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25-MB SOUNDING DATA AND SYNOPTIC CHARTS

POR NASA'S AVE II PILOT EXPERIMENT

by

James R. Scoggins1
Texas A& University
College Station, Texas
and

2
Robert E, Turner

NASA Marshall Space Flight Center
Huntsville, Alabama

I. Introduction

The first NASA Atmospheric Variability Experiment (AVE I) was
conducted during the period February 19-22, 1964. Data for AVE I were
presented by Scoggins and Smith (1973a and b), and a compilation of
studies from AVE I has been presented by Scoggins, et al. (1973).
The results from AVE 1 demonstrated conclusively that systems with a
time scale less than 12 hours are present which lead to large temporal
and spatial variations in the observed structure of the atmosphere and
in weather, Also, AVE I demonstrated the need for additional experi-
ments of this type in order to better understand physical processes
in the atmosphere and their influence upon changes in local weather
conditions.

The second NASA Atmospheric Variabiiity Experiment (AVE II) has

been planned to consist of three separate observational periods.

1Professor of Meteorology and Difector, Center for Applied Geosciences.
Aerospace Engineer, Aerospace Environment Division.
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AVE II will be similar to AVE I except that the periods during which
observations are taken will be of a shorter duration and the method of
data processing changed somewhat in order to take maximum advantage
of the capabilities of the rawinsonde system. The first observational
period for AVE II was a pilot experiment which was conducted from 12 GMT
May 11 to 12 GMT May 12, 1974. During this period rawinsonde soundings
were taken at intervals of three hours over the eastern United States
east of approximately 105° west longitude. The purpose of this
report is to present the rawinsonde data and synoptic charts for the
AVE 11 pilot experiment. Data from other sources such as satellite,
radar, and surface stations also are available. These data will be
presented as appropriate in subsequent reports prepared from the
analysis of the data.

The second and third observational phases of AVE II will be
conducted in the Fall of 1974 and the Spring of 1975. The exact dates
will depend upon the availability of the SMS and other satellites,

synoptic conditions, coordination with other agencies participating

in AVE 1I, and other factors.

I1I. The AVE Il Pilot Experiment

There were 54 rawinsonde stations participating in the AVE II
Pilot Experiment. These are shown in Fig, 1 and a tabulated listing
is presented in Table 1. Soundings were made at 3-hr intervals at
each station beginning at 12 GMT on May 11 and ending at 12 GMT on May
12, 1974. The objectives of AVE II are to evaluate the accuracy and

representativeness of quantitative satellite data, to investigate the

AN
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Table 1

List of Rawinsonde Stations for AVE II Pilot Experiment

Station Number Location
11001 (MSF) Marshall Space Flight Center, Alabama
22001 (OUN) Norman, Oklahoma
22002 (FSI) Ft. Sill, Oklahoma
22003 (LNS) Lindsay, Oklahoma
22004 (FTC) Ft. Cobb, Oklahoma
22005 (CHK) Chickasha, Oklahoma

201 (EYW) Key West, Florida

202 (MIA) Miami, Florida

208 (CHS) Charleston, South Carolina
211 (TPA) Tampa, Florida

213 (AYS) Waycross, Georgila

221 (VPS) Eglin AFB, Florida

226 (MGM) Montgomery, Alabama

232 (BVE) Boothville, Louisiana

235 (JAN) Jackson, Mississippi

240 (LCH) Lake Charles, Louisiana
248 (SHV) Shreveport, Louisiana

250 (BRO) Brownsville, Texas

255 (VCT) Victoria, Texas

260 (SEP) Stephenville, Texas

261 (DRT) Del Rio, Texas

265 (MAF) Midland, Texas

304 (HAT) Hatteras, North Carolina
311 (AHN) Athensg, Georgia

317 (Gs0) Greensboro, North Carolina
327 (BNA) Nashville, Tennessee

340 (LIT) Little Rock, Arkansas

349 (UMN) Monette, Missouri

363 (AMA) Amarillo, Texas

402 (WAL) Wallops Island, Virginia
405 (IAD) Dulles Airport, Virginia
425 (HTS) Huntington, West Virginia
429 (DAY) Dayton, Ohio

433 (SLO) Salem, Illinois

451 (DOC) Dodge City, Kansas

456 (TOP) Topeka, Kansas

486 (JFK) Kennedy Airport, New York
494 (CHH) Chatam, Massachusetts

518 (ALB) Albany, New York

520 (PIT) Pittsburg, Pennsylvania
528 (BUF) Buffalo, New York

532 (PIA) Peoria, Illinois

553 (OMA) Omaha, Nebraska
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Table 1 (Continued)

Station Number Location
562 (LBF) North Platte, Nebraska
606 {(PWM) Portland, Maine
637 (FNT) Flint, ichigan
645 (GRB) Green Bty, Wisconsin
654 (HUR) Huron, South Dakota
655 (STC) St. Cloud, Minnesota
662 (RAP) Rapid City, South Dakota
712 (CAR) Caribou, Maine
734 (SSM) Sault Ste Marie, Michigan
747 (INL) International Falls, Minnesota
764 (BIS) Bismarck, North Dakota

\
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structure and dynamics of the atmosphere associated with severe
weather, and to investigate the temporal and spatial variability of
atmospheric parameters/systems of a scale smaller than that normally
detected from data measured at intervals of 12 hours. In order to
achieve these objectives it was desirable in the AVE II pilot experi-
ment to obtain data during a period when convective activity was
present, large horizontal temperature gradients existed, a jet stream
was present, a variety of cloud conditions existed, and rapid changes
in weather patterns could be expected during the period. We were
fortunate to select a period in which all of these conditions existed
inasmuch as the National Weather Service required a 48-hr notice prior
to the start of the observational period. A brief discussion of the

synoptic conditions is given in Section V.

I1I. Discussion of Basic Data

A. Collection. All original rawinsonde records and data
necessary for processing the soundings were sent to the Aerospace
Environment Division, NASA Marshall Space Flight Center, Huntsville,
Alabama, for subsequent processing. Most of these data, which were
generally in excellent condition, arrived within three weeks after
the experiment was conducted.

B. Methods of Processing. Personnel from Texas ASM University
and the Marshall Space Flight Center assembled in Huntsville and
extracted angle and ordinate data from the strip charts and keypunched

the data into computer cards. ‘ngle data were extracted at 30-sec



intervals except for some NWS regularly scheduled soundings for which
60-sec data were available, and ordinate data for ever: pressure
contact, The computer cards were subsequently sent to Texas A&M
University where all soundings were computed on the IBM-360 computer.
All keypunched data were carefully edited for errors by computing
first differences of all keypunched values, and then computing first
differences of the wind data and the thermodynamic data computed for
each contact. All questionable data points were checked against the
original strip chart records to insure that the correct information

had been extracted. A number of errors were discovered after these

_checks were made and the input data corrected. These are listed in

Table 2.

Thermodynamic data were computed for each pressure contact while
wind data were computed for l-min intervals which overlapped by 30
seconds then smoothed and interpolated for each pressure contact,
Thege detailed profiles were then interpolated for 25-mb intervals.
The 25-mb data are presented in this report and a subsequent report
will be prepared containing the contact data. Also, a technical
report is in preparation which describes in detail the methods used

to process the data.

IV, Discussion of Sounding Data
A. Accuracy Estimates. Estimates of the RMS errors in the

thermodynamic quantities of the AVE II pilot data are the same as
those given by Scoggins and Smith (1973) for the AVE I data, These

are as follows:
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Station

221
Eglin AFB,
Florida

250
Brownsville,
Texas

260
Stephenville,
Texas

261
Del Rio,
Texas

261
Del Rio,
Texas

494
Chatam,
Massachusetts

520
Pittsburg,
Pennsylvania

520
Pittsburg.,
Pennsylvania

Table 2

Known Errors Remaining in the Reduced Data

of the AVE II Pilot Experiment

Date/GMT

All time
periods

12/0600

All time

periods

11/1500

11/2100

12/1200

11/1800

12/1200

Azimuth angles are 180° out of phase.
Correct derived wind direction and
balloon azimuth location by 180°.

U and V wind components are 180°

out of phase.

The baseline (surface) wind direction
should be 140°, Correct U and V
wind components accordingly.

SEP on the raw data tape is indicated
as station 259 instead of station
260, The error does not exist in
other tapes.

The surface pressure should be 966.9
mb. Pressure altitude may be
corrected by subtracting 768 m from
each value given,

The surface wind direction should be
330°, Correct U and V wind
components accordingly,

The surface pressure should be 1013,7
mb. Pressure altitude may be corrected
by subtracting 34 m from each value
given,

The surface pressure should be 968.8
mb at contact 8.2, Correct pressure-
altitude by subtracting 104 m from
each value given, Contact 8 is non-
existent,

The surface pressure should be 961.3
mb. Pressure-altitude may be corrected
by subtracting 21 m from each value
given,
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Station

528
Buffalo,
New Yoric

637
Flint,
Michigan

734
Sault St.

Marie,
Michigan

147
International
Falls, iiontana

11001
Marshall Space
Flight Center,

Alabama

22004
Ft. Cobb,
Oklahoma

Table 2 (Continued)

Date/GMT

12/0900

11/1500

All time
periods

All time
pariods

All time
periods

12/0100

Abrupt change in elevation angle at
46 min after release. Cause unknown,

The surface pressure should be 979.3
mb, Add 52 m to correct pressure
altitude.

Sondes were released during light
rain and/or fog in near freezing
temperatures. Very high humidity
values may be due to a faulty sensor,
and cannot be corrected.

Incorrect station elevation was used;
subtract 12 m from all heights.

The surface pressure should be 961.7
mb. Add 93 m to all heights to
correct pressure altitude,

s
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Parameter Approximate RMS Error
Temperature 1°c
Pressure 1.3 mb surface to 400 mb; 1.1 wb

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 50 mb

The RMS errors for wind speed and direction ere difficult to
obtain and represent best estimates which are based upon experience,
continuity of the data in space and time, numerous error analyses based
upon different data reduction procedures, and intuition., In addition,
the errors are a function of tracking geometry which makes /i difficult
to present error estimates in a simple form. An error analysis, which
will be published in a subsequent report, indicates RMS errors for the
AVE II pilot data at 700 mb of about 2.5 meters per second at an
elevation angle of 10° and about 0.5 mps at an elevation angle of 40°,
At 500 mb the errors are 4.5 mps and 0.8 mps for the same elevation
angles, and at 300 mb the errors are 7.8 mps and 1.0 mps, respectively.
These errors are in agreement with those given by Scoggins and Smith
(1973) for the AVE I data as well as those previously presented by
other authors.

B. Tabulated Data. The sounding data interpolated for 25-mb

intervals are presented following Section V. An explanation of the
column headings is given in Table 3, and a list of missing soundings
is given in Table 4, The soundings are arranged by time and appear

in ascending order by station number for each time.

-
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Table 3

Explanation of Column Headings of Tabulated Sounding Data

TIME (MIN)
CNTCT

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)

for AVE II Pilot Experiment

Time after balloon release.
Contact number,

Height of corresponding pressure surface in
geopotential meters,

Pressure in millibars.

Ambient temperature in degrees Celsius.

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.

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

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

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.

NOTE: An asterisk following temperature indicates that time from release
and/or temperature were linearly interpolated between the closest
contact data; an asterisk following wind speed indicates an elevation

angle less than 9°.
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Station

208, Charleston

226, Montgomery

255, Victoria

265, Midland

22003, Lindsay

22004, Ft. Cobb

22005, Chickasha

T g A i S e
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[
7

the stated reasons,

each of the 9-time periods.

Date/Time

12/0252

11/1500

12/1115

11/1200

12/0300-
12/1200

12/0300-
12/1200

12/0300-
12/1200

Table 4

List of Missing Soundings in AVE II Pilot Experiment

i Soundings were not computed at the following stations and times for

Soundings are available at other stations for

Reason for Omission

Technical problems in the
reduction process.

Ordinate data not available due
to a malfunction in equipment,

Technical problems in the
reduction process,

Ordinate data not available due
to a malfunction in equipment.
Soundings not taken.

Soundings not taken.

Soundings not taken.

P

RS
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In the listing for each sounding the first line of data for a time
of zero minutes is surface data., A series of nines is used to indicate
missing data. In all soundings, data are printed from 1000 to 25 mb
and in instances where the surface pressure is less than 1000 mb missing
data are indicated for pressure surfaces whose value is greater than

the surface pressure.

V. Synoptic Charts

Synoptic charts for the surface and the 850-, 700-, 500~, 400-,
300-, and 200-mb levels for each observation time are presented in
Figs. 2-10, The primary purpose of these charts is to depict the
overall synoptic conditions during the observational period. From
these charts, interesting features and periods within which
significr «v changes in the systems occurred may be detected without
having to examine numerical data, While the charts were analyzed with
reasonable care the authors make no claim as to their accuracy. It

is recommended that the charts be reanalyzed when accuracy is a key

factor in any srtudy.
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Surface

Synoptic charts for 15 GMT, 11 May 1974,
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Surface

Synoptic charts for 21 GMT, 11 May 1974

Fig. 5.
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Fig. 6. Synoptic charts for 00 GMT, 12 May 1974.
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Surface

Synoptic charts for 03 GMT, 12 May 1974.
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