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Change I (Januiary 1971), Pederal Meteorological I lalldhoolk Number I-
Surface -bservations.

Orientation Preface

[ The most significant items in this change are as follows:
Chapter A2: -1.8.1, (WB, FAA) Changes period or' retention of IVI 1I- IOs

at FAA, SAWR, A and S--A-type stations from 90 dlays to
30 dlays.

$3,4. Changes period of observation to the 15 minutes
prior to the actual t-ime of observation.

9; 5haJ 3.7.3, Deletes the reqrrement for taking I local obser-

v ~ation when in-flight emergencies are dleclared.

[Chapter A 3 Table .A3-4 .-Changes procedur-e for using "4" sign with
SurfvicO s iva iititins.

r T o2.13.2d. Now applies to all agencies,

12.13.3a, (WB, FAA) Changes period during which PVRNO
must be transmitted.t

12.13.4. Remark for aiount of obscuration now required
at all stations.

52,13.7., Changes time period for including pilot and radar
reports in remarks from 20 to 15 minutes,

L2.13.2d. Raedefines the use oa e sk condiion
remarks.

¶2.13.3c(2a). Redefines requireent for reporting thiunder-

usp ee trnsit.d

aa storm remarks.

52.13.8e(1). Changes reporting procedure for peak wind

12.13.8e(2). Defines procedure for reporting variable wind
direction in remarks.

.12.13.9c. (W1) Changes dissemination time of water wquiv-
alent of snow on ground to 1800 GMT daily.

RJII-i/ 1i7 F M HII/ #I



112.13,10. Changes procedure foi' reporting freezing level
data to provide fot" mltiple crossings.

l2.13.11 (AF", N) Instruction expanded to include dissemi-
nation procedures.

12.18. (M-11, "\.\, N) Changes requirement otor recording
dry-bulb temperature in column 18,

2 2.19, (W. ' FAA, N) Changes requirement rot, recording
wet-bulb t( perature in column 19.

42,46. Now applies to all agencies. Item c restates pro-
cedure for recording aielting precipitation in column 46.

T2.73. ChangeAs pr-ocedure for recording the times of multiple
occurrences of peak wind speeds in column 73.

_'2.68f. (A\F) Changes procedure for entering_ estimated
amounts- of snowfall.-

f2.80,8. Changes the time of determining the water equivalent
of snow on the ground to 1800 GMT.

IA
q,12,90d. Clarifies requirement for recording time checks

in block 90,

!.'2.90.4. (.\A) Changes requirement rotr recording the active
runwdy in block 90.

12.90.5 (\VB, FAA) Clarifies requirement for recording

comparisons of aneroid instruments in block 90.

Chapter \4: $4.1.3. Now applies to all agencies. 4

f 4.5.lc. Prescribes the use of the actual time of all obser-
vations when disseminated over telewriter.

'4.5.2c. (.') Deletes the requirement to enclose PA dataSin pa renthe ses.

,'4.0. Clarifies use of FiTI with record observations.

C(hapter A5: ,1¶2.5.5. lRede'ines "radar" ceilings.
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S112.22. Defines variable sky condition,

Y12,26. Redefines Radar Cloud Detection Peport,

31..7.3g, and h, Redefines use of radar cloud heights as estli-
mated heights. - .

93.7.5. Changes use of "radar" ceiling classification.

Chapter A6: Y13.5. Changes procedures for reporting estimated visi-
bilities beyond 7 miles,

Chapter A'?: M3.2.4. Restates procedures for reporting thunderstorm
remarks.

Chapter A8: M3.5.6. (AF, N) States procedure for computing density
altitude.

114.3. (WB, FAA) Restates procedure for using aircraft-
- - type-altimeters. _ _ _

Chapter A10: $2.5. Redefines a gust.

$2.6. Redefines a squall,

Chapter All: 55.1. (AF) Establishes provision for forecaster evaluation
of all PIREPS prior to local dissem-nation except those
received by the ROS observer.

Chapter A12: 12.2. Changes period of ceilometer operation,

Il/1/ 71 F I,' I III
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CHAPTElR AlA -

IN TRODU CTION

1. Purpose. This hisrdbook prescribes uniform inistruction8 for standard
xveather observing and reporting techniquee. It is intended to provide a
frainework within wvhich the observer can find a system for identif~ying A
meteorological pheonomejui and reporting their occurrence inl an under-

~ tndbl~f'rr~t.A gie- rntits with the World Meteorological Organization,
intoerna tlonal and domestic aviation Interests, and civil and mnr iiLA. Y wcather
services provide thu basis for which standards are developed.

1.1 Qbseryaijjntdal I'rgce(dtips. Inl thiFs handbook, procedures are based
uponl the premi-ise that routine wveather evaluations are taken in accordtince -
with established schedules for "record" observations and that nonrouthneA
wecather evaluations are made whenever it is noted that certain elements
chatige to above or below prescribed values for "special" or -11local" ob-
servations, Weather observations recorded on Meteorological Form 1-101
(MlFl-10) and reportod by observing stations reflect only those conditions

-obsrved-at- or seen-fromn-the-usual point- of--obse rvation -afnd--w ith in approki- J
t-nately 15 mninutes prior to the times inscribed on MFI- 10 or trails m-itted
within the report, unless otherwise specified in this handbook.

-2. Procedures Not APpioBLe All- tktions. Some instructions in this
handbook are preceded by abbreviations in parentheses. These instructions5

apply only to the stations represented by the abbreviations as follows:

(N) Naval Weather Service
(AF) Air Wenther Service
(W B) Weather Bureau
(FAA) Vedural A viation Administration

Instructions designated for the Weather Bureau (WB) are npplicahle to
Cooperati~ve anid Paid Aviaticn Wkeaither, Rep-)7-iing F1iiN~tj~s (A Type
Stations), Paid Synoptic Weather Reporting Stations (S-Type Stations), and
Supple mentary A viat ion Weakther Reporting Stations (SAWR 5). Those dosig-
nated frot the FAA are applicable to Flight Service Stations (173S), Limited
Aviation Weather Reporting Stations (LAWRS), and the Coast Guard.

3. Qhanjge to the 1handbook. Corrections, deletions, additions and similar
modifications will be issued as necessary under the titles, "ClIANGE, NO. 1,
2, 3, etc.". These changes will be issued by the Weather Bureau after con-
sultation and coordination with the agencies listed %nuder aulthority ill the
Preface to this handbook. A chiange may consist of' from a few pagem to
whole sections of the handbook. These pages will replace or expiwid piortions
of tho handbook and in each case- aPcovi - he - Ontto Prfiee wl
indicate the, actions to be taken. in the handbook changes, new text wvhich
alters previous procoedurt- s, will be indicated by anl asterisk in the left
margin adjacent to the first word of each paragraph affected.

[lil 1 /171 Preceding page blank lM l~
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_\gec l'oedural Changses Pi'ocducli- clitng7em v be issled
illd %*10,11i % 1) V;I Wt~eIi al j0nC V o 1 0 51' I Wvithin tHI isSUin~g ngellcr whoiineAveP1
nevo~sarv to meetI~ urgelt rure nt.Ieociig riyeidtie as

approprjj)iate to the practices or tile individual agency, Agency changes, in-

cluditgngmateriii of goneral interost, will he Consolidanted into future hand-

4. ý pil em entis. Thshnbokra i uppIerninterl yinlstructionls
i~silned sprtTvT3' the Weather Dureau, Arpmy, Nsv~y, or Air 1 orce. TIhese
ill.11t (1ortloM wvill he fol lowecl by) tile agen~cy is'suing tile Supplement.

la. Mntntr '.. he I iifidook . The user of thsladokmay remox'o or
otherwi sc hidicate a1m poto thut is not apiol oh.priua
inission so as to ha\ve aworldntg ha-ndibook for- quický reference by the observ-
er. A ninsttar copy ol thle handbook~ Complete with tippropriate agency'
changes and supplements, will he mqin'tained at eamch 01oh iing Station for
a'ereience purposes. Whe1in inserting changes in the handbook, enter tile
nunther, effective date, pages arrectod, initials, and datee erdied onl page Hi
of tile hiandbook.j

-6. Un~ednR~urians No set of uniforti stanldards can cover Al I
or the possibilities inl weather observing. 'Ille rihservor shiall use hlis <wn
jkidgment, considering the purpose of his mission, to adequately describe

that phenomenon which hie sees wvhenever the situation at hand is not ade-

foreseen si tilation not provided for herein, tI.- observer, in the e>yemcise of
sound professional and technical judgment, may perceive that procedures
differing from those set forth in this hantdbnook are required for observation
aind recordinig of accur-ate wveather danta. Under such cii'cumestances, the
Observer sh1ould follow hi S professional anid technical judgment. adhlering to
the prm isions of this handbook as closely as nsiy hie practicable under the
ircumistatives. (Il (lite other hand, if an 0bs11ver' feols that a procedure sotA

iot iih hamiidlboolx i-. itivzxproprj~atc for' thu uncullstaun cc' for, which it
:s t'o~h the ,hc uio0 ( eeth o routinely foillow it: and ei thiersig ftac-St

a chnngv to this handhook, or- clarificationl of the procedure, using estab)-
lished ciclmnnis'tra live Channels. to tl'o heaclquavtecs or the appropr iate

siiprxiin'orgini7.ation,

*7. Cnirtificntion or O)hsorvei's. Prior 'o zissuming !'ull responsihility for
taking:' suI face uloservai ions each observer must he certified ill accor-di'nce
wvith ii~stiu-ticions issued hy the respon si ble agency,

$1. ibervRplspconsikilitv. Obser1-vers are expected ioh lie lodrt to Situ-
ait ions vonldutive to significant c hangles inl wenther conch t ions and to take anid
dissemiinate Spet'ina1 and Io--al ohserva iOtios as rapidly as fensihie whenever'
ehati".Cs are noted that umeet thle criiterini 5soec i ed inl vhwledr c \

I AliII I I ~l
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Ml 01 (W V AA) Wenther XWntch nt Civil Stations. In genern], obserxcr8 ni
alirports fol. civil nviatiton rio) not mnnilltRifln ~Continuous Watch for Ftil IChnng-
rilg wull i lie (.OIlf I c 1 I I-t ex('ept 11 -1 il tr o I~o I irin i %VC'm 1 we#I i# ' %V2 I It11 wi 11!IC 1 01.1 i~ nI -

ta iied at Ptaitio"S spec ificnlly designatcr! by epor~ivte inst-it riC onu.4rrottt the
Wenlthir Iiuroal Ilertdqlnrtecs to perform thlis Service.

A i 2 1na~tvunlntni EI~Vn'ucaiOns. WVhen Ohe allsrvei' ha i'easol to ielievu
thint the ac-Curney or vniivor iniic-Mions from mteoo!-o~nfril qi pinu~ti
18 (iuestionnleb1, hie shovild discontinue the viso or such equipment tintil
i.ocessav~y nin~~ iV( n~rtennne lins4 becen accomp~lishc~d if requioreoc.U

101 - I 1_ II'l I Ali Ik
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A2-3

CHAPTER A2

GENERAL PROCEDURES

1. General.

1.1 Content. This chapter explains the various types of surface weather
observations, and prescribes practices for taking and recording them.

1.2 Surface Weather Observing Station. For purposes of taking meteoro-
logical observations, the location of the station is defirned Ps the point or

points at which measurements are taken of the various elements in the ob-
servation, In cases where all measurements are taken at approximately the
same point a station will be regarded as having a single location. In cases
where the various sensors are located so as to obtain acceptable exposure,
the station location will be regarded as varyingwith respect to the individ-
ual elements in the observation. For example at a large modern airport the
station location may be somewhat as follows:

a. With respect to visually observed elements, such as clouds, pre-

vailing visibility, weather or obstructions to vision, the station
location might be immediately adjacent to the weather station
office;

b. With respect to temperature, dewpoint, and wind the station loca-
tion might be the center of the runway complex;

c. With respect to cloud height and ceiling the station location might
be a point near an approach end of a runway,

1.2.1 Multiple Observing Locations. Normally, multiple locations will be

confined to an area within about two miles of the station location. Weather
reports may also contain information on phenomena occurring at other than
the location of the station, such as "clouds over mountains NW." "lightning
SE," "showers W," etc. In cases of, or reports of, distant phenomena this
concept of multiple station locations will not be extended to include points,-
where the distant elements are occurring.

* 1,2.2 (AF) Multiple Instrumentation. When the cloud height or wind equip-

ment on the active runway is inoperative and comparable equipment is

available for an alternate runway, this equipment maybe used provided, in

the judgment of the observer, measurements are considered representative

of conditions an aircraft will encounter during landing, approach, or takeoff.

1.3 Accuracy of Time in Observations. The accuracy of the actual time

of ob;7"_sraio - and. time checks on recording charts is of the utmost

importance in aviation safety investigations. One particular clock should be

designated as the station standard and a routine procedure set up to assure

its accutacy on either a daily basis at part-time stations or on a shift

basis at full-time stations.

R#I-1/1/71 F I-1- #1l



A%2-4 GENERAL PROCEDUtURES
F Disosal of Insignificant Figures, When computations require that
a number be rounded, disregard algebraic signs and observe the following
procedure:

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

b. If the fractional part to be disposed of is less than one-half,
the preceding digit will remain unchanged.

Examples: 1.5 = 2, -1.5 = -2, 29.248 = 29.25.

c. An exception to this procedure is in the reporting of cloud
heights and visibility. When the actual value of a cloud height,
or the visibility falls midway between two reportable values,
report the lower of the two values.

1.5 Observation Form. MFI-10, formerly WBAN Form 10, is used to
compute and log the various elements in an observation. After completion
of all required entries and computations, MFI-10 is forwarded to the
archives as the basic record of surface observations taken at the indicated
station.

*1.6 Preparation of MFI-10. Prepare an original and at least one carbon
copy of MFI-10. Except as indicated in 1.6.1, start a new page each day
with the first observation for that calendar day.

1.6,1 (WB, FAA) Entry of Data for More Than One Day. SAWR, LAWR, and
A and SA stations may enter data for more than one day on the same sheet,
separating data for different days by a line containing the day, month and
year of the data which follow it.

1.7 Disposition of MFI-10.

*1.7.1 (Wfl, FAA) Disposition. At Ist Order Weather Bureau and Flight
Service Stations, mail original copy of forms to National Climatic Center
(NCC) as follows:

a. On the l1th day of each month, or the first working day there-
after, all MFl-10s for the Ist through the 10th of the month;

b. On the 21st day of each month, or the first working day there-
after, all MFI-10s for the 11th through the 20th of the month;

c, By the 2nd of each month, or first working day thereafter, all
MF'1-10s for the 21st through the last day of the preceding
month, together with all associated recorder records.

V I-I /11 R ff- 111171
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_GENERAL PROCEDURES A2-5

If an original must be retained on station due to pending litigation, send a
copy of the MFI-10 to NCC and include a note explaining the missing
original. When the original of the form becomes available, forward it to

NCC.

1.7.2 (WB, FAA) Disposition. At SAWR, LAWR, A and SA-Type Stations
mail MFI-10s for the past month by the 2nd working day of the current
month to the designated office. This office will then verify the observation
forms and forward the records to NCC, via the office certifying the pay-
roll when appropriate.

1.7.3 (AF, N) Disposition. Forward original copies of MFI-10s in accord-
ance with the appropriate agency instructions.

*1.8 Retention of MF1-10 Carbon Copies. Retain carbon copies of
MFI-10 on which corrections have been entered as a station record.

* 1.8.1 (WB, FAA) Retention, FAA, SAWR, A and SA-Type Stations shall
retain the carbon copies for 30 days unless other action is requested.

2. Definitions.

2.1 Surface Weather Observation. An evaluation of one or more meteoro-
logical elements that describes the state of the atmosphere at the location
where the observation is taken.
2.2 Actual Time of Observation. The time the last element of the obser-
vation is observed or evaluated.

2.3 Standard Time of Observation. The hour to which a record obser-
vation applies.

2.4 Local Standard Time. A time based on one of the 24 standard time
zones of the globe. The zone in use is determined by the geographic location
of the station, therefore, is not subject to change.

2.5 Aircraft Mishap. An inclusive term to denote the occurrence of an
aircraft accident, incident, or in-flight emergency which could adversely
affect the safety of the aircraft.

2.5.1 (AF) Aircraft Mishap. Includes nonflight aircraft accident when
weather is a possible factor, and includes accidents occurring inflight or
when an intent for flight exists.

RN-l-/1/7 1 FMH #1



A_2 - 6 =G E NE RA L PR•OCEDU RE;S. . .

* 2.6 Inofficial WeatheLreports. A report of one or more weather
elements made by an individual who is not certified no otherwise exempt
from tile need to be certified to take observations, e.g,, pilots on the
ground, low enforcement agencies, etc. These unofficial reports provide
additional and supplemental information that is of possible interest to
the public and to aviation. These reports are supplemental to that avail-
able in official observations or that pertains to locations from which
official observations are not available, e.g., identify tornadic activity,
repoPtr from unofficial sources, etc.

1I1
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GENERAL PROCEDUIRIIS ,_\_2.-";__:_

3. Observing Practices.

3.1 Time. All items are made with reference to the 24-hour clock; e.g.,
1:48 a.m. is referred to as 0148 and 1:48 p.m. is teoferred to as 1348. 'rhole
time 0000 and 2359 indicates the beginning and the ending of the day re-
spectively.

3.2 TLine Standards. Times used in aviation weather observations are with
reference to:

a. Local Standard Time (LST), or

b. Greenwich Mean Time (GMT).

3.3 Order of Observing. Elements having the greatest riate of change are
evaluated last.W hiEn conditions are relatively unchanging, evaluate the ele-
ments in the following order:

a. Elements evaluated outdoors

b. Elements evaluated indoors

c. Pressure.

*3.4 Time of Beginning. Insofar as possible, elements shall be observed not
more than 15 minutes prior to the actual time of the observation.

3.5 Observation of Elements. Observe and evaluate weather elements as
often as is necessary to maintain the station observing program. Use all
appropriate equipment to evaluate the present and past weather.

3.5.1 Dark Adaptation. When taking observ'ations at might, allow sufficient
time for the eyes to become adjusted to the darkness.

3.6 Synoptic Observation. Synoptic observations are designed primharily
for use in weather analysis and prediction. These observations are taken by
designated stations at 0000, 0600, 1200 and 1800 GMT and entered on
MFI-10 on the lines following the record observations for the same time,
disregarding columnar headings. Instructions pertaining to synoptic obser-
vations and codes are given in the "Federal Meteorological Handbook #2,
Synoptic Code."

3,7 Aviation Observations. Aviation observations are classified according
to their purpose as described in the following paragraphs.

3.7.1 Record Observations "R". Record observations arc a complete avia-
tion observation usually taken hourly when observer personnel are on duty.
The contents of record observations are given in table A2-1 The record

R1111-1/l/71 VI I I t! h
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Table A2-I . Content of Aviation Oberv'ations

T ,pe of Station

Automatic MeteorologicalObserving Station (.AMOS)...

Ele mecit(s) MaInned Observing per- Unmanned

by obsecving sonnel on duty or person-
muanned/auto- nel off duty

P_ I'r.sonnel_ ninatlc_.tlatus) __.. ..

Type of Type of Type of
observation observation observation

PlSS S L. HI S S L 1&RaS S

(1) Celing ald SkyX X X x

(0) l'vailit Visibility X X x

(3) %\eather & Obstructions x Ot o V is ion x x t

(5) To i'ntrN X x
( X XX X

(6) l.ewpoinit ______ __ 4 X X~X X
(7 ) W'in~d Direction, Speed _

and Character X x X

(8) Altim-eter Setting x x XXX

(9) Cu1nulative Precipitation
fur 6-hr. period ending
aut 00, 06, 12and 1800GMT X x x

1. Items (1), (2) and (3) should be reevaluated, if practicable, prior to dis-
eination of the observation to insure that these data are current,

2. (WB) Items (1), (2), (3) and Wind Character are appended in "remarks"
at manned/automatic stations not equipped with "push-buttons" or a "Digi-

E switcher."
K 3. See paragraph 3.7.2.1 for authorized single elements specials,

4 . (WP, FAA) Item (4) is not required at L.AWH and SAWR stations.

S. (AF) Item (4), included in 3- and 6-hourly observations only.

h . (OiH') Item (8) is included in all observations except single element spe-
Scials. I

I:,.11 l1 #1 1 1 7
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GE'NERAL PROCE1~DUIU*ES A2-9I

Table A2-2, Transmission Rlequirements for Coded I.uinarks

Order and Foriakt of Ex-ceupted lrznsi-mittcd in the following (MT 1pot

Data Groups Agency 00 03 06 09 12

upp x x

app ( it) xxxx

(99ppp) ix x x xx x

(Plopn. greater than
0.99 inchl)

(IC LCMCH) FAA IN x x x x X X x

(902s s ) I (903s s ) AF, N, FAA X1) P P P

(904ss) X X X x
p p

T , T , AF NOTES X X X x

.:(2H 24R 2 1R 2 4R 2 1 ) x

.4T T AF,FAA, X N X Xx x n1 11 , .,. _

1. Groups enclosed in parentheses are coded and transmitted only
when weather conditions are appropriate.

2. The 6-hourly portion of this table is applicable only at those
stations where synoptic observations are not fled on Service C
or a military equivalent.

3. Data groups not in parentheses are always sent by the specified
stations except for those groups for which observing facilities are
not available.

4. (WB,FAA) The data groups listed are not required in observations
at LAWR and SAWR stations. Other civil stations have been
authorized individually to omit certain groups or elements.

* 5. (AF) TI In/x group as designated by the parent wing.

R~l-l[ ae171 1." Mw i1
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observations taken at 0000, 0600, 1200 and 1000GMT at stations not trans-
mitting synoptic observations include additional data as specified in Table
2-2 and are known as 6-Hourly Observations. The observations taken at
0300, 0800, 1500 and 2100 GMT are known as 3-H1ourly Observations and
also contain additional information as specified in table A2-2,

3,7.2 6pecial Observations "S". Special observations are taken at all avia-
tion reporting stations, except designated civil stations, The contents of
special observations aire given in table A2- 1. A special observation is taken
and filed for transmission within 15 minutes after the observer returns to
duty following a break in hourly coverage if a record observation was not
filed during that 15-mimute period. In addition, special observations aro
taken to report significant changes in weather elements as listed below:

a. CEILING. The coiling forms below, decrease, to less than, or if
below, increases to equal or exceedh

(1) 3000 feet

(2) 1000 feet

(3) 500 feet

(4) All nationally published minima, applicable to the Air'port,
listed In the Coast and Geodetic Survey (C&GS) Instrument
Approach Procedure Charts or Department of Defense Flight
Information Publications (DOD FLIPs)

(5) Values established locally because of their significance toair-
craft operlations.

b. SKY CONDITION. A layer of clouds or obscuring phenomena aloft
is present below:

(1) 1000 feet and no layer was reported below 1000 feet in the
pnreceding "R"1, "S", or "'1S'3 observation

(2) The highest instrument minimum (day or night, depending on
the time of observation) exclusive of ILS, GCA or, alternate.
minima, and no sky cover was previously reported below this
minimum height.

c. VISIBILITY. Prevailing visibility decreases to less than, or if I
below, increases to equal or exceed:

(1) 3 miles

(2) 2 miles

FI,,I I/It I) 1 -11 1/1/71 '
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(3) 1 1i2 miles

(4) 1 mile

(5) All nationally published minima, applicable to tile airport,
listed in the Coast and Geodetic Survey (C-iGS) 13I'.IIderu t
Approach Procedure Charts or Department of Defense
Flight Information Publications (DOD ,'1LIl1s)

(6) Values established lzcally because of their significnilee to

aircraft operations.

d. 11UNWAY VIS•UAL IZANGE.

(1) (W\.jV'FA) The highest value from the i)eaignated IVt
l1unway during the i-recOding ten minutes vises above, If

initially below, or drops below, if initially above the
authorized minimum for operational use,

(2) (AF) The ten-minute mean RVR decreases to less than,
or if below, increases to equal or exceed each nationally
published minima applicable to the runway in use.

a. TORNADO, FUNNEl. CLOUD OR WATERSPOUT.

(1) Is observed

(2) Disappears from sight

(3) Occurred within past six hours according to outside sources
and was not observed or recorded at the station.

f. THUNDEIISTORM.

(1) Begins (a special observation i& not required to report the
beginning of a new thunderstorm if one is currently reported
as in progress at the station)

(W) Increases in intensity (T' to T+)

(3) Ends (15 minutes after thunder is last heard).

g. PR ECI -1 ITA:TI 0)N.

(1) llail begins or ends

(2) Freezing precipitation begins, ends or changes in intensity

tM#1-1 1/71 FM. I I I
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(3) Ice pellots begin, end, ori change intensity.

(4) (AF) Precipitation other than very light begins or ends.

h. WVIND AND WIND SHIFTS.

(1) The nverrage 1Iminute wind speed suddenly increases to
twice or more than twice the currently reported 1-mirnuto
wind speed and exceeds 2G knots

(2) Wind shifts.

t, (\V13,FAA) I-I ESSUI. E JUMP. 1, Iequ'ed only at stations equipped
with 1•-hour microborognraphs.

J. MIiSC1ELLANI.'OUS. Any other meteorological situation that In
the opinion of the observer is critical to the safety of aircraft
operations,

*3.7.2,1 Single Vmerment Speeiols. Single elan-ont specials are authorized to
he tnke- (altimeter settings need not be appended) for:

a. Tornadlc activity (para. A7-3.1)

b. Wind shifts (para. A10-3.6)

c. (AF,'N) Runway conditions (parR. A3-2.13.11).

*3.7.3 ocal ()bservntions "L". Local observations may be taken and
recorded at any weather observing station. Such observations may be taken
for reasons other than those listed below. The content and criteria for
these ohsermntions .hall be d,,trmined, IocaIV. -, ocal obe'serv,•,tons will
lie;

. ca, Taken and recordod immediately following notification of an
aircraft mishap ocrinming at or near the station unless there
has been an intervening record or record special observation,
Such observations will consist of all elements normally included
in a record observation except sea-level pressure and will be
identified in remarks as "ACF'T MISIlAP", plus any other
deasirable explanatory material. If the report is dissenfihmted,
the remark "ACFT NIISIIA:P" is not included. An "'ACI"T
MISlHlAPl'" local observation need not be recorded for in-
flight emergencies; i.e., those declared to reflect an unsafe
condition which could adversely affect the safety of the air-
craft. lHowever, such inflight emnergenctes should alert tile
observer to intensify the weather watch and to take wnd
disseminnte weather data as necessary to insure maxinmum

I".\ll i •I 1it11 I- 1 / /7 1
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support to the aircraft In distress. If the Inflight emergency
results In an accident or IncIdont, the "AC FT MiIS1ii\'" local
observation Is then required.

* b. (A\F) Taken Immediately following notification of a changie in
the runway In Use. If the runway is dually instrumented, weniher
aensoro will be changed before takning ihl observation. Include
Items I, *2, 3, 7, 8, and 140 of table A2-1 in these ohservations.
This observation is not required it the ntntion has single In-
strumentation which is Installed nearer the midpoint that the
enl--of-lthe-tnwvAy or if the station does not have c'iling•
visibility, ,)I wind equipment installed on any runway.

C, (AF) 'Taken at stations required to report IIVV or one-minute
mean fVR and:

(1) Criteria for tnking RV1\ or RVV olhservationsare first met,
and when the critleria are first noted to no longrt, exist.

(2) RVR or RVV decreases toless than, or (if below) Increasos
to equal or exceed, each RVV or \IIVR minima applienhle
to the runway in use.

(3) !Rnn(d)VVNO or lMRnn(d) V\'lO Is first required to be
reported for the runway in use, and when it is firsi
determined that the contraction Is no longer applicable,
provided conditions for reporting RVV or RVR exist,

d. (A F) Taken and disseminated for altimeter settings determined
in accordance with paragraph A8-3,4.1.

3.7.3.1 (AP) Recordina Local Observations. Local observations, except
thotakn 1 accordance with 3.71.3a, need not he recorded on MF1- tO

whOn a printed record of the observation is made by a local dissemination
device, e.g., Tel-Autograph, electrowriter, teletypewriter, etc,

3.7.4 Midnight Observations. These observations are taken to completu the
clirnatological record of the day. Midnight observations maybo omitted at
those locations where 0000 ISST coincided with the time of a six-hourly
observation, The midnight observation consis(s of[ maximum and miniinumn
temperatures and precipitation amounts. These data may he obtained at the
time of the record observation and are recordedon the M F1-10 for the day
ending at the timo they are observed.

4. Instrumental Procedures.

4.1 Time Checks. Make time checks on all recording type instruments

a, At the time of each six-hourly observation, and

b, When notified of an nircraft mishap.
F'? I]H U 1 I•:.'1 . "l ! "



A2-14 GENERAL PROCEDURES

4.2 Power and Equipment Failures. Indicate power and equipment
failures on recording type instruments by entering on the recorder chart
at the point of the failure, the term "POWER FAILURE" or "EQUIPMENT
FAILURE" and the time, LST, of the failure. When the equipment is
returned to service adjust the chart to the correct time if necessary, and
enter a time check.

4,3 Time Adjustments. When a recorder is adjusted to the correct time,
indicate the adjustment on the chart by enteringan arrow at the point of the
adjustment and writing the time, LST, of the adjustment near the arrow.

FI\IH I1 R#1-1/i/71
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CHPEnrie Ao. MF~ SO EEOOOIA OM1-10--A 7

Genera riting---ns--ume-t--------------------------------------A3-7

CoSentration----Dat---------------------------------------A7
Entieson F1-O----------------------------A3-7

Writsing Instrament-------------------------------------A3-7
SParanhtionao Data ------------------------------------- A3-7
ILatOserng vations--------------------------------------A3-7
Parreinthetical---at------------------------------------A3-7

Errors on MFl-10A----------------------------------- A3-7
Discovered Before Dissemination -------------------- A3-8
Discovered After Either Local or Longline

Errors onM~IT1-1013-----------------------------------A3-8
Heading-------------------------------------------------- A3-8

Entries on MFl1-l10 by Columns ----------------------------------- A3-10

Type of Observation (Column 1)----------------------------A3-10
Time of Observation (Column 2) ---------------------------- A3-10
Sky and Ceiling (Columin 3)------ --------------- A3- 10

Sky Cover Symbol------------------------------------ A3-10
Height of Sky Cover----------------------------------- A3-10
Ceiling Designator ------------------------------------ A3-l11

Prevailing VisLibi11lity (Columrn 4)---------------------------- A3- I

MVB, FAA) Tower Visibility (Column 4~a) --------------- A3- 11

Weather anld Obstructions to vision (Column 5) -------------- A3-11
Sea-Level Pressur - (Column 6) ---------------------------- A3- 12

Estimat a Dt---------------------------------------A1
(FAA) Omnissioii of Entry------------------------- ------ A3-12

Temperature (Column 7) ----------------------------------- A3- 12

Dewp oint Temperature (Columr. 8) -------------------------- A3.- 14
Statistical Data ------------------------------------- --314

FW'inid Direction (Columin 9)--------------------------------- A3- 14A
Estimated Data--------------------------------------- A3- 14

Wind speed (Colu'lnn 10) ----------------------------------- A-1
Wind Character (Columin 11)------------------------------- A3- i ,

Altimieter Setting (Columin 12) ------------------------ A 3-1

Fstimnated Altimeter Settings------------------------- A3- 15
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A3- 2 EINTRIE'1S ON METEOROLOGICAL FORM 1- 10
Remarks (Column 13) ---------------------------------- A3-15Order of R -A3-15

General Coding Instructions ----------------------. A3-15
Runway Visibility (RVV) --------------------------- A3-15
(WB, FAA, Ar') Runway Visual Range -- ------------- A3-23
Surface-Based Obscuring Phenomena---- -.--------- A3-24
( M 1 3B , F A A ) S u r fa c e o r T o w e r V i s i b i l i t y -------------- A 3 - 3 0

Wind Shifts -------------------------------------- A3-30Pilot and Radar Reports of Bases and Tops------------A3- 30
(AF) Radar Cloud Detection (RCD) --------------- A3-31

Remarks Pertaining to Preceding Coded Elements- - - A3- 31
Three- and Six-Hourly Scheduled Coded Groups ------ A3- 36
Freezing Level Data ------------------------------ A3-44
(AFr, N) Runway Conditions ------------------------- A3-46
Weather Modification ----------------------------- A3- 48

Column 14 ------------------------------------------- 
A3-49Observer's Initials (Column 15) ------------------------ A3-49(WB, N) Time of Cbservation (Column 16)-...............-A3-49

Station Pressure (Column 17) --------------------------- A3-49
(AF) StationPressure (Column 17) ----------------- A3-49

(W1B, FAA, N) Dry-Bulb Temperature (Column 18) ------ A3-4 9(WB, FAA, N) Wet-Bulb Temperature (Column 19)- -.---- A3-49
(WB, N) Relative Humidity (Column 20) ----------------- A3-4 9
Total Sky Cover (Column 21) -------------------------- A3-49

Estimated Data ---------------------------------- A3-49(W13, N) Amount of Lowest Layer (Column 22) ----------- A3-A50
(WB, N) Type of Lowest Layer (Column 23) ------------- A3- 50

(WD, N) Cloud Direction -------------------------- A3- 50(WB, N) Height of Lowest Layer (Column 24) ------------ A3- 50
(WM, N) Amount of Second Layer (Column 25) ----------- A3- 50
(WB, N) Type of second Layer (Column 26)------ - A3- 52
(WE'B, N) Height of Second Layer (Column 27) ------------ A3- 52
(WB, N) Summation Total (Column 28) ----------------- A3- 52
(WB, N) Amount of Third Layer (Column 29) ------------ AS- 52
(W0 , N) Type of Third Layer (Column 30) --------------- A3-52
(WEB N) Height of Third Layer (Column 31) ------------- A3- 52
(W\B, N) Summation Total (Column 32) ----------------- A3- 52(WB, N) Amount of Fourth Layer (Column 33) ----------- A3- 52
(WB, N) Type of Fourth Layer (Column 34) ------------- A3- 52
(WEB, N) Height of Fourth Layer (Column 35)---------------A3- 52
(WB, FAA, N) Total Opaque Sky Cover (Column 36)- - ---- A3-52
(W.EB, N) Pressure Characteristic (Column 37) ---------- A3-53
(WB, N) Net 3-Hour Pressure Change (Column 38)-- ----- A3-53
(WB) Sunshine (Column 39) ---------------------------- A3-53
(N% B) Precipitation (Column 40) ------------------------ A3--53
(MAB, FAA, N) Time (Column 41) ---------------------- A3-53Time (Column 42) --------------------------------..----- A3-53
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ENTRIES ON METEO!ROLOGICAL F.RM 1- 10 A3-3

Observation Number (Column 43) ------------------------ A3-53
Precipitation (Column 44) ------------------------------ A3-53

Estimated Data ------------------------------------ A3-54
(AF) Locations Operating Less Than 24 Hours --------- A3-54

Snowfall (Column 45) ----------------------------------- A3-54
Snow Depth (Column 46) -------------------------------- A3-5:)
(WB, FAA, N) Maximum Temperature (Column 47) ------- A3-55
(WB, FAA, N) Minimum Temperature (Column 48) ---.--- A3-55
(WB, N) Local Use (Column 49)--------------------------A3-55 I
(WB, N) State of Ground (Column 50)----------------------A3-56
(WB, N) Sea State and Direction (Column 51)- -.-.--.--.-- A3-56
(WB, N) Swell Height and Direction (Column 52) ----------- A3-56
(WB, N) Swell Period (Colunmn 53) ----------------------- A3-56
(WB, N) Surf (Column 54). .--.----------------------... A3-56
(WB, N) Water Temperature (Column 55) ---------------- A3-5G
(WB) Soil Temperature (Column 56)--------- --- - A3-6-
(WM. N) Local Use (Column 57) ------------------------- A3-60
(WB, N) Local Use (Column 58) ------------------------- A3-60
Time (Column 59) ------------------------------------- A3- 6 0

(AF) Entries in Columns 59 through 65--------------- A3-60
Attached Thermometer (Column 60)-------- ---------- A3-60
Observed Barometer (Coluni 61) ----------------------- A3-60
Total Correction (Column 62) --------------------------- A3-60
Station Pressure (Column 63) --------------------------- A3-60
Barograph (Column 64) --------------------------------- A3-6U
Barograph Correction (Colunn 65)- ---------------- A3-60
(Wa, FAA,'N) 24-Hour Maximum Temperature (Column 66) A3- 61
(WB, FAA, N) 24-Hour Minimum Temperature (Column 67) A3- 61
24-Hour Precipitation Water Equivalent (Column 68) ------ A3- 6k I

S24-Hour Snowfall (Column 6,9) ---------------------------- A 3 -• 61

Snow Depth (Column 70) -------------------------------- A3-62SSpeed of Peak Wind (Column 7 1) -------------------------- A 3- G 2

Direction of Peak wind (Column 72) ----------------------- A3- 6 3
Time of Peak Wbind (Coluni 73) ------------------------- A3- 63
(WD, N) Thickness of lee on Water (Column 74)- -------- -A3- 63
(WB) Frozen Ground Layer, Top (Column 75) ------------- A3- 63
(WB) Frozen Ground Layer, Base (Column 76) ------------ A3- 63
(WB) River Gage (Colu:nn 77) --------------------------- A3- 63
(WB, N) Sky Cover, Sunrise to Sunset (Column 78) -------- A3- 63
(WD, N) Sky Cover, Midnight to Midnight (Column 79)-- --- A3- 63 I
(WB) Water Equivalent (Column 80) ---------------------- A3-63
(WB, N) Local Use (Column 81) -------------------------- A3-63
(WB, N) Precipitation and Thunderstorms (Column 82)- --- A3- 64
(WB, N) Time Precipitation or Thunderstorms Began (Col-

Sumn 83) ------------------------------------------- A3- 64
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MB1U, N) Time 1'recipitation or Thunderstovrns Ended
(Culumnn 84) 4)------------------------------------ A3-64

Column 85 (Not Used) ---------------------------------- A3-64
(M13, N) Qbstructiuns to Vision (Column 86) ------------- A3-64
(M13, N) Time Obstruction to Vision Began (Column 87)--- A3-64
(MB, N) Trime Obstruction to Vision Ended (Column 88)--- A3-64
Column 89 (Not Used) ---------------------------------- A3-64
Remarks, Notes and Miscellaneous Phenomena (Block 90)- A3-64

Ilailstorms --------------------------------------- A3-65
Tornado, Funnel Cloud or WMterspout------------------A3-65
(MB, N) Harbor Lce -------------------------------- A-65

(AF) Active Runway and Equipment Changes --------- A3-65
M1B, F.AA) Aneroid Instrument Comparisons. --------- A 3.-65

A '_

I •I! :' R# -11 /71i



L El ONME•TEOrQLOICA L FOR 1 m 10 A3 -5

ITABL LS

N umber

A3-1 Sky Co v es.y m b ols A3-9
A3-2 Sky Cover Height Values ---------------------------- A3 - 10
A3-3 Sky Cover Ceiling Height Classification Designators- -- A3- 11
A3-4 Reportable Visibility Values (Miles)\ .A3-12
A3-5 Symbols for Weather and Obstructions to Vision -------- A3-13
A3-6 Symbols for Intensity-----------------------------A3-13
A3-7 Wind Direction in Tens of Degrees (True) ------------- A3- 14
A3-8A (vWB, FAA, N) Runway Visibility from Transmissometer

Conversion Table for 750-Foot Baseline ----------- A 3-17
A3-8B (WB, FAA, N) Runway Visibility from Transmnissometer

Conversion Table for 500-Foot Baseline ----------- A3-18
A3-8C (WB, FAA, N) Runway Visibility from Transmissoineter U

Conversion Table for 250-Foot Baseline ----------- A3- 19
A3-9A (AF) Transrmissometer Runway Visibility Conversion

Table (500-Foot Baseline) ------------------------ A3-20
A3-9B (AF) Transmissometer Runway Visibility Conversion

Table (500-Foot Baseline) ------------------------ A3-21
A3-9C (A;0') Transmissometer Runway Visibility Conversion

Table (500-Foot Baseline) ------------------------ A3-22
A3-10 (AF) RVR Equation Table --------------------------- A3-26
A3- 11A Runway Visual Range (RVR) - Transmission Conversion

Table for 750-Foot Baseline ---------------------- A3-27
A3-1 1B Runway Visual Range (RVR) - Transmission Conversion

Table for 500-Foot Baseline ---------------------- A3-28
A3-I 3 C Runway Visu! Range (RVIR)- Tiansnmi ssion Conversion

'Table for 250-Foot Baseline -------------------- Aý-29
A3- 12 Determination of Characteristics of Baronieter Tendency A 3-37
A3-13 Amount of Barometric Change in the Last 3 Hours- ---- A3-38
A3-14A Coding of CL Clouds -------------------------------- A3-10-
A3-14B Coding of CM~ Clouds ------------------------------- A3-41
A3-14C Coding of CH Clouds -------------------------------- A3-4 2
A3-16 Cloud Direction Movement --------------------------- A3-50
A3-15 Cloud Types and Obscuring Phenomena --------------- A3-51
A3-17 State of Ground ------------------------------------- A3-57
A3-18 State of Sea ---------------------------------------- A3-58
A3-19 Direction of Sea ------------------------------------ A3-58
A3-20 Surf (Ms) ----------------------------------------- A-5-
A3-21 Surf (Ps) ------------------------------------------ A3-59
A3-22 Surf (D,) ---------- ------------------------------- A3-59
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CHAPTER A3

ENTRIES ON METEOROLOGICAL FORM 1-10

1. General.

1.1 Content. This chapter contains instructions for making entries on
MFP -10 (formerly WBAN Form 10). Where reference is made to MF1- -IOA
and MFI-10B, the reference is to columns 1 through 15 and 16 through 90
respectively.

1.1.1 Entries on MFI- 10. Entries are made on MF1- 10 in accordance with
the following paragraphs,

1.1.2 Writing Instxument. Use a fine, black, ballpoint pen when available,
otherwise use a black lead pencil of sufficient softness to insure legible
copies and ample contrast for photographic reproduction, such as Grade 2
or 2H. When possible the same type instrument should be used throughout
the form.

1.1.2.1 (AF, N) Use only black lead drawing pencils described above.

1.1.3 Separation of Data. Use slants, "/", in column 13 to separate data

W hich, 'if not separated, might otherwise be subject to misinterpretation.

1.1.4 Missing Data, Indicate missing data by entering an "M" in the appro-

priate space in all columns except 13. Enter a slant to denote missing ele-
ments in 3- and 6-hourly code groups. Explain briefly the reason for
missing data in block 90, "Remarks, Notes and Miscellaneous Phenomena"
of MFI-10.

*1.1.5 Parenthetical Data. Data entered on MFI-10 in columns 1-13

that are not to be transmitted over longline teletypewriter circuits are
enclosed in parentheses.

1. 1.5.1 (Wr, FAA) When temperatures entered in either columns 10,

47, 48, 66, or 67 were obtained ftrom standby instruments which do not

satisfy appropriate setting and exposured criteria, enclose the entry in

parentheses.
1.1.6 Late Observations. When a record observation is taken late, and no

appreciable changes have occurred since the standard time, enter the en-
tire observation on MFI-10 in black and enter "DLAD" in coluntn 13 in

parentheses. When conditions have changed appreciably since the standard
time, estimate the conditions probable at the observation time, using re-
cording instruments whenever possible, and enter the observation on the
form in red. Do not transmit these late observations entered in red.

1.2 Corrections. Errors on MFl-10 are corrected as follows:

1.2.1 Errors on MFI-I1A.

R:!LI [ [;1VMI1!1I
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1.2.1.1 Discovered BteforeDissen_ tios. Either eras the erroneous en-

tries fromi all copies of the form and record corrected data in black, or
draw a line through the erroneous entries and record corrections in black
in the appropriate blocks on the same or next line.

*1.2.1.2 Discovered After Either Local or Longline Dissemination. Draw a
red line through the er-roneou6 entry and record correction in red above it
on copies, If insufficient space is available, enter the correction in rod,
appropriately identified, In column 13, e.g., SLPRES 9609, etc. If the
correction is transmitted over hongline or local circuits, enter, "COR " in
red in coluxnn 13 followed by the time (GMT) the observer transmits the
report or delivers it to communications personnel.

1,2.2 -'irrors on MlII-10. Corrections are made in these columns by
either erasing or drawing a line through the erroneous data and recording
the correct data in black.

*1.3 Heading. Enter heading information and other required data in the
blocks provided on MF1-10.

I!
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2,.E-trius onil MI*'I0 by cohiuti.a1. In this seetion, the firPt decimal place
of the paragrfaph number correipondl to the column number onl thi form.

2.1 Tiype of Observation (Column 1). Enter the designator for the type of

reportnaTow.:

DESIGNATOR TY PE OF OB3SERV ATiON

R Rocord observation
S Special observation
HS R~ecord Special observation
L Local observation

*2.2 Time of Ob)servation (Column 2). Ejnter the time (LST) that the last
element ro the observation was observed or evaluated,

2.3 Sky and Ceiling (Column 3). Enter sky cover data in accordance with
the following paragraphs. Enter data for each layer of clouds and obscuring
phenomena present at and below the highest layer visible from tile obser.
vation site. Make entries in ascending order of the height of the bases of the
layers. ULe an additional line if more space is needed, and enter data in
the following forIMat:

2.3.1 Sky Cover Synbol. Enter sky cover visible from the observation site
usilgg tiUX riate symbol or combination of symbols from table A3-1.

$2.3,2 Height of Sky Cover, Prerix each symbol, except clear and partly
ohscured conlition, wvithl he heigfht in hundreds of reet above the surface
or field elevation using the increments shown in table r\3-2,

Table A3-2. Sky Cover Height Values
R~ange of H ih n ,• •.. .'''•

5,000 or less To nearest too ft.

5,001 to 10,000 To neare•St 500 ft.

Above 10,000 To nearest 10000 ft.

1. Encode hivght valuos that are halfway between reportable incre-
nients as the lower of the two increments.

2. Suffix the average of all observedvalues with a "V" (for "variable")
whettever the ceiling heiglht:

a. Is less than 3,000 feet, and

/ h, kapidly increases and decreases by one ormore reportableLniues clsuring the period of observationl.



2.3.3 Ceilin~gl½gft Prefi U Ceiling de-Signlator to tlic hvight of theS
first layer which is reore as either "X, "1, o ' not classified as;
thin, using the appropriate dosignator from tabile A3- 3,

Table A3- 3. Sky Cover Ceiling Height Classification D~esignators

Coliling
DesigatorMethodl Used to I~eteviflne Height

IV Measured (ceiloineter. ceiling light, biiildilngs, etc.)
H HRadar

A Aircraft report
1D Balloon uscent (ceiling, pilot, raob)
r11 C'utiination
W Vertical visibility inito obscuration. i'hts is thu

only symbol used with an X condition,

1. In general, when more than one current height evaluation Is avuilable,
the designator and height reported should be based on the method of deterI-
mination, using this table as a guide, on tho e ency of the obsorvation find
nearness of the observation site to the runway(s) in use. Designators are inl
general descending order of reliability.

2. Pilot reports of the maximum vertical height above the ground in sur-
face-based obscuring phenomena (obscured sky) or the height of layers aloft,
other than airz'iforin, need not be used if, in thle Judgment of thie observer,
they are not represenktative of conditions over the airport,

2.4 Pre vailing Visibility (Column 4). Ente r a value for' the prevailing visi -
bility at the usual point of observation using the ivpurttible increments
listed iii table A3-4.

2.4.1:%.P % Tower'V iijjyChii~) hnvrtevshlt
entered in column 4 is less than 4 milos, enter the prevailing visibility at
the tower level using the reportable incremeints listed in table A3-4. 0rrrit
this entry if:

a. The entry inl column 4 is twice or more thori twvice the visibility
at tile toxwer level or

b, vrie phenomenon obst ructing the visibilIity at the usual p~oint of
observation does not r-each the level at which tho tower' Visibility
is determnined,

*r2. Weather and Ohstruct iois to Vi, zioln (Column 5i). 1:ntel, the %-eatlher
and obstructions to vision occurrinrg at tlie station at the ti uie o!' tile
oh)Rervation using the symbols froml table A3- 5. Indicate tire inmierrsity O's
weather' when appropi-rite using tile symblol a for intensit~yfrom tnmlcl \1-(;,

Ii 1 .I/Pi / tI IX
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Table A3-4. Rleportable Visibility Values (miles)

Increments of Separation (Miles)

1/16 1/8 1/4 1/2 1 5

0 3/8 1 1/4 2 2 1/2 3 10 15

1;16 1/2 i 3/8 2 l/4 3 4 11 20

8 5/8 1 1/2 2 1/2 5 12 25

3/16 3/4 1 5/8 6 1.3 30

1/4 7/8 1 3/4 7 14 35

5/16 1 1 7/8 8 15 40

3/8 1 1/8 2 9 etc.

1. Enter in statute miles at land stations, nautical miles on Navy ships and
ocean-station vessels. When the visibility is halfway between consecutive
tabula-- values, selec. the lower value.

* 2. When the prevailing visibility is more than 7 miles and is also
estimated to be more than twice the distance to the most distant marker
visible, code the visibility as twice the distanceto that marker, rounded to
the nearest reportable value, and add a "+" to the coded value, e.g.,
12+, 8+, 20+, etc.

3. Suffix the average of all observed values with a "V" (for "variable")
whenever the prevailing visibility:

(a) Is less than three miles, and

*< (b) Rapidly increases and decreases by one or more tabular values
during the period of the observation.

2.6 Sea-Level Pressure (Column 6). Enter the sea-level pressure inniill-
ibars using only the tens, units and tenths digits (without a decimal point),
e.g., 1013.2 as 132.

2.6.1 Estimated Data. If the pressure is estimatedprefix the value with ani ~"F".

2.6.2 (FAA) Omission of Entry. Designated FAA stations, e.g., LAWRS, are
authorized to omit the recording and dissemination of sea-level pressure.

* 2.7 Temperature (Column 7). Enter the dry-bulb temperature to the
nearest whole degree Fahrenheit. Prefix subzero temperatures with a
-minus sign.

|" _• [I HIR#1-1/1/71 :



,NT3InIS ON METEOI-QLQGICA L OM 1- 10 A3- 5

2.11 Wind Character (Column 11). If gusts or squalls are observed in the

10 minutes prior to the observation, enter "G" for gust or "Q" for squall

as appropriate followed by the peak speed in the 10-miinute period.

2.12 Altimeter Setting (Column 12), Enter in inches of mercury using only

the units, tenths and hundredths digits (without a decimal point), If the a]-

timeter setting is below 29.00 inches, prefix the value with the word "L)W."

2.12.1 Estimated Altimeter Settings. Prefix altimeter settings with an "E"

when these data are estimated (see A8-3.4).

2.13 Remarks (Column 13). Entries in this column are made to record Ol)-
erationally significant information not reported elsewhere; to elaborate oil
preceding coded data; or to record for dissemination supplementary 3- and
6-hourly synoptic data.

2.13.1 Order of Remarks. To facilitate the locating of desired remarks in
the transmitted message, the following order should be followed as closely

.,• as possible:

a. Runway visual range or runway visibility

b. Surface-based obscuring phenomena
c. (WB, FAA) S-urface or tower visibility
d. Wind shifts
e. Pilot and radar reports of bases and tops
f. Remarks elaborating on preceding coded data
g. 3- and 6-hourly additive data
lh. Radiosonde data
i. (AF, N) Runway conditions
j. Weather modification
k. (WB, FAA) Notams.

* 1.(WB,AF,N) Radiological Data (RIII Group)

2.13.1.1 General Coding Instructions. Some of the preceding requires the
use of codes. Where plain language is called for, authorized contractions
and weather symbols should be used to conserve communication time and
space. However, in no case should an essential remark, of which the ob-
server is aware, be omitted for the lack of readily available contractions
or symbols. In such cases the only requirementit that the remark be clear.
All time entries are in GMT with the time zone indicator omitted. Direc-
tions reported for the movement of clouds or other phenomena is the direc-
tion toward which the phenomena is moving. When using points of the com-

K pass to describe quardrants or sectors,enter ina clockwise order,e. g. N-E,

2.13.2 Runway Visibility (RVV). Enter RVV when:

F a. (WB, FAA, N) It is less than 2 miles along the appropriate run-
way, or the prevailing visibility is less than the highest instrumnent
minimum for the appropriate runway.

H 3#1-1/1/71 I Ill
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*• b. (A\F) Prevailing and/or runway visibility is one mile or less and,

(1) RVR minimums have not been published for an instrumented IS~runway in use, or

(2) When RVR is unavailable and visual RVV observations are
required in accordance with A6-3.17.1.

c. At RVR stations, RVV will not be reported unless the observer, at
his discretion, uses it to indicate that the RVV is better than the
RVR.

d. Do not substitute RVV for RVR when RVR is inoperative unless
RVV is specifically requested by an appropriate traffic control
authority.

e. Runway visibility is entered using the following formatwith mean-
ings as shown:

(1) Lnn(d)VVvv or
(2) (WB,FAA,N) Rnn(d)VVvvlvv
(3) Rnn(d)VVNO
(4) Meanings:

R - Indicates that runway number follows
nn - Runway number
(d) - Runway number designator ("R" for right, 'L" for left

and "C" for center).
VV - Indicator that runway visibility data follows

- fýunway visibility in miles and/or fraction of miles in
reportable increments of the appropriate table:

a) ( W',,FAAN) Use table A3-8A, B or C
N (b) (AF) Use table A3-9A, B, or C.
W (c) (AF) For reportable increments based on visual

observations, (1) enter 1+ for RVV greater than
1 mile, and (2) use table A3-4 for RVV reportable
values of 1 mile and below. When the lowest A
determinable RVV is 1/4, 3/16, or 1/8 mile, and
RVV is observed to be less than this value, enter
the value with a minus (i.e., 1/4-, 3/16-, 1/8-).

V - (WB,FAA,N) Indicates that runway visibility is variable
by four or more reportable values in the past ten minutes.
It is preceded by the lowest and followed by the highest
limit of variability

NO- Indicates that data should be reported but is unavailable.
Enter the contraction "NO" in place of "vv", e.g.,

R30LVVNO.



ENTRIES ON METEOROLOGICAL 1'O1{M 1- 10 A 3- 17

(a) (WB,FAA) Include the contraction "NO" on all ob-
servations until the outage has been reported in a
NOTA M.

(5) (AF) Enclose RVV in parentheses to indicate that it is for

local dissemination only.

Table A3-8A. (WB, FAA, N)

Runway Visibility From Transmissometer
Conversion Table For 750-Foot Baseline

DAY N1G1T

Corrected Corrected
Transmissonieter Visibility T"ralsmiissometer Visibility

Reading Rleading

From To From T o

.013* .072 !/8 .010S .029 114

.073 .152 3/16 030 .061 5/16

.153 .231 1/4 062 .120 318

.232 .302 5/16 121 .2 5 1 '2

.303 .390 318 206 .285 8

.391 .481 1/2 .286 .356 314

.482 .549 518 .357 .417 7/8

.550 .602 314 418 .,17 1

.603 .644 7/8 .471 .516 I 1/8

.645 .679 1 517 ,55(i 1 114

.680 .707 1 1/8 .557 .5 I 1 3/8

.708 .73! 1 1/4 .5 ' , (20 1 (!2 -

.732 .751 i 3/8 623 ,1647 1 5.80

.752 .768 1 1/2 .648 .67o I 3/4

.769 .783 i 5/8 67: .691 1 7/8

.784 .797 1 3/4 18,,2 .728 "M

.798 .808 7 7/8 .719 ,7.19 2 1/

.809 .824 2 .7550 .785 2 (12

.825 .84t 2 1/4 8716 .835 3

.842 .M;1 2 112 .831 ,873 4

.862 .889 3 .877 912 5

.890 .913 4 .903 .920 6

.914 .928 5 . 921 .933 7

.929 .939 6 .934 .9,12 8
,940 .14(6 7 .9,13 .950 9

.947 .953 (I .951 .956 10

.95,1 ,958 9

.959 .961 10

Itf reading is less than .013. report kIf readinl is le ss than .010. roport
visibility as "IESS THAN (1'8". visibility as " IAN 1.4

Computations based on the sighting of dark objects against horizon sky during day-
light and light inten.,ity of 25 ep. at night.

R#1-1/1/71 FMF\ #1 1



:\3- I 8 iNTIRItES ON MI'I, [ OllO1 1,( ICAL IOIRM 1-10)

Table A3-8B. (W3B, FAA, N)

Runway Visibility Froti Transmissometer
Conversion Table For 500- Eoot Baseline

l)Axy NI T

Corrected Cv" llected
Tra' nsmisometc r Visibility vT-aisIiss oete V Vis ibIlity

Heiiding Reading

Fr£1•L 'IZ•- roil. 10lf•

.053" .172 1i 8 -41) .( 0 4 3/16

.173 .285 3/16 '045 ,0(6 1 /1
211t; .376 14 097 155 5!16

.377 45 0 5/16 ,156 .243 ,/ !"

.A151 .53,4 3/8 .244 .34. 1/2

.535 .614 1'2 .9 A33 5/8
.t15 .67o 5/8 .434 .512 314

.671 .173 3 4 .03 8559 718

.714 .746 N So .);05 ,

.747 .772 I 863 1 1/8

.773 .703 I 1 '8 .644 .1,76 I I/4
.74-1 .811 1 ,4 .677 .70,4 1 318
.812 .826 1 3/8 .705 .727 I 1/2
.827 839 I 1/2 .72) .748 1 5i8
.84) . s5l 1 5 8 .7.49 .76r 1 3/,4

.851 .859 I 3,,' .767 .782 I 71/8

.86o .868 I 7'18 .783 .802 2

.869 .879 2 ' .825 2 114
tw10 .oII, 2 i ,4 826 .1851 2 1!2
8192 .05 2 1 2 .852 .887 3

.906 .:2,5 3 888 .15 4
,92; .,4! l .1 .916 .934 5
.,1-2 .951 5 .935 945 6

952 .95. 6 .9416 1 55 7
1161) .'6. .956 96. 1 8

.,/(5 .968 8 .962 .9w6 9

.1'69 ,"72 9 .967 .972 I0
73 .9),I

"-if readin•I s luss than .1053. report §If reading is less than .O1t, rePort
visibilitv as " F.1SS THAN I 18" visibility as "I,39S TIHAN 3/16".

('U[ )1pUtAt I OZ h•S.'d on 1 the S4ghtinlg of LWI- oubiects a ganllst hori ton •ky do rinel. . -

light and Like sighting of a 25 up. light at night.

FNI,. I I 1 0#-1 1/
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Table A3-8C. (WB, FAA, N)

Runway Visibility From Transmiss ometer I
Conversion Table For 250-Foot Baseline

DAY NIGIIT

Corrected Corrected
rransmiss ometer Visibility T ransmissonicte r Visibility

Reading Reading

rrom To Frore To

.013* .231 I/L6 .0185 .101 I/8

.232 .415 1/8 .102 .210 3/16

.416 .534 3/16 .211 .309 1/4

.535 .614 1/4 .310 .394 5/16

.615 .671 5/16 .395 .493 318

.672 .731 3/8 .494 .590 112

.732 .783 1/2 .591 .658 5/8
.784 .819 5/8 .659 .709 3/4
.820 .845 3/4 .710 .747 7/8
.046 .864 7/8 .748 .778 1

.865 .879 1 .779 .,02 1 1/8

.880 .891 1 1/8 .803 .822 I 1/4

.892 .901 I 114 ,823 .839 I 3/8

.902 .909 1 3/8 .840 .853 I 1/2

.910 .916 I 1/2 .854 .065 1 5/8

.917 .922 1 5/8 .866 875 1 3/4 7

.923 .927 1 314 876 884 ./8

.928 .932 i 7/8 .885 .896 2

.933 .937 2 .897 ,908 2 1/4

.938 .944 2 1/4 .909 .922 2 1/2

.945 .951 2 1/2 923 .942 3

.952 .962 3 .943 .957 4

.963 .970 4 .958 .966 5
.971 .975 5 .967 .972 6
.976 .979 6 ,973 .977 '7

.980 .982 7 .978 .980 8
.983 .984 8 .981 .983 9
.985 .986 9 .984 .985 10
.987 .987 10

*If reading is less than 0 13, re port Sf reading Is less thian .018, report A

visibility as "I. 'F r.HAN 1,116". vi-iibility as "LESS TIAN I/8",

Computations based on the sighting of dark objects against horizon sky during
daylight and the sighting of a 25 pp. light at night.

R#1-l/1/71 FMH tt
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A 3- 20 IENi'J'II;S ON mItE ,-O1ROLOGICAL FORM 1-10

TAIBLE A3-9A (AF) TPANSMISSczM1EfE RUNWAY VISIBILITY CONVEfBION TABLE
(500-Foot Baseline) -

May Corrected Transwissivity Value (Percent) RVV
(statute

L3 3 L9 4 LS 5 Miles)

F~rom TO From TOFrm T
..o0 .05 . .023 .... 1/8-
.Otk .1.84 .024 o069 .... --- /8 -'I

-- ... ... ....... .000 .026 3/16-

.•1.5 .255 .oyo .199 .027 .099 3/16

.286 ý377 .200 .337 .1OO.196 1/4

.378 .450 •338 .L450 .197 .294 5/16

.451 .534 .451 .534 .295 .425 3/8

.535 .614 .535 .614 .426 .559 1/2

.615 .671 .615 .671 .560 .657 5/8

.672 .713 .672 .713 .658 .713 3/4

.71- .746 .714 .746 .7114 .746 7/8

.747 .760 .747 .760 .747 .76o I

•761 1.000 I 76, 7,1 1.... +

1. 1/8- aud 3/16- are referred to in voice transmissions as "less
than one-eighth mile" and "less than three-sixteenths mile" and 1+
as "greater than one mile."

2. 1+ is used to report runway visibilities in excess of one mile
when prevailing visibility is one mile or less.

3. Subtract background illumination from the transmission reading
before entering this table with the transmissivity value.

NMII Itt RRI/- 1/1/71
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IFF

TABLE A3-9B (AF) THAN8MISSOMMSbR RUNWAY VISIBILITY CONVERSION TABLE
(500-Foote Baseline)

Night Corrected Tranamisoivity Value (Percent) RVV
- - -- -- - .. ... .......... (Statute

LS 3 uS 4 12 5 Miles)

From TO From To1 From TO
.000 .012 ----.-... .... 3/1.6-

.013 .027 ....-.-.-- ---- 3/16

.000 .024 .000 .013 1/4-

.028 .071 .025 .0 4e .014 .024 1/4

•072 .129 .o43 .083 .025 .053 5/16

.130 .222 .084 .157 .054 .111 3/8

.223 .337 .158 .257 .112 .196 1/2

.338 .434 .258 .348 .197 .279 5/8

• 435 .513 .349 .426 .280 .353 3/24

.5124 .577 .427 .491 .354 .417 7/8

.578 .605 .492 .520 .418 .446 1

.606 1.000 .521 I.OOO .447 1.000 1+

1. 3/16- and 1/4- are referred to in voice transmiscions as "less
than three-sixteenths mile" and 'less than one-quarter mile" and 1+
as "greater than one mile."

2. 1+ is used to report runway visibilities in excess of' one mile
R when prevailing visibility is one mile or less.

3. Subtract background illumination from the transmission reading
before entering this table with the transwissivity value.

R#1-111/71 F MH #I
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TAI3LE A3-9C (AF) TRAN5MISSOt4T.EH RUNWAY VISiBILrTY CONVERSION TAi3L)X
(500-Foot DAseline)

My Corrected Night Corrected
'TrranmIisOivlty Value fMnway Visibility Tranllsllssivity Value

(Percent) (Statute Miles) (Percent)

From 70From To

.o1o .052 1/8- .... e..

•.053 .172 1/8

.... 3/16- .000 .010

.173 .285 3/16 .011 .044

.286 .376 1/4 .045 6096

•377 .45o 5/16 .097 .155

.451 .534 3/8 .156 .243

.535 .614 1/2 .244 .348

.615 .670 5/8 .349 .433

.671 .713 3/4 .434 .502

.714 .74,6 7/8 .503 .559

.747 .760 1 .560 .605

.'(61 1.000 1+ .606 1.OO

I. Computations are based on the sighting of dark objects against the
horizon cky during daylight and the sighting of a 25 cp. light at night.

2. 1/8- and 3/16- are referred to in voice tranumissions as "less than
one-eighth mile" and "less than throe-sixteenths mile" and 1+ is
"greater than one mile."
3. 1÷ is used to report runway visibilities in excess of one mile when
prevailing visibility is one mile or less.
4, Use -,nis table on-ly when 1IRL are not installed or are inoperative.
5. Subtract background illumination from the transmission reading
before entering this table with the transmissivi(y value.

F M H #1 1 7 1
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2.13.3 (WB, FAA, AF) Iunway Visll Ran(fe. 11%P 1i entered In ColumnII

13 whenever tile reported prevailing visibility is one mile or less, or the
highest RVR value for the designated RVI runway is 6000 feet or less.

a. The 10- minute value.s of RVR •tre bamed on the highest ruknwy
light setting available at the airport at Air Force stations, and on
light setting 5 at civil stations, They are included in record and
special observations for iongline transmission. Use the following
format with meanings as shown:

(1) (AF) Rm0(d)VRV1,V1 ,(V 1 4 )
(2) (WB, FAA) flnn~(d)VlRV 1V 1 1(V )VV V (V5 ) or llnn(d)V RVc Ve (\')
(3) Rnu(d).'RNO

(4) Meanings:

R - Indicator that runway number follows
tin - Runvay nutmber
(d) - Runway number designator ("W' for right, "L" for left,

and "C" for center)
VR - Indicator that visual range data follow
VrVr - (AP) Mean value in hundreds of feet from RVR equn-

tion table A3-b10
VnVn - (WB, FAA) Lowest value in hundreds of feet of visualrange for the past 10 minutes from appropriate RVR con-

version table A3-IIA, 13, or C
V - (WB, FAA) Indicator separating lowest and highest values
VXVx - (WB, FAA) Highest value in hundreds of feet of visual

range for the past 10 minutes from appropriate RV'R con-
version table A3-I1A, B, or C

VcVc! (WB, FAA) Constant value in hundreds of feet of visual
range for the past 10 minutes. Encoded only when the
recorder trace during the ten minutes preceding the ob-
servation has not varied by a reportable increment

VS - Symbol ''" or "-" to indicate respectively that the pre-ceding RVR value is either higher than the highest or

lower than the lowe-st rel)ortabhe valh.e in tho alprop,'iato
table.

(a) (Wi3, FAA) Table A3- I IA, B or C
(b) (AF) Table A3-10

NO - Indicator that data normally available from the desig-
nated IIVR runway are not available to the observer.

* (a) (V 1.l:\A) Inclucie tile contractionl "NO" In all R,
13.S, and u olsgpv-t ions untill tie outage has bee~ i
reported in a N(OT..\M.

* (b) (\V) Ten-minute R \V1P is considered una'Vailalo')
while awaiting readings due to rumvay in use changes
and H V R computer outages.

H1I,1-! 1 71 l.'M lI :'



A3 -24 NTRIES ON X1T111ROLAGA (If.ORtm I- 10
~'U~FWT~7:XT~h~ 1-minute lN\'I extrenioo are encoded for-

tile runlway officinhly de~lgiiated by the' Ft\A for tho roporting

* un~ent fs not. Installed w~hich is cotpmble of' computing ten-

RVU~~arpr no- eprtPovayINO

OlielUC u~lll. tO 1010king ro t'la wih 11,11in s sshown, and

oncosed n prenhees o ndiatetht i isfo loaldissomina-

(1) t!V131.un(dW\iV, I (V

(2) ( AF) IN 1 tn W) VR N

I M Indicator for 1-minute mean RVt-I data
R lz-idcljotc.r that runway numbonr follows
nn Runway aiumberI(di) - Runway number designator ("R" for right, "L" for

left And "C" for center)
YR - Indicator that visual range data follows
V V 11 - One -minute mean R VR is hundreds of feet using4

F * reportable values in table A\q-10, A3-11A, fl, or C as
appropriate.

V A Iymbol ""to indicate value greater than the highest

reportable increment or "-'to indicate valuie below low-

e st repor)ltable incremnent.
N(- 111() lnieM~OV that ChAtL 1101rm-1Zlly ava i tble from1 thle

designate runway aro not avniltible. F'ollow this con-
traction with l'%VN dato when required;- e.g,. ''1M1I3
\ RN()/iR 30V V1/4".

(4) (\Vl',FAA) Thle - minute nneari R~Vl is entered only when a
direct readout of the RVIR is not available to local users and
a requirement fot- the dlata is established by local agi'eeinent
between thie \VR, FAA, and local users. Additionally, the
1-rn mUte U VR neced not be enitered if it i s recor'ded elsewhere,
e.g., onl tolowriters or voice tapes.

t 3A 1 %iface-HIased O~bscuring Plietnomena. Whenever the repor-ted sky
condition includes a partly obscured condlition, that is "--X"', indicate the



;NTI'I•" (ON AITI'I,;UH.LuC;AL FOR1\ 1- 1 - t.\3- 2;)

lphenolflena producing thie oblcuraition, using tho nppropriate sy,|hol, from
tnhlo A3- 5 , qnd indicate the tenths of ýSky obsetir-ed following the Symbol,
e,,, "1F6", ".58", "I'1K31, etc. No entry 1i8 equired wmhen amrount of obecur-
ation is zero or ten tenths. Enter direction of breaks or' discontinuity in an
obscuration that hides the sky over'head but does not hide nill or the sky
(hides more than 9'110 hut not all of the sky), e. TH., '"I IN IF Nw'l, "I1 WN IN
F. "1'-) SE" ", etc.

I• iil - I/ i/ *7 1 I-" I11 !J



A3- EN'.RI ES LN A1ETEO0LOGICAL FORM 1-10

Table. A3- 1 0. (AF,) RVRt EqJuation Table

Day Night

LS, 3 LS 4 LS 5 LS 4 LS 3

10- to- to- 10- 10-
-10 10
-... 14 1'2 10

to 12 16 14 12
12 14 18 16 14
14 -- 20 18 -

16 16 22 -- 6
18 18 24 20 18
20 20 26 22 --
22 22 ___24 20

24 24 28 ..
26 26 30 26 22
28 28 32 28 24
30 30 34 30 --

32 32 34 ....
34 34 36 -- 26
3 6 36 38 32 28
38 33 32 a. -

40 40 40 34 --

.... -40 36 30
45 45 45 38 32
..... i5 40 --

59 50 50 -- 34
-.... 50 - - 35

55 55 , " 38
.. } a55 -- 40

60 60 60) --

66 (y. 6I0t 55 45
GO 60 50
60± + 55

G; 0 t6 (0• o0.

1. This table is used when the I? V1 ,.OI)LIter is not being upe-ated on the

highe.St available light setting..

2. Enter the day M" I'light COlutMn, aS aplprop)riate, -;UeUeet the subcolum-
heauL-i iih •hc I tirread aunwa ' [ight settin, a(d locate the indicated
ten-IuHteILC mean 1 Vl{ vnlue . Aflou w-ori/ontally to thu sub( olumn con-
tailiin, vIlu:-ý f'o(r the higheýst availablue runway light setting. Where a

,I-h "-" il)p,: ll , ' I'm the ý:OiLIIMI to whe' a vale a1eLr 1)[) T F is

\jvIuu i.-; the. re por!thl&h tenn-ftimiuo fli can VRVII.

" , I itl/._ 71



ENTRIES ON METEOR1OLOGICAL FORM 1 -1 _ (-A3--27

Table A3-1 IA.

RUNWAY VISUAL RANGE (RVR) - TRANSMISSION
CONVERSION TABLE FOR 750-FOOT BASELINE

NIGHT DAY

RVR (ft.) L.S. 5 L.S. 4 L.S. 3 RVR (ft.) L.S. 5 L.S. 4 L... 3.

1000- 1000- *
____ 00035 .00067 . 00038 12 o .507000 186

i000 .00004 .00017 .00063 .00769 .02941 08919

.00035 .00106 .00318 .02450 .07342 .13841

.00146 .00369 .00934 .05257 .13304 .187621400 1400
600 .00402 .00898 .02009 00 .08984 .20088 .23452

1600 2600

1800 .00859 .01747 .03553 1800 .1332! .27096, .27815
.01547 .02920 .055126 .17982 .31825 31.825

2000 2000

20 .02471 .04391 .0782 00 .22743 .35492 55492

24061 .11658 .18 .25210335 3400 .27450 .38837 .38837
S.04960 .08039 .13028 .32002 .41890 .418906300 1.64670 .20342 15813 2600 .36342 .44679 .44679

20 08105.) .2356 .18632 -8 .40437 .47232 .47232 4
3000 4000 *

40.•098445 .2737 . 3I4 4,.,00- .44275 .49573 .9573
500..52 .16804 .24218 .47857 .51727 51027o4060115 3400

3600 .13516 .19082 .26948 3600 .660 .5377 5377
380.-'15403 .21344 .2-)578 38 0.54286 .55548 .55548

013366 .913576 .32129 .57160 1 57248 .57248
4000 4000*

.20605 .27373 .36364 .59939 .59939 .599394500 4500

.25203 .32494 .41896 .63257 . 61257 .6325750060 5000•- 29571 .37215 .46835 .6 0 7 .6;17 5;7

\ below thlisý poilnt based 01

contrast.

,}003 550



,\A3-28 ENRIHIQS ON MEI EORO!OICAL FORLM I --10.

Table A3- I1B.

RUNWAY VISUAL hANGE, (RVR) - TRANSMISSION
CONVERSION TABLE FOR 500-FOOT BASELINE

NIGHT DAY

RVR (ft.) L.S. 5 L.S. 4 L-.; 3 RVR (ft.) L.S. 5 L.S. 4 L.S. 3

1000- 1000- *

.00123 .00302 .00738 .03897 .09528 .199621000 '000

.00500 .01040 .02162 1200 .08436 .17533 .26757
1400 .01286 .02387 .04434 1400 .14033 .26061 .32774

1.02527 .04322 .07390 --0.20059 .34300 .38030
1600 1600

1800 .04193 06732 .10807 18006083 .418744 .42611
.06208 .09482 .14483 .31858 .46614 .46614

2000 2000
.08484 .12446 .18258 .37259 .50129 .50129

- -2 010939 .15521 .22022 .42237 .53231 .53231
2400 2400

.13500 .18626 .25609 260- - .46787 .55985 .55985

.16111 .217W" .29242 -800 .50926 .58443 5.8443
20 .18729 .24719 .32624 .54683 .60649 .60649

3000 3000

0.21320 .27639 .35831 ,58091 .62637 .62637
3200 .23861 .3045i .38860 3200. -- - 61181 .64439 .64430
3400 3,633 33144".41712 j-,, 2 .67.."ý 1-A-A (3992 .66077 .66077
3-00 0. . 3600
3800 .28734 .35715 .44393 3800 .66547 .67574 .67574

-. 31048 .3815,4 .46910 - .68875 .68946 .68946
4000 4000 *

4 .34886 .42 158 .50947 450-- .71090 .71090 .71090S~~~45 00 ...
.39899 .47265 .55991 .73690 .73690 .73690

5000- 50660 --50 .44386 .51739 .60309 5500 .75864 .75864 .75864r- 550 ! 5500
6- ,48394 ,55(i4 .6;4025 .77708 .77708 .77708S~6000 - G)000g' 7'9 .99
6000 - .5 1976 .591 18 .67241 •;( --, .7. .79292 .79292

-Valuus below this point based on
S~c ontt -:1 S t. .

#e_____,'_ ____l___l_____,I_________l-I/_______/___1_______

4



ENTRIES ON METEOROLOGICAL FORM 1-10 A3-29

Table A3-11 C.

RUNWAY VISUAL RANGE (RVy) - TRANSMISSION
CONVERSION TABLE FOR 250-FOOT BASELINE

NIGHT DAY

RVR(ft.) L.S. 5 L.S. 4 L.S. 3 RVR (ft.) L.S. 5 L.S. 4 L.S. 3

600- .00134 .00299 .00670 600- 02995 .06696 .14973
600 600600 .01128 .02003 .03560 800 .10376 .18436 .32757.

.03513 .05493 .08589 - .19740 .30867 .44679

1000 1000
1200 .07074 .10198 .14702 1200 .29045 .41873 .51727

S.11338 .15451 .21056 1400 .37461 .51050 .572481400 .48 556 .16

1600 .15897 .20788 .27184 1600 - .144787 .58566 .61668

1800 .20477 25946 .32874 1800 "5644 07 8274 "65274
.24916 .30793 .38056 .b6443 .68274 682742000 2000

2200 .29128 .35279 .42730 2200 .61040 .70802 .70802

2400 .33073 .39396 .46928 2400 - .64990 .72960 .72960

2600 .36742 .43158 .50694 2600 .68401 .74823 .74823

2800 .40139 :46589 .54076 280C0 - .71362 .76448 .76448
.4327? .49718 .57117 .73948 .77877 .778773000 3000

3500 .48199 .54552 .61741 3500 .77742 .80003 .80003

4000 .54149 .60282 .67110 4000 .81945* .82418 .82418

4500 .59064 .64929 .71377 4500 .84315 .84315 .84315

S.63166 .68749 .74827 .85843 .85843 .85843
.66623 .71929 .77659 .F7100 .87100 .87100

5530 5500

6ow - .69566 .74608 .80016 60 .88152 .88152 .88152
60 0  ,76094 .76888 .82001 60001 .89046 .89046 .89046

* Values below this point based oni
c2onltrast.

R#l-1/1/7 1 FI\ #1



_A3-30 ENTRIE •S-', ON Mr~ETOnOT.O0ICAL F013 M I1- 10

2.13.5 (\'ll, FAA) Surface or Tower" Visbiit. When the prevailing
visibility at the usual point of observation as entered in column 4 is loes
than 4 miles, and the tower visibility is not entered in column 4a, enter
"'TWR VSBY" followed by the prevailing visibility at the tower level using
increments listed in table A3-4. This remark may be included it) the report
when the visibility at th~e usual point of observation is 4 miles or, more if
the observer believes that the remark is significant. If the tower visibility
is entered in column 4a, and is different from the value entered in column
4, enter "SFC VSBY" followed by the value entered in column 4.

2.13.6. Wind Shifts. When wind shifts occur, enter" WSHFT, followed by the
time (GM~T) tie wind shift began. The contraction "IFROPA" may be entered-
following the time if it is reasonably certain that the shift was the result
of a frontal passage.

•k2.13.7 Pilot and Radar Reports of Bases and TIops. Enter available heights
of bases not visible at the station and tops of sky cover, layers within
20 nautical miles of the airport for noncirriform layers and within 50
nautical miles of the airport for cirriform layers. Omit data which is
more than 15 minutes old unless it is considered to be operationally
significant. In thie event of multiple reports, use the one that is most
complete and in reasonable agreement with other observed data. Enter
the most recent data first, and separate each layer from other layers
and each report from other remarks with slants. Make entries in the
following order and format:

a a. Time in hours and minutes (GMVT) pireceding data more than 15
minutes old.

b . Distance and direction, ...... staio o•,,,• " f reported.

c. Height of bases in hundreds of' feet (MSI.) if reported.

,• d, Sky cover symbol for amount reported by pilot or amount of
individual layer if reported hy radar (iEe., do not use the summation
principal). Enter "U" if amount or symbol is not reported or is
unkn~own.

e. Hleight of tops in hundreds• or f'e A (IS1.), if reported.

E'X.\ P LE.S

o:7 € 155\ s .®0 / (1)112j150ff)220/
'1105 (1) t65/ 0 •65 10835 120 Or,50/

'25178:11:f0It

t"4III : I t l I l 7



E-'NT~tlE;S N .(ICAI. ON ) . 1- i' ..... _ FORM _..Q

2.13.7.1 (AF) Radar Cloud Detection (RCD). Prefix the contraction, RCD,
to reports obtained from radars, e.g., RCD Q) 120/220U280. If the report
contains both RCD and pilot report data, also prefix the contraction
"PIREP" to the portion pertaining to the pilot report.

* 2.13.8 Remarks Pertaining to Preceding Coded Elements. Any information
considered operationally significant or information needed to amplify pre-

ceding coded data should be included in remarks. Remarks on variability
(ceiling, sky condition, visibility, intermittent precipitation, etc.), are
not to be used as a means of circumventing the requirement for special
or local observations. Some of the more common remarks which should
be appended to weather observations, when occurring, are as follows:

OBSERVED ENTRY IN COLUMN 13

a. CEILING AND SKY CONDITION

(1) Breaks in overcast not "BINOVC" followed by direction
classified as thin from station, e.g., BINOVC NE

(2) Higher clouds visible thru HIR CLDS VSB
breaks in overcast not
classified as thin

(3) Direction of breaks or "BRKS" followed by direction from
an area absent of clouds station, e.g., "BRKS N" or "BRlKS
with ceiling less than OVR MMKR"(Omit if breaks are in
1000 feet all quadrants)

(4) Obscuring phenomena Enter type, followed by height and
aloft corresponding sky-covcr syymbol,

e.g., "KOo".
(5) Special. cloud iypes:

(a) Towering cumulus "TCU" fc.1lowed by direction from

station, e.g., "TCU NW"

(b) Cumulonimbus and "CB" followed by distance from sta-
a thunderstorm is tion if known based on radar or pilot
not being reported report, direction from station and

movement if known, e.g., "C13 20S
MOVG NL", "C13 OVIII) MO\VG -".

(c) Cumulonimbus Same as (b) except use "CBMAM"
mamma in place oF "C''"'

(d) Altocumulus cas- "'ACC AS"' followed by.direction from
tellanus station

(e) Vertical or, inclined "VIIGA'' followed by di rection from
trails of precipita- station
tion attached to

clouds but not reach-
ing the surface

I{Ii 1-11/7l :J
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W() Standing lentic ular Fatelr description followed by dire c-clouds or rotor tion from station, eg., "FEW SML
clouds ACSL SW-WNW" or "APRN' R O-

TOR CLDS S","LfC ACSL S, CCSL
lOVR MTNS W"

(6) Variahle sky condition Enter the condit, )n existing at theSduring the period of oh- actual time of'observation, the letter
servation (normally, the "N", and the condition to which itpast 15 minutes) varied during the periodofohserva-

tion; e.g., ONV (. Include the height
Swhen necessary to distinguish be-
tween column 3 entries; e.g., 180V@

(7) Variable ceiling below Enter range of variabilityseparated I300fby a "V''. e.g., "dI; 1•V20"

(8) Differing ceiling or sky Enter description, e.g., "CIG LWRcondition at distance OVR CITY", "LWR CLDSWAPCHIG -from station STN", "CLD BASE OBSCD BY MTNS

W", etc.

b. VISIBILITY
(1) Variable visibility re- Enter "VSBY" followed by range of

Sported when prevailing variability separated by a "W", e.g.,
visibility is less than "VSBY b/4V31g4"
three miles

(2) Differing sector visibil- Enter "VSBY" followed by sector andity which is either less sector visibility, e.g., "VSBY N2SE ithan 3 miles or is op- 1/2"
erationally significant ýA

(3) (\ F, N'revailing visi- P "iter location followed by the visi-
""hilit ' Vat lovc.ls otherthan bility vahle, e.g., " l'W i VSl3Y 3"
the official point of oh-
servation when it is 4
miles or less and dif-
fers from the value in
column 4

* c, WEATHEfR AND OBS'T'RUC- I.\) \Vhen a special observation(forTIONS TO VISION beginning and IoP ending of toinadic -
activity, thunderstorm ;r hail) is
not transmitted lonpline. enter theII
b~eginning and; or ending time in each
subsequent S, H, or PRS observation
unil it is transmitted loncline.

"iu
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A 3- 33

(1) Tornado, Waterspout or
Funnel Cloud

(a) Observed while still Enter time of beginning, direction

in progress by sta- from station, movement, e.g., "FUN-
tion personnel NEL CLOUD 1304 W MOVG NE"

(b) Observed by sta- Enter time of ending, or beginning
tion personnel and and ending, and direction of move-
has ended or dis- ment, e.g., "TORNADO E55 MOVD
appeared

(c) Reported by public Enter" source, or if unknown enter

as having occurred "UNCONFIRMED", location, direc-
in past 6 hours and tion of movement, and time it was

has not been ob- observed in hours and minutes, e.g.,

served at the sta- "UNCONFIRMED TORNADO 15W
tion or previously STJ MOVG N 1608"
reported by another
source

SThunderstorms Enter the time thunderstorm activity

began in minutes past the hour. Also
* (a) In progress at sta- enter the diirection from station, and

tion if known, the direction of movement

for each center of activity.

(b) Has ended or disap- Enter timesofbeginningand/orend-
peared ing and direction of movement, eg.,

"TB30E48 MOVD E"

(3) Lightning Enter frequency, type, direction
from station, eg.,"C)CN L I TGCCCG
N" Direction may be omitted if the
same as that of the thunderstorm
r'emlark, -,,g., "rQT'I 1,TG1 ClCA"

(4) Precipitation

(a) Hail Enter time of beginning and/or end-
ing, and diameter in inches of the
largest ha". stones, e.g., "A1335E55
HLSTO 2"

(b) Intermittent precip- Enter type and intensity as appiopri-
itation occurring at ate, e.g., "INTLI'T 1-W
observation time or0
within past 15 min-
utes

(c) Showers have oc- Enter frequenry of showers,tyip"and
curred within past intensity, e.g., "OCNI. RW-"
15 minutes but not
occurring at obser-
vation time

P1;I-1- 1FN 
I-'H sI
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(d) Wet snow (snow that Enter "WET SNW"
contains a greatI!
deal of liquid)

(e) Snow depth has in- Enter "SNOINCR" followedby the in-
creased by one inch crease in snow depth in inches, e.g.,
or more in the past "SNOINCR 2"

(f) Variation of inten- Enter type and range of variability
sity separated by the frequency of varia-

tion, e.g., "R- OCNLY R"

(g) Precipitation at a Enter form, intensity (report "U" for
distance but riot at unknown intensity) and direction
station from station or location, e.g., "RWU

OVR RDGS N"

(h) (WB, FAA, N) Pre- Enter (in record observation only)
cipitation begins, the type and times of beginning and/
ends or changes or ending. E.g., "RB20E30SB30",
form Report times for separate periods

only if the intervening period of no
precipitation exceeds 15 minutes.

(i) (WB) Precipita- Enter "PCFN" followed by the
tion exceeds 1/2 in. amount in past hour to hundredths of
(water equivalent) an inch, Pog., "PCPN A103" for 1.03
1during a one-hour inches of precipitation (first-order
period stations only)

(5) Obstructions to Vision:

(a) Pog dissipating or Enter "1P DSIPTG" or "F INCRG"
increasing

(b) Smoke drhiftingover "K DRFTG OVR FLD"
field

(c) Shallow ground fog "SHLW GF" followed by "DEP" and
(height less than 6 depth iv feet if known, e.g., "SIILW
feet) G FDEP4

(d) Drifting snow (height 1"DRFTG SNW"
less than 6 feet)
and blowing snow
is not ireported

FAi! . RIII- /;17!
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(e) Dust devils "DUST DEVILS" followed by direc-
tion from station

(f) Obscuring phenom- Enter type, description and direction
ena at a distance from the station, e.g., "F BANK
from and not at the N-E-S"
station

d. PIRE:SSURE

E'nter (in record observations only) -(1) Barograln V "LOWEST PRES" followed by the

lowest sea-level pressure in tens,
units and tenths of millibars and
time (GM'T) of occurrence, e.g.,LOWEST PRES 631 2345

(2) Rising or falling at a "PRESIRt" or "PR.SFR"
rate of 0.06 inch or more
per hour

(3) Pressure unsteady as "PRES UNSTDY"
shown on the barogram A
by sharp troughs and
crests that depart from-
the mean trend by at
least 0.03 inch

(4) Pressure jump (at sta- Enter "PRJMP" followed by the
tions using a 12-hour magnitude of the jump to the near-
microbarograph) as in- est 0.01 inch(omitdecimaland zeros
dheated by a pressure preceding the first significant digit),ris•e at a rate e.•ceeding thle tinic inlh, ,
0.00,5 inch per minute when it began and the tin-e in wiinutes
a nd: when the jiimp ended, e~g., a junip of

0.08 inch which began at 1012 and
ended at 1018 is reported as "PR.JMP

(a) the rise is at least

mains at least 0.02
inch higher than at
be91ginni1ng of j1ump1
for 20 minutes

(c) The beginning of the
jump is distinctly
separated from the
beginning of any
preceding jump by

Il1 -I 1/ 71
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•,t least 20 min-
utes, and by a seg-
ment of the trace
having a rise less
than 0.01 inch per'
2 minuites, O0'
steady or falling.

(1) Peak wind speed ob- E11lter "PIK WN1", the direction and
served or recorded in speed, separated by a slant, and the
the past hour. time of occurrence in minutes past

the hour; e.g,, PFK VVND 27/43 23.
Make this entry:

a. In each reo.'d observation while
hail, thunderstorm or tornadic ac-
tivity Is in progress, and

b, In the first record observation
following the ending or disappear-
ance of hail, thunderstorm or tor-
nadic activity, and

c, In the first record observation
following any occurrence of peak
speed of 35 knots or more when this
speed is not reported under a or h
above.

* (2) Variable wind diree- Enter "WND" follo;;'ed by range
tioi, (should hbereport- o(t variahility; e.g., WND 270V310.
ed when the direction
is variahle and the
speed is greater than
six knots)

(3) (A H Magnetic wind di- Enter in tens of degrecs using s.m-
rection. Used at loca- bolic form Mhdcl, e.,, MtAG16 in-
tions that disseminate dicates magnetic direction of 160
ohser'vatioll in accord- degrees.
ance with At-.1.1

(.\ F)

2.13.9 Three- and Six-Hourly, SchduIled Coded (;Loup,. Table -\2-2 indi-
cates the groups sent hY the various types of stations. Stations that transmitFM El (I
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Table A3- 12. Dote r irnation of Ch ra ectristics or B~aromneter' Tenidency

~SCtI1I1~C) CIA~ C ~Hb~fl NOMINAl- GRAPHIC HIIHSIEN IA I It\Cd

PRIMARY jADDITIONAL J(PrCoduit PuaPrpv)e

IncreRsing. then -

nrasicr± ng. thenlI

Alinuaph~eric pr m -
sure niow hig~he'r

M-cr~bn~in or
stay, thn i t-I-OI

/ - - _ IM_

THE SAM

3 iourr ig(0.

lDicre~kaang, {he5
increasing. 7

Vecireman. then I

I~clllgtheniI -- K
thwim3hours ago. Decreasing..

Steay or increas- V _~\

Ing. ohrn erl

in ._2r- .- - ~
decer umRug, theni

____~ '' 'V'
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I.kluctroineteors - A7-10
Thunderstorm ------------------------------------ A7- 10
L ightning ------- - --------------------------------- A 7- 10
Aurora ------------------------------------------- A7-10

Character of Precipitation------------------------------ A7- 10
Continuous ---------------------------------------- A7- 10
Intermittent --------------------------------------- A7- 10
Showery -------------------------------------------- A7-10

Precipitation Intensity ----------------------------------- A7- 10
Miscellaneous Terms ----------------------------------- -A- 13

Core Sample --------------------------------------- A7- 13
Excessive Precipitation ---------------------------- A7- 13
Snowboard ------------------------------------------ A- 1-3A
Water Equivalent ---------------------------------- A7- 13
Weather Modification -------------------------------- A7-13
Freeze ------------------------------------------- A7- 13

Observing.and Reporting Procedures ------------------------- A7-15

Tornado, Waterspout and Funnel Cloud ------------------- A7-15
Thunderstorm ----------------------------------------- A7- 15

Beginning of a Thunderstorm ------------------------ A7- 15
Ending of a Thunderstorm -------------------------- A7- 15
Intensity of Thunderstorms -------------------------- - A7- 15
Reporting a Thunderstorm --------------------------- A7- 16

flail --------------------------------------------------- A7- 16
Intensity of Hail ------------------------------------- A7- 16

Freezing Precipitation --------------------------------- A7- 16
(WB, FAA, N) Time of Beginning and/or Ending ------ A7- 16
Int..nsity ,o0 Freezing Prcipitat.ion ------------------ A--A 6

Freezing Drizzle -------------------------------- A7- 16
Freezing Rain ---------------------------------- A7- 17

Ice Pellets -------------------------------------------- A7- 17
(\VB, FAA, N) Time of Beginning and/or Ending- -.---- A7- 17
Intensity of Ice Pellets ------------------------------ A7- 17

Obstructions to Vision ---------------------------------- A7- 17
Operationally Significant Remarks for Obstructions

to Vision --------------------------------------- A7- 17
Precipitation ------------------------------------------ A7- 17

Ieporting lPrecipitation----------------------------- AA'?- 17
(W13, FAA, N) Time of Beginning!/EAnding of Pre-

cipitation -------------------------------------- - A7- 18
Type of Precipitation -------------------------------- A7- 18
('haracter of Precipitation --------------------------- A7-18
Inte.ns-ity of Precipitation --------------------------- A7-18

F.' M1l1 ,I R'l-lI1/il



- ATMOSPIH ERIC PHENOMI1;NA A7-3

Rain ------------------------------------------- A7- I I
Driz-:le With Other Precipitation- - . . .. A7- 18
Snow, Drizzle, Snow Grains, Snow Pellets

Occurring Alone . A7-18
5Snow, Snow Grains, or Snow Pellets Occurring

With Other Precipitation or ObstrucLIons to

Vision .............................. ---.. ... A7-t8-- R eporting Intensity -----------------------------------..
Determining the Amount of Pre,.ipitation ------------------- A7- 19

Priority of Rain Gages -.-.--.--.--.----------------- A7- 19
Stick Measurement of Liquid Precipitation --------------- A- 19S~~Stick Measurement of Solid Precipitation ..... A7-19
(WB, FAA) Determining \,Water Equivalent of Solid Pre - 19 I

cipitation by Weighing --------------------------- A7-19
Core Sampling and Depth Measurements --------------- A7-20Water Equivalent of Core Samples--- ------------------ A7-20

i - ( , AATnstimsation of Water Equivalent of Snow------A7-20
N(13, FAA) Tran.mission of Water Equivaleen t--- -- nw. .A7-21Depth Measurement of Solid F'ormns----------------------- -- A7-21
Measurement of Total Depth- --------------------- A7-21

Undrifted Snow ---------------------------------- A7-21
Drifted Snow ------------------------------------ A7-21
Snow Stakes ------------------------------------ A7-21

Snowfall Within Specified Periods --------------------- A7-21
A ur o r a e a n d P h o t om ne te o r s- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A 7 - 2 2

R 1
F

EI
cI

tI
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A-1- 4 ATX.I' OSIP-I IE (RI C l I I.'JN(O -I EN A

TA I 13S 1', f•Pa

A7- I I tensity of Precipitation (other than drizzle) on Rate-o r-
Fall Basis ---------------- i--------------- ------------- A 7-1 i 1

A7 - 2 Intensity of l)iizZ1e on rate-of-l"all Basis A7- I 1
AT- 3 Intensity of Drizzle or Snow \,Vith Visibility as Criteiria --.- A7- II
A7-4 Estimating the Intensity of Ice Pellets---------------------- A7 - 12
A'7- 5 Estimnating the Intensity of Rain --------------------------- A' - 12

I".M [ J~ lu l- 1 11j
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ATIMJI!L_!IC PIlENOM!i NA A7- ii

Table A7- 1. Intensity of Precipitation (other than drizzle)
on Rate-of-Fall Basis,

Very light Scattered drops or flakes that do not completely wet or cover

an exposed surface, regardless of duration.

Light Trace to 0.10 inch per hour; maximum 0.01 inch in 6 minutes.

Moderate 0.11 inch to 0.30 inch per hout'; more than 0.01 inch to 0.93
inch in 6 minutes.

Heavy More than 0.30 inch per hourI; more thau 0.03 ilich i1 6 1 nimIttes.

Table A7-2. Intensity of Drizzle on Rate-of- Fall Basis

Very light Scattered drops that do not completely wet an exposed surface,
regardless of duration.

Light Trace to 0.01 inch per hour.

Moderate More than 0.01 inch to 0.02 inch per hour.

Heavy More than 0.02 inch per hour.

* Table A7-3. Intensity of Drizzle or Snow with Visibility as Criteria

Very light Scattered flakes or droplets that do not completely cover or
wet an exposed surface, regardless of duration.

Light Visibility 5/8 statute mile or more.

Moderate Visibility less than 5/8 statute mile but not less thanI
5/16 statute mile. --

Heavy Visibility less than 5/16 statute mile.

11,



Table A7-4. Estimating tie Intensity of Ice Pellcts

Very light Scattered pellets with no accumulation.

Light Few pellets falling wiih no appreciable accumulation.

Moderate Slow accumulation.

Heavy Rapid accumulation.

Table A7-5. Estimating the Intensity of Rain

Very light Scattered drops that do not completely wet an expoued surface,
regardless of duration,

Light Individual drops are easily seen; slight spray is observed over
pavements; puddles form slowly; over two minutes maybe re-
quired to wet pavements completely; sound on roofs ranges
from slow pattering to gentle swishing; steady small streams

Smaý flow in guLters and downspouts.

Moderate Individual drops are not clearly Identifiable; spray is observ-
able just above pavements and other hard surfaces, puddles
form rapidly; downspouts on buildings seen 1/4 to 1/2 full;
sound on roofs ranges from swishing to gentle roar.

1-leavy Rain seemingly falls in sheets; individual drops are not identi-
fiable; heavy spray to height of several inches is observed over
hard Su.rfaces; down_,po-ts run more than 1/2 f.ll; visibility is
greatly reduced; sound on roofs resembles roll of druims or
distant roar.

I".\II ;' PllI- /111/71 1
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3. Oboerving and Rteporting Procedures.

* 3.1 Tornado, Waterspout and Funnel Cloud. Report these phenomena when
ihey are observed by station personnel to begin, and/or disappear. The re-

port need not include any element unrelated to the phenomenia. A eL-port
should also be filed if a tornado, waterspout or funnel cloud is reported by
the public within 6 hours of its occurrence and was not observed by station
personnel. Insofar as is known, the report should contain the following:

a. Source of report if other than station personnel Am

b. Type of phenomenon (spelled out)

e. Time of beginning, ending or divappealratce, or both to the nearest

d. Location with respect to station or with reference to a nationally
known point (show distance in nautical miles)

e. Direction toward which the phenomenon is moving. If this element
is unknown, enter "MOVMT UNKN"

f, (WB, FAA, N) Except at SAWR and A-typc etations, the above c c-
ments should also appear in the remarks of the next transmitted
record observation if the initial report is not a record special
observation.

3.2 Thunderstorm.

3,2.1 Beginning of a Thunderstorm, A thunderstorm Is considered to begin
at a station when:

a. Thunder is heard, or

1), Overhead lightning or hail is observed and the local noise level is I
such as might prevent lhe ring thunder.

3.2.2 Ending of a Thunderstormn. A thunderstorm is considered to have

ended 15 minutes after thunder is last heard.

3.2.3 Intensity of Thunderstorms. The intensity of a thunderstorm is based
on the following characteristics, ,)bserved within the previous 15 minutes:

a. Thunderstorm (T), wind gust less than 50 knots and hail, if any,
less thaan 3/4 inch it,n ditimeter.

R i1-1/1 /71 FM! 111
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CHAPTER A8

PRESSURE

1. General.

1.1 Content. The instructions in this chapter will be used for routine pres-
sure determinations. The latest edition of Federal Meteorological Handbook
(FMH) #8 - Barometry will be used as a general reference oil the subject.
Until it is revised or reprinted the references in this chapter to "FMIl #8 -

Barometry" will actually refer to the Manual of Barometry (WBAN), First
Edition (1963). In this chapter, section 1 contains general information;
section 2, definitions; section 3, observing and reporting procedures. Refer
to chapter A3 for recording pressure information on Meteorological Form
(MF) 1-10 and to chapter A12 for equipment operating and calibration in-
structions.

2. Definitions.

2.1 Altimeter Setting (QNH). That pressure value to which an aircraft al-
timeter scale is set so that it will indicate the altitude above MSL of an air-
craft on the ground at the location for which the value was determined.

2.2 Atmospheric Pressure. The pressure exerted by the atmosphere at a
given point.

2.3 Barogram V (also termed "Pressure V"). A fallinpressure at the rate
of 0.06 inch or more per hour, followedby an abrupt rise in pressure at the
rate of 0.06 inch or more per hour, with rise and fall each equaling 0.03
inch or more.

2.4 Barometric Pressure. The atmospheric pressure measured by a ba-
rometer.

2.5 Field Elevation, Ha. The officially designated field elevation (Ha) of an
airport above mean sea level. It is the elevation of the highest point on any
of the runways of the airport.

2.6 Pressure Altitude. The altitude, in the standard atmosphere, at which
a given pressure will be observed. It is the indicated altitude of a pressure
altimeter at analtimeter settingof 29.92 inches of mercury and is therefore
the indicated altitude above the 29.92 constant-pressure surface.

1iI 1l- /1/71 FIVIH #1
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2.7 pressure Chanoe. The net difference between the barometric pressure
at the begiuinig and ending of a specified interval of time. usually the 3-
hour period preceding an observation.

2.8 Pressure Characteristic. 'rie pattern of the pressure change, as indi-
cated by the barograph trace, during a svecified ipterval of time, usually
tne 3-hour period preceding an observation,

2.9 Pressure Falling Rapidiy. A fall in station pressure at the rate of 0.06
inch or more per hour, which totals 0.02 inch or0 more.

2.10 Pressure Jump. Generally, a rise in pressure exceeding 0.005 inch
per minute which totals 0.02 inches or more.

2.11 Pressure Rising _!apidly. A rise in station pressure at the rate of 0.06
inch or more per hour, which totals 0.02 inch or more.

2.12 Pressure Tendency. The pressure characteristic andamount ofpres-
sure change during a specified period of time, usually the 3-hour period
preceding an observation.

2.13 Pressure Unsteady. Sharp troughs and crests in the pressure trace
which depart at least 0.03 inch from the mean trend.

2.14 Sea-Level Pressure. A pressure value obtained by the theoretical re-
duction of station pressure to sea level. Where the earth's surface is above
sea level it is assumed that the atmosphere extends to sea level below the
station and that the properties of the hypothetical atmosphere are related to

k conditions observed at the station.

2.15 Standard Atmosphere. A hypothetical vertical distribution of the at-
mospheric temperature, pressure, and density; which by international
agreement is considered to be representative of the atmosphere fo, pres-
sure-altimneter calibrations, and other purposes.

2.16 Station Elevation, li1. The officially designated station elevation, Hp,
is the height above sea level to which station pressure and altimeter settings -.
pertain. It is generally 10 feethigher than the field elevation (i.e., Ila + 10').

2.17 Station Pressure. The atmospheric pressure at the assigned station
elevation.

* 2.18 Density Altitude. The pressure altitude corrected for temperature

deviations from the standard atmosphere.

.\H I 11-1/1
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e. A single precision aneroid barometer, altimeter setting indicator
or aircraft-type altimeter that is not routinely compared with a
mercury barometer. These values are regarded as estimated,.

3.4.1 Frequenc, of Determination. Determine the altimeter setting for all
observations (see table A2-51). e•determine the altimeter setting

a. When necessary to meet local requirements, which shall be deter-
mined locally thru coordination with using agencies.

b, Upon request, j
c. (AF) At a frequency not to exceed 35 minutes since the last deter-

1iniation.

* d. (AF) An exception to the requirement of 3.4.1c is granted at
locations where there is limited air traffic, no air traffic control i
personnel on duty, etc., provided:

(1) The base commander and local agencies concerned agree in
writing (the agreement will be reconfirmed annually and
when signatories are reassigned),

(2) Firm procedures are established to insure that the observer
is notified at least 30 minutes prior to each aircraft arrival
and departure, and

(3) The altimeter setting is redetermined within 30 minutes prior
to all aircraft arrivals and departures.

3.4.2 Method of Determination. Altimeter setting values are determined by

one of the following methods:
a. Read directly from a properly calibrated altimeter setting indi-

cator if one is available.

b. Obtained or derived from the highest priority pressure - measuring
instrument available (see table A 8-1) at stations not equipped with
an altimeter setting indicator, At these stations compute the al-
timeter setting value by using a computer, constant or table.

3.4.3 (WB. FAA) Altimeter-Setting Indicator.

a. rap the face of the instrument lightly with the finger to reduce the
effect of friction.

b. Read the pressure scale of the indicator at the pointer, to the
nearest 0,005 inch.

c. Algebraically add this reading and the posted correction.

•. 0 1l- 1 / 1/7 1 I"NilI/It I
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d. Use the sum of tWe reading and correction, rounded to the nearest
0.005 inch, when computing the station pressure oc pressure alti-
tude from the altimeter setting. Round to inches and hundredths
when recording and reporting the altimeter setting.

3.4.3.1 (W13)Airraft-Type Altimeters. At SAWR stations equipped with an
aircraft-type altimeter which is not compared routinely with a calibrated
mercury barometer at the same location, altimeter setting values may be
determined using the procedures of 54.3 of this chapter.

3.4.4 Pressure Reduc'ion Comiputer, WBAN 54- 7-8, Compute the altimeter
setting in inches ane indredths using the station pressure to the nearest
0.005 inch and the instructions on the white side (No. 11) of the computer.

3.4.5 Reduction Constant. At low-level stations for which an altimeter-
setting reduction constant has been authorized, algebraically add the con-
stant to the station pressure and round to inches and hundredths to obtain
the altimeter setting. Authorized constants are given in separate instruc-
tions, e.g., 58.1.3.4 FMII #8, Barometry.

3.4.6 Altimeter Setting Table. At authorized stations (see 93.2.4c(1)), find
in the body of the table the altimeter setting in inches and hundredths, cor-
responding to the station pressure to the nearest 0.005 inch, as illustrated
below:

EXAMPLES

A portion of an altimeter setting table for station elevation (Hp) 1425 feet
follows.

Station
Pressure .00 .01 .02 .03 .04
(inches) .. . .._ _

27.60------ 29.06 29.07 29.08 29.10 29.11

127.70---- -- 29.17 29.18 29.19 29.20 29.21

a. Given: Station Pressure 27.7301'

Value from table found on line
for 27.270 and in column
headed .03 -------- ------------- 29.20"

b. Given: Station Pressure 27.625"1I

Value from table found on line
for 27.60 and interpolating
between columns headed

.02 and .03 ---------------------- 29.09"

I 1i 1/1- 1/1/71
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c. Given: Station Pressure 27.615"

Value from table found on line
for 27.60 and interpolating
between columns headed
.01 and .02 -------------------- 29.0715"

Above value rounded to nearest .01 inch--- 29.08"

3.4.7 (WB3) Aircraft-Tpe2 Altirreter,9 for Operational Purposes, Altimeter
setting valuesnma-y be obltained from one or wiore airc-raft-type altimaeters
at SAWR stations not equipped with a precision aneroid barometer orl altim-
eter setting indicator. Aircraft-type altimeters should be installed, cali-

brated, adjusted and read in accordance with applicable instructions; such
as those issued by the FAA and those in 54.3 of this chapter and in A12-
5.2.6.

3.4.8 Estimated Values. Prefix the letter "E." to altimeter settings based
upon an aneroid instrument which has not been compared routinely in ac-
cordance with Y3.4. Aneroid performance must conform to the standards
given in A12-5.2 in order toyieldaltimeter setting values that are reliable,
i.e., not estimated.

3.4.9 Q Signals. In international aviation practice the "Q signals" QNH,
QNE, and QFE are employed to designate different types of pressure set-
tings for aircraft altimeters:

a.. QNH. The term QNH is used to designate the altimeter setting as
defined in ¶2,1. A pressure altimeter with a current local QNH
setting should indicate altitude MSL., i.e., above mean sea level.
The QNH setting is used in the United States, for purposes of land-
ing, terrain clearance, and vertical separation of aircraft operating
at altitudes below 18,000 feet MSL.

b. QNE. The term QNE is used to designate the standard altimeter
setting value of 29.92 inches. A pressure altimeter with a QNE
setting indicates the Pressure Altitude (see $2.6). The QNE setting
is used, in the United States, for setting altimeters in aircraft
operating at or above an altitude of 18,000 feet MSL.

c. QFE. The term QFE is used to designate a setting based upon the
station pressure. A pressure altimeter with a current local QFE
setting will indicate zero altitude when the aircraft is on the ground
at the location for which the setting was determined. The station
pressure, in millibars is sometim._ s requested by aviation interests
for use as the QFE setting. See FMH #8, Barometry, and DOT)0
Flight Information Publication, Planning.

3.5 Pressure Altitude. Compute pressure altitude as frequently as neces-
sary to meet local needs, which are primarily for jet-plane operations. Use

11111- 1 l/ 1 7 1 FM I
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the station pressure or tie altimeter setting to the nearest 0.005 Inch in the
computations. The military services and other agencies interested In avia-
tion require the pressbure altitude with reference to the 10-foot plane above
the field elevation (11a + 10'). In view of this requirement, select one of the
methods given below which is most convenient, considering availability of
station pressure and altimeter setting data, and whether or not station ele-
vation (lip) is equal to Ha + t0',

3.5.1 Local Pressure Altitude 'Tables, Special local prsasure altitude tables
may be prepared for specific locations in accordance with separahv instruc-
tiono, e.g., FIVIi #8, IBarometry. Such tables, including ituoperature correc-
tions, are required for accurate results at locations where the station ele-
vation differs from Ha + 10' by about 40 feet or more, depending on local
variations of temperature from standard atmosphere conditions.

3.5.2 Altimeter Settin and Pressure Reductioon Comn puter. The altimeter
setting may be converted to the pressure altitude (Ha + 10') with the Pres-
sure Reduction Computer (No. I1) white side as follows:

a. Set tile field elevation on the "H" s9 ale opposite the altimeter set-
ting on the "P, A.S." scale.

b. Read the pressure altitude on the "H" scale opposite the 29.92 inch
graduation index of the "P, A.S." scale.

c. Since the computer has two overlapping "H" scales the following
criteria should be used in selecting the proper pressure altitude
value from these scales:

(1) If the altimeter setting reads lower than 29.92", the pressure
altitude will be higher than the elevation of the field.

(2) If the altimeter setting reads higherthan 29,92", the pressure
altitude will be lower than the field elevation.

(3) The ,pressure a.ti.tude will differ from the field elevation by
about 900 to 1,000 feet for each inch of difference between the
altimeter setting and 29.92".

EXAMPLE

Given: Field elevation 2963 feet, and altimeter" setting 30.045 inches.

Find tile field elevation value of 2963 on the 'H" scale and set opposite
the altimeter setting value of 30.045" on the "P, A.S." scale. Pressure
altitude read on the "1I" scale opposite the 29.92" graduation of the
"P, A.S." scale is 2048 feet,

3.5.3 Altimeter Setting and Pressure Altitude Table. Table A8-2 or other
standard atmosphere table may be used to obtain the pressure altitude.



Computations based upon the altimeter setting yield pressure altitude with
reference to the 10-foot plane above the field elevation (I 1a + 10'). Pind iII
the body of the table the value corresponding to the altimeter setting and
add the field elevation to this value to obtain thp pr'ssure altitude.

i'XAMPLIE

A portion of a Standard Atmosphere Table giving tabular values of pressure
altitude follows:

Pressure _
(inches) .00 ,01 .02 .03 ,04 .05 .00

ft. ft. ft. ft. ft. ft. ft
26.90 2916 2906 2896 28116 2876 2866 2855
30.00 •73 -82 -91 -100 -110 -19 -12L8M

Given: Field elevation 2963 feet, and altimeter setting 30.045 inches

Using table and altimeter setting:
Value from table found on line for 30.00 inches and interpolating be-
tween columns headed .04 and .05 is -.115; add the field elevation
and obtain 2848 feet (i.e., -115 + 2963 = 2848).

3.5.4 Station Pressure and Pressure Reduction Computer. The station
pressure may be converted to the pressure altitude at the station elevation
(usually the 10- foot plane above the field elevation) by using instructions and
scales on the white (No. II) side of the PreSsure Reduction Computer.

EXAMPLE

Given: Station Pressure 26.965 inches

Using Computer: Set the zero elpvAtion gradation ... "t" Scale
opposite 26.965" on the "P, A.S.' scale. Pressure altitude r1ad on the
"11" scale opposite the 29.92" graduation of the "P, A.S." scale is 2850
feet.

3.5.5 Station Pressure and Pressure Altitude Table. Computations made by
direct conversion of station presstire yield pressure altitude with reference
to the station elevation lip, which is not always the same as the 10-foot
plane above the field elevation, Ila + 10'.

EXAMPLE

Given: Station Pressure 26.965 inches and table A8-2 or the foregoing ex-
cerpt from that table: i-1

Value from t.tble found on line for 26.90" and interpolating between

columns headt d .06 and .07 is 2850 feet,

1# 1- I1 / 171 I"\I l/i"
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: 3.5.6 (OF ') Oenity Altitude. Compute density altitude {DA) as fraquontly
as to meet loenU needs, which ave primarily in Rupport of

helicopter operations. Determine when DA ia required and eutablish pro-

cedures locally for reporting data to using agencies (if entered on the

telowriter system, It should follow the pressure altitude in the rormat

"PA294l/1)A3680"). The "Density Altitude Computer" (FSN 6660 955 0072)

should be used to obtain DA.

a. Instructions for computing DA are printed on the reverse side of
the computer.

b. The parameeturs needeCId fur" use with the computer are
I

(1) station pressure to the nearest 0.01"H-ig (0.1mb) or pressure
altitude to the nearest 10 feet,

(2) air temperature to tho nearest whole degree (MC or *F), and

(3) dewpoint temperature to the nearest whole degree (TF).

c. Density altitude should be determined and reported to the nearest

10 feet,

3.0 Remarks. Significant changes in barometric pressure and its char-
acteristics will be recorded and transmitted,

3.6.1 Pressure Falling Rapidly, Whenover the pressure is falling at the
rate of 0.06 inch or more per hour with a total fall of at least 0.02 inch at

the time of an observation, report "PRESFR" in rernarks.

3.6.2 Pressure Jumps.

a. CRITERIA, Pressure jurnlp s hould be deternined only at stations

having a 12-hour microbarograph. They are indicated by a pressure
rise at a rate exceeding 0.005 inch per minute and when all of the
following criteria are satisfied;

(1) The rise is at least 0.02 inches

(2) The pressure for 20 minutes or more following tile beginning

of the jump remains at least 0,02 inch higher than at tile be-
ginning.

(3) The beginning of the jump is distinctly separated from the

beginning or any preceding jumj) by at least 20 minutes, and
by a segment of the trace having a rise less than 0.01 inch per
two minutes, steady or falling.

l - 1/ 1/71 F'M I-1l I
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b. REPORTU'ING. Whenever pres(nsure jumpip occur. report in romark.,.4
the eontrnction "PIJMP, followm.d by (1) niagnitudo of the jump in
htundredths of in inch, (2) the timL (GMT) that the jump began (Sao
example) and (3) the time (GMT) that the jump ended, If sent as a
apeaal (mee A2-3.7.2) repeat this remark on the next record ob-
0rvatoti, Do not transmit data ending more than two houre ago.
.lse slanl1ts to separ'ate nuimerical data, O.g., "JPRJMP 8/1612/101"

where 8 is the magnitude of the Jump (Lo,, 0.06"), 1612 is the time
whon the jump began, and 18 is tbu time that the Ju-mp ended.

c. EXA MP LES:

(1) Froin 1317 to 1319 CST, the pressure Inc'easnd from 211.01"
to 20.05" at a rate in excers ofO.005"/min. The pressure re-
mained at lhast 0.02" higher than at 1317 CSIT for at least 20
minutes. lhin jump was coded in a special observation as
PI JMP 4/1917/19. 'i'hese data were reported again as re-
marks in th, 1400 observation as PRJMP 4/1917/19.

Is1 30 45 il 15 30

(2) From 1302 to 1307 CST, the pressure increase Satisfied re-

quh'ement (1), but not (2). From 1310 to 1335 CST, (1), (2) and
(3) were satisfied by an increase of 0.14" (from 28,37 to
28,51"). The Jump wal coded in aspecialas PRJMP 14/1911/
35, It was sent in the 1400 record observation as PRJMP
13/191/35. 43 5 11 i5 30

--- ,I.-

(3) Prom 1305 to 1308 CST, the pressure increase (0.35") natls-
fied requirements (1), (2) and (3), therefore, it was coded in a
"special observation at 1328 as PRJMP 4/190(5/08. The increase

between 1322 and 1328 CST sati�fied requirement- (!)and (2)

So.y, and the increase betvweezm 1331 and 1335 CST satisfied
only requirement (1), therefore neither was reported.
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3.6.3 Pressure IM 1. Whenever the pressure Is rising at the rnte
of 0..OV ilbo' 01, more per houlr with n totni plap of it leint 0,02 inch at tile
time of an observation. report "PRESMII" in remarks.

3.6.4 lFreasurc Unsta_'. This condition Should be determined at atations J
having a microbarograph. It is indicated by sharp troughs or crests that
depart at least 0.03 inch from the mean trend. Whenever this occurs, report
"PRES UNSTDY" In remarks at the next ,.Iservation.

3.6.0 Barogran' V. The Darogram V. which is alro ternied "pl•oegillGe V,"
should be determined at stations having a microbarograph. When the baro-

gram Indicates a fall in pressure atthe rate of 0.01 Inch or more per hour, -
followed by an abrupt rise at tihe rate of 0,06 inch or more per houPr and
both the fall and rise each equal 0.03 inch or more; the lowest proesuie In
the V will be noted and reduced to sea level. Tie mean tomiperature u•sed
it the reduction will be determined in accordance with the following:

Q. Wheia ia thertlograph (or lhygrotherinograph) i8 available, select the
teniperatures corresponding to the time of the lowest pressure and
to the time 12 hours before.

b. When a thermograph is not available, select 'he temperatureA at
the preceding observation and at a time 12 hours before.

3,6.5.1 Reporting.

a. Wlhenever a barogram V i obs.uyvd, ropoirt as a romark at •lie

units, and tetiths of milliburtu, und time ofo~eutrrence, GIVT (e.g.,
"LOWEST PRigS (M1 2,3"t3"),

b. V I
b.EXAMPLE

I -- A
.70 1S. . _ __ _• I: i _ _ _/Z
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"a-b" represents a fall of approximately 0.07 inch at a rate of ap-
proximately 0.13 inch per hour. "b-c" represents a rise of approx-
imately 0.03 inch at a rate of approximately 0.22 inch per hour.

3.7 Pressure Tendency. The barometric pressure tendency comprises two
elements.

a. The net change within a specified time

b. The characteristic of the change during the period, based on

(1) The appearance of the barogram

(2) The direction of change, if any (i.e., higher, lower, or no
change).

3.7.1 eqtenc Pressure tendencies should be determined at the time of
each 3- and 6-hourly observation at stations equipped with a microbaro-
graph. Determine the elements from the trace for the full 3-hour period
ending at the actual time of the observation.

3.7.2 Pressure Change. Determine the net change in station pressure for
the preceding 3 hours to the nearest 0.005 inch by subtraction using the ap-
propriate entries in column 17 of MFI-10. If an observation was not taken
3 hours earlier, determine the change from the barogram.

3.7.3 Pressure Characteristic. Classify the characteristic of the trace for
the 3-hour period, using the code figure in table A3-12 corresponding to the
same general pattern. When the tendency of the observed trace is incom-
patible with the sign of the net change select the tend&ncy that is most nearly
compatible with this sign. When fluctuations in the trace vary ir. amplitude,
visualize a smoothed trace that contains not more than one peak or one
valley, or in the event the trace contains more than one major fluctuation of
appro.imately equal amplitude (e.g., one peak and one valley), the trace
should be smoothed to reflect the trend of the most recent fluctuation. The
most recent fluctuation usually is ignored when it is of relatively minor
amplitude, as shown in table A3-12, example H opposite code figure 1 and
example F, opposite code figure 0.

FNITIFI R# I- 1/ 1/71
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Scale-vernier ratio 24:25
Smallest interval 0.002 inch

Scale Vernier

0.016 a --- 4/ 10

S0.0o14 6-...../10

a-b represents a scale increment of 0.002 inch. between values of 0.014"
at b and 0.016" ata. b-d represents 6/10 of the difference between a vernier
reading of 0.014" (when d is coincident with b) and a vernier reading of0.016"•, i.e., 0.002" X 6/ 10 = 0.0012" (0.001" when rounded), giving a vernier

S~reading of 0.0 14 + 0.001 = 0.0 15 inch. 4

Figure A8o-3. Mercury barometer readings obtained from vernier.

R/I-I/I/71 FMH #1
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4.1.6 Correction of Mercury Barometer Readings. Readings of mercury
barometers should be corrected for scale error and capillarity, gravity,
removal (i.e., the difference between the actual elevation of the barometer
and the assigned station elevation), and any known residual errors. The sum
of these corrections should be obtained from the barometer correction card
as issued or verified by the pertinent regional headquarters or intermediate
maintenance shop.

4.2 Station Pressure from Baro.raphs.

4.2,1 Reading Barographs. Obtain readings from barographs as follows:

a. Tap the top of the instrument case lightly

b. Read current chart value to nearest 0.005 inch or 0.1 mb, inter-
polating for values lying between the printed ordinates

c. Algebraically add the correction determined in accordance with
A3-2.65 to the value obtained inpara. b. above, to obtain the station
pressure.

4.2.2 Time Check. Make a time check on the barograph im-
mediately after the 6-hourly correction has been determined. The line
should be about equal in length tothe width of two divisions on the chart and
should be made carefully to avoid injury to the delicate mechanism of the
barograph.

4.2.2.1 Do not make a time-check line whenever the instrument is cold
enough that the pen might not return readily to tile pressure trace because
of increased viscosity of the fluid in the damper or dashpot.

*4.2.2.2 (AP') AWS units will make time checks only when the barograph is

the primary instrument used for routine station pressure measurements.

4.2.3 Clock and Chart Scale, Ascertain that the clock is running and the ink
it appears that the pen will pass off the printed divisions of the chart, set

the pen up or down, equivalent to one full inch of pressure, by means of the
adjusting screw, renumber the lines accordingly.

4.2.3.1 (WB, FAA) Indicate on the chart the time of the adjustment (see
figure A8-4).

4.2.4 Barograms. Change charts at 6-hourly times (0000, 0600 GMT, etc.)
closest to ncon LST. If changing the chart must be delayed, change it at the
time of the next 3-hourly in order that the pressure-tendency record will
be uninterrupted. On barographs with 12- hour gears, change the chart daily.

a. (WB. FAA, N) Onbarographs with 4-day gears, change the chart on
the 1st, 5th, 9th, etc.

b. (AF) Change charts every 8 days and enter beginning date of trace.

lM,11 i ll- I /1 /71
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e. (WB, FAA) Disposition. Forward completed barograms monthly
with MF1-10 in accordance with A2-1.7.

4.2.5 Adjustment for Pressure. To adjust the position of the pen, turn the
knurled pressure-adjusting knob at the top of the cylindrical pressure-ele-
ment housing until the pen is at the correct station pressure. Tap the case
or chassis lightly to overcome any sticking in the linkage mechanism before
checking the adjustment of the pen. Adjust barograph to a zero correction
when:

a. Chart is changed and correction exceeds 0.01 inch or 0.3 mb and

b. Correction exceeds 0.05 inch or 1.5 mb (see A3-2.65).

4.2.6 Adjustment for Time. To adjustthe cylinder for time, turn it counter-
clockwise until all slack motion in the drive mechanism is removed. If the
pen position does not bear the proper relationship to the time-ordinate lines
after the slack has been removed, continue to turn the cylinder counter-
clockwise with sufficient force to override the friction drive until the timing
error is eliminated. Adjust the instrument promptly if, at any time, the
record trace is in error by more than 1/4 of a chart division.

* 4.3 (WB, FAA) Altimeter Setting from Aircraft-Type Altimeters. At
stations equipped with one or more aircraft-type altimeters, use the
following procedures to obtain the altimeter setting:

a. Turn the knob of the altimeter until the hands indicate the posted
elevation-scale value determined in accordance with A12-5.2.6 if
comparisons are made with a mercury barometer. If such com-
parisons are not made, use the actual elevation of the altimeter
less 10 feet as the posted elevation-scale value.

b. Tap or vibrate the alti-eter while resetting it to eliminate any

lag due to friction in the mechanism.

c. Recheck the setting after vibration and reset if necessary.

d. Read the altimeter setting, in inches and hundreths, from the
pressure scale which appears in a small window in the dial of
the altimeter.

When two aircraft-type altimeters are used, adjust both instruments to
the posted elevation-scale value and then read them at the same time. Use
the lowest reading as the altimeter setting. However, if the difference
between them eyceeds 0.05 inch at non-precision approach locations, or
exceeds 0.02 inch at precision approach locations, consider the altimeter
setting missing.
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(b) Used as a standby when hygrothermotneter dcwpoint son-
sor is not operational

(e) Used when hygrothermometer dry-bulb sensor is not op-
erational

(d) (WB, FAA) Used wlien telepsychrograph dry-bulb sensor
only is operational (wet-bulb 331F. or lower)

(e) (WB, FAA) Used when telepsychrograph is not in use
(temperature is 2011. or less).

c. Assume dewpoint (ice) to be the same as the dry-bulb, when tem-
perature is -350F. or lower, and compute the corresponding dew-
point with respect to water.

3.5.1 Dew ointEquals or Exceeds Dry-Bulb. When dewpoints frorn the sys-
tem in use equal or exceedthe dry-bulb and the system in use is within op-
erational limits; assume the wet-bulb and dewpoint to be the same as the
indicated dry-bulb, unless ice fog is present.

3.5.2 Dewpoint During Ice Fog. When ice fog is present, assume the dew-
point with respect to ice to be the same as the dry-bulb and compute the
corresponding dewpoint with respect to water. If the dry-bulb is obtained
from a hygrothermome ter, defer calibration checking while ice fog persists.

*3.6 Relative Humidity Computations. When there is a local need for these
data, determine values to tile nearest percent using a psychrometric
calculator, nomogram or table appropriate for the evaluation of the station.

3.7 (WB. FAA, N) Maximum and Minimum Temperatures. Obtain these
values from appropriate available equipment and determine them to the
nearest 'F in accordance with the following.

3.7.1 Maximum-Minimum Extremes. Obtain values from maximum-mini-
mum indicators in use (hygrothermometer or mercury- or spirit-in-glass
thermometers) when properly reset for exposure throughout the 6-hourly
period.

a. If for any reason a max or main indicator has not been properly
exposed or reset for the observation period. disregard the indi-
cated readings and

(1) (N) If the GMQ- 14semi-automatic weather system is inopera-
tive, secure these data from standby equipment, if available,
or the dry-bulb entries in column 7, MFl- 10.

(2) (WB, FAA) If a thermogram is not available for determination
of these data, obtain the max-mrin values from the dry-bulb
entries in column 7, MFI-10.
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(3) If none of the preceding procedure8 are possible, consider the
value(s) ntl'ing.

3.7,2 .WB) Thermograph .or .Hyrothormograph., If values are not available
from maximum-minimum lndicatorg, determine the values fromeoorrected
rocorder charts of thermographe or hygrothermographs.

3.7.3 (WB, FAA) TeleVy)h1ograh. Determine these values from the re-
corder •tace WVhen te station standard system is a telepeychrognaph within
operationil limits. Read maximum and minimum dry-bulb temperatures,
for any specific period, on the portion of trace "1" recorded farthest to the
right and left, respectively, during the period.

i
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CIHAP'I'ER A10

WIND

1. General.

1.1 c~zt, Wind Is measured in terms of velocity, a vector
that includes direction and speed. The absence of apparent motion of the air
ie termed "CALM". The direction and speed of the wind should be measured
in an unsheltered area. This will avoid, to a Ilrge degree, the measuring of
wind directions and speeds which have been disturbed by local obstructions
and will result in the reporting of winds more representative of tie general
weather patterns.

2. Definitions.

2,1 Wind. As used in this chapter, wind is the horizontal motion of the air
past a given point.

2.2 Direction of Wind. Winddirection is defined as the .Arection from which
the wind is blowing.

2.3 Variable -WindDirectiom. Wind direction is considered to be variable
when it fluctuates by 300 or more duringthe period of observation.

2.4 Light Wind. The wind is considered to be light when the speed is 6
knots or less.

S2.5 _ , Rapid fluctuations in wind speed with a variation of 10 knots or
more between peaks and lulls,

* 2.6 Squall. A sudden Increase in wind speed of at lenst 15 knots anc
suttained at 20 knots or more for at least 1 minute,

2.7 Wind Shift. A term applied to a change in wind direction of 45' or more
which takes place in lese than 15 minutes.

2.t WB) Fastest Mile. The fastest speed, in miles per hour, that one
",nile" of wind passeA the station.

2.9 Variation. Variation is the angle between true north and magnetic
north, It is either "cast" or "west" accordin~gas the compass needle points
to tile ecast oxr wvet of the geographical meridian.
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AIX1-3

CiHAPTER A1 I
PILOT REPOQRS

1. General.

1.1 Content. This chapter pertains to the recording and encoding of the
PIflIRP uessage, The Inclusion of pilot reports in tivhtion obse,rvations is
covered in chapter AB of this handbook. Since these r'ports are a valuable
source of iuforriation, not otherwise available, they should be obtained from
pilots in any way possible and disseminated whenever availablo.

2. Definitions. Reports of nieteorologicau plhonomena encountered by air- I
craft in flight are called pilot reports (PIREPS).

3. Encoding PIREP Messages. To prepare a PIREP moseage for tranr3-
mission, report distances in inautical miles and heights in hundreds of feet
an reported by the pilots. (Note pilots report heights, when above 18,000
feet, are based upon standard atmospheric relationships.) The elements and
their order in the message are: station identification, message identifier,
and text of nessage.

3.1 Station IdentofJtatioi,. Use the station call letters, international block
and •i'dex nmbers, or latitude and longitude of the station in that order.

3.2 M essage Idntifier. Enter the contraction "PIREP".

3.3 Text of Message. Several pilot reports may be combined in the text of
a PIRIEP message to avoid repetition of the station identifier, PIREP, etc.
The data will be entered as follows:

3.3.1 L.oeation andLor Extent. Enter the location and/or extent of phenom-
ena reiative to a nationally knowr woatheir reporing itoe, Express diotances

in nautical miles, For example a PIROP received at Dover AFD with a lo-
cation given as over SIE should be encoded as 47E DOV.

3.3.2 jjim. The time, GMT, the phenomena were actually observed, if
knIown.

3.3.3 Pile none. nA. Insofar ass is known, data will be reported as follows for

the following phenomena:

a. Clear-Air Turbulence. Enter inteonsity, the cointraction "CAT,"
proximity of clouds, duration (if known), height of phenomenon, and
tYpe of aircraft. When negative CAT is reported use the contraction

"CAT NONE" in the report, M

Pire1/1/71 pMal b!1a
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Al 1-4 PILOT REPORTS

b. Condensation Trails. Enter "CONTRAILS" followea by their height
and type of aircraft.

c. Duststorm or Sandstorm. Enter "DUSTSTORM" or "SANDSTORM",
height of aircraft and the horizontal visibility in the obscuration ifaircraft is in the obscuration, and the height of the top of obscura-
tion if known.

d. Electric Discharge. Enter "DISCHARGE" followed by altitude and
type of aircraft.

e. Smoke or Haze Layer. Enter "KLYR" or "HLYR" followed by theheight of the phenomenon and "VSBY" followed by the horizontal
visibility within the layer.

f. Hail. Enter the term "HAIL" followed by the height't which hail
was encountered.

g. Icing. Enter intensity (TRACE, LGT, MDT, SVR), type (CLR,RIME, MXD), the contraction "ICG," the height icing is encountered
and the type of aircraft.

* h. Lightning. Enter frequency (OCNL, FQT), followed by LTGIC,LTGCC, LTGCG, LTGCA as appropriate,

i. Sky Cover. Enter the appropriate sky cover symbol preceded by
the height of the base and followed by the height of the top. Enter"U" if a sky cover symbol is unknown. If the aircraft is in the
clouds, enter "INC" and the height of the aircraft.

j. Thunderstorm, Enter areal coverage (ISLTD, FEW, SCTD, NMRS)
or if storms are reported in a line, enter description (LN, SCTDLN, BKN LN, SLD LN). Follow areal coverage with the contraction
TSTM(S), the orientation of storms, height of the base and tops, andtype of lightning.

k. Tornado, Funnel Cloud and Waterspouts. Enter "TORNADO, FUN-NEL CLOUD or WATERSPOUT" as appropriate, the direction
of movement, the height and amount of parent cloud and any
information considered significant.

1. Turbulence (other than clear air). Enter intensity (LGT, MDT,SVR, EXTRM), followed by "CHOP" or "TURBC," whicheveris reported, the height of the turbulence and type of aircraft.

* rn Wind. Use the contraction "WND," the true direction to thenearest ten degrees and speed in knots, and the height of the
reported wind.

FMH 1/- 
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5. Dissemination. All pilot reports should be given local and longline dis-
semination as a PIREP except:

a. When two or more reports have substantially the same information,
disseminate only the most recent.

b. Reports of sky condition which have been incorporated into a record
or special observation (see chapter A4). When a pilot report is sent
as part of a special, the data will be included in the next record ob-
servation unless later information indicates that it is no longer
valid.

c. Data need not be disseminated locally when they are substantially
the same as data transmitted within the past 30 minutes.

* 5.1 (AF) PIREP Evaluation. Pilot reports will be evaluated by the forecaster
to determine the need for longline dissemination, except as follows:

a. Cloud height values entered in the aviation observation (columns 3

and/or 13, AWS Forms 10 and 10a).

b. Hazardous phenomena (see paragraph 5.2 below).

When a forecaster is not on duty, all pilot reports will be disseminated
locally and longline, except for those that duplicate previously disseminated
reports or reports containing only cloud height data used in the aviation
observation. If determined to be desirable locally, procedures may be
established whereby a forecaster evaluates all PIREPS prior to local
dissemination except those PIREPS received by the ROS observer.

5.2 Hazardous Phenomena. Pilot reports containing te following weather
phenomena will be given immediate local dissemination and transmitted as
with appropriate communications manuals.

a. Tornadoes, funnel clouds, and waterspouts (also see YA7-3.1)

b. Severe or extreme turbulence

c. Hail

d. Severe icing.

R#1-1/1/71 FMH fI
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CHAPTER A12

OPERATION OF EQUIPMENT

1, General.

1.1 Content. This chapter contains instructions for the operation of nieteor-
ological instruments and related equipment, Each of the sections of this
chapter pertains to an element in the observation. These elements are
arranged in the same order as in chapters A5 through A10. Thus, section 2
pertains to ceiling measuring instruments, section 3 to visibility measuring
instruments, etc.

1.2 (AFl) Oereting Instructions. Each unit will maintain a current oper-
ating technical order (TO), or appropriate portion thereof, with or near the
associated observing equipment for easy reference.

2. Cloud Height Instrumentation Operating Procedures.

2.1 Preparation of Sky Covert Height Tables. Prepare sky cover height
tables as follows:

a, Compute tables for each ceiling light and ceilometer baseline on
the basis of h = b x tan 0; where "b" is the baseline, "0" is the
angular reading and "h" is the sky cover height or vertical visi-
bility.

b. Add algebraically the difference betweenthe height of the observa-
tion site and the field elevation to each tabular value. Use ground
elevation for stations not located at airports.

c. Round each of these sums to the reportable height increment listed
in table A3-2.

d. Separate tables need not be prepared for multiple ceilometer in-
stallations with identical baselines when the difference in the height
of the projector trunnions (rotation pivots) is less than 10 feet.

* 2.2 Period of Ceilonieter Operation. Operate the ceilometer in accordance
with the following:

a. When clouds within the height determination capability of the in-
strunient or fog are present, or are forecast or expected to be
present within 3 hours.

b. When a local need exists for operation of the instrument.

c. If none of these conditions exist, .and are not expected to occur
within 3 hours, place the ceilometer in a standby status.

2.2,1 (WB_ FAA) Detector Operation. Do not turn off the detector of the

fixed beam ceilometer.

R111-1/1/71 FMH #I
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2,3 (WB, N) Ceiloiueter Rhcorder, The Alden Coiloin ter Recorder gives
a continuous and permanent record of cloud height, The record is made on
special paper and the marking is accomplished electrically. Since conditions
of clouds and visibility vary conside rably, each observe r under the guidance
of a more experienced observer or an electronics technician should experi-
ment with the controls of the RBC recorder until he becomes familiar with
the effects produced by changes in settings.

2.3,1 Starting Procedurie. To start the RBC recorder:

a. Push Master AC switch on.

b, Wait 30 seconds. If System Start panel indicator light cornes on,
C

it indicates that the System Start switch has been loft in the ON
position and the recorder is not synchronized with the projector.
In such case, push System Start switch to OFF (panel light off).
Wait until Helix drumn stops. (Chart illumination light off.)

c. Push System Start switch to ON position. (Panel light on) (When
Helix drum starts, chart illumination will turn on.)

d. Check synchronization, When checking the synchronization of the
recorder to the projector, the DARK MAX should be OFF, and the
SIGNAL LEVEL CONTROL and the TONE LEVEL CONTROL should
be in the extreme counterclockwise, "OFF" position. Coarse syn-
chronization of the recorder and projector is accomplished when
the zero pulse from the projector prints over or near the zero
degree mark of the recorder. If out of synchronization, the zero
projector pulse may print anywhere on the trace.

e. Calibrate Recorder. Fine calibration of the recorder to the pro-
jector is accomplished by adjusting the zero degree mark of the
recorder so that it is centered on the zero projector pulse (the
zero projector pulse is the longer of the two). Fine calibration is
achieved by adjusting the lever located on the left side of the re-
corder, Move the lever up to move the zero degree mark of the
recorder to the right.

f. Set signal level in accordance with the following:

Max Indicated Signa~l Voltage at Meter4 Sgiaal !L,evel Control

0 2 volts 5 -0
2-6 4- 8
6 volts and above I - 4

Note: The meter readings are usedmierely as a guide. Signal level
settings of individual recorders may not always follow the table.

VI\'H Il1 RUl-1l 1/71
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3. V jitb}iiif, lniineitl|W lutation.._. 0!-1 ~drs

3.1 Tratsmissometer Operation. Operate the transmnlesometei'In accord-
ance with National Bureau of0 Sandards Report No, 2588 (Rovised) and sep.-
arate linstruetionR. Where they differ, the separate instructions will take
precedence, within the service(s) concerned, over the National Bureau of
standarde instructions.

3.1,1 (QF) TransmLsqmeter Period of The
will be operated continuously.

* 3.1.2 (AFl) RVR Computing Set Operation. Operate the set in accordance
with the-ollowtng .

a, When visibility is two miles or less or is forecast to he reduced
to two miles or less within three hours.

1. When a local need exists,

c. If none of those conditions exist, or ar• not expected to occur
within three hours, the set may he turned off.

3.2 (WB, FAA) Adjustments and Calibration Checks.

3.2.1 TLower Notificqatin, Notify the tower and TRACON immediately of
performance cheeks (including daily and weekly checks), or adjustments
such as background adjustments and zero adjustments that are likely to af-
feet their readings of runway visibility or runway visual range.

3.2.2 Background Measurements and Adjustments. These instructions are
applicable at transmissometer stations not equipped with RVII vonipIter-s..
Separate instruction-s w.i-ll Iho supplied for use at computer installations,
"Background Level" measurements should be made whenever It is likely
that the background level may be great enough to invalidcte the IVV or RVI
values determined from the equipment.

3.2.2.1 Method of Measurement. Background Level" Iiasurements are
made as follows:

a. Depress the BACKGROUND switch to the TEbT position

b. Read the indicated value of the adjacent recorder trace

c. Release the switch button (to return it to NORMAL !)osition).

d. If the reading in "b" exceeds I percent of full-scale value, adjust
the ZERO ADJUsTIM EN'I'control, as necessary, to reduce the read-
ing to near tero.

I{#1 1/1 '•1 M ' I;l -
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3.2.3 Daily and Weekly Checkv. In addition to tie background measu)'ement
specified in !3+2j2, see appropriate Separate instructions.

3.2.4 Readout Check, Check concurrent readings of all readouts, (ueually
in Tower, TRACON and WB) once during each 8-hour shift. Simultaneous
readings made with the assistance of TRACON ortower personnel should
conform to the following standards:

a. HVII compkiter readouts sho.dld display identical V. mu at all posi-

tions and normally should i tree within one reportable value with

concurrent values derived fronm the recorder trace and appropriate
table s.

b. RVV meter readouts should display npproximately identic-al valueS

system il a test condition, a; follows, and involve the controls on

thie indicator panel:

(i) hIform meter readout positions of the beginning of tllh test

peo od.

(2) Switch the ZtRO control to TEST position.

(3) Use the ZERO ADJUSTMENT control, if necessary, to zero
the recorder.

(4) Obtain meter readings from all positions in terms of the +
departure of each meter needle from tile "0" graduation of the

meter scale in terms of the width of the needle separating the
night and day scales. Departures should not eoeed+0.5, i.e.,
a departure equal to one needle width,

(m) Reset 7.zRO switch to NORýMAL.

(6) Set the CAIIBRA'rE nwitch to CALII3RATE.

(7) Adjust the CALIBRATION ADJUSTMENT control for a re-
corder reading as follows:

V I-' II 1 # 1- /1 71
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Ti'i 11•i iss olnetc 1' Cotlvcrqic.i V alues

Ruaway Visual Range Runway Visibility

25o ft. no ft. ?so ft. 250 ft. !uo ft. 750 ft,
I3aseline 1-lie line 13useline liaeline 13aseline Bast-lin

BcCO~doI 91 4 , j8t3 77 4 90.9 82 G 75, 1
ltuadings

I 1 I7b mile (the gr'aLduatioll
ee6000 ft, separating the 1 3/8 and

on DAY Scale:• II/2, mile in'rementtp)

Percent of991
Full Scale

(8) Obtain meter readings from all positiorls in terms of the +-
doparture of each meter needle from the 1 7/16 mile DAY __

scale graduation mark on the moter face. The meter needles
should not depart from the specified graduation by more than
four needle widths.

(9) Adjust the CALIBRATION ADJUSTMENT control until tVe re-
corder reading is 90.0 and reset the CALIBRATE switch to
NORMAL.

(00) Inform the meter readout positions of the end of the test.

(1i) Discontinue the use of meters that do not agree with calibrated
recorder readings within the limits specified above. Notify thi.
resp~onsible .ectro.nics techician oc mleteirs that fall outside
these limits.

3.3 Trax mission Variation. Almost all short term fluctuations of ruiway
visibility or" runway visual range as displayed or ,he recorder and applicable
mineter or computer readout are real. The transitissonCtelr is very sen.Sitive
to the varying light t ranslaission characteristics of the atmosl)here; varia-
tions which occur particularly under low visibility conditions. For this
reason, caution must be used in rejecting visibility or visual range values
as erroneous. A lamp which is falling can cause false transmission varia-
tions (see separate instructions applioablo to the agency).

3.4 (WB_ FAA) Eatp nent Outage. 'rihe FAA is responsible forrnmolito'ri•ug
the pe-ioriance and determining the operationai status of til tPVItIiVV
systems not an integral parf :)f an AMOS, for removing from and restoring

to service such systems, ald for advising all concerned of such actions.
Whenever a malfunctioning is suspected arrangements will be made for
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necessary electronic performance and visual checks on the system includ-
ing, if feasible, a comparison of indicated values with conditions in the area
of the transmissometer. If the malfunctioning is obvious or is verified by
the checks, the system will be taken out of use until repairs are made. Upon
removal of the system from service the following action will be initiated:

a. Notify immediately all readout positions (either RVR or RVV) that

data are no longer valid and shall not be used.

b. Notify the responsible electronic technician of the malfunction as
quickly as possible.-2

c. Enter a notation of the outage on the FAA maintenance form; show
the date and time the system is taken out of service.

3.5 (WB, FAA) Equi ment Restored to Service. When the FAAdetermines
the system has been restored to operational status and returns it to service,
all readout positions will be notified that RVR or RVV data may now be used
and an appropriate notation will be made on the FAA maintenance form

-showing the date and time the system was placed back in service.

1- 71
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might affect the reliability of the readings. The pressures determined are
adjusted to a single elevation. The established practice is to apply the cor-
rection for the difference in eleations to the pressure at the airport sta-
tion(s) if there is one. Obtain this correction for difference in baromneter
elevations from Form WBAN 54-6.5 (formerly WB 1060), using as temper-
ature argument the mean of the outdoor temperatures at the two offices at
the beginning and ending of the comparisons. If the difference in elevation is
greater than 100 feet, both the mean temperature and existing station pres-
sure are used to determine the correction. Comparisons need not be made
if the difference in the elevation of the barometers exceeds 200 feet. rhe
Form WBAN 54-6.5 is usually prepared by the Weather Bureau Head-
quarters hut in an emergency the correction may be prepared by regional
headquarters or station personnel.

5.2.9 (WB) Disposition of Form WB Form B-1. Send the original copy to
your regional headquarters for forwarding to Weather Bureau Headquarters.
Retain a copy at the station. Prepare and forward other copies if required
by regional instructions.

5.2.10 (WB) Disposition of MFl-13. Comparative data enteredon"Barom-
eter Comparisons, MFI- 13, " will be filed at the originating stations. A rep-
resentative of the regional headquarters will periodically review the data
and discard any of the forms which are more than 18 months old and are no
longer needed.

* 5.2.11 (AF) Disposition of AWS Form 85. Completed AWS Forms 85,
"Barometer Comparisons," will be casefiled by the originating station
and retained as permanent records with the aneroid barometer. This file

will be destroyed when the instrument is returned to supply or main-
tenance channels, and a new file will be established for the replacement
aneroid barometer.
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6. Termperature and Humidi ty Instrumentation Operating Procedures,

6.1 Dry-bulb Thermomneter. When driving rain or snow is occurring, dry
the bulb and shield it from the precipitation as long as necessary to permit
di.qsipation of extraneous heat before reading it again. Use this reading for
psychrometric purposes rather than the reading normally made when lowest
wet-bulb reading is taken. When frost forms on the thermomneter, remove it

with a warm cloth and allow sufficient time for the dissipation of extraneous
heat before reading the thermometer.

6.2 Wet-bulb Thermometer.

6.2.1 Moistening the Wet-bulb. The procedure used in moistening the wet

bull) varies according to whether the dry-bulb temperature is above freez-
ing, near, or below freezing, and whether the relative humidity is high or
low.

6.2.1.1 Temperature Above Freezing. Moisten the wet-bulb wvith clean
water just prior to ventilating the psychrometer (even though the humnidity
is high or the wick already appears wet). If, however, the temperature is
high and the relative humidity is low, or it is expected that the final temper-
ature of the wet-bulb will be 32° or less, moisten the wet-bulb thoroughly
several minutes before taking a reading so that a drop of water will have
formed on the end of the bulb. This procedure will reduce the temperature
of the wet-bulb without danger of the wick drying out before the temperature
reaches its lowest point.

6.2.1.2 High Temperature and Low IHumiditX. In areas where the tempera-
ture is high and the relative humidity low, use precooled water for moisten-
ing the wet-bulb to avert premature drying of the wick. Water can be pre-
cooled for this purpose, by storing it in a porous jug. To avoid altering
moisture conditions in the shelter, do not keep this jug in the shelter. If
this method should not be effective, extend the wick from the wet-bulb to an
open container of water and keep the end of the wick immersed in water be-
tween observations. When the psychrometer is ventilated, remove the wick
from the water until the wet-bulb thermometer has been read. Regardless
of the method used, ventilate the psychrometer in accordance with 56.3 be-
fore determining the wet-bulb temperature.

6.2.1.3 Temperatures Below Freezing. At wet-bulb temperatures below
320 F, if the wick is not frozen touch it With clean ice, snow or another cold
object to induce freezing. If the observer is still unable to induce freezing
of the wick, use the low temperature range of the psychrometric calculator
for the computation of psychrometric data.

6.2.1.4 Dry-bulb Tenmjperature Below 37°F. At dry-bulb temperatures of

3 7•' or below, use water that has been kept at room temperature in order to

melt conmpletely any accumulation of ice on the wet-bulb. Moisten the bulb

R..11 -i /i1/4
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thoroughly, at least 15 minutes before ventilating the psychrometer, and
longer if necessary to permit the latent heat, released if tho water freezes,
to be dissipated belore ventilation is begun. Do not allow excess water to
remain on the wet-bulb, since a thin, thoroughly cooled coating is necessary
for accurate data.

6.3 Psychrometer Ventilation. Ventilate the psychrometer for about 10
second.• The minimunm s of air passing over the psychrometer bulbs
should be 15 feet per second. This is approximately one revolutiot, per sec-
ond of the geared (2 to 1 ratio) whirling psychrometer crank, N~o revolu-
tions per second of the sling psychrometer, and three and one-half revolu-
tions per second of the crank of the psychrometer fan or reotor (direct-
drive) whirling psychrometer.

6.3.1 Sling Psychrometer Ventilation. Ventilate the sling psychrometer as
follows:

a. Select a shady spot with no obstructions within a radius of the
whirling sling

b. Face into the wind

0. Hold the handle at arm's length while whirling the psychrometer.

6.3.2 Obtaining eadingsC. After proper ventilation has been achieved quick-
ly read both thermometers, wet-bulb first. Repeat until two successive wet-
bulb readings are the same, indicating that the wet-bulb temperature has
reached its lowest point. If the wet-bulb temperature rises between succes-
sive readings, remoisten the wick and reventilate. Accurate readings are
especially important at low temperatures, where a given wet-bulb depres-
sion has a greater effect on the accuracy of psychrometric computations.

6.4 (WB, FAA) Correctio•,c Apply corrections to all dry- and wet-bulb
thermometer readings under conditions a. and b., and to all wet-bulb ther-
mometer readings under condition c. These conditions are:

a. Whenever the temperature indicated by the thermometer is above
42*, and the instrumental correction is +0.3* or more in the case of
mercury thermometers or +0.5' or more in the case of spirit-
filled dry- bulb the rmome tersq.

b. Whenever the temperature indicated by the thermometer is 42* or
less.

c. Whenever the wet-bulb thermometer has an indicated reading
higher than that of the dry-bulb thermometer. If the reading of the
wet-bulb thermometer, after the correction has been applied, re-
mains higher than the dry-bulb reading, disregard it and use the
dry-bulb value for both temperatures.

#1-1/1/71 -I 1 1
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6.4.1 Correction cards are furnished for calibration intervals of 100 or 20'.
Interpolate between calibration intervals for a correction to an observed
reading. Tables or graphs for this purpose may be prepared locally. Add
the appropriate correction algebraically to the reading of the the rmometer.

EXA MPLES

Reading of the thermometei ------- 62.1
Correction to be applied---- -.------ -0.5

Corrected reading ----------- 61.6

Reading of the thermotnete ------- - 8.2
Correction to be applied----- - ----- 1 .2

Corrected reading ---.------- -9.4

Reading of the thermometer ------ +0.4
Correction to be applied ---------- 1.2

Corrected reading- --------- -0.8

6.4.2 The supplying of correction cards for maximum and minimum ther-
mnometers has been discontinued, If they are available, they need not be used
inI determining temperature extreines.

6.5 (WB) Thermograph or Hygrothermograph.

6.5.1 'Time-Check Lines, At each 6- heourly observation, make a time- cieck
mark on the trace by raising the pen the width of two printed temperature
intervals.

6.5.2 Changing Charts. Change charts on 7-day thermographs on the 1st,
8th, 15th, 22nd, and 29th of the month, at 0800 LST or as soon thereafter as
practicable, except stations obtaining hourly te rope ratu re s from the the rmno-
gram for entryonMF1-10or WBFiorm 610-10 may change them on Fridays
to conform. with •, ,,ailing instructions. Before placing the chart on the ther-
mograph, use a typewriter, rubber stamp, or pen and ink to enter the fol-
lowing data:

a. In the upper left-hand corner, or in spaces provided, enter the
station name and type (W BO, WBFO, etc .), meridian of local stand-
ard time and, on the first of the month, the time that the pen is
touched.

b. Across the top of 7-day charts at each noon line, enter the corres-
pondiig date.

c. Above the point where the trace will)begin, enter the dry-bulb tern-
perature to whole degrees and the time of beginning to the nearest
minute.
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6.5.3 To change the chart move the pen aside with the shift rod and lift the
cylinder until it is clear of the spindle. Wind the clock and replace the chart.
Be sure that tie bottom of the new chart rests against the shoulder of the
drum and that tile chart fits the drum snugly, with both ends under the spring
clip. The horizontal lines should coincide where the ends overlap. Replace
the cylinder on its spindle, and adjust the position of the chart for time and
temperature before replacing the pen on the chart,

6.5.4 After removing the chart:

a. Enter the time of any adjustment, an arrow indicating the point of
adjustment, and the dry-bulb temperature if adjustment other than
that for time has been made.

b. Above the end of the trace, enter the time of removal and the dry-
bulb temperature to whole degrees at the time the pen was lifted
from the chart.

c, At first-order WB stations enter above the time- check lines,
the difference (to whole degrees with proper algebraic sign) be-
tween the thermograph reading and the corresponding dry-bulb
reading; above the point of maximum and minimum temperatures
for the day, enter similarly the difference between the thernmograph
readings and the corresponding readings of the maximum and min-
|mum thermometers in the same shelter. Example: ,naximumn tem-
perature from col. 66 of MFl-10, 48*/ maximum temperature from
thermograph trace for the corresponding time, 500; correction
entered on the thermogram, -2.

6.5.5 'rime Adjustment. Adjust the chart for time by turning the cylinder
until the pen point is slightly to the right of the appropriate time-arc line on
the chart. Take up the play in the gear mechanism by holding the top edge of
the cylinder lightly and turning it counter to the direction of normal rotation
until the pen point indicates the correct time. Adjust the instrument prompt-
ly if at any time the record trace is in error by more than 30 minutes on a
7-day thermograph, or 10 minutes on a 1-day thermograph.

6.5.6 Temperature Adjustment. When the chart is changed, adjust the ther-
mograph to the dry-bulb temperature, if necessary, by means of the adjust-
ing screw located on an extension of the pivoted end of the sensing element.
During the process, tap tile instrument lightly to eliminate transient fric-
tional effects in the linkage mechanism. Adjust the instrument promptly if,
at any time, the recorder trace is in error by more than 51. When it appears
tha L the pen will pass off the printed divisions of the chart, set the pen up or
down equivalent to 100 or 200 by means of the adjusting screw, renumber the
lines accordingly, and indicate on the chart the time of the adjustment. If
after adjustment to any intermediate temperature, the thermograph reads
too low at the time of daily maximum temperatures, and too high at the time
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6 .5.7 Disposition. Forward comnpleted the rmogramis or hygrothe rmograms
for the month, including the one ending at 0800 LST onl the- first of the fo-
lowing mionth, to thle NWRC not later' than the second wor king cday of the
following month. Assemble tile charts inl chronological order with the first
day of the month on top,

6.6 (W13, F'AA, N) Ile se ttingMaxýtimun and Miniimt-um Th'ermiomieter~s.

6.6.1. Maximum The rmorn tr Before resetting the maximumi the ruiom
e ter be sure that the mercury columin is resting onl the constriction at the
b ase. Otherwise, the glass forming the constriction may bo broken when the
thermiomeiter is spun. To reset it, spin the thermometer until its reading is

thesae s thto h r-builb temiperatu~re. If thle readings of thle dry-
bulb and maximumn thermomneter disagree, check the thermometers for thle
source of error in accordance with maintenance instructions. Lock the thler-
niometer in place onl the support. Whirl and reset the maximnum therioni-
e ter' at each 6-hourly and midnight observation.

6 .6.2 Minimum TIhermometer, Reset the minimum thermometer after the
maximum thermnometer has been reset by turning it to a vertical position
and holding it bulb-end up until the index reaches the end of the column and
the reading is the same as the dry-bulb tem-peratuire.

6.6.2.1 Disag reemnent of Dr-Bulb ) an Miinu Thermometer Reading s. If
the reading~s of tile mnumand dry-bulb thermometes isgrcheck
thle the rmomette rs for the possible source o1f error in accordance wvith

its correct position. Reset the minimumn ther-mometer at each 6-hourly and
midnight observation.

6.6.2.2 Erroneous Readings. Minimum thermometers are subject to errorse
caused by separation of the spirit colunmn. Sometimies the spirit vapor con-
denses inl thle Upper enidof the bore to form one or two short segments above
thle rest of the column, At other tines, bubbles that form in the column may
t rap the index. JLrroneous readings will result in both eases, and thlerefore,
the thermomneter should be exa-itned at each observation for separation of
thle columnn. Errors also rePsult from recession of the index owing, chiefly,
to the shelter being jarred or subjected to vibration by the wind,

6.7 (WB. FAA) eodigT j'co e(Telepsy" ograph). The re-
cordinig telepsych rornetem' measures dry-bulb teinperatures and wet. bulb



depressiouRm. The L & N (Leeds and Northrup) resistance ineasuring, miul-
tiple-point type of instrument measures dry-bulb temiperatures from 200 to
1200, and wet-bulb dopreseions from 00 to 50" at dry-bulb teraperatures
above freezing. The two baSIC knlitS Of thiS tclopsychronietvi- are thle sensing
iinit and the recorder,

6,74 Sensing Unit. The sensing unit contains two continuour~ly ventilated
resistance thermometers, called thermohmns, which corre-cpond to thle dry-A
and wet-bulb therniometers of miercurial psychronmeters. One of the
therxnohms is covered by a wick that Is par~tially immersed in a tray of
water automatically replenished fromn a conical reservoir. To gain Lkcle~ss
to the thermochms and reservoir, loosen tile knurled nuts on each of the
three supporting legs near live bottom of the cylindrical housing, Turn the
housing slightly before lowering it over thle legs.

6.7.2 Recorder Atapro ately 1-minute periods, tile recorder prints
alternately the current dry-bulb temperature and the depression of the wet-
bulb on a chart whose vertical lines represent 10 intervals of dry-bulb tern-I perature and 0.5" Intervals of depression, Thle dry-bulb teniperature trace
consists of a dot and tho figure "I" printed siniultaneously. Thle wet-bulb
depression trace conlsists of a dot und the figure "2'FTle timie (LST) is in-
dicated on the chart by the horizontal lines identified by thea figures 0 to 2.3
printed near the left margin.

6.7.3 Recorder Additional Inforimatio. A comiplete description of thle re-
corder mnechanism, charts, and details of operation and maintenance, will
be found in the 1L & N booklet furnished with the recorder. Thle small Cali-
bration dial in the uppeý, left corner of the recorder should not be adjusted
except by a technician. To reduce the chance of accidental inovemrent of tile
dial, use scotch tape to fasten it securely against the recorder chuassis,IL6.7.4 Annotation of Telejinschrometer Ch.arts. knnotate charts ias follows:

a. At each 6-hourly observation, enter it short line followed by the
notation t"610 to the right of the diry- bulb reading.

b. Each day, stamp the mionth, date, anid year oil the extrelle right
side of the form near tile noon time line,

c. At the time the formn is removed frovi thle recorder, enter the sta-I
tion namie and the date of beghinning and ending of the recovd at the
end of the ti-aces and approximately midway between the margins3
of the formi. Beneath the station namie and near the end of the
traces, identify the ordinates of the wet-bulb depresion and dry-
bulb, scules by labeling themn in incriemnentts of IGO. Identify thle
Acales as "1-dry bulb" and "2-depression."
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6.7.5 Time Adistrnent. When a new roll ofpapor is first Installed, or when
lrecord i I orrect with respect to time, adjust tho paper for time by
turning the upper cylinder on the recorder, and enter the local standard
time of the adjustment near the traces with arrows to indicate the points of
adjustment,

6.7.6 Disposition. Forward talepsychroineter records completed during the
month to NWRC not later than the second working day of tle following month.

6.8 fl yBrothermometr and.i~quivalent Steims.
•6.8O._ . atingla The operating range of ihe seinsort, W, normally the
ESame as te graduated ranlge of the dial indieators or the recorder chart.

The normal operating ranges are:

a. Dry-bulb

(1) (WB) -50 0 F to +1209F

(2) (AF) -8 0 0F to +130F

(3) (N) -301F to +1301F

b. Dewpoint

(1) (WB) -20 0 F to +60OF or -40 0 F to +001F

(2) (AF) -50oF to +9001

F (3) (N) -30F to +120°F

(4) (WB, N) The dewpoint should not be determined from these
Instruments when the relative humidity is less than 15 percent,

6.8.2 W .BAA) Comparison Data from H grothermometers. Upoi instal-
lation of a hygrothermomoter, comparative data between inaximum and mnii-
imum 6-hourly synoptic extremes at the shelter site and the hygrother-
mometer site will be lobtained for a period of I yeaor. This action is not
required if the shelter site is changed or a shelter is removed or unavail-
able on the date of the hygrothermometer installation.

6.8.2.1 Comparison Routine. Make comparisons as follows:

a. Read the hygrothermometer indices first aud before resettingde-
terinine that the indicated extremes are compatible with the hourly
tempreratures entered on the observational form for the 6-hourly
period involved.
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b. IReset the maximum and minimum hygrotheri ometer indices. As
soon as possible, read Ohm Ohelter- mounted maximum and mini-
mum the rmome ters,

c. Before resetting the shei,_. extremnt. thermometers, compare their

readings with the corre aponding hygrothe rmomete r ext tre mes.

d. If the shelter reaJings differ by more than three degrees from the
corresponding readings of the hygrothermorneter, retheck the
readings of the shituter extreme thermometers.

e. Re-cordl temperature extremes from thle sheltei' thlerimomete rss inl
block 90 of MFi- I10, using the following example as a guide.

Compa2arison Temps

MID TO 0050 62 60
0050 82 60
0648 60 54
1254 6u 56
1848 80 66
MID 66 62
DAY 80 54

6.8.3 (WB, FAA) Resetting Hygrothermnometer Indices. After each obser-
vation of maximum and mininlmm temperatures reset thle "max" and "nm"
indices (pointers) in the followving sequence:

a. Turn the LARGE reset knob slowly counterclockwise until max
temperature index is adjacent to. or coincides with (according to

-dc ,•,, l , ..the pointer.

b. Turn the SMALL reset knob slowly clockwise until the main tom-
perat're index is adjacent to the cnrrent-temperature pointer.

c. Check to determ-ine that adjustment of the main temperature index

did not move the max temperature index.

6.8.4 W. A._AJN) Performance Documentation. Record the time and date
of changes in instrumonts and exposure sites and the reason for such
changes, ill "Remarks, Notes, and Miscellaneous Phenomena'' block of
LViFI-10. Similarly report the time, date and amountof changes in calibra-
tion of the hygrothermorneter of more than +1 6 P, in dry-bulb or dewpoint.

6.8.5 (W1, FAA N) Oality. Control. The measures described hero relate
to the making of calibration checks and such preventive and corrective
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maintenance as is not restricted to electronics technicians. In general, such
station maintenance includes:

a. Cleaning and replenishing lithium chloride salt solution on the

Dewcel

b. (WB) Use of test coils

c. (WB) Changing of tub s

d. (WB) Changing of plug-in type capacitors.

6.8.6 (WBL FAA, N) Calibration Checks. Normal calibration checks consist
of comparing the hygrothermometer dry-bulb and dewpoint values with
simultaneous values from a properly exposed comparison standard instru-
ment (sling psychrometer or ventilated shelter- mounted psychrometer).

a. Exposure of Comparison Standard. The comparison values maybe
observed at a site convenient to the office, as long as there is no
evidence that temperature.,s from surh a site are nonrepresenta-
tive, as for example, in case departures exceed specified limits
frequently and the reasons cannot be attributed to malfunctioning of
the telepsychrometer system.

b. (WB) rest coils should be used inevaluatingsystemperformance,
in accordance with the maintenance manual, to check indicator 'nd
cable performance.

6.8.6.1 (W13, FAA, N) Frequency of Checks. Calibration checks should be
inade:

a. Following maintenance (preventive as well as corrective mainten-
ance).

1. At least once a week, as near 1200 LST on Monday as practicable,
and mi)re frequently when calibration is suspect or previous com-
parisons suggest the possibility of unstable or otherwise unsatis-
factory performance. The frequency should be such as to keep
performance within the following limits, as far as practicable:

(1) 2'F. for individual comparisons made with the comparison
standard at a site rea-ote from, the hygroth,, rmometer sensors.
If this limit is e>.ceeded, make a comparison promptly at the
site of the hygrothermometet sensors, see (2) below, If the
average of these comparison denartures for the past three
months; exceds r%,, the frequency of comparisons should be
doubled, at lea,;t, and approximately concurrent checks should
be mada at the hygrotheimometer site until it is determined
whether the .dffeience is owing to the hygrothe, rmointeie or to
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an average temperature difference between the observing
sites. If a persistent temiperature difference is noted, it may
be applied as a correction to subsequent checks, as long as it
remains valid.

(2) I°F. for individual comparisons made with the comparison
standard at the hygrothermometer site. If this limit is ex-
ceeded discontinue use of the portion of the system concerned
until the trouble has been corrected. If periods of questionable
performance (from time of an unsatisfactory check at the hy-
grothermometer site to the time of the preceding check, either
(1) or (2) should begin to exceed 5 percent of total operating
time for a period approximately 25 times the average period
between checks (e.g., 6 months where checks are at weekly
intervals), the frequency of comparisons should be doubled, at
least, until stable operation is obtained.

(3) If the trend of the comparisons for the past 3 weeks show
a relatively steady drift toward higher or lower values of dry-
bulb or dewpoint, such as from deterioration of Dewcel 'coating,
and the range of the change equals or exceeds V0F., the fre-
quency of comparisons should be increased, even though the
limits in (1) or (2) have not been exceeded.

(4) A graph of comparison departures, or equivalent, is considered
necessary as an aid in evaluating system performance and in
determining the frequency of comparisons. WB Form 500- 11,
450-4, or other convenient graph paper maybe used. By plot-
ting plus or mi, - departures above and below a horizontal
zero reference line respectively, circumstances calling for
corrective aclion or increased frequency or com.pari sons
should be readily apparent; circumstances such as an increase
in absolute departures, in the frequency of excessive depar-
tures, or a tendency for departures to be consistently but un-
necessarily plus or minus, or undesirably variable. At a fre-
quency of one to two comparisons a week, a year's record call
easily be maintained on a single sheet8x 10 1/2"'graph paper.
If weekly comparisons are not made at the hygrothermoineter
site and comparison values suggest the possibility of a signif-
icant diffei ence in temperature between the two exposure sites,
a s fparate record should be made of comparison checks, made
xith the comparison standard exposed at the hygrotherniom-
''ter site at random times of the night and day until the source
Of the difference has been determined.

(5) Clean and recoat the Ii: wcel with lithium chloride solution,
in the manner described in the maintenance manual, each
quarter and more frn 1 aently if necessary, in order to assure
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satisfactory operation. Note in particular the special pre-
caut ions in the maintenance manual for removing and reinstal-
ling the Dewcel (see separate maintenance instructions).

6.9 Psychronietric Calculator. Use the scale based on the barometric
pressure nearest the normal station pressure (e.g., sea-level stations will
use 30- inch scale fox, all observations). At stations where the normal station
pressure is unknown, the appropriate scale should be based on the elevation
of the station, using table A12-2 as aguide in selecting a satisfactory scale.

'Fable A 12-2. Selection of Psychrometric
Calculator on Basis of Station Elevation

Station Elevation Computer Pre ssure Base
(Feet) (Inches of Mercury)

-531 to +392 30
+393 to ±1341 29
1342 to 2316 28

2317 to 3836 27
3837 to 5976 25

abuve 5976 23

Based on ICAO Standard Atmosphere

6.9.1 Obtaining Psychrometric Data. The method of obtaining temperature,
dewpoint, and relative humidity values with a psychrometric calculator
varies with operating conditions. At wet-b'lb temperatures near freezing,
determine visually that the standby wet-bulb is unfrozen before using wet-
bulb depression data.

6.9.2 Using the Calculator, Instructions for use of the calcul.ator are
printed on it. Note that different temperature scales of the calculator will
be used according as the wet-bulb is covered with ice or water at the time
of the observation. When the wet-butb temperature is 320 or more, use the
high termperature range of the calculator; when the wet-bulb temperature
is less than 320, use the low temperature range. Since it is the observer's
responsibility to try to induce a frozen state when the wet-bulb is below
321, in the relatively anusual event that lie is unable to induce freezing, •

instructions on the low temperature range relating to a wu. wick on the wet
bulb (water unfrozen) should be followed.
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3. Marine Obse rvinig Procetu re s

3.1 Wind,

3.1.1 True wind will be evaluated as inchapterA10. When the ship is nio0v-
ing, the wind experienced on the ship and ship's anemomleter is the apparent
wind, a combination of the wind vector anid the ship's vector,. Apparent wind
must be converted to true wind.

3.1.2 Apparent Wind Observing Methods.

3.1.2.1 Obtain apparent wind from the ship's anemlometer when available and
in the opinion of the observer-, adequately exposed. Otherwise, estimate the
apparent wind direction to the nearest 10 degrees measured clockwise off
the bow arid the apparentwind speed by noting the effeet or- "feel" of the wind
anid referring to table A13- 1,

Tvthic A 1 3-1 . Ap3parent Wind Speed

Speed (knots) Indication

Les~s than I - Calil; smoke rises vertically
1-3 ----------- Smoke drifts rroin runnel
4-6 ----------- Wind felt onl face
7-10 ----------- Wind extends light flag
11 -1I6-- ----- Wind raises dlust and loo~se pa per

oil de' k-.
17-21 --------- Wind wave~s and snaps flag brisklý
22 -271---------Whistling in rigging

w Ax

4I 4 --- --- I 1, LkIn-beconles difficult

3.1.2.2 Plotting B~oard iM'ethod. To compuite trule windc fr~om- Ippar-ent wind
relative to the ship's bow, adijust a rotaryN pr1otra,,ctor- suich as the, Winds
aloft plotting board or a shipboard plotter so that 00 coinicidles' with the
index line at. the bottoni edge of the pr-otractor, w~hich is near the observer-.
Using any suitable scale, plot a point ''a'' at a distance from the center
representing the ship's speed. Turn the protractor to the apparent wind
direction relative to the ship's boxv onl the index. 1 sing the same scale,
plot a1 point "b" representing the apparent wind speed. Mleasure the distance
between points "a" and "b." This distance onl the Scale used for "n" or
" b" is the true winld speed, R~otate the protractor untill point ''a'' is ver-ticallyN
above point '"b' onl a line parallel to the index lin~e. Wh1enl the tw'-) pointsc
are thus aligned, the protractor index indicates thle windc dir-eclic. jiat ive
to the ship's bow. AfCter Computing true headinig from11 magnetic heading
then adid the ship's trule headinig to this value to obtaini the true \%ind
direction with respect to true niorth. \An example is' qhown inl fiunre \ 13- I.
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Gkvinr 1. Shtp'p mo Nu'd 201 knotsL~.
2. Apparent wind ielativi' to bow of

2thip, 300* di 15 kiiott.
3. Ship' r heading k Go*.

CtIVlipl; t~iltioll
N At-p 1, Rlotat tilh, p rotrictor Until 360, is nt

bottom of pirotracitor on indiex line "Ci." Using
ofy ci-u mI u sIi calp, locate and ideptin f point

a ,oil liineP "et" 20 tunlll ~ditant from celiter
or prltritrtir "Ct, ilnd to e d poidentif "i." The
distnnce "ac" now rt'prv!it,,li the shtip's speied
oi 20 klotu. IIa -++ + - + +
&rev 2. liotate the prot~rictor itit iitl Kh iip)irent,. wind

dii (Iveonl i e., 3(101O colincidus withl indo.X lineo 'i." Using
titO .milnio selfle n•i in stop 1, plot "b" ilonl tho index line

liiittls ditailit frou "c" find toward "i.' 1is distiance
"b," represents the itparent wind speed.step.3'. U.•ing tile -mle Scale ,'s hi 510p 1, obtaln tile

r',e w'hid i•t,'d by ietisii-ring the dismtinne. from "'a" to

Step , . rurn thlt, protractor , timit (]th line determined VT 1--IJ-H , Ii 1O0.],]ii 1110 IIii N 'li ii"iiiI i Il 1' (1 till verticltt p rti i i ilf+ il i I I I
-o ;:, I I i I

I ' ll , it 1144. u iit h Ih te protractor), liind ,i

until uinit "imt" Is nhiwi' point "Lt." Re~ad the compupted ii

Wn ir,'lotiuo rdl ,411' A,.to h11, how, i. e., 2-26", front the edge II

(hf th. illouut ior chloest to the oservpi onil line "'Ci." I i I i

,qt") 5. Ajill tile .hiip's heiding, i. P., 160°. to the diret- I i.I i I I'II

is g er than 3110, 'u rui 3110 in obtain thit'to whii I ,i W in
dil'rtetjOli, i. t,., ; ii iiii.s 360)h t'=21 , whih- is the t,' u"bid : wind

r I% 1ri ii i i i i , , i
' ii I '

LU. I I • LL +I

i" i i~l't• t i:•-i . "un i~ut tio ,_" 'll'u , \\ind:;I



MARINE OBSBRVATrINS A 13-1 I

3.1.2.3 Table Ai3-2 describes true wvind effects on the sea, Values obtained
by the plotting board method may be compa red to this table as a check. When
values do not agree with this table, refer to the conditions stated in 93.1.3.1
to determine the applicability of the table values. The following guidelines
may also be used as a check:

a. The trie wind direction is always on the same side of the ship as
the apparent wind direction, but farther from the bow.

Table A 13-2. True Wind Speed From Sea Condition

Probable
Knots Sea Conditions wave height

in feet

0-1 Sea smooth and mirrorlike ------------------------------.-----
1-3 Scalelike ripples without foam crests ------------------ 1/4
4-6 Small, short wavelets; crests ),ave a glassy appearance 1/2

and do not break ------------------------------------
7-10 Large wavelets; vome crests begin to breaks foani of glassy 2

appearance. Occasional white foam crests------------
11-16 Small waves, becoming longer; fairly frequent white foam 4t

crests ---------------------------------------------
17-21 Mode rate waves, taking a more pronounced long form; many 6

wihlte foam crests; there may be some spray -----------
22-27 Large waves begin to form; white foam crests are more ex- 10

tensive everywhere; there may be some spray ---------
28-33 Sea heaps up and white foam from breaking waves begin to be 14

blown in streaks along the direction of the wind; spindrift
begins ---------------------------------------------

34-40 Moderately high waves of greater length; edges of crests 18
break into spindrift; foam is blown in well-marked streaks

alog te drecionof !Ie wi,-----------------------
41-47 High waves; dense streaks of foam along the direction of the 23

wind; crests of waves begin to topple, tumble, and roll
over; spray may reduce visibility --------------------- I

40-55 Very high waves with long overhanging crests. The resulting 29
foam in great patches is blown in dense white streaks along
the direction of the wind. On the whole, the surface of thej
sea is white in appearance. The tumbling of the sea be-
comes heavy and shocklike. Visibility is reduced -------

56-63 IExceptionally high waves that may obscure small and nedi- 37
un-sized ships. rhe sea is completely covered with tong
white patches of foam lying along the direction of the wind.
Fverywhere the edges of the wave crests are blown into
froth. Visibilily reduced ------------------------------

64I The air is filled with foam and spray. Sea completely white .5
and over with driving spray; visibility very much rcduccd-------

I•01 l/l 71 l\Ill,'I
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b. When the apparent wind direction is aft of the beam, the true spoed
is greater than the apparent speed.

c. When the apparent wind direction is ahead of the beam, the true
speed Is less than the apparent speed.

3.1.3 True Wind Observing Method. True wind direction may be observed
by notiG the direction from which -ipples, small waves and sea spray are
coming, The direction is most easily found by sighting along the wave crests
and turning 900 to face the advancing waves. The observer is then facing the
true wind direction. Evaluate true winddirection to the nearest 10'.

3.1.3.1 The true wind speed may be estimnated by noting the sea condition
and referring to table A 13-2. This table is based upon several assumptions
which should be convsidered in arriving at an estimated wind spqed. These
assumptions are:

a. That the wind has been blowing at a constant speed and direction
long enough to raise the appropriate sea. This may be from a few
hom's up to several days

b. That the location is well removed from any land.

3.1.3.2 Some factors which will cause the speed given by the Table A13-2
to be too lo\% arce:

a. juinds which ha\e just sprung tip Or fresheLed.

b. Off-shore winds within sight of land

c. Moderate or heavy precipitation, by smoothing the sea surfnce.

3.1,3.3 Some factors which will cause the speed given by the table to be too
high are:

a. Waves running into shallow water

b. A decreasing wind speed.

3.1.3,4 The observer should use his own judgment in accepting or modifying
the wind spee(ds given in table A13-2.

3.2 Shy. Condition, Aviation and Synop.ic. Sky condition for-aviationobser-
vations is evaluated in accordance with the instructions in chapter A5.

3.2.1 Sky condition for synoptic purposes is evaluated in accordance wvith
chapter A5 XcLjpt when a partial obscuration exists. When the sky is par-
tiaily obscured by surface-based phenomena, the sky cover -value for N and

SII II I I I I I I I I/I! /71



IvMARINE OBS 10VATIONS; A 1i - 13

Nh is the ratioof cloud covertotihe amount of sky visible, and the amount of
sky obscured is not added to this value. For example, if 0.4 of the celestial
dome in obncured by surface-based phenomena and clouds cover 114 of the
visiblo sky, the sky cover for synoptic purposes is 2/8. The observer should
assume that the entire celestial dome is in the same condition as the portion
visible through the obscuration,

3.3 Visibilit, Visibility at sea is evaluated in nautical miles, using the
same re orible vuluas specified ior statute miles in chapter A6.

3.3.1 Visibility is deterinined by using the horizon, ships in company, radar, i
and Studiamcter ranges. Estimates will be based upon the apparent size of
the ship (or other object), and the portion visible. Use table A 13- 3 as a guide
in determining distances (e.g., in accordance with line 7 of table A13-3, the
horizon when viewed froin a bridge ,t0 feet above the se•a is 7,A nautical
miles away).

Table A13-3. Distance to Objects oix nthe HIorizon at sea (Nautical i7s)

Utgh of lorht' eyes¢ln• Ia|ir fw
aIlhn| vz @,lvw l (evil - -

3. 10 - 0 4 0I) V 3 mI
F0.. .. 7 72i . 9l . It;l1.)9; 12 1 3 1:. 17.7' 19 8 2,36 . 5 26 A 31 , I 3n 0' 39. S
15 .... I! . 0i.0 9 5. 10 7 1 *1 31 11 7 15 187 1 20 2-1 3 2 7.3 32. 4 3011 -11n.t
20 5, .71 ' . I 2 12 4II 1 5.4 I 4 1& 6 10. 2 21. 23 .2 K 11 , 33 I 37 5 .-1 3 1

3 0 11 . 0 1 . It } 1. I L I 13 5 1 5 . 2 1 6 ( 1 , 1 7 N'I ?0 44 1 2 '• C ,! 2 6. " 2 9 '1 1 1 3 -1 . , 3 S 7 -1 2. , 5

3S5 7. 1 W1. -I 11. 3 1 13 I (I I 1 I5 17 1 6 It 3 22 2 6. 7 2!.1 . 31 ,% 39 L 13.
40 .. . 7... , I.. . 12.3:35 4 1 61 . 17. Ih 1 7 2 1.4 2 3 1,2 1 318359 4•7 30, I (,1 h1 1
47.. .. U 11.3 i 2. 1. 1 0 14 I' II 0 I ll 2 2l H 2 31 1 27 (1 30. . 35 7 M II .11,$All.. . . .. . S.• S' 1. 7 13. 2' 1 -1.,4' 15. 3: 17. (1ý 1& '-I Ili 6: 22 2 214. 3. 2& U ;3I. 30 1 4(1 , 44. 3

60, 1. 3:1 I2. 6 1-1. P 1.5 2. I16. 1: IT. 8' 14 "-2 20..l1 23 0 215 1 2R.I H 31 , 3 A(.9 -!) 4 1 4.ý I
70'. - 0 : 0 (;13. 2i 1 .1. 71 1, A J I l P : 161 1 It ,' 19 ) 9 , l '. I 2,1. 2.1 8• '2il1. 5 12 !ý :17 6l 11 4) .Vý Q

. 3 V 15 V 16.6 175 19 20 , 21 F 2.1.-1 26. 2 3 3 " 2 38 3 42 7 46 5
IL.. .i.4 1 15 Ilotl 3 2 1 . 1 1l S 21 2 22 .1 251 ( 271 30 1 1 3 8 3 1 -133 17 1

100' 152 1 S II 17. 8 18lV 20 4 21 H 23 ) 2 75 !, 2" 7 31 1 3.1 4 3T. 5 139 77

3.4 AtmosphLieric Phenonieiia. The observing instructions in chapter A7
apply for atmospheric phenomena.

3.5 Pressurp. Atmospheric pressure is evaluated as, specified in chapter A
A8 except as follows.

3.5.1 The aneroid barometer is used to dee'lrline station plreSsufre in all
observations.

3.5,2 T'ihe barograph pen is touched lightly each day at 1Ion GMT and the
barograph reading is compared to the aneroid barometer r-7ading.iThe cor.-
rectionis thus established for the ba-ograph lare ettei-ed on the barlogi-anm

lU ; Il-l ' 1 i -. ll -I



Table A3 - 1,3.

Amount of Barometric Change in the Last 3 Hours

PP I)PP !P

Code ho ofMillibars Cod l .0Iuehlol ofbr Millibim Code Ilche of l
Al~tO MONxutY Mllllui t MercryUl nIoIb um MeruryAlbo mfliUt rel o~r#flr Uoieury

100:0000 0.0 210, f29. )0 '1_____

03 0.010 0.3 54 0.100 6.4
06 (.016 0.6 50 0. hIz 6. (1 103 .305o Ill 3 151). 0. 455rr It).I
07 0.020 0.7 68 0.170 6.8 105 . 114) I{I.5 15 .4 .10 15.1
08 0. 0216 0.8 50 0.175 6.0 107 :1a I10. 7 157 .- IIM) 15, 7
10 0.030 1.0 61 0.180 . I32) 10.0 IA . 17071 I*.

0.8it) 11 321, HA 1 1 .71 Ifi.I
12 0. 036 1.2 613 0. 185 1,3

14 0.040 1.4 68 . I0. ) 1.4 112 i I] 1.2 .1110 i) I i I
16 0.04 15 6 ).196 11.6 113 :1:35 11.3 161 1.8) 416.1,( 0.06 L. 7 68 0.2', I'.ll1 5 .:tll I l. 5 1(;(;i 19 16.I' Il I

19 0.065 1.9 60 0.206 8.9 117 .,, 1 11.97 1IN 45[' i. 8
110 0150511.9 1119 141

0 0.0 2.0 71 0.210 7.1
22 0.0 2.2 73 0. 216 7.3 120 .:,-, 12. 171 .505 17.1
24 0.070 2.4 76 0.220 7. b 122 ,316;0 12 2 173 510 17.3
2 • 0.076 2.6 78 0.226 7.6 12.i .;;, 1 2. 4 171 .51-5 17..4

125 .570 ) 12, 5 176 520 17. Ii
m-27 0.079 2.7 78 023 .0 7,8 127 .375i 12.7 178 525 i7.-4
29 0:0Om 2.9 so 0.23= 8.0

OR30 0.090 3.0 81 0.240 8. 1 129 380 12.9 170) 530 1709
32 0.095 3.2 83 0.246 8.3 130 .3R5 13,0 181 535 18. 1
34 0.100 3.4 86 0.250 132 .390 13.2 18,3

13.1 .395 13.4 185 5, 5 , i.5
6 0.106 3.6 88 0. 8.8 1 .120 0 13., 186 5560 18,6

37 0.110 3.7 88 0.260 8.8
30 0.116 3.9 90 0.265 9.0 137 . 10o5 13.7 188 .555 18S
41 0.120 4.1 91 0.270 .1 139 .110 13. 9 190 It10 19.0
42 0-126 4.2 93 0.276 9.3 141 .415 1-I. 1 191 .565 10. I

4 0 1.42 . .120 14. 2 193 .570 19. 3
96 O. 9 144 4125 14. 4 108 .675 I0.*

40 0.140 4.A 97 0.200 9.847 0.140 4.7 97 0.290 . ! 'I. . .3 0 14 .11 i9 6 .5F8 0 19.6
-9 O.146 i49 4 .0.26 10,0 i.i7 .435 11.7 198 .585 19.8

6Ol 0.150 5.1 19 0.300 10.2 440 14,9 200 .5W0 20.0
e ,to. etC. -5 .1 -. 15 15. I 01 .595 20. 1

152 .150 15, 2 203 .600 20. 3

SFNI- I R-11Rl- /l/71
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ENTRIES ON IVIETEOltOLOGICAL FORM 1 - 10 A 3- 3

synoptic code on Service C will not include 6-hourly coded groups in iheir
aviation observations unless specifically requested to do so. These groups
are separated from all other groups by a slant and space. The individual
groups are as follows:

a. BAROMETRIC TRACE, 3-HOUR PRESSURECIIANGE,AN'D PR E-
CIPITATION AMOUNT (appRR).

(1) app. At stations equipped with a barograph for the 3-hour
period prior to the actual time of the observation, encode as
"a", Characteristic of Barometric Trace, the most appropri-
ate code figure from table A3 -12 and as "p "the code figure

for the pressure change in the past 3 hours'as given in table
A3-13. If the pressure change exceeds 9.8 millibars, encode
pp as 99 and include the 99ppp group in the report. In such
cases encode as ppp the change in millibars, using 'he tens,
units and tenths digits, e.g., 23.4 millibars, wouldbe encoded
a99RR 99234.

(2) RR. Enter as "RR" the tenths and hundredths digits of the
precipitation amount, water equivalent, in the pas+ '. hours,
Encode a trace as 00. Omit RR when no precipitation has oc-
curred. When the amount of precipitation is one inch or
greater, enter the tenths and hundredths digits as RR and
following the appRR group ( or 99ppp group if one is reported)
enter the whole inches in plain language, e.g., 3.01 inches
would be encoded as appOl THREE.

* b. (WB,AF,N) CLOUD CODE GROUP (C C C H). Select the ap-
propriate code figures for CL, CM and C1 1 from tables A3-14A,

B, and C. When the middle or high clouds are unobservable I
b"-ausp -- ower clouds and/!(- -ihscuring phenomena a slaant
is entered for CM$ CH, or both as appropriate. Omit this group

when no clouds are present or clouds are completely hidden by
obscuring phenomena on the surface or aloft.

c. (WB) WATER EQUIVALENT OF 1)EPTtl- OF SNOW ON GROUND
(002sspp). Include this group each day in the 1800 GMT observa-

tion if the average snow depth is 2 inches or more. Encode as
SpSp the inches and tenths of water equivalent as observed,
e.g., 1.3 inches is encoded as 90213, 1.0 inch is 90210, 9.9 inches
is 90299. Encode only the tenths figure of amounts over 9.9

inches and include the 903 group in the report.

R#l- 1/1/71 1lH Il
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Table A3-14A. Coding of CI_, Clouds

Priority CL Cloud Present Code
"_ _Figure

I CB present with at least one top clearly fibrous or 9
striated (tviriform).

2 CB present with the tops neither clearly fibrous, striated
or in the form of in anvil.

3 SC formed by spreading and flattening of CU; other SC or 4
CU may be present but no CB.

4 CU and SC, bases at different levels; SC is not formed by 8
spreading or flattening of CU.

5 CU of moderate or strong vertical extent; other CU and 2
SC may be present; all bases at same level.

Predominant type of low cloud is CU with little vertical I
extent and seemingly flattened, or ragged CU other than
of bad weather, 61' both.

'7 Predominant type of low cloud is SC not resulting from p
:= spreading or flattening of CU.

8 Predominant type is ST in a relatively continuous layer, 6

I in ragged shreds, or both.

- P 'on~iiant type of low cloud is STFRA of bad weather 7
or CUFRA of bad weather, or both (pannus) usually be-
tlow AS or NS.

El

U

LI
I
L
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Table A3-1 413. Coding of CM Clouds

Priority CM Cloud Present Code
Figure

I Sky is chaotic; AC generally at several levels. 9--

2 AC with sproutings in the form of turrets or battlements 8
or AC having the appearance of small cumuliform tufts.

3 AC with AS or NS present, 7

4 AC formed by spreading out and flattening of CU or CB i
is the only CM cloud present.

5 Semi-transparent AC in bands, or AC in one or more 5
fairly continuous layers (semi-transparent or opaque),
progressively invading the sky. No AS or NS present.

6 AC is continually changing in appearance. No AS or NS 4
present.

7 AC at two or more levels; not progressively invading 7

the sky; no AS or NS is present.

8 AC at one level; not invading sky; greater part of AC is 7
opaque. No AS or NS is present.

9 AC at one level; not invading sky; greater part of AC is 3
'genii-tran6parent, no AS r NS i-'eent.

10 NS or AS; greater part is sufficiently opaque to hide sun 2
or moon. No AC is present.

11 AS, predominantly semi-transparent; sun or moon may 1
be weakly visible through semi-transparent portions.
No AC is present..

liIi -1/1171 ii ill
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Tnhle A3- 14C. Coding of CL-I Couds

C ode
Priority Cl, cloud Present Coiidge

CC is predoi11 jinant high cloud present. 9

2 C.13 coverbs entire Sky. 7

3 (US not covering the entire sky and not increasing. 8

'1 CS and Ci prugressively invading tho sky, generally G
growing dens, r; continwous veil extends beyond 45' above
the hIorizion. Ci often in polar bands converging towards
horizon.

5 CS and CI progressively invading the sky and generally 5
growing denser; continuous veil does not reach 450 above
horizon, Cl often in polar bands converging towards
horizon.

6 Ci (hooks or filaments) progressively invading the sky 4
and gene ra lly growing denser.

7 Dense C(, often in the furm of an anvil, being the 3
remains of upper parts of CB.

8 Predominant high cloud present is a combination of 2
dense CI. Cl with sproutings (like turrets or battlements)
and of Cl in tufts. .__

Predoli ihiant high cloud iC 2 inl formll of filaments, h
Atrallds or hooks.

MIi #1 Hiul- 1/ 1[/71
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SENTIUES ON M'FTORMOIOG1CAL I.1 1-10 .10"-__ 3

Sci d. (WB) W.\TF1.lR QI_ IvAL1EN'P" OF )FI'Til 01."' SNOW .)N 111)NPID

k P0Q, i•lp is used along with the 902 group to roport

amounts greater than ,i.9 Inches. Enter as 8 the Whole inches

of water equivalent. For exarple 12,4 Inches is entered us

,)0204 90312.

e. DEPTHII OF SNOW ON GIROUND (904spsp). This group is included in

I the 1200 GMvT observation whenever there is more- than a trace of

snow on the ground. It is included inthe 0000, 0600 and 1000 GMT

observations if there Is more than a trace of snow on the ground

and more than a trace of pr•.•ipitation (water equivalent) has oc-

curred within the past 6 hours. Encode as spS)p the tens and units F

digits of the snow depth. Include a group 90499 for each 100 inches MI

of snow. For example, 3 inches is eiicoded as 90,103; 100 inches on-

coded 90490 30400; 99 inches eneoded 90499; 219 in.hes encoded

as 90499 90499 90419.

f. MAXIMUM On MINIMUM TEMPERAT1URE n For the symbols

Trr1 n T encode maximum or minimurn temperature in degrees

Fahrenheit as follows:

(I) At 0000 GMT - maximum for part 12 hour Q

(2) At 0600 GMT - maximum for past 24 hours

(3) At 1200 GMT - minimum for past 12 hours

(4) At 1800 GMT - minimnum for past 24 hours

(5) Encode positive values by using the tens and units digits.

Negative values are encoded by algebraically adding the negative value to

100 and encodingthe tens and units digits of the sum as TnOXTrnIx. Omit this

group when the 4TxTxTnTn group is include" in the report.

EXAMPJJES

'Te rope ratu re Extrome Tn / x'n I x
S-15 85

•- -5

0 00

5 05

25 25

105 05

g. 24-HOUR PRECIPITATION 21 4 R 24 R 2 4R244. If more than a trace

of precipitation, water eqitiv;•t, has Occurred in the past 24

hours, this group is included in the report at 1200 GMIT (or other

individually designated time). If the station is openedbetween 1200)

and 1400 GMT', this group is traniisiitted in any collection or scan

period before 1400 GMT. Encode the tens, units, tenths and hun-

-1I, I I7 I
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idrvdth8 of incheo, water equivaalent, as h 24IL 2 4IZ419 4 . When more

than a trace. water equivalent, has occurred in the pi r•eitng 24
hours, aAld the amount €'rentneAt be deterivilned, report 2/ //

EXAMPLES

24- H-O UR ENCODI',LD 24-=IIOUR ilN CO0D ED

ANMOUNT AMOUNT

, .01 20001 10.00 21000
t10 20010 12,34 212034

Ii. (W 1, N) TEMNEIP A'RAURlE EXTRLMES (4Tx'ITnTII). When re-
j)ported, this group replaces the T/ group in te 1200 NI'
(or other individually designated time) observation. At ,tations
opening between 1200 and 1400 GMT, this group Is transmitted in
ally collection or Scan period before 1400 GMT. Encode for TxTx
the maxnimn temperature for tie previous day, midnight to mid-
night, LST, and for TO'n the minimum temperature for the pre-
vious 12 hours in whole degrees Fahronheit using the tens and
units digits only. Encode minus temperatxt.rcs by algebraicully
adding the temperature to 100. Indicate missing data with a slant.

S~EXAMPLES
SMaximnum remperatwre M~inimun- Tem-perature 4TxTxTn'£n

0
0 F -15 40085

32OF -1 43299

i00QF 72 40072
Misg 45 4//45

* 2 13.10 Freezing Level Data, All 'onde si, ,ons .i.. f"Je ,v,,
vill report freezing level and icing data in the

remarks section or the earliest possible hourly aviation olhfCVoiion -:after- this inlformation is available. Icing data are reported only when icing
is deternmined N-0om variations in ascensional values of the balloon (see•- ~FM~lfl3). ,

a, Data in the following format should be appended to the aviation
v'eport;

RAD\T L'UIID) (hhpp 11ph P1 )l 11

p p p p p p
'•(h, h h ) (!n)

p p p

II :\ IC G ltIIMSI SNW
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h The individual eletnents are eilloded rig folloWs

(1) RADA'' - a contraction to indicate that freezing level dntn
follows.

(2) IT - Rulative humidity to the nenrest percent, I so highest
RH of any of the coded crossing of the OC isotherm. Code
00 when the r111 ia 100%, 10 when the Rfi is 10% or less.

SEnter "Z-,EtlC" when thi Cnitir sounding Is below 0C.,
Code "MISQ" when the sur'face temperatut-e is warner than
0°C and the sounding Is terminated before the 0VC isotherm
is reached. Code 1/ when 10-1 Isq mis•ing,

(3) (D) - a letter designator identifying the 0°C isothern-i
Croaslng to whthli the coded value of UU corresponds; L fori
lowest, M for middle-, i1 for highost. Whfen only one height -

value to coded this figure is omitted.

(4) (h01 hi h) A height coded In hulidreds of feet above MSL

at which the sounding crosses the 0GC isotherm. Levela are
coded ap follows:

(a) The first crossing of the 0*C isotherm after release.

(b) The uppermost or two uppermost crossings of the
0*C isothe. m in ascending order of height,

(5) (In) - Indicator group to show the number of crossing of the 20*C isothermi other than those whoso heights Fire coded. If -m

all crossings are coded In group is omitted.

tL7\ 0 I "RAI t-1 - A ,o'-,-,h ,a ,n tIn mrlionlr ti -w•i (1 _t.,

(O1lY whe, iling is present) -i

(a) H[, The altitude of icing in hundreo(s of feet MSL nas
determined from the RAOB. Include the indicator "MSL"
following the height, e.g., RAICG 12 MSL indicates "icing
above 120U feet mean sea level."

(b) SNW - Include the contraction SNW if snow is apparently
causing a slow ascension rate, e.g., RAICU 13 MSL SNW.

Exa mples:

* RADA'I' 84M09l0,505! /I AM

84 - Relative humidity at the middle coded height (0,15) of the
OTC isotherm crossing is 04%.

Rut- 1/1171 l" .I il n
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P1. - l oiv.ght I( Wi'.1ti, o0Undi•fg fir3t Cveofi7o 0OC InoSUl0io1I
1.0('0 feet NISl[.Iii

(4- I5 oight of noxi to iippermout level at which Gomiding
1 c,-osIoR W"C isotherm 41,500 feet MSI

051 iHaight of uppernmost level ut which oounding QI roo5cs
Oi0 " i-iolthorri S,100 feet MSI_

- Inchientor to show that one additlionni oao,&rign of the
0"C' Isothernz occ-urroct,

PA i\ M) T 0 Vol 5

97 I-ntivcw hI niditv ( t , te lowt00O t CioVsing of tie 0VC
isotherm

045 leight of the lowest (only) ov'oessng of the 0*0 isother'n,
4,-00 feet MSL

%A\D \T Vf71 02-1036

87 - Relative humidity at the lowOet eiossing of tho 000
isotherm

024 - Height of tho lowest crossing of the 0C lotherm
E- 2,400 feet INIL

o03 - Height of the uppermost crossing of the OC inotherm,
3,600 fout MSL

I! AD1AT MISC.

-omicdinj did not i'each 000 isotherm

I

All portions of sounding 0C or colder.

* 2.13.11 (AP, N I-wny Conditions. When runway surface conditions and
minwriv Conldition irearlinis nre received Nrr1om the 1-ase Operations Offi¢car,

oncode this inforation t as rollows:

i1

•:•~ ~ ~~~A I"11 I;lllIl~
I 1/ /7
I -



It N"~ -Y S I J, -A CE & i'-

Wet Itullwav

I ooe Snlow on Ihtllwav I '-'f
Packed Snow on iRunwny
Ice on 1.1unwtiN Ili

b. RUVNWAY COND11fl-W\N it :AiIAN. A iwo digit ntam11r hetween W2

annz 26. It is entered as received followving the runway LarfqeO coll-

itEv Ifl\IIM S; Append "I"hi .od osaepathln-d~. hiW

d, TINIL.~ Append time (UN'IT) of~ deter-lination Fas reportod by hinse
ohaerv'nttons,

o. CXAMPLE8. Packed snow on runway, docelerometer reading
VI SR15 2000

Patchy tee oil runway, doceleromater re~iding 8 - IHUI1I 2115
Iee onl runway, doceloroinetor reading 5, condition patchy, run-

way sanded - IR0511 SAINIZIE 0300.

* fý Longline Transmission. Trnnsmit thase rarnarks as a ainglo
element epecinl or append them to an R. RlS, or S ohservation
if that observation is boing prepared whorn t~he infort-ation Is
received. Once runway conditions have been given initial lung-
line diss m~nution, include the *rearnik in each suhacequent record
obServlation until the data are amended or cancelled by the Hase,
Operantions Officer. Do not clissonliniat this informain t ollocakllv

0. part of in-, weather oh er 'rton.

* .(AV) i-cIDsev itIols MIO 1eratiOnl personnel nre 11Wthor-

I. i - c nditons 111 I'UIIWaiv

Condition readinf , over theP lor-l wenthiei rHisomiination SyStote.

Tihis optionlAl (fistOU-ltlfltiof is Sublect to the foII\'llwtg l.
directed conditions:

1)1S~C Operfltion., pC1'f4olln~aI fiPC repponrzihie for' entorinf,
ind uipdating the 135(7/ t3(' dAtan and rptatninq fuill responsk-
hili-tv for dlissemlinlating WtS W113C valu.es to those ag'enc les
not Includ1(ed on the hare Nventhei' di rseminmtion gyvstem.



A3-48 PENTRILES ON METEOIROLOGICAL FORM 1-10

(2) Base operations personnel are responsible for disseminaL-
ing updating IRSC/RCH data to all agencies when the weather
dissemination system is inoperative or inadequate.

(3) Only EPSC/RCR information pertaining to the active runway

v\ill be disseminated; taxiway and ramp data will not be
disseminituted.

(4) Weather information will have priority over dissemination
of rnc/Pck •('n,.

2.13.12 Weather Modification. Whenever agencies conducting dispersal
activities advise that such efforts are about to take place, are taking place,
have ended, or they indicate when such efforts may cease to affect the
terminal weather, this information will be reported in aviation weather ob-
servations as a remark in column 13 using the following procedures:

a A report of dispersal activities will be appended to the first record
or special observation follo-wing receipt of information that such

activities are scheduled or underway, except that the information
received several hours in advance of scheduled or planned activ-
ities will be held and -appended to an -aviatoiri weather report no
more than two hours preceding the time the operation will begin.
Abbreviations or contractions currently authorized for use in avi-
ation reports, such as "DSPRL':, "F", "ST" etc., will be used
whenever appropriate.

b. Remarks on weather dispersal activities should include:

(1) Identification of the phenomenon to which the dispirsal effort
is directed, for example, "F DSPRL": "ST DSPRL", etc.

(2) The first report should include the time (GMT) the activity
began or is expected to begin; for example "F DSPRL D0910",

"ST' DSPRL SKEDD B31300", "F'DSP1RLBUNK(N"(when activity
has started but actual time unknown).

(3) Activity already reported and continuing should be included
in each subsequent record observation as "F DSPRI LCONTG",
etc.

(4) The concluding report for a weather dispersal operation should
indicate the time (GMT) that an operation ceased or is sched-
tiled to cease. This report may be appended to the record ob-
servation following notification that dispersal activity has
stopped or to the record observation preceding the scheduled
time for ending tCe activity. If the dispersal operator provides
a sound, scientific estimate of the time the dispersal agent

FINIH # 1~-//7 •



ENTRIES ON METEOROLOGICAL F'ORM I --10 A:3-40

may cease to influence terminal weather, this time may be
reported in lieu of the time of ending or scheduled ending of
dispersal operations. Some examples might be "F Dt)SPlI
E1620", "ST DSPRL SKEDD E1417", "ST DSPRL EF1F SKEDD
E1702", etc.

2.14 Column 14. This column is not used.

2.15 Observer's Initials (Column 15). Enter the initials of the observer

taking the observation,

2.16 (WB, N)iTime of Observation (Column 16). Enter the minutes of
the actual time as entered in column 2.

2.17 Station Pressure (Column 17). Enter the station pressure to the

nearest 0.005 inch of mercury.

2.17.1 (AF) Station Pressure- (Column 17). Enter station pressure to the
nearest 0.005 inch of mercury only on 3- and 6-hourly observations.

* 2.18 (WBFAAN) Dry-Bulb Temperature eColumn 18). Enter the dry-
bulb temperature in degrees and tenths Fahrenheit:

a. If psychrometric data is obtained from other than a hygrother-

mometer, or equivalent system, or

b. there is a local need for the datum.

* 2.19 (WB,FAA,N) Wet-Bulb Temperature (Column 19). Enter the wet-
bulb temperature in degrees and tenths Fahrenheit:

a. If phychrorneteric data is obtained from other than a hygro-
thermometer or equivalent system, or

b. there is a local need for the datum.

2.20 (WB, N) Relative Humidity (Column 20). The entry of relative
humidity is an optional procedure. If it is needed, enter the relative
humidity to the nearest percent.

* 2.21 Total Sky Cover (Column 21). Enter for each hourly observation
the tenths of sky covered (not necessarily hidden) by all clouds and
ohbcuring phenomena aloft, and of sky hidden by surface based obscuring
phenoy.ena, which are visible at the station. For example, enter 6 for six
tenths, 0 for clear or less than one tenth, etc.

2.21.1 (WB) Estimated Data. At First-Order Weather Bureau Stations,
where less than 24 record observations are taken a day, enter the total sky

I{,#i-i1/1/71 F'MH1 1iI



A3-5L N'.IIS ON I - I .
cover observed between sunrise and sunset at the beginning of each1 houv
that personnel are on duty and enter estimated values for daylight hours

r when personnel are not on duty.

2.22 (WB, N) Amount of Lowest Layer, (Column 22). Considering only
the lowest layer of clouds or obscuring phenomena, enter the tenths of sky
covetred (not necessarily hidden) by the phenomena aloft or hidden by sur-
face-based phenomena. Enter amounts to the nearest tenth. Make this entry
only at the time of each three- or six-hourly observation.

2.23 (Wt, N) Type of Iowest Layer (Column 23). Enter the contraction
ror the type of cloud or obscuring phenomena prescn' in the lowest layer.
Select the abbreviation from table A3--15 that represents the predominant
type except that if Cb is present in any amount it will take preference. If
two or more types are present in equal amounts (except Cb) enter the ab-
breviation for the one considered by the observer to he most significant.

2.23.1 (W13, N) Cloud Direction. Stations in WMO Region V, Southwest
Pacific that code the 7RRD LDM synoptic code group, or others having a

local requirement for entering cloud directions onMF1-10, enter direction
from which layers aloft are moving to 8 compass points, using arrow sym-
bols as shown in table A3-16; if direction is unknown, omit entries of
direction.

2.24 (WB, N) Height of Lowest Layer (Column 24). Enter the height of the

layer in hundreds of feet above field elevation in the increments shown in
table A3-2. Enter the vertical visibility for surface-base6 obscuring phe-
nomena using a "-" to represent unlimited vertical visibility. If the lowest
layer is a ceiling, prefix the height with the ceiling designator used in
column 3.

TABLE A3-16. CLOUD DIRECTION MOVEMENT

C calm 
-I

from north $ from south

/ from northeast , from southwest

_- from east from west

\ from southeast \ from northwest

2.25 (WB, N) Amount of Second Layer (Column 25). Considering only the
second layer of clouds or obscuring phenomena in ascending order, enter

the tenths of sky covered by the phenomena aloft or hidden by a surface-
based phenomena. Enter the amount to the nearest tenth. If the whole sky is
hidden by the lowest layer enter a "U"unless the amount is reported by air-

craft or radar. MUake this entry only at the time of each 3- and 6-hourly

observation.

EFI, Rt- 1/ 1//71
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I-

Table A3-15. Cloud Types and Obscuring Phenomena _

a.=

abeA15Cloud Types Contractionsadbuighoe

Altocurnulus --------------------------------------------- AC
Altocumulus castellanus- ----------------- ACCAS

Altocurnulus (lenticular) -------------------------------- ACSL
Altostratu----------------------------------------------.AS

Cirrocumulus . ------
Cirrocumulus (lenticular) -------------------------------- CCSL
Cirrostratus ------------------------------------------- -i
Cirrosr--us.--------------------------------------------u.
Cum11ulonialbus . . . . . . . . . . .. . . . . . . . . .. CB3

Cuinlonjubs---------------------------------
Cumulonimbus mamma (Mammatocumulus) ...............- CBMAM
C mnt ulus -------------------------------- -------------- C U

Cumulus Fractus -------------------------------------- CUFRA
Stratus Fractus --------------------------------------- STFRA
Nimbostratus ------------------------------------------ NS
Stratocumulus ----------------------------------------- SC
Stratocumulus (lenticular) ------------------------------ SCSL

Stratus ----------------------------------------------- ST

Obscuring Phenomena

Precipitation

Drizzle (any form and intensity including ZL)----------------L
Hail -------------------------------------------------- A
Ice crystals ------------------------------------------- IC
Rain (any form and intensity including RW and ZR) --------- R
Ice pellets (any form and intensity including iPW)--------- IP
Snow (any form anid intensity including SW. SP, and SG)- - - S

Hydromete ors other than precipitation
Blowing snow ----------------------------------------- BS
Blowing spray ---------------------------------------- BY
Fog (any form including GF and IF)------------------------F F I

Lithometeors I
Dust (including BD) ------------------------------------ D
Haze ------------------------------------------------- H
Sand (including BN) ------------------------------------ N
S mnokc----------------------------.................. K K|

FMH #1
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2.26 (W11, N) Type of Second L.ayer (Column 26). Enter the contraction for
the type of cloud or obscuring phenomena present in the second layer if one
exists and has either been observed from the station or reported by aircraft
or radar when the lower layer hides allof the sky. Enter a "U" if a second
layer is reported by aircraft or radar but the type is unknown. Select the
contraction from table A3- 15 that represents the predominant type of cloud
in that layer except that if Cb is present in any amount it will take prefer-
ence. If two or more clouds are present in equal amounts (except Cb) enter
the abbreviation for the one considered by the observer to be most signifi-
cant.

2.27 (WB, N) 11 hi of Second Layer (Column 27). If a second layer of
clowds is being reported, onter the height of the layer in hundreds of feet
above the field elevation or the vertical visibility into a surface-based ob-
scuring phenomena, using the increments listed in table A3-2. If this layer
is a ceiling, prefix the height with the ceiling designator used in column 3.

2.27.1 If the second layer is being reported byaircraft or radar and is not
visible from the surface because of a lower broken or overcast layer, pre-
fix the height with an "A" for aircraft or "R" for radar as appropriate, or
if the height of the layer is not reported, enter a "U".

2.20 (W13, N) Summation Total (Column 26). Enter the summation amount
of the lowest two layers (if there are two) of clouds and/or obscuring phe-
nomena to the nearest tenth except that the entry shall be omitted when the
lowest layer is completely hiding the sky and no upper layers have been
reported by either aircraft or radar. The maximum amount to be entered
is 10.

2.29 (WB, N) Amount of Third Layer (Column 29). Considering only the
third layer, make entries in accordance with 52.25.

2.30 (WB, N) Type of Third Layer (Column 30). Consideringonly the third
layer, make entries in accordance with $2.26.

2.31 (WB, N) Height of Third Layer (Column 31). Considering only the third
layer, make entries in accordance with 52.27.

2.32 (WB, N) Summation Total (Coluni 32). Considering the lowest three
layers, make entries in accordance with 52.28.

2.33 (WB, N) Amount of Fourth Laye, (Column 33). Considering only the
fourth layer, make entries in accordance with 52.25.

2.34 (WB, N) Type of Fourth Layer (Column 34). Considering only the
fourth layer, make entries in accordance With $2.26.

2.35 (WB, N) Height of Fourth Layer (Column 35). Considering only the
fourth layer, make entries in acco-•-ance with ."72.

2.36 (WB, FAA, N) Total Opaque Sky Cover (Column 36). Enteras a whole
number the total tenths of sky that are hidden by clouds and/or obscuring
phenomena. Note that this entry is similar to entry in column 21 except that
sky cover through which the sky .can be seen is disregarded. The maximum
amount to be entered is 10.

V.MLI ttl RfllI-1//71
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2,37 (WB, N) Pressure Characteristic (Column 37). Enter fur all 3- and
6-hourly observations a single figure corresponding to the pressure char-
acteristic from table A3- 12 as determined from and represunting the
barograph trace in the past three hours.

2.38 (WB, N) Net 3-Hlour Pressure Change (Column 38). Enter for all 3-
and 6-hourly observations, at stations having a microbarograph, the net
change in the station pressure for the preceding three hours to the nearest
0.005 inch by subtracting corresponding entries in column 17. If an obser-
v0ation was not taken three hours earlier, deterine tole change from tob e
barogram.

2.39 WB) Sunshine (Cohmn 39. lE'ntries of hourly sunshine will be based
on autographic records and on observed or estimated periods of sunshine
during periods when the autographic record is incomplete. At stations not
equipped with sunshine duration totalizers, enter minutes of sunshine during
each hour, beginning with the hour of sunrise and ending with the hour of
sunset. Include the observed (unrecorded) sunshine following a clear sun-
rise or preceding a clear sunset in the entry for the hour of sunrise.

2.40 (WB) Precipitation (Colvmn 40). At first-order stations equippedwith
recording gages, enter corrected hourly amounts of precipitation in inches
and hundredths for the period beginning with the hour printed in column 16.
Consider the hour identified as "00" incolumn 16 as beginning at 0000 LS'r;
the hour identified as "01" as beginning at 0100; etc. Additional entry in-
structions follow:

a. No precipitation during hour - omit entry

b. A trace, but less than 0.005 inch - enter T

c . Automatic record (if any) incomnplete - enter estimated amount with
FE the prefix E.

2.41 (WB, FAA, N) Time (Column 41). No entry is required.

.42 Time (Column 42). Enter the beginning time of the first 6-hourly ob-
servation scheduled after 0000 LST in the block captioned "MI) TO". In the
following four blocks, enter the beginning time of each 6-hourly observation.
In the time zones where midnight, LST, corresponds to the time of a 6-
hourly observation, omit entries on the lines marked "MID TO" and "MID'.
Make all entries in four figures to the nearest minute (LST).

2.43 Observation Number (Column 43). No entry required.

*2.44 Precipitation (Column 44). At stations taking midnight observations
enter the amount of precipitation that has occurred between the midnight
observation and the first 6-hourly observation time on the line captioned

R 1 - 1/ / 7 1 M 1
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''XII) O".At 6-hourly observa(tion tim~eg enter on the lines captioned

1, 2, 3, and 4, the amouint of precipitation occuringl ht ouspirt
ench of' the 6-hourly observations in ch rono logical order. When midnight

observationts are ta1ken1, enter the amount of precipitation that has occurred
betweucn the last 6-hourly observation and the midnight observation, Enter
the amount to the nearest hundredth of an inch except tht 'loll is entered
for no precipitation and a ' 1'' is entered for amounts of less than 0.005 inch.
If no precipitation has occurred to actual observation time but is observed
to occur prior to coding of the observation, enter "I'l even though a measur-
able amiount may have occurred.

2,.44.1 F~stimatccI Data. W'henever the water equivalent of solid precipitation
cannot be measured by melting or weighing of the s;ample or core sampling,
enter the estimated water equivalent on the basis of the 1/10 ratio miethod,
or' other ratio where there is evidence that a different ratio is more appro-
priate for the individual stormn or station. Prefix estimated values with the
symbol "0" and enter the ratio used as a remnark in block 90; e.g.,

"0"- 1/12 ratio used.

2.44.2 (AF~) Locations Operating Less Than 24 Hours. At locations oper-
ating less than 24 hours per day, when one or more 6-hourly observations
have not been recorded, determine the total accumulation of precipitation
since the last recorded 6-hourly observation. Enter the amount on the line
('orresponcling to the current 6-hourly observation. Prefix the entry with

'f'and enter a remArk in block 90 to indicate the actual time period ap-
plicable to the Pamount, e.gr., #f12 HIOUR PCPN.

*2.45. Snow~fall (Column 45) At 6-hourly observation tfimes the amount of
snowfall in the six hours prior to the observation shall be entered on the
lines captioned 1, 2, 3, and 4. At stations taking mnidnight observations, the
snowfall between midnight and the first six-hourly and the last six-hourl'
and midnight will be entered in the blocks captioned "MID TO" and "MID
respectively. mie entries are made as follows:

a. No 6-hour solid precipitation - Enter 0

1), A tr'ace but less than 0.05 inch - iinter T, and if precipitation
melted as it fell, enter "T1-Melted as it fell" in block 90.

c. A\ myeasurable amnount has occurred - F-nter the mnaximumn depth
of solid precipibdion accumulated in the period. If several
occurrlences of solid precipitation occur in the period, such as
snow showers, and each fall melts either Ccmplately or in part
before the next fall occurs, enter the total of the maximium depths
accumulated by each or' the falls.

d. Prefix estimated amiounts with an Eý and in i3lock 90 enter f.-Fsti-
niated dlue to mieltmig.

i*- A ~111l11-l/ 1/71
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e. Enter an asterisk as a prefix to the amount if it consists entirely
of hail and in block 90 enter *Hlail,

f. (AF) Use procedure in :2.44,2 when appropriate.

*2.46 o Dth(Cln46), Fýnter the depth of solid precipitation and
ice on the ground at the time of ench 6-hourly observation in chrono-
logical order on the lines captioned 1, 2, 3, and 4 snd at the time of the
midnight observation if" one is takeni, on the line captioned "MID", Make
the entrios as follows:

a. No snow on ground in exposed areas (snow may be present in
forested or otherwise protected areas) - Enter 0.

b. A trace but less than 0.5 inch on ground in representative areas -

Enter T'
c. A measurable amount is on the ground, enter the depth to the

nearest whole inch.

d. Whenever solid precipitation has occurred in the past six hours
and because of melting, the current depth is less than at some
time during the past 6 hours (reportable values), enter thle current
depth with an asterisk, and enter the niaxilnum depth, md the
approximate time (LST) of occurrence in block 90, e.g., *MAX
SNOW DEPTH 1 AT 1530E.

e, Enter an asterisk as a prefix to the depth if it consists entirely of
hail and in Block 90 enter *flail.

2.47 (WB, FAA, N) Maximum Temperature (Column 47). Enter thle umaxi-
mum temperature in whole degrees Fahrenheit that has occurred in the six
hours prior to each 6-hourly observation and between midnight and tile first
6-hourly observation and between the last 6-hourly observation and mid-
night on the lines captioned i, 2, 3, and 4 and "MID TO" and "MID" respec-
tively.

2.48 (WB, FAA, N) Minimhum Temrperature (Column 40). Enter the mini-
mum temperature in whole degrees Fahrenheit that has occurred ill the six
hours prior to each 6-hourly observation and between midnight and the first
6-hourly observation and between the last 6-hourly observation and mid-
night on the lines captioned 1, 2, 3, and 4 and "MID TO" and "MID" respec-
tively.

2,49 (WB_ N Local Use (Column 49).

R~l'l 1/71I'" % 11 #
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2.50 (W\3, N) Stutu of Ground (Colunn 50), At First-Order Weather Bureau
Stations and Navy-Stations, enter i t, stte of ground at tie time of each
G-hourly observatioin by selectiig the highest ,ipplicable code figure from
table A3-17, Omit this entry At .1tatiotln which do not have sitRO nlproBl-
rn ating the criteria in the table.

2.51 (WB, N) Sea State and Direction (Column 51). h'nter Staite and direction
of the sea as a code figure inaccor"rance with table A3- 1l. Record direction
from which the sea is coming as an arrow in accordance with table A3- 19.
Examnple: A rough tsen (waver 8 - 13 feet) friom the southwest would be re-
corded a. "5% "

2.52 , N) •Swell llellht and Direction (Column 52). The torm "twell"
refers to the wave !notion that u-nder-lies tei rinet-(!0 and driven by thc
local witid. Swell usually has traveled over a considerable distunce- froml
the point where it was generated by the wind, and its direction aid hoighi
may often differ widely from those of the local wind-driven waves (wind
waves). Record height of swell as the estineated average height of swell iki
thie open sea, nieastired in whole feet from orest to trough. Record direction
from which the swell is coming to eight points of the compass as an arrow
in accordance with table A3-19.
2.53 (WB, N) Swell Period ( ui53 Swell period is the average time

between successive crests, measured to the nearest second. Determine
swell period by watching the rise and fall in the swell of a patch of foam or
other floating object, and enter in seconds in column 53, When the elapsed
time, nieasured by a stopwatch, often successive rises of such an object has
been obtained, a good average period may be recorded by taking one-tenth
of the value.

2.54 (WB,_ N) Surf (Column 54). At stations with means of observing surf
conditions enter surf data every 6 hours using thle Code HFs1l 5 VMP s Ds where
the symbols have the following meaning:

a. 18l1- 8 - Average height of waves in feet, Ninety-nine indicates aver-
age heeight -i1q,8 I-st" ate.

b. Mq - Difference betveen height of niaximum and average wave in
5-minute intervals. Select the appropriate code figure from table
A3-20.

c. Ps - Period of time between passage of zuccessive breakers at a
fixed point, Select the appropriate code figure from table A3-21,

d. Ds - Angle of breakers with beach and direction of wave travel
(referred to observer on beach facing the sea), Select the appro-
priate code figure froim table A3-22.

2.55 (WU3, N) WaterTemperature (Column 55). At land statiowt, whore water
temperature is read, enter these values ioa degreus and tenths of degrees
Fahrenheit.

F HlI #I til l l 7



Table A3- 17. State uf Grounmd

Code
F'igure l)vscription ObsurvatiVnIs basud on:

0 Surface of ground dry with o tLeprlusieiitaLive Arua which approxi-
appreciable amount of durt or mates the following:
loose sand (1) Cozivuliuwit miad [ n.• euillent accu'•;

I Surface of ground moist (c g. , (2) Not affected by paved areas
de\%) (3) iO varnids li dinmeter

2 Surface of ground weL (puddles (4) Flovation wiliii 100 ft. ,fst~ttit-,i

on surface) (5) Saame general topographical

3 Surface of ground '.ozwen Lu at. structure and vegetation an
least several inchas surrounding area.

4 Glaze ov ice on ground but no Roprekentative Cleared Ground which
snofw o0 malting snow approximates the following.

5 Snow or melting snow covering (1) Part of representative area !

less than one-half of ground (2) More than 50 square feet
(3) LevelSnow or meltingr snow covering (4) soil

more than one-half but not all (4) Soil typical of surroundingc oufltr'y
of ground (5) Preferably grass-covered (kept

7 Snow or melting snow covering free or overgrowth, but surface
ground Conmpletely layer of soil undisturbed)

8 Loose dry snow, dust or sand
covering more than one-half

9 Loose dry snow, dust or -ainnd
cove ring ground completely

II" •I! Illlthl-~ lAM
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* Ulible A3- 1(1. State u SanI

:)e~~tci'iptlm t c71Iuaxinaiuni hicight of 8CUa WVQ8

Feet Mete rs

11 (-%1111 (gll.41n.I y) ) -0

I Calin (rippled) o- t': /-U I

2 Si-luuotl (Wavelets) Ii 3 =1 21 .1.5

13 Slight 1 213-4 )5

4 Modurate -1-8 1 .25-2. 5

(3 Ve-y r'ou -h 1-04-6

I hIgh 20-30 6-9

81 Ve~ry hlighl 30o-15 9-14

0 Plwclunezial Ovel. 45 Over 141

Table A3- 1 9. Direction of -,ua
________________________________________________ _____________________

Figu1re Direction Figure Direction

From north From southwvest

Fr'xom (las Fr ovthlwc tý

Frillu -4out~ilulast

I-i I I IMiI Ril
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'Pabl A3-20. Surf (M.5)

Code Difference between max and Code Difference between max and
Figure average wave heights Figure average wave heights

0 0 8 0 feet

I 1 foot 9 Greater than 8 feet excep t whln
2 2 ftC-t HIIIs s rporteU d as on in which
3 3 feet U11e, "9" lis an Ostimateit--

4 4 ht*et difference is impossible to dci-
5 5 feet to rin too -
6i 5ee
7 7 feet

Table A3-21, Surf (Ps) •

Code P'idCode _
CoPeriodc Period
iur Figurd

0 No surf 5 11 or 12 second-
I Leas than 5 secunds 6 13 to 15 seconds
2 5 or 6 seconds 7 16 to 18 seconds
3 7 or 8 seconds B G'eator than 1O seconds
4 9 or I0 seconds 9 Impossible to estimuate

'"ablo A3-22. Surf (DM-)_1

Code Angle of breakers Code Anglc of breatkers
Figure with betiuh P'igure with beach

0 Cahn 5 0" = 10'
1 0W - 10) 6 0° - 20o froni right
2 O° -1 00 from left 7 More thtn 20'
3 More than '200 8 Confused but prcliominntcly
4 Confused but predominately from the right

from the left 9 Unknown

EI, I- i1 1t~-1,l[71



Aj-60 ENTIIES ON Mf'ILEOROLOICAL FORM 1-10

2.56 (WB) Soil Tenperature (Column 56). At designated stations record
the soil temperature in degrees and tenths of degrees Fahrenheit.

2.57 (WB. N) LocaA Use (Column 57). This column is reserved for local
use. When using it identify the entries by labeling the column heading.

2.58 (WB, N) Local Use (Column 58).

2.59 Time (Column 59). At the time of each 6-hourly observation, enter the
time the barometer is read, or if an altimeter setting indicator is used for
obtaining station pressure, the time it was read.

2.59.1 (AF) Entries in Columns 59 through 65. Make entries in columns 59
through 65 only if the barograph is used routinely for station pressure.

2.60 Attached Thermometer (Column 60). When a mercury barometer is
used for the computation of station pressure, enter the temperature taken
from the attached thermometer to the nearest 0.5degrees Fahrenheit.

2.61 Observed Barometer (Column 61). When a mercury barometer-is used
for -the -computation--of station -pr•-isiire,-enter the reading to the nearest
thousandth of an inch. If an aneroid barometer is used, enter the reading to
the nearest five thousandth of an inch or tenth of a millibar. Omit the entry
if reading is obtained from an Altimeter Setting Indicator.

2.62 Total Correction (Column 62). Where mercury barometers are used
to compute station pressure, enter the value obtained from the Total Cor-
rection Table or by algebraic addition of the sum of corrections given on the
Barometer Correction Card and the temperature correction, to the nearest
thousandth of an inch. If a precision aneroid bay ometer is used, make entry

P to the nearest five thousandth of an inch or tenth of a millibar.

2.63 Station Pressure (Column 63). If entries have been made in columns
61 and 62, the entry in this colucmn is the algebraic sum of columns 61 and
62. Otherwise if an altimeter setting indicator is used to determine station
pressure, enter the corrected reading to the nearest five thousandth of an
inch or ternth of a millibar.

2.64 Barograph (Column 64). Enter the observed barograph reading to the
nearest five thousandth of an inch or tenth of a millibar.

2.65 Barograph Correction (Column 65). Subtract column 64 from column
63 and enter the difference to the nearest five thousandth of an inch or tenth
of a millibar with the proper sign in column 65. If column 64 is higher than
column 63, the correction entered in column 65 will be preceded by a minus
sign. If this difference is greater than five hundredths of an inch or one and
one-half millibars, precede the entry with an asterisk, and reset the baro-
graph to zero correction. Make a note in block 90 explaining the asterisk,

L e.g., barograph reset to zero correction at 1458LST.'1

U-1]1/ I/Ti FMI- f1



ENTfRIHS ON METEOROLOGICAL FORM 1- 10 A3- i6L

2.66 (WB, FAA, N) 24-Hour Maximum Temperature (Column 66). Enter
the maximum temperature recorded in column 47 for the day to the nearest
whole degree Fahrenheit, disregarding the entry in column 47 on the line
captioned "1" if midnight observations are taken. Enter "M" if data are
missing. This entry may be omitted at second-order stations if the infor-
mation can be derived from entries in column 47.
2.67 (WB, FAA, N) 24-Hour Minimum Temperature (Column 67). Enter the

minimum temperature recorded in column 48 for the day to the nearest
whole degree Fahrenheit, disregarding the entry in column 48 on the line
captioned "1" if midnight observations are taken. Enter "M" if data are
missing. This entry inay be omitted at second-orderstations if the infor-
mation can be derived from entries in column 48.

2.68 24-Hour Precipitation Water Equivalent (Column 68). Enter the total
precipitation for the 24 hours ending at midnight as follows:

a. No precipitation - Enter 0.

-b. A trace, but less than 0.005 - Enter T. A trace includes the sum of
any number of T observations unless a recording or totalizing
gage indicates 0.005 inch or more.

c. A measurable amount has occurred - Enter the amount, water
equivalent, to nearest hundredths of an inch.

d. Where the 24-hour precipitation is derived from entries in column
44, and where midnight observations are taken, the value entered
in column 68 will not include the value entered in column 44 for the
first 6-hourly observation.

e. (WB, FAA) This entry may be omitted at second-order stations
if the equivalent value is available by summation of the entries in
column 44 of the forms constituting the day's record.

r. (AF) Where no midnight observation is taken and there is an
indication that precipitation did occur, enter an estimated 24-
hour amount based on the entries in column 44 and prefix the
entry with an "E." Enter an explanatory note in block 90; e.g.,
"E-ESTIMATED-NO MID ORS".

2.69 24-Hour Snowfall (Column 69). Enter the total amount(unmelted)of
solid precipitation that has fallen in the 24 hours ending at midnight LST as
follows:

a. No 6-hour solid precipitation - Enter 0.

b. A trace but less than 0.05 inch - Enter T and in block 90, when
precipitation melted as it fell, enter T-melted as it fell.

FMII 4l1 "



A3-62 ENTRIES ON METE.QR-OLOGICAL FORM 1-10

c. A measurable amount has occurred - Enter the total amount that
has fallen in inches and tenths. Note that it is the total amount
that is entered. Therefore, the amount entered will be the amount
that has accumulated in the past 24 hours adjusted for any melting
or evapoA-ation that has taken place.

d. Prefix estimated amounts with an E and in block 90 enter E-Esti-
mated due to melting.

e. Enter an asterisk as a prefix to the amount if it consists entirely
of hail and in block 90 enter, *Hail.

f. Where midnight and four 6-hourly observations are taken daily,
this entry is the sum of entries in column 45 exclusive of the entry
for the first 6-hourly following midnight, LST. The sum of all
trace entries is a trace unless the sum as obtained from recording
or totalizing gages equals or exceeds 0.05 inch.

* g. (AF) Where no midnight observation is taken and there is an
indication that solid precipitation did occur, enter an estimated
24-hour snowfall based on entries in column 45 and prefix the
entry with an "E." Enter an explanatory remark in block 90;
e.g., "E-ESTIMATED-NO MID OBS".

2.70 Snow Depth (Colunn 70). Enter the depth of solid precipitation and ice
on the ground at 1200 GMT or, in areas other than the contiguous United
States, a time modified as necessary to meet regional needs, Entries are
made to the nearest whole inch or as follows:

a. No snow oxr ice on ground in exposed areas (snow may be present
in surrounding forested or otherwise protected areas) enter 0.

b. A trace but less than 0.5 inch on ground in representative areas,
enter T.

c. Enter an asterisk as a prefix to the amount if it consists entirely

of hail and in block 90 enter, *Hail.

d. (WB, N) Use the 1200 GMT value incolumn46 if appropriate.

e. If personnel are not on duty at 1200 GMT, enter depth as measured
as near to 1200 GMT as practicable and indicate the GMT time in
block 90, e.g., "Column 70 entries observed at 1120 GMT"'.

*2.71 Speed of Peak Wind (Column 71). Make this entry only at stations
having continuous instantaneous wind-speed recorders. If the record for
the day is incomplete, it may still be used provided it is reasonable to
assume the missing data did not include the peak wind. Enter in knots the
highest instantaneous speed recorded during the 24 hours ending at mid-
night.
R# 1- /1/71 F M 1t1



ENTRIES ON METhE'OROLOCICAL FORM 1-10

*2.72 Direction of Peak Wind (Column 72). At stations entering data in

column 71, enter the direction in tens of degrees. If the direction portion

of the recorder is inoperative, estimate the direction from entries in

column 9 and enter it to 8 points of the compass.

2.73 Time or Peak Wind (Column 73). Enter the time of the peak wind, L'r,T,
to the nearest minute. If the same speed occurs more than once, enter the

time of the last occurrence with a footnote reference and in block 90, enter

the additional times.

2.74 (WB, N) Thickness of Ice on Water (Column 74). At designated sta-
tions, enter this datum to tile nearest inch. Determine thickness from a
representative ice layer ona nearby river, lake, or harbor free of artificial
influence (such as dredging). Cut a hole in the ice, and measure thickness
with a suitable rod or rule. If a new hole is not cut for each measurement,
compensate for any artificial accretion of ice near the hole. Measure each U
Monday near local noon, and more frequently if ice conditions are changing
rapidly, or if specifically requested in separate instructions.

2.75 (WB) Frozen Ground Layer, Top (Column 75). At designated stations
enter the distance between the surface and the top of the frozen layer in
whole inches,

2.76 (WB) Frozen Ground Layer, Base (Column 76). At designated stations
enter the distance between the surface and the base of the frozen layer in
whole inches.

2.77 (WB) River Gage (Column 77). At designated stations where a river
gage is used, enter the river gage reading to the nearest 0.1 foot.

2.78 (WB, N) Sky Cover, Sunrise to Sunset (Column 78). Enter, as a whole
number, the tenths of sky cover obtained by averaging the entries in column
21, for the period from skunrise to s-unset. Sky cover observations that are
made between sunset and sunrise will not be considered in determining the
averages entered in column 78. For example, if sunset is at 1640 LST, an
evaluation at 1655 LST will not be included in the computation.

2.79 (WB, N) Sky Cover, Midnight to Midnight (Column 79). Enter as a "
whole number, the tenths of sky cover obtained by averaging the entries in
column 21, for the period from midnight to midnight.

* 2.80 (WB) Water Equivalent (Column 80). At first-order stations whenever
the average snow depth is 2 inches or more (to the nearest inch), enter the
water equivalent to the nearest 0.1 inch as measured at approximately U
1800 GMT daily. In areas other than the contiguous United States, the time
of the observation may be modified as necessary to meet regional needs.

2.81 (WB, N) Local Use (Column 81). When entries are made in this col-
umn, identify the entry by completing the heading of the column.

FIMH PI J I-1/1/ 71



A3-64 E NTRpIES ON MA'TIEORlOLOCGICAL FORM 1-10

2.82 (WD3, N) Precipitation and Thunderstorýms (Column 132). Enter the
type, character and intensity of each thunderstor n or form of precipitation
occurring at the station using abbreviations given in table A3-5 and inten-
sity symbols in table A3-6.

2.83 (WL3, N) Time precipitation or Thunderstorms Began (Column 83).
Enter the local standard time that the weather, on the same line in column
82, began. If the weather has continued from the previous day, enter "Cont".

2.84 (WD, N) Time Precipitation or, Thunderstorm Ended (Column 84).
Enter the local standard time that the weather , on the same line in column
82, ended. If the weather continues over into a new day, enter "Cont" in
column 83 for the appropriate weather and recopy the type, character and
intensity in column 82 for tile new day.

2.85 Not used.
*2.86 (W13, N) Obstructions to Vision (Column 86), When an obstruction to

vision occurs at the stati, hi1d }:educes repotrted prevailing visibility

to less than seven miles, enter the type in this column using abbreviations
as given in table A3-5.

*2.87 (W,. N) Time Obstruction to Vision Began (Column 87). Enter the
time an obstruction to vision began (that is the time reported prevailing
visibility was reduced to less than 7 miles) in local standard time. If
the obstruction to vision began on a previous day, enter "Cont".

2.88 (WR,_ N) Time Obstruction to Vision Ended (Column 88). Enter the
time an obstruction to vision ended (that is the time the obstruction ceased
to restrict the reported prevailing visibility to less than 7 miles). If the
obstruction to vision continues over into the new day, enter "Cont" and
copy the type in column 86 of the new M 1-10.

2.89 Not Used.

2.90 .Remarks, Notes and Miscellaneous Phenomena (Block 90). Use this
block to record the information described below and as indicated in the
following paragraphs. All entries will include the time (L.ST)of occur-
rence to the nearest minute unless otherwise specified. Entries will be
made to explain:

a. Conditions which affect the accuracy of representativeness of
recorded data.

b. Outages and-'or changes in instruments (include reason for the
change).

c. Reason for omission of mandatory data entries.

* d. I'ime checks of stqtion standard clock if not recorded elsewhere.
l i l - I, I T 1 [, I /l / 1
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ENTR IES ON m/lE.EOR.OLOI.CA1, FO)• Mi I - 10 A3-65

2.90.1 Hailstorms. Enter appropriate information concerning the storm In-
eluding, if known, diameter and weight of largest and average sized hailstone
and damage caused.

2.90.2 Tornado, Funnel Cloud or Waterspout. Describe meteorological ele-
merits accompanying a tornado, funnel cloud or waterspout, as specified
below. If space permits use block 90, otherwise, attach the descriptive
material to MFI-10. Include the following:

a. A map showing date, hour of occurrence and path

b. Appearance of clouds

c. Character and amount of precipitation

d. Description of:

(1) Funnel

(2) Appearance of clouds above funnel, and

(3) Distribution of debris.

2.90.3 (WB. N) Harbor Ice. Enter data on quantity, thickness, character,
breaks, size of flow, persistence, conditions of aircraft landing area and
conditions affecting the transfer of passengers from craftof all types.

2.90.4 (AF) Active Run and Equipment Changes. Enter the time (LST)
and active runway when weather sensor equipment is changed as a result of
a change in the active runway. An entry is not required on a new page
for the same day of the form unless a change actually occurs. On the first
page for each new day, enter the active runway number currently in use.

2.90.5 (WB, FAA) Aneroid Instrument Comparisons. At stations deter-
mining altimeter setting values from the lowest pressure reading of two
identical or equivalent aneroid devices (see A8-3.4), enter each day on

which observations are taken:

a. The reading for each instrument

b. Difference between the readings, and

c. The time of reading.

FMH #1 flY 1-1/I/71
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ot)DINGANoD sSEMINATION 5 4-5

3, Aviation Weather Code,

3.1 CodiI1I of Aviation Weather Reports. The same methodIsu od for on-
codin-g'eiments into an aviation report as IF; tuec to enter the element on
MFI- 10 (formerly WBAN Form 10), columns 1 through 13. Table A2-1
indicates tile elements included in the various types of reports, In addition,
the location iduntifior, type, and time of observatown aie included. Obsor+
vations are coded for transmission as indicated in the following paragraphs.

3.2 Station Identifier. This group indieate.9 the station to which the coded-
report applies. It consists of two to four letters or numbers and letters.
This group is separated from the elements following it by a space,

"3.3 Type of Obs1x'vation. Samte as tie entry in column 1, MFl- 10. The "R'"
is omnitted fromu ri-d-r bservations when transmnitted as part of an hourly
sequence. This element is sepai'atod from those following it by a space,

3,3.1 (AF) Type of Observation, Type of observation Is omitted from all
longline transmissions.

3.4 Time of Observation. Same as the entry in column 2, excep)t that it is
converted to GMT. It is omitted from reports transmitted in an hourly se-
quenee. The time is separated from elements following it by a Spnce.

3.4.1 (W3) Time of Observation. Time (GMT) is included in all observn-
tions taken at SAWR stations.

3.5 Collin and Sky Condition. Same as the entry in column 3, MFI- 10, It
is followed immediately Sby he visibility.

3. 6 Pealn iiiiy

* 3.6.1 (Wn, AA:\) Same as entry in columin 4a, Nl V".- 10, it' an entry has
been made in that column. Otherwise, it is the sanme as the entry in column i
4. It is followed imenodiately by weather Avid obstructions to vision, or if
none are being reported, the visibility is separated from elements following
it by a space.

* 3.6.2 (AI",N) Same as the entry in column 4, .M IFi-10. It is followed immedi-
ately by weather and obstructions to vision, or if none are being reported,
the visibility is separated from elements following it by a space.

3.7 Weather ndObstruietiol,.- to Vision. Same as entry in column 5,
MF'i- 10. It is separated from elemoents following it by a space.

3., Sea-Level Pressure. Same as entry in column 6, \lFI- 10. It is separ-
ated from elelnent., following it with a slant,

P
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3.81 jIEI'-Ltvtel I'i' cmve. Include this eloment only in 3- and 6-
hourly obaervatlont,. This element is not given localdiessomination,

3 .9 Templeratur•, Samei as the entry in column 7, MF1V-10. It is separated
froznthv elements following it by a slant,

3.10 11SLYiLt, Same as the entry in Cohlin 8, MFI-10. It is sepmratod
from elements following it by a slant.

3. 11 Wind Diroction, Speed and Character. Same as the ontries in couhmns
91 10 ad 1, - ,hoy are separated from 0Rmelnt8 following thu-xi by

3,12 Altimeter Setti, Same as t.h. entry in column 12, MN-FI10. It iR
eej)ai'a-ted"fM-ri elf.--nenl-ta tollowing it with a slant. If no data follow It, the
slant is omitted.

3,13 Remarks. Same as the entries in column 13, IVFi- 10. Additive data
are separated from preceding remarks or elements by a slant and a space.

3.13 1 (ALI Supplementary Data. Additive data, radiosonde data, and othor
entr1oB1denltfied in e thehandbook, are not normally given local dissemina-
tion.

,1
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CODING ANDD Ws ItSquMINAmNTI A-7

4.1 Dssoamlnatloi l0 e tulrernents, DisSerninatiol• 1(juird fur variou-

typos of surface woathov rvations is as follows:

a. Record observations - Local and longlino

-b. Record special - Local and longline

c. Special - Local and longline

d. Locnl - Locally d(etermilind

(I) (A F) All local observatlons taken in accordance with paragraph
A2-3.1.3 will be dissemrninated locally,

e, Corroction - Same as report being corrected.

4.1,1 iAF) Data Disseminatod Local and Longline byelotympewritor. Data
normall• given only locni- 77fil-ih Vi)id data
givon only longline dissemination (eg,, 10-minute RVR) may be included on
a single teletypewriter tape when'

a. A local on-base toletypewriter dissemination system is used which

ir, soparate from the longline circuit used

b. A tactical weather circuit and a longline circuit are used, or

c, A teletypewriter circuit serves both local and longlino dissernina-
lion requirements.

* 4.1.2 (AW) Dackup Local Dissemination Procedures. The following pro-
ceduros-shMll be used when appropriate:

a. When the primary dissemination ayotom (such at auto-writer.
local teletypewriter, etc.) is inoperative in the representative ob-
servatjon site (ROS), and the base weather station hag traiasniit
capability to air traffic control agencies on the system, relay ob-
servations direct to base woather for local dissemination.

b. When the only moans of communications in the 1O$ Is voice
(such as telephone hotline) disseminate observations immediately
to local air traffic control agencies (e.g., Tower, RAPCON, GCA)
and then relay the data tobase weather for other local dissemina-
tion requirements.

*,e r. lnofficial weather liport¢ may ne
4 . 1.3 o f fic ibI W eath eor v•at e ' "+

given either local or lonlinedissemination at the discretion of the observer.

However, tongline translissions Should he limited to those rC-

1{•i 1111 1 I'.Xll i
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A4-8 CODING AND DISSE MINATIONTports covering sparse a a areas, or those indicating unexpected conditions.lFacb unofficial report disseminated (except tornado, waterspout or funnelcloud reports, which are made in accordance withSA7-3.1) shall be identi-fied as to location, time of report and labeled unofficial, using the contrac-tion UNOFFL, e.g., BRJ 1030 UNOFFL E20IF. When several such reportsare transmitted as a collective, and allthe reports in the collective are un-official, the contraction UNOFF L need only appear in the collective heading.

4.2 Dissemination Priority. All observations shall be given first to thepositions which control local air traffic. Priorities for further dissernina-r tion may be established by the observer and his supervisor in any orderconsistent vith local and national requirements.

4.2.1 (AFj Local Dissemination of Si nificant Elements. Any element re-quiring a special observation and any'elementconsidered significant to air-craft operations, will be given immediate local dissemination prior torecording the observation on MFI-10.

4.3 (WB, FAA) Weather Report for Transmission (WB Form B-11). WBForm B-1I, Weather Report for Transmission, is used to record observa-tions- received- froin dth6-i-stati-6is for entry on-communications circuits and•-i when used for this purpose, a copy is retained for one month. If the obser-
vations are received via a telewriter system, WB Form B-11 need not beused. This form is also a convenient way of delivering an observation tocommunications personnel where a telewriter system is not used. In suchcases, copies need not be retained.

4.4 Use of Telewriter. Whenever available, use the telewriter as the pri-mary means of distributing weather reports locally andto the communica-
tions personnel.

4.5 Entry of Observations on Telewriter.

4.5.1 Telewriter Format. Begin each transmission with any address re.-
quired and then enter:P

a. Station call letters

b. Type of observation

* c. Actual time (GMT) of observation

d. Observation report
Se. Bate and time (GMT) transmission is completed

f. (AF) Initials of observer

t:5#



CODING AND DISSEMINATION A4-9

g. (WB, FAA) Intrastation identifier as follows:

STATION IDENTIFIER USED

Weather station OBS
Communications personnel COM
FAWS FAWS
Tower or combined station/tower TWR
ARTC ATC
Others Determined locally

4.5.2 (AF) Identifying Specified Elements. Elements will be entered as
follows:

a. Enter magnetic wind direction in three digits, separated from speed
by a slant, e.g., 310/05.

b. Enter the contraction "ALSTG" in front of the altimeter setting;
e.g., ALSTG 29.96.

* c. If required, enter pressure altitudeprecededby the indicator "PA"
e.g., PA-30, and PA+120. 9

4.5.3 Urgent Dissemination of Data. Enter "URGENT" in block letters ahead
of all special reports of tornados, funnel clouds, or waterspouts, and other
information as indicated by the situation.

4.6 Non-Operational Transmission on Telewriters. Clearly identify all
non-operational transmissions as such at both the beginning and the end of
the transmission, e.g.,

Os8 TEsT 12 3*if -

LVA# 7N$"r
00 1-72305-

4.7 (WB, FAA) Retention of Telewriter Records. Retain records for 90
days; after which time they may be destroyed unless otherwise directed.

4.8 Verification of Transmitted Data. Care should be exercised to avoid,
insofari as possible, the dissemination of incorrect data. Immediately after
dissemination, recheck the observation and compare it to the disseminated
data both longline and local. Whenever possible, also compare the original
observation against the longline teletypewriter copy.

R I- 1/1/71 F I
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A4-10 CODING AND DISSEMINATION

4.8.1 .AF) Voice _elay. Where voice relay is used, use a "read back"
system to insure that the observation has been correctly recorded at the
receiving end. Also prepare one copy of AWS Form 40, Local Dissemination
Log, or a tape recording when available to indicate:

a. Actual time of observation

b. Time the observation was transmitted to the tower, and/or other
local aircraft control agencies, and the initials of the individual
receiving the observations

c. Reasons for delay or non-delivery of observation

d. Initials of observer making entries.

* 4.8.2 Corrections to Transmitted Data. Whenever an error is detected in a
transmitted report, disseminate a correction as soon as possible using the
same dissemination as that given the erroneous report. However, if such
erroneous data is corrected or superseded by a later report (with the
same or more complete dissemination), a correction need not be sent.

* 4.8.2.1 Time References in Corrections. To refer to the observation being
corrected, use the standard time of record observations or the actual time
of special or local observations in the correction report.

4.8.3 (AF) Corrected Reports. Reports corrected longline consist of all
data originally transmitted.

* 4.9 (AF, N) Delayed Reports. When it is evident that a weather report will
not be completed in time for a scheduled transmission, file the contraction
DLAD at the standard time. When the report is ready, file it with the
standard time of the observation using appropriate communication proce-
cIures,

*4.10 Reports Filed but Not Transmitted. When transmissionofanobserva-
tion is delayed until time for the next record or special observation, trans-
mit only the latest observation and enter FIBI in parentheses in the remarks
of the observation not transmitted. When a special observation is not trans-
mitted over longline, transmit later specials only when the overall change
between the last transmitted report and the current report equals or ex-
ceeds the criteria for a special observation, Otherwise append FIBI to the
current report and disseminate the special locally. Do not FIBI a record
(hourly) observation unless a later record observation is available for
transmission.

"All-I H#1 R11-i/1/71
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4.11 Communications Failure. If all iongllne teletypewriter services have
failed, telephone (via FTS or AUTOVON if available) or telegraph the first
record, record special, or special observation after the failure to the near-
est station on the same circuit or circuits with facilities still functioni'ng.

4.11.1 (WB, FAA. N) Additional Transmissions. After initial transmission,
soed only the 0000, 0600, 1200 and 1800 GMT observations and special ob-
servations. All other observations will be taken, re-orded, disseminated
locally as usual and marked FIBI in column 13.

4.11.2 (AF) Additional Transmissions. After initial transmission send all
record, record special and special observations.

4.11.3 (WB, FAA) Commercial Telegraph. When observations are trans-
mitted via commercial telegraph:

a. Spell out all symbols and algebraic signs

b. Omit decimals and slants V

c. Send numerical values complete (i.e., as decoded)!

d. Replace letter indicators by the word they stand for, e.g., "Ell is
sent as ESTIMATED, "RW-" is sent as LIGHT RAIN SHOWER, etc.

e. Omit station identification and time.

Recipients of these telegrams will encode the data before longline trans-
mission if it is required.

4.12 Observation Filing Time. All weather reports should be completed tI
and delivered to the communications personnel as soon as possible. Local
supervisors may establish longline filing deadlines for scheduled reports;
such filing times, however, mustbe no sooner than that necessary to assure
entry of the report in the proper position in the longline sequence collection.

I
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________CO1)ING AND DISSEMINATIONIA41

.,<-Figure A4-l ."(W13,PAA,N) Decoding Aviation Weather Reports froil Civil Stations

U.S. DEPARTMENT OF~ COMMERCE
W4 ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION

WEATIIEIA 01.011AU
C13 SILVC"f SPRING. MD. 20,910

REMAI(KS: Visibility
~-variable between 1/2

and I mile. DECODING AVIATION WEA'Viu;iE REPOurTs
Based onl Instructions in lFederal Meteorological lialdbook

-4 REMARKS: Ceiling No, 1, Sur'face Observations
0).- variable between 900
0 to 1200 feet. STPANDARD AVIATIO1N REPORT FORMIAT FOiR

MANNEI) Sl'A1IN10N
P4 BASES, A ND TOPS 0 rCO1-001): Tops broken layer 23700 ft. msi1. Height of bases not

( -visible at the station precede sky cover symbol. "U" indicates layer amnount unknown.
S If the report is more than 20 minutes old, the timle (GMT) precedes tho entry.

d-REMARIKS: F'og and Smoke hiding 3/10 of sky.
0

Z RUlINWAY VISUAL, RANGE: Runway 10L, Visual Range variable between 2000 and
O 5500 ft. in past 10 ininutes, When visual range is constant for past 10 minutes, only

the constant value is ropor-ted, e.g., Rl0LVR600-.
00

ALTIMETER SETTING: 29,G7 iinches. Th'lree figures, iepresenting uinits, tenths and
Z w- hundredths of inches, indicate the altimeter' setting. "'Low"' is used preceding figures

0 to indicate values below 29,00 inches,
tý WIND: 2 706 true, 13 kts. To decode direction, multiply first 2 digits by 10. If productS is ::500, subtract 500 and add 100 to speed. Gusts and squalls nre indicated by "G"

lu or "PQ" following speed and peak speed following the letter.
IDEWPF_0lNTI': 65 0 F:~I 0

s-- EMPRATUE: 6 0 FA minus sign indicates temperatures below zero,

Z- SEA LEVEL PRES3SURIE: 10 14.6 naillibars. Only the tenls, units and tenths digits

ý4 WEA-TIERt AN!) OB3SITRUCTIONS TO VISION- L~ight Djrizzle, Fog & 'Smoke, Symbols
(41k used inl reporting weather and obstructions to vision are in TIable 1 . Algebraic signs
1 (Tabl 1)following y nbols indicate intensity.________

1 ~: PREVAILING VMISI3I.ITY: Seven eighths statute mile and v able by the amount
-~given inl REMARKS._____ 

________

W4 SKY & CEll ANti: Partly obscured sky, eciling fllhasuredi I i 00 ft.,, variable brokenl,00/ 3800 ft. overcast, Figures are hepight of each layer in) 100s of foot above ground. A
:1- number preceding anl X indicates vertical visibility into phenomena. A "'V" indicate-s

Sheight varying by amiount given inl REMARKS. Symibol after height is am~ounlt of sky
cover (Table 2). The lette r p~receding hieighlt inldicates that height to bo the coiling and

>< the method used to determine the height (Table 3).
TrYPE. OP REP'ORT' (Table 4): "it" omitted wh-n obse.'rvat ion j- III hourelry seuence,

__ -1STA'1>ION II)IN TIFICATION: Idientifies rep~ort for Plittsburghlb snFA d'liir
TA 0-0-1 W.ritSij (it S I A6310- ..41. 1 M I.tS., ( I I AP41J L X1.1 Nk S71 K . Z~ C CA1 U,-7'
45-701

11#/1-it1/171 Preceding page blank F I
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V.In l fr''Ich .ýIwx lrptahdtr ot' 2rIitleCd
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dre rtod o, Inn. n Ill, aor) on&I

Ins~trunionttt runway nmtnber , whoen otipro- IWOn 106( Huinwity numbe r U0 (visibility fol-

I j Hate. 's).
Riinntv %i sibilit.t ill ,tatute tnjho'; and V Vonm VV 1,3 Visibility on trunway 36 is 1.3
:olthls Cor Cioreloug runway. statute mlitles.

C1.il1n1F ftusgob tot, t'o ii\d to lit. (if 1111 hM Meaured ceiling (height and/Ior
knuwtt) and to ationuti n mobol for layer to character and fltttutt followg).
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(Li 111i Ire dA of fove I. followe.dh. In-'''' ahet 5 follows).

* l i n . ditoo tot" Vwnoi app ropr ink to, l.ont ittted) Layer not eva ba ted as "Alit i.''

1 0 U , ''N" 10t cmi- ufaicebasedob- of sky covered by csky covot'aloift

mg p. 1 1'dn:.i. scoring phloiteilta at and he low

111vt'aimg knttolit%\ Il -to atttut 1notes and v.\._V" 1/12 I 1/2 statute miloes,
i-actlon. fo , Coit d I' "V" whenl i-a od lv
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iservktotloi,. andli tilt palge :1 (f this TA.

1te polL s of be~low zoru ntopt-aur ~ om it n Otla'u3plitLt vi' tlile us [t m 1110 tvliii val-l liII or akI ~il4 thi
nigobrliv sum or 100 and tile tvinwrtut.lrv~t ,.g., it dI-wpoilnttll4.1n vttltlhtlt or - ý Ill d Ilitth 14 ll
I)orted as - 10 from 3;omc. matulIon, bt as !10 (i e, i nn- I u I ri-cmo i~hv I.5 ,*T nI Iw ratu I usK 1) *d~ ~Iý 9 1 1
areIIC ol'(vtPd vitht'l.a ilStlive figisrus tPg., 1(12* tritiitttu ;I- H(12) ,I1b olv il~lltlltg lit-he tollclris fig-
tI CL (c' .g. 102' vvportuttd n.s (12).

4 \V hIL.IVL djI LU C ioljl 1 N.I S j~i~t ty is ntot ttu l('l iItVit wit ItI 1,11Ct~ Y "W"IlYtt i' t 5 II til uis lwN( it, i tel ii r
ai ruwlylWi nunlbc .

WE' AlTHER SYtMBOLS1.

Thu inudersb tor itW Rit di Showe xi,

Nt Sl"vt 1'h'uiiderIstlOCIli Silowv
A Iihiil SG Som% G. rItuIItS
Ic Ice Crystals SiP Snow pellots
HIM\~: leo P'ullet'. (Sio ieS) SWV Sntow slhowv'rsx

OBISTRUCTIONS TO V*ISION

BID Blowing Dust 1i I]laze
IIN I iiowiniig Sanid I) Dkwt5
BS Blowing Snow F Fog
iBY Blowing 5

pinxa Gil Ground IFOg
K Snukv IF~ Ice Fog

WEATIlMI INTINSITY SYMBOUS
- -\'r light Abwlit e orf svnhll ii'

- ighlt Indientes modlerate

SKY COVI:11 SYNM1301.S

-X P art ly ohbsill IC ti k ((I. I to 0i.!l sky 111(111' i by ie uu Iu

X fls iu ration 0I .0) sk y hiii iten hvsbY ai ae IiSi ~ tot
o Clear M.0t sky eVurVI)
(1) Scafltitered (0j1 to (I.5: sky u-over)
itll itlokeli (0,6( to 0t.11 skv voiivi'
$) Overcast (10 sky Cover)

A minulhs sign (-) prect-ding s $ * 0 ol-q ,t ymhot indicato.s thal
layerl Is thtlil, IS.v 1o mr Ititirc of tehilitýlllmtlott a.ioliS(llt fol.

________that level is thitu

TABIAL: 3

C *AINGi. 4l1RNTR

1\ Measured > )t ill

I. Lo fca I It', ti~tt>1 1
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SKY CONDITION A5-7

2.5.3 E - Estimated Ceiling. A ceiling height determined by a method not
considered representative or reliable enough to justify the use of another
classification. Included in this category are values

a. Determined on the basis of observer experience

b. Determined by means of the "Convective Cloud Height Diagram"
(Diagram A5- 1)

c. Based on cirriform ceiling heights obtained by M, A. R or 13 meth-
ods when the values are more than one hour but not more than six
hours old when entered on MF1I- 10 provided, in the judgment of the
observer, there has been no evident appreciable change in altitude

d. Based on the penetration of the ceilometer or ceiling-light pro-
jector beam when it is inexcess of normal for the particular height
and type of layer present, or the penetration equals or exceeds
an elevation angle corresponding to approximately 10 times the
baseline to the nearest degree

e. Based on the use of pilot balloons with lights attached or on the rate
of ascent of balloons during precipitation heavier than light or very
light, during the occurrence of hail, or any intensity of ice pellets
or freezing rain.

2.5.4 M - Measured Ceiling. A ceiling height either determined instru-
mentally with a cloud-height indicator or based on the known heights of
objects within 1 1/2 nautical miles of a runway of the airport.

2.5.5 R - Radar Ceiling, A ceiling height determined from a cloud detection

radar considered by the operator to be of optimum reliability and, in the

judgment of the observer, considered to be probable on the basis of
visual observation.

2.5.6 W - Indefinite Ceiling (Obscured Sky). A ceiling value representing
either

a. The vertical visibility upward into surface-based obscuring phe-
nomena, or

b. The maximum vertical height above the groundwithin 1 1/2 nauti-
cal miles of a runway of the airport and within 15 minutes of the
actual time of an observation from which a pilot in a surface-based

R# I - 1/1/71 Preceding page blank FM H #1
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SKY CONDITION

2.21 Thin Sky Cover. That portion of sky cover through which higher clouds,
blue sky, etc. can be discerned.

* 2,22 Variable Sky Condition. A term used to describe a sky condition
which has varied between reportable conditions (e.g., (D too, etc.) during
the period of observation (normally the past 15 minutes).

2.23 Summation Principle. This principle states that the sky cover at any
level is equal to tie suminationof the sky cover of the lowest layer plus the
additional sky cover present at all successively higher layers up to and in-
cluding the layer being considered. No layer can be assigned a sky cover
less than a lower layer, and no sky cover can be greater than 1.0 (10/11)).
This concept is applicable for the evaluation of both total sky cover and
total opaque sky cover.

2.24 Surface. For height determinations, the term "surface" denotes the
horizontal plane whose elevation above sea level equals the field elevation.
At stations where the field elevation has not been established, "surface"
will refer to the ground or elevation at the observation site. At sea-plane
bases, the mean high-tide mark may be regarded ai the surface.

2.25 Vertical Visibility. Vertical visibility is either:

a. The distance that an observer can see vertically upward into
surface-based obscuring phenomena such as fog, blowing dust or
sand, precipitation forms, etc., or

b. The height corresponding to the upper limit of a ceilometer re-
action, the top of a ceiling light projector beam, or the height at
which a balloon completely disappears during the presence of sur-
face-based obscuring phenomena (obscured sky), or

c. The maximum vertical height above the ground from which a pilot
in a surface-based obscuring phenomenon (obscured sky) can dis-
cern the ground.

+ý2.26 Radar Cloud Detection Report (RCD). A report of the height of cloud
bases and tops determined with radar equipment and appended to aviation
weather observations.

i
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c. Repeat the evaluation in b. for each additional layer present in as-
cending order of height. Estimate the summation tenths of sky cov-
ered and hidden by each layer, in combination with all lower layers.

d. Determine for each layer present whether it should be classified
as "thin" or "opaque." This evaluation shall be based on the ratio
of total opaque to total sky cover summation amounts at and below
the level of each layer present up to and including the layer being
classified (see table A5-2).

P
3.6 Cloud Direction. These instructions are normally applicable only at
those stations in WMO Region V, Southwest Pacific that encode the -
7RRDLDM synoptic code group (table A3-17).

3.6.1 Cloud Direction Determination. Observe the movement of clouds past
a structure whose orientation is known. When clouds are moving slowly,
their direction can be determined with reasonable accuracy by taking sev-
e ral observations a few minutes apart, and noting the relative position of the
clouda with respect to the previous observations.

3.7 Determination of Ceiling Heights. The methods indicated in these in-
structions will beU used in determining the heights of clouds and/or obscur-
ing phenomena aloft and the vertical visibility in surface-based obscuring
phenomena. The rotating-beam ceilometer normally shall be used for de-
te rmining cloud layer heights and vertical visibility in obscuring phenomena.
If a ceilometer is not available, these values should be obtained by the most
reliable and possible alternative method. This will usually be with the ceil-
ing light or a pilot balloon with light attached at night, and with a balloon in
the daytime. Heights of layers visible at the station will be reported in
terms of feet above the surface (not above mean sea level) rounded to the
reportable values specified in table A 3-2. Use the ceiling height designators
listed in table A3-3.

* 3.7.1 Aircraft (A) Ceiling Heights, Convert pilot reports of ceiling heights
above mean sea level to reportable values (table A3-2) above the surface
when using these heights as aircraft ceilings.

* 3.7.2 Balloon (B) Ceiling Heigts. If the ceiling cannot be determined with
a ceiling light, ceilometer, radar, raob balloons, or from pilot reports,
ceiling or pilot balloons shall be used:,

a. At stations taking hourly observations whenever:

(1) The ceiling is at or below the minimum height for VFR appli-
cable to the control zone in which the station is located, or

(2) The ceiling height is 2,000 feet or less and the presence of a
stratus-type cloud layer makes estimation difficult.

RO I- 1 /171 'MU#1
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SKY CONDITION A_5- 1.9

a. By means of the convective cloud height diagram (diagram A5- I).
This diagram eliminates the computation necessary in dete r mining
height of convective-type clouds by use ofa dewpoint formula. It is
not suitable for use at stations situated in mountainous or hilly
terrain. This method should be used only when the clouds present
are formed by active surface convection in the vicinity of the sta-
tion. This diagram is usually most accurate when used to compute
the height of cloud basesat 5,000 feet or less. Obtain the estimated
height of a cloud base above the point of observation as follows:

(1) Locate the point of intersection of the vertical line (abscissa)
corresponding to the observed dewpoint temperature, and the
curve (sloping upward to left) corresponding to the observed
dry-bulb temperature.

(2) Find the height of the convective cloud base above the ground
at the scale value (printed along the right side of the chart)
corresponding to the point found in a.

b. From the known heights of unobscured portions of natural land-
marks or objects more than 1 1/2 nautical miles from any runway
of the airport.

c. On the basis of observational experience; provided the sky is not
completely hidden by surface-based obscuring phenomena; and
other guides are lacking or, in the judgment of the observer, are
considered to be unreliable.

d. By the use of pilot Lalloons with lights attached, or during condi-
tions when ceiling or pilot ball6on ascensional rates may have been
affected by occurring precipitation.

e, Bycel-.ometer or c,-ling light ,and the•,I p tiof the. light bA tI

is in excess of normal for the particular height and type of layer
present.

f. By ceilometer or ceiling light and the values equal or exceed 10
times the baseline used.

* g. From weather-surveillance radar range height indicator (Rill)
scope displays. Such height indications seldom compare well
with indications frtom cloud height measuring equipment for
heights below 10,000 to 12,000 feet. IllI displays are also not
reliable for detecting the heights of cirroforin clouds. Ordinarily,
RHil indications are most useful as an aid to the observer in
evaluating the heights of middle clouds.

* h. From cloud detection radars when the heights are not considered
sufficiently reliable to warrant use of a "radar" height classi-
fication.

l{,•1- 1/1/71 :UM I I 'I
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i. Based on cirriform ceiling heights obtained by M, A, R, or B meth-
ods when the values are more than one hour but not more than six
hours old provided, in the judgment of the observer, there has been
no evident appreciable change in height. When evaluations of cirri-
form ceiling heights cannot be based on these methods, they will be
estimated on the basis of observer experience.

3.7.4 Measured (M) Ceili ngHel ts. Ceiling values are classified as
"111eaZIured" whrlvi

a. Determined from ceilometer or ceiling light values of less than
ten times the baseline, ori

b. Based on the known heights of unobsoured portions of abrupt, iso-
lated objects (buildings, towers, etc.) within 1 1/2 nautical miles
of an airport runway.

3.7.4.1 Ceiling Heights from Ceilonieters. The response ofceilometerre-
corders and CRT (cathode_ ray tube) indicators to light reflected from clouds
and obscuring phenomena is illustrated in figures A5- I through A5- 11. The
base of sky cover aloft is represented by points of maximum reaction of the
ceilometef to light reflected from the base of layers detected.

a. The average vertical extent of the brightest portion of the spot
produced by a ceiling light or ceilometer projector is approxi-
mately 300 feet. While it is not an absolute standard, this value
may be used as the basis for determining if the light beam pene-
tration is In excess of normal for the height and type of layer
present.

b. Data obtained from ceilometers or ceiling lights should be supple-
mented by visual observations to determine that the instrumental
values are representative of the layer to which they are ascribed-

c. When the sky is obscured byasurface-based layer, the ceilometer 1
reaction is usually at a maximum at low angles and decreases,
slowly to a zero amplitude as the angle increases. This minimum
deflection is at zero degrees on rotating-beam coilometer CRT
scopes. The absence of a reaction during low visibility conditions
does not necessarily indicate that projector lamps are defective.
Obscuring phenomena that reduce the visibility to less than tile
ceilometer baseline length w ill completely attenuate the projected
light beam.

d. During outages of the rotating beam ceiloineter, if a rotating beam
ceiloincter is available for an alternate runway, it may be used
provided, in the judgment of the observer, the measurements are
considered to be representative of conditions an aircraft will en-
counter during landing approach.

[.'M I I •'• 1/1.t I - [ /71l
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A5- 2t; SKY CONDITION

e. Ceilohletel' reactions, ach as night be caused by equipment Inal-
functioning, can tusually be identified by diesimilarity with pat-
terns caused by meteorological phenomena, They usually occur
only occasionally and may be intensiiod byhigh gain control set-
tingA of the racordur or CllT-scope.

False or misleading maximum ceilomete roseactions may be
caused by nearby, high-intensity, flashing rmnway lights.

(1) Flasher interfoernce occurs at 150 intervals on both the re-
corder trace and the CRT-scopo of the rotatingbeam ceiloni-
eter.

(2) The reactions oil the CF'- scope are in tile form of pyramid-
like dofloctlons that taper off rapidly with increasing ele-
vation angle. 'nhose on the recorder trace appear as either
dark maximum (dashed lIWO) or tone lovel (solid line) sigalds
of equal length.

(3) The RBC recorder is equipped with a Flash1 Filter for mini-
mizing the effect of flasher interference signals, However, it
should be used only when necessary silice it affects the aensl-
tivity of the recorder.

(4) When flasher interference reactions are superimposed oni
signals from clouds that are present, the uniformity of the
flasher interference signals should assist the operator inde-
termining the angular elevation of the clouds. A

g. The refraction of light from the projected beani by raindrops
may produce a strong enough signal to cause a reaction on the
coflometer recorder trace or the CRT-scope. These reactions
occur with greatest intensity at an elevation." of R-,- ' A Q'

primary reac~tiot& is wiihout regard to tile baseline length or the
height of the detector above or below the projector. Weak 4ee-
ondary reactions may also appeal' at aPProxinately 36%, Ceilonleter
deflections from clouds at these angles are generally stronger
than those from refraction phenomena, w hich may usually be elim-
ilnated by low gain control settings without significant weakening
of cloud reactions.

3.7.4.2 RBC CR'r-Scol)e Evaluation. Use the following procedure foreval-

uating R1C CuT-scot. presentation of sky-cover reactions:

a, For heights of sky cover layers aloft:

(1) When reactions from a single broken or overcast layer are
present, consider the spot of maximum deflection on the scope
as an instaittaneous height value. Determine a mean height
value by averaging as many anigular readings as are available
during tile period of evaluation.

F' lI'I ill -lI [I /71
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(2) For scattered clouds, use as miany scope reactions as tire
available during the period of evaluation to obtain ar average
height.

(3) When multiple layers are present, sul•plement scope height
indications with visual observations, Average only those re-
actions which are considered applicable foi" the layer whose
height is being determined.

b. Whoin thv ul!y is ceowph-,(ely biddenx by ia'f&.e-basvd ob,,iug
phenomena:

(I) Consider the point at which deflection on the scope becomes
zero ac an evaluation of vertical visibility.

(2) Use the average value obtalnbd from at least four consecutive
sweeps as a representative indefinite (W) coiling height.

*3.7.5 Radar (-_Ceil1 its. Classify ceiling heights as "radar"
when determined Iroin cloud detection radar equipment and the following
critoria are satisfied:

a. The values are considered by the radar operator to be reliable

b. The values are considered by the observer to be representative of
conditions at the station as based on visual observations

1 .-7 R. Tv nt.f IV
islte Whill thle Vertical visibility Ina surface-based obscuring phenomenon
is

a. The distance that an observer at the ground can see upward into
an obscuring phenomenon completely concealing the sky

b. Based on the visible portions of nearby objects (buildings, control
towers, etc.) on the airport complex

C. Based on a height equivalent to a ceilometerupper limit reaction,
the top of a ceiling light beam, or the height at which a balloon
completely disappears. or

d. Based on the maximum vertical height above the ground within
1 1 / 2 nautical miles of a runway of the airport and within 15 min-
utes of the actual time of an observation from which a pilot in a
surface-based obscuration (obscured sky condition) can discs, n tile
ground. These pilot report values need not be used if, in tho judg-
ment of the observer, they are not representa ive of conditions
orver the airport.

I{/l 1 r 1/7F !.- fl ; t
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3.8 Variable (M) Ceiling Heights. Only heights of less than 3,000 feet will
be reported as variable, using the average of all observed values as the
ceiling. Rapid fluctuation of ceilometer indications, or of the spot from a
ceiling-light projector, will indicate an irregular base whose height will be
regarded as measured but variable.

*3.9 Sky Cover Data Not Visible at the Station. Pilot or radar reports of

basef;, not- visible at the station and/or tops of sky cover may be used

when they are within 20 nautical miles of the airport (within 50 miles
for cirriform layers). The unconverted (MSL) heights should be encoded
for longline transmission in remarks of the next scheduled observation.
If these data are transmitted during a scan period (included in a special
observation), append these data, if still considered valid, to the next
record observation.
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3. Observing and Reporting Procedures.

3. 1 Unit of Measure. Report prevailing or sector visibility in statute miles
at land stations and in nautical miles on naval and ocean station vessels and
other specifically designated locations.____
3.2 Observing Aids. Post charts, lists or other positive means of identi-
fying lights or objects used as reference markers in determining visibility
near the observing position. At local discretion, separate lists or charts for
day or nighttime use may be prepared.

3.3 Control Tower Aids. Where control tower visibility is reported, sep-
arate charts or lists are needed using the control tower as the observation
site.

3.4 Observation Sites. Visibility observations should be taken from as
many locations as are necessary to view all reference markers. Where
practicable , these evaluations should be with reference to a plane six feet
above the ground. Observations taken from the roof of a building or at the
control tower level are exceptions to this standard.

, 3.5 Estimations of Visibility.When the visibility is greater than the distance
to the farthest reference marker, note the ,,harpness with which the marker
stands out. Sharp outlines in relief with little or no blurring of color, indi-
cate that the visibility is much greater than the distance to the reference
object. A blurred or indistinct object indicates the presence of an obstruc-
tion to vision that has reduced the visibility to not much more than the
distance to the object. Do not estimate visibilities beyond whichever of the
following is the greater:

a. 7 miles, or

b. twice the distance to the most listant visible visibility marker.

3.6 Visibility Markers Durin Daliht. Dark, or nearly dark objects out-
lined"aainst the horizon sky, are preferred for daytime visibility evalua-
tions. However, the use of less ideal markers is usually necessary in order
to obtain a representative value for each sector.

3. 7 Dark Adaptation. Before taking a visibility observation at night, the
observer should spend as much preliminary time outdoors, as practicable, I
for accommodation of his eyes to the darkness.

3.8 Visibility Markers atN . The most suitable objects for determining
visibility at night are unfocused lights of moderate intensity at known dis-; tances. The red or green "course lights" of airway beacons, 'TV and radio

tower obstruction lights, etc. may be used as definite nighttime visibility
mai kers. Because of their intensity, focused lights, such as airway beacons,

R It I-1/1 /71 F.MII0,
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A6-8 VISIBILITY
may not be used as visibility markers. However, their degree of brilliancemay be used as an aid to indicate whether the visibility is greater or less
than the distance to the light source.

3.9 De termination of PrevailingVisib After visibilities have been de-termined around the entire horizon circle, they are resolved into a singlevalue for reporting purposes. In uniform conditions, the determination ofprevailing visibility is relatively simple since itwillbe the same as that in
any direction. If the visibility is variable, the prevailing visibility is the
average of all observed values.

3.10 Determination of Sector Visibility. In non-uniform conditions onemethod for determining prevailing visibility is to divide the horizon circleinto several sectors, each of which has substantially uniform visibility.Transmissometer data may also be used as an aid in determining the visi-bility for the sector in which the instrument is installed. This use Is depend-
ent upon the transmissorneter value being less than two miles and a uniform
visibility throughout that sector.

*3.11 (WB, FAA) Control Tower Observations and Actions. Unless other-
wise exempted, certificated tower personnel shall report prevailing vis,ibility when the prevailing visibility at the usual point of observation'or
at the t6wer level is less than four miles. These control tower visibility
observations may be used immediately for aircraft operations but they
soall be recorded and forwarded to the weather station as soon as practi-
cable. During this condition, control tower personnel shall notify theweather station hs soon as possible when they observe the prevailing
visibility at the tower level to decrease to less than four miles, and
change by one or more reportable values (tAble A3-4). When the tower
visibility is reported as variable, subsequent actual observed values

"•" 'mlts of the reported variabil iteed niot be tratisminiieo to
the weather station.

3.12 (_WE, FAA) Additional Tower PersonnelAction. Tower personnel shallalso record on graphic transcription equipment, MFI- 10, or a separate tab-
ulation sheet, the following information for each control tower visibility
observation:

a. Time of observation

b. Prevailing visibility at the tower level

c. Remarks (such as visibility in different sectors)

d. Observer's initials.

1MH# 0 1- 1/1.i/71
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*k EXAMPL.ES - Determination of Prevailing Visibility

Prevailing visibility indicated by an asterisk.

N

Four Soctors ___

Visibility Degrees Azinuth 2
5 905

2 1/2* __-9 w
i80

R 1/2 2 1/2

11/2 90

Five SectorsN
Approximate

Visibility Degrees Azimuth 2

5 100 1/2

190 W 5 E2 x1/2 ,
2 1/2 60

2 50

Five Sectors N
Approximate

Visibility Degrees Azituth

3 72 w 1 5

2 1/2 72 1 1/2 3

216

2 72 2

1 1/2 72

R#l- 1/1/71 FMVIHI1



A6- 10 VMSTPTUTYLI'Y

S3.13 (W13, ,'AA) Weather Station Action at Control Tower Stations. Weather
station personnel shall:

a. Notify the tower as soon as possible, whenever the prevailing visi-
bility at the weather station observation point decreases to less
than, or increases to equal or exceed, four miles.

b. Re-evaluate weather station prevailing visibility, as soon as prac-
ticable, upon initial receipt of a differing control-tower value, and
upon receipt of subsequent reportable changes at the control tower
le ve l.

c. Use control-tower values of prevailing visibility as aguide in de-
termining a weather station value where the observer's view of
portions of the horizon is obstructed by trees, buildings, etc. The
presence of a surface-based obstruction to vision that is uniformly
distributed to heights above the level of the tower is sufficient
reason for evaluating the weather station prevailing visibility to be
the same as that at the control tower level.

d. (W'B) Arrange for retention of records of control tower observa-
tions for a minimum of 30 days. After they have been compared
with entries on the weather station MF1- 10, the control tower
records may be destroyed.

3.14 Reporting Runway Visibility (RVV). Report RVV when:

a. (WB, FAA, N) It is less than two miles along the identified runway,
or the prevailing visibility is less than the highest instrument min-
imum for the identified runway.

b. (AF) Prevlailing an A /or runway •,iibiiity is one mieor less and:

(1) RVR minimums have not been published for an instrumented
runway in use, or

(2) When RVR is unavailable and visual RVV observations are re-
quired in accordance with $3.17.1.

3.14.1 Tra.sniissometer Stations. Normally, RVV should not be reported at
any station where HVH is reported from at least one runway. An exception I
may be made when an obscuring phenomenon such as fog persistently covers
only one portion of tile airport. When this condition results in either the RVR
or RVV equipped runway being substantially better than the other, both RVR
and RVV should be reported. This procedure will advise the user as to tile
disparity in visibility conditions at the airport.

A
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3.15 RVV ObservationalTechnique.

3.15.1 (MWB FAA, N) Direct Indicating Meters and Recorders. lFrom "visi-
bility" meters and recorders equipped with "day and night" scales, road
runway visibility to the nearest reportable value given in table A3-4.

3,15.2 Transmissivity Conversion. Where or when Y13.15,1 i•s not applicable,
read transmission to the nearest 1/2 percent, from the recrder trace or
"transmission" meter. Use a table appropriate to the baseline to convert
transmission to runway visibility. Apply background correction to trans-
missivity before entering the table.

a, (WB, FAA, N) Use table A3-8A, 13, or C. Request talc-j for other

baselines from appropriate headquarters,

Sb. (AF) Use table A3-9A, B, or C.

3.15.3 Use of Day or Night Scale. In determining runway visibility or run-
way visual range, the observer must select the appropriate time for
changing from day to night values or vice versa, In general, the day scale
should be used in the evening until low intensity lights on or near the airport
complex are clearly visible, and the night scale should be used in the
morning until these lights begin to fade.

3,15.4 Transmissometer Deteirmination. Transmissometer cletermined run-
way visibility values are applicable only to the specified runway(s) near
which the instrument is located. When the observer has reliable reports or
has otherwise determined that the instrumental values are not representa-
tive for the associated runway, the data shall not be used,

Q... -'11, / T,'ansmissometer HIC-h Mode Operation, Place the trans-

naissometer RANGE SWITCHI in the HIGH mode when transmisivitv is less
than 15%. Transmissivity values obtained from either the recorder or
meter while in the 1tG1C mode, must be divided by five before entering
transmissivity tables.

3.15.6 (A.) Visual Determination. If RVV cannot be obtained instrumnent-
ally, n-ake visual observations when:

a. ~RVV is considered necessary to meet an immediate operational
requirement, and

* h, The base commander (or his authorized representative) directs
an observer, or non-weather personnel certified in accordance
with :\WSR 50-10, to make the visual observations.

1IJ!1-l1/l1/7 1 -\ltP
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3.15.7 (A F) Visual Obscrvationu. Standing at the runway edge at the thresh-
old of the in-use runway, obtain reportable IRVV values by counting llllL-
(on the current light setting) along the opposite side of the runway. If HIRL
are inoperative or not installed, use check points at known distances along
or near the runway. Each station should prepare a table or chart for
conversion of observed values in feet to the corresponding reportable RVV
values in miles.

3.16 i-WV Preliminary Procedures. Observers must have tihe following
kn.owfedge.

a. t.WIA, F-A) Which recorder indicates RVN values at the approach
end or the designated RVR runway.

b. The location of all the other RVR equipment on the airport and the
relation of RVR sensors and readouts to the runway approaches.

c. The RVR category minima for all RVR runways.

3.16.1 RVI Observational Procedures. Check the designated RVR runway
recording equipment frequently and when the criteria for making local and
longline dissemination of RVfR are met report the 1-minute and 10-minute
values of RVR for the designated runway.

3.16.1.2 (WMl) If the highest value for the designated E'VR runway is below
the authorized category minima, or is not available(Rnn(d)VRNO), encode,
in addition to the data for the designated RVR runway, the 10-minute
extremes from a secondary FRVR runway. If a secondary RV1, runway can-
not he selected, send only the data from the designated RVR runway,

3.16.2 RVR Determination.

3.16.2.1 One-minute 130'". Values. Nominal 1-minute values of RVR a•e
based on the current runway light setting. These values are considered to
he va!id only for immediate use and are used only for local air traffic,

3.16G2.2 Ten-,Minute R VR Values. Ten-minute values of R VR are considered
to be more representative for periods greater than five minutes after ob-
servation and are used for longline transmission. These values are based
on the following criteria:

a. (W RV, F \:\) Ten-minute extreme values (lowest and highest) 0o
R\V are determined by selecting the values indicated on the re-
corder chart and converting to hundreds of feet by using table
A_3-I1 .\. B, or C" as appropriate, V.'lues hased on light selling 5
will always be used regardless or the light setting actually 1n use.

h. (A F) Ten-minute mean values are based on the highest available
runlwa\ light setting of the airport,

I .%1 # 1 1111 - 1 / I1/TI
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3.16,2.3 Manually Computed One-Minute RVR Means. Docause of lag in the
transrnisssomoer recorder system, the instantaneous indications on thle re-
corder trace or on the transmission Indicator dial may be considered as
nominal 1-minute means of atmospheric transmission. These indications
can be converted directly to runway visual range equivalents whenever the
appropriate runway light setting and day or night condition are known. This
computation is made by using the appropriatetableA3-11A, 13, or C. Apply
background corrections to the t-ansmisivity value before entering the table.

3.16.3 Discontinuance of HVR. Discontinue lVF observations whenever it is
determined from a reliable source that the indicatod value differs by more
than 't00 feet from actual conditions within the area of the transmissometer.

3.16.3.1 (AF) Also discontinue , observations whjen 1-111-set tings of 3 or
higher are not available.

3.16.4 (WB, FAA) Emergency Local Dissemination. When allreadoutsused
by traffic control personnel are Inoperative weatier station personnel will;

a. Relay RVR and/or RVV information to traffic control personnel as
long as weather station equipment is known to be operating correct-
ly ( and, in the case of RVR, the high intensity runway lights are on
a light setting of 3 or higher),

b. Base RVR values on light setting 5 when an operating computer
readout is not available and the control tower has not specifically
requested data for a lower light setting.

3,17 (WB, FAA) Emergency Reporting of R1unwa Visibilityand IRunway
Visual Range, During periods when criteria for reportingRVII or RVV ar7'
met m~d -all twrreadouts of.uva visib- -It-v ndc/or V' ýix re out 01 Eserv-
ice but weather station readouts or recorders are operating, the weather
station will relay to the tower, by graphic transcription or other available
means, appropriate values orf RV\ and/or RVR. Allvalues disseminated to
the tower in accordance with these instructions should be recorded and the
record maintained for 90 days. Any record such as telewriter or voice tapes
will serve this purpose, As a minimum, this information will be dissemi-
nated as soon as possible whenever the RVR and/or IRVV has dropped below
the lowest landing minimum or, if below, has increased to equal or exceed
the lowest landing minimum. Additional criteria may be used at local dis-
cretion.

VU -I |1~~ 1/71 F1lll
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A 13- 1,1 MAIRINE ()BSEli VtTIONS I
along with the noon GMT posixion when tihe barograrn is removed. The baro-
graph is not used to obtain any pressure values. H-lowever, the barograph
trace is used to determine the appropriate 3-hour pressure change char-
acteristic.

3.5.3 (N) The aneroid barometer shall be compared frequently with a mer-
curial barometer at designated Naval Weather Service Command units a-
shore. Pressure should be reduced to sea level when the compared barom-

eters are not at the same elevation (to the nearest foot). In the comparison,
care should be taken that the comparative readings are made simultane-
ously and during a period when pressure tendency is steady.

3.5.4 (WB) The aneroid barometer shall be compared immediately before
and after each patrol in accordance with the insiructions in Federal Meteor-
ological Handbook No. 8, Barometry, section 6.9.1,

3.5.5 Sea- Level Pressure. The corrected aneroid barometer reading is re-
duced to sea-level pressure by multiplying0.001 in. (.037 mob) by the height
in feet of the barometer above the ship's mean waterline and adding this
value to the corrected aneroid reading in inches (or rmb). This value may
be included in the posted correction if desired. However, station pressure
will then be determined by multiplying the factor by the barometer height
and subtracting the value obtained from the corrected barometer reading.

3.5.6 (N) Altimeter Setting. On Naval ships from which aircraft are oper-
ating, obtain the altimeter setting by applying a constant correction to the
corrected (for station pressure) aneroid barometer reading. Subtract 10 ft.
from the barometer height above the ship's mean %aterline and multiply the
height obtained by A factor of 0.00108 inches of mercury. Add this value to
the corrected station pressure and round off to the nearest 0.01 inch to ob-
tain the altimeter setting.

EXAMPLE:

Given: Anei oid Barometer Height 45 feet
Aneroid Barometer Reading 29.98 inches
Posted Correction .015 inches

Corrected Station Pressure 30.000 inches

r Computation of Constant

a. 45 -10 = 35 feet

b. 35 x 0.00108 = 0.0378 rounded to 0.038
c, 30.000 +0.038 = 30.038
d. Altimeter setting 30.04.

SFMII #1 Rt1 - 1/1/71
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5. Disseinination of Observations.

5,1 General.

5.1.1 (N) NAVW.EASERV COM INST 4140.1, Navy Meteorological Support
Manual and NAVWEASERV COM INST 5400.1, Manual ofthe Naval Weather
Service Command provide instructions on the observational program and
weather message transmission schedules for Navy ships.

5.1.2 (WB) Completed hourly synoptic observations will be delivered
promptly to the communicator addressed METEO w . ASI-IDC.

5.1.3 (WM) Special observations taken in response to requests from aircraft
contemplating ditching will be prepared in plain language for immediate
transmission to the aircraft. When language difficulties are anticipated, "Q"
code may be used to identify the following elements. The observation will
be completed as the next hourly synoptic observation after dissemination and
a note shall be entered in column 24 giving the time in hours and minutes of
the special observation. Such plain language reports shall include:

a. Surface Wind. True direction in degrees, speed in knots

b. Swell. Length, height and speed of swell and the direction in de- i!
grees from which swell is coming

c. Wind Waves. Same data as b. for wind waves i

d. Prevailing Visibility. In nautical miles I

e. Present Weather.

". !,.ow CAou• L~av,•r. Am.,uut and helgt* b -f each L cLu' 'cl.ayer

g. Sea-Level Pressure. To the nearest .005 in.

h. Remarks.

5.2 (WB) Monthly Means. Monthly means (TEMP SHIP) will be prepared and
transmitted to METE1O ý%ASI-DC on the first day of each month by the
OSV which is on station in accordance with instructions contained in the
Weather Bureau Operations Manual (WBOM, Vol. 3, P-21).

r/.# iI i1/71 AilM H il1
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MARINE OBSERVATIONS X 13-27

6. Disposition of Forms8.

6.1 IN) Marine Observational Records. Forward burface observations in
accordance with instructions on OPNAV Form 3140-J0 (A).

6.1.1 OPNAV Form 3140-10 (A). This form will be prepared as of the last
day of each month in accordance with the instructions contained thereon. It
will be stibmitted with observational records for the month ending on that
date.

6.2 (WB) Marine Observational Records. At the end of each patrol, forward I
completed forms MFI-11 and WB Form 455-12 to the supervising weather
patrol office for forwarding to the National Climatic Center. Enclose two -

copies of a letter of transmittal, listing the records forwarded indicating
the range of dates. One copy will be returned to the weather patrol office
by NCC as a receipt,

S6. 2. 1 Preparation of- WB Form A- 1. Prepare this form:

a. Annually from each ship in the program.

b. Whenever a ship comes into the program fzr the first time.

c. Whenever a change in instrumentation is made. (This does
not mean instrument replacement, only a change in type,
e.g., SPS-29 to SPQ-10 or F420 to Aerovane, etc.)

d. Whenever an Instrumnent having a documented elevation is
moved to a different elevation

Under "station" enter the name of the ship, Enter "OSV" under "type."
Enter the letter designator of the ocean station 1ii1der " 10caio0 n.' Fill
in the appropriate data under parts 1, 2, and 3 in accordance with in-
structions in WBOM Chapter All. In part 4, enter the date and port of
departure, the date and time the ship went on and off station, and the
-ate and port of return.

IT 1 Preceding page blank Ri1-1I1171
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for encia j}|ph1Ofllmllelln
Accuracy of tinot, used in nbserv.itions, 2-1.3 Eloctrometeors. 7-2.5

Actual time of observations, 2-2.2 Entry on ,MI"- 10, Column:

Additional covtrol tower actions (W3, FAA), 5, Weather and ob.ttructionq to vision,

-3.123-2.5
Additive doto. 3-2. 13.9, Table A3-2 0-, ,5CikO 03d thunderstorms
Adjusting cistern (mercury bnrometet'), (Wi, N), 3-2.0 d

0-4.1,2 806, Obstructions to ';1ol)on (W13. N),

Adjustment of tilnerold ingtrum-not nnd redl- 3. O

termination of mean cou' etiou. 12-5.2.5 90, Homnrks, notes and aini.ellannoous

Adjustniant for pressure (barograph). 8-4.2.5 pbemomenn. 3-2.90

Adjustment for time (barograph), U-4.2.6 Hydromotoors, 7-2.2amount) 5-y.41omotoors, 7- 2. 2
Advancing or reccding Iyoer (doturininatioi of Lithoauctcors, 7-2,3cunlotnt), 5-3.4.1 ,!los - .

Agency procedural chnagos I- 1-3.1 7-2.
Pilot olnet (..ors. , J

Aircraft ceiling height, 5-3.7.1 pressure. 8-2.2

Aircraft misbap, 2-2.5 Attached theranon ter (rice alro Btnrome-er.
S" ~MeCl'ui'y), 3-2.60 =

Local obseorvation following, 2-3.7.3u Aurora y 7-2.5.3

Aircraft ceiling, 5-2.5.1 Aurora, 7 o2.5-3
Aurorae and photometeors, 7-3. 10

Observing nrd reporting procedures, Authority for muai, Preface

5-3.i .1 Aviation observations (see Ob(ervntion•, Avi-
- -Altimeter setting (soc aiso Pre~ssurc, aln

Altimeter setting), 3-2.12, 4-3.12, 8-2.1 Aviation w)ather cod.' 4-Ž, I &

Altimeter setting indicator:
Adjustmients, 12-5.2.5

Aircraft-type (WB, FAA)
Compa r ison wit It me rcu ry bo romo tor,

12-5.2.6
General. 0-3.4.3.1, 3.4.7

Reading, 80-4.3
Posted correction, 12-5,2,2
fReadings, adjustment of, 12'-5. .5
Unreliable pe rformnance, 12- 5.2,4

Use in determining:
Altitmeter setting, 8-3.4.2 (WB, FAA),

3.4.3
Pressure altitude, 8-3.5.2, 3.5,3

resr MD,'f F.AA). 83-332.

Altitioter rott'ng tabiv, 1- .'3.-1.6

Anmount of (WB, N):
Fourth nayer, 3-2.33
Lowest layer, 3-2.22
Second layer, 3-2,25
Third lnyer. 3-2.2c'

Amounts of sky cover, 5-2.1
Anemometers, corrections for (WD. FAA). Balloon:

Table A10-1 & 2 Ascensional rates. Table A5-3
Aneroid baromcter (sLL Barometer) Ceiling heights, 5-3.7.2
Annotation of clmrt s: Use in de termintnr ceiling heights, 5-3.7 .2.1

Aircraft mishap. 2-4.1 Barograms (soo also Barograph, Ch.-rts).
D3arogranm, 8-4.2.3, 41.., , .2.2 0- 4.2. 1

Barogram "V", 0-2.3, 3.6.5
Cellolnet•, rccordu' 01. (V-1, FAA, N.). Itp•{)oting. 8-3.G.5,1

5-,.4., ,4.i.2, 4.4.3 Barogrilph, 12-5.1
Power anld equipment failures, 2-4.2 Adjustite tits:
Time n(|juatnients, 2-4.3 Pressure, 8-4 'L .5
Time checks, 2-4.1 Time, 0-4.2,6
Transm isSoulettilr recorder charts° 6-'1. 1 Charts (harogran,-)
Wind recorders. 10-4.8.2 Annotation, 8- .2..1
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A6 INDEX

Forms:
MFI-10:

Entries:
General, 3-.1 HLil. 7-2.2.0

Headinig, 3-1.3 Coding in PIREPs, 11-3.3.4f

In columns, 3-2 Intensity, 7-3.3.1

Heading, 3-1.? Reporting procedures, 7-3.3

Missing data, 3- 1.1 4 Soft (see snow pellets)

Parenthetical data, 3-1.1.5 Hailstones, 7-3.3

Preparation (general), 2-1.6 Hailstorms, 3-2.90.1

Aetpntionof 2-1.g, 2.8 Halo phenomena (solar or luhar), 7-2.4.1
Harbor ice ("B, N), 3-2.90.3

Synoptic observations, 2-3.6 Hazardous phenomena (Pilor reports of), 11-5,2

Use of symbols, Column 13, 3-2.13.1.1 Haze, 7-2.3.1

MFI-12, 11-4 Heading (on MFI- 10), 3-1.3

MFI-13, 12-5.2.2 Height of:

WB Form iB- 1 (M3), 12-5.2.9 Clouds (see Clouds, Height)

WI3 Fortm 1-i1, Weather report Cor Fourth hyer (WB, N), 3-2.35

transmissi)fn (WB, FAA), 4-4.3 Lowest layer (WII, N), 3-2.24

"WDAN Form 1068, Barogram 'see Bare- Obscuring phenomena (see Obscuring phe-

graph) nomena)

Freeze, 7-2.8.6 Second layer (WB, N), 3-2.27

Freezing drizzle, 7-2.2.4 Sky cover, 3-2.3.2 --

Freezing precipitation, 7-3,4 Third layer (WB, N), 3-2.31

Intensity, 7-3.4.2 High speed operation of recorders (wind) (WB.

Drizzle, 7-3.4.2.1 FAA), 10-4.7

Rain, 7-3.4.2.2 Hoar frost, 7-2.2.16

Time of beginning and/or ending (WB, FAA, Horizon, 5-2.17
N), 7-3,4.1 Humidity, Relative, 9-2.3

Freezing rain, 7-2.2.2 Computation (W1), 9- 3.6

Frontal passage, Characteristics of, 10-3.6 Entry on MFI-10 3-2.20

Frost, 7-2.2.16 Hydrometeors, 7-2.2

Frozen ground layer (WE): Hygrometer, 9-2.4

Base, 3-2.76 Hygrothermograph, 9-2.9

Top, 3-2.75 Hygrothermomete r and equivalent systems,

Frozen precipitation (see Pr 9 cipitation, Frozen) 9- 4.1.1, 12-6. 3

Funnel cloud (see also Tornado), 7-2.2.20 Calibration checks (WT, FAA, N),12-6.8.6
Comparison data from hygrothernmometer

(WB.. FAA) 12-6.8.2
Comparison routine (WE, FAA), 12-6.8.2.1

Frequency of checks (WB, FAA, N),

12-6.8.6.1

Performance documentation (W1, FAA, N),
12-6.8.4

Quality control (WEM, FAA, N), 12-6,8.5

Resetting hygrothe rmometer indices (WB,

G FAA), 12-6.8.3

Gage, Precipitation: llygrothermometers (see also Thermograph).

Non-recording, 7-3.8.2, 3.8,3 9-2.12, 3.3.2

l1rio, ity of types, 7-3.8.1

General coding minstructions, (remarks),
3-2.13.1.1

Glaze, 7-2.2.18
Granular snow (-.ce Snow grains)

Grouand fog, 7-2.2.11

Gust (see also Wind), 10-2.5

FIMI#1RI1/1/1=



INDE~X A7

L
Ic:Landi-arks, Use it, determnining cloud hleigits,Accretion indicators, 12-4.2 5-3.7.3Operation., 22-4.2.1 Late ob se rvat ions, 3-1.1,6Crystqls, 7-2.2.10 Layer (cloud), 5-2. 11

Fog, 7-2.2.12Amut5-.1
Pellets, 7-2.2.8 Evaouation 5-2. .4Intensity, 7-3.5.2 Adan -g rreein.ayr

Reporting procedures, 7-3.5 Adanin o ecdig ayrTime of beginning and/ or ending (W11, CotnOSlyr -..FA A N) 7 -3. . 1Interconnected, 5-2,12Prisms, 7-2.2.10 Evaluation of, 5-3,2.2Thickness onl water (WB, N), 3-2.74 Multiple, 5-2.13Icing. Coding in luuiRE~, I 1-3.3.4g L~valuatioii of, 5-3,2.1 1indefinite ceiling heights (see also Ceiling), Opaque, -. P5-2.5.6 Thin, 5-2.15
initials of observer, 3-2.15 Lighitning, 7-2.5.*2Instrumient shelter, 9-2.16 Coding in i'I1REPs, I11- 3. 3.411Instruivental: . Entry oil Mrl-10, 3 -2.13,8c(3)

Correction (wintd speed) (W13, lFAA), Light wind, 10-2.,l
10-3.3. Liquid- in- glass thermometeris (Observing pro-Dote rminiationl of: ceduz-es), 9-3.3.1

Wind3 dircton,103. Lithomete ors, 7 -2. 3-Winld speedo, 10-3.31 Local dis sera inaticltn, 4-2.5-Win sped, 0-33.1Local observations (see also observations,Evaluation procedures: Local.), 2-3.7.3
Pressure, 8-4 Local pressure altitude tables, 8- 3.5. 1Sky cover, 5-4 L~ocal standard timne, 2-2.4Temperature, 9-4 Local use (co1lumns On NlrF1-) ("13, N),Visibility, 6,4 3-2.49, 2.57, 2.56, 2.81
Wind, 10-4 ogiedseinto,4-6Wind speed, 10-4.4Logieiseitix -.Evaluations: 1-8.2

Instruments, Priority of:
Precipitation, 7-3.8.1
Pressure, Table A8-1
Temiperature, 0-3.1
Wind, 10-4.1

Intensity of precipitation, 7-3.7.5
Drizzle with other pre cipitation, 7-3.7 .5.2A

ISnow. drizzle, snow grains or snow pellets,M
7-3.7 .5.2 Magnetic wind direction (see Wind)

Snow, snow grainis, or snow pellets occur- Maintaining the handbook, 1-5
ring with other precipitation or- obstruc- Manually computed one-minute RVR meants,
tions to vision, 7-3.7.5.4 3.16.2.3

Interconnected cloud layers. 5-2. 12 manually or mlotor aspir~ated psychrometer,
Initerconniection of layers, 5-3.2,2 9-4.1.2
Initermittent (precipitation), 7-2.6.2 Max-Mizi Extremes (W13, FAA, N), 9-3.7.1Inti-astation identifiers (WB, FAA), 4- 4.5. 1lg Maximum and minimum temperatur-es (WD1,

FAA, N), 9-3.2 .2, 3.7
Maximum temiporature (see aliso Temperature,

Maximumn) ('IMf, FAA, N), 3- 2.47
Maximnum thermnometer, 9-2.13

Maximum wind as socijatedi wath thunderstorms,
Measured ceiliuig heights (see also Ceiling,

Measured), 5-3.7.4
Measure ment of total de pth:

Drifted snowv, 7-3.9.1.2
Undriftod snow, 7-3.9.1 .1



Minimrum) temeraur (AA, N)s, 3 emer.4re O -der of 3acvn linns -

Minimum thermometer, 9-2~ . 14 Record, 2-3.7.1
Miscellaneous entries on '%Fi-10, 3-2.90 Content, Tables AZ- I & 2

MiscellanelouIs terms, 7-2.8 Deiayed (AF, N), 4-4.9
Missing data, 3-1 .1.4 Special, 2-3.7.2
Modification or weather, 3-2.13.12 Content, 'Pablo A2-1I
Moistening the wet-bulb. 12-6 .2.1 Criteria. 2-3.7 .2

D~ry-bulb temperature below 37'1F, Single clemen,1t, 2-3.11. 2.1
Tim2o b.2ning1.3.

High temperature and Low humidity, Tm fbgnig -.
12-6..1.2Codih.'g for. commercial telegraph (W13,

Temperature above freezing, 12- 6.2. 1,1 FA,4 1.
Tempratres elo f~~zin, 126.21.3 Coding into aviation code format, 4-3

Multiple cloud layers, 5-2.13 FormS (MFl-Ia), 2-1.5
Vutpeisrmnato A" -.. Disposition, 2-1 .7

Multiple obsAVIervng oatiOl (AF 2-1.2,2 Entry of data for more than one day 4
(WB, F"AA), 2-1.6.1

Preparation, 2-1.6
Reatention of copies,2-i.8

Frequency of, 2-3.
Midnight, 2-3.7.4-
Nighttime. 2-3.5.1
Pilot's (see Pilot reports)
"Surface weather, 2-2.1
Synoptic, 2-3.0

Obscuring phenomena. 5-2.84
Observation number, 3-2.43

N Observation filing time, 4-4.12
Nt3huprsuecag WN,32 8 Observational pr~ocedures (general), 1-1.1
Net -hor prssue chnge('Nf, N, 3-.38 Observation sites (fir sky cover), 5-3.1

Non-Operational transmissions on telewriter, Observed barometer (see also Barometer.
4-4,6 Mercury), 3-2.61A

Observer responsibility, 1- 7 .1l3
Observer's initials, 3-2.15 I

Observing procedures (temperature), 9-3.3

Observing and reporting procedures: 1

Pressure, 8-3
0 Temperature, 5-3 1

Visibility, 6-3
Obtnn scrmti aa -. Weather and obstructions to vizsion, 7-3
Obscuring phenomlena: Wd,0-3

Amiount. (sky cover), 5-2. 181) Observing practices (general). 2-341
Entry on MNFI- 10. Column: Obstructions to vision, 7- 3.6

5, Weather and obstru:ctions to vision, Entry on MFl-10. Column:
3-2.5 5, Sky and ceiling. 3- 2.-5

13, Rlemarks, 3-2.13.4 13. Remnarks, 3-2.13,8c
Vertical visibility into. 5-2.25s 86. Obstructions to vision (WB3, N)

Observers initials, 3-2. 15 3-2.86
Observation, 2-2.1 Omission of entry (sea level pr s sure) (FAA),

r ~~Aviation, 2-3,732.2
Coding for commercri-al telegraph One-minute mean RVIt, 6-2.10
transmission (1W13, FAA), '1-4.11.3 One minute RVR values, 6-3.21.1J1

Corrections to, 3-1.2, 4-4.0 Opaque cloud layer. 5-2.14

Delayed (AF, N), 'l-4.9 Opaque sky cover, 5-2.20

Dissemination, 41-4 oper~ationally significant data, 3-2.13

Entry on form~s. 2-1.5, 1 .6 Operationally significant remarks for obstruc-

Filed but not 0transmitted, 4-4.IL' tions to vision, 7-3.6.1

FM #
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INDEX A .9

Order of observing (weathe'r elenmiets), 2-3.3 Precipitation, 3-2.40, 7-3.7
Order of remarks, 3-2.13. 1 Character of, 7-2,6, 3.7.4
Overcast sky condition, 5-2. 19d Continuous, 7-2.6.1

Criteria for specinl observations, 2-3.7,2g
Drizzle (see Drizzle)
Entry on MI'l- 10, Column:

13, Remarks, 3-2.13 .4, 2.13.8c(4),
2.13.9

40, Hourly accumulation (W13), 3-2.40 I
44, Accumulated in specified period,3-2.44

45, Total depth, 3-2.4546, Snow depth 3-2.46
4 60, 24-11'. precip. water equiv.

Varenthetical data, 3-1.1.5 69, 24-hr. snowfall unnltd., 3-2.69 I
Peak wind speed: 70, Snow depth, 3-2.70

Associated with thunderstorms, hail or 80, Water equivalent on ground (WB),
tornadic activity, 3-2.13.8e(1) 3-2.80 I
Direction, 3-2.72 02, Precip. and thunderstorms (MD,
Speed, 3-2.71 N), 3-2.82
Time, 3-2.73 90, Remarks, Notes and Miscellaneous -Photometeors, 7-2.4 phenomena, 3-2.90

Pilot and radar reports of bases and tops, Excessive (WB),-7-2.8.2-
3-2.13.7 Freezing, 7-3,4

Pilot reports, 11-2 Intensity:
Dissemination, 11-5. Drizzle, 7-3.4.2t1

Evaluation by forecaster (AW), 11-5.1 lRain, 7-3.4.2.2Hazardous phenomena, 11-5.2 Time of beginning and/or ending (W13,
Encoding, 11-3 FAA, N), 7-3.4.1

Elements of operational importance, Frozen;
1i- 3,3.5 Collection in non-recording gages,

Location and/or extent, 11-3.3.1 7-3.8.3
Message identifier, 11-3.2 Depth measurements, 7-3.0
Phenomena. 11-3.3.4 Drifted snow, 7-3.9.1,2
Post flight summaries, 11-3.3.6 Total depth, 7-3.9.1Station identification, 11-3. 1 Undrifted snow. 7-3.9.1 ,1
Text of message, 11-3.3 Determination of water equivalent,
Time, 11-3.3.2 7-3.8.4, 3.8.6Type of aircraft, 11-3.3.3 7384 .,Type of ir ~raft°II-3,33 Estimating water equivalent. 7-3.8.7Entry on: 11b 3.3.7 Fall within specified periods, 7-3.9.2
Entr -on: . Transmission of water equivalent (\\'13,
MFI- 10 3-2.13.I FAA), 7-3.8.8
IMPI-12, 11-4 Gages (see Gages)Examples: Intensity of, 7- 2.7
Clear air turbulence, 11-6.1 iqeit of, 7- .7
Condensation trails 11-6.2Liquid measurement of, 7-3.8Locations operating less than 24 hours (AF),Duststorm or sandstorm, 11-6,3 3-2.44.2
Electric discharge, 11-6.4 Ti ,, , , , ^ i f ,,, ,, -iia ii, i i- 6 . 6 ...

Icing, 11-6.7 7-3.1 .2

Sky cover, 11-6.8 Type, 7-3.7.3

Smoke layer, 11-6,5 Precipitation and thunderstorms (WB, N),
Thunderstorm1, 11-6.0 3-2.82

Tornado, 11-6.10 Preparation of MFI-10, 2-1.6
Turbulence, 1-6.11 PressureWind, 11-6.12 Altimeter setting (QINH), 8-2,1Win , 1 -6 12D ete rm ination :

Use In determining cloud heights, 5-3,7.1 Aircraft-type altimeters(VB FAA)
PIREP Evaluation (AF), 11-5.1 A -3.4 i., ct4. s(4.3
Plain language, Use on MI'1l0, 3-2.13.1.1 Altimeter-etting indicator 34W7,
Power failures, 2-4.2 FAA), 8-3.4.3

R#1-1/1/71 FMF#i
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Al o INDEX

Preuaure: Observing practices, general, 8- 3.1Altimeter setting (QNtj). Priority of Instruments, Table AQ-I
Determinaition1 : Rapid fall, 8- 3.6 ,

Altimeter setting table, 8-3.4.6 rApld , ise, 0-3. 6.
Frequency (Ai-), II- 3.4. 1,; R--ductioll computer, use in determining:

(WB,FAA,N), 8-3.4.1 Altimeter setting, 0-3,4.4
Method, 8-3.4.2 Press.ure altitude, 8-3.5.2, 3,5.4
Pressure reduction comlputer, Sea level pressure, U-3.3.5

W1JAN 54-7-8, 8-3.4.4 Station pressure (WB, FAA), 8-3,2.4a
QSignals, 8-3.4.9 Reduttion constant, 8-3.3.8
Reduction constant, 3.4.5 Reduction ratio "r", 8-3,3.4, 3.3.4.1

Doubtful data, 3-2,12. 1 Reduction tables, 8-3.3,7
kEntry oi M1il 10, 32 .12 Sea level, 8-2.14Estimated values, 8-3.4.6 Determination using:Altitude 8- 2-2.6 Reduction computer, 8-3.3.5

Determiniation from altimeter setting Reduction constant, 8-3.3,6
using. Reduction tables, 8-3.3.7

Pressure altitude table, U-3,5.3 Untry on MFI-10, 3-2.G
Pressure reduction computer, Omission of entry (FAA), 3-2 .6.2

0-3.5.2 Frequency of observation (AF),Determination from local tables, 8-3.3.1.2; (FAA), 8-3.3.1.1;
8-3.5. 1 8-3.3,

Determinationt from station pressure Meen temperature, 8-3.3,3
using, Method (of observing), 8-1. 3.2

Pro . sure altitude table, 8- 3.5.5 Standard atmosqpheric, 8-2.15
Pressure reduction computer, Station, 8-2,17

8-3.5.4 Barometer priority, 8-32.2
Atmospheric, 8-2.2 Determination:
Barogram "V", 8-3.6,5 Altimeter- setting indicator (WB,
Barometric, U-2.4 FAA), 8-3.2.4
Change, net 3-hour Barograph (WD, FAA, AF).

Entry on Mll-lO. 3-2.13.9, 2.38 8-3.2.5
Frequency, 8-3.7.1 Mercury barometer, 8-3.2.6
Method, 8-3.7.2 Precision aneroid, 8-3.2.3Characteristic Priority of methods, 8- 3.2.2
Entry on MFIr-10, 3-2.13,9, 2.37 Entry on MFI-10, 3-2.17
Frequency, 8-3.7.1 Routine computation, 8-3,2,1
Method, 8-3.7.3 Tendency (see Pressure, Change andCotlpa rison p- rograls: Characteristic,
Aircraft-type altimeters (WB), 12-5.2.6 Unsteady, 8-3.6.4
General, 12-5.2.1 Priority of instruments (wind), 10-4.1Inspection. 12-5.2.7, 5.2.0 Procedures not applicable to all stations 1-2IRoutine, 12-5,2.2 Psychrometer, 9-2.5
Senii-annual and special (W13), 12-5.2.8 Moistening the \vet-bulb, 12-6.2.1
Standardiz ing, 12-5.2.3 Obtaining readings, 12- 6. 3.2

ERntry oi , IM - 10, Columni: Ventilatio n, 12-6 ,3

6, Sea level pvessure, 3-2.6 Sling psychro2 eter, 12-6.3,112, Altimeter setting, 3-2.12S Psychrometric calcuator, 12-6.9
3 ...... o- , .uu, . Definition, 9-2,68-3.6 Obtainin.g psychronmetric data, 12-6.9.1

17, Station pressure, 3-2.17 Selection of, 12-6.9
37, Characteristic (\1B, N), 3-2.37 Use of. 12-6,9.2311, Net 3-hour change (%'I3, N), PsychrometViC computation.% 9-4,23-2.38 Psychrorm, etric readings froan:
61, Observedbarometer, 3-2.61 Hygrothermomneters, 9-3.3.2, 4.1.1
63, Stationm preSSure, 3-2.63 Liquid- in- glass the rmometers, 93.3.1
64, Barograph rending, 3-2.64 4.1.2
65, Barogra ph crrectivn. 3-2.65 Tetepsychrometer (telepaychrograph) (WB,

Jump, 8-2.10, 3.6.2 FAA), 9-3.3.3
LEntry on MNFI-10, 3-2.13.8d Thermograph or hygrothermuograpih(WI),

9-3.3.4

I'MIII R#11/1/7
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Pasychrollitrie tabloi, 9-2.7 Pilot and radar reportt of bases and tops.
Purpove of handbook, I-1 3-2.13,7

Radar cloud detection (lti.)) (AF),
3-2.13.7.1

Runway condittloe (AF, N), 3 -2.13.11
Runway visual range (WB, FAA, AF).

3-2.13.3
Runway visibility, 3-2.13.2
Surface based obscuring phenomnena,

3-2.13.4
Three- and Aix-huurly scheduled coded i

groups, 3-2.13.9
Sg 3 Tower visibility, M\B, FAA), 3-2.13.5

Weather modifieation, 3-2.13.12
Whid shifts, 3- 2, 13.6

Re tuarks, notee and inisce llune ous pheneme na, I3-2.90

Remurks pertaining to preceding coded elemen-s,
3-2.13.8

R Reporting barogram "V", 8-3.6.5.1
Radar Ceiling. 5-3.7,5 Reporting criteria (wind shifts), 10-3.6.1
Radar cloud detection (AF), 3-2,13.7.1 Reporting procedures (temperature), 9-3.2

Deftitionl, 5-2,26 Reporting:
Entryyon MFi-10, 3-2,13.7.1 Preipitation, 7-3,7

Unail (se, also Precipitation), 7-2.2.1 Value used (wind). 10-3,5.1
Freezing, 7-2,2.2 Wind direction, speed and character,

Intensity, 7-3.4.2.2 1st3.2~age (se Gaes)Wind shifts, 10-3.6.1, 3.0.2
Intensity, 7-3,7.5.1 Reports, Pilot's (see Pilot reports)

Rainbow, 7-2,4.3 Reports, filed but not transmitted, 4-4.10
RBC CwT-Scope evaluation, 5-3.7.4.2 Reports, unofficial 2-2.6
l113C Facsimile recorder (W13, FAA, N), 5-4.3 ~ Dissemination, 4-4.1,3

Rsetting maximum and minimunm theriometer'sRBC Recorder evaluation (WB, FAA, N). 5-4.2 (WB, FAA N), 12 6.0Dark mx on, 5-4.2. Maximum thermometer 12-6.6.1
Tone level only on, 5-4.2.2 Miniaum thermometer. 12-6.6.2Reading bnrographs, 0- 4.2.1Mitut trno t .1-6..

Reading (Mercury baroga eters), 0-4,.13 Retention of:Readng ercuy bromeer) 8-41.3Ceiloineter records, 5-4.4.4Record observations (see Observation, Record) MPi-10 2-1.8
Recording form (PIREP) (AF), 11-4,1 . ;(V, MI-12 (W, FAA, N), 11-4.1FAA, N), 11-4.1 MFl-1 (WB A N) -R c.. ...... ; ...... o bs e '-;a 1o a s % AI') . 2 -3 .,7 . 3. 1 ... .............. MM FAA. 4- .7

~ecording tclepsychromcter (WB, FAA), WB Form 13-i1, Weather report for trans-Recording Fmission (WB. FAA), 4-4.312-6,7 Rime (soft or luird). 7-2.2.17Annotation of telepsychrometor charts, River gage (MD), 3-2.17

12-6.7,4 Runway visibility (see also Visibility, Runway)
Disposition of telepsy.hromter. charts, 3-2.13,2, 6-2.6, 2.6.1, 3.14

Recorder, 12-6.7.2 R'unway visual rango, RVR (see also Visibility,
Recorder, Additional information, 12-6.7.3 lunway visual range) (13, FAA. AF),
S ,-i hag 50 to, 12-6.7.1 A-2 .13 .3, 6- 2).7Runway conditions (AF, N), 3-2.13. 11Time ad :st.ýaoeu.*, 12-6.7.5 RVV observational teeludque, 0-3.16Relative humidity (see also Hlumidity) (WB, N), Direct indicating meteris all(] -CCorde1IS3-2.20, 9-2 3Dietidatg eesadectlrComputation -W1), 9-3.6 (WI, FAA, N), 6-3.15.1Remarks, 3-2.13, 4-3.13 Transtaissivity conversion, 6-3.15.2Remrk, 32.3. -313TranstnistLometer 

Hl,.IGH mode operation.
Freezing level data, 3-2.13.10 6-3.15.b m
General coding instructios, 3-2.13. 1.1 RVR:
Order of remarks, 3-2.13.1 Comnputing set operation (At.') 12-3.1.2
lel'taning to preceding coded elements, Determination, 6-3.16.2

3-2.13.8 Digital displays (WM3, FAA), 6-4'.2
Observational procedures, 6-3.16.1
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A2 _ INDEX
It V R!ISummation amountt, 5-2.1.2Praliflilnary procedumr, G(-3.1) Summation prineiplo, !-2.23

Symbols unud tit reporting, "rablu A3-I
Thin, 5-2.13. 2.21
Tro.tat amount, 5-2. ! .3

Sky condition evaluation, 5- 1.2
5ky sovqr, 5-2.10

Classtilaenon, t-2.19, 3.5
bata not visibtll at the station, 5-3.9
Vi1dtlghL to nmidnight (W3, N), 3-2.79

Sunrise to sunset (WB, N), 3-2.70

Sleet (see ice pellets)
Sling psychrvmeter. 9-2.1 1

Obtaining "eunlings, 12-6.3,2

V,'htilatioll, 12-6.3
Small hailt (Nee Ice pellet&)

SanLd, blowing, 7-2.3.6 Sn1oke, 7-2.3.3
Sandstormu, 7-2,3,6 Snow, ?-2.2,5.
Scale readings (mvrvury barometer), 8-4. 1,5 5wittg, '2.2.13
Scani, 4-L.7 Drifting, 7-2-2.13

Stteu sure t -. tIt, 7-3.9,1.2
S attered sky etndition, 5-2.19b Entry on MIFI-l0 (see Preelpitatiue)Sea level pressure (soo also PI.'asure, Sea /• tlfation of water tequivalent, 7-3.0,7

level), 3-2,6, 4-3.0, 3,8.1, 8-2.14 Intensity, 7-3.7,5.3, 3.7,5.4
Son, state and direction (WB, N), 3-2,51
Secondary runway (WD, FAA), 0-2.9 Depth on ground, 7-3,9,1S e c to r v is ib ility ( ke e a ls o V is ibili ty , S e c to r ) D e p th in g t' f o 7 -o s -316-2.5 Fall within specified periods, "1"3.9.2

6oe5 oWater equivalent, '(-3.8.4, 3.8.6
Selection of rograms, 12-5. 1,I Snow and (ce, Depth on ground, Entry on MFI-10Separation of data, 3-1,1,3 3-2.70
Showery (pr.)cipitatioa), 7-2.6.3 Snow depth 3-2.4G, 2.70
Single Olement specials 2-3,7.2.1 Snowboard, 7-2,8.3
Sky and cUling, 3-2,3 Use, 7-3.8.3
Sky conditiun and sky cover, 5-2.10 Snowfall, 3-2.45

Ceoling, 5-2.2 Within specified pertoda. 7-3,9.2
Celestial dome, 5-26, Snow grains (granular snow), 7-2.2.7
Classifications, 5-2.19 Snow pellets (soft hail), 7-2.2.60
Determination 5-3.3 Snow stakes, "-3,9,1.3

Amount of: Soft hall, 1-2.2.6
Advancing or receding layer, Soil temperature (WB). 3-2.56

5- 3.4.1 Special observation, Criteria for. 2-3.7,2

Contitin'As layemr, 5-3.4.2 Speed of peak winid, 3-2,71
Entry on MNFI-tO, Column: Speed of wind (se Wiud, Speedl

3, Sky and ceiling, 3-2.3 Spray, 7-2.2.14

13, Rcmal•ks, 3-2,13.8a Squall, 10-2.0
21, Total sky cover. 3-2.21 Entry on MFI-10, 3-2.11
22, 25, 29 and 33, Amount of layer (W3, Staildardatmospiere, 8-2ý15

N), 3-2.22. 2.25. 2.29, 2.33 Stadard time of obse-vation, 2-2.3
20 and 32, Summation aiouilt M13, N), Standardit7ing aneroid instrt IIekts, 12-5.2.3

3-2.28, 2.32 State of ground (WB, V), 3-2.50
36, To-al Opaque (VB, FAA, N), 3-2.36 Station identitication (in PIRE1's), 11-3.1
78, Sunrise to Sunset (M . N), 3-2,78 Station, tObserving, 2-1.2
70. Midnight to nidantgiht (W3, ,4) Station elevation (HI), 8"2. 16

3-2.79 Station Identifier, ,-3.2
Hleight, b-2. 1'0 Station Preqsumr,, (see also Pressure, Station)

Determination, 5-3.7 3-2.17, 2.1.7,1, 2,63, 0-2.17
Variable, 5- 3. Determined from:

L.ayer aniouint. 5-2.i. Barograph, 8-4.2
Variable, 5-2.22 Mercury barometers, 8-4.1

Observation site-;, ,--3,1 Station standard clock, 2- 1 .3
Opaque, 5-2.14, 2.20 Station standard sy-tern (temperaturke), -3.1
Remarks, 3-2.13.8a Statistical data (dewpoint), 3-2.8.1
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A 13
Stick rniasui'oment of:Nuapinlrn It'Ji n *-.

L~iuldPI'clltrlon 73.02 lcktetiwil Of r~ecul-d M'I3, FAA), 4-4,11
SId I'vtPitittion. 7-3.0.3 UIC of. 4-4.4Sutuinory of day, 1Cntrieu On Ni;,I -10 (aco bul- Temperature, 3-2.7, 43-3,.0 0-2.1vidclelisetings) Air (nooa Teftperature, Dry-bulb)

quMmantion amoun~tfl, 5-2,1.*2 Attachied tI rrnjOnoj..ta±', 03-4. 1 1Summation prilitipio , 5-2.23 Dupi-cssiozi of wet-buib. 1-1-4.3 .Summnin:)n total (%%,, N4), .4-2,28, 2.32 POWPOlnt, 9-2.1.'2ý
Swtahinio (\V11), 3-2.39 oplinof9-.SUPPlemonta (to hiltdbook), 1-4 Coinversion folf, WL-2.5 ate

Surf (WI* N).3-2.~dEntry oil NiF 1-10, 321Sllrfacc3 barwd Obscur'ing P'wiomiumni , 3-2.13 .4 statistical dnitcl, 3.2.8,1
sui faUL (for- Cloud Ito h.ht' meastivelueiets), 5-2.24 Dry-buil), 9-2.1 .1Swell height and direction (IkB, IN), 3-2,52 Determination fromn:Swell period' (WI), N). 32.,53 9.olenb~lll (W.) n-.3.1

Liquid- in-gl~ngs tbL. rsiluonete rg,
9-3. 3. 1

Taiopisyclironiteter-_(13 FAA),
0-3..

Eintr'y on SIFI - 10, Column: 1
7, Dry-bull), 3-2.7 -
03, Dewpolnt, 3-2.138
I A, Dry-bulb (wI), FAA, NO, 3-2.18
19, Weot-bulb (WI), FAA, M), 3-2.19
47, MaXimumI~i (W1, FAA, N), .g
4U3, M~inimumi MBI, FAA, N), 3-2.48
55. Water -(3I, N), 3-2.55
50, Soil (WEI)), 3-2.56
CO, Attached therImometer. 3-2.60
66, 24-Ilour maiximjuml (WEM, FAA. N).

3-2.66
67, 24-H-ou:' minimmum (W1I3, FAA, NI),I

lHygx-otherzixnomete r, 9-2. 12
Calibration checks (WEI, FAA, N),

12-6.8.6
Frequency.,26...

Comparisonl data (WE'1, FAA), 12-6.8.2
Rloutine, 12-6,il.2.1

Parfom 011)nlce doculeinontst on (WD, FAA,
N), 12-6.8.,t

Qua'lity colitkol (WI. FAA, N).
12- 6. 1.5

'F Rending, 9-4.1 .1
TekaPsYcllroarph (Wil), FAA), 9-3.7.3 1losetting ludteos M-13. FAA),.261.
TelePsycholvioctci' (WI), FAA), 9-2.10, 3,3.3 0-3O.7dbn n \iuim(IFA )Charts: 0.

Annotation, 12-6.7.4 Soil (Wi)), 3-2.56
Disposition, 12-6.7.6 ~ Water (WPl, N). 3-2.55
Qpejrution, 12-6.7.1 Wet-bulb, 9-2.1 .2
Time adjotaisItiin. 12-6;.7.5Dpe~~iOt.-.

Oper-ation. 1.1-6.7.1I Deter-mination, 9-3.4
fleading, 12-6.7.2. 6.7.3 Temixm-attnro vorvert ion (me.rcury baromnwt..)Telewrite r: (AF.), U-4.1, .4.3. (N), Rl-4.1 .4.2, M'11, l-AA),
Entry of observations, 4-1,,5 0-4.1,.4.1

Format, -1-4,5.1 Ten-minute UIIt x'lwos , 6-2. 11, 3.16.2,2
Identifying specifiedi ele. nuns (AF) Text of IflOszige (l'IIIP3), 11-3.3

4-4.5.2 E1l rnentii of ore rritional Importance,
Urgent clse miitatioii(if data,* 4 '1.5.3 1-..
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A 14 LINDE~X_
Tex~t o. 411)d/ ur u -3c. kwlend. J-2.73

Pileon 11011 11-3.,. Prue1Pivtntion kit thiunderstormn begnn (Wil,
P~stflitllt ummaies,11-33,6Precipitation or thunderstorM ended (W11,Time, 11-3.3.2 N), 3-2.0-1T1ype, Of at 'laft, 13.. 1ntnrimrmi 2-3.2Ullvilcullal~Ž 1,1,0114 * 1.3, Stilndard time of obhuervatioin, 2-2.3Tliormornntpi MBI), U-1-11 Time Checks:Annontnion, 1 2-6.5.4 Parograph 63-4,2.2Clhftliging Chni'tir 12-6.5 .2T

Dic-x-111i lit V U uhrtn4 12-.5 fi i~u u General. *-4.1~
Ntnxmuntand immo winurntrqaIlygk'othe'farmgInph, 1-..

t~roll), 9icda. 8 - 3.. 1.1 Tolujliychrograiph, I ,1 1.7,5Obse'Otll p-ocdillesU-3..4 ravi~ulu~nLot, recordur. G-4.1.Tompurutur ail-tilnilt, 11-6.5.6 *1iam n bou -I'vioIt 1. 3-2.2, 2.105Time~h~l~ e~.12-.~.Tortido, 7- 2 2, 19
Throrp r l~g(hr~g~l(wrt), 

Obvervting end ro.porti-tn procoduros, 1-. 1
0-3. 3.4, 3.7 .2 Tornado, funnel clouds or wtitortzpoatrt, 3-:4,90.2,TI'Imao'ue rsý MiqtIid- ifl-gln~nr) 7-3.1IAttaeh.~d to l'~ciybaVOIeterei, 11-4. 1, 1 'rot I a lmiount (u ky c ove H , 5-2 . i. 3MAiximum ("13, FAA, N), 9-2.1 Total~ corruetwnf (bnvoniour), 3-2.0J2, U-4,1.4

[lendinig, 9-3.3.lb T'otal opqu sk coe (WB, FAA, N), 3-2.30Resetting, T2601 ~otal sky cover (so* alaoSity cover. Total),Minimum~ii MT1, FAA. N), 9-2.14 3-2.21Disagreement wtth tky--bulb radinsjs, Toe visibility (\VB AA). 3-2.4,1, 2. 11.d6;
(ArN-6,-.138b.33

iU-6.6,2.2 Townsenid siupport, 9-3.15Readng.9-3.-icTritnamisaion 
of water~ equivalent MW13, FAA),Peycliromoitur, 9-2. -1 T'ftfsmingivity c onvers ton, 0-3. I6.2iNtoit~tmeng wet hitlb, 12-G.2. I rnzismtr

Readig. 1-6.32 Jakgrgoand mneasuremients and adjustments,T Vh1CitJ tij5S o12-ce3 
12-3.2.2, 3.2 .2.

Thin clokid aver 6-2. ;1twts
Thin~ky ove. 5-.21Annotation, G-4,1ThinSky over 5-2211Disposition 

(%VB, FAA, IN), G-4.3Three- zind six-hourly seheqhilud coded g'roups Daily and weokldy cheecks. 12- 3.2. 3
3-2.13'or.11 2.. Digital RV~tdisplay (V,, FAA). Q-4.2
Thnorworm.g 7-.2.51 Mqimn outage (W13, F'AA), 12-3.4

CrBeginnng 7-3.2.1 bsrato, -. 7 Equipme~nt rostored to service (W13, FAA).

R o n i r l s , - 2 1 3 c ( 3 )O p e r a t io n , 1 2 -3 i. 1
ll~~iurtuug7-3..-ICalibration ch,Že1z; (WIN'l PAA), 12-3.2WtýI ' 1- ilS~l to . 7 th3 , 2 -2.-1 Con) Otagc), (-13, FAA). 12-3..)Windnteaudiie,3-.1 e Period of (A V) 12 -3. 1 .1ITillie~p~ 10ti-dt sorvico 0Mf. D'AA). 12-3,5Accurncy in observationu, 2- 1.3 vaitin 12 --3.3Actiml. 2-2.2 soJý

Adusmnts 2-4.3 o~mn Determining RVV. 6- 3. 15.42,ryo M'1'jL -(10,1 Colmn Reporting 1ItVV. 6- 3.,14. 12, Tnitl(US). 32.2Roudout Checlou, 12-3A.2..116, TIime M1.T)(1i. FAA, N). 3 -2. 16~ T'Li'eimlistkoi variation, 12-3A341, Time (C.\il )M~1Ii, FAA, N), :3-2.,1 Trnsinolee de 1.ýrmniii.,mj,,I VV), (3-3. 1-5.4-12 Jflmw (hNi ). 3-2 .42 Transparent sky cover (su Sky cover)
General. :-1.14 Type of obsirvlition, Entry onti~l lI 0. 3 -2. I
Local stancl:rd (L-T), -. 43.,..IObstrwtutions to vtUOii began (Wil. NN) 3-2. .07
Oba;tluoctiurus to vIgion enlded f MI. N) 3 -2.088
Of begaloning' UIhSer\dtkui1, 2-3.4
Of obser'vation, 1-3.4;, 3.4.1
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1TNDEIX A1

Chartu. 6-3.2, .3.3

Control towei', 6-2.2
Aids, 0-3.3
Entry on i1VII -10, 3- 2. 13.5

CourIM(Il. PA A), t- :.* ii

Towor pe rsonnln1 Ot uittm MIAB

Weathial jitntion, action (W)3, FAA,
F 0-3.13

Critorin for gpecial ob-jorvationq, 2- 3.7,.2c,
and d *

Dusiquatodi RItV runwa~y, O-Z .
Gonurnl, -I63

U"(11iid'fted "low, measureaunt of 7-3, M .1 Duyititw, G-3.6

United Stater, lofinitianj (!lVII), 6-2.7. 1 bc"nnd,6-.
Unlimitod coiling. 5-22. Point of obserlmlill. 6-3.%.

tinoffiolni 'il uwiŽthc rcPom't MW13, FAA), 2-2.6ii30,6-.
Die9fld~otOI~,'2-,13Dotorinination, 6-3.0

Urnrollabio parformnitnce of unoroitis, 12-5,2.4 L nt ry on s1Fl I 1I, 3 - 3.4
Urgant dissermination of data. 4-.5,3j LEptinatio'm Of, Gw-3,5

Use of dtiv or night seckle (RVV), 6-3 10 Varitib0 lbleA
4 Uso of toloriter, 4-4.4 Etyo F-1.TbeA-

Reportable values, Table A3-j
Itunwayt G-2.0:(AF 6-2.6.1

Entry onl NWIF-1. .3-4.13 .2 63.2.

Direct lmndtcating 111001's An I'
cordoers MB1,FA.K,6 151

Trnnsmissivity "limve rsion. 6- 3. 15.ý2
Reporting at trammildsionietu r stations,

Variable (Wa, FAA, N). 6-2.6.2
Varlae: Vsualdetermination (AT-). 6i-3. 15.6t

Colin Il iJI) (eealso Ceiling, Varaitble), 14.1viilrwg R~r) ;-27
S~i3 Doniflintned RVII7 vmalwnv. 6-2.11

Prevnilina vinibility (sce ;06~u Visibility, VOL01111iAtion. 6-3. 16.0
VArI-Ible). G-2.4i Amulyempt.6oe-niit

StV condition 3-2), 13. 8MG), 5- 2,2 ýV -- he G-3.16. 2.3

widieto,3-2.,133e~(2), 10-2.3 0m) minute vnlueci, 31,l
VVlocity of Wind, 10.1 A Te iue ake 6-3.16.". 2
Ver'ification of ti'aiinsIxttd dItdmit, 1-4.03 Digital displaiys Ml B, F~AA ), r- 4I 2

C01o1reCtodl report!3 (AF), -1--1,0.3 Discontizmuancze of, 13-3.16S.3
Corrc-ctlon., to t I'l n.iiiittwd datoi 4-8.2 ~ '~" -~~s.mi:to W

Voice rainy (AF), 4-4-81-A1.6-.1.
Vertical visibilitv . 5-2. 15 nroniI"-10(fFx* A)

i~.n1% il ~l 0. OIUY~h3-2 .13.-3
3, sicy and Ceiling, 3-2 .3.2 2b.rv t1a o ai -3 6
24. 27.* 31 anid 35, 1eight MB3. IN). n mnt on -. i

3-2.4. 227.2.31, 2.3P'oii:r )OduC -.
Evolitioi. - 3. .6Ten-minute Valueis, 6-2.1I1



AP; IN

AU.Dirction 0-2.2___

Sector. 33-1-.5 ~'iL~i

verxicAl . r,~ ~il rv on Nt)'i -I P Ctlx.mn

viuibjiglt 111.11i k-, '3 O rect iull, 13.11

At ni ght, 3. 1 III3luttlarkh. 0- .1 Flu
~ h~l'.72. Poin3k [141141s ;-2.72

Viztutl determnI~itkor. (IONY) (\17-'. 6-3. tf .6 Fpilliathi'r 1

Viaurki t~br~vv%:mq,-tký MVVI I1.*tF). 11- j. Fo 13i elviv A~ 3 .l

Retporting 1 rocedtiog. u 1 () 3.

Until&tthnod,

Direvction, t9-3;.2

ChiAL, 10-7j.5

i±fL3'ny onl MVI - 10. COut-im

WA1~' LquinkiM ~-.13fl~1i GPeini oieraittonofroeurdePaMBI,

beUtarimaton bt WO3 4013 a Ikk IA. 3 A 10 7- 3, 0.1~ -1AA T~

t~4l4tofl:. AIO-) and 3
Of cI tw. ma(1, T P .1 6 -C Magnutic nrnp3ithr wind retratpnmitt3Žr.
Tr(InanlLr.on orl 41w i .FAA).7 0.I 0.i Qvweekly cli~eel of (Wili. I'AA, N), 17-7.1

~Vo~orterlIN'fllve (l-t Prority of~ instruincItit, 10-4.1
Wntrsou ~..~o ugfl1t 7- 2.j.21 11pl Ing IU-?i.5

Criterma fusi specriai olittervaflions. 3,7.2u, Crljteorn for- specils obsovt~IVL~lom.

r,- 6.,3..

Enitry oil NIF I - 1. C01011111'imou~I.303*~
oiilli.'r ~ ~ ~ ~ ~ ~ ~ ~ ~~ilr onoor IMuY I rn.: 10.og 3-11 1.'; 1. p ~~ 02. tc (a I

Repoting 10-3 6J ., 3...
en 3he : l~ vniai s ~3-2.13.15v gS'eI 1JpID. /0-11 idct0 s(iI

Symbols A, TbleA3-5 crtll 3.3.uilubiratos
Wenttlivr awfl l4t ructimt toi 13.1310114 J-2.5 .1AA .7 1 3.731 .2h .ro rl -.

E-13. Vntr 011 N'I3 I- I 0 -Iit-tm . !Col3.3.
Wentibl.i. rpr -t trn2.3usa .2.B FA0. Spiurat, m ro32.l0111

1..101 0-.2 .3.3 13 P.10-31 1..3.21 .5
Wea he. r ng~l a. at .2 t l t/og -o.lij e ndicator (Wfl ,

(W g3, I AM - .3 Tn o- A 3 .- .ld

W alber wtctAoI. !c r0.! sta gion -d4 30- 8. FAA),O3 j, oil- iii.4knl1,1033

(332 l Etry onl NVI - 10. 33.13n

I)3c1.anliqtnf"B FoAA),3 .

va 3-2. c.N 3. It .. (21

\33 V - i3.* 3 -2,3 1 1 elockty. 10-I..
('ol,!-2 .1 Wý niiwm.! ci odt (\vtijhmVg raki gI ng,~). 1 2-4. 1 .3

1131-', on Ml-I- 1 0 3. 2, 3 Wilaitr 0opvi- on '..Inighil: I Ml 3~igv),3-. 3. .2

ChtVZAA~ 14 1-0.' 2. - 3 -.. 3. At II 3 niri,-1I'r~ r 3~-u s ..


