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1. Introduction 

To date, NASA has conducted seven Atmospheric Variability 

Experiments (AVE), two Atmospheric Variability and Severe Stonns 

Experiments (AVSSE), and participate6 in six Atmospheric Variability 

Experiment - Severe Environmental Storms and Mesoscale Experiments 
(AVE-SESAME). The dates, observation times, and data reports for each 

of these experiments for which data have been processed are listed in 

Table 1. This report contains data and information for the third 

AVE-SESAME experiment. 

The AVE experiments were conducted primarily for the purpose of 

studying atmospheric variabiljty with emphasis on spatial and temporal 

changes in atmospheric structure that can be detected from soundings 

taken at 3-h intervals but not seen in soundings taken at 12-h intervals. 

The objective of the AVSSE experiments was to study atmospheric structure 

and variability associated with severe storms combining both rawinsonde 

and aircraft data to provide infornation on near-st,--m environments. From 

hesearch Assistant 2 
President 
3~hief, Environmental Applications Branch, Atmospheric Sciences Division, 

NASA/MSFC 
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thsse experiments previous studies have indicated that significant 

variability and changes in atmospheric structure occur within 12-hr 

perioderespecially near convective systems (Scoggins et &., (1973); 

Overall and Scoggins, (1975) ; Wilson and Scoggins, (1976) ; McCown and 

Scoggins, (1977) t Scott and Scoggins, (1977) ; Wilson (1976) ; Fuelberg 

(1977) ; Read and Scoggins , (1977 ) ; Fuelberg and Scoggins , (1978) ; and 
Dupuis and Scoggins, (1979)). These analyses have revealed much concern- 

ing severe thunderstorms, but knowledge concerning detailed interactions 

of convective storms and the ambient atmosphere on a mesoscale are incom- 

plete. AVE-SESAME 111, the third in a series of experiments conducted 

during the Spring of 1979, was designed for this purpose as well as 

fulfilling AVE and AVSSE objectives. 

This report is primarily a data document containing rawinsonde data 

taken at both National Weather Service and special stations during AVE- 

SESAME 111. The data reduction computer program, description of the data 

processing method, and the error analysis have been presented by 

Fuelberg (1974). Error estimates from Fuelberg's report are presented 

in Section IV. A description of the synoptic conditions, observed 

weather, selected satellite photographs, and summaries of severe and 

unusual weather events compiled from teletype reports is presented 

in a separate report entitled "A Preliminary Look at AVE-SESAME I11 

Conducted on 25-26 April 1979." That report is being printed concurrently 

with this data report. 

2. - The AVE-SESAME I11 Experiment 

Twenty-three National Weather Service xawinsonde stations and 19 

special rawinsonde stations participated in the AVE-SESAME I11 experiment. 

A list of these stations is presented in Table 2, and their locations 

are shown in Fig. 1. Soundings were taken at nine times: April 25, 1979 

at 1200, 1500, 1800, and 2100 GMT, and April 26, 1979 at 0000, 0300, 

0600, 0900, and 1200 GMT. 

3. Discussion of Basic Data -. 
3.1 Collection -- of Data. Raw data from each rawinsonde station were 

collected by the National Severe Storms Laboratory (NSSL) , Norman, Oklahoma, 
and forwarded to the Atmospheric Sciences Division, NASA Marshall Space 
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Table 2. Fbwinsonde rtations participating in AVE-SESAME I11 experiment. 

Station Number Location 

229 (CKL) 
232 (WE) 
235 (JAN) 
240 (LCH) 
247 (CGG) 
255 (VCT) 
260 (SEP) 
261 (DRT) 
265 (W) 
270 (ELPI 
327 (BNA) 
340 (LIT) 
349 (UMN) 
354 (OCK) 
363 (AMA) 
365 (ABQ) 
433 (SLO) 
451 (DDC) 
456 (TOP) 
469 (DEN) 
532 (PIA) 
553 (OMA) 
562 (LBF) 

001 (ABI) 
002 (BVO) 
003 (COU) 
004 (CDS) 
005 (CLL) 
006 (CNK) 
007 (DUA) 
008 (FSM) 
009 (GAG) 
010 (GLD) 
011 (ICT) 
012 ( J m )  
013 (MLU) 
014 (MRF) 
015 (MTX) 
016 (OTM) 
017 (POF) 
ole (RTN) 
019 (UOX) 

NWS Stations - 
Centerville, Al. 
Boothville, La. 
Jackson, Ms. 
Lake Charles, La. 
Longview, Tx. 
Victoria, Tx. 
Stephenville, Tx. 
Del Rio, Tx. 
Midland, Tx. 
El Paso, Tx. 
Nashville, Tn. 
Little Rock, Ar. 
Monett, Mo. 
Oklahoma City, Ok. 
Amarillo, Tx. 
Albuquerque, Nm . 
Salem, 11. 
Dodge City, Ks. 
Topeka, Ks. 
Denver, Co. 
Peoria, 11. 
Omaha, Ne. 
North Platte, Ne. 

Special Stations 

Abilene, Tx. 
Bartlesville, Ok. 
Columbia, Mo. 
Childress, Tx. 
College Station, Tx. 
Concordia, Ks . 
Durant, Ok. 
Fort Smith, Ar. 
Gage, Ok. 
Goodland, Ks . 
Wichita, Ks. 
Junction, Tx. 
Monroe, La. 
Marfa, Tx. 
Morton, Tx. 
Ottumwa, Ia. 
Poplar Bluff, Mo. 
Raton, Nm. 
Oxford, Ms. 



Fig. 1. Location of rawinsonde stations participating in the 
AVE-SESAME I11 experiment. 



Flight Center (MSFC), Alabama, After initial processing these data 

were forwarded to Texas A&M University where complete soundings were 

computed using the university's Amdahl 406V/6 computer. 

3.2 Methods of Processinp. The procedure used to compute 

soundings is that used on previous A V E ~  and is described by Fuelberg 

(1974) and Fuelberg 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-point temperatures, plotting of constant presqure 

charts for 850, 500, and 200 mb for all release times, and time cross 

sections for each station. Suspected errors were checked with the 

original strip chart information and appropriate corrections made. 

The final data set of the AVE-SESAFIE I11 experiment consists of 

data computed at each pressure contaFt and at 25-mb intervals. 

Thermodynamic quantities were computed at each pressure contact, 

while winds were computed from the available 30- or 60-s interval 

angle data by means of centered finite differences, and subsequently 

interpolated to each contact or 25-mb level. 

it is important to note three procedures employed in the processing 

of these data. They are: (1) Humidity values, including dew-point 

temperatures, are computed at temperatures only above -40'~; at tempera- 

tures below -40°c, humidity values are missing and indicated by a field 

of nines (i.e., 39.9). Moisture values are computed down to a relative 

humidity of 1%. If the value falls below lo, it is set equal to 1% and 

used i~ rhe computation of other moisture variables. (2) Winds based 

on low elevations are denoted by asterisks (one asterisk denotes angles 

less than 10' but greater than 6O, while two asterisks denote angles 

less than 6O). Caution must be exercised in the use of data at low 

elevation angles since it is subject to rather large RMS errors. 

( 3 )  Wind direction and speed are determined-by interpolating the 25-mb 

values of the u- and v-components. 



4. Dircurrion of Sounding Data 
4.1 Accuracy Entimatea. Entimatem of tho RMS ertorn in the 

thermodynamic quantities of the AVE-SESAME I11 data are bar mame as 

thore for all AVE w p b r b n t s  and are given by Fuelberg (1974). Theme 

ortimatee are presented in Table 3. 

Table 3. Estimates of the RMS errors in themadynamic quantities of 
AVE-SESAME 111. 

Paranre ter Approximate RMS Error 

Temperature 0. S°C (Fuelberg's value is 1°C) 

Pressure 1.3 mb from surface to 400 mb; 
1.1 mb between 400 and 100 mbr 
0.7 mb between 100 and 10 mb. 

Humidity 10 percent 

Pressure Altitude 10 gpm at 500 mb; 
20 gpm at 300 mb; 
50 gpm at 50 mb. 

The RMS errors for wind speed and direction are difficult to 

describe since they are a function of tracking geometry and other factors. 

Maximum RMS errors for winds (speed and directisn) computed at 30-s 

intervals (based cn the worst geometric tracking configuration) for 10 

and 40 deg elevation angles are presented in Table 4. The accuracy of 

the wind data at pressure contacts and at 2 5 d  intervals is greater 

than that stated for tr\e 30-B winds because of the added smoothing and 

interpolation performed. In addition, errors cited for the 30-s winds 

were maxima for the stated conditions. 

4.2 Tabulated Data. An example of AVE-SESAME 111 contact data is 

given in Table 5, with an explanation of the column headings in Table 6. 

A listing of those soundings that were missing or terminated before 

completion is given in Table 7 along with the reason for early tenIIinati0n. 
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Table 4. EStimates o f  RMS errors i n  AVE-SESAME I11 wind da ta .  

rolS errors (a s-l) i n  speed RMS e r r o r s  (deg) i n  d i r e c t i o n  

Pressure  1 0  deg el. 40 deg e l .  1 0  deg e l .  40 deg e l .  

700 2 . 5  0.5 9.5 1.3  

500 4.5 0.8 13.4 1.8 

300 7.8 1.0 18.P 2.5 

I n  Table 5 ,  t h e  f i r s t  l i n e  of d a t a  f o r  t h e  t ime of  0.0 minute is s u r f a c e  

da ta .  A s e r i e s  of n ines  i s  used t o  i n d i c a t e  missing d a t a .  The t h r e e  

n w b e r s  i n  t h e  upper r ight-hand corner  are t h e  r~umber o f  p r e s s u r e  levels 

computed, t h e  minimum p r e s s u r e  ob ta ined  ( m b ) ,  and an ang le  i d e n t i f i e r  

wi th  t h e  va lue  0 f o r  30-s angle  i n p u t  and 1 f o r  1-min ang le  inpu t .  The 

c o n t a c t  d a t a  arc a v a i l a b l e  i n  paper form cr on magnetic t a p e  from t h e  

Space Sciences  Laboratory,  Atmospheric Sciences  Divis ion (ES84), George 

C. Marshall Space F l i g h t  Center ,  Alabama 35812. The 25-mb d a t a  also 

a r e  m a i l a b l e  on magnetic tape from t h e  same source.  

The c o n t a c t  d a t a  i n t e r p o l a t e d  t o  25-mb i n t e r v a l s  a r e  p resen ted  i n  

Appendix I. The column headings a r e  i d e n t i c a l  t o  those  used f o r  t h e  

:ontact data and are desc r ibed  i n  Table 6. The soundings are arranged 

by s t a t i o n  number and appear i n  ascending o r d e r  by time f o r  each station. 

The f i r s t  l i n e  of each sounding i s  s u r f a c e  d a t a  which is followed by 

d a t a  from 1000 tc  25 m i l l i b a r s  ( o r  t o  t e rmina t ion)  success ive ly .  I n  

c a s e s  where t h e  s u r f a c e  p r e s s u r e  i s  l e s s  than  t h e  given 25-rnb p r e s s u r e  

value ,  missing d a t a  ( n i n e s )  a r e  i n d i c a t e d  f o r  each q u a n t i t y .  Th i s  is  

a l s o  done when t h e  sounding terminated before  t h e  25-rnb level was reached. 

4 .3  Soundinqs o f  puest ionable  V a l i d i t y  - - . -  - - _L - 
Sounding d a t a  c c l l e c t e d  dur inq t h e  AVE-SESAME IS1 exp*riment were 

genera l ly  found t o  be of good q u a l i t y  fol.lowing process ing md r igorous  

e r r o r  checking. Never theless ,  some d i s c r e p a n c i e s  were observud i n  some 

of t h e  soundings whfch may have r e s u l t e d  from undetected e r r o r s .  I n  

most cases  these  d i sc rcpanc ics  wcrc? ohserved i n  computations o f  g e o p o t e n t i a l  

he igh t .  A l is t  of these  soundinqs along with an exp lana t ion  o f  t h e  
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Tabla 6. Sitplanation of column headings of tabulated rounding data tor 
the A V E - S W  1x1 e%periment. 

TZHE (MIN) l ime after balloon release. 

CNTCT Contact number. 

XEIGHT (GPH) Height of corresponding pressure surface in 
geopotential metere. 

PRES (la) Pressure in millibars. 

DEWPT (DGC) 

DIR (DG) 

Ambient temperature in  degrees Celsius. 
NOTE: An asterisk indicates that time from 
release and/or temperature were linearly 
interpolated. 

Dew-point temperature in degrees Celsius. 

Wind direction measured clockwise from true 
north and is the direction from which the wind 
is blowing. 

Scalar wind speed in meters per second. 
NOTE8 An asterisk indicates that wind quanti- 
t ies  are based on an elevation angle that is  
between 10' and 6O. A double asterisk indi- 
cates that the elevation angle is less than 6'. 

u (WSEC) The E-W wind component, positive toward the 
east and negative toward the west. 

V CWP (M/SEC) The N-S wind component, positive toward the 
north and negative toward the south. 

P O T T  (DGK) Potential temperature i n  degrees Kelvin. 

E POT T (DG K) Equivalent potential temperature i n  degrees 
Kelvin. 

MX RTO (GM/KG) Mixing ratio in grams per kilogram. 

(PCI)) Relative humidity in percent. 

RANGE (KM) Distance balloon is from release point along a 
radius vector. 

Direction toward balloon measured clockwise 
from true north. 



Childmss, Tx. (004) 

College Station, Tr. (005) 

Goadland, Ks. (010) 

wfahita, Ke. (011) 

Junction, Tx. (012) 

Monroe, fa. (013) 

Sounding terminated 
early by operator. 
Fading signal. 
Sounding terminated 
early by operator. 
Contact arm touched 
shorting w i t s  too soon. 

Inst signal. 
Ground equipment 
failure.  

Balloon burst. 

Sounding t e d n a t e d  
early by operator. 
Cri t ical  angles. 
Cr i t i ca l  angles. 

Sounding terminated 
early by operator. 
Ground equipment 
fa i lure  . 
Radiosonde failure.  

Sounding terminated 
early by operator. 
Ground equipment 
fa i lure  . 
Fading signal. 
Fading signal. 
Radiosonde failure.  
Fading signal. 
Fading signal. 

A l l  soundings missing 
because no personnel 
available. 

Ground equipment failure.  

Ground equipment failure.  

Balloon burst. 
Radiosonde f ei lure  . 



oxford, Ms. (019) 

Jackr a, Ms. (235) 

Nashville, Tn. (327) 

Albuquerque, NM. (365) 

Denver, Co. (469) 

~ e o r i e ,  11. (532) 

Contact arm touched 227 
uhorting wire too roono 
cround equipa4nt fa i lure .  

Contact arm touched 105 
ahocting w i r e  too roon. 
Ground equipment failure. 237 
Rsmainder of saundingn 
missing due to  growd 
equipment f a i lu re .  

Contact arm touched 167 
short ing wire too  soon. 
Lost signal;  critical 233 
angles. 

Balloon burst .  2 57 
Radiosonde fa i lu re .  276 
Ground e q u i ~ e n t  f a i lu re .  
Balloon burst. 543 

Balloon burst.  344 
Ground equipment f a i lu re .  252 
Ground equipment fa i lure .  305 

Radiosonde fa i lu re .  252 

Ground equipment f a i lu re .  184 

Balloon burst.  377 

Radiosonde fa i lu re .  199 

Power f a i lu re .  309 
Balloon icing. 631 
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(putfostrbla data for uoh mmdhg a m  i n a l ~  . . Aa . Mlr s ~e~ 8. .. . - 
oomaaga int.nol8t.d for 2- iau-8 .n pr.8.nt.d i a  &@andi. 21. 

Tbm -8 M d  b. -11 ~ i d 0 . d  &Corn It OW& 

k mtrb th.t UAkUhtiOn8 of ldad ~ . l ~ ~ i t y  f n  80unding8 Uhhh 

eontaia inac0utat.a gropotanU.1 b i g h t s  are nrbject to error (Fuelberg, 
1074). All othw mounding8 which contain data of high quality are 

pre8ant.d in Appeadiw I. 

Table 9 coataims a l i 8 t  o f  eoundinga that experienced rather large 

..riatiom i n  balloon rise rata. Tbe identification of them aoundinge 

is -what arbitrary but bwd on wuiations i n  the number of  premura 

contact8 per min. There soundings may have been made i n  or near thunder- 

storme. Caution -uld be exercised i n  their use. 



Table 8. tiat of rounding8 with quamtionable data in Am-SESAME 111. 

Station Date/Timcr (GMT) Questionable Data 

Bartlesville, Ok. (002) 25/1200 

Bartlesville, Ok. (002) 25/2100 

~artlesville, Ok. (002) 26/0000 

~artlesville, Ok. (002) 26/0300 

Centerville, Al. (229) 26/0900 

Gage, Ok. (009) 

Ottwnwa, Ia. (016) 

Ottumwa, Ia. (016) 

Raton, Ebn. (018) 

Oxford, Me. (019) 26/0300 

Heights 30 m high at 850, 500, and 
200 mb. 

Heights 30 m low at 500 mb; 55 m 
low at 200 mb. 

Heights 30 m low at 850 mb; 50 m 
low at 500 mb. 

Heights 22 m low at 500 mb; 50 m 
low at 200 mb. 

Heights 76 m high at 850 mb; 45 rn 
high at 500 mb. Surface pressure 
possibly too high. 

All heights calculated appear to 
contain a bias which results in 
heights that are too high. 

Heights 250 m high at 850 and 500 
mb; 150 m high at 200 mb. Suspect 
incorrect surface pressure. Wind 
speeds also appear low for this 
sounding. 

Heights 250 m high at 850 mb; 
225 m high at 500 mb. Suspect 
incorrect surface pressure. 

All wind directions computed for 
each sounding appear to be 20-30 
degrees low. Possible orientation 
problem. 

Height8 45 m low at 500 mbr 55 m 
low at 200 mb. 



Tabla 9. Am-SESAME IIL soundings with largo variation8 i n  balloon 
rime rate. 

Station Date/Tima (GNT) 

Bartlesville, Ok. (002) 
Poplar Bluff , Mo. (017) 
Poplar Bluff , Mo. (017) 
El Paso, Tx. (270) 
E l  Paso, Tx. (270) 
E l  Paso, Tx. (270) 
Salem, 11. (433) 
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AVE-SESAME I11 Sounding Data 

of Questionable Validity 

Presented at 25-mb Intervals 



iiii 
O N * *  
C O N .  



T
Im

C
 

I
I
*
 

0
 .o

 
9
3
.9

 
P

?
 .9

 
0
.7

 
1
 .s

 
2
.4

 
3.
3 

e.
2 s.
 1

 
6

.1
 

7
 0
0 

e
.0

 
7
.9

 
1
3
.0

 
1
1
.1

 
1

2
.1

 
lJ
.5
 

1
4

.6
 

1
5
.8

 
1
7
.1

 
Il

l.
 3
 

1
9

.6
 

2
1

 .o
 

22
.3
 

23
.9
 

2
5

.4
 

27
.3
 

2
5
.
3
 

3
9
.
0
 

32
.1
 

1
3

.9
 

36
.3
 

19
.1
 

*
I
.
?

 
ba
. 

J 
4
7
.3

 
S

1
.S

 
5

6
.2

 
9
9
.9

 
9
7
.9

 
9
9
.. 

IW
 

C
C

I 

a
7
.e

 
.n
..
 

-0
9

 
n

.1
 

6
0

 0
4

. 
W

o
. 

s
8
.2

 
5
2
.9

 
3
3
.. 

4
2
.. 

9
7
.3

 
8

2
0

s
 

S
0.
S
 

6
2
0
. 

7
5
.1

 
1
.0

. 

4
2
.. 

43
.. 

ss
.. 

4
9
.3

 
4
0
.2

 
3
r.

3
 

3
4

0
3

 
10
. 
I
 

IS
.0

 
1
4
.1

 
1
7
.1

 
2
1
 0

2
 

S
I
 9
0
 

9
9
9
.. 

-0
. 

9
P

1
.V

 
W

V
.. 

9
9
9
.. 

0
9

.0
9

 
9
9
9
.. 

99
v.

. 
9

9
9

 .. 
-0

9
 

-0
. 

-0
. 





l?tft3?:?::???lt:?ttL,t:$3??L:C.?ttff$:?ffCf 
' f f f f  c n n n n n n e e n r . r a e ~ ~ ~ ~ $ ~ ~ ~  W I E f  Elf I f  f  



-I m e v w - ~ W O L L  ~ U ~ L C - ~ I ~ Y C O ~ ~ ~ Y Y - O ~ ~ C Y - ~ ~ L V C ~ ( L  * * . * . . * * . .  Y * . m * . * . * . m . . * * a * * e * * * a * c . b *  

~ g f ~ S : ~ # i i ~ 8 1 s 2 = Z 2 2 : S f Q , ~ 8 t : : Z f X S C f 8 - * Z g t $ $  N U N  n e n m n n n n n n n n n n n n n n m n n n m % # n  

t a 
S f  t e ~ ~ m ~ ~ e e e o n - n - ~ m a e - n ( ~ a ~ n c e - o n ~ ~ ~ ~ ) o e a e - e ~ o ~  8 &' 

* . . . * . * * . * *  b . . * * * . . . . . . . . . . * . * * * . * . . . . . .  t 5 8  r o o - n n n e u m n o e e c e n w e o e n - c e m e n o e ~ c w c ~ o c e e e  e c e  
0 ;em m n r m ~ o m v c c c c c n n n o o m e e c ~ c ~ ~ a v ~ ~ ~ ~ ~ ~  - g g  n n n n n n n n w u ~ u u n u n * w n w ~ ~ ~ ~ ~  



Q
L.

 
P

I
 

O
C

 
C

 

0
.3

 
I
.
.
 9

 
9
9
. 
. 

S
T
0
9
 

9
9
.9

 
S

1
.9

 
9
1
.9

 
5
9
.5

 
-0

.1
 

-1
.4

 
-3
.2
 

-4
.7

 
-6

.2
 

-7
.6

 
-8

.1
 

-1
0
.9

 
-1

2
.5

 
-1

5
. 

3 
-1

7
.6

 
-1

9
.3

 
-2

1
.8

 
-2

2
.2

 
-2
3.
5 

-2
6
.9

 
-3

1
.9

 
-3

6
.1

 
-4

3
.1

 
-4

5
.4

 
-4

0
. 

8
 

9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
P

9
.9

 
S

Y
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
.9
. 

9
 

9
9
.. 

9
9
.9

 

2
8

 

0
 1
1)

 
D

G
 

em... 
9
9
.9

 
9
9
.9

 
9
9
.. 

9
9
9
.9

 
C

9
3
.9

 
9
9
9
.9

 
9
9
9
.9

 
S

C
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
1
.9

 
5
9
9
.9

 
5
9
9
.9

 
w

9
.9

 
9
9
9
.9

 
4
9
9
.9

 
9
9
9
.9

 
5
9
9
.9

 
'3

9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
5
9
9
.9

 
9
9
9
.9

 
C

9
9
.9

 
9
9
9
.9

 
9
9
1
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
-9

.. 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
.9

 
9
3
.9

 
9
9
.9

 
9.
0.
 

S
P

E
E

D
 

I
/

U
C

 

n
.
9

 
9

.0
. 

9... 9
9
.9

 
9

I.
9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9.. 

9
 

9
9
.9

 
9
9
.9

 
9
9
.9

 
$
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9

9
 .. 

9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.3

 
e
9
.9

 
9
S

.Q
 

9
9
.9

 
m

9.
9 

9
9
.9

 
9

9
 .. 

9
9
.9

 
9
9
.. 

99
..*
 

9
9

.w
 

9
9

 -9
0

 
9
9
.9

. 
9
9
.. 

9
9
..
 

9
9
.9

 
99

.. 

v 
C

O
.9

 
W

S
L

C
 

w
.9

 
*
. 
.. 

9
9
.9

 
w

 0.
 

9
9
.9

 
9
9
.9

 
w

 0
9
 

w
.9

 
9
9
.9

 
9
9
 .9

 
9
9
 .9

 
w

 .9
 

9
9
.9

 
w

 -9
 

w
 .9

 
9
9
.9

 
9
9
.9

 
9
9
 0

9
 

9
9
 .9

 
9
9
.9

 
9
9
 .9

 
9
9
 .9

 
9

9
.9

 
9
9
 .9

 
9
9
.9

 
w

.9
 

w
 .9

 
9
9
.9

 
9
9
.9

 
v
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
w

 .9
 

9
9
.9

 
Q

O
.. 

9
.

0
9

 

9
9
.9

 
-
4

 
, 

9
9
.9

 
w

 m
e

 

C
O

T 
1
 

0
6
 
a
 

3
1
5
.1

 
rw

.. 
w

9.
. 

-9
 
.. 

9
9
9
.9

 
9
9
9
.. 

9
9
9
 .. 

9
9
9
.. 

3
2
4
.7

 
3
2
5
.4

 
1
2
4
.7

 
3
2
4
. 
I
 

3
2
3
.1

 
3
2
1
.1

 
3
2
3
.4

 
3
2
2
.2

 
1
2
2
.6

 
3
2
8
.5

 
3
2
1
.1

 
3

2
i 

a
3

 
3
2
0
.1

 
1
2
1
.9

 
3
2
2
.1

 
3
2
2
.9

 
1
2
2
.0

 
2
2
2
.4

 
3
2
2
.9

 
3
2
5
.0

 
3
2
5
.4

 
S

9
9
.9

 
9
9
9
.. 

9
9
9
.9

 
9
9
9
.9

 
s

w
 09

 
9
9
9
.q

 
9
9
1
..
 

9
9
9
 .. 

9
0
1
..
 

w
.

9
 

9
9
9
.. 

9
9
..
 . m

a 
a

t0
 

-6
 7
.4

 .. .. 9
9
.9

 
w

.9
 

9
9
.9

 
.*
.. 

w
 .. .... 4.
. 

4
.3

 
3
.9

 
3
.6

 
3
.3

 
3
.1

 
2
.9

 
2
.6

 
2
.3

 
1
.9

 
8
.7

. 
1

0
s

 
1
.s

 
1
.3

 
1
.2

 
0
.9

 
0
.6

 
0
.4

 
0
.2

 
0
.2

 
0
.1

 
9
9
.9

 
w

.9
 

w
.. 

9
9
.9

 
9
9
.9

 
q
9
.9

 
99

.. .. 0. ... . nm.
 

- 9
.0

9
 

-0
. 

'..
 

. 
*.. 

L
,

 
- 

,,
. . 

, 
. 

, 
.

-
-

-
 -.

 
d

.
.
.
 

. 
.-

,-
 .

.,
. 

--
.-

-,
. 

. 
. 

r
.

 





P
O

T
 '
1
 

0
0

 (
I 

2
9

1
 .... 9

9
.9

 
9
9
.s

 
2

9
I.

I 
8.
2.
 

C
 

2
9
2
.8

 
a

9
2

0
 

2
0

0
.1

 
3
0
0
.9

 
SO

.. 
I
 

3
IO

.L
 

3
1
1
.2

 
3

1
2

d
 

3
1
2
.9

 
3
1
3
.3

 
3
1
4
. 
I
 

3
1
5
.s

 
3
1
0
. 
I
 

3
1

6
A

 
3
1
0
.0

 
3

1
9

0
2

 
3

2
0

.I
 

3
2
1
.0

 
3

2
1

 -8
 

3
2
2
. 

9
 

3
2
3
.E

 
3
2
4
 

0
 

3
2

4
.1

 
3

2
S

.l
 

3
2
7
. 

1
 

3
2
8
 

3
 

3
-0

 
0

 
3
4
1
. 

C 
s
4
e
.s

 
3
8
0
 re

 
m

6
.C

 
4

0
9

.1
 

0
.0

4
 

0
. 
d
 

w
4

 

I
 C

O
T

 
. 

om
 (

I 

31
0.

. 
S
99

.. 
9
9
9
.9

 
0
9
9
.. 

m
1

.a
 

3
1
1
.4

 
1

1
9

.t
 

3
1
0
.. 

s
2
2
.4

 
3
2
4
.5

 
3

lS
.l

 
31

2.
. 

3
8

3
.1

 
3
1
4
.6

 
3

1
9

0
s

 
31

6.
. 

11
4.

. 
3
1
T

.4
 

3
1
0
.1

 
3
1
9
.0

 
3
tO

.5
 

3
2

1
 a

5
 

3
2
2
.2

 
3
2
2
. 

1
 

3
2
2
.2

 
3
2
3
.0

 
3
2
3
.4

 
32

.. 
1

 
3
2
4
.4

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
99

9.
. 

.n
 4

 
9
9
9
.9

 
9
9
9
.9

 
9
9
9
.9

 
m

e.
. 

a.9
.. n
.. 

I
S

 I
t
0

 
Q

V
I.

 

6
. 
0

 
0
0
0
. 

0
0
.9

 
0
9
.. 1
.1

 
1.

1 
7

4
 

6
 0. 

0.
 0

 
0
 0

4
 

3
0

 I
 

0
.1

 
0
.7

 
0.
. 

0
.7

 
0..
 

0
.7

 
0

.1
 

0
.6

 
0

 0
6

 

0.
6 

0.
7 

0
 0
5 

0
0

s
 

0
.2

 
0..
 

0
.0

 
0

 0
0

 
0
.0

 
-0

9
 

w
.9

 
w

 0
9
 

0
9
..
 

9
9
.. 

n
 .. 

9
.0

9
 

0
0
.9

 
n

.
9

 
-0

. .. 09 n
.. 

cw
rc

r 

1
2
.7

 
9
9
.9

 
9
P

.9
 

99
.. 

1
3
.6

 
1
6
.0

 
1
3
.5

 
2

1
 .O

 
2
3
.5

 
2
6
.1

 
2
9
.7

 
3
1
.3

 
3
a
.o

 
1
6
.7

 
3

9
.4

 
4
2
.3

 
4
5
.1

 
4
J
.O

 
S

l .
o 

5
4
.d

 
5

7
.2

 
6

0
.4

 
6

3
.4

 
6
7
.0

 
7
0
.4

 
7
4
.0

 
7

7
.7

 
8

1
 .s 

e
5
.s

 
8
9
.7

 
9

4
.0

 
5

9
.6

 
1
0
3
.6

 
1
0
9
.8

 
1
1
4
.6

 
1

2
0

.1
 

1
2

7
.1

 
1
3
5
.7

 
-9

.9
 

9
9
.9

 
9
9
.9

 

Ot.
 

P
I
 

0
. 

C
 

7.
 
I
 

9
9
.9

 
9
9
.9

 
9
9
.9

 
7

0
s

 
7
.3

 
7.
 

4
 

s.
 
a 

9.
 
0

 
a.

 3
 

-6
.S

 
-2

4
.4

 
-2

4
.4

 
-2

4
.4

 
-2

4
.9

 
-2

4
.3

 
-2

s
. 
. 

-a
7

0
s

 
-2

9
.2

 
-2

9
.0

 
-3

0
. 
I
 

-2
1
.9

 
-3

3
.4

 
-3

7
.9

 
-4

1
.1

 
-6

1
.1

 
-6

2
. 

3
 

-4
50

.8
 

-s
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
99

.. 
9
9
.9

 
5
9
.9

 
9
9
.9

 
9
9
. 

9
 

9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 

-0
. 

e
n

. 
-0

9
 

m
n

. 
.

n
o

*
 

w
e

. 
w

..
 

m
e.

 
...om 

M
. 

9
0
0
.9

 
.n
. 

-0
0

 
e

n
. 

w
.

9
 

9
n

.
 

m
.. 

s
w

. 
9
0
9
.. 

-9
. 

m
..
 
.n

. 
.n

.. 
w

.. 
w

e.
. 

m
. 

w
e.

. 
m

. 
9
0
9
.9

 
-9

. 
m

.. 
.n

. 
-
0

. 
.9

9.
 

9
0

.0
9

 
.... 

m
.. 

mo
m, 

9
n

.9
 

w
e.

 
m

.. 
9
-0

 
-0

9
 

9
-0

 
w

..
 

9-
0 

w
.

9
 
9
9
0
. 

w
.9
 

9
-0

 
0.
..9

 
*
n

o
 

w
..
 

9-
0 

99
9.

. 
.-.

 
-
0

. 
9

w
. 

99
9.

. 
9
.0

. 
0
.9

..
 

9.9
. 

vo
w

.. 
9
-0

 
0
.9

.9
 

.9
9.

 
-0

. 
.n

. 
-
0

. 
9-

0 
w

.
9

 
9
9
0
. 

.*.
.. n. 

.om
.. 

.
n

o
 

-0. 
W

-0
 

.0
..
..
0
..
 

ow
.. 
.... 



9: ftt3tttt??ff?r???rtrYI??$:?Yt?O.o.Y??:?o,ft? JC o n  r o o  e e s t $ ~ ~ ~ f m * . D 3 2 : Z : 2 ? . f f 3 Z 2 t ~ ~ ; ; ; ; ~ E # ~ ~ ~ ~ E t t  
2 " 2  

r '  



6
-6

6
 

6
'6

6
 

6
.6

6
 

6
-6

6
 

6
.6

6
 

6
.6

5
 

6
-6

6
 

6
-6

6
 

6.6. 
6

-6
6

 
6

-6
6

 
6
.6

6
 

4
 W

t- 
L

 *S
C

- 
2
.1

C
- 

1
 -m

e- 
6
.9

2
- 

9
.6

2
- 

s
-s

t- 
e

-It- 
1
.6

6
- 

.
.
&

I
-
 

0
.9

1
- 

4
 -c

1
- 

6
.2

1
- 

4
.1

1
- 

e
.6

- 
0
-e

- 
1

 -9
- 

0
-c

- 
e

-1
- 

t
-
9

 
0

-1
 

*-z 
2
-C

 
e
-. 

6
.6

6
 

6
-6

6
 

I-b
b

 
6
.6

6
 

e
-c

 

3
 so 

1
d

 .# 6.6. 
6

-$
6

 
6

-6
6

 
6
. 
b
*
 

4
-6

6
 

6.6. 
6

-6
6

 
6

-6
6

 
6
.6

6
 

6
.6

6
 

6
.6

6
 

a
-6

6
 

0
-a

c
- 

&
*L

C
- 

1
-a

t- 
6
-.a

- 
4
-1

2
- 

1
*e

1
- 

:-s
t- 

**C
I- 

0
-1

 1- 
I*

@
-
 

.*.- 
6
.2

- 
0
.0

- 
4

-1
 

t-c
 

0
-5

 
2

-4
 

a
*. 

S
-4

 
c
 -1

 
c

-0
 

a
*
@

 
e

-0
1

 
t
-
c

 1
 

*.-s 
1

 
6

-6
6

 
6

-6
6

 
6

-6
6

 
e
0
m

1
 

3
 S

O
 

aA 

.... ...Y
 

*
Y

.
 .
*
U
.
 

=- 
6

.Y
. 

-... .
*
a
 

*.
..

 
a*...

 
9
.. .-... 

-
U

. .-
Y

. 
*
U

. .*
m

 
- 

-.H
.-... 

*..
. 

.
O

W
 

*
M

 .-
Y

. 
-
Y

.
 6

-6
.6

 
-
M

 6
.Y

. 
*e

1
1

 0
.U

 
*1

1
1

 
**.I 

*.a1 
.*A

1
 

*.11 
.-0

1
 

-6
1
1
 
e
-C

t 
-0

2
1

 e
-1

1
 

*
U

1
 W

e
8

 
*S

S
l 4

-6
 

e
.1

 
A
*. 

-4.1 
e-. 

-.La 
9
-4

 
-o

w
 r

-A
 

-2
4

1
 e

-1
 

-
a

1
 A

*. 
- 

*
u

1
0

-
. 

-1.1 .-. 
=..1 

6.. 
*a

0
8
 a*. 

-l.t 
0
-. 

*
to

t w
e

 
*L

O
2
 

0
.2

 
*
U

S
 6

.8
 

*W
S

 
2
.1

 
*so

. 
.-• 

*
M

 6
.Y

. 
*

M
 6
-

W
 

-
U

. 6
-s

w
 

-. 
e

9
 

6
 
b
b
 

.*a
4
 

6
.4

6
 

.*b
b
 

**b
b

 
.=

b
b
 

6
.Y

 
6
.4

6
 

6
-b

b
 

6
 
b
b
 

6
-b

b
 

6.6. 
**a 
so. 
4
-• 

.-0
 

e
-1

 
4
.0

 
0
.1

 
c

-1
 

e-B 
0
.6

 
' .*

I 
2

-2
 

C
o

t
 

0
-2

 
e

-t 
e

-C
 

c
-c

 
a-. 
e

-e
 

0
-4

 
t
o

. 
.-s 
a*. 
0

-s
 

6-.. .*
Y

 
6
.- 

6
.Y

 
C

am
 



w.. 
~ ~ e a o ~ - ~ o n o n - e o ~ o ~ a a a e ~ o e n ~ ~ ~ . e w ~ ~ a n ~ * ~ ~ e  a w n  
; ; o  *-. 

z - ~ o ~ - - - - ~ ~ N N ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ c c c o ~ o o o o - - ( Y ~ o o ~  
U - - - - - -  k k a 

em. 







~ e ~ ~ e ~ - e ~ e ~ n o e ~ ~ m - m n o ~ ~ o ~ n n o ~ ~ ~ ~ ~ ~ ~ m e ~ e e e  ......................................... 
, 0 ~ 0 ~ 0 O 9 ~ * D H b R n @ O N * t O @ 0 0 8 0 O N O 8 0 0 0 0 ~  0 0 0  5; 0 8.8. o o o o o e o e o o o o  - -  r . - - - - . .  N N N N O  

Y m m m ~ n n n n m n n n n * 1 n m ~ n n n n m n n n n P ~ m n o ~ ~ ~ ~ 8 f  8 8 $ ! I  

- 0 0  ... 
w n -  
0 0 0  
N N N  

W U  0 0 ~ O V C h C V 8 1 ~ ~ O ~ ~ S D O - N O W 8 N U ~ V U F D N C N C C O U Y O ~ 0 D  
C O  Y D P  I t I l - - - - - - N ~ N m m n e ~ # m m n e n n o o e o  Z c d  

1 I ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1  u a  z 1 0 a  

r e -  ... 
C I) U 
Q Y Q  
r) Q Y 
nnr)  



? ? ?  
m o n  
* * W  





8 8  tftftttftttf:t??t??f:t3:t$r::t??c::ff:ttt? ?: L urn n e e  ~ e ~ ~ ~ e ~ n ~ o ~ n n ~ ~ e c e n n i l ~ n n w c o  ~2 ~ o 0 0 t X t ~ S t e - w ~ u - - - - - - - - - - - - - w w n ) n * o m - $ $ ~ t  
9 





S
T

A
T

lO
N

 
M

).
 

1
8

 
U

T
O

W
. 

N
L

1
 M

E
X

IC
O

 

P
R

C
 S

 
*a

 

8
0

3
.0

 
1

0
0

0
.0

 
9
7
5
.0

 
9

8
0

 -
0

 
9

2
5

.0
 

9
0

0
.0

 
0

7
s

 0
0

 
0
5
0
.0

 
8

2
5

.0
 

0
0
0
.0

 
7

1
 5
.0

 
7

s
0

 D
O
 

7
2
5
.0

 
7

0
0

.0
 

6
7

5
.0

 
6

1
0

.0
 

t2
5

.O
 

6
0
0
.0

 
5

7
5

.0
 

5
5

0
 -
0

 
5

2
s

. 
0
 

5
0

0
.0

 
4
7
5
.0

 
4
5
0
m

0
 

4
2

5
.0

 
4

0
0

.0
 

3
7

5
 0

0
 

3
5

0
 -

0
 

3
2
S

.0
 

3
0

0
.0

 
2
7
5
.0

 
P

1O
.O

 
2
2
5
.0

 
2

0
0

.0
 

1
7
5
.0

 
1
5
0
.0

 
1

2
5

.0
 

IO
0
.O

 
7

5
.0

 
3

0
.0

 
2
s
. 

0
 

B
V

 
S

P
E

E
D

 
W

E
4N

S
 

C
L

L
V

A
ll

G
h

 
A

h
G

L
C

 
E

C
T

b
tE

N
 6

 
4

N
C

 
1

0
 

D
E
G

 
8

V
 

T
E

M
P

 
U

L
L
W

S
 

T
W

P
E

R
A

T
U

R
L

 
C
R
 

T
t

N
 L

A
V

E
 
b

L
E

N
 

S
W

tC
ll

M
L

T
C

O
 

**
 8

5
' 

Y
t
C

O
 W

tb
N

S
 

U
C

V
A

II
O

W
 
A

h
C

L
C

 
L

E
S

S
 

1-
N

 
O

C
O

 





)
I

t
 l
 G

M
l 

G
F

I
 

1
9
3
9
.0

 
9
9
.9

 
9
.0

9
 

9
9

.9
 

9
1

.9
 

9
9

.9
 

9
9

.9
 

9
9

.9
 

9
9
.9

 
I9

S
9

.9
 

2
2

2
3

.3
 

2
~

9
3

.2
 

2
7

7
0

. 
7
 

3
0

5
6

.6
 

3
3
5
0
.4

 
3

6
5

2
.2

 
3

9
t6

.2
 

b
2

8
8

.9
 

b
6

2
i.

O
 

1
9

6
6

.3
 

S
3

E
. 
I
 

5
6
9
3
.6

 
6

0
?

@
.9

 
6

4
8

1
.7

 
6

9
0

3
.2

 
7
3
0
5
.9

 
7

8
0

9
.9

 
8
2
S

C
.9

 
8

a
lS

.8
 

9
3

6
4

 
3
 

9
9

5
1

.2
 

1
0
5
7
..3

 
lI

P
S

4
.l

 
a

I9
9

2
.2

 
1

2
0

2
6

.6
 

l3
T

S
3

.6
 

1
4
9
2
2
.2

 
lb

3
1

4
.7

 
9

9
.9

 
9

9
.9

 
w

.
9

 

T
E

M
P

 
O

C
 

C
 

1
0
.0

 
9

9
 .. 

99
.. 

9
s

 0
9

 
9

9
 .. 

9
9

.9
 

9
9
.9

 
9

9
 .. 

9
9
.. 5
 0
9
 

I
 .9

 
5
 0

s 
s
 0

0
 

2.
. 

0
 .t
 

-0
.9

 
-2

.3
 

-s
o

2
 

-7
.0

 
-8

0
.4

 
-1

2
.9

 
-1

5
.6

 
-1

7
.9

 
-2

0
.2

 
-2

2
 
-4

 
-2

5
.6

 
-2

9
.7

 
-3

2
.8

 
-3

7
.0

 
4

1
.
1

 
-4

9
.5

 
-1

1
.1

 
-s

7
.2

 
-6

1
 -

0
 

-s
7

 .
5
 

-6
9
.4

 
-6

0
.2

 
-5

9
.2

 
ss

 0
9

 
9

9
 .. 

re
.. 

U
 C

O
W

 
U

S
E

0
 

4
 0

9
 

9
9
.9

 
9
3
.9

 
9
9
.9

 
9

-0
9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
9
9
.9

 
-4

.4
 

-2
.6

 
-3

.2
 

-S
o

6
 

-5
.2

 
-2

.3
 

4
.0

 
IO

.9
 

1
3

1
0

 
1
8
.3

 
1
7
.1

 
1
9
.7

 
2
0
.4

 
2
2
.7

 
2
6
.0

 
3
1
.5

 
3
6
.4

 
3
7
.2

 
4
1
.3

 
3

9
-0

 
b

7
4

 
S

l.
3

 
8

4
 0
4 

46
.. 

O
Z
.7

 
4
3
.9

 
3
0
.9

 
4
2
.0

 
9
9
.9

 
...9 ...e ..r9

 

v 
C

O
W

 
*/

W
e

 

4
 -
9

 
9
9
.9

 
w

.9
 

w
 .9

 
99

.. 
w

 0.
 

9
9

.9
 

w
.. 

9
9

.9
 

-6
.6

 
-4

 *
* 

-
s
o
3
 

1
.2

 
6

.8
 

9
.5

 
1
0
.9

 
9

.9
 

1
1
.0

 
1
1
.0

 
1

0
.0

 
e 

0
0

 
e 

-0
 

9
.3

 
9
 .9

 
T

 -
9

 
6
.3

 
6

.7
 

9
.0

 
3

.6
 

3
. 

4 
3
.S

 
3
.0

 
0
 8

6
 

9
 .9

 
-2

t 
0
%

 

3
2
.4

 
3
.2

 
9
.0

9
 

9
.
0

.
 

, 
w

.9
 

w
e

. 

0
.0

 
Om

 
99

9.
. 

...a 
.w

.. 
*
n

o
 

m
.. 

.
n

o
 

9
0
.0

9
 

9
9
%

 
9

9
9

.9
 

9.9
. 

9
9

9
.9

 
9

9
9

0
 

w
..
 

..9. 
9

w
.9

 
.9.. 

0
.t

 
3
1
s
. 

0
.6

 
2
0
2
. 

1
.1

 
2
0
1
. 

1
.3

 
2
0
9
. 

1
.3

 
1
.3

 
2
S

O
r 

2
3
0
. 

' 

te
s

 
3
0
2
. 

1
.7

 
W

S
. 

2
.4

 
9
. 

3
.s

 
2
4
. 

b
.0

 
3
4
. 

6
.3

 
4
1
. 

7
.9

 
1
0
.0

 
5
2
. 

12
.. 

ss
. 

1
8
.2

 
so

. 
1
e
.e

 
6
3
. 

22
.. 

6
6
. 

2
b

.T
 

6.
1 

3
1
.6

 
7
0
. 

3
7
.0

 
7
1
. 

w
.2

 
7
5
. 

S
1
.S

 
1.. 

5
9
.2

 
7
0
. 

. 
6
0
.0

 
7.0

 
0
0
.3

 
1
.. 

m
.1

 
8
1
. 

9
4
.3

 
0
1
. 

w
.

9
 
9
9
%

 
.aa.. 

.n
. 

-0
- 

-0
 

-0
9
 

m
. 









- i l w  
c ~ e e e e e e e e ~ o ~ ~ e ~ e ~ ~ ~ - o ~ m ~ - n n ~ ~ m e ~ ~ e m e e e e e e  u z  
. u  ;;;;;;;;;;;f;;i$$;;c';g;$;~;;;b';$;b';;;o';$; e m '  
.a Y m C ( P m Y 9 V  

r 
l r r r r - m r - N N N e 9 9 O n p 9 O ~ C O O ~ O C O O  Z Y C  

Y O  I 1 0 ~ 1 1 1 I l 1 1 1 0 1  U w 
0 t P 1  



~ ~ ~ ~ ~ ~ ~ - m n n o o w w ~ m n m ~ - n m m ~ m ~ c ~ ~ ~ ~ o ~ - m e ~ ~ ~ e o  ....................................... 
3 0 Q R N Q - - - N N N " 0 0 0 - - 0 0 - - 0 0 - N N - - N - N v - e m 0 *  
O P O  I I 1 1 1  I I I I ~  90%:8 



APPROVAL 

AVE-SESAME I11 : 25-MB SOUNDING DATA 

By Steven F. W i l l i a m s ,  Myron L. Gerhard, 
Luke P. G i l c h r i s t ,  and Robert E. Turner 
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