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EDITOR'S NOTE 

,SinCe the date of preparation of this Report; the National Severe Storms 
. Project and the Weather Radar lqboratory have been reorganized and con­

. solidated at Norman, 'Oklahoma under the name ,II National Severe Storms 
laboratory. II Inquiries regarding the availability pf any NSSP data for 
1963, or for prior years, should be sent to the following address: 

Director, . National Severe St~rms ,laboratory 
1616 Hal ley ' Avenue ' , 
Norman, Oklahoma, 63069 
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FIELD OPERATIONS OF THE NATIONAL SEVERE STORMS PROJECT 
IN SPRING 1963 

J. T. Lee, L. D. Sanders, D. T. Williams 
National Severe Storms Project 
. Kansa~ City, Mo • 

. 1. INTRODUCTION 

The 1963 field operations of the National Severe Storms Project (NSSP) were 
carried out in Oklahoma mainly during the period between April 15 and June 15. 
The surface research network, however, was in full operation from March 24 to 
,June 30. NSSP ,thrOligh a field office at Westheiiner Field, Norman, Oklahoma, 
coordinated these operations involving the active collaboration of several govern ... ; 
mental agencies and private and University co~tractors.The agenc::ies whic::h par­
ticipated in the 1963 prOgram- again called by the code name "Pr9jec:;t RO!Jgh 
Rider" - were U. S. 'Air Force's Aeronautical Systems Division (ASD); Air Force 
Cambridge Research. Laboratory (AFCRL); Air Defense Command (AOC) Cind Air 
Weather Service (AWS); Federal Aviation Agency (FAA); 3rdTorget Acquisition 
B¢talion, 26th Artillery, Fort Sill, Odahoma; Soil and WaterConservQtion Re~ 
search Division of the Department of Agricvlture (USDA); and the U. S. WeClther 
Bureau's NSSP and various field stations. Important technicc::dand finQncigl ~l.ip­
port to the project was provided by the National . AercmQvtics and Space Admin;" 
istration (NASA). Non-~overnrnent organizQtions participQting either vnger 
contract or on a cooperative ,l>QSis were: The University of Chicggo} theEHec.trpnics 
Division of Gen~ol Mills, Ir-ic. (QM); the RClytheon Corporatlol1ithe .Bw"r~vghs 
Corporation; the Geophysical CorPoration of America; 'Johns Hopkins Vn'jverslty; 
and the University of Oklahoma (OV) which also provided space for the Weoth~r 
8!Jreav'sradar complex, oper(Itions offic:;e,(Ind photothePQolites. ' " 

Previous repor,ts in thispreprint series (I, 2, 3, 4, 5]h!lVe describ.'~dtHe "·' 
origin, objectives, (Jnd previQusoperotional seasons of whQt ls .nowNSSP.The 
pre~ent cpoperative effort by gpYernmentol og~,ncies, privot~ grgani:z:otions,an(;i " 
vniver.Sities ;s bovnd to.getherbycommon interests in vpriQVS C;lspects c;>fsever¢ ·· lppgJ 
storm prQblerns •• The complernentory obiectiv~s , and facilities rnade" possi·ple ciproje,ct 
of this sc:;ppe. . " , . 

This report is prepared toindkQte the scope of the field o,per,Cltionstn 19p3 . . 
ond tpindkQte whQt dQta Qre QVQilgblefor research useQS Q result ofthe' prpgrgm 
{;qrried ovt. No attempt wiJl be rnodeat thistirne to presentactvQldQt~ or find,... . 
iogs based thereon. .Research resIJlts will be given distributloninth~N$~P rep9.rt 
(pteprint) series, publicotiQns of thep9rtJc::ip<Jting agencies, 'or (.IS {prmgl ;grtlcle,s 
in ther~gvl(Jr scientific:: journQls. As stQteo in 'pre~iou~ reports, the " ~ptvrne pf 
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data collected is such that the existing Weather Bureau staff of NSSP cannot ade­
quately research all phases on a current basis, and consequently, present effort is 
confined to cases which appear to hold mOst promise for advancing our knowledge 
of severe convective storms. It is sincerely hoped that other interested research 
groups will continue to avail themselves of the data for research use. 

2. PLANNING AND OBJECTIVES 

Basic objectives of NSSP are outlined in NSSP Report No. 1 [ 1 J. The 
baSic plan of field operations is contained in an Operational Guide [3 ] which 
was prepared for the 19,61 operations and updated as necessary each succeeding 
year. An Operational Planning Conference was held January 31 - February 1, 
1963, in Kansas City, Missouri, to review the previous year's operation and plan 
the operations and specific objectives for 1963. It was decided that the, investiga­
tionof individual cloud systems would be stressed. Thus the objectives were to 
eXQmine and explore(l) vertical and horizontal gusts; (2) electric field; (3) ele'c~ 
trical discharges; (4) "freel! water content; (5) cI,oud drop temperature; (6) cloud 

,drop size distribution;, (7) hail frequency and size; (8) wind flow paUerns; and (9) 
growth characteristics of the thunderstorm cloud complex. Use was to be made qf 
chaff, radar,sferics, cloud photography, surface and rawinsonde networks and air­
craft observations to obtain the necessary data. A list of participants at this 
meeting is given in Appendix VI. 

3. FACILITIES 

, Maior milestOnes were passed in 1963. One of the most significant was 
the estabUshmentofa rodar research facility on the grounds of the Urilversity 
of Oklaf'IQmaResearch Park at Norman, oklahoma. For the first time it was not 
required 'that research programs be tailored to fit into a public service system 

"attend(lnt.to joint use of an operational radar (IS was required in previous years. 
The acquisition of an MPS.,.4 RHI radar for research further increased thepofen­
tiaUties for disco"ering the secre,ts of thundersto,rm formation. Also installed was 
anall-emate level blanking contour circuitry on the WSR-57 logarithmic r~ceiver 
for simultcrneous display Of four contour levels of echo intensity. Other mile­
stones, were:,'.the increase in the Beta network to cover the U. S. Department of 
Agr~culture rain, gage network, the decided improvement in accuracy of observa .... ' 
,tiQrts and c;>p(!rationof the Beta network, the improvement iii the F-100 aircraft 
instrumentation such that measurement of the vertical ~omponent of the wind, could 
be made, :and the successful employment of "chaff" to determine wind flow pat-

. terns near,the tops of thunderstorms. A description of the operational, facilities 
foUow~: - " 

A. Stagi ng Area 
Thestaght area, as in, previous years, wa~ in the environs of Okl(lhoma 

City. Operational headquarters was located in, Building 604 on the grounds of , 
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the University of Oklahoma's Research Park at Norman, Oklahoma. This building 
also housed the radar, communications, and aircraft control facilities. The military 
aircraft, with the exception of the U-2, were based atTinker Air. Force Base. The 
U-2 was based at Edwards Air Force Base, California, and was available upon re­
quest. At the operational headquarters "hot line" communications were available 
to the Severe Local Storms Forecast Center (SELS) in Kansas City and to various 
field ()peration sites. ·Weather teletypewriter on Service A (aviation weather), 
Service C (synoptic weather) I and the Radar Warning Circuits (RAWARC) were avail­
able along with facsimile equipment. The data gathered from the aforementioned 
transmissions and the inform(]tion received from SElS were integrated with the local· 
radar intelligence in the planning and conducting of each day's opercition. 

B. Radar 
The integration of the research facilities and control facilities. Qt the National 

Severe Storms Project's Weather Radar laboratory offices,in Norman, Oklahoma, was 
accomplished In sufficient time for full operation in the· 1963 season. The radar 
complex consisted of a WSR-57 radar, an MPS-4RHI radar, and an AN/MPX";'7 IFF 

. interrogator which was synchronized with the WSR-S7. The AN/MPX-7 was used in 
conjunction with the WSR-57 in the control of aircraft during cloud penetrations and 
during other flights in range of the radar, particularly the chaff drops., On the 
WSR-57 radar scopes, pr~cipitation echoes, IFF and "skin paJnt" returns' from air­
craft were displayed. The FAA controller, in addition, had on his repeater scope a 
video map of the high altitude airways. For photographic purposes, the h,formation 
on the basic .WSR-57 scope was photographed. Several new features were added to 
the research photography, one being the photographing of the scope of the MPS-4 
RHI radar defining the vertical structure of the cloud being penetrated, another, the 
photographing of an alternate level blanking contour circuit on the logarithmic 
receiver of the WSR-57. ThiscQntour circuit, in effect, produced, stQrting at . ap­
proximately 5 db., a bright. bond for the range between 5 db. and the next selected 
db. level,' a blanking out of the next step, or an inversion appearing as a dark 
area on the scope; and for the 'third range, . a bright area on the scope. ThIs pet­
mitted viewing several levels .of intensity simultaneously , and greaflyfacHitatedthe 

,vectoring of the aircraft. The vectoring of the aircraft has previousl~ been ,described 
by C. F. Van Thullenar [6,7) • 

A coordinated ,program with AFCRl was designed for quanfitativestudiesof<.' 
echo intensities. This program rnc:Ide use 9f the Air Weather Service 'CPS-9 radar 
and the ADCFPS--6 R HI and FPS-20 i sear~h radar • Automati c v ideo attenubt ienon 

" the Weather Bureau's WSR-57 used hf'conjuliction with the, CQntour circuitry on the,' 
'logarithmic receiver could be,:correloted with the, double iso-echo ,drcuitryinstalled 
on the ,FPS-6 by AFCRL. Thesefa.cilities made reflectivity studies possible.b,efore 
and after each aircraft, penetrdtio~ of a thunderstorm and throughout prearranged 
,radar, programs ." 
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Fi,gtire1.~, Types o.fradarsand locations where scope photography was' available during 1963. operations 
of NSSP. . Operational, and research. radars in the Oklahoma City area were si ted at Tinker .Air Force 

·'Base (TIK), 'WiHRogersField (OKC WBAS);and 'at Norman (NRO) , all lying within the indicated tri-
ahgle. . 

AnM-33 radar was useCil under contract to the Weather Bureau by the Univer­
sityof 'Oklahoma to trock balloons released in. series In several sittldtionsln order 
,to determine the·low·:level wind f'iowpatternsin the vicinity ,of convective activity. 
One good example'~curred on May 26th. The resuhs.of the M-33 operation are 
presented in a contract report to the Weather Bureau by the University of Oklahoma 
Research 4~tltute.[8]. Further studies 'Of th is information will be . published • 

. Radar ''Scope,photo'graphy wasa1soavallabl~'from a num'ber ,of Weather Buteau 
-radars,n tneoperaHngareaandfromother AOC sa.es.. Researchradarscopephoto-

.gr(lp'hyand.t-heADCradarphotographsareolton35 mm.. ;f:Um.TheaddiHona1 
coverc:Jge 'around theOkl(Jhoma City .cireaondt.neareaofoperotiional lnterestwos 
pt()vlded!by <ofher'rddars-ites 'Qs:shown'in . figure' 1. Scopepnotogr<lphywasrequested 
;from fhe stations on tnebaslso'fexpected areas of convective activity and ;eKpetted 

. ureasof 'aircraft operations. Coordination of the yO dar program was handled by'the 
'Operations Center ,at NSSPheadquarters. 
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C. Upper-air Network . 
The upper-air network remains substantially the same as in 1962 and is shown 

in figure 2 •. One new station at Abilene was added over the 1962 program. This 
supplemented the regular Weather Bureau stations. In addition, numerous special 
observations were provided on request by the meteorological section of the U. S. 
Army's 26th Artillery Unit at Fort Sill, Oklahoma. 

Regularly scheduled rawinsonde observations at the Weather Bureau stations 
(0000 and 1200 GMT) were supplemented by (a) nearly 56 special or serial ascents 
made at 9Q-min. or 3-hr. i nterva Is by se lected stations upon request from 
NSSP, (b) special observations made at ] 800 GMT (noon CST) upon request from 
the Severe Local Storms Forecast Center, (c) observations made at noon for Project 
Springfield, and (d) approximately 300 special or serial observations provi~ed by 
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Fort Sill either in r~spc;>nse to r~quests by NSSP or in fulfillment of their own re­
q~ireme·nts.· '. The proQr,am , cIr Fort Sill, to satisfy their OW'n requirements did provide, 
hOW'ever, a large number of serial ' low-level rawinsondes, some covering periods of 
up to 36 hours. Stations whlG,h provided serial soundings on request during the 
1963 seaSon are shown in figure 2 with the letter "S" directly underneath the sta­
tion circle. 

D. Sferics Network 
1. 50.0 kc. per sec.sf~rics.The EleCtronics Division of General Mills, Inc., 

under cQntract to the Weather Bureau provided one SPARSA sfericsstation and one 
ornni-di~edional sfericsstation' which were located on the grounds of the Research 
Park at the University of Oklahoma, Norman, Oklahoma. This equipment was sup~ 
plemented by ' a SPARSA~K system ~perated by Gene~al Mills under an AFCRL con­
tract. , All General Mills' equipment monitoredsferics at 500 kc. per sec. and 
provided an output of sfericscount within a range of 200 n. mi. In the SPARSA 
system, 5.6-degree sectors of the ~zimuth circle are 'automatically sequentially. 
sampled. The SPARSA-K system, however, is a manually controlled directional 
sferics system with a variable angle of acceptance. 

A description of the operation of the SPARSA unit is giveni" the NSSP Report 
No. 13 [9J. A preliminary studY of the 1963 data is given in a report to the 
Weather Bureau by the General Mills Electronics Group [10 J and substantIally fol­
lows the indications given in the 1962 analysis • . The SPARSA-K system, with its 
directional and variable angle of acceptance, was used in conjunction with a num­
ber ,of the C-130 aircraft flights to obtain sfericscount from the particular storm 
around which the C"'130 was f.lying and making electric field measurements. 

2. Multi-frequency sferics. Raytheon, Inc. operated a mul.ti-channel cimni­
directionalsferics unit. This unit was located on the roof of the ·Physics Building 
on the ' soulh carnplis of the University of ·Oklahoma. The sampl ing range was from 
10 kc. per sec. to 150 kc. per sec. Continuous operotion was maintained from 
the last week of April to June 30th. in addition, a IIfull-sky" camera was in 
operation during most of the daylight hours. A report on the equipment, data, and 
prelimJhary, findings is ~~ being prepared by Raytheon. 

E. " Phototheodolite System . 
In 1'963, .an experimEmt'al phototheodolite system was installed on the grounds 

, of the Research Park ~., The equipment ,used was made by Eastman Kodak Comp<lny 
: and ; had a ;recording accuracy specifiedanCI tested to be Q.pproximoteiy lllO mil. 

Abase line of 'over 6t OOO H. was oriented ina north~sovth direction. The two 
phototheodoHtes were ' connected by a leased line, service . ~nd were simultaneously 
triggered dtselectedintervals to take plc::tures of cloud growth ~ Unfortunately, 

'during the season' of o'perQti~n, very few douds presented themselves which were 
. suitable for photographic purpOses~ 

. .' : ' 
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F. Surface Networks 
1. Alpha network. The surface network, which was in full operotion from . 

March 24 through June 30, 1963, remained basically unchanged from that of 1962. 
However, a number of Alpha stations in Texas and all Alpha stations in Kansas 
were removed and some of the equipment was used to extend the Beta network to 
cover the U. S. Department of Agriculture rain gage system in the Washita Rivet 
watershed near Chickasha, Oklahoma. A detailed index of the 1961 network, 
which is still valid in general, has been prepared by Fujita [11] • 

Stations in the Alpha network; figure 3, are spaced at intervals of 3D-50 
n. mi., and t he network covered OklaholTKl and a portion of the northern part of 
Texas. The 130 Alpha stations were all instrumented with 12-hr. microbarographs 
and · most with 12-hr. hygrot~ermogtaphs and 24-hr. recording rain gages. 

2. B~tarietw()rk. Stations in the Beta network .(fig. 4) are spaced in oblique 
checkerboard fashion in (I 6 x 6 erroy at intervals of 10 to 15 n. mi. There is 
one exception - th is is the extension in the northwest sect ion to cover the U. S. 
'------------~~~--------~------~------------------~---------------~·I ,'w I I i 96" 
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Department of Agriculture rain gage network. The network covered, in general, 
that portion of southwest and central Oklahoma that lies between Oklahoma City , 
Oklahoma, and Wichita ·Falls, Texas. The 41 stations were instrumented with 
12-hr. microbarographs and hygrothermographs, 24-hr. recording rain gages and 
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wind recorders. Wind speed was continuously recorded and wind djrection was 
re«orded at 1-minute intervals to 16 points of the compass. A timing device at 
each station, twice dai.ly, automatically sent an impulse which was recorded sim­
ultaneously on all charts at that station. This permitted a more accurate determina­
tion of the sequence of events at a particular station. A chronometer was used by 
field personnel to time the wind recorder records so that time compatibility between 
stations· (dependent upon cumulative dock errors between successive chronometer 
comparisons) was very good. Time discrepancies between stations did not exceed 
5 min., and in most cases were less than 2 min. 

Appendix V contains further discussion of the Beta: network data along with the 
condensed tabulations and significant features revealed by a preliminary examination 
of the 1963 data. Examples of analysis of some of these interesting features are 
also presented. 

3. USDA rain-gage network. Dvring the 1963 ~eason, the Soil and Water 
Conservation Research Division of the Department of Agriculture at Chickasha, 
Oklahoma, again operated a network of 170 recording rain gages. These gages . 
were spaced . at 3-mi. intervals and were located in the northwest portion of the 
NSSP Beta network. This portion covers a part of the Washita wa~ershed. These 

. data are very accurate and very complete. Through informal arrangements, these 
data are made available to NSSP. 

4. Altus network. In addition to. the Alpha and Beta networks, ' there was 
established in the spring of 1963, under the auspices of the University of Chicago, 
AFCRL, and, NSSP, a small network in the vicinity of Altus, Oklahoma~ This net­
work cons isted of 10 ~urface stat ions as indicated in figure 5. The southern e9ge 
of the t~iangular pattern thus formed extended roughly along the Missouri-Kansas­
Texas Railroad from the cHy of Altus on the east to the Harmon County line on 
the west.' The vertex of the triangle was just northeast of Mangum" Qk19homa. 
Stations were spaced approximately 5 mi. ' apart and. the center of the, network was 
located dt 340 451 

. latitude, 990301 longitude. To the west of this surface network; 
which contained recording wind, pressure, temperaturE,!, and rainfall equipment, was 
setupa camera network consisting of three 35 mm.cameras located approximately 
along ci north-south line; the southernmost camera being located on the outskirts of " 
.HQllis at . latitude 340 41'24", longitude .9905412311.. The positions and orientation of, '. 
the camera and surface observatfonstatlons are .shown .infigure 5. 

. Wind datacoll.ected at the surfacestafions' ofthe Altus · networK-i·were .record- . 
ed ona type~CBelfort instrument. . The out~ut, recorde~ :on ' a2~p:enEasterJine­
Angus record~r, gave a direction pulse every minute to; 16points ' of thecompqss; 
and speed by pulses indicating passage of each .. 1 and 1 n~ mi. of air. One-
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minute timing pulses were also recorded. The wind set is a completely transistorized 
unit requiring three 6-volt batteries for operation. Electronic circuitry, batteries 
and recorder are enclosed in a case · mounted on the mast. The hygrothermograph, 
the microbarograph, and recording rain gages are similar to those used in the Beta 
network. 
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Figure 5.- Altus surface network, 1963 . Cameras were sited at points A, B, and C, with the indicated 
angul ar fi elds 0 f vi ew. 

PhotogrCJphs w:ere taken at the rate of · 1 frame per min. at each of the 3 
,'camera sites and were synchronized by tnte..valc;>meters. A type T-232 MK-7, 35 mm. 
" camera, which was manufactured by the Canadian Applied Research, Ltd. of Toronto, 

Canada, was used. The cameras were modified to give a double frame (25 x 36 mm.) 
format. Angular, view of the lens in the vertical and horizontal was approximately 
500 and 70° respectively .Th~ cameras were so placed as to permit photographic 
measurenientsof cumulus development over. the lD-station surface netWork • . A 70 mm. 

'. pcinoramic camera of the type used in the U~2 aircraft was placed in a horizontal 
position and was located at thesouthern.most 35-mrTi. camera site~ and oriented the 
s(:nn~ as the cameraln that positi(:m.The 70-mm~ camera Included an 'ang'ular view 
in azimuth of 1800 (from north through e~t to south) 'and a " vertical view above the 
horizon of 210. Exp.osures were ' at the rate of approximdtely 1 frame per 90 sec. 



All instruments were visited as early as pOssible each day, generally before 
1200 CST. Charts were changed daily and thnehacks were put on the ' .charts . 
according to times received from WWV. Cameros were operated 7 days a we'ek 
from early morning until late afternoon. 
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The network was set up in order to photograph developments along the "dry 
line" which normally can be found in this region~ ' It was also hoped to photograph 
the western side of storms which developed to the east of the station and to con- ' 
tlnue photographing as these storms moved eastward over the Beta network. At the 
same time it was hoped that the stereophoto network in the Norman region would 
photograph the advancing edge of the storm line. Such a situation never ,developed 
during the 1963 observation period. However, sOine interesting storm developments 
were observed, particularly on May 26 and on June 5. On June 5 a tornado was 
reported just east of the surface network. This to~nado was coming from the cloud 
system being photographed by the surface network. Data on this storm were also 
collected by the C-130. . . 

G. Special Severe Weather Reporting ' Network 
In 1963 a special hail reporting network was established in four counties of 

Oklahoma. All residents, especially in the rural areas, were asked to cooperate 
and fill out on preprinted forms the time of occurrence of hail, tornadoes, and 
high winds. These counties - Caddo, Grady, Jefferson, and Stephens - were used 
as · ll control ll counties to try tq establ ish a statistical relationship between severe 
storm and hoi I occurrences as reported by the dense network and reports received 
through normal channels [12]. The network was also used in correlating radar echo 
presentations and hail size and intensity reports so that more accurate radar warning 
procedures can be developed. 

, , 
In addition, during the period of May 11 to June 5 a group under the direc-

tion of AFCRL was in readiness to make detailed· ,studies and ground 'surveys of 
severe storms occurring in ~he Oklahoma City area. 

H. Aircraft 
The 1963 operations saw the use of 5 aircraft in the sampling and in the opera­

tions in and around thunderstorms. The Weather Bureau RFF aircraft were unable to 
partiCipate in 1963 operations due to international commitments in another 'area.' the 
specially-instrumented ASDF':"'lOOF made a total of 53thunde'rStorm' penetn;Jtions. A 
T .... 33 aircraft was used as a chase alrcrafL Penetrations this year ' were' made atal"'; 
titudesfrom 15,000 through 35,000 ft. ,and equipment op¢ra'tiohwas considered one 
of the most satisfact()ry in recent years, part,icularly intherecoidinQ of vertical .~~st , 
meas~j-ements. The 8-47 furnished by ASD particip'ated by performing chaff drops 'in 
and around thunderstorms and thunderstorm complexes as w.ell aslakingaerialphofd;;i 
graphs "of the ~torm systems. The experimental chaff drops were verYsoccessful arid 

. differential moveme,nt between the' outer edges of the 21'bud system (ind. '~he storm " 
center was easily discernible. the experimental program cilsbdenionstrated that 
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with pinpoint chaff sources, the WSR-57 radar was able to detect the chaff even on 
the rear {or the side away from} the radar. The AFCRl C-130 aircraft investigated 
a number of storms, particularly_ with electric field measurement equipment, and 
worked closely in cooperation with the SPARSA-Ksferics system of General Mills 
Electronics Division. On some storms the, C-130, _ the F-lOOF and anAFCRl U-2 
made simultaneous electric field mea~urements of various portions of the cloud. The 
U-2 flew at high levels _ over the top of the cloud while at the same time the 
F~ lOOF penetrated the cloud and the C-130 made a box pattern around the cloud at 
approximately the level of the F-100F penetration. In at least 2 cases, the U-2 
flew over storms which were produc, ngtornadoes on the surface. 

Table 1 gives the period during which each afrcraftwas available, and Table 
2 is a listing of the meteorological and navigational data recorded by each aircraft. 

> 
.' ~ 

Table 1. Availa~ility of Observlng Facilities 

F-I00F (ASD) 

B-47 (ASD) 

,C-130 (AFCRL) 

U-2 (AFCRL) 

Radar Program: 

WRL WSR-57 , 

WJU.MPS-4 ' 

TIK CPS-9 

OKC ' FPS-6 

OKC FPS-20 

Other Stations 

M-33 radar (WB - Uniy. of Okla~oma) 

Sferics, omni-directional and ,SPARSA (OM) ' 

Sferics - SPARSA-K (OM) 

Sferics - (Raytheon) 

Rawinsonde S~iials (W~ & U.S~ Ar~y) 

Alpha Surface Ne -twor'k 

Beta S1,lrface Network 

Altus Surface Network 

Al tu sCamera Ne twa rk 

Special Hail Reporting _Network 

· Photot~e~dolites 

Da~age Survey Teams , 

tIROS Cloud Photography 

April 

April 

May 10 

May 10 

April 

April 

May 11 

May 11 

May Ii 

April 

May 15 

May 10 

May 10 

April 

April 

April 

April 

May 16 

'May 22 

April 

April 

May 11 

-April 

23 - June 6 

23 ~ June 6 

- June 7 

- Tune 7 

15 - June 30 

15 - Jun-e 30 

- Junll 5 

- June 5 

- June 5 

15 - June IS 

- June 30 

- June 30 

- June '7 

28 - June 30 

15 - June 30 

1 - June 30 

1 - Jun~ 30 

- June, 7 

- June 7 

15 - June 10 

is - June 15 

-June 5 

1 - JUlle 30 
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Table 2. NSSP Aircraft Observational Capabilities 

PARAMETERS F-IOOF C-130 U-2 

Free ai r temperature A A A 

Humidity A 

Liquid water coh tent A A 

Wind spe·ed and di rection A 

Pressure altitude A A A 

Gusts (lateral and ·vertical) A 

Di fferential pressure A 

Refractive .index A U 

Electric field strength A A A 

Aircraft charge A 

Atmospheric electricity 
U conductivity 

Static discharges A A 

Drop-size camera F (70mm~ 

Droplet sampler A 

Luminous intensity in cloud A 

Hail mass (strain gage) A 

Cloud drop temperature 
(Infrared radiometer) A U 

Ozone concentration U 

Weather search radar F 

Cloud photography: 

Time lapse F ( 16mm) F (T-U) F ( 70mm.) 

Still F (T-ll) F (35mm) 

Icing detector A 

Ice crystal detector U 

Posi.tion F A 

A.irspeed (indicated) A A A 

.Heading (magne tic) A A A 

Dri ft angle A 

Pitch A A 

Roll A A 

Time A ·A A 

IFF transponcler X X X 

'Doppler rada·r na vi ga ti·.on X 

A. Analog ·recor·der F Film U Unknown X ~nstrument on aircraft 
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4. OPERATIONS 

The operational season for 1963 was scheduled as April 15 through June 15 
with the surface network (figs. 3 and 4) operating from March 24 through June 30. 
During the period of operation, various collaborating groups arrived and remained 
for varying periods of time. In table 1 are listed the dates when the aircraft were 
available and, in the discussion of the surface network, the time of operation of 
the special network in the Altus vicinity is given. The operational period was 
planned to encompass the normal two distinct peaks in the frequency of tornadoes 
and severe storms in Oklahoma, centered near the ~nd of April and near May 20. 
This year was extremely unusual in that very few storms were recorded during the 
operational season and the fact that a preliminary analysis of the data indic.ates that 
during the whole operational , period not one large squall line passed through the 
area. ' Appendix III is a daily log of observations made and which are available for 
research. This daily log indicates the observational activity on each day, the times 
the aircraft were flying and the times at which other observational facilities were in 
use. Alsoinduded is a record of the serial and special rawinsonde observations 
requested. The 'material in this appendix covers all facilities except the NSSP sur­
face networks which were in continuous operation and more of which is detailed in 
Appendix V • 

. On a typical day, the objectives for the day were determined after an analy­
sis had been performed of the pertinent surface and upper air s'ynoptic charts and 
soundings. Utilization was made of severe storm forecasting procedures to determine 
the extent, degree of development, and the area of development of possible organiz­
ed convective Qctivity. The objectives were such that in case one form of activity. 
did not develop, a secondary or backup objective program was at hand. Requests 
were made for the desired ' supplemental observations such as radar-scope photography 
from other than the research radar, serial rawinsondes, etc. 

A briefing of the commanders of the flight organizations and meteorologists was 
held to discuss the meteorological situation and the day's objectives. General 
flight patterns were prepared for the participating aircraft and the coordil1Cltion of 
the various' aircraft was accomplished so that the objectives could best be met • . In . 
somecciseS the actual flight pqttern could not be finalized until the time the pene­
tration aircraft were ' airbOrne, inasmuch as single-storm systems were the major tar­
get of obServation during the 1963 season. In this case, the decision on the flight 
pattern was withheld until the nature ' of the convective growth and development was 
observed on radar. . 

A 'tape transcription was made of all air.;.to-ground and ground-to-aircontacts 
between the controller and the research aircraft. These tapes were then transcribed 
and the time of the beginning of each comment was inserted. This procedure, it is 
hoped, will make possible a better correlationb"etween the pi1otreports, theoir­
craft recorded qata and the ground observations during thunderstorm penetrations. 
Following the termi-nation of . each mission, debriefings were .c.onducted. 

j 
I 

I 
I· 



Appendix I, 1963 NSSP Aircraft, Operations, is a list of the dates on which 
the aircraft were flown and a brief summary of the flight objectives. 

Appendix" is a list showing the individual aircraft and the days on which 
fl ights were made. No differentiation is made between the T -33 and the F-lOO 
inasmuch as the T-33 was used basically as a chase aircraft. 

5. DATA PROCESSING AND ARCHIVING 

As in previous years, the plan is to process the ,1963 data as rapidly as pos­
sible and archive it either at the National Weather Records Center (NWRC) at 
Asheville, North Carolina, or at the Weather Radar Laboratory (WRL) Norman, 
Oklahoma. At the time of this report some of the aircraft data are still being 
processed. Data from the Alpha and Beta networks are archived at NWRC, Ashe­
ville. 

The following is a listing of the data gathered, the ir form and availability: 

A. Radar 
Film from' Weather Bureau radar stations is archived at NWRC, Asheville, 
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North Carolina. Film taken by the radars located at the Weather Radar Laboratory 
,and by cooperating agencies are archived at WRL, Norman, Oklahoma. Observa­
tional data from the M-33 radar, which was operated at Norman, Oklahoma, by 
the Atmospheric Research Laboratory of the University of Oklahoma Research- Insti ... 
tute, . are presented in a contract report to the Weather Bureau -[ 8] ~ 

B. Special and Serial Rawinsonde Observations 
Original forms, WBAN-31A, -31B, (;Ind -31C (Weather Bureau Forms 610-14A, 

-14B, and -14C) andWBAN-20 (Weather Bureau Form 610-12) for the Weather . 
Bureau stations are archived at NWRC. The original records for the observations 
made at Fort Sill are also filed at NWRC. 

C. Sferics Data 
Original observ(,ltional records from the SPARSA, SPARSA.;.K and omni­

directional sferics station operated at Norman, Oklahoma, by the General Mills 
Ele~tronics , Group have been retained by that organizatio!').These data have ~en 
processed .and a general summary of the SPARSA and omni-directional information 
has been presented in a final contract report to NSSP [10 J. A similar summary 
of the results obtained from the SPARSA-K system has been made to AFCRl. 

Original sferics observational records and . IIfull-sky" camera photographs taken 
by Raytheon, Inc. are being processed and summarized by Raytheon. Original data 
will be retained by thatorgani zat ion. 

' \ 

I 
I 

! 
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D. Su rface Network Data 
I. Alpha and Beta. Original barograms, hygrothermograms, wind recorder 

charts and rain gage charts of the Alpha and Beta networks have been edited, an­
notated, microfilmed and bound by days. These charts and the microfilm will be 
archived at NWRC,Asheville, N. C. 

2. USDA. Charts from the recording rain gage network operated by the Soil 
and Water Conservation Research Division, Agricultural Research Service, U. S. 
Department of Agriculture, Chickasha, Oklahoma, are retained · by that group. 
Copies of these charts for selected cases have been obtained by NSSP and will be 
archived at Kansas City. Arrangements to obtain data for other dates can be made 
through the U. S. Weather Bureau, Kansas City • . 

3. Altus meso-network. The University of Chicago will retain all original 
records of the surface network and the original 35 mm. photographs. Copies of the 
35 mm. photographs and photocopies of all of the surface network data are on file 
at NWRC. The original film taken by the U-2-type panoramic camera will be re­
tained by AFCRL. Copies will be available at the University of Chicago and at 
NWRC. 

The reports received from the special severe weather reporting 'network are ar­
chived at the Weather Bureau in Kansas City. 

Eo . Ai rcraft Data 
A substantial portion of the aircraft data have now been processed. The 

· majority of the data will be archived at\ NWRCi Asheville. 

Flight ·Iogs maintained by the aircraft crews, recordedinfl ight comments, 
recorded air",:,ground control comments and records of debriefing sessions have been 
transcribed and are on file at · Kar'lSas City. Specific additional .data from the 
various aircraft are handled as follows:· 

1. ASD F-lOOF. Data from this aircraft are being processed by ASD. · The 
data wi II be studied by ASD first and then the reduced data will be suppl ied to 
the Weather Bureau as soon as they becorneavail.able. Because of the complexity 

· of the data reduction from these aircraft, the complete data may -not be available 
· until the latter part of . 1963 ~ 

\ 
\ 

2. · ASD B-47.Theoriginal cloud photograp'hsmade by .the ~47 will he re-
tained by ASD in Dayton, Ohio. Radar-scope photographs of chaff drops made by · 

. the B--47are available. at WRL, Norman, Oklahoma. 

3. . AFC RL. C-l30. Airborne radar film, oscillograph recorder traces and cali­
bration charts and cloud photographs from the T-Il cameras have been retained by . 
AFCRL. Selected portions of the data will be reduced and analyzed by AFCRL and . 
may be published in reports prepared by that organization. 
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4. AFCRL U-2. Flight logs and prints or film copies of the 70 mm. film 
from the 18()o sweep, . downward-looking, tracking camera have been provided to 
the Weather Bureau, Kansas City. Printouts of themetoorological and navigational 
data are also available at Kansas City. Original records, however,will be re­
tained by AFCRL. Inquiries regarding these data can be made to AFCRL. 

F. TIROS Photography. 
Information regarding TIROS sCitellit~ photography presented in Appendix IV 

has been extracted from the series of catalogpreprints issued by the National 
Weather Satellite Center; U. S. Weather Bureau, Washington 25, D. C. Prelimin­
ary nephanalyses and additional information are given in the catalogs. The pro­
cedure for obtaining copies of the TlROS master films either in the form of positive 
transparencies or duplication negatives is indicated in the catalogs. 

1. 

REFEREN-CES 

Staff, National Severe Storms Project. II National Severe Storms Project 
Objectives and Basic Design," National Severe Storms Project Report No. 
(preprinted report). U. S. Weather Bureau, Washington, D. C., March 1961, 
16 pp. 

2~ Goddard, B. B., liThe Development of Aircraft Investigations of Squall Lines 
from 1956-1960,11 National Severe Storms Project Report No. 2 (preprinted 
report, U. S. Weather Burea.u, Washington,D. C., March 1962, 34 pp. 

3. Staff, National Severe Storms Project, II National Severe Storms Project Opera­
tional Guide, 1961," U. S.Weather Bureau, Kansas City, Mo., 1961, 115 
pp. 

4. Lee, J. T., "A Summary of Field Operations and Data Collection by the 
National Severe Storms Project in Spring 1961 ;1. National Severe Storms Pro­
ject Report No. 5 (prepri ~ted report), U. S. Weather Bureau , Washington, 
D. C., March 1962, 47pp. 

· 5. Sanders, L. D., IIField Operations of the National Severe Storms Project in 
Spring 1962,". National Severe Storms Project Report No. 14 (preprinted re­
port), U. S. Weather Bureau, Washingt~n, D. C., May 1963, 71 pp. 

6. Van Thullenar, C.F., liThe Use of Radar in the Control of National Severe 
Storms Project Penetration Aircraft," Proceedings, 9th Weathe~ Radar Confer­
ence, Kansas City,Mo., October 1961, pp. 199-205. 

, 
7. Van Thullenar, C. F., liOn Vectoring Aircraft Through Thunderstorms,lI . 

Section V of Final Report, Contract FAA ARDS-A-176, "Severe Storm Detec­
tion and Cii-cumnavigation, II National Severe Storms Project, U. S. Weather 
Bureau, Washington, D. C., June 1963, 11 pp. 

I 

I 



1B 

B. Hall, S. J., IIM-33 Radar Observations May-June 1963, II Final Report, Con­
tract W63-5739, Atmospheric Research Laboratory, University of Oklahoma 
Research Institute, Norman, Oklahoma, September ·1963, 25 pp. 

9. Kohl, D.A., and J. E. Miller, 11500-Kc./Sec. Sferics Studies in Severe 
Storms, II National Severe Storms Project Report No. 13, (preprinted report) 
U. S. Weather Bureau, Washington, D. C., April 1963, 36 pp. 

1O~ Kohl, D. A., and J. E. Miller, 11500-Kc./Sec. Sferics Studies in Severe 
Storms 1963, II Su~mciry Report, Contract Cwb-10661, Electronics Division, 
General Mills, Inc., St. Paul, Minnesota, August 1963, 10 pp. (Their 
report No •. 2420). 

11. Fujita, T., IIlndex to the NSSP Surface Network, II National Severe Storms 
Project Report No. 6 (preprinted report), U. S. Weather Bureau, Washington, 
D. C., April 1962, 32 pp. 

12. Staff, Radar Analysis and Development Unit, "Preliminary Results of a Hail 
Reporting Project," Monthly Weather Review, vol. 92, No.2, February 1964, 
pp. 77-78. 



19 

APPENDIX I 

1963 NSSP AIRCRAR OPERATIONS 

April 25 F-lOOF and T-33 flew radar tracking and control test. F-100F made 
two test . penetrations at 21,000 ft. in which hail and light to moderate 
turbulence were encountered (no data evaluated). 

April 27 8-47 made successful chaff drop tests. Single chaff bundles were detect­
able on WSR-57 at a rang~of 75 n. mi. 

May 5 

May 6 

May 11 

May 14 

May 15 

May 16 

T -33 and F-100F flew a penetration mission about 100 n. mi. NE of 
Norman. F-looF made 6 penetrations. 8-47 made 6 chaff drops at 
25,000 ft. on Nand W sides of a cell 65 n. mi. ENE of Norman. 

T-33 and F-100F flew penetration mission in weak thund~rstorm cells 
25-50 n. mi. SW of Norman (over Beta network). F-l00F made 7 
penetrations at altitudes of 15,000 and 19,000 ft. 

T -33, F-100F and C-130 flew a coordinated mission to investigate severe 
thunderstorm activity 100 n. mi. NW of Norman. A funnel cloud was 
reported from the cells invest igated .F-IOOF made 5 penetrations at 
20,000 ft., encountering light hail, heavy turbulence and lightning 
strikes. C-130 photographed SE side of storm complex and made electric 
fie Id measurements. 

C-130 gathered da.ta on the m T inversion layer in central Oklahoma. 

T-33, F-100F and C-130 flew a coordinated investigation of a small 
thunderstorm echo complex 125 n. mi. WNW of Norman.F";·looF 
made 3 penetrations at 25,000 ft. G.M. sferics equipment monitored 
penetration cells. 8-41 made 5 chaff drops at 40,000 ft. around a 
strong thunderstorm complex 150 n. mi. W of Norman. 

C-130 and U-2 flew a ioint investigation of a thunderstorm complex 120 
n. mi. SWof Norman, having cloud tops to 56,000 ft. CAT was en­
countered on the W side of the storms. T-33 ·and F-I00F investigated a 
dissipating thunderstorm ·95 n. mi. 5W of Norman, with F-I00F making 
3 penetrations .at 20,000 ft. Penetration air:craft diverted toa developing 
squall line where F-I00F made 4 penetrations of a mature cell 60 n. mi. 
N of Norman. 8-47 made 15 chaff drops at 40,000 ft~on NW and SE 
sides ofsquaH line 50-100 n.mi. NNE of Norman. · Aircraft ·investiga­
tions were supported by ground-based stereophotography, time-lapse 
photography and sferics observat Ions. . 
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May 19 C-130, T-33 and F-lOOF investigated thunderstorm cells 60-85 n.· mi. 
SSE "0 SSW of Norman. C-130 made electric field measurements in 
vicinity of cells penetrated. F-100F made a total of 6 penetrations 
at 25,000 ft. in three ce lis. 

May 24 C-130 and U"'2 flew a photographic. and electric field investigation .of 
convective activity in vicinity of Tucumcari, New Mexico. 

May 25 T-33 and F-lOOF flew a penetration mission at 25,000 ft. in severe con­
vectiveactivity Wand NW of Norman. The F-100F made 2 penetrations 
of a cell 80 n. mi. W of Norman and 6 penetrations in2 cells 60-95 
n. mi. NW, encountering heavy turbulence and large hail. Mission was 
terminated due to a cracked windscreen. 8-47 made 3 chaff drops at 
45,000 ft. around the last penetration cell, then terminated mission due 
to turbulence'. SPARSA-K sferics observations were made of storms ' 
penetrated. 

May 26 .8-47 attempted a chaff drop mission around severe thunderstorm activity 
S of Norman. Mission was aborted due to turbulence and inability to 
get c lose to storms. An attempt was then made to photograph the west 
side of the storms extending to the north of Norman, using hand-held 
cameros. Large hail and several tornadoes were reported from these 
storr:ns • 

Moy 29 8-47 made 11 chaff drops at 43,000 ft. to study wind field around tops 
of thunderstorms 100 n. mi. NNE of Norman. 

May 31 C-130 and U-2 flew an electric field-photographic investigation of large 
thunderstorm cells north of Lubbock, Texas. (Two tornadoes were report­
ed from these storms). 

June 2 t-33, F-100F, C-130 and U-2 flew a coordinated penetration-electric 
field-photographic mission in thunderstorm cells 100 n. mi. west of 
Norman. F-1ooF made 6 penetrations at 20,000 and 30,000 ft. 

June 3 C-130 investigated the, development of severe thunderstorm activity ·in the 
Texas Panhandle. Mission was terminated due to generator trouble. 

June5T-33, F-100F, and C-130 made a coordinated investigation of a N-S 
line of thunderstorms 100 n. mi.W of Norman • . F-1QOFrriode 5 penetro-
flonsat 25,000, 30,000, and 35,000 ft. C-130made electric fie1d 
measurements of penetration cells, photographed the Nendof the line of 
thunderstorms, then rnade4 chaff drops to study the wind ' field around the 
southern ·:endof the line. . 



June 6 
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8-47 made 10 chaff drops at· 25,000 to 30,000 ft. around an area of 
strong convective activity 120 to 150 n. mi. NW of Norman to study the 
wind field. 
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F-100F 

C-130 

8-47 

U-2 

APPENDIX II 

INDIVIDUAL AIRCRAFf FLIGHT DAYS 

April 25*, May 5, 6, 11, 15, 16, 19, 25, June 2, 5 

May 11, 14, 15, 16, 19, 24, 31, June 2,3, 5 

April 27, May 5" 15, 16, 25, 26, 29, June 6 

May 16, 24, 31, June 2 

*Testflight 

) 
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APPENDIX III 

NSSP OPERATIONAL LOG, 1963 

The following pages contain a listing of data collected by NSSP during the 
spring of 1963. The time interval (1100 to 2400 CST) covers the bulk of irregularly 
collected data although some radar observations were made during other hours. 

The Alpha and Beta surface networks, which have been omitted from this tabu­
lation, were in continuous operation from April 1 to June 30. The Altus surface 
network was in operation .from May 16 to June 7. Times shown for the aircraft are 
the total fl ight times and do not necessarily indicate the period of data collection. 
Each aircraft did not necessarily record on every flight all meteorological parameters 
for which it was instrumented, this depending on the flight objectives and the oper­
ational status of the instrumentation. 

The following comments pertain to specific types of data: 

1. Aircraft. Participating aircraft were provided by the following agencies: 

F-100F, 8-47, U. S. Air Force, Aeronautical Systems Division 

C-130, U. S. Air Force, Air Force Cambridge Research Laboratories 

U-2, U. S. Air Force, Air Force Cambridge Research Laboratories 

A T-33 of the Aeronautical Systems Division served as a chase aircraft whenever the 
F-100F was airborne. The T-33, however, carried no recording equipment. 

2. Radar. Times shown are periods during which radar-scope photography was 
accomplished. In cases where photography began or continued at other than the time 
interval in the table, suitable remarks are included. The Weather Bureau M-33 
radar was operated by the University of Oklahoma, and was used mainly for serial 
low-level wind soundings. The periods of M-33 operation are shown by the hori­
zontal bars, the starting time of each wind sounding is indicated by a vertical mark. 

3. Serial and spec ial raw insondes. With the exception of Fort Si II (FSI), all 
stations listed are Weather Bureau stations from which NSSP serial ascents were made. 
The time indicated is the actual time of release for· all serial rawinsonde observations 
requested by NSSP, for all special ascents requested by SELS, for selected II Project 
Springfield" ascents, and . for all regularly scheduledobserva'tions (1800 CST} which 

.. constitute part of a series. The regular 1800 CST (1730 CST release time) observa­
tions are also shown whenever special observations were made at either noon or mid­
night, CST. SELS specials that were made by additional stations not included in 

, this listing were not included because they were c.onsidered to be too remote from 
the area· of concentration .. 
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4. Sferics. All sferics data were collected by the General Mills Electronics 
Group and Raytheon. Observation times were as indicated. 

5. TIROS. Photographic coverage of part or all of .the NSSP operational 
area by TIROS satellite is shown in Appendix III-B. Dates, times and pass numbers 
were tabulated from catalogs of TIROS cloud photography. 

6. Station identification list. 

ABI - Abilene, Texas LBB - Lubbock, Texas 

ACF (GSW) .:.. Fort Worth, Texas LIT - little Rock, Arkansas 

AMA - Amari 110, Texas OKC - Oklahoma City, Oklahoma 

DCY - Duncanville, Texas SPS - Wichita Falls, Texas 

DDC - Dodge City, Kansas SWW - Sweetwater , Texas 

FSI - Fort Sill, Oklahoma TXK ,. Texarkana, Arkansas 

ICT - Wichita, Kansqs 
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April 16, 1963 
Time CST: U 12 13 14 15 16 17 18 19 20 21 .22 23 ·24 

Ai rcraft: 

'·100P' 
B-47 
C.lla 
U.2 

1!AsII!L: 
.1. Research 

(J«: (~·57) 

(J«: (MPS·4.) 

(J«: (FPS~6) 

acC(FPS.20) 

TIK (CPS-9) 

2.Operational 
ASI (WSR·l) -IMA (WSR-57) 
IlIA (wS.20) 
OCV ·(FPS.I0) 

me (WSR.3) 

GSW (WSR·57) 
IC1' (WsR.57) 

LIT (WSll·51) 

LBB . (WSR..l) 

acc (WSR.57) 

SPS (lSI.l) 
SIW (FPS.8) 
·TXIC (JIPS ~ 20) 

Blll'iDIMdll: 
PSI C 0 O. 

. ClCC 
0 0 0 0 

ASI 
. AlIA 
Itt 
GSW 
LIT 
MAr 
SHV 

'lW 

M·33 Radar: 

Sft'ri'cs: 

Sparsa 
Sparsa K 
Onni (Of) 

'Onni (~Y~heon) 

tloud Imt0ll;rams: 
Raytheon 
GcncralMills 

AL1tJSNct~rk 

T1R)S: 0 0 , 

Ti~a;T: U 1.2 13 ·J4 J5 ,16 .17 18 iJ9 'r~ 21 22 23 24 



26 

April 17, ' 1963 

Time CST: 11 12 13 14 15 16 17 18 It 20 21 22 23 24 

Airerds: 

'·IOOF 
8·47 
C·l30 
U·Z 

Ialin: 
1. Research 

CICC (ISR. 57 ) 
CICC (MPS·4) 
CICC (fPS·6) 
acc (fPS·ZO) 
TIlt «(]'S.t) 

2.Operational 
All (WSR.l) 

IlIA (ISR.S7) 
IlIA (fPS·20) 
DCV (Pi's.IO) 
iIX: (WSR·3) 
OS'I (WSR.S7) 
II.~ (WSR.S7) , 
LIT (ISR~S7) 
L88 (1SR.1) 
acc (ISR.S7) 
51'S (ISR.I) 
SWW (fPS·8) 
TXX (FPS·20) 

.... lGlondc.: 
FsI 0 
CICC 
All 

IlIA 
Itt 
OS'I 

LIT 

JIM 
SHY 
TIP 

N·33 Radsr: 

~: 

Sparsli 

Spans It 
Omi (01) 

Omi (Raytheon) 

tl9!dS! Ihltoirllllll: " ," 
Raytheon 
Geitcrd IIi III 
6L1\JS Nct_tk 

TIJI)S: 0 

'l'illlCtsT: 11 12 13 < 14 IS i6 17 l8 19 20 21 22 23 24 
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Apr i 1 18 , 1963 

Time CST: 11 12 13 14 15 1(; 1;7 II It 20 2. 22 23 24 

6i[£rah: 
F-l00F 
B-47 
C-I30 

U- 2 

81s1!.t: ~ ; -. 

I.Research 

ace (1SR-57) 
(l(C (MPS-4) 

ace (FPS-6) 

ace (FPS-20) 
TIK (0'S-9) 

2.Operational 
ASI (ISR-l) " ,- ,-

IlIA (1SR-57) " .> 
IlIA (FPS-20) .... ~ .. '." .. .. 

OCV (FPS-l0) 

IIlC (WSR-3) 

GSW(WSR-5U 
ICT (1SR-57) 
LIT (1SR-57) 
LBB (ISR-l) ". !'i ~ ' -

ace (WSR-57) .... ... , . .. 
SPS (WSR-l) 

SWW (FPS-I) ... :.':-~ . ~.,:.~ : " 

TXK (FPS-20) 

b-·in.au: 
PSI 0 
ace 

" 

ABI 
MIA 
IIlC 
GSW 
LIT 
MAF 
SHY 

1a> 

M-33 B!!da[: .. ,:.,',:" 

~: .. ~ . 
Sparsa 

Sparss K .. :., .;. 

Omi (01) i ':h : '~ 

Qmi (Raytheon) .. : .: .. :.-.: ' ;' .'~ -; 

~I!!!!d H!S!lolrlmS : . :. i~{f~' : · , .':';~ 
Raytheon .: .. : .... " .. ;., .. 

(ieneral IIi 11. ;:rt- .' ~ '";- 1' 

AL1llS Neh'Ork . '"'.' "" .' ~ 

nllJS: 0 0 

Ti_ CST: 11-. , 12 ' U 1.4 15 1(; J7 ' 1. ' I, 20 ~l , 2.2 ·· . . \ ~3 24 
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April 24, 1963 

Time CST: 11 12 13 14 15 16 17 18 ,19 20 21 22 23 24 

AiEj;[lfS: 
V-lOGY 
8-47 
C-I30 
U·2 

1I.dat: 
1. Relearch 

'ate (1Sa·57) -OKC (1IPS.4) -ace (m-a) 
ace (m·2O) 
TIK «(l)S~9) 

2.OperaU_al 
ASI (WSR,I) 
IlIA dU.S7 ) 
IlIA (nis.2O) 
ocv em.to) 
IIlC (1SI.3) 
asw (lSIo$7) 
ICf (8·57) 
LIT (1SI·57) 
LIB (1SI-1) 
ace (181-57) 
SI'S (lSI. I) 
sww (m-a) 
TXK (PPS·20) 

&tdn,onc!e, : 
PSI 0 0 0 
ace 
ABI 
MIA 

me 
, 'GSW 

'LIT 
NAP' 
SHV 
1U' 

'M.33 'Rad.r: 

Sft'rics: 

SpaTSa 
Sparse It 
Qmi(ot) 

'a..ni(byth~.) 

tlZ!dfm191~!1!h1 : 
Raylh~ 

Gent't.t NiH. 
AL1US Net .. 'Or1i! 

TI,IOS: 

t!lR'cst: n 12 13 'S4 15' 16 '7 18 19 20' 21 21 :23 24 
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April 26, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Airsr.ft: 
F·lOOF 
B·47 
C·130 

U·2 

1Wtu: 
I.Rese.rch 
~ (WSR.S7) 
~ (aIPS.4) 

~ (fl'S·6) 
(l(C (fl'S.20) 

TIlt «P5~9) 
2.,Oper.t ional 

ABI (ER-I) 
NAA (ER.S7) 
ANA (fl'S.2O) 

OCV (FPS~lO) 
JI)C (tsR·3) 

a;w (1SR·57) 

ItT (ISR· 57 ) 
LIT (m.57) 
LBB (lSI.l) 
ateCWBI.57) 
BPS (1811.1) 
m (PPS.8) 
TXX (PPS.20) 

Bll!'LDlsmdtl: 
,PSI 0 0 
ate 
ABI 

ANA 
JI)C 

Gsw 
LIT 

MAF 
SHV 

, 1a> 

M·33 Radar: 

§ll:ti..n: 
Spars. 
Spars. It 

Orni (CJI) 

Orni (Raytheon) 

!;12!ld Hl!!torcrlms: ' , 

Raytheon ." ." 
Gcn~r.l Mills 

ALnJS Net"'Ork 

TIR)S: 

Ti..e CST: 11 12 13 14 15 16 ' ; 17 18 " 19 20 21 ' 22 23 24 
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April 27, 1963 

Tille CST: 11 12 13 14 15 16 17 II 19 20 21 22 23 24 

Aircr.ft: 
V·IOGY 
B·47 
C·I30 

U·2 

J!mi!.I.: 
I.Research 

ate: (WSR.S7) 
(l(C (MPS·4) 
ate: (FPS·6) 
acc (FPS.20) 
TIl( (CPS·9) 

2. Operation. 1 
ASI (I'SR.I) 
lilA (1'SR.57) 
IlIA (FPS.20) 
OCV (FPS.IO) 
JI)C (WSR·3) 
GSI (1SR-57) 
lei" (_~57) 
LIT (WSII.S7) . ' 

LIB (_.1) 

ace (_·17) 
IPS (_~i) 
SWW (FPS.I) 
1XK (FPS.20) 

Inln,pndc,: 
PSI 
ace 
ASI 
AlIA 
JI)C 

GSI 
LIT 

WAF 
SHV 

nP 

M·33 Radar: 

Sr('r~cs: 

Sparsa 
Spars. I( 

Gmi (01) 

Gmi (~)'th~) 

tloud Photolram!!: . : .~:- :;,.,.~. 0_::;: . 
Raytheon 
(icner.l Mills 

ALnJS Net,."rk. '. 
~I,' • . . 

TIIIlS: 

.. ; Ti~ CST: i 11 12 13 14 · 
" 

15 16 17 11 19 ;; , 20 'I • n "/ '; .~ ~~; 23 24 .' , 
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May 2, 1963 

Tille CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Ai tcraft : 
F-IOOF 
B-47 

C-110 
U-2 

ksIIL: 
I.Research 

a<C (WSR-57) 

a<C (1IIPS-4) 
<icc (fPS-6) 
a<C (fPS-20) 
TIl (CPS-g) 

2.Operational 
ABI (WSR-I) 
IlIA (WSR-57) 

IlIA (fPS-20) 
DCV- (fPS-IO) . 

. me (1ISIt-3) 
GSW (WSR-57) 

ICI' (WSR-57) 

LIT (WSR-57) 

LBB (WSR-l) 

a<C (WSR-57) 

51'S (WSR-I) 

8ft (fPS-8) 
TXK(fPS-20) 

Ba"'iDIl!!ldes: 
FSI 0 0 
~ 
ABI 
NM 
me 
GSW 
LIT 

MAl" 
~ 
'Ja' 

M-33 Radar: 

i.f.£ti.u: 
Sparsa 

, .•.. 

Spana K . . ;.~. 
Qmi '(Ott) 

Qmi (Raytheon) 

tl!!1!!1 am ~ 21 [Ilibl : 
. "' : "., .. 

Raytheon 
.} 

General Mill. 
ALnJS Network 

. ' 

llg: 
'~.:., 

TillO CST: 11 12 U 14 15 16 ' 17 II, 19 20 21 22 23 24 
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May 4 , . 1963 

Ti~ CST: 11 12 13 14 l5 16 17 II 19 20 21 22 23 24 

Airer"t: 
Y-IOOf' 
B-47 
C-I30 
U-2 

Radar: 
I.Reseum 

<IIC (1SR-57) 
<IIC (1IPS-4) 
<IIC (fl'S-6) 
acc (FPS-20) 
TIK (CPS~9) 

2.Operational 
ADI (WSR-I) 
IlIA (WSR-57) 
IlIA (FPS-20) 
OCV (fl'S-IO) 
IIlC ('ISR-3) 
GSW ('ISR-57) 
Icr (iSR-57) 
LIT ('ISR-57) 
LB8 (ER-I) 
ace ('ISR-57) 
SPS (WSR-l) 
S1iW (FPS-8) 
TxK (FPS-20) 

Raw:insondes: 

rsi 0 
<IIC 
ABI 

IWt. 
IIlC 
GSW 

. LIT 
MAY 
SHY 
1a> 

M-33 Radar: 
, 

iL£.!:.ig: 
Sparsa 
Sparse K 
Qmi (01) 

Qmi (Raytheon) 

tl~d fbg~olrlRbl: . 
Raytheon 
Ocncral Mil Is .. 

AL1US Nch'Ork 
.' .' 

~: 

Ti_ CST: II 12 13 14 'II 16 i7 11 19 20 2i 2.2 23 24 



33 

May 5, 1963 

Ti ... CST: 11 12 13 14 15 16 17 18 19 .20 21 22 23 24 

Aircraft: 
F-IOOF' 

B-47 
C.I30 
U·2 

!!.4!L: 
I.Resea rc:h 

CJCC· (1SR·57) 

CJCC(MPS·4) 
CJCC (f1'S·6) 
ace (f1'S.2O) 

TIK (0'5·9) 
2.Operational 

ADI (WSR.1) 

NUt. (WSR·57) 
NUt. (f1'S. 20) 
OCV (f1'S.IO) 
IIIC (WSR.3) 

GSW (WSR·S7) 

let (W5R·S7) 
LIT (WSR.57) 
lBB (ISR.I) 

CJCC .(ISR.57) 

51'S (ISR·I) 
mr (f1'S.8) 
TXK (f1'S.2O) 

B! .. ·iDsondel: 

PSI 
CJCC 
ABI 
NUt. 
IIIC 
GSW 
LIT 

MAP" 
SHY 
T<J' 

. jr.33 Radar: 

~: 
Sparsa 
Sparsa K 

OImi (OIl) 

ami (Jt8ytheoti), 

t1!!!ls! fb2s2I rel!hl: 
Rayth~ 

Gmeral Mills 
ALnlS Net .. -ork 

TIIrlS: 

. Ti_ cst: 11 12 13 i4 15 16 17 18 19 20 21 22 23 24 
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May 6, 1963 

nate CST: 11 12 13 14 15 16 17 18 U~ 20 21 22 23 24 

Aircraft: 
V-lOOP' 
8-47 
C-l30 
U-2 

B!!k.t: 
I. Research 

<ICC (15K-57 ) 
ate (MPS-4) 
<ICC (fl'S-6) 
<ICC (fl'S-20) 
TIl( (0'S-1I) 

2.Operational 
ABI (15K-I) 
NAA (15K-57) 
NAA (fl'S-20) 
DCV (fl'S-IO) 
me (1SIt-3) 
GSW (WSR-57) 
ICf (WSR-57) 
LIT (lSI-57) 
LBB (lSI-I) 
(J(C (lSI. 57) 

SPS (WSR·I) 
S1IW (fl'S.S) 
TXK (fl'S-20) 

l!a!-insondes : 

FSI O · 0 
ace 
AB! 
NIA 
me 
GSW 
LIT 
MAY 
SHY 
1a> 

11-33 Radar: 

Sr ... rics: 
Sparsa 
Sparss I( 

Omi (01) 
-Omi--(Raytheon) 

tl!!!!d f:belolrlli!hl: 
Raytheon 
(icneral lIil is 
ALTUS Netv.'Ork 

DIllS: 

Tillie csT: 11 . 12 13 14 15 II 17 II It 20 :n _22 . 23 24 
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May 10, 1963 

tillie CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
F-IOOF 

8-47 
C-lla 

U-2 

Radar: 

1. Reseuch 
CltC (ER-S7~ 
CltC (1IPS-4) 
(l(C (1'PS-6) 

CltC (I'PS- 20) 
TIK (CPS-9) 

2.OpereUonel 
ASI (WSR-I) 

IlIA (ER-S7) 

IlIA (1'PS-2O) 

DCV (I'PS-IO) 
IIlC (WSR-3) 
GSW (WSR-S7) 

ICI" (WSR-S7) 

LIT (ER-S7) 

LBB (WSR-I) 
acc (ER-S7) 

SPS (WSR-I) 

SIW (I'PS-S) 
TXK (1'PS-20) 

I!y;ins!!!!!:!es: 
. FSI 0 0 0 

(l(C 

ASI 

AlIA 
IIlC 
GSW 

LIT 

MAF 
SHY 

T<P 

M·33 I!dar: 

Sfcrics: 

Sparse 
$parse K 

()rmi. (01) 1"00200/11 
Omi (Raytheon) 

tloud ~SOlrl!li!bl: 
Raytheon 
Gencrel Mil Is 
AL1\JS Nctv.-ork 

TIIIlS: 0 0 

TiWlc csT: 11 12 13 14 IS 16 17 II 19 20 21 22 23 24 



36 

May 11, 1963 

Tillie CST: U 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
F-IOOF 
B-47 
C-I30 
U-2 

Radar: 

I.Research 
ace (ER-57) 
ace (1IPS-4) 
ace (FPS-6) 
atC (FPS-20) 
TIX (CPS-9) 

2.Operational 
ABI (1ISR-1) 
ANA (&-57) 
ANA (FPS-2O) 
DCV (FPS-1O) 
IIlC{WSR-3) 
GSW (_-57) 
10" (WSR-57) 
LIT. (WSR-57) 
LIIB (WSR-l) 
ace (1SR-57) 
!iPS (WSR-l) 
SWW (FPS-8) 
TXIC (FPS-2O) 

Radnsondes: 
PSI 0 0 0 
ace 
ABI 
AlIA 
IIlC 
GSW 

LIT 
MAY 
SHY 

1a> 

M-33 Radar : 

Sfl'rics: 
Sparse 
Sparse X 
Omi (CM) 1"0 0580/12 
Omi(Raythl'Oll ) 

tlood fmSolra1l!bi: 
Raythl'Oll 
(icnl'raiMiI Is . 

ALnJS Neh-ork 

TID: 0 

Tillie CST: II 12 13 14 15 16 17 II 19 20 21 22 23 24 



37 

May 12, 1963 

. Tillie CST: 11 12 1~ 14 15 16 17 18 19 20 21 22 23 24 

. Aircr.ft: 

"-IOOF 
B-47 

C-I30 

U-2 

~: 

I.Research 
~ (_-57) 

<lCC (1IPS-4) 

<lCC (m-6) -ate (Fl'S-2O) 

TIK (O'S-I) 

2 .. Oper.tion.l 
ADI (_-I) 

IlIA (WSll-57) 

IlIA ' (f1'S-2O) 

OCV (f1'S-IO) 
IIX" (WSll~ 3) 

asw (ER-S7) 

1Cl" (WSll- 57) 
LIT (WSll-57) -L8B (WSll-I) 
<lCC (WSll_ 57) -SPS (WSll-I) 

S.'III (f1'S-B) . 
TXK (f1'S-20) 

Ibn-iosgm!el: 

FSI 0 0 0 0 0 
<lCC 0 .0 0 0 0 0 
ADI 0 O . 
JW. 0 0 
ooc: 0 0 
GSW 0 0 
LIT 0 0 0 
MAF 
SHY 
1a> -0 0 0 

M-j~ B!slar: 

.if£tig: 

Spara. 

Spara. K 

~i(CJI) ~D 0800/13 

Onni (Rattheen) 

tlS!!!!! ~S21[1!1lb1: ,, ' . 

Raytheon I- -· .. ii'.,..-·· .... .r-i;~"·:·'! 

(icne ... l Mitis 
. AL11JSNetworlc 

ng: 
" I 

. TiM CST: U 12 13 14 11 16 " 1. 19 20 21 22 23 24 
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May 13, 1963 

Tiae CST: 11 12 13 14 15 16 1'7 18 19 20 21 22 23 24 

AitsraU: 
'-I00Y 
8-47 
C-I30 
U-2 

1!5iH.: 
1. Rese,rch 

ace (WSR-S7) 
ace (1I'S-4) - 'f ace (fPS-6) I 

,*C (fPS-20) L 

nK (O'S-9) 

2.Oper'tional 
ABI (ISJI-I) 
IHA (1SJI-S7) 
NAA (fPS-20) 
DCV (fPS-IO) 
OOC (WSR-3) 
GSW (WSR-S7) 
ICf (WSR-S7) 
LIT (WSR-S7) 
L8B (ISJI- t ) 
ace (ISR-S7) 
$PS (-.-1) 
nw (m.l) 
'TXX (WS-20) 

.. ,~i nJ$llJd~.: 
"I 0 0 
ace 0 0 0 0 
AlII 
IlIA 
me 
GIW 
LIT 0 0 
MAY . .... 
SHY 
TIl' 

M-33 Red.r: 

1Lt..ti.a: 
Spa,., 

Spar •• It - -Omi (00 tD 07S0/14 
Omi (Rayth~J 

~ ""': ", '-... ~" '.'. 

-. " , .... '. ,,- .. '- ..... : " .. .. ,' ,., . 

'Igyd lbRlRIEaabl: 
lI,IIytheon •..... ,.A. .,.";."_, .. ,,,. , " .. ; " : ', ~:. - . ','\ ... .... , :,(".,."., .. :.".' .. 
Gcn~r .• 1 Milh 
AL1US N~twork 

IU!:§: 0 , . .:: ... ; 

TiM CST: It 12 13 14 IS 16 . 17 II 19 act 21 2.2 . ,. 23 , 24 
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May 14, 1963 

Tille CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Alter"t: 
F-l00F 

B·47 
C·130 
U.2 

RI.du: 
1. Rena rdt 

(I(C (ER-57) 
(I(C (MPS-4) 
(I(C (FPS.6) 

(I(C (FPS·20) 
TIK (CPS.g) 

2.Operational 
ASI (WSR.i) 
IlIA (ISR.57) 

11M. (FPS·20) 
OCV (FPS.1O) 
IIlC (ER.3) 
GSW (1SI.57) 
let (ER.57) 
LIT (1SI.57) 
lJJB (ER.l) 
(J(C (WSR·57) 
51'S (ER-l) 
SWW (FPS·8) 
TXK (FPS-20) 

B!wiDIRIldn: 
f'SI 0 0 0 
(I(C 0 0 
ASI 0 0 
AlIA 0 0 
ax: tJ 0 
GSW 0 0 
LIT 0 0 
MAP' 0 0 
SHY 0 0 
TCP 0 0 

l!!-~~ Bldl[: 

1fuis.J.: 
Spana 'to 021'1'/15 
Span. K -Omi (01) , .... I . 'to ·· 05S0/15 

Omi (Raytheon) 

timid rbsl~SI.[illb.: :-, ~ .~ .... ;. 
RaytheOn 

••• .. • ••.••. <; ·.;'-- :;i_~';'·:t-:-->~-; .•. 

Qcneral Mil II 

.. 6L1US Nl',.~rk 

I!Il!§: 

.. ' .. ;J i 
. Tiilie CST: 11 f2 13 14 . 15 16 17 18 19 · 20 21 22 23 24 
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May 15, 1963 

Time CST: 11 12 13 14 15 16 17 
. . 

18 19 20 21 22 23 24 

Ai rcraft: 

F·lOOF 

B·47 

C·I30 
U·2 

B!!sW:: 
I.Research 

ace (WSR.57) 
(J(C (1IPS·4) 

ace (WS·6) 
(J(e( WS· 20) 
TIK «(]>s.9) 

2.OperaHonal 
ADI (WSR.l) 
NU. (WSR.57) 
NIA (WS.20) 
OCV (WS.1O) 
OOC (WSR.3) 

GSW(WSR-57) 
Ic( (WSR-57) 

LIT (WSR-57) 
L8B (WSR-I) 

acc (WSR-57) 
. . ' . 

SPS (1ISR-1) 
SIW (JIPS-8) 
m (JIPS-20) 

I!!y,·insondes;. 

PSI 0 0 0 0 
ace 
ADI 0 
INA 
OOC 
.GSW 0 
LIT 
MAY 0 
SHV 

Tel' 

M-3j Radar: 

Sf.('i'ics : 
Sparsa to 0640/16 

. Sparsalt · 

Omi (001) . . to 08$0/16 

Omi (Raythcqn) 
.~ - . \ 

tloud . Photollram!: 
Raythcqn 

. , 

(icncral Mills 
. AL1\JS Ncty,'Ork 

~: 

TiJIIC CST; 11 U U •• 1:$ 16 .17 18 19 20 :n 22 23 24 
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May 16, 1963 

Tille CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
F-l00F 

8-47 
C-130 
U-2 

~: 

1. Research 
(ICC (WSR-S7) 
(ICC (MPS-4) 
(ICC (FPS-6) _ ro .0050/17 

(ICC (FPS-20) to 0717/17 

TIK (0'S-9) 

2.Operational 
ABI (WSR-l) 
IlIA (WSR-S7) 
IlIA (FPS-20) 

OCV (FPS-l0) 
we (WSR-3) 
GSW (WSR-S7) 

leT (WSR-57) 
LIT (WSR-S7) 
LBB (WSR~l) 
(ICC (WSR.S7) 
SPS (WSR.l) 

SYIW (F1'S-8) 
TXK (F1'S~20) 

BulOISllldn: 
FSI p 0 0 
ace 0 0 
ABI 

MIA 
me: 0 0 
GSW 
LIT 0 0 
MAY 
SHY 

0 TOP 0 

M-33 Radar: 

Sferics: 
Sparsa 
SparsaK 
Qmi (GI) t~ 0230/17 

Qmi (Raytheon) 

tloud fbotog[!l!bs: 
Raytheon 
General Mills 
AL1\JS Nct .. :ork 

TIJIlS: 0 

·Timc CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
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May 17, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
1·1001 
D·47 
e·l30 
U·2 

Radar: 
1. Res e!lreh 

ace (WSR·S7) 
ace (MPS.4) 
ace (FPS·6) 
ace (FPS.20) 
TIk (a>S.9) 

2.Operat ional 
ARI (WSR.I) 
11M. (WSR.S7) 
INA (FPS.2O) 
OCV (FPS.IO) 
OOC (WSR.3) 

GSW (WSR·S7) 
Icr(WSR.S7) 
LIT (WSR.S7) 
LBB (WSI.I) 

a«: (WSR·57) 
SPS (WSR.l) 
M (FPS.8) 
TXX (f1'S·20) 

1t"ln,gnd"r 

FSI 0 0 0 
OICC 
ABI 
AMA 
OOC 
OSW 
LIT 
NAP' 
SHY 
TCJ> 

M·33 Radar: 

Sft-ries: 
Sparsa 
Sparsa K - -Qmi (a.t) . 1'Q 05;'0/18 · 

·Qmi (Raytheon) 
.... . . . 

~loud I'hotoiraR!l!: 
Raytheon .. .':.-

General Mills 
ALnJS Net1ll'cirk 

ll!!l§: . 

Time CST: 11 12 13 14 15 16 Ii 18 19 20 21 22 23 24 
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May 19, 1963 

Tille CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Airc;r,ft: 

F·l00F 
B·47 
C·I30 
U·2 

BasiLt: 
1. Reseerc;h 

(l(C (WSR·S7) 
ace (lIPS. 4 ) 

ace (fl'S·6) 
(l(C (fl'S.20) 
TIK (CPS.g) 

2.Oper'tion,1 
ADI (WSR.l) 
IlIA (WSR.S7) 
NIl. (fl'S.20) 
IlCV (fl'S.lO) . 
me (WSR·3) 
GSW (WSR.S7) 
ICf (WSR·S7) 
LIT (WSR.S7) 
LBB (WSR.l) 

ace (WSR·S7) 
SPS (WSR.l) 

sww (m·s) 
TXK (fl'S·20) 

1!""OI!llldel: 
PSI 
ace 0 0 0 
ADI 
NIA 
me 
GSW 0 0 0 
LIT 
MAP' 
SHY 
TCF 

N·33 Bader: (9 Ascents) 

S1.W.£I: 
Spars, 
Spars, K , 
Qmi (o.t) to 0550/20 

. Qmi (~ythoon) 

Cloud I'botolr,pb,: 

Reythcan 
(lc;nsr,l . MlIla 

ALnlS Nshoor" 

IIBl§: 

Tills CST: tl 12 13 14 IS 16 17 18 19 20 21 22 
.. 

23 24 
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.May 24, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft : 
F-IOOt' 

B-47 
Colla 

U-2 

1WIAr.: 
I. Research 

ace (WSR-57) - -(l(C (1IPS-4) 
(l(C (PPS-6) 
ace (PPS-20) 
Ttl (CPS-9) 

2 .Operational 
ABI (WSR-I) 
11M (1Sa-57) 
11M (PPS-20) 
DCV (PPS.IO) 
OOC (WSR.3) -GSW (ISa.S7) 
let (ISa.S7) 
LIT (YI'SR.S7) 
LBB (WSR.I) 
(l(C (ER·S7) 
SPS (WSR~I) 
SWI (PPS.8) 

. TXIC (PPS.20) 

Ra .. ·insondes: 

FSI 0 0 0 
(ICC 

ABI 
" NUl 

OOC 
GSW 

LIT 
MAF 
SHV 
1'(J> 

M. 33 Radar: 

Sf·c.-rics ; 
Sparsa " 
Sparsa K 
Orini (01) 
Onni (Raythec;,n) " ... , 

~lous!PhoSolral!!!s : 
Ray t ht'on 

General . Mil i. 
AL1US Nehork 

TIR)S: 

Ti_ C$T: U 12 13 14 15 16 17 II 19 ZO 21 22 23 24 
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May 25, 1963 

Time CST: 11 U 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
F·l00F 

8·47 

C·110 
U·2 

I!W: 
1-Research 

ace (WSR.S7) 

ace (1IPS·4) 
ace (FPS.6) 

ace (FPS.20) 

TIK (Cl'S-9) 
2.Operational 

ADI (WSR-l) 
NAA (WSR-S7) 
NUl (FPS-20) 
OCV (FPS. l0) 

me (WSR-3) 
GSW (WSR-S7) 
ICI" (WSR-S7) 
LIT (WSR-S7) 
LBB (WSR-l) 

ace (WSR-S7) 
SPS (WSR-l) 
SWfI (FPS-8) 
TXK (FPS-20) 

Rawinsondea: 

FSI 0 0 0 0 0 
ace 0 0 0 0 0 0 
ADI 0 0 
lIMA 0 0 
me 0 0 
GSW 0 0 
LIT 
MAP' 0 0 
SHY 0 0 
TCI' 0 0 

M-ll Radar: (3 Ascents) 

~: 

Sparsa tD 0000/26 

.,Sparsa K 
Qnni (Ott) tDOOOO/26 

Onni · (R8ytheon) 

tlgyd fbsllOlltllRllI: 
Raytheon 
Gene rli 1M; 11 s 
ALnJS Netll-ork 

. Tnns: 

Tillie CST: , 11 <12 ;U : 14 15 .16 17 18 19 20 21 '22 23 24 
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May 26, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Ai rcraft: 

'·Ioor 
B·47 -
C·130 
U·2 

BIsW:: 
1. Research 

ace (ISH. 57) 
ace (1IPS·4) 

ace (FPS. 6) -ace (FPS.20) 
TIK (CPS.9) 

2 .Operat ional 
ABI (WSR.l) 
lilA (WSR.57) 
NU. (FPS.20) 
IlCV (FPS. I0) 
OOC (WSR.3) 

GSW (WSR.57) 
ICf(WSR.57 ) 
LIT (WSR.57) 
LBB (WSR.l) 
ace (WSR.57) 
SPS (WSR.l) 
SWW (WS.8) 

TXK (FPS·20) 

B.,,·inlond,.: 

FSI 
ace 0 0 0 0 0 
ABI 0 0 
liMA 0 0 
OOC 0 0 
CiSW 0 0 
LIT 0 0 
MAlI' 0 0 
SHY 0 0 
1a> 0 0 

M.33 Rad,r: (9 Ascents) 

HtIi.£l: 
spars, to 04S0/27 

Sparsa K - to 0206/27 

Oml (01) . ',' - to 0600/27 

Omi (Raytheon) 

tlgyd fbQtol[!RbI: 
Raytheon 
Gener·,l Mills .-
AL1US Network 

!ll!l§: 

Ti_ cST: 11 12 13 J4 IS 16 17 18 19 :io 21 22 23 24 
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May 27 , 1963 

Tille CST: 11 12 13 14 15 16 17 18 It 20 21 22 23 24 

Aircraft: 
F- IOOF 
8-47 
C- I30 
U-2 

1!dI.t: 
1. Research 

C«C (1SR-57) 
C«C (1IPS-4) 
ace (PPS-6) 
ace (PPS-20) 
nK (CPS-t) 

2.Operational 
ASI (WSR-l) 
11M. (WSR-57) 
11M. (PPS-20) 
DCV (PPS-10) 
IIlC (WSR-3) 

GSW (1SR-57) 
let (1SR-57) 
LIT (WSR-57) 
LBB (ISR-I) 
ace (ISR-57) 
SPS (ISR-I) 
SWW (PPS-8) 
TXK (PPS-20) 

l!!!'insms!el: 
PSI 0 0 0 0 
ace 
ASI 
RIA 
IIlC 
GSW 

LIT 
MAY 
SHY 
1a> 

M-3~ i!!sI!r: 

~: 

Spars .. 'to 0715/28 
Sparsl!l .. K , to 09~~/28 
Omi(~) to 0910/28 

" Omi .. (~~t"eM) 

tlmls! ft!2~5!1[1!1Ib1: 
Raytheon 
General IIi 11 • 

. ~1US Network 

DIllS: 

Tille csT: .' 1,2 13 Itt 15 1,6 in II 19 20 21 '.22 , 23 24 
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May 29, 1963 

Tillie CST: 11 12 13 14 15 16 17 IS 19 20 21 22 23 24 

Ai rcraft : 

F·lOOF 

8·47 
C·I30 
U·2 

Radar: 
I.Research 

a«: (WSR·S7) 
a«: (1IPS·4) -acc (FPS·6) 
acc (FPS·20) 
TIle (CPS·9) 

2.Operationa1 
ADI (WSR.l) 

IlIA (WSR·57) 
IlIA (FPS·20) 
OCV (FPS.IO) 
t'OC (WSR·3) 
GSW (WSR,S7) 

leT (WSR·S7) 
LIT (ISR·S7) 
LBB (WSR.l) 

acc (WSR·S7) 
SPS (WSR-I) 
S1iW (FPS.8) 
TXK (FPS-20) 

borinsondes: 

FSI 0 0 0 0 
Q(C 

ABI 
AlIA 
t'OC 
GSW 
LIT 
MAY 
SHV 

T<P 

M·33 Radar: 

.llitiu: 
~rsa ttl ao.o..o./So. 
SJ>8rsa I( ftlo.o.o.o./So. 
Qmi (Ot) ttl 0.0.0.0./30. 
Qmi (Raytb~). 

tloud ~soiEi!II!1!: 
Raytheon .. 
Gcn~ral ~i H. 
AL1USN~t"'.."rk 

.!.U!l§: 

.Ti~,C$T: iii l2 1:3 14 l5 16 n 18 .9 20 21 ',22 23 24 
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May 31, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Ai [lOrds: 
F-l00F 
8-47 

C-I30 
V-2 

Radar: 
1. Research' 

(J(C (WSR-57) 
(J(C (MPS-4) 

(J(C (fl'S~6) 'I'D 0057/1 
(J(C (fl'S-20) 
TIK(Cl'S-9) 

2;Operational 
ADI (WSR-l) 

NAA (WSR-57) 
NAA (fl'S-20) 
OCV (fl'S-10) 
tIlC (WSR~3) 

GSW (WSR-57) 
ICT(WSR-57) 
LIT (WSR-57) 
LBB (WSR-l) 

acc (WSR-57) 

51'S (WSR~I) 
SWW (FPS-8) 
TXK (FPS-20) 

ilwiDlsmsili : 
PSI 0 0 0 0 0 0 
ex«: ' 0 0 0 0 0 0 
ADI 0 0 
ANA ' 0 0 0 0 0 0 
tIlC 0 0 
OSW 0 0 0 
LIT 0 0 
M.'" 0 0 
SHY 0 0 
TCP 0 0 

M-33 Rad8[ : (J Ascent) - (5 Ascents) 

Ut.ti.£!: 
Spa ria - 'I'D 0715/1 
Span. K 'I'D 0000/2 
Onni (a.I) to 09S0/1 

anfli (Raytheon) 

tloud PhotoKra~s: 
Raytheon 
General Mills ' ',. 

ALTUS Neh'Ork 

D!!§: 

Time CST: ' 11 12 13 14 15 16 17 18 19 20 ' 21 ,,' 22 23 24 
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June 2, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Ai rcraft: 

F-l00F 
8-47 

C-I30 

U-2 

~: 

l.Research 
<*C (WSR-57) 

<*C (MPS-4) 

<*C (fl'S·6) 

<*C (fl'S-20) 
TIK (0'5-9,) 

2.Operationat 
ADI (WSR-I) 

AMA. (WSR-S7) 

AMA (F1'S-2O) 
OCV (fl'S-lO) 

IIlC (WSR-3) 

GSW (WSR-S7) 

Icr (WSR- S7 ) 

LIT (WSR-S7) 

LBB (WSR-I) 

<*C (WSR-S7) 
51'S (WSR.l) 

SWW (fl'S-8) 
TXK (fl'S-20) 

Ra""jn,oodes : 

PSI 

OKC 
ABI 
AMA. 
IIlC 

GSW 

LIT 

MAY 
SHY 
T<P 

M-33 Radar: (26 Ascents) . to 05:17/:1 

S(criC\!!: 

" Sparsa 

Sparsa K To ,0937/3 

'Orni' (a.t) 

Orni (Raytheo'r'f); ' ..,. '. "" 

!:;loud f!!gtoKraSl!: 
Raytheon .' .. " ' 1 -

General MU Is 
ALnJS Neh'Ork 

~: 

Ti_ CST: 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 



51 

June 3, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 

F-100F 
B-47 

C-l30 
U-2 

~: 

1. Research 
<ICC (1SR-57) 
acc (MPS-4) 

acc (fPS-6) 
acc (fPS-20) 

TIK (CPS-9) 
2 .Operational 

ASI (WSR-1) 

lIMA (WSR-57) 
lIMA (fl'S-20) 

DCV (fl'S-10) 
me (WSR-3) -GSW (WSR-57) 
ICI' (WSR-57) 

LIT (WSR-57) 
LBB (WSR-l) 

ace (WSR-57) 
SPS (WSR-1) 
SWW (fl'S-8) 
TXK (fl'S-20) 

l!wi nsondes : 

FSI 0 0 0 
<ICC 0 0 0 
ASI 
lIMA 0 0 0 0 
me 
GSVi 
LIT 
MAF 
SHY 

ta> 

M-33 Radar: 

Sfcrics: 
Sparsa 1'0 00~0/4 

Sparsa K 

Onni (a.t) 1'0 0000/4 
, Onni (Raytheon) 

Cloud Photographs: . . , ',: 

Raytheon 
General Mills 
AL1US Neh'Ork 

TIJICS: 

Ti-.e CST: 11' , 12, 13 14 15 16 " 17 18 19 20 21 . ', ;22 23 24 
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June 5 , 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 

F-IOOF 
S-47 

C-I30 

U-2 

B!sI!.t: 
1-Research 

ace (WSR-S7) 
(EC (1IPS-4) 
(EC (fPS-6) 

(EC (fPS-20) 

TIK «(]>s-t) 
2. Ope rational 

ADI (WSR-I) 

N4A (WSR-S7) 
N4A (fPS-20) 
IlCV (fPS-IO) 

OOC (WSR-3) 
GSW (WSR-S7) 

ICY (WSR-S7) -LIT (WSR-S7) / .... 
LBB (WSR-I) 
(EC (WSR-S7) 

51'S (WSR- I) 
SWW (fPS-8) 
TXX (fPS-20) 

Rawinsondes: 

FSI 0 0 
(EC 

ADI 
IW. 
OOC 
GSW 
LIT 

MAY 
SHV 

T<P 

M-3l Radar: (15 Ascents) 

Srl.'rics : 

Sparsa 1"0 0230/6 

SparsaK 
Qmi .(a.t) to 0230/6 

Qmi (Raytheon) 

~loud !'hotograms: 
Raytheon 

General Mills 
ALTUS Nehl'O·rk 

TiKlS: 

Tillie CST: 11 12 13 14 15 16 17 · 18 19 20 21 22 23 24 
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June 6, 1963 

Tille CST: 11 12 13 14 15 16 17 II 19 20 21· 22 23 24 

Ai rsraft: 
F-l00F 
8-47 -C-I30 
U-2 

R!slu: 
1. Researsh 

ace (WSR-S7) 
(J(C (MPS-4) 
ace (FPs-6) 

(J(C (fPS-20) 
. TIK (CPS-g) 

2.Operational 
ADI (WSR-l) 
11M (WSR-S7) 
11M (fPS-20) 
DCV (fPS-l0) 
ooc (WSR.3) 
GSW (WSR-S7) 
ICI" (WSR-S7) 
LIT (WSR-S7) 
um (WSR-l) 
(J(C (WSR-S7) 

SPS (WSR-l) 
SWW (FPS-I) 

. TXK (FPS-20) 

BlwiDi5l!ldu: 
FSI [] 0 0 0 
OKC 0 0 0 0 
ADI 
INA 
ooc 
GSW 
LIT 
MAF 
SHV 

'Ia' 

M-33 Radar: 

~: 

Sparsa .,.~ O:J15/7 

Sparsa K 
Qnni(OoI) .' ,t~ O:J15/7 

Qnni {Raytheon} 

t1!!yd Photo!l:ral!!:!s: 
Raytheon .. 
Gc!ncral Mills 

,/ 

ALnJS Nc;b'Ork 

!I!!l§: 

Tillie 'CST: '·ft ' 1\2 1-3 '14 15 i6 17 18 19 20 21 22 23 24 
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June 7, 1963 

Time CST: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Ai rcraft: 

F·looF 
8·47 
C·l30 

U·2 

Radar: 
1-Research 

a«: (WSR. S7) 
(EC (MPS·4) 

a«: (fPS·6) 
(EC(fPS.20) 
TIK (Cl'S. 9) 

2.Operationa1 
ABI (WSR·l) 
NIIt. (WSR·S7) 

lIMA (fPS·20) 
OCV (fPS·IO) 
OOC (WSR-3) 
GSW (WSR·S7) 
ICT (WSR-57) 
LIT (WSR- S7) 
LB8 (WSR.l) 

(EC (WSR-S7) 
SPS (WSR-l) 

Sww (fPS-8) 
ncx (fPS.20) 

Rawinsondes: 

FSI 0 0 0 0 
OI(C 0 0 0 0 
ASI 
NIIt. 0 0 0 0 0 0 
OOC 0 0 ' 0 0 0 0 
GSW 
LIT 

MAY 
SHV 
T(P 

M·33 Radar: 

Sfc:·rics: 
Sparsa 

Sparss K 
Qmi (001) to' 0420/8 
Qmi (Rayth!lOn) 

t1gyd f!!gtol[al!bs : 
Rayth!lOn 
(icncra1 Mills 

. ALlUS Nct:,,'Ork 

TIJrlS: 

Timcc;sT: 11 ,12 13 14 · 15 16 17 18 19 ·20 21 ~2 23 24 

. . 
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June 8, 1963 

Tillie c;sT: 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Aircraft: 
F-l00F 
8-47 
C-I30 
U-2 

Radar: 
I. Research 

",C (WSR-57) 
a<C (MPS-4) -ace (Fl'S-6) 
a<c (Fl'Sr20) 
TIK (<l'S-9) 

2.Operational 
681 (WSR-l) -IlIA (WSR-57) 
IN}. (Fl'S. 20) 

ICY (Fl'S-10) 

IIlC (~-3) 
GSW (WSR-57) 
ICT (WSR-57) 
LIT (WSR.57) 
L8B (WSR-I) 
a<C (WSR-S7) 
SPS (WSR-l) 

$WI' (m·8) 
TXK (Fl'S-20) 

B!wiDI5!Oslel: 
PSI 
a<C 
681 
ANA 
IIlC 
GSW 
LIT 
MAP' 
SHV 
1'Q' 

M-33 R!:!dar: 

Sfcrics: 
Sparsa 1"0 0415/9 
Sparsa K, 

Onni ,(a.t) 1"0 0200/9 

Onni(Raytheon) 

Cloud Photogr~ms: 
Raytheon 
General Mills 
ALnJS Neh"Ork 

~: 

Tillie CST: 11 12 13' 14 15 16 17 18 19 20 21 22 23 24 
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. APPENDIX IV 

TIROS PHOTOGRAPHIC COVERAGE OF NSSP OPERATIONAL AREA . 

TIR OS Photo Coverage for Apr i I 1963 

TlROS* ·Date Time ·Pass No. 

T-VI April . 6 2120Z 2925 

T-VI April 7 2014Z 2938 

T-V April 13 2055Z 4276 

T-V April 14 2025Z 4290 

T-VI April 15 1735Z 3054 

T-V April 16 1922Z 4319 

T-VI April 16 1817Z 3069 

T-V April 17 . 1848Z 4333 

T-V . April 18 1955Z 4348 

T-VI April 18 1758Z 3098 

T-V April 19 1925Z 4362 

T-VI April 20 1605Z 3126 

T-VI April 22 1551Z 3155 

T~VI . April 23 1630Z 3170 

T-VI April 24 1534Z 3184 

T-V Ap[iI 25 1740Z 4447 

T-VI April 25 1434Z 3198 

T-V April 28 1550Z 4488 

. T-VI · April 29 1402Z 3256 
"--V =TlROS V T-VI = TIROS VI 
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TlR OS Photo Coverage for May and June 1963 

TIROS Date Time Pass No. 

T-V May 1555Z 4532 

T-V May 1415Z 4532 

T-V May 2 1525Z 4547 

T-V May 2 1343Z 4545 

T-V May 3 1450Z 4561 

T-V May 3 1310Z 4559 

T-V May 4 1420Z 4575 

T-V May 4 1235Z 4573 

T-VI May 7 1945Z 3377 

T-VI May 10 . 1835Z 3420 

T-VI May 10 2016Z 3420 

T-VI May 11 1914Z 3434 

T-VI May 13 1856Z 3463 

T-VI May 16 17522 3507 

T-VI May 20 1533Z 3563 
/ -

T-VI May 21 1620Z 3579 . 
/ 

T-VI May .23 1417Z 3606 ' 

T-VI May.25 14ooz · 3~35 

T-VI May 25 1300Z ·3649 

. T-VI May 28 . 1244Z 3678 

T-VI May 30 12342 3708 
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TIROS Date Time Pass No. 

T-VI June 25 2120Z 4092 

T-VI June 25 1937Z 4092 

T-VI June 26 2021Z 4106 

T-VI June 27 1919Z 4121 

T-VI June 28 2004Z 4135 !. 

T-VI June 30 1802Z 4163 
I. 

I 
I 

/ 



APPENDIX V 

SIGNIFICANT FEATURES OF THE 1963 NSSP BETA NETWORK DATA 

. I ' 

All data from the Beta network for the period March 1 - June 30, 1962, 
were examined and logs of pressure, temperature, relative humidity, rainfall, and 
wind features have been prepared. The logs describe the lines along which char­
acteristic changes' occurred. They were prepared from preliminary isochrone~ 
aropl itude analyses. Examples of the analyses are shoWn . in figures 6-9. 

A condensed tabulation' of the features is shown in table 3. The features have 
been classified as follows: 

1. Pressure. Pressure rise lines (beg'inning of the pressure rise) are identified 
as "HII. Pressure fall lines (ending of the pressure fall) are identified as "Li'. 

2. Temperature and relative humidit. . Temperature rise lines (beginning of 
the temperature rise are identified as "W'. Temperature fall lines (beginning of 
the ' temperature fall) are identified as "e". Relative humidity rise lines (beginning 
of the rise) are identified as "M". Relative hu.midityfall lines (beginning of the 
fall) are identified as "D". In some instances there is a sharp fall in relative 

humidity ,followed by a rise. This feature is called the humidity dip and is identified 
. as "DP". 

3. Rainfall. Rainfall I ines (beginning of rainfall areidentifjed as "R". 

4. Wind. The peak gust is the only feature of the wind that was logged. It 
was logged 'only if at least one stc:ition recorded a gust in excess of 40 kt. Actual 
values of the peak gust are listed. . 

The magnitudes of the features are given by change amounts, as follows: 

Very Extremely 
Feature Slight-(S) Moderate~(M) Large-(L) Large-(VL) Large-(EL) 

Pres~ure 0.01-0.05 11 0; 06-0 . 10 II , 0.11-0.1511 
0.16-0.20

11 0.21
11 

or more 

Temperature I-5°F. 6_10o F.' 11_1SoF. 16-20o F. 21°F. or mo re 

Humidity 1-10% 11-2'0% 21-30% 31-40% 4~% or more 

Rain.fall * T-0.30 11 . II 
1.01-3.00 11 ' II 

5 . 01
11 

0.31-1.00 3.01-5.00 or more .. 
*Forrainfall the 'magnitudes are Ught ,(L), ,';'oder,ate (M), heavy '(H), very heavy (VH), 
, 'and extremely heavy (EH~ '. ' 

, , 

. The tables which follow show the hours CStduri.ngwhich the features were ' 
present over the network. As .an excimple, the entry for March 4 indicates that '. 
there was a moderate pressure rise (H-M) from 0605 ... 0850 CST, ' an extremely I~rge 
te.,.,perature feill (C~El) and a moderate humidity dip (DP-M) from 0522":'0904 CST~ 
and moderate rainfall ' (R-M) from 0650-0840 CST ~ The changes in' humidity were 
usually inverse to the changes intemperature~ .P!1d the magnitu~eof the humidity . 
change is given only for the few cases in which it was of special inter~st. 
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Table 3. Tabulation of Beta Network Features 

March 1963 

Date Pressure Temperature & Humidity Rainfall Peak G'ust 

Time (CST) Time (CST) I Temp. I Hum. Time (CST) Time (CST) 

4 0605-0850 H-M 0522-0904 C-EL, DP-M 0650-0840 R-M 

7 None 2113-2359 W-M, 0- None 

8 1747-1935 H-VL 0000-0017 W-M, D- 1810-2000 R-M 
1914-2044 L-L 0110-0300 W-L, D-

0408-0535 W-L, D-
1757-1955 C-VL, M-EL 

10 1225-1510 H-M 1812-2218 W-M, 0- 1200-2359 R-H 
1330-1515 L-L 
1653-1925 H-M 
1833-2014 L-M 

16 2350-2359 H-W 2350-2359 W-M, 0- None . 
17 0000-0303 H-W 0000-0240 W-M, D None 

L8 1334-1438' H-W 0340-0636 W-M, 0- ,1320-1500 R-M 
1250-1526 C-M, M-
1235-1434 C-VL, M-

24 '1810-1937 L-M None None None over 40 

25 None 0225-0650 -- o-EL None None over 40 
0354-0654 W-L, 0-

26 None 0034-0245 W-L, D- None None " over 40 
2150-2330 W-M, D-
2350-2359 W-M, 0-

27 None 0000-0130 W-M 0- None None over 40 
2000-2359 W-VL D-

28 None 0000-0500 W-VL,o- None None over 40 

29 None 2138-2359 W-M, M ... None over 40 
2307-2359 W-M, 0-

30 0010-0130 L-M 0000-0019 W-M, M- I ' 1340-1755 R-H 0105-0223 48 
1605-1744 H-M ()()00-0120 W-M, D- 1340-1830 R.,.H 1502-1656 50 
1606-1736 t+-M 0010-1309 W-M, 0- 1920-2125 R-H 1918-2109 50 
1640-1755 H-M 0055-0150 W-M, D-
1710-20o;l L-L 1200-1720 C-L, M-
1738-1852 " H-M 1343-1720 C-VL, "M-
1907-2110 H-M 1916-2135 C-M 

" ", DP-S 
1911 ... 2210 , ~l 
2115-2318 l;"L 

31 0000-0107 l-M None ' " 0430-0510 R-l None over 40 
0055~0153 L-L . " 
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Table 3. Tabulation of Beta Network Features 

April 1963 

Date Pressure Temperature & Humidity Rainfall···· Peak Gust 

Time (CST) Time (CST) I Temp.1 Hum. Time (CST) Time (CST) 

2 2344-2359 H-S None Norte None over 40 

3 0000-0112 H-S 0020-0422 C-S, D-EL None None over 40 

5 1408-1635 L-VL ·None 1330-1510 R-L None over 40 
1425-1540 R-M 

16 None 1424-1707 C-S, M-L None None over 40 

17 1935-2115 H-M 1906-2115 C-M, M- 2115-2330 R-H 1919-2114 48 

2048-2115 H-S 2115-2325 C-M, M-
2115-2252 H";M 2143-2240 W-Mt. 0-
2243-2359 L-M 
2340-2359 H-M 

18 0000-0005 L-M 1830-2355 - M-EL None None over 40 . 

0000-0048 H-M 2335-2359 - o-El 
0038-0110 L-M 

19 0022-0135 H-M ()()()()-0157 -. o-EL None Nc;me· over 40 

24 0732-0946 L-M 0716-1016 C-S, M- 0725-1000 R-H 0856-0920 44 

0744-0955 H-M 1010-1105 R-L 
0934-1123 H-M 1135-1245 R-L 
1142-1355 L-M 2345-2359 R-L 
2343-2359 H-S 

25 0000-0115 H-S 0037-0227 W-S, 0- 0000-0120 R-L None over 40 
0505-0745 H-S 0612-1055 C-S, M- 0015-0040 R-M 

0919-1102 C-S, M-

26 0640-0824 H-M None 0645-0825 . R-H 1734-1751 41 

~58-0840· L-S 0655,:,,0735 R-L 
1247-1421 H-S 1525-1920 R-H 
1548-1645 L-M 
.1604~1755 H-M 
1700-1850 L-M 

.. ' 1800-1922 H-M 
1830-1935 H-S 
1838-2013 H';'S 
1913-2110 L-S 
2100-2235 L-S· . _" .. .... 

28 0900-1145 L-l 0847-1117 W-S, 0- 1030-1045 R-L 0857":1128 41 
0900-1154 H-M 1010-:.1036 C-S, M- ·1035-1222. 51. 
0920-1()53 H-M 1052-1138 C-S, M-
1045-1210 L-L 

29 0240-0432 H-S ·0303-0752 C-S, O-EL None None over 46 

\ 
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Table 3. Tabulation of Beta Network Features 

May 1963 

Date Pressure Temperature & . Humidity Rainfall Peak Gust· 

Time (CSt) TIme (CSn I Temp. I Hum. Time (CSn · Time (CST) 

2 033.1-0438 H-S None 0500-1100 R-L None over 40 

4 194C>-:2120 H-L 1944-2133 C-L DP- 1930-2130 R-M 1915-2129 42 
1940-2150 H-M 1950-2152 C-VL M- 2105-2359 R-H 1925-2124 50 
2100-2359 H-l 2135-2330 W-M D- 2332-2359 46 
2108-2317 L~M 2239-2~59 C-L M-
2340-2359 L-VL 

5 0000-0020 H-L 0000-0015 C':"L M-· O()o()"OO25 R..:.H 0000-0210 46 
0000-0305 l-Vl 0137.;.0245 W-S · D- 0715-0740 R-L 
0033-0145 H-M 0750-0848 W-M D-
0505-0650 ff-l 
0837-0925 l-M 
1315-1509 H-M 

6 None 1201-1533 C-l ~ 1210-1540 R-H None over 40 
-' 1458-1706 C-L M- 1540-1635 R-H 

1623-1821 C-l M- 1700-1830 R-M 
14 0130-0325 H-M 0130-0250 C-M M- None None over 40 

c0217-0337 l-M 0222-0302 W-S . D-
0320-0429 H-S 

15 2105-2215 H-S None None None over 40 

19 0945-1030 H-S 0954-1502 . C-.EL M- 1145-1355 R~M 1017-1148 56 
1420-1620 H~M 1030-1257 W-l D- 1335-1730 R-H 1517-1655 44 
1530-1805 l-M 1220-1540 W-L . D-
1532-.1635 l-M 1350-1637 C-Vl M-
1552-18]0 i..-M · 

26 1705-1721 . H-Vl 1340-1955 · W~S O-l None None over 40 
2()40-2115 H-M 1713-1903 C-EL M-: . 

28 0010-0150 ·H-M 
I 

Norie None None over 40 
0125-0410 l-M 

30 0115-0322 H-M 0016-0340 C-M M- - - RH 0130-:0347 47 

31 0300-0605 H-S 1230;..15QO C-M M- -- -- RH None over 40 
1225-1516 l-VL 2322-2359 C-M M- 2355-2359 

. . 

R-H 
2230-2325 . H-S 
2335-2359 H-M 
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Table 3. Tabulation of 'Beta Network Features 

June 1963 

Date Pressure Temperature & Humidity Rainfall Peak Gust 

Time (CST) Time (CST) I Temp. I Hum. Time (CST) Time (CST) 

1 0000-0250 H-M 0000-0240 C-M M- ' 0000-0225 R-H Non~ over 40 
0252-0407 L-M 

3 0200-0435 H-S 0200-0520 C-L DP-VL 0200-0440 R-H None over 40 

5 0255-0352 L-M Non~ 1825-2125 R-L None over 40 

8 1403-1543 H-M 1335-1647 C-VL M- 1315-1525 R-H 1403-1545 47 
2210-2359 H-M 2224-2359 C-L M- 2225-2345 R-H 2215-2359 42 

9 0000-0005 H-M 0000-0122 C-L M- None 0000-0050 42 
0130-0222 L-M 

10 1628-1857 H-M 1700-1855 C-EL M- 1637-1650 R-M 1700-1837 62 
1645-1915 H-EL 1715-1912 C-VL M- 1700-1855 R-M 

'1750-2043 L-VL' 1735-1838 W-VL D;' lBoo-I835 R-M 

11 2050-2312 H-L 2008..,2325 C-L DP- 2135-2310 R-H 2004-2315 48 

16 0305-0454 H-VL 0320-0452 C-VL M- 0310-0435 R-H 0305-0456 64 
0948-1110 H-M 
1141-1315 L':"L 

19 0117-0228 H-S None None None over 40 

22 None 2145-2359 C-M M- None None over, 40 

23 0353-0625 H-M ' 0400-0918 C-M. DP- 0135-0752 R-H ' None over 40 
0540-0815 L-M 08,15-1040 R-H 

25 None 1232-1351 C-VL M- None None over 40 

30 None 1305-1550 C-EL M- 'None None over 40 

\. 
i 
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Figure 6.- Preliminary isochrone-amplitude analysis of a pressure rise line that pa:;;sed o~er the 
southern half of the Beta network on June 10, 1963. Solid lines are isochrones ·of beginni~g of 
rise in CST; dashed lines show amount of rise in in. Hg. 

. Fi.gure ·7.- Preliminliry il>o.cnrone·-<!JI)piitudesna;l.y·sis of s peak gust line associated with the ··pres.spre 
rise · line .in figure l. DBshe.d lines show amount of the gust in kt. 

. . 
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Figure 8:- Preliminar'y isochrone-ampi'itude analysis of a temperature fall line a~sociat~d~ith the 
pressure rise line and peak gust line ,in, figures 1 and 2. The ,cold air appeared to generate at 
a point near stations 25 and 36, so the 1700 CST isochrone is cio,sed. Dashed lines, show amount 
of temper·ature f.all in °F~ 
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Figure 9.- Preliminary i sochrone-ampli tude 'analysis of rainfall line associated with the pressure 
.rise, peak gust, and temperature fall lhies' in figures. I, 2,and 3. Dashed lines "show amounts 
of rainfall in in. 
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