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NASA'S AVE VII EXPRRIMENT: 23-MB SOUNDING DATA
- -— by

J. Greg Davis'
- ™oxas AGN Lniverssity
College Station, T xas

henry B, l‘;\olbowa
St Jouia Univeraity
$t. louia, Missouri

mbert B, Turner’
. NASA Nariahall Space Flight Ceater
Huntaville, Alabama

1. Intreduction

Az of this date, NASA has conducted aeven atmoapheric Vaviabality
Bxporimenta {AVE) and two Atmoapheric Variabdlity aad severe Stoaw Lxperiments
(AVESE),  ‘The datea, olwarvation timea, and Jata reporty for each ¢ these
experimenta are listed in Table 1. Thiz report containg data and antormation
about the wmoat recent of these axperimenta, Ave Vil,

The AVE experiments are conducted primarily for the purpuwe of atudying
atmogpheric variability with emphazia on spatial and temporal changes in the
atructure of the atmogphere that can be detected five aoundimgs taken at i-h
intervals but not seen in aoundings taken at lJ-h intervala. PFroviowa atudfes
have zhown gaignificant variability and chamgeas in atwmosplieric ntructure £
— the J=h data that are not paedent in the 10-h data (foagains et at,, 19T Y
Overall and svoggineg, 197%; Wilson and dovgging, 19703 NMvvwn and sooggina
{31977 Read and Seogyine {(I1977) ) soott and Soogeing (197 Rilaon (19Me),
Fuelbery (1977); and Fuelberny and Scoggina (19'2)),

The data reduction program and errvoa analysia have been prezented by

Puelbetq (1973), Fipor eatimates taken fyrom Puellbeig's tepoit ate presented

. in Section IV,

1. The AVE V11 Experviment

Twenty=four vawingande dtationg participated in the AVE VI ezpet twent,

A

A liat of these atationg g presentod tn Table 7, and thervy locationg ate

\

Mtadiate Asaistant

(Ansiatant Protedsor of Neteorology, St, louts tasvorstgy

vhief, Envivomamental Applications Branch, Space scitences Divisgon
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Talle 2. List of rawinsonde stations participating in AVE VII experiment.
Station Number location
220 (AQQ) Apalachicola, Florida
229 (CKL) Centurville, Alabama
232 (BVR) Boothville, Louisiana
235 (JAN) Jackaon, Nigsisaippl
240 (I1£H) Lake Charses, Loujaiana
247 (GGG) lonyviaw, Texas
25% (ven) Victoria, Texas
260 (SEF) Stephenville, Texas
261 (DRT) Del Rio, Texar
265 (MAF) Nidland, Texas
327 (BNA) Nashville, "ennessoe
340 (LIT) Little Rock, Arkansas
349 (UMN) Nonett, Miasourid
353 (OKQ) tklahoma ity, uvklahoma
363 (AMA) Amarillo. Texas
429 (bLAY) Dayton, ohio
433 (SLD) Salem, Illinois
451 (b bodge City, Kansas
156 ('Top) Topeka, Kangaw
532 (PIA) Yeoria, 1llinvis
553 (OMA) Omaha, Nebraska
562 (LRT) North Platte, Nebraska
11001 Marshall Space Flight Center, Alabama
3001 Toxas ASN thiversity, (vllege Station, Texas

-

given in Fig. 1. Soundings were taken at eight tames: May J, 1978 at 0000

GMT, 1200 GMT, 1500 GNT, 1800 OMT, and 2100 GMT, and May 3 at o000 dMr, 0300 var,
and 1200 GMT. During the AVE VII period much convective activity was presoant
and there were rapid changes in the weathor pattoern,  Severe woeather wineluded

tornadues, hail, floods, damaging winds, snow, and froeezing tempetatuloes,

111, biscussion of Basic Data

A. Collection of bata, Original! imformation fruom which sounding data -

were computed waz sent to the Atmospheric Sciences Division, NASA Marshall

Space Flight Center {(MIFUC), Alabama. These data were forwatded to St laouis -
thiverstity for initial provesaing, then to Pexas AAM tmiversity where conglete

soundings were computed using the university's Amdahl doeV o camputer,

R, Methods of Processing,  The procedure used to comguate seoundings s

that used on previous AVER and 13 descrilbed by Fuelberuy (1973 and Puellwery

it s o = e ‘ » v
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and Turner (1975). All keypunched data were checked for errors by calculating
centered differences on the input data, Additional checks include first
differences of calculated temperatures and dew-poirt temperatures, and the
plotting of constant pressure charts for 850, 700, 500, 300, 200, and 100 mb
- for all release times and time cross sections for each station. Suspected
errors waere checked with the original strip chart information and appropriate
corrections made. -
The final data set of the AVE VII experiment consists of data computed
at each pressure contact ani at 25-mb intervals., Thermodynamic quantities
were computed at each pressure contact, while the winds were computed from
the available 30~ or 60-s interval angle data by means of a ceatered finite
difference and subsequently interpolated for each contact or 25-mb level.

1 It is important to note three procedures employed in the processing of .
N these data. They are: (1) Humidity values, including dew=point temperatures, i
- are computed at temperatures only above =4d0°C; at temperatures below -40°C, i

humidity values are missing and indicated by a field of nines (i.e., 99.9), ‘
Moisture values are computed down to a relative humidity ot 1v., 1f the value ?
falls below 1%, it is set equal to 1% and used in the computation of other é
moisture variables. (2) Winds based on low elevations are denoted by }i
asterisks (one asterisk denotvs angles less than 10° but greater than 6°, while
two asterisks dencte angles leas than 6°).  Caution musi be exercised in the Ef
use of data at low elevation angles since it is subject to rather lamge RN :?;
errors, (3) Wind direction and spoeed are detomined trom interpotating the j:
25-mb values of the u- and v=components, E:
Iv. Discussion 9_{_ Sounding bData i}
A. Accuracy Estimetes. Estimates of the RMS errors in the thermmodynamic 2‘1-!
Jquantities of the AVE VII data are the same as those for all AV experiments :i“%;
and are given by Fuelbery (1974), These ostimates ae presented in Table 3, ’;;f
The RMS orrors forv wind speod and direction are ditticult to describe ?f
since they are a function of tracking geometry and other tactors, Maximum . :.
: RMS errors for winds (spoed and direction) compated at 0=z intervals (based .‘;
on the worst gquametric tracking configuration) for 10 and 40 deag elevation “?
angles are presented in Table 4. The accurac, of the wind data at pressure &:
contacts and at 25-mb intervals s greatoyr than that stated tor the 30-s "
winds because of the added smoothing and interpolation performed. 1o additaion, ;
errors cited for the 30=z winds were maxima for the stated conditions, ':
v

i
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Table 3. BEstimates of the RS errors in thermodynamic quantities of
AVE VII data.
Parameter Approximate RNS Error
Texperaturo 1°C or less
Pressure 1.3 mb from surface to 400 mb;
1.1 mb between 400 and 100 mb;
0.7 mb between 100 and 10 mb.
Humidity 10 percent
Pressure Altitude 10 gpm at 500 mb;
20 gpm at 300 mb;
SO gjm at 50 mb,
Table 4. Estimates of RMS errors in AVE VII wind data.
RMS errors (m s-l) in Speed RMS errors (deg) in direction
Pressure 10 deg el, 40 deg el, 10 dey el. 40 deq ol
’ 700 2.5 0.5 9.5 1.3
500 4.5 G.8 13.4 l.8
300 7.8 1.0 18.0 245
T
q
’, B. Tabulated Data. An oxample of AVR VII contact data is given in
Table 5, with an explanation of the coluan headings in Table 6, A listing of
M those soundings that ware misgsing or teminated bofore cumpletion is given in

Table 7 along with the reason for carly temmination. In Table S5, the fir=t
line of data for the time of 0.0 minutes i) surface data. A series of nines
is used to indicate missing data. The throv numbers in the uppor right-hand
cormer are the number of pressure levels computed, the minimum pressure ob-
tained (md), and an angle identifier with tho value O for 30-8 angle input
and 1 for l=min angle input. The contact data aro available ia paper fom or
on magnetic tape from the Space Scionces Laboratory, Atmospheric Sciences

- Division (ES 84), George C. Marazhall Space Flight Conter, Alabama issla.
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takle 6, Explanstion of column heatimge of tabulated sudtig data foy
the AVE VII saperiment,
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Table 1. Roundings niasing or terminated bedove eompletion,

feation Date/ONY Reancy X
L Centerville, Alabama (239) LYZ TR B8 ] ComMate sounding ainsing.
S0, ‘W OB te  Bounting misetng.
S/ 2l gl ete aounditng miaming,
LY TRNENE Y| Wit ete aowmntitg winding.
Jackw, Nisslsaippd (5 00) LY RN -} Rawinsaite tallure Jus tug

thwnderrtoim,  Plight tes=
Wwilated aftes 4,0 win,

Lake vharies, Louiaiana (240 LV PR Flight tewwinated aftvy
.0 wmin, beaktieg Bal oo,

3
3

Ktophenville, Taxas (Jov) . YA PR} Rawitnunte fatlure: alugyt
atanal fatiuse duv g
thinbeatvim,  tsaminat ton
attey 24, P win,

Nidland, Texas (sen) LTI Balloam fevvet dowin by
i, Plight tewwminated
Aftey L1 O wmin,

R aboma City, Ok lalhiwa () LTS § -1 FLight tarminated aftey 0,0
win,  Ral iy Vg,

L PR R 1 Ballovu dvtng, Flight tess :
winated aftey 12,0 wmin,

Amar Lo, Texan (101) Wy v Flight terminated aftey 0,60
Wi, Balivaan feveed dhew by
(XS F1IVIN
e ity Kansaar (dh1) AR FRL L vaviing sguijpment fat e, ;

FLight tewwminated aftes
424 Wi,

Math Platte, Nalwaaka (") WIRCET BN rlight tewminated afteoy 400
Wi, Batloaay teakinyg,

Marahatl arv, Alabama (1ivon) oSS F U W pal Loy st vl tes
wmitated aftedy AN O wmin,

AYIPCRT ¥ 13 Ylight tetwminated aftey o,.n
wit,  Ball.awy bawant,

N W Matlonuy bwvat,  Plaght ten
Wwinated attey W 4w,

AT N 4 -] Raw tivunbe Tatlbate,  Vligiy
tetminated aftor odod wmin,

B i R Tr i IR
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Table 12 Concluded,
Station Date /GNT Reason
College Station, Texas (33001) $/3: 03 Flight teminated attas 11,3
min, Balloon in thunderatoim. ™
5/3: 12% Balloon icing. Klight tex-

minated afreyr 32.0 min,

TET T

fest

the contact data interpolated for 25-mb intervals are presented following .
Section V.  The coluwmi headings are identical to those used for the contact N
data and are deacribed in Table 6, The soundings are arranged by time and k7
appear in ascending order by station number forx each time. ‘The fiist line .
B

13 surface data which is followed by data froi 1000 to 25 wb. In cased wheire

the surface pressure is lega than the yiven 25-mb pressure value, missing

el

data (nines) are indicated for each guantity, This is alsc done when the 1
sounding texwminated before the 25-mb level was reached, ;i
Ce Unusual Soundings. Even though the AVE V11 data are ot remarkable Ef;‘
quality, one sounding appears to be of guestionable acvurvacy, while others, ‘g‘;
on the bas:w of surface observationa, moisture distributions with height, r«:a
and variations in balloon ascent rvate, appear to have been made 11 OF neay
thunderatoawa,.  These soundings ave listed in Table #, ”5
]
e
Table 8, Unusual and in-or-near thunderstorm soundings, Z;»
e e e e Ly
T T T o
Station Date, Time (UMI) Explanation j
maha, Neb, (553) 03, 0300 Tamperat utes amd geopotential B
heights appear too high
« abuve 00 wmb,
buwothvillie, la. (232) AR BB SN In Or neat thunderstosm
- Javkson, Migs, (23%) V30300 In or neay thunderstorm
wngview, ™, (247) 02 2100 In o1 uear thunderstorm
Longview, T, (247) O3 O30 In or vear thundeystom .:‘j
Stephenville, T, (2o0) D2I2100 In or neatr thunderstorm “*
Stephenville, Tx. (oY) 030000 In O near thundetatomwm i
»
— e e e e e L
i
v

m ;'1 ﬂp}a *w i ,(,.f.; srainie ar ks MEM

vk R vk e k7 fwien
i b araddl G i, o SRR TR e e il il W ‘

5 vt e B 88 I
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o Table 8, Concluded.

Station Date/Time (GNT) Explanation

Del Rin, ¥:. (261) 03/0000 In or near thunderstom
Midlend, 7¢. (265) 02/1500 In or near thunderstorm
Oklalcmn (ity, Okla. (353) 0370300 In or near thunderstom
Collego Station, Tx. (33001) 03/0300 In or near thunderstorm

V. 8yng; tic Conditions and Observed Weather

_ Surfsce= and 700-mb synoptic charts for the beginning and ending of the
! obserrational period, May 2 at 0000 GNT and May 3 at 1200 GNT, are presented
in PFigr. 2 and 3. The maps are simplified and depict only the overall

[NEP RPN

synoptic situation existing at these times.
At the beginning of AVE VII, the primary synoptic features consisted of

! a cold-rore low located over Arizona aloft which intensified with height,

a large :igh pressure system over Ninnesota and Southern Canada, a cold
front mcring through the Gulf Coast States at the surface, and low-level

southerl. flow ahead of the front. A jet stream was present at 200 mb

with wina syseds of abr: ¢ 150 kt from west to east and located along and
near the Gulf Coast. During the course of the experiment, the low moved
eastward while the front became stationary along the coast but primarily

over water. The jet stream remained near its initial position throughout

the observational period.

Precipitation associated with the synoptic features was widespread

ead intense at. times as {10 conditions were especially good for the

development of conve.'ive activity.

These conditions were caused by the

low-level advecticn of moisture from the Gulf, the lift of the Gulf air
by the cold f-nt and within the low, and the intrusion of dry air aloft

around the _ower part of the low over the low-level moist air. At the

i beginnir of AVE VII, thundcxstorms were occurring in Southern Georgia and
Floriua in asscciation with a squall line which had formed ahead of the cold
front. Also associited with the front were showers in Central and Northern

Texas and Nis:i1.sippi, some locally severe with hail and funnel clouds

reported. 1ne intensity of these storms lessened during the evening hours

P w rec“.rmed by the afternoon of May 2.

e e =




Fig. 2,
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(b) 700 mb

Fig. 3. Synoptic charts for 1200 aMr, 3 May 1978.
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A broad line of severs atoxms formed in West Texas during the morning
of May 2 in conjunction with the eastward movement of the low in New Nexico
and Arizona. The line steadily moved toward the east during the remainder
of the observational period and was located over Nississippi and Louisiana
at the completion of the experiment, Associated with these thunderstorms
were numerous reports of severe weather, including hail, damaging winds,
tornadoes, and flash floods. A partial liating of some of the aevere and
unusual weather events reported over teletype is given in Table 9.,

Other conditions favoring severe weather of other types were the
unseasonably cold temperatures associated with the polar air mass covering

the eastern half of the country, and the large vertical motion associated
with the cold-core low, These factors were responsible for snow in the Taxas

Panhandle and adjacent areas.
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TABIE 9. Teletype reports taken from NOAA weather wire and national

weather summaries of severe and unusual weather from 1200 GNT
May 2 to 1200 GMT May 3, 1978

EVENT

MXC WW # 95

SEP RAREP

HAIL

HAIL

SNOW

TORNADQ

RAINFALL

WINDS/HAIL

HAIL

HAIL

TORNADO WATCH

RAIN

HAIL

LOCATION

ALG & 70 EITHER SIDE OF A_LINE FROM 50 MI S.

NIDLAND TO 30 NNW OF MINERAL WELLS VALID 12008
- 18002

-

MAX TP 46M N, OF SAN ANGELO

1.5" HAIL & SVR X € BALLINGER, TX (REPT'D
BY TEXAS DEFT OF PUBLIC SAFETY)

NMRS RPTS OF PEA-MARBLE SIZED HAIL AS WELL AS
SOME 3/4" HAIL 'ROM NR PLAINVIEW TO LUBBOCK TO
JUST NW OF CROSBYTON

MARBLE SIZED HAIL REPT'D BY MONAHANS P.D.

SNOW REPT'D IN N. N.M., IN PARTS OF COLQO AND
RW/TRW IN W, AND N, CENT TX.

CRANE P.D, REPT'D A TORNADO 5 NW OF CRANE MOVG NE

TX 24 HR RAINFALL ENDING € 12002
AVALON - 1,58"
CORSICANA - 1,51"
EULESS - 1,02"
BURST SPRINGS - 0.91"
BUCHANAN DAM - 1,35"
4 NE MERTZON - 2.10"
1C NE MERTZON - 1,55"
GRAPE CREEK - 2,65"
ARDEN - 1,00"

MIDLAND SVR & WARNING OF NMRS REPT'S OF HIGH
WINDS AND 1/4 - 1/2" HAIL AND VERY HEAVY RAINS
BEINC REPT'D T0 THEIR OFFICE.

ABILENE-MARBLE TU GOLF BALL SIZED HAIL REPT'D IN
COLEMAN

NAT'L WX SUMM REPT'D GOLF BALL SIZE HAIL AT
SEMINOLE EARLIER IN THE MORNING

MKC TORNADO WATCH #96 ISSUED FOR AREA ALG & 70
EITHER SIDE OF A LINE FROM 30N SANDERSON, TX T0
20 MI N. AUSTIN, TX VALID 1800 - 00002

6 HRLY TX RAINFALL: AMARILLO - 0.95"
LUBBOCK - 1.65"
MIDLAND ~ 0.70"
SAN ANGELO - 0.51"

PEA SIZED TO 1/4" HAIL REPT'D OVER N. EL PASO €
18057

TINE

02/12542

02/12502
02/14052
02/14152
02/14152

02/14172

02/14352

02/15132

02/15302

02/153072

02/16062

02,/18202

02/18302

02/18302
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TABLR 9. Continued.

19
RAIN HONDO RAREPS INDICATES RA.NFALL RATES IN EXCESS 02/19352
OF 2"/HR
FLASH FLOOD SAN ANTONIO WSP) ISSUES A FLASH FLOOD WATCH N &
WATCH W OF A COT - CLl. LINE
HAIL SAN ANGELO WSO RI'PT'D PEA TO MARBLE SIZED HAIL @ 02/19502

GRAPE CREEK @ 18.5Z AND @ 19002 TX DPS REPT'D GOLF
BALL SIZED HAIL @ GRAPE CREEK, SOME OF WHICH WAS
RAGGED. (GRAPE CREEK IS 10N OF SJT)

. HAIL/WIND 1/2" HAIL & GUSTS O 67 MPH @ DEL RIO @ 19352 02/19402
SNOW DHT HAS REPT'D SNOW FOR PAST 3 HRS. 212 TEMP 02/22062Z
R EXTREMES IN TX = 33 @ DHT, 95€ LRD
TORNADO WATCH  VALID 00Z ~ 062 FROM 30N SAT - 50N GLS 02/23202
497
SVR (% HONDO RADAR INDICATES A SVR R 10N OF KNIPPA 03/0002
(IN UVALDE CO) W/ RAINFALL RATES IN EXCESS OF
2" PER HR
TORNADO WARNING SAT WSFO RADAR INDICATED A PSBL TORNADO 5N OF 03/00312
YANCEY, TX (IN MEDIAN CQ) MOVG EASTWARD @ ABOUT
30 MPH
RAIN AUS NWS ISSUED FLASH FLOOL WARNING UNTIL 05Z FOR 03/01202

TRAVIS, BLANCO, HAYS, AND WILLIAMSON COUNTIES.
MORE THAN 1 1/2" HAD FALLEHN IN THE AUSTIN AREA
SINCE 00302z.

TORNADO NAT'L WX SUMMARY REPT'D ONE TORNADO BRIEFLY TOUCHED 03/02002
DOWN NEAR CASTROVILLE, TX (25 SW OF SAT) @ 03/00202

WIND NAT'L WX SUMM REPT'D GUSTS OF NEAR 70 MPH @ HONDO 03/02002
TEXAS

RAINFALL NAT'L WX SUMM REPTS 6 HRLY RAINFALL (ENDING AT

03/00002) OF:
NEARLY 1,5" @ LAUGHLIN AFB TX

1.42" @ DRT
1.15" @ McB
1.12" @ Fs)
i SNOW NAT'L WX SUMM REPT'D DHT HAD 2" OF SNOW DURING THE 03/02002
AFTN
FREEZE NAT'L WX SUMM - FROST OR FREEZE WARNINGS FOR NE 03/02002
MISSOURI, ILL, IND, W.VA, AND W. MARYLAND
TEMP NAT'L WX SUMM = FT WORTHS MAX TEMP WAS 53° 03/02002
RAIN AUS NWS REPTS > 1 1/2" OF RAIN SINCE 0030Z. 03/01202 B
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TBIE 9,

RAIN

wIND

FUNNEL CLDS,

HAIL, WINDS,
FLASH FLOGDING

WINDS

TORNAMX)

WIND

SNOW

WIND

RAINFALL

FROST

FREKZY

Concluded,

AUS NWS REPTS PEA SIZED HAIL COVERING THE
GROUND @ FREDERICKRSBURG THIS AFTN AND GOLF BALL
SIRED HAIL $ SOUTH OF BERGSTRON AFB (TINE NOT
SPECIFIED)

AUS NWS REPTS 1/2 HAIL @ JOHNSON CITY

SAT NWS REPTS 1" OR NMORR IN A VERY SHORT TINE
IN NUCH OF SAT W/ CONSIDHRAMLE STRERT FLOODING

SAT NWS REPTS GUSTS TO S6 MPH

SHY REPTS INCREASING COVERAGE AND INTENSITY
IN ARK/LA/TX,/OK AREA

SAT WSFO SUNMN REPT NMRS FUNNKL CLD SIGHUTINGS
AND SOME HALL AND VERY STRONG NORTHWRSTERLY WINDS,
AND AROUND AUSTIN AND NE OF TYLER

WINDS TO o0 NPH OIN W TARRANT (FT WORTH) COUNTY

CRE RADAK INDICATER A PSRL TORNAND 15 WSW OF
RENAVIIES NOVG K.

DENTUON RESIDENTS RAMT'D WINDS OF K0-60 MPH, SONE
TRERS UPRWOTHD

NAT'L WX SUMM REPTS 10" OF SNOW MW OF DEL NORTE O,
COLO AS O TUES EVINING AND H" @ ALAMOGRA, COWO

A
NATHL WX SUMM GINTS TO 72 Mbh @ \*r:\m.\m\ (NEAR RHOW)
TIME NT SeERCIFITD)

IN © HRS KENDING @ OV 0ot
.70 @ RLIAONL, MS
15" % AUSTIN, TX
1,54 @ CUTULLA, X
1.5%" @ BT WORTH, TX
1.08" @ ORT
1.10" @ XELLY AFR, SAN ANTONIO

PFROST WARNING IN BRFFRCT VR NW

NAT'l, WX SUMMARY
PORTION O W, TX

32 & NALHARY

03/02008

03/0030%

03/01208

03/0120%

03/02408

03702003

03/03162

Q103483

03/03553

03/08000

03,/ 0000

0d/08000

03/07000
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