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1. INTRODUCTION

During July and August of 1981, a field study was conducted to
provide the technical data base by which the impact of anthropogenic
activities in the South Coast Air Basin on the air quality in the Southeast
Desert Air Basin could be evaluated. Participants in the field effort
included Meteorology Research, Inc. (MRI), the Chemical Engineering
Department and the Jet Propulsion Laboratory of the California Institute
of Technology (Caltech), and the Environmental Research Laboratory of the
EPA. Additional data and logistical support were provided by the
Naval Weapons Center at China Lake, Edwards Air Force Base, the South-
coast Air Quality Management District, the San Bernardino County Air
Pollution Control District, Cal-Trans, the Research and E1 Monte
divisions of the California Air Resources Board, and the Southern
California Edison Company.

As a major part of the field study, MRI implemented an environ-
mental monitoring program which consisted of the following elements:

- Continuous surface measurements of ozone and b ca (the
coefficient of atmosphere backscatter of 1ight§ a% Edwards Air
Force Base and Mt. Wilson.

- Airborne measurements of air quality on a regional basis
during selected periods.

- Measurements of winds and temperatures aloft in support of
eight atmospheric tracer experiments, and

- Supplemental surface wind observations.

This Data Volume contains the data acquired by MRI during the
field study and describes the formats on which the data have been
archived. Section 2 contains the winds and temperatures aloft data.
Section 3 gives the surface air quality and meteorological data base
obtained and some summary statistics. Section 4 describes the MRI 206
airborne air quality sampling activities and presents the data base in
plotted form.



2. UPPER AIR OBSERVATIONS

Temperatures and winds aloft observations were taken by MRI and
Caltech during the experimental periods of the field study. Temperature
soundings were made utilizing both airsondes and T-sondes. Airsondes
continuously transmit temperature as a function of pressure thus making it
possible to compute altitude using the hydrostatic equation. T-sondes also
continuously transmit temperature but do not have the capability to sense
pressure. Standard ascension tables for balloon rise rate are used to
determine height. Measurements of the winds aloft were accomplished by
optically tracking a helium-filled balloon (pibal). Azimuth and elevation
angles were recorded every thirty seconds for up to 24 minutes (approximately
15,000 ft) or until the balloon could no longer be sighted. Clouds or the
difficulties associated with nighttime tracking at times precluded completing
observations to the scheduled altitude. Balloons were tracked by a single
theodolite. Using this method, balloons are carefully weighed for free 1ift
and a pre-determined rise rate is assumed.

2.1 LOCATIONS AND SCHEDULE OF OBSERVATIONS

Winds aloft observations were taken by MRI simultaneously from two
Tocations during each tracer experiment. Observations were scheduled to be
taken every two hours for 24-32 hours, depending upon the test. Temperature
soundings were scheduled to begin coincident with the first pibal observation
and to continue with one sounding every 4-6 hours during the experiment. The
last test (8), which was supplemental to the original statement of work, had
less meteorological coverage. One MRI pibal crew was deployed and after
taking observations from the Salton Sea for 10 hours, moved to Brawley for 13
hours. No temperature soundings were taken during the test.

Caltech personnel supported pibals from at least two additional
sites each test. The tracer release location always served as one site.
Observations were scheduled every two hours for 10-12 hour periods.

The specific locations varied according to the experiment and are
shown on Figures 2-1 through 2-8. Site latitudes and longitudes, elevations,
and schedules for each test are given in Tables 2-1 through 2-9.

2.2 WINDS ALOFT
2.2,1 Data Reduction

For each reading or set of azimuth and elevation angles, the
balloon's altitude must be estimated. With standard or single theodolite
pibals these heights are taken from standard ascension rate tables. Under
certain conditions, these assumptions can lead to serious errors in computing
the winds. However, these errors are eliminated when airsonde or temperature
and pressure are simultaneously measured. From the hydrostatic equation, a
true time-altitude curve can be computed. Once a height by either technique
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Table 2-2

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

TEST 1
Site 1 Site 2 Site 3 Site 4 Site 5

Hour Day P A P T P P P
1200 | 7/9/81 X
1300 " X X X
T400 " X X X X
1500 "
1600 " X X X X
1700 " X X
1800 " X X X X
1900 0
2000 " X X XX X X
2100 "
2200 " X X X X
2300 "
0000 17/10/81 X X X
0100 "
0200 " X X
0300 "
0400 " X X
0500 "
0600 n Y Y X
0700 "
0800 " X X X X
0900 "
1000 n X X X
1100 "
1200 ! X X X

P = Pibal Site 1 = Lake Gregory

A = Airsonde Site 2 = San Bernardino

T = T-sonde Site 3 = Cajon Summit

Site 4 = Banning
Site 5 = N/A
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TEST 2

Table 2-3

SOUTHEAST DESERT STUDY

T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site 1
P A

Site 2
P T

Site 3
P

Site §
P

Site 5

1000

7/14/81

X

1100

1200

X

1300

1400

><><

X

1500

1600

1700

1800

> I 1>

1900

2000

2100

2200

1L

2300

0000

0100

Z/15/81

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

Pibal
Airsonde
T-sonde

Site
Site
Site
Site
Site

NN -

D uwn

Barstow

Acton

Wilsonia Gardens
Sylmar

N/A
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TEST _3

Table 2-4

SOUTHEAST DESERT STUDY

T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site
P

1
A

Site 2
P T

)

Site 3

Site 4

Site 5

1200

7/18/81

X

300

400

X

500

600

X

1800

><| > D> ><| ><|

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

>< >

Pibal
Airsonde
T-sonde

Site
Site
Site
Site
Site

UL W N e

Barstow
Victorville
Cajon Junction
Crestline

N/A
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Figure 2-4
UPPER AIR OBSERVATION NETWORK

Test #4

® Pibal Site

A\ Pibal/Airsonde Site

[@] Pibal/T-Sonde Site

22-23 July 1981



Table 2-5

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

TEST 4

Site 1 Site 2 Site Site 4 Site 5
Hour Day P A P T P. p P

1200 [7/22/81 X

1300 "

1400 u X X

1500 " X X

1600 " X X

1700 "

< P <

1800 ! X

P<

1900 | "

2000 i X X

2100 ”

b< < <

2200 i X

2300 "

0000 17/25/81 X X
0100 "

0200 ! X X X

0300 !

0400 " X 5

0500 i X

0600 " X

0700 I X

0300 I Yy X

0900 "

1000 I ” M

1100 "

1200 m z M

1300 "

1400 " X X

1500 "

1600 "

><
><

1700 "

1800 "

1900 "

2000 "

2100 g

$< < p< p<
><

2200 "

Pibal Site
Airsonde - Site
T-sonde Site
Site
Site

Desert Center
Palm Springs
Fontana
Banning

N/A

- > o
n n n

(5,0~ WIS AN N o
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TEST _ 5

Table 2-6

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site 1
p A

Site 2
P T

Site 3
P

Site 4
P

Site 5

0800

7/23/81

T

0700

0800

X

0900

1000

X

1100

1200

1300

1400

1500

1600

> {><

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

- > o

Pibal
Airsonde
T-sonde

Site 1
Site 2
Site 3
Site 4
Site 5

Lake Gregory
Victorville
Banning

E. Garden Grove
N/A

13
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TEST 6

Table 2-7

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site 1
P A

Site 2

P

T

Site 3

P

Site 4 Site 5
p p

0600

X

0700

7/30/81

0800

X
X

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

b< P

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

060

0700

0800

0900

1000

1100

1200

1300

1400

><

1500

1600

1700

1800

b<|  b<

1900

e [

2000

2100

p< p<

Pibal
Airsonde
T-sonde

Site
Site
Site
Site
Site

[S 0~ WL RN g

Santa Ana River Canyoﬁ
Twenty-Nine Palms
Carson

Redlands
N/A

15
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TEST 7

Table 2-8

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site 1 Site 2 Site 3 Site 4
P A P T P P

Site 5

0600

X

0700

8/3/81

0800

X

08060

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

<< > <
><

><|><

1300

1400

><
><
>
><

1500

1600

1700

1800

1900

p< <

2000

-{ >0

Pibal
Airsonde
T-sonde

Site
Site
Site
Site
Site

Brawley
Palm Springs
Banning
Ontario
Indio

U B W e

17
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TEST 8

Table 2-9

SOUTHEAST DESERT STUDY
T-SONDE - AIRSONDE - PIBAL OBSERVATION SCHEDULE

Hour

Day

Site 1
P A

Site 2
p T

Site 3
P

Site 4
P

Site 5

0600

X

0700

8/11/81

0800

X

0900

>d >

X

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

— > O

Pibal
Airsonde
T-sonde

Site
Site
Site
Site
Site

U WM -

Brawley Airport
Salton Sea
Brawley

Indio

N/A

19




has been determined, the balloon position projected onto a horizontal plane
is calculated for each 30 second observation. The wind speed and direction
for a given layer are calculated using the vector between the bottom and top
of the layer. Thus, the winds calculated are 30 second averages and are
assigned a height at the midpoint of that layer.

A1l pibal data were verified when digitized for computer processing
to minimize transcribing errors. Reduced pibals were quality checked by a
meteorologist for internal consistency and general consistency with other
observations. Questionable data were flagged as missing.

2.2.2 Data Tape Format

The pibal data have been transcribed to 9-track magnetic tape for
transmission to the CARB. Tape density is 800 bpi, parity is odd, and
unlabeled. The data are written in 80 character ASCII records, unblocked.
The record format is as follows:

Column No. Format Par ameter
1-3 A3 Site Identifier (Refer to
Table 2-1)
4-8 I5 Site Elevation (ft-msl)
10 Al Reporting units M = meters,
F = feet
11 Al Reference Elevation M = ms]
A = agl
13-14 12 Year
15-17 13 Julian Day
19-22 14 Observation Time
23-25 A3 Time Zone
26-31 16 Height of Observation
33-35 13 Wind Direction (True)
999 = missing
37-40 F4.1 Wind Speed (m/sec)

99.9 = missing
There will always be 49 records per observation.

2.2.3 Pibal Data Listing

The reduced pibal observations are given in this section. The data
are first ordered by location and then by date and time. Pibals taken in
conjunction with airsondes were reduced by a different computer program than
were the single theodolite type. Thus, when the observations at one location
are of both types, the reduced data are presented on different reports and
not necessarily in time sequence. The location order is as follows:

20




N. San Bernardino Cajon Summit

Lake Gregory Banning

Acton Wilsonia Garden
Barstow Cajon dJunction
Victorville Crestline

Palm Springs Fontana

Desert Center Carson

S. Fork Santa Ana River Redlands
Twentynine Palms Ontario

Brawley Indio

Salton Sea Sylmar

Brawley Airport E. Garden Grove

The winds have been reduced as thirty second averages; the mid-
point height of the layers is the indicated altitude. The wind speed is
presented in units of meters per second and heights are in meters above
ground level. A1l bearings are true.

21



Table 2-10
PIBAL WIND DATA

22
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2.3 TEMPERATURE SOUNDINGS
2.3.1 Airsondes

Airsonde packages were released several times daily during each test
period. Model AS-PT Airsondes from Atmospheric Instrumentation Research
Company were used to provide the vertical temperature profile. Airsondes
transmit the temperature and pressure to a base station which logs the data
on a tape cassette and directly to a printer at a rate of about 12 times per
minute.

The temperature sensor consists of a bead thermister. The range is
-50° to +50° C. The precision is *0.5°C with a resolution of
0.1°C. An aneroid capacitance sensor is used to determine changes in
barometric pressure. It has a range of 1050 to 300 millibars with a
precision of 3.0 millibars. The resolution is 1.0 millibar.

2.3.2 T-sondes

An Aeromet Model TSR-2 receiver and T-sondes were provided by the
EPA, Las Vegas for use in the program accompanied by the caveat that the
system had not been operationally used with much success. MRI personnel
released T-sondes during several tests in conjunction with pibal
observations. Performance was marginal. The signal received was excessively
noisy and attempts to improve this condition by positioning the antenna in
various configurations were only partially successful. Only when a clean
trace was recorded on the strip chart were the data used. As a consequence,
data recovery was very low. In many instances, however, the data were
adequate to determine inversion and stability characteristics.

2.3.3 Data Reduction
Airsondes

The temperature as a function of pressure which had been logged on
cassette in the field was further processed to provide temperature as a
function of height (via the hydrostatic equation). In those instances when
recorder failure occurred, the data were entered into the computer directly
from the printer tape. The reduced data were quality checked by a
meteorologist.
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T-sonde

The temperature was taken directly from a strip chart every 30
seconds and assigned a height according to standard pibal ascention rate
tables. The reduced data, plotted as a function of altitude, were reviewed
by a meteorologist.

2.3.4 Data Tape Format
The temperature data have been transcribed to 9-track magnetic tape

for transmission to the CARB. Tape density is 800 bpi, parity is odd, and
unlabeled. The data are written in 80 character ASCII records, unblocked.

Column No. Format Par ameter
1-3 A3 Site Identifier {(Refer to
Table 2-1)

4-8 15 Site Elevation (ft-msi)

10 Al Reporting units M = meters
F = feet

11 Al Reference Elevation M = msl
A = aql

13-14 12 Year

15-17 I3 Julian Day

19-22 14 Observation Time

23-25 A3 Time Zone

26-31 16 Height of Observation

33-39 F7.1 Atmospheric Pressure (mb)

(Airsonde only)
41-46 F6.1 Temper ature (Deg. C)
47-80 blank

2.3.5 Temperature Data Plots

Plots of the temperature data as a function of height abcve ground
follow in this section. There is one graph per day which may include several
temperature soundings. The sounding times are given in the legend. The thin
lines depict the dry-adiabatic lapse rate which has been included to aid the
reader in discerning atmospheric stability.
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Figure 2-9. Temperature Sounding
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Figure 2-10. Temperature Sounding
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Figure 2-11. Temperature Sounding
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Figure 2-13. Temperature Sounding
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Figure 2-14. Temperature Sounding
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Figure 2-15. Temperature Sounding
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Figure 2-17. Temperature Sounding
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Figure 2-18, Temperature Sounding
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Figure 2-19.
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Figure 2-20. Temperature Sounding
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Figure 2-21. Temperature Sounding
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Figure 2-24. Temperature Sounding
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Figure 2-25. Temperature Sounding
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Figure 2-26. Temperature Sounding
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Figure 2-27. Temperature Sounding
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Figure 2-29. Temperature Sounding
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Figure 2-30. Temperature Sounding
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Figure 2-31. Temperature Sounding
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Figure 2-32, Temperature Sounding
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3. SURFACE METEOROLOGICAL AND AIR QUALITY MEASUREMENTS

To supplement existing data resources, ozone and b a
(atmospheric scattering extinction coefficient) were continuously monitored
during the field study at Edwards Air Force Base and at Mt. Wilson. Sur face
wind and temperature were also measured at Mt. Wilson. Adequate
meteorological coverage was already provided for at Edwards AFB. Short-term
surface wind measurements were also taken from the tracer release locations
when data were otherwise unavailable. In Section 3.2, the air quality data
are discussed and likewise the meteorology data in Section 3.3. Hourly
averages and summary statistics are included.

3.1 SITE DESCRIPTIONS AND PERIODS OF OBSERVATION

The locations of the surface monitoring sites are shown on Figure
3-1. Edwards AFB is located in the Mojave Desert about 65 mi north of
downtown Los Angeles. The equipment was sited at a little used test facility
south of the Operations Building. Mt. Wilson is atop the San Gabriel
mountains about 22 mi northeast of downtown Los Angeles. The equipment was
sited at the observatory. Table 3-1 lists the coordinates, site elevation
and period of observations.

3.2 AIR QUALITY DATA

Ozone was measured by ultraviolet (UV) absorption photometry. The
instruments used were Dasibi model 1003AH. The scattering extinction
coefficient was measured by single-wavelength integrating nephelometers. The
instruments used were MRI model 1569 (high sensitivity) modified to
alternately cycle ambient and filtered air, thus allowing correction for
instrument drift.

3.2.1 Performance Audit and Calibration

In situ, multipoint calibrations were per formed by MRI on the ozone
monitors after installation in the field and once during the project. The
ozone calibrations utilized a Dasibi Model 1003AH and an ozone source. The
Dasibi was used as a reference ozone monitor. The output of the ozone source
was sampled simultaneously by the reference monitor and the unit being
calibrated. The accuracy of that transfer standard is traceable to suitable
ozone standards. Comparison of the response of the transfer standard to the
monitoring instruments for differing outputs of the ozone source provides
multiple calibration points.

The nephelometers were calibrated at a single point with Freon 12 on
a similar schedule.

A1l sites were audited by CARB personnel during the field study.
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Sur face Meteorological and Air Quality Monitoring Operational Summar y

Site Location

18

20

21

23

24

25

26

34

Mt. Wilson
34°13,5'N
118°03.7'W

Edwards AFB
34053 4'N
117952.3'%

Cajon Junction
34928.8'N
117928.5'W

Fontana
34903.7'N
117927.3'W

Carson
34°03,7'N
118°15.5'W

Ontario
34901.,7
117033.5'W

Indio
33043.3'N
116013.5'W

Sylmar
34°18.7'N
118927.5'W

Elevation

(m)
1524

696

945

305

23

304

305

E. Garden Grove 26

3397.0'N
117955.0'W

Culver City
34°00.0'N
118°926.4'W

53

Table 3-1

Southeast Desert Study

Parameters Measured Period of Operation
Wind 0, becat

X X X 1 July-12 Aug 1981

X X 1 July-12 Aug 1981

X 18 July 1981

X 22 July 1981

X 30 July 1981

X 3 Aug 1981

X 4 Aug 1981

X 14 July 1981

X 27 July 1981

9 July 1981
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Comments

Test 3 Tracer
Release Site

Test 4 Tracer
Release Site

Test 6 Trr ~r
Release Si.«¢

Test 7 Tracer
Release Site

Test 7 Tracer
Release Site

Test 2 Tracer
Release Site

Test 5 Tracer
Release Site

Test 1 Tracer

. Release Site



Mt. Wilson Audits

The 7 July 1981 ARB audit found the ozone monitor to be within 2% of
true reading.

The 4 August 1981 ARB audit found the ozone monitor to be -27% of
true reading which was attributed to 1) an incorrect span setting, and 2) low
flow rate (.7 1pm). The span setting had been reset by the manufacturer when
the unit was removed on 15 July for a checkout. When installed back on-site,
the span setting was inadvertently not reset for ambient conditions. This
incorrect span setting was compensated for during data reduction by the use
of the equation and calibration numbers shown in Table 3-2. Using the
calibration corrections in the table, the audit results are improved to
within 1% of true reading.

Edwards AFB Audits

The ARB audit of 7 July 1981 found the instruments digital readout to
be within 5% of true reading. The ARB personnel changed the initial span
setting for an unspecified reason on 7 July assuming a 40°C temperature.

This seemed to MRI personnel to be too high. Using 330 (or the initial
span setting) the readings would have been within 1% during the audit.

The 4 August audit and MRI's 30 July audit found the unit to be
reading low by 16-17% or outside the acceptable 10% 1imit. Although the
audit flows showed to be low (.8 1pm), the flow meter installed on the
instrument showed a 1.2 1pm flow; within recommended limits. Nevertheless,
the calibration changed between the first audit and the 30 July calibration.
An inspection of the strip chart showed no abrupt changes. As a consequence,
the calibration drift was assumed to be linear between 7 July and 30 July.
The processing algorithm used is given in Table 3-2. This accounts for the
calibrations on 7 July and 30 July and assumes a linear shift between. Using
this algorithm, the audit falls within the 10% data quality control limits
deemed necessary for the program.
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Table 3-2

Calibration Numbers Used for Data Reduction
Ozone - Southeast Desert Study

O3 (pphm) = Nx500}xC+1
100
where N = % of chart scale

C = Slope Factor (span)

I = Intersect
Mt. Wilson
7/01/81 - 7/15/81 @ 1600 C =1.00, I =0.0
7/16/81 @ 1500 - 8/12/81 C=1.35,1=0.0
Edwards AFB
6/30/81 - 7/07/81 @ 1600 C =1.00, I =0.0
7/07/81 @ 1900 - 7/30/81 @ 1600 C = 1,00 + [}15 (D-188)], I =0.0

24
D = Julian Day

7/30/81 @ 1600 - 8/12/81 C=1.15, 1 =0.0
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3.2.2 Data Reduction

The strip chart data were first transcribed to Hollerith cards in
percent of chart scale. Beforehand, the charts were time-hacked and obvious
bad data and down periods due either to calibration or equipment failure were
flagged as missing. The data were next computer processed with appropriate
calibration factors and converted to engineering units. Hourly averages were
then computed. The data were next subjected to quality checking for internal
consistency and consistency with the entire data set.

Hourly averages are reported as the hour preceeding the data. That
is to say, the averages reported for 00 are the average measurements from 00
to 01 hour.

3.2.3 Data Listing

Listings of the surface air quality data are contained herein. All
reported hourly averages are derived from the subsequent data hour. There is
one report per parameter-month containing hourly averages and associated
daily and hourly statistical summaries. The statistical summaries are not
included on the data tape.
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Table 3-3

Air Quality Data Listing
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3.3 WIND AND TEMPERATURE DATA

3.3.1 Data Reduction

Strip charts were first time-hacked and bad data or down periods due
to equipment failure were flagged. The charts were next digitized and hourly
values determined in the following manner :

- MWind Direction - An average of the values occurring 7.5
minutes before and 7.5 minutes after the half-hour of the
hour being reported. Values indicate the direction (true
bearings) from which the wind was blowing.

- Wind Speed - Hourly wind run for the hour beginning at the
reported time. Values reported in meters per second.

- Temperature - An average of the values occurring 7.5 minutes
before and 7.5 minutes after the half-hour of the hour being
reported. Units are degrees Fahrenheit.

3.3.2 Data Listing

Listings of the winds from the surface air quality data sites are
contained herein, All reported values are derived from the subsequent data
hour. For the sites where wind was continuously monitored during the study
period, there is one report per parameter-month containing hourly values and
associated daily and hourly statistical summaries. The statistical summaries
are not included on the data tape. A listing is provided in Table 3-4 for
the short-term data measured at the tracer release sites.
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Table 3-5

Wind and Temperature Data Listing
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3.4 DATA TAPE FORMAT

The surface air quality and meteorological data have been transcribed
to a 9-track magnetic tape for transmission to the CARB. Tape density is 800
bpi, tape parity odd, and tape unlabeled. The data are written in 80
character ASCII records, unblocked. The record format is as follows:

Column No. Format
1-3 I3
4-5 I2
6-7 12
8 Al
9-80 2413

There is one record per parameter day.
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Par ameter

Julian Day

Year

Site ID (Refer to Table 3-1)
Parameter Designator

B=0>»

w§ﬁgtDirection

Velocity (m/s)

Ozone (pphm)

Temper ature (°F)

Hourly averages in units indicated
above

999 = missing data
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