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DATA FOR NASA'S AVE VI EXPERIMENT:
25=-MB SOUNDING DATA AND SYNOPTIC CHARTS

by iy

Leonard R, Dupuis
Texas A&M University
College Station, Texas

and

Kelly Hill
George C. Marshall Space Flight Center
Marshall Space Flight Center, Alabama

I. Introduction

To date, NASA has conducted five Atmospheric Variability Experiments
(AVE) and two Atmospheric Variability and Severe Storm Experiments (AVSSE).
The dates, observation times, and data reports are detailed in Table 1.
This report contains the data and information concerning AVE VI.

The AVE experiments are conducted primarily for the purpose of
studyirg atmospheric variability with emphasis on spatial and temporal
changes in the structure of the atmosphere that could be determined from
soundings taken at 3-h intervals and would not be detected in soundings
taken at 12-h intervals. Studies, in fact, have shown significant vari-
ability and changes in atmospheric structure from the 3-h data that are
not present in the 12-h data (Scoggins et al., 1973; Overall and Scoggins,
1975; and Wilson and Scoggins, 1975).

The data reduction program and error analysis have been presented

by Fuelberg (1974).

II. The AVE VI Experiment

Twenty-two rawinsonde stations participated in the AVE VI experiment.
A list of these stations is presented in Table 2, and their locations are
mapped in Figure 1. Soundings were taken at eight times: May 27, 1977
at 0000 GMT, 1200 GMT, 1500 GMT, 1800 GMT, 2100 GMT, and May 28 at
0000 GMT, 0300 GMT, and 1200 GMT.

The main objectives of the AVE VI experiment are to compare satellite
data with rawinsonde data and to investigate the structure and dynamics

of the atmosphere associated with severe storms (with particular interests
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Table 2. Rawinsonde stations participating in AVE VI experiment.

Station Number Location
229 (CKL) Centerville, Alabama
235 (JAN) Jackson, Mississippi
240 (LCH) Lake Charles, Louisiana
247 (GGG) Longview, Texas
255 (VCT) Victoria, Texas
260 (SEP) Stephenville, Texas
261 (DRT) Del Rio, Texas
265 (MAF) Midland, Texas
322 (MsSL) Marshall Space Flight Center, Alabama
327 (BNA) Nashville, Tennessee
340 (LIT) Little Rock, Arkansas
349 (UMN) Monett, Missouri
353 (OKC) Oklahoma City, Oklahoma
363 (AMA) Amarillo, Texas
433 (SLO) Salem, Illinois
451 (DDC) Dodge City, Kansas
456 (TOP) Topeka, Kansas
532 (PIA) Peoria, Illinois
553 (OMA) Omaha, Nebraska
562 (LBF) North Platte, Nebraska
654 (HON) Huron, South Dakota
662 (RAP) Rapid City, South Dakota

once again focusing on temporal and spatial variability of atmospheric
parameters). For these reasons, the AVE VI experiment was conducted
during a period when much convective activity was present and rapid changes

in the weather pattern were expected to occur.

III. Discussion of Basic Data

A. Collection of Data. Original information from which sounding

data were computed was sent to the Atmospheric Sciences Division, NASA/
Marshall Spac: Flight Center (MSFC), Alabama. Texas A&M University
personnel extracted data from all relevant charts, keypunched the data into
cards, and computed the soundings using previously prepared computer
programs.

B. Methods of Processing. The procedure used to compute soundings
i3 similar to that used on the AVE III, IV, and V data 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
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data. Additional checks included first differences of calculations
temperatures and dew-point temperature as well as the plotting of constant
pressure charts for 850, 700, 500, 300, and 200 mb for all release times
and time cross sections for each station. Suspected erroneocus data were
thoroughly checked with the original "raw" data strip chart information

and appropriate corrections made.

The final data set of the AVE VI experiment consists of data computed
at each pressure contact and at 25-mb intervals. Thermodynamic quantities
were computed at each pressure contact, while wind data were computed from
30- or 60-s interval angle data by means of a centered finite difference
and interpolated for each contact or 25 mb level.

It is important to note three procedures employed in the processing
of these data (these procedures were first used in the AVE III experiment).
They are: 1) Humidity values, including dew-point temperatures, are
computed at temperatures only above -40°C; at temperatures below -40°C,
humidity values are missing and indicated by a field of nines (i.e., 99.9).
Moisture values are computed down to a relative humidity of 1%. If the
value falls below 1%, it is set equal to 1% and used in the 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
6°, while two asterisks denote angles less than 6°). 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 an  speed are determined
from interpolating the 25-mb value of the u- and v-wind cowmponents. These

procedures appear in both the contact and 25 mb data.

IV. Discussion of Sounding Data

A. Accuracy Estimates. Estimates of the RMS errors in the therino-

dynamic quantities of the AVE VI data are the same as those for all AVE
exreriments and are those given by Fuelberg (1974). These estimates are
presented in Table 3.

The RMS errors for wind speed and direction are difficult to describe
since they are a function of tracking geometry and other factors. Miximum
RMS errors for winds computed at 30-s intervals (based on the worst geo-
metric tracking configuration) are: at 700 mb, 2.5 m s-l for an elevation

angle of 10°, and 0.5 m s-l for an elevation angle of 40°; at 500 mb,

et R i m— e e
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Table 3. Estimates of the RMS errors in thermodynamic quantities of

AVE VI data.
Parameter Approximate RMS Error é

Temperature 1°c

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;
50 gpm at SO mb.

4.5 m s-l and 0.8 m s-1 for the same elevation angles; and at 300 mb,

7.8 ms
gcalar wind speed at the various levels, maximum RMS errors in wind

and 1.0 m s-l, respectively, After assuming typical values of

direction were determined. The maximum RMS errors at 700 mb range from -
9.5° for an elevation angle of 10° to 1.3° for an elevation angle of 40°,
At 500 mb the errors are 13.4° and 1.8° for the same elevation angles,
while at 300 mb the maximum errors are 18,.0° and 2.5°, respectively. The
accuracy of the wind data at pressure contacts and at 25-mb intervals is
greater than that stated for the 30-s winds because of the added smoothing
and interpolation performed. In addition, errors cited for the 30-s
winds were maxima for the stated conditions.
B. Tabulated Data. An example of AVE VI contact data is given in
Table 4, with an explanation of the column headings given in Table 5. A

listing of those soundings that were missing or terminated before comple-
tion is given in Table 6 along with the reason for early termination. 1In
Table 4, the first line of data for the time of 0.0 minutes is surface )
data. A series nf nines is used to indicate missing data. The three )
numbers in the upper right-hand corner are the number of pressures com-

puted, the minimum pressure obtained (mb), and an angle identifier with

the value 0 for 30-s8 angle input and 1 for l-min angle input. The contact

PET-"1 P N

data are available in paper form or on magnetic tape from the Atmospheric
Sciences Division, George C. Marshall Space Flight Center, Alabama 35812.
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Table 5. Explanation of column headings of tabulated sounding data for
the AVE VI experiment.

TIME (MIN) Time after Balloon relecase.

CNTCT Contact number,

HEIGHT (GPM)

PRES (MB)
TEMP (DG C)

DEW PT (DG C)
DIR (DG)

SPEED (M/SEC)

U COMP (M/SEC)

V COMP (M/SEC)

POT T (DG K)

E POT T (DG K)
MX RTO (GM/KG)
RH (PCT)

RANGE (KM)

AZ (DG)

Height of corresponding pressure surface in
geopotential meters.

Pressure in millibars.,

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.

NOTE: An asterisk indicates that wind quanti-
ties are based on an elevation angle that is
between 10° and 6°. A double asterisk indicates
that the elevation angle is less than 6°.

The E-W wind component, positive toward the east
and negative toward the west.

The N-S wind component, positive toward the north
and negative toward the scuth.

Potential temperature in degrees Kelvin.
Equivalent potential temperature in degrees Kelvin.
Mixing ratio in grams per kilogram.

Relative humidity in percent.

Distance balloon is from release point along a
radius vector.

Direction toward balloon measured clockwise from
true north,

O b T
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Table 6. Soundings missing or terminated before completion.

Station

Date/GMT

Reason

Midland, Texas

Topeka, Kansas

Marshall SFC, Alabama

Topeka, Kansas

Marshall SFC, Alabama

Midland, Texas

Topeka, Kansas

Peoria, Illinois

Marshall SFC, Alabama

Topeka, Kansas

5/217

5/27

5/27

5/27

5,27

5/27

5/27

5/27

5/28

5/28

002

002

002

122

152

152

152

182

032

122

Rawinsonde failure;
abrupt signal failure,
atmospheric interference.
Flight terminated after
92 min.

Rawinsonde failure; Signal
fading, Flight termi-
nated after 62 min.

Complete sounding missing

Ground equipment failure.
Flight terminated after
62 min.

Rawinsonde failure.
Flight terminated after
55 min.

Rawinsonde signal failure.
Flight terminated after
92 min. '

Ground receiver adjusted
during flight, @ 26 min.

Rawinsonde switching
failure. Flight termi-
nated after 68 min.

Ground equipment failure.
Flight terminated after
61 min.

Rawinsonde failure.
Flight terminated after
76 min.
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The contact data interpolated for 25-mb intervals are presented
following Section V. The column headings are identical to those used
for the contact data and are described in Table 5. The soundings are
arranged by time and appear in ascending order by station number for
¢ i1ch time. The first line of data indicates the surface report which is
tnllowed by data from 1000 to 25 mb., In cases where the surface pressure
1s less than the given 25-mb pressure value, missing data (nines) are
indicated for each guantity. This is also done when the sounding termi-

nrates before the 25-mb level is reached.

"o Synoptic Charts

Surface and 700 mb synoptic charts for the beginning and ending of the
vbservational period, May 27 at 0000 GMT and May 28 at 1200 GMT, are
presented in Figs. 2 and 3. The maps are simplified and depict only the

overall synoptic situation existing at these times.
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