7 (23) 10 (32) 

4488 -- 5555 52 10 Storm Very high waves with long 
overhanging crests; the 
resulting 
foam, in great patches, is blown 
in dense white streaks along 
the direction of the wind; on the 
whole, the surface of the sea 
takes a white appearance; 
tumbling of the sea becomes 
heavy and shock-like; visibility 
affected ........................................ 

9 (29) 12.5 (41) 

5566 -- 6633 60 11 Violent Storm Exceptionally high waves (small 
and medium-sized ships might 
be for a time lost to view behind 
the waves); the sea is 
completely covered with long 
white patches of foam lying 
along the direction of the wind; 
everywhere the edges of the 
wave crests are blown into froth; 
visibility affected 

11.5 (37) 16 (52) 

6644 aanndd oovveerr – 12 Hurricane The air is filled with foam and 
spray; sea completely white with 
driving spray; visibility very 
seriously affected ........................ 

14 (45) -

Note: For wind of 99 knots or greater , use 99 for f f, and report wind speed in group 00f ff; e.g. for a wind from 
100° true at 125 knots, dd = 10, f f = 99, and fff = 125. 
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Ships Synoptic Code and Observing Methods 

EEffffeecctt ooff AAppppaarreenntt WWiinndd oonn SShhiippss 

AAppppaarreenntt 
SSppeeeedd ((KKnnoottss)) IInnddiiccaattiioonn 

Less than 1 Calm, smoke rises vertically. 

1 - 3 Smoke drifts from funnel. 

4 - 6 Wind felt on face. Smoke rises at about 80°. 

7 - 10 Wind extends light flag and pennants. Smoke rises at about 70°. 

11 - 16 Wind raises dust and loose paper on deck. Smoke rises at 
about 50˚. No noticeable sound in the rigging. Slack halyards 
curve and sway. Heavy flag flaps limply. 

17 - 21 Wind felt strongly on face. Smoke rises at 30˚. Slack halyards 
whip while bending continuously to leeward. Taut halyards 
maintain slightly bent position. Low whistle in the rigging. Heavy 
flag doesn’t fully extend but flaps over entire length. 

22 - 27 Wind stings face in temperature below 2˚C. Slight ef fort in 
maintaining balance against the wind. Smoke rises at 15˚. Both 
slack and taut halyards whip slightly in bent position. Low 
moaning, rather than whistle, in the rigging. Heavy flag extends 
and flaps more vigorously. 

28 - 33 Necessary to lean slightly into the wind to maintain balance. 
Smoke rises at 5˚ to 10˚. Higher pitched moaning and whistling 
heard from rigging. Halyards still whip slightly. Heavy flag 
extends fully and flaps only at the end. Oilskins and loose 
clothing inflate and pull against the body. 

34 - 40 Head pushed back by the force of the wind if allowed to relax. 
Oilskins and loose clothing inflate and pull strongly . Halyards 
rigidly bent. Loud whistle from rigging. Heavy flag straight out 
and whipping. 

continued from 2-22 

remember that heavy rain and floating ice have a dampening effect on the sea surface, 
so under these conditions, wind speed may be greater than the sea state indicates. 
There will always be a lag period between the wind speed increasing or decreasing and 
the sea wave height rising or falling, especially 
during a sudden change in wind speed. Wind blowing against a tide or strong current 
causes a greater than normal sea wave height, while wind blowing with the tide or 
current causes a smaller than normal sea wave height. When any 
of these conditions exist, an adjustment may be needed to your wind speed 
estimate. 
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Ships Synoptic Code and Observing Methods 

Graphic Method for Determining the True Wind 

NORTH  
0°  

Direction from which true wind is blowing 

90° course T of the ship
R 

261° 

22 Knots
23

0°
 

15
Kn12

ots
 

Knots 

W 

T Direction from which 
the apparent wind is 
blowing related to the 

270°  

180° 

Ship’s Course	 120° (True) 

Ship’s speed	 12 knots 

Apparent wind direction  
relative to the bow 110° R  

Apparent wind direction  
relative to ship’s course 120° + 110° = 230°  
Apparent wind speed 15 knots  

1.	 Select a center position. Place a dot and label it “T”. 

2.	 With a vertical line through point T designated as the 0° line, draw a line for the 
ship’s course at 120°. 

3.	 Select a scale and draw an arc across the course line at 12 scale units (12 knots) 
representing the ship’s speed as shown in Figure 2.3. Mark the intersection with 
a dot and label it “R”. The ship’s course and speed are represented by the vector 
TR. 

4.	 From point R, draw a line for the apparent wind direction (from 230°) and, using 
the same scale, the apparent wind speed (15 knots); label this point “W”. The 
vector RW is the relative wind. 

5.	 Complete the triangle by drawing the line TW for the true wind as shown in the 
figure above. The direction is from the same direction as the label reads, TW for 
True Wind, from the “T”. True wind is from 261° (true), 22 knots, which is coded 
N2622. 
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BEAUFORT SCALE 

Beaufort Descriptive 
Number Term  Knots Specification 

0 Calm 0 Sea like a mirror. 

Beaufort Descriptive 
Number Term  Knots Specification 

1 Light Air 1-3 Ripples with the appearance of scales are formed, without foam 
crests. 
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Beaufort Descriptive 
Number Term  Knots Specification 

2 Light breeze 4-6 Small wavelets, still short, but more pronounced; crests have a 
glassy appearance but do not break. 

Beaufort Descriptive 
Number Term  Knots Specification 

3 Gentle 7-10 Large wavelets; crests begin to break; foam of glassy 
appearance; perhaps scattered white horses (white caps). 
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Beaufort Descriptive 
Number Term  Knots Specification 

4 Moderate 11-16 Small waves, becoming longer; fairly frequent white horses. 

Beaufort Descriptive 
Number Term  Knots Specification 

5 Fresh 17-21 Moderate waves, taking a more pronounced long form; many 
white horses are formed (chance of some spray). 
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