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INSTRUCTIONS FOR RECORDING AND CODING MARINE METECROLOGICAL OBSERVATIONS
IN THE NEW INTERNATIONAL CODE

Effective January 1, 1949

(Provisional Edition)

GENERAL INSTRUCTIONS

Instructions that follow are for the puidance and use of marine mete-
rological observers in recording and coding obserwations effective with the
first obserwation, 0000 G.C.T., January 1, 1949.

Observations will be recorded on Form 1210AB in the New International
Code mdopted by the Intermational Meteorological Organization in 1947.

The new code is very similar to the form of message which has been
used for recording data and preparing messages for transmission by radio
since 1929. Principal changes from the 1929 code involve: (1), a rearrange-
ment of data groups in order to obtain, as far as possible, wiformity be-
tween the code form used for both land and ship station reports and (2),
provision for reporting certain elements in two code figures instead of one
figure as heretofore. Groups of data in coded messages prepared for radio
transmission will contain five figures each as in the past. Ships of all
maritime countries will use the new code; hence, repid translation of the
radio message is assured, regardless of the nationality of the ship.

For the convenienoce of ships! observers, the coded data as entered in
the wmrious colums headed by symbol letters an Form 1210AB can be copied
directly in preparing messages for transmission provided, of courss, the
vessel is authorized 4o send radio reports to the Weather Buresu.

The new code form is as follows:

FM 21: YQlglgly LoLoLoGG NAdff VVewN PPPTT KnCihCuCH Dsveapp
8NgChghg OTsTgTaTg ldwdwPwlw ICE -~ followed by plain language or
the group cpKDjre

NOTE: The code designator FM 21 is inserted for idemtificatinn purposes
only. It should NEVER be included in messages prepared for transmissicn by
radio.

In preparing messages for transmission by radic to the Weather Bureau,
ships' observers will be guided by instructions issued by the supervising
Weather Bureau port office, which will specify the groups of the code form
to be reported.

In the radio message, when the groun “"cpKDjre" is included, it must be
rreceded by the word "ICE". Observing officers should also note that the
group "8N.Ch.hs" will not be sent in ships' radio messages except when spe-
cifically requested by the Weather Bureau although the dats therefor should
be recorded on Form 1210aB.

Obserwatinns taken at sea should bhe recorded on Forms 1210AB provided
by the Weather Bursau. A sample copy of the form is included herein. In-
structions for recording and coding observational date have been grranged
in this booklet according to the order in which the symbol lettars appear
in the c¢ode form. The data coluwms on Form 1210AB have been arranged in a
similar order.



It is desired that all ships cooperating in the U. §. Weather Bureau
marine meteorological program endeavor to take and record observations at
0000, 0600, 1200 and 1800 hours G.C.T. on Form 1210AB from every part of
the oceans. However, if it is impossible to do this, observers should
take and record as many of the four daily obserwations as practicable. In
addition, appropriate notes as t-» wnusual weather con dit prewiling be-
tween obserwations should be recorded on the back of Form 1210AB under the
headings "Gale, Fog and Precipitation Reports.”

All obserwtions sent by radio should be entered on Form 1210AB.
When radio reporting ships are outside the areas from which messages are
sent, the observer should continus to take aund record the obserwations on
Form 121CAB.

The forms provide for 31 obserwvations on each sheet. However, it is
reque sted that the observer begin a new record sheet upon crossing from one
ocean to another, and on the first of a new menth, The reason for this re-
quest is that the forms are filed at the Weather Bureau in separate com=-
partments for the oceans and months; hence, special compartments must be
provided for forms which contain observations for more than cne ocean or
more than one month. It is also highly desirable that the forms be mailed
at the end of a voyage, even if a she=t is nct filled; a new sheet should
be started at the begimning of the next voyage.

When a new form is begun. the first step is to fill in the blank
spaces at the top of the sheet. This requires the entry of the wassel's
name and other information relating to the character of the instrumental
equipment used.

Notes on instruments used: The kind of barometer, whether aneroid or
mercurial, should bYe given, with the identification number furnished bty the
Weather Bureau.

The same barometer should be em;loyed eontinuausly. If for any
reason, it becomes necessary to use another instrument, the fact should be
stated, the reasmns ziver, and the second instrument fully described, in
order that the readings of the latter may not be confused with the readings
of the btarometer listed by the Weather Bureau.

The error of the barometer should he entered as determined by the last
comparison with a standard instruvent; also the place and dats of this last
comparison in the spece provided,

The method of obtaining wind spezd, whether estimated or by anemometer,
shoulé be showm on the completed form,

Space is provided at the top of the form for indicating how the sea
surface temperature is measured, It is desirable to know this because the
temperature of a sample of sea water obtained by means of a bucket is,
within a very few minutes, apt to become somewhat different from the true
temperature of the ccean surface, and a thermometer installed in the con-
denser intake may be affected by the heat of the engine room.

It is important also to state whather the temperature of the air and
also the wet=-bulb temperature are measured with stationary thermometers or
with a psychrometer (i.e., a pair of ventilated thermometers), because sta-
tionary thermometers give much less accurate results than the psychrometer.
Furthermore, the formula employed for determining the relative humidity
from the readings of a psychrometer is not applicable to the readings of a
stationary wet-bulb thermometer.

It will be noted, however, that it has been necessary to include in
this booklet additional instructions relating to observations of ocean
waves, ice, method of computing dew point temperatures, and other informa-
tion which have been revised or are not contained in Circular M, 7th Edi-
tion. Such instructions will be found hersin under the appropriate code
symbol letters.



Instructions relating to the care, exposure and the taking of obserw-
tions will be found in Circular M, entitled "Instructions to Marine Meteoro-
logical Observers," 7th Edition. However, a rsvised edition of Circular M,
which will contain the instructions included hersin, is now in the courss
of preparation and will be distributed to ships' weather observers shortly.

EXPLANATION OF CODE SYMBOL LETTERS

a = Characteristic of barometric tendency during the period of 3 hours
preceding the time of obserwation

C = Significant cloud

CH = Clouds of types Cirrus., Cirrostratus, Cirrocumulus

CL = Clouds of types Stratocumulus, Stratus, Cumulus, Cumulonimbus

CM = Clouds of tyves Altocumulus, Altostratus, Nimbostratus

cg = Description of kind of ioe

Di = Bearing of ice limit

Dg = Ship's course -- direction toward which ship is moving

dd = Direction (true) in 10's of degrees, FROM which wind is blowing

dwdw = Direction from which waves are coming

e = Orientation of ice limit from reporting ship

£f = Wind speed in knots

GG = Greenwich civil time of observation (00 = midnight. 06 = 6 a.m.,
12 = noon, and 18 = 6 p.m., etc.)

Hy = Mean maximum height of waves

h = Height above ground (or sea) or the lowest cloud

hghg = Height above staticn (or ship) of the significant cloud layver
K = Effect of ice on navigation
Lalala = Latitude, in degrees and tenths, the tenths being obtained by divid-
ing the number of minutes by € and neglecting the remainder
Lolole = Longitude. in degrees and tenths the tenths being obtained as for

lat:.tude, Lglylg. The initial "1" is omitted if longitude of
hip is 100 degrees or more.

N = Total amount of sky covered with cloud. in eighths
Ny, = Amount of low cloud, in eighths, the height of which is repcrted by "h"
s = Amount, in eighths, of the significant cleud layer
PPP = Barometric pressure, in tens, units, and tenths of miliibars (initial
9 or 10 omitted). The walues refer to sea lewsl ani inclnde all
corrections for index errors, temperature and gravit:-.
Py = Pericd (in seconds) of waves
pp = Amount of barometric change during the 3 hours precaediny the tirs of
obserwtion expressad in wmits of one-tenth of a millitar.
Q = Octant o the globe in which the ship is located
r = Distpuze of ice from the ship
TT = Tamperpture of the air, in whole degrees Fahrenheit
TqTq = Temperature of the dew point, in whole degrees Fahrenheit
TgTs = Difference between air temperatire and sea temperature, in whcle de-
grees Fahrenheit
VV = Visibility or horizontal distance at which objscts can be seen in
daylight or at whieh lights can be seen at night
vg = Speed of ship in kmots
W = Past weather
ww = Present weather at the time of obserwation
Y = Day of the week



INSTRUCTIONS FOR ENTRY OF DATA ON FORM 121JAB
AND CODING RADIQ MESSAGES

TIME AND POSITION

Day of month: The date given in the ¢olumn 1 of each page on Form
1210AB should be the Greerwich civil day, beginning at a given midnight and
ending at the following midnight.

In erossing the 180th meridian, observers aboard westbound vessels
should not make the mistake of dropping a day from the resord of observation
and, conversely, using the same date twice when eastbownd. This is incor-
rect. 1In crossing the date line, 24 hours are dropped or repeated, as the
case may be, in local time reckoning, but not, of course, in the dates of
Gresnwich civil time of obserwations, which should run consecutively. To
avoid confusion regarding the dates of obserwations which are taken daily,
the observer should record the observations consecutively aczording to the
Greenwich dates and hours thereof. respectively. When observations are
taken regularly at Greenwich midnight, there may be two midnight obserwa~
tions on the same local date, or none et all, depending on the vessel's
cour se, whether eastbound or westbound when crossing the 187th meridian.
The Greenwich date of midnight observations is always the day just begin-
ning at Greenwich.

Local ship's time: These data should be entered in c¢olumn 2., The
chart printed o page ix of the Appendix shows the local tims correspond-
ing to Greenwich mean noun for each 15° of lonzitule eastward and westward;
i.e., ship's time, at which the daiiy observatiors should be taken to the
nearest hour. The exact loeal time at which Greenwich noon observatinns
should be taken in any longitude em stward or westward may easily be deter-
mined from the table of longitude end time (Table ¥) of the Appendix. The
local time for 00 and 06, G.C.T. observations can be determined readily ty
subtracting 12 and 6 hours, respectively. from local noon time shown in the
table. For 18 G.C.T. reports, however., 8 hours should be added to the lo-
cal noon time.

Day of Week (Y): One figure only should be entered in column 3 of Form
1210AB to indicate the day. The appropriate code figures for each day of the
week are given in ths table bslow. The observer should be careful to record
the day of the wesk at Greenwich and not that at the ship, unless the Green-
wich day and local day are the sume. When an obserwation is taken at 0D
hours (Greenwich midnight), the day of the waek should be coded as the day
Just beginning and not the day just ended.

Symbol Y ~- Day of the Week

Code
figures Day
Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

=M ;o YN

Octant of Globe (Q): The correct entry in column 4 is determined by
the position of the ship with respect to the Equator and to the meridian of
Greenwich. The proper code figure is obtained from the table which follows:




Symbol Q -- Octant of the Globe

Code Longitude Code Longitude
figures figures
North latitude: South latitude:
0 0° W. to 90° W. 5 0° W. to 90°W,
1 90° W, to 180° W 6 90° W. to 180° W.
2 180° E. to 90° E, 7 180° E. o 90° E.
3 90° E. to 0° E. 8 50° E. to 0° E.

latitude (Lglals) and Longitude (LolgLg): In colums 5 and 6 should be
recorded the latitude and longitude. respectively, of the vessel at the ac-
tual time of the meteorological observation. No code table is necessary for
these emtries. Three figwres should always be entersd in each column as
follows.

In the Lglglg column the first 2 figures to be recor-isd are the lati-
tude in whole degrees. If the latitude is less than 10°, a O (zero) should
be entered as the first figure. The third figure is the fraction of a de-
gree of latitude. which is recorded in tenths of a degree, and not in min-
utes of arc. The tenths are obtained by dividing the minutes of are by 6 and
neglecting the remainder. /Examples- (a), latitude 42°38' N. is coded 426;
(b), latitude 10°20' N, is coded 103_.7 The differentiation betwsen north and
south latitude is shown by the figiure for Q in the preceding colum.

In the LgLgly, colum the longitude is recorded in degrees and tenths in
the same manner as for the latitude. If the longitude is 100°, or more, the
first figure, 1, should be dropped. /Examples: (a). longitude 46°22' W. is
coded 463; (b). longitude 123 41' W, is coded 236. The differentiation be~
tween longitude less than 100° and greater than 100° and also betwsen east
end west longitude is shown by the figure entered in the Q column.

The colums for latitude and longitude should always be filled out to
the best of the observer's ability. even though astronomical observations or
radio compass bearings have not besen obtained.

When the position is doubtful, a note should be made to that effect.

Greenwich Civil Time (GG): In colum 7 the Greenwich time of the ob-
servation should be recorded to the nearest whole hour. Two figures should
be entered, according to the Scale 00 to 23¢ (Cbservers are reminded that
observations taken at midnight .C.T. should be recorded for the day just be.
ginning; i.e., GG entered as 00 hours, not 24.

Total Cloud Amount (N): The proportion or sty covered by clouds, irre~
spective of type, should be recorded in colum 8 on Form 1210AB, in tenths of
sky covered according to the Scale O to 10. In this case, the figure O repre-
sents a sky that is cloudless at the time of obserwation; 1, a sky that is one-
tenth covered and so on to ten-tenths, which represents the sky completely
overcast. Fragments of clouds; i.e., less than one-tenth of sky covered, will
be reported by figure 1. Observers should note, however, that cloud amount in
eighths of sky covered should be entered in the column 9. symbol "N", on Form
1210AB and also sent in the radio message. The code table which follows should
be used in converting tenths of sky covered by cloud to eighths.




Symbol Nj == Amount of Low Cloud, the height of which is reported by "h"

Symbol N -~ Total Cloud Amount

Symbol Ng == Amount of Significant Cloud Layer

Code Cloud Amount %I;‘o’:;x;:t:t
5 Ei s of
figures ( g};::red) Sky (Tomths of Sky
Covered )
0 None None
1 1 1
2 2 2-3
3 3 4
4 4 5
5 5 6
6 6 7-8
7 T 9
8 8 10
9 Sky obscurasd Sky cbscured

NOTES: (1) “Fragmemts of clouds" are coded as 1.

(2) "Overcast but with Openjngs" is coded as 7.

In the thin types of "Mackerel" clouds, thers are almost always gaps
or spaces through which clear sky can be seen. When these conditions pre-
wail, the amount of cloud should never be recorded as greater than nine-
tenths even thoygh such clouds are spread over the entire sky.

In case the sky is completely obscured by fog, an "X" should be en-
tered in the colwm for "Total Cloud Amount (Tenths)" and by figure "9" in
the column desigmated by "N". However, should the ship be enveloped in fog
(or haze) which allows blue sky, sun, moon or stars to be visible and there
is no trace of cloud above the fog (or haze), the cloud amount should be re-
corded as "0", On the other land, if clouls are visible above the fog. an
attempt should be made to estimate the total amount of cloud and this should
be recorded as though no f'og were present.

WIND

Wind Direction (dd): The direction of the wind to be recorded is the
true direction, not the magnetic. Its direction to the nearest 10 degrees
as given by the compass should, therefore, be corrected for the magnetic
variation and for the deviation, if this is large, as is sometimes the
case.

The direction of the wind is best ascertained by making use of the fact
that the crest lines of the smallest ripples on the sea surface are perpen=-
dicular to the direction of the wind. These ripples, as every seaman
knows. are very sensitive to sudden changes in the character of the wind.
Accentuation of them by a localized increase in wind velocity produces an
apparent darkening of the sea surface. which serves to show the rate of
travel of individuel gusts or puffs. With wind forces of 6 (Beaufort) or
more the wind direction may also be correctly estimated from the direction
of the streaks of foam which are then formed.

The true direction from which the wind is blowing should be entered %o
the nearest 10 degrees in colum 10, symbol "dd", on Form 1210AB according
to the Scale 0l to 36. See code table which follows:



Symbol dd ~- True Direction, in 10's of Degrees,
FROM Which Wind is Blowing (00-36)

Symbol dydy =- Direction, in 10's of Degrees.
FROM Which Waves Come

Code Code

Pigures Direction figures Direction
00 Calm 19 185° to 194°
01 5" to 14° 20 195° to 204™-SSW
02 15° to 24° - NNE 21 205° to 214°
03 25 to 34° 22 215° to 224°
04 557 to 44° 23 225° to 234°-85W
05 45° o 54° ~NE 24 235° to 244°
06 55° to 64”7 25 245° to 254 °-WSW
or 85° to 74°-pxg 26 255° to 264°
c8 75° to 84° 27 265° to 274°-W
09 85° to 94° -E 28 275° to 284°
10 95° to 104° 29 285° to 294 °-WNW
11 105 to 114 °-ESE 30 295° to 304°
12 115° to 124° 31 306° to 314°
13 125° to 134° 32 315° to 324°-NW
14 135° to 144°-SE 33 325° to 334°
15 145° to 154° 34 235° to 344°~NNW
16 155° to 164°-SSE 35 345° to 354°
17 165° to 174° 36 356° 4o 4° -N
18 175° to 184°-8

Used only with dydw
49 Waves confused, direetion | 99 Waves confused, direction
indeterminate indeterminats, but
higher than 14 ft. (43 m.)

NOTE: 1In case a vessel is equipped with an anemometer and the true wind
spead exceeds 99 knots, 50 will be added to "d4" and only the wmd speed in
excess of 100 kmots will be coded. For example: If direction = 163° and
speed = )\.21 knots, the wind will be coded as "6621" (dd = 18 v 50; f£f =
121 - 100).

Rapid and pronownced changes of the wind should be entered mnder the
heading "REMARKS" on Form 1210AB. In recording anmy largs :hange the observer
should specify the time at which it occurred, the directimm  and speed of the
wind in lmots; for exampla. A% 10 a.m. wind wveer-d Prum 13n°~18 knots through
180° to 270°-37 kmots.

Observers sometimes fail to distinguish between shifiing winds and vari-
able winds, The term "shifting' apnliea to winds whose direction is changing
in acoordanece with the movement or development of some well=-marked oyolonic
or anticyclonic system, The term "variable" applies to weak winds (foroe 3
or less) whose direction is indefinite, coming in feebls puffs, first from one
point, ther from another. The term "variable" should be spplied also to the
strong bur snort-lived winds whioh are associmied with losal squalls.

Wind Speed (ff}: The appearance of the sea surface serves as the best
means of estimating the frue wind speed, just as it affords the best means of
ascertaining correctly the wind direction. However, the appearance and rough-
ness of the sea obviously depend upon & number of factors and not solely on
the strength and duration of the wind locally and the rate at whieh it is
changing, its direotion and speed are some of the more important influences,
A preoise knowledge of relation of wind speed to the appsurance of the sea 1is,
however , galuned by experience.

For the guidance of observers in estimating true wind force, a table
whioch gives sea conditions as related to the various Beaufort numbers follows.



SPECIFICATIONS OF VISIBLE EFFECTS OF WIND ON SEa SURFACE

:xge Limits of |Desorip-

(Beau- Speed tive Sea Conditions
in Knots Terms

fort)

0 |(Less than 1|Calm Sea like a mirror.

1 1-3 Light Ripples with the appearance of a scale are lormed

air but without foam orests.

2 4=5 Light Small wavelets, still short but more pronounced;

breeze orests have a glassy appearance ani do not break.

3 7-10 Gentle large wavelets. Crests begin to bresk. Foam of

breeze glassy appearance. Perhaps scattered white
horses.

4 11-16 Moderate [Small waves, becoming longer; fairly frequent

breeze white horses.
5 17-21 Fresh Moderate waves, taking a more proncunced long form;
breeze many white horses are formed. (Chance of some
spray.)
] 22-27 Strong large waves begin to form;the white foam crests
breeze are more extensive everywhere. (Frobably some
spray.)

7 28-33 Moderate |Sea heaps up and white foam from breaking waves be-

breeze gins to be blowm in streaks along the direction
of the wind. Spindrift begins.

8 34-40 Fresh Moderately high waves of greater length; edges of

gale orests break into spindrift. The foam 1s blown
in well-marked streaks along the dlrsction of the
wind.

9 41-47 Strong High waves. Dense streaks of foam along the direc-

gale tion of the wind. Sea begins to roll. Spray may
affect visibility.

10 48=55 Whole Very high waves with long overhanging crests. The

gale 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. The rolling of the sea becomes heavy
and shocklike, Visibility 1s affected.

11 56-63 Storm Exceptionally high waves. (Small and medium-sized
ships might for a long time be lost to view be-
hind the waves.) The sea is oompletely 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.

12 64 and Hurricane| The air is filled with foam and spray. Sea com-

above pletely white with driving spray; visibility very
seriously affected.

For Beaufort wind force 12 (64 knots and above), the observer should en-
deavor to estimate the true wind speed to the nearest 5 knotz for entry in col-
wmn 11 (ff). If the vessel is equipped with an anemameter, the true wind speed
in actual knots should be recorded in colum 11 on the form and reported by ra-

dio.

The true force of the wind should be entered in the ocolumn 12 indicated
"Beauf'ort Force" on Form 1210AB according to Beaufort numbers 1-12, Howsver,
the wind force should be converted to knots before entry in column 11, (“ff")
on Form 1210AB after comsulting the table which followss



Symbol ff -« Wind Speed in Knots

Code Beaufort Equivalent Speed
figures | Number Description in Enots

00 Zero Calm 5]

02 One Light airs 1-3

05 Two Light breeze 4=-6

ek} Three Gentle breeze 7-10

13 Four Moderate breeze 11-16

18 Five Fresh breeze 17-21

24 Six Streng breeze 2227
30 Seven High wind (moderate 28-33

gale)

37 Eight Gale (frezh gale) .- 34-40
4e Nine Strong gale 41-47
52 Ten Whole gale 48-55
€0 Eleven |Storm .+ 56-63
68 Twelve |Huwrricane 64 and above

NOTE: In case a vesssl is equipped with an anemometer and the true
wind spwed exceeds 99 kmots, 50 will be added to "dd" and only the

wind speed in excesg of 100 knots will be coded, For example, il
the direction = 163 and speed = 121 knots, the wind will be coded
as "9621" {(dd = 18 * 50; £f = 121 - 100),.

Use of apparent directiom and force of the wind to obtain the approximate
true direction and spesed: At night, the observer may not always be able to
distinguish the characteristic of the sea surface or, if it is raining very
nard, the pattern of the wind ripples may bte obliterated. In these and other
cirocumstances, however, use may be made of the apparent wind direction and
force togetinsr with the movement of the ship to determine its true direction
and force by conatructing a simple vector diagram or consulting Table 8 in the
Appendix, Far example: Let the ship's true course and speed bs 250°, 15
knots and let the apparent wind be 70° off the starbard bow. force 1. Turning
to Table 8 in the Appsndix, we see the true wind direction is 63° (173° off
the starboard bow), force 4. After consulting Code Tables for "dd and "ff",
the wind direction 06 and wind spsed 13 knots should te entered in the appro-
priate columns on Form 1210 AB.

VIS IB ILITY

Visibility (VV): Observations of visibility should be made in accordance
with the International Scale, which 1s given in the Code Table for "VV", below.
A ocode figure from this table should be entered in column 13 on Form 1210AB and
used in preparing the radio messaze. When it is not possible to determine pre-
cisely what figure in the somle most mccurately describes the condition, the
entry should be made according to the best judgment of the observer.

Symbol VV == Visibility

Code Visibility Range
figures
90 Less than 50 yds. (50 m,)
91 50 yds. {50 m.)
92 200 yds. (200 m,)
93 1/4 nautical mile (500 m.)
91 1/2 nautical mile (1,000 m.)
95 1 nautical mile (2,700 m.)
95 2 nauvtical miles (4,000 m.)
97 5 nautical miles (10 km.)
98 10 nautical miles (20 km.)
99 25 nautieal miles or more (S0 km.)

Horizontal visibility ie aften very ussful as an indicator of the condi-
tion of the lower atmosphere. As a general rule, the visibility is good when
the air temperature is lower than the sea temperature and very poor when the
reverse holds true. The reason for this is that when the air temperature is
lower than the sea temperatura, the lowest layers of the atmosphsre are being
heated by the sea. This will tend to make the etmosphere thermally umstable
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and favor active vertical mixing, which in twrn tends to disperss hate or fog
particles that may have accumulated at low levels. An wmsiable stmosphere is
characterized by Cumuliform Clouds and a showery type of weathsr,

On the other hand, when the sea temperature is lower than the air temper-
ature, it Follows that the sea cools the lowest layers of the atmosphere.
This will tend to make the atmosphere thermally stable and prewent active wver-
tical mixing, which in twrn favors the accunulation of haze at low levels.
The cooling of the surface air also favors the production of fog. A stable
atmosphere is, therefore, characterized by poor visibility and, if it is suf-
fiolently moist, by fog, low Stratus Clouds, and drizzle.

This shows that an asccurate report of visibility may often serve to sup-
plement the description of the character of the weather as reported in the
"Present weather" colum.

Islands or mountains, whose distance from the observer ie known, should
be used whenever possible as objects on which the estimate of visibility may
be based. Otherwise, use may be made of another ship or the horizon. The
latter, when viewed from the level of the bridge (30 to 40 feet sbove sea
level), appears at a distance of 6 to 7 nautical miles.

Table 10 in the Appendix gives the distance of visibility of objects at
son .

When isolated showers are within sight, but are not occurring at the
ship, the observation of visibility should be made in a direction where the
horizon is not obscured by falling precipitation.

WEATHER

Present Weather (ww): In column 14 on Form 12104B, the state of weather
at the time of observation must be indicated by entry of one of the numbers
(00-99) from the eode table for "ww" which follows. If two or more numbers
are entered, they should be separated by dashes or written, ome above the
other. Of course, only one mumber (two figwres) can be sent in the radio mes-
sage .

When two or more numbers are entered to describe the state of weather,
the observer should be guided by the instructions which follow as to which
number is the more important to send in the radio message, provided, of course,
that the vessel is authorized to send regular reports by radioc.

Situations may occur, however, in which it is egpecially diffiocult to de-
cide what is the propsr number for the radio message., If the observer has sn-
tered more than one number for "Present weather" and, after referring to the
instructions, is still in doubt as to whioh one to send in the radio message,
he should send the highest number entered. For example, with entries of 02,
14, 25 (state of sky unchanged, precipitation within sight, showers of rain in
the preceding hour), he should send the number 25 by radio.

Under "REMARKS" an Form 1210AB, the weather may be described briefly in
plain language or by numbers preceded by "Weather" or ™Wea". For exsmple,
"Wea 02, 14, 18, 25" would indicate state of sky unchanged, precipitation
within sight, squalls during past hour, rain showers in preceding hour.
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Synbol ww -- Present Weather
KO PRECIPITATION AT THE STATION AT THE TIME OF OBSERVATION

00 - 19

Haze, dust, sand

20 = 29

No hydro-
meteors ex-

cept clouds
cQ © ©
[ o

®

08

or smoke

09

10

12

13

14

15

16

17

18
19

v

20

22
23
24
25
28
27
28
29

No precipitation, fog, duststorm, sandstorm or drifting snow
at the station (or ship) at the time of observation or dur-
ing the preceding howr, except for 09

Cloud development not observed or not

observable Characteristic
Clouds generally dissolving or becoming change of the

less devsloped state of sky dur-
State of sky on the whole unchanged ing the past hour

Clouds generally forming or developing

Visibility reduced by smoke, e.g., veldt or forest fires, in-
dustrial smoke or volcanic ashes

Dry haze

Widespread dust in suspension in the air, not raised by wind
at or near the station (or ship) at the time of observation

Dust or sand reised by wind at or near the station (or ship)
at the time of observation, but no well developed dust dev-
il(s), and no duststorm or sandstorm seen

Well developed dust devil(s) seen at or near the station (or
ship) within last hour, but no duststorm or sandstorm

Duststorm or sandstorm within sight of station (or ship) or
at station (or ship) during the last hour

Light fog (visibility 1,000 m.; L100 yds. or more )

Patches of Shallow fog at the station (or shi ) not

More or less deeper than about 2 msters (6-1/2 ft.) a
continuous land or 10 meters (33 ft.) at sea

Lightning visible, no thunder heard :

Precipitation within sight, but not reaching ground at the
station (or ship)

Precipitation within sight, reaching ground, but distant -
estin)‘ated to be more than 5 km. (3 miles) from station {(or
ship

Precipitation within sight, reaching ground, near to but not
at the statian (or ship)

Thunder heard, but no precipitation at the station (or ship)

Squall(s) Within sight during th t
Fumel cloud(s) (tornado or hoz g g the pas
waterspout )

Precipitation, fog or thunderstorm at the station (or ship)
during the preceding hour but NOT at the time of observation

Drizzle (not freszing)

Rain (not freezing)

Snow Not falling as showers
Rain and snow

Freezing drizzle or freezing rain

Shower (s) of rain

Shower(s) of snow, or of rain and snow

Shower(s) of hail or of lail and rain

Fog

Thunderstorm (with or without precipitation)
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30 -~ 39: Duststorm, sandstorm or drifting snow

30
31
32
33
34
36

38

37
38

39
40 = 49:

40

41

42
43
44
45
46
47

48
49

Slight or moderate dustatorml Has decreased during the pre-

or sandstorm J ceding hour

Slight or moderate duststorm ] No appreciable change during
or sandstorm J the preceding hour

Slight or moderate duststorm Has increased during the pre-
or sandstorm ceding hour

Severe duststorm or Has decreased during the pre-
sandstorm ceding hour

Severe duststorm or No appreciable change during
sandstorm } the preceding hour

Sever

sandstorm

e duststorm or Has increased during the pre-
ceding hour

Slight or moderate drifting
snow Generally low
Heavy drifting snow

Slight or moderate drifting

Heavy drifting snow

snow } Generally high

Fog a

Fog a

t the time of obserwtion

t a distance at the time of observation, but not at the

station (or ship) during the last hour, the fog extending

to

a level above that of the observer

Fog in patohes

Fog.
Fog,
Fog,
Fog,
Fog,
Fog,
Fog,
Fog,

sky discernible 1 Has become thinner during the
sky not discernible} preceding hour

sky discernible No appreciable change during the
sky not discermible preceding hour

sky discernible Has begun or has become thicker
sky not discernible during the preceding hour

depositing rime. sky discernible
depositing rime, sky not discermible

§0 = 99 PRECIPITATION AT THE STATION (OR SHIP) AT THE TIME OF OBSERVATION

50 = 59: Drizzle at tims of cbserwation

50
51
52
83
54
§5

56
57
58
59

60 - 69:

&0
£1
62
83
84

511

Driz:z

le, not freezing, :'mtermit-tentl Slight at time of ob-

Drizzle, not freezing, continuous | servation

Drizzle, not freezing, intermittent Moderate at time of ob-
Drizzle, not freezing, continuous | sermtion

Drirzle, not freezing, intermittent Thick at time of obser-
Drizzle, not freezing, continuous [ vation

Drizzle, freezing, slight
Drizzle, freezing, moderate or thick
Drizzle and rain, slight
Drizzle and rain, moderate or heavy

Rain at time of obserwation

Rain,
Rain,
Rain,
Rain,
Rain,
Rain,

not freezing, intermittent Slight at time of obserwva-
not freezing, continuous tion

not freezing. intermittent] Moderate at time of obser-
not freszing, continuous | vation

not freezing, intermittent Heavy at time of observa-
not freezing, continuous tion
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66 Rain, freezing, slight

67 Rain, freezcing, moderate or heavy

668 Rain or drizzle and enow, slight

89 Rain or drirzle and snow, moderate or heavy

70 ~ 79: Solid precipitation not in showers at time of obserwation

70 Intermittent fall of snow flakes Slight at time of obser-
71 Continuous fall of snow flakes wvation

72 Intermittent fall of snow flakes] Moderate at time of ob~
73 Continuous fall of snow flakes | servation

74 Intermittent fall of snow flakes Heavy at time of obser-
75 Continnous fall of snow flakes } wation

76 1Ioce needles (with or without fog)

77 Granular snow {with or without fog)

78 Isolated starlike enow orystals (with or without fog)
79 Joe pellets

80 ~ 99: Showery precipitation, or precipitation with current or recent
thwmderstorn

80 Rain shower(s), slight

81 Rain shower(s), moderate or heavy

82 Rain shower(s), violent

83 Shower(s} of rain ard snow mixed, slight

84 Shower(s) of rain and snow mixed, moderate or heavy

85 Snow shower(s), slight

86 Bnow shower(s), maderate or heavy

87 Shower(s) of soft or small hail with or without rain} Slirht
or rain and snow mixed I 8

88 Shower(s) of soft or small hail with or]
without rain or rain and snow mixed f

89 Shower(s) of hail with or without rain ]
or rain and snow mixed, not associ-
ated with thunder

L
i
J
90 Shower(s) of hail, with or without rain}
3

Moderate or heavy

S§light

or rain and snow mixed, not associ-
ated with thunder

912 Slight rain at time of observation
92 lModerate or heavy rain at time of obser-

Moderate or heavy

!
vation | Thunderstorm during
93 Sl:lght snow or rain and snow mixed or [ the precseding hour
hail* at time of obserwation [ but not at time of
84 Moderate or heavy snow, or rain and obssrwtion

snow mixed or hail® at time of obser-]
vation J

95 Thunderstorm, slight or moderate, with- ‘|
out hail™ but with rain a.nd/or snow
at time of observation !

96 Thwnderstorm, slight or moderate, with
hail* at tims of observation

97 Thunderstorm, heavy, without hail® but
with rain and/or snow at time of ob-

Thwnilerstorm at
time of observa-
servation tlon
98 Thunderstorm zembined with duststorm or
sandstorm at time of observation
99 Thunderstorm, hsavy, with hail”* at time
of observation

* Hail, emall hail, soft hail

Explanatory remarks an the code table for "Present weather" ani instruc-
tions as to its use; Methods of analyzing weather reports for purposes of
foreoasting and makinz meteorologisal studles have served to emphasize the
great wmlue of accurate "Present weather" obserwations fram ships. This ap-
plies particularly to the correct identifiocation of various precipitation

forms.
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This table consists of 100 ssparate desoriptions which may be coded for
"pregsent weather". In gensral, the desoriptions have been arranged in order
80 that the highest number will indicate the severest weather existing at
the time of observation.

The table is divided into 10 "decades"; i.e., into 10 groups, each of
which contains 10 numbers. These decades, whisch correspond to 10 main types
of weather, are numbsred O to 9. The first digit of any number in the table
indicates the decade to which that particular number belongs. There is one
exception. PFigure 90 is included in decade 8 -~ "Showers"; while decade 9 =--
"Thunderstorm", consists of only 9 numbers; i.e,, 91-99.

After the observer has selected the dacade which best applies to the pre-
vailing weather conditions, he should pick out from that partiocular decads the
number which most correctly desoribes the weather at the tims of obssrvation
or dwring the howr precveding, Nelther when selecting the decsade mor in the
determination of the complete number must account be taken of weather phenom-
ena whioh occurred more than 1 hour prior to the time of observation. Occa-
sionally it will be appropriats to select numbers from two or more different
decades for entry on the obserwation form, as illustrated above. However, in
selecting the proper decads snd nmumber for transmission in the radio messge,
the observer should remeuber that correct and explicit information regarding
types of precipitation is of the most value, both to the Government forecaster
and to the mariner who is omstructing his own weather chart. An accuwrate re-
port of procipitaticn forms not only tells what kind of alr mass is present
but also what kind of changes are taking place aloft, the knowledge of both
of which is of great assistance in drewing an inference as to the weather of
the fuburs.

In sslecting the proper mmber from the tabla for "Present weather", the
follewing will be of assistance:

Decade 0: Code figures 00-03 indicate only the state of the sky obsarved
in the hour preceding the time of obserwation. It should be noted that these
nunbers no longer indicate the amuunt of sky cowvered by cloud since cloud
amomt is reported by symbol "N* -- "Total Cloud Amount". These numbers should
be used only when there is no othar applicable figure in the table which can be
used to describe "Present weather" accurately.

Code figure 04: Wien smoke from veldt or forest fires, industrial smoke,
or voloanic ashes is ths cause of restricting viaibility, this number should be
entered. Number 05: When the wvisibility is restricted by dry haza, number 05
should be reported.

Cods figures 06-09 will apply only very rarely since these numbers refer
primarily to phenomena thatf occur over land areas.

Decade 1: Cnde figuvr: 10 should be used only when light fog is prosent
with visibility 1,100 yards or mora. When light fog is present, the relative
huaidity approximates 95-97i. MNumabers 11-12 arn for use when patchos of Ffog
or g more or less continucus layer of fog are observed bub the fog laysr is
not higher than 3% foot absva the soa at the time of ohserwation.

Nuabsr 13 is self-explanatory. Code figure 14 should hs used when preci-
pibation is obsarved but not reaching the sea surface at tha ship. This phe-
nergnon is observed when clouds show trails of virgay 1.9., wisps o falling
Lrails ol precipitotisn and is usually assvclated wlth Altocumulus, Altostra-
tus or Cumulus Clouds.

Code fizures 15 to 17 are solf-axplanabory.
Codo lipure 18 should be reported when squalls have been okasrved wikhin

the hour prior to the tims of obuerwation and there is no highar mambsr in
the %able which will descrite the "Fresent weather" more accuratsly. Thers
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is one exception. In the tropics during the hurricans season, code figure 18
may be reported when the weather appears to be abnormally squally. Such eon-
ditions my indicate that a tropical starm is developing.

A squall is a strong wind that increases suddenly in speed, maimtains a
peak spead over a period of minutes and then decreases. Similar fluctuations
in wind speed will occur at succeeding intervals. The brief increase in wind
speed is of longer duration during & squall than in a gust.

Code figure 19 should be used when waterspout (s) is observed at sea dur-
ing the hour preceding the tims of obeerwation. This phenomenon occurs as &
small whirling storm over the ooean, whose chief characteristic is a fumnel
shaped cloud extending in a fully developed spout from the water surface to
the base of a Cumulus Cloud. Waterspouts usumlly rotate in a coumter-
elockwise direction in the northern Hemisphere as in oyclonie storms, although
olookwise direction has been observed occasionally, Waterspouts are frequently
observed in the tropics but are not wmcommon in the higher latitudes. The
water in the spout is confined to its lower portion.

Decade 2: Code figures 20-29 are to be recarded only when precipitation,
fog or thunderstorm has occcurred at the station during the preceding hour bub
NOT at the time of observation; they should never be used when any of these
phenomena is occwrring at the time of obserwation.

Decads 3: Code figures 30-39 will apply only very rarely since the num-
bers cantained in it refer to phenomema that ococw primarily over land areas.

Decade 4: Code figwres 40-49 should be used when fog is observed at the
time of observation and extends to ma level above that of the observer, Num-~
bers 48 and 49, however, should be entered an Form 1210AB only when fog and
rime are ocowring together. Rime is a freezing fog. It is identified as a
white or milky, opaque granular deposit of ise forming on hulls, masts and
other exposed swrfaces on vessels sailing through fog in freezing weather.
The minute fog droplets fresze and adhere tc the cold surfaces.

Decade 5: Numbers 50-59 should be recerded only in the case of drizzle;
i.0., fairly wmiform precipitation cmsisting of tiny and extremely numerous
droplets which appear almost to float in the air. Drizzle usually falls out
of a cmtinuous, dense and low layer of Stratus Cloud. It should always be
carefully distinguished from fine rain. Small raindrops falling from broken
shower -type clouds should never be classified as drizzle. Two ways of dis-
tinguishing drizzle from light rain are: (1) Drizzle droplets falling an ab-
solutely calm water do not produce noticeable ripples when they strike the
surface; (2) Drizzle is chmracteristically aocompunied by a horizontal visi-
bility of less than 2 nautical miles.

If precipitation is not ocowrring at the time of observation but there
has been drizzle in the preceding hour, figure 20 in decade 2 should be used.
If ordinary rain falls simultaneously with drizzle at the time of obserw-
tion, ane of the numbers 58 or 59 should be used.

Decade 6: Numbers 60-69 should be used only in the case of fairly con-
tinuous precipitation of ordinary raindrops from a camtinuous cloud sheet.
The sky in this case is, as a rule, covered with a layer of rain clouds form-
ing from an Altostratus system, or with a wnifoarmly gray but relatively high
canopy of clouds, generally with formless masses of cloud below (which may
even be present in such quantity that the upper clouds are completely hidden).

Numbers 66 and 67 will rarely be observed over the sea, except near land.
In this case, the rain freezes immediately when striking a suwrface, the tem-
perature of which is 32° F, or below, When rain or drizzle and snow are oc-
ourring together at the time of obserwation, fipure 68 or 69 should be used,
depending on the intensity of the precipitation.
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If no rain is falling at the time of obserwmtion, but rain has fellen
during ths preceding hour, ons of the numbers in decade 2 should be used. I,
in addition to the ordinary or large raindrops, there are also considerable
amounts of very small drops, one of the mumbers 58 or 59 of the preceding dec-
ade should be used.

Decade 7: Code figures 70-72 should be used only in the case of ordimary
suow, grains of snow, isolated smow orystals, ice needles or pellets (sleet);
i.e., occurring as intermittent or ocontinuocus precipitation in solid farm,
from a continuous cloud sheet at the time of obserwation. The sky in this
case is generally covered with a layer of snuw clouds forming from an Alto-
stratus system, or with a wiformly gray but relatively high canopy of clouds,
gerarally with formless masses of cloud beloy (which may even bo present in
such quantities that the upper clouds are completely hidden)}. Sometimes, how-
ewer, as when isolated snow orystals ar small snowflakes fall., the sky may be
cxvered with a layer uof Stratus or Stratocumulus.

Nunber 70 or 71 is to be recordsd when an intermittent or continuous
slight fall of snowflakes is ocewrring at the time of observation without caus-
ing the horizontal visibility to hecome less than 1,100 yards; numbter 72 or 73,
when a moderate fall of snowflakes, intermittent or continuous, is observed and
the visibility is within 550 tc 1,100 yards and number 74 or 75 for s heavy,
intermittent or continuous fall of snowflakes which restricts the visibility to
less than 550 yards,

Coda figure 76: Ice needles, with or without fog. will rarely be ob-
sorved ovar the open sea. This phencrenon occurs ovar continental and polar ra-
gions in winter when the temperature is considerably below freezing. Ice neo-
dles are unbranched shafts or orystals of ice which appeav o float in the air
near the surface, When the sun is shining, a shimmering effect is observed ani
sun pillars or other optical phenomena may occur, while at night pillars of
light are scen if ice needles are prasent sbove strong lights, This phenomenon ,
is essentially a Cirrus clcud near the surface but it should not be confused
with the higher cloud forms which are also composed of ice crystals. Ice fog
may also be present, but ice needles and/or ice fog are rare at sea.

Nuaber 77 should be used when precipitation consisting of small, white,
opaque, snowlike grains, either {lattened or oblong in shape, with or without
fog, is observad. They do not break or noticeably rebomd when striking a
hard surface. Granular snow falls in very small amounts usually from Stratus
or fog but KEVER as showers,

Cods figurs 74 should be usad when isolated starlike snow crystals, with
or without fog, are falling at an appreciable rate and reaching the surface ab
the time of observation, while number 79, ice pellets (slset), is rarely, if
evor, observed over the opsn sea. It osours when raindrops full through a
layar of cold air near the surfaco, the tempsratwrs of which is below freezing.
The clear ice pellets ars not larger than raindrops and they rebound when
striking a hard swface.

Denade 8: Wumbers 80-~90 should be used only in the case of precipitation
of a showery character, but no thunderstorm, at the time of obserwtion. The
showery character is distinguished not only by the rapid begimning and cessa-
tion of the precipitation, and by its widely warying intensity, but also, and
primarily, by the appearanca of the sky -- rapid alternation betwaen dark
threatening shower clouds and shurt bright periods, often with desp blue sky.
Sumetimes there is no definits bright period between showers, which is due
aither to a layer of high cloud {often the forerunner of a nsw rain area) or
to tho spaces between the showsr clouds being filled up with lew but lighter
clouds. 1% may also happen that the precipitation never completely ceases bo-
tween the showers; the arrival of a shower cloud is then manifested by a sudden
darianing of Ltha sky and by a sudden inoromse in the intenaity of the precipi-
tation.
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Code figures 80 to 86 are self-explanatory and the number to be reported
depends on the intensity of the form of precipitation that is ocourring at the
hour of observation. When soft or small hail, with or without rain or rain and
snow mixed is observed, number 87 or 88, depending on the intensity of the pre-
eipitation should be used.

Soft hail consists of small, white, opaque, round (seldom conical) grains
of a snowlike structure. They are crisp, easily compressible and rebowd when
striking a hard surface. Soft hail occurs with temperatures near the freezing
point and often before or together with snow.

Small hail, howewver, consists of small (seldom conical) grains of frozen
water. They uswally have a soft hail ocenter covered with a thin layer of ice
which gives them a glazed appearance. They are not orisp nor do they reboumd
noticeably or burst when striking a hard surface. Small hail is wot because
it often ocours together with rain when temperatwes are above freezing. It
fells gemerally from Cumulonimbus clouds.

Figures 89 and 90 are to be used only when shawers of hail, with or with-
out rain {or rain and snow mixed) are ocourring but no thunder has been heard
at the obserwation time. Hail in this case oonsists of balls or lumps of ice,
ranging in sige up to 1/2 inch and often larger. They are elther quite trans~
parent ar composed of alternating olear and opaque, snowlike layers. Hail us-
vally ocowrs during heavy thunderstorms but NEVER when temperatures mear the
surface are below freezing. If a thunderstorm is occurring at the time of ob-
serwtion or has ocowred in the preceding hour, one of the numbers 91-99
should be used.

Decade 9: Numbéks 91-99 should be used only in the case of a thunder-
storm; that is, precipitation at the time of observation with thunder at the
same time or in the preceding hour,

One of the figures 91 to 94 should be reported when a thunderstorm has
oocwrred in the last hour and rain, snow, rain and snow mixed, hail, small
hail or soft hall is osceurring at the time of observation. Ses decade 8 for
desoriptions of warious forms of hail.

Numbers 95-99 are reserved for a thunderstorm ocewring at the time of
observation together with rain, snow, rain and snow mixed, hail, small hail
or soft hail, duststorm or sandstorm.

It should be noted that the specification for figure 98 (thunderstorm
combined with duststorm or sandstorm) will rarely be observed at sea. In
this case, howsver, the observer is allowed emsidernbls latitude in judging
whether preoipitation is also ocowrring even though it is not actwslly visible.

Fast Weather (W): In coluwmn 14 an Form 121GAB should be entered a de-
soription of the state of weather for the interwal prior to the time of obser-
vetion. In 00, 06, 12 and 18 G.C.T. reports, the code figure entered for
"Fast weather" should cover the preceding 6 howrs, while in 03, 09, 15 and 21
G.C.T. reports, the symbol "A" should indicate the weather prewailing in the
3«hour period prior to the time of observation. The code to be used in re-
porting "Past weather" is as follows:

Synbol W ~~ Past Weather

Code .
figures Description

Clear or few clouds -

Partly cloudy or variable sky

Cloudy or overcast

Sandstorm or duststorm or drifting or
blowing snow

Fog, smoke or thick dust haze

Drizzle

Rain

Snow or rain and snow mixed or sleet

Shower(s)

Thunder storm with or without precipitation

OO~THo RO




All code figures applicable to symbol "W" should be entered in the appro-
priate colum on Form 1210AB. However, in preparing the radio message, the
highest applicable figure should be used. The observer should bear in mind
when preparing the radioc message, that 1lf the weather undergoes a complete
change during the time interwal in question, the code figure selected for "W"
should describe the weather conditions existing before the type of weather oc-
ourring at the time of obserwation began. Hence, the figures for "W" and "ww"
together should give as complete a description as possible of the weather ob-
served in the 3 or 6~hour period ooncerned.

It should also be noted that when "Rast weather" has been characterized
chiefly by the presence of broken olouds, with showers ocowrring within sight
of the ship, it is important that figure 8 be sent in the message rather than
1 (partly cloudy or variable sky). even if no showers have passed direstly
over the ship. In general, the oceurrence of any form of precipitation or
thunderstorm should be given preference in coding "Past weather" in the radio
message .

BAROMETRIC PRESSURE

Baraneter as read: In column 16 on Form 1210AB, the observer should re-
oord the barometer exactly as read (i.e., without application of any sorreo-
tions whatever) to the nearest hundredth of an inech, tenth of a mill imeter,
or tenth of a millibar. Rarticular care must be taken to make certain that
the reading obtained is correct, as even the most cohscientious observer is
prone on occasions to misread the barometer by 0.10 inoh or 10 millibars (de-
pending upon the scale of the barameter) or multiples thereof. Errors of
this sort, uswally oommitted when a hurried obaserwation is made, can be elim-
inated if the observer will make it a practice to verify the original obser-
vation by taking a check reading..

When the barometer is pumping, the observer should take two or three
paira of readings. Each pair should contain one of the highest and one of the
lowest readings obtainable. The reading to be recorded is that which is ob=
tained from averaging the whole set.

Barometer as coded (PPP): In colum 18 an Form 121QAB should be entered
the reading of the berameter in tens, wnits and tenths of a milliber after all
necessary corrections have been applied, inclvding the correotion for instru-
mental error furnished by the Weather Bureau. This last correction includes
reduction to sea level when the barameter employed is an aneroid. However, in
colum 17 the initial 8, 9 or 10 of the corrected barometer reading, as the
case may be, should be entered.

In radio messages, 991.7 millibars will be coded as 917; 1007.4 millibars,
as 074.

If the scale of the barometer is graduated in inches, 1t will be necessary
to use the table for "PPP" to convert inches to millibars. To do this, find
in the table (in one of the columms headed "inches"), the wvalue corresponding
to the corrected barometer reading. In the column to the right will be found
the equivalent value in millibars and tenths to be entered on Form 1210AB.
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SYMBOL PPP—ATMOSPHERIC PRESSURE REDUCED TO SEA-LEVEL

SSEEEEEETAREERECE

Coded in “tens”, “units”, And “tenths" of millibars, lll|lll|70r 10 omt Ome Inch = 33.8;5805 bars: ons millibar = 002952633 inc!
One millimeter = (53370 § ons inch = 25.40008 millimetars: one nitl = D.I500418 mllll-let o
in. mwb. | In. fo. ~mb ] fu. mb. | 1a. wb. | b.  mb.
27 50 ‘H 3 ' 28.00 M8, 5. . 00 ..n C .00 1032.9 | 31,00 1049.8
27. 51 28.01 948.5  28.51 . . 01 .3 i 30.01 1033.2 | 31.01 1060.1
+ 931,90 | 25,02 948.9 | 28.52 965.8 | 20.02 .7 ! 30,02 1633.5 | 31.02 1050.5
28,03 28.53 96A.1 | 20.03 . .0 ' 30.08 1[133.\”31.()3 1050. 8
8. 04 28.54 966.5 | 20.04 . .3 | 30.04 1034, 2 | 3104 1061.1
28,056 28.55 986.8 | 20.05 3 0.7 30.05 10314.5 | 81.05 1051.5
M, 06 28.56 967.2 ; 29.08 . 01,0 | 30,08 1034.9 | 3L.05 1061.8
o8.07 28.57 967, 20.07 3 -4 80,07 1035.2 | 81.07 1052.2
SRR PP e s A et
3 . . . 2, , .91 31, 52. 8
28.10 28.60 9n8.5 | 29.10 2.4 | 30.10 1086, 2 : 31.10 1053.2
.11 28.61 968.8 | 29.11 7. n 1036.6 i 3).11 1063.5
28,12 2,62 960.2 | 29.12 1'350.12 186,69 | 81,12 10538
28,13 28.63 969.5 | 20.13 4 . 1310 3 137.3 | 31.13 1054.2
28, 14 48,44 969. . 14 .14 1090, 7 | 3N, ﬂ-l 1027.6 1 311
28,15 :.g.gg g. }g 10210 I 5 1087,9 | 3
2 28. 67 29.17
[} 20.18
20.19
20.20
29. 21
L 22
.23
4
.25

iSSERERSREER
GV et e b D an et Y alin e

EEES
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In mossages sent by radio, it will be sven also thut the code figuros may
enprasent two wmlues of bavemetric pressure, imt this is truo only with a very
high or very low brarometer reading. For esnuple, a baroaster coded 431 may be
us2d FPor barometer readings of 943,1 or 1043,1 rillibare. In such c¢asos, the
rocipiont of the radio mescage will Le able to decide which value is intended
bocause synophiic weather charts are awilable for comparisen of the data. If
the cbserver!'s barometer is graduated according Lo the millinetor scale, it
will he necessary for him to refer to Table G, enhtled "conmrsion of Millji-
meters to Millitars", which is includad in the Appsndix of these instructions.

TEMERTURE

Temparature of the Air (¢T): The air tomperature should be read from a
reliabila portable thermometer or the dry-bulb of a sling posyehromeler. Data
therefor should be entered in the column 36 ("Dry-Bulb") on Form 1210AB to the
nzarest tonth of a degree, Fahrunheil. These data should also be entared to

the noarcst whole degree Fahranhelit (tenthas cmittod) in the colwm 19 ("IT")

If temperatures on the Centigrads scale are converted to readings in de~
grozs Fahrenheit for entry on Form 1210AB, care should be taken in tho use of
Conversion Table 4 in the Apperslix. Observers scimoetimes take temperatures from
the wrong line, thus obtaining Fahrenhait rcadings that are in error by the
equivalent of 1°, 5° or evyen 10° C.; for axample, the reading 15.6° 1s by mise~
take converted to degrees Fahrenheit whon the actual reading is 5.6° C.

When the ship is schadulad to send a msteorological observation by radio,
the alr temperature should be reported in .vhola degress, I'uhrunhait aczording
to the Soale 00 to 99. Tcmpuratures below 0° F. ar above 100° F. may be en-
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countered on very rare occasions. In such cases, however, the cmplergent of
the aotual reading is coded in the radio messages. For example: 102  F.
would be coded as 02; -2° F. as 98.

The recipient of the message can determine the actwal temperature read-

ing.
CLOUDS

Amount of Low Cloud, the height of which is reported bty symbol h (Ny):
In colum 21 should be entered the amount, in tenths of sky covered, by the
low cloud, the base of which is below 8,000 feet above sea level. However,
this datum should also be entered in column 22 (Ny) on Form 12104B and coded
in radio messages in eighths of sky covered according to Scale O to 9. See
code table for symbol N, page 6, <for converting tenths of sky covered to
eighths.

When clouds of type CI, are present, and types Cy or Cy, or both, are
also observed, the code figure for Ny should be selected to indicate only the
amount of sky covered, in eighths by clouds of type C;,. When no C, clouds
are observed, but types Cy or Cy, or both, are present, the figure selected
for Np will refer to the lowest cloud, providing the base of the cloud is
8,000 feet or lower. Type Cy clouds, with btases 8,000 feet or lower will oec-
cw only in the polar regions.

If fragments of a cloud (i.e., covering less than 1/8 of the sky) are ob-
served wnder a cloud layer covering 1/8 or more of the sky with bases below
8,000 feet, the fragments will be disregarded and the code figure for Ny se~
lected to indicate amount of the next higher cloud type. When only fragments
of clouds ars present below 8,000 feet. Nj will be entered and coded as 1.

If the sky is obscured by fog, snowstorm or other phenomena, an "X"
should be entered in column 21, while code figure 9 should be recorded in
colum 22 (Ny) on Form 12104B and also sent in the radic message.

Types of (Low) Cloud (Cy): In column 23 on Form 1210AB should be entered
the flzwe Tor the type of Stratoocumulus (Sc,), Stratus (St.), Cumulus (Cu.),
or Cumulonimbus (C'bj cloud observed at the time of obserwmtion. For the con-
venience of observers, the plain langwmge as well as the techniecal specifica-
tions of cloud types have been included in the table below.

Instructions for observing and coding clouds are contained in Circular S,
"Manual of Cloud Forms anmd Codes for States of Sky," 2d Edition, 1948, which
will be distributed to ships! observers.

The code table for C1, follows:
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Symbol Cy, -- Clouds of Types Stratocunulus,
Stratus, Cumulus and Cumulonimbus

Code
figure

Technical Language
Specifications

Plain language
Specifications

No clouds Cp,
Cumulus humilis

Cumulus congestus, with or without
Cumulus humilis or Stratocumulus
at the same level of base

Cumulonimbus calvus, with or with-
out Cumulus, Stratocumulus or
Stratus

Stratocumulus cumulogenitus or
vesperalis

Stratocumulus other than cumulo-
genitus and veaperalis

Stratus end/or Fractostratus,
but not Fractostratus of bad
weather

Fractostratus and/or Fractocumu-
lus of bad weather ("scud") us-
vally under Altostratus and
Nimbostratus

Cumulus humilis or cangestus and
Stratoocumulus other than cumu-
logenlitus and vesperalis with
bases at different levels

Cunulonimbus capillatus (often
with anvil) with or without
Cumulus, Stratooumulus,
Stratus or "scud"

Fo Stratocumulus, Stratus, Cumulus,
or Cumulonimbus clouds

Cumulus with 1ittle vertical devel-
opment and seemingly flattened

Cumulus of considerable development,
generally towering, with or with-
out other Cumulus or Stratocumu-
lus; bases all at the same level

Cumulonimbus with tops lacking
clearcut outlines but distinctly
not cirriform or anvil-shaped;
with or without Cumulus, Strato-
cumulus, or Stratus

Stratocumulus formed by the spread-
ing out of Cumulus; Cumulus also
of'‘ten present. (NOTE: Since the
spreading out of the scattered
parcels of air that have been
warmed by the swface may take
place, as in Sc vesperalis as
soon as the condensation level is
reached, observers should be
warned that, though Cu may nor-
mally have been seen earlier, the
formation of a particular piece
of Se¢ vesperalis may not come
from a Cu.)

Stratocumulus not formed by the
spreading out of Cumulus

Stratus or Fractostratus or dboth,
but not Fractostratus of bad
weather

Fractostratus and/or Fractocumulus
of bad weather ("scud") usually
wmder Altostratus and Nimbostra-
tus. (By "bad weather” is meant
the conditions usually prewailing
before, during ar after precipi-
tation,)

Cumulus and Stratocumulus other
than those formed by the spread-
ing out of Cumulus, with bases at
different levels

Cumulonimbus having a olearly fib~
rous (Cirriform) top, often anvil-
shaped, with or without Cumulus,
Stratocunulus, Stratus or “scud"

NOTE: When the sky is obscured by rain, snow, fog, duststorm, smoke or other
phenomena and clouds of Cp, type camnnot be observed., a slant (/) will be re-
ported for Cg,.
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Helght of Low Cloud (h): The height of cloud above the sea is defined as
the distamce fran sea level to the base of the cloud. The height of low oloud
should be estimated to the nearest 100 feet, and entered in column 20 (Height
of Low Cleud) on Form 1210AB., The appropriate code figwe for entry in col-
wm 24 (h) should be obtained by consulting the code tuble which follows:

Symbol h -~ Height of Base of Low Cloud Above Sea

fi;dt:'e Feet Meters

0 0 to 150 0 to 50
1 1560 to 300 50 to° 100
2 300 to 600 100 to 200
3 600 to 1000 200 to 300
4 1000 to 2000 300 to 600
b 2000 to 3000 600 to 1000
6 3000 to 5000 1000 to 1500
7 5000 to 6500 1500 to 2000
8 6500 to 8000 2000 to 2500
9 No low oloud No low cloud

below 8000 below 2500

NOTES: (1) If the height of the base of clowd 1s emmctly
equal to a height given in the table, ths higher code figure
is used. For example, a height of 600 feet is coded as 3.
()
If no clouds are present at the time of observution, a dash should be en-
tered in oolumn 20, while the figure 9 (no low clouds belor 8,000 feat) re-
oorded in colum 24 on Form 1210AB and sent in the radio message.

When fog is present and the sky is obscured or clouds ocannot be observed,
an "X" should bs recorded in ocolumn 20 and the code figure O entered in tho
oolumn designated by "h",

Type of (Middle) Cloud (Cy): "The type of Altocunulus (Ao), Altostratus
{As) or Nimboastratus {Ns) cloud observed at the time of observation should be
entered in column 26 (Cy) on Form 1210AB. For the convenience of observers,
the plain language as well as the technical specifications have been included
in the table which follows.

. Instruotions for observing and coding clouds are contained in Clreular S,
"Manual of Cloud Forms and Codes for States of Sky," 2d Edition, 1949, which
will be distridbuted to ships'! observers.

Code table for Cy follows:
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Symbol Cy =- Clouds of Types Altooumulus,
Altostratus and Nimbostratus

Code Technical language Plain language
figure Specifications Speoif'ications
0 |No clouds Cy No Altocumulus, Altostratus, or
Nimbostratus ¢louds
1 (Altostratus translucidus Thin Altostratus (semitransparent
evarywhere) through which the
sun or moon would be seen dimly
as through ground glass

2 [Altostratus opacus, or Nimbo- Thiek Altostratus, or Nimbostratus

stratus (through portions of the -sheet
the position of the sun or moon
may be indicated by a light
patch)

3 | Altocunulus translucidus more or Thin (semitransparent) Altcoumulus;
less stable and at a single cloud elements not changing much;
level at a single level

4 | Altocumulus translucidus in Thin (semitransparent) Altocumulus

patches (often lenticular) in patches (often almond or fish-

ocantinually transforming and/or shaped); cloud elemeuts continu-

ocewrring at different levels ally changing and/or ocewring at
more than ane level

5 | Altoounulus translucidus in bands Thin (semitransparent) Altocumulus
or in a layer systematioally in- in bands or in a layer gradually
vading the sky end usually thick- spreading over tho sky and usu-
ening as o whole, even partly ally thickening as a whole; it
into Altoounulus opacus or dupli- ray become partly opaque or
catus double~layered

68 | Altocwiunlus cunulogenitus Altocumulus formed by the spread-

ing out of Cumulus

7 |Altocwnulus duplicatus or opacus, Any of the following cases: (a)
not inereasing; or Altostratus dnouble-laysred Altocumulus, usu-
and Al tocunulus ally opaque in parts, not inereas-

ing; (b) a thick (opaque) layer
of Altocumulus, not increasing;
(¢} Altostratus and Altocunulus
both present at the same or dif-
ferent levels

8 |Altocunulus cunmuliformis Altocunulus in the form of Cumulus-
(floccus or castellatus) shaped tuf'ts or Altocumulus with

turrets

9 |Altocumulus of a chaotio sky; gen~ |[Altooumulus of a chaotic sky; gen-
erally at different levels; Cir- erally at different levels; dense
rus donsus in patches uswally Cirrus in patches is usually also
present present

NOTE: When the sky is obscured by rain, snow, fog, duststarm, smoke or other

phenomens and olouds of Cy type camot be observed, a slant (/) is reported for
Cy.

Type of (High) Cloud {Cy): In colum 26 on Form 1210AB should be entered
the figure for the type of Clrrus (Ci), Cirrostratus (Cs), or Cirrocumulus
(Cc) cloud observed at the time of observatiom. For the convenionce of observ-
oers, the plain language as well as the techniocal specifications have been in-
oluded in the toble which follows:

Instruotions for observing and coding clouds are contained in Circular S,
“Monual of Cloud Forms and Codes for States of Sky," 24 Edition, 1949, which
will be distributed to ships! observers.

Seo code table for Cy.
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Symbol Cyg =- Clouds of Types Cirrus,
Cirrostratus and Cirrooumulus

Code Technical Languege Plain Language
figure Specifications Specifications

0 |No clouds Cyx No Cirrus, Cirrocumulus, or Cirro-

stratus clouds

1 | Cirrus filosus, scattered and not Filaments or strands of Cirrus,
inereasing scattered and not inoreasing

(often "Mares' tails")

2 | Cirrus densus in patches or Dense Cirrus in patches or twisted
twisted sheaves usually not in- sheaves usually not increasing;
creasing, sometimes presumably possibly but not certalnly the
being the remains of the upper remains of the upper part of Cum-
part of Cumulonimbus ulonimbus

3 | Cirrus nothus;either the remains Cirrus, often anvil-shaped; either
of Cumulonimbus or part of a the remains of the upper por-
distant Cumulonimbus the rest tions of Cumulonimbus or part of
of which is not visible a distant Cumulonimbus the rest

of which is not visible. (If
there 1s doubt as to the Cumulo-
nimbus origin or association,
Code Cy2 should be used.)

4 | Cirrus (often Cirrus uncinus) sys- | Cirrus (often hook-shaped) gradu=
tematically inwading the sky and ally spreading over the sky and
usually thickening as a whole usually thickening as a whole

5 Cirrus, often in polar bands, Cirrus and Cirrostratus, often in
and/or Cirrostratus systematic- bands converging toward the hor-
ally inwading the sky and usu- izon; or Cirrostratus mlone; in
dlly thickening as a whole, but either case gradually spreading
the oontinuous layer nét reach- over the sky and uswally thick-
ing 45° altitude ening as a whole, but the con-

tinuous layer not reaching 45°
altitude

(1 c:l‘rrus, of'‘ten in polar bands, Cirrus and Cirrostratus, often in
and/or Cirrostratus systematic- bands converging toward the hor-
ally inwading the sky and usu- izon; or Cirrostratus alone; in
ally thickening as a whole, and either case graduanlly spreading
the continuous layer exceeding over the sky and usually thick-
45° altitude ening as a whole, and the con-

tinuous layer exceeding 45° al-
titude

7 |Cirrostratus covering the whole Cirrostratus covering the whole
sky sky

8 |Cirrostratus not increasing and Cirrostratus not inereasing and
not covering the whole sky not covering the whole sky; Cir-

rus and Cirrocumulus may be
present

9 |Cirrocunulus the dominant Cirri- Cirroounulus alone or Cirrocumu-

form cloud

lus with some Cirrus or Cirro-
stratus, but the Cirrocumulus
being the main Cirriform ecloud
present, (Cirrocumulus may be
present in Cy 1 to Cy 8.)

NOTE: When the sky is obscured by rain, snow, fog, dustatorm, smoke or other
phenomena and clouds of type Cy camnot be observed. a slant (/) will be re-

ported

Ship's Course (Dg):

for Cqe.

The direction toward which the ship is moving is re-

corded in column 27 on Form 1210AB and coded in the radio message according to

Scale O to 8.

See the following code table.



Ship's Speed (vg):

Symbol Dy == Ship's Course -~
Direotion Toward Which Ship is Moving

Code True
figwres Direction
0 Ship hove to
1 NE
2 E
3 SE
4 S
5 SW
6 w
4 NW
8 N
9 No information
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The average speed of the ship during the 3-hour pe-

riod prior to the time of observation should be entered in column 28 on Form
1210AB and coded in the radio message according to the code table below.

Characteristic of Changes of the Barometer in ths last 3 Hours (a):

Symbol vg -~ Ship's Speed

Code Code
figures Speed figwes Speed
0 Ship stopped. 6 13 to 15 knots
1 1 to 3 knots ] 16 to 18 knots
2 4 %o 6 knots 7 18 to 21 knots
3 7 to 9 knote 8 22 to 24 knots
4 110 to 12 knots 9 |More than 24 mots

The

character of the wariation of pressure during the 3-<hour period preceding the
observation expressed by a single figwre should be entered in column 29 on

Form 1210AB and coded in the radio message.
barograph that is properly compensated for temperature.

It must be determined from a
The instrument should

be elastically suspended in order that it may not be affected by shocks and vi-
bration inoident to the motion of the ship unless the ship's barograph is of

the latest marine type.

Singularities in the run of the curve,

obviously due

to defects in the instrument (friction, backlash, etc.) or to external effects
other than rapid changes in atmosphere pressure, should be disregarded.

The use of barograph sheets with 3-hour divisions is recommended.

The character of the 3-howr pressure change 1s described in the table be-

low, and graphically illustrated in the diagram following.

The

code number for each distinctive type of curve is also given.

appropriate

Symbol a == Characteristic of Changes of Barameter in the last 3 Hours

Code

figures Description
0 Rising, then falling b
1 Rising, then steady; or rising, then rising more slowly}Barometer now
2 |Unsteady L, higher than or
3 Steady or rising the same as 3
4 Falling or steady, then rising; or rising, then rising | hours ago
more quickly J
5 |Falling, then rising h
8 Falling, then steady; or falling, then falling more
slowly Barometer now
7 Unsteady lower than 3
8 Falling hours ago
9 Steady or rising, then falling; or falling, then

falling more quickly

PReg ey

(R Y]
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C
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In regions where there is a marked regular diurnal variation of the baro-
meter, the figures 2 and 7 may be used when the regular diurnal variation is
interrupted in such a way that the term "unsteady" gives the bsst deseription
of “the character of the curve.

o=r 5=\
l=rr 6=\
2= 7=x
3=/_ 8=\
a=_v/) 9=A\\

Diagram showing characteristic of changes of the baromster in the last 3 hours

When wusually rapid changes of the barometer occur batwoen regular Green~
wich obserwmtions, a statement should be added under the heading "REMARKS" de-
soribing the changes. If an wnusual barometric change is acosmpanled by winds
of force 8 or higher (force 6 or higher in tropical seas), the facts should be
incorporated in the spance headed "Gale and Storm Reports" on the back of Form
1210A8.

Amownt of Barometer Change (pp): This quantiiy, which represents the ex-
aot amownt of wariation in pressure during the 3-hour period preceding the
time of obgerwation, is expressed in tenths of a millibar. If the scale of
the baromster roads in inches, it will be necessary to convert inches to milli-
bars hy consulting the table whioh follows before recording these data in col-
wwm 30 on Form 1210AB.

Symbol pp -- Barometer Ghange

(Amount of rise or fall of the barcmeter in the last three hours)

Amowmt of Amownt of Aniount of Amount of
rise or fall rise or fall rise or fall rise or fall
Milli-| Inch ¥31li-| Inch ¥illi-] Iach Milli-| Inch
bars bars bars bars

0.2 0,01 5.2 0.16 10.2 0,31 15.2 0.46

ot .01 5.4 .16 10.4 31 15.4 .46
8 »02 5i6 217 10.6 «32 15.6 #47
8 «02 5.8 .17 10.8 32 15,8 47

1.0 03 6.0 18 11.0 33 16.0 .48

1,2 204 6.2 .19 11,2 34 16,2 .49

1.4 .04 6.4 .19 11.4 34 16.4 «49

1.8 .05 6.6 .20 11.5 35 16.6 «50

1.8 .06 6.8 »20 11.8 «35 16.8 #50

2.0 ] 7.0 21 12.0 «36 17.0 «51

2.2 07 7.2 22 12.2 37 17.2 52

2.4 .07 7.4 22 12 .4 «37 174 .52

2.6 .08 7.6 23 12.6 +38 17 .6 53

2.8 08 7.8 23 12.8 «38 17 .8 .53

3.0 «09 8.0 24 13.0 39 18.0 54

3.2 «10 8.2 25 13.2 40 18.2 +55

S «10 8.4 25 13.4 10 18 .4 55

3.8 «11 8.6 «26 13.8 41 18.6 .58

3.8 o11 8.8 26 13.8 #41 18.8 56

4.0 +12 9.0 27 12,0 42 19,0 57

4.2 »13 9.2 +28 14,2 A3 19.2 58

1.4 13 9.4 »28 14 .4 23 19.4 .58

4.6 14 9.6 29 14,6 W44 19.8 259

4.8 14 9.8 «29 14.8 24 19.8 +59

6.0 o16 10.0 «30 156.0 45
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If the amount of change is 3.4 millibars, data for "pp" should be entered
in column 30 on Form 1210AB and coded in the radio message as 34; 7.8 milli-
vare as 78. In radio reports, however, when the amount of barometer change
equals or exceeds 9.9 millibers, data for "pp" will be coded 99 and an extra
group "99ppp" inserted in the message. The total amount of change is then
coded for “"ppp". For example, if the amowunt of change is 9.9 millibars,
"pp  99ppp" should be coded as "99 99099"; for 11.2 millibars, "pp 99ppp"
should be coded as "99 99112",

Amount of Significant Cloud (N.): In colum 31 on Form 1210AB should be
entered the amount, in tenths of the cloud layer, (the type of which is indi-
cated by symbol "€") which covers more than one-half the sky and is below
20,000 feet above sea level according to Scale O to 10, However, the amount
of significant cloud layer should also be recorded in the column 33 (Ng4), in
eighths of sky covered, after consulting the code table for N, page 6.

If another layer of olouds is observed below the higher layer, an addi-
tional entry should be made in colwms 31 and 33 on Form 1210AB. 1In case
there 1is no cloud below 20,000 feet covering more than one-half the sky, data
for Ng should be entered for the lowest cloud layer below 20,000 feet, regard-
less of the amount of sky covered. When the sky is obacured by fog, snowstorm,
or other phenomena, an "X" should be entered in colum 31, while code figure 9
recorded in column 33 (Ng).

Observers should note, however, that the group 8NgChghg which inecludes
data for Ng, should not be included in messages prepared for radio transmis-
sion, exoept when specifically requested by the Weather Bureau.

Signifieant Cloud {C): The code figure indicating the type of cloud”
layer, the amount of which is indicated by symbol Ng, will be entered in col-
um 35 on Form 1210AB according to the table which follows:

Symbol ¢ ~- Form of Significant Cloud

f‘i’;’d‘;” Form of Cloud
1 Cirrus (Ci.)
2 Cirrostratus (Cs)
3 Cirrocumulus (Cc.)
4 Altocumulus {(Ac.)
5 Altostratus (As.)
6 Stratocumulus (Se.)
7 Nimbostratus (Ns.)
8 Cumulus or Fractooumulus (Cu. or Fo.)
9 Cumulonimbus (Cb.)
0 Stratus or Fractostratus (St. or Fs.)

If the sky is cloudless at the time of obserwation, a dash should be en-
tered in colum headed "C" for significant cloud. When the sky is obscured by
fog, snowstorm or other phenomena, a slant {/) will be entered for the type of
signifiicant cloud.

Observers should note, however, that the group 8N4Chghg, which includes
date for "C", should not be included in messages prepared for radio transmis-

sion, except when specifically requested by the Weather Bureau.

* NOTE: See Circular S, entitled "Manual of Cloud Forme and Codes for States
of the Sky," 2d Edition, which will be furnished to ships' observers with
these instructions.
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Heizht of Signifiecant Cloud layor (hghg): Observers should attempt to
estimate as carefully as possible, in hundreds of feet, the height(s) of the
significant layer(s) of cloud. The entry in colum 25 on Form 1210AB should
be made according to code table for hghg which follows:

Symbol hghg == Height Above Ship of Significant Cloud Layer

fi;i:e Feeot Meters fi;?\:e Feet Meters
00 |Lower than 100| Lower than 30 85 116,000 5,000
01 |100 30 86 20,000 6,000
02 |200 60 87 |23,000 7,000
03 |300 90 88 126,000 8,000
04 [400 120 89 |30,000 or 9,000 or
05 1600 150 higher higher
06 |600 180 90 |0 to 150 0 to S0
07 |700 210 91 |[150 to 300 50 to 100
08 |800 240 92 1300 to 600 100 to 200
09 |900 270 93 (600 to 1,000 200 to 300
10 |1,000 300 94 1,000 to 2,000 | 300 to €00
ete. |ete. eto. 96 12,000 to 3,000 | 600 to 1,000
79 |7,900 2,370 96 |3,000 to 5,000 | 1,000 to 1,500
80 |8,000 2,400 97 |5,000 %o 86,5600 | 1,500 to 2,000
81 |9,000 2,700 98 {6,500 to 8,000 | 2,000 to 2,500
82 |Not used Not used 99 18,000 or more 2,500 or more
83 [10,000 3,000 or no clouds or no clouds
84 13,000 4,000

NOTES: (1) For each code I‘igure 01 to 80, molusiva. in the above table, the
height increases 100 feet (30 m.); . i.e., figure 21 = 2,100 feet (830 m.);
63 = 6,300 fevt (1,890 m.).

(2) Code figures 90 to 99: If the base of cloud is exactly equal toa
height given in the table, the higher cods figure is used, For example, a
height of 600 feet 1s coded as 93.

When there are no clouds, a dash should be recorded in column 35. How-
ever, il the sky is obscured by fog, snowstorm, or other phenomema, the verti-
cal visibility should be estimated and entered in the column 35 (hghg) on Form
1210AB. Observers should note. however, that the group 8NgChghg, which in-
eludes data for hghg, should not be included in messages prepared for radio
transmission, except whan chii‘lcally requested by the Weather Bureau.

Difference Between Sea and Air Temperature (TsTs): Sea water tempera-
tures should be recorded in colum 38 (Sea Water) on Form 1210AB, to the near-
est two-tenths degree Farenheit; while the difference between air and sea tem-
peratures, in degrees and tenths should be recorded in colum 39. In ecolum
42 (TsT ) on Form 1210AB, however, data will be entered as the difference be-
tween the air and sea temperatures in whole degrees Farenheit accordmg to
Seale 00-99. No code table is necessary.

V¥hen the air temperature is below the sea temperatwre, 50 is added to the
valus of the difference before coding and entering these data on the form.
For example: If the air temperature is 5 F. above the sea temperature, TgTg
is coded as 05; if air tomperature is 11° F. below the sea temperature reading,
Tglg is coded as 61, 1.e.. 11 * 50,

If sea temporatures are made from a Centigrade thermometer, the data

should be read to the neanrest tenth of a degree ani converted to Farenheit wvalues

before entry in columns 38 and 42 on the form. See Table 4 in the Appendix.

Procedures for observing sea water temperatures, however, will be found
in Circular M, 7th Edition, pages 49-50.
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DEW POINT TEMPERATURE

Dew Point Temperature (TyTy): After ths dew point temperature has been
canputed, the data, in degrees and tenths, Farenheit, should bs entered in
colum 40 (Dew Point, Tenths) on Form 1210AB. Recording of the dew point tem-
perature in column 43 (TqT4) and coding in radic messages, howsver, should be
to the nearest whole degree Farenheit acecording to Scals 00 to 99.

Instructions for observing dry- and wet-bulb temperatures are oontained
in Ciroular M, 7th Edition, pages 48-52. The wet=bulb temperature reading at
the time of obserwation, in degrees and tenths, Fahrenheit, should be entered
in colum 37 on Form 12104B.

Dew Point: The dew point is defined as that tempsrature to which a given
mlxed volums of air and wvapor must be reduced before saturation ocours, and re-
sults, after further reduction of temperatwure, in the condensation of soms of
the moisture in the form of dew, fog, frost, clouds, or precipitation.

Method of Computing Dew Point: The dry- and wet-bulb readings together
form the basis for computing the dew point temperatwre. It should be kept in
mind, however, that during dense, thiok or moderate fog, it will ofteu be
found that no depression of the wet-bulb thermometer rasults. In such ocases,
the dew point temperature is tho sawme as the temperature recordesd by the dry-
bulb. HNence, no computatica is nsensrary.

To compute dev: peint %omperaturca, tha follewiry way by heipful:

Bxample 1: Dry-tulb ,....... 48.0°
Wet-bull osose... 48,9
- Paprossion ... 3,07

Hoxt twn to Table 7 in the Appondlx, LSnd dn the column herded "2 ir Tempera=-
ture", find tha bemperature ruading 46°. Now continue iun o 1liie scruse the
table until the wvertical coluwnm mndsr tna depression 3.” is reashod. Ve see
that the dew point bsmpevatuwrs is 0, when the air tsmpsra®-se iz 46.0° and
tha depressivn of tho wet-bulb tumeoratwe is 3.0°.

In eolumnu 40 on Form 121942 should be entered 40.0°, i ils in colum 43
(TgTa) 40 (whole dszress) shuuld 13 resorded.

Exsmplo 2: I

Find the dry-bulb tompsratura 39° in the column heanded "Air Temperature"
in Table 7. MNow continue jna iins asinss the taubls until the vertical col-
umn wider a doyrenslcn 1.5° 1s veushsd. For a rh-;,ra-bulb temperaturs of 49° and
a dep"as:,ion of 1,5°, ths dew point icupsratwre is 46. Yo must now make a sim-
ple interpolation to obiain the dew point for the dry-buld reading of 49.2°,
Vs also note fron the table Lhat with & dry-bulb temperature of 50° and a de-
pres 51.01 of 1, 5 the dow point is 47°. Comparing the dew point temperaturee
at 49” and 50° as shown in the -.rari,mal colum under a depression of 1.5°
see thnt thers is a differensa of 1° between 46 and 47, We then multiply .2
(the tenths digit of 49. 2) ti"ws 1 (the difference between 46 and 47), which
equals .2. Adding 46.0° + ,2°, the exact dew point temperature to be entered
in colunn 40 on Form 1210AB would be 46.2° and in colum 43 (TaTq), 46.
Example 3: Dry-bulb ..sesees 55,7°

Wot~bulb s.useses 43.5

Nepresslon .., 12.2°

Find the temperatures 65 and 56 ia the coluum headed "Air Temperature” in
Table 7. Then continue in a line across the tabla wmtil the vertical ecolums
wider depressians 12,0° and 12.5° are roached. Ve noto that the table reads
as follows:
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Te

26
27

We must first dotemine the dew point for the air temperature of 55.7°
and depressions of 12 .0° and 12,5°, respectively., With an inorease of one de-
gree in the air temperature (55 o 56), we see that the dew point range is two
dogroes for depressions of 12 .0 and 12.5°, Hence at 56,7° with a depression
of 12.0 the dew poi.nt is 28.4 .e., 27.0° +1.4°% with a depression of
12.5° 11: is 26.4°%; i.e., 26.0° + 1.4°. The value of 1.4° is obtained by mul-
ti.plying the tenths digit of the dry-bulb temperature (in this case it is .7 °)
by the range of dew point . for depressions of 12,0° and 12 .5 » respectively,
whioh in this ocase is 2.0°. For example, .7 x 2,0° = 1.4°

We now have the daw pointl at 56.7° when the depression is 12.0° and
12.5° 3 that is, 28.4° and 26.4 , respectively. Since the actual depression of
the wet-bulb rending is 12 .2 , we know that the exact dew point temperatwrs
1ies between 28.4° and 26.4°, & range of 2°.

We next note that the actual depression 12.2° is only two-fifths or .4
of the range between 12 0 and 12,6 shown at the top of the vartioal colums.
Now we multiply .4 x 2° (2° bemg the range between 28. 4° and 26.4 *) or .8 and
subtract this result from 28 4%, The aotml dew point at 56.7° with a depres-
sion of 12.2 is then 27.6°; that is, 28,4° - .8°. The ocarrect entry in colum
40 on Form 1210AB would be 27.6 and in column 43 (T4T4), would be 28.

Example 4;: Dry-bulb «.sseees 66,9°
Wot<bulb ........ 63.2°

Depression ... 3.7

Find the temperatures 66° and 67° in the colum headed "Air Temperature"
in Teble 7. Then continue in a line aoroes the table until the wertioal col-
wms wnder depressions 3.5° and 4,0° are reached. We note that the table
reads as follows:

Alr Depression
Temperature | 3.5 | 4.0
1] 60 I 60
87 62 61

We must first determine the dew point for the air temperature at 66.9°
and depressions of 3.5° and 4,0°, respectively. With an increass of ome de-
gree in the air temperature (66 to 67), we see that the dew point range is
two degrees for a depression of 8 3.5° but only a range of Jome degree for a
dopreuion 4.0° JHence, At 66,9° with a depresaion of 3.5°, the daw point is
61.8° 1.9., 60, 0 +1,8° 3 with o depression of 4.0 it is 60 9° ;1 1.0.,
80, 0° +0,9°, The wlus of 1.8° is obtained by multiplying the tenths digit
of the dry-'bulb temperature (in this case it is .9°) by the range of dew
point between 66° and 67° with a depression of 3.5 , Which in thil case is .2°,
For example, ,9 x 2.0° = 1,8°, The value of .9° added to 60.0° is obbtained
by multiplyiny tha tenths digit of the dry temperature (in this case it is .9 )
by “he renge oi ﬂew point between 66° and 67° with s depression of 4,0°, which
in tris cass is 1°, For example, .9 x 1° = ,8°

%e now have dew points at 66,9° when the depression is 3.5° and 4.0°; that
is. £..8” and 60.9°, respectively. Since the actual depression of the wet-bulb
raa il is 3. '7=, we know that the exact dew point lies between 61.8° and 60.9°,

a raws: ef 0.9,

¥2 next note that the aotml depression 3.7° is anly two-fifths or .4 of
th range between 3.5° nnd 4.0° 28 shown at the top of the vertmal oolums.
Xow we multiply 0.4 x O, 9° (0.9° being the differenoe between 61.8° and 60.9° )
or 0.35° and sub'hrnct this result from 61.8° .. The actual dew point at the air
tezzerature of €2,9° with a depression of 3.7° is then 60.44°; that is,
61.3° = 0,32°. Tra correct enmtry in the colum 40 on Form 1210AB would be
€3.4 ant 1z 2zt 4% (TaT3), would be 60.
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WAVES

Under certain oamditions it has been difficult for ships' weather observe
ers to distinguish betwoen swell waves (any system of waves not caused by lo-
eal conditios) and sea waves resulting from local winds, Hence, observers
will hereafter record the direction, period and he ight of the waves which they
can see without trying ta distinguish between sea and swell, If more than one
8)s tem of waves is observed, that is, waves travelling in different direotion,
data for direction (dwdw), period (Ry) and height (H,) of each system of
waves should be recorded on Form 1210AB. Of course, during periods of dark-
ness, some wave elerents cannot be determinod. In such cases, X's should be
recorded in the appropriate columms on the form.

The graph below is a typical record made by a wave recorder. It shows
wariation of the height of the sea surface above a fixed point such as would
be shown by the up and down movement of a floating body on the sea surface.
It gives a representation of the normal sea surface, as waves invariably
travel in irregular groups with areas almost calm of two or more wavelengths
between the groups. In observing wawves, it 1s essential for the observer to
note the period ard height of the highest waves in the center of each group;
the flat or badly formed waves shown in the diagram between the higher waves
should be disregarded when heking ohserwations.

A ?/AA
- INTERVAL & SECONDS
| N 1 O O O Y T YT Y Y O T N O O O O Y I |

Direction of Wawes (dydy,): The dirvection FROM WHICH wmves come can be
observed by sighting along their crests and adding or subtracting 80° from the
direction in which the crests lie. The direction should be recorded in colum
45 on Form 12104B, in L0's of degreaes, according to Socale 01-36. Ses code ta-
ble for 4,4, page 7. Wren waveho ights obsorved exceed 15 fest, 50 should
hs added to code figura for dudy provided the data are to be sent in the radio
meseage. In addition, it should be noted that when the direotlon of waves is
indeterminate, dyd, should be entered and coded as 49 when waveheights are es-
timated to be less than 16 feat and 99 for wawsheights above 15 feet.

Parind of Waves (Pw): The period of waves is the only charastaristic
which can bes measwred acourately from shipboard and for that purpose, a stop
watoh is neaded. Huwever, fairly acourate measwements of wave periods can be
made if the observer posassses a good wrist or pocket watech laving a second
hand. The obssrvsr should first note sume =mmll cobjest rloating on the water
off the bow at soms distance from the ship or, 1f this is impossible, o dis-
tinckive patch of foam can be used o obtaln the weve perlod during the few
minutes required for the obsermtlon. When the ubjoct or patech of fram ap-
pears on the crest of tho wave, tho stop watch should be started or the time
noted, if an ordinary watch is used. A3 the eras% of the wavo passas, the ob-
Jeet or foam will disappear into tha trough and roappsar on the next wave
orost, The tims at which the objost appoars at Lls top of vaoh wave crest
should ba notisd and this prcoadurs should be sontinued mtil the periods of
aboul 15 to 21 well-foxmed waves have haon obsesrved. The average of +the indi-
vidual wave pericds should than be racorded 1In solumm 46 on Form 121048 by
oconsulting the code table for B;. With wave poriods of loss thun b seconds,
acccmpanied with light winds, ebsoratlons eay bo difficult but obsarvers
should sntor the best azkiuutbe,

If thare are no waves, l.s., the san is salm, ths lattsr "C" should ba
sntsred in column 46 but if the psriul is indstarminata, an "X" should bs re-
corded. If tho messages are %n ba sent by radio, “"enlw" or "pariod indebar-
ninate” is ooded as “X".
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Symbol Ry -~ Period of Waves

Code Period
figures

2 5 secands or less

3 8 to 7 seconds

4 7 4o 9 seconds

& 8 to 11 seconds

§ 11 to 13 seconds

7 13 to 15 seoonds

8 15 to 17 seconds

9 17 to 19 seoonds

4] 19 to 21 seconds

1 Over 21 seconds

x Calm or period unable to be determined.

NOTE: If the exact number of seconds for the period of the
waves oorresponds to 2 code figures, the lower ocode figure is
reported.

Height of Waves (ljl): Reliable estimates of waveheights can be made by
obssrvers after seme experience. The mean maximum height of 15 to 20 well-
formed waves should be recorded in column 47 on Form 1210AB. When wmves are
small compared to the length of the vessel., the following procedwre is sug-
gosted. The observer should take a position at the lowest possible point,
preferably amidship, where pitching of the vessel is at a minimum and also on
the side of the vessel toward which the waves are approaching. In estimating
the height of waves, advantage should be taken of the interwvals which occur
now and then when rolling of the ship temporarily ceases.

In cases of waves longer than the ship, this method fails because the
ship as a whole rises over the wawes. Aoccordingly, the following proocedure
is recommended. The observer should take a position so that when the vessel
is on an even keel and in the trough of a wave, the approaching wave crest ap-
pears to be approximately an a level with the obserwer's eye and the horizon.
The waveheight is then equal to the distance of the observer's eye above the
water level which can be readily estimated. For example: If the height of
the observer's eye is 10 feet above the trough and the next crest is level
with the horizon, the waveheight is 10 feet.

Of course, when the ship is rolling, the estimated measurement of wave-
height should be made at the instant when the vessel is on an even keel and
the orest of the wave is in line with the horizon; otherwise, the estimate of
waveheight will be too large.

Waveheights should be entered in colum 47 on Form 1210AB according to
Scale 0-9 except when the sea is calm, a "C" should be recorded. Observers
are reminded, however, that if the wavehelghts exceed 1l feet, 50 is added to
the code figure for dydy if the data are to be sent in the radio message. If
the height of waves is indeterminate, W, should be recorded and coded as "X"
according to the ocode table which fellows.
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Symbol Hy -- Mean Maximum Helght of Waves

Code Hoight
figures

Less than 1 foot (1/4 meter)

1-1/2 feet (1/2 meter)

3 feet (1 meter)

5 feet (1-1/2 meters)

6-1/2 feet (2 meters)

8 reet (2-1/2 meters)

8-1/2 feet (3 meters)

11 feet (3-1/2 meters)

13 feet (4 meters)

14 faet (4-1/2 meters)

Height impossible to determine.

(When 50 is added to » the height
of waves is as follows:

16 feet (5 meters)

17-1/2 feset (5-1/2 meters)

19 feet (6 meters)

21 reet (6-1/2 meters)

22-1/2 feet (7 meters)

24 feet (7-1/2 meters)

25-1/2 rfeat (8 meters)

27 feet (8-1/2 meters)

29 feet (9 meters)

30-1/2 feet (9~1/2 meters)

Height impossible to determine.

NOTES: (1) Bach code figwre exocept "sero" covers a range of 3/4 meter; e.g.,
code figure 1 = 1/2 meter to 3/4 meter, code figure 2 = 3/4 meter to 1-1/4
meters.

MO RKRWMN-O
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(2) If the waveheight is exactly between the heights corresponding to
2 code figures, the lower code figwe is reported.

(3) For waveheighta greater than 31 feet (9-3/4 meters), the code fig-
ure for 30-1/2 feet (9-1/2 meters) is reported followed by the word "WAVES"
and the actual height of the waves in feet or meters; e.g., "WAVES 37".

ICE

The new code provides for including information concerning ice whenever
obserwved in weather reports from ships at sea. The information is added to
the end of the message in plain language or by employing the group “epKDire".
This group has no identifying figure; hence, if ice information is included
in the radio message, the plain language remarks or the group "c,KDjre” must
be preceded by the word "ICE". However, ice data, when observed, are to be
recorded on Form 1210AB but observers should not include the ice group in
their radio messages except when specifically requested by the Weather Bureau.

Descriptions of Kind of Ice (¢p): The warious deseriptions for kinds of
ice showm in the table which follows are self-explanatory and ohservers
should experience no difficulty in observing and recording these data in col-
unn 48 on Form 1210AB.
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Symbol ¢y -- Desoription of Kind of Iee

Code

figures
0 No ice: ("0" will be used to report “ice blink",
and then a direction must be reported.)

Slush or young ice

Fast ice

Drift ice

Packed (compact) slush or strips of hummock lce

Open lead near shore

Heavy fast ice

Heavy drift ice

Hurmocked ice

Ice Jarming

Desoription

ORI PN

Effect on Navigation (K): These data should be recorded in colum 49 ac-
- eording to the code table below. No special instructions appear necessary.

Symbol K =« Effect of the Ice on Navigation

Code
figures
0 Navigation vnobstructed
1 Navigation wnobstructed for stemmers; difficult for sailing ships
2 Navigation difficult for low powered steamers; closed to sailing
ships

Deseription

3 Navigation possible only for powerful steamers

4 Navigation possible only for steamers constructed to withstand
ice pressure .

] Navigation possible with the assistance of icebreakers

6 Chammel open in tho solid ice

7 Navigation temporarily closed

8 Navigation olosed

9 ¥avigation conditions wnknown (e.g., owing to bad weather)

Bearing of Ise Limit (Dj): The bearing of ice 1limit should be recorded
in eolumn 50 on Form 1210AB aocording to the code table bslow. If more than
one ice limlt is observed, data for each 1imit should be recorded. In such
oases, additiomal data for symbols o3, X, r and e will also be required for
entry in the rospective colums on the form.

Symbol Dy ~- Bearing of Ice Limit

Code 3 g
figures Daseription
(o] No jee liuit can be stated.
1 Ica Limit towards NT
2 Ico 1imit towards E
3 Ing 1limit tomards S
4 Ice limit towards 8
5 Ioe limit townrds SW
6 Ice limit towards W
7 Ice limit townrda WW
8 JTeo limit touverds N
9 Teo 1imit in r:l directions

NOTE: If more than 1 ice 1inii can be stated, the
nearest or most important iz rveperted.

Distance to Ice Limit fram Reporting Ship (r): The distance to the ice
1limit fram the ship should be estiimated in neutical miles and recarded in col-
wm 51 on Form 1210AB acoording 4o the code table which f'ollows:
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Symbol r -~ Distence to Ice Limit from Reporting Ship

Code
figures Distanoce
0 Up to 1 mile
1 1 to 2 miles
2 2 to 4 miles
3 4 to 6 miles
4 6 to 8 miles
& 8 to 12 miles
6 12 to 16 miles
7 16 to 20 miles
8 More than 20 miles
9 Unspecified or no obserwations

NOTE: If the exact bounding distance for the ice limit
corresponds to 2 code figures, the lower code figure is
reported.

Orientation of Ice Limit (e): The deseriptions given in the accompanying
code table are self-explanatory. A code figwe should be used for entry of
data in colum 52 on Form 1210AB.

Symbol e == Orientation of Ice Limit

Code Orientation of Ice Limit
figures
0 Orientation of ice limit impnssible to estimate -- ship outside the

ice -

1 Ioe edge lying in a diresotion NE to SW with ice situated to the NW
2 Ice edge lying in a direction E to W with ice sitwmted to the
northward

3 Ioe edge lying in e direction SE to NW with ice sitmmted to the NE

4 Ice edge lying in a direction S to N with ice situated to the
eastward

& Ice edge lying in a direction SW to NE with ice sitwated to the SE

6 Ice edge lying in a direction W to E with ige sitwmted to the
southward

7 Ice edge lying in a direction NW to SE with ice situated to the SW

8 Ice edge lying in a direction N to S with ice situated to the
westward

9 Orientation of ice 1limit impossible to estimate -- ship inside the
lce

GALE, ST(RM, FOG AND PRECIFITATION REPORTS

Gales and storms: A summary of every gale encountered should be entered
in the spaces provided on the form. Gale. or storm, reports are desired for
winds reaching force 8, Beaufort scale, except that in tropical seas reports
for winds of force 6 or higher are requested. Special accounts of storms may
be prepared on a separate sheet and attached to the form. The report should
especially include shifts of wind, lowest barometer. highest wind force, and
also the time and ship's position and course when each occurred. Reports of
this character are very useful in determining the internsity of the storm and
the exact course of the center, and particularly waluable for storms of trop-
ical origin.

Fogs: The local date and hour of entering and emerging from fog should
be given in the Fog Report, together with other special information, as indi-
cated by the headings. Under the heading "General character of fog" should
be entered a word, or words., to indicate character, whether dry, wet, light,
dense, low, spotted, or in banks. In ease no fogz is observed during the pe-
riod covered by the rsport, a statement should be made to that effect. Neg-
ative information is sometimes of much value.
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Precipitation: The beginning and ending of precipitation periods, in lo-
cal date end how, its oharacter, whether drizzle, rain, snow, or showers and
visibility date should be entered under this heading. Entries in the space
provided for "Amount of Precipitation" should be omitted unless an actual
measurement can be made. If the vessel is equipped with a rain gage, 12<hour
precipitation amowts, in hundredths of inches, for periods ending at 00 and
12 hours G.C.T. should be recorded.



APPENDIX

TABLE 1.—Correction of mercurial barometer for temperature (English measures)

ADD
Observed reading (inches) Observed reading (inches)
Temp. ° F Temp. ° F
28.5 | 29.0 29.5 ! 30.0 30.5 285 | 200 | 29.5 { 30.0 | 30.5
0.07 | 0.08 | .03} 0.08 0.08 || 16 0.03| 0.03| 0.03| 0.03 0.04
07 .07 .07 .08 .08 . . .03 .03 .03
.07 .07 .07 .07 .07 . . .03 .03
07 .07 07 07 07 .03 .03
.06 06 07 .07 .07 .02 .02
06 .06 .08 .06 .07 .02 .02
.06 .06 .08 .06 .06 .02 .02
.06 .08 .05 .08 .06 .02 .02
.05 .05 .06 .06 .06 .01 .01
.05 05 .05 .05 .05 .01 .0t
.05 .06 .05 .05 .05 .01 .01
.05 .05 .05 .05 .05 PRI IR
.04 M .04 .04 06 128 e e el
13 . .4 .04 4 .04 04 129 e e e e amem
) L Y, .04 .04 .04 .04 S 30 1 ORI RN NSO I MU R,
b 1 | .04 .04 04 04 .04
SUBTRACT
Observed reading (inches) Observed reading (inches)
Temp. ¢ F. Temp. ° F.
28.5 20.0 2.5 300 30.5 2.5 29.0 29.5 30.0 30.5
0.0L; 0.01{ 0.01) 0.01 0.01 0.10} 0.10 0.10}| 0.10 0.10
U .01 .0l 01 .0t 10 10 10 .10 11
B Y .01 .0 01 .01 .10 .10 19 L1t 11
L0l .01 .ut 7 .02 10 .11 .11 Al 11
02 .02 .02 A .02 .11 .11 11 1 Jd1
A2 .02 2 02 .02 1 11 11 .12 .12
.u2 .02 02 .02 .2 I .11 L2 12 .12
2 02 L2 .03 .03 11 12 12 12 .12
.03 .03 .03 03 .03 .12 .12 .12 .12 .12
03 .U3 .03 .03 .03 .12 A2 .12 .13 13
U3 .03 .03 .03 .03 .12 12 .13 .13 .13
.04 RUY .04 .04 .04 .12 A3 .13 A3 .13
.04 .04 .01 .04 .04 .13 .13 .13 .13 .14
.04 .04 .04 .04 .4 13 .13 .14 .14 .14
.M .0 .04 04 .04 .13 .14 .14 .14 .14
04 .05 .05 05 .05 .14 .14 14 .14 .14
.05 .05 .05 05 .05 14 .14 .14 14 .15
U5 .05 .06 (] (117 .14 .M LY .15 .15
.05 .05 .05 05 .0 .14 .14 .18 .16 .16
.06 L0 .06 05 .u8 .15 .15 .15 .15 .16
. ufi 8 N 06 .06 .16 15 .15 .16 .16
.Uy .06 i oG .06 .15 .15 .16 15 .16
06 .05 06 v .07 .15 .16 15 .16 .16
06 A7 .07 7 .07 .18 16 .18 .18 .17
.07 07 07 .07 07 .16 .16 .18 17 17
U7 .07 07 07 .08 16 .16 L7 A7 .17
.07 .08 .08 .08 .08 .16 .17 17 .17 .18
.08 .08 .08 0% .08 .17 .17 A7 .17 .18
LR .08 .08 03 .08 .17 .17 17 IR .18
0% .08 .08 0s .09 17 .17 it it .18
.08 .08 Loy 09 .09 A7 .18 it .18 .19
.09 .09 .09 .09 .09 .18 .18 AR .18 .19
.09 .09 09 .09 .10 .18 .18 18 .19 .19
09 i .10 .10 .10 .18 .18 .19 .19 .19
g .10 10 .10 .10 .18 .19 .19 .19 .20




TaprLe 2—Reduction of barometric reading to mean sea level

[Reading, 30 inches., The correetion is always to be added]

Temperature of air (dry bull)
Height | _ .
in feet i
0° 10° -t 30° 40° 507 Gio° 70° 80° 90°
5 0.01 0.01 0.01 0.0t 0ol 0.01 0.01 .. ... R
10 .01 .01 .61 .01 .01 .01 . 0.01 0.01 001
15 .02 .02 .02 .02 .02 .02 A2 .02 .02
20 .02 .02 .02 .02 .02 .02 .02 .02 .02 02
25 .03 .03 .03 .u3 .03 .03 .03 .03 .03 o
30 .04 .04 .04 .04 .03 .03 .03 03 .03 153
35 .04 04 04 L4 .04 .04 .04 .04 04 o
40 .06 1 .05 05 .04 .04 .04 .04 .04 [}
15 .08 05 .05 .05 .05 .05 .05 .05 .05 05
50 . 06 06 .06 .08 .06 .08 .05 .05 .05 05
55 07 07 .06 .06 .06 . 06 i) .06 .06 06
60 07 07 Nin .07 07 .07 .06 i R )
65 .08 08 .08 .08 w7 .07 .07 .07 .07 .07
70 .09 08 U8 08 .08 .08 o7 .07 07
75 .09 09 .09 .09 08 .08 0% 08 .08 08
80 .10 10 09 .0y i .09 .09 08 LOR 08
85 .10 10 .10 .10 .10 .10 00 .00 .09 [12]
90 11 11 .11 .10 .10 .10 .10 10 .00 09
95 .12 11 .1 .11 .11 .11 <10 10 .10 10
100 12 12 .12 .12 .11 .11 .11 i1 .10 10

TarLk 3.—Reduction of the mereurial harometer to standard gravity (}5°)
130 inehex)

TaBLE +—Equivalent temperature (Centigrade and Fahrenheit)

[CP=temperature Centigrade; F°=temperature Fahrenheit; F°=3;(C*+32¢%]

(g Fe e Fo° e P il e Fe | e F°

—10 | 14.0 0 32.0 10 500 20 68.0 a0 86.0
-9 | 158 1 33.% 11 AL N 21 [ 31 ¥7.8
-4 7.6 2 35.6 2 53.6 22 7.6 32 §90.6
-7 .4 3 304 13 &5, 4 23 3.4 33 Wl. 4
=0 212 4 .2 14 57.2 24 T2 34 a3.2
-0 23.0 5 41. 0 15 54.0 25 770 35 95.0
—4 | 248 I 428 15 0. 8 2 ™ 36 06, 8
-3 | 2.4 7 31.8 17 62.6 27 0.5 37 UK. 6
—2 | x4 3 46.4 18 64, 4 28 824 33 | 100.4
~1 | 302 9 48,2 19 9. 2 2 81,2 39 1022
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TABLE 5.—Equivalent lengths (millimeters and inches)

[1 millimeter=0.0393700 inch]

(]

Tuches | Inches
27.20

Inches
27.24
27,64
28.03
a8, 42
2%, 82

o768 | 2
28,07 | 2

7.72 g
8. 11 a8,
8. 50 28,

Inches

Inches
27. 52
27.91
28, 31
28. 70
29, 0

s For example, 890 millimeters=27.16 inches

TaBLE G.—Conversion of millimeters (inm) to wmillibars (mb)

Mm, Mb. Mm. Mb. Mm Mb. l

696 27.9 76 97.9 7! 1,007.9

7 920.3 &4 969.3 757 1,009.3
4% 930.6 7 970. 6 758 1,010.6
G99 931. 9 729 971.9 7! 1,011.9
7 933.3 730 973.3 7l 1,013.3
701 934.6 731 074.6 761 1,014.6
7 935.9 732 975.9 762 1,015.9
703 937.3 7 477.3 763 1,017.2
04 938. 6 7 978.6 764 L0186
705 939.9 735 979.9 765 1,019.9
706 %41.3 7 981.3 766 1,021, 2
707 942. 6 737 952.6 767 1,022.6
708 043.9 738 083. 9 7 1,023.9
7 945.3 739 985. 3 7 1,025.2
710 046.6 740 986. 6 770 1,026.6
711 047.9 741 037.9 771 1,027.9
712 049.3 742 989, 3 772 1,029.2
713 950.6 743 990.6 773 1,030.6
714 951.9 744 001.9 774 1,031.9
715 953.3 5 993.3 775 1,033.2
716 954.6 746 904.6 776 1,034.8
717 955.9 747 905.9 77 1,035.9
718 057.3 748 997.3 77 1,037.2
719 958.6 749 008.6 779 1.038.6
720 959.9 760 999.9 780 1,039.9
721 961.3 751 1,001.3 781 1,041.2
722 962.2 752 1,002.6 782 1,042.6
723 963. 6 753 1,003.9 7 1,043.9
724 965.3 754 1,005.3 84 1,045.2
725 066. 6 7 1,008.6 785 1,046.6

111




TABLE T.—Temperature of dew point in degrees Fahrenheil

[Pressure=30.0 inches}

Air
tem-

ture

813

Depression of wal-bulb thermoimneter

0.5 10 | 1.5 { 20 || 25[3.0f35(40( 45
18 16 14 12 10 3 5 2| ~2
19 18 16 14 12 9 7 3| %0
20 19 17 15 137 11 8 5 42
2} 20 13 16 4] 12] 10 7 4
b2} 21 10 17 157 13] 11 9 L}
24 2 20 19 17 16 137 W0 8
25 23 22 20 N[ 16 14} 12 o
26 24 3 N W sl e 31 1
w 25 24 2 2 931 171 151 13
R 2R 25 2 2] 20 18] 18] 14
20 27 26 25 B 21 20 18] 16
30 ] 27 2% o B N 191 17
31 40 o] rg 21 240 2wy oM 19
22 31 20 ] 200 25 M1 22)
33 32 30 20 21 B) o2k W) 2
34 34 31 30 20 W o 2
35 M 32 3t 3G 20 o 6 M
36 35 33 32 310 30 28, 27} 2%
k1 36 3t k= 320 31 20] x| 27
- ar 35 35, 234 32 81 M) N

I
20 3% k7 A5 3 43y 32 30| 0w
40 30 2™ o 3% 34 33 31 30
41 in B 4836 351 34 33 31
42 41 40 30 371 36 35) 34 ) 32
43 42 41 30 38 37 3 b 34
14 43 42 41 10 AR 37 30 35
45 4 43 1 4t 40, 38 4T 36
L] 5 11 43 421 410 40 38 37
47 44 45 44 131 42 410 40, W
EE] 47 " 15 4] 43 42 41} 40
49 EL {7 46 45 44 | 43¢+ 124 41
50 4h EL N 4 15 4+ 43 42
a1 =0 b 4X 7 46 45 4] 43
52 al ] 19 48 17 4 15 44
a3 52 51 50 ful 45| 47| 40| 45
54 A3 52 5t A A0y 44 48 { 47
55 54 [3] 53 20 58l EDl 49t 48
56 &5 A 54 A3 s2) A1) a0 g0
57 56 &5 55 M| &1 2] K& a0
58 57 56 56 85 54| 83y a2 Al
59 SR a7 &7 56 55 & a3 52
0] 50 59 58 Arl &8 551 &b A3
61 50 60 54 A8 57 8] 55 &
62 il 61 60 AL S| 5T A6 5R
63 62 62 Al 60| 59| s &7l a7
2] 63 63 62 AL 60| 59| 59! &8
65 4 B4 53 621 Al Y 60 6N 89
66 65 65 [} A3 62) 621 61 60
67 67 66 5 o4 63 63] 62 61
68 68 67 oh A | 64| G64] 63| 62
69 89 68 Lo 6 A BE[ & 63
70 70 69 (-] 67| 67) #8 ! B5) B4
71 7l 70 89 AR 6| 7] 66| 65
72 72 7l 7 69| vl A8 | 67| AG
73 3 72 Tt W00 70| 63| o8 7
74 7 3 72 R IR 501 &8
7 75 74 73 721 v21 71} 70] 69
76 7 7! 74 W) wm ) Aalqn
7 77 76 75 E 3 L S B B 2
8 78 g 76 6 ™ | 13| 73
79 il 78 77 WlOWP B el M

60 (65 (7075 | 80 | 85
~21 |-37
~16 |—27 |—60
~12 |—20 {—36
—9 116 [~2 | —57
—6 |—12 |=20 | —35
—31 —-8[-~15[ —25| _
—1(=5(|=11—18 __:',’r_‘,
+2 =2 =7 —14| —33{ —48
HE I i
iy 43 —1] 5] 32| —29
8 sl42] ~2) —7)—~14
o 8 1| 20| -4 -1
12010 Ty 43 —1]| -8
14 12 9 6] +21 —i
16 13 11 8 5 +1
13 10 7 4
15 121 110 7
7 4| 12 9
IR 16] 14 11
pu 18 16 13
21 2 18 15
23 2 19 17
24 2| 21 18
i 24 21
En 250 24| w2
B os0 [ 3| 27] 325 23
32 81 2 w27 25
331 32 31 29 29 26
351 83| 32 31 20| 28
36| 1] 13 32) 30} 2
3T s/ M a3l 32( 30
a1 37 3 4| 33 2
W0loas | u7 sl 34 3
L] 40 ] 3% 37, 38| 34
2] 41| w] 38 7 36
43| 42 41 wl 38 v
44| 431 42| 41| 40 38
#H! B 8 20 41 10
47| 461 45 4] 2] 4
w47 46 5] H 13
19 | 48 | 47! 48| 45 44
501 49| 48 47 46 45
52) 511 807 g8 7 16
53 | 52| 51 50) 49 48
51| 83| 52 s1] 50| 49
Ay 5 53 s2f 51 50
5| 851 M 53 52| 51
57 ) 56 ) &5 54 53 53
58| 57| 57 58| 55 54
59| 59| 58 57| 58 55
61f 60| 59| 58 7| 56
2 Bl 60) 59) B8 &7
63 ] 62 8l 60| 59 58
641 63 ] 62 6L 60 60
65| 64| 63 62| 62| 6l
681 651 64 64 631 62
671 881 66 85 64 63
68| 67 ] 67 66| 65) 64
60| 69 68| 67| 66| 65
70{ 701 69 68 67 66
27N W 89 68 63




TABLE T.— Temperature of dew point in degrees Fahrenheit—Continued

[Pressure=30.0 inches]
Air Depression of wet-buib thermometer
tem-
pera-

ture 80 | 85 ) 90 | 95 {100110.5]11.0|11.5]12.0|125(/13.0|13.5! 14.0| 145 150

s ~7|—is|-2]-5
3l 41 =10 =18 =31
il —1] —6 | —121 —21 |—42 ; !
i A2l 2| 7| =1%j—20}!
21 5] 41| =31 —v|-17 |j-32

T 4| +0) -5 |11 j—20!-a1

1 7| 2| -1 —61j—14 [—25 -5

12 9 6 +2| —2| —8j—16 |~ ;

58 421 41 ol 36 370 361 85§ 33| 32, 8| 20| 2 25) 23| 2
59 | 43 41 40 391 37| 3] 35 33| 32 | W Ww| 20| 25; 23
50 45| 447 43 41 0! 390 381 31 35, 3 320 30 204 200 25
61 461 45| S B 420 40 300 3™ a6l 35 32 32} 30| M| 97
62 47 460 451 b 48 42y 40 30 A A6l 35 337 3Z| W | B
63 49 48] 47 45 ) a4l 43 ] 42| o4l sw| 38y G6) 35 34| 32| 30
64 W 497 48 71 460 44| 43 42 41y vl 38| 37| 85 34| 82

3
o
b
<
@
&
r
&
&
¥
=

TZR B3
&
3
s
=
L
-1
>
s
-
'S
&
"
is

ool &y ost| sl A5l sl 330 52 3l oso| 49 ) 47l 6| 45| 43
72! syl sl as| 57} sl 55| 51 53] &2 sl | 4| 47 46
il w| G| sy | STl sej as| S| 53| 32 s1 ] ] 48| 46

7 850 e2f AL\ B)I 89 S| AT 6 S5 ssf B4p sz, A1) 0| 4
b G oext a2l oeL| sl oo 9 e8] 57| S8 55| 4! a3 521 51
el 63 ey osa| o2l g2l osl] 60} a6 S| a7k 56! 554 5+ 83 &2
M 66| 65 8¢y o4l 63 a2 | 6Ll e sy ossi 5T i 55| 54| 53
7 67| 86| 651 65| o4l 63 62} 61 S0 il 9! 85| 7| | 55
g lj 03| &) 670 61! 63 fi G:oealasloez) a1 ooof sy ) &7 86
I B Al ] | ! H i L
A Dmpression of wet-bulh thermorneter
AP
tem- I T T
pera- i i i
torell 3 j2f a3 e laltelrigioleuwilinialn

8 88| 8&6! s5| at] ws2i] wst| S0 TS| W 75| 74
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Table § =- Tabla for Obtaining the True Direction and Force of the Wind From the Desci of a Moving Vessel

Apparent dirsction of the wind {degraes off ihe bow)
0° 10* 20° 30" 40° 50 §0° m* 80 an* 1a0° 112° 120° 150° 140° 150° 160° 170° 180°
) 2 - & 2 s A 2 2 3 - L & £ I A A 2 b
Apparent | H 8 H H H H H H H H H H H H H H 2 H H
force 8 s L) g v s ] B w E @ [ L] g ] 3 v H o« .E ©n E ©n g @ [ ©n E ] g @ 5 ] s @ [ w 5 |
of B | €| s £|ef) €] 8| £|s2 | Ej€°| 8|2 w18 E[52 | &| £ w2l e® | €15 8182 €] 62) %1 &% | 8 gl ef| £ €2 £| 62 £
the [“lse|8(2e] e|loe) Sles|e|lce]|8lse|c|on)Sicse) s|ee|sjse|&jse|8|snjejsel a2 &2 &|l22tg|2s|af22 LHERR-
wind | l2% | 3(2% 3|5% | 3| e¥| gieP e F| el A T g|wr|a[gF e ey g€ 2t 8| er| a|eX| & 82|z g2 | el i gDy %
oaurort |2 B2t | 2l 2t | S(ps| 8| eb| 8|2 | 8|2 &2l 8|Eg| &jen| 8|fs| &2 8|2 85| &) 25| &2y & Eg| R| BE | & 2G| & 8%] &
SEAIO) : ;ﬂ _;o -sﬂ _:0 ‘:n -:Q .:;O -'.:D _:0 -;0 -:0 -‘0 -:6 h:b -.EO -‘B __uo .| = .| ..
o led| Sles| Sle3| 88| £ | S| g8) 8|2l f|ed| ejx| 8|c8|Blcs| 88| &b 812 82| & e5| 3] e8| 8| o8] 8| 28] 8
SleEE ) B1ZE| S|EE| &I L) S| 28 8| EE| 8| E& s|EE| | EE| & E2 5| g8 528|528} 5| 2E) S| BB| S/ B8] 5| 28| 8| EE| E|£E| 5
o R M| k| & glre|lelew| e alroleled| el e alap|alebl «)ed slew] Sep Sslepl el Rl S ekl SHe ~
§_ S e S| o 3 o S| e 5] e | £ o] e w| e | e e | 2 o | e o | ® LR ) | ® °| g LA L] | e s| s
& i Z i : Z H ; H ; Z i i £ g i H H i Z
= 2] = 3] € [ 2] 5] [ [ [ 2] = [ = [ (<] 2] [~
10] 180 3
154 180 | 4
0 20| 180 5
25 180 | &
301 180 7
35§ 180 ]
10 180 3|78 3176 3 (175 3|1m 2| 170 3| 16% 5| 160 3153 3| 1a8 3| 168 4|1 41171 4 (172 4 (173 4| 178 4| 177 4 (178 4 1180 | 4
154 180 4|17% 41177 41178 4|17 41174 41173 41173 4172 41172 4|173 4172 4 {174 4178 4178 4 |17¢ 5| 178 B | 17¢ 5 |180 S
20] 180 5172 5 [178 5 |177 51176 51178 5| 176 6 |174 & | 174 6174 5| 174 5|175 &8 1178 5178 6 {176 6177 6| 178 6172 6 }18C 6
1 25] 180 6| 179 & 178 6| 178 61177 6| 176 6| 176 61176 6| 176 61178 8/ 176 6 |176 5 |176 8177 61177 & 178 6| 17¢ 6| 179 6 | 180 ]
301 180 7179 71179 7|17 71178 71177 71177 71177 7| 178 7|176 71 176 7177 7177 71177 7 |17€ 71178 7179 71179 7 [180 7
354 180 7|79 7179 71178 7|18 7177 8177 8177 B | 177 8| 177 81 177 8177 8177 B (177 8 | 178 8178 glre 81180 8 180 B
10] 180 2 (170 2 [182 2 | 166 2 | 153 3| 151 3| 150 3151 31152 31153 41| 166 4| 1589 4161 4 | 164 4 | 167 4 {170 4173 41177 4 {180 4
15 ] 180 3175 3|1 3 {167 4 (164 4 | 162 4161 4181 4| 161 41162 4] 163 5| 164 5 | 186 5| 168 & | 170 51173 5| 178 51177 5 [180 &
2 20} 180 4177 4 | 174 4{171 4| 162 4 | 187 5| 186 6| 166 5| 166 & 166 5] 167 5188 8 | 169 6171 6 (172 6 {174 6|17€ 6178 8 (180 | 6
25] 180 5178 5 |175 6173 §|171 5| 170 6] 139 6| 169 6] 189 6| 189 8| 170 8170 6 171 7172 T}178 71178 7177 7178 7 {180 7
301 180 6178 6176 61175 6173 6| 172 8| 172 7170 71N 71171 7] 171 71172 7173 7174 71176 8 | 176 8|17 8179 E1180 | 8
5] 180 7|178 71177 7{17% T|174 7173 7173 7172 8172 81172 8| 172 8172 8 | 173 8174 8 175 B | 17€¢ 8| 17e 8| 17¢ 8 1180 8
1o} 180 1] 140 1127 2 3 2123 3| 126 3| 129 3| 132 4116 4| 140 4| 145 4| 148 4 | 183 4|1567 5 | 162 6§ | 166 5171 5176 5 |180 6
15] 180 2| 169 31169 3| 152 3148 3| 148 4| 1¢8 4| 147 41148 4! 150 5] 163 5| 156 S | 159 5| 162 5 | 166 6 | 162 6| 173 6 (178 6 |180 6
20 180 4| 174 4 1166 4 181 4| 158 4156 4] 156 5| 165 5| 156 5| 157 8| 169 6| 161 6 [ 183 8| 168 6 | 168 6171 71174 7 (177 7 [180 7
3 25{ 180 4176 5|170 6 | 167 5| 164 5] 182 5[ 1s1 6| 150 6] 161 6|15l 5] 183 7| 164 7 |168 7 ) 168 7 |170 71178 71178 7|17¢ 7 {180 8
0] 180 6| 177 s {172 6 {170 6| 187 8 | 168 6| 184 6| 164 7| 184 7| 164 7| 185 7] 166 8 | le8 8| 170 8|17 8 | 174 8176 8 | 178 8 | 180 8
35 180 8177 6 1174 6 (171 7 {168 7| 168 7| 167 7| 16€ 7| 166 8166 8| 187 8| le8 8 | 169 8l1n 21173 91174 91176 9|178 9 |180 9
10 4] 2| 3 2§ 69 2 75 3| 88 3] a7 3| 106 41113 4| 120 4127 5| 133 5| 139 51145 6| 151 6 | 167 6 [ 163 8| 189 6| 174 8 {180 [}
15} 180 1] 126 11115 2 {l1e 3118 3121 4]|12 4| 129 4| 124 5|18 5[ 143 B 147 6 | 152 6| 156 6 | 161 6 | 166 71171 7| 17€ 7 {180 17
s 20f 180 21161 3148 3] 4138 4| 137 41139 6] 141 5] 143 &1 146 6} 199 6| 182 7 {166 7| 160 7 |164 7 | 168 7172 71176 7 | 180 8
26§ 180 4| leg 4 1150 4 | 153 4 | 150 51148 5| 148 6| 148 6| 180 61 162 7] le4 7)187 7 1160 B {183 8 | 166 8 | 170 81175 8177 a 180 8
301 180 41173 6 |158 6 | 150 5| 157 6| 156 8| 154 6| 154 7] 166 7| 156 7| 158 81160 8 | 162 8 )165 8 | 188 91171 81174 9 {177 a {180 9
35¢ 180 61174 81169 6164 6|16l 6] 159 7| 158 7] 168 7] 168 8| 169 8} 160 81162 9 | 164 8 167 ¥ 1182 91172 9|1Te j1C {177 10 {160 {10
10 0 3 z 3| 4n 3| &6 4| 70 4| 81 4 92 5| 101 5| 110 5f 118 6] 126 €[ 133 6 | 140 6 | 147 6 {154 7160 7 | 167 71173 7 |180 7
15 ] 2| 38 2| 63 3| 79 3| so 41 99 4] 107 5{ 114 5)121 6] 127 6] 134 6 140 7 | 146 7 (161 7 1187 7 1163 7 | 169 81174 8 [le0 | 8
5 20] 180 1]111 2108 311l 3114 4118 41123 5| 127 6| 13z 6] 137 7[ 141 71146 711861 8 | 166 8 181 8 | 165 8 {170 8175 8 |180 8
261 180 2| 153 3138 3|13 4131 4121 6} 133 61138 6| 139 7] 142 7| 143 81151 8 | 156 8 | 169 8 |16z 9 1187 9|17 9176 9 |180 9
30| 180 4| 184 4 | 152 4|45 4 | 142 6| 141 6] 141 €| 143 7| 145 7] 148 8151 81 164 9 | 167 9161 9 |165 o | 168 9172 |10(176 (10 (180 {10
£ | 180 4169 4 | 1589 5| 153 5| 149 8| 147 6} 147 7| 158 8| 149 8| 151 8] 154 91157 9 {160 91183 {10 |166 {10 (170 |10 }173 |10|177 |10 (180 |10
10 o 4 17 4 33 41 48 5] 81 651 T3 6] B4 5| 94 & 104 6 11z 5{ 121 7| 129 7 1136 7| 144 7 {161 7 }159 8 | 166 8|173 8 {180 8
16 0 3| 24 3| 48 41 82 4 76 4| 87 5] 97 5] 106 6] 114 €1 121 7} 128 71135 7 | 142 B |148 8 |1565 8 | 161 8 | 168 B |174 8 |180 8
¢ 20 ] 2| 46 2| 70 3] 84 41 95 4]103 5] 110 & 117 6123 7| 12w 7] 138 8| 141 8 | 147 8 |1s52 8 1158 9 (163 9 | 169 9174 9 180 9
254§ 180 0} 101 2110 2108 4112 5)115 5| 121 6| 126 71131 7| 138 61 141 8] 145 9 | 150 9 | 155 9 | 160 9185 |10 |170 (10|17 10 |180 |10
30{ 180 2144 | 130 4 |125 41286 1127 6| 130 7| 133 7| 127 6| 1al 81 145 9| 149 9 | 153 9 | 158 10 |162 10 | 157 10 |171 12176 |10 |180 |10
351 180 4| 159 4145 4 |138 51| 138 §) 136 6| 127 7] 18¢ 8| 142 B 145 o[ 148 9{152 |10 (156 |10 160 |10 |164 {11 (168 |11 172 )11 |176 |1l |180 |11
10 [ 5| 15 5| 29 5 43 6| 56 6| o8 6| 75 6| 89 7| w8 7] 108 71 117.| 8] 125 8 | 134 8 }142 8 | 150 8 | 157 8 |185 8172 8 [180 9
15 ] 4 1 4 87 65} B3 5| 67 5| 72 6l 89 5| 29 7|18 7| 118 8] 124 8] 1131 B | 139 8 1146 9 1153 9 | 160 9 | 167 9| 173 9 |180 9
7 2 (o] 4) 28 4| 6O 4} o7 5] 80 6| ¥l €] 100 & 1098 71118 Bl 123 81130 8] 127 9 | 142 91149 91156 101182 10 (168 |10 174 10 |180 | 10
25 [¢] 21 47 | 70 41 RE 4| 95 5|13 6] 110 7| 117 7| 122 a4 12a 8] 135 9| 141 9 1147 10 | 152 10 {168 1c 182 10189 [10{175 |10 (180 |10
30 o of 0 2 97 e 4| 109 6114 6| 113 7] 124 8123 8l 13 9| 130 9| 145 | 10 1150 |10 |158 10 {160 |11 j165 11 (170 (13 }175 |11 |180 |11
36§ 180 21133 3]121 4 {120 5121 €| 124 71127 71131 8| 125 g 13 9| 143 | 10| 143 |10 {152 11 | 157 11 |161 [11 148 §11 | 171 |11{175 |1z |1BO |12
10 o 6 14 €| 27 7] 40 7| &3 7| sS4 7| 75 7| 86 B| &5 5 108 8 114 8123 9 | 132 9 | 140 9 |48 9 | 138 9164 9172 9 |180 9
15 0 6| 18 5| 32 61 47 6| €1 8| 73 7| 84 7| 4 81 103 &l 112 8| 120 9| 123 9 | 136 9| 144 10 | 151 10 (136 |10 | 166 |10]173 |10 |180 |10
8 20 ] 6 21 5| 490 5| 87 8| 71 6| 83 T 93 7| 102 B[ 1l0 8] 115 91128 9| 134 10 (140 |10 |147 {10 (154 |10 |160 |10 |167 |11 174 11 (180 |11
25 o 4| 72 4 52 41 6w 5| &2 €| 23 7| 10 7| 112 ] 117 @l 124 9] 131 | 10| 137 10 (144 |10 |150 |11 |158 |11 |1&7 11 1168 |11 | 174 1) |180 |11
30 o] 3] 45 3| 62 4 B4 5| o4 6|12 7| 110 al 118 8123 9| 122 101 12 10 141 10 | 147 11 | 152 11 [168 11 163 11 (189 |121{174 12 1150 |12
35 0 1] 73 5| 9l 4| au 6108 LN ¥ 7| 117 &l 122 @13 ®] 125 | 10} 139 | 10| 144 | 11 |149 (21154 |12 |159 (12 1656 {12 |170 |12 [175 |12 |180 {12
10 ) 8| 13 8l 25 2 38 51 50 8| 62 Bl 75 3| 83 9 22 ¢ 103 gt 112 9| 121 10 [1%0 | 1D |13 10 |147 |10 |1556 |10 |164 10| 172 10 1180 | 10
15 1] 7 16 71 0 7| 4 7 67 8| &% 8| a2 B| =0 S 130 o 100 &{ 117 | 10| 18 10 § 134 1 142 10 f150 |11 | 167 |11 {155 |11[173 11 (180 |11
a 20 [¢] 6| 18 6] & §| 51 7] 64 T| 78 &| &7 el o7 “1 16 ¢ 315 [ 10 123 | 12| 120 |1c {138 |11 |145 |11 |1s2 |11 115% |11 |1s6 |11 )173 (31 {130 |11
h 25 0 6| ¥3 &1 43 6 5o 6 75 7| 88 L B 104 20 11 €| 120 | 10| 127 10| 134 11 {131 11|48 11 |184 12 | 151 12 [167 |12 | 174 1t 1180 |12
30 0 4{ 30 4} &3 5| 70 6| 8z 7| 93 8| 102 8| 11c o | 117 lo| 124 10| 131 11| 137 11 | 144 11 |159 112 |166 Z | 162 1z [163 1% | 174 1z 1180 |12
35 [+] 3{ 4z 4| 87 4 2 6| er 7|1 8| 1l 8| 118 el 122 10| 124 11| 134 11| 140 | 11 | 146 1z |1s2 1z 158 | 183 12 | 169 12 | 174 12 (150 |12
10 4] e 7 o} 25 £ 7 9] 4y 9| B0 a 71 9| 81 1n{ 0l 10] 101 13] 111 in| 120 | 11 [12% 11 {137 11 |146 11 [ 156 11 |163 11 | 172 11 |180 |11
15 ] 8 14 3| a8 8| 41 3 54 9| &5 al 76 @l o7 129 o7 10| 108 12| 118 1] 124 11 |132 11 | 141 11 |149 |11 {157 (11 )65 |12 172 |12 l180 |12
10 20 [} 7 16 71 3 7] 46 8! &0 8| 72 9| B3 o e@ 104 12 o] 111 101 120 {11} 128 11 [136 |11 J143 |12 |151 |12 |158 12 |165 {12 | 173 |12 |180 |12
256 [+] 8 19 6} &7 7| 88 7| 66 8| 78 a| 8¢ 9l o9 121198 10] 113 11| 124 11} 131 11 [139 12 | 146 12 f152 12 [180 12 166 12 | 173 |12 {180 |12
20 Q 6] 23 6{ 44 6| 80 7 T4 8 85 & 956 g 104 12{ 113 13| 120 | 131 127 § 11} 134 12 | 141 12 (148 112 |154 12 |161 12 187 [12 | 174 12 1180 |12
35 o 4] 30 51 03 61 70 6 2 7 Z 8| 10z g{ 110 16{ 117 11] 124 11| 131 121137 | 12 | 144 12 [150 {12 {156 |12 162 12 |168 (12 [ 174 12 1180 [12
19 0 |10{ 12 10} 24 10 | 35 10| 47 10| &8 10| &9 11f 7¢ 11| ga 11| o3 11| 109 1| na 11 {18 o 138 12 {145 12 154 17 |67 (22 }171 |12 (180 |12
15 o] 9 12 yl 26 a| 3¢ 10| 51 0| 63 10| 74 10| B4 11| ©4 111 1% 111 115 11| 1zz 12 j131 2 | 139 12 |148 12 | 156 2 | 184 2 1172 12 1180 |1z
1 20 Q 8 15 9 29 @ M 9 56 9| B8 10| 7% | 8% 11| w8 11| 108 11| 17 21126 |12 |134 2 |142 12 {150 |12 |187 2 1166 |12 [17¢ 12 {13¢ |12
25 0 & 17 al 33 8| 48 gl £l a 73 10| 84 16} 04 11} 1G4 11| 113 12] 121 R I 11 12 |136 z |144 2 1151 17 | 169 12 | 186 12 | 173 {12 (180 |12
30 [} 7f 20 7| 3B 3| 84 8| 87 @ T2 G| o {2C| 99 111 18 11| 116 21 124 1z | 132 12 1139 {12 [146 |12 (163 2 (180 (12 187 12 1173 12 j180 |12
36 [} 8| 23 6| 43 71{ 60 & T4 8| 85 e a5 10| 104 11| 11z 11| 120 { 12} 127 2| 134 12 {141 12 |48 |12 |154 12 |161 » 1167 12 | 174 1z |130 |12
10 0 |1i1]| 12 11| &3 11| 35 1) | 46 R11) 57 11| es H T8 12 86 12 o3 12 | 108 121117 2 j1z7 2 | 196 12 {125 {12 |154 12 |162 1z |11 1: |180 |12
16 0|1 13 1c| 26 11 7 11| 49 11{ &1 11| 7= 11| 8z 1| ez 12 12 12| 111 | 12} 121 12 {129 12 {138 12 |147 {12 {156 |12 }16%3 12 {172 12 (180 |12
12 20 Oj10| 14| 2| 26 [10| 41 } 10| 65 (31| 65 | 21| 76 |11{ B7 | 22| 97 | 12| 206 | 12{ 115 | 12| l&4 2 {132 |12 [140 12 [143 |12 (156 {1z |1s64 iz {172 |12 {180 }12
25 ] 9| 18 9| 3 9| 45 10] 88 |1c| 70| 11| &1 | 1lf sl 2] 101 | 12| 1l1C {118 | 12| 127 |12 {135 |12 |142 |12 |160 {17 {168 |12 |185 |12 [175 |lz |leo {12
30 ] 8| 17 9| 34 o 49 9] 62 | 10| 74 | 11f 85 | 11| 95 2] 108 | 12| 122 | 12| 121 |12 | 129 | 12 |137 2 {144 (12 {152 2 1159 |12 |16 {12 |173 |12 |180 §12
35 0 8| 20 8 38 8| 54 g( s8 | 10| so) 10| 90 | 11| 100 12| 108 [ 12| 117 | 12| 124 | 22| 132 |12 |139 112 [146 {12 {153 |12 [160 |12 [167 12 {173 |12 (160 |12




TasLe 9.—Time of observation

WEST LONGITUDE, A. M,, CIVIL DATE

P Local e Local Qhinte | Local iy Local
ﬂ’ﬁé’f mean ﬂ]‘:gi_s mean ;lt’r:gl_’ Miean f:}‘ﬁgf mean
tude time, tude time, tude time, tude time,

a.m. a.m. - a.m. a. m.

°§”. A, m. °H k. m. e h. m. W h. m.
0 Noon 45 9 00 90 6 W 135 3 0

1 1 5 46 8 56 91 5 58 138 2 58
2 11 52 47 8 &2 92 5 52 137 2 52

3 11 48 48 8 48 93 5 48 138 2 48
4 1L 44 49 8 44 94 5 44 139 2 44

] 11 40 50 8 40 95 & 40 140 2 40

6 11 36 51 8 35 98 & 38 141 2 38

7 11 32 52 8 32 a7 5 32 142 2 32

& 11 28 53 8 2% 98 5 28 143 2 28

9 11 24 54 K 24 99 h 24 144 2 24

10 11 2 55 LI 1} 100 5 20 145 2 2

1t 11 1g 56 8 18 101 5 g 146 2 1g

12 11 12 57 8 12 102 5 12 147 2 12

13 11 08 58 8 08 103 5 08 148 2 08

14 11 04 59 5 04 104 5 04 149 2 04

15 11 0 60 8 00 105 5 0 150 2 00

18 10 56 ol 7 56 L0T] 4 56 151 1 5

17 o 52 62 7 52 107 4 52 152 1 52

18 10 48 63 7 48 J0s 4 43 153 1 48

19 1) 44 61 7 4 109 4 44 154 1 44

20 10 40 65 7 40 110 4 40 135 1 40

21 10 36 88 T 34 111 4 38 156 1 38

22 10 32 67 7 32 112 4 32 157 1 32

2 1; 28 [ 7 28 113 4 28 158 1 28

24 10 24 69 7 24 114 4 M 159 1 4

25 10 20 70 7 20 115 4 20 160 1 20

26 10 1e 71 715 11¢ 4 18 1gl 1 lg

27 10 12 72 7 12 117 4 12 1g2 1 12

25 16 08 73 7 08 118 4 08 163 1 08

29 10 04 7 7 04 119 4 04 led 1 04

30 10 00 75 7 00 120 4 00 165 1 ®

31 9 56 76 6 56 121 3 & 166 12 5¢

2 9 &2 il 6 52 122 3 52 167 12 52

33 9 43 7 6 48 13 3 48 168 12 48

34 9 44 79 6 44 124 3 44 169 12 44

35 9 4 80 6 40 125 3 40 170 12 4

36 9 36 sl fi 36 126 3 36 171 12 36

37 9 32 &2 6 32 127 3 32 172 12 32

38 9 28 53 6 2R 12: 3 28 173 12 28

39 9 24 8’4 6 24 129 3 24 174 12 24

40 9 20 85 6 20 130 3 2 175 12 20

41 9 ls 86 6 15 131 3 1§ 176 12 18

42 9 12 7 6 12 132 3 12 177 12 12

43 9 08 8B 6 08 133 3 08 178 12 08

41 8 U4 89 ¢ 04 134 3 04 17 12 04

i 1




TABLE 9.—T'ime of observation—Continued
EAST LONGITUDE, P. M., CIVIL DATE

Ship's | Lol |l spiprg | Local || gpjpys | Loaal | gpyyg | Local
longi- | ime, || longi- | Yimer || longl- | g || longl- | e
tude | 4 h tude | ;' tude | p'm! tude |, m
B | hm || °E | am |l cB | hm || °E | hom.
1 | 1204 || 46 | 308 || o | 6ot | 138 | 9 o4
2 f1208 | 47 | 30s| e | a8 || 137 | 9 08
3 (12l s | 312l ® [ 612138 | 012
4 12 16 49 3 16 9 6 16 139 9 16
5 122 | s | 32| e | 6= | 10 | 92
6 |12 24 fl B | 3 M 620 I 141 | 9 2
7 12 28 52 3 28 7 6 28 142 9 28
s |12a| 8 | 3a| o [ s32 || | 93
9 (123 || 54 | 33 || % | 63 || 144 | 93
0 |1z (| 5 | 31 (lwe | 6| 145 | 9w
u |zl % | 34 |l | o6 u |l 16 | 9w
12 | 1243 || 5 | 348 [[02 | 6 || 47 | 948
13 12 52 58 3 52 103 6 52 148 9 652
o lzwf o | 3 |ls | el M9 | o8
15 | Too |l s | 4 05 | 700 | 10 | 1000
6 | 1o+ | e | sot | 108 | 704 51 | 10 04
17| Tos 63 . 408 | o7 | 708 || 162 | 1008
s | 112l e | 412 (w8 | 712 | 18 |10
o [ 116 || 6 | 416 [l 100 | 718 |{ 154 |10 16
2 ] 120 | 6 | 4 u | 7 . || 185 | 10 2
20 | 12| 6 | 424 ||t | 7| 16 |10 2
o1l e | s (lu2 | 7| 1w | 03s
B ! 13 || e | 43 ||us | 73| 18 |10
3 13 || 6 | 43 |[14 | 73 (|1 | 103
3 1 14l 7 sl s | 70!l e {1040
B | 1w | sa|ne | 7|l 6 [10a
o oras | o7 | s |lnur | 748|162 |10 a8
®olovs |l 78 | as ) u8 | 72l 18 | 1
20 1 &6 74 4 56 119 7 56 164 1o 56
2 | 20 || % 50 il 120 | so0 (| 165 [ 1100
31 1 204 || 76 | 504 12 | 8 04 || 166 | I 04
22 | 2os 7 | 508 ([12 | sos|[ 167 | 11 08
3 | 212 7 | 512/l | sz 18 |12
38 | 2161 7 | 515l 12 | 516 | 10 | 11 6
3 | 22| s | 522125 | sa| 1w | 1w
w22l s | osacflie | osas o | moa
37 2|l s | 5% | 1w | sas || |0
3% | 23 (| m | 53 |l 18 | s |17 | u
3 | 28 (| 84 | 53 |12 | 835 74 | 1 3
0w 2w | 8 ! 50|18 | s[5 |14
i [ 2a oy oseo | 5o fl 131 | s a4l 7 |11 a
2] 28l & | 548 |12 | s |l 17 | 148
B 28 s | se |18 | sl s |16
st 28l s | 5 ff 3¢ | sl e | 11 ose
| 3w | w | 6o |l 135 | 900l 180 | Mid

TasLr 10.—Distance of visibility of objects at see (in nautical miles)

Heixht of Height of ohject ahove sea level (in feet)
observer's o
eye above I i
seafevcd a0 | 20 | 30 | s | w0 | so | 100 | 15 | 200 | 300 [ 400 | 600 | 800 |1,000
et) !
2] 8T .91 10.8 390151 I 198 1 23,51 26.5 1316360 30.8
N0 W5 L7 1.6 1.7 1159|185 ] 20.6 | 24.3 | 27.3 | 32.4 | 36.8 | 40.6
5.7 | 10.2 47123 .4 .6 | 19.2 | 20,3 | 25.0 1 28.0133.1(37.5] 41.3
L3108 AR HAL . 0 L2108 21,9 ) 5.6 ) 28.6 ) 33.7 1 38.1 | 419
9.9 114 L6135 . 6 LS | 20.4 | 22,51 26.2) 202 34.3 | 38.7 | 425
.4 [ 1.9 1] 14.0 .1 20,9 [ 23.0 | 2.7 | 27| 34839.2| 43.0
LS 123 HEE LA 5. 21,3234 27.1]30.1)35.2)39.6| 43.4
A1 L0 149 RO 192 2181239 27.6)30.6)357 (401! 43.9
13.2 15.3 S.4 1046 [22.2124.31250/(31.0/36.1]40.5]( 44.3
4.0 1.1 9.0 24| 230 251 ) 28.8 | 31.8| 36.0 | 41,3 45.1
4.7 16.% LY | 211 [ 28.7 [ 25.8 ) 20.5 | 32,5 61 42.0} 458
15. 4 17.5 L ZLS P24 T M E ] R0.2 4 33213834271 46.5
16.0 15.1 222242501271 30,8 ) 33.8 | 38.0 | 43.3 ] 47.1
16.6 8.7 N0 256 207 | 314 344 | 39.5 | 43.9 ] 47.7
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This chart gives the local time corresponding to Greenwich mean noon.
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