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WBAN MANUAL OF SURFACE OBSERWATIONS
CIRCUIAR N, 6TH EDITION
WEATHER BUREAU ADDENDUM

CHAPTER A-l. CEILING AND CLOUD HEIGHT
Al13500., DETERMINATION OF DIRECTION

Al311. NEPHOSCOPEx. Find the image of the cloud in the mirror of
the nephoscope. Move the eyepiece about, at the same time shifting
the horizontal arm until the cloud image seen through the eyepiece is
at the center of the mirror. Rotate the mirror until the cloud move-
ment is along one of the radial lines. The azimuth correspording to
this line is the cloud direction. Convert the azimuth to one of 8
compass points by use of the following table:

Table Al Direction equivalents

letters Degrees Jetters Degreeg
N 338® -~ 2R° S 158°¢ - 202°
NE R3® . 67° SW R03°® - 247°
E - 68° -~ 112° w 248° ~ 292°
SE 113* -~ 157° NW R93°® - 337°

# These instructions apply to the mirror-type nephoscope, which is
used in the Weather Bureau almost exclusively at this time.

A1440., METHODS OF DETERMINING CLOUD HEIGHT AND VERTICAL VISIBILITY

Al448, CEILOMETER. The ceilometer will be placed and continued in
_operation whenever clouds cover 0.1l or more of the sky. If the sky
is clear and clouds are forecast for the station, the equipment will
be placed in operation at least one hour before the expected time of
the appearance of clouds. The recorder gain should be set at 9, and
reduced as necessary after clouds are detected by the equipment. 1f
clouds are neither present nor forecast, the recorder, scanning, and
projector switches will not be turned on, but the ceilometer amplifier
will remain on continuously to keep the ceilometer ready for immediate
usee The scanning drum will be stopped at an angular elevation that
most nearly eliminates possibility of damage either from a strong
baseline reaction or from rays of the sun entering the drum.
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Al448.). PREPARATORY OPERATIONS. The following procedure will be
followed in placing the ceilometer in operation:

l. Projector — Turn the projector switch on.
2. Detector -

ae Adjust the amplifier gain control to insure optimum
performance in accardance with technical instrue-
tions. (See Figure Al-a).

be Place recorder-meter switch in the "recorder®
position,

3¢ Recorder -

ae Turn the recorder switch and the selsyn and scanning
switch on.

be Adjust the recorder gain control to provide a
maximum stylus oscillation of 5/32 inch in width.

ce Adjust the recorder paper so that the position
of the stylus with respect to the heavy horizontal
time-lines corresponds to the number of minutes
after the hour at the time of adjustment.

de Record the time (IST) and date of adjustment on the
extreme right side of the recorde.

Al448.2. INTERPRETATION OF CEILOMETER RECORD. The height correspond-
ing to the lowest angle at which maximum width of the stylus trace
occurs will be ascribed to the cloud base. (See Figure al-a). This
height may be computed in accordance with paragraph 1441(5)-(7) or
read from the scale attached to the recorder.

Al448,3. CEIIOMETER DETERMINATION OF VARIABLE CILOUD HEIATS. The
height ascribed to a variable ceiling will be the average height
indicated during several successive sweeps of the scanning drum. A
variable cloud height may be classified as measured, indefinite, or
otherwise in accordance with paragraph 1430-6.

Al448.4, INDICATIONS OF VERTICAL VISIBILITY. Under the conditions
indicated in paragraph 1441.2, the reaction of the ceilometer is in
general characterized by a strong signal at low angles. The signal
slowly falls to zero as the angle increases. The height corresponding
to the angle at which the reaction becomes zero will be used only as

a guide in evalimting the vertical visibility which may be several
times greater than this height (8ee Figure Al-b).
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Al448,.,5. MANUAL OPERATION OF THE CEILOMETER. When the recorder
record cannot be interpreted with certainty during the daytime, the
detector will be operated manually during the period of the
observation, as follows:

l. Turn off the recorder switch labeled "selsyn and scanning®,
Record the time (IST) and the date on the extreme right
side of the chart.

2« Turn the switch on the discriminator chassis to the
position labeled "meter®.

3 Turn on the detector meter switch.

4, Note the elevation angle of the scanner to the.nearest
0.1°%

5. Elevate the scanning drum by means of the crank, more
slowly as the critical angle is approached.

6. Determine the lowest point of maximum deflection of
the output meter as follows:

as Elsvate the drum beyond the lowest point of
maximum deflection.

b. lower the drum again to the lowest angle at which
a signal is indicated.

¢. Elevate the drum to the lowest point of maximum
deflection.

7. Read the angle determined in 6¢c and obtain the correspond-
ing height in accordance with paragraph 1441 (6) and (7).

Note: Values pertaining to variable ceilings and to vertical visi-
bility will be selected similarly to those described in paragrephs
Al448.3 and 1441.2, except that the deflection of the meter will be
observed, rather than the width of the stylus trace; ee.g., the point
of first full-scale deflection of the meter will correspond to the
lowest point of maximum oscillation of the stylus, and the point at
which the meter returns to zero will correspond to the point at which
oscillation of the stylus ceases.
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A1448.51. When the cloud height observation has been completed,
return the ceilometer to automatic operation as follows:

1. Reset the scanning drum te the angle noted in paragraph
Al448,5(4), (Note: If the drum is not reset, the scanner
will be ot of phase with the stylus until the stylus has
returned either to the extreme left or to the extreme
right of the recorder paper, when correct phasing will
usually occur automatically, but may require manual re-
setting. If the accuracy of a transit or of a complete
cycle is doubtful, cross out the trace at the left edge
of the transits)

2. Turn off the detector meter switche

3¢ Turn the switch on the discriminator chassis to the
position labeled "recorder®.

4. Turn on the recorder switch labeled "selsyn and scanning®,
Record the time (IST) and the date on the extreme right
side of the chart.

Al1448.6., USE OF CEILOMETER PROJECTOR AS A CEILING LIGHT. When the
recorder record cannot be interpreted with certainty during the night-
time, the projector will be used as a ceiling light in accordance
with paragraphs 1441-1441.4.
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Ad justment of Gain Controls

These traces were made a8 nearly simmltaneously as possible vith a detector gain
setting of 7 and a recorder gain of 5 at A, and a detector {sin of 4 and a recorder
gnin of 8 at B, The lover detector gain makes-more apparent the lowest point of
maximm reaction, Note, however, that in both instances this point occurs at approxi-
mately the same angular elevation,
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Sel-ection of Lowest Poiht of Maxim Reading

The lowest point of maximum reading during one of the transite is indicated at A,
Slight variation in lowest point of maximum reaction probably due to roll atructure
of clowd base, Several transits must be examined and careful visual cbservation of
the sky made in order to select representative value, In thie example, an angular
reading of 73,5° is representative of the entire period. ’

(6%-1-T)
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Correlation of Recorder Record with Visual Observation

Owing to broken clouds the traces at A and B are non-representative, and must be dis-

regarded, At A the reaction is apparently fram the side of a clowd; at B no clouds
were overhead at the time of the transits, This example illustrates the importance
of a careful visual observation of the sky and of an examination of the preceding
transite to avoid ascribing erroneous helght values to clouvd bases,

T

ne

Indication of Vertical Visibility

A 1ight snow that was falling obscured the cloude above, The point at vhich reaction
ceased, indicated om one of the transits by a small arrov, may be used as a guide in
estimating the vertical visidbility, However, this point represents a minimum ceiling
value and the actual vertical visibility may frequently be much greater, Every effort
mst be made under these circumstances to obtain ceiling cbservations from aircraft,
If pilot reports camnot be obtained, the obgerver will qualify the ceilometer indica-
tions as necessary on the basis of visual observations and past experience,
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CHAPTER A-2. VISIBILITY

A2010. All distances referred to in this manual are in statute
mlese.
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CHAPTER A-3. ATMOSPHERIC PHENOMENA

A3442,3. ICE-ACCRETION INDICATORS. Ice-accretion indicators are
furnished selected stations (See Par. 3510). The indicators consist
of a wooden bracket on the ends of which clamps are mounted to hold
a strip of aluminum. Each station is supplied with several stripse.
Any location that will insure exposure of the indicator to precipi-
tation, regardless of the wind speed and direction, will be satis-

factorye.

A3442,31. The strips will be stored in the shelter and protected
from blowing rain to insure that when they are exposed they will be
dry and their temperature close to that of the air. One strip of
the ice-accretion indicator will be exposed whenever freezing rain
is expected.

A3442.32, When freezing precipitation is occur ~ug, a strip free of
ice will be exposed ten or fifteen minutes befo:ro taking an observa-
tione It is essential that this interval of exposure be just prior
to the observation to avoid the possibility of reporting freezing
precipitation as occurring at the time of observation when actually
jce on the indicator might have formed some time earliers
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CHAPTER A-4, MEASUREMENT OF PRECIPTTATION (1-1-k9)

A4030, TYPES OF GAGES. The gages are of three types: 4- and
8-inch standard, 12-inch tipping bucket, and 8-inch weighing. The
inside diameter of the top cylindrical portion of the receiver is
used to define the size of the gage. If other gages are awvailable,
the weighing gage, even though shielded, will not be used for
official precipitation measurements unless it is equipped with
6-hour gears.

A4030,1. Measuring tubes, appropriate to the 8-inch standard and
tipping-bucket gages, hold 2 inches and 1 inch, respectively. A
special measuring stick, graduated to read directly in hundredths

of an inch, may be used with either of these tubes. Measurement is
facilitated by a ten to one ratio of the cubic content of the
measuring tube to that of the gage. Therefore, a two-inch measure-
ment is graduated over a twenty-inch length of the measuring stick.
The 4-inch gage, which holds one inch, is made of transparent plastice
The receiver is graduated in hundredths of an inch. This construction
permits of measuring the precipitation without the use of a measuring
tube and stick. The weighing-bucket gage records the amount of preci-
pitation on a chart placed on a clock-driven drum. A stick measure-
ment is not made of the precipitation caught in this type of gage.

A4031. 4 AND S-INCH STANDARD GAGES. These gages consist of three
parts: the overflow container, the measuring tube, and the receiver
assembly. Whenever freezing rain or solid forms of precipitation

occur or are expected, the receiver and the measuring tube should be
removed to0 allow representative amounts of these forms of precipita~

tion to be caught in the overflow container.

A4032. 12-INCH TIPPING BUCKET GAGE. This gage is used to measure
liquid precipitation only. The mechanism of the gage consists of a
double bucket that tips back and forth on pivot bearings. When 0.0l
inch of rain has fallen through the funnel into one of the buckets,
the bucket tips, discharging the water into the reservoir, and bring-
ing the other bucket under the funnel. The gage is comnected to a
register that records the tipping action on a chart from which amounts
of precipitation to the nearest 0,01 inch, and rates of fall, can be

determined.
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A4032.1. The mechanism is enclosed in a cylindrical container
that includes the reservoir. A detachable cover fits on the upper
rart of the container. This gage is subject to damage by snow,
sleet, and freezing rain; therefore » When any of these forms of
precipitation is present or expected, remove the tipping bucket and
cover the cylindrical container,

44032.2. If precipitation is not occurring at the time of observa-
tion and a tipping-bucket gage is used, open the door of the tipping
mechanism and tip the bucket ten times. This places a time mark on
the chart and tests the mechanism for correct functioninge. Tipping
the bucket ten times will bring the register pen into the same
position as before tipping. If precipitation is occurring, omit
this operation.

A4033. 8-INCH WEIGHING GAGE. The 8-inch weighing gage consists of
a collector ring with a removable funnel and a bucket mounted on a
weighing mechanism that is comprised of a platfomm, spring, and
linkage. The weight of the precipitation is converted to equivalent
inches of precipitation by the gage and recorded on a chart cali-
brated to read in hundredths of inches,.

A4033.1. The capacity of weighing gages depends on whether the pen
linkage permits single, double or triple traverse of the pen over
the chart. In the single traverse type the pen records on its
ascent, the double traverse type on its ascent and descent, the
triple traverse type again on a second ascent. The series of
traverses is usually equivalent to the capacity cf the weighing
buweket. In summer, the weighing bucket will ordinarily be emptied
vhen the chart is changed. In winter, during periods of freezing
temperature, the gage should be charged with antifreeze by placing
in the bucket one quart of commercial anhydrous calcium chloride
(weight approximately 1-1/2 pounds) which is then dissolved in one
quart (two pounds) of water. Do not use a more concentrated solu-
tion of calcium chloride. The solution may be covered with a small
amount of light o0il (SAE 10) to prevemt evaporation. The calcium
chloride will ordinarily be furnished by the inspector or the super-
vising statione The bucket will not be emptied until it is filled to

75% or 80% of capacitye.

A4033.2. At each observation inspect the mechanism to determine that
the clock is running and that ink is flowing from the pen. If
vibration or repetition of the trace over the same ordinate causes
the pen line to appear t0o wide for accurate evaluation of small
amounts of precipitation, adjust the pen upmards 0.10 or 0,05 inch
and make a notation to this effect on the charte
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A4033.3. To determine the amount of precipitation to the nearest

0.01 inch during a designated period, measure the vertical distance of
the pen at the time of observation from its position at the time of
the preceding observation. Convert this distance to ordinates and
tenths. Some charts are graduated to read directly to 0.10 inch, and
others directly to 0.05 inch; interpolation for values between these
is necessary. I1f the pen traverse has reversed within the observa-
tional period, determine the vertical distance (a) between the trace
at the beginning of the observation period and the point where the
trace reverses direction, and (b) between the point where the trace
reverses direction and the position of the pen at the time of observa-
tion. Add the amounts to obtain the total precipitation.
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CHAPTER A-5. TEMPERATURE

AS5310, SNOW SURFACE TEMPERATURE OBSERVATIONS. These observations will
be taken at raob stations north of the 40th parallel.

A5410. WATER TEMPERATURE OBSERVATIONS. See paragraph All45S,
A5500. TELEPSYCHROMETER

A5510. GENERAL. The telepsychrometer is designed to measure dry-bulb
temperatures and wet-bulb depressions at a meteorologically representa~
tive location and record them on a chart in an observatory. The L and N
(Leeds and Northrup) type provides dry-bulb temperatures over a range

of 20° to 120°F., and wet-bulb depressions from 0° to 50°F. at tempera-
tures above 32°F. The telepsychrometer consists of two basic units: the
exposure unit and the recorder.

A5520. EXPOSURE UNIT. The exposure unit contains two continuously
ventilated resistance thermometers, called thermohms, which correspond
to the dry- and wet—bulb thermometers of mercurial psychrometers. One
of these thermohms is kept wet by a wick partially immersed in a tray of
water automatically replénished from & conical reservoir. Access to the
thermohms and reservoir is gained by loosening the knurled nuts on each
of the three supporting legs near the bottom of the cylindrical housinge.
The housing should be turned slightly before it is lowered over the legse.

A5521. MAINTEMANCE. Clean wicking must be kept on the wet thermohm. The
replaced wick will be discarded and a new one installed at least weekly,
and more often if necessary. If the wick is not clean, indicated de-

- pressions will be incorrect. For convenience in changing the wick, a
spring arrangement on the wet thermohm permits of elevating it from the

normal horizomtal positione
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A5521.1. The conical reservoir must be supplied with distilled water.
If the reservoir becomes dry, indicated depressions will gradually
decrease. The reservoir is removed for filling by lifting it upwards
through its upper support. The water tray must be clean and the
ventilation ducts unobstructed. Routine inspection trips to the
exposure unit will be regularly scheduled to insure the required
maintenance. The fan motor bearings will be lubricated with SAE 20
oil once every three months. Access to the motor is gained by removing
the conical cap on the exposure unite.

A5530. RECORDER. A complete description of the recorder mechanism
and charts, and details of maintenance, will be found in the I&N book-
lets furnished with the recorder. Special attention will be given the
instructions for lubricating the equipment, inking the pad, and chang-
ing the paper. These instructions are in Section 22, 18A and 16 of
the I&N Booklet 1235. :

A5531. CAIIBRATION. Calibration of the equipment will not be made by
station personnel. As a special precaution against turning the small
calibration dial in the upper left cornmer of the recorder between cali-
brations, the dial will be securely fastened to the recorder chassis
with scotch tapee

.5532. RECORD. The recorder prints alternately the current dry-bulb
temperature and the depression of the wet—-bulb on a chart whose vertical
lines represent 1° intervals of dry-bulb temperature and 0.5° intervals
of depression. The dry-bulb temperature trace consists of a dot and the
figure "1% printed similtaneously. The wet-bulb depression trace con-
sists of a dot and the figure "2%, All readings will be estimated to
tenths of degrees from the position of the extreme left edge of the dots
with respect to the vertical lines.

A5532.1. Horizomtal lines identify the hours by the figures O to 23
printed near the left margin of the chart. When a new roll of paper is
first installed, or when the recording of temperatures and depressions
is incorrect with respect to time, the paper will be adjusted for time
by turning the upper cylinder on the recorder. Notations concerning
the adjustment will be made in accordance with Chapter A-13.

A5532.2. Maximum and minimm dry-bulb temperatures for any period are
selected by noting the dots on trace "1" farthest to the right and left

respectively during the given periode.

A5532.3. A short line will be directed to the right of the dry-bulb
reading and the notation "6 H" entered at each 6-hourly observation.
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AS540, OBTAINING PSYCBROMETRIC DATA, During the period of operation
of the telepsychrometer, temperature, dew point, and relative humidity
will be obtained in accordance with the following instructions,

A5541. When the wet-buld temperature obtained from the telepsychro-
meter data is higher than 33°F,, temperature, dew point, and relative
humidity will be obtained from the telepsychrometer data,

A5542, When the wet-bulb temperature obtained from the telepsychro-
meter data is 33°F, or less, and the telepsychrometer dry-buld is
above 20°F.:

1., Dry-buld temperatures, including maximum and minimum
temperatures, will be taken from the telepsychrometer,

2, Wet-buldb temperature will be obtained by comparing the
telepsychrometer dry-bulb temperature with the dew
point derived from mercurial psychrometer date,

(e) If the dew point 18 equal to or higher than the
telepsychrometer dry-bulb temperature, the wet-bulbd
temperature will be regarded as equal to the telepsychro-
meter dry-bulb temperature,

(b) If the dew point is lower than the telepsychrometer
dry-buldb temperature, the wet~-bulb temperature will be
computed from the observed telepsychrometer dry-bulb
temperature and the dew point computed from the observed
mercurial wet- and dry-buldb temperatures, Psychraometric
diagram 1-A (Form 1186-A) or 1-B (Form 1186-B) is used
for this computation (See paragraph A5545) .

3. Dew point will be derived from mercurial psychrometer
dry- and wet-bulb temperatures,

Relative humidity will be derived :rom the telepsychro-
meter dry-bulb and the dew point temperature obtained
from the mercurial psychrometer data,

A5543, When the telepsychrometer dry-bulb temperature is 20°F, or
less, temperature, dew point, and relative humidity data will be
obtained from psychrometers using standard mercurial or alcohol
thermometers,
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AS5544. Ses Table AZ for a tabulation of the instructions contained
in paragraph A5540-43,

TABLE " AR

Methods for obtaining Dry- and Wet-Bulb, Dew Point, and Relative
Humidity values using telepsychrometers.

Wet-bulb (from
telepsychrometer
data) higher
than 33°F,

Telepsychrometer
dry-bulb higher
than 20°F.,wet-
bulb 33°%. or
higher.

Telepsychrometer
dry-bulb R0°F,
or less.

Bulb

Wet—

Dew
Point

Relative
Humidity

From telepsy-
chrometere.

From telepsychro-
meter dry-bulb
temperature and
wet-bulb
depressions

From above dry-
and wet-bulb
temperatures.

From above dry-
and wet-bulb
temperatures.

From telepsy-
chrometer.

From telepsychro-
meter dry-bulb
and standard psy-
chrometer dew
point. (Use dia-
gram 1-A and 1-B).

From standard psy-
chrometer dry- and
wet-bulb values.

From telepsychro-
meter dry-bulb
and standard
psychrometer wet—
bulb,

From mercurial or
other standard
psychrometer.

From mercurial or
other standard
psychrometer.

From standard psy-
chrometer dry- and
wet-bulb values.

From standard psy-
chrometer dry- and
wet-bulb values,

A5545.

at stations whose pressure is more than 29,5 inches.

PSYCHROMETRIC DIAGRAM,

Diagram 1-A will be used at
stations whose mean pressure is 29.5 inches or less, and diagram 1-B

(See Figure

A2 a~b). The diagram appropriate to the mean station pressure is used
in the following manner: :
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l. Jlocate the intersection of the horizontal line
corresponding to the dew point temperature and the
slanting line corresponding to the dry-bulb
temperature. Interpolate to tenths of degrees
when necessary.

2. Read from the adjacent vertical lines the wet-
bulb temperature to tenths of degrees Fahrenheit.
EXAMPLE

Given: 1l. Mercurial dew point temperature of R0.0°F.
2, Telepsychrometer dry-bulb temperature of 27.7%F.

3 Mean station pressure of 29.6R inches.

Computation: Enter diagram 1-B along the horizontal R0.0°F. line
and the slanting 27.7°F. line (interpolated). The
vertical temperature line of 25.5°F. (interpolated),
passing through their point of intersection is the

wet-bulb temperature.
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U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU
W. 8. Fomm No. 11863 PSYCHROMETRIC DIAGRAM I-B For P=29 In. Hg.
RELATING DEW.-POINT, DRY- AND WET-BULB TEMPERATURES
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CHAPTER A-7, FPRESSURE (1-1-k9)

AT7250, ERRATIC ANEROID BAROMEIER CCRRECTIONS, Report erratic aneroid
barometer corrections immediately to the Regional Office,
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CEAPTER A-9, AIRWAY AND SUPPLEMENTARY OBSERVATIONS  (1-1-49)

A9012, CONTROL-TOWER VISIBILITY OBSERVATIONS, At Weather Buresau
stations where CAA airport traffic control towers are situated, visi-
bility observations will be taken in accordance with instructions
contained in paragraph 9012, unless specific exception has been made
by the Central Office, At stations where telautograph facilities are
evailable to both Weather Bureau and control tower personnel, control
tower personnel may record visibility observations on the telautograph
tape instead of on Form 1130. Whenever this is done, the attention of
the Weather Bureau observer will be brought to the observation
immediately, either by buzzer or otherwise, Receipt of the observa-
tion will be acknowledged by the observer, and the observation will
then be recorded on Form 1130 in the Weather Bureau office,

A9120.,01, OFF-TELETYPE OBSERVATIONS, The time at which record
observations at. off-teletype stations are to be telephoned or tele-
graphed to a relay station will be specified by the Regional Office,

A9120,02, OMITTED OBSERVATIONS, A record observation may be omitted
when a pilot balloon is being observed, provided the ceiling is above
9750 feet and the visibility is 10 miles or better, However, before
the pibal 1s started in such cases, arrangements should de made with
the CAA operator to transmit the code group "DCAVU" instead of the
regular hourly observation, Thies code group means "Surface observa-
tion omitted on account of pibal, but ceiling is more than 9750 feet
and visibility is more than 10 miles." Since at such times the ceiling
and visibility would dbe unrestricted, safety of aviation would not bde
endangered, (See paragraph A110L,)

A913k .0k (3), TORNADO REPORIS, Officials in charge will make such
arrangements as. are possible with local news agencies, state or local
police departments, or other organizations having special communi-
cation facilities, to insure that reports of tornadces in the vicinity
will be relayed promptly to their stations.

A9140, LOCAL FXTRA OBSERVATIONS

A91k1, Local extra observations will be taken at ‘intervals not
exceeding fifteen minutes under the conditions specified in paragraph
9141, They will be taken at first-order alrport stations unless other-
wise specified by the Central Office, and at certain CAA stations
specified by the Regional Offices,
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A9142, Local extra observations of one or more elements requested for
aircreft errivals or departures will be taken upon request at all
stations,

A9150, CHECK OBSERVATIONS, Check observations will be tzken at all
stations where scheduled dbroadcasts of local weather are made,

A9216, LOG OF DIFFERING LOCAL WEATEER OBSERVATIONS, A log will be
maintained of differences in local. weather conditions observed by a
pilot in flight from those observed at the ground., The pilot'se
position with respect to the station and the exact time he took the
observation will invariably be entered in the log, which may other-
wise be as brief as is consistent with a detailed account of circum-
stances relevant to the differences, The log will be maintained in
the station file for a period of at least one year, after which it may
be destroyed,

A9217, RECEIPT OF PILOT REPORTS, In order that all pireps may become
available for dissemination promptly after their receipt at the ground
station, and to inswre that any differences in reports of local weather
may be discussed with pllots or ground personnel of commercial airlines
before the relevant circumstances have been forgotten, the personnel

at each station used as a terminal for commercial airlines will
arrange with the ground personnel of the airlines for prompt delivery
and, where necessary, discussion of the pilots' reports,
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CHAPTER A-10, DISSEMINATION AND TRANSMISSION

A10080, CORRECTED REPORTS - ENTRIES ON WB FORM 3069, Entries on
Form 3069 will be made in the following menner:

1, When a correction for an airway or aynoptic record
observation has not been filed for transmission in
accordance with paragraph 10080, Form 3069 will be
prepared and routed in accordance with instructions
printed on the form,

2., When the attention of the observer has been called to
an error by receipt of Form 3069 from another station,
the error will be corrected in accordance with para-
graph 10080, Form 3069 will be signed and routed in
accordance with instructions on the form,

A10400, USE OF FORM 3024B

A10410, GENERAL, Data from original records of observations,
telegrams, or observations received by telephone, will be entered

on Form 3024B prior to filing coded observations for transmission by
teletype or radio, It will be used at all stations where Civil
Aeronautice Administration communicators tranamit (but do not take)
airway or synoptic observations, (Exceptions may be authorized by the
Regional Offices when it is impractical to use this form,) Observa-
tions received at Weather Bureau astations from other weather observing
stations for teletype transmission will be entered on Form 3024B
wherever the observations are filed with the Civil Aeronautics
Administration, In this case only, a file copy will be retained in
the ?tatifn fi}es for aix months, Prepare additiomal copies as
required locally.

A10420. INSTRUCTIONS FOR ENTRY OF DATA ON FORM 3024B (Revised -
Effective January 1, 1949).

Al10421, HEADING, Enter the date and time of filing the observation
in the upper right corner, (A time stamp may be used for this
purpose,) Use a six-figure group: the first two figures for the day
of the month and the last four for the filing time of the observation
in terms of the 2hk-hour clock, The group will be followed by a letter
designating the time zone, local standard or Greenwich, e.g., 061932E,
110028Z, The use of local or Greenwich time will accord with trans-
mission reguirements,
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Al0422, ENTRIES FOR AIRWAY OBSERVATIONS (Including Pilot Reporfs and
Additive Data) .

Al0k22,1, 1In the "Station" block, enter station letter identification
as listed in Civil Aeronautics Administration Federal Airways Manual

of Operations,

Al0422,2, 1In the "Type" block, enter "S,"” followed by the serial
number of the observation if the observation is a special or record-
special, "L" if it ie a local extra, (v") if it is a check obaervation.
Omit entry for record .observations.

Al10422,3, In the "Time" block enter a four-figure time group, followed
by a letter time-zone designator, in 24-hour clock, for special, local
extra, and check observations, Omit entry for record and record-
special obaservations,

A10k22 L, Succeeding entries will correspond to those in columns
3 - lh, inclusive, of WBAN 10A, (For coding instructions for entry
on WBAN 10A, see chapters 10 and 11.)

Al0k23, ENTRIES FOR SYNOPTIC OBSERVATIONS., Transcribe coded mesgsages
or enter telephoned or telegraphed messages on the lower lines of the
form,

A1042k, OBSERVER'S INITIALS, Enter observer's initials on the lower
right side of the form,

Al0425, CORRECTED OBSERVATIONS, When transcribing corrections to
observations, enter "CQN" above the station designator block, Tran-
scribe the entire corrected airway or synoptic observation, Note that
although paragraph 11032 does not require an additional entry on WBAN
10A of the entire observation in which an error occurred, it is
necessary that the complete corrected observation be entered on Form
3024B, since the entire observation must be tranemitted to correct a
single error,

A10500, CODING FOR COMMERCIAL TELEGRAPH TRANSMISSION

Al0520, All symbols and intensity modifiers will be telegraphed in
their word equivalents, The elements comprising the observation will
be prepared for telegraphic transmission in the same order as that
indicated in paragraphs 10010 - 10070, Decimal points and the word
"slant" will not be transmitted, The complete value of ceiling and
cloud height, sea-level pressure, and altimeter setting will be
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transmitted, e.g., measured 1200 (ceiling); 2990 (altimeter setting);
10122 (sea-level pressure)., The word "missing” will be used to indi-
cate missing data pertaining to an element normally included in a
report, The station identification and the time of the report will be
omitted from the coded message. When the telegraphed message 1is
prepared for teletype distribution at the receiving station, the
station identification, and time of the report when required, will be
supplied from the heading of the telegram and coded in accordasnce with
paragraphs 10110 - 10140,

Example
As received at San Francisco from Hollister, California:

ESTIMATED 5500 OVERCAST LOWER BROKEN 9 LIGHT RAIN 6563
NORTHEAST 1] ESTIMATED 11000 OVERCAST 2000 SCATTERED

As prepared for teletvype distribution:

HLL 0600P E55@&D9R- 65/63«11/5110@20®
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CHAPTER All, ENTRIES ON WBAN 10 (1-1-49)

Al1001, GENERAL, WBAN 10 A, B and D will be used at all stations

taking airwey observations, In addition, WBAN 10D will be used at

all stations preparing WB 1001B, CAA stations will omit entries in
colwms 20, 22-35, 50-56, and 71-77 of WBAN 10 A and B,

A11002, PREPARATION AND DISPOSITION OF WBAN 10, WBAN 10 will dbe
prepared in duplicate unless additional copies are required locally,
A moderately hard pencil will be used, Forward the original coples
for the preceding week to WRPC every Saturday. On the second working
day of the following month, forward all remaining original copies
for the completed month with the month's automatic records, which
w11l include all data for the last day, When any form cannot be
mailed on the specified date, forward an explanation to the WRPC on
or before that date, When the originals are returned from WRPC , file
them as part of the permanent local record and forward the carbon
coples to the Section Center,

A11004, RECORD OBSERVATIONS OMITTED DURING A PIBAL, Visual data
observed at the scheduled time of an omitted record obgservation, and
data taken from autographic records corresponding to the time of the
omitted record observation, will be entered on WBAN 10, for record
purposes, as follows:

1. Enter "R" in colum 1,

2. Enter, in colums 2 and 16, the time of the beginning
of the observation sequence in which the omitted ob-
servation normally would have appeared,

3. Enter data pertaining to ceiling in column 3 , 8ky in
colum U, visibility in colum 5, weather and obstruc-
tions to vision in column 6, and cloudsand obscuring
Phenomena in columne 21-35, These data will be observed
during the pibal at the time the omitted observation
vas scheduled to be taken,

4, Enter dry-bulb and wet-bulb temperature data in columns
8, 18, and 19, These data will be interpolated between
the dry-buldb and wet-buldb values recorded in the ob-
servations immediately preceding and following the
omitted observation, except that the data will be taken
from thermographs or telepsychrometers at stations
equipped with them,
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Enter, in colwms 9 and 20, dew point and relative
humidity data, computed in the usual manner from the
interpolated dry-buldb and wet-bulb temperature data,

6. Enter data pertaining to sea-level pressure in column
7, altimeter setting in column 13, gtation pressure
in column 17, pressure tendency in colum 36, and net
three-howr change in column 37, The basic data will
be taken from the barograph trace, The dry-buldb
temperature obtained in accordance with the preceding
instructions will be used to obtain the 12-hour mean
temperature for pressure reductions,

7. Enter surface wind direction and speed in columms 10
and 11, These data will be taken from multiple
registers at stations equipped with them, At other
stations, the wind data will be estimated during the
pibal at the scheduled time of the omitted observa-
tion,

8. Enter any remarks noted during the pibal, and additive
data, if appropriate, in column 14, ZEnter the author-
ized contraction "FIBI" in parentheses in columm 14,

A11021, LATE OBSERVATIONS, If an observation is taken late and no
appreciable changes have occurred since the scheduled time, the
entire observation will be enclosed in parentheses, If conditions
have chenged appreciably since the scheduled time, estimate the
probable conditions at that time, using recording instruments
wherever possible, and enter the observation in red pencil, In
elther case, the observation will be used for computation of sums
and averages,

A11032, CORRECTION OF ENTRIES, Corrections indicated by the WRPC
on WB Form 5066 will be mede on retained records in red,

A11105, VISIBILITY., (Colwmn 5) At stations taking less than 24
record observations, enter the visibility value for hours when
personnel are cn duty, The entriee will be made at thirty minutes
past the hour,

A11105.3. CONTROL TCOWER VISIBILITY, See paragraph A9012,

A11106, WEATHER AND OBSTRUCTIONS TO VISION, (Colummn 6) At stations
taking less than 24 record observations, enter the weather and
obstructions to vision during hours when persomnel are on duty,
These entries will be mede at thirty minutes past the hour,
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A11111, WIND SPEEDP. (Column 11) Enter wind speed in miles per hour,

Al111k .5, ADDITIVE DATA GROUPS, Separate instructions for the coding
and transmission of additive data groups transmitted with record
observations at 3- and 6-hourly periods will be furnished stations
requiring them,

A11418, DRY-BULB, (Column 18) At stations taking less than 24
record observations daily, enter the corrected thermograph temperature
indicated at thirty minutes past the hour for hours in which an hourly
observation was not taken, Enter these temperatures to whole degrees,
If the thermograph fails, enter in parentheses data obtained dby inter-
polation,

A11421, TOTAL SKY COVER, (Columm 21) At stations taking less than
2k record observations, enter total sky cover, observed at thirty
minutes after each hour that personnel are on duty between sunrise
and sunset, Enter estimated total sky cover in parentheses for day-
light hours that persomnel are not on duty,

A11438, PRECIPITATION, (Columm 38) At stations equipped with
recording gages, enter corrected hourly amounts of precipitation in
Inches and hundredths for the period beginning with the hour printed
in colum 16, Enter "T" for amounts of 0.005 inch or less, Omit
entry if precipitation has not occwrred during the hour, If the
automatic record fails, enter estimated hourly amounts in parentheses,

A11439, SUNSHINE, (Columm 39) Enter corrected hourly sunshine in
minutes, for the period beginning with the hour printed in column 16,
as obtained from Form 1017, If the automatic record fails or is
known to be incorrect, enter estimated hourly values in parentheses,

A11440, WIND DIRECTION AND SPEED, (Colwm 40) At stations not
taking 24 record observations daily, enter prevailing hourly wind
direction and the corrected wind speed for the period beginning with
the hour printed in column 16, Wind speeds obtained from Form 1017
will be corrected in accordance with Table 1k, e.g., SW-18 DI-1,

A11k4k9, HEIGHT OF 850-MILLIBAR SURFACE, Entries will be made on
WBAN 10B at stations designated by the Central Office to compute this
datum,
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A11451, SEA, STATE AND DIRECTION,
A11455, WATER TEMPERATURE, -
Entries will be made on WBARN

A11456, SOIL TEMPERATURE, 10B at stations designated by
the Central Office to observe
A114T74, THICKNESS OF ICE ON WATER, these data,

A114k75, FROZEN GROUND LAYER,

A11478, MAXIMUM AVERAGE 5-MINUTE SPEED AND DIRECTION . (Colum 78)
Enter corrected data from Form 1017 in this colwmn, To obtain corrected
wind speed data, apply appropriate corrections frcm Table 1k (see
paragraph 8231) to the uncorrected data obtained from Form 1017,

Al1h79, TIME OF MAXIMUM AVERAGE 5-MINUTE SPEED, (Colum 79) Enter
the time of beginning to nearest minute L,S.T.

A11480, FASTEST MILE AND DIRECTION, (Column 80) Enter corrected
data from Form 1017 in this column. To obtain corrected wind speed
data, apply appropriate corrections from Table 14 (see paragraph 8231)
to the uncorrected data obtained from Form 1017.

A11481, TIME OF FASTEST MILE, (Colum 81) ZEnter time of beginning to
nearest minute L.S,.T,

A11485, REMARKS, NOTES, AND MISCELLANEOUS PHENOMENA (colm 90)

(a) General, At stations on the Great Lakes and navigable
rivers, enter the dates of opening and closing of navigation, At all
stations, enter notes on receipt of flood or storm warnings and
advisories, and severity of damage done by floods or storms s and notea
of wnusual meteorological conditions, such as obstructions to vision
at a distance, or wind shifts not entered in colwmms 10-12, Enter
additional weather information not provided by the recording instru-
ments and scheduled observations, Attach newspaper clippings of
weather conditions of exceptional general or local interest, When
space in column 90 is insufficient, entries will be continned on an
additional sheet attached to it,

(b) Frost and Freeze. Record frost and freeze as follows:
1. In California, Southern Arizona, 'Florida. and along the

immediate coast of the Gulf of Mexico, enter date of
occurrence of each frost or freeze throughout the year,



435
(1-1-k9)
2. In those portions of Washington and Oregon west of the
Cascades and at all stations south of the 35th parallel
except those in (1) above, enter date of occurrence of
each froet or freeze after March 1 until the first
killing freeze in autumn,

3. At all stations, enter date of occurrence of each frost
or freeze:

a, on and after the date the daily normal mean tempera-
ture rises to 43°F. until the first killing freeze
in autumn,

b, between May 1 and August 31,

Whenever killing freeze occurs, enter a statement of the kind of
vegetatlon killed, degree of maturity at time of freeze, estimated
percentage of loss, and any other pertinent data, If the dates of
the first and last killing freeze cannot bde determined, enter the
first date with a minimum temperature of 32° or lower in the autumn
and the latest date with a minimum temperature of 32° or lower in the
spring, provided that while the temperature was 32° or. lower, there
was a period vwhen precipitation wag not occurring, '

(¢) Excessite Precipitation, (Column 90) A rubber stamp will
be used to provide spaces when necessary for the entry of excessive
rrecipitation, data in colwm 90. When the rate of fall of precipi--
tation for any period equals or exceeds the depths shown in Table
A3, enter thd® maximm amount of precipitation for each period, If
any or thess amounts pccur on parts of two days, underline the amounts
concerned and enter both dates to the right of the 180-minute columm,
If two or more storms, each having excessive precipitation, occur on
the same day, separate entries will be made for each,
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’ TABLE A3
FXCESSIVE PRECIPITATION
(For all stations)
Duration Depth of Duration Depth of
in Precipitation in Precipitation
Minutes in Inches Minutes in Inches
5 0.25 60 .80
10 .30 80 1.00
15 .35 100 1.20
20 RTo} 120 1.k0
30 .0 150 1.70
45 .65 180 2.00
A11485,2, TORNADO, Enter an accurate description of all meteoro-

logical elements accompanying the tornado, Information on the follow-
ing points is desirable:

(1)

(2)
(3)
(%)

(s)
(6)
(7)

A map showing date, howr of occurrence, and path of
the tornado,

Appearance of clouds,
Character and amount of precipitation,

Description of whirl, either as seen in a cloud or
a8 evidenced by the distribution of debris,

Rumber of persons killed and injured,
Rate of movement,

Egtimated crop loss and property damsage,

A11485 .4 AURCRA,ETC,Enter notes concerning various optical phencmena,
such as auroras, halos (solar and lunar), rainbows, and mirages.
Auroral displays should be carefully described, giving the time of
beginning and ending, and the altitude and azimuth of each extremity
and of the crown of any arch of light that may be formed, Azimuths
should be recorded with North as zero, When an aurora extends past

midnight,

entry will be made for both dates.
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A11485.6, SNOW SURFACE TEMPERATURE, Enter snow surface temperature
and related data at raob stations north of the 40th parallel,

A11485,9, NOTES ON TELEPSYCHROMETER OPERATION. Whenever use of the

telepsychrometer is discontinued or resumed, enter the date, time
end nature of the change.
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CHAPTER Al2, ENTRIES ON FORM 1001
Al12000, WB FORM 1001-B, GENERAL

A12010, PREPARATION AND DISTRIBUTION, Form 1001-B will be prepared
daily in duplicate at all first-order stations not taking airway ob-
servations, ZEntries from Form 1017 will be omitted at stations not
equipped with a triple register. Black or blue-black ink or a
moderately hard lead pencil will be used except where red ink is
specified, Ditto marks will not be used, Forward the original
copies with the automatic record sheets for the month (1ncluding

all the records for the last day of the month) to the Weather Records
Processing Center by the second vorking day of the following month.
When any form cannot be mailed by then, forward an explanation to the
WRPC on or before that date, When the originals are returned from
WRPC, correct the carbon copies and forwerd them to the Section
Center, The originals will be retained as part of the permanent
local record., Note thet WBAN 10D will be prepared at all stations
vhere 1001-B is prepared.

Al2011, TIME, Use twenty-four-hour local standard time with 0000
as the beginning, and 2359 the ending, of the day,

Al2013, CORRECTIONS, Corrections indicated by WRPC on Form 5066
will be made on retained records in red,

A12014, HEADING, Enter the station name and date in the spaces pro-
vided,

A12100, WB FORM 1001-B, COLUMN ENTRIES

A12101, TIME, (Column 1) In the heading, enter the time zone
indicator from Table 19,

Al2102, TEMPERATURE, (Columm 2) Enter the corrected hourly thermo-
graph temperature recorded at thirty minutes past the hour in whole
degrees, supplying minus signs where required, For example, the
entry for the howr 12-13 will be the temperature indicated at 1230,
If the thermograph fails » obtain temperaturee by estimation and enter
them in parentheses,
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A12103. PRECIPITATION., (Column 3) ZEnter corrected hourly amounts of
precipitation in inches and hundredths from the automatic record (see
Chapter A-4), If the automatic record fails, enter estimated hourly
amounts in parentheses., Enter "T" for amounts of 0,005 in. or lees,
Omit entry if no precipitation has occurred during the hour, ZEnter the
total precipitation for the day opposite "Sum,"

Al210k, WIND DIRECTION, (Column 4) Enter the prevailing wind direction,
taken from Form 1017, to eight compass points for each hour. ZEnter the
prevailing direction for the day under "Prevailing,” Direction indeter-
minate (DI) will not be considered as the prevailing direction for the
day. If two or more directions occur an equal number of times, select
the prevailing direction on the basis of adJacent directions, Example:

If SE recorded for 10 houre, S 10 hours, SW 3 hours, and E 1 hour, the
prevailing direction would be south,

Al12105, WIND SPEED, (Column 5) ZEnter the corrected number of miles
of wind for each hour. Wind speeds obtained from Form 1017 will be
corrected in accordance with Table 14, Enter the total wind movement
for the day opposite "Sum" and the meen hourly speed to tenths of a
mile opposite "Average."

A12106, SUNSHINE, (Columm 6) Enter hourly sunshine in minutee as
obtained from Form 1017, If an hourly value is wholly estimated,
enter 1t in parentheses. Enter the character-of sunrise and eunset
immed iately ebove the sunshine entry for the corresponding howr,

Use the terme "clear, cloudy, foggy, emoky, dusty or hazy," Opposite
"Sum" enter the total minutes of sunshine for the day, and under
"Posgible" enter the possible number of minutes as given in the
Station Sunshine Tables, Obtain percentage of sunshine by dividing
the totel minutes for the day, multiplied by 100, by the "possible"
a8 shown in the Sunshine Table. Enter percentage of sunshine in whole
percent adjacent to "%."

A12107, SKY COVER, (Column 7) Enter total sky cover, as indicated
in paragraph 11421, for the hours that personnel are on duty bvetween
sunrise and sunset. Enter the estimated values in parentheses for
the daylight hours during which no personnel are on duty., These
entries correspond to observations taken at thirty minutes past the
hour. Opposite "Sum" enter the total of the hourly entries, To
obtain the sum, add 9+ as 10 and 1- as O, Enter the average howrly
sky cover in the space provided, Do not use 9+ and 1- as averages,
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A12108, LOWEST VISIBILITY, (Coluwmn 8) Using the values from Table
25, enter the lowest visibility observed during each daylight hour
that persomnel are on duty.

Al12109, WEATHER AND OBSTRUCTIONS TO VISION, (Colum 9) Using the
symbols printed on the form, enter in the order of their predominance
the meteorological phenomena occurring at the time of the visibility
observation entered in colum 8. Enter obstructions to vision only
when the visibility is six miles or less. Use intensity symbols for
precipitation as indicated in paragraph 11106.1, (Use the symbol "S"
to represent any form of snow, including snow grains » 8now pellets,
otc.; use other symbols similarly, e.g, » '"F" to represent ground fog
and ice fog.)

A12110, EXTRA COLUMNS, (Colwmns 10-13) Enter any additional data
that are required locally.

A)2114k, BEGINNINGS AND ENDINGS OF METEOROLOGICAI, PHENOMENA , REMARKS s
NOTES, ETC, (Column 14) Enter in chronological order the times (LST) |
of beginnings and endings of Precipitation and obstructions to vision,
Use the symbols indicated on the form and disregard intensities, (Use
"DL" to record distant lightning.) When the time of beginning or
ending 1s unknown, enter the estimated time in parenthegses, Example:
R 0305-0325; RS 0325-(0350); S (0350) - 1330. Intervals of 15 minutes
or less between the time of ending and beginning will not be recorded.
If additional space is required, use columm 61; colums 10-13 may also
be used if not required for hourly data., The following data will also
be entered in colwm 1% as indicated in paragraphs 11485-.7 and
A11485-,7.

1, Hailstorms 5. Harbor ice

2. Tornados and water spouts &, Snow surface temperatures
3. Lightning T. Frost and freeze

4, Aurora 8. Miscellaneous

A12115. SCHEDULED OBSERVATIONS. (Columns 15-26) Enter data in these
colums for scheduled observations » including synoptic, when these
observations are taken,

A12116. TIME, (Column 15) Enter the time that the observation is
begun, to the nearest minute (LST), e.g., 0110, 1805,

Al2117, STATION PRESSURE. (Colwmn 16) Enter mercurial or precision
aneroid barometer reading to the nearest 0.001 inch,

A12118, DRY-AND-WET-BUIB, (Columns 17-18) Enter these temperatures
to the nearest degree and tenth, supplying minus signs where required,
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A12119, DEW POINT, (Column 19) ZEnter the dew point to the nearest
whole degree, supplying minus signe where required,

Al12120, RELATIVE HUMIDITY, (Colwm 20) Enter relative hunidity to
the nearest whole per cent,

A1212), MAXIMUM AND MINIMUM TEMPERATURES, (Columns 21 and 22) At
stations equipped with maximum and minimm thermometers, thermographs

or telepsychrometers, enter the maximum and minimum temperatures to
degrees and tenths for the period covered by the observation, Take

the data from the telepsychrometer or the maximum and minimum thermo-
meters, if available; if not, use the thermograph (see Chapters 5 and
A-5), Note that these temperatures must be as high and low respectively
as any temperature recorded within the period covered, including the
current temperature, '

A12123, PRECIPITATION, (Column 23) Enter total precipitation in
inches and hundredths for the perlod covered by the observation, e.g.,
0,06, Use the gage indicated by paragraphs 4030 and A4030, When
precipitation has occurred in amounts of 0,005 inch or less (trace),
enter "T," When precipitation has not occurred, enter 0,00,

A12124, SNOWFALL, SLEET AND HAIL, (Column 24) Enter the depth of
snow, sleet and hail (unmelted), to inches and tenths, that has fallen
during the period covered by the observation, When snow, sleet or
hail has fallen in amounts of 0,05 inch or less, enter "T" denoting
trace, When none has occurred, enter 0,0, When snow, sleet or hail
melted as it fell, enter "T" with a reference note "Melted as 1t~
fell" in column lﬁ.

A12125, SNOW DEPTH, (Column 25) Enter the depth of snow, sleet,
hail and ice on the ground to the nearest inch, When snow, etc,, is
on the ground and the depth amounts to 0,5 inch or less, enter ""
denoting trace. Enter O when none is on the ground, Ice depth, which
is the depth of sheet ice formed directly or indirectly from precipi-
tation, should not be confused with "thickness of ice on water," If
snowfall melts and refreezes, the depth of ice formed will be included
in the entries in this column,

A12126, HEIGHT OF 850-MB, SURFACE, (Column 26) At stations desig-
nated to compute this datum, enter the height of the 850 mb, surface
above sea-level in feet to the nearest ten g-feet.

A12127, SUMMARY OF DAY, (Columns 27-38) Enter data for the 2h-hour
period from midnight to midnight (LST) in these columns.
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A12128, MAXIMUM AND MINIMUM TEMPERATURES, (Colums 27 and 28) Enter
these data in whole degrees (gee Chapters 5 and A- 5). Note that the
maximum and minimum temperatures must be at least as high and low,
respectively, as any temperature recorded through the day.

A12129, AVERAGE TEMPERATURE, (Column 29) Enter the average tempera-
ture for the day, to whole degrees, This temperature is half the sum
of the maximum asnd minimum temperatures for the day,

A12130. NORMAL TEMPERATURE, (Column 30) Enter the normal temperatures
for the day, to whole degrees, when available., Use the normal for
February 28 as the normal for February 29 also,

A12131., TWENTY-FOUR-HOUR PRECIPITATION, (Column 31) Enter the total
amount of precipitation (water equivalent of solid types) to the nearest
0.01 inch, If precipitation has occurred in amounts of 0,005 inch or
less, enter "T" denoting trace, If precipitation has not occurred,
enter 0,00, The sum of any number of "T" observations will be regarded
as a trace unless recording equipment indicates the total is greater
than 0,005 inch (liquid),

A12132, TWENTY-FOUR-HOUR SNOWFALL, SLEET AND HATL, (Column 32) Enter
to tenths of an inch the total amount of unmelted snow, sleet, and hail
that falls during the 2h-hour period, If there are separate falls, each
of which melts before the following occurs, the total for the day will
be the sum of the meximum depth of each fall, Record amounts in inches
and tenths, When snow, sleet or hall melts as it falls, enter "T"

with a reference note “Melted as 1t fell" in coluwm 1k, If snow,

gleet or hail has fallen in amounts of 0.05 inch or less, enter "T"
denoting trace. If none haes fallen, enter 0.0,

A12133, SNOW DEPTH, (Column 33) ZEnter the depth of snow, sleet,

hail and ice on the ground at 1930 EST (0030 GCT) to the nearest inch
Enter "T" for amounts of 0.5 inch or less. Enter O when none is on the
ground ,

A12134, MAXIMIM AVERAGE 5-MINUTE SPEED AND DIRECTION, (Colummn 34)
Enter the corrected maximum average S-minute speed and direction from
Form 1017, applying the corrections indicated in Table 1k,

A12135, TIME OF MAXIMUM AVERAGE 5-MINUTE SPEED. (Column 35) Enter
the time of beginning to nearest minute (LST).

A12136, TFASTEST MILE AND DIRECTION, (Colurm 36) Enter these data

(corrected) from Form 1017, applying the correctione indicated in
Table 14,
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A12137. TIME OF FASTEST MILE, (Column 37) ZEnter time of beginning to
the nearest minute (LST).

A12138, RIVER STAGE, (Column 38) At stations where a river gage is
read, enter this reading to the nearest 0.1 foot.

A12139, EXCESSIVE PRECIPITATION, (Columns 39-50) Enter amount of
excessive precipitation in these colums as instructed in paragraph
A11485(c) ,

A12151, EXTRA COLUMNS, (Columns 51-53) Enter any additional data
that are required locally,

A12154, STATION PRESSURE COMPUTATIONS, (Columne S4-60) Enter dats
in these columns in accordance with instructions in paragraphs
11459-11465,

A12161, ADDITIONAL REMARKS AND NOTES, SEE PAR, A1211k,
A12200, WB FORM 1001C - GENERAL

Al2210, FPREPARATION AND DISTRIBUTION, Form 1001C will be prepared

in Quplicate by all first-order stations. Entries will be made daily

in black or blue-black .ink or a moderately hard pencil., Ditto marks will
not be used, Forward the original copy with the last shipment of WB
Form 1130 for the month, or with daily copies of Forms 1001B , to the
WRPC not later than the second working day of the following month,

When the original Form 1001C is returned from WRPC, correct the carbon
copies and forward them to the Section Center.

Al12211. CORRECTIONS, Corrections listed by the WRPC on Form 5066 will
be made on retained records in red, _

Al12212, HEADING, Enter the station name, month and year, and time zone
indicator (from Table 19), in the spaces provided.

Al12300, WB FORM 1001C - COLUMN ENTRIES

Al2302, MAXIMUM AND MINIMUM TEMPERATURES. (Columms 2 and 3) Enter
these data to whole degrees, In the footings of these columns,
enter the sums and averages to tenths of a degree,

A12304, AVERAGE TEMPERATURE, (Column 4) Enter these data to whole
degrees, The average daily temperature is half the sum of the daily
moaximm and minimum temperatures, -
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A12305, DEPARTURE FROM NORMAL, (Column 5) When normals are avail-
able, compute the departure by subtracting algebraicelly the normal
temperature from the daily average temperature, Example: Daily average
temperature, 65°; normal temperature, 60°; departure = +5°, Use the
normal for February 28 as the normal for February 29 also,

A12306, DEGREE DAYS (BASE 65°). (Columm 6) Enter heating degree days
to whole numbers, i.,e,, the difference between the mean temperature
and 65° when the daily average temperature is less than 65°, Enter O
when the daily average temperature is 65° or higher,

A12307, TOPAL PRECIPITATION (WATER EQUIVALENT). (Column 7) Enter the
total 2k-hour precipitation, midnight to midnight, in inches and
hundredths, as obtained from Form 1130B or 1001B, In the footing,
enter the sum of the daily amounts of precipitation,

A12308, SNOWFALL, SLEET, HATIL, (Columm 8) Enter 2k-hour unmelted
depth of snowfall, sleet or hail, midnight to midnight, in inches and
tenthe as obtained from Form 1130B or 1001B, Enter column total in
the footing,

A12309, SNOW, SLEET, HAIL OR ICE ON THE GROUND, (Colwmn 9) Enter
the depth to the nearest inch of snow, sleet, hail or ice that was on
the ground at 1930 EST (0030 GCT), as obtained from Form 1130B or
1001B, In the heading, enter the local standard time corresponding to
1930E,

A12310, PREVAILING DIRECTIN, (Columm 10) At statione where 2k
record observations are taken daily, enter the prevailing direction to
16 points of the compass computed from column 10 of Form 1130A for
record observations, At stations where 1 to 23 record observations are
taken daily, enter the prevailing direction to 8 pointe of the compass
computed from column 40 of Form 1130B, At all other stations, enter
the prevailing direction to 8 points of the compass from the bottom of
column 4 of Form 1001B, In the footing of column 10, enter the direction
recorded the greatest number of times, If two or more directions occur
an equal number of times, select the prevailing direction in the manner
described in paragraph Al210L, '

A12311, AVERAGE WIND SPEED, (Columm 11) At statione taking 24 record
observations daily, enter the average wind speed computed from column
11 of Form 1130A for record observatione, At stations taking less

than 24 record obgervations daily, enter this datum computed
from colum 40 of Form 1130B, At all other stations, enter this datum
from colum 5 of Form 1001B, In the footing, enter the eum of the
dally average hourly speeds, and the average of these epeeds as obtained
by dividing the sum by the number of days in the month, All entries in
this column are made to tenths of a mile,
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A12312, FASTEST MILE AND DIRECTION, (Columns 12 and 13) Enter the
speed and direction of the fastest mile as obtained from Form 1130B
or 1001B, In the footing, enter the speed and direction of the fastest

mile for the -month,

A12314, TOTAL SUNSEINE, (Column 14%) ZEnter the total sunshine in hours
and minutes as obtained from Form 1130B or 1001B, e.g., 5:32; 12:03,

In the footing, enter similarly the total .sunshine for the month, and
the possible sunshine as obtained from the Station Sunshine Tables,

A12315, PER CENT OF POSSIBLE SUNSHINE, (Column 15) ZEnter these data
in whole per cent as obtained by dividing the entry in columm 14 by
the possible sunshine indicated by the Station Sunshine Tables, 1In
the footing, enter in whole numbers the per cent of sunshine obtained
by dividing the sum of columm 14 by the possible sunshine entered
below it, and multiplying the quotient by 100,

A12316, SKY COVER - SUNRISE TO SUNSET, (Colum 16) Enter tenths of
sky cover as obtained by averaging hourly entries on Forme 1130B or
1001B for the period from sunrise to sunset, In the footing, enter
the sum, and the average to tenths, Obtain averages as indicated in
paragraph Al12107.

A12317, SKY COVER - MIDNIGHT TO MIDNIGHT. (Column 17) Enter data
for the period from midnight to midnight, using the procedure described
in paragraph A12316., Omit entry at stations where personnel are not
on duty 2k hours a day.

A12318, THUNDERSTORMS OR DISTANT LIGHTNING, (Column 18) Enter "T"
for thunderstorm or "DL" for distant lightning when observed during
the period from midnight to midnight, Do not enter more than one T or
DL for a day. Enter DL only if thunder is not heard, except that if.
lightning occurs before midnight and thunder is heard after midnight,
enter DL for the first day and T for the following day. Similarly,

if thunder occurs before midnight and lightning after midnight, enter
T for the first day and DL for the following day. Enter both T and DL
if lightning only is observed in one storm, and thunder is heard from
another storm,

A12319. VISIBILITY, 1/% MILE OR LESS, CAUSED BY: (Colwmn 19) Enter
symbols for hydrometeors or lithometeors that reduce vieibility to

1/4 mile or less., If the visibility is reduced by several phenomena
enter all in the order of their predominance, using applicable symbois.
Example: F, R, Use only those aymbols printed on the form; use S to
represent all form of snow, including enow gralns, pellets, etc,; use
;ther symbols similarly, e.g., F to represent both ground fog and ice
og.
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A12320, EXTRA COLUMNS, (Columns 20, 21, 22) Enter any additional
data required locally, -

Al2330, TEMPERATURE DATA, ZEnter these datae as follows:

Al12351, AVERAGE MONTHLY, Enter, to degrees and tenths, one-half the
sum of the average maximum and minimm temperatures for the month,

Al12332, DEPARTURE FROM NORMAL, At all stations for which normals
have been computed, enter the departure of the average monthly
temperatures from the monthly normal., February monthly normal
temperatures will not be changed for leap years.

A12333, HIGHEST AND LOWEST TEMPERATURES, Enter these data, as obtained
from colums 2 and 3, and thelr dates of occurrence, In gelecting the
highest or lowest temperatures, consider tenths of degrees if necessary,
If temperatures are identical to tenths, enter all dates,

Al12334, NUMBER OF DAYS WITH MAX IMUM 32° OR BELOW OR 90° OR ABOVE,
MINIMUM 32° OR BELOW OR 0° OR BELOW, ZEnter these data as obtained
from colums 2 and 3.

Al12335, DEGREE DAYS, Enter the sum of the entries in column 6 and
the departure from normal at all stations for which normals have
been computed, Enter the seaaonal total, ueing July 1 as the begin-
ning of the season, and the departure from normal at all stations for
which normals have been computed,

A12340, PRECIPITATION DATA., Enter these data as follows:
Al12341, TOTAL FOR THE MONTH, Obtain this entry from column 7,

Al12342, DEPARTURE FROM NORMAL, Enter the monthly departure from
normal at all stations for which normals have been computed, The
normal precipitation for February 29 will be the same as for February
28,

A12343, GREATEST IN 24 HOURS, Enter this datum to the nearest
hundredth of an inch with the date or dates of occurrence, If the
2h-hour period begins on the last day of one month and ends on the
first of the following, enter the data on Form 1001C for the month
in which most of the precipitation fell, Include data for the
entire period on this form, and do not repeat the compilation on
Form 1001C for the other month, but enter an explanatory note on the
bottom of the form,

Al12350, SNOWFALL, SLEET, AND HAIL, Enter these data as follows:
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A12351, TOTAL FOR MONTH, Obtain this entry from columm 8,

Al12352, GREATEST IN 24 HOURS, Enter this datum to the nearest tenth
of an inch, See paragraph Al12343 above,

A12353, GREATEST DEPTH ON GROUND, ZEnter this datum to the nearest
inch, and the date or dates of occurrence,

A12360, BAROMETRIC PRESSURE, Enter data as follows:

A12361, MONTHLY AVERAGE STATION PRESSURE, Enter one-half the sum of
the average 1230 and 0030 GCT station pressures as obtained from data
in colum 58 of Form 1001B or coluwmn 63 of Form 1130B,

Al12362, HIGHEST AND LOWEST SEA-LEVEL PRESSURES, Enter these data as
obtained from the corrected barograph trace, Reduce station pressures
to sea-level in accordance with Chapter 7.

Al12370, WEATHER, Enter data as follows:

Al2371. NUMBER OF DAYS CLEAR PARTLY CLOUDY AND CLOUDY, Obtain these
data from colum 16,

A12372, NUMBER OF DAYS WITH 0,01, 0,10, 0,50, AND 1,00 (INCH) OR MORE
PRECIPITATIOR, Obtain these data from column T.

A12373, DATES OF HAIL, SLEET, AND GLAZE, Obtain these data from Forms
1130B or 1001B,

A12380, SUMMARY, Enter in the spaces provided near the bottom of the
form a brief summary of prevailing weather conditions during the month,
noting unusual or extreme conditions, Include data on damaging rain,
snow, glaze, hall or wind storms, unusually high or low temperatures
frosts and killing freezes, etc.
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CHAPTER Al3. RECORDING INSTRUMENT FORMS

A13000. GENERAL

Al3010. Automatic records will be evaluated in accordance with
the instructions below, The records from barograph, multiple
register, and thermograph (which will include all records for
the last day of the month) will be forwarded to the WRFC on the
second working day of the following month with original copies of
WBAN 10A, B and D, and Form 1001B-C. Telepsychrometer records
completed during the month will also be forwarded. _

A13100. BAROGRAPH FORMS 1068 - 1068D

A13110. CHANGING FORMS. Forms will be changed on 4-day baro-
graphs on the 1lst, 5th, 9th, 13th, 17th, R1st, R5th, and 29th

of the month. Forms will be changed on weekly barographs on the
1lst, 8th, 15th, 22nd, and 29th of the month. The change will
ordinarily be made at the time of the 1830 G,C,T, 6-hourly
observation. If for any reason the form is not changed at the
accustomed time, it will not be changed before the succeeding
3-hourly pressure tendency observation at stations observing
these data, since an unbroken record is required for the observa-
tion; at other stations the form will be changed as soon as

practicable.

A13120. PREPARATION OF FORMS. Before placing a form on the
barograph, use a typewriter, rubber stamp, or pen and ink to
ert er the following data:

1. In the spaces provided, enter name of station
(airport or city office), meridian of local stand-
ard time, and, on the first of the month, the

time pen is touched.

2., Across the top of the form enter the date of each
day's record on the noon line.

3. On each noon line, enter the appropriate value of
each inch of pressure in tens and units (e.g., 28)
before the tenths and hundredths printed on the forme
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4. Above the point where the trace will begin,
enter the time and the current station
pressure obtained from the mercurial or
precision aneroid barometer, or the altimeter
setting indicatore.

A13121. After removing the forms, proceed as follows:

l. Enter the time of any adjustment, and an arrow
to indicate the point of adjustment.

2. Above the ending of the trace, enter the time of
removal and the current station pressure obtained
from the mercurial or precision aneroid barometer,
or the altimeter setting indicator.

Se Above the time-check lines, enter the corrections
from column 65 of Form 1130B or colum 60 of Form
1001B. Enter corrections in red ink.

4. When adjustment for pressure is made, enter the
barometer (mercurial, etc.) reading and corrections
applying to both the preceding and following
record, @.ge.; —«05/.00,

A13200. CEILOMETER RECORD

Al3210. Enter the station name, month, year and time of
removal on each expended roll of recorder papere. Expended
rolls will be retained at the station for a period of five
months, after which they may be destroyede If a portion of
the record is torn or otherwise detached from the roll, these
data will be entered on all separate portions of the roll.

A13300., HYGROGRAPH FORMS 1074 and 1074A

Al13310, Evaluate hygrograph records according to local require-
ments. If the hygrograms are unnecessary for local use, they

may be destroyed. See Thermographs (Par. A13610) for evaluation
of hygrothermograph records.
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A13400s MULTIPLE REGISTER FORMS 1017 and 1017B

A13410. GENERAL. Use Form 1017B at stations where the forms are
changed at midnight, and Form 1017 at stations where forms are
changed at noon. On Sundays and holidays, Form 1017 may be
changed one or two hours earlier than usual. At stations taking
24 record observations daily, data for hourly wind speed and
direction, and anemometer dial readings, will not be entered on
Form 1017, However, maximum 5-minute and fastest single mile
wind speeds will be entered at all stations. A1l entries will
be mede in pencil unless red ink is specified. Station name and
date will be etamped 'in the spaces provided.

Al3411. MISSING RECORD. Whenever any portion of the record is
missing or incorrect, enter appropriate explanatory notes. To
prevent loss of record, avoid changing the charts during periods
of excessive precipitation or high winds. Whenever the period
of missing record is less than 24 hours, hourly data will be
interpolated and entered in parentheses. Whenever the record is
missing for 24 hours or more, enter the station name, date s
anemomster dial readings, and precipitation measurements (stick)
on a blank form and forward the form with the month's records.

A13420, WIND. Wind movement and direction will be entered in
accordance with the following instructions.

Al3421. HOURLY WIND DIRECTION. Determine the prevailing wind
direction for each hour and enter to eight points of the compass
midway between the hour lines. The prevailing direction is the
direction recorded most frequently during the hour. When two or
more directions are recorded an equal number of times, select
the prevailing direction on the basis of adjacent directions.
(See par. A12104), Enter "DI® for "direction indeterminate" s
when the uncorrected hourly wind speed is less than 1 mile per
hour.

Al3422, HOURLY WIND MOVEMENT (UNCORRECTED). Enter the total
number of miles for each hour above the trace and near the end
of the houre As an aid in counting miles of wind, soms anemo-
meters have a 10-mile marker which represents two miles. If a
contact is begun but not finished in the same hour, consider the
mile of wind as passing in the hour when the contact was begun.
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However, in the case of the 10-mile marker, consider one mile
of wind as passing when the contact is begun and another when
the contact erds.

Al3422.1. Enter the total uncorrected movement of the wind
for each six hours and for the day in the spaces near the left
margine

413423, MAXIMUM AVERAGE S5-MINUTE SPEED. Determine the un-
corrected maximum average five-minute speed and its prevailing
direction for the period midnight to midnight. Enter the data
immediately above the corresponding trace, e.g., MAX-31-NW,

To obtain an uncorrected speed, multiply by 12 the number of-
miles and tenths of miles recorded in five minutes. To select
the proper five-minute interval, use a scale graduated in
one-minute intervals or a draftsman's dividers, set to equal
a five-minute interval,

Al13424, FASTEST MILE. Enter the uncorrected fastest mile and
its direction immediately below the corresponding trace, eege,
FAST-39-NE. A scale graduated in divisions corresponding to
various wind speeds is used to select the fastest mile. In
using this scale, find the division whose length most nearly
correspords t0.the distance between the mile marks and read
the speed from the scalee.

A13425, TOTAL WIND MOVEMENT FROM DIAL TYPE ANEMOMETERS. On
the first day of each month and on each Monday, weather
permitting, read the anemometer dial at noon, local standard
time, and enter the actual dial reading in the spaces pro-
vided, Additional readings will be taken and recorded as
often as necessary to indicate the total wind movement during
periods of incomplete records. To obtain the total wind move-
ment from a dial type (totalizing) anemometer, subtract the
preceding reading of the anemometer from the current readinge
When the reading of the anemometer dial at the end of the
period is less than the reading at the beginning, add 990

to the lesser reading and subtract the higher reading to
obtain the total wind movement, e.ge, the current dial read-
ing is 91, previous was 950; hence, 91 ¢ 990 = 1081; 1081~
950 = 131, the total wind movement.
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Al3425.1. Compare the total wind movement from the anemo-
meter dial with the weekly total from the record. Differences
must be due to errors in computation or missing record. In
the latter case, estimate hourly values as indicated in para-
graph A13411.

Al3425.,2+. Whenever the anemometer is changed, enter a note on
the mrgin of the form, giving the date and time of the change,
the dial readings, identifying numbers and types of both
instruments.

Al13430, SUNSHINE. Sunshine is indicated by a zig-zag trace
on the record. Steps on this trace occur at one-minute inter-
vals with the cycle completed in ten minutes. For each hour
between sunrise and sunset, count the number of steps (minutes
of sunshine) in each hour and enter the minutes above the
trace midway between the hour time lines. If sunshine is
observed but not recorded, include the minutes of observed sun-
shine in the hourly entry. If the automatic record fails or
is known to be incorrect and no visual observation of sunshine
has been taken, enter estimated minutes of sunshine in paren-
theses. '

Al13431, Enter check marks on the sunshine trace indicating
the exact time of sunrise and sunset. Indicate the character
of sunrise and sunset just above the check, @ege, "clr,"
"cldy," etce

Al3432, While both sunshine and precipitation are recorded
on the same trace, the uniformity of the steps in the sunshine
trace should distinguish it from that for precipitation. If
both sunshine and precipitation occur almost simultaneously,
imt erpret the record with the aid of observed data and enter
appropriate notes.

213440, PRECIPITATION. Precipitation is indicated by a zig-
zag trace on the record. Each step on this trace indicates
0.01 inch of precipitation, with one complete cycle repre-
senting 0.10 inch. Hourly recorded amounts will be corrected
to agree with stick measurementse Enter a caret in red ink
to indicate the addition, and an "x" the deletion, of 0.0l
inch. Emter the corrected hourly amounts of precipitation
in red ink above the trace and midway between the hour time
lines.
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Al344). Enter a check mark (v ) to indicate the time of
beginning and a reverse check (\y ) to indicate the ending
of precipitation, preceded by the letters "B" and WEM
respectively. If these times are doubtful, enter the
checks in parentheses. Vhen precipitation is occurring at
the time of the observation, make a pencil check on the
precipitation trace to indicate the time of emptying the

gagesS e

Al3442. Enter 6-hourly amounts of precipitation, as de-
termined both from the uncorrected precipitation trace
and the stick measurement, in the block captioned "Preci-
pitation at Time of Observation." Enter also the time of
the precipitation measurement.

413443, See paragraph Al3432 for distinguishing the pre-
cipitation trace from sunshine.

A13500, TELEPSYCHROMETER RECORDS

A13510, Each day stamp the month, date and year on the
extreme right side of the forme At the time the form is
removed from the recorder, enter the station name and the

dates of beginning and ending the record at the end of the
traces and approximately midway between the margins of the
forme Beneath the station name and near the end of the

traces, identify the ordinates of the wet—bulb depression

and dry-bulb scales by labeling them in increments of 10°F.
Ydentify each set of labels as "l-dry-bulb" and "2-depression."

A13600. THERMOGRAPH AND HYGROTHERMOGRAPH FORMS

A13810, CHANGING FORMS. Forms will be changed on thermo-
graphs at midnight, local standard time, at stations having
an observer on duty at that time; at other stations, forms
will be changed at noon, local standard time. Forms will be
changed on seven-day thermographs (Forms 1072, 1072-A, 1076
and 1076A) and hygrothermographs (Forms 1072-D, 1074-B and C)
on the 1st, 8th, 15th, 22nd, and 29th of the month.
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Al135620. PREPARATION OF FORMS. Before placing the forms on the
thermograph, use a typewriter, rubber stamp, or pen and ink to
enter the following data:

l. In the spaces provided, enter name of station
(airport or city office), meridian of local
standard time, and, on the first of the month,
time the pen is touched.

e Across the top of 7-day forms and on each noon line,
enter dates of the record,

3¢ Above the point where the trace will begin, enter
the time the form is to be placed on the instrument.

Al3621. After removing the forms, proceed as follows:

l. Enter the time of any adjustment, an arrow
indicating the point of adjustment, and the
instrumental reading if adjustment for other
than time has been made.

2+ Above the ending of the trace, enter the time
of removal.

3« Above the time-check lines and the times of the
daily maximum and minimum temperatures, enter as
corrections the differences with the proper sign
prefixed between (1) the thermograph temperature
and the 6-hourly dry-bulb temperatures and (2) the
thermograph temperature and the daily maximum and
minimum temperatures. Enter corrections in red inke.
Eege, mximum temperature, from columm 66 of Form
1130B, "66°F.;" maximum temperature, from thermo-
graph trace, "68°F.;" correction entered on the

thermograph "-2.7
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CHAPTER A-l. CEILING AND CLOUD HEIGHT

Al300. DETERMINATION OF DIRECTION

Al311l. NERHOSCOPEx. Find the image of the cloud in the mirror of
the nephoscope. Move the eyepiece about, at the same time shifting
the horizontal arm until the cloud image seen through the eyepiece is
at the center of the mirror. Rotate the mirror until the clouvd move-
ment is along one of the radial lines. The azimuth corresponding to
this line is the cloud direction. Convert the azimuth to one of 8
compass points by use of the following table:

Table Al Direction equivalents

tte letters Deprees

N 338° - 22° S 168° - 202°
NE R3° -~ 67° Sw R03°® — 247°
E €8¢ ~ 112° w 248° - 292°
SE 113°® - 157° NW Q93¢ - 337°

% These instructions apply to the mirror-type nephoscope, which is
used in the Weather Bureau almost exclusively at this time,

Al440., METHODS OF DETERMINING CIOUD HEIGHT AND VERTICAL VISIBILITY

Al448, CEILOMETER. The ceilometer will be placed and continued in
_operation whenever clouds cover O.1 or more of the sky. If the sky
is clear and clouds are forecast for the station, the equipment will
be placed in operation at least one hour before the expected time of
the appearance of clouds. The recorder gain should be set at 9, and
reduced as necessary after clouds are detected by the equipment. If
clouds are neither present nor forecast, the recorder, scanning, and
projector switches will not be turned on, but the ceilometer amplifier
will remain on continuously to keep the ceilometer ready for immediate
uses The scanning drum will be stopped at an angular elevation that
most nearly eliminates possibility of damage either from a strong
baseline reaction or from rays of the sun entering the drum.
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Al448.). PREPARATORY OPERATIONS. The following procedure will be
followed in placing the ceilomster in operation:

1. Projector — Turn the projector switch on.
2. Detector -

ae Adjust the amplifier gain control to insure optimum
performance in accardance with technical instruc-
tions. (See Figure Al-a).

be Place recorder-meter switch in the "recorder”
position.

3¢ Recorder -

a. Turn the recorder switch and the selsyn and scanning
switch on.

be Adjust the recorder gain control to provide a
paximum stylus oscillation of 5/32 inch in width.

ce Adjust the recorder paper so that the position
of the stylus with respect to the heavy horizontal
time-lines corresponds to the number of minutes
after the hour at the time of adjustment.

d. Record tne time (IST) and date of adjustment on the
extreme right side of the recorde

A1448.2. INTERPRETATION OF CEILOMETER RECORD. The height correspond-
ing to the lowest angle at which mximm width of the stylus trace
occurs will be ascribed to the cloud base. (See Figure al-z ). This
height may be computed in accordance with paragraph 1441(5)-(7) or
read from the scale attached to the recorder.

A1448.3. CEILOMETER DETERMINATION OF VARIABLE CLOUD HEIGITS. The
height ascribed to a variable ceiling will be the average height
indicated during several successive sweeps of the scanning drum. A
variable cloud height may be classified as measured, indefinite, or
otherwise in accordance with paragraph 1430-6. .

A1448.,4. INDICATIONS OF VERTICAL VISIBILITY. Under the conditions
indicated in paragraph 1441.2, the reaction of the ceilomster is in
general characterized by a strong signal at low angles. The signal
slowly falls to zero as the angle increases. The height corresponding
to the angle at which the reaction becomes zero will be used only as

a guide in evaliating the vertical visibility which may be several
times greater than this height (See Figure Al-b).
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Al448.5. MANUAL OPERATION OF THE CETIQMETER. TWhen the recorder
record cannot be interpreted with certainty during the daytime, the
detector will be operated manually during the period of the
observation, as follows:

l. Turn off the recorder switch labeled "selsyn and scanning".
Record the time (IST) and the date on the extreme right
side of the charte.

2. Turn the switch on the discriminator chassis to the
position labeled "meter®.

3. Turn on the detector meter switch,

4, Note the elevation angle of the scanner to the nearest
0.1°%

5. Elevate the scanning drum by means of the crank, more
slowly as the critical angle is approached.

6 Determine the lowest point of maximum deflection of
the output meter as follows:

ae. Elevate the drum beyond the lowest point of
maximum deflectione.

b. ILower the drum again to the lowest angle at which
a signal is indicated.

c. Elevate the drum to the lowest point of maximum
deflection.

7. Read the angle detemmined in 6c and obtain the correspond-
ing height in accordance with paragraph 1441 (6) and (7)e

Note: Values pertaining to variable ceilings and to vertical visi-
bility will be selected similarly to those described in paragraphs
A1448.3 and 1441.2, except that the deflection of the meter will be
observed, rather than the width of the stylus trace; eeg., the point
of first full-scale deflection of the meter will correspond to the
lowest poimt of maximum oscillation of the stylus, and the point at
which the meter returns to zero will correspond to the point at which
oscillation of the stylus ceasese



Al-l, Revised
Eff * 5-15"‘&9

A1448.51. Vhen the cloud height observation has been completed,
return the ceilometer to automatic operation as follows:

l. Reset the scanning drum to the angle noted in paragraph
Al448,5(4), (Note: If the drum is not reset, the scanner
will be out of phase with the stylus until the stylus has
returned either to the extreme left or to the extreme
right of the recorder paper, when correct phasing will
usually occur automatically, but may require manual re-
settinges If the accuracy of a transit or of a complete
cycle is doubtful, cross out the trace at the left edge
of the transits)

2¢ Turn off the detector meter switche

3« Turn the switch on the discriminator chassis to the
position labeled "recorder®.

4. Turn on the recorder switch labeled "selsyn and scanning,
Record the time (IST) and the date on the extreme right

side of the chart.

Al448,6. USE OF CEILOMETER PROJECTOR AS A CEILING LIGHT. When the
recorder record cannot be interpreted with certainty during the night-
time, the projector will be used as a ceiling light in accordance
with paragraphs 1441-144l.4.
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Ad justment of Gain Controls

These traces were made as nearly simultaneously as possible with a detector gain
setting of 7 and a recorder gain of 5 at A, and a detector gain of 4 and a recorder
gain of 8 at B, The lover detector gain makes-more apparent the lowest point of
maximum reaction, Note, however, that in both instances this point occurs at appraxi-
mately the same angular elewvation,
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Selection of Lowest Poiﬁt of Maximum Reading ;

The lowest point of maximum reading during one of the transite is indicated at A,
S11ght variation in lowest point of maximmm reaction probably due to roll structure
of cloud base, Several transits must be examined and careful wvisual cbservation of
the eky made in order to select representative value. In this example, an angular
reading of 73,5° is representative of the entire period,
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Correlation of Recorder Record with Vieual Observation

.Owing to broken clouds the traces at A and B are non-representative, and must be dis-
regarded, At A the reaction is apparently fram the side of a cloud; at B no clouds
were overhead at the time of the traneits, This example illustrates the importance
of a careful visual observation of the sky and of an examination of the preceding
transits to avoid ascribing erroneous height values to cloud bases,
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Indication of Vertical Visibility

A 1ight enow that was falling obscured the clouds above, The point at which reaction
ceased, indicated on cne of the transits by a emall arrow, may be used as a guide in
estimating the vertical visidility, However, this point represents a minimm ceiling
value and the actual vertical visibility may frequently be much greater, Every effort
must de made under these circumstances to obtain ceiling observations from aircraft,
If pilot reportes camnot be obtained, the observer will qualify the ceilometer indica-
ticne as necessary on the basis of visual observations and past experience.,

PosTASY

6%-9T~¢ *Jr4
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CHAPTER A-2, VISIBILITY

A2010, All distances referred to in this manual are in statute miles,
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CHAFTER A-3. ATMOSFHERIC PHENOMENA

#A3442 .3, ICE-ACCRETION INDICATORS. Ice—accretion indicators are
furmished selected stations (See paregraph 3510). The indicator
consists of a strip of aluminum, held in alignment by spring clips
mounted on a wooden bracket. Each station is supplied with several
strips. Any location that will insure exposure of the indicator
to precipitation, under any condition of wind speed and direction,
will be satisfactory. The support is mounted such that the exposed
strip will be held in a nearly vertical plane with the longer sides
horizontal,

#A3442 .31, The strips will be stored in the shelter and protected
from blowing rain to insure that when they are exposed they will be
dry and their temperature close to that of the ambient air. One
strip of the ice-accretion indicator will be exposed whenever
freezing rain is expected.

A3442.32., When freezing precipitation is occurring, a strip free of
ice will be exposed ten or fifteen minutes before taking an observa-
tione It is essential that this interval of exposure be just prior
t0 the observation to avoid the possibility of reporting freezing
precipitation as occurring at the times of observation when, actually,
jce on the indicator might have formed soms time earlier.
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CHAFTER A-4. MEASUREMENT OF PRECIPITATION

#A4030. TYPES OF GAGES. The gages are of three types: 4~ and

8-inch standard, 12-inch tipping bucket, and 8-inch weighing. The
inside dlameter of the top cylindrical portion of the receiver is used
to define the size of the gage. If other gages are available, the
weighing gage, even though shielded, will not be used for official pre-
cipitation measurements unless it is equipped with 24—, 12— or 6-hour
gearse.

#A4030.1, Measuring tubes appropriate to the 8-inch standard and
tipping=-bucket gages hold 2 inches and 1 inch, respectively. A special
measuring stick, graduated in terms of hundredths of an inch of rainfall,
may be used with either of these tubes. Measurement is facilitated
because of a ten to one ratio of the cross-section area of the receiver
to that of the measuring tubs. Therefore, a twenty-inch length of the
measuring stick is graduated to denote a measure of two inches of rainfall.

¥A4030.2. The 4-inch gage, which holds one inch of precipitation, is made
of transparent plastic. The measuring tube portion of the gage is grad-
uvated in terms of hundredths of an inch of rainfall., This construction
permits of mesasuring the precipitation without the use of a measuring
stick.

¥A4030.3. In the weighing-bucket gage, a continuous trace of the
accumlated precipitation is recorded on a record form. A stick measure-
ment is not made of precipitation accumulated in this type of gage.

A4031. 4~ AND 8-INCH STANDARD GAGES. These gages consist of three parts:
the overflow container, the msasuring tube, and the receiver assembly.
Whenever freezing rain or solid forms of precipitation occur or are
expected, the receiver and the measuring tube should be removed to allow
representative amounts of these forms of precipitation to be caught in
the overflow container.

A4032., 12-INCH TIPPING BUCKET GAGE. This gage is used to measure liquid
precipitation only. The mechanism of the gage consists of a double bucket
that tips back and forth on pivot bearings. When 0.01 inch of rain has
fallen through the funnel into one of the buckets, the bucket tips , dis-
charging the water into the reservoir, and bringing the other bucket under
the funnel. The gage is comected electrically to a register, in which
the tipping action of the gage is recorded as a 2ig-zag trace on a record
form. From this record, amounts of precipitation, to the nearest 0,01
inch, and rates of fall can be determined.
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A4032.1., The machanism is enclosed in a cylindrical container that
includes the reservoir. A detachable cover fits on the upper part of
the container. This gage is subject to damage by snow, sleet, and
freezing rain; therefore, when any of these forms of precipitation is
present or expected, remove the tipping bucket and cover the cylindricsal

container.

#4032.2. If precipitation is not occurring at the time of observation
and a tipping-bucket gage is being used for official precipitation
measurements, open the door of the tipping mechanism and tip the bucket
ten times. This places a time mark on the chart and tests the mechanism
for correct functioninge Tipping the bucket ten times will bring the
register pen into the same position as before tipping. If precipitation
is occurring, omit this operation.

#4033, 8-INCH WEIGHING GAGE. The 8~inch weighing gage consists of g
collector ring with a removable funnel and a bucket mounted on a weigh-
ing mechanism that is comprised of a platform, spring, and linkage.

The weight of the precipitation ie converted to equivalent inches of
precipitation by the gage and recorded on a chart calibrated in
hundredths of inches of precipitation.

#4033.1. The capacity of weighing gages depends on whether the pen
linkage permits single, double or triple traverse of the pen over the
chart. The pen records on its ascent in the single traverse type; on
its ascent and descent in the double traverse type; and through a
second ascent in the triple traverse type. The series of traverses is
usually equivalent to the capacity of the weighing bucket. In sumer,
the weighing bucket will ordinarily be emptied when the chart is
changed. In winter, during periods of freezing temperature, the gage
should be charged with antifreeze by placing in the bucket one quart of
commercial anhydrous calcium chloride (weight approximately 1-1/2
pounds) which is then dissolved in one quart (two pounds) of water. Do
not use a more concentrated solution of calcium chloride. The solution
mey be covered with a small amount of light oil (SAE 10) to prevent
evaporation. The calcium chloride will ordinarily be fwrnished by the
inspector or from the supervising station. The bucket will not be
emptied until it is filled to 75% or 80% of capacitye

*A4033.2. At each observation, inspect the mechanism to determine that
the clock is ruming and that ink is flowing from the pen. At the time
of the 6~howrly observation, if precipitation is occurring or has
occurred in the last & hours, and the wedghing gage is being used for
official precipitation measurements » make a time check
the pen approximately two ordinates and allowing it to 1]:::1911? t:l:z:ting
original position. If vibration or repetition of the trace over the
same ordinate causes the pen line to appear too wide for accurate evalu-
ation of small amounts of precipitation, adjust the ren upwards 0,25
inch and make a notation to this effect on the chart,
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*A4033,3. To determine, to the nearest 0,01 inch, the amount of pre-
cipitation during a designated period, subtract the reading (in inches
and hundredths) at the beginning of the period from the reading at the
end of the period, Some forms are graduated to read directly to 0,10
inch and others read directly to 0,05 inch; interpolation is necessary
for intermediate values,

#A44033,31, If the pen traverse has reversed during the observational
period, the total precipitation for the period is the sum of (a) the
difference between the reading at the beginning of the period and the
reading corresponding to the point of reversal of the trace, and (b)
the difference between the reading at the point of reversal of the trace
and the reading at the end of the observation period. If the pen does
not reverse at the exact ordinate boundary on the form, computations
will be based on the indicated reading at the point of reversal, not
on the ordinate printed at the boundary of the form.

Examples

(A) Pen reversed before reaching upper ordinate boundary
of form,

Given: (1) Previous reading (0700 LST): 5.87"
(2) Pen reversal point reading (0724 LST): S.94"
on rise (equivalent of 6,06" on fall)
(3) Present reading (0800 LST): 6,26"

Computation:
(1) 5.94

'5087
.07 inch (precipitation from 0700-072L)

(2) 64,26
-6. 06
.20 inch (precipitation from 0724~0800)

(3) .07
.20
.27 inch (precipitation from 0700-0800)
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(B) Pen reversal after reaching (above) upper ordinate
boundary of form.

Given: (1) Previous reading (0700 LST): 5,87"
(2) Pen reversal point reading (0724 LST): 640L"
on rise (equivalent of 5.,96" on fall)
(3) Present reading (0800 LST): 6426"

Computation:
(1) 640L (extrapolated reading - taken on rise)
-5087
.17 inch (precipitation from 0700-072l)

(2) 6426
“5096
.30 inch (precipitation from 0724-0800)

(3) .17
«30
L7 inch (precipitation 0700-0800)

%*A/,033,32, If the pen has reversed during heavy precipitation and the
rainfall is recorded as a flat trace during reversal owing to loose
linkage, extrapolate the curve to an approximate apex. The position
of the apex above or below the top of the graph will determine which
of the preceding methods is appropriate for computing the total pre-
cipitation for the period,



¥ Revised A5-1

Eff. 5-15-49
CHAPTFR A-5, TEMPERATURE

#A5131,1. WET-BULB, If the wet-bulb temperature is below 32°F, and
there is doubt as to whether the wick is unfrozen or ice-covered,
1t showld be brought to the latter state by touching it with clean
ice, or snow, if available, or some other object whose temperature
is approximately the same as or less than the dry-bulb, After the
wick is ice-covered, continue to ventilate the wet-bulb until the
lowest wet-buldb temperature has been reached .

#A5310, SNOW SURFACE TEMPERATURE OBSERVATIONS. These observations
will be taken under the specified conditions at all Weather Bureau
raob stations north of the 40th parallel.

AS5W10, WATER TEMPERATURE OBSERVATIONS. See paragraph A11k455.
A5500, TELEPSYCHROMETER

A5510. GENERAL. The telepsychrometer is designed tc measure dry-bulb
temperatures and wet-bulb depressions at a meteorologically repreasenta-
tive location and record them on a chart in an observatory, The L and
N (Leeds and Northrup) type provides dry-buldb temperatures over a range
of 20° to 120°F., and wet-bulb depressions from 0° to SO°F. at tempera-
tures above 32°F, The telepsychrometer consists of two basic units:
the exposure unit and the recorder.

A5520, EXPOSURE UNIT. The exposure unit contains two continuously
ventilated resistance thermometers, called thermohms, which correspond
to the dry- and wet-bulb thermometers of mercurial psychrometers, One
of these thermohms is kept wet by a wick partially immersed in a tray
of water automatically replenished from a conical regervoir, Access

to the thermohms and reservoir is gained by loosening the knurled nuts
on each of the three supporting legs near the bottom of the cylindrical
housing., The housing should be turned slightly before it is lowered
over the legs,

A5521, MAINTENANCE, Clean wicking must be kept on the wet thermohm,
The replaced wick will be discarded and a new one installed at least
weekly, and more often if necessary, If the wick is not clean, indi-
cated depressions will be incorrect, For convenience in changing the
wick, a spring arrangement on the wet thermohm permits of elevating 1t
from the normal horizontal position,
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AS5521.1. The conical reservoir must be supplied with distilled water.
If the reservoir becomes dry, indicated depressions will gracdually
decrease. The reservoir is removed for filling by lifting it upwards
through its upper support. The water tray must be clean and the
ventilation ducts unobstructed. Routine inspection trips to the
exposure unit will be regularly scheduled to insure the required
maintenance. The fan motor bearings will be lubricated with SAE 20
0il once every three months. Access to the motor is gained by removing
the conical cap on the exposure unite

A5530. RECORDER. A complete description of the recorder mechanism
and charts, and details of maintenance, will be found in the I&N book-
lets furnished with the recorder. Special attention will be given the
instructions for lubricating the equipment, inking the pad, and chang-
ing the papere These instructions are in Section 22, 184 and 16 of
the I&N Booklet 1235.

A5531. CALIBRATION. Calibration of the equipment will not be made by
station personnel. As a special precaution against turning the small
calibration dial in the upper left corner of the recorder between cali-
brations, the dial will be securely fastened to the recorder chassis
with scotch tape.

25532, RECORD. The recorder prints alternately the current dry-bulb
temperature and the depression of the wet-bulb on a chart whose vertical
lines represent 1° intervals of dry-bulb temperature and 0.5° intervals
of depression. The dry-bulb temperature trace consists of a dot and the
figure "1" printed simultaneously. The wet-bulb depression trace con-
sists of a dot and the figure "2", All readings will be estimated to
tenths of degrees from the position of the extreme left edge of the dots

with respect to the vertical lines.

A55%2.1. Horizontal lines identify the hours by the figures O to 23
printed near the left margin of the chart. VWhen a new roll of paper is
first installed, or when the recording of temperatures and depressions
is incorrect with respect to time, the paper will be adjusted for time
by turning the upper cylinder on the recorder. Notations concerning
the adjustment will be made in accordance with Chapter A-13.

A5532,2, Maximum and minimum dry-bulb temperatures for any period are
selected by noting the dots on trace "1" farthest to the right and left

respectively during the given period.

A5532.3. A short line will be directed to the right of the dry-bulb
reading and the notation "6 H" entered at each 6-hourly observatione.
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ASSLO, OBTAINING PSYCHROMETRIC DATA, During the period of operation
of the telepsychrometer, temperature, dew point, and relative humidity
will be obtained in accordance with the following instructions,

AS541, When the wet-buldb temperature obtained from the telepsychro-
meter data is higher than 33°F,, temperature, dew point, and relative
humidity will be obtained from the telepsychrometer data,

A5542, When the wet-buldb temperature obtained from the telepsychro-
meter data is 33°F, or less, and the telepsychrometer dry-buldb is
above 20°F.:

1. Dry-buld temperatures, including maximum and minlmum

temperatures, will be taken from the telepsychrometer,
2. Wet-buld temperature will be obtained by comparing the
telepsychrometer dry-buldb temperature with the dew
point derived from mercurial psychrometer date,

(&) If the dew point is equal to or higher than the
telepsychrometer dry-buld temperature, the wet-bulb
temperature will be regarded as equal to the telepsychro-
meter dry-buldb temperature,

(b) If the dew point is lower than the telepsychrometer
dry-buld temperature, the wet-buldb temperature will be
computed from the observed telepsychrometer dry-buld
temperature and the dew point computed from the observed
mercurial wet- and dry-buld temperatures, Psychrometric
diagram 1-A (Form 1186-A) or 1-B (Form 1186-B) 1s used
for this computation (see paragraph A55h5),

3. Dew point will be derived from mercurial psychrometer
dry- and wet-bulb temperatures,

4, Relative humidity will be derived from the telepsychro-
meter dry-bulb and the dew point temperature obtained
from the mercurial psychrometer data.

A5543, When the telepsychrometer dry-bulb temperature is 20°F, or
less, temperature, dew point, and relative humidity data will be
obtained from psychrometers using standard mercurial or alcohol
thermometers,
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*A554L . See Table A2 for a tabulation of the instructions contained in
paragraph AS540-43,
TABIE A2

Methods for Obtaining Dry- and Wet-Bulb » Dew Point, and Relative Humidity
Values at Stations Using Telepsychrometers.

Wet-bulb (from Telepsychrometer Telepsychrometer
telepsychrometer | dry-bulb higher dry-buld 20°F,
data) higher than 20°F., wet- or less,
than 33°F, bulb 33°F, or
lower,
Dry- From telepsy- From telepsy- From mercurial or
Bulb chrometer, chrometer, other standard
psychrometer,
Wet~ From telepsychro- From telepsychro- From mercurial or
Bulb meter dry-buld meter dry-buldb other standard
temperature and | and standard psy- psychrometer,
wet-bulb chrometer dew
depression, point, (Use dia-
gram 1-A and 1-B.)
Dew From above dry- |From standard psy- From standard pesy-
Point and wet-bulb chrometer dry- and chrometer dry- and
temperatures, wet-bulb values, wet-buldb values,
Relative From above dry- |From telepsychro- From standard psy-
Humidity and wet-buld meter dry-bulb chrometer dry- and
temperatures, and standard wet-buldb values,
psychrometer wet-
| buldb,

*A5545, PSYCHROMETRIC DIAGRAM, Diagram 1-A will be used at etations whose

mean pressure is 29.5 inches or more, and diagram 1-B at stations vhose

pressure is less than 29,5 inches,
appropriate to the mean station pres

(See Figure A2 a-b,) The diagram
sure 1s used in the following manner:
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1. Locate the interaection of the horizontal line
corresponding to the dew point temperature and
the slanting line corresponding to the dry-buld
temperature, Interpolate to tenths of degrees
when necessary,

2, Read from the adjacent vertical lines the wet-
buldb temperature to tenths of degrees Fahrenheit,

EXAMPLE
Given: 1, Mercurial dew point temperature of 20.0°F,
2, Telepsychrometer dry-bulb temperature of 27.7°F.
3. Mean station pressure of 29,62 inches,
Computation: Enter diagram 1-A along the horizontal 20,0°F, 1ine
and the glanting 27,7°F. line (interpolated). The
vertical temperature line of 25,5°F, (interpolated),

passing through their point of Intersection, 1s the
wet-bulb temperature.



A5=6 Revised

U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU

W. B. Form No. 1186A PSYCHROMETRIC DIAGRAM I-A For P=30 in. Hg.
RELATING DEW.-POINT, DRY- AND WET-BULB TEMPERATURES
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U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU

W.8. Form No. 11863 PSYCHROMETRIC DIAGRAM I-B For P=29 in. Hg.
RELATING DEW.-POINT, DRY- AND WET-BULB TEMPERATURES
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CHAPTER A-6, HUMIDITY MEASUREMENT

%6120, PSYCHROMETRIC SLIDE RULE, Use the HIGH TEMPERATURE RANGE
(WB 1183) of the circular psychrometric calculator when the wet-bulb
temperature 1s 32°F. or more, and the LOW TEMPERATURE RANGE (WB 118%4)
vhen the wet-bulb temperature is less than 32°F,

*A6121. When not in use the psychrometric calculator should be kept in
an envelope or drawer, or otherwise protected, It should be kept out
of direct sunlight and away from radiators or other objects with
relatively high temperatures,

#A6122, The calculator should be cleaned with a damp blotter and dried
to prevent the accumulation ,of dust beneath the cursor or between the
diske, For a more thorough cleaning, disassemble the calculator, wash
with a soft cloth, soap and water, rinse and dry, Care should be taken
to reassemble the calculator in the correct manner, with spacing washers
between each moving part, and with the rotor disks on the proper faces
of the base, Acetone, benzene, lacquer thinners and other solvents
should not be used., Do not lubricate the pivot assembly, since oil
may cause discoloration of the vinylite.

#A6123, Four sets of reference marks are printed near the extremities
of two mutually perpendicular diameters of the calculator. On the
base, each reference mark consists of three short parallel lines, while
on the disk each consista of one single line, To check the centering
of the disks, align a reference mark on one of the disks with the center
line of a reference mark on the base, The other reference marks on the
disk should then lie within the limits of the outer lines of correspond ing
reference marks on the base, This test should be repeated for all four
possible orientations of the disk's reference marks with relation to
the marks on the base, If each orientation does not satisfy the condi-
tions of the test, do not use the calculator for official psychrometric
computations, This check 1s required (a) upon receipt of the calculator,
(b) after reassembling the device, and (c) periodically to prevent mis-
alignment due to pivot wear,
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CHAPTER A7. PRESSURE

#A7250, ERRATIC ANEROID BAROMETER CORRECTIONS, Report erratic aneroid
barometer corrections immediately to the Regional Director.

#A7L00, COMPUTATION OF HEIGHT OF 850-MILLIBAR SURFACE., The term
"ge ft.", as used in paragraph 7L00, will be regarded to be the same
as the geopotential foot, termed "gpft".
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CHAPTER A-8, WIND

A8231. INSTRUMENT CORRECTIONS—~8-EX TYPE. To obtain true wind speed,
a correction of + 2 m.p.h. is applied to the indicated wind speed ob-

tained from the S-EX 4-cup Marvin-Experimental type anemometer.

AB233. INSTRUMENT CORRECTIONS—~DIRECT-READING.

TABLE A3, CORRECTIONS TO INDICATED WIND SPEEDS
(Electric Speed, Instrument Corp., and
Weather Bureau Design-combined wnit.)

Scale Correction

Single (Range O-75 mph) +0

Double (Range 0-150 mph) | = 2 (To be applied after the
indicated wind speed has

beenn doubled.)

TABLE A4. CORRECTIONS TO INDICATED WIND SPEEDS
(Bendix~Friez '"Windial" )

Indicated Speed Correction
l1-10 +3
11 - 20 + 2
21 - 25 + 1
26 - 60 +0
61 - 65 +1
66 and above + 2




# Revised , A9-1
Eff, 5=15-L49

CHAPTER A-9, AIRWAY AND SUPPLEMENTARY OBSERVATIONS

A9012. CONTRCL-TOWER VISIBILITY OBSERVATIONS, At Weather Bureau
stations where CAA airport traffic control towers are situated, visi-
bility observations will be taken in accordance with instructions
contained in paragraph 9012, unless specific exception has been made
by the Central Office, At staticns where telautograph facilities are
available to both Weather Bureau and control tower personnel, control
tower personnel may record visibility observations on the telautograph
tape instead of on Form 1130, Whenever this is done, the attention of
the Weather Bureau observer will be brought to the observation imme-
diately, either by buzzer or other-lse, Receipt of the observation
will be acknowledged by the observer, and the observation will then be
recorded on Form 1130 in the Weather Bureau office,

A9120,01, OFF-TELETYPE OBSERVATIONS, The time at which record observa-
tions at off-teletype stations are to be telephoned or telegraphed to a
relay station will be specified by the Regional Office,

#A9120,02, OMITTED OBSERVATIONS, A record observation may be omitted
when a pilot balloon is being observed, provided the ceiling is above
9750 feet and the visibility is 10 miles or better, However, before
the pibal is started in such cases, arrangements should be made with
the CAA operator to transmit the code group "DCAVU" instead of the
regular hourly observation, This code group means "Surface observa-
tion omitted on account of pibal, but ceiling is more than 9750 feet
and visibility is more than 10 miles,” Since at such times the ceil-
ing and visibility would be unrestricted, safety of aviation would
not be endangered, (See paragraph AllOOL.)

#A9134,0L (3). TORNADO REPORTS. Station officials will make such
arrangements as are practicable with local news agencies, state or
local police departments, or other organizations having special
commnication facilities, to insure that reports of tornadoes in
the vicinity will be relayed promptly to their stations.

A91)0, LOCAL EXTRA OBSERVATIONS

A9141., Local extra observations will be taken at intervals not
exceeding fifteen minutes under the conditions specified in paragraph
91L41. They will be taken at first-order airport stations unless other-
wise specified by the Central Office, and at certain CAA statlions spec-
ified by the Regional Offices.
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A91L2. Local extra observations of one or more elements requested for
aircraft arrivals or departures will be taken upon request at all
stations.,

A9150, CHECX OBSERVATIONS. Check observations will be taken at all
stations where scheduled broadcasts of local weather are made.

A9216, 10G OF DIFFFRING LOCAL WEATHER OBSERVATIONS, A log will be
maintained of differences in local weather conditions observed by a
pilot in flight from those observed at the ground. The pilot's
position with respect to the station and the exact time he took the
observation will invariably be entered in the lcg, which may other-
wise be as brief as is consistent with a detailed account of circum-
stances relevant to the differences, The log will be maintained in
the station file for a period of at least one year, after which it
may be destroyed,

A9217, RECEIPT OF PILOT REPORTS, In order that all pireps may become
available for dissemination promptly after their recelpt at the ground
station, and to insure that any differences in reports of local weather
may be discussed with pilots or ground personnel of commercial airlines
before the relevant circumstances have been forgotten, the personnel

at each station used as a terminal for commercial airlines will arrange
with the ground personnel of the airlines for prompt delivery and, where
necessary, discussion of the pilot's reports.
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CHAPTER A-10, DISSEMINATION AND TRANSMISSION

#* A10080, CORRECTED REPORTS — ENTRIES ON FORM WB 3069« Entries on
WB 3069 will be made in the following manner (See Figure A3):

1, When a correction for a synoptic or airway record
observation has not been filed for transmission in
accordance with paragraph 10080, WB 3069 will be
prepared and routed in accordance with instructions
printed on the form. In addreseing the form, in-
clude the station designator (letter or figure) of
the station originating the erroneocus report,

2, When the attention of the observer has been called
to an error by receipt of WB 3069 from another
station, the error will be corrected in accordance
with paragraph 10080, WB 3069 will be signed and
routed in accordance with instructions on the form.

# A10240, COMMUNICATIONS FAILURE. During periods of teletype-
service failure, airway and synoptic observations will be routed
to an adjacent station where facilities have not failed, utiliz-
ing services still in operation, in accordance with the Federal
Airway Manual of Operations, If all other services have failed,
the next record observation following the breakdown will be tele-
phoned or telegraphed to the station designated by the WBRO,.
Thereafter, record observations will be sent only at the times of
6-hourly synoptic observations, but all special observations will
be telephoned or telegraphed promptly after they are taken, Sta-
tion observational records will be kept as usual during this period,
WB stations will telegraph the observation and insert "XV®" in the
check column to the right of the address on the telegraph blank, or
telephone the observation "collect" to the designated station, CAA
stations will distribute observations in accordance with instructions
issued by that agency.

A10400, FORM WB 3024B

* A10410, PREPARATION AND DISPOSITION (See Figure AL), At obser-
ving stations where Civil Aeronautics Administration communica-
tions personnel transmit (but do not take) airway or synoptic
observations, enter coded observations on Form WB 3024B prior
to filing the form with CAA personnel for transmission on sched-
uled teletype circuits, A single copy will be prepared unless
additional copies are required locally, Exceptions may be author-
ized by the Regional Director wherever it is impracticable to use
this form,
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#10411, Obzervations received from observing stations by telephone,
telegraph, etc, for transmission on scheduled teletype circuits will
also be entered on WB 3024B, File copies will be retained in the
station files for six months,

# 710420, HEADING, Enter the date and time of filing the observation
in the upper right corner. (A time stamp may be used for this pur-
pose,) Use a six-figure group; the first two figures for the day of
the month and the last four for the filing time of the observation
in terms of the 24=hour clock, The group will be followed by a
letter designating the time zone, e.g., 061932E, 110028Z etc. (See
Table 19). The use of local or Greenwich time will be in accord-
ance with transmission requirements,

% A10430, ENTRY OF AIRWAY OBSERVATIONS (Including Pilot Reports and
Additive Data). '

*A10431. In the "Station" block enter station letter identification
as listed in the Civil Aeronautics Administration manual "Location
Identifiers"”,

*A10432, In the "Type" block, enter "S", followed by the serial
number of the observatimm if the observation is a special or record-
special, "L" if it is a local extra, "W if it is a check observa-
tion, Omit entry for record observations,

* 210433, In the "Time" block enter a fourefigure time group, fol-
lowed by the appropriate time-zone designator letter, in 2l~hour
clock, for special, local extra, and check observations, Omit
entry for record and record-special observations, except as re-
quired by instructions in paragraph 10080 concerning corrected
observations.

* A10L43L, Succeeding entries will correspond to those in columns
3 - 1k, inclusive, of WBAN 104, (For coding instructions, see
chapters 10 and 11.)

* A104L0. ENTRY OF SYNOPTIC OBSERVATIONS. Enter coded messages
in accordance with 1549 Synoptic Code.

* 210450, OBSERVER!'S INITIALS., Enter initials of the observer
preparing the form,
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#A10460., CORRECTED OBSERVATIONS, When transcribing corrections to
observations, enter the authorized contraction for "correction®
above the station designator block, Transcribe the entire corrected
airway or synoptic observation, Note that although paragraph 11032
does not require an additional entry on WBAN 10A of the entire ob=-
servation in which an error occurred, it is necessary that the
complete corrected observation be entered on WB 3024B, since the
entire observation mist be transmitted to correct a single error.

A10500, CODING FOR COMMERCIAL TELEGRAPH TRANSMISSION

A10520, All symbols and intensity modifiers will be telegraphed in
their word equivalents, The elements comprising the observation will
be prepared for telegraphic transmission in the same order as that
indicated in paragraphs 10010 - 10070, Decimal points and the word
"slant® will not be transmitted., The complete value of ceiling and
cloud height, sea-levsl pressure, and altimeter setiing will be trans-
mitted, e,g., measured 1200 (ceiling); 2990 (altimeter setting);
10122 (sea-level pressure). The word "missing” will be used to indi-
cate missing data pertaining to an element normally included in a
report, The station identification and the time of the report will
be omitted from the coded message, When the telegraphed message is
prepared for teletype distribution at the receiving station, the
station identification, and time of the report when required, will
be supplied from the heading of the telegram and coded in accordance
with paragraphs 10110 « 10140, ‘

Example
As received at San Francisco from Hollister, California:

ESTIMATED 5500 OVERCAST LOWER BROKEN 9 LIGHT RAIN 6563
NORTHEAST 11 ESTIMATED 11000 OVERCAST 2000 SCATTEKRED

As prepared for teletype distribution:

HLL 0600P E55@09R- 65/63x11/E1108200
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‘WB Form 8069 (Rev. 1-1-49)

Revised

U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU
NOTIFICATION OF OBSERVATIONAL ERRORS

F, DDate SAN 12,1949

(include station figure or letter designatdr of originating station)

From S
To £ W.
[] 3-hourly, irway, []

25 - The [] 6-hourly,
weather report

from (this) (samr) station for ___171DO (GCT) .:B.ﬂ._\_Q'Jﬂﬂﬂ_ (date)
was [] received late, [_] not received, [ ] not transmitted, B/apparently

in error as follows:

REPORT DATA REPORT DATA
.
ARWAY mm CORRECTION BYNoPTIC 0 8zwr CORRECTION
O revo. [J revo.
Designator iiiTaTa
Type of report Nddff
Time VVwwW
Ceiling PPPTT
Sky NpC hCyCx
Visibility 2V A D app
Weather RRR.s
Obstruction to vision N,Ch,h,
Pressure SpSp88,
Temperature dwdwPw.H.
Dew point 21 23 [ huhuhua,
Wind direction RaRaRaRae
Wind speed TyT:T,Ta
Wind shift Additional plaih language data as
Alt. setting sent D; received [:]:

Remarks sent |_|; received .

[ Correction:

D Correction:

For correct procedure, see the following instructions:

(OVER) 16~—57796-1

FIGURE A3-a. Entries on WB Form 3069, from station making error.
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FIGURE A3-b.

WEB Form 8069 (Rev. 1-1-49)

U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU
NOTIFICATION OF OBSERVATIONAL ERRORS

Dato _EL_%,_\EHS_F

From

(includo station figure or letter dcsignutor of orlgl.nntlng station)

] 3-hourly, Airway, []

213) The [E/hourly,

weather report

. from (thas) (your) station for _ \RDQ (GCT)

(date)

was [ ] received late, [] not received, [ ] not transmitted, [E/ppnrently

in error as follows:

Alt. setting

REPORT DATA REPORT DATA
AIRWAY Si‘::; CORRECTION SyNorric [%2:; ; CORRECTION
Designator 1iiT4Tq
Type of report Nddff
[ Time VVwwW #8022 43052
Ceiling PPPTT - ..
Sky NyC hCyCyy %bsoo %.5#
Visibility D.app .
Weather RRR:s
Obstruction to vision N,Ch,h,
Pressure SpSp8s8,
Temperature dwdwPeH.
Dew point hgshgshasas
Wind direction RaR2RaRz
Wind speed T, T, T,T.
Wind shift Additional plain language data as

sent E]; received D:

Remarks sent D; rececived D:

[ ] Corrcetion:

D Correction:

For correct procedure, sce the following instructions:

Cire. N W™Ep pam, \110L, Last LiNE.

1949 Svymortic. ConE para 130544, 1805.54.

(OVER)

16—57798-1

A10-5

Entries on WB Form 3069, from station detecting error,
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WH Form 3021 B
Revized 1214y

CQN

Revised

U. S. DEPARTMENT OF COMMERCE
WEATHER BUREAU

WEATHER REPORT 231335Pp
FOR TRANSMISSION

AIRWAY

STATION

TYPE

NINE CEILING SKY YISIBILITY WEATHER—OBSTRUCTIONS TO VISION

(SPACT)

YUM

520|1[1230P] ! [E85 @150 1 R-

fOMIY (F R}

(S2ACD)

PRESSURE

TEMPURATURE  DEW POINT  DIRECTION  VELOCMTY ALTIMETIR SETTING  REMARKS AKD ADOITIVE DATA

9% /16 /13 —»9 /010 [S® NYREPS SON NOG

REMARKS

1208P Tovc WsMsL RsD/ 806 12/4

SYNOPTIC
§ifT4Tq Nddff VVwwW PPPTT NLCLhCuCo 6Dcapp 7TRRR.s
i
98,888, 1d.d.P.H. 2hyuhuhea, 3Ry RaRaRy 4TxTxTnTx
U. §. GOVERNMENT PRINTING O7PICE 16-~47176-2 OBSERVER

WB ¥Forin 3024 B
Revised 1-1 49

U. S. DEPARTMENT OF COMMERCE
WEATHER BUREAU

WEATHER REPORT 19 IM26E
FOR TRANSMISSION

AIRWAY
STATION TYPE CEILING SKY visisiuYY WEATHER—OBSTRUCTIONS TO VISION
§ g g f NTRV] ;]
DLA|: B : WY DO 1AVR-F :
(OMIT IF &) (OMIT IN R REPONTS) . H H
PRESSURE TEMPERATURE DEW POINT DIRECTION YELOCITY ALTIMETER SETTING 1LIAIKS AND ADDITIVE DATA

129 /6l /59

—~N\ 21+ /990 /EI8® V5BY VRBL

FEMARKS

| TO 2 G9

SYNOPTIC
3iiTaTy Nddff VVwwW PPPTT NyCihCuCq 8Dcapp 7RRR.s
988,38, 1d.d.P.H, 2hghhes, 3RauRauRaRyy 4TxTxTnTn
U. 8. GOVERNMENT pRIxTING O/FICK 160—4717¢-2 osszxves

FIGURE A4, FEntries on VB Form 3024B



# Revised All-]

Eff. 5-15-49

CHAPTER All. ENTRIES ON WBAN 10

*A11001, GENERAL, WBAN 10A, B, and D will be prepared in duplicate
at all statlons taking airway observations unless additional copies
are required locally, WBAN 10D will also be used at all stations at
wvhich WB 1001B 1s prepared. At CAA, SAWRS and other second-order
stations, entries will be omitted in WBAN 10B columns 20, 22-35, 38-
ko, 50-58 and 71-81.

% A11004, PREPARATION, A well-sharpened, black-lead drawing pencil,
Venus 2H or 3H or equivalent, will be used, Sufficient pressure
should be used to assure legibie carbon copies and ample contrast
for photo-reproduction of original records,

* A11005, DISPOSITION, Each Saturday, at CAA observing stations and
first~order stations, forward original copies of WBAN 10 for the week
ending with Friday to the WRPC, Similarly, on or before the second
working-day of each month, forward the forms for the remainder of the
preceding month, Exceptions to the preceding procedure may be author-
ized by the Regional Director. On or before the second working-day
of each month at all other stations, forward the original copies of
WBAN 10 for the preceding month to a first-order verifying station
or the Regional Cffice Fiscal Unit as designated by the Regional
Director,

*A11005.1, At first-order stations, when Form WB 5066 (Corrections
to Weather Records) has been received from the WRPC, correct all
copies of WBAN 10 in red as required in paragraph A11032, Upon
return of the original copies of WBAN 10, file the original copies
as part of the station record and forward the carbon ropies to the
Section Center.

#A11005.2. Original copies of WBAN 10 will not be returned to
second-order (including CAA and SAWRS) stations. However, upon
receipt of Form WB 5066 retained (carbon) copies of WBAN 10 will be
corrected (if required), in accordance with paragraph A11032 and
retained for inspection by a Regional Office representative, Copies
of WBAN 10 retained at second-order stations for more than six
months may be destroyed after inspection. Copies of WBAN 10 dated
prior to the effective date of these instructions will be retained

. until they have been inspected and destruction has been authorized.
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RECORD OBSERVATIONS OMITTED DURING A PIBAL, Visual data observ-

ed at the scheduled time of an omitted record observation, and data taken
from autographic records corresponding to the time of the omitted record
observation will be entered on WBAN 10, for record purposes, as follows:

1.

2.

L.

50

Te

Enter "R" in column 1.

Enter, in columns 2 and 16, the time of the beginning of
the observation sequence in which the omitted observation
normally would have appeared, '

Enter data pertaining to ceiling in column 3, sky in
column L, visibility in column 5, weather and obstruc-
tions to vision in column 6, and clouds and obscuring
phenomena in columns 2l=35, These data will be ob-
served during the pibal at the time the omitted ob-
servation was scheduled to be taken,

Enter dry-bulb and wet-bulb temperature data in columns
8, 18, and 19. These data will be interpolated between
the dry-bulb and wet~bulb values recorded in the observa-
tions immediately preceding and following the omitted
observation, except that the data will be taken from
thermographs or telepsychrometers at stations equipped
with them,

Enter in columns 9 and 20 dew point and relative humidity
data, computed in the usual manner from the interpolated
dry-=bulb and wet-bulb temperature data.

Enter data pertaining to sea-level pressure in column T,
altimeter setting in column 13, station pressure in column
17, pressure tendency in column 36, and net three-hour
change in column 37, The basic data will be taken from
the barograph trace, The dry-bulb temperature obtained
in accordance with the preceding instructions will be
used to obtain the 12-hour mean temperature for pressure
reductions,

Enter surface wind direction and speed in columns 10 and
11. These data will be taken from multiple registers at
stations equipped with them. At other stations, the wind
data will be estimated during the pibal at the scheduled
time of the omitted observation.

Enter any remarks noted during the pibal, and additive
data if appropriate, in column 1), Enter the authorized
contraction "FIBI" in parentheses in column 1),
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A11021. LATE OBSERVATIONS, If an observation is taken late and no appre-
ciable changes have occurred since the scheduled time, the entire obser-
vation w1l be enclosed in parentheses, If conditions have changed ap-
preciably since the scheduled time, estimate the probable conditions at
that time, using recording instruments wherever possible, and enter the
obgervation in red pencil, In either case, the observation will be used
for computation of sums and averages.

#A11032. CORRECTION OF RETAINED RECCRDS. Upon receipt of WB 5066 at all
except CAA stations, make indicated corrections in red on retained
(carbon) copies of WBAN 10,

#411050. OBSERVATIONS NOT TRANSMITTED. If an observation is filed but
not transmitted on Service "A", the observation will be disseminated
locally as usual. If transmission of the observation on Service “A"
is delayed until time for transmission of the next observation (record
or special), only the latest observation will be transmitted. The ob-
servation thus omitted from transmission on Service "A" will be iden-
tified by entry of the abbreviation "FIBI" (filed but impracticable
to transmit) in column 1L (Remarks).

#111050,1., If a PIREPS is entered in column 1l of an observatlion that
was filed but not transmitted on Service ®"A", erase the entry and add
the PIREPS to the next observation.

#111105, VISIBILITY. (Column 5) At first-order observing stations where
personnel take less than 2} record observations daily, enter the visi-
bility value for hours when personnel are on duty but no record obser-
vation is taken, This entry will be made at 30 minutes past the hour.

A11105,3, CONTROL TOWER VISIBILITY (See Paragraph A9012),

#411106, WEATHER AND OBSTRUCTIONS TO VISION. (Column 6) At first-order
observing stations where personnel take less than 24 record observations
daily, enter the weather and obstructions to vision during hours when
personnel are on duty but no record observation is taken, This entry
will be made gt 30 minutes past the hour.

A11111, WIND SPEED (Coluwmn 11) FEnter wind speed in miles per hour.

A1111L4.5., ADDITIVE DATA GROUPS. Separate instructions for the coding
and transmission of additive data groups transmitted with record ob-
servations at 3- and 6-hourly periods will be furnished stations re-
quiring them.

*21111L.6. ENTRIES IN COLUMNS 1lka and lib., Obtain authorization from
the Central Office for the entry of data other than dry- and wet-buld
temperature readings in columns lha and 1llb.
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#211)18. DRY-BULB, (Column 18) At first-order observing stations where
personnel take less than 24 record observations daily, enter the corrected
thermograph temperature indicated*at thirty minutes past the hour for
hours in which an hourly observation was not taken., Enter these temperas
tures to whole degrees., If the thermograph fails, enter in parentheses
data obtained by interpolation.

#A11)21, TOTAL SKY COVER. (Column 21) At first-order observing stations
where personnel take less than 24 record observations daily, enter total
sky cover for each hour that personnel are on duty between sunrise and
sunset but no record observation is taken. This entry will be made at
30 minutes past the hour. Enter estimated total sky cover in parenthe-
ses for daylight hours that personnel are not on duty.

#A311438, PRECIPITATION, (Column 38) At first-order stations equipped
with recording gages, including weighing rain gages equipped with 2l-,
12— or 6=hour gears, enter corrected hourly amounts of precipitation in
inches and hundredths for the period beginning with the hour printed in
column 16, Enter "T" for amounts of 0,005 inch or less, Omit entry if
precipitation has not occurred during the hour. If the automatic record
is incomplete, enter estimated hourly amounts in parentheses, :

#211439, SUNSHINE, (Column 39) Enter corrected hourly sunshine in
minutes, for the period beginning with the hour printed in column 16,
as obtained from WB 1017 or 1017B, If the automatic record is in-
complete or is known to be incorrect, enter estimated hourly values
in parentheses.

#A114),0., WIND DIRECTION AND SPEED, (Column L4O) At first-order stations
at which personnel take less than 24 record observations daily, enter
prevailing hourly wind direction and the corrected wind speed data for
the period beginning with the hour printed in column 16, e.g., SW-18,
DI-1., The corrected data are obtained by applying the appropriate
correction from Table 1L to the uncorrected data taken from WB 1017 or

1017B.

A11449, HEIGHT OF 850-MILLIBAR SURFACE, Entries will be made on WBAN
10B at stations designated by the Central Office to compute this datum.

A11451., SEA, STATE AND DIRECTION, )
A11455, WATER TEMPERATURE.
Entries will be made on WBAN
A11456. SOIL TEMPERATURE, >.1OB at stations designated by
the Central Office to observe
A11),7h. THICKNESS OF ICE ON WATER, these data.
A11475. FROZEN GROUND LAYER
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# Al1478. MAXIMUM AVERAGE S-MINUTE SPEED AND DIRECTION, (Column 78)
Enter corrected data obtained by applying the appropriate correction
from Table 1l (paragraph 8231) to the uncorrected data taken from
WB 1017 or 1017B.

A11479, TIME OF MAXIMUM AVERAGE S-MINUTE SPEED, (Column 79) Enter
the time of beginning to nearest minmute L,S,T.

* A11480, FASTEST MILE AND DIRECTION, (Column 80) Enter corrected
data obtained by applying the appropriate correction from Table 1l
(paragraph 8231) to the uncorrected data taken from WB 1017 or 1017B,
If these data are required locally and the station is not equipped
with a multiple register, the highest l-mimute wind speed observed
during the day and the corresponding direction may be entered in
this column in parentheses,

A11481. TIME OF FASTEST MILE, (Column 81) Enter time of beginning
to nearest mimite L,S.T.

# A11485, REMARKS, NOTES, AND MISCEFLLANEOUS PHENOMENA, (Column 90)

(a) General, At stations on the Great Lakes, enter the
dates of opening and closing of navigation and of the
season of wind warnings, In addition, enter avail-
able data on seiches (especially any pronounced or
damaging sudden changes or fluctuations in the lake
level and any periods of several hours of umsually
high or low water ). At stations on navigable rivers,
enter the dates of the opening and closing of the nav-
igation season, At all stations, enter notes on receipt
of flood or storm warnings and advisories, and severity
of damage done by floods or storms; and notes of unusual
meteorological conditions, such as obstructions to vision
at a distance, or wind shifts not entered on columns 10-
12, Enter additional weather information not provided by
the recording instruments and scheduled observations,
Attach newspaper clippings of weather conditions of
exceptional general or local interest, When space in
column 90 is insufficient, entries will be continued
on an additional sheet attached to it,

(b) Frost and Freeze, Record frost and freeze as follows:

l, In California, Southern Arizona, Florida and
along the immediate coast of the Gulf of
Mexico, enter date of occurrence of each
frost or freeze throughout the year.
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2. In those portions of Washington and Oregon
west of the Cascades and at all stations
south of the 35th parallel except those in
item (1), enter date of occurrence of each
frost or freeze after March 1 until the
first killing freeze in autumn,

3. At all stations, enter date of occurrence of
each frost or freeze observed (a) on and
after the date the daily normel mean tempera-
ture rises to L3° F. until the first killing
freeze in autumn, and (b) between May 1 and
August 31.

Whenever killing freeze occurs, enter a statement of the
kind of vegetation killed, degree of maturity at time of
freeze, estimated percentage of loss, and any other per-
tinent data. If the dates of the first and last kill-
ing freeze cannot be determined, enter the first date
with a minimum temperature of 32° or lower in the autumn
and the latest date with a minimum temperature of 32° or
lower in the spring, provided that while the temperature
was 32° or lower, there was a period when precipitation
was not occurring,

Excessive Precipitation, (Column 90) A rubber stamp
will be used to provide spaces when necessary for the
entry of excessive precipitation data in column 90.
These data will be determined from WB 1017 or 1017B.
When the rate of fall of precipitation for any period
equals or exceeds the depths shown in Table A5, enter
the maximum amount of precipitation for each period.
If any of these amounts occur on parts of two days,
underline the amounts concerned and enter both dates
to the right of the 180-minute column. If two or more
storms, each having excessive precipitation, occur on
the same day, separate entries will be made for each.

TABLE A 5
EXCESSIVE PRECIPITATION

Duration
in
Minutes

Precipitation in Precipitation

Depth of ’q Duration Depth of
in Inches Minutes in Inches

5
10
15
20

30
L5

0.25 60 +80
«30 80 1.00
«35 100 1,20
) 120 1,40
+50 150 1.70
.65 180 2,00
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A11)85.2, TORNADO, Enter an accurate description of all meteorol-
ogical elements accompanying the tornado, Information on the fol-
lowing points is desirable:

(1) A map showing date, hour of occurrence, and path of
the tornado,

(2) Appearance of clouds.,

(3) Character and amount of precipitation.

(L) Description of whirl, either as seen in a cloud or
as evidenced by the distribution of debris.

(5) MNumber of persons killed and injured.

(6) Rate of movement.

(7) Estimated crop loss and property damage.

A11LB5.L. AURORA, ETC. Enter notes concerning various optical
phenomena, such as auroras, halos (solar and lunar), rainbows, and
mirages, Auroral displays should be carefully described, giving the
time of beginning and ending, and the altitude and azimuth of each.
extremity and of the crown of any arch of light that may be formed.
Azimuths should be recorded with North as zero, When an aurcora
extends past midnight, entry will be made for both dates,

A11485.6, SNOW SURFACE TEMPERATURE. Enter snow surface temperature
and related data at raob stations north of the LOth parallel.

A11485.9, NOTES ON TELEPSYCHROMETER OPERATION, Whenever use of the
telepsychrometer is discontinued or resumed, enter the date, time and
nature of the change.,
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CHAPTER A12, ENTRIES ON FORMS WB 1001B and C, 1081, AND 1083.
A12000, FORM WB 1001B, GENERAL

#A12010. PREPARATION, (See Figure AS5.) WB 1001B will be prepared
daily in duplicate at all first-order observing stations not taking
airway observations, except that at stations taking only one elimato-
logical observation (maximum temperature, minimum temperature, and
precipitation measurement) daily, and where a local airport observing
station is equipped with a multiple register, WB 1001B will not be
prepared as an original record; instead, observed data will be entered
directly on WB 1001C. Entries frow WB 1017 or 1017B will be omitted
at stations not equipped with a triple register, Black or blue-black
ink or a moderately hard lead pencil will be used except where red ink
is specified, Ditto marks will not be used.

#A12011, DISTRIBUTION, At designated stations, where punched cards
are prepared from Form WB 1001B, forward the original copies of WB
1001B for the week ending Friday to the WRPC each Saturday. Similarly,
on or before the second working-day of each month, forward all remain-
ing original copies for the preceding month, At stations where punched
cards are not prepared from Form WB 1001B, forward the original copies
of this form for the month to the WRPC by the second working-day of
the following month, When any form cannot be mailed by the specified
date, forward an explanation to the WRPC on or before that date.

When the originals are returned from the WRPC, the corrected carbon
copies will be forwarded to the Section Center (see paragraph A12013).
The originals will be retained as part of the permanent local record.
Note that WBAN 10D will be prepared at all stations where WB 1001B is
prepared. ‘

A12012, TIME, Use twenty-four-hour local standard time with 0000 as
the beginning, and 2359 the ending, of the day.

#A12013, CORRECTIONS TO RETAINED RECORDS. Upon receipt of WB 5066
(Corrections to Weather Records) from the WRPC, enter the indicated
corrections in red on retained (carbon) copies of WB 1001B.

A1201L, HEADING. Enter the station name and date in the spaces pro-
vided.

#A12015., INTERPOLATED DATA., If the automatic record is incomplete,
enter interpolated hourly precipitation and wind data, taken from
WB 1017, or 1017B, or weighing gage forms (see paragraph Al1341l1),
in parentheses, These data will be included in the determination
of daily sums, averages etc.
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A12100, FORM WB 1001B, COLUMN ENTRIES

A12101, TIME., (Column 1) 1In the heading, enter the time zone indicator
from Table 19.

#A12102, TEMPERATURE. (Column 2) Enter the corrected hourly thermograph
temperature recorded at thirty minutes past the hour in whole degrees,
supplying minus signs where required., For example, the entry for the hour
12-13 will be the temperature indicated at 1230, If the thermograph record
is incomplete, obtain temperatures by estimation and enter them in paren-
theses.

#A12103, PRECIPITATICON. (Column 3) Fnter corrected hourly amounts of pre-
cipitation in inches and hundredths from the official automatic record
(either tipping bucket or weighing gage - see paragraphs L4030 and ALO30).
Enter "T'" for amounts of 0,005 inch or less. Omit entry if no precipita-
tion has occurred during the hour, Znter the total precipitation for the
day opposite "Sum *,

A12104, WIND DIRECTION, (Column L) Enter the prevailing wind direction,
taken from WB 1017 or 1017B to eight compass points for each hour, Enter
the prevailing direction for the day under "Prevailing ". Direction in-
determinate (DI) will not be considered as the prevailing direction for
the day., If two or more directions occur an equal number of times, select
the prevailing direction on the basis of adjacent directions. Example:

If SE recorded for 10 hours, S 10 hours, SW 3 hours, and E 1 hour, the
prevailing direction would be South.

A12105, WIND SPEED, (Column 5) Enter the corrected number of miles of
wind for each hour. Wind speeds obtained from WB 1017 or 1017B will be
corrected in accordance with Table 1ll;, Enter the total wind movement for
the day opposite "Sum" and the mean hourly speed to tenths of a mile oppo-
site MAverage ",

#A12106, SUNSHINE. (Column 6) Enter hourly sunshine in minutes as obtained
from WB 1017 or 1017B. If an hourly value is wholly estimated, enter it in
parentheses, Opposite "Sum" enter the total minutes of sunshine for the
day, and under "Possible" enter the possible number of minutes as given in
the Station Sunshine Tables, Obtain percentage of sunshine by dividing the
total minutes for the day, multiplied by 100, by the "possible" as shown in
the iunshine Table. Enter percentage of sunshine in whole percent adjacent
to "‘
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#A12107, SKY COVER, (Column 7)¥¢ Enter total sky cover, as indicated
in paragraph 1lh21, for the hours that personnel are on duty between
sunrise and sunset, Enter the estimated values in parentheses for
the daylight hours during which no personnel are on duty, These
entries correspond to observations taken at thirty minutes past the
hour, Opposite "Sum" enter the total of the hourly entries, To
obtain the sum, add 9+ as 10 and 1- as O, Enter the average howrly
gky cover in the space provided, Do not use 9+ and 1l- as averages,

#A12108, LOWEST VISIBILITY, (Column 8)*¢ Using the values from Table
25, enter the lowest visibility observed during each daylight hour
that personnel are on duty,

#A12109, WEATHER AND CBSTRUCTIONS TO VISION, (Column Q)** Using the
symbols printed on the form, enter in the order of their predominance
the meteorological phenomena occurring at the time of the visibility
observation entered in column 8, Enter obstructions to vision only
when the visibility 1s six miles or less, Use intensity symbols for
precipitation as indicated in paragraph 11106,1, (Use the symbol "S"
to represent any form of snow, including snow grains, snow pellets,
etc, Use other symbols similarly, e.g., "F"' to represent ground fog
and ice fog.).

Al2110, FXTRA COLUMNS. (Columms 10-13) ZEnter any additional data
that are required locally,

#212114, BEGINNINGS AND ENDINGS OF METEOROLOGICAL PHENOMENA, REMARKS,
NOTES, ETC. (Column 1k4)#* Enter in chronological order (not necesearily
opposite the hour printed in column 1 corresponding to the time of the
phenomena) the times (L,S.T.) of beginnings and endings of precipitation
and obstructions to vision. Use the symbols indicated on the form and
disregard intensities  (Use "DL" to record distant lightning,). When
the time of beginning or ending is unknown, enter the estimated time
in parentheses, Example: R 0305-0325; RS 0325 (0350) ; s (0350)-1330,
Intervals of 15 minutes or less between the time of ending and begin-
ning will not be recorded, If additional space is required, use column
61; columme 10-13 may also be used if not required for hourly data, The
following data will also be entered in colum 14 as indicated in para-
graphs 11485-,7 and A11485-.9,

#* Note: Entries in colums 7-9 and 14 are not required from city offices
if there ig a first-order airport observing station in the locality,
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1, Hailstorms 6. Snow surface temperatures
2., Tornados and water spouts T. Frost and freeze
3. Lightning 8. Seiches
4, Auroras 9. Navigation and wind warn-
ing seasons
5. Harbor ice 10, Miscellaneous

A12115, SCHEDULED OBSFRVATIONS. (Columng 15-26) Enter data in these
columns for scheduled observations, including synoptic, when these ob-
servations are taken.

A12116, TIME, (Column 15) Enter the time that the observation is begun,
to the nearest minute (LST), e.g., 0110, 1805,

Al2117, STATION PRESSURE. (Column 16) Enter mercurial or precision
aneroid barometer reading to the nearest 0,001 inch,

Al12118, DRY-AND-WET-BUIB. (Columns 17-18) Fnter these temperatures to
the nearest degree and tenth, supplying minus signs where required.

Al2119, DEW POINT, (Column 19) Enter the dew point to the nearest whole
degree, supplying minus signs where required,

Al2120, REIATIVE HUMIDITY. (Column 20) Enter relative humidity to the
nearest whole per cent,

Al2121, MAXIMUM AND MINIMUM TEMPERATURES. (Columms 21 and 22) At stations
equipped with maximum and minimum thermometers, thermographs or telepsychro-
meters, enter the maximum and minimum temperatures to degrees and tenths for
the period covered by the observation, Take the data from the telepsychro-
meter or the maximm and minimum thermometers, if available; 1f not, use

the thermograph (see Chapters 5 and AS5). Note that these temperatures must
be as high and low respectively as any temperature recorded within the
period covered, including the cwrrent temperature,

Al12123, PRECIPITATION, (Colum 23) Enter total precipitation in inches
and hundredths for the period covered by the observation, e.g8., 0,06, Use
the gage indicated by paragraphs 4030 and A4030, When precipitation has
occurred in amounts of 0,005 inch or less (trace), enter "T." When precipi-
tation hag not occurred, enter“0,00;

Al1212k, SNOWFALL, SLEET AND HAIL, (Colwmn 24) Enter the depth of
8nov, sleet and hail (unmelted), to inches and tenths, that has fallen
during the period covered by the observation, When snow, gleet or hail
has fallen in amounts of 0.05 inch or less, enter "T" denoting trace.
When none has occurred, enter0,07 When snow, sleet or hail melted as
1£ fell, enter "T" with a reference note "Melted as it fell" _ in column
14,
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A12125, SNOW DEPTH., (Column 25) Enter the depth of snow, sleet,
hail and ice on the ground to the nearest inch. When snow, etc,,

is on the ground and the depth amounts to 0.5 inch or less, enter
"T" denoting trace. Enter "O" when none is on the ground., Ice
depth, which is the depth uf sheet ice formed directly or indirectly
from precipitation, should not be confused with "thickness of ice
on water ", If snowfall melts and refreezes, the depth of ice formed
will be included in the entries in this column,

#A12126, HEIGHT OF 850-MB, SURFACE, (Column 26) At stations desig-
nated to compute this datum, enter the height of the 850 mb, surface
above sea-=level in feet to the nearest ten geopotential feet.

A12127, SUMMARY OF DAY, (Columns 27-38) Enter data for the 2i=hour
period from midnight to midnight (LST) in these columns,

A12128, MAXIMUM AND MINIMUM TEMPERATURES, (Columns 27 and 28) Enter
these data in whole degrees (see chapters 5 and A5), Note that the
maximum and minimum temperatures must be at least as high and low,
respectively, as any temperature recorded through the day,

A12129, AVERAGE TEMPERATURE. (Column 29) Enter the average tempera-
ture for the day, to whole degrees, This temperature is half the sum
of the maximum and minimum temperatures for the day.

Al2130. NORMAL TEMPERATURE. (Column 30) Enter the nommal temperatures
for the cday, to whole degrees, when available. Use the normal for
February 28 as the normal for February 29 also.

A12131., TWENTY-FOUR-HOUR PRECIPITATION. (Column 31) Enter the total
amount of precipitation (water equivalent of solid types) to the near-
est 0.01 inch., If precipitation has occurred in amounts of 0,005 inch
or less enter "T" denoting trace. If precipitation has not occurred,
enter "0,00 ", The sum of any number of "T" observations will be re-
garded as a trace unless recording equipment indicates the total is
greater than 0,005 inch (liquid).

A12132, TWENTY-FOUR-HOUR SNOWFALL, SLEET AND HAIL. (Column 32) Enter
to tenths of an inch the total amount of unmelted snow, sleet, and

hail that falls during the 2L-hour period. If there are separate falls,
each of which melts before the following occurs, the total fer the day
will be the sum of the maximum depth of each fall. Record amounts in
inches and tenths. When snow, sleet or haill melts as it falls, enter
"T" with a reference note "Melted as it fell" in column 1k, If snow,
sleet or hail has fallen in amounts of 0,05 inch or less, enter "T"
denoting trace, If none has fallen, enter "C,O",
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A12133, SNOW DEPTH. (Column 33) Enter the depth of snow, sleet, hail
and ice on the ground at 1930 EST (0030 GCT) to the nearest inch. Enter
wTn for amounts of 0,5 inch or less, Enter "O" when none is on the ground.

#A1213,,, MAXIMUM AVERAGE S-MINUTE SPEED AND DIRECTION, (Column 34) Enter
the corrected maximum average 5-minute speed and the direction, The cor-
rected speed is obtained by applying the appropriate correction from Table
1L (paragraph 8231) to the uncorrected data from WB 1017 or 1017B.

212135, TIME OF MAXIMUM AVERAGE S5-MINUTE SPEED, (Column 35) Enter the
time of beginning to nearest minute (LST).

#A12136, FASTEST MILE AND DIRECTION, (Column 36) Enter the corrected (see
Table 1L) fastest mile and the corresponding direction. The uncorrected
fastest mile and the direction data are taken from WB 1017 or 1017B., If
these data are required locally and the station is not equipped with a
multiple register, the highest one-minute wind speed observed during the
day and the corresponding direction may be entered in this column in
parentheses,

A12137., TIME OF FASTEST MILE, (Column 37) Enter time of beginning to
the nearest minute (LST).

212138, RIVER STAGE. (Column 38) At stations where a river gage is read,
enter this reading to the nearest 0,1 foot.

A12139, EXCESSIVE PRECIPITATION. (Columns 39-50) Enter amount of exces-
sive precipitation in these columns as instructed in paragraph A11485 (c).

A12151, EXTRA COLUMNS., (Columns 51-53) Enter any additional data that
are required locally.

#A1215),, STATION PRESSURE COMPUTATIONS, (Lines 54-60) Enter data in
these lines in accordance with instructions in paragraphs 11459-11465.

%¥A12161, ADDITIONAL REMARKS AND NOTES, (Lines 61) Enter the character
and time (LST) of sunrise and sunset, using the terms "clear, cloudy,
foggy, smoky, dusty, or hazy ". Identify the entries by use of the abbre-
viations "SR" for sunrise and "SS" for sunset, See paragraph A1211l for
additional entries,
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required at ciiy offices where there %s a lccal airport observing

station,
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A12200, ,FORM WB 1001C - GENERAL

#A12210. PREPARATION AND DISTRIBUTION. (See Figure A6,) Form 1001C will
be prepared in duplicate at all first-order observing stations. Entries
will be made daily in black or blue-black ink or a moderately hard pencil.
Ditto marks will not be used. Not later than the second working-day of
the month, designated stations will prepare a typewritten copy of WB 1001C
for the preceding month and mail it to the WRPC together with the original
(pencil or ink) record copy. Other stations will mail the original (pencil
or ink) record copy to the WRPC and two typewritten copies to the Chief,
U. S. Weather Bureau, Attention C. & H. S. Division. Several typewritten
carbons may be prepared, if necessary, for immediate distribution to news-
papers or other interests, A clean black ribbon should be used for typing
and especial care should be taken to enter the data neatly and uniformly
within the column limits., The typewritten forms should be mailed unfolded,
in a large envelope, and protected by cardboard covers.

#A12210,1, When both a city office and an airport office located in
the same metropolitan area are designated to prepare typewritten
coples for photo-offset printing, a typewritten copy will be prepared
for each station,

#A12211. CORRECTIONS. Upon receipt of WB 5066 (Corrections to Weather
Records) from the WRPC, the indicated corrections will be made in red
on the retained (carbon) copy of WB 1001C, When the original copy of
WB lOOEC is returned from the WRPC, it will be retained in the sta-
tion files, The corrected carbon copy will be forwarded to the
Section Center, unless photo-offset copies are prepared at the WRPC,
in which case 1t may be destroyed,

%#A12212, HEADING, Enter the station name, month and year, and time
zone (e.g., "Eastern") in the spaces provided,

A12300, FORM WB 1001C - COLUMN ENTRIES

#A12302, MAXIMUM AND MINIMUM TEMPERATURES. (Colums 2 and 3) Enter
these data to whole degrees, 1In the footings of these columns, enter
the sums to whole degrees and averages to tenths of a degree,

A12304, AVERAGE TEMPERATURE, (Column 4) Enter these data to whole
degrees, The average daily temperature is half the sum of the daily
maximum and minimum temperatures,

A12305, DEPARTURE FROM NORMAL. (Colurm 5) When normals are avail-
able, compute the departure by subtracting algebraically the normal
tempeérature from the dally average temperature, IExample: Daily
average temperature, 65°; normal temperature, 60°; departure = +5°,
Use the normal for Februsry 28 as the normal for February 29 also,
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A12306, DEGREE DAYS (BASE 65°). (Column 6) Enter heating degree days
to whole numbers, i.,e., the difference between the mean temperature and
€5°, when the dally average temperature is less than 65°, Enter"0"when
the daily average temperature is 65° or higher,

A12307, TOTAL PRECIPITATION (WATER EQUIVALENT)., (Column 7) Enter the
total 2k-hour precipitation, midnight to midnight, in inches and hundredths,
as obtained from WB 1130B or 1001B, In the footing, enter the sum of the
daily amounts of precipitation,

A12308, SNOWFALL, SLEET, HAIL. (Column 8) Enter 24-hour unmelted depth
of snowfall, sleet or hail, midnight to midnight, in inches and tenths
ag obtained from WB 1130B or 1001B, Enter column total in the footing,

Al12309, SNOW, SLEET, HAIL OR ICE ON THE GROUND, (Column 9) Enter the
depth to the nearest inch of snow, sleet, hail or ice that was on the
ground at 1930 EST (0030 GCT), as obtained from WB 1130B or 1001B, In
the heading, enter the local standard time corresponding to 1930E.

#A12310, PREVAILING DIRECTION. (Column 10) At stations where 24 record
obaervations are taken daily, enter the prevailing direction to 16 points
of the compass computed from column 10 of WB 1130A for record observations,
At stations where 1 to 23 reccrd observations are taken daily, enter the
prevailing direction to 8 points of the compass computed from column 40
of WB 1130B. At all other stations, enter the prevailing direction to 8
points of the compass from the bottom of column 4 of WB 1001B ("DI" will
not be considered as a prevailing direction for the day.), Prevailing
direction for the month will not be entered in the footing of column 10,

Al12311. AVERAGE WIND SPEED, (Column 11) At stations where 24 record ob-
servations are taken dally, enter the average wind speed computed from
column 11 of WB 1130A for record observations, At stations where less

than 24 record observations are taken daily, enter this datum computed from
column 40 of WB 1130B., At all other stations, enter this datum from column
5 of WB 1001B. 1In the footing, enter the sum of the daily average hourly
speeds, and the average of these sgpeeds as obtained by dividing the sum

by the number of days in the month, All entries in this column are made to
tenths of a mile,

#A12312, FASTEST MILE AND DIRECTION. (Columns 12 and 13) Enter the speed
and direction of the fastest mile as obtained from WB 1130B or 1001B, In
the footing, enter the speed and direction of the fastest mile for the
month, If these data are required for local use at stations which prepare
WB 1001B and are not equipped with a multiple register (see paragraph
A12136), the highest one-minute wind speed observed during the day and
the corresponding direction yill be entered in this column with an asterisk
and the following foot-note: Datum entered in this colum is obtained by
visual observation since recording equipment is not available, It is
not neceesarily the fastest mile occurring during the period',
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Al1231k, TOTAL SUNSHINE. (Column 14) ZEnter the total sunshine in
hours and minutes as obtained from WB 1130B or 1001B, e.g., 5:32;
12:03. In the footing, enter similarly the total sunshine for the
month, and the possible sunshine as obtained from the Station Sunshine

Tables,

Al2315, PER CENT OF POSSIBLE SUNSHINE. (Colum 15) FEnter these data
in whole per cent as obtained by dividing the entry in column 1% by
the possible sunshine indicated by the Station Sunshine Tables., In
the footing, enter in whole numbers the per cent of sunshine obtained
by dividing the sum of colum 1k by the possible sunshine entered

below it, and multiplying the quotient by 100,

A12316, SKY COVER - SUNRISE TO SUNSET. (Columm 16) Enter tenths of
sky cover as obtained by averaging hourly entries on WB 1130B or 1001B
for the period from sunrise to sunset., In the footing, enter the sum,
and the average to tenths, Obtain averages as indicated in paragraph

Al2107,

A12317., SKY COVER - MIDNIGHT TO MIDNIGHT, (Column 17) Enter data for
the period from midnight to midnight, using the procedure described in
paragraph Al12316, Omit entry at stations where personnel are not on
duty 24 hours a day,

A12318, THUNDERSTORMS OR DISTANT LIGHTNING. (Column 18) Enter "P" for
thunderstorm or "DL" for distant lightning when observed during the
period from midnight to midnight. Do not enter more than one T or DI

for a day. Enter DL only if thunder is not heard, except that if light-
ning occurs before midnight and thunder is heard after midnight, enter
DL for the first day and T for the following day. Similarly, if thunder
ocours before midnight and lightning after midnight, enter T for the
first day and DL for the following day. Enter both T and DL if lightning
only is obeerved in one storm, and thunder is heard from another storm,

A12319, VISIBILITY, 1/4 MILE OR LESS, CAUSED BY~. (Colum 19) Enter
symbols for hydrometeors or lithometeors that reduce visibility to 1/4
mile or less, If the visibility is reduced by several phenomena, enter
all in the order of their predominance, using applicable aymbols,

Example: F, R, Use only those symbols rrinted on the form; use S to
represent all types of snow, including snow showers, snow grains, pellets,
etc.; use other symbols similarly, e.8., F to represent both ground fog
and ice fog,

Al2320, EXTRA COLUMNS. (Columms 20, 21, 22) Enter any additional data
required locally,
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Al2330, TEMPERATURE DATA, ZIEnter these data as follows:

A12331, AVERAGE MONTHLY, Enter, to degrees and tenths, one-half the sum
of the average maximum and minimum temperatures for the month,

Al2332, DEPARTURE FROM NORMAL. At all stations for which normals have
been computed, enter the departure of the average monthly temperatures

from the monthly normal, February monthly normal temperatures will not
be changed for leap years.

Al2333., HIGHEST AND LOWEST TEMPERATURES. Enter these data, as obtained
from columns 2 and 3, and their dates of occurrence, In selecting the
highest or lowegt temperatures, consider tenths of degrees if necessary,
If temperatures are identical to tenths, enter all dates.

Al2334, NUMBER OF DAYS WITH MAXIMUM 32° OR BELOW OR 90° OR ABOVE, MINIMUM
32° OR BELOW OR O° OR BELOW, Enter these data a8 obtained from columg 2
and 3,

Al2335, DEGREE DAYS, Enter the sum of the entries in column & and the
departure from normal at all stationg for which normals have been computed ,
Enter the seasonal total, using July 1 as the beginning of the geason, and
the departure from normal at all statlons for which normals have been com-
puted,

A12340, PRECIPITATION DATA. Enter these data as follows:
A12341, TOTAL FOR THE MONTH. Obtain this entry from colum 7,

Al23L2, DEPARTURE FROM NORMAL. Fnter the monthly departure from normal at
all stations for which normals have been computed. The normal precipitation
for February 29 will be the same as for February 28,

A12343, GREATEST IN 2k HOURS, Enter this datum to the nearest hundredth
of an inch with the date or dates of occurrence, If the 2hk-hour period
begine on the last day of one month and ends on the firat of the following,
enter the data on WB 1001C for the month in which most of the precipitation
fell, 1Include data for the entire period on this form, and do not repeat
the compilation on WB 1001C for the other month, but enter an explanatory
note on the bottom of the form,

Al12350, SNOWFALL, SLEET, AND BAIL, Enter these data as follows:
A12351, TOTAL FOR MONTH. Obtain this entry from colum 8,

Al2352, GREATEST IN 24 HOURS. Enter this datum to the nearest tenth of an
inch, See paragraph A12343 above,
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A12353, GREATEST DEPTH ON GROUND. Enter this datum to the nearest inch,
and the date or dates of occurrence, ‘

A12360, BAROMETRIC PRESSURE. Enter data as follows:

#A12361, MONTHLY AVERAGE (MEAN) STATION PRESSURE. Enter one-half the sum
of the average 1230 and 0030 GCT station pressures, after applying the
"correction to adjust to a 2L-hour mean" and the "correction to adjust to
former assigned elevation" (Whenever the latter is applicable). These
corrections are furnished to stations requiring them by the Central Office.
Other stations will assume the correction to be zero.

Examples

29,6lL), = average station pressure at 1230 GCT
29.596 = average station pressure at 0030 GCT

2) 59,210
29,620 = average station pressure for 1230 and 0030 GCT

- .007 = correction to adjust to 2L-hour mean

295.513

- .016 = correction to adjust to former assigned elevation
29.597 = (29,60) monthly average station pressure

#412362, HIGHEST AND LOWEST SEA-LEVEL PRESSURES, Enter ‘these data as
obtained from the barograph trace, corrected in the manner prescribed
in paragraph 7242, Reduce station pressures to sea-level in accordance
with paragraphs 7320-24.

A12370, WEATHER, Enter data as follows:

A12371., NUMBER OF DAYS CLEAR, PARTLY CLOUDY, AND CLOUDX. Obtain these
data from column 16.

A12372, NUMBER OF DAYS WITH 0,01, 0.10, 0.50, and 1.00 (INCH) OR MORE
PRECIPITATION., Obtain these data from column 7.

A12373, DATES OF HAIL, SLEET, AND GLAZE, Obtain these data from WB
11308 or 1001B.

#A12380, SUMMARY. Enter, in the spaces provided near the bottom of the
form, notes regarding the occurrence of unusual or extreme weather condi-
tions during the month. Include data on damaging rain, snow, glaze, hail
or wind storms, unusually high or low temperatures, frosts and killing

freezes, etc.
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STATION ___WRAS Dallas, Taxas MONTH _____ - YEAR 1949
_Central _ _ _STANDARD TIME
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T e R e e e s
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©1 390 | 28| 34] «11] 31 .02 T . {.0__| NNW 9.8 18|/ N | 000 ; Q 4 10} 10 -
] 34 31! «14! 34| 02 ] 0,01 O Be7 | 15| NN 000 | .0 } 10! 10
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1°1 69 | 52| 604 415| 5| 06] 0,0 0 |8 Bed.! 241 8 0347 8 9 8
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FIGURE A6.

Entries on WB 1C01C,




A12-1L # Revised
Eff, 5-15-49

A121,00, FORM WB 1081

#A12110., PREPARATION, Form WB 1081 will be used at stations at which WB
1083 is not used in computing the height of the 850-mb, surface., Only
one copy will be prepared unless additional copies are required locally.

#A12111, In lines 1-7, enter the data corresponding to items 1-7 respec-
tively as required by the instructions in paragraph 7430. Entries in
the columns of the form are to accord with the date and time of observa-
tion as indicated in the column headings.

#A121,20, DISPOSITION, Completed WB 1081 forms may be destroyed after
ninety days.

A12500, FORM WB 1083 (REV, 1-1-49)

#A12510, PREPARATION, (See Figure A7,) Form WB 1083 (Revised 1-1-L9)
will be used at all second-order aynoptic stations and certain other
designated stations for recording and coding 3- and 6-hourly synoptic
observations, The use of WB 1083 is optional at first-order stations
taking only 3- and 6-hourly synoptic observations. Only one copy will
be prepared unless additional copies are required locally. A moderately
hard pencil will be used,

#A12511, Enter station name and date in the spaces provided, Note that
the date corresponds to that of Greenwich Civil Time: (See paragraphs
1404, 1405 of the Synoptic Code for conversion table from Local Standard
Time to Greenwich Civil Time.). On the last day of the month, entries
will be made on WB 1083 for all observations up to midnight Local Standard
Time; beginning with the first observation at or following 0000 Local
Standard Time, a separate WB 1083 will be started.

#A12512, When entries require the disposal of decimals, use the rule
stated in paragraph 1508 of the Synoptic Code.

#A12513, Enter 6-hourly observations in columns headed 00302, 0630Z,
12302, 1830Z; enter 3-hourly observations in columns headed 0330Z,
0930Z, 1530Z, and 21302, Omit entries for observations or elements
not regularly recordeds Enter slants to indicate missing data pertain-
ing to an observation or element usually recorded.

#A1251k, All entries in "Coded" column will include the number of digits
indicated by the corresponding symbol, A dot following the symbol indi-
cates an additional coded digit; e.ge, "Reso" indicates that four digits
will be entered in the "Coded" column, 24



* Revised Al2-15
Effe 5-15-49

#A12515, If data are entered on the reverse side of the form, check the
box at the bottom of the page entitled "Notes on Reverse Side ".

#,12520. ROUTING. Forward the completed forms for the month, Local Stand-
ard Time, on or before the fifth of the following month to the station
designated by the Regional Director,

#A12530, TITEMIZED ENTRIES, (Line, column, or group entries 1-61) aAll
references in the following instructions are to the 1949 Synoptic Code
unless otherwise gpecified,



Al12-16 Revised

United HStates Department of Commeros, Weather Buresa

TRt ORIGINAL RECORD OF 3- AND 6-HOURLY BYNOPTIO OBSERVATIONS
o SOMNSON City, Covonavo Daw oomy AN, 2 VA4
Behwduled tlme of observatlon 0%z (190E) | G30Z (220E) | 060Z (OIE) | 0R0Z (ANE) 1702 (O70E) | 1530Z (10%K) | 180Z (130E) | 2130Z (1600E)
(1) _Observation began (LBT) i IO k M 2008 A [2201 M Oﬁ M | Oblom OBOB M [110BM | I4ioM
7| Obmerved| Coded | Obeerved | Coded | Obmerred [ Goded | Otesrved [ Codsd | Obwerved [ Codea [obworved | Coded | OtuervediCoded|o Coded
| (@ Buation tammtifation wl - |94 - 9] - — g9 - 99| - - -
() Dew-polat (B2 Lo - atl - e _ o _ 50 ~ |94 ] - jtl] - |9 - >
(4) _Total amount of clonds v |10 3 X ‘! Ax_ q q lo 8 ‘ o -] \o 8 % b
(5 Dircetion of surtace wind sa |[ENE |01 S§‘E (% SE [\4 [SSW [20 [SSw (20| S [18 [oswW [Z3[NwW [32Z
(6) Bpeed of surface wind 1t o4 i) -1 obl 14 [12 ] 1 |ob] 1S[1>} 2\ [18] 22 [19
o Visibility vwl 1 166]|%/4 [0k /g o3| ¥ ol (22 20] % ] 1o [8o] 15¢] 81
() Present srcatber w| - o2 - 198 - S8 - S - ol - [o2] - 80| - | ot
(9) Past weatber wl - 2 - 2 - b] - 73 - S - 2| - 21 - 8 |
(10) Bea-level pressure (mabe) eer] - 12| - 156l - 2] - [015] - Jog8] - i2s| - 13 - [22
(1) Dry-bulb temperature (°F) o [ [ (A 8] de | 451 ] 46 |50 | 50 [543 [54 [Z.0]b2 [bdT1[e5]52.1]52
(12) Wet-bulb temperature (*F) — 443 - [4dS] - [wso| - [S0.0] - [539] - [b1D]| - Jbo.o] - [Y4S| -
(13) Depression (Col. 11:12) - 3! - 0.3 - o.1] - 0.5 - oMdl - [o.1] - b - | 16] -
(14) Amouat of clouds whose belght sgtren by “a” [Ny | 1O | B X |'q X qQ X 3] b S 11k |l > |2
(18) Cloud types 8c, Bt, Ci, Cb el - |85} - |~ - 171 - 11 - bl - | 65| -1]s5]l-168
(16) Heght of cloud (Ft) x| o o X o X [=) X Po) b 2 (23 [s |25 [si45 [ 6
(17) Cloud types Ac, As, Ns Onx - ~ - P - P - P - 2 - 2 - 2] - 1
(18) Cloud types, €1, Cs, Cc Ca| - |~ - |~ - |~ — d ~ P - 1 - 171 - O
3 -~ 3 - 3 - s — . — 3 — o ~ s | - s
(1% Dlrection of cloud | SE |3 | X 9 X 19 X q X q S 1w [INW| 1
(20) Pressure tendency . - [ - b3 - k - [ - l-& - K-} - a - ]
@1) Awoust of pressure chasge w» Lodo[ \§ [.050] 11 100 | 24.080[217 [.odo] \F (. 110[3T [ 130 |d%l. 1031
- 7 - 7 — 7 - 7
(22) Amount of precipliation (6-hr) RR| O .03 03 .01 o\ T oo
(Z3) Time of precipltation R | - — [ - 2 - ]
(34) Depth of snow on gronnd s | © o [«) [«] (o] [« K-]
] — ] — 9 — [ _ o
(25) Bpecial phepomens (graeral) 8.8, - - - - 81
(26) Bpecial phenomena (detaliod) e |~ _ - —
1 - 2 — t ~ 1 - )
(27) Dlrection of waves do - - - —
(36) Perlod of waves P | - _ - =
(29) Height of wavea H. - - - -
2 - 2 [ 2 - 3 - 32 - 3 - 2 - 3 - 2
(20) Height of 850-mb surface hy - A% MO - W - 410 - 4] - - §°°' -1 1
(31) Preasure teadency far br period andicg 3 brs ago | & - S - |18 - 18 - - 8 - 131 -1>
3 - s _ _ Z 3 - -
(37) Amount of precipitation (34-hr) R - —~ - - looo¥ - -
[ -~ ‘ — 4 — 4 Z n
(33) Mazimam temperstare a7 HE3 (8" g8 3 g m ("=
ETep— e S 23" 4o (43" A T 3.6 14"
(35) Plala language data _
Computational Data
(36) Attachied thermometer 12.0 11.% Ad.o 15.9

u | (37 Observed bazometer 1){.%'\ 3 M-’l 2% ’Lq' - h Bq ‘I)&.Q$3
5 (38) Total correcticn -~ .1%0 - \2 - . 13> - .\

5 |9 suation prewars it 14> [ 6495 [p1.593 (24915 [a4. 556 [ 2k io (24144 [ qi0
§ | 40 Tempersture 12 bra ago () 428 .2 4s.2 .l W14 Y g 45.\ 50.%

2 [ carent wopensture (1) 414 $ht.8 45, | 50.% 54.3 ©2.0 1 | 52.0
3 [0 sum cowamawn 912 91.0 90.3 lo1.1 lob® [109.% [ 1024

(¢3) Mean (8um + 3) ys 3 Y Us 2 4R.2 5_&% SHst 54 0 Si.2
(44) Bealevel pressurs (1n.) 20.0 4.9 29.86 | 2915 291 29.40 |30.04 | 30.20
() Current tempersturs C°F) 14 & 45\ £0.3 543 bz2o | 41 | 52.

8 | &) Current temperature 1) 1.4 Yy, 45.) 50.3 54,3 ©2.0 b1 5%\
85 {0 Teopenturs 6ms ag0 ) Us 2 %] w14 .8 s\ 503 | s | 2.0
ES | n sum (0ol 5, 0, and 47) 140.0 [ 1262 | 110 [ \H6d 1637 | 113 [ 1831 [{be.2
&2 [ a» Moan Bum + 9 (%] ys 4o e S\ 58 Py 59

8 [(50) Correction trom Table 0) ¥ 3 + &y ¥ > + + & +3 +* 3

(81) Algobralo sum (Ocl. 40 and £0) q [ 1] %] b2 L} X
(2 Yhing ttme [TES 20|t A1 o021 [2) od® [Nt [ 1%
(57) Obeerver's taitials FUL ™o 2AS ™o f FUL »] SIS

FIGURE AT. Entries on WB Form 1083



LINE

OBSERVED

CCDED

Observation began

Station identification-
111

Dew point (°F.)-

TaTq

Total amount of clouds-
N

Enter the time the observation was begun, in local standard time,
followed by the time-zone indicator (E for Eastern, C for Central,
etc.). Use 2h-hour clock time, e.g., enter 6:00 P M, as 1800,

No entry

No entry

Enter total tenths of gky covered by
clouds,

tenths of clouds but with breaks., If

gky 1e obscured by dust, fog, etc,, enter

X.

6¥—ST~S *I¥d
pestaey

Enter O if no clouds are present
and the gky is not obscured, 1- if less
than one tenth, and 9+ if more than nine

Enter assigned station
number (paragraph 1801,1),

Enter dew point temperature
to the nearest whole degree
unless dew point temperature
1s below O0°F,, vwhen a code
figure will be entered as
indicated in paragraph

1804 222,

Select code figure from
Table No, 2 in accordance
with paragraph 1802.1,

LT-2TY



LINE OBSERVED CODED
% 5. Direction of surface Enter direction of surface wind to 16 Stations equipped with wind
wind- dd points of the compass, e.g., NNW, SE. direction indicators calibrated
Omit entry if wind is calm, in degrees will code direction to

tens of degrees, e.g., 330° will

be coded "33,"

Stations equipped with 9-1light

indicators only will select code

figure from the following table:
Code Figure Direction

00 Calm
36 N

02 NNE

05 NE

07 ENE
09 E

11 ESE

14 SE

16 SSE

18 S

20 SSW

23 SW

25 wsw

27 W

29 WNW
32 NW

34 NNW

6. Speed of surface wind- Enter speed of surface wind in miles Enter speed 1n whole knots,
ff per hour, Enter "C" for calm, using Conversion Table B,

gT=21Y

6¥—ST~-5 *IJ%
PeSTAY



LINE OBSERVED CODED
T. Visibility- VW Enter vieidbility in statute miles and Select code figure from
fractions, using intervals specified Table 4 (Statute Miles).
in Table &,
8. Present weather- ww No entry Select code figure from

Table 5 in accordance with
paragraph 1803.2,

9, Past weather- W No entry Select code figure from Table
6 in accordance with paragraph
1803.3.
10, Sea-level pressurse No entry Enter sea-level pressurse in
(mbs) - PPP tens, units, and tenths of

millibars, (Paragraph 1804.1)

11, Dry-buldb temperature Enter dry-buldb temperature to tenths Enter dry-buld temperature to
(°r.)- TT of degrees, supplying minus signs as the nearest whole degree, unless
required, temperature is 100°F, or higher,

or less than 0°F,, when a code
figure will be entered in accord-
ance with paragraph 1804 22,

12, Wet-buld temperature Enter wet-buldb temperature to tenths of No entry
(°r.) degrees, supplying minus signs as
required,

6¥—9T~S °J3¥
pesSTA®Y : -

61-2lY



LINE

OBSERVED

CODED

13, Depression

14, Amount of cloude whose
height is given by
nh"_ Nh

15. Cloud types Sc, St,

Cu, Cb- Oy

16, Height of clowd (ft.)-
h

17. Cloud types Ac, As,

Ne- CM

Enter difference between Lines 11 and 12. [No entry

Enter tenths of sky covered by clouds
whose height is given by "h." Enter "O"
if there are no clouds at or below 8200
feet and the sky is not obscured; 1- if
less than one tenth, 9+ if more than nine
tenths clouds but with breaks, PEnter'X”
if sky is obscured at or below 8200 feet.

Ko entry

Enter height above ground of clouds at

Select code figure from
Table 2,

Select code figure from

Table 8 in accordance with

paragraph 1805,2,

Select code figure from

or below 8200 feet in accordance with Table 9,

instructions in paragraph 1805.3. Enter
heights to the nearest 100 feet from O

to 5050 feet and to the nearest 500 feet
from 5051 to 8200 feet; enter all heights
in hundreds of feet; e.g., 4000 feet as
Lo, Enter a dash if no clouds at or below
8200 feet are present, Enter'X"if height
is unknown for reasons stated in paragraphs
1805.38 and 1805.39,

No entry

Select code figure from
Table 10 in accordance with
paragraph 1805.4,

(07 ar 48 J

6¥-ST~gs *JJ34
pestAey



LIRE

OBSERVED

CODED

18, Cloud types Ci, Cs,

" Ce- QH

19.fDirection of clowd-

D¢

20, Pressure tendency- a

21, Amount of pressure

change- pp

No entry

Enter direction of Cy, Cyp or C; clouds
to eight points of the compass, e.g.,
N, SW (paragraph 1806,2), Enter a
dash when no cloude are present; X if
direction is unknown or variable; and
C if calm,

No entry

Enter to the nearest five thousandths
of an inch the amount of pressure
change during the past three hours,

Select code figure from Table
11 in accordance with para-
graph 1805.5,

Select code figure from
Table 12,

Select code figure from
Table 13.

Select code figure from Table
14, If the change exceeds
9.8 millibars (.20 inch),
enter"99"with an asterigk and
an additional group in Line

35 as instructed in paragraph
1806 .47,

posTAOY

6%-sT-5 *J3d
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LINE

OBSERVED

CODED

22, Amount of precipita-
tion (6-hr.)- RR

23, Time of precipita-
tion- Rt

2k, Depth of snow on
ground- s

25, Special phenomena
(general) - SPSP

26. Special phenomena
(detailed) - spsp

Enter total precipitation to nearest
hundredth of an inch, ZEnter"0"if no
precipitation has occurred in the past
6 hours. Enter'T"for trace if preci-
pitation has occurred dbut 0,005 inch
or less has fallen.

No entry

Enter total depth of snow to the nearest
whole inch, Enter"0"if none is on the
ground. Enter'T"for trace if snow is

on the ground in amounts of 0.5 inch or
less,

No entry

Select code figure from

Table 15, If the 6-hourly
amount of precipitation ex-
ceeds ,99 inch, enter the
hundredths of inches with an
asterisk and report the number
of whole inches in plain lan-
guage in Line 35 as instructed
in paragraph 1807.25., Omit
entry if no precipitation has
fallen in past 6 hours,

Select code figure from Table
16 in accordance with para-
graph 1807.3. Omit entry if
no precipitation has fallen
in past 6 hours,

Select code figure from Teble
17 in accordance with para-
graph 1807.4, Omit entry if
no precipitation has fallen
in past 6 hours,

Enter special phenomena as in-
structed in paragraphs 1809.2
and 1809.3, If more than one
special phenomena group is
sent, enter additional groups
in Line 35, Omit entry 1f no
special phenomena are observed,

[1-m 454

pesTAeYy

6¥=ST~S *3JF4




LINE

OBSERVED

CCDED

27. Direction of waves- )

4

28. Period of waves- Pw ?

f -
29, Helght of waves Hw_)

0, Height of 850-mb. sur-
face- h85h85h85

31, Pressure tendency for
3-hour period ending
3 hours ago- a3

32, Amount of precipita-
tion (24-hour)-

RoiRolRoyBoy

No entry

No entry

No entry

No entry

Enter direction, period, and
height of waves as inatructed
in paragraphs 1810,2-1810.k,

Enter height of 850-mb, surface
to nearest 10 geo-potential fest,
omitting unite digit (e.g., enter
5270 geo-potential feet as 527) .
(This datum 1s computed in

Lines 45-51,)

Select code figure from Table
13.

Enter total 2k-hour precipi-
tation to the nearest hundredth
of an inch, omitting decimal
point, (Paragraph 1812.2) Omit
entry if a trace or less hag
fallen during the past 24 hours,

67—ST~g *I3d
pesTARY

e 48 §



LINE

OBSERVED CODED

33.

3k,

35.

36.

37.

38.

*39.

Maximm temperature-
TT
x'x

Minimum temperature-
Toln

Plain language data

Attached thermomster
Obgerved barometer
Total correction

Station pressure

1 {at43)

Enter to the nearest tenth of a degree Enter the maximum temperature

the maximum temperature for the past eix | to whole degrees for the periods
hours, supplying minus signe as required.| indicated 1n paragraph 1813,2,
unless temperature is 100°F, or
higher, or less than O°F,, when

a code figure in accordance with
paragraph 1813.23 will be entered,

Enter to the nearest tenth of a degree Enter the minimum temperature to

the minimum temperature for the last 6 whole degrees For the periods in-
hours, supplying minus signs as required, | dicated in paragraph 1813,3, unless
temperature is 100°F, or higher, or
less than O°F,, when a code figure
in accordance with paragraph 1813,33
will be entered,

Enter record temperatures, city data, mean data, etc., in plain language
(paragraph 2001-3) ., (These data are sent by first-order stations only,)

Enter the temperature of the attached thermometer to the nearest 0.5°F, or C,

Enter the uncorrected observed reading to the nearest ,001 inch,

By %
y
&
Enter the sum of all corrections, o 2
[
Enter the difference between lines 37 and 38 to the nearest .001 inch, If ;'B

mercurial barometer is not read, enter station pressure from barograph.



LINE

L1,

Lo,

L3,

B,

L5,

46,

k7,

48,

Temperature 12 hours
ago (°F.)

Current temperature
(°F.)

Sum (Columns 40 and k1)
Mean (Sum < 2)

Sea-level pressure
(inches)

Current temperature
(°F.)

Current temperature
(°F.)

Temperature 6 hours
ago (°F.)

Sum (Colums 45, 46
and 47)

s

pasTASY

Enter to nearest tenth the temperature 12 hours ago (Line 11),

6%—ST-s *JF4

Enter current temperature to nearest tenth (Line 11).

Enter sum of lines 40 and 41,
Enter mean obtained by dividing sum in line 42 by 2.

Enter to the nearest hundredth of an inch sea-level pressure obtained
from Pressure Reduction Tables,

Enter current temperature to nearest tenth of a degree (Line 11).

Enter to nearest tenth of a degree the temperature six hours ago
(Line 11),

ST 48 4

Enter sum of lines 45, 46, and U7,



Sk ar48 4

LINE
#49, Mean (Sum 4 3) Enter to the nearest whole degree the mean obtained by dividing the
sum in Line 48 by 3.
50, Correction from Enter the lapse rate and humidity correction obtained from Table 9 of
Table 9 the geparate Instructions lssued stations computing these data,

51, Algebraic sum (Columns Enter algebraic sum of lines 49 and 50,

49 and 50)
52, Filing time Enter time of filing (LST), Use 24-hour clock time (e.g., enter 1:30 P .M,
as 1330).
53, Observer's initials Enter initials,

54-57. Miscellaneous notes Enter times of beginnings and endings of fog, smoke, dust, glaze, frost,
tornado, lightning, halos, and special and unusual phenomena, Enter
estimated times in parentheses, Use abbreviations printed on form,

58-61, Notes on precipi- Enter character, intensity, and times of beginning and ending of precipi-
tation and thunder- tation and thunderstorms, Enter estimated times in parentheses. Use
storms abbreviations printed on form,

POSTASY

69=ST=S °J3d
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CHAPTER Al3. RECORDING INSTRUMENT FORMS
A13000, GENERAL

% A13010, Except as authorized by the Regional Director, forward baroe
graph, multiple register and thermograph records for the month to the
WRPC not later than the second working-day of the followling month,
These records wlill include record forms for the last day of the month,
Telepsychrometer records completed during the month will be forwarded
to the WRPC not later than the second work-day of the following month,
First-order stations will evaluate automatic records in accordance with
the following instructions,

A13100, BAROGRAPH FORMS WB 1068 - 1068D (See Figure A8)

A13110, CHANGING FORMS, Forms will be changed on Leday barographs on
the 1st, Sth, 9th, 13th, 17th, 21st, 25th, and 29th of the month, Forms
will be changed on weekly barographs on the 1lst, 8th, 15th, 22nd, and
29th of the month, The change will ordinarily be made at the time of
the 1830 G,C,Ts 6-~hourly observation, If for any reason the form is
not changed at the accustomed time, it will not be changed before the
succeeding 3-hourly pressure tendency observation at stations obser-
ving these data, since an unbroken record is required for the obser-
vation, At other stations, the forms will be changed as soon as
practicable.

#A13120, PREPARATION OF FORMS, Before placing a form on the barograph,
use a typewriter, rubber stamp, or pen and ink to enter the following

data:

1. In the spaces provided, enter the name of station
(airport or city office), meridian of local standard
time, and, on the first of the month, the time that
the pen is touched.

2, Across the top of the form enter the date of each
day's record on the noon line.

3. The horizontal lines appropriate to each whole inch of
pressure are identified by two zeros printed on the form,
which represent pressure to tenths and hundredths. Along
each noon line and immedistely preceding the printed

zeros , enter the appropriate value of each whole inch
of pressure in tens and units (e.g., 28.).
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L. Above the point where the trace will begin, enter the time
and the current station pressure obtained from the mercurial
or precision aneroid barometer, or the altimeter setting
indicator.

#A13121, After removing the forms, proceed as follows:

1., Enter the time of any adjustment, and an arrow to indicate
the point of adjustment.

2. Above the ending of the trace, enter the time of removal
and the current station pressure obtained from the mercurial
or precision aneroid barometer, or the altimeter setting
indicator,

3. Above the time-check lines, enter the corrections from
column 65 of WB 1130B or column 60 of WB 1001B. Enter
corrections in red ink.

L, When adjustment for pressure is made, enter the barometer
(mercurial, etc.) reading and corrections applying to both
the preceding and following record, e.g., =~.05/,00, above
the break in the trace.
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A13200, CEILOMETER RECORD

A13210. Enter the station name, month, year and time-of removal on
each expended roll of recorder paper., Expended rolls will be re-
tained at the station for a period of five months, after which they
may be destroyed, If a portion.of the record is torn or otherwise
detached from the roll, these data will be entered on all separate
portions on the roll,

A13300. HYGROGRAPH FORMS WB 107L and 107L4A

A13310. Evaluate hygrograph records according to local requirements.
If the hygrograms are unnecessary for local use, they may be destroyed.
See Thermographs (Par, A13610) for evaluation of hygrothermograph
records,

M3400, MULTIPLE REGISTER FORMS WB 1017 and 1017B (See Figure A9)

#A13410. GENERAL. Use WB 1017B at stations where the forms are changed
at midnight, and WB 1017 at stations where forms are changed at noon.
On Sundays and holidays, WB 1017 may be changed one or two hours earlier
than usual. After changing forms, check for proper alignment of the
form by depressing the wind direction pens and noting the alignment of
the resulting trace with respect to the printed reference lines of the
form, At stations where 24 record observations are taken daily, data
for hourly wind speed and direction, and odometer (anemometer dial)
readings will not be entered on Form 1017 or 1017B, However, maximum
Seminute and fastest single mile wind speeds will be entered at all
stations. When the tipping-bucket gage is not the oftficial gage, the
precipitation entries required in Para, Al3411 and A13440-43 will not
be made, All entries will be made in pencil unless red ink is spec-
ified, Station name and date will be stamped in the spaces provided.

#A13411, MISSING RECORD. Whenever any portion of the record is miss-
ing or incorrect, enter appropriate explanatory notes, To prevent loss
of record, avold changing the charts during periods of excessive precip~
itation or high winds, Whenever the period of missing record is less
than 24 hours, hourly data will be interpolated and entered in paren-
theses, Whenever the record is missing for 24 hours or more, enter the
station name, date, odometer readings, and precipitation measurements
(stick) on a blank form and forward the form with the month's records,

A13420. WIND. Wind movement and direction will be entered in accord-
ance with the following instructions,
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A13421, HOURLY WIND DIRECTION, Determine the prevailing wind direction
for each hour and enter to eight points of the compass midway between
the hour lines, The prevailing direction is the direction recorded most
frequently during the hour., When two or more directions are recorded an
equal number of times, select the prevalling direction on the basis of
adjacent directions (See paragraph A12104), Enter "DI" for "direction
indeterminate®, when the uncorrected hourly wind speed is less than 1
mile per hour,

A13422, HOURLY WIND MOVEMENT (UNCORRECTED). Enter the total number of
miles for each hour above the trace and near the end of the hour, As

an aid in counting miles of wind, some anemometers have a 10-mile marker
which represents two miles, If a contact is begun but not finished in
the same hour, credit the mile of wind to the hour in which contact was
begun, However, in the case of the 1l0-mile marker, credit one mile of
wind to the hour in which the contact is begun and another to the hour
in which the contact ends.

_A13422.1, FEnter the total uncorrected movements of the wind for each
six hours and for the day in the spaces near the left margin.

A13423, MAXIMUM AVERAGE S-MINUTE SPEED. Determine the uncorrected
maximum average five-minute speed and its prevailing direction for
the period midnight to midnight, Enter the data immediately above
the corresponding trace, e.g., MAX-31-NW. To obtain an uncorrected
speed, multiply by 12 the number of miles and tenths of miles re-
corded in five minutes, To select the proper five-minute interval,
use a scale graduated in one-minute intervals or a draftsman's di-
viders, set to equal a five-minute interval,

A1342L, FASTEST MILE, Enter the uncorrected fastest mile and its
direction immediately below the corresponding trace, e.g., FAST-39-NE,
A scale graduated in divisions corresponding to various wind speeds is
used to select the fastest mile. In using this scale, find the di-
vision whose length most nearly corresponds to the distance between the
mile marks and read the speed from the scale,

# 7213425, TOTAL WIND MOVEMENT FROM ODOMETER TYPE ANEMOMETERS, On the
first day of each month and on each Monday, weather permitting, read
the odometer (anemometer total wind dial) at noon, local standard time,
and enter the actual odometer reading in the spaces provided. Addi-
tional readings will be taken and recorded as often as necessary to
indicate the total wind movement during periods of incomplete records,
To obtain the total wind movement from an odometer type (totalizing)
anemometer, subtract the preceding reading of the odometer from the
current reading, When the reading of the odometer at the end of the
period is less than the reading at the beginning, add 990 to the
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lesser reading and subtract the higher reading to obtain the total wind
movement, e,g., the current odometer reading is 91, previous was 950;
hence, 91 + 990 = 1081; 1081 - 950 = 131, the total wind movement.

# A13425,1., Compare the total wind movement from the odometer with the
weekly total from the record, Difference must be due to errors in com-
putation or missing record. In the latter case, estimate hourly values

as indicated in paragraph A13411,

# A13425,2, Whenever the anemometer is changed, enter a note on the mar-
gin of the form, giving the date and time of the change, the odometer
readings, identifying numbers and types of both instruments.

#* A13430, SUNSHINE, Sunshine is indicated by a zig-zag trace on the rec~
ord, Steps on this trace occur at one-minute intervals with the cycle
completed in ten minutes, For each hour between sunrise and sunset,
(a) count the number of steps (mimutes of sunshine) in each hour and
enter the minutes above the trace midway between the hour time lines,
(b) if sunshine is observed but not recorded, include the minutes of
observed sunshine in the hourly entry, (c¢) if the automatic record is
incomplete or is known to be incorrect and no visual observation of
sunshine has been taken, enter estimated minutes of sunshine in paren-
theses, During hours between sunrise and sunset when sunshine has not
occurred, enter the figure "OW,

A13431. Enter check marks on the sunshine trace indicating the exact
time of sunrise and sunset. Indicate the character of sunrise and sun-
set just above the check, e.g., "clr", "cldy", etc.

¥ A13432, Although both sunshine and precipitation are recorded on the
same trace, the uniformity of the steps in the sunshine trace should
distinguish it from a trace that represents precipitation., If both
sunshine and precipitation occur almost simultaneously, interpret the
record with the aid of observed data and enter appropriate notesy.

* A13440. PRECIPITATION, Precipitation is indicated by a zig=zag trace
on the record., Each step on this trace indicates 0,01 inch of precip-
itation, with one complete cycle representing 0,10 inch, Hourly re-
corded amounts will be corrected to agree with stick measurements,

Enter a caret "A " in red ink to indicate the addition, and an "x" to
indicate the deletion, of 0,01 inch, Enter the corrected hourly amounts
of precipitation in red ink above the trace and midway between the hour

time lines.

A13L41. Enter a check mark """ to indicate the time of beginning and
& reverse "N " to indicate the ending of precipitation, preceded by the
letters "B" and "E" respectively, If these times are doubtful, enter
the checks in parentheses., When precipitation is occurring at the time
of the observation, make a pencil check on the precipitation trace to
indicate the time of emptying the gages,
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A13442. Enter 6~hourly amounts of precipitation, as determined both
from the uncorrected precipitation trace and the stick measurement,
in the block captioned "Precipitation at Time of Observation®. Enter
also the time of the precipitation measurement.

A13443, See paragraph Al3432 for distinguishing the precipitation trace
from sunshine,
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A13500. TELEPSYCHROMETER RECORDS

#13510. Each day, stamp the month, date and year on the extreme right
side of the form near the noon time line. At the time the form is re-
moved from the recorder, enter the station name and the dates of begin-
ning and ending the record at the end of the traces and approximately
midway between the margins of the form, Beneath the station name and
near the end of the traces, identify the ordinates of the wet-bulb
depression and dry-bulb scales by labeling them in increments of 10°F,
Identify each set of labels as #1-dry bulb" and "2-depression”.

A13600, THERMOGRAPH AND HYGROTHERMOGRAPH FORMS

#A13610. CHANGING FORMS. Forms will be changed on thermographs at 0800,
local standard time, or as soon thereafter as practicable, Forms will
be changed on seven-day thermographs (Forms WB 1072, 1072-A, 1076 and
1076-A) and hygrothermographs (Forms WB 1072-D, 107L4-B and C) on the 1lst,
8th, 15th, 22nd, and 29th of the month,

A13620. PREPARATION OF FORMS, Before placing the forms on the thermo-
graph, use a typewriter, rubber stamp, or pen and ink to enter the fol-
lowing data:

1. In the spaces provided, enter the name of station (airport or
city office), meridian of local standard time, and, on the first
of the month, the time that the pen is touched.

2. Across the top of 7-day forms and on each noon line,
enter dates of the record.

3. Above the point where the trace will begin, enter the
time the form is to be placed on the instrument.

A13621, After removing the forms, proceed as follows:

1. Enter the time of any adjustment, an arrow indicating
the point of adjustment, and the instrumental reading
if adjustment for other than time has been made,

2, Above the ending of the trace, enter the time of removal.

3, Above the time-check lines and the times of the daily
maximum and minimum temperatures, enter, as corrections,
the differences,with the proper sign prefixed, between
(1) the thermograph temperature and the 6w~hourly dry-
bulb temperatures and (2) the thermograph temperature
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and the daily maximum and minimum temperatures. Enter corrections in red
ink, E.g., maximum temperature, from column 66 of WB 1130B, "66° F."; .
maximum temperature, from thermograph trace, "68° F,"; correction entered
on the thermograph "-2%.

A13700, WEIGHING GAGE FORMS (See Figure Al0)

% A13710, GENERAL, Weighing gage forms will be evaluated and hourly pre-
cipitation amounts entered at first-order stations if the weighing gage
is the official precipitation measuring gage, i.e., it is shielded and
equipped with 2l~, 12~, or 6=~hour gears,

#* A13720. CHANGING FORMS. Forms will be changed on 24-, 12« or 6-hour
weighing gages on the first of the month, and on each Monday, Wednesday,
and Friday, The change will ordinarily be made at the time of the 1830
G.CeTe 6=hourly observation, Empty the bucket when the form is changed,
unless the bucket is charged with calcium chloride, in which case the
bucket is emptied only if it is full, The bucket will be recharged at
this time, if necessary, in accordance with seasonal practice, (see

paragraph AL033.1 ).

% A13730. PREPARATION OF FORMS, Enter the following data with typewriter,
rubber stamp, or pen and ink:

1. Enter station name (airport or city office ).

2, In the spaces provided, enter time, local time zone ine-
dicator and date form is placed on and removed from the

gage.

* A13740., EVALUATING FORMS. After removing the form from the gage, enter
hourly amounts of precipitation in inches and hundredths midway between
the hour lines. When precipitation occurs in amounts of 0.005 inch or
less,enter "T". When no precipitation occurs,make no entry. Be sure
that the total hourly amounts equals the total rainfall registered on

the gage,

* 413741, Enter a check "i~" to indicate the time of beginning, and a
reverse check "N" to indicate the ending of precipitation, preceded
by the letters "B"* and "E" respectively,

*313750, MISSING RECORD, Whenever any portion of the record is miss-
ing, enter appropriate explanatory notes, During a period of miss-
ing record, hourly data will be interpolated if possible and entered

in parentheses,
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CHAPTER 21k, VERIFICATION OF FORMS
A14100., AT ORIGINATING FIRST-ORDER STATIONS

#A14110, All entries on observational records prepared at first-order
stations will be verified by someone other than the original cbserver,
as soon as practicable after the observation is taken. In addition,
prior to mailing the forms, the Official in Charge or a designated
assistant will review all such forms for completeness and general
compliance with instmections,

A14200, AT FIRST-ORDER VERIFYING STATIONS FOR FORMS PREPARED
AT SECOND-ORDER STATIONS OTHER THAN CAA STATIONS

#A1),210, Observational records from second-order stations other then
CAA stations will be verified at first-order verifying stations as
follows:

l. Verify every fifth observaticn as completely as
possible.

2. Scan the remaining observations for consistency
and general compliance with instructions (noting
marked departures between consecutive values of
sea-level pressure, altimeter setting, dew point,
etc.).

3. Review all such forms for completeness (station
name, date, etc.). '

A14300, CORRECTING RECORD FORMS
#A11,310, MAGNITUDE OF ERRORS. Corrections to recorded data are not
required unless the magnitude of errors (the difference between the

observerts and verifier's evaluations) exceeds:

l, 0,01 inch (0.3 mb) in station pressure and reduced
pressures (sea-level pressures and altimeter settings).

2. 1,0°F. in dew point.

3. 2% in relative humidity.
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%A1)4320. PREPARATION AND ROUTING OF CORRECTIONS TO WEATHER RECORDS,
FORM WB 5066. Each month, WRPC's and first-order verifying stations
will prepare WB 5066 in quadruplicate and route them monthly to sta-
tions preparing Forms WB 1001B and C, 1083, or 1130, even though no
discrepancies are observed.

#A14321, PREPARATION. (See Figure All,) Enter the Regional Office
address, title for signature by the Regional Director, and name and
address of the verifying station in the spaces provided if the form
is prepaered for signature at the Regional Office (see paragraph AlL322).
Otherwise, enter the verifying station address, prepare the form for
signature by the Official in Charge and omit entry in the space
"Prepared by ". Enter additional data in accordance with paragraphs
A14321.1 - .61, except that on forms addressed to first-order stations
at which punched cards are prepared, omit the entries indicated in
paragraph A14321.1 - .4 pertaining to forms WB 11304, B, or 1101B
(see paragraph Al4322).

#A14,321.1., In the "Form Number, Date and Time" column, enter the WB
numbers of forms apparently requiring correction together with the
dates and times of the corrected data. One entry of form number will
suffice for consecutive entries pertaining to the same form.

#M1)4321,2, In the "Data and Reference" column, enter identification
and reference data (see figure All),

#A11321.3., In the "Recorded" column, enter the uncorrected data.
#A14321.4. In the "Should:Be-" column, enter the apparent correction.

*A14321,5. The "Observer's Initials" column is left blank for use by
the observers responsible for the apparent errors,

#A14321.6. Under "Remarks" enter appropriate reference to instructions
and comments concerning the appearance and general quality of the cards

and forms.
#A1)4321.61., In addition, WRPC's will enter data pertaining to:

1., Improper punching of the "WBAN Transmittal and Inventory"
Card (No, 7).

2. Inventory obviously in error.

3, Missing or duplicate punched cards.

L. Cards punched off column,

5. Holes improperly, or not clearly, punched.

6. As separate entries, the total number of observational
and the total number of punching discrepancies for the



Revised
Eff, 5=15-49 Al)-3

‘W. B. Form 5066

UNITED STATES DEPARTMENT OF COMMERCE
WEATHER BUREAU

Mro. John.Doe...... ...
Airway. Weather (Observer.
Daeville, Alabame .. ... ... . Ym,..l?gn&gg??mg..m .
repared by.
Corrections to Weather Records
In verifying forms from your station for ... March, 1949 corrections were made as set forth

below. Each correction should be checked by the person who made the record or summarization. Please correct
your retained records accordingly, being especially careful to include all resulting changes. The original and car-
bon should be initialed by the observers whose records have been corrected. The original will be signed by the
Official in Charge and returned within 5 days after receipt to the office from which this memorandum was received.
The carbon copy will be retained in the station files.

FORM NUMBER _ | osserven's
DATE AND TIME DATA AND REFERENCE RECORDED SHouLp BE INITIALS

30
05/14%0 Col. 6 - Obstructions to Vision Onitted H
(Haze recorded 1530 and 1530. Visibility
recorded 6 miles -~ Reference Circ. N.,
para. 11106.)
07/1530 Line 63 -~ Station Pressure 29.652 | 29.732
25/1630 Col. 4 - Sky(Ref. Circ. N, Table 24, Item 5b.)| QO oo
26/1380 Col. 47 - Max. Temp. — 6-hourly observation 63.9 65.4
(Dry-bulb reading at 1250, 65.4 = Ref.
Circ. N, para. 11447.)
28/0730 Cole 48 = Min. Temp. — 6-hourly observation 50.2 49.0

(Dry-bulb reading at 0550, 49.0)

REMATS: Station name and date omitted from 1150A and B on 2nd, 1lth, and 29th.

All retained records have been corrected or noted on the reverse side.

Official in Charge.

V. 9. GOVERNNINT PRINTING OFFICL 16—87167-1

FIGUHE All. Example of Form 5066 Addressed to a Second-order Station.
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#A14322. ROUTING. The original and one copy of WB 5066 will be sent to
observing stations either directly, or through the Regional Office, in
accordance with Regional Office instructions, except that in the case of
CAA observing stations, the forms are invariably routed through the
Regional Office. One copy will be sent to the Area Training Office and
one Will be retained. First-order stations' punched cards which are in
error (either punching or observational errors) will be attached to the
original copy with the correct data clearly indicated, thus eliminating
the necessity for itemizing the observational discrepancies. However,
for CAA and other second-order stations, the observational errors will
be itemized on the forms as required by paragraphs Al14321.]1 - .4.

#A14330. FILING OF PUNCHED CARDS AND CORRECTIONS TO WEATHER RECORDS,
FORM WB 5066. Upon receipt of returmned punched cards (at first—order
stations only) and copies of WB 5066, all copies of WB 5066 will be
initialed by the observers responsible for the errors or, in the ab-
sence of the observer, by the Official in Charge. The Official in
Charge, Chief Commmicator (or designated assistant) will sign the
original and forward in accordance with the instructions on it. The
carbon copy and the punched cards (if retumed) will be retained until
inspected by a Regional Office representative. After inspection, cards
and forms retained for more than six months may be destroyed. Verify=
ing stations receiving completed forms will forward them at monthly
intervals to the Regional Office for retention in the permanent files.
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CHAPTER Al5. RADAR METEOROLOGICAL CBSERVATIONS

Al15010, GENERAL, Radar (radio direction and ranging) equipment con-
sists essentially of a directional radio transmitter and a radio
receiver that picks up the transmitted energy reflected by meteorologi-
cal and non-meteorological phenomena, The types of radar equipment
commonly used for meteorological observations employ a wave length of

3 cm, or 10 cm, The received impulses are presented in typical patterns
upon an oscilloscope (termed "scope" in these inetructions), The search
for meteorological phenomena 1s termed "scanning.,” The reflected energy
atc presented on the scupe is termed an “"echo." ZEchoes are evaluated in
terms of range, or distance from the station; azimuth bearings; inten-
8ity; tendency; height; width; and direction and speed of movemsnt,
These data are entered upon forms and coded either in the modified
Plain language RAREP code used at land stations, or the standard RAREP
code used at ocean stations,

Al5011, It should be noted that most radar scopes now used for weather
gearch are calibrated in nautical milee, Conversion to statute miles
Prior to entry on the forms will therefore be required in these cases,

Al5012, Radar equipment aseists the surface observer to evaluate meteo-
rological situations within the range of the set, Limitations of the
equipment must be understood when evaluating and ueing radar data,
Certain forms of precipitation and lithometeors may be detected by radar
but wind and pressure systems associated with tornadoes, hurricanes, and
thunderstorms cannot be detected, Correlation of the radar indications
with the existing synoptic situation must therefore be carefully done,
Furthermore, the absence of radar indications will not Justify the in-
ference that precipitation is not occurring, for water on the radar dome
and precipitation may exclude indications of more distant precipitation
areas, especially if 3 cm, radar is used,

A15013., The following paragraphs contain instructions for evaluating
the echoes observed on the scope and for entering data on Form 3200A,
"Radar Weather Observations," and Form 3200B, "Marine Radar Weather
Observations," Moet of the material in this section applies to Form
3200A, Observers aboard ocean station vessels will follow theso in-
structions to the extent that they are applicable to Form 3200B, Addi-
tional instructions for entry of data not directly bearing on the ob-
servation are included in Section AlShOO, together with instructions for
disposition of the completed forms.
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A15014, The Central Office 1s interested in obtaining photographs,
drawings or sketches of unusual echoes , especially those of precipi-
tation areas associated with hurricanes, frontal systems, tornadoes
and thunderstorme., The following suggestions are offered to personnel
who wish to attempt to photograph the radar Bcopes

(1) Use fast f£1lm, similar to Kodak Super XX or Agfa Super Pan
Press,

(2) Mount the camera on a tripod or other firm mount as close
to the scope as the camera can be accurately focused,

(3) Exclude as much extraneous light as possible from the
camera lens,

(4) Make a time exposurse, using an apsrture of F4.,5 or ¥5.6,
The duration of the time exposure should be the exact mm-
ber of seconds required for one complete revolution of the
radar antenna,

The Central Office will be glad to develop the film and return it with
rrints to the photographer. The material will be most useful if a
complete airwvay observation, taken at the time of the echo, is forwarded
with the film or drawing, All material should be identified with refer-
ence to the exact time and date of occurrence, location of the observing
station, type of radar equipment, range setting and orientation,

Al5100, OBSERVATION SCHEDULE

A15110, GENERAL, Radar equipment is a valuable obgervational facility
that vill be used to the greatest possible extent whenever echoes are
obgerved on the scope, and especially when hurricanes and other digtur-
bances of unusual severity are forecast or reported in the vicinity,

The scope will be observed for a minimum of three minutes, After echoes
have been initially detected , the equipment will be maintained in oper-
ating or standby poasition until echoes are no longer observed, Unless
otherwige specified, "echoes” as used in these instructions will refer to
those having their origin in meteorological phenomena,

Al15120, TIME OF OBSERVATIONS. Depending upon the prevailing meteorolo-
glcal situation, observations will be taken as follows:

1, (a) Land stations - at 0110 GCT and every three hours
thereafter,

(b) Ocean stations - immediately after each three-hourly
observation,
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2. In addition to (1) above, when echoes are observed, and
vhen frontal activity or precipitation is occurring or
forecast, observations will be taken at ten minutes past
each hour,

3. In addition to (1) and (2) above, additional observations
will be taken when:

(a) Echoes are noted on a previously clear scope.

(b) Speed of movement, after increasing by twice or more
since the previous observation, equals or exceeds
thirty miles per hour,

(c) Direction of movement changes by 45° or more since
the previous observation,

(d) Scattered echoes become a solid line or a solid line
changes to scattered echoes,

(e) The scope becomes clear,
Al15200, PREPARATION OF RADAR FOR USE

Al15210, GENFRAL. The radar equipment will be turned on and operated
in accordance with instructions appropriate to its type, The follow-
ing instructions concern ad justments of the controls and evaluation of
scope patterns to secure optimum performance for weather search,

Al15220, TUNING PROCEDURE, Direct the antenna by manual control to a
known ground obstruction that will return an echo, Adjust the antenna
in azimuth and elevation for maximum return, and reduce the gain of the
receiver until the echo is juast discernibdle on the scope. This point is
termed the "threshold level,"” Turn the A.F.C.manual switch (automatic
frequency control) to the manual position., Retune the receiver and
reduce the gain as necessary to maintain the signal at the threshold
level, Turn the A ,F.C ~manual switch to the A .F.C, position, If an in-
crease in echo intensity is noted, repeat the above procedure, When no
difference is noted, the equipment is correctly tuned, and the ewitch
will be left in the A,F.C., position while taking the observation. Any
decrease in signal strength when the switch is turned from manual to

A F.C, indicates malfunctioning of the equipment, which will be reported
immediately to the technician,

A1522], After adjustments have been made in accordance with the previous
paragraph, increase the gain of the receiver to as high a point as is
consistent with prevailing interference, Tilt the antenna to about 3°
above the horizon or to an angle that yields the best results for the
station at the range being used,
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A15300. DETECTION AND EVALUATION OF ECHOES

Al15301. GENERAL, A map of permanent obstructions through 360° around
the station will be prepared to aid in distinguishing echoes of meteo-
rological from those of non-meteorological origin, It is recommended

that a transparent insert, upon which are plotted echoes of all perma-
nent obatructions in terms of azimuth and range, be constructed to fit
over the face of the scope, One insert should be made for each range.

Al5302, SCANNING. Scan all ranges, starting with the longest, through
several angles of antenna tilt during each observation. To obtain the
most accurate and the best defined presentation of an echo, use the
ghortest range which will include it,

A15303., SPURIOUS ECHOES, Spurious echoes may occasionally be received
when meteorological conditions are such that the normal range of the
ground pattern is greatly extended, This condition is often associated
with inversions and is manifested by echo patterns not typical of the
synoptic aituation, Spurious echoey will be noted on Forms 3200 but
will not be transmitted.

A15304, CHARACTER, Classify the echoes in accordance with the follow-
ing 1list and enter the correaponding contraction on Form 3200A.

Character Contraction
Scattered echosa SCTD
Solid echo SLD
Line of scattered echoes LINE SCTD
Solid line of echoes SLD LINE
Spiral band SPRL BND

Al15305, POSITION, The shape and size of each echo will be evaluated
in terms of range, or distance from the station, and azimuth bearings.
To facilitate observing in these terms, the echoes will be visualized
in one of the typical patterns:

(1) Azimuth and range of ellipse pattern (see Figures Al2 and A13)
(2) Azimuth and range of circular pattern (gee Figures Alk and a15)

(3) Azimuth and range of combinations of
individual echoes (see Figures Al7 and A18)

(4) Azimuth and range of spiral bands (see Figures A19 and A20)
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The echoes will be evaluated in terms of whichever pattern fits dbest,
Bach pattern is discuseed below. After the azimuth and range have
been observed in accordance with the following instructions, enter the
data on Form 3200A under the captions Azimuth and Range. Enter azimuth
to the nearest ten degrees and range to the nearest whole statute mile,
The azimuth and associated range will be entered in adjacent columns,
As many additional data as are necessary will be entered similarly,

A15305.1. ELLIPSE. The scope pattern will be evaluated in terms of
an ellipse when the major axis (length) through an echo or group of
echoes 18 two or more times the minor axis (width), provided that the
distance between adjacent echoes in a group is the same as or less than
the distance through the largest echo,

A15305,11, Read the azimuth, and corresponding range, of lines extend-
ing from the center of the scope to each end of the major axis,

A15305.2, CIRCLE. The scope pattern will be evaluated in terms of a
circle when an echo or group of echoes is so situated that the major
axis could lie in more than one position through the area, provided
that the distance between adjacent echoes in a group 1is the same as
or less than the distance through the largest echo,

A15305.21., Read the azimuth and corresponding range of a line extend-
ing from the center of the scope to the center of the circle,

A15305,22, When precipitation at the station causes a dbright, diffuse
echo that completely covers the central portion of the scope, make
range readings to the edges of the echo at several points, No azimuth
readings are required. The range values will not be entered on Form
3200A, but will be used for a later determination of the width of the
area (see Figure Al6)

A15305,3. INDIVIDUAL ECHOES, If, in a group of echoes, the distance
between adjacent echoes is greater than the distance through the
largest echo, the echoes will be deaoribed individually.(see Figure ALT)

A15305,31, When an individual precipitation area is the same size as,
or emaller than, the width of the radar beam, the echo will appear as
a short line. In this case, the major and minor axes will not be
determined, The azimuth and range of the echo will be reported in
terms of the azimuth and range of the center of the echo with respect
to the station (see Figure Al8)

A15305.4, SPIRAL BANDS, Echoes reflected from precipitation areas
associated with typhoons and hurricanes often approximate spiral bands,
No attempt should be made to classify these echoes as ellipses or
circles, Rather, azimuth and range readings will be recorded for as
many poincs (usually at least three) on the center line of the echo as
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are necessary to define its extent accurately. When multiple bands
exist, separate azimuth and range readings will be recorded for each
band (see Figures Al9 and AZ20)

A15305.41, Information pertaining to the eye of the storm will be
reported in remarks, (See paragraph A15312.2,)

A15306, INTENSITY. Observations of inteneity will be made only at
stations equipped with 10 cm, radar, Whenever available, an A-scope
will be used to observe intensity. When an A-scope is not available,
intensity will be estimated from careful obmervation of the PPT scope,

A15306.,1, Enter on Form 3200A, under the caption "Inteneity," the
appropriate contraction selected from the following list:

Intensity Contraction
Weak WK
Moderate MDT
Strong STRG

A15306.2, Use the following table to relate the appearance of the
A-scope to the intensity.
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A15-T

TABLE A6 - RELATION OF THE APPFARANCE OF A-SCOPE TO INTENSITY

Appearance of A-scope

Intensity

Echo can be detected at or near the
noise level,

Weak if range is less than 50 miles,
Moderate if range is more than 50 miles.

Echo easily distinguished above noise
level but fails to reach or exceed
saturation,

Moderate if range is less than 50 miles,
Strong if range is more than 50 miles,

Echo completely saturates acope,

Strong if range is more than 20 miles,
Moderate or strong if range is less than 20
miles.
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A15307, TENRDENCY. The tendency will be based upon consecutive obe-
gervations of intensity. Enter on Form 3200A, under the caption
"Tendency," the appropriate contraction selected from the following

list:

Tendency Contraction
Increasing INCRG
Unchanging NO CHG
Decreasing DCRG
Slowly SLOLY
Rapidly RPDLY

A15308, WIDTH. The width of scope patterns will be described in terms
of the diameter of a circle, the length of the minor axis of ellipse,
or the mean width of spiral bands, whichever 1s appropriate. Enter the
width to the nearest whole statute mile under the caption "Width" on
Form 3200A.

A15308.1, The width of scope patterns, when the size of the precipita-
tlon area is equal to, or leas than, the width of the radar beam, will
not be recorded,

A15308.2, Determine the width of a circular pattern by reading the
range of the nearest point of the circle and of the most distant point,
Subtract the nearer from the more distant value, The remainder is the
width,

A15308,3. When the minor axis of an ellipse ie parallel or nearly so
to a radial line from the center of the scope, determine the width
similarly to that of a circle, Otherwise, estimate the distance by
comparison with the distance between range markers, (see Figure A13)
Note that the minor axis is equal to the maximum width of the ellipse.)

A15308 4, When a roughly circular bright echo completely covers the
central portion of the scope (as deacribed in paragraph Al15305.22),
the width will be reported as the diameter of the circle and a remark
will be added at the end of the report to indicate that the echo is
centered at the station,

A15308,5, The width of the spiral bands characteristic of the precipi-
tation areas associated with hwrricanes will be reported as the mean
width of each band,
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A15309. DIRECTION OF MOVEMENT, Direction of movement is expressed in
terms of the direction from which the echo is moving, and 1s based
upon two consecutive observations taken about fifteen minutes apart,

A15309.1, To determine the direction of movement, plot the location
of the center of the echo at each observation on a plotting board »r
an aeronautical chart covered with transparent material, Draw a line
through the centers of both echoes, Determine the bearing from the
second position to the first, This bearing is the direction of move-
ment,

A15309.2. Enter on Form 3200A, under the caption "Direction,” the
direction of movement to the nearest ten degrees from true north,

A15310, SPEED OF MOVEMENT, The apeed at which an echo moves will be
expressed in miles per hour by dividing the distance in statute miles
between the centers of the plotted echoes by the elapsed time between
observations,

Al15310,1. When the movement of the echo patterns is not uniform,

ad just the antenna and receiver gain controls until all but the strong-
est or largest echoes have been excluded from the scope, A more uni-
form rate of movement will usually be obtained by tracking and plot-
ting these echoes,

Al5310.,2, Enter the speed on Form 3200A under the caption "Speed" to
the nearest vhole statute mile per hour,

Al5311, HEIGHT, The height of echoes will be determined at stations
supplied with equipment appropriate to the purpose, All values of
height refer to the uppermost limit of visible moisture that may be
detected by radar, Therefore, 1t will not be assumed that height data
refer to the tops of clouds, Moreover, height data at long ranges

are inaccurate because the elevation angles are very small, and
corrections are not made for the curvature of the earth and for devia-
tions of the radar beam from normal propagation, At very close ranges
the vanishing point of an echo may occur at the leading edge of a ’
storm, whereas the actual top of the storm is higher in the center,

To limit the magnitude of these 1inaccuracies , determinations of height
will be made only between the ranges of 15 to 50 miles,

Al15311,1, If the vertical angle of the antenna beam can be varied,
determine the apparent height of the echoes as follows:
(1) Using manual control, center the antenna on the most
intense portion of the echo,

(2) Tilt the antenna and read the angle when the echo first
disappears,
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(3) Subtract half the vertical beam width from the angle
read in (2).

(4) Multiply the sine of the angle found in (3) by the range.
The product will be the height in nautical miles,

(5) Convert the value found in (4) from nautical miles to
feet by multiplying the value by 6080, Add to the con-
verted value the height of the station above mean sea
level.

A15311.2, Enter the height on Form 3200A under the caption "Height"
to the nearest hundreds of feet; e.g., 25,000 would be entered as
250,

Al5312, REMARKS. Enter under "Remarks" such data as will support
and amplify the observation and such additional data as has not been
reported by a surface observation station, Authorized contractions
will be used so far as possible in making entries., Remarks which are
not tranemitted will be entered in parentheses,

Al5312.1, Enter data pertaining to unusual echo formations, e.g.,
inversions, precipitation areas centered at station, etc,

Al15312.,2, Enter data pertaining to echoes characterlstic of the pre-
cipitation areas associated with hurricanes, The azimuth to the
nearest whole degree, range, direction and speed of movement of the
apparent eye will be recorded, If the eye of the storm is off the
edge of the scope (out of range of the radar set), no attempt will be
made to give the position of the eye., The terms "hurricane,” "tropi-
cal storm," etc., will not be used in describing the echoes, either in
public contacts or transmitted reports.

Example

Observed data: Thunderstorm reported 10 miles west of Washington
National Alrport moving from the southwest, Strong
echo ldentified as tornado, azimuth 270 degrees,
range 100 miles, moving from 135 degrees at 25
miles per hour,

Entry under
Remarks: TSTM RPRTD 10 W DCA MOVG FM SW STG ECHO IDNFYD AS
TORNADO AZRAN 27/10 MOVG FM 135/25
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A15400, FORMS

A15410, GENERAL, This section concerns instructions for entry of
fdentification data on Form 3200A, "Radar Weather Observations," and
for entries on Form 3200B, "Marine Radar Weather Obsgervations,"

Al15411, Enter the month, inclusive dates for all observations entered
on the form, and year, in the appropriate space in the upper right
corner of the form, e.g., June 14-17, 1949,

A15412. Enter the name of the station in the space in the upper left
corner of the form,

A15420, FORM 3200A, This form will be started at 0000 LST on the
first day of each month, Dats pertaining to more than one day may be
entered on a single form, The following paragraphs are captioned to
correspond with similarly captioned columns on Form 3200A, When echoes
are observed but data required by the captions on Form 3200A are mlss-
ing or unknown, omit entries. If the equipment is inoperative, all
entries will be omitted between the reports of cessation and resumption
of operation,

Al15421., DATE. Enter the date of the observation,

Al15422, TIME. In the blank space at the head of the column, enter a
letter to indicate the standard of time in use, Enter the time of
completing the observation, to the nearest minute, in terms of the 24
hour clock,

A15423, PRAREP NUMBER, The first radar report (RAREP) of the day will
be numbered "1." The second will be numbered "2," etc, A new series
of numbers will be started at 0COO LST,

A1542k . OPERATIONAL STATUS, Enter a contraction pertaining to the
operational status of the equipment as required by the table below,
In the following list, "PPI" refers to the scope (plan position indi-
cator); the additional letters refer to "no echo" (NE), "out of
service for maintenance"(OM), etc. These contractions may be used
geparately or in combination with echo reports,

Status Contraction
Equipment performance normal, echoes not PPINE
observed ,
Equipment out of service for maintenance, PPIOM

(Follow the contraction with a figure to
indicate the number of hours that equipment
is expected to be inoperative,)
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Status Contraction
Equipment inoperative owing to breakdown, PPINO
Normal operation is resumed, PPICK
Observation omitted for a reason other PPINR

than those above,

Al15425, INITIALS, The obaerver's initials will be entered in this
column,

A15430., FORM 3200B. Entries on Form 3200B, "Marine Radar Weather Ob-
servations," will be in terms of numbers taken from appropriate tables

of the Standard Radar Storm Detection Code, A new form will be started
at the beginning of each month and at the beginning of each patrol, If
equipment is inoperative, all entries will be omitted between the reports
of ceseation and resumption of operation,

Al15431., To determine the position of echoes in terms of latitude and
longitude rather than of azimuth and range, plot the ranges and corres-
ponding bearings from the station on an aeronautical or navigational
chart. The units used - nauntical or statute miles - must be the same as
those upon which the scale of the chart 1s based,

Al5432, When echoes are observed but data required by the captions on
Form 3200B are missing or unknown, enter "X" or "9," as taken from the
code tables,in the corresponding columns,

Al15433., Enter the width of the echo in statute miles,
Al15434 ., Enter the speed of the echo movement in statute miles per hour,

Al15435, When performance of the equipment is normal but no echoes are
observed, enter "No echoes" in the remarks column of Form 3200B.

A15440, DISPOSITION OF FORMS., At the end of each month (or each pat-
rol), mail the completed forms to the Central Office, attention SF&MO
Divigion,

A15500, TRANSMISSION OF RADAR REPORTS

A15510, FORM 3200A. PRAREPS (radar reports) will be tranamitted to
report (1) echoes and associated data regarding location, height, in-
tensity and movement, and (2) reports of inoperative equipment and
resumption of service., When the scope becomes clear afier one or more
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RAREPS, tranemit 'no echoes" (PPINE) . A RAREP will not be transmitted
thereafter until echoes are observed or the equipment fails, When the
equipment faile, transmit the appropriate contraction once only; when
operation is resumed, transmit the contraction "PPIOK" once only,

Al15511. TRANSMISSION SCHEDULES, Regular RAREPS will be tranamitted on
the SW teletype collection of Service A, between 27 and 30 minutes past
each hour. Additional observations may be tranemitted at 10 minutes of
and 10 minutes past, each hour, The reports will be filed for trans-
mission on Form 302&8 or a sultable message blank,

Al15512, ORDER AND CONTERT, The content of RAREPS will vary with the
meteorological situation being reported, Data will be reported and
transmitted in the order listed below to the extent that they are
available, The arrangement of material in a RAREP indicates the nature
of the data; therefore, the omission of data will not be explained by
code groups or special devices. All required entries in the following
list will be taken from Form 3200A on which the necessary data will
have been recorded in units and phrase contractions appropriate to
direct use in the code; e.g., data entered in statute miles will be
coded in statute miles, and data entered in hundreds of feet will dbe
coded in hundreds of feet, etc, Only such remarks as have not been
reported by a surface observing station will be included in the trans-
mitted report. A sample RAREP follows to illustrate the spacing and
separation of the elements:
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DCA OB02LOE RAREP3 SLD LIRE MDT SLOLY INCRG AZRAR 27/25 19/20 15 MOVG PM 27/25 240 PPI(M3

10,

11,
12,

13.

Breakdown of this message for identification follows:

CONTENTS OF RAREP
Station identification-------
Date and time, L.8.T,-c----=-
The term "RAREP" followed by
a serial number-----cecce-eo-o
Character of the echo---w--w-
Intensity of the echo-----w--
Tendency of the echo--------.

Jdentification of data-------

Azimuth and range, separated
by a slant, to each end of
major axis of the ellipse---

The direction from which, and
speed with which, the echo 1a
moving. Direction and spesd
s~parated by a slant,--------

A contraction to report in-
operative equipment or resump-
tion of service-----—c-cea_-.

CODED DATA
DCA

080240E

RAREP3

SLD LINE

SLOLY INCRG

27/25 19/20

15

MOVG PM 27/25

EXPLANATION
Washington National Airport

Eighth day of month, 2:40 A M.,
Eastern Standard Time

To identify the obmervation as
the third radar report of the
day.

50114 line of echoes
Moderate intensity
Slowly increasing

Contraction to identify imme-
diately following data as azimuth
(bearing) and range (distance)
of the echo froam the station,

Azimth 270°, range 25 statute
miles to one end of major axie;
190®, 20 miles to other end,
Note that 1f the scope pattern
had been circular instead of
elliptical, only one azimuth-
range datum (which would refer
to the center of the circle)
would be coded.

15 atatute miles as width of
ellipse (or diameter of circle,
if circle was coded in immedi-
ately preceding group) .

Moving from 270° at 25 mph,

2&,000 feet MSL
Ae appropriate, see par, A15312.

Equipment out of service for main-
tenance for next three hours,
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A15520, FORM 3200B, RARFPS will be transesmitted from ocean stations
in accordance with current instructions.
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Fig, Al12

The solid echo line is visualized as an ellipse, Ragged edges are not
enclosed., The range is the distance from the center of the scope to
each end of the major axis of the ellipse. The width is the length of
the minor axis, When the direction and speed of movement, and the type
of radar in use, permit measurement of intensity and height, this echo
would be evaluated as:

Solid line of moderate echoes, no change in tendency; azimuth
and range readings (AZRAN) to the ends of the echo 120 degrees,
47 miles, and 170 degrees, 78 miles; width 22 miles, moving
from 140 degrees at 20 miles per hour; height of the tops of
the echoes 28,000 ft, MSL,

This would be coded as:

DCA 150810E RAREP3 SLD LINE MDT NO CHG AZRAN 12/47 17/78 22 MOVG
P 14/20 280,
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Fig. Al3

The line of scattered echoes is visualized as an ellipse, since the
distance between adjacent echoes in the group is less than the distance
through the largest echo, and since the major axis is more than twice
the minor axis, The azimuth bearings are recorded to the nearest 10
degrees and range readings to the nearest statute mile, The report of
this echo would be evaluated as:

Line of scattered echoes of moderate intensity; tendency - increas-
ing slowly; azimuth and range readings (AZRAN) 250 degrees 45 miles *
350 degrees 69 miles; width 15 miles; moving from 310 degrees at

30 miles per hour; top of echoes 20 ,000 ft, MSL; Remarks, pilot of

a DC-3 reports line of thunderstorms 40 miles northwest of the sta-
tion at 1430C,

This would be coded as:

ICT 201510C RAREP2 LINE SCTD MDT INCRG SLOLY AZRAN 25/45 35/69
15 MOVG ™ 31/30 200 PIREP 1430C LINE TSTMS 40 NW STN DC-3.
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Fig. Alk
The single echo is visualized as a circle, since the major axis might
lie in several directions., The azimuth and range pertain to the center
This report would be evaluated as:

of the circle.
Solid, weak echo; tendency - decreasing; azimuth and range 240

degrees, 25 miles; diameter 16 miles, moving from 120 degrees
at 15 miles per hour, height of tops of echo 12,000 ft, MSL,

This would be coded as:
ICH 010910C RAREP6 SLD WK DCRG AZRAN 24/25 16 MOVG ™M 12/15 120,
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Fig. Al5

The echo is visualized as & circle, The distance between the echoes in
the group is less than the distance through the largest echo, and the

major axis could lie in geveral directions through the group, Ragged

edges of the echo may extend beyond the circle. This echo would be
evaluated as:

Scattered echoes of moderate intensity; tendency - increasing rapid-
ly; azimth and range 50 degrees, 22 miles; diameter 20 miles;

moving from 60 degrees at 25 miles per hour; height of tops of the
echo 30,000 ft, MSL,

Thies would be coded as:

AOE 100410C RAREPS SCTD MDT INCRG RPDLY AZRAN 05/22 20 MOVG FM
06/25 300,
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Fig. Al16

The echo is typical of one observed at a station equipped with 3 cm,
radar when heavy precipitation is occurring at the station, It is
possible that more distant echoes are blocked from the radar view by
attenuation from moisture on the radome and by the precipitation, The
circle in this case includes all the echo except the ragged edges,
This echo would be evaluated as:

Sol1d echo; width 40 miles; centered at the station,
This would be coded as:

LGA 211112 RAREP4 SLD WDI'H 40 CNTRD AT STN,
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Fig. Al7

Echoes A, B, and C are visualized as ellipses; and echo D is visualized
as a circle. These patterns must be evaluated separately, since the
distance between them in each case is more than the distance through
the largest echo,

This report would be coded as:

CRP 141310C RAREP3 SCTD MDT NO CHG AZRAN 26/15 28/06 3 SLD MDT
INCRG 31/12 34/14 2 SCTD STRG NO CHG 05/16 06/11 2 SLD STRG NO
CHG 10/09 2 MOVG FM 24/20 SCTD SHWRS VSBL NW AND NE QUADS.

(see Figures Al2 through Al15 and paragraph A15512 for decoding
instructions)
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Fig. Al8

The short dashes at A and B are the echoes of small, isolated pre-
cipitation areas having a dimension the same as, or less than, the
width of the radar beam, The bearing and range to the center of the
echo are obmerved, Width is not observed, These echoes would be
evaluated as:
Sol1d weak echo; intensity - decreasing; azimuth and range 260
Solid weak echo; intensity - decreasing; azi-

degrees, 170 miles,
muth and range 10 degrees, 120 miles,

This would be coded as:
AOE 312347C RAREP2 SLD WK DCRG 26/170 SLD WK DCRG 01/120,
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Fig. Al19

Echoes of spiral precipitation bands similar to these sometimes re-
sult from typhoons or hurricanes., The position, diameter, direction

and speed of movement, of the center, or "eye" of the storm, are
reported in Remarks,

This echo would be coded as:

BRO 100510C RAREP9 SPRL BND STRG NO CHG AZRAN 26/23 25/26 29/24
32/06 3 SCTD SPRL BND AZRAN 26/33 27/35 30/28 1 SCTD SPRL BND
AZRAN 27/37 29/37 31/32 1 SPRL BND STRG no NO CHG AZRAN 01/20
08/17 16/22 4 CNTR AZRAN 262/27 DIA 8 MOVG FM 22/30 400.

(See paragraph A15512 for decoding instructions,)
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Fig. A20

Echoes of gpiral precipitation bande similar to these sometimes re-
sult from typhoons and hurricanes, The center may not be as well

defined as this; however, the apparent center is observed if it ig
on the scope.

This echo would be coded as:

BRO 201115C RAREP12 SPRL BND STRG NO CHG AZRAN 06/40 04/50 06/50
2 SFRL BND AZRAN 06/38 03/50 O4/65 06/61 6 SCTD SPRL BND AZRAN
06/25 02/50 04/75 08/55 5 SCTD SPRI, BND AZRAN 0L4/18 01/50 02/80
8 SCTD SPRL BND AZRAN 00/18 35/55 00/79 5 SCTD SPRL BND AZRAN

08/68 12/56 3 SPRL BND 09/70 12/68 5 CNTR AZRAN 054/48 DIA 7 MOVG
™ 12/28 450,

(See paragraph A15512 for decoding instructions,)
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A16-2 - Addendum to Circular N, 6th Edition

Eff, 1-1-51

Example
Given: Station Longitude, 77°35'W,
Time, 5:00 asm,, 75th meridian time,
Date, Jamuary 1.
Determination of true solar time for the stationg
(a) 77° 35' minus 75° 00! equais 2° 35' W,
(b) 2° 35' corresponds to 2-1/2° (Table Al6-l).

(c) The correction for January 1 at 2-1/2° W from
Table Al6w? is =1l mimtes,

(d) 5:00 L.S.T. minus 1L minutes is L:l6 T.S.T.
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Fig, Al6~1. Roll-chart recorder Fig, A16-2, Circular-chart recorder
(full length) (full length)
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Table A16-2. Number of minutes to be added algebraically to
local standard time to obtain true solar time.

Equation of time values (Apparent-Mean) based on figures taken from the
1942 American Ephemeris and Nautical Almanac (for Washington Apparent Noon).

Number of Degrees WEST of Meridian. Number of Degrees EAST of Meridian. .
Date | & 7 6 g L 3 2 1 0 1 2 3 L c I3 7 8] Date
Jan, Jan,
1-3 [|-36 -32 =28 =24 =20 =16 -12 -8 | -L 0 L 8 12 16 20 24 28] 1-3
b5 =37 -33 =29 =25 21 -17 -13 -9 [ -5 | -1 3 7 1 15 19 23 27| LS
6-7 |-38 -34 -30 -26 =22 -18 -1L -10f -6 | =2 2 6 10 14y 18 22 26| 6-7
8-9 }-39 -35 -31 =27 =23 =19 =15 =-11| -7 | -3 1l 5 9 13 17 21 25| 8-9
10-12|-4o0 -36 -32 -28 -24 -20 -16 -12| -8 | -l 0 L 8 12 16 20 24[10-12
13-15{-41 =37 =33 =29 -25 =21 -17 13| -9 |-5 -1 3 7 11 15 19 23{13-15
16-18}-L2 38 34 -30 26 =22 -18 -1L| -10| -6 =2 2 6 10 1 18 22{16-18
19-21|-L3 =39 =35 =31 -~27 =23 =19 =15 -11| -7 =3 1l 5 9 13 17 21]19-21
22-25]-b4ly L0 <36 =32 =28 -2, =20 -16| -12| -8 -4 o] L 8 12 16 20{22-2%
26-30|-LS <41 =37 -33 =29 =25 =21 -17| -13|-9 -5 -1 3 7 11 15 19[26-30
31 ~46 42 -38 =34 -30 -26 -22 18| -14{-10 -6 2 2 6 10 1, 183
Feb, Feb.
1-23 |-h6 =42 =38 -34 -30 =26 =22 18| -14|-10 -6 =2 2 6 10 1L 18| 1-23
211-28 =45 =41 =37 =33 =29 =25 =21 17| 13| ~9 -5 -1 3 7 11 15 19}24-28
Mar. Mar.
1-5 [-4l 4O =36 =32 -28 24 -20 -16}|-12|-8 -4 0 L 8 12 16 20| 1-5
6-9 |-k3 -39 =35 31 =27 =23 -19 -15(/-11{-7 -3 1 S 9 13 17 21| 6~9
10-131-k2 =38 34 =30 26 -22 -18 -14| -10|-6 -2 2 6 10 14 18 22]10-13
14-17}-L1 =37 -33 =29 =25 =21 =-17 -13| -9 | =5 -1 3 7 11 15 19 23 [14-17
18-20]-40 =36 -32 =28 -2 20 -16 -12| -8 | -4 0 L 8 12 16 20 24]18-20
21-231-39 -35 =31 =27 <23 -19 -15 -11{ -7 | -3 1 [ 9 13 17 21 25(21-23
24-271-38 -34 =30 =26 -22 -18 1L =10 -6 | =2 2 6 10 1 18 22 26{2u-27
28-30]-37 -33 -29 =25 =21 =17 ~13 -9 | =5 | -1 3 7 11 15 19 23 27}28-30
31 -36 =32 -28 =24 -20 =16 -12 -8 | L 0 L 8 12 16 20 24 28|11
Apr, Apr.
1-2 |-36 -32 -28 =2, -20 =16 -12 -8 |-k o] L 8 12 15 20 24 28| 1-2
3-6 |-35 ~31 =27 =23 -19 =15 =11 -7 | -3 1 S 9 13 17 21 25 29} 3-6
7-9 3L -30 -26 -22 -18 14 -10 =6 |-2 2 6 10 14 18 22 26 30| 7-9
10-13 {-33 -29 =25 -21 -17 -13 -9 -5 (-1 | 3 7 11 15 19 23 27 31}10-13
1L=17 =32 -28 =24 =20 -16 -12 -8 -4 0 L 8 12 16 20 2L 28 32| 1Lk-17
18-22{-31 ~27 =23 =19 =15 =11 =7 -3 1 S 9 13 17 21 25 29 33|18-22
23-27|-30 26 -22 -18 ~14 -10 -6 =2 2 6 10 1L 18 22 26 30 34| 23-27
28-30{-29 -25 =21 ~17 <13 -9 =5 -1 3 7 11 15 19 23 27 31 35] 28-30
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A16-5

Table Al6-2 - contimed.,

Equation of time values (Apparent-Mean) based on figures taken from the

Number of mimites to be added algebraically to
local standard time to obtain true solar time.

1542 American Ephemeris and Nautical Almanac (for Washington Apparent Noon).

Number of Degrees WEST of Meridian. Number of Degrees EAST of Meridian.
Date | 8 7 6 5 3 2 1 0 1 .2 3 6 7 8 | Date
May - May
1-6 =29 -25 21 -17 =13 =9 =5 -1 3 7 1 15 19 23 27 31 35 | 1-6
7-21 |-28 -2, -20 -16 -12 -8 -4 o} L 8 12 16 20 2, 28 32 36 | 7-21
22+31]-29 =25 =21 -17 -13 -9 <5 -1 3 7 11 15 19 23 27 31 35 |22-31
June June
1-6 |-30 -26 ~22 -18 -1y -10 -6 -2 2 6 10 14 18 22 26 30 34 |16
7-11 [~31 =27 =23 =19 =15 =11 -7 =3 1 s 9 13 17 21 25 29 33 | 7-11
12-16(-32 -28 <2, -20 -16 -12 -8 i 0 L 8 12 16 20 2L 28 32 [12-16
17-20|-33 =29 25 =21 =17 ~13 -9 -5 |-1 | 3 7 11 15 19 23 27 31 |17-20
21-25|~34 -30 -26 -22 -18 -1 -10 -6 | -2 2 6 10 1L 18 22 26 30 |21-2%
26-30|-35 -31 =27 -23 -19 -1% -11 -7 (-3 [ 1 S 9 13 17 21 25 29 |26-30
July July
1-5 |-36 =32 28 -2, -20 =16 =12 -8 |-k 0 L 8 12 16 20 24 28 | 1-S
6-12 |37 -33 =29 -25 21 -17 -13 -9 |-5 [-1 3 7 11 15 19 23 27 | 612
13-31/=-38 34 -30 -26 -22 -18 -1} -10|-6 | -2 2 6 10 1L, 18 22 26 [13-31
Aug. Aug,
1-8 |-38 ~34 -~30 -26 =22 -18 -1k -10| -6 | -2 2 6 10 1, 18 22 26 | 1-8
9«1l {=37 =33 29 =25 =21 =17 =13 =9 |=5 |-l 3 7 1 15 19 23 27 | 9-14
15-19(-36 =32 -28 -24 -20 -16 -12 -8 |-} 0 L 8 12 16 20 2 28 |15.19
20-23[=35 -31 =27 ~23 <19 -15 =11 -7 | =3 1 s 9 13 17 21 25 29 [20-23
24~27{=3L <30 =26 =22 18 -14 <10 -6 | -2 2 6 10 1k 18 22 26 30 |2h-27
28-30(-33 -29 -25 21 -17 =13 -9 -5 |1 3 7 11 15 19 23 27 31 [28-30C
31 -32 =28 .2, -20 =16 =12 -8 - o] L 8 12 16 20 24 28 32 |31
Sept. Sept.
1-2 (=32 -28 <24 ~20 <16 -12 -8 - ) L 8 12 16 20 24 28 32| 1-2
3=5 |=31 -27 -23 -19 =15 -11 =7 -3 1 S 9 13 17 21 25 29 33| 3-5
-8 |-30 26 -22 18 =14 10 -6 =2 2 6 10 14 18 22 26 30 34 | 6-8
9-11 |-29 <26 -21 -17 =13 -9 -5 -1 3 7 1 15 19 23 27 31 35| 9-11
12-14|-28 -2 <20 =16 <12 -8 - 0 L 8 12 16 20 2, 28 32 36 |12-1L
)

15-171-27 -23 -19 -15 -11 -7 -3 1| S | 9 13 17 21 25 29 33 37 (1817
18-20|-26 -22 -18 -1 -10 -6 -2 2 6 {10 14 18 22 26 3¢ 34 38 [18-20
21~221-25 =21 -17 13 -9 -5 -1 3 7 /11 15 19 23 27 31 35 39 (21.22
23-25 (-2} =20 -16 -12 -8 | 0 L 8 |12 16 20 2, 28 32 36 Lo [23-25
26-28|-23 -19 -15 -11 -7 -3 1 S 1 9 (13 17 22 2% 29 33 37 11 |26-28
29-30 =22 ~18 -1l4 -10 -6 -2 2 6 {10 (1 18 22 26 30 34 38 L2 |29-30
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Table Al6~2 - contimued. Number of mimutes to be added algebraically to
local standard time to obtain true soclar time,

Equation of time values (Apparent-Mean) based on figures taken from the
1942 American Ephemeris and Nautical Almanac (for Washington Apparent Noon),

Number of Degrees WEST of Meridian, : Number of Degrees EAST of Meridian,

Date | 8 7 [4 [ L 3 2 1 0 1 2 3 L S 6 7 8 [ Date
Oct. Oct.
1 =22 18 -1 10 6 =2 2 6 1014y 18 22 26 30 34 38 W2 (1
2.5 |21 17 -13 -9 -5 -1 3 7|11 {15 19 23 27 31 35 39 L3 |25
6-8 |-20 -16 -12 -8 -4 0 L 8112 |16 20 24 28 32 36 LO L | 6-8
9-12 {«19 =15 -11 -7 =3 1 5 91317 21 25 29 33 37 1 45 | 9-12
13-16{-18 -1} -10 -6 =2 2 6 10 |14 |18 22 26 30 34 38 L2 U6 |13-16
17-22(-27 -13 -9 -5 -1 3 7 11|15 |19 23 27 31 35 39 L3 L7 [17-22
23-31|-16 -12 -8 -l 0 L 8 12 (16 |20 24 28 32 36 4o L 48 |23-31
Nov. Nov.
1-1}4 [-16 12 -8 - 0 L 8 12716 |20 24 28 32 36 Lo L4 L8 | 1-1h
15-19|-17 =13 =9 -5 -1 3 7 1115 )19 23 27 31 35 39 L3 L7 |15-19
20-23(-18 -1 -10 -6 -2 2 6 10 |1k |18 22 26 30 34 38 L2 U6 [20-23
24-26|-19 -15 -11 -7 -3 1 S 9 (13 (17 20 25 29 33 37 L1 L5 |24-26
27-29[=20 -16 -12 -8 =L o] L 8112 {16 20 24 28 32 36 Lo LY {27-29
30 -2 -17 -13 -9 -5 -1 3 7|11 |15 19 23 27 31 35 39 L3 (30
Dec. Dec,
1-2 =21 =17 =13 ~9 =5 -1 3 7111115 19 23 27 31 35 39 L3 | 1-2
3L [-22 18 -1y <10 -6 -2 2 6 {10 |14 18 22 26 30 3, 38 L2 | 3-k
-7 [-23 -19 -1 -11 -7 -3 1 s 9 (13 17T 22 25 29 33 37 3 | 5-7
8-9 |24 -20 <16 -12 -8 -4 o} L 812 16 20 2, 28 32 36 LO | 89
10-11(-25 -21 =17 =13 -9 =5 -1 3 70113 15 19 23 27 31 35 39 [10-11
12-13[-26 -22 -18 -1} =10 -6 =2 2 6 |10 14 18 22 26 30 34 38 [12-13
14-15(-27 -23 19 =15 =11 =7 =3 1 S 9 13 17 22 25 29 33 37 |1h-15
16-17(-28 -2, -20 -16 -12 -8 -4 o} L 8 12 16 20 24 28 32 36 [16-17
18-19(-29 -25 -22 -17 -13 -9 -5 -1 3 7 11 15 19 23 27 31 35 [18-19
20-21(-30 =26 -22 =18 -1 =10 -6 =2 2 6 10 1, 18 22 26 30 34 |20-22
22-231=31 <27 =23 =19 =15 =11 -7 =3 1 [ 9 13 17 21 25 29 33 |22-23
24=25]-32 -28 2L, -20 16 =12 -8 =4 0 L 8 12 16 20 24 28 32 |2y.28
26-274-33 -29 -25 -21 -17 -13 -9 -5 -1 [ 3 7 1 15 19 23 27 31 |26-27
28-30(-34 -30 -26 -22 -18 -1, -10 -6 | -2 | 2 6 10 1, 18 22 26 30 {28-30
31 =35 =31 =27 ~23 <19 =15 =11 7 | =3 1 5 9 13 17 21 25 29 |3y -
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A16030, Adjustments for Time,~—Check and adjust the chart for time between
sunrise and sunsel as frequently as necessary to maintain the position of
the pen within + two minutes of the true solar time (see par, A16020).

Time lines on roll chsrts sre printed on the chart at ten-minute intervals.
The wider of these lines are spaced thirty mimtes apart, Adjust this type
of chart so that the beginning of an hour corresponds to one of the wider
time lines, Adjust circular charts so that the time of the records corres-
ponds to the appropriately-labeled, radial time 1ine, At each point of ad-
Justment, and at sunrise, or as soon as practicable thereafter at stations
where personnel are not on duty at that time, enter a short time check "v/*"
and the true solar time, When an adjustment of more than two minutes is
made after the beginning of record each day, enter the amount and sign of
the correction in parentheses,

A16040. Functioning of Equipment,—-Inspect the record daily, and more
often if necessary, to determine whether the trace is satisfactory, Test
for malfunctioning of the equipment or a change in the condition of expo 8-
ure of the pyrheliometer whenever the pattern described by the trace de-
parts widely from patterns made previously under similar meteorological
conditions, (See Sections A16300 and A16400.)

A16100, EVALUATING THE RECORD

A16110, (General,—Observations of total solar and sky radiation received
on a horizontal surface are evaluated in terms of langleys (gram-calories
per square centimeter). Estimations of data for periods of missing or
erroneous record are made in accordance with instructions for the type of
recorder in use., When data cannot be estimated for periods of missing or
erroneous record, entries for these periods will be omitted from the sum-
mary prepared on Form 1091A. MNote that an entry may be required later in
accordance with par. A16215.1,

A16111. Erroneous Records.~The following conditions are indicative of
erronecus recordss

(1) A stationary pen as evidenced by a record of unvarying
intensity,

(2) Time lag in the response of the pen to cloud changes
that normally cause an abrupt change in the pen position.

(3) An abrupt increase in the indicated amount of radiation
following the removal of ice or other foreign matter,

When slight accumulations of frost, ice, etce on the bulb make it imprac-
ticable to determine whether an increase in radiation results from cleanw
ing the tulb, enter the nature of the conditions and the time of their
beginning and ending adjacent to the questionable record,
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K16120, Roll Charts.--When & portlon of the record is unsatisfactory (miss-
ing or appears erroneous,see par, Al6111), estimate the trace corresponding
to the time interval of the unsatistactsry record provided (1) the sky
condition during the interval was substantially the same as it was immedi-
ately preceding and following the interval, and (2) ths interval is of two
hours duration or less, Sketch the estimated trace on the chart as a
smoothly interpelated curve connecting the ends of the satisfactory record,
When the period of unsatisfactory record includes the beginning or end of
measurable radiation for the day, estimate the normal time of the beginning
or end of radiation from inspection of representative records on preceding
and following days, At this estimated time on the zero reference line on
the chart, plot one end of the estimated trace.

416121, Hourly Radiation,—Hourly radiaticn data will be computed fol-
lowing the evaluation of the radiation for each twenty minutes of record.
The record will be evaluated with a transparent evaluator graduated from
0 to 4O in increments of one langley per twenty minutes, The evaluator
may be used directly with records from 10--junction pyrheliometers, When
the evaluator is used with records from 50-junction pyrhellometers, the
readings from the evaluator must be multiplied by a factor obtalned as
specified in 6(b) to provide radiatlon values in temms of langleys per
twenty mimites, Hourly radiation values in langleys will be computed for
each hour of record (including hours in which all or part of the record ie
estimated) as follows:

(1) Lay one side of the evaluator lengthwise along & time
line corresponding to the beginning of a 20-minute
period, Note that the width of this scale is such
that vhen one side coincides vdth the time line at the
beginning of a 20-minute period, the other side coline
cides with the time line at the end of the period.

(2) Move the evaluator parallel t¢ the two time lines until,
on each side of the 0,0 line of the scale, equal areas
are bounded by the trace, the respective time lines, and
the 0,0 line of the scale, (Sec Fig., A16=3).

(3) Draw a line across the entire 20-mimute period, coincident
with the 0,0 line, after adjustment (2) has been mads,

(4) With the evaluator in the position described in (2), read
the scale to the nearest tenth of a division at the inter-
section of the scale with the zsro-radiation line on the
chart

(5) When a 10=junction pyrheliometer is used, the hourly
radiation is the sam of the three scalar readings for the hour,
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{6) When a 50-junction pyrheliometer is used, (a) compute the
sum of tho scalar readings in each hour, (b) divide the
calibration constant for the 10-junction pyrheliometer by
the constant for the 50-junction pyrheliometer, and (c)
multiply the quotient obtained in (b) by the sum obtained
in (a?. The result is the radiation for the hour in
langleyas, The calibration constunts are entered on the
standardi zation sheet furnished with sach instrument,

Examgle

Glvan: Sum of the 3 scalar readings during a solar hour; 112,7
Calibration constant for 10-junction pyrheliometer of 2,16
Calibration constant for 50-junction pyrheliometer of 6,52

Computaticn: 2,16 x 112,7 = 37.3 langleys
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A16122. Chart Fntries (See Fig, Al6wl).—Entries are made as follows:

(1) Between the O-line and 5--1line, enter the true solar hour on
the corresponding time line,

{2) Parallel to, and between the 90 and 100-lines , and near each
noon-line, enter the station name and date,

(3) Between the 10~ and 20-lines and near the midpoint of each 20-
minute interval, enter the appropriate scalar readings, Enter
readings obtained entirely or in part from an estimated record
in parentheses, Make no entry for periods for which radiation
has not been computed in accordance with par, A16121.

(L) Between the 5= and 10~lines, and near the midpoint of each
solar hour interval, enter the corresponding value of hourly
radiation, Enter, in parentheses, values that include any
estimated data, When the entry of radiation for one or more
of the 20-minute pericds of a givem hour has been omitted ss in
(3), omit the entry of rediation data for the corresponding hour,

£16130, Circular Charta.—When malfunctioning of the equipment is indicated,
data for the days affected will be regarded as missing. The daily totsl read
from the watt-hour meter wili be regarded as "misaing" only if it appears
reasonably certain from the characteristics of the trace that the indicator
reading is incorrect (see par. A16111), When the faulty record results only
from mechanical failure of the pen, such as depletion of the ink supply, the
reading of the meter will be assumed correct,

A16131. Reading the Indicator.—Read the indicator to tenths, nightly,
between sunset and sunrise, The indicator consists of four circular dials
(see Fig, A16-5), From left to right, the four dials indicate thousands,
hundreds, tens, and units, respectively, Tenths are estimated from the
fourth dial, Note that the indexes of the first and third dials rotate
counterclockwise, whereas the indexes of the second and fourth dials rotate
clockwise, When an index is between two numbers, the lower value is taken
as pertaining to the dial readings A4 complete revolution of the index on
one dlal will advance the index on the left adjacent dial by one division,
When reading the meter, reconcile readings of adjacent dials, esgs, if the
index on one dial were close to six and the index on the next dial on the
right close tc eight, the reading of the former would be five and not six.

Al6131,1 To avoid errors in reading the indicator meters, observe the
following precautions:

(1) If practicable, have the reading verified by another obsexrver;
if not, recheck the reading,
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(2) Compare the data for cousistency with data on preceding days
when cloud conditions were similar, When an inconsistency is
noted, examine the recorder record to ascertain whether the
inconsistency was actually caused by variations in radiation,
or by an erroneous reading.

' | U Q 0
BN, 2 2 -8 8 -2
7 3 3 7 7 3

4 4 5 6 S 4

W GG

Hurdreds Units & Tenths
Reading: 3527.8

Fig. Al6-5, Watt-hour meter

A16132, Chart Entries (See Fig, A16~6).—Entries are made adjacent to the
midnight time lines as owsg:

(1) Concentric with and below the 50-line enter:
éag The integrating-indicator reading for the day,
b) The difference between the indicator reading
recorded in (a) and the indicator reading
for the preceding day.

(c) The total solar radiation for the day to tenths
of langleys (see par, A16133 and A1613L).

(2) Concentric with and between reference lines 70 and 90, enter the
station name and date,
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Fig. Al16-6., Circular-chart record

416133, Computation of Total Solar Radiation =~ 10-Junction Pyrheliometers,——
When a 10-junction pyrheliometer is in use, obtain the total solar radiation
in langleys by multiplying the difference referred to in par. A16132 (1(b))
by the conversion factor usually stamped on a plate beneath the dials of

the meter.
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Examgle

Given: Daily reading of 9291,3
Readings on preceding day of 9274.7
Conversion factor 6,787

Computation: 9291,3 minus 9274.7 = 16,6
16,6 multiplied by 6.787 = 112,7 langleys

Chart Entries: 9291,.3
16.6
112,.7

A16134. Computation of Total Solar Radiation = S50-Junction Pyrheliometers,~
When a 50-Jjunction pyrheliometer is in use, obtain the total solar radiation
in langleys as follows:

(1) Multiply the difference referred to in par. A16132 (1(b))
by the conversion factor specified in par. A16133.

(2) Multiply the product obtained in (1) by the calibration con—
stant of the 10-junction pyrheliometer,

(3) Divide the result obtained in (2) by the calibration constant
of the 50-junction pyrheliometer, The quotient is the total
solar'radiation in langleys,

Note: The calibration constant is entered on the standardigzation sheet fure
nished with each pyrheliometer,

Examgle

Given: Daily reading of 7647.2
Reading on preceding day of 7546.2
Conversion factor of 6.243
Calibration constant for 10-junction pyrheliometer of 2.16
Calibration constant for 50-junction pyrheliometer of 6,52

Computations: 7647.2 minus 754642 = 101,0
101,0 multiplied by 6,243 = 630.5

—‘2'%2 multiplied by 630.5 = 208.9 langleys
Chart Entries: 76L47.2

101,0

208.9
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A16200, SUMMARY DATA

A16210, General,-—Solar radiation data will be entered on Form 10914, Solar
and Sky Radiation Measurements, Entries will be made with a 3H drawing
pencil or equivalent and the form will be prepared in triplicate, The entries
are grouped into periods of seven days, except that the summary for December
and, during leap year, for June, will comprise data for three seven-day peri-
ods and one eight-day period,

A16210,1. Mean Data,—When the computation of the mean value of a group of
entries is requIréa, compute the sum of the entries in the group and divide
the sum by the number of entries in the group. Include entries of estimated
data in the computation of mean values, Mean values that include estimated
data will be entered in parentheses, Mean values of hourly radiation that
are also entered as estimated hourly radiation for hours of unsatisfactory
record in accordance with par, A16215,1 will not be entered in parentheses
when entered as mean values, When means cannot be computed because of miss—
ing data, enter an "M" in lieu of a numerical entry,

A16210,2. Eight-Day Periods.,——Entries for the eighth day of an elght-day
period will be entered on the line labeled "Means", Enter the date in the
space labeled "Means" and delete '"Means", Label the next lower line "Means"
and enter the mean data for the period on that line, -

A16210,3, Verification of Computations,—At stations equipped with roll
chart recorders, verily each computation of the mean value of total-daily-
radiation entries by computing the sum of the corresponding entries of mean
hourly radiation,

A16211, Station Name and Date.~~Enter the station name and the dates of
the first and last entries in the spaces provided at the top of the form,

A16212, Dates of Entries,—The periods covered by the summaries accord
as nearly as possible with calendar months, The date of the first entry
on each summary form will be determined from Table Al6w3.

Table Al6-3 -~ Starting Dates of Summaries

Month Date of First Entry | Date of First Entry
(Common Years) (Leap Years)
Jan, Jan, 1 Jan, 1
Feb, Jan, 29 Jan, 29
Mar, Feb, 26 Feb, 26
Apr. Apr, 2 Apr, 1
May Apr, 30 Apr, 29
June June ) June 3
July July 2 July 2
Aug, July 30 July 30
Sept, Septe 3 Sept. 3
Oct, Oct, 1 Octe 1
Nov, Octe 29 Oct, 29
Dec, Dec, 3 Dec, 3
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A16213. Hourly Radiation,—-Hourly radiation entries are made at stations
equipped with roll-chart recorders, In the spaces provided, enter the date
and, to tenths of a langley, the corresponding hourly radiation values from
the evaluated record charts (see par, Al6122) for the hour ending at the
time indicated at the top of each column, Enter estimated data in paren-
theses, Omit entries for hours for which data are missing except as spec-
ified in par, A16215,1. If the data for an entire day are missing, enter
the reason for the missing data in lieu of the data,

A1621l, Daily Total Radiation,——At stations equipped with roll-chart re-
corders, enter, to tenths, under the caption "Daily Total", the sum of all
the hourly data (recorded and estimated) for each day, If the sum for any
day contains more than three percent estimated data (i.e,, hourly data
entered in parentheses) enter the sum in parentheses, When hourly radia-
tion entries for any portion of a day are omitted in accordance with

pare A16213, enter an "M" in lieu of a daily total.

A16214,1. At stations equipped with a circularwchart recorder and an
integrating indicator, enter daily-totalwradiation values, to the nearest
tenth of a langley, in chronological order under the caption "Daily Total";
and enter the corresponding dates similarly under the caption "Dates", If
the daily total is missing, enter an "M" (see par. A16130) and the reason
for omission of the total,

A16215., Means of Hourly Radiation.-——Means of hourly radiation will be
computed only for such periods as satisfy the following conditionss

(1) Form 10914 must include numerical entries of daily total
radiation for four or more days of the period,

(2) Total daily radiation pertaining to each of at least four
days must not Iinclude mors than three peicent of estimated
hourly data (as entered in parentheses) for any single day.

A16215.1., If sufficient data are available for the computation of means,
but hourly radiation values for a portion of one or more days are missing,
and cannot be estimated in accordance with par, A16120, enter, in lieu of
an hourly radiation value, the mean for that hour, and enclose the value
in parentheses to indicate that it is estimated,

A16216, Means of Daily Totals,—-Compute the mean of all the daily totals
for each period in which each of four or more daily totals contain not
more than three percent of estimated data (i,.e,, hourly values entered in
parentheses), Enter the mean on the line titled "Means" and under the

caption "Daily Total",

A16217, Computers and Verifiers Initials,~To the right of the "Daily
Total" entries, enter the Initlals of the computer, aslant, and the
initials of the verifier of the daily entries and of the means,
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A16220, Distribution of Forms,--Assemble recorder records for the period of
record of each summary in chronological order with the earliest date on top
and forward to the Central Office, attention C&HS Record Section. Roll-
charts for each day will be separated before submission, and will cover the
period from one hour before sunrise to one hour after sunset, The separated
portion may be folded for mailing.

A16221, The original copy of Form 1091A will be mailed not later than the
tenth of the following month to:

Weather Bureau Office
Solar Radiation Field Testing Unit
Boston 9, Massachusetts

One carbon copy will be forwarded to the Central Office, attention Scien-
tific Services Division, while the second carbon copy will be retained at
the station. Stations outside continental United States will airmail their
copies to the Boston Office,

A16300, PYRHELIOMETER

A16310. General.--Solar radiation installations for the measurement of
total solar and sky radiation consist of a pyrheliometer installed in

a suitably exposed position and a recorder usually installed in the office,
Any abnormal functioning of the equipment that cannot be corrected in
accordance with the following instructions will be reported promptly to
the Reglonal Office,

A16320, Types,—Thermoelectric 180° pyrheliometers are used in measuring
total solar and sky radiation, Two types are in use: a "1l0-Jjunction"
type in general use (Fig, A16=-8), and a more sensitive "SO-junction® type
used at selected northern stations (above approximately S5°N, latitude)
during months when ‘solar radiation is less intense (see par, A1632L).

A16321, Exposure,—The ideal exposure site for the pyrheliometer is one
that is free from any obstructions above the horizontal plane of the sen-
sing element, and that is readily accessible for maintenance of the instru-
ment, If it is impossible to obtain such an exposure, the site must be as
free from obstructions as possible, especially in the northern hemisphere,
from east-northeast through south to west-northwest; or in the southern
hemisphere, from east-southeast through north to west-southwest. If
practicable, the pyrheliometer should be so located that (1) a shadow will
not be cast on it at any time, (2) it is not in proximity to light-colored
walls or other objects likely to reflect sunlight directly on the sensing
element of the pyrheliometer, and (3) it is not subject to radiation from

other sources,

116322, Installation,~The pyrheliometer is mounted on a pedestal, the top
of which is horizontal, Orient the pedestal so that the pyrheliometer
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retaining screw is located directly south of the center of the pedestal,
Center the pyrheliometer on the pedestal, and secure the instrument lightly
with the retaining screw, Level the instrument with the leveling screws
and with the spirit level that is mounted on the south leg of the instru-
ment, Tighten the retaining screw, but not sufficiently to change the
level setting of the instrument, When properly exposed, the sensing element
is horizontal and the leads emerge from the ncrth side of the instrument,
At northern stations where the 50-junction pyrheliometer is used in winter
to replace the 10-junction instrument (see par, A1632}), care must be exer-
cised to obtain a pemmanent copper-to-copper junction between the short
leads from the pyrheliometer and the cable to the recorder; i.,e,, a junction
that will not introduce thermal effects resulting either from temperature
differences betweun the tvo connections or from gradual growth of an oxide
film between the spliced wires. when disconnecting the pyrheliometer, melt
the solder and remove as much of it as possible by striking the hot joint
sharply against a firm object., Carefully straighten and separate the
stranded leads, repeating the heating and striking process as necessary to
separate the strands and to remove all but a thin film of solder, When
connecting the pyrheliometer, scrape the strands to be twisted and soldered
until a clean copper-to copper union is possible, Solder each splice with
a minimum of free-running solder, Tape each splice, first with rubber tape
and then with friction tape, and then tape the two together with friction
tape. Replace the pedestal condulet cover, being careful not to pinch the
splices, and tighten the gland nut on the squeeze connector.

A16323, Obstructions Above Free Horizon.,—WB Form 1092, "Obstructions to

Pyrheliometer or I1lumination Cell"” will be prepared (15 when the pyrheli-

ometer is installed, (2) whenever the location of the instrument is changed,
or (3) if a significant change occurs in the surrounding obstructions; i.e.,
obstructions likely to cast a shadow or reflected light on the pyrheliometer
for even a brief period of the day, The form will be prepared in triplicate
in accordance with the following instructions and in the manner illustrated

in Fig, A16-9;

(1) Enter the elevation of the instrument to the nearest whole
meter, msl.,

(2) Plot the angular elevation above the pyrheliometer and the
angular range in azimuth of all obstructions throughout the
full 360° around the pyrheliometer, Obtain the elevation
and range data by means of a theodolite set up as closely
as possible to the pyrheliometer,

(3) On the same form, plot the path of the sun across the sky
at the winter and summer solstice., The path of the sun
is interpolated from & plot of the elevation and azimuth
angles of the sun at (a§ sunrise, (b) sunset, and (c) at
hourly intervals between sunrise and sunset measured in
whole hours from true solar noon, The time interval
between the true solar noon and the time corresponding
to a particular position of the sun is termed the "hour
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angle" of the sun, During a.m, hours, the azimuth angle
is said to be east and is obtained directly from Table
A16<L, During p.m, hours, the azimith angle is said to

be west and is obtained by subtracting the east azimuth
angTe for the corresponding hour angle from 360 degrees.
In table Al6~L, only angles in azimith are given for sun-
rise and sunset, since the altitude angle is zero regard-
less of the latitude, For hour angles between zero (true
solar noon) and either sunrise or sunset, tabular values
are given in pairs, The upper value is the solar altitude
and the lower value is the east azimuth angle for any given
set of arguments, The horizontal arguments are the hour
angles to the nearest whole hour; the vertical arguments
are values of latitude to the nearest five degrees,
Tabular values are given to the nearest whole degree., Use
as arguments latitude to the nearest whole degree and hour
angle to the nearest whole hour. Interpolate as ne-
cessary to obtain values of solar altitude and azi-

muth to the nearest whole degree.

A16323,1. Values for 0° to L4° south latitude are identical with those for
corresponding northern latitudes, except that azimuth values are computed
from south instead of north and, in the case of the solstices, the seasons
are reversed, For instance, in determining the solar altitudes and solar
azimuths for the hour angles on the day of the southern winter solstice,
consult the table for the corresponding hour angles for the day of the
northern summer solstice,

A156323,2, The following example of the determination of the elevation and
azimuth angles at a given hour angle at a northern latitude station is taken
from the data shown in Fig, A16-9:

Example: Station latitude = 38°56'N (39°), Time « 1500 T,S.T,
(hour angle three, west azimuth) at the time of the
northermn summer solstice,

(1) From Table Al6=l, the altitude and east azimuth angles
corresponding to a latitude of 39°N and an hour angle
of three are L9°; and 99°, respectively,

(2) The west azimuth angle is obtained by subtracting 99
from 360; i,e,, 261 degrees,

A16323,3, The hour angles and corresponding altitudes, and the east and west
azimuth angles, are entered in the appropriate space on Form 1092, For each
hour angle, plot the position of the sun on the chart and complete the path

of the sun between sunrise and sunset by interpolation, On the chart, solar
altitudes are represented by concentric ordinates, and east and west azimuth
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angles (measured clockwise from zero) are represented by radial ordinates,
A16323.L4. As soon as the form is completed, mail the original copy to:

Weather Bureau Office
Solar Radiation Field Testing Unit
Boston 9, Massachusetts

Forward one carbon copy to the Central Office, attention Scientific Services
Division and retain the other copy. Airmail copies from stations outside
the continental United States,
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Table Alé~L., Solar Altitudes and Azimuths at the Time of the SUMMER Solstice
(Expressed to the nearest whole degree)
Hour Angle Sunrise or
Lati- Sunget,
tude Hour Agimuth
0 1 2 3 L 5 3 7 8 9 10 11 12 | Angle Angle
(he ms) [(degrees)
o | 67 62 53 ko 27 1} 0 6100 67
0 31 Ly S8 63 66 |67
s |72 67 56 43 29 16 2 6109 66
0 37 55 &2 66 67 |67
10 |77 70 58 LS 31 18 | L 6117 66
0 L5 61 67 69 68 |67
15 | 82 7 61 L7 33 19 6 6126 66
0 57 69 T2 72 70 |67
20 | 87 76 62 kL8 3% 2a 8 6137 65
0 73 T 7T 15 72 |68
21 | 88 76 62 L8 35 2 8 6139 65
o} 77 79 18 715 72 |68
22 | 89 76 62 Ly 35 22 9 6140 65
0 81 81 79 76 72 |68
23 | 90 76 62 L9 35 22 9 6143 6L
4 8s 83 80 77 73 |68
2L | 89 76 63 k9 36 22 9 6145 6l
180 89 85 B1 78 73 |68
25 | 88 76 63 L9 36 23 |10 6247 &
180 93 87 82 718 74 |69
30 | 83 75 63 S0 37 24 |1 6358 63
180 113 97 88 8 76 |69
35 |78 73 62 L9 3% 25 |13 2 7:10 61
180 127 106 ok 85 78 |70 62
Lo | 73 69 60 L4y 37 26 1S L 7125 59
180 138 114 100 8 80 [72 63
s | 68 65 57 L8 37 27 |16 7 71L3 56
180 145 122 105 93 83 [ 73 63
50 | 63 61 55 L6 37 27 {18 9 1 8105 52
180 151 128 1o 97 85 |7 64 53
55 | 58 57 51 L 36 28 (19 1 L 8:33 L6
180 155 133 115 101 88 |76 65 53
6 | 53 52 148 42 35 28 20 13 (7 1 911k 37
180 157 137 119 104 90 |78 65 53 ko
65 |48 47 W 39 3 27 |21 15 10 S 1 O 10:k2 20
180 160 140 123 107 93 |80 67 Su L1 27 o
70 |43 L3 L0 37 32 27 |22 17 13 9 6 L 3| -~ -
180 161 143 126 110 96 |82 68 555 1 28 W O
75 | 38 38 36 34 30 26 |23 19 15 13 10 9 8] == -
180 163 145 129 113 98 |8 69 56 w2 28 14 0
80 { 33 33 32 30 28 26 |23 21 18 16 15 1 13| -~ -
180 164 147 131 116 101 |86 7, 57 L3 28 W 0O

Interpolate for values of solar altitude and azimuth corresponding to the nearest whole

degres of latitude,

and the lower value 1s the east asimuth angle,
angle, subtract the eomaponalng east azimuth angle from 3580 degrees, Asimuths are
east in the moming and west in the aftermoon, North = 0%; Z = senith,

The upper value of each pair of tabular values is the solar altitude

To find a west agimuth for a given hour
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Table Al6~l; (contimied), Solar Altitudes and Azimuths
at the Time of the WINTER Solstice
(Expressed to the nearest whole degree)
Hour Angle Sunrise or
. Sunset
iﬁ;: Wour | Azimuth
0 1 2 3 L 5 Angle Angle
(he m.)| (degrees)
0 67 62 53 Lo 27 1L 6300 113
130 149 131 122 117 114
5 62 58 L9 38 25 12 5:51 11)

180 153 135 125 119 115

10 s7 53 Lé 35 23 9 5:43 1l
160 157 139 128 121 116

15 52 L9 42 32 20 7 Si3L 11
180 159 142 130 122 117

20 L7 Ll 38 28 17 5 5:23 115
180 161 14 133 12} 117

25 L2 39 33 25 14 3 5:13 116
180 162 147 13k 125 118

30 37 35 29 21 11 o] 5:02 117
180 163 148 136 126 118

35 32 30 25 18 8 L:50 19
180 16L 150 137 127

Lo 27 25 21 1L S L35 121
180 165 151 138 127

L5 22 20 16 10 2 Ls17 12)
180 165 152 139 127

50 17 15 12 6 3:55 128
180 166 152 139

55 12 11 7 3 3:27 13k
180 166 153 140

60 7 6 3 2:45 142
180 166 153

65 2 1 1:26 160
180 166

Interpolate for values of solar altitude and azimth corresponding to the nearest whole

degree of latitude,
and the lower value is the east azimuth angle,
angle, subtract the corresponding east azimuth angle from 555-aegrees.
east in the morning and west in the afternoon,

North = Q°,

The upper value of each pair of tabular values is the solar altitude
To find a west azimuth for a given hour

Azimuths are
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W.8. FORM 1092 U.S. DEPARTMENT OF COMMERCE, WEATHER BUREAU

OBSTRUCTIONS TO
PYRHELIOMETER OR ILLUMINATION GELL

STATION _Nameville, State LATITUDE 38 ° 56 'NORTH
DATE . February 15,1950 LONGITUDE__77 _©° 05 'WEST

ELEVATION OF INSTRUMENT 10 METERS, MSL.

SUMMER SOLSTICE o WINTER SOLSTICE
Hr | Alti- | Azimuth Hr | Alti- |  Azimuth
14 tude | East Wes ¢ < | tude East West
24 1 /80 | 70 0 2{ /Lol /o |
/
AN TR NI AS T LIST OF OBSTRUGTIONS ARy sl
3 49 99126/ | ANTENNA POLES 45| /138 222
27| 27l 272 2 ADPMINISTRAT/onN _BUrl DIng 6 1/271 273
26 £o | 280 3__HANGAR Rl o] 72/T —
el v1o ] 72 ¢ 4 NAPART MEN TS J o | — [Z
4 31297 5 HiLes
o | s¢ — 6 TREES
Ry 0 — 130/ T _STEEL MLLS
8. CoA L CHUVTE
9
10.
Prepared by Codl £

Fig. A16~-9. WB Form 1092
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41632}, Changing Fyrheliometers,—At northern stations supplied with both
50-Junction and 10-Junc tion pyrheliometers s the 50-junction pyrheliometer
will be used during the fall, winter and spring, In the fall, after the
sun has reached a low solar altitude such that the maximum deflection
(amplitude) of the recorder pen at noon on a clear day is small s remove
the 10-junction pyrheliometer and install the 50-junction instrument, The
exchange should be made when the maximum deflection has decreased to a
scalar reading of less than the ratio of the calibration constant for the
10-junction instrument to the constant for the 50-junction instrument
multiplied by a factor of 100, e.gs, if the constant for the 10-junction
instrument is 2,5 and the constant for the 50-Jjunction instrument is 7.5,
the 50-junction instrument would be installed after the maximum amplitude

of the trace on a clear day has decreased to less than (]—'00—7’.[?2—‘5), or

33.3 units as read on the graduated chart. In the spring, the 10-junction
instrument will be installed after the maximum amplitude of the 50~ junction
trace reaches 90 to 95 units on a clear day, Enter the date and the true
solar time of each exchange as a note on the record, Regardless of whether
the 10- or S0-junction instrument is in use, the calibration dial on the

A16325, Maintenance,~—Clean the bulb daily or more frequently if pollution
is excessive or frost or ice accumulates on the bulb, Use a soft, clean
cloth and water if necessary, Remove frost or ice-coatings with wamed
cloths or any other device that will not scratch the glass, Wipe the glass
dry immediately following the removal of the ice,

A16325,1, Stations in areas where sandstorms occur are furnished with covers
to protect the bulb of the pyrheliometer from sandblasting, The covers are
equipped with drawstrings, which enable the cover to be tightly fitted to the
bulb, PFlace the cover over the bulb at the beginning of each storm, During
the season when storms are likely to occur at night, the cover will be left
on all night and removed before sunrise,

A16L00, RECORDERS

A16L410., General,—Two types of Brown recorders are in general use: (1) a
roll-chart type and (2) a circular-chart type which is used with a four-
dial watt-hour meter as an integrating indicator, An I&N (Leeds and
Northrop) recorder is also used at a few stations, A1l recorders are of
the modified, commercial, self-balancing potentiometer type. Each recorder
is calibrated by a technician to record over a range of 0 to 2,0 gm, cal,/
8q. cm,/min. corresponding to the range of the individual 10-junction
instrument to be used with it. The recorder is not recalibrated when a
50~junction is substituted for a 10-junction instrument (see par, A1632}).
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A16411. The circular calibration dial inside the recorder will be set by the
technician to the value in millivolts indicated by the calibration sheet ac-
companying the station 10=junction pyrheliometer, Once set, the dial will be
adjusted only by technicians durlng subsequent calibrations, :

A16l12., The location of the recorder should conform with the requirements
stated in the mamfacturert!s manual of instructions that is supplied with
each instrument. Any unavoidable changes that tend to make the location
unsatisfactory, e.g., excessive dustiness, ambient temperatures above
110°F. or below 32°F, will be reported to the Regional Office,

A16L13. Each observer should become familiar with the characteristics of the
trace normally obtained under various meteorological conditions. The trace
will vary constantly in amplitude between sunrise and sunset, The changes
may be smooth or abrupt, but periods of record of 10 to 15 minutes or more
without any change in amplitude, or a series of step-like changes in amplitude
(brief periods of no change followed by abrupt increases or decreases),
generally indicate malfunctioning of equipment. The slight curvature of

the trace obtained near noon on a clear day should not be mistaken for a
trace in which there is no change of amplitude., If faulty operation of a
Brown recorder is suspected because of abnormalities in the trace or for
other reasons, substitute spare tubes, one at a time, for the two TF7 and
the two 7N7 tubes in the recorder amplifier, One set of spare tubes should
be kept available for replacement purposes, and used tubes should be re-
tained for disposition by a techniclan,

416420, Operation of Roll-Chart Type Recorder (Brown FlectroniK Recorder -
See Fige AlO~l0).—

(1) To start the recorder:

(a) Swing the chassis out of the case and turn on the power
switch on the back of the chassis,

(v) After the amplifier tubes have warmed up for two minutes
or more, turn on the chart-drive switch,

(¢) Standardize the dry cell manually (see manufacturert!s
manual of instructions).

(d) Check the legibility of the trace.

(2) To stop the recorder:

(a) Turn off the chart-drive switch, CAUTION: If the re-
corder is in a standardizatlon cycle, do not turn off
the switch until the cycle is completed,
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(b) If use of the recorder is being discontinued for
servicing, or for more than 24 hours, turn off
the power switch located on the back of the chassis,

Al6l21. Standardization.—When the recorder is in operation it initiates a
standardization cycle automatically every thirty minutes., The cycle lasts
for about thirty seconds. To avoid turning off the recorder chart—drive
during a standardization cycle, standardize the instrnument manually in
accordance with the manufacturer's instructions until the audible and

visual indications that accompany each cycle become familiar, A charac-
teristic sound occurs during the cycle and another at the end of the cycle,
Frequently, instability of the pen will be observed during the cycle as
"pips" on the trace., These are brief changes in smplitude of about 30
seconds duration followed quickly by return of the pen to approximately the
amplitude at the beginning of the cycle, The amplitude and direction of the
change will depend upon the condition of the dry cell (see manufacturer's
manual of instructions), Frequently a very slight readjustment in the ampli-
tude of the trace will result from the standardization process,

A16122., Maintenance,-—-

(1) Dry-Cell Renewal.--Instructions for installing the dry
cell (a 1,5-volt, Columbia Gray Label dry cell or
equivalent) are given in the manufacturer's manual of
instructions, The special flexible-resistor type lead
from the negative "BAT" terminal must be handled care-
fully and must not be replaced except with the same
type of lead. The dry cell should be renewed at
least every eight months and whenever the red, dry-
cell-condition index drops to the "Renew" line, or
the net change in the amplitude of the trace dur-
ing the standardizing cycle becomes greater than normal,

(2) Slidewire,~—The slidewire will be serviced by a technician,

(3) Chart Renewal.—~Each roll of chart paper has a life of
about thirty days of continuous operation at the chart-
feed speed of two inches per hour. Renew the paper
between sunset and sunrise in accordance with the manu-
facturert's manual of instiuctions when it becomes
evident that the remaining paper is not sufficient for
for the following day, or at any other time if necessary
to avoid loss of record,

(L) Pens.——Refill the pen whenever the chart is replaced, and
more frequently if necessary to avoid loss of record.
Clean the pen as frequently as necessary to insure a
legible, uninterrupted record., Further instructions



;;;;;

Dry Cell Condition
Indicator
Tear-Off Strip —SE Chart Knob
Standardizing
~Button oy Chart Plate
Chassis Latch
Chart Drive
Switch

Re-Roll Knob

Fig. A16-10. Roll-chart recorder
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(5)

(6)

A16430.

for installing, filling, and cleaning the pen are contained
in the manufacturer's manual of instructions,

Lubrication and Cleaning.--Clean and oil the recorder each
month in accordance with the manufacturer's manual of in-
structions under "Monthly Maintenance,"

Continuous Balance Unit.—Instructions for adjusting the
sensitivity of the unit, and instructions supplementary
to those in par, Al6413 for replacing defective amplifier
tubes, are furnished by the manufacturer,

Operation of the Circular-Chart Type Recorder (Brown Electronik

Recorder — See Fig, Al16-11),—

1)

(2)

A16431,

To start the recorder:

(a) Turn on the instrument power switch on the lower
left side of the face plate,

(b) After the amplifier tubes have warmed up for two
or three minutes, standardize the dry-cell current
in accordance with the mamfacturer's manual of
instructions for "Standardizing the Battery Curremt”.

(¢) Re-standardize the dry—cell current after the instru-
ment has been operating approximately two hours,

To stop the recorder, turn off the power switch on the lower
left side of the face plate (the recorder should be stopped
only for servicing, or when it is to be out of operation for
2L hours or more).

Routine Standardization,—Standardize the dry-cell current at

approximately eight-hour intervals between sunrise and sunset. The cell
should be standardized at sunrise, or as soon as practicable thereafter, in
accordance with the mamufacturer's mamual of instructions,

a6l32,
()

Maintenance (See Fig, A16=12),--

Dry-Cell Renewal,—Instructions for installing the dry
cell (a 1l45-volt Columbia Gray-Label dry cell or
equivalent) are given in the manufacturer's manual of
instructions, The special flexible~resistor type lead
from the negative "-BAT" terminal must be handled care-
fully and must not be replaced except with the same type
of lead. Replace the dry cell at least every eight months
and whenever the current can no longer be standardized.
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(2) Slidewire,~The slidewire will be serviced by a technician.
(3) Chart Renewal,~—Circular charts will be replaced daily in

accordance with the manufacturer's instructions,

(4) Pens.—Fill the pen each day at the time the chart is re-
placed, Clean the pen as frequently as is necessary to in-
sure a legible record, Clean and fill the pen in accordance
with the mamifacturer's manual of instructions using ink
provided for this instrument,

(5) Lubrication.~0il the recorder each month in accordance
with the manufacturer'!s manual of instructions under
"Mcnthly Maintenance,"

(6) Continuous-Balance Unit.~-Instructions for adjusting the

sengitivity of the unit, and instructions supplementary
to those in par. Al6l13 for replacing defective amplifier
tubes, are specified in the manufacturer's mamual of
instructions.
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BROWN POTENTIOMETER PYROMETER

PRENS AUTION
10 STAWDAR

(1)

EB g:ingzi'gizing button, (2) Power switch, (3) Indicating pointer
(&) r, (5) Pen, (6) Time index, (7) Chassis latch, (8) Tim
ndex pin, (9) Chart hub. ) :

Fig., A16-11, Circular-chart recorder (front)



Dry Cell Condenser

Latch Guide Pin Calibration Dial

BLFuse Holder

Fig. A16-12. Circular-chart recorder (inside)
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CHAPTER 9. AIRWAY AND SUPPLEMENTARY
OBSERVATIONS

9000. GENERAL

9010. An observation is an evaluation of the meteorological situation at the point where the
observation is taken. The component parts of an observation, when referred to in a general sense,
are termed elements. The evaluation of the state of the various elements consists in observing
them. Meteorological elements obscerved at or from the surface are usually limited to clouds,
visibility, atmospheric phenomena, wet- and dry-bulb temperatures, precipitation, pressure, wind,
and duration of sunshine.

9011. The terms ‘“airway observation’ and ‘‘synoptic observation’ connote the assemblage
of specified observational elements in a manner designed to satisfy meteorological and operational
requirements. The instructions in this chapter are concerned principally with the various types
of airway obscrvations. Pilots’ reports of meteorological phenomena encountered in flight are
used to supplement airway observations.

9012. The observation of elements will be taken in the order given below, unless the sites of
instrumental equipment require deviation:

(1) Sky (5) Precipitation measurement
(2) Visibility (6) Humidity

(3) Atmospheric phenomena (7) Pressure

(4) Temperature (8) Wind

Obsecrvation of the elements listed above will be taken in accordance with applicable instructions
elsewhere in this manual. At designated stations visibility observations will be taken at the con-
trol tower or the approximate level of the control tower, as well as at the usual point of observa-
tion, whenever the visibility at the usual poiut of observation is less than three miles. Under
these circumstances, visibility observations taken at the control tower will be used for all purposes,
such as record, coding and summary that require visibility data (paragraph 11105.3). The observer
will inform himself of the nature of the visibility-restricting phenomena at the control tower level.

9013. All scheduled observations will be started just sufficiently in advance of the time of
transmission to permit accurate evaluation of all the elements.

9100. AIRWAY OBSERVATIONS

9110. GENERAL. Airway observations are primarily intended to provide (&) immediate
weather information for aviation interests, and (b) data for climatologists. The observations are
classified as record, special, record-special, local extra, and check. The time and conditions under
which the observations are taken, and the elements observed, are specified in the following para-
graphs.  When two or more types of observations coincide, all the elements observed for each type
will be included in the observation, with the exception specified in paragraph 9142,

9120. RECORD OBSERVATIONS. A record observation is taken at scheduled hourly
intervals and will be prepared for teletype transmission at least two minutes prior to the time of
entrance into the sequence in which it first appears. An observation at an off-teletype station will
be telephoned or telegraphed to a relay station at a time to be specified in separate instructions.

9121. The clements listed below will be observed insofar as the instrumental equipment of
the station permits:

(1) Ceiling (7) Temperature

(2) Sky (8) Dew Point

(3) Visibility (9) Wind direction, speed, character, and
(4) Weather shifts

(5) Obstruction to vision (10) Altimeter setting

(6) Sca-level pressure
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9130, SPECIAL OBSERVATIONS., A special observation is taken to provide in-
formation on cignificant developments in meteorological conditions occurring

at other than scheduled periods,

9131, The number of elements included in a special observation depends on
the conditions being reportede The special observation may consist of only
one element (e.g., tornado) or of most of those included in a record obsen-
vation, Each of the elements that may be included in a special observation
is listed in paragraph 913L,01 to 9134.10. Following each element is listed
the magnitude or nature of the change in it that would require a special ob-
servation, Any element listed in paragraph 9132 may be reported alone as a
special observation, When a change in one or more of the elements listed in
paragraph 9133 requires a special observation, the additional elements listed
beside them must also be included in the observation, When changes in two or
more elements individually satisfy the criteria for a special observation, the
elements will be included in a single special observation, In all cases, re-

marks will be added as required,

#9132, When a change in one of the following elements satisfies the criteria
for a special observation, it may be reported alone as a special observations

(1) Tornado or waterspout

(2) (Cancelled)

(3) (Cancelled)

(L) Wind shift and increases in wind speed

#9133, When a change in one or more of the following elements satisfies the
criteria for a special observation, the observation will include all the
elements listed to the right of them:

Elements, a specified change in any All elements below to be reported
one of which requires a special with any element in opposite
observation, column,

(1) Ceiling Ceiling

(2) Sky Sky

(3) Visibility Visibility

(4) Weather Weather

(5) (Cancelled) Obstructions to vision

Wind

913L. CRITERIA FOR TAKING SPECIAL OBSERVATIONS, A special observation will
be taken whenever one or more of the elements listed below have changed in
the amount specified. The amount of change is with reference to the preceding

record or special observation,
¥9134,01, CEILING,

(1) (Cancelled)
(2) (Cancelled)
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(3) The ceiling decreases to less than 1,500 feet, or increases
to 1,500 feet or more,

(L) The ceiling decreases to less than 1,000 feet, or increases
to 1,000 feet or more.,

(5) The ceiling decreases to less than 500 feet, or increaseg to
500 feet or more,

(6) A ceiling below 500 feet changes by 100 feet or more, t

(7) The ceiling decreases to a value lower than the highest
airline operating minimum for the airport, *

(8) The ceiling increases to a value equal to or higher than
the highest airline operating minimum for the airport, ?

#9134,02, SKY CONDITION.

(1) (Cancelled)
(2) A layer is observed below:
(a) 1,000 feet or
(b) the highest airline operating minimum for the
airport, no layer having been previously reported
below this altitude, '

#9134,03, VISIBILITY,

(1) (Cancelled)
€2) (Cancelled)
3) The visibility decreases to less than:
(a) 3 miles
(b) 1 mile
(¢) 3/h mile
(d) 1/2 mile} t
(e) 1/L mile
(L) The visibility increases to equal or exceed:
(a) 3 miles
(®) 1 mile
(c) 3/ mile
(a) 1/2 mile} t
(e) 1/4 mile
(f) (Cancelled)

9134,04., TORNADO,

(1) Is observed

(2) Disappears from sight

(3) Is reported by the public to have occurred within
the preceding six hours,

t Effective only at stations having scheduled air-carrier operations.
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9134405, THUNDERSTORM,

(1) Begins
(2) Increases in intensity
(3) Ends, (Special observation 15 mimutes after thunder is

last heard at station.)
#913L,06., PRECIPITATION,

(1) Hail begins or ends,or changes in intensity,

(2) . (Cancelled)

(3) Freezing precipitation begins or ends, or changes in
intensity.

(L) Sleet begins or ends, or changes in intensity. (Beginning
or ending of other types of precipitation will be reported
in remarks in the next succeeding record observation, but
will not be reported by means of special observations;
€ege, "RWBLSELS" in remarks will indicate that rain shower
began at 45 minutes past the previous hour and ended at
15 mimutes past the current hour,)

(5) (Cancelled)

#9134,07, FOG, (Cancelled)
#913),,08, SAND-STORM, DUST-STORM, (Cancelled)
9134,09. WIND AND WIND SHIFTS,
(1) Sudden doubling of speed (over a one-minute interval) to
more than 30 miles per hour (26 knots),

(2) Wind-shift,
#9134,10., ALTIMETER SETTING. (Cancelled)
#9134,11. The foregoing will be regarded as the minimum requirements for
taking a special observation, In addition, any meteorological situation that,
in the opinion of the observer, is of importance to the safety or efficiency
of aircraft operations will be reported in a special observation, At mili-
tary stations, additional criteria may also be specified by military directive.
G140, LOCAL EXTRA OBSERVATIONS, Iocal extra observations are taken, at
designated stations, for local distribution only. The changes requiring a

local extra observation are within

(Continued on next page)
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narrower limits than changes requiring a special observation. When a local extra observation
reveals a change in conditions that requires a special observation, the local extra observation will
be classified as a special observation and treated accordingly.

9141. At designated stations, local extra observations will be taken at intervals not exceeding
15 minutes, beginning whenever:
(1) Ceiling or visibility decreases to a value equal to or less than the highest airline minimum
applying to the airport.
(2) The ceiling decreases to 500 feet or less.
(3) The visibility decreases to one mile or less.

9141.1. Local extra observations will be discontinued when values above these minimums
have been reported. Record or special observations coming within the 15-minute interval will
also serve as the local extra observation. The 15-minute interval will begin at the time of the record
or spccial observation.

9141.2. Except when taken in accordance with paragraph 9142 and 9143 the observation
will include the following clements:

(1) Ceiling

(2) Sky

(3) Visibility

(4) Weather

(5) Obstructions to vision
Remarks will be added as required.

9142. Local extra observations of one or more elements requested for dircraft arrivals or
departurces will be taken and recorded at designated stations, in the usual manner, even though
weather conditions do not warrant taking a special observation.* In this case the name of the
agency requesting the local extra observation will be noted under ““ Remarks.”

9143. Local extra observations will be taken whenever ceiling or visibility changes to a value
above, cqual to, or below

a. the minimum prescribed for the airport, or

b. any air carriecr minimum applicable to the local airport.

This requirement is applicable only when takeofls and landings impend. Suitable arrangements
will be made at oach station to keep informed of scheduled arrivals and departures as well as of
operations involving delayed schedules.

9144. An obscrvation of all clements ordinarily included in a record observation will be
taken immediately following any aircraft accident in the vicinity of an airport at which a weather-
observing station is situated. (See Fig. 8.)

9150. CHECK OBSERVATIONS. Chceek observations will be taken at specified stations
where scheduled broadcasts of local weather are made. The local schedule of broadcasting will
determine the time of taking them. The check observation will be taken within 20 minutes of
the scheduled time of local broadcast, preferably as near to the time of the broadcast as practicable.
The 20-minute requirement is waived when a pilot balloon observation is being taken.  (See para-
graph 10220.) If the broadcast equipment is inoperative, check observations will not be taken.
A notation indicating the period of and reason for the suspension of check obscrvations will be
entered on WBAN 10.

9151. The check observations will include the following elements:

(1) Ceiling (5) bstguctions to vision
(2) Sky (6) Win
(3) Visibility (7) Altimeter setting

(4) Weather

9160. CORRECTED REPORTS. A corrected observation will be coded and disseminated
in accordance with instructions in paragraph 10080.

*If a speclal observation is also required, a local extra observation of the one or more clements requested will be filed, after which tho other elements
required for tho special observation will bo evaluated, and the special filed.
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CIRCULAR N, 6TH EDITION

INTERPRETATIONS -- SERIES NO, 1

Note: This is the first of a seriee of interpretations to be issued in
asccordance with Circular Letter No, 103-48, Interpretations will be
bound in Circulsr N immediately following the Record of Changes, The
number of the interpretation will be entered in the left-hand margin
opposite the reference paragraph in Circular N; e.g., "1/1" will be
entered in the margin opposite paragraph 1010,

l/l. Par, 1010. When instructions in Circular S and the 1932 edition
of the International Cloud Atlas disagree, the instructions in
Circular S will be followed. A new edition of the Intermational
Cloud Atlas is being prepared.

1/2, Table 4, The LS5-gram free 1ift pertains to balloons inflated with
helium, and the 4O-gram 1ift pertaine to balloons inflated with
hydrogen. The 75-gram free 1ift previously authorized for use with
helium will no longer be used,

1/3. Par, 5140, Corrections to thermometer readings should invariably
be applied in accordance with these instructions in order to avoid
large errors in psychrometric computations, Many stations have
found it useful to prepare graphs of these corrections, In the

future, it may be possible to issue the correction cards in graphical

form, Example of possible resultant error (28" pressure):

Dry-buld temperature 7.6°F,
Correction +0.6°
Corrected dry-buld temperature 8.2°
Wet-buldb temperature 6.8°
(wick ice-covered)
Correction -0,5°
Corrected wet-bulb temperature 6.3°
Using corrected temperatures: Dew point -7°
(t - t' =1.,9°) Relative Humidity 50%
Using uncorrected temperatures: Dew point 0°
(t - t' = 0.8°) Relative Humidity 71%
Error: Dew point

70
Relative Humidity 21%



1/,

1/5.

1/6.

1/7

1/8,

Par, 7260, When an altimeter setting indicator is used in accord-
ance with these instructions, the mercwrial barometer need not be
read for 6-hourly synoptic observations, but a reading will be made
weekly as required by Instructions for Altimeter Setting Indicators,
dated August 8, 1947, The corrected altimeter setting is either
(a) the actual reading when the correction at the weekly comparison
does not exceed ,03 inch, or (b) the reading corrected as indicated
by the aforementioned instructions when daily comparisons are
necessary,

Par, 7410, Sumaries of 850-mb, surface data, formerly required by
Circular Letter No, 30-47, are no longer necessary.

Par, 8320, Whenever squalls are reported, gusts must alsc be re-
ported since the peak speed of gusts is the intensity criterion for
squalls, Squalls may be reported when precipitation is not ocour-
ring, since the occurrence of squalls (a wind phenomenon) is inde-
pendent of the eccwrrence of precipitation or other atmospheric
phenomena ,

Par, 8335. The second category in Table 18 should be used when
(1) precipitation occurs without s decrease in cloud heights, (2)
a decrease in cloud heights occurs without precipitation, or (3)
neither of these phenomena occurs, The wind speeds indicated in
this table are the peak gusts.

Par, 11105.3, Visibility at the usual point of observation is that
existing in a horizontel plane at this point, and is not necessarily
the visibility at ground level, Examples of visibility at different
levels:

Observed: Ground visibility zero; control tower visibility
miles; ground fog 20 feet deep; sky condition from control
tovwer level is clear, but sky condition from the ground is X,

Recorded: Col, 4: X; Col, 5: Lko; Col, 6: no entry; Col, 1lk:
SFC VSBY 0 GFDEP 20,

Observed: Ground vieibility 1/4 mile; visibility from the
roof (the usual point of observation) is 10 miles; ground fog
10 feet deep.

Recorded: Col, 5: 10; Col. 6: no entry; Col, 1lk: SFC VSBY 1/4
GFDEP 10,



1/9. Par, 11465, The barograph correction should be determined from
the pressures entered in columms 63 and 64 of WBAN 10B, These
pressures should not be changed to hundredths before the correc-
tion 1s determined, For example:

Station Pressure (Col, 63) 29.956

Correct Method Barograph (Co1, 64) 29,965
Correction (Co1l, 65) - .01
Station Pressure (Col, 63) 29,956 (29.96)
Incorrect Barograph (Co1, 64) 29,965 (29.96)
Correction (Co1, 65) .00

1/10. Add to note following par. 11485.8,

Fig. 4, line 13, 0428 observation, Col, 14: Correct "0000" to
read “////."

Fig. 4, 1line 38, 1028 obmervation, Col, 1l4: Correct "5076/2" to
read "5076,"

Fég. 2, 1007 observation, Col, 64: Correct "29.943" to read
1t .9 5."

Fig. 9, 1line 7, Col, 21: Correct "7" to read "10."
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2/1.

/2.

2/3.

2/4.

Paragraph 1210(a)Clouds covering less than 1/10 of the sky should
be reported in remarks whenever thelr presence is considered sig-
nificant. Since clouds covering less than 1/10 of the sky do not
constitute a layer, their presence above a lower layer will not
be reflected by means of the sky condition symbols.

Exanmple

Given: 9/10 stratocumulus clouds, height estimated
5,000; less than 1/10 altocumulus castellatus
clouds, height estimated 10,000.
Reported: Colum 3,4— E 500
Colum 14 — FEW ACC E100

(b)In the case of multiple layers, the upper layer may obscure
the sun, moon, or stars, and thus prevent use of these criteria
in determining whether the lower layer should be classified
"thin". Under such circumstances, if the beam from the ceilo-
meter or ceiling light projector completely penetrates the
lower layer and casts a clearly visible spot on the upper layer,
the lower layer should be classified "thin."

Paragraph 1447.2. The dew-point temperature lines in Figure 1 are
with respect to ice at dew—point temperatures below freezing.

When using this diagram, convert sub-freezing dew-point tempera-
tures with respect to water to their equivalent values with respect
to ice by means of Table 9, page 44, and use this converted value
as indicated in Step (1) of the reference paragraph.

Paragraph 9134.02. Item (R) refers only to a change in sky condi-
tion below 1,000 feet, and does not refer to total sky cover. For
example, if 2/10 stratus appeared at 500 feet beneath a previously
reported overcast at 2,500 feet, a special would be required

because the clouds below 1,000 feet increased from none to scattered.

Paragraph 9150. Check observations are to be taken in accordance
with this paragraph at all Weather Bureau and CAA stations where
scheduled broadcasts of local weather are made. This requirement
applies even though there has been no significant change in
weather conditions since the previous record observation,
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2/5. Paragraph 9211, Note that, unless the currently reported ceiling
value is classified "measured,” pilots' reports of ceiling will be
accepted as the official ceiling value and immediately disseminated,
regardless of indications of instrumental eguipment, Since there
have been several recent indications that this basic principle for
dissemination of pilots' reports of ceiling might not be completely

. understood, observers are requested to review the reference para-
graph and the amplifying instructions in Circular Letter 83-48,

2/6. Paragraph 10230, When a single airport communications system is
avallable, such as the telautograph system described in Circular
Letter 47-49, observations will usually be distributed over this
single system only, This does not preclude, of course, replying
to gpecial requests for particular observations by means of tele-
phone, etc,

2/7. Paragraph 11105,3, Reguirements for reporting variable visibility
and vigibility differing in various quadrants pertain both to the
vigibility at the usual point of observation and to that at the
control tower level,

Example:

Given: (a) At control tower level: prevailing vigibility 1 1/2
miles; visibility varisble from 1 to 2 miles,
(b) At usual point of observation: prevailing visi-

bility 1 1/2 miles; visibility variable 3/4 to

2 1/2 miles
Reported: Column 5 -- 1 1/2V

Column 14 -- VSBY VRBL 1 TO 2 SFC VSBY

VRBL 3/4 TO 2 1/2

(Note: With reference to Item 1/8 on Interpretations, Series No. 1,
concerning control tower visibility reports, it should be noted
that the sky condition would be properly reported as -X only if
some other obscuration in addition to the ground fog were present,
If ground fog only were Present, the sky condition could not be
reported as -X since, by definition, ground fog covers less than
6/10 of the sky.)

2/8. Paragraph 11106, If the visibility value entered in column 5 ig
7 miles or more, obstructions to vision will not be recorded in
column 6,

2/9. Paragraph 11422.1. Data Pertaining to clouds or obscuring pheno-
mena entered in columns 22-27, 29-31, and 33-35 are required for
climatological purposes and should represent the actual tenths of
clouds in each layer, In entering data pertaining to layers that
are partially obscured by a lower layer, it is not necessary that
all data be observed at the actual time of the observation, but



2/9.

2/10.

2/11,

2/12,

2/13.

2/1k,

cont.)
in estimate should be made, based on any preceding observations
that are still considered representative, such as pilota' reports,
Note that these procedures are not followed in entering summation
totals in columns 21, 28, and 32, or in reporting sky condition in
column 4; data entered in these columns are primarily for opera-
tional purposes, and must reflect the sky condition as actually
visible at the time of the observation,

Paragraph 11422,11, When higher clouds are seen through breaks in
a lower overcast, but it is not possible to identify them as to
type, "U" may be entered in columns 25, 29, or 33, even though the
presence of the higher clouds has been reported in column 14,

Paragraph 11445, Since ice crystals are a form of frozen precipi-
tation, snowfall and snow depth data entered in columns 45, 46, 69,
gnd 70 will include data pertaining to ice crystals.

Paragraph 11458, When the altimeter setting indicator is used to
determine the station pressure for the synoptic observation,
entries will be omitted in columns 60-62, The time of reading the
altimeter setting indicator will be entered in column 59; and the
station pressure, determined in accordance with paragraph 7260,
will be entered in column 63 to the nearest hundredth,

Paragraph 11482, The time of ending of precipitation or thunder-
storms, recorded in column 84, should be the actual time of cessa-
tion of the phenomenon, rather than, for example, fifteen minutes
after thunder was last heard,

Example:

Given: Thunder heard at 1018E, but not heard in succeeding
fifteen minutes,
Reported: (a) Record observation at 1028E continued to report
thunderstornm,
(b) Special observation at 1033E reported ending of
thunderstorn,
(c) Time of ending of thunderstorm recorded in
column 8%; "1018"

Paragraph 11483, Entries in columns 86-88 refer only to obstruc-
tions to vieion prevailing at the usual point of observation.
Data pertaining only to phenomena occurring at the control-tower
level will not be recorded in these columns,



L.

2/15, Paragraph A12319. Visibility values recorded in column 19 of Form
1001C will be based on the values recorded in columm 5 of Form
1130A, regardless of whether these values pertain to the usual
point of observation or to the control tower level,
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3/1. Paragraph A6120, When making psychrometric computations, it is
important to use the correct face of the calculator (i.e., the
low temperature range when the wet-bulb temperature is less than
32°F., ard the high temperature range when the wet-bulb tempera-
ture is 32°F, or more).

The psychrometric calculator is based on the Paychrometric For-
mula given on page 9 of W,B, No, 235, Psychrometric Tables , where
t = dry-bulb. temperature, and t' = wet-bulb temperature, In the
design of the scales, the term (1 + ﬁig%iig ) was based on the

constant value t' = 55°F, for the high temperature range, and

t' = 14°F, for the low temperature range, These represent mean
values for the respective range of wet-buld temperature of each
face, As a result of the different values of this term on the two
faces, significant discrepancies in computed dew points may result
if the high temperature side is used when the wet-bulb tempera-
;ure %s below 32°F, and the depression is large (see example

elow) ,

Examgle

Given: Dry-bulb temperature = 42,9°F,
Wet-bulb temperature = 30.k°F,
Depression = 12,5°PF,
(Pressure = 30,00")

Computation:
Correct Procedure Incorrect Procedure
(low temperature side) (high temperature side)
Dew Point -7.3°F, -9.8°F, (error = -2,5°F,)

Relative Humidity 11% 10% (error = 1%4)



3/4.

3/5.

Paragraph 7242, When the barograph correction 1s entered in
colum 64 of Form 1130B, posting of the barograph correction in
the manner indicated in paragraph 7242 is not required.

Paragraph 7260, For convenience in obtaining station pressure
from the altimeter setting indicator, a table of .station pres-
sures may be prepared, using as arguments altimeter setting
readings. Such a table is, of course, the reverse of the present
altimeter setting table from which altimeter settings are ob-
tained, using as arguments station pressures, Although the
Central Office 1s wnable to prepare such tables for all stations
at the present time, preparation by field personnel is recommended
at those stations using the altimeter setting indicator for sta-
tion pressure determinations, These tebles should be carefully
verified, and a copy furnished the Central Office for review,

Parsgraph 8311, The peak gust is the highest speed momentarily
indicated by the pointer on the direct reading indicator, regard-
less of the period during which this peak speed 1s malntained,.
The requirement that the indicator be observed for a perlod of
one minute perteins only to the average wind speeds, which are
entered in column 11 of Form 1130A, and does not pertain to peak

gusts,

Paragraph A9012, (a) The instructions in this paragraph concern-
ing control tower vieibility obeervations apply aleo at locatlons
vhere official weather observations are taken by CAA commmunications
personnel, Arrangements should therefore be made at these loca-
tions for visibility observations from the control tower whenever
the visibility at the usual point of obgervation is leas than 3
miles, :

(b) Use of Form 1130A is not mandatory at control towers taklng
only visibility observations, If the control tower does not have
a telautograph, and if Form 1130A 1s not sultable, visibility ob-
gervations may be recorded on a tabulation sheet in the control
tower, The minimum data to be entered on this sheet are:

1, Date and time of observatlion,

2, Prevailing vigibility.

3. Remarks (such as visidbility in different quadrants),.
4, Obgervers' initials,

These observations should be furnished immediately to the Weather
Bureau Office (or the CAA obgérving station) and recorded there
on Form 1130, The tebulation sheeta prepared in the control
tower may be destroyed after ninety days.



3/6.

3/7.

3/8.

3/9.

3/10,

-Z-
)

Peragraph A9120,02, 1If the eky condition changes during a pibal
from scattered tc overcest (cxr cleer tc broken) with clouds
above 10,000 feet, the balloon should not be abandoned for the
purpoae of filing e special observation, However, a special
should be filed after the balloon 3is no longer visible, provided
the change in sky condition etill] exists,

Paragraph A9216, The log of differing veather chservations
should be kept by all stations, including CAA observing stations,
No special format 1s prescrided for +this log, but the log should
contain all information that, in the Judgment of the obgerver,

1s pertinent toc eny subsequent investigation of differing weather
observations,

Paragraph 11001, (a). The monthly preparation of Form 1130D is
not required from CAA observing stations, provided there has been
no change in instrumental equipment or exposures since the pre-
vious rendition of the form, However, annual renditions will be
made by these stations effective December 31 of eech year,

(v) Preparation of Form 1130B is not required from stations that
would ordinarily record on this form only dry- and wet-bulb
temperatures in columns 18 and 19, and total sky cover in columnn
21, Such stations should use only Form 1130A, entering dry- and
wet-bulb temperatures in' columns 1kA and 14B, and total sky cover
in column 14 immediately adjacent to column 14A, Note that this
requirement will apply to most SAWRS, but will not apply to any
station reporting pressure data, '

Paragraphs A11005 and Al12011, Stations equipped with triple
registers, and at which only a limited staff can be provided on
Saturday, have reported difficulty in completing the required
computations on Forms 1017 and related forms in sufficient time

~to mail Forms 1130A and B or 1001B on Saturday, Under such

circumstanoes, it will be satigfactory to defer mailing Forms
1001B or 1130A and B for the week ending with Friday, until the
following Monday, if necessary in order to compute and check the
data obtained from Form 1017, However, it is important that
all forms for the month be mailed not later than the second
working day of the following month,

Paragraph 11422, (a) Separate entries will not be mede in
columns 4 or 22-35 of Form 1130A and B to describe cirrus
attached to curulonimbus, even though the cirrus may cover 1/10
or more of the sky, This procedure i1s in accerdance with in-
structions in Circular S, which preclude ccding M6 or H3 for
altocumulus or cirrus attached to cumulonimbus, Under such
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circurstances, when 6/10 or more of the eky is covered by the
base of a curunlonimbus in combination with the tops and sides of
the same cloud, the celling will be considered as the height of
the base, since obaervation of separate layers 1s impossible,

and appropriate remarks will be made to indicate that a signifi-
cant part of the sky is also obascured by the tops and sides of the
cloud, Also, only one cloud layer will be reccrded in columns
22-35 unless, of course, there are additional layers that are ccm-
pletely detached from the cumulonimbus,

le
Given: 9+ sky covered by one cumulonimbus cloud; aporoximately
4/10 of the sky is covered by the base, while the remain-
der of the sky 1s covered by the sides and tops; the height
of the bage is estimated at 5,000 ft, and the tor at
18,000 ft,

Entries on Form 1130A and B:

3/11.

(1) Ceiling end sky conditions (column 3 and k): ESOD
(2) Remarks (column 14): CB BASE NW TOP SE E180 BINOVC
(3) Clouds and obscuring phenomena (columns 22-35):
(1) Amount (column 22): 9+; (11) Type (column 23):
CB; (111) Height (column 24): ES0, (Note that no
additional cloud layers will be reccrded in succeeding
cclumns since separate cloud layers detached from the
cumulonimbus were not observed,)

(b) The celling clasgification designators defined in paragraphe
1431-1436 are primarily associated with layers constituting a
ceiling, and are therefore defined in terms of ceiling measure-
ments, However, these designators are also used in columns 2&,
27, 31, and 35 to indicate heights of cloud layers that may not
constitute a ceiling, Under such circumstances, the letter which
is most nearly appropriate, in the opinion of the observer, should
be selected, For example, in prefixing a symbol to the height of
the base of a thin obscuration, which of course does not conati-
tute a ceiling, the symbol "M' may be selected if the height of
the base is determined from the known height of unobscured objects;
"E" may be selected if the height of the base is determined from
natural landmarks; “"W" if the description in paragraph 1434(3)
most nearly describes the method of determination, etc,

Paragraph Al1438, In entering hourly precipitation in coluwmn 38
congider the hour identified as 00" in column 16 as beginning a%
0000 1ST and ending at 0059 1IST; the hour identified ag "O1" as
beginning at 0100 and ending at 0159, etc, When precipitation

is reported as ending by a specilal observation filed on or after
the howr, the amounts of precipitation entered in colum 38 should
be ascribed to the hour during which the precipitation actualliy



3/12,

3/13.

3/1k,

3/15,

3/16.

3/17.

fell, even though the gpecial reporting the ending of the pre-
cipitation was filed during a subsequent hour, For example, if
the ending of rain was reported in a special filed at 1701, pre-
cipitation should be entered for the period identified by the
figure 17 in column 16 only if precipitation actually fell after
1659. (See also paragraph 11482,)

Paragraph 1144k, If no rain has fallen during the 6 hours pre-
ceding the actual time of the 6-hourly precipitation observation,
but if rain begine shortly thereafter and before the coded
synoptic observation is filed, "T" should be entered in columm il
for the synoptic observation and a trace of precipitation coded
in groups 7RRRys and appRR, If the 6-hourly observation con-
cerned 1s the first one following midnight, "T" should also be
entered in column 44 under the caption "midnight to," This pro-
cedure will be followed regardless of the type of precipitation
gage in use at the gtation, or the intensity or mmount of the
Precipitation,

Paragraph A11485(c), FExcessive precipitation will be computed
only at stations using the tipping bucket as the official precipi-
tation gage; it will not be computed from weighing gages,

Paragraphs A12107, A12316 and A12317, (a) The average howrly sky
cover will be entered in whole numbers at the bottom of columm 7
of Form 1001B, The average daily sky cover will be entered to one
decimal place at the bottom of columns 16 and 17 of Form 1001C
(see figures A5 and A6),

(b)  "9+" will not be used as an average sky cover on Form 1001C.
The entries of "9+" in columns 16 and 17 of figure A6 should be
changed to "10;" the totals increased to 255 and 243; and the means
changed to 8,2 and 7.8, respectively,

Paragraphs A12310 and A12311, At stations taking one to 23 hourly
obgervations daily, entries should be made in columne 10 and 11 of
Form 1001C only if the station is equipped with a mltiple regis-
ter,

Paragraph A12361. The monthly average station pressure should be
entered to thousandths on Form 1001C,

Paragraph A13010, Gust recorder charts completed during the
month should be included with the shipment of other recording
instrument forms listed in this paragraph, The station name and
date should be entered on the charts near the termination of the
trace,
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3/18.

3/19.

Paragraph A13610, At stations entering hourly temperatures on
Form 1001B and 1130B, as obtained from the thermograph, the
thermograph may be changed on Saturday in order that these forms
may be completed and forwarded to WRPC's on the prescribed dates,

Paragraph A13720, At stations where records from the welghing
rain gage must be evaluated before hourly precipitation values
can be entered on Forms 1001B or 1130B, the rain gage chart may
be changed on Saturday in order that these forms may be forwarded
to the WRPC's on the prescribed dates,
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4/1.

4/2.

4/3,

4/4.

Paragraph 1210, The instructions in Interpretation 2/1 apply
also when several cloud fragments at more than one level are
observed, each covering less than 1/10 of the sky, even though
the total amount of sky covered is 1/10 or more. For example,
if 1- altocumalus and 1- cirrus were noted, with a total sky
cover of 1/10, the sky condition in colum 4 would still be
reported as clear, since neither of these cloud fragments
constituted a layer. If the presence of such cloud fragments
appears significant, a remark such as WFEW AC AND CI®™ should be
included.

Paragraph 3435, As a convenience in using Table 8, it is
suggested that the equivalent values in statute miles be entered
in this Table. These values are 5/8 of a mile for 1100 yards and
5/16 of a mile for 550 yards. Similar emtries should be made in
the Condensed Tabls of Critical Values.

Paragraph 3501. The statement in this paragraph concerning the
improbability of fog formation if the temperature-dew point

spread is more than 4° is intended only for guldance of observers
in detecting fog. If, in the observer's opinion, fog is beginning
to form, it will be reported even though the temperature-dew point
spread is more than 4°¢,

Paragraph 4030. Note that, at stations having both a shielded
weighing gage equipped with the proper gears and an unshielded
8-inch gage or tipping bucket, the welighing gage will be used for
all official precipitation measurements except excessive precipi-
tation, since it is the only shielded gage at the station. The
statement in the legend bensath Figure A9 refers only to stations
having both a tipping bucket and a shielded weighing gage equipped
with suitable gears and was not intended to imply that excessive
precipitation would be computed from weighing gage charts.
Similarly, Interpretation 3/13 referred only to stations equipped
with one or the other type of gage, not with both.
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4/5.

4/6.

Paragraph 6010, If the dry- and wet-bulb temperatures are oute
side the range of the psychrometric calculator, WB Form 235 will
be used to obtain relative humidity and dew point, and the
corrections indicated in Tables 9 and 10 applied as necessary.

Paragraphs 9134-9134.11, and 9148.

(a) Special observations will be taken at SAWRS only under the
following conditions:

(1) To report changes in ceiling and visibility in accord-
ance with paragraphs 9134.01 and 9134.05 during the
period beginning one hour before the expected times of
an aircraft's arrival and ending one hour after the
aircraft's departure.

(R) To report changes in meteorological conditions that, in
the opinion of the observer, ars of importance to the
safety or efficiency of impending aircraft operations,

(3) Whenever requested by operational interests.

(The above items correspond to the instructions in Circular
Letter 91-48, with the exception that the paragraph
references to Circular N have been changed to correspond
to those of the 6th edition.)

(b) When a sliding scale of minimms applies %o an alrport » the
"highest airline operating minimum® refers to the highest
celling and visibility values used as minimums by any air
carrier operating at the field, even though the respective
values for ceiling and visihility are not companion values
on the sliding scale.

Example:
Given: The following sets of minimms for an alrport:
tor No Operator No. 2
400 - 1 500 - 1 1/2
600 - 3/4 700 - 1 1/4

1000 ~ 1/2 1000 - 1



4/6.

4/7.

a/8.

(cont.)

Procedure: The highest airline operating minimum in the
above case is 1000 feet and 1 1/2 miles. A
special observation would therefore be required
at this airport when the ceiling decreased to
1000 feet or less or increased to 1000 feet or
more. This provision applies only to the
highest minimum, and a special observation would
not be required by this rule if the ceiling
decreased from 700 to 500 feet. However, local
extra observations would be required in accord-
ance with paragraph 9143.

(¢) A special observation should be taken whensver a sandstorm
or duststorm is no longer in sight within 6 miles of the
station. A special observation is not necessary when a
sandstorm more than 6 miles from the station completely
disappears from sighte.

(d) At stations not taking airway observations throughout a 24-
hour period, special observations as required by these
paragraphs should usually be begun following the first
scheduled record observation for the operating period. For
example, if the station is taking observations only during
the period 0400-2000, special observations will be taken,
whenever required by these instructions, following the first
record observation at 0430. An exception to this procedure
should be made if, during the period 0400-0430, any meteoro-
logical condition believed to be of importance to the safety
and efficiency of aircraft operations is observed, in which
case a special observation should be filed immediately.

Paragraph 9213. Pilots!' reports of ceiling more than 1 1/2 miles
from the boundaries of the field will be disseminated immediately
in accordance with item (8) of this paragraph. Since such reports
cannot be used for official ceiling values, they should be
distributed immediately even though the ceiling at the

airport is classified "measured.”

Paragraphs 10322, 103R25. Contractions currently authorized by
the CAA manual of contractions should be used even though they
differ from those in Circular N illustrations. For example, the
currently authorized CAA contraction for Navy pilot reports is
NAREFS, and this abbreviation should be used in current weather
reports rather than NYREPRS, which is used in the illustrations
in these paragraphs.
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4/9.

4/10.

4/11.

4/12.

Paragraphs 11001, A11001. The monthly preparation of Form 1130D
is not required for SAWRS and other second-order airway stations.
The instructions in Interpretation 3/8 apply to these stations,
as well as to CAA observing stations.

Paragraph A11050, As a result of the introduction of automatic
scanning procedures on all Service A circuits, two or more
special observations may frequently be available for trans-—
mission during a scanning period. Under such circumstances,
only the latest observation will be transmitted during the
scanning period on Service A, and observations not transmitted
will be marked ®FIBIY in accordance with this paragraphe. For
example, if special observations were taken at 1340 and 1348,
only the observation at 1348 would be transmitted during the
scaming period beginning at 50 minmutes past the hour.

Paragraph 11105.2. At stations where there are no intermediate
visibility markers, it may not be practicable to estimate
vigsibility in the intermediate ranges. For example, at certain
stations in mountain areas, the only visibility markers beyond
the immediate vicinity of the station are sometimes distant
mountain ranges approximately 100 miles away which are visible
only under very unusual meteorological conditions. Estimations
of visibility in S5-mlle increments in the ranges from 1§ to 100
miles are therefore not practicable. In such cases, if the
visibility is estimated to be more than 15 miles but a more
precise estimation cannot be made because of lack of sultable
markers in the intermediate ranges, the visibility should be
recorded as 15+,

Paragraph 11106.

(a) 1If rain or any other form of precipitation is recorded in
colum 6, it is not necessary that an obstruction to wvision
(Table 27) be recorded, even though the prevailing visi-
bility is six miles or less. However, if the visibility is
poor and the precipitation very light, the observer should
be alert to detect formation of some additional obstruction
to vision, such as foge.

(b) If squalls are observed, they will be reported following
items (1) to (5) in this paragraph, and preceding item (6)
(obstructions to vision.)



4/13.

4/14,

4/15.

4/16,

Paragraph 11114, The instructions in item 6 of Table 29
apply also if three scattered layers are reported, i.e. s the
lowest of the three layers will be reported in remarks. Note
also that, in the case of multiple layers, the first sky
condition symbol represents the total amount of sky covered.

les
(. ven:
1st_layer 2nd laver Srd layer Total
(1) 10u E25 1 Ac ES85 1 Cci E150 1
(2) 5 Ccu E25 1 Ac E85 1ci E150 6
(3) 9 Cu E25 1 Ac E85 1ci El50 9
Reported:
Ceiling and Sky Remarks

1) o850 150 ©25 O

(2) ES5 QO E1500 250

(3) E25 QO E1500 E85Q®

Paragraph 11417. Readings from precision anercid barometers s
which will be made to the nearest 1/10 of a millibar if the
barometer is graduated only in millibars, will be converted to
thousandths of inches before entry in column 17, If a precision
aneroid barometer is available, hourly and 6-hourly station
pressures will be obtained from this instrument rather than from
an altimeter setting indicator or a microbarograph. A special
table for converting temths of millibars to thousandths of
inches is being furnished stations having precision aneroid
barometers.

Paragraph 11450. State of the ground observations should be
omitted at stations having only concrete » macadamized, or other
similar hard surfaces in the vicimity of the station. Under
such circumstances, a dash should be entered in column 50.

Paragraphs 11461-11465.

(a) The instructions to enter pressure readings to the nearest
+001 of an inch or .05 of a millibar apply only to readings
from mercurial baromsters. At stations equipped with
precision aneroid barometers graduated in millibars,
entries in columns 61-63 should be to the nearest tenth of
a millibar, with the entry in column 61 being the un-
corrected reading of the precision aneroid, the entry in



4/16.

4/17.

4/18.

(cont.)

(b)

(c)

(d)

colum 62 being the established correction, and the entxy
in colum 63 belng the corrected station pressure. (The
entry in colum 63 should be converted to the nearest one-
thousandth of an inch, before entry in column 17.)

If the precision aneroid barometer is graduated in inches
or in both inches and millibars, entries in column 61
should be to the nearest .005 of an inch.

If a precision aneroid is available, entries in these
colums will invariably be obtained from this barometer,
rather than from an altimeter setting indicator or a
mercurial barometer.

The value entered in column 63 will be used in establishiis
the barogram correction for columm 65, Barograph readings
will be entered in column 64 to the nearest five-thousandth
of an inch at all Weather Bureau stations; the provisions
for entering these data in millibars apply only to military
stations (where the microbarograms are graduated in
nﬂ.llibars).

Paragraphs 11482, 11483. Obstructions to vision not restrict-
ing the visibility at the usual point of observation, and
therefore not recorded im column 6, should not be entered in
colums 86-88. This procedure will be followed even though
distant obstructions to vision are recorded in column 14 (8egey
"K ILYRS E," “GF NW," etc.). Similarly, precipitation will not
be entered in columns 82-84 unless precipitation is also
reported in column 6. Entries will not be made in these columns
to report distant precipitation.

Paragraph A12010. City offices preparing Form 1001C in accord-
ance with the instructions in this paragraph, but not preparing
Form 1001B, will enter data as follows on Form 1001C:

(1)
(2)

(3)
(4)

Colums 2-7 will be completed from autographic records.

Colums 20-22 will contain the maximum and minimum
temperatures (to the nearest 0.1°F) and precipitation,
respectively, for the 24-hour period preceding the time
of the climatological observation. (These data will be
obtained from autographic records for days on which no
climtological observation was taken.)

Temperature and precipitation summaries will be entered
at the bottom of the form.

Entries in all other columns will be omitted.

( These correspond to the instructions in Ce L. 102-49)



4/19.

4/20.

4/21.

4/22.

Paragraph A12352. Instructions in paragraph 12343, concerning
the entry of "greatest amount of precipitation" if the 24-hour
period begins on the last day of one month and ends on the
first day of the following month, apply also to snowfall.

Example:

Given: (1) 5.0 inches of snow fell on March 31-April 1, with
240 inches falling on March 31 and 3.0 inches on
April 1.

(2) TWith the exception of the snowfall on March 31,
the greatest snowfall in March was 1.5 inches on
March 15.

(3) The greatest amount of snowfall in April was 5.5
inches on April S.

Entries on Form 1001C - %Snowfall -~ Greatest in 24 Hours"

(1) PFor March, "1l.5 inches on March 15." (Note that,
although two inches fell on March 31, the total
precipitation on March 31 must be ascribed to
April 1 in accordance with paragraph 12343.)

(2) For April, "5.5 inches on April 5."

(3) 1In both instances, explanatory notes should be
entered at the bottom of Form 1001C indicating that
5 inches of snow fell during the period March 31
to April 1, with 2 inches falling on March 31 and
3 inches on April 1l.

Paragraph A12353, If the greatest depth of snow on the ground
during the month is a trace, *T" will be entered in the space
provided for this datum.

ParagraphA13720. The instructions in this paragraph concerning
the time of changing charts should be followed by CAA and other
second-order stations as well as by first-order Weather Bureau
stations insofar as practicable. lLocal exceptions to this
procedure may be made if personnel are not normally scheduled
on duty at these periods.

Paragraph A14330. The permanent file of Forms 5066 will be
retained at the Reglonmal Office only if the Regional Office is
also hsadquarters for the field aide customarily visiting the
station concerned. Otherwise, the permanent file of completed
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4/22. (cont.)
Form 5066 will be sent to the field aide's headquarters and
included in the pexmanent inspection folder. In the latter
case, Regional Offices are requested to furnish verifying
stations the addresses to which completed Forms 5066 should be
sent. Completed copies of Form 5066 may be destroyed by field

aides after two years from the date of preparatione.

4/23, Paragraph A15312.2. In the coded message, the AZRAN group
should be "27/100" rather than "27/10."

4/24. SectionAl5500.

(a) In Figure Al12 for ™o change in tendency," read "I'endency -
no change "

(b) In Figure Al9 in the 3rd line of the coded message,
delete "no."



UNITED STATES DEPARTMENT OF COMMERCE
WEATHER BURFAU
Washington 25, D, C,

February 1, 1950

WBAN MANUAL OF SURFACE OBSERVATIONS
Circular N, 6th Edition

INTERPRETATIONS - SERIES NO, 5

(Note: Inspection reports have indicated that some stations
have overlooked the entry of marginal notations opposite
appropriate paragraphs in accordance with the note preced-
ing Interpretation 1/1, Station officiale are requested

to review these instructions to insure that such mumbers
are entered for each item.,)

5/1., Paragraphe 1431, 1434, Inspection reports have indicated that
many low ceilings are being classified "indefinite," possibly
because of the greater angular penetration of the ceilometer or
ceiling light beam into low clouds as compared with higher
cloude, Thie relatively greater beam penetration into lower
clouds is not a valid criterion for determining ceiling classei-
fication, As indicated in paragraphe 1431 and 1434(1), the
determination of a ceiling classification of "measured” or
"indefinite" must be based on whether the beam penetration is
normal for that usually experienced with the particular clowd
height, For example, a penetration of 5° into a cloud base at
7500 feet would usually require a ceiling classification of
"indefinite" because this penetration is in excess of that nor-
mally experienced for clouds at this height; while a penetration
of 5° into a clowd base at 500 feet would usually require a
classification of "measured" because this penetration is normal
for clouds at this height,

Investigations are being conducted to establish objective cri-
teria for determining ceiling classifications that will not
depend largely on observer experience and Judgment, In the
meantime, station officials are requested to review classifi-
cations assigned locally to ceilings below 1000 feet, If

most of the ceilings that are determined by a ceilometer or
celling light are not classified "measured,"” 1t is probable that
the above procedures for determining ceiling classification are
not understood by all observers, and local action should be taken
accordingly to insure that proper techniques are being used,



5/2.

5/3.

Paragraph 1442, The authorized free lifts for ceiling and pilot
balloons are given in the following table, No other free lifts
are authorized for these balloons vhen used for ceiling-measuring
purposes, Ordinarily, only 10-gram balloons will be used for
ceiling-measuring purposes, with 30-gram balloons furnished
selected stations only, Inflation nozzles, rather than balances R
will be used in inflating both types of dballoon,

Type of Balloon Gas Total Free Lift
Ceiling (10-gram) Helium 45 grams
Ceiling (10~-gram) Hydrogen 40 grams
Pilot Balloon (30-gram) Helium 139 grams
Pilot Balloon (30-gram) Hydrogen 125 gr~mg

The following ascensional rates apply to 30-gram balloons inflated «
with either of the above 1ifts. Heights corresponding to intermediate
time intervals should be obtained by interpolation,

Min, e, Min, Ft. Min, Ft.
172 350 31/2 2320 61/2 4130
1 710 L 2630 7 1430
11/2 1030 4 1/2 2940 7 1/2 k720
2 1360 5 3250 8 5020
2 1/2 1680 51/2 3540 8 1/2 5320
3 2010 6 3840 9 5610

Paragraph 6120, Inspection reports have indicated that pro-
cedures for computing dew-point temperatures when the wet-buld
temperature is below 32°F, are not understood at all stations.

The following ilmportant points are, therefore, being re-emphasized:

(a) Whenever the wet-bulb temperature is less than 32°F,, the
index of the D-scale on the paychrometric calculator will
invariadbly be set opposite the wet-bulb temperature on the
T, scale, regardleses of the current dry-bulb temperature.
I? the wet-buld wick is not obviously ice-covered, ice
should be caused to form on the wick by touching it in
accordance with paragraph A5131.1,

(b) The dew-point temperature is always read on the T, scale
(1.e., with respect to water) regardless of the current
dry- or wet-buld temperatures,



5/k.

Paragraphs 8110, 11114, Magnetic directions should be entered

on Form 3024B (or the telautograph record) in parenthesis follow-
ing the last element of the observation, except that this entry
may be omitted at stations not needing 1t for broadcast puxrposee,
(For example, the entry will not be necessary at stations where
communications personnel obtain wind directions directly for all
broadcast purposes from separate indicators in the communications
station,) Magnetic wind directions will not be entered on Form
1130 unless this form is used directly for broadcast purposes,

in which case these directions may be recorded in column 1% in
parenthesis,

Magnetic directions are determined in accordance with the follow-
ing instructions:

A, PFrom wind direction indicators calibrated in degrees:

(1) If the magnetic declination is weat, add it to the
true direction,

(2) 1If the magnetic declination is east, subtract 1t
from the true direction,

B, From wind direction indicators not calibrated in degrees:

Declination Conversion Procedure
East:
0-11° No conversion necessary,
12°-34° The first compass point (on a 16-point

ecale5 in a counterclockwise direction
from the true direction (as observed on
the 9-1ight indicator)

35°.56° The second compass point in a counter-
clockwige direction from the true direc-
tion,
West:
0-11° No conversion necessary.
12°-34° The first compase point {on a 16-point

scale) in a clockwise direction from the

true fivaection las obgserved on the 9-
ligut indicator).

35456 The sacopd compass point in a clockwise
direction from the true direction,

(Appiy correspond ing increments for larger
declinations,)



EXAMPLES

(1) True wind direction: NW
(2) Magnetic declination: 15° West
(3) Wind direction (magnetic compass): NNW

(1) True wind direction: SE
(2) Magnetic declination: 35° East
(3) Wind direction (magnetic compass): E

5/5, Paragraph A8233, Wind speeds below 2.5 miles per hour are not
indicated on the Electric Speed, Instrument Corporation, or
Weather Bureau-Design wind equipment, At stations using this
equipment, wind speeds below thia value should be estimated by
observing the relative speed of rotation of the cups,

5/6. Paragraph 8311, A new type of direct-reading wind equipment,
the FUll Wind System, has been recently distributed to selected
fiald stations. Although this equipment physically reaembles
the condenser-discharge type of equipment, its performance
characteristices are different, Pfeak speed of gusts should be
determined directly from the Fhl]l Wind System in the same marmmer
as for other types of direct-rea/lﬂng wind equipment, Zero cor-
rections apply throughout the entire scale range,

5/7. Paragraph 9012, The Instructions in this paragraph concerning
the use of control tower visibility observations for coding
purposes apply only to the coding of airway observations and
associated summariea, The visibility at the usual point of
observation, rather than at the control tower level, will be
coded in the eynoptic observation, (These instructions are
being included in a forthcoming revision of the synoptic code.)

5/8. Paragraph 914k, Local arrangements should be made for the con-
trol tower, communications station, or airport operations office
to inform the observing station of aircraft accidents in order
that the local extra observation required by this paragraph may
be taken promptly. If notification of such an accident is not
received immediately, the obaervation should be taken immediately
after notification, unless there has been an intervening record
obgervation. An explanatory note should be entered in column 90
of Form 1130B whenever this observation has been delayed .



5/9. Paragraphe 9213, 11300-11311,1, In accordance with Circular
Letter 142-49, PIREPS will be entered on Service A in summary
form only, with the exception of those entered by Weather Bureau
stations that operate Service A send-receive facilities and have
no meang other than Service A to communicate with the ARTC or an
adjacent INSAC, All pilots' reports, regardless of whether they
are entered directly on Service A at the station of origin or
are forwarded to ARTC for inclusion in the summary prepared by
FAWS, will be recorded on Form 1130 by the originating station in
accordance with Section 11300, The term "local extra" as used in
Circular Letter 142-49 refers only to the type of distribution to
be given these PIREPS, and does not alter the manner in which
these observations are recorded on Form 1130, A supplementary
form must still be used for PIREPS more than 1 1/2 miles from the
boundaries of the field, as prescribed in Section 11300; elements
will be entered in the order indicated in paragraph 10320, using
the abbreviations listed in the following raragraphs, etc,

5/10. Paragraph A10080, Inspection reporte have indicated that the pur-
pose of Form 3069 may not be understood at all statione and that
this form ig therefore not being systematically rendered. Form
3069 1is extensively used at the WBAN Analysis Center, as well as
at some field forecast stations, for correcting manuscript maps
in historical files. Since Form S066 is not generally available
to these offices, it 1s important to the accuracy of historicel
mape that Form 3969 be forwarded yromptly in accordance with in-
structions in paragraph A10080,

5/11. Paragraph A11005.2, The authorization for fisld aides to destroy
retained carbon copies of Form 1130 applies at CAA as well as at
other second-order stations.

5/12, Paragraph 11202, This paragraph was generally applicable at all
gtations before the scheduled transmission time for synoptic
observationas on Service C was advanced to 35 minutes past the
hour, Since synoptic observations are now usually transmitted
following the record observation, the procedures outlined in this
praragraph now apply only at those few stations where gpecial
arrangementre have been made for earlier transmission of synoptic
obgervations by wolephone or telegraph .

5/13. Paragraph 11445, Entries in column 45 of Form 1130B are obtained
by actual stick measurements, in accordance with paragraph 4230,
and are not the sum of hourly values.(Hourly snowfall measurements
are made at designated stations only.)



5/1k .

5/15.

5/16 .

Given: Hourly measurements for the period 0115 to 0715 EST
totaled 9.3 inches; no melting occurred, but stick
measurement at 0715 indicated total depth on ground
of new enow since 0115 to be only 7.2 inches,.

Entry in colum 45: 7.2 (i.e., the 6-hourly etick measure-
ment, rather than 9.3, the sum of hourly values for
the preceding 6 hoursj.

Paragraph A12316, Observations of eky cover that are made after
sunset will not be considered in computing average sky cover
entries in colunn 16 of Form 1001C. For example, if sunset
occurs at 1722 EST, an observation of sky cover made at 1727 will
not be included in the daily average for this colum,

Paragraph A12362, At high altitude stations, the lowest (or
highest) station pressure indicated on the barograph may not repre-
sent lowest sea-level pressure because of the temperature

factor involved in the sea-level reduction, At such stations,

the hourly computations of sea-level pressure should be inspected,
in addition to the barograph charts, to determine that the low-
est (or highest) sea-level pressure has been gelected,

Paregraph A13110 At stations west of the 135th standard meridian
time zone, missing record may result if the barometer charts

are changed at 1830 GCT as specified in this paragraph. At such
stations, the charts should be changed at the standard synoptic
time (0030 GCT, 0630 GCT, etc.) nearest to noon, local standard
time,

CORRECTIQNS

(1) Table A2, following paragraph AS5kl, column headed "Tele-
psychrometer Dry-Buld Higher Than 20°F,, Wet-Buldb 33°F, or
Lower," line headed "Relative Humidity' --- change "from
telepaychrometer dry-buldb and standard psychrometer wet-bulb"
to read "from telepsychrometer dry-buld and standard pasychro-

meter dew-point,"

(2) ?1§u:e ?ﬁ fecond line, colum 23 --- prefix a minus sign
- o .



(3) (a) Paragraph A15120, Item 1(a), change "Ol10GCT" to read
ll013m .ll

(b) Paragraph A15511, delete "between 27 and 30 minutes
past each hour, Additional observations may be trans-
mitted at 10 minutes of, or 10 minutes past, each hour,"

(The changes in (3) above have been necessitated by the recent
revision of scheduled transmission times for SW reports on
Service A, Revised pages of Circular N will be forwarded for
these and other changes at a later date.)



