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Direction and speed of upper winds at U, S. operated stations have been determined by sev-
eral methods over the years. The two most common are: PIBAL (pilot balloon--a balloon
tracked by theodolite) and RAWIN (a balloon with target tracked by radar or radio direc-
tion-finder often as a part of a radiosonde observation).

WINDS ALOFT COMPUTATION SHEET (WBAN=-20):

Azimuth and elevation angles are recorded on this form at one minute intervals ‘during the
balloon ascent, (1). The height of the balloon above the surface and the distance the
balloon has drifted from the observation point are determined and entered in the appro-
priate columns. The position of the balloon at each minute (determined by the azimuth
angle. and.the distance. from.observation..peint) ts:plotted.{2). and=the: wind directiom ands
speed are then evaluated for each minute up to 7 km. and for every even minute above 7
km., and entered on the form, (3). Wind data are entered in the appropriate blocks for
digitizing and teletype transmission. Maximum wind speed data are entered when speeds
reach 45 meters per second (100 mph), (4). Wind directions are currently coded to the
nearest 5° and the wind speeds are coded in knots for transmission, (5). These data are
entered in degrees and meters per second in the punched card data blocks, (6). While data
from both types of observations (PIBAL AND RAWIN) are recorded on the WBAN-20, the form
has been modified over the years. Changes in the wind direction code and in reporting
units of wind speed (miles/hour to knots) are noted, along with other changes, in refer-
ence manual for Tape Data Family (TDF) 9740 (formerly Card Deck #535), which is available
from this Center on request.

MAGNETIC TAPE FORMAT (TDF-9740): . B

The tape contains wind direction and speed at a set of specified heights above mean sea
level, except for the first three fields which contain wind data for the surface, 150
meters above surface, and 300 meters above the surface. Data from punched card data
blocks on the Winds Aloft Computation Sheet (6) are keyed onto tape. The information

on the tape is then listed on the Winds Aloft Summary Form (WBAN-22 shown on Page 4).
Routine keying of these data was discontinued January 1, 1965 for all National Weather
Service stations, except the six Ccean Station Vessels. Effective with August 1968 data
keying was discontinued for those six stations. Keying of these data for Navy stations
was terminated September 1, 1965 and on March 1, 1967 for U. S. Army Signal Corps stationms.

RECORDS SERVICES AVAILABLE AT THE NATIONAL CLIMATIC CENTER:

Upper wind data are available from U. S. operated stations on original forms, magnetic tape,
summary form, microfilm and in publications. TIn addition special unpublished data summa-
ries are available for the cost of duplication. The type and form of record requested

may depend upon the application to a particular problem. For this reason, a full dis-
cussion of data availability and format is mutually beneficial prior to placing an order.
Cost-time estimates for products and/or services will be furnished on request. For addi-
tional information, write to the Director, National Climatic Center, Federal Building,
Asheville, N. C, 28801 or telephone (704) 258-2850, extension 683.




.u.é;m;.,.“ A M U.S, DEPARTMENT OF COMMERCE Yoar | Manth|[ Dey Tiew
[ ‘LM /5, o. wl:Avn'i'n“lun(Au l:.vi s
38° 58N ‘gar 4»2’%/ WINDS-ALOFT COMPUTATION SHEET %ﬁ—: Zn Lol 21 714
LsT- Yotk Meridiay EFL23§ ILANDSTATION FORMI (emTs /3N Dol 2/ e
KawiVsonyde WIBRT-57 ~ WBAN-20 Asconsion Ho. /
Page Nominal weight of balloon boq g DA 35 Orlentution, 340°% = Seuth  Norch Rewinsonds Time-Aititude Data
l irod Rewin Elovillen sngle®_| o, from | Yind - "('-‘:-‘)“ and.” lu.’(::.)
’S.I::‘o ‘:4:5{‘.’,’) ) . shave ohasrveation A:;:ﬂ\ gfou«u..a Speed ”‘5 o, sl iind
(=) (ydes) |9 _E --;:.T- Observed | Smeethed (nl;n A 2[3600= N, | (mps) oo I3 OO
el A ~A el 2o [ 248 zzn| 7
w ] 250 [ Loo /34 /71 /34 s || ulagel /1 70] 34
i L2 560 \gol JINPNL” 490 173731 Js7z] LI wl g3l J7/0] £
ue 13 60 lwf 7INE)| L70 w8813 s | s 20| Bl 724 2270 7
Stamnt o M/ 7O V8 3L | [/ oo 145 7Ll /24 ] A0 30 220 2870 F 2
fllaviay L o L 42 6 /2 9C [ soe S 228 7] 31467 3elogl . [
' Meme ot we 4 /730 1552 [200 | /abold 330l 241 © 0/8] sopn] /3. [
o e | 2000 1420 200 | b s 1| 2387 F G| sl s72] #5550 /5.3
tone ine |8 2350 7/ Foo | Jal/lal L | £0O1| 015257 $200] /7
3 Lacel e | 200 | 72 b | sdn| . Fo | S Blyf2 $¥3a0| /99
Ve 90 b = T 2900 770 L0 | /o 910 43?) Sg |l wlisipl 490 22
el e W /90 | 737 770 | £9./ | |\ w23l | eluwo | Z/FEL 246
S Mothed of e (12 370 L 66T L20 | S22/ 1 XU /3 nl g2l 7PI0| 272
prar v g Bl 27401 579 22350 | 4/ /¥ 27| /L4 | Bl I27| Rt | 298
rewie, pibai e (M| Logo| 557 Fooo | 3731 S| g L) el ogz] G339 32 L
& Troe of 140 s ?’/’7//0 f/fé £ 300 28008 A2 | LI\ 8L I oo 350
veRTST i el w0 2 50 | 39/ 1" 44| Jo 7| [ woz2l o2 3727
el dess [V ZIpo| 379 G300 | shn LIV "L g| 8 7] wlohl] 1/ po0 X
scR-ais, uh (ul 5/50] 244 7500 | #2329 /20| [ wl s7g | f2420] AF/
i A2l /0 Seoo | %28 AW LS| L300 s
f Type of 443 / /Jjéa {é Z,;ﬁ
Equ.ipment /,(&F/) ja?zé
O-Pitel (46001 5§ -
§sCR-638 /793 _¢e. 0
SuD( ) L2670 &4
GND-2 2 #al 70
GMD-R 25230 2
2/E/7] Fas
* Tormination 2232/ 945
’l‘&lsl.'m-
e with Y
s, alt LS,
lu.:h: . Punched Cord Deta
mlnl-!,":lll'. ] %—i ‘,::2 i ; _f".‘ ”';,"EE
aro Ty 220 A7 1M 44| Jool| £l EY|EE2 HE gig@i
s |8 54D 20/ /R ool K7 7% e T s
rehie [ 23. _ P34 o¥| £0)l T e 1 Tree ot
5o (| 20 400253 /7 206 | w7.517 et | J [ et &
$ 1ts | 285 ~ LL0 M 29 Zal w74 T /1 /7
i e (| /S o000 Qf% RORSDN LT3 : 38l /24 % il s 7
i Lass | 40 2972 yzzle 7o 5T ol 517
! Vs (0| f/boo | AP 2/ 300 | /£ Ew o317 Eimya
= |Z§g 42 1/?/7 f.ZZE a Il L8 he P75 B 20| 7
§ wis || /2 2000 XS H2/Co| "Lp /19 7 341 3 (&t 3] 7
[ l:::: 44 37;/ %;7: 4“4 %7 %0 20 34{":2’ ﬁ" 13 "#7
\:;:: 4§_L/_7 ym ,2?7 mgm ?/zz 4 st // ‘_’[ 821 4, ;2’?_ 7
> v |l [7/0030.0 22600 | AL 20 431 25 515, 7 ulGes
v |l /2420 30,3 22Ty ,47? 47 I oo AR 20
ez |8 JBT50 :@.f 232¢C Z}r?{ @ 321 6.0 / w|222
saaza L4 =12 Lot LY A8 421 /6 I vlzpml o
g e 19 /oo | 2/0 23800 4 7 71 ¢4 " Marimaa Wind Soed Oms .
\{ 7 Codad Dete for Transmisalon "Mia. alt. wind speed 4%
k> P Loy dil593/| cbo7™ 4ifo] L0 | /8/0] Zecg o, 25e ] a4n7) [t A
1 14207 [9A3/3|2 62340 333]¢ 5,433 ws37lec 30352/ | SESI8N F0 T8 __-%ee: (M.M.S).l:‘)‘ .qua? &
v X S0y 7l00 /2] 8030910350133/ 9 | L1999 96|04l 72 7/ 0 2823 Rt rng et p
b mReslaRlso | Zoss o553l 22267816 249/ 2) s g o 4 b oA val
d >= appom on raverse side,
-~ 4




wind direction to whole degrees ¥ DEPAKTMENY v CorMERCE tzmoumenoun s s
WEATHER SUREAU 1= tataL snais o vl e W
wind speed in meters per second WINDS ALOFT SUMMARY FORM bl et
WBAN 22
WIND DATA FOR STANDARD LEVELS (METERS ABOVE SEA. LEVEL). -
:‘:n(:s‘) LOCAL TIME  MERIOIAN] STATION un * 00es. A |
024 ¢st  logo COLUMB A MISSOUR] 38 58 N 092 22 W
ACTUAL Tt e 1300 3008 = 1,000 ) 2,000 2,900 3,000 4om 3,008 [
g1 M o atieast S =t e v.000 10,000 11.000 12,000 12,000 1400 13,000 16,000 17,000 wow | 4%
a| oe Bemn aa| #3= w00 | w0 11,00 72,000 73,000 24,000 25,000 3.000 77,000 20,00 29,00 0,006 M
3 @ ve | uo)oar| me P2 s | nem .00 34,000 15,000 34,000 oo | mox w000 ace 41,000 am £3
M b bir w0 oit 20 1] w0 oit o ote W&o L1} o iR o Dir wo oir @0 o g 1] .0 o 20

1113983 1647101 [0} 100 |1 [120] 0% (130] 04 |144 05 [140{ 05 (170{ 05 [205[ 03 [335[ 0z [011| 04 031 07 02618 048118 [049] 16| B
1 64 101 102 {00°11 {265| 06 (257 08 [257| 11 250| 10 1297( 12 {300( 14 [300] 13 [308] 13 |319] 16 332) 29 [327| 30 [327[ 25| 8
1 64101 103 100 |1 |200| 08 [207] 16 |211] 20 [210] 19 1233] 26 249| 27 1253 22 249( 21 |245{ 21.[249] 17 [260k22. {26330} 8.
L 64 101104 |00:1) [260+ 0412761 081290k Y2 [287] 11 |307] T6 IT6| 1671395120 [310[ 19 {310} 21 [285] 24 |26 8] 36 250/ 451 8
1 64101 105 |00 |1 [260[ 05 ]252] 09 [245] 12 |268] 12 2401 13 1258115 ]1270] 13 [275] 11 |282] 12 |273] 16 285/ 14 [280{ 15| 8
1 64101 106 00 |1 [180| 03 1192] 08 {203{ 12 [202! 11 2061 13 1220 16 {223| 21 [228{ 22 {237( 22 {238] 26 {239] 24 [238 36| 8
1 64101 107 ]00 |1 [250f 02 j234( 04 [223] 06 [224| 05 |254] 07 2901 10 |1287| 11 |268] 13 {271 16 1276[ 16 j275{ 17 [278]| 24| 8
1 64101 108 100 |1 [150({ 07 [149] 10 [146] 14 [147| 13 [158] 16 190] 13 1203} 11 {203] 11 |206{ 13 (224] 20 {218] 28 {225 311/ 8
1 6410109 (00 /1 [170] 05 [195| 07 |229 09 [220] 08 |246] 12 240[ 12 [241 10 |242] 10 {233 20 |219( 30 [214 30216/ 48 8
1 64 101 |10 |00 I1 300] 05 |293] 07 [287] 11 {288 11 |286] 15 2911 20 |302] 29 j302| 29 |300| 28 302] 27 [300] 29 [294] 26| 8
1 64101 (1110011130, 07 |133[ 081 31135(131172] 16 [194] 17 [200[ 14 |216[ 17 |220] 17 (238] 15 250{ 22 |1252] 31] 8
1 64101 112 100 {1 [130| 06 {127} 06 é 116/ 06 1082( 04 [094| 06 [170] 04 |220| 08 z ] 217] 27211 47| 8
1 64101 (13 ]00 [1 {350{ 10 |352] 12 ) 3591 14 1008| 20 [030] 23 j040| 17 321 09 (026( 15 8
1 64 (01 {14 (00 |1 (270 04 [280] 04 |3 03 (294 03 1324| 04 [336] 06 }3556] 09 37115 )012] 211 &
1 64101 115 100 |1 |240] 05 |238| 09 [235] 16 |236] 15 (257 20 i " ,-d9[ 201303/ 17| 8
1 64101 (16 |00 1 j220] 05 [220) 07 [221] 12 |220] 10 13 1254| 18 254{21] 8
1 64 (0l 17001 05 27309 24 [320] 22| 8
1 641011800 (1 265( 16 (263 24 |267] 28 |265| 31| 8
1 64101 (19001 239) 26 1242 28 J248| 28 |253( 29| 8
1 64 (01 f20 |00 |1 2131 24 1222} 22 |218| 21 [215{ 19| 8
1 64101 121 (00 |1 298| 14 1301] 16 |306| 18 |304| 20 &
1 64101 [22 ¢~ 241] 161243} 12 |250] 11 [246[ 10 8 |-
1 64101 |23 [o\ 253 221246] 27 [245[ 24 [242] 26| &
1 64 101 |24 [0OC . - 214( 25 |1225| 29 |228{ 31 [235] 34| 8
1 64 101 (25 100 \__— 2012721 23 (260{ 19 1259| 18 [262] 15 {256] 22 {225| A9 &
1 64 (01 126 100 i 60| 07 [260] 09 [260] 13 [260( 12 {269] 21 276| 19 1284| 23 {302| 27 [299| 29 293( 321297 33302/ 37| »
1 64101 127 100 |1 [040[ 06 1032 06 ]015| 05 |016] 05 |042| 03 |310{ 03 |288 19 282 25 [276] 24 [264] 25 |276{ 28 |283) 39 8
1 64101 128 100 |1 [340] 08 |341{ 08 |340[ 09 [341] 09 [332] 10 328| 15 1312] 23 |304| 24 |303] 29 293 26 [294] 29 [295/ 36| 8
1 64101 [29]00 [1]160] 05 [162] 05 [168] 05 [166] 05 |205] 05 267] 06 |278] 06 [282[ 09 |289] 11 290l 15°|288{ 15 [288[ 19| 8
1 64 101 |30 100 11 1300] 03 (280 04 [265| 06 [265| 06 1287| 07 [297] 08 |286 1112761 16 1280 16 {293] 13 |282| 18 |287| 10 8
1 64 01 (31 j00 |1 j200| 02 [202] 04 |208] 07206 06 |230] 08 [245] 09 {237 09 1238] 08 1250f 99 [238] 13 {232] 16{212] 15] &

SUETIIS APOVE DMRFACE

WINDS ALOFT SUMMARY (WBAN-22):

Wind direction and wind speed at specified heights above the surface obtained from PIBALS
and RAWINS are listed on this form in station, year, month, day, by hour of observation.
Scheduled hours of observations changed on June 1, 1957 from 03, 09, 15 and 2100 Greenwick
Mean Time to 00, 06, 12 and 1800 GMT. Although routine preparation of this form was dig-
continued January 1, 1965, it is available for at least a five to ten year period prior to
that date for a large number of U. §. operated statioms.

Provisions exist on these forms for listing wind direction and speed at heights up to 42,000
meters. The first page (Card No. 1 shown in the left column on the form) contains data in
12 five column fields from the surface through 6,000 meters; Page 2 (Card No. 2) contains
data from 7,000 through 18,000 meters, when available, etc. The appropriate page (Card Nec.)
is shown along with the heights in the headings below the station name.

These fields have varied over the years and, in general, wind observations reached greater
heights in the early 1960's than in the 1940's or 1950's. High level wind data (above
50,000 meters) are available in published and summarized form for selected .cations in the
Rocketsonde network.
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