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25-MB SOUNDING DATA AND SYNOPTIC CHARTS 

FOR NASA's AVE I1 PILOT EXPERIMENT 

James R. Scoggins 
1 

Texas AM University 
College Stat ion,  Texas 

and 

Robert E. Turner 
2 

NASA Marshall Space F l ight  Center 
Huntsville,  Alabama 

I. Introduction 

The f i r s t  NASA Atmospheric Var iab i l i ty  Experiment (AVE i? was 

conducted during the period February 19-22, 1964. Data f o r  AVE I vere 

presented by Scoggins and Smith (1973a and b) ,  and a compilation of 

s tud ies  from AVE I has been presented by Scoggins, e t  a l .  (1973). 

The r e su l t s  from AVE I demonstrated conclusively tha t  systems with a 

time scale  l e s s  than 12 hours a r e  present which lead t o  large temporal 

and s p a t i a l  var ia t ions  i n  the observed s t ruc tu re  of the atmosphere and 

i n  weather. Also, AVE I demonstrated the need f o r  addi t iona l  experi-  

ments of t h i s  type i n  order  t o  b e t t e r  understand physical processee 

i n  the atmosphere and t h e i r  influence upon changes i n  l oca l  weather 

conditions. 

The second NASA Atmospheric Var iab i l i ty  Experiment (AVE 11) has 

been planned t o  cons is t  of three separate  observat ional  periods. 

'professor of Meteorology and ~ i r e c t o r ,  Center f o r  Applied Geosciencer. 
' ~ e r o s ~ a c e  Engineer, Aerospace Environment Division. 



AVE I1 w i l l  be s imi la r  to  AVE I except tha t  the periods during which 

observations a r e  taken w i l l  be of a shor te r  durat ion and the method of 

da t a  processing changed somewhat i n  order to  take maximum advantage 

of the capab i l i t i e s  of the rawinsonde system. The f i r s t  observational 

period f o r  AVE I1 was a p i l o t  experiment ylhich was conducted from 12 G N l  

May 11 to 1 2  GMT May 12, 1974. During t h i s  period rawinsonde soundings 

were taken a t  i n t e rva l s  of three hours over the ea s t e rn  United S ta tes  

e a s t  of approximately 105" west longitude. The purpose of t h i s  

report i s  to  present the rawinsonde da ta  and synoptic char t s  f o r  the 

AVE I1 p i l o t  experiment. Data from other  sources such a s  s a t e l l i t e ,  

radar,  and surface s t a t i o n s  a l s o  a r e  ava i lab le .  These da t a  w i l l  be 

presented a s  appropriate i n  subsequent reports  prepared from the 

analysis  of the data .  

The second and th i rd  observat ional  phases of AVE I1 w i l l  be 

conducted i n  the Fa l l  of 1974 and the Spring of 1975. The exact da tes  

w i l l  depend upon the a v a i l a b i l i t y  of the SMS and o ther  s a t e l l i t e s ,  

s; noptic conditions,  coordination with o ther  agencies par t ic ipa t ing  

i n  AVE 11, and o ther  fac tors .  

11. The AVE I1 P i l o t  Experiment 

There were 54 rawinsonde s t a t i ons  par t ic ipa t ing  i n  the AVE I1 

P i lo t  Experiment. f i e s e  a r e  shwn  i n  Fig. 1 and a tabulated l i s t i n g  

is  presented i n  Table 1. Soundirlgs were made a t  3-hr i n t e r v a l s  a t  

each s t a t i o n  beginning a t  12  GMT on May 11 and ending a t  12 GMT on May 

12, 1974. The objec t ives  of AVE I1 a r e  to  evaluate the accuracy and 

representativeness of quan t i t a t i ve  s a t e l l i t e  da ta ,  to  inves t iga te  the 



Fig. 1. Rawinsonde s t a t i o n s  for A'JE I1 Pilot :ixperi~:.ent. 



Table 1 

L i s t  of Rawinsonde Sta t ions  f o r  AVE 11 Pi lo t  Experiment 

S ta t ion  Number 

11001 (MSF) 
22001 (OUN) 
22002 (FSI) 
22003 (LNS) 
22004 (FTC) 
22005 (CHK) 

201 (Em) 
202 (MIA) 
208 (CHS) 
2 1 1  (TPA) 
213 (AYS) 
2 2 1  (VPS) 
226 (MGM) 
232 (BVE) 
235 (JAN) 
240 (LCH) 
248 (SHV) 
250 (BRO) 
255 (VCT) 
260 (SEP) 
261 (DRT) 
265 (MAF) 
304 (HAT) 
311 (AHN) 
317 (GSO) 
327 (BNA) 
340 (LIT) 
349 (UMN) 

, 363 (GMA) 
402 (WAL) 
405 (IAD) 
425 (HTS) 
429 (DAY) 
433 (SLO) 
451 (DOC) 
456 (TOP) 
486 (JFK) 
434 (CHH) 
518 (ALB) 
520 (PIT) 
528 (BUF) 
532 (PIA) 
553 (OMA) 

Location 

Marshall Space F l igh t  Center, Alabama 
Norman, Oklahoma 
Ft. S i l l ,  Oklahoma 
Lindsay, Oklahoma 
Ft. Cobb, Oklahoma 
Chickasha, Oklahoma 
Key West, Flor ida 
Miami, Flor ida 
Charleston, South Carolina 
Tampa, Flor ida 
Waycross, Georgia 
Eglin AFB, Florida 
Montgomery , Alabama 
Boo thv i  1 l e  , Louisiana 
Jackson, Mississ ippi  
Lake Charles, Louisiana 
Shreveport, Louisiana 
Brownsville, Texas 
Victor ia ,  Texas 
Stephenville,  Texas 
Del Ria, Texas 
Mid land, Texas 
Hatteras,  North Carolina 
Athens, Georgia 
Greensboro, North Carolina 
Nashville, Tennessee 
L i t t l e  Rock, Arkansas 
Monet t e ,  Missouri 
Amari 110, Texas 
Wallops I s land ,  Virginia  
Dulles Airport ,  Virginia 
Huntington, West Virginia  
Dayton, Ohio 
Salem, I l l i n o i s  
Dodge City, Kansas 
Topeka, Kansas 
Kennedy Airport,  New York 
Chatam, Massachusette 
Albany, New York 
P i t  tsburg , Pennsylvania 
Buffalo, New York 
Peoria, I l l i n o i s  
Omaha, Nebraska 



Table ? (Continued) 

S t a t ion  Number 

562 (LBF) 
606 (PWM) 
637 (FNT) 
645 (GRB) 
654 (HUR) 
655 (STC) 
662 (RAP) 
712 (CAR) 
734 (SSM) 
747 (INL) 
764 (BIS) 

Location 

North P la t  t e ,  Nebraska 
Port land, Maine 
F l i n t ,  :-Uchigan 
Green EL y, Wisconsin 
Huron, South Dakota 
S t .  Cloud, Minnesota 
Rapid City, South Dakota 
Caribou, Maine 
Saul t  S te  Marie, Michigan 
In te rna t iona l  Fa l l s ,  Minnesota 
Bismarck, North Dakota 



s t ruc tu re  and dynamics of the atmosphere associated with severe 

weather, and t o  inves t i ga  t e  the temporal and s p a t i a l  v a r i a b i l i t y  of 

atmospheric parameters/systems of a sca le  smaller than t h a t  normally 

detected from data  measured a t  i n t e r v a l s  of 1 2  hours. In  order  t o  

achieve these object ives  i t  was des i rab le  i n  the AVE 11 p i l o t  experi-  

ment t o  obtain da ta  during a period when convective a c t i v i t y  was 

present,  large horizontal  temperature gradients  exis ted,  a j e t  stream 

was present, a var ie ty  of cloud conditions exis ted,  and rapid changer 

i n  weather pat terns  could be expected during the period. We were 

for tunate  to s e l e c t  a period i n  which a l l  of these conditione ex is ted  

inasmuch a s  the National Weather Service required a 48-hr not ice  p r io r  

t o  the s t a r t  of the observational period. A b r i e f  discussion of the 

synoptic conditions i s  given i n  Section V. 

111. Discuseion of Baeic Data 

A,  Collection. A l l  o r ig ina l  rawineonde recordr and da t a  

necessary f o r  proceeeing the soundingo were sen t  t o  the Aerorpace 

Environment Division, NASA Marshall Space F l igh t  Center, Huntrvi l le ,  

Alabama, f o r  subsequent procerring. Most of these data ,  which were 

general ly  i n  exce l len t  condition, a r r ived  within three weekr a f t e r  

the experimer~t war conducted . 
B. Methodr of P r o c e r r i q .  Personnel Prom Texar AW Univrrai ty  

and the M r r h a l l  Space F l ight  Center arrcmbled i n  Huntrvi l le  and 

extracted angle and ordinate  da ta  from the r t r i p  cha r t r  a d  keypunched 

the da t a  i n t o  computer cards. .:,ngle da ta  were extracted a t  30-rrc 



i n t e rva l s  except f o r  rome NWS regular ly rcheduled roundingr f o r  which 

60-rec data  were avai lable ,  and o r d i ~ t e  da ta  f o r  ever? prerrure 

contact.  The computer cards were rubrequently r an t  t o  Texar A M  

Univereity where a l l  soundings were computed on the IBM-360 computer. 

A l l  keypunched da ta  were ca re fu l ly  edi ted f o r  e r r o r s  by computing 

f i r s t  differences of a l l  keypunched values, and then computing f i r s t  

differences of the wind da t a  and the thermodynamic da t a  computed fo r  

each contact.  A l l  questionable data  point8 were checked aga ins t  the 

o r ig ina l  s t r i p  chart  records t o  insure t h a t  the cor rec t  information 

had been extracted. A number of e r ro r s  were discovered a f t e r  these 

checks were made and the input  da t a  corrected. These a r e  l i s t e d  i n  

Table 2. 

Themody~mic  da ta  were computed f o r  each prersure contact while 

wind da ta  were computed f o r  1-min in t e rva l s  which overlapped by 30 

recondr then rmoothed and in te rpola  ted f o r  each prerrure contact . 
There de ta i led  pro f i l e r  were then interpolated f a r  25-mb i n t e rva l r  . 
The 25-mb da ta  a r e  prerented i n  t h i s  report  and a rubrequent report  

w i l l  be prepared containing the contact data .  Alro, a t ~ c h n i c a l  

report  i r  i n  preparation which dercr iber  i n  d e t a i l  the mcthodr ored 

t o  procerr the data.  

I V .  Dircuarion of Soundinn Data 

A. bccuracy Ert imrter .  Ertimrter of tho RMs er ror8  i n  the 

thermodynamic quan t i t i e r  of the AVE I1 p i l o t  da ta  a r e  the r.ms a r  

thore given by Scogginr and Smith (1973) f o r  the AVE I data.  There 

a re  r r  followr : 



Table 2 

S t a t ion  

Known Errors  Remaining i n  the Reduced Data 

of the AVE I1 Pi lo t  Experiment 

22 1 A l l  time Azimuth angles a r e  180' out of phase. 
Eglin AFB, periods Correct derived wind d i r ec t ion  and 

Florida balloon azimuth locat ion by 180'. 
U and V wind components a r e  180' 
out of phase. 

250 12/0600 The basel ine (surface)  wind d i r ec t ion  
Brownsville, should be 140". Correct U and V 

Texas wind components accordingly . 
260 A l l  time SEP on the raw da ta  tape i s  indicated 

Stephenville,  periods a s  s t a t i o n  259 instead of s t a t i o n  
Texas 260. The e r r o r  does not e x i s t  i n  

o the r  tapes. 

261 11/1500 The surface pressure should be 966.9 
Del Rio, mb. Pressure a l t i t u d e  may be 

Texas corrected by subtract ing 268 rn from 
each value given. 

26 1 11/2100 The surface wind d i r ec t ion  should be 
Del Rio, 330'. Correct U and V wind 

Texas components accordingly . 
494 

Cha tam, 
Massachusetts 

520 11/1800 
Pittsburg, 
Pennsy lvania 

5 20 12 / 1200 
Pittsburg. 
Pennsylvania 

The surface pressure should be 1013.7 
mb. Pressure a l . t i tude  may be corrected 
by subtract ing 34 m f tom each value 
given. 

The surface pressure should be 969.8 
mb a t  contact  8.2. Correct pressure- 
a l t i t u d e  by subtract ing 104 m from 
each value given. Contact 8 is non- 
ex i s  tent .  

The surface pressure should be 961.3 
mb. Pressure-alti tude may be corrected 
by subtract ing 2 1 m from each value 
given. 



Sta t ion  

528 
Buffalo, 
New York 

637 
F l i n t ,  

Michigan 

Table 2 (Continued) 

7 34 A l l  time 
Sault  St .  pe riod s 

Narie, 
Michigan 

74 7 A l l  time 
I n t e  rna tiona 1 pz riod s 
Fa l l s ,  kontana 

11001 A l l  time 
Marshall Space periods 
Fl ight  Center, 

Alabama 

22004 
Ft. Cobb, 
Oklahoma 

Abrupt change i n  e leva t ion  angle a t  
46 min a f t e r  release.  Cause unknown. 

The surface pressure should be 979.3 
mb. Add 52 m t o  cor rec t  pressure 
a l t i t ude .  

Sondes were released during l i g h t  
r a in  and/or fog i n  near freezing 
temperatures. V e r y  high humidity 
values may be due t o  a fau l ty  sensor, 
and cannot be corrected. 

Incorrect s t a t i o n  e leva t ion  was used; 
subt rac t  12 m from a l l  heights.  

The surface pressure should be 961.7 
mb. Add 93 m t o  a l l  heights  t o  
correct  pressure a l t i t ude .  



Parameter Approximate RMS Error 

Temperature 1°C 

Pressure 1.3 mb surface t o  400 mb; 1.1 mb 
between 400 and 100 mb; 0.7 mb 
between 100 and 10 mb 

Humid i t  y 10 percent 

Pressure Alt i tude 10 gpm a t  500 mb; 20 gpm a t  300 mb; 
50 gpm a t  50 mb 

The RMS e r ro r s  f o r  wind speed and d i r ec t ion  dre d i f f i c u l t  t o  

obta in  and represent bes t  es t imates  which a r e  based upon experience, 

cont inui ty of the da t a  i n  space and time, numerous e r r o r  analyses based 

upon d i f f e r e n t  da t a  reduction procedures, and in tu i t i on .  I n  addi t ion,  

the  e r r o r s  a r e  a function of tracking geometry which makes I L  d i f f i c u l t  

t o  present e r r o r  est imates  i n  a simple form. An e r r o r  ana lys is ,  which 

w i l l  be published i n  a subsequent report ,  ind ica tes  RMS e r r o r s  f o r  the 

AVE I1 p i l o t  da t a  a t  700 mb of about 2.5 meters per second a t  an 

e leva t ion  angle of 10" and about 0.5 mps a t  an e leva t ion  angle of 40'. 

A t  500 mb the e r r o r s  a r e  4.5 mps and 0.8 mps f o r  the same e leva t ion  

angles,  and a t  300 mb the e r r o r s  a r e  7.8 mps and 1.0 mps, respectively. 

These e r r o r s  a r e  i n  agreement wi th  those given by Scoggins and Smith 

(1973) f o r  the AVE I da ta  a s  wel l  a s  those previously presented by 

o the r  authors. 

B. Tabulated Data. The sounding data  interpolated f o r  25-mb 

i n t e r v a l s  a r e  presented following Section V. An explanation of the 

column headings i s  given i n  Table 3, and a l i s t  of missing soundings 

i n  given i n  Table 4. The soundings a r e  arranged by time and appear 

i n  ascending order  by s t a t i o n  number fo r  each time. 



Table 3 

Explanation of Column Headings of Tabulated Sounding Data 

f o r  AVE I1 P i l o t  Experiment 

TIME (MINI 

mcT 

HEIGHT (GPM) 

PRES (MB) 

TmP (DG C) 

DEW PT (DG C) 

D I R  (DG) 

SPEED (M/SEC) 

u ~ M P  (M/SEC) 

H)T T (DG K) 

E POT T (DG K)  

MX RTO ((;M/KG) 

RH (PCT) 

RANGE (KM) 

Time a f  t e r  balloon release. 

Contact number. 

Height of corresponding pressure surface i n  
geopotent ial  meters. 

Pressure i n  mi l l ibars .  

Ambient temperature i n  degrees Celsius. 

Dew point  temperature i n  degrees Celsius. 

Wind d i r ec t ion  measured clockwise from t rue  
north and i s  the d i r e c t i o n  from which the wind 
is  blowing. 

Scalar  wind speed i n  meters per second. 

The W-E wind component, pos i t ive  toward the 
e a s t  and negative toward the west. 

The S-N wind component, pos i t ive  toward the 
north and negative toward the south. 

Poten t ia l  temperature i n  degrees Kelvin. 

Equivalent po ten t ia l  temperature i n  degrees 
Ke lv in  . 
Mixing r a t i o  i n  grams per kilogram. 

Relative humidity i n  percent. 

Distance balloon is  from release point along a 
radius vector .  

Direction toward balloon measured clockwise from 
t rue  north. 

NOTE : An a s t e r i s k  £01 lowing temperature ind ica tes  t h a t  time from re lease  
and/or temperature were l i nea r ly  interpolated between the c loses t  
contact da ta ;  an a s t e r i s k  following wind speed indica tes  an e leva t ion  
angle l e s s  than 9 " .  
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Table 4 

L i s t  of Missing Soundings i n  AVE XI Pi lo t  Experiment 

I. Soundings were not computed a t  the following s ta t ions  and times for  

Stat ion 

c 

Reason f o r  Omission 

the stated reasons. Soundings a re  available a t  other s ta t ions  for 
i 

each of the 9-time periods. 

208, Charleston 12/0252 Technical problems i n  the 
reduction process. 

226, Montgomery 11/1500 Ordinate data not available due 
1 to a malhnction i n  equipment. 

255, Victoria 12/1115 Technical problems i n  the 
reduction process. 

265, Midland 11/1200 Ordinate data not available due 
to  a malfunction i n  equipment. 

22003, Lindsay 12/0300- Soundings not taken. 
12/1200 

22004, Ft. Cobb 12 /0300- Soundings not taken. 
12/1200 

22005, Chickasha 12 /0300- Soundings not taken. 
12l1200 



In the l i s t i n g  fo r  each sounding the f i r s t  l i n e  of da t a  f o r  a time 

of zero minutes i s  surface data .  A s e r i e s  of nines i s  used t o  ind ica te  

missing data.  I n  a l l  soundings, data  a r e  printed from 1000 t o  25 mb 

and i n  instances where the surface pressure i s  l e s s  than 1000 mb missing 

data  a r e  indicated f o r  pressure surfaces whose value is g rea t e r  than 

the surf  ace pressure. 

V. Synoptic Charts 

Synoptic char t s  fo r  the surface and the 850-, 700-, 500-, 400-, 

300-, and 200-mb leve ls  f o r  each observation time a r e  presented i n  

Figs. 2-10. The primary purpose of these charts  i s  t o  depic t  the 

overa l l  synoptic conditions during the observational period. From 

these charts ,  i n t e r e s t ing  fea tures  and periods within which 

s ign i f i c r  ic changes i n  the systems occurred may be detected without 

having to  examine numerical data .  While the char t s  were analyzed with 

reasonable care the authors make no claim as  to  t h e i r  accuracy. It 

i s  recommended tha t  the char t s  be reanalyzed when accuracy is  a key 

factor  i n  ar.y study. 
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Fig. 2. Synoptic charts for 12 GMT, 11 May 1974. 



Fig. 2. (Continued) 



400 mb 

F ~ R .  2 .  (continued) 



200 mb 

~ i g .  2. (continued) 



Surface 

Fig. 3. Synoptic charts for 15 GMT, 11 May 1974. 
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~ i g .  3, (continued) 





200 mb 

Fig. 3. (Continued) 



Fig. 4. Synoptic charts for 18 GMT, 11 May 1974. 



Fig.  4 .  (Continued) 



400 mb 

Fig. 4. (Continued) 
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Fig. 4 .  (Continued) 



Surface 

Fig. 5. Synoptic charts  for 21 GhT, 11 May 1974. 



700 mb 

~ i g  . 5. (Continued,) 



40C mb 

Fig. 5 .  (continued) 





Surface 

Fig. 6 .  Synoptic charts for 00 GMT, 12 May 1974. 



700 mtr 

Fig. 6 .  (Continued) 



400 nb 

~ f g .  6 .  (continued) 





04 08 

Surface 

Fig. 7. Synoptic charts for 03 GMT, 12 May 1974. 



700 mb 

Fig. 7. (Continued) 



400 mb 

Fig. 7. (continued) 



~ i g .  7. (Continued) 



Surface 

Fig. 8. Synoptic charts for 06 GMT, 12 May 1974. 



700 mb 

~ i g .  8. (Continued) 



400 mb 

Fig, 8. (Continued) 





Fig. 9.  Synoptic charts for 09 Gm, 12 May 1974. 





400 mb 

Fig. 9 .  (Continued) 



200 mb 

Fig. 9 .  (Continued) 



Surface 

Fig. 10. Synoptic charts for 12 GMT, 12 May 1974. 



700 mb 

~ i g .  10. (continued) 
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