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Abstract
An ultraviolet interference filter spectrophotometer (UVS) fabricated for aircraft use on the DOT

CIAP was modified to use a photodiode and was flown on the NASA Latitude Survey flaghts in the
fall of 1976 Precise cahbration of the UVS results in an estimated +3 percent absolute accuracy
in the calculated columnar ozone values derived from the UV flux measurements. Comparison
with Dobson station total ozone values shows agreement between UVS and Dobson total ozone of
12 percent. The procedure used to convert UVS measured ozone above the aircraft altitude to
total ozone above ground level may introduce an additional 2 percent deviation for very high alti-
tude UVS ozone data Under stable aircrait operating conditions, the UVS derived ozone values
have a variabihty, or reproducibility, of better than 1 percent. The UVS data from the Latitude
Survey flights yield a detailed latitude profile of totzl ozone over the Pacific Ocean during No-
vember 1976. Sigmficant latitudinal structure m total ozone is found at the middle latitudes (300
to 40° N and §). Use of the UVS on future flights is discussed, as well as its use to cross cali-
brate Dobson and filter ozonometer stations and to provide ground truth for satellite ozone data

Key Words [Suggested by Author{s)) 18 Distribution Statement
Ultraviolet flux Unclassified - untimted
Ozone thickness STAR Category 45
Uliraviolet spectrophotometer

19

Secunity Classif {of this report) 20 Security Clasaif {of this page) 21 No of Pages 22 Price®

Tneclassified Unelassified 92

* For sale by the National Technical Information Service, Springiield Virginia 22161




FOREWORD

The ultraviolet spectrophotometer {(UVS) was originally fabricated for
the DOT Climatic Impact Assessment Program, for which the Project
Manager was Mr, A. J. Grobecker. The Deputy Project Manager was
Mr, Samuel C. Coroniti, whose gurdance contributed significantly to the
overall success of our work on that program, as summarized in the

FINAL CIAP REPORT, PANA-UVS-7 (December 1975},

The UVS was first flown 1n the NASA CV-990 1n the fall of 1975, the
project was supported by the NASA ILewis Research Center through the
Office of Naval Research, Technical gpuidance was provided by Mr. Porter
J. Perkins of the Lewis Research Center, Mr. Louis C. Haughney was the
Mission Manager for these Global Atmospheric Sampling Program (GASP)
flights, and the in-flight experimenter was Mr, Daniel C. Briehl,

The fall 1976 use of the UVS for the NASA I.atitude Survey flights was
supported by the Lewis Research Center and carried out under the direc-
tion of Mr. Daniel C. Briehl.

All the UVS data {ozone values and fluxes) presented here have been
archived on a magnetic tape at the Lewis Research Center. The tape
contains all data to 75° solar zenith angles and for altitudes above
5000 feet, These data are more extensive than those tabulated in this
report, which cut off at the 65° solar zemth angle and below 10 000 feet.
Copies of this tape may be obtained from Mr, Daniel C. Briehl at the
Lewis Research Center.
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I. INTRODUCTION

The UVS was developed by Panametrics, Inc. for the CIAP program
(Ref, 1,1), during which an extensive upper atmosphere monitoring system
was mnstalled (Ref, 1.2} on the high altitude WBHTF. The UVS was flown
successfully on more than 80 missions during the course of about three
yvears of measurements. The structure of UV flux vs latitude and longitude
was measured in much greater detail than had ever been possible before,
and by use of the data (in the Hartley-Huggins bands) computer-based math-
ematical techniques were developed for deduction of the total ozone above
the aircrait, As a result of this experience we became convinced (Ref, 1,3)
that such a UV spectrophotometer (UVS) would make a useful addition to
both the 747 and CV-990 mnstrument packages as part of the NASA Global
Air Sampling Program (GASP).

As a consequence of the foregoing, a preliminary operational test of
the UVS on the CV-990 was carried out (Ref., 1.4) with very satisfactory
results, Several desirable changes in the wnstrument design became ob-
vious as a result of this test, including replacement of the photomultiplier
by a UV photediode. Thus, a follow-on effort took place in which (1) the
madifications were made, (2) a much more extensive series of CV-990
tests occurred (Oct-Nov 1976), and (3) computer-based data reduction
procedures were developed. The operational tests have been completely
successful, and we believe thai a sumular UVS package could, in fact, be
designed for long-term operation on the CV-990, 747 or other hmgh altitude
aircraft,

The desirability of replacing the photomultiplier with the photodiode,
when long-lerm application is the objective, was discussed in Ref, 1.4,
Basically, the photodiode 1s inherently more stable and less temperature
sensitive, The photosensitivity, however, 1s much less. This has made
1t necessary to install a lens and larger area collimators than were used
with the photomultiplier. All modification, installation and flight work
was completed successfully, and is discussed in Section 2,

In Section 3 the calibration effort is discussed. Use of the larger
area collimators and the lenses causes the laght rays to pass through the
filters at much larger angular deviation from the normal than was the case
with the photomultiplier, The addition of the quartz lens increased the an-
gular deviation sufficiently to cause about.a 1% downward shift n
the effective filter wavelengths., As discussed in Section 3, 1t was found
during the program development that the ozone overburden calculation was
strongly affected. This 1s because 1t 15 necessary to calculate the ozone
absorption coefficient at a specific wavelength, and an uncertainty even as
small as 1% in that wavelength can lead to large errors in the ozomne over-
burden calculation. A procedure was developed which allows the effective
wavelength shift to be measured to better than 0.1%, which results in an
error in the calculated total ozone of less than a few percent,
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Information about the UVS flights is given in Section 4. Most of the
data were obtained on the 15 Latitude Survey Flights in the fall of 1976,
Magnetic tape data irom the GASP flights 1n the fall of 1975 were also
analyzed.

Flight results are presented in Section 5. The analysis procedure
1s briefly outlined there, with only changes from the more detailed dis-
cussion in Refs, 1.5 and 1.6 being described fully. Tabular listing of the
1976 and 1975 results are presented, and a comparison with Dobson sta-
tion measurements 1s made, It is found that for the Dobson data presently
available, the average agreement 1s better than a few percent, Some plots
of the ozone data are presented for flights where 1nteresting structure
shows up. Conclusions and Recommendations are given in Section 6.

2, PHOTODIODE VERSION OF THE UV SPECTROPHOTOMETER, USED
FOR THE FALL 1976 FLIGHTS

The basic structure of the UVS has been described earlier in Refs.
1.1, 1.5 and 1.6, with the modifications necessary for flight 1n the CV-990
being described in Ref. 1.4. For the fall 1976 flights, the major modifica-
tion 1nvolved replacement of the photomultiplier with a photodiode to reduce
the instrument's internal power dissipation and to obtain a less tempera-
ture-sensitive signal., The UVS incorporating the photodiode was success-
fully flown aboard Galileo II on June 28 and June 30, 1976. Results from
those test flights were summarized 1n a letter report {Ref, 2,1) and proved
the suitability of that design concept for application on the CV-990, It fur-
ther showed the desirability of improving the response characteristic of
the system including that of the electronics. These modifications are
detailed below.

The optics of the UVS has been modified by introducing a biconvex
lens between the diffuser and the filter wheel. Additronally, the collima-
tors over the bandpass filters have been replaced with larger area ones.
Both measures serve to increase the light intensity incident on the photo-
diode, A diagram of the so modified optical system of the UVS 1s shown
in Fig, 2.1. To improve the acceptance angle of the instrument when in-
stalled in the aircraft, a new mounting arrangement was designed and con-
structed permitting flush mounting. The UVS 15 mounted on a 1/2 in.
aluminum plate (A16061-T6) such that the collimator projects through and
1/4 1n, above that plate. A gasket 1s provided between the instrument and
the plate. The latter 1s substituted for the gquartz window in the second
zenith port. The acceptance half angle in this configuration 1s 75° from
the vertical,

The self-calibrating feature of the system is accomplished with a LED
Iight source which 1s activated during a time period equivalent to one filter
posttion interval, To match the lower sensitavity of the photodiode the light

2
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source had to be replaced with an LED of higher intensity in the red spec~
trum. The originally fixed calibration period of 1 sec, has been modified
to assure automatacally the same value as the sampling interval of the fil-
ters. This interval 1s selectable as 1 sec. or 10 sec,

In order for the existing logarithmic electrometer to process the low
photodiode currents (dark current =3 x 10~12A) 1t was necessary to intro-
duce further amplification. This has been accomplished with a linear cur-
rent-to-voltage preamplifier with a conversion gain of 1 mV per 1 x 10-124,
Since the log electrometer i1s a current input device, it had to be converted
for voltage input signals by addition of a resistor. Results of temperature
tests with the preamplifier/electrometer combination are discussed below,
During these tests i1t was necessary to measure the interval temperature
from -159C to +709C. Therefore, the temperature momnitoring circuit has
been redesigned to encompass that range.

The preamphifier/electrometer configuration as flown during the lat-
itude survey mission was tested over a temperature range of 0°C to +30°C
to verify proper operation of the amplifier during flaght, Actual internal
system temperature varied between 15°2C and 17°C on all 14 missions.

The tests showed that below about 10°C and above 25°C considerable errors
are introduced - mainly due to the electrometer 1nput offset voltage - which
is temperature dependent, If it 25 remembered that the electrometer has
been converted to measure voltage, it becomes clear that an offset of only
100pV (typical TC of offset s 25uV/°C, max, 60pV/°C) results in a 10%
error at an eguivalent input current of 1 x 10“12A. This error reduces to
1% at 1 x 1011A and becomes mconsequential at hagher currents, Since the
wmstrument calibration is made at light levels equivalent to photodiode cur-
rents above IO'HA, errors at the above stated flight temperatures are neg-
ligible. Nevertheless, i1t was obvious that an increased temperature range
of ~15°C to +70°C, as tentatively specified for the Boeing 747 operation,
would pose a problem. Therefore a new electrometer which does not re-
quire a preamplifier has been designed and a breadboard constructed, It
employs low leakage MOS-FET transistors for the logarithmaic feedback
element and the refierence source. This design measures the photodiode
current directly without conversion to a voltage, and therefore the ampli-
fier offset voltage has a negligible temperature effect. The main deviation
{from exact logarithmic Tresponse) at low currents i1s contributed by the
temperature dependent input bias current and the leakage current of the
logarithmic element, Both currents double for every +10°C. At higher
currents, gain effects are the main contributor. A temperature test was
conducted over the range -159C to 70°C, From the 25°C reference tem-
perature the input reference deviation increases exponentially with temper-
ature. Itis 7% at +60°C and 2% at 0°C for the mmput currents to be measured.
Since the deviation i1s symmetrical about the reference point and increases
monotonically, it may be extrapolated to yield a maximum deviation of 9%



at the temperature extremes of -152C and 65°C, The latter represents the
recommended upper limit for the photodiode. It should be noted that under
actual flight conditions the internal temperature of the UVS will not change
more than 59C due to its temperature control, It is only during ground
check-out that the 65°C limit could be reached. Therefore, we can expect
amplifier induced deviation to be <1% under flight conditions; since the in-
ternal temperature of the housing is measured, even this small deviation
can be taken into account.

The relatively low operating altitude of the CV-990 (<40 kft) made 1t
unlikely that useful UV fluxes would be measured by the 214 and 287 nm fil-
ter sets, so they'were replaced by 374,1 and 312.8 nm wide-band filters to
test the possibility of obtaining total ozone measurements with just two
wide-band filters. In addition, the 297,.8 nm filter set, which had deteri-
orated significantly, was replaced with a new set at 294.5 nm. More de-
tails about the filter sets used are given in Section 3 (Calibration).

The modified system including test console and a 2 channel strip chart
recorder was installed in the CV-990 at Ames Research Center, Galiforma,
on October 18 and October 19, 1976. At this time the system was inte-
grated with the on-board data recording system and tested on the ground,
Two outputs, UV signal and multiplexer, were connected to the digital re-
corder,, as well as to the strip chart recorder. No difficulties were en-
countered and the system performed writhin specifications. On October 26,
1976 a Panametrics engineer verified system operation on a NASA conducted
check-out flight. All systems parameters tested out as expected. NASA
personnel were mnstructed about the operation of the instrument for the sub-
sequent latitude survey mission starting October 28 and ending November 18,
1976. During this time a total of 14 flights were conducted with the UVS
operating properly for each flight,

3. CALIBRATION
3.1 Response Calculation

. The response of the UVS was calculated as described in Ref..1.1, 1.5
and 1.6, with the photodiode detection efficiency used in place of that for the
photomultiplier. A number of additional changes and improvements have
also been made in the calculations. The solar response calculations were
originally set up to use the 5 nm averaged spectrum recommended by
Thekaekara (Ref. 3.1). Recently, a more resolved solar spectrum has been
given by DeLuisi (Ref. 3.2), and this spectrum, averaged over 1 nm inter-
vals; 'has been used for the present' calculations,

The original calculations used the room temperature ozone absorption
coefficient measurements of Inn and Tanaka {Ref. 3.3). Since most of the



atmospheric ozone 1s in the stratosphere at temperatures near -50°C,
these measurements have been converted to a temperature of -51.5°9C
using the data of Vigroux (Rei. 3.4). Measurements by Griggs (Ref. 3.5)
indicate that the absorption coefficient measurements of Inn and Tanaka
(Ref. 3.3) are the most accurate at room temperature.

The transmission curves of all filter sets was also remeasuzred, and
the new values used in the calculations, Most filters showed negligible
changes from the original values measured four years earher, but a few
showed moderate changes in the peak transmission and blocking trans-
mission, while one set (297.8 nm) showed significant deterioration and
was replaced,

A final correction is made by shiffing the wavelengths of all filter
transmission curves to correct for the effect of the quartz lens. This
effect, and the precise measurement of the shift factor, 1s discussed more
fully 1n Section 3,3,

The response for each filter set 15 calculated for both the solar spec-
trum and the calibration (Standard of Spectral Irradiance - SSI) spectrum.
The ratio i1s then used to correct the measured calibration response to an
equmvalent solar response. The solar response 1s also calculated with at-
tenuation by several values of total ozone thickness, to enable an effective
ozone absorption coefficient to be calculated for each filter set. These
effective absorption coefficients are used to calculate total ozone as des-
cribed more fully in Section 5,

3.2 Calibration

The UV Spectrophotometer (UVS) is calibrated with a Standard of Spec-
tral Irradiance {551) before and after each series of flights. The 55 15 a
200 W tungsten halogen lamp with a quartz envelope, and its calibration is
traceable to the National Bureau of Standards. Since the unattenuated solar
spectrum differs slightly in shape from the SSI spectrum, a small correg-
tion 158 made to the SS5I calibration to provide a calibration for the solar
spectrum. More details about the calibration procedure are given in Refs,
1.1, 1.5 and 1.6, In general, it has been found that the calibration shifts
only a few percent over several months, so the SS5I accuracy of several
percent 1s not compromised,

The calibration data for the fall 1976 flights are given in Table 3,1,
Iasted are the average wavelength for detected light for unattenuated sun-
light, with all corrections described in Section 3.1 included, the bandpass
for each filter (full width at half of peak transmission), and the measured
calibration sensitivity converted to the unattenuated solar spectrum.



Table 3.1

UVS Calibration for Latitude Survey Flights
in the Fall, 1976

Filter Average Solar spectral

position wavelength Bandpass sensitivaity at 3
no, A (nm) (nm) (A/(W/(cm?-nm)))
1 374.1 10 2.700 x 10~3
2 312.8 14 1,203 x 10~ 2
3 289.2 2.5 1. 845 x 102
4 294.5 2.1 2,248 x 1072
5 303.9 3.0 6.301 x 10-2
6 308.4 2.9 1. 691 x 10-2
7 318.8 3.4 1.716 x 102
8 326.1 2.5 1. 644 x 102
9 365.5 28 4.699 x 1073
10 395,6 26 6.067 x 1073




3.3 Measurement of Effective Wavelengths

A bhrief survey of the UVS strip chart data from the fall 1976 flights
showed that all momitor voltages were within the proper operating range,
and the solar flux outputs appeared reasonable. Preliminary calculation
of the ozone thickness using the effective absorption coefficients calculated
from the original filter transmission measurements gave inconsistent re-
sults, however. The ozone thicknesses were far greater than any mea-
sured before with the UVS, and each filter set gave a different value. After
remeasuring the temperature stabilaty of the UVS calibration, the diffuser
angular response, and the filter set transmissions, it was finally concluded
that the quartz lens used before the filters, in combination with the large
collimator apertures, was mncreasing the average angle of incidence of the
light on the filters sufficiently to shift the effective bandpass by about 1%
toward shorter wavelengths., The above conclusion was confirmed by mea-
suring the attenuation of the Standard of Spectral Irradiance (S3I) calibra-
tion by a piece of 0-53 Corning Glass. The transmission curve of this
glass was measured, and this allowed the measured calibration attenuation
for each filter 'set to be converted into an effective wavelength shift. The
average for all narrow bandpass filters was measured to be Aeff% hox0.990,

where }‘eff 1s.the effective bandpass wavelength and ?LO is the measured

bandpass wavelength for normally incident light.

The efiective bandpass wavelength at an average angle of mncidence
of § to the filter normal can be written as

2 1/2
Mg = ?Lo(l - sin” 9 /2.1) / (3.1)

For the UVS with the photomultiphier 65 29, and ?\e differs from /\O by

£f
about 0.03%, which 1s negligible. Only for ¢ = 12° does h’eff = 0.990 7\.0.

Rough calculations for the UVS with the photodiode indicated that )Leff should

not deviate umportantly from Ay, and approximate ozone calculations from
the June 28-30, 1976 UVS test flights gave reasonable values (Ref, 2.1).
However, addition of the quartz lens for the Oct. -Nov. 1976 UVS flaghts,
while increasing the narrow bandpass filter signals a factor of two, also
made 6 large enough so that the shift in Aeff became mmportant, Measure-

ment of the ;\ef shaft, as described above, allows recalculation of the effec-

i
tive ozone absorption coefficients, and thus calculation of better values for

the ozone thicknesses.

The above procedure for measuring A ;- has an additional advantage,

in terms of long term systern applications, which should be noted here.

8



By 1ncluding this measurement of the 551 calibration attenuation by 0-53
Corming Glass 1t becomes feasible to check for shifts in the bandpass wave-
lengths during-routine maintenance-and recalibration of the UVS. This 1s a
much simpler procedure than remeasuring filter transmissions, and would
be an important check on stability for an operational set of UVS instruments,
1 - i -

The wavelength shift-factor has been measured to be 0.990 + 0.001.
This corresponds to j_-_B% 1in the .measured total ozone, For the arrangement
without the quartz lens the shift factor was measured to be 0.999 + 0.001, in
agreement with findings from the June 1976 UVS test flights that ho signif-
icant shift 15 present without the quartz lens.

4. FLIGHT INFORMATION

4.1 ILatitude Survey Flights - Fall 1976

A complete list of all .Latitude Survey flights for the fall of 1976 1s
given in Table 4,1. All were made by the Galleo II CV-990 aircraft. The
date{s), GMT range, and approximate latifude-longitude range covered are
all listed, Flight 1 was for checkout and the UVS-was attended by Pana-
metrics personnel. For all others the UVS was operated by NASA person-
nel. The UVS operated properly on all flights, although the amount of data
for some 1s small because of large solar zenith angles during most of the
flight.

-
H

4.2 GASP/JPIL Flights - Fall 1975

Table 4,2 gives‘a complete listing of all GASP flights of Galileo II,
including those conducted for the Jet Propulsion Laboratory (JPL)} for the
period November 25 to December 16, 1975. Columns 1-3 give the_ flight
number, description and date of this flight series, respectively, while
Column 4 indicates the range of latitude and longitude for each mission,

The UV Spectrophotometer was on-board and operational for the entire
flaght series. The mmstrument was attended by Panametrics personnel dur-
ing flight Nos. 2, 3 and 4. During all other missions, including the test
flight on November 245, 1975, personnel from NASA-Lew1s Research Center
operated the instrument successfully.

The local test flaght (No. 1) was wmntended as an operational check of
all instrumentation aboard the aircraft and the UVS was only turned on for
2 short periods of time. Its operation proved to be satisfactory, and the
mmstrament was deemed flightworthy, The flight west to east (No. 2) was
a chase flight in the wake of a United Airlines 747 from Moffet Field,
California to Patrick Air Force Base (PAFB), Florida. Number 3 was a
step profile flight over Wallops Island, and was coordinated with the launch
of a balloon borne ozone sonde from that island, Although flights 4 through

9



Table 4.1
Summary of Latitude Survey Flights for the Fall of 1976

Date Approx. Approximate location
Fit. (1976) GMT range range (lat., long.)
No. (Mo-day) {hrs-min) (deg N, deg E)
1 Oct. 26-27 1940.-0140 {(37,-122) - (40, -105)
2 Oct. 28-29 2130-0205 (38, -122) - (65, -148)
3 Oct, 29-30 1905-0055 (65, -148) - (75, -142) - (65, ~148)
4 Oct, 30 1640-2240 (65, -148) - (21, -157)
5 Nov, 1 1530-2010 (21,-158) -~ (14, -157) - (21,~158)
6 Nov. 3 1950-2310 (21, -158) - {10, -161) - (21, ~158)
7 Nov. 7-8 2040-0115 (21,-158) - (-11,-169)
8 Nov. 8-9 2110-0555 (-14, -171) - (-38, 145)
9 Nov, 10-11 1815-0010 (-36, 141) - (-43, 147}
10 Nov, 11 1935-2245 (-38, 145} - (-34, 142) - (-38, 145)
11 Nov, 12-13 2310-0405 (-38, 145) - {-55, 159) - (-43, 173}
12 Nov. 14 0245-0810 (-43, 173) - (-62, 171) - (-43, 173)
13 Nov. 16 0045-0600 (-43, 173) - {-14, -170)
14 Nov, 17-18 2215-0410 (-14, -170) - (21, -158)
15 Nov. 18 1845-2315 (21,-158} - (37, -122)

10



Table 4.2

Summary of GASP/JPL Flights for the Fall of 1975

o o N1 o 1ol W Y

= =
- o
.

Flight

Date (1975)  Approxumate location range
Description Month-Day (dt(e{:g‘?'ti\}, Ia(;l;g.-)w) ’
Liocal test Nov. 25 (37, 122)

W to E Chase Nov. 28 (37, 122) - {43, 83)
Wallops/Balloon  Dec. 2 (28, 80) - (39, 74)
TPL Dec. 4 (28, 80) - (31, 77)

", Dec. 6 (28, 80) - (30', 79)
" Dec. 8 (28, 80) - (40, 78)
" Dec. 10 (28, 80) - (30, 80)

" Dec. 12 (28, 80) - (38, 77

" Dec. 14 (28, 80) - (31, 81)
" Dec. 15 (28, 80) - (31, 82)

E to W Return Dec. 16 (30, 82) - (37, 122)
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10 were mainly conducted for JPL to test various radar equipment, the
UVS was operational during those missions as well. The return trip from
the east to the west coast concluded this series.

The major conclusions from the 1975 flights were presented in Ref.
1.4, with some of the results also presented in Ref, 4,1,

5. FLIGHT RESULTS
5.1 Data Reduction Procedure
5.1.1 Analysis Equations
The basic analysis equations are the same as given in Section 2 of
Ref. 1.6, except that the method of calculating the leakage flux Bz (x) for

the filter set of average wavelength A has been modified. The modified
method uses

B, ()

B, (WF, (0, 1,) (5.1)

with
F () B

) = (5.2)
k F (a) B (x)+5(A)

The symbols have the same meaning as in Ref, 1.6, with F . (e,
being the measured downward flux for the filter A used to find the leakage
flux, Ptb = 365.5 nm for the filter set used with the photodiode UVS in the

fall of 1976. F (1) and Fy(A}) are the unattenuated solar fluxes at A and A,
B,(A) and Sg(A) are obtained from the theoretically calculated solar responses,
Sc{r, to3), fortyz =0, 0,3 and 0.6 atm-cm of ozone attenuation. The three
calculated responses are fit by

*“03(?\)1:03

SC(K, t = So(k)e +BO(A) {5.3)

03)

with u03(1) also being determined from this fit, Essentially, Bo(” 18 the
leakage response, and So(‘\) the bandpass response, both for unattenuyated
sunlight (no Rayleigh scattering or ozone attenuation), The value for Ky3(R)
derived in this way 1s used to calculate the total ozone thickness as des-
cribed in Ref. 1.6.

The total ozone thickness 1s calculated in two ways. One value is ob-

tained by referencing each narrow-band filter output to that of the 365.5 and
395.6 broad-band filters to obtain a ty3(A), as described in Ref, 1.6.
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A weight w(A) 15 also calculated and used to obtain an average T ,, A sec-
ond value for the total ozone 1s calculated by using adjacent (in wavelength)
narrow-band filters to obtain

- cos8
£ . (A) = s x
03a 1 (}-'-03{)\1) = 1'1’03(}\-2))
(6.4)
in {Ftotm('e’ )kl) Ftoto(e’hz)}
Ftoto (e’ll) l:‘1:01:1—11{9’)\2)
A modified weighting function
()
tot 2
W) = W) F_‘IPE?CT (5.5)
toto™ 2

1s used to calculate a second average ?033, . The final value for total ozone
1s taken as the average of t 5 and £,5,. These two values generally are
equal to within a few percent, and the lack of this near equality can be used
as a test for data imconsistency.

. An additional calculation 1s made to correct the measured total ozone
above the flight altitude to the total ozone above ground level., The method
has been discussed in Ref, 5.}, and 1s based on the results of Ref, 5.2, If
the aircraft i1s flying at altitude A(km), an approximate correction to obtain
ground level (A=0) total ozone thickness can be made using the ozone density
measurement at the aircraft altitude, pOS(A)(mol/cmB). This can be read-
1ly shown using the rmonthly and annual average vertical ozone profiles given
in Ref., 5.2, A survey of the data suggests that total ozone above ground
level can be derived as

to, (A)
; t {A=0)=x (5.6)
O3 FlA) x F(po, (A)
where
- F (A) = 1.005 - 0.006A(km) {5.7)

and Fz(903) 15 gaven: by the solid curve m Fig, 5.1. The points in Fag. 5.1
are values of Fz(po3 (A)) calculated from the monthly and annual averages
of Ref, 5.1. The residual ozone above 35km was calculated using the 7km
pressure scale height from Ref, 5.3 and the 32.5km ozone densities of Ref,
5.2, and it generally amounted to between 5 and 20%. The calculations were
made for altitudes of 7.5, 10 and }2.5 km (24600, 32800, and 41000 ft), the
approximate range of expected flaght altitudes.,
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Corrected fraction of total ozone above altitude A, Fz (A)uFZ(pO (AN
3
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At altatude A (ko)

F,(A) = 1.005 - 0.006A
Fylp o) = 1-000 - 5.5:x 10*15.903 - 3.5 x107%7(p0,)
o4 lA=0) = to3(A)/(F1 (A) x Fy (PO3))
Data plotted: 1) monthly averages for 30°, 50°, 70°N
2) yearly averages for 209, 409, 500, 609,
All are for A = 7.5, 10, and 12.5 km.

2

809N

1 | I | '
10 20 30 40 50

Ozone density at altitude A, PO3 (A)(lOllmol/cmB')

Fig. 5.1 Graph Showing Accuracy of Approximate Method of

Correcting Total Ozone Measurement for Partial
Penetration of the Ozone Layer,
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The.curve 1 Fig. 5.1'can be fitted by

.

Co -15 —27, 2 .
F,(Pg,) = 1000 - 5.5 % 107 "oy, - 3.5 x 10 (Pery) {5.8)

where pn~. isin mol/cm?’. The results in Fig, 5,1 show that, on the ayver-
age, %ould be possible to calculate the total ozone above ground level to

a ;Eew percent using only t (A) and PO3 (A), although it 1s possible that in-
clusion of geographical effects could 1mprove the calculation. The values

of po3 used to calculate FZ(PO ) are obtained frpm the measured ozone con-
centrations and the static air temperature which are available from the mag-
netic tape recorded data for the Latitude Survey flights, The conversion is

Px PPB) x 2.652 x 107 ‘
( 1 j-T/273 16 mol/cm? (5-9)

D03 =_.

where P 15 the ambient pressure inm mb, (PEB) the measured ozone concen-
tration in parts per billion, and T the static air temperature in deg C. P 1is
readily obtained from the pressure altitude.

All other analysis equations are as given'in Ref, 1.6, and will zot be
repeated here, The above changes and addifions.are the only modifications
in the data analysis procedure.

5.1.2° Cornputer Reduction Methods

The dagital megnetic tape ddta of the UVS are compuler processed in
four.major steps, using four main programs written 1n Fortran, and three
subroutines (zn MACRO for the DEC PDP-10 Computer used for the proces-
sing), Which do the necessary tape data handling and bit processing., Each
main program reads an input tape and writes an output tape for the next main
program {except for the last}), and writes line-printer cutput which duplicates
the magnetic tape output for visual use. The general flow of the computer
processing is shown in Fig, 5.2.

The raw data for the Latitude Survey Flights for the Fall of 1976 con-
s1st of about two dozen digital magnetic tapes. The data necessary to pro-
cess the UVS output forms only a porfion of the total data 6n these tapes.
Thus the first stage of processlng 1s by a main program NASARD, T4,
which reads the NASA-supplied tapes, strips and decodes the needed da.ta,
and writes it onto an output tape. This reduces the amount of tape needed
by nearly an order of magnitude.
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NASARD. F4 Program Line printer

Select and decode data need- 3 output for visual
ed for UVS analysis checks.

NASVLT.F4 Program Line printer
Sorts UVS data for cycle e output for wvisual
voltage sets, Averages other checks.
necessary data.

NASFLX, F4 Program Line printer
Calculates UV fluxes and 39— output for visual
ozone thicknesses, checks,

¥
NASPRN. F4 Program Line printer
Selects and prints out UV > output - final
data with appropriate vali- summary data
L dity codes, output,

Fig, 5.2. Outline of Work Flow in Computer Processing of UVS Magnetic
Tape Data.
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The line printer output from the NASARD. F4 program is used to select
processing times for the next step, NASVLT.F4, and to obtain the necessary
starting parameters. The second main program, NASVLT.F4, averages
the digitized UVS voltages to obtain a set of 13 average voltages (dark, 10
filters, 2 cal levels) and their standard deviations for each complete UVS
filter wheel cycle, The necessary auxihiary data (latitude, etc.) are also
averaged for each complete UVS cycle, with standard deviations, maxma,
and mimma also calculated., All auxiliary data are tested for deviations
from a runmng average to avoid including noise. The amount of output mag-
netic tape from NASVLT,F4 is about an order of magnitude reduction from
the input fape amount,

The UV fluxes and ozone values are calculated by NASFLX, F4, which
reads the NASVLT.F4 output tape. The fluxes, total pzone, and other data
are output onto another magnetic tape. The output tape amount from NAS-
FLX.F4 is about equal to the input tape amount,

The final summary print-outs are made by the fourth main program,
NASPRN. F4, This program selects the desired time range of data, gener-
ates appropriate validity codes (see Sections 5.2 and 5.3), and prints out
the results 1n summary form. 7These final summaries have been reduced
for tabular mcilusion in this report.

5.1.3 Modifications for the 1975 Flights

Processing of the magnetic tape data for the Fall 1975 GASP flights
was 1dentical to that just described for the 1976 Latitude Survey flights,
except that the programs were modified for the differences in data format
and analysis procedure. The NASARD, F4 program requred only minor
modifications because of slight format changes. NASVLT.F4 required
some modification because the two calibration level steps were only 0.5
sec long each, rather than the 5 sec of the Fall 1976 data.

The major modification for NASFLX. F4 was for the UVS-photomul-~
tiplier combinations, and inclusion of the 59 degree cut-off for the solar
zenith angle., This was accomplished by using a modified diffuser efficiency
for direct sunlight for sun-detector normal angles greater than 58°. The
modified diffuser efficiency 1is

(g - 58)2/4.

R (8) = R{0) [0.001 +0.999e (5.10)

i
0 = 58 deg

where R{g) 1s the non-cut-off calculated relative diffuser efficiency, and 6
1s in degrees. This function provides a surtable roll-off from dairect and
Rayleigh scattered light response fo pure Rayleigh scattered light response,
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The quartz window 1n the CV-990 is expected to reflect about 8% of
the incident lighi;, and this effect has not been included in the analysis of
the UVS data. Thus the UVS measured fluxes should be systematically low
by about 8% for the 1975 GASP/JPI, flights. The ozone thicknesses should
not be sigmficantly affected because they are calculated from flux ratios.

The ozone thicknesses calculated for solar zenith angles greater than
60 deg have a greater uncertainty than for smaller angles. This is because
the Rayleigh scattered light 1s not calculated as accurately as the direct
sunlight component, and the ozone thicknesses are calculated from the
ratios of measured and calculated fluzxes (see Eq. (5.4)). For 65,5, >60°
most of the detected light 158 Rayleigh scattered, with the exception of a
small amount of direct sunlight scattered by dart, scratches and imper-
fections of the quartz window (which is roughly included by the G.001 term
in the brackets in (5.10)), and so results in decreased accuracy.

The ozone thicknesses calculated from adjacent (in wavelength) filters
are expected to be more accurate than those calculated from reference to
the 371.3 and 401.9 nm filters. This 1s quite evident in the data, where for
Osun < 59° the two methods give nearly identical ozone thicknesses, but for
Ogun > 60° the latter method gives thicknesses which appear to be about
20% too large. Thus the NASPRN. F4 program was modified for the 1975
GASP data to print out only the adjacent filter ozone results, calculated as
described in Section 5.1.1. More discussion of these topics 15 given in Sec-
tion 5.3 where the 1975 UVS ozone results are tabulated.

It must be emphasized that for this 1975 series of flights the instru-
ment was being operated in a non-standard mode, viewing essentially only
Rayleigh scattered light. The data processing modifications described in
this section apply only for that mode of operation.

5.2 Latitude Survey Flights - Fall 1976

A total of 15 Latitude Survey flights was made with the UVS on the
NASA CV-990 in the Fall of 1976. Flight 1 on Oct. 26-27, 1976 was a test
flight with only mimimal amounts of UVS data being acquired. Flight 3 on
Oct. 29-30, 1976 was for twilight conditions with the sun waithin about 50
of the horizon, hence no useful UVS data were acquired. Flight 4 on Oct,
30, 1976 was a sunrise flight and so also gave no useful UVS data.

Thus no magnetic tape data for the UVS were collected for this flight.
All other flights gave at least some valid UVS data, and these are presented
in the following pages.

Each ozone measurement fakes one complete cycle of the UVS filter
wheel, or about 2 minutes. For each complete UVS ¢ycle the necessary
location and orientation data (latitude, pitch, etc.) averages, standard de-
viations, maxima, and minima are also calculated. For the ozone density,
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used to correct thé UVS measured ozone to total (above ground level) ozone,
the average uses only data points with a signal voltage of less than 1.5 volts,
to avoid calibration cycles., No additional filtering of the oczone density data
has been carried out for the UVS data analysis, so some noise may stll be
present in some of the ozone densities listed. For such cases the listed
total ozone will also be slightly in error, although a corrected value of the
total ozone can be obtained by using the listed UVS ne asured ozone and the
corrected ozone density to calculate a new total ozone by the method of Sec~
tion 5.1.1. Thé ozone density voltages were converted to PPB by

o ' PPB,. = {500V
| 04 0,

+ 14)x1i.12 (5.11)

where Vo3 1s the measured voltage, The value of PPBO3 was. converted to
density by Eq. (5.9).

The measured UVS czone values have been corrected for detailed solar
spectrum structure and for the ozone absorption cross sections at about -50°G.,
The listed values are estimated to have a mamimum systematic error of +5%),
which applies only to unflagged values. Flagged values should be considered
unreliable because of aircraft maneuvering or noisy data. The total czone
values are estimated to be almost as accurate as the measured czone values.
Under stable flight conditions both of these ozomne values should have rela-
tive accuracies of +2 to 3%. Accuracy of the measurements is discussed
in more detail in Section 5.4.

The data have the date (year-month-day), day of the year (from Jan. 1),
and flight number heading each page. The tabulated data are explained in
more detail below.

Column Heading Explanation
1 TBAR(GMT) Average time of the UVS measurement, 1n
HH MM:SS GMT hours-minutes-seconds.
2 - LATDEGN) Latitude - degrees North.
3 LONG(DEG E) Longitude - degrees East,
i
4 PRESS ALT (KFT) Pressure altitude, m kft (1000 £ft).
5 SUN ANG (DEG) Solar zemith angle, inrdegreés. :
6 Q; PPB The measured ozone densify, in parts per
. . billion (PPB) (negative = no data).
7 MEAS OZONE The UVS measured ozone ‘above the a,:lrcraft
' {ATM-CM) 1 atm-cm (=Dobson unlts)

-~ v
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Column Heading Explanation

8 TOTAL OZQNE The total ozone above ground level, calecu-
(ATM-CM) lated as described 1n Section 5,1.1, 1n atm-~cm,
9 QOO0 Five quality codes. All blank indicates valid
UVS data, For meaning of non-blank codes,
see below,
10-19 UV Fluxes The measured UV fluxes at the wavelengths

Iisted at the top of each column, The wave-
lengths are in nm, the fluxes in WAcm?®-nm),.
BB means bhroad-band filter {(~10-30 nm), and
NB means narrow-band filter {2-3 am),

The conditipns which set the five quality codes (column 9) are as
follows:

Quality
Code No. Symbol , Set conditions (ome or more will set the code)
1 P Standard deviation of aircraft piich angle >2°,
/ Max~-Min/ for pitch >59,
/ Average pitch angle/ >5°,
2 R Same as patch conditions, but for the roll angle,
3 T Standard deviation of the true heading >100,
/ Max-Min/ for trueheading >300°,

4 A Standard deviation of the altaitude >1000 ft.
/Max-Min/ for altitnde >3000 ft,

5 M The average of the deviation of the 365.5 and 395.6 nm
(371.3 and 401.9 for the 1975 flights) measured fluxes
irom the calculated fluxes is more than 10% of the run-
ning average. This generally indicates noisy data.

5 N The standard deviation of at least one (four for the

1975 flights) of the average voltages for the dark cur-
rent, 365,5, 395.6(371.3 and 401.9 for 1975), and all
filters contributing to the average ozone measure-
ment, was >0,1 volt. This indicates noise in the data,
and overrides the M flag.
In the following pages UVS data are tabulated for altitudes greater

than about 10 kft, and solar zenith angles of less than 65°, In Ref, 1.6

these cut-offs were about 30 kft and 752, but for the lower altitudes of the

present flight set 1t 15 felt that a 65° solar zenith angle cut-off is more ap-

propriate., For some of the flights the UVS was turned off for esun > 6009,

so the 65° cut-off is more consistent with actual mstrument operation.

A few flights had data to esun >75%° for altatudes above 30 kft, and the data

appear valid to at least 9, . = 759, but the cut-off has still been set at 65°

for consistency. The {abulated data are presented in flight order below.
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The following pages give the measured ozone, total ozone, and UV
fluxes obtained from the UVS for the Fall 1976 Latitude Survey Flights of
the NASA CV-990. Data are given for the flights listed below, in the
order of the listing.

Table 5.1
last of UVS Flight Data foxr Fall 1976

Flight Date Minutes of Valid Page
No. {1976) UVS data® No. (s)
2 Oct. 28 40 22
5 Nov. 1 30 22
6 Nov. 3 175 22-24
7 Nov, 7-8 260 24-27
8 Nov. 8-9 300 28-30
9 Nov. 10 160 31-32

10 Nov. 11 70 33
11 Nov. 12-13 240 34-35
12 Nov, 14 120 36
13 Nov. 16 160 37-38
14 Nov, 17-18 215 39-40
15 Nov. 18 200 41-42

#Data for esu:n <650, and altitude >10 kft,
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DATEx 761028 (YR=MO=DAY) DAY= 302 PLT NO= 2 WASA LATITUDE SURVEY - FALL 1976
—_TBAR _EAT LONG PRESS  SUN__ 03 _ MEAS __TOTAL QCO000 378.1___312.9_289.2_ _294.5_ 303.9__308.4_  31A.8. 326.1..365.5 _395.6
HIt¥M: S5 (DEG (DEG ALT ANG PPS  OZOHE CZONE (MEASURED DONEWARED SOLAR PLUY IN (E=06) W/ (CH%%2=KM) WAVELEKGTH IN HN}
——fGHT} W)  E) {KEF) (DEG)  (ATH- cm__...__ _BB.._. __BR HB. __ _MB NA KA HR NB BE BB,
2136,31 138,39 -122,95 17.62 56.95 37  0.230 0.237 ~. .58.4  5.60 0.000. 0,009 1,25 S.1t 21,06 - 42.0U. _49.6. —6U.0ce
2133:43  3B.61 =123.06 20.17 57.31 47  0.228 0.237 57.3  5.51 0.000 0.010 1.28  S5.14 21.24 #42.18 49.7 63,5
2140 55 38.84 =123.17 22,77 57.68 43  0.226 0.236 .. 57.8 §.58 0.000 0,010 1.27 5.21 2t.59 42,44 49,1, .62.9 __
2143: 7 39.08 -123.26 25.20 58.07 53  0.238 £.250 RT 62.4 5.94% 0.000 0.006 1.13 5.18 22.09 45.04 53,7 70,4
_21485:19 39,3y -4v23.28 27,20 58,52 _ 853 _ 0.227_ Q.240 ___ 58,5 . 5.64..0,000 _0.009__.1.25.__5.16_21.98_42.63 S51.6 62.4
2107237 39,827 -123.27 29.10 58.99 8§  0.217 ©.230 H  55.8  5.74 0.000 0.010 1.20 S5.44 21.36 42.85% 47.6 55.3
2149.83 39,92 ~123.18  30.60 59.48 _ 64  0.223 0.237 56.9 5.87 0.000 0.008 1.21 4.87 20,95 41,83 _45,6_ _60.8 ____
2151:55 40,21 =123.15 31,05 59.96 61 0.222 0.236 57.7 5.69 0.000 0.008 .12  H.76 20,1t 38.86 u47.2 61.3
21543 7 40,59 ~123.13 31.05 60.88 55  0.218 G.231 __ M _ 55,0 5.83 0.000 0.006 _ 1.02 _. 4,55 _20.29 30,471 __ 44,3 __ 52.7___ _
2156319 83,79 -123.10 31.66 60.93 49  0.233 (C.248 49,9 4,77 Q000 £.005  0.8% H.90 19.49 37.B0 44,9 56,8
_21°8.31 61.08 -123.07 31.06_61.42 47 0.213 0,226 __° M _47.9 _ 5.2% 0,053 _0.004 _ . 0,61..3,72..16,99..33.00L _ 37.5_ _4u.7. .
2200:W37 01,37 -123. 047 37,05 61.91 87 0.224 T 0.238 5.7 T 4.45 "0.000 0.000 0.80 3.76 17.68 35.67 41.9  S54.2
2202:54 41,66 -123.01 31.05 62.39 53  0.223 0.237 _ 51.1 4.87 0.000 0.005 0.77 3.66 18,10 36,63, . 41.2 _ 50.9_
2205; 6 41,96 =122.98 31,06 62.89 53  0.225 0.239 54.5 4,90 0.000 ©.008 0,68 3.53 17.63 35.24  41.9 53.5
22307:19 42,25 -122.94% 31.06 6%3.38 45  0.227 O0.241 49.7 4.33 0.000 0.002 0.59 _ 3.22 16.27 35.58 _ 4Q,3__ 52.5____ _
2209:29 42,54 -122.98 31,05 63.85 41 0.222 0.236 B M 49.9 7.02 0.079 0.002 0.53 2.95 14,98 31.35 35.1 U47.6
221141 42,83 -123.01 31.06 _ 60.29 37 0.232 _0.247__ .5%.0 ___4.03__0.000 _0.,000__ 0,47 _ 2,90 15,78 _ 34,37 40,5 _ 52,4
T2 0017 -723.09 31.6% 7 Bk.737 39 0.235 0.249 7.1 3.66  0.000° 0.000 0.39 2.7% 15.63 33.74 40,8  S51.4
22160 4 43,40 ~123.16 31.05_ 65.16 __33 __ 0.243  0.256 ____ ___ug,0 _ 3,40 _0.000 0,000 _0.35___2.44__15,00_ 33,03 ___40,.0__ 51.1
DADE=  T51131  (¥P-KD-DAY) DAY= 306 FLT NO= 5 NASA LATITUDE SURVEY - FALL 1976
... TBAY _ LAT_ LONS _PRESS. soy . 03 MEAS TOTAL 00000 __374.1 312.8 289.2 2945 303.9 _308.4 318.8 326.1 365,95 _399.6 o
Nil44:55 {DEG {DEG ALT ANG PPB  DEOHE OIOHE (YEASDPRED DONNWARD SOLAR FLUX IN (B-06) W/ (CH#*»2-FH) WAVELERGIR Ik NEK)
AR W By (KRR DB (ATM-CM) e BB . BOaw - BB e . NBe e NB ameo. NEL ...._“ma,_ KB ERE_____ER
1349:52 19,24 -155.56 14.89 60.63 56  0.281 0.249 . 2.7 3.81 0.000 0.00C 0.63 3,49 16.92 35,69 45,7 58,3 _ .
1343: 4 19.42 -155.55 14.89 60.26 54  0.232 0.240 R 53.2 3.60 0,000 0,000 0.63 3.74 17.18 35.32 45,5 57.3
1B45,16 19,61 -155.52 14.89 59,89  S4  0.2u44 0.252 _ . 53.6 3.64 0.000 0.060 0.67 3.5% _ 17.09 36.148_ L6.2 59.0___
1447:27 19.BD ~155.49 18.85 59,52 55 0,245 0.253 53.4  3.77 0.000 0.000 0.69 3.68 17.35 36.56 46.2  60.3
180,39 19.98_~155.46  14.36 _59.15 _ S4___0.2u3 _ 0.251 _54.1__ 3,91 _0.000 0.000_ 0,77 __3,93 .18.37 _38.20___&7.7 _61.5
1301587 20,15 ~155.43 14.87 38.78 55 0. 242 0.250 §6.1  4.14 0.000 0.002 0.8  &4.14 19.01 39.51 49,2 62.7
1854: 3 22,27 -15%.u6 13.66 58.42 51t 0.228 0.234 PRTAY  20.3 0.00 0,000 O0.000 0,77 _ 4,39 20,96 43,04 4B.8_ 44,0 _
56298 20,12 -195.52 11,08 57,96 47  0.283 0,249 4.5 4,17 0,000 0,002 0,80  3.91 17.68 36,43 45,2 59.9
1958,20  19.94 -155.55 11.068 57.45 47  0.285 @.251 _ 54,5 4,05 0.000 0,003 Q.68 4,05 17.99 237.00 _ 47,2 _ 61,3
1902+38 19,76 -155.58 11,04 56,94 53 0,205 0.251 56.2 4,16 0.000 0.003 ©0.91 4.20 18,60 138.37 49,1 63.1
_1902+59_19.58_-155.61_ 11,04 56 u4 __ 49 __ 0.246 _0.252__ __56.3__ _4.30 _0.000° 0.00% __0.96_ 4,36 _ 18,73 38,31 49,0 63,7
TA905: 17 13,40 <755,85 11.087 55,947 527 0.287 7 0.254 56.9 " “4.29 ~0.000 0,005  1.02  6.50  19.26  39.43  49.3 64,3
1907-13  19.22 -155.68 11.04 55.43 52  0.246 0.252 58.3 U4.64 0,000 0,006 1,08 4.7% _20.05 41.09 _ 51.4 _ 65.9___
1999:25  19,0% -155.71 11,04 54,93 67  0.243 0,250 9.7 5.07 @¢.000 0,007 1.19 5,09 20.B7 42,22 52,2 665.9

- i -— . —— . e e —
DATE= 751103 (YR-HO-DAY) DAY= 308 FLT o= & MASA LATITUDE SURVEY = FALL 1976,

e TBAT LAT _ _ LONG _PRESS,.._...5UN, D3 HEAS TOTAL 0GQO0Q._ 374,79, 312.8_ 289,2 .294,5_ 303.9.__308.,4 _31B.8..326.1 365.5..395.6_ _
Y%A 5% {OEG {DEG ALT ANG epp OZONE OQZOHNE (MEASURED DOWNWARD SOLAR FLUX IN {B-06) W/ {CH®42-XH) WAVELEHGTH IN HHN)

(gux H) 4] {KED), {REGY . (ATH-CMY____ e BB .-BB__...,. L.MB ____HB. ... MH BR )i HE BR BA
20063 45 21,09 -157.90 6.4 47.94 _-20  0.244 D.246 P A 65.5 5 94  0.000 0.022 2.02 _7.06 25.11_ 49.75 . &0.4 . _.77.%
2008:58 20.90 -157.93 9.68 47.46 ~-20 0.237 0.281 R A 84,2 g8.5¢ 0.000 0.028 2.33 7.81 27.55 51.18 60.1 76.13
2211210 20.67 -157.91 13.75 46.93 =20 0.233 0.239 A 70.8 7.75 0.000 0.038 2.80 8.87 30,01_ 55,46__69.8__ 82,6
2313:22 20,42 ~-157.89 17.03 46.39 22 0.230 0.237 A 74,8 g.88 0,000 0,045 3.1 9,75 32,04 58.17 67.3 B4, 1

2219330 _29.16_=157,87 19,87 65,84 38 0.,229.__0,236 .. 70,5 __%.66 06.000_0.051_ _3.40..10.38 _33.66 _60.79 ___ H9.9. . A
2217:46 19,90 =157.85 22.534 45,28 31 0.229 0.239 R 82.6 10.39 0.000 0.059 3,75 1t.15 28.85 64.3% T5.7 92.0

"


http:1.40.-10.38
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pATE= 751103 ~(YR-HO-DAY) DAY= 308 LT 0= 6 T 7T T yash LATITODE SURVEY -, PALL 1976
TBAR LAT LONG__PRESS _ SUN ___ D3 __MRAS__TOTAL_QCQOQ 374.1 _312.8_ 289.2_ 294.5 _303,9 _308,4 3168.8 326.1 _363.3 395.6

HHHM: 55 {DEG {DEG ALT ANG PPB GLCNE OZORE {MEASURBD DOWHWARD SOLAR FLUX IN (E-Q6) W/ (CH®*2-HN) WAVELENGTH IH HHN)

{3HT) i} El {XET3 {DEG) {ATH~CH) bib:] b} MB. HR HA NE NE, HA BR AR
2022: 11 19.39 -158.02 26.75 4u.32 35 0,224 0.236 . 83.0 11,49 0,095 0,073 .17 12.04 237.38 66.05 8.2 9.4 .
252u:2%T 19,12 -158.14 28.02 W3I.BS 39 0.224 0.2137 85.0 12,09 0.107 0.082 5.39 12.45 3B.61 67,43 16.0 3.2
2326.35 18.84 =158.26 30.16  43.37 k1 0.222 0.236 87.9- 12.82 0.113 0.090 4,70 13.30 39.95. 70.19 78.0 . 95.7 _____-
2028.47 18,56 -158.38 39.07 42,89 (3] 0.226 0.238 B8.2 13.33 0.115 0,096 4,83 13.60 40,58 71.41 79.7 97 .4
_2030:59 _16.28 -158.50 31.06_ 42,42 5y 0.222_ 0.216, . .92.2 _13.91 0.3130_ Q.103 _ _5.07__13.95_41.87 73,54 80,9 98,7
72033711 718,00 -154. 62 31.06  41.9% 59 0.224 0.238 93.5 14.37 0.149 0.110 5.11 14,21 42,41 73,39 81.2 35.8
2935:23 17.73 -1548.74 31,07 ui.u7 42 0.225 0.239% 94,1 14,07 0.129 0,113 5.19 t4.45 42,54 73.93 83,2 _101.1
2)37:35 17,45 -158,45 31,07 Q.99 50 0.226 0.240 94,9 14,41 0.133 0.112 5.22 14,29 42,36 13.m9 82.3 101.1

_2239-47  }7.18 -138.97 31,06 40.52 59 0.226 05241 _.__93.8 14,36 0.136 0.118 5,30 _ 14,36 42,48 T73.46, _B2.7 _100,%
224 1+53 16,90 ~-159,09 31,06 uQ,05 63 0.226 0.211 95.7 14,78 0.741 0.124 5.43 18,66 43,12 75.19 B4.0 101.9
234y 11 __v6.64 =159.20 31,07 _ 39,58 _ B3___0.228 0.243 9742 15,13 0.iu5 _0.126  _5.52  15.00_ 43.76 76,22 ___B5.8 104.3
T u6, 337 T6.37 S159.31 31,06 39.11 67 0.227 0.2u1 98.1° 15.19 ©0.148 0.131 .63 15.32 H43.66 76.32 B6.1 102.1
2%44,35% 15,11 =159.42 31.06 38.65 X3} 0.258 0.275 . 90.9 13.2%1 0.142 0,102 _ 4.37 _ 14,02 4o 97 _6.50__ 7%.4_103,6_
2330 46 15.8% =159.53 31,07 38.18 56 0.226 0.240 100.5 15.82 0.152 0.144 5.96 15.57 4u.51 76,5% B6.7 106.8B
2722.58 15,59 -159.64 31,07 --37.12 (%] 0,211 0,224 M 102.5 17.62 0,239 0.126 5.50 13.89 40.16 _57.10 _58.0 _ _90.4 __
2055 19 §15.33 -159.7% 31.07 37.26 39 0.227 0.241 92.1 16.00 0.157 0.153 6.10 15.91 45.22 78.24 87.7 107.6
L 2237.22  15.07_-159.86_31.07 _ 36,80 _ _33 _ _0.293 0,711 H_100.3 _17.40_ 0,206 _0.158 _ 3.42_ __9.66 34.75 60.02 15.8 95,1
" 235F110 T 04,871 -1%9.96  31.06  36.33° 30 0.2312 0.2u46 103.6 16.50 0.1%3 0.162 6,20 15,89 UH.00 80,51 88,7 1os.d
_2101 4% 14,55 ~160.06 31,07  35.87 26 06,227 0.281 _ 00,1 17.10 0.166 0.171 6.52 16.82 _ 47.59 80.82 __90.0 _109.3 _
2103 37 14,28 =160 16  31.06 35.40 23 0.230 0.244 100.2 16.97 0.164 0.177 6.50 16.81 47.37 81.07 91.1 110.8
21063 7 314,03 -160.26  31.07 34,99 24 0.22% 0.243 _ 104,71 16.72 0.158 (.182 _ 6,62 _17.1¢ _47.80_ 82,33 _ 92.0 1171.4
2133.21 131.76 =-160.36 31.07 34.u8 27 0.227 0.241 105.3 17.54 0.173 0.19%1 ~ 6.86 17.59 B8.51 82.20 91.2 111.7
_2110-32 13,50 -160.46__31.07__34.02 _ 30 _ 0.228_ 0.242 105.8 __18.00__0.179__0.198__6.89 17.63 4@8.237 _82.38 _ 91.7 112.2
212,00 13773718087 11.67 3%.58 32 0.22%  0.243 105.9 17.61 06,1727 0.205  6.92 17.53 u8.23 ®2.u2 92.4 113.2
2114256 12.985 -160.67 31.07 33.10 I 0.228 o0.2842 __ __ _ 105.3 17,47 0.172 0.213 7.1 18,17 _49.26 B3.70___ 93.5 __112.9_
21M1: 7 12,69 =160.77  31.07 32.63 36 0.225 0.239 106.8 18.15 0.18% 0.226 7.36 18.37 49,30 83.44 93.0 114.7
2113:19 12,42 -160,87 31.07 32,17 _38 _0.228 0,242 = 10€.2 18.49 _0.184 0.230 7.35  18.34 _49.71, 83.93__ 9u4.2_ 115.8
2121 31 12,16 -160.98 31,08 31.72 3y 0.226 0.239 109.2 18,29 0,174 0,241 1.60 18.77 50.36 B5,06 95.7 115.8
_2123:42 11,89 =161.08__31.07 __ 31,26 34 0.219 _0.233 109.1  19.89_ _0.199%__0.253_ 7.95 19.38 51.5%__81.74 90.3 _115.t
2123 S0 ¥1,A3 “1a1,.18° 31,06 30.b% n 0.212 " 0.225 H 111.5 21.53 0.277 0.255 7.99 19,34 51.96 82.81 T4.8  106.04
2124: & 11.36 =161.28 31.07 30.136 2B 0.214 0.227 ___ M _ 90.6 _22.68 . 0.159 0.195 A.28 15,350 39,13 . 2. 31___B6.U___R2.5
2133:17 11,09 -161.37  31.07  29.91 32 0.237 Qa252 ] 78.0 12,88 0.115 0.172 5.80 14.9% 40,64 68.52 4.5 92.9
2132:2) 1).83 =161.47 31.06 29.47 32 0.234 0.249 .| 4,4 17.60 0,183 _.0.193 6.36 15.89 - 43.99 . 74.13 __78.3_100.3

2134 41 10,62 -161.01  31.04  29.09 31 0.232 Q.246 RT N 143.5 23.33 0,158 0.304 9.9% 20.65 61.27 114.81 126.0 144.8
_2135:52__ 10,348 ~161.71_30.14__23.02 . 37...0.393 ...0..204 ._RT H____ 85,0 _12,88 _0.224__0.161 _5.05 _11.08 26.06_ 34,39 .2 55.6
213): 4 19.0% -161.59 29.15 28,97 28 0.237 0.250 R X 65.8 12.05 0.097 0.134 4.78 12,10 32.80 S57.64 60.6 76.1

214116 11.32 =161.49  29.05 28.9% 22 0.240 0.254 M 82,3 15.71 0.130 @.211 6.21 16.21 43,29 77.03 81.3 103.2 _—
214 5°27  11.56 -161 38 29,06 28,9t 23 0.229 0.282 81.1 16,86 0,132 0,268  B8.20 20.62 54.67 91.88  58.7 121.8
2145.39 11.83 -161.27 2%.06 28.90 28 0,225 0.238 107.2 15.00 0.193 0.264 .. 7.81 18.96 49.74 B83.96 ._92.6 ... 7
2187:52 12,08 -161.16 29.07 28.90 30  ©.226 0.239 112.8 19.82 0.215 0.274  7.88 19.32 50.94 85.451  93.4% 1%15.5
L2130 2. 12,34 =1h1.04 20,07 28,42 A1 D228 _ 0,236 e e A1U03 0 20046 L 0.210 0,289 A.42_ 20,44 _53.37. BO.2&.__9B.2 11
2152 14 12.60 =-150.93 29,06 28.97 31  0.226 0.239 115.6 20.29 0.200 0.278 8.29%9 20.39 S53.53 90.67  99.1 1214’
2154 25 12.87 =160 82 29.06 29,03 _ 27 0.227 0,240 . 1137 20.16 0,198 0,275 B.22 20.27 53.55 90,718 _ 99.0 __121.5.._ .
2156837 13,13 -160.70 29.06 29.12 26 ©0.227 0.239 116.0 20.31 0.207 0.276 8.33 20.42 53.B9 90.51 99.7 123.9
2154 59 1341 -160.58 29,06 29.22 26  0.229 O0.242 _. 1i%.8 20,08 0,197 0,268 B.18 . 20,28 54.24 91.55__ 99.8 _ 122.3
2201: 0 13.68 -160.86 29.06 29.38 28  0.228 0.241 115.9 20.59 0.209 0.265 B.21 20.25 54.02 90.89 99.7 123.5
_9293:12 13,96 =160,34__29,07_ 29,48 _ 27 0,228 _Q.24%_ . 11u.6._19.081 _0.198._0.258_ _B.06..19.96__53.34__89.46 G68.01 121.0
2203123 14,23 =160.22 29.06 29.64 24  0.229 0.242 112.9 19.748  0.197 0.250 7.89 1%.44 52.0%9 8B.07 97.1 121.1
_2207 35 14,50 =160.10 29.06 29,81 62  0.230, f.244 _ __ _ _113.4 19,47 0.169 _ 0,246 | 7.684 _19.59 52.80 88.84 ... 97.6...1719.8
2209:47 14,78 -159.98 29.06 30,00 44  0.21% 0.228 M 112.2 19.%9 0.197 0.244  7.82 19.39 50.18 B&.51 96.2 87.5
2211.53 15.05 =159.86 29.06 30.21 50  0.274 0.290_ _105.7 14.24 0.000 0.21% 5,83 19.21 40,80 7TB.R0 . 96.6 125.4___
2214:10 15,33 =-159.79 29.06 30.44 5S4  0.253 0.26B R 8.5 10.72 0.000 0.201 6.90 12.25 37.88 50.89 98.6 109.0
_2416:23  15.61.=159.64_ 28,06 30,68 __54..0.229_0.243 _________72.2 __10.21 _0.000_£.229 7.36  192.29_ _52.48. 89.12 __98.0 121.0
2213233 15.89 =154.54 29,06 30.93 58  0.226 0.2u0 116.9 15.10 0.000 0.232 7.80 19.37 52.07 88.42 95.6 120.2
2220:45 _16.17 =1%9.43 29.05 31,20 58 _ 0.213 0.226 _ M 114.0 21.97 0.233 0.218  7.04 15.77 45.16 73.55 77,7 97,2 _____

2222:56  15.44 ~159,32 29,06 31.48 57 0.232 0.246 105.4 18.2% 0.183 0.226 7.39 19,11 51.84 B87.20 95.5 119.¢%
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DATEx 761103  (YR-KO-DAY) DAY= 308 PLT 0= & NASA LATITUDE SURVEY - PALL 1976
. IBAR___ LAT __LONG,_PRESS  SUN _ 03 MEAS__TOTAL_QOQOQ 374,11 _312,8__.289,2_ _294,5, 303,9. 308,48 . 318.8 _326.1_.365.5 395.6
HifE4sS5  (DEG {DEG ALT ANG PPB  DZONE OZOME [HEASORED DOWHWARD SOLAR PLUX IM (B-06) W/(CH#*2-§K) WAVELEXGTH IN Kn)
_{387) P F)__LKPT}  (DEG) (ATH-CH) B PR HE____ NB..._..HB xR R ¥R BB B
2225: B 16.71 -159.21 29.06 31.77 56 0.234 0,248 113.7  19.07 0.17% 0.218  7.30 1B.99 51.65 B7.79  98.0 __120.8
2227.20 16.98 -159,11 29.05 32.06 54  0.228 0,242 111.5 19.05 0,187 0.214 7.48 1B.85 51,56 B87.00 95.8 119.3
2227 31 17.24% ~159.01 29.06 32,36 51  0.231 0.245 _112.% 18.89 0.182 0.212  7.29 18.56 51.19 B7.06 96.8 119.1__
2231-43 17.49 -158.91 29.06 32.67 44  0.279 §.762 111.6 18.84 0.185 0,210 7.39 18.93 51.69 B7.26 95.8 118.9
_2233.54_ 17,74 =158.90 _29.06__32.99 83 _ 0.230 _0.2U4___ 113.5 _19.08__0,1B5_ 0.207___ _7.24__18,57__51.34 _B7,20 96,7 119.4
3236: & 17.99 —158.70 2906  33.32  #1  0..226  0.239 111.6 ~ 19.11°0.195° 0.208" 7.34 18,73 51.00 B&.#k  95.6 117.5
2234:13 18.25 -158.50 29.05 33.05 39 0.227 0.240 110.9 18.36 0.177 0.199 7.19 1B.26 50,75 85,81 94,6 116.6 _ _
2240:23  18.49 =158.50 29.06 34.00 35 0.228 0.241 109.0 18.13 ©.180 0.192 §.95 17.68 49.07 B3.94 92.8 116.2
22042:41 1B.73 ~158.81 29,06 34,34 41  0.228 0.2%1  __ 108.9 18.00 ©.171 0,186  6.90 17.76 49.63 B3.84 _ 93.0 _114.5
2444 52 18,97 -158.31 29.06 35,70 40 0.230 0.244 107.6 17.84 0.170 0.177 6.65 17.16 48.58 B3.33 ~ 92.2 114.2
2247+ & 19.22_-158,21_ 2614 _35.07 _ 39 0,227 _0.239 R ___ 108.3__16.25 0.136 ,0.168__6.53 17.08 47.07_76.85__87.3 110.7
2340576 19,48 158,11~ 262057 35.87 37 0.2317 6.243 R 10b.7 " 16.83 0.163 "0.153  6.12 16.09 45.77 76.88 88.5 109.8
2251.27 19,731 -157.99 26.65 35.87 35 0.234 0.245 BT 102.1 16.1% 0.159 0,185 6.00 14.13 u5.08 80.79 _ 87.31 _110.1
2054339 19,99 -157.98 22.82 36.26 41  0.232 0,283 104.4 16.36 0.161 0.137  5.70 15.28 44,30 75.92  85.9 108.3
2255:50 20,26 -157.97 19.11 36.66 _ 47  0.236 0.285 A__ 101.7 15.05 0.128_ 0.117 _ 5.23 14,27 _42.71 74.31_ B4, 6_ 106.0
2258; 2 20,52 -157.97 14.39 37.06 50 0.236 0,263 P A 98.8 14.65 0,154 0.107  u4.87 13.51 39.36 67.85 B80.2 107.6
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DATE= 761107 (¢R-HO-DAY) DAY= 312~ PLT HO= 7 T WASA LATITUDE SURVEY - PALL 1976
PBAR  LAT.___LONG_ PRESS  SUN _ 03 SEAS _TOTAL QOO0 _374,1  312.8 289,22 294,5__303.9 _308.4 310.8 326.1_3695.5 .395.6

HiNY4: 5SS {DPEG {DEG ALT ARG PPB DZONE OQZONHE {MEASURED DOHNHARD SOLAR PLUX IN {B~06) W/ (CHN*¥2-%¥) WAVELENGIE IW NN)
{3UT) Hy B} {KPT) {DEG) (ATH-CH) Bl RA._....HB ___. . MH R HA .31 HR BR L:1:]

2751226 20.61 -158.02 15.94 42,54 67 _...0.285 0,253 PR A. 81,9 11,18 0.079 0,054 3,12 .9.73 30,85 59.01__66.7___B5.%
2353:33 2)2.18 -158,02 19,31 U42.08 43 0.191 0.199 R N 0.1 3.76 0.000 0.078 4.55 11.67 33,99 51,58 Sh.4  67.5
2055:50 20,14 =-158,02 21.40 H1.61 51 0.225 0.235 ] 81.7 8.55 0.091 0.068 3.9t 11,05 348,98 60.59_. 62.4 __79.7
2054: 3 19.88 -158.01 24.21 41.12 53 0.245 0.257 R H 80.7 12.35 0.109 0,075 3.53 10,51 35,72 68.97 68.8 75.2
210015 __13.61 =158.08 _26,38B__H0.66 49 _ 0.269  0.283_R J0.5 5,89 _ 0,000 _ 0,067 _ 344 14,37_ 42,49 78,63 __ 85.3 10

TTR132.27 19,36 -158.15 28.1% 80.24 39 0.226  0.239° B89.6 13.42 0.122 0.109 5.10 13.96 41.38 71.69 19.9 97.h4
2104 39 19,12 -158.25 30.43 39.83 19 0.227 0.2u0 91,2 13.72 0.130 a.119 5.35 _14.63 42,60 73.8B4 _B2.9 _ 100.5_
210v:51 18.88 -158.35 31.05 39.41 23  0.225 0.239 93.8 14,61 0.194 0.130  S.648 15,13 84,06 75.72 84.7 102.5
2197, 4 13.63 -158.45 31.04 39.00 21 0,227 0.241 L 93.3 16,18 0.142 0,133 5,67 15.32 44,60 T6.19 _Bu.4 _103.0__
2111 16 18.38 -158.54 31,08 38.59 22 0.224 0,238 96,2 15,16 0O.tu7 0.139 5.88 15.64 44,87 77.351 85.1 103.0
2113:23 13 14_-158.64 _ 31,00 3¢.18 _ 24 _ 0,222 _0.236 ___ 96.4% 15.35__0.165__ 0.145___5.98 _15.69_ 44,77 77.14  BG.2 102.6
TZN5.40 17,897 5158, 79 7 31.00 37,77 26 0.226  0.240 98,3 15.9% 0,187 0.153  5.97 15.82 H4,72 76.26 85.8 106.5
2117-52 17.64% -158.85 31.04 37,17 25  0.225 0.239 98,1 15.60 0.155 0.153 5.99 15.60 U44,%9 76.92 _85,2_.103,3
2123: 4 §7.39 ~158.95 31.23 36.96 23 0 220 0.238 97.1 15.87 0.161 0.158 6.06 15.89 44,08 76.68 84,9 101.9
2122216 17,14 -159.05 31.05 36.56 31 0.224 0.238 _ ___ 9€.6 16.29 0.163 0.165 6.21 16,04 44,57 77.03 _ 85.3 104.7
2124 27 16.89 -159.15 31,04 36.16 27 0Q.635 0.674 N 88.6 0.00 0.000 0,000 12,03 29.11 56.36 24.67 110.7 12.9
_Z12b:34_ 16.64 -1.9.24  31.04 35,77 26  0.223 0.236 101.7__16.67 _0,179__0.185 __6.67_ 16,92 u7.a4 80.60__ 88.9 107.6
T2129 4§ i5.39 -159.304 31,06 35298 28 0.225 0.239° " 00,9 16,96 0.178  0.185  6.67 17.10 47.26 80,50  90.7 109,3
_2130:54  16.14 -159.uu4 31,05 34.98 21 0.229 0.243 _ ____ 86.1 16.28 0,000 0.143 6.67_ 17.52 GB.30 _82.76 _ 93.4 109.S
2133:10  15.688 =-157.54 31,02 34.5% 23 0.242 0.257 102.8 17,68 04192 0.162 5,98 15.99 41.48 95.79 92.2 106.7
2135 21 15.63 =159.64 31.04 34.20 24  0.227 0.241 n 84.3 15.20 0.3719 0.213 _ 6.14 18,49 42,50 76.25 _ 71.3 _ 68.5
T2137:31 15 38 -159,76  31.05 33.81 26 0.222 0.236 T T 102.7 19.19% 0.205 ©.205°° 7.3Z7 15.35 T45,58 781.217° 92.8  130.8
2133 o5 15.%3 -159,.84 31.04 33.43 25 0.223  0.236 105.7__17.38 0,195 0.222 7,36 _18.29 49.82 84.0% 93,7 112.2
ZI167°57T k. a8 =159.987 37,08 33.05 27 0.225 0.239 108.5 18,40 0,168 "0.22% T.40 18.58 50,99 T 99.50 Ju. 4 113.9
Zi%4: 9 14.62 -160.03 31.06 32.68 29  0.223 0.235 105.6 18.74 ©.210 ©0.225 _ 7.25 16.02 49.60 79.70 _ §7.3 _108.9 _
2106,20 1,36 160,73 31.05 32,30 30 0.219 0.233 "7 T 104.2 14,41 0,153 0.212 © 7.72 18,30 49.77 85.85 94,3 113.7
J2104.72 18,10 -100.23 31.06 31,92 31 _ 0,226 0.240 101 18,39 _0.189_ Q.235 _ T.44, 18.81 49,08 84,14  96.1_ 113.0
2159 4% 13.85 =160.33 31.04 31.5% 29 ~ 0,228 0.242 110.8  19.33 ~0.2047 0,246 ~ 7.57 T17.637 51,38 85.88  95.4  116.1
_2152-56 13,59 =150.43 31.04 31.319 26 D,99%_ 1,060 110,48 18,10 0.199_ 0,205 7.86 19.62 51,36 20,63 96,2 106.9
T2155: 83 131.33751860.53 31.080 30.83 62 0.2237 6.237 109.2 19215 0.175 0.264  8.05 19.71 52.38 B87.41 56.5 116.4
2151419 13.07 -160.63  31.04 . 30.47 _21  0.225 0.239 ____ _111.7 19.80 0.216 0.2631._ B.04 _19.79. 52.79__R2.65_._96.6119.5
2159¢31 12,82 =-160.73  31.04 30.12 i9 0.223 0.235 109.8 19.04 0.205% 0.272 8.26 19,96 53,08 88.47 96,9 118.8
—2201.83 _12.56 -160.82 31.04_29.77 _21..0.226. 0.240 ___ . 112.7 19.88 0.2711 0.276 B.23 20.20.53.2% 89.52 .100.0_121.0_____
220355 12,31 -160,92 31,05 29.43 23  0.226 0.240 112.4  19.75 0.205 0.272 8.1% 20.11 53.07 89.93 98.2 113.6
2206, 6. 12,05 =161.02_ 31,04 29,10 .27 _ 0,224 0.238__  112.0__19.82 _0.217 __&.284 _ B.3%._20.18 _53.47 _A49.81 9g.2...119.7
220d:18 11.79 =161.11 31,04 28.76 30  0.227 0.2841 111.3 20,02 0.209 0.283  8.27 20.29 53,24 88.90 98,1 120.1
—2210:30 0 11.53 ~161.21 31.04 28.43 .30 _ 0.224 0.237 o ——112.8 19.89 0.214 0.292 _.8.53 _20.42 _53.465 .90.0%1.._ 99.2__120.4
2212.81 11,27 =-161.31  31.04 28.11 30 0.223 0.236 115.7 19.58 0.239 0.297 8.39 20.53 5u.:2 88.23 95.6 109.4
J2214:53 11.01 =161.041 31,05 27.79 26 _ .0.280 0.25%5 ___ _ 99.0 1e.60 0.230 0.272 760 19.30 .53,49 ..91.03__ 97,4 _116.2.
2217. 5 10,75 -161.51 31,04 27.47 2B 0.225 0.239 115.3 20.64 0.228 0.301 Bal45 20.47 53.39 8B8.03 96.6 117.4
2219 __ 10,48 =161.61 31,08 _ 271633 0,232 0 246 . 108.4 _19.65_..0.200__0.279.__6.00__19.98_ 53,97 _B6.12 95.2..113.3
2221+28  10.22 -161.71 31.05 26.86 40 0.227 0.241 M 108.8 20.24 0.258 0.278 7.59 19.03 49.99 79,64 Bu4.5 100.4
L2223 40 3.95 -161.81 31.04 26.5% 25 0.236 0.25%0 _____ _ 78,4 14,42 0,258 0,252 _ 7.41 _17.82 50,49 @88.16 . .8%.8 _10s.68
222% 52 9.68 =-161.91 31.05 26.26 43 0.223 0.237 m9.2 15.91 0.222 0.303 8,95 21.46 52.49 94.08 102.0 121.4
2224: 3 9,42 =162.00 31.00 25.93 35 0.251% 0.267 __ _ . 105.8 15.66 0.182 0,233 _6.98Q _18.73 47,92 _ 86,40 __97.4 _ 109.1
2230-1»  9.16 -162.10 31.04 25.7M1 37 0.205 0.217 H 110.1 28.65 0.320 0.304 8.74 21.58 47.11 S57.77  173.1 88.0
_2232,27 _ 9,89 ~162,20 31.05.  4%.84_ 30 __0.2326 _Q.260_ _  110.7 . J4.75..0.199..0.293___H8.38  20.45_ 53,17 A1.AR 93,4 _108.92
2224, 38 8.62 ~162.30 3t.048 25.17 25 0,216 0.229 97.5 19.81 0.257 0.280 8.47 19.56 48,33 84,77 90.2 105.9
L2236,50 8,35 -162.40 31.05 24.91_, 29 0.220 0.234 . 105.6 19,11 0,206 . 0,291 _ 8.64 20.92 _55.04_.94.04__ 94,5 _95.5
2239: 2 8.07 -162.350 31,05 24.65 29  D.220 0.233 ¥ 119.3 21.55 0.266 0.269 7.59 15.6% &4.68° S5B8.70 B0.7 97,1
_ 2251311 1,80 -162.60 31.04 24,80 26 0.232 0.257  __ R 86.9 12.41 0.106 0.194 5.79 1u.38 40,51 59.86___77.1__.76.0
2243225  7.53 =162.70 31.040 2417 31 0.228 0.242 71.2 11.48 0.101 ©0.277 7.95 19,44 47.68 82.50 3%.1 106.9
2285337 7,26 =-162.80_ 31,05 23.9% 21 0,326 90,340 109,3__18.72 0,210 _0.312 ___8.32 19,86 51.39 BR2.84 88
2207:08  5.99% =162.90 31.05 23.73 3y 0.211 0.224 [] 79.3  22.36 0.227 0.2%6 7.05 19.28 53,39 88.62 47.3 53.1
_2259: 0 _6.72 -163.,00 31.84 23.53 122 _ 0,000 0.000 __ W 0.0 0,08 0,474 5,525 30.27 40,74 20.45 20.50 _ 0.0 _ 0.0

T 2254, 7 T 6.217=163.18 31.04 23.17 =20 ~ 0.290 0.307 T M T 59.4 8,42 0.000 ©0.185 4.80 12.20 3B.47 77.83 82.0 93.9
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DATE= 753137 (YR-NO-DAY) DAY= 312 PLT KO= HASA LATITUDE SURVEY = FALL 1976
TBAR LAT LOWG __BRESS SU¥__ 03 ¥EAS __TOTAL Q0000 374,191 __312.8  269,2_294,5 _303.9__308.4 _318.6__326.1 368.5 395.6
AHMM:SS {DEG {DEG ALT AHG PPB OZONE OZONE [(HEASURED DOWHWARD SOLAR PLUX IH (E-06) %¥/{CH%+2-HM) WAVELENGTH IN ¥WHN)
{SHT) Ny E) (KFTY {DEG) {ATH=CH) BB ¥B KA HR HR 3] 1]
2256118 5.94 -163,28 31,05, 22,99 =20 __0,229 19.88 0.233 0.320 7.89 19,16 _u48.82_.79.84 __B4.9__103.1
2253330 S.66 =163.38 311,05 22.82 181 0.219 16.85 0.202 0,343 8.94 20.71 51.66 B71.76
2309:42 5.39 ~163.48 31.05 22,66 -20 0,247 19.27 0.191 0,349 0.08 20,69 55.69 90,%6
2302:53 S.11 -163.58 31.04 22,51 19 0.225 21.78 0.234 0.383 9.57 22.26 56,59 93.92
—2105-_5 4.84 -163.68 31,05  22.37 13 0.223_.0; 9 _..22.0Q8_ 0,240, Q.403___ 9.96_ 22,99 .58.00_95.5]
2197:17 4.56 -163.79 31.29 22,24 19 0.219 22.60 0.256 0.406 9.97 22.62 56.34 93.17
2393243 4,28 -163.88 33.00 22.12 19 0.225 22.33 0.236 0.413 9.94 23.16 58,04 95,73
2311:40 4,01 -163.98 34.53 22,02 =20 0.221 22.79 0,254 0.432 10.41 23.91 57.75 98.42
2313:52 3.73 -164,88 35.01 21.92 -20 0.221 25,00 0.273 0,442 10,53 24,10 59,97 97.74
2315+ 3 J.u6 -164.19 35.02 21.85 1l6 0.223 23.59 0.257 0.442 10,50 24.11 60.15 100,04 .
2318 15 __3.18_=164.27_ 35.23__21.74 __420__ 0.223_ 23,28 0.260 _0.443___10.56__24.40 _60,85_100,31__109.2 130.9
T2320.20 2,907 =160.387 35.02° 21.72 18 0.221 23,85 0.269 0.447 10.67 24.33 60.56 99.68
23223348 2462 ~-160,48 35.03 21.67 25 0,224 23.80 0.261 O0.443 10.51 20.02 60.18 99.79__
2324.50 2.34 =-164,568 35.00 21,64 20 0.225 23.50 0.255 0.442 10,57 24.41 61.068 100,99
2327: % 2.07 -164.67 35.01 21.62 20 0,222 . 23.83 0,265 O0.ubl 10,65 _ 24,48 60.63 100.35
2123.13 .80 ~164.77 35.02 21.62 36 0.226 124.2 23.57 0.256 O0.434 10.27 23.8B2 59,%3 98,60
_23131:24 1.53 ~164.87 35.02 21.631 159 0,225 2 22,99 0.z48 _0.428  10.27_  23.88 59.48_ _98.62
T2137:3% 1.26 164,97 35.02 21.65 19 0.223 "23.24  0.259 0.428 10.29 23.57 58.69 56.86
~2935:47 _ 0.99% -165.07 _ 35.00_ 21.68 20 _ 0.22% 23,09 0,250 0,421 10.11 23.35 58,56 97,55
2137:5) 0.72 ~165.16 35.02 21.73 19 0.225 23,46 0,254 0,435 10.46 24.31 60.87 100.03
_ 234910 d.u4u4 =165.26 35.02 21.79 21 0.226 127.7 24.38  0.264 0.442_ 10.53 28.43 61.06 102.15__111 5
2342:22 0.16 -165,.36 35,02 21.85 22 0.223 23.78 0.257 0.4377 10.53 24.31 £0.97 99.89
_ 284533 -0.11 -165.46 3q:gg"_gl_ﬁg__"gq___g_221 25.12 0.247 0.431 _10.07 23.29 55.18 98.26
2390:05 " =0.38 ~165.56  35.02 22.03 23 0.223 22.98 “0.258 0.432 T10.35 23.89 60.07 98.21
239,57 -0.66 -165.66  35.03 22.12 ,20 0.221 . 23.94 0.273  0D.444%_ 10.65 _24%.20 60.34 99.44 10
235t. 8 ~0.94% =-1565,76 35,02 22,24 21 0,224 125.,9 23.58 0,263 0,442 10,87 24,14 60.45 100.74
2353:20 =1.21 =165.86 35,03 22.36 21 0.221 23.64 0.266 0,442 10,631 24.54 60,78 100,41
2335 31 =1.09 -165,9%5 35.02 22.50 21 0.223 23.55% 0.266 0.435% 10.36 23.74 59.69 98,06
_2357-43 =1,77 =166.06_ 35.03 22,64 20  0.223__ 22.63 _0.250 _0.h15 _10.12 23.u46 S8.42 97,22
T2153:55 -2.004 -166.16 35.02 22.79 20 0.221 T231.02 6.257 0.42% 10.19 23.29 58.02 95,89
=0%02 & -2.32 -166.26 35.01 22.96 20 0.223 ceme—m J121.3 22,88 0.256  0.414 9.97 . 22.97 57.99 _95.5mm_103.a_“125*3_____
0004:18 ~2.58 -166.35 35.02 23,14 20 0.220 22,98 0.263 0.422 10.25 23.57 58.96 96.70
0006223 . -2.85 -166.45 135.02 _23.34 20 0.222 23.55 G(.260 0.423 10.29%9._23.57 59.59 954.59..108.3_.%131.0
0008341 =3.11 =166.58 35.02 23.5% 24 0,223 22,87 0.264 0,414 10.1% 23,65 59.47 98,52 -
L0210:82  ~31.38 =156.68 _35.02 __23.76___ 26 ___0.2231 _.0.238 22,93 0.258...0.404. 10,00 23.0A. SR.21 9Af.67 _105.7
Q013: 4 <«3.64 -166.76 35.02 23.98 29 0.225 22.70. 0,242 0,393 9.83 23.09 58,319 97.24
-031a,15 -3.91 -16e.d4 35,03 _ 24,21 _30 .222 23.43 D.264 0.4%02 .10.15 22.58 .59,3t S97.98 . 105.6 .128.9.— .
0217:27 =46.18 -166,93 35.02 20,44 32 0.224 22.60 0,240 0,385 9,79 22.76 58,58 96.63
O 0319:39  ~4.45 -167,03  35.02 24.69 k1) 0.223 22.03 0.246 0.376 . 9.57..22.31 ..56.75% 93.62._101.6...123.1
0321:59 =-4.72 ~167.13 35.03 2n.94 31 0.226 . 22.04 0.2400 0,367 g.44 22,12 56,67 94,49
024z 2 -4.93_=16p7.23.  35.02 25.20 40 0,222 _ 0,238 118.3. 21.772 _0.242 _0.362 __9.54 22,34 S57.02  _9u.99
0326213 -3.25 -167.33 35.02 25.u6 40 0.225 21.75 0.239 0.349 9.23 21.65 55.47 93.16 .
~0728:25 -5.52 -167.42 35.02 25.73 .42 0.225 Q.201 ___ _____ _ u 20.98 0.234 0.339 95.0% 21.47 55.47 91.91 . 100.0__120.4 ...
0330:36 =5.79 =167,52 35,02 26.01 50 0.227 0.243 7 21.44  0.236 0.335 3.08 21.4% 55,084 92,91
. 0d32:48 _~6,.06 «167.62 35.03 26.29 29 0.227 0.243 __ .. _ ] 21.2% 0.234 0.330 9.08. 21.75,.56.39 93,94,
0D34:59 =-6.33 -167.72 35.02 26.58 26 0.226 6 21.29 0.238 0.324 8.92 21.12 54.77 91.68
023750 =6.00_~167.B2. . 33.02__20.87__ 31___3 228--&.241 4 J20489 0,222 0.312___8.71 __20.87  54.71_91.14
0239:22 =-6.88 =-167.92 35.02 27.17 0,228 7 21412 0.232 0.310 8,81 21.711 55,19 92.74
J0081:34 _ =7.15 =168.02 35.02 27.u8 _ _50_ 0.221 9 21.12 0.224 0,300, 8,72 21.37 _55,9% 94,82 . 103.5_.125.1
00413:45 ~7.42 -168.12 35.02 27.79 59 0.229 6 20.93 0.225 0.288 8.65 21.00 55,60 92.66
_0Ju5.57 -7.69 -168.22 35.02 28.11 _ 39 _ 0.227 5 21t.16 0.230 0.274 7.91_ 20.03 49,80 89,53 __97.3___98.6_
Gl4d. 3 ~T7.96 -164,32 35.02 28.43 52 0.218 1 17.98 0.218 0.238 7.90 1B.02 u47.74 80.65
0050:20 =-B8.23 -168,423 35,02 28,75 _ 51 0.234 N0.5 __18.31__ n.19u.,n 263 8.31  20.76 RB6.03__93.56
045%2.32 -8.51 -168.52 35.02 29.08 42 0.229 U 20.48 3% 0.275 8.33 20,42 53.%6 90.31
_DJ54:43 -8 77 -168.62 35.03 290.42 _ 36 _ 0.232 k] 15.64 0.218 0.264 8.04 19.84 53.24 90.17 __9
0350:55 =9.05 =168.72 35.03 29.75 24 0.229 5 20.356 0.225 0.266 B.26 20,40 54,41 91.46



http:035b:55--09.05
http:2322-.33
http:22568.30

Lz

PATE=
rOAY

751128 (IR-MD-DAYY

DAY=
LONG__ BRESS,

HHHEM:S5S
{GHT)

{PEG

{DEG ALT ANG
2L _{KPT)___{DEG}
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PPB

PLT NO=
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[N

7

OZONE
[ATH=-CH}

¥ASA LATITUDE SURVEY - PALL 1976

bo_

HB HE

¥R ), 1)

WAVELERGTH IN NN}

SON___ D3 ___MEAS__TOTAL QOQO0  374,3__312.8 _209,2. _294.5 _ 303.9._308.4 _319.8. 326.1..365.5 395.6,
(MEASURED DDWNWARD SOLAR FLUX IN (E~06) ¥/ (CH*e2-NN)

bt AR

BB ____ _NB NB

0359, 6
o101:18
g1013:30

0110:

~9,33 -1658.82
-9.60 ~168,92
~9.87 -169.02
0105.81 ~10.14 -169.12
0107 53 -10.41 =169.22 35.03 31.49
4 -10.68 -169.32

35.03
35.93
35.01
35.02

30.09
30.43
30,78
31.14

35.03  31.85

37
47
79
64

g4

0.231
0.231
0.232
0.235

0.233

0.257
0,248
0.248
0.252
0.234  0.251
0.251%

117.2
115.2
110.4
112.3

111.0

112,0

20,72
20.02
20. 10
19,28 0.197
19, 14

1,208 _ 0.215.
18,88 0.206

0.209

8218
8.05
7.78
.48

20.22
20.06
19.40
18.96

7.24 18.32

G413 93.00
54,42 91,93
53.00 85.39
51.89 88.73

50.08 BG.14

101.1
99.3
97,3
98.0

94.3

VK P S—
121.6

119.1__
118.
- J.47_.18,98 5%, 1Q.__§9-Q]_._55._Q_H%_._g._
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DATE= 761138 (YR=MO-DAY) ™ DAY= 313 PLT HO= B HASA LATITUDE SURVEY - YALL 1976
. _TBAR___ LAT___ LOWG PRESS  SUN 03  NEAS __TOTAL Q0000 _ 374.1  312,8 289,32 294,5 303,99 _30B.8__318,8 . .326.1__ 365,5_395.6 ..
HHM4:SS (DEG {DEG ALT ANG PPB  OZONE OZOWE (MEASURED DOWNWARD SOLAR FLUX IH (B-06) 4/ (CH#*2-KM) WAVELEHGTH IN ENj
(FHT) of ) By (KFPY__ (DEG) (ATH=CH} BB BA NB B 5] MR HEB BB BR
2294324 -17.88 -175.20 31,53 19.17  23. 0,232 0.2u47 132.2 25.57 0,275 0.355 9,93 21 32 51 95 102 73 108.2 2368
2206:35 -18.06 -175,42 31,04 18.86 24 0,248 0,263 132.9 27.04 0,242 0,345  9.35 23.56 60.25 102.94% 113.0 133.5
22041047 -18,23 =175,65 31.05 18.56_ 24 _ 0.241 0,255 126.9 23,38 0.228 0.3%1 9.59 22,18 61,22 101,40 _ 109.3_d132,0_____
2219.59% =18,40 -175.87 31.05 18.26 28  0.241 0.256 114.9 19.68 0.2¢7 0.320 9.46 22.92 57.92 100.52 108.5 132,13
—2213-11 218,57 =1716.09 31.05__17.95 _ 29 0.244 _0,259 129.3 23.32_ 0,234 _0.393__ 9,12 21,07 _51.87__94,39__111,9 134,9
T2215:22 1870 =176.32 31.06  17.86 27 0,322 0.236 B 129.6 27.06 0.370 0.387 10.25 24.21 63.98 82.77 86.1 121.6
2217 30 -18.91 -1476.55 31,05 17.36 16 _ 0,249 0.264 . 131.6 22.72 0.238 0.343  9.53 _ 23,77 61,38 102.34 ., 114.7__ 136.8
2219:46 -19,08 =-176.78 31.05 17.07 15  0.204 0,259 128.0 23.78 0,283 ©.338  9.77 22.77 61.80 102.79 111.2 140.4
2221:57 -19,25 -177.00 21.05 16.79 18 G.286 0,260 ___ _ 1311.1 23.08 0.267 0.333_ 9.75% 23,480 61,14 103,96 __11%1.1 142.2__
22243 9 -19.42 -177.23  3M.05 16.50 22  0.286 0,261 134.9  23.46 0,267 0.343  9.97 24,42 62.18 105.72 114.7 141,9
L..2226327 219,54 -177.u5 31,08 16.21...18 _0.209 _ 0.264 __ 34,5 23,35 0,258 _0.387__ 9.84_ 24,31 62,33_103.38__115.2 1413
2224732 =19, 70 S117.66  31.04 T15.92° 7 20 0,249 03264 133.3  23.66 0.250 0.352  9.79 20.33 62.45 100.66 115.5 137.7
2230:44 -19,90 -177.88 31.06 15.64 19  0.247 0.262 132.9 24,34 0,241 0.362 10,01 23.95 63.36 90.84 116,77 .140.5__
2232 56 =20.06 =178,10 31,05 15.36 19 0.245 0,260 131.8 24,90 0.251 0.361 10.13 23.82 63.99 100.05 115.1 140.6
2235+ 7 -20.22 -176.32 31.06 15.08B 56 0.2u44 (.259 129.2 24,03 0.255 04357 10.03 23,17 62.31 99,89 112.6 _139.7__
2237.13 -20.3% =178.54  31.05 14,81 18  0.288 0,259 127.0 23.50 0.252 0,341 9.90 22.83 61.85 9E.63 110.9 138.8
2230.31. 220,85 -178.77___31.05__14.54_ 21 __ _0.245 0.250 J130.0 0 23,980,254 0,351 _10.2% 23,7%_6M.21.100.57_ 115,23 342,484
2261,82 -20,71 -178,399 31,05 14,29 21 0.2043 0.258 134.8 24,71 0.264 0.364 10,72 25.01 66,64 101.21 119.3 145,2
-2243:56 +20.87 -179.21 31.05 14,03 20 _ 0,204 0,259 _ ____ 132.9 25.42 0.26% _0.362 10.41_ 28.25 65.40 98.99_116.5 _141.6
2246. 6 -21,03 =179.44 31.05 13.78 22 70.2u6 0.261 129.2 24.68 0.248 0.350 10.07 23.67 63.69 96.90 1%13,8 138,3
. 2288217 ~21.19 ~179.66 31.05 13.53 23 0.249% 0,264 __ __ 130.0 24,25 0.245 _0.344  9.96 23.60 63.94 57.26__114.8 40,0
2350 29 ~21.35 =17%.48 31 06 13.28 23" 0.288 0.26) 131.5 2u.58 0.255 0.309 10.12 23.68 64.2% 98.70 115.4 1431
2252 41 221,50 -1d¢.10__ 31.05_ 13.04__ 26 0,250 _0.266 12946 _ 24,131 _0.234 0.346 9.89 23,57 61.35_97.33  115.2 38,5
T 3254757 F271.66 179,58 31.06 12.80 24 T0-253770. 268 12946 23,54 T 0.2387 04334 G.66 23,00 63,00 98,12 113.3 137.0
(2757 4 -21.81 179,46 _ 31.08 _12.57 25 _0.247 0.262_ _ ___ 129.3 23.75 0.263 0. 328 _10.06 _22.86_ 62.06 161.36 _11t.1__121.0
2253116 -21,97 179,26 31.06 T12.35 28 T0.261 O.277 133.5 21,96 0,222 0.321 T 9.53 7 26.29 62.31 101.97 118,89 143.6
230127 -22.12 179,02 31.05 12,13 29 _ 0,256 0,272 134.4 24,32 0,243 _0.338 _ 9.B1_ 24.51 _623. 99_ 99.49_ _117.6 __140,7
2101.39 =-22.27 378.80 31.05 11.91 24 0.258 0,274 133.6 23.90 0.248 0.331 9.53 24.01 62,10 100.42 112.7  142.9
..2303:50 -22.42 178,.548_ 31.06 _11.71_ 27 _0.255 0,271_ 134.9  28.01 0,248 0.323  6.94% 23,61 _ 64.67 96,90 117.7  143.9%
2109 5 232,587 178.35  31.05  11.51 51 0.357 0.273 138.5 24,80 0.252 0,326 9.89 23,54 6£5.07 99.40 149.4  445.0
231418 -22.73 118,13 31.05 11.32 29  0.258 G.273 _._. 728.9 22,32 0,230 0.320 9.6% 21.45 64.00 97.65 1{7.5..140. 6 u.
2312,25 -22,88 177.91 31.05 11.13 71 0.255 0.271 134.9 23,71 0.256 0.311 9.52 23.22 59,29 9$9.58 113.8 140.8
2314:37 -23,02 177,63 31.05 10.95..29 . 0.273 0,290 —  134.3 . 23,15 . 0,269 __0.293 __ B.6022.79. 61.35 100,42 . 311.5_ 138.6___
2316:49 -23.17  177.48  31.05 10.78 31  0.258 0.274 138.7  23.47 0.274 0.308  9.78 23.88 63.31 103,12 116.0 146,.5
—2313:.0 . =23.3% 177.25  43.06__10.62 34, 0.258.0_274 129.5..22. T4 . £.259_ 0.300___ 9,64 23,28 .62.48 100,96 3168 052 ____
2324:12 =-23.47 177,03 31.87 10.u47 34 0.25% 0_.275 133.5 22.90 0.241 0.299 9,83 23,55 64.3% 99.45 117.3 146.5
2323523 -23.61 176,62 34.16 . 10.32..43 _...0.255 0.273 ., 135.5 24.54& 0.263 0.324__10.15. 21.51 6S.%3 99.95 _3117.7_ t43.5__
2329:3% -23,76 176,60 31.96 10.19% 52 0.258 0.275 129.4  23.2% 0,239 0,702  9.42 22.5% 62,59 97.84 114.8 133.1
23127:40 -23,91 176.36 31.00 10.08 T4  0.265 ©0.282 __ __ 130.3 23.13 0.219 0.299 . 9,11 22.92 61.69 97.23 116.1.. 137.7
232%:58 «28,07 176,13 31,05 9.98 90 0.266 O.2B4 131.1 22,68 0,233 0.289  B.90 22.90 59.66 97.26 112.7 137.2
—2332:10 -28,21 175,91 _.31.05___ 9,88 91 0.265,. 0,282 133.5..22.26 . 0.248 0,279 B.899 __22.59 _59.93 8a.5% 1i1.4H 1401
2334:21 -24,36 175,68 31,05 9,79 96  D.264 0.281 13544 22.60 0.259 0.278 9,29 22.83 62.00 100.10 144.3 143.7
~2336:33 -20.50 175,46 3L,05 9,70 971 _ 0,260 0,281 131.2, 22.47 0.237 _0.274_._ 9,29, 22.12 £1.95. 97.45 _114.9 __140.0
233d u4 -24.65 175,23 31,05 9.64 91 D0.268 0.286 127.9  22.60 0.213 0.274 8,87 22.12 60.79 95.38 115.0 136.2
23140,56 ~24.79 179.01 31,05 9,59 92 D.269 0,287 _____ _ 129.8 22,51 0.215 0.278_ B8.74. 22,44 59.88 96.75_.113.8. 136.1__
2383+ 7 -24,94 174,78 31.06 9.55 11 0.268 0.286 135.9 22.60 0.250 0.276 B.96 22.95 60.39 100.81 112.9 181.7
2385319 -25,08 174,56 . 31.05 9,5t 122 .26i"_Q.aa3__..___“132.7 A1 20 0.2%0 04272 __ 9.0% 22,39 60.79__98.91 112.3_ _141.2
2347330 =22.23 174.33 31.05  9.49 84  0.26 a0 129.2  22.19 0,238 0.270  9.07 21.63 60.81 96.01t 111.9 136,68
2369;82 =25,37 174,10 _31.05 9,49 _B8 0. 265 o 233 — - . 130.6 23,28 0.233 0.280 ___9,19% 22.36 _62.42 97.37_ 115.1 139,46
23512 5u «25,52 173,46 31.0% 9,50 33 0.266 0,294 13003 23.10 0.226 0.283 9.07 22,46 £1.69 97.11 115.7 137.0
_235u: 5 =25.67__173.03 _31.05 _ 9.52 _ 88 _ 0.258 0.286 __ __ 12948 22,54 0.217 0.283 8,83 22.39 60.64 _95.91_114,2_ 136,.5__
T2156217 -=25.81° 173,40 0 31.05 T 9.55 ~ 84  0.264 0.281 12642 22.77 0.231 0.276  B.99 21.72 60.66 94.84 111.1 136.0
23158-29 -25.95 173,17 31.05_ 9,59 __84 _ 0.264 0.281 127,3_22.63  0.231.__0.278__ 9,02 21,80 61,01 95,29 112,3 136,31
030040 ~26.%0 172.93 31.05  9.64 B3  0.266 0.284 128.3  22.72 0.221 0.276 8.95 22.03 61.22 95.56 114.1 136.7
_0002,52 ~26.24 172,70 _131.05 _ 9,70 82 _ 0.26B 0,285 _ L2727 22037 0.215 0 0274 8,75 21.95 59.96 95.59 _113.4  134.2
0005: 3 -26,38 172,47 371,05~ 9,77 83 T 0,269 0.287 1271 29.90 0.214 0.273 ° 8.56 21.90 55.07 94,76 112.1 132.2
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" WASA LATITULE SURVEY - FALL 1976

- e

e

DATB= 751109 (YR-HD=DAY) DAY= 314 FLT #0= §
—IBAR____LAT LOHG__PRESS SUN 03 __ HEAS _TOTAL Q0000 374,91 392,8_..289,2 _294,5_ 303.9 _3068.4 318.8_ 326.1__365.5 395.6__
HHKY-S5 {DEG {DEG ALT ANG PPB  OZONE OZONB (HEASURED DOWHWARD SOLAR FLUX IN (B-0D6}u/(CH**2-xn) SAVELENGTH LN NN}

(k) N3 By {KFT)  (DEG} {ATH=CH) ss____,ﬁn,__d“usq__“mxa___“_xa HE iB ¥R )] BR
0007215 =26.52 172.23 31.05 3.85 ay 0.269 (.287 127.6  21.90 0 216 0.272 8.54 21 97 SB 92 95.50 111.7. 132.2
0009227 -26.6T7 171.99 31.27 9.95 85 0.269 0.287 129.3 22.10 0,220 0.274  8.67 22.28 59.47 96.91 113.2 134.2
3211238 -26.81 171.76 32.04 16.05 _ 82 _ 0.269 0.287 128.7 21.97 0.22% 0.274 8.65 22,30 59.21 96.23 111,7 _132,8
0213250 =26.95 171.52 31.29 10.16 B3 0,271 0.289 128.1 21.63 0.222 0.261 8.40 21,80 S58.19 96,17 110.5 132.4 4
_b016: 2 27,10 171.27__31,05 10,29 _ 68 0.271__0.289 LL128,2 21,62, 0,225 04256 8438 21,89 ..90.07.96.16..010.0 32,9
T0213:73 =27.28° 171.03 31,05 10,41 81  0.z72 0.290 130.3  21.61 ©0.225 0.25% 8.38 22,02 SB.u44 97.43 111.3 133.4
0329225 -27 3% 170.79 31.06 10.55 86 0.272 0.291 128.5 21.37 0.218 0.252  8.2% 21.68 5B8.174 96.4% 110.5 132,19
0022.36 ~27.52 170.55% 31.06 10.69 85 0.27% 0,292 126,86 20.99 0.217 0Q.242 8,74 21.35 57.51 95.66 109.9 131.0
002uzyd -27.66 170.31 21,18 10.83 B5  0.275 0.294 128.3 21.30 0,211 0.241  8.1% 21.41 5B.61 96.23 112.5..132,8
0%26.,59 =27.79 170.08 21.75 10.99 B1 0.274 0.292 128.7 21.82Z 0.207 0,284  8.3% 21,40 59.89 96.28 113.6 13u.9

L0327 11 =27.93 169,84 32,39 _ 11,15 _ 83 _0.212 _0.291 _ 126.4 22,05 _0.216 _0.201___B.47 _21.21_ 60.09__ 95.48__111.9_ _135.4
Gri1izz =24.06 TT69.60 33.01 11,317 80 0.272  G.291 125.2 21.89 0.220 0.240  8.46 20.94 59,71 95.10 117.71 13u.§
0)33.34 -28,20 169.36 33.87 _11.689_ 84 0.272 0.201 127.0 22,34 0,228 0.243  8.63 21.3% 60.96 _96.97 112.3_137.5
02315 45 «28 33 ,169.13 34.98 11,66 86 0.268 0.2087 131.0 22.95 0.25%2 0.252 9.02 22.05 61.67 100.10 112.8 1u1.8
0037+57 -28,46 168.30 35.03 11.34 @2 0.268 0.288 _191,7  22.23 0,261 0.206  8.83 22,16 60.22 100.52 111.3_ 160.3
0040z & -28,5% 16B8.67 35.03 12,03 79 0.272 0.292 131,2 21,54 0,250 0.242 8.u6 21,87 S8.66 99.08 110.9 135.4

_0lu2.20 -28.72 168,43 35.03 12.21 71 0.274 Q.294 131.6_21.70__0.236__0.243 8,30 21.96__S5B8.66 97.72 111.8  132.§
0383,32 28,857 168,18 35.04 12,877 79 0.2767 0.29% 129.3 7721286 0,216 "0.241  8.28° 21,26 59.45 96.29 1134 133.9

_0046 33 -238.94 167.96 _ 35.23 12,61 _ 79  0.271 0.29% R _ __ 123.6 21,46 0,225 0.224 8.42 21,51 59.69 95,13__107,7 _133.3
0%4d255 -23.08 167,72 35.03 12.78 126  0.272 0.293 125.5 21.01 0.250 0.217 8.16 20,71 57.10 97.89 106.9 132.6
0251, & ~29.18 167.47 315 93 12,94 77 0.278 0.298 120,3 20.48 0.225 0.223 _ 7.91 _21.13 _57.27_ 96.51__110,1__ 130.1

003 13 -29.28 167.22°7735.06 13,14 B2 T 0.279 Q.30 T T C 127.8 21.55% " 0,216 0.220"7 8.03 ~20.7% “59.54° 96.53 112.0 133.5

_0055,29 -23,38 166.97  35.03 13,32 83 _ 0.477_ 0.512 N __143.5__ _0.00_ 0.000 _1.438 37,22 44.94 BD.96 38.35 153.3 0.7
0757+ 35 -23,48  166.74 35.03 134.51 82 0.375770.295 122,97 29,04 0.224 " 0.211 8.05 20.05 57.87 96.44 109.1 131.9
0953+47 -27,58 166.49 35,23 13,70 83 0.273 08.293 _125,5 21.56 0,241 0.213 _ B.19 _20.64 56,29 100.06 __108.2 135.4

T0101:59 -23.68 T 166.25 T 35.33 13.89 82 T 0.279 0,300 """ 131.7 20.99 0,231 0.221° 7.95 "21.58° 58.27 100.5% ~112.3 133.3
0194-10 ~20,78 166.00 35.03 14,09 B0 0.27% 0,700 o 127.2 0 21,79 0.213 0.2%8 _7.98 20,52 59.52 98,20 110,6_134.9
01%0.21 -29.88 165.75 35,03 14,30 85 0.273 0.294 125.6 21.24 0.239 0.203 ~B8.03 20,40 57.51 100.11 107.47 133.2
0108-33 -2%,98 165.51 __3%.93 14.50 89  0.280 0,301 130.6 20,76 0,227  06.210  7.75 21.05 57.46_ 99.95  110.4% 131.5

oG T 08T 165.26 35,03 14,71 87  0.280 0.300 130,53 22.17 0.218 0.214  7.97 20.89 59.85 §9.55 112.% 135.2

L0112-56 =30,19..165.02 33.03__14,93_ _72_..0.276 0,296 __ . 123,9 21.58 _0.224 _0.204 __7.95_.20.06__50.29..99.62__102.5__134.2
0115: ! -30.29 16%4.79 35.03 15.15 70 0.275 0.295 1233 19.96 0.235 0.200 7.62 20.26 $55.35 98.02 105.7 1t20.8

0117519 =30.39 164,55 35,04 _15.37 _ 68 0.280 Q.300 _.____ . 128.0 20.9% _0.21% 0.212 __7.78 _20.57 .5B8.38 _97.94 _1ii.u..133.4
0117 31 =30.50 164.31 5.04 15,59 T0 0.213 0.293 12d.8 21,93 0,254 0.209 8,25 21.02 59.50 105,32 110.8 137.8

=0121.42 230,400 16007 __35.03 15,82 .58 0.279__0.299._ 13t.4 _21.17...0.221 . 21 .. 1 BB 20016 .59 32.000.A0 113, 8 133.3
123,54 -39%,72 163.32 35.33 16.05 66 0.273 0.293 126.2 22.13 0,249 0.205 B8.15 20.26 59.09 102.24 108.8 137.8

_ 01262 5 -33.83 163.58 15.03 16.28 . 67 . 0.285 0.306 R___. 128.1 20.03 D.2217 0.207 __7.59. 20.56 56.90 99.10. 110.3.__%43.4
Ji2d:z 17 =30.92 163.33 3%.21 16.50 55 D.276 0,295 R 125,4% 22.38 0.227 0.204 .02 20,24 59.43 102.%2 110.8 137.1

_0130:28 =20.99 _163.07 35.0% 16,70 68 . 0,276 0,296 ® __ 127.0 20.60 0.259 0,204 . 7.71 21.30 56.58 99.63 .108.2. .12%.9
0132:40 -31.06 162.81 35.04 16.89 65 0.27¢ 0.299 129.0  20.37 0.208 Q.201% 7.7% 20.25 58.59 98.16 109.5 133.9%

_91306z51 =37.11 162.548 __35.23 37,0868  Q.271 _.0.291 126.9 . 21,33 8.259__0.194___7.85._..20.33 __56.53_100.30. 10RO 131.2
0137: 2 -31.17 162.28 35.03 17.27 67  0.281 ©.302 125.0 19.42 0.182 0.200 7.73 20.65 59.57 100.07 113.6 136.2
G139:10 -31,23 162.02 ,.35.03 17.46 74 0.279 0.299 . 126,9 20,77 0.218 0,181 _7.52 20.04 56,99 102.64% 109.4..131.0._
01u3:256 -31.31 161.77 35.03 17.68 67 0.282 0.303 123.3 20.61 0,207 0.182 7,30 19,40 S57.64 97.76 107.4 130.9
0183:37 =31.50 161,52 35,05 17,90 _ 56 .. 04277 04297 e 125,6 20,57 0,248 0,176 L7230 ..12.82 5§53.45 ,96.39..105.2_.123.% .
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0793155 =32.39 _158.45_ 39,98 20,62

0154335 =31.83 160,22 35,06 19,02

8136306 =31,92 159,95 35,96__19.24 _ 53

0138:58 -32,00 159.69 33.46 19.47
0231: 9 =-32,08 159,449 38,99 19.69
0203.21 -32.16 159.19 38.99 19,92
0205:32 -32.24 158.54 38.98 20.15
0207:44 -32,32 158.69 38.99 20,139
0212, 7 =32.47 158.20 38.98 20,85
0214:14¢ -22 55 157.95 38.98 21.09
0216-29 -32.63 157,70 38.98 21,32

214241 <32, 70 157.84  38.99  21.55 139
0223132 -32.78 157,18 38.99 21.77 159
0223+ 4 -32,85 . 156.91_38.98 . 22.00__ 14g _

0225 15 =32 93 156.65 18.98  22.21 1§
L0227 27 -33,00 156.38 39,99 22.45 tup
0221,3d -33,08 156.11 38.98 22.67 1U2
J0231.50 ~33,15 155.84 34,98 22.90 138
0234z 1 -33.22 155.58 138.98 23.13 133
0236213 -13.29 155,32 _16.98 23,35 133

39 0.289 0.310 123.7 18.63 0.224 0,154 7.04 19.82 57,24 102,28

I3 2W 33,37 155,05  38.99 23,58 138
0204 35 -33.44  154.79 38.99 _23.&0 143
024247 -33,57 1%4.52 39,98 T 24.03 145
. D2u4-58 ~33,58 154,25 38,98 24,25 139
02u47:10 =33.62 153,97 36,99 24,66 127
D2b9:21 ~33.66_ 153.68__38.99 24,65 116

T0E57:33 =390 153,41 38.09 2u.85 113

0253:44 -33.73 153,11 34,15 25.04.
3435 56 ~33,77 152,81 29.6% 25.22
0254:.7 -33.80. 152,57 24,88 23,1417 _
0300-19 =-33.82 152.22 19.37 25.59

—0.284  0.30%

112.5 134,1

DATB= 751109 (YR-MO=-DAY) DAY= 314 FLT HO= 8 WASA LATITODR SURVBY - FALL 1976
—_TBAR____LAT ___ LONG__PRESS _ SUN __D3 . MEAS _TOTAL_DOQOD  374,1_ 312,8 289,72 294,5 303.9_308,4_310.8__326.3...365.5_.395.6
HHMN:558 {DBEG [DEG ALT ANG PPB OZONE OZONE (HB!SUBED DOWNWARD SOLAR FLUX IN {E-0B) W/ (CH*%2-NK) WAVELENGTH YN BH)

[GaI) K E).. _{KFT).__(DEG) {ATH-CH} BE_... _BR NR ... HB 5 HA HER NR 21:] AR
0v46; 0 =31,57 161.00 35.04 18.35 54 0.285 0.305 127.2 19.71 0.206 0.176 7.20 20,07 57.32 98.76 110.8 13t.0__
0154:12 -21.66 160.74 35.54 18,57 53 G.282 0,302 121.1 20.02 0,223 0.160 7.04 19.08 54,28 100,68 106.0 130.1
0152,23 -31.75 160.48 35.04 18.79 58 0.286 0.307 122.4 19.80 D0.%93 0.162 6.95 19.00 55.88 95,62 109.2 127.9.__ _

127,5..21.87 (0,233, 0,160, 2,40 _19.43 50,95 102,22 _109.9 136.6_

80  0.287 0.311 130.8 20.08 0.220 0.1748  7.286 20.27 59.06 100.52 113.4% 133.6
82  0.277 0.300 127.7 21.63 0.248 0.175, 7,70 20.20 568,73 103,49 103.3 _{36.1.
69  0.283 0.206 132.9 20.96 0.248 0.177 7.50 21.03 59.30 104,93 113.9 134.8
93  0.285 0.1308 - — 128.8 21.25 0.213 0.176_, 7.45 20.05 60.16 101.90 113.7._43u4.8._
65  0.280 0.302 126.3  21.64 0.204 0.165 7.50 19.71 SB.S4 103,42 109.2 135.6
—65_ _0.279_ 0,301 _____ _127.6 _20.38 0,246 0.16%.. .7.34_ 19.89 _S7.14 181,97 _108.1  130.9
61 0.284 0.307 128.0 20.45 90.298 Q0.168  7.04 19.80 57.06 99.81 109.8 128.08
60 0.281 0,304 R _ 115.5 19,99 0.214 0,161 7.20 18.85 57,13 98.86 107.1 _130.9._
T4 0.283 0.306 122.2 18.93 0.222 0.156 6,73 18.63 53,41 96,46 105.9 125.6
0.286 0.310 .. 125.5 20.49 0.201 0.160 . 7,05 149,01 57.85 97,37 109.1 133.0____
0.261 0.306 129.9  20.49 0.234 0.157  7.25 19.85 57.41 103,13 1141.0 13u,3
.0.288 _0.313 128,% 20.3¢_ 0.206 _0.155___6.81 _19,15..57,32._97,72_109,2 110.7
0,279 T0.300 120.8  19.86 0.227 0.145  6.87 1B.57 54,11 98,16 108.1 127.6
0.289 g.310 _ _ 124.9 19.17 0.205 0.151 6.57 18.56 55,66 94.72. 10B.Q _127.9___
0.282 0.307 123,9 20.2% 0.233 0.143  6.94 18.92 56.22 100.59 406.9 132.0
0,286 0,311 122.9  39.33 0.19% 0.146 _ 6.73_ 18.68 56.24 96.39__110.1_ 128,2
0.283 0.307 121.0  19.73 0.215 0.138 ~ 6.76 18.41 54,98 97.67 105.8 129.7
0.289 0,314 125.7 _19.03__ 0.201__0.141_ 6.48 18,66  _55.88 85,58  108.4 126.0
0.287 0.307 12008 71998 T0.220 001327 6,78 18.63 55,50 G9.28  107.5 130.5
0.290 0.315 129,71 19.19 0.198 0.137_ 6.49 _19,33__56.05_ 95,43 _109.0_ 129.2
0.282 0.706 119.9  19.86 0.224 D,1287 6.5 18.06 53,72 97.22  102.%  127.4
0,296 0.322 ® ___ 124,7 18.71 0.200 9.134 __6.32 17.83 59.23_ 93.79_107,0_ 1213
0.28%  0.308 123,6 19.31 0.228 O0.13%  6.61 18.58 S4.23 99.19 107.0  129.1
8 _ 0,287 _0.313 122.4 _19.84 0,206 0.133 _6.57 17.78 55.8% 96.031_ 105.6  131.0
0.288 ~0.3117p 12,9 17.57 0.195° 0,129 6.29 17.99 54,38 04.68 107.9 126.5

85 0.283 0.304 H K. 129.6 1B.74 (.203 G.110 ..6.03 _16.70 _ 50.83_.82.44 - 100.2__121,. 8
KL 0.297 0.316 A 120.0 18.01 0.177 0.102 5.57 16.02 52.431 91,95
67 0.300 0.315 _A.__121.4 16.35 0.176 .0.088...5.06 .15.23 _43,67 B4.87 __98.7__121.0__
83 0.302 0.318 A 18,9 15,60 0.165 0.071 4,58 14.28 45.73 82.70

102.0 126,.2
96.6 115.3
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DATE= 761110  {YR=HO-DAY) DAY= 315 FLT HO= 9 HASA LATITUCE SORVEY - FALL 1976

TBAR LAT LONG_ PRESS _ SUN.___ 03 MEAS __TOTAL Q0000 _374.1._.3312.8  289.2 _204.5 _3I03.9.._30B.4 . 318.8 _ 126.1 365.5. _395.4
AHMY:SS {DEG (DEG ALT ANG PPB  OZONE OQZONB {MEASURED DOWHWARD SOLAR FLOX IN (E—OG)H/(CH“Z NM) WAVELENGTH IN HH}

{GHT} N} Rl {KFT)__(DEG) [ATH=-CK) BE__ . .. EB NB. _...HB MR HE MB BR BE
2116233 -38,.5%8 145.19 37.03 65,11 _158 _ ¢.289 0,314 R &.. 8,6 0,00 @.000 0©0.000 _ 0.00. _1.66 12.90 _30.66. 36.6 . 4B.0
2118244 -368,84 145,13 37.04 64.72 172 0.277 0.301 58.5 2.98 0,000 0.000 0.14 2,487 171.64 40.62 50.2 62,0
2120256 =39.11 145.C7 37.08 64.33 1747 0.277 0.301 _ 59.3 31,27 0,000 0.000 Q.20 2.66 18.81 43,03  51.3 _65.G. =
21235 7 =39.37 145.01 37.0% 63.95 183 0.278 C£.393 62,8 3,57 (.000 ©0.000 0.22 2.81 19,67 4u,38 52,9 68,5
_2125-19% 39,61 __1u4.94_ 37.08_ 63.57__196_ 0.282 0,307 61,7 __2.57. 0.000 _0.000_._D.2¢___2.83 _20.19__44.75 __53.6 68,3 .
2127:30 -39,89 14u.88 37.04 63.19 202  0.265 0.311 63.3 31.88 (.000 0.000 0.25 2.87 19.91 45,02 54,3 68,7
2129:42 40,16 144,81 37.04 62.82 196 0.286 0.312 Bi.2 3.au 0,000 0.000 0.27 . 2.99 20.56 H6.%6 55.1 - 70.5
213153 =40, 42 104,75 37.0% 62.45 200 0.289 0.315 6B.4 4,37 0.0C00 O.000 0.21 3.08 20.98 4B.02 56.5 71.0
2134: 5 =-40.,09 144,68 30,70 62.09 194 0,279 G.303 P 65.0 4,45 0,000 0,000 ___0.33 3,17 20.7% 44,82 | S3ab wnBHa2e
2136 16 <40.95 144.61 32.07 61.73 82 0.291 0.31 A 59.6 3,95 0.000 ©0.000 0.24 2,77 18.91 42.08 50.3  &3.1
_213d:28 -41.22 _104.55_ 26.20 _61.37 __B7___0.29% 0.312 _ _A___57.6 _ 3,49 __0,000._.0,000___0.22___2.084 12,23 _33,331.__481.3 _60.2
TAIu0.1% -41. 48 T 144,94 21.54 51,02 73 0.226 0.237 BPAT 4 43.3  S$.36 0.096 O0.000 0.36 2.3% 15.25 3u4.74 1B.2 9.0
2t42:51 =-41,51 144.36 21.0t 60.70 92 D.441 0,463 RT ¥ 224.7 1Z.43 0.247 0.000 0.52 _ 4,17 _33.50 80.06__127.9 _168.0____
215z 2 -41,29 144,43 21,02 69.22 73 0,309 0.324 573 2.77 0.000 ©.000 Q.20 2.%3 17.32 39.91 5Q.0 62,9
2187:14 =41,07 144,52 21.03 59.73 66 0,316 0.330 59.7 2,75 0,000 ©.%00 0,23 2.67 18.38. 42.64 __ S53.8 _. 6&6.5_____
2147%:25 =40.65 184,61 21.03 59.24 79 0,310 0.32 64.8 3.29 0.000 0.000 0.3 3,08 20.39 46.69 57.6 T1.7

_21%1-37_~40.63 1uu4. 70 21.03 _5B.74__ BY _ 0.307__0.321 _66.7 ___3.85_0.000 _0.000___0,23 3,15 _20.0Q3 __45.82 _55.6 69.84
2157 ug =40.40  1su.79 21,03 58.35 @2 0.303° 0.3t8 66.5 4.07 0.000 0.000 0.40 3.3 21.25 47.29  57.7  712.1
_2156~ Q =u40,18 144,88 21.03 57,79 ___81_ 0.303 0.318 _69.5% 4,20 0,000 0,000 __ 0,47 . 3,79 .22468, . 00a%4. 6146 T80T
2159 12 =39,95 144,97 21.06 S57.24 78 0.2046 0.257 RT M 62.2 5.70 0,068 0.000 0.39 3,67 21.19 46,15  4zZ.4 21,2
_2200:23 -39,82 144,91 18.17 56.86 89 _0.319 0.334 PRTAM 40.1  0.00 0,000 0.600 0.52 _5.,93 40,83 __90.96 _115,7__103.2
2202 3% -40.03 184,84 10.68 56.51 39 0.322 0.320 P A 61.8 3.01 0.000 0.000 0.34 3.09 19.82 45.10 56.8 72.4
2204 4p =40,23  144.80 _10.195_.56.04_ _43 0.4 _0.321___ 72,2  4,12_.9,000 _0.,000__ Q.45 _ 3.0%9 21.61__4B.63 59.8 6.0 .. .
2206.58 ~40,480 144,75 10.15 55.78 37 0.318 0.324 68,6 3.80 ¢,000 ©0.000 D45 3.5% 22,52 50.15 67,3 78.0
220910 -40,58 _144.71 10.15 55.42 45 _ 0.351 0.3%9 ®_ M _ 76.7 _ 3.40 0.000 _0.000 _ 0,41 __ 3,69 _25.11_56.56.__170.9.107.5
2211:22 ~40,75 104.76 10,15 5Su.98 49 0.311 0.318 =® 9t.7  5.86 0.000 0,000 0,57 3,99 23.67 52,32 6§3.3 718.7
2213-33 -40.90 164.393 10.1% 54,46 &h 0.310 0.318 _ 67,2 _ 4,14 0,000_ 9,000 _0,58 3,96 ._23.04 .50.69...60.2__.75.4
2215-48 =41, 008 145,10 10.15 S53.8§5 76 0.384 0.395 H 68.7 2 68 0.000 0.000 0.47 3.30 19.69 56.23 71.2 B81.4
L2217-57_=41.19__ 145,27 10,18 _53,43___70_ 0,313 _0.322 B_ J0.0___ .e_u})doqu. LDh.o00 0,60 4,12 23,76 51.21 60,9 74,6
T2379: 974736 145.48 13.71 52.90 53 0.700 0.309 P A 62.9 4.63 000 ©6.000 0.78 4,49 23.41 S50.72 58.2 70.8B
_2222:20 -41.55..145.69 19.18 52,37. 61 0.301. 0.313 TR ... BS.3__ S.34. n 000 - 0,063 . Q.87 __4.73 _23.Bu. 50.k6.—- 58,5.--72.2
2224 32 ~41,74 145,32 23.17 51.83 64 0.297 0.312 A 71.3  5.93 0.000 0.008 1.1 5.54 26.93 55.71 63.5 78.5%
2226484 «61.95 146.17 26.86 51.29 47 0.298 0.314 A ..73.6 6.45 0.000 0.006 1.22 -5.89 27.78. 57,89 .un6548anm B0u b
2228256 -U2,16 146,43 29.59 50.75 86  0.298 0.316 75.9  6.73 0.000 0.007 1434 6.23 28.82 59.28 67,5 82.5
_2233s .M. =42, 38 14A.70 _32.%7._S0.21 59 _ 06.299_.0.31% A . T6.3___A_96._0.000__0.008. . 1,39 £.35_28,.90..59.22_656.9 815
2233219 =42.60 146.97 135.83 u9.67 87  0.298 0.320 76.0 T.20 0.000 90.008 1.53 6.72 29%9.64 60,08 £8.71 83.5
2235211 42,76 147.26. 37.91 49,12 170..0.200 0.217 PRT M._ T72.7 .39.44 0.347. 0.01B.on1.92— 6.06-.-21.01—-233,80-—29,7——23. T
2237243 ~02.57 147.37 38.32 44,60 198 0,300 0.327 R 17.7 11.33 0.1%9 0.011 1.75  7.41 31.55 65,11 73.0 88.6
2219:55 -42,31 147,29 39.00 &48.20 228 0.289 0.317 R __104.7 132.13 0.141 0.016 . 2.29 ..9.27 . 38.1%2 Tu4.41 .. 85.3 —~1071.5 —ee
222z 6 -42.02 147.26 39.02 47.75 228 0.303 0.1 94.9 9.21 0.088 0.012 2.01 B8.36 35.5%t 71.42 80.5 99.1
224 18 _=431.74 107.23. .39.02__07.30 233 0.298 _0.327 e 91.6.-9.58. 0.089__0.01L.— 2,15 858 36.21__J4. 80 80 7. 927
2246329 ~4%.48 147,16 39,03 46.88 196 06.298 0.325 ® 51.0 4.58 0.000 0.013 2.11 B8.73 36.14 70,95 78.8 97.1
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DATE= 761110° T{YR-NO-DAY) ~ DAY= 315 PLY ¥0=_ 9 T 7 7 yASh LATTTODR SORVEY - FALL 1976
. TBAR LAT LONG PRESS SUN__ 03 MEAS__TOTAL Q000D 374.1 312,88 289.2 294.5 303,39 _308.4__ 318,80, _325._1 365.5  395.6

HHMN:S5S {DEG {DEG ALT ANG PPB 0ZONE OZONE (WEASURED DORNWARD SOLAR FLUX TH (E-06) ¥/ (CHs+2-¥M) WAVELENGTH IN HH)
(3HT) iH E}. {KFTY _{DEG) (ATMH~CHY )] HA NB B .31 HE 4R .{.:] BR AR
2250252 -41,00 146,89 39.02 46,16 218 0.279 04305 PR..H _100.8 13.32 0.480 0.034. 2.77 B.39 .31.16. 62.42 _ 21.3__93.3_
2253: 4 -40.76 146.79 39.02 45,76 213 0.258 (.325 93.4  10.85% 0.099 0.017 2.59 9.75 38.8% 78.06 87,2 105.1
. 2255216 ~40.51 146.66 39.02 45.39 220 0.2%86 0.324 _ 99.5 11.39 0.102 0.019 2.65 9.92 39,35 77.26 __86,3 _105.2._
2257:27 -40.28 146,53 29.02 45.01 211 0.295 0.2322 100.1 11.40 0.107 0.020 2.7%  10.29 40.37 78.29 87,5 106.7
—2259:33 -40.04_ 186,41 39,02 ub, 563 201 _0.288. 0,315 103,53 11,97_.0,120_ 0.022.. 2.92..11.09_41.97 60,73 58.9 109.9
2301250 -39.79 146.29 39.62 4u_25 190 0.289 0.31b 102.2 12.21 0.118 0.022 3.00  11.01 41.47 B1.41 89,2 108.9
L-2304: 1 239,55 146,16 39,03 03,86 1R9 0.290 0,316 ~102.6 12,31 0.124 0.023 2.96 _11.09 #1.65 80.23 __88.9 _107.9.______
2306.13 -33.31 1u6.03 39.02 43,48 194 0.287 0.314 106.0 12.56 0.120 0.028 3.18 11.43 42.09 81.18 §0.6 109.7
2328324 -33.06 145.91 39,02 43,09 197 0.287 0.313  _ _  104.7 13.16 0,129 (0,033 _. 3,35 11.7% _93.13 82,67 _91.2 _112.0_.
2313236 -38,.81 145.79 39.02 42.70 204 0,286 (.312 104.3 12.95 0,134 0.035 3,41 19,87 42,95 82.46 92.0 111.9
—2112.47 -33.57__1u45.66  39.02__ 82,31__ 199 __0.256 _ 0.279_ —l00,4 15,96 _0.239 _0,039_.3.59 11,80 _Y42.03 _73.10 2.2 85.2
714,89 C38.36 145,467 39027 §1.97 207 0.285° 0.3M1 R 102,4 12,84 §.137 0.038 3,63 12,17 43.63 63.88 $2.3 113.0
2317210 -33.17 145,26 29.02 41.87 173 0.282 0.307 7.6 13.91 0.131 0.0M1 3.75 12,67 4u.34 By.18 __93,7_ 118,9
2319+22 -37.98 145.04 38,99 41.37 1388 0.278 ©.303 105.3 13,80 0.128 0.043 3.89 312,80 44,42 81.93 92.1 113.3

2321.3% 37,75 144,83 35,93 41.06 126 0,266 0.207 PR AM  94.1 13.02 0,156 0.081 3,77 11.28. 37.59 71,64_ 80.1_ _99.1%
2323.45 -37.59 1M4.62 28.36 L40.7% 68 0,245 0.239 RPAM  B5.5 15.52 0.206 0.035 3.22 10,21 26.49 35.61  39.7  56.9
2323.36 =37 61_14U.47 20.96_ 80.45 91 0.253 0,267 RT M_ 156.8_20.75_ 0.394_ 0.075__ 6,85 ..21,76 71,43 127,99 132.2.160.8
232d- B -37.70 16U.73 724,98 3987 79 0,253 0.267 RT M 89.0 14.43 0.137 0.030  3.17  9.58  28.57  44.56  59.7  90.7

L2130+19 -37.86 144,96 24.96 39.15 372 _ 0.290 0.306 R _ 101.4 13,40 0.000_0.019 _ 3,38 _10.22_ 315,96 _73.71___84.6_103.6
2332731 -39 06  145.13 24,96 38.89 71 0.291 0.306 100.3 11,96 0,106 0.036  3.30 11.28 39,98 74,40  86.2 107.1

L2334z -38,26  145.30 24.97 38,44 69 0.337 0.355 BT, 1 8,08 0.000 0.022__ 2.93__ 9.12__ 38,40 70.57__8B.9 _114.5
2335 54 -38.65 §45,46 24.98 38.00 &9 0.296 0.313 T105.4 7 12.85 9,118 0,039 3.49 41,73 82,58 B0.9%0 90.5 111.2
_233¥: 5 -38.64  185.63 24.98 37,57 70___0.297 _0.313___ 103. 2__1"2.79 0.326_ 0,040 3,54  11.88__82.91 82,16 90,3 112,9

2361-17 -38.80 145,797 28,93 37.15 70 0,356 0.373 PRF M 114.1  7.96 0.000 0.039  3.58 13.05 £0.13 316.56 135.9 159.3
L2343 23 -39.84 145,98 20,14 36.63 B2 __0.285_ 0.299 PRTA____130.4 14.87 _0.229 _0.042 _ 3.72 12.32 42.90 78.85__ 87.2_ 109.0
T 2345 40 -38.65 195.85 T12.29 36.25 807 0.3097 0.320 P A 102.4 10.81 6.098 0.025 2,81 10.14 38.49 T4.21 " B3.6  104.8

2387352 <33 51 145,67 10.21 35.94 55 0,309 0.317 _ __ 105.8 11.55 _0.103 0.027 __2.99 _10.83 _41.08_ 78.5% __ 60.1_113.2
2450, 3 -33.40 T145.51 10.22 35.61 62 0.305 0.213 108.3  11.66 ~0.103 0.029 ~ 3.08  10.67 39.24  75.03  8A.0 " 112.1
2352-15 -9 29__143.36  10.24_ 35.28 67 0.3)8_ 0.316_R 116.9 12,12 0,106 0.029__ 2.94 __9.48 35.45 70,89 R1.6 103.3
2354327 34,15 105.22 10.23 34,93 B3 C.314 0.323® 99,37 716,10 0.000 0,029 2.83  9.93 36.79 76.68 85.8 106.9

-2356:38 ~38.00__ 145.09_.10.22 34.58_ 65 _.0.315 ..0.323 . . _ 90.7 .9.40 -.0.000..0.028.—2.830n9.93_.36.32._70.30 £5,8.-109..1
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PATE= 7631111 (YR~HO-DAY) pag= 316 PLT 0= 10 NASK LATITUDE SUEVEY = FALL 1976
TOAR____ LAT __ LONG_ PRESS_____SUN_ 03___ MEAS __TOTAL_0Q000 _374.1 _312.8 289,2. 294,5 303,9__308,4 318,08 326,71 _365.5 _390.6 _
THu44:55  (DEG {DEG ALT ANG PPB  0QZONE OZOHNE (MEASURED DOWHWARD SOLAR PLUX IN (E=06) W/ (CH*#2-¥H) VWAVELEHGTH IX HM)
{241} H} E) _ (KFT)__ _{DEG) {ATH=CH) BB BR NB_.___ ¥B HR MR r3i] HE AR BR
2129:42 -35.47 142,308 31.06 66.93 BY 0.293 0.3%3 53,7 2.26 0.000 0.000 0,12 .2.08 15.26 37.90 47.9, _S8.1
2131:53 -35.19  182.43 11,06 64.46 107 0.289 0.309 55.2 2.40 0.000 0,000 0.16 2.29 15.95% 39,31 48.3 62.7
2134: 5 =34.91 142,48 31.05 63.99 115 0.289 0.309 56.9 2.48 0.000 0.000 0.15 2.37 16.77 40.20 _50.7 __61.1___
2136:16 =3u,63 142,54 31,05 53.51 108  0.281 0.300 57.0 3.04 0.000 0.000 0.25 2.60 17.65 A4i1.04  50.1 £3.3
_2133 28 -34.36 142.60 31.06 53.02 93 0.185_ _0.137 RT K 56,7 7,84 0.150_0.000__ 0.60 __3,16...18.88 _16.52  11.9 12,1
T2 60-u0 =34, 16 142,50 29.70 62.67 90 0.260 0.277 PRTMM 22.6 0,00 0.000 ©.000 0.29 2.28 14.06 31.27 34,7 yy.3
2142:5% -34.16 142.24 25,20 62,03 100 0.297 Q.31 PRT M 68,6 0.00 0.000 0.000 0.00 . 4,69 33,68 81,23 116.3.. 95.2
2145; 3 34,38 142.15 24.96 62.04 89  (.284 0,299 58.1 3.30 0.000 0.000 0.29 2.74 17.13 41.08 48.9 63.9
2147,14 =3u,61 142,10 _20.97 61.62 87  0.282 0.298 _ 61.3_ 3,66 0.000 0.000 __0,33 .3.01 18.92 42,61 _52.1 68,1
2149+26 -34.,83 142,07 25.00 61.18 a7 0.284 0,300 Rr ¥ 151.2 0.00 0.000 0,000 0.78 9.68 &4.29 130.23 181.2 198.0
_2151:37 ~3u.83__ 142,22 24,96 60.61 88 __ 0.268 0.283 RT K _11.t__0.00 0.000 _0,000 __0,2L__2.46 14,52 3157372 45,0
TSI u9 234,63 142,26 24.97 60.14 83  0.282 0.298 51,9 3.58 ©.000 0.000  0.44  3.43 20.4% 45,54  55.1  69.1
213p: O ~34.41 142,28 24.98 539.67 91 0.281 0.297 4.3 3.98 ©0.000 0.000 0,50 3.62 20.92 46.37 _ 56.2_.. 69.7
Jivd.12 -364.20 142.31 24.70 59.20 89 0 218 0.230 PR M 57.5 5,70 0.076 0.000 0.67 3.71 19,57 3%.34  35.9  17.0
2200:24 =34,.07 142,19 18.74 58,64 8B 0.327 0.342 BERTA 22.2 0.00 0.000 0.000 0,31 2.43 16.0% 39,58 _S51.5...18.0
2202.15 -3u4,21 f42.03 15.38 5B.52 109 0.298 0,312 PRT 1M11.7 7.63 0,000 0.000 D.44 3,49 21.00 45.62 59.1% T9.1
_2200:07 _-34.42 142,01 15.01 54.08 76 0.292_ 0,303 ___ _59.6_ 3.27 0.000_0,000 0,453 3,27 19,08 —01.86 52,5 67,4 .
2306:58 34,61 142,07 15.02 57.63 65  0.307 0,317 BT K 72.1 0.00 0.000 0,000 0.54 §.45 28.18 61.58 B1.6 90.2
2209,10 -34,79__142,12 15.23 57.09 _ 58_ _0.292 0.302 _M_. 58,9 __3.50 0.000 0,000 0.48 _3.28 18,66 40,54 __ 50,7 _62.2..
2211:22 -34.98  142.28 15.23 56.52 38 0.293 0.302 W O58.7 T 3.7¢ 0.000 0.000 0.53  3.4B  15.51 82.78 51.B 64,5
2213,13 -35.17 1s2.44  15.03 55.9¢ _ 42 _ 0.2R9 0.297 _  __ 61.9  0.31 0.000 0.000 _ 0.65 __ 3.88 2%.,2%1 48,79 53,5  67.5
2215 43 -35.36 142.62 15.03 55.16 52 0.300 0.310 61.9 3.77 0.000 0.000 0.62 3.8 20.89 47.86 56.H4 72.2
_2217:57 =35.54 142,82 15.02 54,76 51 _ 0.291 0.300 e 65.3__4,77..0.000 _0.000__0.76 4.08 21,09 U5,09 54,2 69.0
3373y 8 —35,72 143 0. 15.04 Sh.i4 4@ 0.296 0.305 66.3 4,33 0.000 ©0.000 0.79 H.40 22.52 WuA.05 59.7 74,5
_2222:20 -35.91 143,27 16.74 53,51 54 0.328 0.340 PR_AM _ 60,5 _ &.47 0,000 0,000 _ 0.67 _ 3.27 _17.47 2,13 52.2._ 63.6
2224.32 -35,08 143,47 20.43 52.94 52 D.296 ©0.308 PR 69.1 5.25  0.000 0.000 ~ 0.91 4.90 24.61 50.51 60.2 72.6
2220.43 -36,28 _103.70 21.00 52.33 52 _0.2808 0,300 R___ _ 641 _5413 0,000 0.003 _ _1,13_ _5.41 _25.37 52. 51___51, L 15.8
2228:55 -316,50 143,91 20.99 51.7¢ 57 0.289 40.301 72.2  6.13 0,000 0.004 1.24 5.77 26.57 54.89 4.5 80,1
22313 7 -36.73__1uu.12 20,99 51,18 59 0,287 _ 0.300 72,7 6.37 §.000 0,004 1.30__ 5.87 26,71 54,70 61&.5 80,9
2333479 =36.96 144,35 20.32 50.58 67 0.2686 0.299 77.4 6.73 0.000 0.006 1.44 6.041 28.50 57.62 67a1 83.8
_2235.30 -17.18..144.57 15.65, 50.00__ 50 0.291 .0.301 P AM __ B2.3 _.6.79 0.000 _0.005 _.._l.l‘lll._._.ﬁ.ﬁ'i_-29.30_.60..5'1 12.8 9.2
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DATE= 751112 (YR-HO-DAT) DAY= 317 FLT KO= 11 WASL LATITUDE SURVEY — PALL 1976
TDAR LAT LONS. _PRESS SUN__ 03 MEAS_ _TOTAL_00000 374,31  312.8_ 209,2__294.5 _303.9__308,4_ _318.8_ 326.1 _365.5_395.4_

AANN:SS {DEG (DEG ALT ANG PPB  OZONE OQZONE {MEASURED DOWHNWARD SOLAR PLUX IN (B~06)W/(CH¥®2-uN} ®AVELENGTH LK HN)
._..._L-’ill.._.__lﬂ._.__ By (KPLY _(DRG)_.___ (ATH-CMY ____ _ _ _  _BB..__FB___ NP ___MNB____ HBH. uB HR NR AR AR
2342: 2 -490.29 145,57 34,15 37.08 49  0.323 0.346 8373 9,17 0.000 0,037 2.71 9.37 -31.65 .68.58 B5.% . 96,49
2384213 -80.57 145.569 35.00 137.15 58 0.281 0.3 91.4 12.52 0.122 0.059 3.95 12.30 40,90 76.1% B4.% 103.6
2345-25 -40.86 195.81 35.01 356.83 74 0.276 0.296 98.u4 13.74 0.143 0,064 4.27 12.98 82,86 79,00 86,3 105,2 .. _
2348.37 -41.13 145.99 35.00 36.49 6B  0.284 0,305 R 131.3 17,10 0.161 0.062 3.98 12.21 H0.36 76.35 85.5 105.9
—2353.43_-41,39 144.22 30,99 36.11 __68__0.278_ 0.298_  98.8 _13,8] .0.145 _0.085__ 4,26 _ 13,06 42,57 79.51 _85.% 106,7
2353 1 -u1,65 4o 4t 35,00 135.75 72 0.282 O.303 102.4  14.03 0.147 0.067  4.32 13.22 43,38 80.83 89,4 110.1
2155:12 «41.90 _ 146,66 35.01 35,40 70 _ 0.283 0.304 103,2 13,82 0.147 0.065 6,28 13.35 43.68 80.19 89,2, 108,6 ____
2357:24 42,15 146,88 35,01 35,07 74 0.281 0.302 103.3 14,09 0.142 0.066 .40 13.60 43.89 B0.51 B9.7 1C9,2
2359:30 «u2,29 147,10 35.99 34.74 &7 ¢.283 0.30¢ _ _ 103.9 14.50 0,149 0.070 4.u5 13.76 L4.89 82,9F _ 90,6 _110,8_
0331,47 -u2.64 187,33 35.02 34.%3 70 0.282 0,302 107.% 14,78 0,148 0.073  4.67 14.16 45.62 83,96 93.7 112.7
—0203:53 -02 89 147.55 35,01 _ 3,14 __F4__ 0.200 _0.31% _______109.0 14.30_ 0.115_ 0.087___4.47_ 1368 45,51, 82.49__ 93,7 115.3
L 090e, 10 B304 Fe7.7% 35,017 33.8B 69 0,285 0.306 109,2 15,09 0.7u8 0.073 4,72 14,20 Uh.41 BY.19 94.3 117.1
030422 -43.u40 147.93 35,01 33.63 74 0 284 0.305 107,4 15,02 0,153 0,075 4,75 14.24 45,99 §5.33_ 93,6 __116.1
0310:33 -43.66 148,13 35,01 33.40 131 0.286 0.308 108.0 14.98 0.165 0,075 .76 14.28 46.69 BS.51 4.6 115.6
0J12 45 -43.92 148.33 235,00 33.18 73  0.288 0.309 .. 107.8 15.55 0.157 0.076 4,75 14.20 46.88 87.12, 93,48__116,9
0yiuS7 -44,17 148.52 35.02 32.98 83 0.29% 0,312 110,17 15,52 0.154 0,072 h.g4  14.25 47.08 B7.04 54,0 116.1
_0317. 8 -6y U2 14a.72 34,99 32.79 1;___g.2aq 0.310_ 113.2 16,02 _ 0.157_ 0.073___4.75_ _14.84 _ 47.50 87.71  96.0 119,17
CO0XT3: T3 4wl 68 T198l92 35,067 3Z.61 B2  0.290 0.311" 115.4 16.25 0.157 0.075  4.94 15.02 49,23 89.35 99,6 120,8
032131 ~uy,.93 189,12z 35,00 3I2.45 151 0.29¢ 0.313 _ 18,5 15,98 9.153  0.075  5.00 14.81 4B.09 89,56 _ 99,4 123,5
0023:02 «05,17 149,32 35.00 32.30 bb 0.294 0,115 114.7 16,11 0.166 0.072 U777 14.64 u48.50 89.55 98.4 119,2
_Bd25 54 -45.42 149,52 35.00 32.16 6%  0.295 0.316 118.7 16.51 0.166 0.074 _ 4,91 _14.93 49.97 91.72 100.9 122.6
94229 5 -45,67 149,72 35.00 32.0% &8 0.297 0.318 77 7 119,9 16,64 0.171 0,075 4.91 715,10 50.35 92.89% 102.1 24,9
0330:17 -45.92 145.93 45.01 31.94 %5 0.297_ 0.319 118,1_ _16.37 _0.168 _0.073 4.88  14.93  49.31 91,98  101.4 _125.2
0133727 &6, 16 150,48 135.87 31,85 76 0.295 0.116 116.5 16.712 "0.168 0.074 4.92 15.16 G9.6A G1.76 106.5 124,0
;: O -wa BT 150,35 35,01 31,77 75 0.297 0.318_ 121.1 16,40 0,167 _0.073 __ 4,90 15. 43 _50.56 93.58__101,5 _126,3
0036:51 -46.66 ~150.56 35,02 "31.71° 79 T 0.300 0.322° 121.3  16.5% 0,168 70,0727 4.91 15.32 "51.66 93.467 103.0 126.6
0337z 3 -k5.90 150.77 35,00 31.66 60  0.301 0.322 _____ 119.6 16.27 0.160 0.071 4,82 14.90 49,89 92.51 102,8 _l125.0
Vel 44 -47.15 T150.99 35.01 31.683 57 T 0.302 0.324 117.3  16.09 0.165 0,068 .74 18,637 48,99 91.73 102.2 124,74
_0)83:26 -47.39 181,21 35.01_ 31,62 57 __0.162 0.324 115.8 15,71 0.165 _0,087__ 4.70  14.67 u8.86  91.23_ 100.6 125,7
070537 07,64 151,43 38,827 31,62 105 T 0,300 0.323 19,5 1§.32 0.168 0.069 4.33 15.200 50.64 94.45 103.2 129.1
0247:49 -47.89 151.65 35.01 31.63. 50 0.300 0.321 o .. - 1201 16,48 0,153 0,069 _ 4.92 . 15.21 50.62 96.29 . 103.8...128.0 1
0353; 0 -43.13 151.88 35.%1 31.66 52  0.301 0.323 119.8 16.35 0.163 0.06% 4.82 14.99 S0.72 53.35 101.9 124.9
352 12 -43,37 152,10 35.00 31.71 70 0,298 0.320 | . .. 120,86 16.94 0.178 0.072__1u.90 1%.28 S50.41. 93.88 102.5__121.4
QJuts % -45,62 192,34 35,01 31.77« 95 0.302 O0.324 122.3 16.93 0.167 0,071 4.88 15.19 51.18 95.64 104.4 127.%
—D256: %5 82,82 152,57 35,000 31,84 132, (0,307 032 o 119.3 16411 0,160 _ 0.068 . 4.81...14.99 _50.39 93.38 303,11 _125.9
00534.47 -59,11 152,81 35,00 31.93 118  0.305 0.329 119.8 16.11 ©.163 0.066 4.66 14,63 49.79 93.56 103.2 125,13
- 0103,59 -u9,3% 153,05 35.01 32.04 11 $.302 0.325_ . _ .. 118.4 16,07 ©0.167 0.065 . 4.71_ 14.82 50,02 92.74 101.8 125.0 ..
103410 =43 60 153,29 35,01 22.16 112 0.303 0.327 121.2 15,58 0.172 0,066 4.71 14,99 50.34 9u.28 103.2 129,.2
193°21 ~49,85 133.54  35.01 320 111 0.305 0.329 120.6 16,35 0.1564 0,063 4.66 14.86 50.83 94.71 103,.9 127.8 ____
0107 33 -50.10 153,79 35,00 32.4% 110  $.304 0.327 120,90 16.02 0.159 0.061 4.65 14.77 50,37 93.11 103,3 126.7
G137 88 250,34 854,08 35.Q0__32.61 __103 _ G.306 _0.329___ 118.4 _15.66 Q.154__0.D058___4.5q __18.41  45.99_92.09. 9024 125 .8
3111:56 -50,58 158,29 35,01 32.78 92 0.305 0.32a 117.7 $5.74 0.160 0.038  4.49 14.38 49.28 92,29 100.7 125.7
0114+ 7 -50.82 154,56 3%.01 32.97 T2 _ 0.306 0.328 _ _ _ _116.7 _15.48 0,156 0,056 _ 4,45 14.13. 49.01 _90.93 . 100.3 _123.7
0116217 -51,06 154,79 235.01 33.17 5% 0,309 0.3 11645 15.38 0.153 0.053 4.33 13.93 uB.94 91.47 100.9 123.1%
0114230 -51,29 155,05 35.01 33.37 57 _ 0.307 0.329 _ ___ __117.7 15,34 0,158 0,053 _ 4,35, 14.23 $9.56 92,29_ 101,0 _125.0____
012d:02 -51,53  155.31 35.01 33.59 125 0.306 0.330 119.6 16.10 0.164 0.053"~ #4.36 14.33 49.66 93,79 101.3 126.3
—0122;53 -51.727 153,39 13%.0)._.33,83_ .55 . 0.311_0.334__ _  118.1 _15.75._0.158 _.0.050_ _4.15_13.70 __44.27__931.11 _100.31 124 4
Qi2»: 5 -52.01 1535.86 35,00 34.08 57 0.311 0.333 115.0 14,73 0.153 0047 4.06 13.38 U48.09 89,02 98.0 119.7
0127.16 =52.24 156,13 _35.01 34,33 _57 0.314 0,336 __ 115,84 14,88 0,156 0,006 ___3.99 .13.11 47.49 B8%9.21. 96.7 _121.4_
0129128 ~52.47 156,81 35.01 34.60 53 0.309 0.3 115.7 14,77 0.157 0.086 4.06 13.47 48.16 89.13 98,7 121.1
L0111:39 -52,70  156.69  35.00 34,87 49 0.312 0.334 _ _ __ 116.5 14,85 0.154 0,085 3.95 13.21 47.73 89.00 99,4 _ 121.3__
D133 53 =52.93 156.97 35,01 35.16 ug 0.311 0.333 14,3 tu_ 46 0,153 0.043 3.90 12,92 #6.43 B5.97 97.5 120.0

—Nl30g 2 =33, 16 157,25 35,01..30.45 97 0. 313 . 0336 115.5.

0133:14 «53,39 157.54 35,01 35.76 58 0.316 0.338 116
M89-25 =53.62 157.84 35,02 36.08 58 0.319 0.342 1113
112

1
«5
0142:37 -53.85 158.14 35,00 36, u1 58 0.319 0.3u2 -2

Tho b4 0147 0,040 _3.83  13.06. _47.67..88.8H7 _98.9__120.7
14,53 0.148 0,036 3.72 12.68 46.89 B8B,B9 98,1 120.4
14,22 0.145 0,035 3.57 12.32 45.%8 B88.21 97.6 119,5
13.86 0.1uD 0,023 J.48 12.23 45.31 87.30 97.4  120.1
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DATE= 751113

(YR-MO-DAYY
_TEAR LAT___ LONG_PRESS _ _SUN___03___ _MEAS__TOTAL _0C0Q0 374.1_2312,8_ 289.2 _204.5

DAY=

318

PLY HO=

m o

WASA LATITODE SORVEY - PALL 1976

303,9 __300.4_ 318.6__326.1 _J65.5. _395.6.

HH®M: S5 (DEG {DEG ALT ANG PPB  OZONE OZONE (NEASURED DOWHWARD SOLAR FLOX IN (E-06) W/{CM**2-NM) UAVELENGTH IX XN}
{34T} 1y E} {XFT) {DEGY {ATH=-CH} BL BB KA §R HB HR HH HB BE BR
Oludz4g -54.08 158,84 35,00 26.74 G4, P.319 04342 111,88 13.66 0.138 0.031 3.4 12.07 45,35 86.25 96.4 118.3
01u7: 0 -54,.31 158.74 35,01 37.09 53 0.317 0.3u40 114.3  14.13 0.339 0.032  3.50 12.26 &5.87 8B.03 97.2 121.4
0149-11 -54,.52 159.07 35.0% 37.43 50 0.342 0,367 BRT A 5.2 7.01 0.000 0,024 2.97 12.38 50.99 100.68 _ 121,4 _119.9
D151:23 ~54.49 159.54 34.99 37.57 99 0.316 0,342 107.8 13.15 0,129 0.029 3.24 11,45 42,92 B4.BS 94,2 113.7
~D0133-34 -5u.38 160.00 35.02 37,66 105 __0,318__0.342 108,11 13,270,133 _0.029____3.17_31.60 _43.32_ 84,51 4.4 115.6
D135:46 -54,28 160,47 35.37 37.76 58  0.332 0.357 110.1 12.49 0.000 0.024 2.96 11.08 43.36 85,75 56.8 117.4
015757 =54.19 160,96 37.01 37,91 66 __ 0.321 0,346 J106.7  13.29 0.137 0,026 3,04 11.80 43,11 83.92 _ 93.% MNu.3
Q2925 % -5Su.11 161,45 37.03 38.08 53 0.328 0,354 109.0 12.58 0,131 0,023 3.00 11,04 43.83 83.07 93.7 W4.4
0202:20 -54,.03 161.9u 37.03 33.26 70 0.326 0.351% . 109.% 12.86 0.%25 0.023 3,02 11,71 43.42 84,31..93.6 _114,2
0204:32 ~53.94  162.41 37.03 38.45 85  0.328 0.349 112.6 12.99 0,131 0.023 3,08 1%.%1 44, 48 B5,.45 u.5 118.7
_D26z43 ~53.85 162,90 37,23 _38.06___ 95 _ 0.324 _0.350__ _ _109.8 _12.93 0,132 0.022___3.04 _11,27 _45.14__Bu,05_  92.2 115,2
020s 53 =53.76 1613.36 37.03  38.87 111 0.322 70.348 106.1 ~12.51 0,120 0.022°  2.93 11.05 42,41 B81.80 92,3 115.5
0211z 6 -53.67 163.34% 37.03 39.11 123  ©0.322 0.3us 108.7 12.24 0,118 0.023 2.90_ 10.85 41.79 80,94 _ 92,5 312,17
0213 14 =-53.58 166,231 37.02 39.36 104 0.323 0.3u49 109.0 12.08 0.116 0.022 2.95 10.87 142.31 B2.35 94,3 1t5.4
0213-29 -53.49 164,77 37.03 39.62 121 0.324 0.350 . 106.4  12.32 0.119 0.022 2.90 10.69 41.81 82.62 _ 93.7__113,.4___
0217:41 ~53.39  165.23 37.03 39.89 139  0.328 OD. 355 106.3 12.3% 0.126 ©0.021 2.73 10.37 41.68 80.66 91.8 112.5
021352 -S3.30 165.70  37.03_ 40,18 147 0.327 __0.354 106.9 12.06 _0,117_0.019 __2.68 _10.39 41.89_ 81,79 _ 93.5 111.1
02227 4 -53 20 166,17 37.03 40.48 1837 0.927 0.358 106.6 12.42 0,129 0.014 2.75 10,39 42,53 83,03 92.3 112.4
0224,15 -53.10 166.62 37.03 40.79 162  0.325 0.352 _ __ _ 108.1 12.31 0,117 0.016 2.66 10.28 u4i.77 61.54 _ 90.8 111.6
0220326 -53.00 167.06 37 83 41,11 174 0.327 0.355 W7.1 11.52 0.115 0.014 2.55 9.98 40.93 79.50 B89.6 111.3
_N229 34 -52.90 167.51 37.93 41,65 1u4 0,326 0,353 103.5  11.5t 0.115 0.015 _ 2,49 __ 9.87 40.25 78.10 _ B8B8.6 _ 110.5
2230:49 -52.80 167.95 37.02 41.79 169 0.327 0.1355° 77 108.7 11.21 0.106 0.01%4 2.38 .66 39.38 79,46 89.9 109.4
_0233: 1 -52.69 169,39 37,03 u2,i4 193 0,332 _0.361 _Vet.1 11,19 _ 0.909, 0,013 2.22  9.14 _38.63_ 76.95  87.0 107.0
0235212 -92.59 164.42 37.03 02,50 228 C.331 0.l161 100.0 10.73 0.101 0.01% 2.18 8.90 37.71 75.88 g4.5 105,¢
_0237-24 -52.45  169.20 37.05 42,83 _ 256 0.279 0.306 RT __ 98.1 9,74 0,322 0,026 _ 3.49 _12.77_45.17__87.31_ _89.8 _S8.0_
0233 33 -52.19 169.16 37.01 42,89 " 255° £.338 0.37%1 R 91.8 7.94 0.000 "0.008 2.07 9,07 39.59 "79.01 1.9 112.1
_02m1-47 -51.89 169.11 37.03 42.93 247  0.332 0.364_ __ _ _100.2 10.1% 0.093 0.008 _ 2.08 __8.81_37.54 75,16__ B6.5. 106,6
0243298 =31 60 169,06 37.23 42,99 248 0.337 0.36%9 98.5 9,80 0.000 0.008 2.02 B.62 37.21 75.97 B7.1 106.3
0248 1% ~51 29 169,0%_ 37.01_413,09_ 256 0.3:3_ 0.365 100.8 _ 10.34__0.095_ 0.008 2.07 __8.88 38.42 77.45  87.5 106.2
0208+271 -30.99 104,97 37.03 a3, i1 261 0. 334 0.368 105.17 16.76 0.000 0,009 2.16 9.00 33.57 77.75 88B.8 107.6
2250233 -50.69 _ 158.92 37.07 43.19. 259 $,327 D0.359 __ ___..1000 10.49 0,087 0.0%% _2.17...9.07. _38,32..75.41 BS.6 106.9
D292:44 -52.40 168.88 37.03 3,27 267 0.323 0,355 97.8 10.32 0.000 0.012 2.18 B.94  36.9% 75,37 Bu.6 104.8
_02s54 5o -53.10 164.83 37.02 43.37 274 0.326 0.359 _ ._.___ 98.3 10.08 0.095 0.011 _2.16 ..0.90. 37.46 75.41 _B6.9- 104.2c——
0237 f -u9.80 168.79 37.03 43.u7 311 0.328 0.363 100.0 10.59 0.096 0.011 2.1u 8.84 38.02 76.48  85.5 104.5
—0213,.13.=49.51. 068,74 37,03, B3.56_ 251 ..0.3208 __0.355 .. 9901, .10.32 0,100 _0.010 ...2.15___B.92 37,88 _Jy.82 __A6.3 __1n8.3
0101 3> -43.21 168.70 37.33 43.70 253 0.325 0,356 98.7 9.95 0,093 0.010 2.13  8.81 37.17 75,04 B6.0 103.3
333441 -68.91 168.66 17.03 43.82 246 _ 0,328 0.35%59 93.3 10.37 0.096 O0.009 . _2.13_ B8.82 38,03 - T5.12 —86.7 —106.2——
0305:53 -88.60 168.6% 37.02 43,95 243 0,325 0.356 102.1 10.27 0,000 0,008 2.08 9,00 38.38 77.05 87.3 167.0
0324, 4 -4d.d0  168.97 37.02 u44.0% 252 0.327 ©¢.359 - 100.7 9,24 0,097 0.008 2.08 B.71 37.46 .75,.88 86,3 1056 eimm
0313:16 -ud3.00 168,53 37.02 4u.24 254 0,331 0.363 9.7 10.18 0,098 0.008 1.97 B.37 36.97 74,77 B4.7 103.0
0312227 202,20 6409 37024480 260....0.330_ 0.363 oo 98.2,..10.24. 0,093, _D.00B._1.94__ B 46 _ 37,61, 15.30 B4 b4 1010
03142313 «47.40 16B.45 37.03 4u.%6 258 0.327 0.359 100.0 10.05 0,098 0.009 1.99 B.64 37.83 75.77 86.0 104.6
2319 33 -u7.11  fe8.41  37.07 u4.74 254 0.327 .0.358 _.. ... 99.5 10.05 90.093 0.009 ., 2,01 __8.55 37.32 75,02 .B5.5 .M5.400_
0313 2 -5a.81 16B.37 37.03 4u.92 264 0.320  0.3%8 7.2 9.71 0.09¢ 0.008 1.96 8.50 36.83 74.01 B85.1 103.0
4321.13 -B6.53 _169.40 37.05 45,16 271 _ 0.776 0.853 RT .. 91.6 Q.00 0,000 0.000 N.35.. 3.59 18,40 56.65. B9.6__.120.1
0323 25 -u6.36 168.74 37.00 45.65 266 6.322 0.354 9.5 10. 4% £.092 0.007 1.90  B.37 36,97 74,13 B35 102.7
_032%:16 -u6,22 169.09__37.00_ 46,17 __263___ 0,317 0.23u49 _ _95.6 _10.22 .0.097_.0.006_ _ 1.90. .__8.37__36.05..73.28 82,7 104.7
0327:ud -46.07 169.45 37.23 U46.69 30F 0.318 0.352 97.1 9.38 0.100 0.006 1.81 8.02 35.73 71.23  B1.5 99,8
_0323:59 -u5,93 169.81 _37.031 u7.23 261 0.323 0.355 _ 95.9 9.20 90.096 0.006 __ 1.69 __7.%7 34.75 70,91 ._ 80,0 98.8
0332:11 -45.75 170,13 37.33 47,73 262 0.318 0.3u49 PRT K 83.0 17,29 0,335 0.011 1.5 6.53 29.80 61.54 68.6 ay.0
. 0334:22 -45,50__ 170,34 37.03 48,15 261 0.317 ©0.388 _R __ 95.5 9.50 0.000 0.000 __1,6% _7.66 35.25 71.75_ _81.0._98.%
0336:34 -45,26 170.58 37,03 u8.80 255 0.317 0.347 90. 46 B.71 0,000 0.005 1.56 T7.11 32.81 66.80 75.8 ou.9
334:45 -45.0F 170,83 . 37.03 49,06 257 0,312  Q.34% 8%.3 8,200,000, 0.004  1.50._ . 6.97  31.68B  A9.61_ 7.7 %1.5

d0ud ST 30v4 TYNIOTy0
JHL H0 ALMIHIONA0RdZY
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§XTE= 761114 (YR=-MO-DAY} ~ DAY= 319 FLT HO= 12~ T FASA LATITUDE SURYEY = FALL 1976 T
rsu __ LAT __ LONG__PRESS __ SON__ D3__ NMEAS_ TOTAL_QQQQQ _374.%1_312.8_ 289.2__294,5_303,9_ 308,48 _318.8__326.1__365.5__195.6

THiTY: 55 {DEG {DEG ALT ANG PPB  OZONE QWONE (HEASURED DOWNWARD SOLAR FLUX IN (E-06)}W/{CH*#2-WN} WAVELERGTH IN HN)

(GKT) i) Ey _ (KFTY _(DEG) (ATH-CH) _BR_ _ __BB NB NA HB. 1B HA HE BR BB
0310.39 -05,09 170.19 32,30 43,78 5S4 _0,315 0,336 97.4  10.17 0.093 0.012 2.15 _8.89 37.11._73.73 B82.6 _a01.0._
0312:42 -45.30 169.91 33.02 L48.04 55  0.312 0.333 95,3  9.6% 0.097 0.014 2.12 8.73 35.57 71.27 B1.4 99.3
0314:53 ~45,50 169.63 33.01 &44.29 57 0.310 0.331 _ _ 93.9 9,40 0.000 0.014 2.06 8$.61 34.69 7T0.10 BO,2 _ YT.4___
0317: 5 =45.70 169.35 33.02 4u.54 59 0.318 0.340 92.2 9.26 0.086 0.013 1.97 8.08 3J4.48 69.46 78,2 95.5

_0319:17 _-45,90___169.06__33.02 44,79 _ 62  0.318__0,340 $0.1___08.87_ _0.046_0.012__ 1,89 __7.99 _34,37__68.79 77,1 95,3
3321:28 ~45,10 168.77 33,01 5,04 &2 0.3187 0.3u40 89.7 8.91 0.084 0.011 1.85  7.93 33.89 67.75 77.7 96.2
0323:40 -45,30 168.48 33.02 485,20 60 0.276 0.295 R M 97.0 10.95 ©0.330 0.013 2.03 _ 8.48 36.13% 72,91 _T2.6 _

0325:52 -46.50 166.33 33.01 45.63 63 0.323 0.345 R 67.6 5.88 0,000 0.009 1.B1 B.11 15.86 72.06 B82.6 102.4
032d4: 3 =46.82 166.35 33.02 46.09 62 0.320 0.3 e 90.6 9.07 0.000 0.009 1.75  7.53 3317 67.61 _.76.7 __95.1
0330:15 -67.09 168.37 33.02 46.5 64 0.319 0.3u1 689.5 B.59 0.000 0.007 1.66  7.48 33,32 67.22 77.3 95.3
_0332:26 _~47.36__ 168,39 33.01_47.02__ 65 0.321__0,343 #9.5__ 8.68_ _0.000_ 0,006 3.63__ 7,17 32,61__67,06 75,8 _392.9
TOII8TIETRuT &4 Ted.AT IV wi.uET 7T 0.3197 0.3m1 87.0  8.53 0,000 0,005  1.52  7.10 32,41 65,88 75.6 92.3
0330:49 ~47,91 168.43 33.01 47.93 72 0.320 0,342 ___ 87,7 8,23 0.000 0.004 1.47 _ 6.89 _ 32.25 65.45_, 73.7__ 92,5
3319, 1 ~t8.13 168.45 33.01 48.39 71 0.317 0.3319 8.5 B£.23 0.000 0,003 1.46 6.90 31.88 66.13 75.6 91,13
0341+12 ~4B,65 16B.47 33.02 u48.84 _ 76 ©@.321 0.343 _ ____ 8.4 7.6%9 0.000 0.003 _ 1.36 _ 6,60 31.53 65.33 _74.0 _ 99,1 _
Gujr2u -8B.73 168.49 33.02 49.29 7%  0.318 0.340 8.2  7.76 0.000 0.000 1.32 6.45 30.98 63.20 Tz,1  90.0

_ 0345 35 -59,00__168.51_33.01 _49.73__ 84 _ 0.316 _0.138 _85.7__7.93 0,000 0,003 1.31__ 6.45_ 31.06_63.50 _ 72.8 90,5
BYLY: 07 FT9. 28 1682537 33.02 T B0.18 75 o0.318 To0.3407 “86.6 1.89 0.060° 0.001 1.28 6.35 31.03 65.23 73.9 90,9

_ 017,53 -49,55 158.55 33.02 50.62 _ B85 0.317 0.339 _ _ __ 44.5 f.43 6,000 0.000 1.20 __6.15 30.42 62.76__73.6 __85.3
0352 10 -49.8) 168.57 33.02 S51.06 103 0.318 0,341 83.9 7.04 0.000 0.000 1.13 ~75.90 29.59 61.73 1.2 88.4
03hb:21 -50.11 158.59 31.02 51.50 96  0.322 0.3u4 83.3 _ 6.85 0.000 0.000 _ 1.05__5.67__28.95 _62.1# __ 72.0 __B87.9
819631 =-53.39  168.61 37.82 51.93 75 0.323 Q.345 TUU7U 83.8° 6.99 0.000 0.000 1.00 775,46 "28.5) "59.61 69.8 89.5
0358 4% -50,87 168,63 33,02 52,36 B89 0.319 _0.341 B1.1____6.77 _0.000_ 0.000 _ 0.97 5.36_ 27.79_60.16 68,8 A5.7

TTOUNT 5A TS0 98 T 1668.65 T 33.0Z 5279 09T 0.319 7003007 T79,477TT6.57 T0.0007 0.0007 0.88 5.23 27,237 58455  70.0  084.5
Ju03 7 -51 24 16B.67 33.02 53.22 51 0.319 0.341 79.4 6.1 0.000 0.000 _0.83 _5.1% 27.34 58B.61 _ 69.2 _ 86,2

0432 19 =51 52 168.70  33.01 53.65 753 T 0.321 0.343 7 777 aj.t  6.29 0.000 0,000 T 0,81 "W.98 27.50 58.59 68.1  B5.7
407330 ~51,81 168,72 33,02 54,07 81 0.322 0.34% 79.2 6.06 0.000 0.000 Q.75 4.66 26,23 57.24__ 65.7__ 82.3
0409 42 ~52.10 168.74 33.02 54.49 S0  0.321 0.382 T 777796.2 5,80 0,000 0.000 5.727 h.48 25227 55.337 64.6  79.3
0411:533 =52.38__ 168,77 33.02 54.91 _ 54 0.319 0,340 75.6_ _ 5.77 _0.000 0.000 _ ¢.69 4.42 24,84% B55.52 64,3 79.1

TOuidT T8 R52,67 1681279 33.02 S55.32° SB° 0.3200 0.3u42 76.5 5.55 0.000 0.000 0.64 4.33 24.94 56.06 65.7 18.8
041516 =52.95 168.82 33.02 55.74 54 0.317 0.33% ... 4.7 S.42 ©0.000 0.000 0.59_ 4.25.. 24.73 .53.81___63.6._.19.5
0413 24 ~53.24 168.84 3301 56415 44 0,318 0.339 ?3.9  5.03 0,000 0.000 0.55 4.90 2u.18 S2.82 63.9 78.5

_0u29:39 =53,53 168,87 33.02 S6.5% 43 0.3120 0.341 . _____ T4.t  H.96 0,000 0.000 0.50 -3.92_ 23.95 _52.71 ..62.3_18.0
0622 51 ~53 81 168 89 33.02 56.95 46 0.322 0,343 71.9  4.731 0.000 ©0.000 0.847 3,77 23.40 52,35 62.5 71.1

QU252 =99.10 168,92 33.02_5I.35 47 0,323 _0.344 22.6 L.B0._. 0.000. ¢.000. __0.44 3.60_.22.97 __51.549 A0.1 16.0
Q42714 -54.00 168.94  33.02 57.75 4% 0.320 0.342 69.1  4.59 0.000 0.000 0.40 3,46 22.26 50,37 59.2 13,1
ou29+25 =-54.69 168,97 33.02 5AR.15 49 0.320 0.34%1 69.2  4.45 0.000 0.000 0.38  3.40 21.93 4%.21 59.4  TH.3 .
0431.37 =54.95 169,00 33.02 58.54 53 0.322 0.73%4 6.1 4,04 0,000 0.000 0.32  3.24 21.54% 48,87 58,9  73.2

L 033,488 =-55.27 169.02 33.02 58.93 . 59 0,324 0.345 .. 6B.1 _ 4.04 0.000 0.000— 0,31 _3.09 .21.03 _48.29 _.57.6_ J2.5.
0436 O =-55.56 169,05 33.01 59.31 66 0.324 0,346 67.7 3.89 0.000 0,000 0.27 2.97 20,4t ul.67 57.6 70.5

_0%132311.-55.85 _169,08,._33.01..3%.69 106 0.327 __0.3%1— 66n8_ 3.6 ..0.000__0.000___0.24  2.84._.20.39 _47.00 57.3 6.9
ouu0;23 -36,12 163.10 33.02 60.06 49 0,324 0.346 66.0 3.51 0.000 0.000 0.21 2.79 19.92 46.37 56.6 70.4
044 2: 3% =56, 40 169.13 33,02 60,43 52  0.326 0.348 e .. 66,0 3,41 0,000 0,000 D0.19 __2.63_ 39.72, 45.75 . 55.2_ _6B.9
Jhuui 46 -56,69 169.16 33.02 60.80 56  0.322 O.344 64.1 3.57 0.000 O0.060 0.t8@  2.56 19.01 44.83 53.9 66.1
OB%o.57 =56.97 169.18 33,02 61.16 _ 60 0.324 0.346 ________ 62.9 3,28 0,000 0,000 _ Q,15__2.44 _18.57 _43.40__ 5.3 65.2
ousd: 9 =57.25 169.21 33.01 B£1.52 53  0.326 0,348 64,0  3.15 0.000 0.000 0.3%3 2.35 18.6% 43.58 53,4 66.2

_Qus1-20 =57.54 169,24 33,02 61,88 59 0,328 0.350 62.8 3,02 0,000 0,000 _ 0,12, 2.29__18.27 43,
oy53:32 -57.82 169.27 23,02 62.23 47 0.323 0.345 61.6 2.90 0.000 0.000 0.00 2.28 17.94 42,43 53.2 65.7
0455+43 -53.10 _169.29 _33.02 62.58 _ 47 0.325 0.346 ______  &0.8 2.78 0.000 0,000 _ 0.00 _ 2,18 17.71_42.42__S51.5.__63.9
0457:5% -58.37 169.32 33.02 62.92 57 0.322 0.344 59.8 2.87 0.000 0.000 0.00 2,09 17.40 #1.16 S51.0 63.1%
0500+ 6 ~58,65 _169.35 33.02 &3.27 _72_ 0.320 O0.342 __ __ 59.5 2.68 0.000 ©0.000 __0.00__ 2.02 17.28 _40.28__ 49,8 63,0
0502.18 ~58,92  169.35 33.33 63.60 70 0.331 0.353 58.6 2.65 0,000 0,000 0.00 1.90 16,40 40.43 50,0  61.6
0504529 =59.21 169.41 33.02 63.94 60 0.329 0,352 @ 57.% .. 2.86_ 0,000 0,000 0.00 1,73 16,38 39,
050b:41 -59.50 169.44 33,02 64. 2766 0,352 0.376 59.5 2.40 0.000 0,000 0.00 1.63 15,74 39.39 50,2 61 7
0503:52 ~53.79 169.498 33.25 GU.60 71 _ 0,347 0.371 _ ___ 55,3 2.08 0.000 0.000 0.00 _ 1.58 15,81 368.15 _468.4 _ 59.35____
"T0511: W -60.08 169,54 34,33 64,94 71 0.370 0.397 'R 37.4%  0.00 0.000 0.000 0.00 1.55 16.26 U41.68 5§3.5 66.4
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DATE= 761116 (YR=MO=-DAY) payY= 32 PIT NO= 13

HASA LATYTUDE SORVEY - FALL 1976

. FBAQ_ __LAT____LOKG__PRESS __ SUN__ 03 __ MENS TOTAL QCQ000 374.1 _312.,8_ 289,2_ 294,5._303,9..309.4 _318.0_ 326.1 36%.5._3585.6 ..

HHYH: 55 (0BG (DRG ALT AHG PBB  OZONE OZOHE {MEASURED DOWNWARD SOLAR FLOUX IN (B-06) W/ (CM**2-MN) SMAVELENGTH IN NNM)

(3MT) ) Bl _(KFF).__{DEG) (ATH=CH) BB_... _BH___ . HB___.NB RB. HE NR i3] RE RA
0111:31 =61.80 174,21 30.30 26,75 67. 0.349 0,371 121.2 14,53 0.145 0.038 3.77 13.13 4f.u6. 93,34 103.2 _126,7
0113-683 -41,.59 174,47 31,84 26.948 126 0.345 0.370 116.5 13.96 0.145 0.0463  3.84 13.16 47.49 90.62 101.6 125.9

_0115:54 -81.39 174.74 32,90 27.15 196  0.340 0.369_ 114,814,017 0.140 0.044  3.92 13,37 48,16 90,54 100.5 _123.6___
0118: 6 -41,17 17%,02 233,02 27.38 197  0.339 0,367 116.8 14,59 0.143 0.087 3.91  13.39 48,30 90.B4 100.0 122,90
_01zy:14 =60.95__175.29_33,01..27,.63 .209 0,338 __0,367 . 178,1 _14.53_0,103_ 0,049 4,07 13.66_ 48.96_93.27 104,53 128.8
0122:30 -40.73 175.56 33.00 27.88 236 0.332 0.362 119.0 15.13 0.158 0.052  4.21 13,94 49.20 93.06 303.3 126.%
_012u:41 -50.50 175.83  33.01 28.16 257 0.3311 0.363 116.8 15.15 0.158 0.052 4,21 13.70 48.%6 91,84 101,86 __125.8__
0126:53 =40.28 176.10 33.01 28.46 261 0.329 0.367 118,84 14.87 0.157 0,050  4.13 13.73 48.76 92.01 $01.1 122.9
0127r+ 5 -40,06 176,37 33.01 28,77 272 0.3%2 0.360  _ . 119.0 15.15 0,149 0,049  u4.09 13,79 49,19 93,38 902.4 125.9
0131.16 -239,83 176.63 33.01 29.10 286 0.332 0.366 120.8 14.92 G.147 Q.048 5,12 13.B0 49.41 92,98 105.0 127.1
_0133-29 -39.61___176.88 __33.01 __29.448__ 232 _0.330 _0,359__ 119.9 _. 14,85 0,167 Q.0U6 _ G.14 _13.63 48,52 _.93.48._103.0 126,03
013>.39 -39 39 177.14 33.01 29.30 250 0.330 0.361 198.6 14.58 0,748 0.0846  4.0% 13.52 48.31 91.82 102.0 124.6
0137:51 -39,17 177,40 33.01 30.17 248  0.335 0. 366 148.8 18,49 0.443 0,048  3.86 13.24 47,97 51,84 104.0 124.8
0140, 3 -38,9% 177.66 33.01 30.5% 288  0.3135 0.369 120.8 14,73 0.156 0.042 3,92 13.34 UB.63 93.65 104.2 128.3
Ole2. 14 -38.71 177.91 33.01 30.95 310  0.344 0.380 R 1146.5 12.53 0.000 G.039 3.7 13.93 56.13 201.34 106.5 122.7.._____
QiU 26 -34.45 176.10 33.01 31.31 318 0.335 0.37% 117.6 .41 0,143 0.039 3.72  12.86 47.74% 91,34 101.4  123.1%
_0146:37 -34.18_.178.27 _33.01 _ 31.63 334 _0.331 0,360 11,5, 14,20 _0.143 0,038 _ 3,75 13,08 _ 47,62 .9Q,44 101.8 125.0
0lud:43 -37.90 173 43 33.01 32.00 387 " 0.33n 0.371 117.9 14,10 0,142 0.035 3.68 12.67 47.0¢ 90.80 100.9 122.7
015, 0 =37.b62 178,60 3301 32,37 335 _ 0.342 0.380 ______ 115,6 13,64 0.135 0.031 _ .41 12.07_ 46,10 #€B,67 _ 100.5 1216
015312 =37.34  178.76 33.01 32.75 331 0.346 0.384 113.,8  13.23 0.127 0.027 3,22 11.59 044.68 B7,58 98.5 120.5
0155:23 =37.06 178.92 33.01 33.14 316  0.347 O.384 _______ 113.7 _12.77 0.125 0,025_ 3.10_ 11,53 _ 44,42 66,57 _.._99.0_120.8
B1+7.75 -36.77 179.09 33.01 3I31.58 30O 0.385 0,382 115.5 12,92 0.124 0,023 3.10 11.71 45.27 B8.75 99,7 122.2
013 &7 =35 83 179.25 33 61 33.95_ 2910 3ug__0.383 15,3, 12.02 _0.118 ,0.023 __3.05 11.88 485.57 Ad.60___99.0.__121.0
Tgcvi:58 -18,20 179,532 33701 3U.3B 252  0.343° 0,375 114.1 12.88 0.123 0.023 3.00 11.39 44,43 B7.36 97.2 118. 4
_ 0206 10 -35.90 179.58 33.01 34,81 235 0.332 0.382 112.7 12.99 0.128 0.028 _ 3.22 11.74_uu.63 85,98 __97.4 _ 117.6
2295521 =35,61 179,75 33.01 35,26 103 0-319 0.342 111.0 13,69 0.339 0,036 3.52 12.22 44.77 B86.15  95.3 118.3
0208 33 -35,30 179,92 33,01 35,71 Ju 0.307 0.328 P _____ 115.2 13,96 0.15t 0,043 __3.92 13,05 _46.19 8B.35___99,2.__121,5
0219.44 ~35,01 =179.93 33.01 36.17 73 0.265 0.2483 R 116.8 14,47 0.151 0.056 S5.58 16.24 52.88 93.36 101.8 121.9
L3212 56 -36,70 «179,06 _33.01__36.36, 83 _ 0.293 _0.314 Jou.n_33.25 0,336 0.QU6 _ 3.94 _12.80 84,28 82,95 . .91.6 113.0
0215. ¢ -34.40 =179.81 33.01 36.96 120 0.289 0.310 107.4  4.02 6.142 0,009  6.06 13.09 44.87 84.37 92.0 114.2
L0217.13 =34,09 =179.75 33.01 37.37 125 0.288 0.310 ceee .. 107.0 13.89 0.140 D0.009 . 4.00 . 13.03 45.07 Bu.31 __91.8__1792.9 . .
0219 31 -33.79 -179.70 33.0% 37.78 87 0.287 0.308 107.6 13.84 0,138 0.048  3.98 12.92 U4.75 83.50 91.8 112.9
0221:42 =33.49 =179.,64 33.01 38.20 97 0.284 0,304 _.__. 108,5 14,30 0.142 0.051 .. 4.05 13.16 AU5.42 BG.34 ._92.8...1713.0
0223:54 =33,19 =179,59 31,01 38.63 133 0.283 0.7304 107.7 14,03 0.139 Q.09  4.09 13,00 45.06 B4.50 92.9 113.7
_02%n: 5 _=12.8% =179.54.33.01—39.06..125...0..282 _0.302 S105.7 43,88 0,141_ Q.0U6 . 3,93 12.70-43.76—.B1.06.—90.9 1112
0226+17 -32.59 -179,48 33,01 39.50 118 0.2873 0,304 103.4 13,64 0.332 0.044  3.77 12.26 42,63 B1.19 8%.0 109.1
0230.28 -32,29 =-179,43 33,02 39,95 108 0.282 0.303 ... 105.2. 13.82 ©0.133 0.042 ...3.77_ 12.38 43.47. 82.02__.839.9.1310.0—
0232°40 -31.99 -179,38 33.01 L4o.u1 115  0.281 0.392 108.2 13,94 0.129 0.041  3.80 12.50 44.15 82.72 90.8 112.2
L0236:51 =31.69 =179.33 33,01 . 40.87 107  0.283 0.303 _omeee 104.2 13,19 0.126 €.040. 3.684 12.05 42.75 B80.82 ..89.8..110.9
0237: 3 =31.38 =179.27 33.01 41,34 92 0.281 0,300 100.7 13,15 0.128 0.039 3.52 11.7% 41.72 79,01  B87.4 106.3
0243215 =3 L. 08 =179.22 33,30 _41.81. 106 __0.275._0.294 102.3. 13,130,126 0.038 __3.52 _13.94__41.77..728.311_ _ 85.9 105.9
0241:26 -30.78 -179.17 385,548 42,29 {12 0.237 0.25% RT N 92.3 145.19 0,490 0.039  3.39 11.30 238.92 72.43 6t.7  #431.1
0243:38 -30,649 179,02 35.04 42,86 115 0.263 0.283 R.__. 85.1 13.56 O0.2346 0.048 . 3.94 12.07 41.42 76.91 . 85.9.-308.3
0245:49 -30.23 =178.79 35.0%3 43.51 114 0.275 0.296 103.8  13.26 0.131 (.038  3.57 11.76 42.61 81.01 B8%.3 109.4
_Q2ud, 1 -29,97 -178.5%5 35,03 H4u,11 109 0.273 O.29n .. 104.1 13.23 0.130. 0.03y4 3.41 . 11.67 42.25% . 79.1t0_ . 86.T__108.9
0259212 -29.72 -178.33 35.03 44,82 113 0.271 0.292 101.9  12.4% 0.12% 0.031  3.35 11.28 40.59 77.67 86.5 107.4
_D252;24 =27,47 =178,41 35,04 45,48 119 0,278  Q.295 99,8 _12.45_ 0,125 _0.028___3.11 __10.88__40.21 J6.98 Bu.8  INS. K
0254:3% -29,23 -177.87 35.00 46,16 195  0.335 0.360 RT 93.1 11,23 0.160 0.006 0.97  7.49 3,47 T1.90 81.3 103.7
0255.47 -29,06 -177.56 _35,03 _ 46,90, 112 0.274 0.295 ,_._. 102,8 12.22 0.117 0.021% 2,90 10.34 39.11 _ 75.99 _ Bu.2 _I106.A
0256:58 -2B.69 -177.20 35,23 47.66 116 0.277 0.299 98,3 11,60 0.108 0.018 2,67 10.03 39.24 75.78 84.7 104.3
_03071:10 -28.72 -176.94 35,04 ug.40 __121 0.273 o0.294 ' ___ 96,8 11,37 0,103 0,017 __ 2.53 _ 9.63 37.33 T2.95 __so0.4__102.3_
0103:21 -28.55 ~176.63 35.04 49,15 124 0.274 0.295 y 92.5 10.49 0.096 0.016 2.39 9.05 35.92 70.27 18.7 37.5
_0D305:33 -24,38 =176,32___35.04__49.91_ 120 (.269 6.290 __ ____ 93.9_ 19,83 _0.106 _D.016__ 2,39 ___9.313..36.33 .88 JA.4 9R. 2
0307:04 -23,21 -176.01 35.04 50.67 147 0.265 0.285 5.4 10.74  0.100 0.015  2.38 9.18 36.20 70.67  78.7 10G.1
_0304:56 -28.04 ~175.71 35.03_51.42 116 __0.268_0.289 ______  93.6 10.08 0.097 0.012 2.20_ 8.65 35,27 70.47 _ 78,8 ___98.3
0312: 7 -27.86 =175.,41 35,08 52,18 115~ 0,266 0.286 93.0 10.13 0.096 0.010 2.07 8.45 35.02 69.24  76.2 97.8
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PATE= 761116  (Ya-HO~DAY) DAY= 321  PL? ¥0= 13 T gAsy LATITUDE SURVEY - FALL 1976 . et T
TOAR _ LAT_____LONG_PHESS  SUN._ .03 NEAS_ TOTAL QCO0Q_ 374,1  312.0 __289.2  294.5. 303.9._308.4__31B.8__ 126.1..365.5 395.6

HHMM:SS (peG {bec ALP ANG PDPB  OZONE OZOHE (H2ASURED DOWHNARD SOLAR FLUX IN (E=06) W/ (CH#*2-UK) WAVELENGTH INK Wi}
{SHTY ) E} __(KEP) _ (DEG) (ATH=CHY EB. L) zm __...hn NR HB HA HA BR BB
0314.19 -27.69 -175.11 35,03 52.95 94 _ 0,265 0.28% . 90.7  9.40 9. oaa 0008 1.94%  7.99 33,10, B6,83_ TH.B_ 962
0316:31 -27.51 -174.80 35.04 53.71 103 Q.265 0,285 86.2 9,08 0,083 0,006 1.81 7,56 32.6% 65.05 73.0 90,8
_0318:u2 -27,34 -174,50 35,08 54,47 411 0,260 0,280 _ __ B85.5 8,82 0,000 0.005 1.73  7.39 31.51 63,57 _71.0 90,9
0320:54 =27.17 =-174.20 35.04 55.24 102 0.261 0.281 83.6 B.46 0.000 0.003 1.62 7.03 30.99 62,29 71.3  89.0
0323, 5 -26.99 -173.90 35.04 56.01 9% 0.237 0.276 83.8 __ 8.38_0.000_0.000. 1,52 _ 6,90 _30.80. €1,95__63.2 88,1
03i5:17 -26.81 -173.60 35.08 56,78 90  0.260 0,279 0.9  7.87 06,000 0.000 1.3% 6.31 29.04 59.69 &8.0 86.0
0327:28 =-26,63 -173.30 35.04 57.55 88 0.258 _0.277_ __ 79.8 7.54 0.000 0.000 _1.22 6,03 28.52 58,46 _ 65.3._ 84.0
0329.40 -26.45 -173.00 35,08 59.32 87 0.257 0.276 77.7  7.04 0.000 0.000 1.1%  5.57 26,98 S5.51 62.2 BO.1
0331:5% =26.27 =172.70 35.04 59,10 89 0.289 0.279 ____.__75.0 6.35 0.000 0.000_ 0.99. 5.10 25,66 53,13 61, .
0334; 3 =26.09 ~172.41 35.03 59.87 88  0.257 0.276 73.7 6.33 0.000 0.000 0.88 4.90 25.31 52,42 60.3  77.1
_03Iv: 14 -25,91 -172.12_ 25.04__60.64 By 0.259 0.278 73.6__ 5,92 _0,000_0.000__ 0,82 | ._tsL 2u.5umst B89 60.0_ 17.56
0338:26 =25,73 ~171.62° 35.047 61.42 8%  0.254 0.27% 72,7 5.91 0.006 0.000 0.71  4.435 51,41 58,7 75.8
034337 -23.55 =171.53  35.04 62.19 92 0.257 0.276 _ . . 6%.2 _ 5.26 0,000 0.000 0.61__3.99 2 09 59,10 _ 56,6 . Tu.1
0342549 -25,37 ~171.24 235.04 62.%6 689 0.256 0.275 66.6 ~ 4,95 0,000 0.000 0.52  3.71 21.95 47.25 55.3 71.6
_03uF: 0 -25.19 -170.96 35.04 63.74 111 0.256 0,275 __ ___65.3 4.55 0.000 0.000 0,46 _ 3,37 20.56 44,73 _52.9 _£9.8
0347:12 -25.01 -170.69 3%.03 6u.50 118 0,257 0.277 63.7 4,20 0,000 ©£.000 0.36 3.11 19.80 H4,16 52.4 &B.B
_0349:23 -~20.84 ~170.41 35,03 65.26 190 0.255 0.277 _ 62,2 __ 4,14 0.000 0.000 0.3% 2.92 19.20 143.88 51.2 66,8

- " - _— “ m m e e s weum oam e omer w ow Sl U e e o E R it
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DAT2= 761117 (IR-4G-DAY) pAY= 322 PLT NO= 14 ¥xSA LATITUDE SURVEY - FRLL 1975

TBAR LAY LOW5 __PRESS. .__SU¥___ 93 _  MEAS__TOTAL_Q000C_ 374.1 _312,8 ..289,2_ 294.5. 303.9 ._308.4 _318.B__326.1 _365.5 1395.6
iN4K:SS  {DEG (DES ALT AKG BP3  DLONE OZOKE (MEASURED DOWRWARD SOLAR PLUX Id (E-06)} W/ (CM#*2-XNH) WAVELENGTH IN H¥)

(34T} i F} _{KFT)}_ {DEG) (ATH=CH) BB BB NB _____MR A MR BB .. _HE RE 1)
2228:55 -13.53 -170.39 17.18 10.70 28 0.229 0.237 A . M2.6 19,03 0,204 0,342 .47 21.89 56.22. 34,89, 99.4 122.2. .
2231: 7 =13.31 ~170.30 19.67 10.32 40  0.228 0,237 113.7 20.62 0.215 0.366 9.72 22.01 56.74 95.38 99.7 12u,4
2233:23 -13,07 -170.22 21.81% 9.97 66 0.225 0,235 113.3 20,25 0.217 0.401 10.27 23.16 5B.12 955.86 101,66 125.5.___ -
2233:32 ~12.82 -170.12 23.7¢ 9.66 ST  0.210 0.220 N 116.9 22.03 0.229 0.432 10.50 21.67 59.77 95.00 96.5 104.0

_2237-0u_=12.57_-170,03_ 25,72 9.38___ 21_ 0.229 0.240 101,6 _ 20,06 , 0.200 0,484 9,92_.22,60 55,30_93.17__99,1..123.2 =
2231 57 -12.30 -169.93 27.42  8.15 61  0.219 0,232 195.4 7 21.73  0.245  0.468  131.08 24,29 59,50 92,97 103.8 125,13
2242 3 -12,01 —169.83 29.07 8.97 -20 0.221 0.231 18,2 22.48 0.250 0.48% 11.18 26.59 §0.34 93,79 103.9 126.5 ...
2284321 -11.76 -169,72 30,60 B.84 19 0,220 0.233 118.3  22.91 0,260 0.502 11,38 24.80 60,37 92.46 104,6 129,93
229618 -11.48 -169.62 32.26 8.76 18 _0.220 O0.238 121.2  23.36 0.268 0.523 11.73 26.74 62.38 93.81 106.5 _130,6
224d:66 -11.21 ~169.52 33,02  6.73 ta  0.220 0.238 122.2 23.82 0.272 0.527 11.73 25.62 &2.u0 93.84 106.3 129.7
_ 2250353 -18,93_-169.01_ 13.02__8.76 _ 37___0.219 0.233 _ 122.0_ 23.62 0.272 0.532 _11.85 _25.67_ 62,22._ 93,24 __106.4 3314
2253510 T19.65 -T69.317 33.017 8.84 18 0.220 0.234 123.9° 23,87 0.270 0.537 11.93 26,14 63.47 94.1¢ 107.8 132.2
2455-22 ~10.3d -169,21 33.02  B.97 20  0.221 0.235 . 124.6 24.24 0.276 0.531 11,79 25.80 62.81 94,07 107,4 .131,3
2257 34 ~10.11 -109.41 33.02 9.15 19  0.220 0.234 R 123.8 24,45 0.288 0.530 11.65 25.64 62.63 93.56 104.0 129.86
2231 45 -9.87 -168,95 33.01 9.38 20  0.234 0,249 3 102.5 23,24 0.262 0,863 10.93 25,75 62.64 93.48 06,3 . 129,7 ____
230953 -9,66 ~168.75 33.02 9.5 23 0.220 0.2 128.3 24.30 0.278 £.54% 11.7F7 25,80 62.61 92.90¢ 106.8  131.3
_2304.10 _-9.84 -168.56 33.01_ 9.8} 25  0.220__0.235 124.5 _24.08_ 0.278 _0.540 _ 11.71_.25.74_ 62,30 93.67 106.4 131,
2305 32°7-3,23 768,36 31,027 10.15 26 02207 0.234 125.3 7 24,34 0.202 0,547 11.837725,84 62.63  94.39 107.% 1331
2304:3% -9.01 -JuB.16 33,01 10.52 __25 0.219 0.233 ______ 124.5 26.03 0.281 0.541 11.79 25,50 61,99 _93.57 _107.5 _133.1
2310 un  -8,80 =167.96 33.01 10.92 T30 0.214 0,233 123.5 23,90 0.282° 0.563 11.73 25,40 61.37 ~93.37 ~107.1 T132.6
_2312:58 -3 58 -167.76 31.01 11.37 1wy  0.219 0.236 ___ 122.6 23.77 ©.277 0.534_11.56_ 25.09 60.81 93.04 _106.7. 131.6
2315.10 -J.37 =167.57 33.02 11,8377 20 ' 0.219 0.234 122.5 23,77 0.273 0.529 T11.46" 24.97 60.76 "93.64 "107.1  128.8
_2317,22 _-9,16 -167.37__33.02 12,34 23 0,220 0,234 _ 122.5_23.93_ 0.280 0,527 _11.43 _24.95_ 61.14 _93.87 106.4 130.6
TITH.I3 L7090 <Te7.T77T3300T 12.87 36 0.225 0L 2u0 120,37 724,767 0.250 9,507 ~10,99 24,50 60.53 84,23 104.8 130.8
2321 45 -7.73 -166.98 33.00 13.4%1 29 0.217 0.231 _ __ 121.1 23.70 0,281 0,527 11.5B 25.15 5%.61 94.73 106.5 _132.8 _
2123.57 -7.51 -160.78 33.82 13,98 26  0.222 0.236 125.3 20.59 0,290 0.520 11,20 24,75 61.06 96.80 106.7 130.13
2325- 7 =7.30 -166.58 33.01 14.57 26  0.218 0.232 _ __ 123.8 23.82 0.274 0.518 11.50 25.19 61.36 95.33 _106.9__132.6
2124-21 =7.09 =-166.39 33.01 15.17 27 0.220 0.234 122.6 26.00 0.281 0,513 11.26 24,78 61.21 96.58 106.4 130,84
2133 32 -6.87 -166,20_ 31.02 _15.78 21 _ 0.217 0.232 125.4 24,30 0.280_ 0.514  1t.50 25,31 61.70 96.58 106.4 _1331,2
3113:18 6.6 —166.00 33.04 16.6% 21 0.219 0,233 124.8 T24.20 0.280 "0.519 11.37 25.03 61.93 96.64 108.0 132.3
2334256 -6.44 ~165.81 33.01 17.04 . 21 0,218 0.232 ____ _.124.5 24.3§ 0.282 0.499 11.28.. 24.97 _£1.35 .87.19 _105.5..131.9
23117: 8 -6.23 -165.62 133.01 17.69 22  0.217 0.232 122.6 23,38 0.276 ©0.495 11.09 26,31 60.15 97.55 105.7 130.1
Z2343.13 _-6.02 -165.u2 _33.02.0 18,38 _ 29 _0.298 . 0,232 ______ .125.1 . 24.25 0.27d_ 0.482 11312476 ..61.21...98.73__105.2__131.8
230131 -5.80 -1565,23 233,01 19.01 31  0.219 0,233 128.0 23.66 0.274 0.878 11.06 24,44 60,96 100.58 107.4 132.3
_214),83_ _=5,39 165,03 _33.01 ..13.68 A7 0.216...0.231 123471 24,04 0,270, 0.464. _10.93__24.21__S59.48__99.41. 1066 1304
2I45.53 «5.37 —1ok.84 33,01 20.36 23 0.217 0.231 120.9 23.D3 0.265 0.457 10.76 23.79 59.70 100.20 104.5 120.4
_ 2343 6 -5.15 -i64.66 13.02 21.05 . 26 0.218 0.232 .._____122.7 23.83 0.268 0.451 .10.72_ 24.16._.59.97__99.55_. 103.8_ 1301 .
2353 18 -4.93 -164.84 3302 21,74 26 0.217  0-232 123.8  23.41 0.275 0.456 10.74 24,10 60.62 101.91 106.3 130.2
2332330 -4.72 -184,25 33.01 22,43 26 0.215 0,229 122.4  23.00 0.261 0O.441 10.66 23.85 59.21 99.37. 104.4 1307
2358_41 -4.50 -1o4.05 33.01 23.13 28  0.208 0.221% K 119.8 24.42 0.310 0.427 10.42 23.5% 59,48 99.87 92.3 115.1
_21%p.53 _~4.28 =163.85...33.02__23.488 28 ___ 0.214__0.228 ____ _AX1.T.. 22,67 . 0.258 0.432 . 10,49 23.58__A8.52.. 97.77__104.8 128.4
2159. 5 -4,06 -163.65 33.02 24.55 30 0.188 0.200 M 124.4 26.27 0.357 0.420 10.62 22.90 52.31 82,20 B&.4 104.2
0901 16 =-3.84 ~163,45 33,02 25.27 35 0.193 0,206 . M. 121.4 17.19 0.000 0.397 9.57 22.44 55.38 B2.7¢ {4427 0.7
0033:22 -~3.63 -163.26 33.01 25.956 33  0.2131 0.227 120.7 23,05 0.254 0.400 10.30 23.35 56.89 98.61 103.9 128.6
0005.34 -3.817 =163.07 33.01 , 26.68 27 6.212 90,226 ____ _ . 12%1,4 23,63 0.284 0,396 10.06 23,16 59.51 99.73. 98.7 _124.6
0007:45 -3.20 -162,87 33.01 27.4¢ 34 0.212 0.226 120.9 22.48 0.253 0,308 9.76 22,52 57,81 95,98 99,0 120.7
n903 57 -2.98_-162.57..331,02 28.33 28 0,325 0,260 _ 118.7 _22.40 Q0,106 0.337. _ B8.36 22,09 _57.01 %4.07 99.2_ _124.4
0312+ 3 -2.76 -162.47 33.91 28.86 26  0.215 0.230 118.1 21,29 0.242 0,381 5,23 21,42 55.96 04,86 98.7 122.4
0314 20 -2.54 =162,28 31,01 29.59 64  0.214 0,220 _____ 115.4 20.69 0.224 0.326 9.12 21.13 54,54 _92,10. 98.6_ 121.7_ _
0016232 -2.32 -162.08 33.01 30.31 53  0.216 0.231 117.8  21.82 0.237 6.323  9.¥2 21.69 56.36 98.27 99.9  12u4.7
_0p18.uy  -2.1% -161,89 33,02 31.04_ 77 _0.216 0.231 ___ . 114.6 20.93 0.236 0.306 _ 6.80 _20.88 55,27 93,62 _ 98,1..120.1
0023:55 -1.89 =161.70 33.02 31,77 18 ~0.214 0.228 113.5 19.95 0.216 0.291 ~ 8.58 20.21 53,24 90.84  $6.7 118.9
_0923: 7 -167 -161.50 33,02 32,51 _ 28  0.215_ 0.229 114.0 20,47 0,221 0,278 #,08_ 20,36 53,52 90,63 96,0 12
402578 =1.46 =161,31 33.02 33.24 19 0.215 0.229 113.3 20,32 6.227  0.275  B8.35 20.16 54.28 92.05 96.0 119.8
0027:30 ~1.24 =161.11 133,02 33,88 _ 23  0.213 0.227 ___ 111.4 19.41 0.213 0,262 8.16 19.43 51.54 89,30 _ 94.9 _117.5
gu2) g1 <S1.03 -160.93 33.01° 34.71 " 725 0.215 0.229 109.6 19.32 0.206 0,247  7.81 19.1% 51.43 B7.35 ~ 92.2 “116.4
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DATE=

751118 (YR-MO-DAY}) DAY= 323 FLT RO= 14 FASA LATITUDE SURVEY - FALL 1976
IBAR LAT LOMG PRESS SUN. __ 03 WEAS __TOTAL Q0000 374,11, _312.8_ 289,2_ 294,5 303.9...308.4 318.8 326.1__365.5 395.6
HAMM:SS {DEG {DEG ALT ARG PPB  ODZONE OZONE (nzasunzn DOWHWARD SOLAR PLUY IN (B-0&)W/(CH¥*2-EM} WAVELENGTH IN WH)

[SHTY Ny B [RETY {DEG) (ATH-CH) BB____.__BID HA ___.._ NB B B MR MR BA RA
0331:53 -0.82 ~-1606.73 33.01 35,84 27 0,216 0,230 — 110.,7 19,63 0.216 0,236  1.76 19.14 _52.65_ 89.64. 93.6 116.1_
2034: 5 =~0,60 =-160.54 33,02 36.18 3w  0.214 0.228 109.8 18.83 0.201 0.226 7.62 18.71 50.97 87.91 93.7 115.8
0036;16 -0.39 ~160.35 33.02 36.92 33 0.214_ 0.228 _ 106.9 18.52 0.197 0,205 7,24 18,03 49.26 84,29 _ 89.4 __112.5__
0033:;28 =-0.18 =160.%6 33.01 37.65 29 0.216 0.230 103.1 17.65 0.197 0.190  6.81 17.17 48.33 d82.92 86.7 108.6

_Doun: 39 _0.04 -199.98_ 32.98 _38.36__..36__ D.206 _0.219_PRT 93.8 _17,88_ 0,152 _ 0,182 __ 7.16 _18.70__49.49 __60.68___B82.7 99,5
034 2:51 0.30 ~159.88 13.01 39.08 7297 0.214 0.228 103.1 16,93 0.177 0.177  6.77 17.17 48.22 B2.87 69.4 111.1
0J45: 3 0.57 -159.77 33.02 39.77 27  0.215 0.229 102.5 17,24 D.184 O0.16% 6.45 16.60 u47.46 B0.78  86.1 107.6
0047:14 0.83 -159.67 33.01 HO.47 28 0.215 0.229 99.0 16,32 0.182 0.156 6.19 16.04 46,36 B80.39 Bh.6& 104.8
gaud, 26 1.11 -159.56 33.55 41,17 30 ©0.214 0.229 _ _ 97.8 15,37 G.161 Q.17  §.15 15.70 N6.26 B1.40 §56,3 106,D
09%1:37 1,36 -159.,45 35,31 81,86 25 0.214 0.229 101.3 16.15 0.170 0.142 6.09 15.82 45.93 80.36 86.4 106.2
005349 1.62_-1%9.35% _ 36,55 _U2.55 __ 26 __0D.214 _0.230 ___ 99.2 _15.82 0.162 0,132 __5.88_15.39__44,02_ 79.12__ AS.0_ 104.6
T0J56. 71 1.89 -159.25 37.03 43.25 21 0.213  o0.228 97.9% 15.57 0.163 0,121 5.71 15.05 44,02 76.83 B82.1 1023.,2
017349: 12 2.15 -159,14 37.02 43,9% 256  0.215 0.231 . 95.2 15,47 0.162 0.111 5,29 14.63 42,47 74,85 79.8 .
Q10d 24 2,42 -159.04  37.02 Ru. &4 87 0,217 0.213 5.6 15.3 0,160 0.0  5.22 14,82 43,77 75.73 B0.6 101.3
3102:3% 4.68 -15B.93 37.02 W5.34 25  ©0.217 0.233 92.5 14,75 0.158 0.096 _4.98 13,89 42,84 74,49 _ 79.3_ 9B T
©104-47 2,95 -158.82 37,02 UG.04 27  0.215 0.231 91,4 14.2¢ 0,155 0.089  4.78 13.25 41.37 72.82 T6.8 95.2
_ 104 38 3,22 -158.72 37.02 W6.78_ 28 _ 0.214 0,230 334 1H.Q7 _0.190_ 0.086_ 4,76 _13.22 41,21 _J4.48__ 78,5 97,4
T0199.70 3,48 -158.61 37,02 Wi.68 28 0.215 0,331 93.6 13.85 0.142 0.080 4.60 13.03 40.96 73.87 7B.7 97.0
0119:22  3.75 -158.50 __37.02 &@.14 _ 29 _ 0.218 0.230 _ 91.5 13.67 0,133 0,071 __ 4.36 _12.7% _39.79. 71.60__ 76.6_ 95.9
G113:33  4.02 -158 40 37.02 u4B.84% 29 D.21% 0,230 9.2 13.29 0,136 0.068 4,12 12.16 38.47 69.13 73.5 93.9
J0115:45 4 29 -158.29 37.02 49.5¢ 30 @.216 _0.232 __ __  85.8  12.66 _0.127 _0.057 __ 3.86_ 11.53__ 37.63_ 66.98 _ 72.%6 _80.5_ .
0117-56 & 55 -158.18 37.03 50.23 28 0.218 " 0.234 B85.7 T 12.16 ~0.123 "0.051 T73.60 11.02° 36.15 £5.55  71.3  B85.0
_03120 4 9.871 -158,08 37.02 50.93 75 __0.216 0.233 #1.9 _11.51_0.113_0.045 _ 3.45 _10.u49 34.80 63,90 69.7 86.1
0122:79  5.07 =157.36° 37.00 51,63 25 0.216  0.232 T7.7 T10.51 70,098 0,039 3.26 10.18 34,15 63a53  68.3  85.4
0128:31 5.33 -157.84  37.02 52.35 19  0.217 0.233 — . 80,9 11.12 0.100 0.035_ 3.12 _ 9.97_ 33.94 €3.35 _ 68,2 _ 85.0___ _
0126.42 5,59 -157,71 37.02 53.06 23  0.217 ¢.233 ° 7 81.1 10.84 0.102 0.031% 3.03 T79.777 36.29 64.35 6B.2  85.9
0128-54 5.85 =157.58 37.02 93.77 25 0.216 0,232 . 79,0 10.42 0.108 0.027 2.8 9.31 33.20 62.37__ 6%.8 __ B2.5
0131: 5 6.11 =1537.45 37.02 Su.48 26 0.217 0,233 75.2  9.89 0,097 0.024 2.55 8.70 31.52 58489  62.6  79.4
_0133 17 6,37 _-157.32 _37.02 _55.20 30__0.217_ 0.233 73,1 _9.45 0.097 _0.02% 2,43 8.23 30.58 55.87 61.1 771.6
CiJ5 39  6.63 ~157.207 37.0Z 55.92 28  0.216 0.232 73.5  5.22 0.090 0.018 2.29  8.30 30.15  S55.36  61.0  77.1
-0137:40 _6.89 -157.07 37.02 56.63 28 0.217 0.233 ... . .71.7 B.91 0.081 0.015 _2.1%1. 7T.56..28.54 548,04, 60,2 5.3
011751 7.14 -156.94 37,02 57,38 29 0.216 0.232 69.3  B.37 0.074 0.013 1.98  7.07 27.41 52.29 57.9  72.2
0142, 3_ 7.40 -156.81 37.02 58.05 30 0.216 0.232 ____.69.2 B.0Z 0.072 0,010 _ 1.84. 6.84 27.22 &2.88 __56.6.__70.5
Otu4:ih  7.66 -156.68 37.02 58.77 30 0.214 0.230 67.3  7.82 0.068 0,008 1.73 6.74 26.89 S52.68 S56.7 71.9
R Y ST 2.82 =1548.850 ¥3.02 S9_U8 209 0.215  0.230 h5.9 J.56_0.067 __B.005 _.__1.56 6.29_.25.7% &850.01% 8U4.% 0.0
0iad-37 8,17 -156.43 17.02 60.19 30  D.215 0.231% 63.1 7.22 0.060 90.003 1.42 5.87 24,58 87.77 52.9 68.1%
-0950:49 .. B.42 ~156.30 37.02 60.90 28 _ 0.213 0.229 __ .. 63.3 .6.83 0.000 0.003__ 1.33. _5.61 _23.64. 47.59_..52.0__F6. 5
0193: 0 B8.68 -156.17 37.02 61.61 26 0D.210 0.230 62.5 6,50 0.000 0.002 1.21 S.25 23.22 46.93 51.0 65.0
0155:12 . 8.94 -156.04 37.02 62.33 22 _0.215 0.230 i <en 59.5  6.07 0.056 0.000 __ 1.07  &.83_ 22.31. H3.79... 48.1.. 625
0137.2n 9,20 =15%.91 37.03 63.04 21  0.214 0.230 57.4  S5.74 0,000 0.000 0.93  4.45 21.00 H2.05 46.6 59.8
01535 9.45 _=155.78 __37.02.A3.75 21 0.212_ 0.228_ 56.2 . S5.44 . 0,000_0.000 __0.B5_ _4.22 20,10 .%1.68- 4S.7 59,7
0201:87 9,72 -155.65 17.02 6u.07 24 ©,212 0.227 55.6 5.12 0.000 9.00¢ 0.76 3.95 19.70 40.82 44.5 57.1
0203.54, 9.98 -155.51 37.02 65.19 22 0.215 0.231 R___. S53.4% 5.08 0,000 0.000 __0.55 3.87 1B.29 37.00 _ 40.7__ S5l 4
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DATE= 761118 (YR-MO-DAY) DAY= 323 PLT HO= 1% "WASA LATITUDE SURVEY - FALL 1976
__ FBAR __ _LAT___ LONG_PRES3 _SUN__ 03 BEAS__TOTAL 00000 374.1 _312.8. 289.2_29%.5_ 303.9__308.4__318.0__326.1 __365.5. 295
HHMH:SS (bEG {DEG ALT ANG PPB  OZONE OZONE (MEASURED DOWKWARD SOLAR PLUX TH (E~06)W/{CHe*2-uM) WAVELENGTH IN N¥)

{ZHTY 13} B)___{KET} __{DEG} (ATH-(1) BA BA HB KA NR HE ¥R HA ne BR
1316:47 22,98 -154 70 32.9%  58.09 68 L.0.250 0,267 . BY4a.% 5«94 0,000 (.00% 1.24 _4%.89 22.71..4%.40 _56,2__6B.3
1918:59 23,15 ~156.03 32.97 58.25 73  0.281 0.258 65.0 6.05 0,000 0,007 1.248 5,48 20.91 49,40 55.6 70,0
1921:11 23,31 -154.15  32.99 857.82 B0 _ 0.243 0,260 . 64,9 8.0% 0.000 0.007 1.26  5.56 25,06 50.50 _ 56,1 _ 69,9
1923:23 23.48 =-153.88 32.99 57.40 84 0.243 0.260 65.5 6.18 0.000 0.0067 1.32 5.67 24.97 50.97 5647 69.8

_1925:38 _23.65 -153.60__32.99%__56.98 _B6__ 0.244__0.26% _65.4,_ 6.y _p,000 _0,008__ 1,39 __5,89..25,96. 51.98._ S52.) 2.4
1927-46  23.871 -153.33  33.01 56.58 87  0.244 0,261 68.3 6.67 0.000 0.0068 .44 6.11 26.43 52.50 S58.9 73,2
1323 54 23.98 -153.05% 33.00 655.18 73 0.243 0.260 68.5 6.5 0.000 0,008 1.50 6.3 26,50 52.71. 60,8 .3
19%2: 9 24,14 «152,78 33.00 55.79 79 0.244 0,261 69,1 6.50 0,000 0.009 1,58 6,42 26,81 53.15 60.7 75.4
1934-21 24,30 -152.51 32.9% 55.41 55 0,246 0.262 _ _ 70.7 6.37 0.000 0,008, 1.64 _ 6.68 27,48 54,79 _63.5 _ 77.5._
1936333 24,46 -152.24 33.00 55.04 80 0.252 0.259 70.3 7.51 0.000 0.009 1.75 7.01 28.89 55.92 62.3 77.9
_113d ub 26,62 -151.96_ 33.00  _54.68__82__ 0,238 0.255_ _____ 72.2_ 7.58 _0.000_0.010_ _1,83. 7,22 20,04 _55.63__61.9 77,1
1940296 20.78 ~151.60 32.98 ~54.33 B4 0.20% 7 0.2671 72.9° 7.85° 0.000 0.010° ~1.86  7.17 28.52 §5.99 63,4 80.3
19%3: 8 24,90 =151.42 32.98 53.19 77  0.245 0.262 L T4.T 7,70 0,000 0.011 1.88_ T.u2 _29.72 57.66 __64.7__ 79.9_
1945219  25.10 =151.15 32.96 53.66 46  0.2u4 (.260 74.6 B.19 0,000 0.0t2 2,03 7.63 30.39 S8.38 66.1 B0.1
1957:31 25,26 ~150 BY 32.98 53,34 406 0.203 0,259 .. 75.0 B8.51 0.000 0,013 2.%11 _7.78 30.86 58,91 _ 6a4.4__ 83,3
194 4:82  25.42 ~-150.59  32.95 53.0% 40  0.242 0,258 75.9  B.3% 0.072 0.91% 2,15  7.92 30.71 58.70 65.6  82.1
_1951:58 25,537 -150.31 32.97 _52.73 43 __0.237_0.253 _77.3_8.83 0.025_0.015 __ 2,27 __ 8.41 __31.69_60.24 _ 65,8  81.9
T30 3 25.77 150,04 32.97 52.44 86 0.242 0,258 768,27 B.84 04000 0.017 2,33 8,52 32.84 62.71 68,7  B4.I
_ 1950 17 25,88 -149 75 32,95 _52.16 __48 _ D.281 0,257 _...T5.8 0 9.16  0.086 0.018 2,37 8.53 _32.22 61,13 _ 67,5._.84,0
1154, 28 26,04 -149.%7 32.94 51,89 46 0.200 0.256 T78.4 9,10 0.081 0,019 2.4  B,53 31.78 61.41 68,2 B34
203J:40 26.20 =149.19 32.93 S1.63 76 0.238 0.254_  __  B0.5 _ 9.54 0.077 0.019__ 2.51_ 8.98 _J2.u4  63.13__ 69.3 85,7
2002.52 25.35 -148,90 32.%4 51.38 42  (.241 (.257 84,0 9,67 0.082 0,022 2,59 9,15 34,17 60.84 71.1  87.4
_2075:_ 3 __26.50 -1uB.63  32.94 51,15 _53_ 0.280 _0_256 _ 80.9 __9.53 _0.081 _0.022 __2.56  9.12 32.74 _63.36_ _T1.4 __85.7
2307:15  26.65 =-148.35 32.97 50.93 800 D.203 T0.258 B1.0 9.59 70,097 " 0.033 T 2.50 9.6%1 32.92  §2.B5 68.5 85.5
_2099:26 25,80 -146 08 33.00 50.72 67 0.246 0,262 _ __ B1.5 9.54 0,093 0.023 _2.54_ __ 8.94 2I3I.47 63.19 __ 69.9 __BB.B__
2311:38 26,94 -§47.80 331.00 50.52 108  0.246 0.264 82.0 9.72 0.089 0.022 2,57  9.05 33.78 6u4.61 70.6 87,1
231350 27.08 -147.53 33.02 50.33 158  0.250 0.2680 __ ____ B2.8 9.86 _0.085 0.021__2.55__8.87 _33.44 64,38 __ 70.1 _88.2
291o: 1 27.23 -t47.26  33.02 50.15 216  0.753 0.274 B2.8 9.26 0.094 0.020 2,44  "8.87 33.46 63.28 70.0 88.3
2314:13 _27.37 ~146.99__ 32,38 _49.99__ 215_ 0.256__ 0,278 61,8 _ 9.35 0,086 0.017 _ 2,35 98.66 _313.02 63.02 69,1 87.4
T2075. 2873052 T 06,5973 096 R9TAUT 237 0.2707 0.294 83.8 68.79 0.000 0.013 2,18 8.22 33.23 64.85 1.8 89.0 -
_2922:36  27.6T_ 146,41 32.95 49,70 _287._ 0,272 0.29F ________ B2 8.28 0.000_ 0.0%2. . 2.08 __8.16 . 32,72 _64.16 T1.4 89.1
2224:48  27.82 -146,12 32.94 49,58 230 0,272 Q.296 g2.0 8,75 0,000 0,012 2.08 8.27 33.21 66.53 71.5  89.6
2326359 027,96 -145.84  _32.99 49,46 187  _0.277 0.300 _ .. 83.7. .8.80 0.086 0.013 _ 2.12_ _8.23 _34.28. 66.30___22.4 90,9 __
2427 11 28 10 -145.56  33.01 49.36 202 0,273 0.296 #7.9  9.24 0.000 0.012 2.20 8.47 34.54 gs.B1 73.9  60.0
_2031.22 2d.24 =145.23 _33.02 _49.27 . 156, _.0.276._ 0,291 B2.8 . 9.73 0.086__0.013._..2.30 A.56.._35.36._ 67.25 4.6 LT
2033:34 28,37 -105.02  33.02 4%,19 125 0.270 0.290 B4.5 9.74 0.096 0.016  2.41 8.867 345.84 68.47 75.6  £9.3
2035:45 23,51 -144.74 33.93 %9.13 _ 76 . 0.268 0,287 ... .. 84.9 B.06 0.000 O0.0%7 ._.2.54..9.12 33,18 70.03__83.8._97.0
2917:57 23,65 =144, 46 33.02 49,08 52 0.270 0.288 84,1 8.9¢ 0.000 9.017 2.21 8,81 34,31% 69.06 78.3 91.%
2340 9 28.79 -164.17  33.00 u9.04m 49 0,274 0.292 .. .. B2.8__ 9.12 ¢.000 0,019 2.37 8,53 .34,70 66.53 74,.5...92.5
2342:20 28.94% -183.86 32.98 49_.02 56 0,255 0.272 84.9 10.75 0.105 0,023 2.70 9.64 36.98 70.32 75,1  B9.D
_2Ju4:32 29,09 _-143.55_32.96_ 89,02 __ 64 0..58 _0.276. BYL2 _9.66. 0.097 _0.022 __2.55___9.4%9 __35.724..71.81 i1 0.2
204b. 44 29,26 =7u3.24 32.9% 49.03 46 0.256 0.273 B87.7 11.21 0.105 0.024% 2«74 9,22 35.86 67.15 T4.7 B86.1
2048:55 29.39 -142.93 32.9% 49.06 44  0.253 0.270 ____ _ §1.6 10.56 0.107 0.024 2.59 9.8 3I6.60 68.17 .. 12,3 _BT.4
2954: 7 29.53 -142.62 32.94 489,09 38 0,254 Q.27 gu,n  10.21 0.091 0.026  2.65 9.08 34.02 63.49 73.0 B6.6
2753:18 29,68 -1U2,31 32.96 49,14 35 0.2u9 0,266 —— B1.8 9.82 0.102 0.026 2.86 9.53 35.21 67.30 _.72.8__ 81.6.____
2355:30 29,82 -1081,99  32.96 #9.21 62 0.237  0.264 B83.0 10.50 0.10% 0.026 2.88 9.82 36.03 66.71 74.5 90.9
2957341 29,96 ~14%1.68_.32.95 49,29 3% _0.249 Q.26% . RG.2 _10,97__0Q.101 _0.023__ 2.85 10,18 39.21_70.70 13.0 893
2953:53 30,11 -141.37 32.95 u9.38 39 0.246 0,263 86.5 10.22 0.092 0,026 2,85 9,74 35,65 B7.43 73.5 90,2
21025 5 30,25 -181.,05 _32.95 49,48 35 0.269 0 286 ... 86.2 10,27 0,085 0.026 | 2,73 8.79 37,99 73,50__ 76,6___90.7
2184 16 30.39 =140.73 32.96 089.60 33  0.245 0.260 82.8 10.31 0.094 0.026 2.80 9.90 36.01 65.29 71.4 90,2
2106:28 30.531 =160.41 32.95 49.74 33 0.242 0.258 ____ __ 82.8_ 10.04 0.101 _0,026 2.85 9,63 34,69 65.55 __71.9_._89.0
2104:39  30.67 -140.09 32.94 U9.88 36  0.204 0,260 85.2 10.%2 0,101 0.025 2.82 9.65 36.21 66.30 71,1  BB.6
2119:56130.82 =139.77 32.94 50,0U 36 __0.241 0,257 i, 1 10,42 _0.0%5 _0,025 __2.83 49.31 35,30 ¢6.26_ 71,3 89,0
2113: 2 30.96 ~139.44 2132.93 50.22 38  0.240 0.25% B85.7 10.27 0.093 0.026 2.87 9.73 35.02 65.95 72.6 90.1
2115:14  311.10 ~-139.11 32.93 50,41 69 0.241 0,257 . .. B1.7T 10.23 0.10) 0.027 2.79 9,43 34,50 64.B3 70.9 884
2117325 31,24 =138.79 32.93 50.61 54 0.658 0.702 | G1.3 6.40 0,000 0,425 14,80 24,57 50,77 24.95 98.1 29.5
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DATE=

751118  (YR=-MOwDAT) DAY= 323 FLT HO= 15 §ASA LATITUDE SURVEY - PALL 1976
. TBAR ___LAT____LONG__PRESS __ SUN _ 03____ _NEAS __TOTAL_QQ0QO _374.1_._312,8_ 289,2 204.5 2303.9 ..308.4 31B.B_ 326.1. 365.5._395.6_
HHMH:S55 (DES {PEG ALT ARG PPB  OZ0WE OQZOMNE (HEASURED DOWHWARD SOLAR PLODXY IN (B=06) W/ (CH#*2-RK) WAVELENGTH IN EN)

(52T N} Bl {KPT).. (DEG) (ATH=-CN) BB . _Bn____z{n umeme HB_ . __MB_ HB MR HE AR BH
2119:32 31.38 -13B.ué 12,98 50.82 54 0.23%9 0,255 ___ .. 81.0 9.83 0,089 0.024 2.70 Q.40 34,38 65,34, 70.2 _87.2
2123:43 31,52 =138.13 32,94 51.04 47 0.240 0,256 82.1 10,07 0,096 0,025 2,65 9.27 34.H4 64,79 69.8 87.1
2123:55 31 66 -137.79  32.9% 51.29 47  0.240 0.256 __ ___ 81.2 10,27 0,090 0,025 2,64 9,08 33,77 64,49 69,8 __86,9___
2126 7 31.79 -137.46 32.96 51.58 45  0.234 0.249 79.9 9.81 0.095 0.025 2,71 9.16 33,22 62,90 6B.% B85.5

—2128-08_ J1 93 _-137.13_.32.97 51,80 8% 0,233 0,249, . 79.9 10,00 0.089 _Q.024._..2.65 . _9.13 _33.13 _62.96._ _KR.1 AU,
2130:30 32,07 -136.79 32,98 52.08 66 0.232 0.2U8 B1.9  9.9% 0.092 0.023 2.67 9.21 33.73 63.33 68.6 85,8
S.2132:81 32 20 ~136.45 32.9M 52,36 73 0,234 0.251  _ _, __ 81,0 10.00 0,085 0.021, 2.59 9.02, 33.82 63.45.
2134:53 32,36 -136.11 32.95 %52.66 59 0,236 0.252 B82.1 10.08 0.0B8 0.021 2,53 @8.91 3. 74 64.25 69.9 BT.1
2137 4 32,07 -135.78  32.98 52,97 43 0.232 0.247 ___ . @0.1 9.79 0.093 0.02%1_ 2.52 8,87 33,24 63,03._ 68,5 _ 84,5
2139216 32,60 -135.44 32,98 53,29 38  0.232 0.247 77.9  9.80 0.093 0.020 2.44% 8,54 32,38 61,72 67.0 82,3
_21u1 28 32,73 ~135.10_ 32.98 S53.62___U1__ 0.230 0.245___ 78,3 9,30 0,088 0.019_. 2,40 __.8.52 . M.92 61.41.___ 6.5 H2.%9
2183.3) 7 32.86 13076 32.97 53.97 46 0.220 0,244 17.3 9.11 0.000 0.016 2,39  B.68 32,47 62.14 6£B8.3 83.6
2143-51 33 00 -134.471  32.97 S56.33 51 0.226 0,244 . 78.4 9,20 0,082 0,016 2.37 8.40 32.03 61.50 _ 66.4 __83.1__
214d- 2 33,13 -130.06 32,96 S54.69 51 0.22% 0.240 76.5 9,53 0.080 0.016 2.35 B.45 31.90 60.83 66.2 42.4
2150 14 33,25 -133.,72 32.98 55.06 54  0.227 0.243 . 6.9 8,96 0,076 0,015 2,17 8,04 31,06 60.19 __64.5% _ 79.9___ _
2152:25 33.38 -133.37 32.99 55.45 57  0.226 0.242 T4.7 B.62 0.075 0.0%4 2,09 7.75 20.18 58.08 63,2 77.6
L2154 37 31,51 -133.02 33.01_55.44 55 _ 0,226 _ 9.241 _ 2541 _ Be72 _0.076 _0.013__ 2,01 7,66 J0.10__58,11_ 62,9  77.4
215n Y3363 -132.67 32.987§6.25 54 0,226  0.242 Tooh T 8031 0,073 0,012° 1.93  7.35 28,937 56.13  61.8  T71.5
J28%% 0 3376 -132.32  32.95 56.66 S5, 0,228 Q.244 __ 71.9 _ 7.72 0.069 0.010 1.82 _ 6.9% 28.04 54.66___ 60.9 ___76.9
2201:12 33.88 ~131.96 32.96 57.09 ~ 53 0.231 0.246 70.2  7.46 0.065 0.008 1.68 6.66 27.47 54,327 60,17 4.7
_2293.2%  34.01 -131.61  32.95 57.52 _S4 0,234 0.24% _ 69.3 7.19 0.000 0.006 __1.53___6.23 26.30 52.34__ 58.5 _ 73.4
2202:35 34,13 -131.257 32.94 57.96 &1 0.232 0,248 67.1 7.22 0.064 0,006 ~1.60 5.88 25.62 53.28 56.1  68.1
_2297.47 34,25 -130.90_ 33.00 58.4% _26__ 0.231_ 0,246 _ _ 61,2 __ 6.76__0.068 0.005 _1.39 _ 5.82  25.8) 46.68B  Su.8  67.6
2209.58 34,36 -130.55 371,02 58.86 ~ 25 0.230 0,249 55.7 5.59 0.000 0.000  1.28  5.41 20.42 49.22 54.5 65.6
4212:10 34,48 ~130.20 32,97 59,32 53 0.225 0.240____  _ 57.6 _6.15 _0.094 _0.002 _ 1,17 _ 5.37_ 22.4% b4.86 _ 52.1___66,5__
2214321 34,59 -129.85 32.97 T59.79 18 0.232 0.247 61.0 T5.89 T 0.000 T 0.000 T .15 ~ 5.24 24,07 u4&.25 B4.4 67.9
221%:33  34.71 -129.50 32,97 60,26 20 0D.228 0.20u2 . B2 6,22 0,000 0.000 __1.11_ _S.07 23,34 U6.61_ 51.7 _6u4.2_
22149.45% 34 B2 -129.14 32,97 60.75 22 0.230  0.245 62.1° '5.53 "0.000 0.000 0.97 "4.79 22.55 46.490 50.9  64.8
_2229-56 34 94 -128.7d 32.97 61.24 21 _ 0,281 0,257 61.6 5,84 0.051__0.000__ 0.94 _ 4,21 21,29 Y4B.55  47.8 _ 65.4
T2223 7835005 -12e.u1 3E.93T81.75 21 B.230 00248 61.0  5.27 0.000 0.000 O.H6 4,34 21.63 44,87 S51.1  64.7
2225:13 35,716 -128.05 32,94 62.26 27 0.233 0.249 _ ___  57.8 _.5.02 0.000 0.000 .0.76. 4.05 20.55 42.88..__U8.5 _R2.4
2227 31 35,27 -127.08 32.98 62.78 20 0,235 0,250 5743 4,53 0.000 0.000 0,65 3,78 19.88 42,05 47.2  60.1
-222r 42 33,38 -127.32 32.37 53.30 . 20 0.238  0.253 e _ n 5740 4,598 0.000 Q0u000 —0.58 ..3.55 19.52 41.5% o UT7a0 . B0.5—
223154 35.49 -126.96 32.97 63.82 22 0,239 0.254 $6.7  4.2%9 0.000 ©0.000 0.52  3.36 19,%1 40.49 47,2  59.4
2234, 5 _35.53_=126.20__32.97. B4.35__ 24 ___D.2i6 _0.251 52.9.00.3,99..0.000__0.000 O 46 3,12 _12.95_ 38,12 U3 6 S7.0
2236:17 35.70 -126.24 32,96 64.89 25 0.238 0.253 51.5 3.56 0.000 0.000 0.40 2,88 17.38 3T7.21 42.5 54.8
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5.3 GASP/JPL Flights - Fall 1975

A total of 11 flights was made with the UVS on the NASA CV-990 for
the GASP/JPL series 1n the Fall of 1975. This was a feasiblity test for
the UVS, and it was mounted inside the CV-990, viewing the sun through
a quartz window. This resulted 1n a 599 cut-off in the sun~diffuser normal
angle, and required the analysis procedure described 1n Section 5.1.

Valid UVS data have been obtained for 7 of the 11 flights of 1975.
Flights 1 and 8 have no UVS data for 6., <75°, while no magnetic tape was
received for flight 4, The magnetic tape for flight 2 appears to have a differ-
ent format than the other tapes, and so was not processed, The remaining
seven flights have varying amounts of valid UVS data, which are tabulated in
the following pages. As noted in Section 5.1.3, the ozone thickness values
are taken from the adjacent filter calculations only. The format 1s 1dentical
to that for the 1976 flaghts.

A change has been made in the set conditions for the N{noise) Q flag,
The 0.1 volt standard deviation (see discussion in Section 5.2) i1s nearly al-
ways exceeded by the dark current and filters with low signal levels. This
1s because the greater gain of the photomultiplier allows use of much lower
light levels, which increases statistical fluctuations in the low level outputs.
Thus the N flag was set only 1f more than four standard deviations in signal
voltage exceeded 0.1 volt, It will be seen in the tabulated data, that for
Osun<59° the signal levels are generally large enough to avoid setting N,
but that for 0_,,>59° the N flag 15 usually set. Thas is expected because
the latter comndition involves the lower signal levels from the Rayleigh scat-
tered light alone, The calculated ozone thicknesses also show this increased
noise, with the scatter increasing significantly for Bsun>59°. For 6_ >599
1t 1s thus better to average three or more consecutive ozone measurements
to reduce the statistical errors. The flux values for esun>59° are hikely to
have errors larger than 50%, because the direct solar flux 1s essentially
being calculated from the Rayleigh scattered flux alone, Flux ratios are
much more accurate, though, especially for nearby wavelengths.

The UVS data for the Fall 1975 flights, for 6;,,<65° and the altitude
210 kit, are presented below,
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The analyzed UVS data for the Fall 1975 NASA GASP/JPL flights on
the CV-990 are presented in the following tabulations. Data are given for
the flights listed below.

Table 5.2
List of UVS Flight Data for Fall 1975

Flaght Date Minutes of Valid Page
No, (1975) UVS data * No. (s)
3 Dec, 2 120 45
5 Dec. 6 150 46-47
6 Dec. 8 230 48-49
7 Dec. 10 185 50-51
9 Dec. 14 245 52-53
10 Dec. 15 230 54-55
11 Dec, 16 125 56

*#Data for esun< 65°, and altitude >10 kft.
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DaTzs 751202  (TR-FO-DAY) DAY= 336  FLT we= 3 HASA - GASP = PALL 1975 ELIGHTS
_.2BA2 _ _LAT.  LCKG PRESS .. SUN. _03  YEAS IOTAL CCQQQ .227.1 .302.3 292.0. 307.5. 307.0¢ 311.1 322.4.328,7 .371.3 _401.9. .

UG, 1. 350 T3 L ~The22 31,73 63,580 _ 82 .0 0,320 Q.3u1__R_ ¥ ..
1462-23  16.63 -76.39 32.78 63.73 105 0.236 0.253 PT N
Jatal i _ 3e.80 =76.20 348,068 6415 w2 U.254 0.273 RT M.
Tieb~Lo  37.0% =75.96 36,97 6466 134 0.311 18,335 R H
As88.53._.37.31 =75, 74 .35.00..65.20 133 0323 _p.3ud W 0.

0,00 G.000 0©0.000. 0.83 .32 20.02 34.02 63.0 69.0 -

1.87 €.102 1.972 0,90 3.83 12.29 22.01 28.1 2.2
22.61 0.435 3.513 . 1.78 T4k 28.79 30.05 .36.3 S57.0. ___

0.0 0.000 0.000 0.86 5.50 23.AR5 12,90 83.0 133.8
LG 8,000 L0000 1,04 H.61_21.08. 40,30 64.5 _114.9 .

fpww 8§ {DEG (DEG aLT aNG  PDB OZORE OQZONE [MEASUREL DOWMWARD SOLAR PLUX IX (E-O6) W/ {CHes2-NM) WAVELENGTH IN NY)

L2y N} F)eier {EET}ee {DEG) [ATE=CF) BB___ __EE . .HA ~HB.. __NB. RE HB e e HP mam BB o BE
Jdebiz2y 37,171 -76,00 14,72 S5R.9t 6590 g.3e .32 - 0.0 N.C¢ G.000 0.000 1.17 5.46 20.94 39.53 50.7 78.5
To5us8y 37,31 ~75.00 W72 59.14 58 0.325 0.336 N G.0 6.0 G.000 0.C00 1.09 5.31 21.30 3B.1C ug.6 68.5
1450853 J37.52 =75.73 14.72 59.36 59 »208 0.318 _ KN.. 0.0 0.00 Q.000 0Q.000 t.32 5.54 21.16 39.68 ug,.9 69.7 . — .
lords 6 37,74 -75.59 14,72 59.59 &0 0.333 (. 344 ¢.0 0,CC 0.000 0.C00 1.09 5.25 22.15 39.06 51.7 78.5 i
A 385 =T7500h 14022, .99.83 0 850 0,338 0.6 LB 0.0 L 000 . £.000..0.000 . 0-87. A 02, (1B.B9. 33,24 07,7 304
1773 23 38 17 -75.37 14.71 60,07 57 0.321 £.331 ¥ ¢.0 .90 C.,000 2.162 1.23 4.%0 17.99 25,99 Ju, 1 62.7
7950400 38438 —-75017 _14.71 60.22 52 0.372 . 0.384 . o __ 0.0 0.00 C.000 0.000 1.06 k.97 16.71 40.64 58.6 93.0 .
17 52 33.6% =75 903 14,72 60.59 53 0.417 0.4 H 0.4 0.40¢6 0.008 0.000 g.ub 3.41 20.17  36.83 55.8 30.5
170900 4 3882 ~T4.d8, 18,72 (G0.b5 48 0.3u1 Quadt2 . . N - .0 G.C00 C.000 0.000 0.83 4.35 20.Q7 23B.57 61.3 1010 ——
1712.16 37.03  =74.78 .71 61.12 50 0.371 0.382 it 0.0 6.00 C£.000 0.000 0.1 4.26 19.74 38.70 66.3 110.6
Allg.24 31,24 =Fy 6008272 A1 .50 00352 0.6 R M 0.0, 0.G0 ..C.000..0.000 ... 0.63..3.25.. 14.28 _26.50. -36.2 1204
1710 47 39,87 -7u0.47 14.76 61.63 u9 0.3g4 §.296 RT ¥ 0.0 0.0C G.000 0.000 0.63 6.28 34.33 64,12 105.1 B87.7
1714:52 37.33 _~-74.58 192.23 61.59 55 . 0.314% 0.327_.PRTAN .. 0.0 0.0¢ 0.000 ¢0.000 0.59 3.12  13.23 22.13 3.4 52.5 e
1721 4 39.15% =74.06 19.P% 61.46 57 0.3u6  0.360 N 0.0 0.6¢0 G.000 0.C00 0.78 3.91 18.16 33.23 u6.7 76.1
1723:1% _ 314 99 704,77 12.96 £1.36._ 587 0.288  0.300. % - 0.0 0.0 G.09D 0.000 0.70 L,45 16.20 29.u% 47.1 69.7 .
1723 27 3g.du -Tu.w? 19.97 61.27 57 0.410 Q.u28 ¥ 0.0 0.0C C.000 0.COD 0,45 B.60 20.78 41,85 74,3 145.9
QL2133 dd.n8  =T4.0r 19 .07..6t.18 111 . 0. 339 Q.57 — - Mo 0.0 0.CC6 C.000 .0.000... 0.87.— 4.88..22.06. 38.49 _-58.5_.103.90
1721 51 3g8.52 =75.09 19,97 61,4 51 0,713 0.167 | 0.0 0.66 0.000 0.000 1.08 5.97 26.50 50.00 76.9 150.1
1732, 3 135 -7%.20 13.96  G0.958 53 0.347 0,362 . H c.0 0,00 0.000 0.C00 1.25 530 21.41 41.77 66,0 134.0 —_
13413 4. 10 =75.31  17.9u bl.uy 52 0.13134 Q.348 ki 0.0 0.C¢ C.000 0.000 1.13 5.94  26.29 44,60 68.2 107.2
705327 34.01 ~/G.42 19,96 60.78 . 51 0.31% ¢.3112 . ¥ __ 0.0 p.C¢ 0.000 0.C00 0.82_ 5.35 20.94% 139,0% 57.1 107.7 -
113543y 37 B8 -79,83  11.97 60469 kL 0.380 @.354 ¥ G.0 G.6C 0.000 0.000 0.75 4.61 19.920 35,88 62.9 58.9
SALIALG L 3206 L ~T0064 L0497 L6660 56 L 0L33T7 02350 el M Ba L 0.£C L 6000 L0.600 . 0.95__8.86 19.95 3H.15- _62.5_-93.7
Thuds 3 37.L9  =75,75  19.906  af 51 57 0.7187 0.1372 ¥ 0.0 0.€C C.000 0.000 0.96 4.67 22.12 37.87 59.3 90.5
JIaosr13 0 37.32. =T7h.de 19000 6DLAS 58 0.358 9.374 Lo¥. .. 6.0 L0.C0 0,000 0.000 0.89 b.42 21.23 35.20 61.7 91.6 - .
1iad 27 37.14 =75.47 19,96 60.3L 58 0.307 0.320 ¥ 0.0 0.0 C.000 0.000 0.98 5.06 18.97 33.55 64,3 91.8
e 33 Ja.97  <led9  1%.97 wl.26 57 0.328 0.342 _R H 0.0 0.C0 C.000 C.000 . 1.10 5.70 1B.53 34,61 57.8 B3.5 _——.
Pled 2 17.07 -T76H 04 24.7% RO.01 62 0.462 C.HB6 RT K c.0 0.C¢C ¢.000 0.000 0.59 $.90 33.28 66,73 117.1 22s5.8
a3 30 =257 w20 a0 e B0 T B 043710 Ca 33 B 00D 0, L0 0000 Do 000 23 5079 an23e U LB3,95 - SH 2 8924
175825 37.59% -75.72 25.02 61.39 55 0,311 9.327 " 6.0 0.C0 C.000 0.000 1.36 6.69 26.53 U49. 41 67.6 1C9.4
13325 37.7% =78.36 23,02 61.20 135 0.329 4.143 = ou... C.O 0.0 ©€.000 0.000 1.19 6§.75 28.70 51.74 B9.6 154.8 . .
i)+ 32.068 =T75.39 259.01 62.1 68 0.371 0.371 d 0.0 0.0 G¢.0D0 ¢.000 1.26 6.24 30.57 357.74 102.4 174.6
1323, 1 32.2 -75.24  25.01 62.62. 62 0.341 0.359 N 0.0 0.C6 C.000 0.000 0.93 5.77 271.67 48,19 B9.0 154.7 -
1107+11 }4.5%2 =75.08 25.N2 63.0y 60 G.3%9 0.376 Lid 0.0 0.CC C.000 0.000 0.68 5.77 26.72 51.u2 87.4 169.5
1338 03 39,74 -T4.92_ 25,02, 03.486 &4 0.314._0.356 # 0.0 D.C0L0.000 _Q.000. _0.82... 5.5 24,43 _45.38... B9.A._1BD.L._
1200 37 313,99 =76,.76  25.24 6387 62 6.661 C.596 RET M 0.0 0.0 C.000 0.000 0.00 3.52 26.94 67.08 150.2 305.9
Tsid, o) 349.03 -7u.53 27.43 6H. 14 74 0.032 €.05% _FT N _ 0.0 __7.67 UC.262 4.387. 0.86 1.62 5.062 9.04 7.0 S
1419+ 1 38 32 =74 70 136,20 6L, 14 ) 0.266 €.283 p N 0.0 0.0C €.000 0.000 0.53 10.29 36.48 40.32 52.5 117.2
S P B N P LT Y L S 74 04233 0.035. 7 e 200 o Q.00 LG.0C0 04C00 ,, 0.73 . 4,010 19.16 J39.42 5846 . .93 =
1429 26 34,58 =75.02 31.05 64.04 71 0.333 ¢0.135¢% N 0.0 0.0¢ C.000 0.000 0.68 3.76 16.55 34,24 50,1 76.8
dsrtidn 380330 =73.9050 31.09.03.%0 0 SR . 0.294 0.4 N 0.0 __0.C0 C.000 _0.L00.. D.O0.__ 4.0 _15.24 30.GA. _Q1.3__78.7
e2h %) 39,13 =75 23 31.0% 03,903 81 0.300  ©.13:0 L 0.0 0V.¢0 G.000 0.000 0.73 3.83 15.69 28.04 52.2 82.5
A727, .0 .37.93 . -75.41  31.05 63.eB Bl 0.325 @0.346 .. N__ 0.0._0.60 C.000 0.000 D.82 3.82 17.06 33.69 46.3 . 6.5
1327 12 37.73 ~-75 534 31.05 53.44 41 0.311 04339 i 0.0 0.60 0.000 0.000 0.85 3.54 15.19 2B.31 81.0 1.4
Ir) 2t 3.4 =75.64 11,05 b3.u) an 0.310 0.130 L 0.0 0.60 0.000 0.000 0.82 3.B1 16.05 30.3y 43.0 79.2 -
183453, 37.3¢  =75.81 31.05 63.77 79 0.318 0.339 ¥ 0.0 0.¢0 0.000 0.000 0.87 J.B2 17.18 31,27 05,9 T4.2
387 37033573495 .06 63,74 _BH.. _0.326 __0.348 i 0.0__D.GG.L.C000 - ¢.000. §.79....3.72 16.09. 30.47 _ 531.31_. B5.5
VUi, 1 .93 -1 0s 31.0% 63T 85 0.278 (.296 k| c.0 0,66 0.000 §.000 0.93 5.34 19.18 36.02 53.2 99.7

.0
0.0
0.0
0.0
0.0
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DATEE 751206  (¥I-HO=DAY} DAY= 340~ FLT Re= 5 NASA - GASP - PALL 1975 FLIGHTS
L FRARL . LAT ... 106 DRESS ...UM 0). _ MEAS _TOTAL CCOOC..227.1_ 302.3 .292.0 2307.5 .307.0 _311.3._322.4..329.7 37t.31_401.9.

ERL A HEE (REGC (DEG ALT A5G PPB 0QZ0%E CZOKE (MEASUREC DOWNWAEL SOLAR FLUX IN (E=06) W/ (CH**2-HM) WAVILENGTH IN 1Y)
{a87) h Iy [KET) __ [DEG) {ATH=CY) AR RE SR HE NB HE HB AE BB BB

1113:43 30,03 =79.03 32.96 52.37 .26. 0.262 0.279_.R H 0.0 _0.C0 .C.000 0.000 .4.61 12.77 33.89 .58.41. B5.8 140.6_
1729 ) 10.17 -78.74%  32.95 52.78 27 0.267 C.2E4 R 0.0 0,00 0.083 2.687 boluy 13.76 37.94 61.56 66.6 68.2
AT22: 18 30026 -74.41 _3J.00 52.95 26 . 1.256 1.338...RT.M 0.0 10.7% C.720 £.000 1.72 8.54 25.42 B3.25 255.9 630.6 ———
V130,28 30.B3 <2d,u48 32.9u 53,18 27 0.168 C.179 RT M 0.0 3.8 C.2u46 7.308 6.39 18.50 3u.18  45.71 49,0 60.7
1032 14 30,37 =-72.73 j2.096 .83.13. 27, 0.Zu8_ C.26M4 n.o 0.c0__&.000 2.079 o ué_ _12.66__35..11 _848._60 £5.1 7.1
1734 51 32,27 -79.,0%3 2,16 51,09 27 0.257 0.273 c.0 0.06 C.000 2.419 4.51 13.68 36.B7 56.93 4.1 89.6
A3 1 w1 =75 33 32.96 0 51,83 28 . 0.29%1 C.268 . . ¢.0 0.CC 0£.000 2.769 . 4.69 12.82 37.75 59.11_ 67.6 L U T—
W3 1 10,09 =79,03 32,94 52.97 28 0.257 0.274 0.0 0.C0 C.000 2.268 .61 13,84 37.65 60.29 70.1 90.4
Frag.2) 030,00 -79,92 32,05 52,91 20, 0,232 6u247 __ . ._ .G.@ . 0.CO0_C.000 3.037 5,23 14.0%9 36.60 60.31 ET.2 96 .0
PTe3-13 0 29,490 80,232 32.36 82.458 28 0.240 C€.255 ¢.0 0.0C C.000 2.455 5.16 14,11 38.26 61,16 T1.0 92.6
1/u3.51 29,81 _=f%.-1_32. 36 52, B0 Uy 0258, 0,268 0.0 . C0._ 0. 080 2,304 Lof9 1300637201 - 57,33 62.0 93._Q
Travis 3 29,71 -d0.80  32.96 52.74 193 ¢.20b C.2P8 B 0.0 0.6 C.000 1.y72 4,00 12,94 32,33 52,47 65.9 B2.0
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1411-12 37 36 -J0,u0 431,90 63.22 118 0,306 0.330 N 0.0 0.600 G.091 0.000 Tal6 £.27 25.55 Hu,.38 Tu.1  123.8
AU 4 3/ =8Ca58 41,00 wnde 13- 15— 0,310 - 0,337 ¥ .0.0...0.0C C.000. QL8000 125 _ 6.35 —27.90. 44,23 2642 125,00
1137 35 37.46 0 -¥0.77  40.%9  53.000 115 3.330 0.359 H .0 0.60 0.90%0 0.000 1.47 5.87 25.4% 46.9% 73.3 127.7
133 7 37.20 ~86.94 U1.90 62.25 114 . 0.3i6 D.344 R X -g.¢ 0.C¢ C.000 0.000 1.47 5.92 25,55 H6.51 70.0 57.4 .-
1480 131 37.20 ~81 20 w38 w3.00 1B 0.363 (0.385 RT N 0.0 0.CC G.000 0.000 1.13 7.21 33,90 63.09 116.4% 206.6
143 1) 37,32 -dh.u7 ul.00 63,18 118 0.235 0.25& R N . 0.0 G.23 G184 2,761 142 4.45 15.u3 28.05 32.0 3.8
todd a2 37037 =h1.77 41,00 L3031 125 0.312 0.340 R 0.0 0.CC 0.000 O0.GCO .51 7.16 29.11 51.50 100.0 168.4
Lugn sl 37 84 ~u2.07._.40.39 A3.uS._138.__ 0.32/. C.356 M. 0.0 __0.C0 . £.000._0.000 .—_1.63 .. 6.95 31.78 55.15. .88.6 1530 ..
13831 3 37.50 -AZ,29 41,90 bB3.58 139 0.321 0.250 N 0.0 0.00 ¢.000 0.000 1.29 7.48 30.25 58.89 92.1 156.5
1401215 37.56 =32Z.69 §1.00 &3.11 46 0.270 C.294 4 0.0 -0.0¢ 0.000 0.000 1.12 .7.10 27.9%20 13.38 121.7 3.6 e
1453 21 37.ed -32.99 40048 61.F3 1N 0.31319 0.370 ] 0.0 0.66 ¢.000 0.000 1443 6.67 26.99 54.27 95.9 143.4
14558349 37.68 =03.22 H0.ué. 63.% 130 0.286. 0.3V1 . . H. 0.0 . 0.0 C.000 0.000 . 1.75 B.24 31.61 56.35. 94.6 Wwil.6 ___ .
Wh7:80 17,7y ~d3i.ed L0.77 o487 134 0.335 0.365 ) 0.0 0.60 ¢€.000 0.000 1.26 6.61 28.58 57.21 96.0 132.7
bt nd Al.B) . _=83.9.. U309 _A4.Z2 136 0,306 . C.3332 M 0.0 0.C0. C.O0D. 0.000—— 1.80..—B.68 _28.71_ 49,86 _ BU_1._A47.U
112 3 37.w)  =ob.28  43.99  A0L35 143 0.311  0.1k2 H 8.0 0.00 0.000 0.000 1.26 6.45 29,02 50.62 §T.4 132.7
Phe.2) 37.93.0 B4.60 _u1.00L bu.47 tub 0.323 0.3%2..__H 0.8 0.CC 0.000 0.000 0.98 6.35 268.57 49.99 98.1 151.1 .. .
117n=172 37,99 =84.91 L)}.97 &#.60 101 0.322 0.351 N 0.0 0.¢6 0.000 0.000 1.59 5.86 27.87 4g.2¢ 80.1 135.2
1390+ %4 33,05 -89.2% ©9.97_ 0%.73..138 0.326 €.357 ... 4 __ €C.0 _0.C¢ G.000 0.000 1.06 5.84 26.90 50.28 BC.4  143.3 . ..
FP1) 3 3w 04 —d4S5,%u 01,01 ed.d3 139 0-181 0.197 RT H 0.0 0.4z ¢.020 6,719 2.05 6.11 18.10 15.28 4.2 B.2
VI 7 1787 =45.72 00,9 A6 Ji _144..0.298 0.324 RN 0.0 0.06..L.000.. 0,000 3.00..8.79_ 20.65._35.75....58.5 . 92.7 . .
111:.18  37.62 -95.kuv  B0.99 64.59 145 0.2894 0.30% ©° W 0.0 0.€0 €.003 0.000 1.17 6.18 2L.36 43.09 72.7 11¢.1
121730 37.38 -d5.99%. 40.28 68.617 ..197 0.301 0.329. ¥ . 0.0 _ 0,00 D0.000 @.600 ..1.07 - 6.11 27.26 u&,78 186.7 120,2
119-41 37.13  ~d6.13 40,99 64.50 148 0,313 0.341 u .0 0.8¢ ©$.090 0.C00 1.21 £.25 26.40 50.66 75.8 130.7
1221253 33.89 -86.27 40.75 64.4G 148 ¢.304 0.332 ] 0.0 0.CC C.000 0.C00 __1.23 . 5.72 249.50 43.55. M.7.. 118.0
1744 5 Jb.64 -86.00 Hu0.I6 bHH,L0 147 0.311 0.339 N c.0 0.6 C.000 0.000 .97 5.07 19.56 19.02 65.6 100.4
A30e 16 1039 —#A. 5N 43,08 Au.33__147...0.310..0.338 N 0.0 0.06...C.000_ 0,000 _1.12 .4.96 _21.43._33.U 62.9.._31.5
1724228 35,14 -do.57 41.01 64,37 166 0.317 0,345 BRT KN .0 1.81 0.130 1,065 1.07 4,49 20,94 32.46 48,1 56.9
1133.30 . 35.91 =30.53. #0.9% 64.31 146 ..0.331 0.361.8 M. 0.0 0,06 0.000 0.000 .- 0.74 S.24 21.20 43.400 75.7 109.2 —
1192+%1 15,71 -ad.33 40.99 4u,u5 142 0.306 0.334 R N 0.0 10.67 0.404 2.4%3 1.4y 5.33 23.43 40.86 61.7 147.1
1315, 2 _ 35.47 -86.12 .40.96 64.55 143 .0.284 @G.3C9.....N _ 0.0 . 0.CC C.078 0.000 0.99...5.43 21.71 37.35 64.0 104.4
1137218 35.23  =~83.92 40,35 6u.(6 140 0.307 ©.335 N 0.0 0.0C¢ ©,000 0.000 1.05 5.33 20.59 40.33 66.0 115.4
13105 14 09 ~a5.72..42.9% &E.78 137 _0.300_ Q.327_ . N_ _ 0-0_. D.0G_ €.089 0,000, 1.00... 5.2622.98._39.56 £ 7.—110.3
Pdu bz 47 3u.73 =45.91 0. .90 191 0.29% 0.3 hi 0.0 0.0¢ T.000 0.000 1.31 5.56 2u.59 u4g.11 66.5 116.6
0.0

1243788  3%.50 ..-85.31 40.44 65.006. 12%..0.289 Q.315._ H __. 0.0Q £.000 0.000 . 1.20 _5.73 24.43 40.45  67.6 117.6 ..
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oA 751210 (YR-HO-DAY} DAY= 344 FLT No= 7 NASA - GASP — FALL 1975 ELIGHTS
. SMT__ LAT_._ LONG__BRESS __ SUN_. D3 _ MEAS. TOTAL_CCQOQ. 2271 302.% 232 0 387.5 _307.0...311.0_322.4_329.7 _370.3.. 4018 ..__

UMM 50 (TG {DEG ALT ANG PPB  OZONE CZONE [MEASUREL DCWAHARWL SOLAR H.In: Iy (E-Oﬁ)u/(cnﬂz-um WAVELENGTH IN M)

| S0 And] Ny ‘PL [XFT) I'THN"\ l}'[‘H cHy BR —DB NR NP BB 38
So%53:220 300390 ~78.97 . 32,96 5347218 00270 _ 0.29% ... 0.0 .- D.C0. G.000 -—1.662.__3,.68.. 11 34 23,58 55.71 .65.6 -. B5.3
156730 30,31 ~738.79 32.97 53.37 226 0.279 0.303 0.0 1.1 €,000 2,653 3.57 10.78 33.82 S6.78 59,2 95.8
dutdzho 30,230 479,06 132,96 52.26 208. 0.29% _0.319_ __ __0.0.__0.C00__ G000 _2.172 __3.48 _ 1.4 35,40 S6.6L . 66.2 - BE.1
Juol 58 30.15 -79.34 32,96 33,16 20% 0.288 Cu313 0.0+ 0.0G 0QJ000 1.657 3.57 10.91 34,99 53,12 67.8 91.8

duSlc 1l 30,07 =79.p1...32.97. 53,06 209 0. 2B8 _0.313 e 0.0 000 00001305 . 3,63 ..10.59..33.96 57,76 68.0—96, 9%

Ins6+22 20,093 -79.39 32,97 52.46 223 0.297 0.324 0. 0.C¢ C.000 ©.000 3.30 11,15 34.91 57.88 69.3 89.3
dpodl3d 230371 -80.17 ..32.97  52,u6 221 __ D.267. 290 . Beee— —~  0.0_.0.00 _C.000 3.509 3.88 11.471 33.93 S53.61 63,6 8.2
113 86 2).83 -40.48 32,97 52,76 222 0.299 O 316 1 0. 0.C0 G.000 2.12% 367 9.77 31,03 53.09 6B.5 96.6
AI12.57 279075 -82.72 412095 052,467 211 . 0.287 | 06.312 e ____O. 0.00 C.000..1.593 __3.54 .12.12. 35.01 52.90 . 69.5. 89.2

1735« % 29,66 -81.Q00 32 76 52.57 210 0.283 0.307 R g
L2223 20,55 -31.28 32,94 52 46,200 0.297__0.322 .. » ¥ 6.
1701 %4 22,480 -B1.u9 12,95 52,28  14% 0.%3% 0.357 PT M 0
700080 29,15 _~81.030 3e,94 22,00 . 184 0386 G418 RT 8 ¢
1713 37 25.90 -g1.14 32,97 51,74 167 0.062 0.067 B8T W 0
170 3 28,30 . -30.90 32,38..518.73 162 . 0.%82 _0.627. BT H_ Q
1782y 29,10 -a0 99 32,94 57.93 176 0,382 0.369 RT G
4]
¢
4
0

2.55 (.000 2.596 4.18 13,10 40,13 B2.55 68.1 99,1

. 0.080_.0.000_ 2. 156 3.68_13_.90. 38,96 63.06 .79 6. 340.5
T.45 0,238 3.736 3.17 11.64 44,B8 57.83 46,3 71.3

0.0¢ C.DDD 3,478 9,06 12.27 S1.81 110.78 105.1 .118.2
22.36 1,208 17.576 12.u8 7.86 18,89 29.98 2%.2 5.5
-0.00 G.000 0,000 _Z.S54 .24.07 EB.u8 191.23 351.6 .- 784.3 _
0.0 {.000 0O.000 1.92 8.92 29.45 52.64 65,9 g4.,1

0.06_0.000 1,956 3.63_ 10,64 -31.63..53.38 3.4 86,0

0.CC 0,000 1,935 3.27 10.06  31.74 52.07 61.4 B4,7

Sl 33..00,38 -9 1.10 32,95 52,38 189 0.27A_ 0.21%
1102,84 29,59 -a1.20 32.92 sa.un qou 0.292 0.317

172a3% 22,89 -81.31. 32.93 52.71 _ 194 0.293% ¢.318 . o M___.0.0._.1.43_0.000 _2.019._.2.950 9.348 28,73 49.39 54,1 B3.0 _ .
1727 3 30,19 -v1.40 32.95 52.98 203 0.294 (0.319 % 0. 0.C0 G,000 1,928 2.93 9.44 30.93 52.97 57.0 7.6
dA2224) 3035 -81.50 32.97 53.25 207 0.295 0.320 e Moo —_0.0 _ 0.CC £.000 1.681_. 2.83 . 9.50 29.47 48.10 57.6 - H240mme—
1731:32 30,60 ~81.59 32,98 53.52 213 N.301 0.327 & . 0.C0 C£.000 0.000 2.71 9.4¢ 29,45 50.76 64.5 B4.8
Jdidd.ey d0.f0  sH1.57 13,00 _53.80._214 0,396 0,530 _RTH /] 0.G0 0,000 0,008 2,49 10,75 M3, 44 _81.562..110.9%..150.9 .
1710 55 30,85 <7 1,20 12,97 53.86 229 0.55%8 0.807 RT 0. 0.C0 Q.000 0.000 1.71 7.19 47.95 8£1.10 84,1 100.3
P2e, 7 30,61 =81,09 32.9% _ §3.69 _ 231 0.2% 0.320 B ____ 0. 0,80 C.000._1.u52 _.2.66 9.10. 28.11 485.51 _59,7 _ 82.5...
Prag 11 10,31 -ui§.03 32.94 s3.4u 219 D.336 §.332 ® 0. 0.00 0,000 1,812 2.83 10,21 32.%8 55.1% 60.8 68.5
a2 31 32,00 -w0Q.%7 32.97 53.21 205 _ 0.2%8 0,313 .. .. ___ _0. 0.C0, €000 2,147 . 3.20 10.47 31.86 S2.7%1 . 59.9 .. 91.5.
Traa,u2 24,70 -80.70 324.97 52.98 19n 6.292 0.316 - 0.C0 ¢.000 1.519 3.19 10.82 31.62 58.24 68.8 89,3

AASL LA 23,39 SpGaBl 32,95 57,76 190 0.284 _ 0.308
1783 o 27,10 -30.79 32.9% 52,55 185 0.185 0.200 RT ¥ 0
A75L 130 29,94 -g0.uh _ 33,03 52,34 162 ¢.G668 0.074 RT .M __ 0

¢
a
o
0
0
0.0
0
0
0
0
0
{t
0
0.
0
0
0
i
0
0.
0
0
0
Do D.00_ G000 2,271 3.60__10.65_ 33,83 53,67 65,8 A8
0 3.65 0.1B9 3,544 3.40 9.29 28.20 43.68 19.¢ 9.0
f _268.30 1.717 18.597 . 7.35 T.67 21.06 . 35.60 _ 37.7., &48.2____
0
0
0
0
<]
0.
0
n_
¢
Q
0
0.—
4]
¢
0
i
4
a.
0
0.
4]
a
0
o
0

704,30 24,046 -rG.538 0 22,94 52.371 163 0.317 0.342 BT ¥ 0. 0.6 G.000 0,000 2.57 17.29 55.79 86.29 127.1 206.2
V/ehuy 29 11 -80.50. 32.36. 52.48 179 . 0.286 (€.3C9 R .. 0. 0.6 0.000 1.529__3.40_ 10.79 32.63_53.37 62.6- .. 88.2
Tl Ty "33 =30.50 32,97 531.25 191 0.280 C.303 C. 1.49 0.088 2.537 3.6 11.39 34.91 59.17 63.7 92.1
dad kL0 _SEQuad 32,970 5363195 0.499_ 0.541 1. 0 0.66_£.0p00. 000 3.14...25.17 23,85 _15,31_.113.1 0.6
10 11 2,33 =80.40 2.1 53.99 206 0.311 0.137 0. G.0C C.000 1.675 3.17 9.99 35.09 56.32 67.0 92.7
teds. 23 30,21 . -80.%0. 42,956 .54.37 220 . 0.311 0.338  _ .. . 0.0.. 0.CC 0,000 1,634_ 2.90 9.56 32,58 S56.21 T0.1 89.9 _
1400 35 J) 4~ -g0,%0 324,97 54,75 239 0.297 0.324 0. 0.Co 0,000 2,100 2.85 10.85 33.68 56.58 68.0 9%.6
1,05 30,75 -4¢C.5Q 32,07 55,14 (248 . 0.298 _0.326 . .. 0.0 0.L0 .0.000_ 1.460 __3.03 .. B.43 30,46 52.17 . S59.8.. _H0.4

IntJ-5%  31.02 -80.50 32.97 55.52 260 0.399 0,338 T G. 0.CG¢ 0.000 1.943 2.61 8,25 30.05% Uu7.67 5L 4 at.8
dad3e10 233,27 -BOLGT 32,99 55,931 24K 0,495 _G.S5u0__BT M i} 0.CC_0.000 0,000 2,22 23,1894, 05196, 43363, 1 5591.1
12has22 31,27 =-4990.18 312,95 56,12 235 0.306 0.333 gpT M 0. 6.61 €,398 2,334 1.90 6.62 23.01 40,64 44,9 66.2
A2t2:33 31,07 =73.99 32.37..86.11. 234, _ 0.3%1 0.339 BT M._.__ 0. 3.94 _£.089 1.779._ 1.80 . H.14 .22.09 36.64 44,31 .ST7.B
14h)ian 30,60 -=0.03 132.9% 55.99 246 0.310 0.338 ¥ ¢. 0.C0 0.000 1.211 1-893 6.94 23,39 40.84 48.5 0.2
dd23. 51 30,00 ~HCLCh 32093 Su.u6 0 247 o 0.313 0. 1342 H 0. 0.60 0,000 1,372 1.88 6.89 23.B7 42.00 UB.B . M. -
1ie8: 3 30,22 -%0.10 32.97 55.74 233 0.297 0.322 M 0. 0.00 0.000 1.340 2.27 B34 27,22 u46.14 S4. 70.4
1326029 23,03 __=H0,131 32 .97 &5 &2 214 0,374 .0.407 Y [ 0.00 _£.732__0_000, 3.55___1B.26 _20.74__12.109 34 0.4
144127 29.66 -80.17 32.97 55.52 199 0.289 0,313 H 0. 0.0 0.000 1,259 2450 8.4 27.34 45.16 536 17.9
13w 3y 2337 -80,21 32,96 .55.41 185 _ _0.272 G.294 . _ .. __{. 0.C0 . C.00C ¢.000_ 2.952 B8.43 27,21 44,48 L 57.9.___74.9
132053 29,00 -40.28 32,77 55,312 179 0.287 0.210 8 0. 0.06 ¢.000 1,386 2.38 T.77T  25.38 41.75 52.2 6h.6
J¥a0 20 2002 -f0. 240 32,97.0.59.2% 165, 0.244  0.263 _RT No __0a0_..Bu25 0.3B6 _6.947__ 6.22 19.82 41.30 61.92 6.2 . .29.7____ _
12437 14 28.65 =80.C0 32,96 55.37 140 0.366 0.395 BT N 0. 0.0 C.0D00 O.D0OD 8.18 24,73 82,57 155.49 304,22 481.3
i 25 28 70 =79 64 32,99 65 _ 25,158 0,323 __0.355__ 87 M 0 12,68 0,211 0,000 1.61.—23.85. 88.52.110.B1_116.2 3888 ____
1381.37  2B.94  =79.50 32.99% %S6.22 172 D260 04303 R W 0a 1.82 C.000 1.769 2.4 8.35 26.58B 142,93 5u.9 1.4
WdH4 3430 29,23 ~73.50. 32,280, 56,69, 1BB._ D260 0.28) oo 0.0 —0.00. 0,000 . 1,333 2.87. B.33. 25.65. U6.T6 . 56.8 FB.5
144 0 29.352 -79.50¢ 32.97 5%.16 206 0.2%0 0.315 0. 0.Co 0,000 1.412 2.42 8.24 28,57 45,53 56.0 F2.9
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Di*E= 751210 (YR-H0-BAY) DAY= 34% FLT d0= 7 NASA - GASE - FALL 1975 FLIGHTS
MY LA™ . LONG. PRESS.....SUN.___.03__ _ HENS _ TOTAL.QCQOQ__227.1 _302.3 _292.0 _307.5_307.0 311.1 322.0 _329.7 371.3 419

W{¥M-53 (pPG {DEG ALT ANG PPB OZONE OQZONE (MEASURED DOWHWRRD SOLAR FLUX INH (B-06)¥/(CH**2-HN) WAVELENGTH IN HH}
(e H) By {KET)___ _{Du3) (RTH-CF} ;] ER 5B )8 HB NB )] XEB BB BR
44812 27,80 -79.50__ 32.98 _57.62_ 219 0.290 0.315 _ L) 0.0 1,42 C,000 _ 2.064 2,49 __ 7,81 28,24 43,70 5Q.3 S I p—

1934:24 30,08 =-79.%1 331.09 58.C8 233 0.341 0.372 RT H 0.0 ¢.CC C.002 0.000 .21 9.34 36.95 65.06 88.0 128.6

Jd2-3h 30099 _=79,59 3M.66_ 58.37 240 _ 0.711% 0.125. RT_N._ _0.0 _ 6.20 C.254 5.634 _ 2.74 7.57 20.51 26.85 317.9 . 11.8 -
143447 23,97 -72.78 3I7.38 58.33 215 0.295 ©6.3217 R ¥ 0.0 6.0 0.000 0.000 1.78 12,38 40,25 76,30 t04.1 161.2
Adap:32 29,70 79,78 38.62__5%.32 136 0.115_0.381 _R N 0.9 .00 €000 0.C00 3,90 _31.65_ 42.68._72.76.. 104.6__190.5
145 11 24,46 =T9.82 39.01 58,31 135 0,131 0.143 BT N 0.0 18.30 1.199 8,168 2.82 7.71 20.21 33.61 40.9 50.5
A391,23 20,43 -80,05, 34,83 S8,.643 131, 0,134 0. 145 R N _ 0.0 153.76 1.057 14.352 9.50 25.05 20.96 32.22 39.7 469.6 ...
19334 29.53 -40.27 39.00 58.67 134 ¢4.067 0,973 RT N 0.0 23.16 1.397 16.u453 9,63 27.36 22,10 33.09 42.8 62.7
Aus w6 23,340 -80.37 _33.99 59,09 _ 120 0.301 0.376 ® M .0 0.C0 G.000 0,000 2.66 7.76 30.08 53.33 62.2 81.0 .-
1137 53 313,10 -80.37 139.00 53.58 141 0.232 €.2%51 R N ¢.0 6.09 (.251 5.292 3.37 11.13 3B.83 43.38 32.5 29.0
s} 3338 =8O, 2% 39,00 __ 60,31 _239 _ 0.475% 0.0 _BTM_ Q.0 0.C0_ C.000. 0.Q00__ 2.7H  L9.49 __32.48 57.76 __72.4 2.8
1712:21 30.4%1 —#0.03 37.971 e0.¢6 133 0,519 0,458 AT H 0.9 0.00 ©.000 0.000 0.6¢4 6.22 23.35 66.95 92.4 14u.8
1H1e, 33 10,54 =73.74 34.9° 60,98 167 0.265 0.289 PY W 0.0 7.35 £.253 4.92h | 1.82 2.05 8.21 15,55 17.9 56,7 _____
Y1644 39.29 -79.80 32.99 61.C0 134 0,313 0.385 R/ N 0.0 0.CC 0.000 0.000 2.29 9.79 3%9.6% 65.37 168.5 209.2
JdXs-56 39,10 -%C,01_ 39.00 61,01 122 0.317 0,341 N 0.0 6.00 ¢.000 0.000. 2.66 10,12 38,20 69,21 122.8 177.7 ____
1321 4 23,92 =49.27 30,00 61.03 120 0.296 (.320 L 0.0 0.06 (.000 0,600 2.96 9.87 35.47 62.08 107.6 161.8
323,20 27,26 =40,81 39,01 51.06._158 0,368 0. 400 _ BT H__ L .0.0_ . $a07_.0a934% 3,352 2.15 5.4 27640 39,17 .30.3 V5.6
15331 29,74 =8d.67  3%9.00 &1.19 193 ¢.457 9.499 R H 0.0 0.C0O C.000 Q.000 0.38 3.85% 23.77 92,79 €0.3 25.5
1720 4y 3 At _-p0.99 33061 61.41 173 0.261 ¢.284_ RT N___ 0.0 ___ 90.00 _C.000 @.000 1.20 3.91 15.22 23.63 56.0 272,11 ..
1773 53 30.0% =H4.T1 38.49% 61.73 104 0.202 0.220 BT N 0.0 2.34 0.169 4.615 2.36 7.22 21.82 28,66 5.2 22.8
13112 6. 3hu2 =80.32 _33.00 62.42_ 126 . 0.315  0.341 . H 7,0 _ 0.0C G.0G0 0.000 2,75 12.13 47.38 86,19 148,55 256.8 _ __
P13s 14 27,99 -77.95 39.30 62.146 118 0.051 0.056 BRT A 0.0 3.34 04413 9.524 3.4 4.64 g.64 14,49 15.4 20.8

AI3L3 ) 20,80 c79.8d 3202 23.19 122 0,397 _0.213_ BT H 0 0.0 _ Q.00 G000 0.000_ . 3.18...9.71..31.68_ 42,07 __26.4 3.8
1M3w.82 2066 =T79.77 3.8 w3.28 129 0.283 0.307 BT W 0.€0 C€.000 0.0C0 1.80 7.435 26.9%5 50.14 78.0 119.0
I, 27,69 -u0, 08 33,00 63,46 125 0.338 0.360 PT N _ - 0.00 _C.000 0.000 0.599 b.16 18.%2 34.26 3.7 105.7

6.0
0.0
1143 5 23 85 -390.26 33.97 3. 76 170 0.285 0.319 k) 0.0 0.€0 0.000 06.000 1.62 8.52 29,70 55.60 96.8 153.2
0.0
a.0

5,17 30,03 8047 _39.01 64.08 175_ 0.208 0.227 RT X 3487 _ 6,211 3.030 2.08 T.18 14,60 31,62 42.2 42,8 __
Ve 7.24 0 39,28 -490,57  38.94  68.51 190 0.261 0.28% R N 16.42 0.231 0.000 1.39 5.79 21.96 37.37 $5.2 31,9
JdEdzu 30,51 =60.56 33,02 65,01 198 0.329__0.359.BPRT. M 0.0 Q0.00..0.000 0.000___5.24 30,74 154.97 126.81__1C0.7 642.2. .
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ATo= 151216 {YR~MO-DAY) DAY= 348 FLT NC= 9 MASA = GASP - FALL 1975 FLIGHTS
____TPAR _ _La% LCHG__PRESS_ _ SUW. _03_ . MFAS , TOTAL QGOQQ 227,1 _302.3 _292.0 _307.5 307.0 311,71, 322.4 329,7 37%.3 401,9___ _.
H{¥M-55 (NIa {DEG ALT ANG PPB  OZCHE CZOHE {YEASURET DOWNWARTG SOLAR FLUX I¥ (E-06) §/(CH**2-X¥} WAVELERGTH IN HM)
[ "y L} _{XET) [nEG) {ATM=CMY. BE BR HB HE 1B | . 1 NE BB ER
153 9,32 _ 25.63 -80.2d 12,50 SU,93_ 30 _ ¢.2082 0.248 A, _..0.0___0,C0_ C.000 1,336 3.17 8.97 27.u4 _47.41  S5.4  Tu.5 __
1n91 49 23.80 -80.12 15.12 54.¥6 37 0.232 0.239 A 0.0 0.0 ©6.000 1.681 3.55 10.%4 27.27 u7.56 S54.9 B2.7
to71,57 28,98 ~78.95 19,79 S5u4.82 45 0,228 0.23%. __A 6.0  0.0C C€.000 1.497  3.78 10.65 26.78 U47.19 S56.% TT.2______
thu. 323,17 -7T9.78  22.97 5u.78 35 0,222 £.212 9.0 0.C0 ©0.000 1,690 4,22 11.11 30.40 u9.98 60.2 83.5
131 29,36 _=73,59..25.78 50,36 32 Q.?18__0.229 Cofln 0200 _0.000 . 2,100 __4.55 __11.65__32.37 _52.56.._60.5__ B7.7
1n1v a0 27,9 =78.u0 27 77 S4.75 37 0.238 .25t €.0  0.C0 0,000 2.685 4.57 13.34 36.06 57.49 63.9 ES8.9
Tolledon 249,77 -79,20 23,50 Su,76 44, _ 0.231 0.24% _  _ _ 6.0 0,00 C,000 2.05% 4,61 12,65 34,33 55.93 64,3 97,3 __
161u-53 27,93 =78.38  331.1¢ 50,78 99  0.278 (€.297 RT H 0.0  0.0C ©€.000 2.256 5.B88 19.86 60.43 94.32 53.5 76.5
017 11 30 09 -TH.66 32.51 Hu. 68 171 0.223 0.2u1 _, —— 0.0 0.€0 ,C.000 2.619 4,85 12.h6 35,140 54,68 63,2 87,1, oo
sa1:-wa 30,20 -79.37 33.03 S4.6% 35 1.816 1.509 RT H 0.0 0.€0 C€.000 0.000 Q.00 5.95 35.52 137.72 2333.4 779.3
bl dn 30030 -78,.52  32,07__54,67 36 0.270 £.298 BT M_____Q.0___0.0C _0.000_ 0.000 3.7 . 9.9% _26.571. 49.10....75.6 _ 12%9.2 .. . _
1537508 30 14 =76.80 31.00 S4.02 34 0.224 0.239 R H 0.0 2.06 ©£.066 2,235 3,87 10.03 27.92 42.28 53.1 66.9
Inde 3 10,25 =79 11 33,81 SBu.88 3N 0.228 0,243 L 6.0 0.0 0.000 1.789 8,10 11.62 29.23 4B.22 58,0 78,9 _.___.
16214 12 30,06 =79.41 33 00 Su.35 35 D.227  0.242 0.0 0.00 C.000 2.256 4.42 1$1.95 31.83 51.28 5%.1 B2.1
is3) 23 30.06 _-T9.71 33.00 Hu,21 1@ 0.216 £.282 M. C,0 _0.0C C 000 2.185 4,12 11,79 30.48 651.36 57.4 76.8 ___.
mi2 37 zn 97 -8%.01 33.00 Su 07 36 0.21%9 0.233 0.0 0.00 C.000 2.183 4,69 12.01 32.00 49.29 §7.5 B4.5
JAAAAD AL 0a t Tl a0 D393 ML 0a203 0,248 Cu0___0.60_ 0.000..2.153 __ B.%1._12.56__3).49 _U4B.58 ___ 62.6.__77.2
1237 1 29 74 <80 60 331.00 53,80 36  0.232 0.258 I 0.0 1.38 0,000 2.513 4,07 11.15 30.59 49.42 55.9 77.7
T}, 10 29,69 ~a0.90 21.00 53.66 39 _ 0,20 0.216 R . .0 2,43 C.000 2,629 6,58 11,76 32.39 S$2.12 64,0 88,6 ___.
681,26 21 59 <§1.19 33.01 53.5% 34 0.221 0.235 0.0 0.C6 C€.000 3.077 S.72 13.26 33.70 5u.26 62.3 96.0
Auddo3a 29055 =gt 40 33,01 83,480 38 0.296 0.273 RT M _ 0.0 . 0.00 0.000 0.000 9.64 29.22 75.92 127.70 187.4 27%.5 .
1645,58 29,67 -81.74 33 40 53 %2 37 0.191 0.204 T W 0.0 06.€C 0.000 2.902 5.72 13.27 34.69% 56.96 72.2 9.2
Aelge A 29,60 -d],83 31,00 53,62 36 0,202 .0.215_RT .0 Q.00 0.164 _6.875__ 9.01 _23.72. 58.79 35.53.__57.3__02.3
Tox} i 24087 =81.52  33.00 53.S5) 3B 0.202 0.215 BRT M 0.0 5.33 C.213 4.832 4,89 12.18 30.20 45.82 s54.2 72.0
1)7¢ 26 279,70 81,19 33.00__53.29 _38 0 219 0.233 . .. 0.0 __ 0.0 G.N00 2,733 _5,38_ 13.u49 35,77 59.20 68.2_ BY.7 ____
12%4 33 2057 =d40.4% 33.01 53.03 39 0.210 C.224 RT 0.0  6.16 ©€.231 6.651 5.15 12.63 33.21 50.97 60.4  79.8
Joss A1 2h28 0 -d8.75 _33.0F S2.6R _ 36_ 0.0%8 0,062 _RT H .0 16.97 G.950 15.001 7.84 _ 9.08 18.88 27472 25.5 28.1_ __ .
twad ¥ 23,20 -$0.9% 32,97 82,5 37 0 213 293 RT M 0.0 0.CC C.000 3.246 6.41 16,28 H4,38 7Tl.14  78.0  22.4
12210520036 231,070 _ 33,00 52.6% _ 36___0.240. 0.236 . R _H O 0a 06 CQ0Q 20160, . 5.53 - 15.82...80.82 . BY4a 9&,__&1.1__101,5_____
1733 27 29.61 -31.26 33,01 52 21 37 0 226 0.2u1 0.0 0.C6 C.UHY 2,843 5,24 13.71 35.60 54.76 65 91.4
105,33 29086 _-81.38 0 33,02 S3,1%. 36 0,357 0.380 BT __ 0.0.. 0.00 0,000 2.611. 2.85 31,82 u1.30 53.61 62, 2 89,7, ___
T/47+5% 0.1t -81.22 33100 5403 35 0.227  0.242 0.0 0.CC C.000 2,783 4,87 12.57 34.05 54.05 63.1 86.3
1,y 30,24 -41.00 33 53 53,47 35 00171 6.1983 RPN _ _0.0_ _3.74 C.244 6,853 6.06 14.35 32.35 44,71 39.5 45,3 _
1712-15  30.03  -50.91 32.98 53.22 35 0.268 £.286 RT M 0.0 0.CC C.000 0.000 4.21 12.32 37.35 58.41 70.7 96.3
JIY2d Q0.3 -40.06 33,01 82,98 315, 0,230 0.25%_____ 0,0__0.60__0.000 _2.439___4,60__12,38_ 33.96 _S4.47__ 6L.0___79.9
1710 33 271.m0 =d1 21 31,02 52,87 35 0.070 ¢.075 RY M 0.0 6,22 0.378 B8.321 6.47 14.60 38.43 u1.24  1t.9 9.5
213 51 29,33 -41,45 32,98 52.49 356  0.230 0,245 _— 0.0 _ o0.ct G.000 2.667 5,00 12,85 33.73 S55.41 6u.84 92,0 __
1203 27,30 =B1.72 3%.03 92.486  3uv 1.467 1.563 RT M 0.0 0.60 0.000 0,000 1.48  7.95 34.3% 130.67 351.2 608.5
72315 25,54 -R1.66, 33.00 52,70 _ 37 0.°94  0.314 AT M_ _ 0.0 0.C0 C.000 0.C00 _ 4.56 14,84 44,77 80.62 _ 96.9 127.4
1725 27 29.69 =31 48 32.99 52.87 37  0.223 0.238 R 0.0 1.73 C.0B4 2.546  5.,2% 13,58 35,32 G56.69 68,5 91,9
1727 33 _23,39_.=8108_ 32.9% 53,0035  0.201 0.215_ R _M ___0,0__2,9¢__0.143_ 8,451, §,79_.14,69_ 38,05_57,31__49,2__ 73.5
1723 21 249,81 -30.70 32.99 %3 06 36 ©.273 0.291 AT 0.0 6.60 0,100 0.080 3.66 9.77 27.16 54.88  69.5  92.6
1730 2 29.60 -80 47 33.02 52,51 35, 0.812_ 0.865 BRT ¥ _ 0.0 _5.76 0.197 2.076 2.1 3,38 7.89 21.66 63.3  90.5.
TI84.18 29,02 -wd.67 33,01 52,7¢ 37 1.287 1.372 Rt oW 0.0 8.22 C€.000 O0.000 1.72 6.37 18.50 61.55 240.5 &ug.2
1730 21 _ 29,49 «30.95 31.00 32.83 37  0.218 _0.232 . 0.0 _ 0.C0 _0.000 _2.802 5.15 12.49 33,78 53.31 _ 62.7 _ g4.2
173n 34 29,00 =861.22 33.00 52.96 37 0.223 (.238 M 0.0 0,00 C.000 2.009 4.%0 11.09 29,80 45,22 55,9 74,8
ik ) 2973 mblasy, 33000 L3012 35 0,735 0.7€3__RT 4. _ 0.0 __.0.(0_G.000_ 0.000C _0.81 __3.28 _37.59 G4.828 __79.4_  117,9____
1743, 2 29,97 -$1.57 31,00 53.3%9 36 0.211 0.225 0.0 0.60 0.000 2,903 ~ 5.06 12.31 32.30 52.38 59,0 B6.1
1745 14 30,19 -81.50 _ 33.03_ 5%.67 38 0.257 0.276 RT H _ 0.0_ 0.C0 C.000 2.555 5,34 16,18 45.11 70.22 68.9 W6.2__
1797 2o 10.07  =B1l.2¢  32.9% 53.0% 37 0,210 0.22%¢ BT M 0.0 5.14 C.166 4.590 &.77 12,35 31.24 43.60 52.8 73,3
1784+ 38 __ 29,77 _-$1.16 33.01 53.44 _ 38 0.247 0.263 oL .00 6.CC C.OT0 2.375  4.21_ 11.92 33.21 S0.95 59.2  8b.6
1731 5% 29,47 -51.05 33.01 53.23 38 0,881 ©¢.896 RT 0.0 1.53 C€.000 3.127 4.97  9.31 11.9%3 49.54 62.0 80.6
A2h0. 229,98 ~B1,.08 33,01 53.G1 360,003, 0,067 _PTM 0.0 __6.03 . _C.330__6.482___ 5.04_ 15,48 _ 39,44 506,22 __10.6.__10.9
1795 14 29,11 -41.36 32.9¢ 53,00 35 0.2689 0.308 RT H 0.0 0.¢C €,000 0.000 13.40 42.61 110.72 192.57 352.9 629.3
1754 20 27,34 -§1.45 3301 53.30 _ 37 0.231 0.286_ BT & __0.0 _ 0.€0 0.006 1.981 _.5.33 13.87 37.46 58.96 73.4 101.9 _
430,37 29.60 =81.32 32.99 53.67 38  0.233 0.248 T ¢.0 0.CC C.008 2,848 4,98 13.20 36.84 57.74% 65.1 92.8
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DAT4= 751214 (YR-NO-DAY) Day= 348 FLT HO= 9 HASA = GASP ~ FALL 1975 FLIGHTS
—— ZBFR___LAT _ LCNG PRESS . _SUN .03 . LMEAS__TOTAL QCQQQ- 227.1._.302.31 292.0 .307.5 307.0 311.1 322.48 329.7. 371.3 .481.9...___
Hi{ ¥+ 5% {LEC (DEG ALT AYG PPBE  Q0Z0ME  (QZONE (MEASOREL DOWHYARD SOLAR PLUY IN (BE-06) R/{CHM#+2-WM) WAVELENGTH IN HH)

{uMTY Ny Ly . [KE™) . (DEQ) {ATE-CE) BR ER B e NB_.__ _NB NE ye BB BE

1332 49 _22.86 ~81.174 33.00 54,05 36 0.273 0.291 RT M4 0.0 0.CC 0.000 0.000 4.69 12.22 32.89 61.12 94,6 151.6 ...
490 1 23,34 -8C.90 32.87 5u4..9 39 0.299 G.318 KT M 0.0 0.00 ¢€.000 0.000 3.50 10,60 36.64 60.35 67.% 100.1

14)7 11 29.76 _~d0.05 37.00 5u4.28 35 0.234 C.249 RT M_ 0.0 5.6 C.219 3,288 .72 9.1 28.12 42,78 51.8 67.4
1907 25 2945 =80.b0 331,02 S4.C9 36 Q.062 0u.067 RT K 0.0 10.808 §$.590 12.288 8.58 F.1% 15,35 213.61 20,0 20.6

111,37 29 34  -Af.48 312 .90 S#_ 16 e DSBL. 0eB18 BTl e 0.0 000 — €000 -0.C00 ——6.56.-23.74 4B.57 110.62 -272,9-522.4+
lafiug 29 88 =B0.37 32.99 54.95G 36 0.241 0.257 =R 0.0 0.60 0.000 2.1¢€6 4.08 11.66 32.26 S3.u45 61.7 81,2

Htes 1 29.84 .-30.37 33.01 S4.%3 35. ©.258 0.273 T - 0.0 0.0 0,000 2.036. 3.65 10.73 32,48 47,33 59.3 82.8 _——_
Is14 12 10,10 ~-80.37 33.02 55.32 iu 0.211 0.228 Rt N 0.0 3.75 0.197 5,183 6.15 15.31 44.11 22,15 56.4 134.,9

1420224 J3CG.33 _-a0.21.732.99 . 55.73 17 .. 0.23% 0,249 - 0.0 0.CG €.000 1.687 3.80 10.68 - 29,58 49.42 59.4 80.2 - o
1422 1n 30.5%%2 ~79.95 33,04 35,11 34 0.265 0.304 RT ¥ .0 0.€0 ¢.000 0.C0DO k.19 15.24% 47.5% B83.49 100,2 120,6
A3 30,32 =28.81 32,698, L5614 .37 0. 232 LU0 BT M D00 20500 8165 22,299 0 1,77 3,70 11.8925.07 ..42.1.-...71.8
0
¢
0
¢
0
i

1327, 2 19.1) -A0.01 33.01 56.03 37 0.233 9,244 L] 0 0.CC 0.000 1.626 3.21 B.22 25,42 39.67 67.9 61.2
123,12 27 43 =44.25% 33.01 95 93 36..0.242 0,258 M 4 0.C0  C.600 1.E83 3.08 9.23 26.04 38.56 43.5 T2 —
150123 29,74 ~§2.50¢ 33.01 5,88 38 0,291 Q 110 T K ¢ 0.0¢ 0.000 0.000 8.80 24.33 T1.86 123.23 254.8 394.1
1333 3% 29,75 =-40.40 2323.02 55.9% 35 a.L62 0.0Ce RYT M _ . @& .78 €.278 6&.590 4.93 13.05 37.83 60.15 20.2 13,4 oaa
13t B2 2387 =50.99 12,99 56,21 g 0.264 (.291 RT H ] 0.0C 0.000 0.000 11.69 31.66 84,62 184,88 255.1 509.9
230253 30,02 _=83.68. 33.00 _56.81__ 34 0,103 _ C.206 BT M 0.0 7.43. £.33%. 6,616 . 588 _i8.21_238_7u_ 59_7a 6B.2 ——99.5
1549 11 39,02 =40.37 11.01 56,91 37 0.715 0.250 T K 0
to42.21 20,93 =79,€7 13.01 a7.20 38 C.181 0,193 BT ¥aan O
Tika,ts "9 79 =75 0% 33.0% 87,33 37 0.3v7 ¢.338 nuT M 4
T tpate (2% el =-710.7y 32.98 S57.33__ 39 . 0.210 C.224 "1 4 C
Tsa® 34 29 4,7 -8C.05 373.80 57.49 37 0.292 0,311 © §4 0
S5l 12 29, 858 =40.26_33.00 . STLIH 30 Qo221 0,236 0
151 22 318,03 -AG. 47 33.03 H8.C7 35 2.108 0.116 PT N
350 33 30,028 ~-40.32 32.5% LB.uf . .37 0.220 0.2u0
4o, 6% 30,50 ~-80.42 33.04 59,54 36 0.273 0.291 RT
440,07 L 30,33 =890.21 32.99 L9.10 _36 0.170 0. 181 . m7D
13120 3 30,02 =-46.20 33,01 59,45 37 0.238 0.254
S 212830 L =%0.19._ 33,02 _A89.C1__ 37 0. 168 6. 1TA__AT.
11,0433 23,58 =113 23.57 57,24 37 ¢.283 €(.302 RT
13,0 29,72 =715.67 26,43 30.7) _ 35 0.279 (0.299 RT -
1110 %, 29,82 =73.37 34.%0 o©d..0 34 0.237 (.255
M3 3 29,32 ~73.07 317.01 60.63 33 0.227 £.245 . R
171 2 30.01 =78,76 I4.9p 61.16 g 0.265 £.286 0
1030 30 0 =280y, 4.0 o 66 3% 0.257 . 0.277 ..M ___. 10
Nfiets 30,20 =T74,12 38.95 62.18 EL:) 0,266 §.287 TN 0
Y2135 ,30.037 770810 J33.01 62,67 0 U0 _ 1.524 1.645 RT M __ 0O
1240 7 0,6y =-77.82 35.36 B3.03 CL 1.194%  1.288 BT # ¢
1129,1% 30,51, =-78.09 33,00 _b3.Z5 40 ., 0.229 0.248 R H._ @
4]
Q
0
1}

0 0.¢C C.066 2.021 3.32 9.73 28.13 0i.65 50.6 T6.8
0 . 0.00 G.662 24.940 19,71 #6.18 51.28 87.19 146,1 216.0 —__
0 0.6C C€.000 0C.CO0 12.80 58.87 151.13 211.85 260.0 259.2

0 0.90 £.080 0.000 8.88 22.77 65.95 116.22 176.1 55.4 . —
0 0.66 0.000 0.000 6.49 20,77 64.92 116.91 166.3 1332.1

0_ 0.C00_0.000.-1.630... 3,31 B.72 25,53 42.64...51.3__._70.5
0 14,73 0,879 14,196 10.33 30.86 23.37 36.1C 48.0 8.7
[\
0
0
0
0

S

0.00 0C.000 1.735 324 9.43 27.19 &42.84 S4.8 T0.7 o e

0.C0 0.000 0.000 2.87 10.90 3u.s4 58,47 6u.7 25.4
- B.Th €234 3,444 2.63 5.86 17.70 25.18 25.5 8.5 .

0.C0 0.000 2.058 2.54 9.37 27.70 4u.80 56.2 79.6
11380 L5587 L BaTBlamn3n06u. 6297 18, 11_,31.56—- 378 50.3
0 0.CC C.000 0.000 6.85 23.41 78.30 125.91 255.4 512.9%
0 .. 0.C0 0.000 1,809 2.80  11.10 37.49 42.20 51.6 63.7 —
0 0.00 C.000 1,717 3.05 10.14  29.92 50.26 58.6 77.5
0
¢
0

+
-
-
-
-
-
-
-

Zzla =

Q
¢
0
- i
0
W]
0
4

0
0 -2.04 0.600 0.000 4,39 12.95% 37.80 64.26 §C¢.3 1583.3 .. __
¢.c0 0,000 0,000 5438 14,98 53.63 B0.43 135.8 206.1

—-.C0 £.000..0,600_5.05._17.30. 54.29 _96.29._149.8._ 244,00
0 0.00 0.900 0.0600 4.55 15.47 53.07 67.77 158.3 259.9
Q 0.0¢ C.000 0.C00 1.23 . 2.91 15.24 B89.9%96 334.9 EB6.5 _ __
0 6.CC G.000 0.000 0-C0 1.62 10.85 U6.33 71.7 107.3
O ..7.47 C.188  1.681 . 1.90 5.87 19.37 31.70 3.5 S8.4_. .

k=

-
-
-
-
-
-
a
.

0
L
0
Jiug 16 20,63 0 -B1.CY _38.98 63,85 3% . 0,254 0.279 N _ 0
115D 4 29,594 -B1.37 3%.02 63.92 35 0.576 0.621 BRT N 0 0.0¢ €.000 0.000 1.13 4.63 15,33 93.u41 59.8 33.9

4 0.00 C.096 0.000 2.01% 7.05 21.98 41.50 57.7 92.1

0 0.00 0.082 0.000 2.03 7.60 21,39 42,29 €6.5 101.2

0 2500142 1,836 2,35 —6.40..22.72_ 39,325 41.9 LY

a 0.00 C.000 QL0000 1.12 B.66 65.70 4,13 77.5 117.9

4 < 0.0C .0.127 HaU¥5...3,30 - 9.73 32.01 . 29.9% 4.8 35.6 .

A2, 29,32 ~g1.456 33,98 s4.01 L 37 .239 0.258__8T H ...
%u.50 29,04 81,34 37.01 64,16 m 0.23% 0.254 N
AL 2HaT6 =dl.ed 3002 AH.31 .. 0.211_(.227_A_N
1159 10 26,62 ~-80.9%99 39.01 54.55 35 0,437 ¢,471 RT N
2301:28. 28,83 =H0.88..39,00 85,20 ._34_.0.176 -D.18% .. RT. M

1123-31 39,42 =78.39 33,071 61.11 6 0.253 0.273 h 4] 0.00 ¢C.000 0,C00 2.35 7.13 22.87 &2.78 67.2 102.9
A3, w2 40,38 «FR. 69 _38.99 _n3.l8 36 0.270.00.292 M Qa0 0.80 L0000 0,000 . 2,47 A.41..20.30.- 41870 63.1.112.0 .
Ti32:34 30,28 -73.99 33.99 63.42 35 0 252 0.272 b . 0.00 0.000 ©.C000 1.94 6.50 22,72 36.17 64.2 92.5
1%Yiv:.n S 30.0fF =79.29 39.00 063.45 . 36 _0.268 0.289 . _N. L0....0.00 4.000 0.000 . 2.08 . 6.B8 25.54 41,68 66,8 112.5.
Y715 30,0 ~73 58 33,00 63.54 3% 0,236 0,254 K 0. 0.0 0.082 0,000 2.56 7.10 23,79 37.77 67.2 108.1
A¥3po2r 29,099 2790489 33.01 63.60 _3%8 f.238 0.257.._H____0.0 _ 0.CC <C.11B. 0.000.. 2.18. 7.70 22.07 42.2T7 60.5 105.8
¥ 21 29 40 -80.19 39,00 63.66 39 0.207 (,266 K . 0.CC 9.102 0.000 1.99 T.59 26,22 40.97 64.2 108.3
Jheb, 83 Jdowl =MO.Wd _4%.30 _h3.T72 Jg_. D.354 L.274 M 0.0 0.C6. £.000_0.C00__ 2,34 __7.27 . 25.99 ._U2.60 &4.0 115.72
M4%h, 4 22 72 -80.78 38.97 £3.79 34 0,263 0,263 N . 0,60 6.103 0©.000 2.29% 6.70 248.52 41.88 £3.8 111.6
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(¥YR-KD-DAY}

prt= 3¢S

Dar2=  T51215 PLT HG= 1M NASR - $AS5P = PALL 1975 ELIGBTS
o weDBAR __ _LAT, . LONG DRESS ... SON __ 09 __MEAS _TOTAL QQQQQ237.1_302.3 _292.0 _107.8. 207.0 .311,1_.322.4 329.7 3713 _401.9______
HH“ ;53 (DER (DEG LLT AYG  EPR QZCWE CZaRs {HEASUREL DOWKHARL SOLAR PLOX.IN {2-06YR/[CH**2=-RN) RAVELENGTH XN NM)

{=2"7) HY Sl [XFT) (j:l_[-_‘.ﬁ! IIATH-(‘H\ AR 2h HA HR ME. MR K — HP BB BB
I8y 63 28,77 . =80.,25 14.385 54.98 15 L0 G.243 D.2%% . _AH . _8.0 D.D9 D.H00 0000 . 3.61 _10.72 30.58 §9.91 0.2 D1.2. .—
ind ¥ 35 ZA.A%  ~-80.CB 18,60 SU4.92 32 f.2e3  p,252 Kl 0.0 0.0 D.DOD 1,765 3.98  11.80  33.24 56,77 68.5 90.9
dedpl 40 22,13 0 =79.89% 21.66  54.87 34 .. 0.202 D.252. X% __ . Q.0 D.C0 D.DOD. 2.010 4,12 .. 12.06 34,71 B5.03 63.7 930 . e
ipd4-20 29,32 -79.89 24,57 5u4.4% kE:| 0.237 D.242 - 0.0 1.72 0.000 2.883 4,31 12.58 34.85 54,13 a0.8 93.7
Joae 2 2853 =79.49. 26.83 54.E3 3T (.225% N,237 ] 0.0 3.0 - C.000- 3.B79... 5.01_ 12.67..37.19_59.80. . 69.9—93.5 .
Tel2. 43 29.73 -79,24 2h.60 5u.dy 3% 0.231 (. 245 H 0.0 .00 0.00D0 2.416 4.06 13.58 37.29 355.02 70.5 92.4
JutazsT (19.95 «79,05 30.12 54.b4 H2 0 0.220 D.23Y 0 L o 0.0 0.0 0.060 2.30n9 4.58 12.58 33,10 &7.96 6g.90 BO.9 ...
151 3 30.16 -F5.BY 32,50 5%.88 55 6,193 0.205 @AT H 0.0 D.G¢  $.955 2,976 7.t1 17,50 29.64 ad.61 5.5 B83.7
1919:23_ 10.28, -70.50. 33.05 bL4.B1 41, D.257 0,27+ BT K_ _ 0.0 21.84 1.185 17.684 4.96 . B.99% 2h.25 30,66 §3.0 328.,2
1321034 0. 40 =78.57 3P.97 64,82 3% 0.156 Q.166 RT M 0.0 5.29 0.260 4.928 4.5% 9.85 23.72 35.40 36.6 5z2.1
Ja23.0a 30,32 L =7H.BA J32.98. 5030 N6, 0,231 D.2Un 0.0 —0.00. 2.000 . _0.625 0 4,04 10,9029, 6% . 49,92 .61, 6. TW,9 .
1a22.%4  #0.23 ~-Fo.1d 32,99 54.56 42 0,230 0.245 0.0 D.CG 9.000 2.552 4.1 10,78 3ID,79 52.22 58,0 B1.9
123,11 ,32.13 =79,ul 32,98 HU.42 | 42 _ 0.228 o0.,243_ _ .. 0.0 0.0C  9.900 2.191 4,5% 11.53 33,50 S2.68 58.2 B6.0 . —
1210227 10,04 -79.7d8 12.93 54,38 ug 0.217 0.23 9.0 0,00 C.000 2,465 5.07 13.23 33,94 545.08 66.0 Be.7
An12z3o_ IG5 L -EC.DH. (32,98 SHL14 . 45 _D.2E7  [.264. - 0.0 G, 66 D.000 2.6u8 §.22 13,12 033,76 56.21 65.0 86.%
1n3%47 29.85 -80,37 3z.98 H¥.0 4% 0.233 0.249 £.0 Q.00 C.000 2,582 .40 11.95 32,72 54.26 57.9 By, 6
A3in. 33 239,74 =MO. AT, 12.99 53.B7___ 45 r.26_ _B.2A3 L..0 0. CG...0.000 2 166 .38 12,45 35,13 __55.05, 7.7 cmBbade—.
1231 11 29%.68 -40,97 32.38 53.73 he @.239 C.255 0.0 0.L6 00D 1.954 4.73 13.24 35.91 56,71 66.6 92,9
Tod1:24  23.37 . -81.26  32.98 53.b0 __4& _ ¢.230 D.2856 R_H. . 8.0 0.L8 C.000 2.4m2 8,49 11.82 32,485 52.61. 59.5 - TH.3_____.
1501 36 29.3T -A1.9%% 32.98 05J1.%6 4l ¢.2t4 C.228 R [ Q.C6 C.O00D 3.61% 5.77 14,31 37,22 S55.ud G6.4 56.4
oty ug 20,71 =81.¥1 33,02 53.6% Uy 1.046 t.115 BT ¥ .. C.0 Q.00 C£.000 0.0%0 4.40 T4 6U.DT 179,13 4]6.2 9L A_____.
1244 8 23,68 -&1.29% 32,96 53.M uq 0.211 0.225 RT H 4.0 0.C0 C.0O0 5.1%3 7.5%9 19,971 A7.R0 B4.59 £3.9 T0.5
Apol 12 23 80 -g1.32  32.98._53.50 . 0.235%.. 0,251 0.0 . 0.CQ. C.O00 _1.836__N,BB__12.11 35,78 .55.52 —67.2.- 92.§
1and 24 209,06 -81.00 37,00 G6731.27 U G.348  0.3s¥ RT 0.0 0.¢C 0.000 0.000 3.96 11,13 48.98 75.6t% 77.7 T2.0
Jduon, 34 242 -HE.¥2 0 32097 52.95 0 _ue .234 0.250 R — - 0.0 0.CC .. 0000 1.891 .79 12,40 34,4} 52,17 60.3 B7.5 .
I3, 44 20,149 -80.86 31,00 52.47 45 2.500 2,666 AT If 0.0 0.66 £.900 0.000 1.31 7.96 20,78 tA0.31 326.1 577.6
Te5Y 2L 227 =81.91 _32.98 0 52.72 J133i__p.1t 0,339 RT M. Q.0.. 0.GC C.O00 0.00Q 3.06 13.T7t 41.04  T4.74 91.0 12%.2 ____
P73 12 0 21057 =51.43 32,99 532,94 212 a4.229 0.248 [ 0.0 1.76 C.000 3,016 5.7t 15.03 38.56 62,49 T2.2 102.6
A3 .20 23,88 =41 33 33LOD._53.18.. 47 .. 0,182 8 205.-RE.M YR O 0. L. 000 __3.215. — 65,3016 4136, 12_ u4.1Y -..37,3 A4z, T
1213-30  30.04 =wi.zh 37.97 53,44 47 0,220 (£.235 3 0.0 ¢.00 C.O0GD 3.108 6.06 15,09 WuC.95 b65%.30 T7.9 105.6
Ay laud 30,23 ~H1,08. 33.00 53.56., 43 ._N,154, €764 - RT_¥____ 0.0 5.69 D0.311_7,7740 6.80 15.%4 37.05 UB.52 490.1 L LS, Jp—
171 9 30.03  -a0.93 32.97 SILZ9 La 0.27* [C.291 RT 6.0 0.60 cC.000 0.000 1.8¢ 11.18 32.54 37.12 67.9 96.5
A7120120 22,76, -y1.06 32,94 53.02 47 . 0.285% $.261 - - . -0 0.6¢ ©.00D 2,648 Yy .46 12,85 3.1 55.71 B6.1 1 S
17149 24 21,52 -d1.20 32.99 52.76 3] u.166 £.178 & H 0.9 9,65 0.225% 6,701 §.B9 13.16 137.69 58.28 27.1 13.3
WHrles 3 23 AL GX_32.07.__53.589 RO 0.271 _4,.2H3_D_ M £.8 fof0__C.000 . 0.000 2,33 14 40_ 36.04 _58.89.__ 83.6 .105.4
1719-87 27,3k -81,70 331.02 357.37 ng $.77¢ Q.83 PT R 0.0 0.6 ¢.000 0.000 2.40 7.29 18,83 Dp2.22 182,2 S506.9
A123 33 238791070 32037 S2.70__ 4% G.231 0.249 PT ____ 0.0 0u.CC _C.000 3.835. 6.56 18.16 43.52 Bl1.21 B7.2 82,7 e
1723 11 20,70 =H1.3n 33,98 52.32 51 ¢. 240 0.25b 0.0 0.6C C.000 2,319 4,76 12.30 3I5.684 5u4.27 65.1 8G9.6
1725023 29,72 =41.01 33,40 54.00 __ 47 f.431 0.460 BT M . 0.0 0.CC C.000 0.000 4,21 23.689 &4.29 100.4B 70.9 66.9 .
1127235 29.71  =p0.57 32.9% 52.7% 44 G.281 0,300 R H 0.0 0.GC ¢.000 0.000 3,47 10.5%6 29.60 w7.18 113,2 140.3
12347 29, 5., 280 56, 32,9052.02 4T 0,060 0,385 _BFE M 4.0 0.CC_. 0.000 0000 . 1. 63 __7,23_101.80 162.24..323.9 -523. 1
1731227 2%, 46 -aQ.d4 22,08 52,78 0 #.328 0,43 BT H g.0 0.0C G000 .00 §.7% 17,60 56,43 102.59 165.6 225.8
ATIN_FI_29.56 _-d1.13 0 12.98 L2.90 . 4% . . 0.F05_ 0,261 .. .- .0.0 ._0.G0 0.000 2.520 437 12.21 33,46 5u.84 60,8~ B9.0.—r —
17n:22 29.63 -d41.41 33,09 53.04 50 0.239 {0,252 RT Y 0.0 12.8% C.760 14.446 10,71 25,91 15.53 25.11% 25.8 176.2
1734238 290971 LEW 1.8 _32.97  53.29__ B0 _ DL22E 000236 -..  —_ 0.0 . 0.€0 ©0.000 _3.3%% __5.37 12.88 26.60 57.37 . B69.2 ga.1 .
183 vk AINL1T -A1.6T 313,02 53.89 47 0,357 0.341 RT H n.o 0.CC C.000 Q,000 16.23 53.31 170.6% A02.89 561.2 1168.,6
A4 se83 33,15 =P1.3% _ 12,34 S53.65.. 49 . 0,178  0.1B7-._BL.M . 0.0 0.00.0.206 2 HUG . L0 16,7336, 80 _47.86._ 57,1 —6B.2
178317 29,43 =d1.20 3.8 53.46 49 0,350 0.267 9.0 0,06 ¢.000 2,37¢ 4.31 12.65 34,51 52,66 51.6 79.7
178 2:22 23,41 (=-81.09 32.997 Li.25__ 49 Douy Q.2¢0 A 0.0_. 0.00__ 0,000 2,430 . _4.44_ 11.98 3J4,.27 S1,.36 2.7 97.6 ..
174398 29,34 =87,06% 32,97 5IL06 52 0.220 90.235 ® 0.0 0.C6 C.043 3.303 5,14 13,12 34,28 B4.9D 59.4 BB.7
A753z43 23,11 ~11.26 .33.02..02.89% 53 0.181 0.193 BT H__ . 0.0 ,33.65 1.648 31.810__ S5.48 13.11 32,66 55.12 "6t 95.1 .
119357 2%.27 =-s51.44 32,6 53,06 52 0.938 0.570 RT H .0 2.21 0.130 1,864 S.30 5.96 16.80 47.75 72.9 123.9
17%ks_3 23,51 =M1 37 32 .9H &H3.43 5.1 fleddr £,247 ® A g 0 0,00 C. 068 2,581 5.89__14.85  4C.07. B4.65 . 79.4 .100.4
175,21 29.783 -g1.22 32.99% s53.81 49 $.239 0.255 ® M 9.0 B.50 ¢.000 3,401 5.28 10.87 WG 20 66292 72.7 105.,9
A419:32._ 29,98 _—EOL9% _ 32,96 _ Su.1b. . 0% __@.210 _0.2235. BT.._ ___ 0.0 _6.21...0.000. 3,028 4.57 11.64 3F0.16 ud.48 55.8 Bt.3_ .
A48 38,07 =B0.63 32,98 Ru_1q 50 n,23131 0.24%9 R 4.0 0.¢¢ 4.00¢ 2.775 4 e t1.77  33.97 50.64 631.2 T4
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TATES 751218 (Ya-*0-DAY)  opAv= 349 TFLT ao= 14 T MKSA - GASP - PALL 1975 FLIGHTS
TRAR _ _LAT_.__LCWG  PRESS__ _SUY __ 03 _  MEAS __TOTAL_0QCOR _ 227.1 302,31 292.0 307,5 307.0 31,1 322.4 329,7 371,3 401.9

Hiv¥ 53 ("EG {DEG ALT anG  PPB OFCHE CZORE (FFASUREL DOWRWARE SQLAR PLUX IN {E~05) W/ {CH*+2-NN) VAYELEKGTIH IN KN}

(38T kD) 2y (FETY __(DELG) (ATH=CK) BA. Pt NB 5] NE KB HE b33 BB 3|
14A5-8s 10,18 -40.29 31,82 _ 54,568 47 __ 0.235 _0,252 .0.0 1.4¢ 0,000 2,043 4,01 11,00 30.50 50.64 59,14 7.8 _
14071 5 33.29 =79.95 I3.6¢ 58.97 by 0.215 0.231 0.0 0.0 0.071 2.676 4.75 12,45 32.77 51,55 57.6 82.8
8002 30038 . =79.01  37.62  35.26 42 0.265 Ca26% _ _._ _ 0.0 Q.00 C.000 2,026 3,97 11.86 32.31 51.94 62.5 H4.4 ..
1311031 32,487 =79.24  3IB.8BE 55,56 40 0.233 0.252 0.0 1.56 C.000 2.451% 4.66 11.89 35,48 55.79 62.6 93.1
Al a3 3D 56 - s 05 30005507 38 0.780_ 0,238 0.0, 0.0C _C.096_ 2,808 __ _4.33__11.96 235.50_.55.18 __ 61.7.....90.9_
1-13-%5  Jd.b5 =Tk &1 34.99 56,104 36 0.2 G.231 b.8 1.5¢ C.000 2.939 4,91 12.21 34,50 54.56 63.4 49.5
31, 70 30,74 =TH.2T _39.99  9A.O2 37 0.218 0.269 R 8.0 0.6C 0.072 2,315 3.30 9.73 28,44 45,56 57.9 86,0 L
142331 30.18  -77,§5%  39.02 S5A.81 40 0.170 C€.183 RE H ¢.0 3.57 C.159 5,783 5.27 12.88 33.16 43.33 40.2 35,2
1422.32 .57 -T7.% 34.%7 56,77 _ 38 0.75% &.818 R®T N c.0 0.L¢ £,000 0,000 2.65 9.37 36,03 B7.57 196.4 447,71 oo
1424+42 33 u? -Td4.23 38.19 S6.77 38 0.235 0.254 H 6.0 0.¢C C.002 1.718 2.99 5.08 24.36 38.91 46.3 60.72
dato, 34 33,39 =7R.52 39,09 56,77 38 0.222..0.239 ___ 4 . 6.0 0.£C C,000 2.034_.3.24__ B.99 28.42 141.00 _ 46.3__ £3.1
1524 5 30,30 ~T78.41  3H.%H  55.78 aa 0.7243 G€.262 h| G.0 0.60 C.000 1.892 3.1 8.91 26.89 41.51 52.3 6845
1834317 30.22 -749,.10 38 99 S5A,78 _ BQ _ 0.g231 €.249 - b 6.0 Q.00 C.000 1,267 3,39 9.15 27.02 43.88 Su.2  6S.0 __ _.
F1313 23 33,13 =77.39  38.)%  5:.79 41 0.280 €.260 H] .0 0.£C C£.000 1.657 2.37 8.67 27.77 43,132 52.% 67,6
144 41 _0% _=-77.67 I8 19 55 8N _ &1 0.209 (.269 M_. 0.0 _0.¢0 0,000 1.53% 3.01 9.67 26,85 43,26 ug, 6 Tu.4
Tidle%d 29.97 =T9.% 34,79 56,31 43 0.249 0,269 ki 4.0 0.CC C.000 1.518 2.61 8.36 23.66 40.32 46.9 57.9
dsbio 8 208,89 -80.23 35 93 o643 9t __ 0.236 £.235 N Gt 0,000,000 (1.625. 2,80 Ba19 _22.47 __39.38__ 46.7__ 60.0
1«2« 1p  29.30 =-%0.5%1 39.39 56B.45 41 0.279 0.248 # 0.0 1.14  £.0u0  2.370 3,07 8,09 25.05 39,56 39.8 59.7
A 3 2372 -44.79 0 38.99 5A.80 52 o n.24% O0.260 .. M . 0.0. 4d0.CC 0.056 2.294 _ 3.00 8,89 26.74 43.13 Uue.y 65.7
fan 33 29 n3 -~81.06 138,93 AK6.M8 ui 0.231 90.2u9 [ 0.0 0.¢0 C,000 1.551 .46 10.16 27.18 N4.08 56.7 1.2
[Fra.51 2% %3 ~R1.3% 33.M0 56 90 82 5.3312 0.358 RE M. _0.0Q 0.CC €.000 0.C00 _ 2.8B5 8.47 31.43 65.91 76.9 $6.5 . _ ..
Posl 3 29.35% =di.05 38,471 S50.:3 L5 0.322 0.348 RT ¥ G.0 0.0C C.000 0.000 14,23 35.6% 61,20 126.3%9 2%8.3 508.3
et 1 20 Sl G 3V 9 Lo.S7_ 33 0,.230_. 0,269 o C.0___0.C0C CLO000 _1.822__ 3. 70 0.7V 28.3% M8.51__50.2__ 78.4
1 2> ‘o 24,43 -gt.22 35,99 56.M 33 0.224 0.241 R ¥ [N] 1.21 C.G80 .62 4.78 14,33 29,53 40,63 44.5 16.8
1=%1 13 24,64 81,060 39 N0 57.01 19 0.703 0,823 nrT ¥ _ C.0 6.¢C £,000 0.C00 1.35 5.53 20.78 4H.73 291.3 485.9
153 i 26,28 =oC.87 33 98 27,90 38 6,190 6.205 BRI M 0.0 0.CC 1.163 17.899 24,63 62.16 151.78 214.43 333.1 565.7
1832+ ) _26.1¢ -ul,% 3.7 H7.72 39 _0.2u7 C.267 _ M . G.0__ 0.00 0.069 1.786 2.90 B.98 27.27 u5.,45 1,4 70.1
T 12 25,37 -d 1.0 34077 S4. ) 42 0.232 0.250 H [ ] 6.00 GC.000 1.910 2.98 8,62 25.64 39,36 48,0 66,1
A0, 2y w3 =41.20_ 39,99 _SA.74 43 0,281 0,260 1 0.9 1.24. C.000__ 2,047 ___2.85 . _8.79 27,08 U%.70__45.8___65.7
19das}, 28,89 -&21.12 3 19 59 15 44 $.197 C.212 R N 0.0 5.65 £.287 6.562 4,47 12,69 36,02 23.471 25,6 37.3
191% a7 0,17 =s 1,39 38 3 59,39, 43 0,231 0.250 O B 0.9. _0.CC £.055. 2,063 2.58 7.82 23,73 39.12 az2.u 62.8
12 81 30049 -~8t.+3 4.8 60.C6 43 0.239 9.2-8 v .0 1.69 €.000 2,035 2.62 T.99 26,07 38.%0 43,4 63,3
Tits=11 3073 -91.87 32,73 50,52 ,41_  0.248 _Q.2n7 H . ..C.0 0.CC C.000 1,749 2.26 8,59 25,44 40.61 48,1, 66,2 .
117,22 31,01 -81.50 38,93 pn,.58 40 0,296 C.31% R N 0.0 0.00 C.000 0.0C00 2.62 8.6 19%.01 43,61 63.4  100.3
A1 38 30,24 =w1.83 3.0 61,485 33 0BT __CLAN7_ BTN Q.0 0,00 _C.000 _0.000 _ 0.Q0 ___3,57 _J4.1%._ 47.34__225.27_ 639,31
1327+03 31 33 =#1.21 3.7 »l.85 40 0.299 $.3fd BT M .0 5.20 ©£.185% 0.000 1.09 B.41 29.92 u3,32 y2.7  47.5
124, 7 31,09y -41.1% §4.9% p1,34 40 0.27¢ ¢.29_p W __ 0.0 _ 0.CC C,0Q00 0,000 | 3,38 9.93 32,92 58,14 _ 96,8 ,172.6 _____
125, 2 3%.31 =31.13 38.97 6£1.98 40 G.313 0.1338 q ¢.0 0.L0 C.000 6.€00 3.49  10.93 4C.15 76.23 1z7.4 210.7
152727 In,53%  =31.06 I4.79  H2,08 42 0.289 (.209 N 0.0 0.CC ©€.129 0,000 3,79, M.43 37,78 59,45 110.3  189.3.
T43,-32  A2.24  ~9w1.00 34.79 Al 10 41 0,272 0.233 L] ¢.0 0.0 C.000 0.C00 3.97 12.72 46.61 71.66 12u8,3 158.9
Jrizeat 29,706 =90.9%6_ 4.8 52070742 0.264  6.295 N 8.0 0.0 0,000 0,000 .32 _11.45 _36.50 65.46 __104.2 190.0_
11853 29,02 -80.9n 32,99 62,34 43 0.257 0,278 N C.0 0.CC 0.742 0.€00D 3.81 10.97 37.65 59.80 113.2 1%0.0
1130 1 23,490 _-40.42 31,99 £2.73 42 G.234 0.256 Ho_ 6.0 3.32 0,178 _ 9.000 _ 4.00 12.07 39.20 61.99 _ 93.9 163.0 ___
1133214 23,13 =&C.78  34.99 62.81 38 0.253 €.273 R % 0.0 13.C4 0.670 0.000 3.48 9.84 32.93 56.36 83.0 159.0
Aomdza 29,01 _=40.52_ 3495 63.C8_ 3% _0.174_Q.188_ _RT B ____C.Q 0.96 €.134 _3.919_ 2.137 6.08 19.BU 24,43 25.0 _ 31.5
119:51 29,310 -d0.50 34.98 63.57 s 0.281 ¢.304 N 0.0 0.€0 0,000 6,000 2,96 12,70 40,95 79.38 138.8 225.8
AV 4, e 2B =480 3L A9 ea A0 43 Du2ae 0.3C9_ M ___ 0.0 | 0.0C _€.000 _0.000__ 2,731 .9.27 _3T.16_ 63.32_ 113.2 167,3
17,3115 239,64 ~#L.50 134,98 64,672 42 0.261 0.282 T N 0.0 0.C0 ¢.Q00 0.C00 2.24 8.91 29.81 54.47 95.4 165.8
13192,.29 {3,360 ~80.50  34.99 HS.14 _ 42 0.283 Q.311__T W, 0.0 _ 0.€0 ©,000 0.000 _ 2.20 T.75 29.42 56,204 _88.0 164.4_
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TATS= 751216  (YR-40-DAY) DAY= 350

Arli. 6 o3t.08 0 =9C0%1 31.02 0 97.e9 207 0,121 -0.132 R L5.96 0 00318 6,752 5.38 0 14,18 u0.18 62.25 2W.1_ 23.3 ..

1513 31,36 «30.39 31,01 57.b4 257 0.204 0,223 R 0.C6 ©.000 1.362 4,02 10.38 28.5%4 45.7% 58.3 6%.7

pLT RKo= 11 HASM ~ GASP - PALL 1075 FLIGHTS
__TBAY __ _LAT____lGJG _PRLSS _ _SUN __ 03 _ HEAS TOTAL 0CODO_ 227.1. 302.3 292.0 307.5 307,0_ 311,70 322.4 329.7 371.3 401.9 __ _
TAM1+88 " TpEs {DEG ALT  ANG PP OZONE  CZORE (HEASUREC POWNWARD SOLAR PLUY IH (E-06) W/(CHa#2=§N) WAVELENGTH IN KH)

Ly o E)_ RET)_ {DEG} {ATH=CH) RE EE B HE R JE HE _____HE PR BR
Jlosub 30,33 -92.55 13.71_56.§9 _ 23_ _0.215 _0.221 A _ 0.0 0,00 ©.000 1.417  3.96 10.08 2B.14 48,53 . S58.8 _ 81.7 _.__
1414:56 30,36 -B2.81 17.29  55.08 33 0.246 0.255 A 0.0 0.LG C.000 %.333 3,73 10.97 33.23 52.10 62.2  83.1
1°21: 7 370,39 -53.,07 20,53 55,18 20 _9 236 0.246. .. _N._ €, 0 _9.00 0.000 1.651 U4.21 12,83 32,95 52,23 60,1 89.7 _.__
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Some of the data from the 1975 flights were reduced earlier and pre-
sented in Ref. 1.4, Results from flight 3 over Wallops Island have been
compared with balloon sonde and Dobson instrument measurements (Ref. 4.1).
All these data are compared with the recomputed UVS results in Table 5. 3.
For altitudes less than 40 kit the present and earlier (Ref, 1.4) UVS ozone
results are 1 excellent agreement. The averaged UVS total ozone 1s nearly
identical to the integrated sonde ozone, and about 5% greater than the Dobson
ozone, In view of the fact that all UVS measurements 1m Table 5, 3 were with
esun>590= the agreement is excellent., The extrerne non-standard operating
conditions for the UVS in the Rayleigh scattered light only mode make the
UVS derived ozone (for 8;,,,>59°) uncertain by more than +5%, probably as
high as il()%, for altitudes less than 35 kft., Above 35 kit the UVS ozone
values become even more inaccurate because much of the Rayleigh scatter-
ing fakes place in the ozone layer, and the measured solar UV attenuation
becomes a complicated function of the ozone thickness and vertical distrib-
ution {this was discussed briefly in Ref. 1.4). The last three values for
UVS ozone 1n Table 5. 3, being for Gsun>650, are not listed in the data tab-
ulations, which are cut off at © = 659, but were taken frorn the full data
listings.

sun

The data tabulations do not winclude all the tumes presented in Ref. 1. 4,
because the magnetic tape data did not anclude all the time covered by the
strip chart recordings used for the data presented in Ref. 1.4,
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Table 5.3

Comparison of Ozone Measurements for the
Wallops Island Flight of Dec. 2, 1975

Time Integrated  Measured Meas. here

GMT Altitude % un Measureds® Totalx gsonde ozone ozone Ra.tlo(Meas 'Ref T 4)
(hr~-main) {kft) (deg) ozone ozone (Refs, 1,4 &4.1) (Ref.l.4) ) T

1657 14.7 59. 4 0.322 0.333 - - -

1734 20,0 60.9 0.333 0,347 - -

1745 20,0 60.4 0. 341 0. 355 - -

1807 25,0 63.0 0. 346 0. 364 - -

1822 31,1 64.0 0.309 0.329 0.312 0.312 0.990

1836 31.1 63.7 0. 307 0.328 0.312 0.310 0. 990

1853 35.0 66.3 0.307 0.332 0.307 0.319 0. 962

1917 40,0 69.3 0.279 0. 304 0.301 0.250 1.116

1926 40,0 69.3 0,267 0.291 0. 301 0.233 1. 146
tO3 averages for Alt, =35 kft 0.324 0. 341 0.314

¥From Ref, 4.1: Dobson tO3 = 0.324, Integrated sonde t03 = 0,340

#Listed values are averages of three consecufive measurements, All measurements are
approximately at 38°N lat., 75°W long., +1°.

Note: all ozone values are i1n atm-cm.



5.4 Gomparison of UVS Derived Columnar Ozone with
Dobson Station Measurements - Fall 1976

The Latitude Survey flights of 1976 overflew several Dobson Stations,
allowing the comparison of UVS derived total ozone thicknesses with those
obtained from the Dobson instruments. A tofal of nine stations, not all of
them listed 'in Ozone Data of the World (Ref. 5.4), were overflown, and are
listed in Table 5.4 (note that American Samoa was not strictly overflown,
as there was still'a 1° latitude difference).

As of June 977 Dobson data for five overflights have been received
(D. Briehl, persomnal commumcation), and these are compared with the UVS
derived total ozone, as discussed in Section 5,1, in Tables 5.5 to 5.10. The
comparison results are summatized in Table 5.11.

The Mauna Lioa comparison on flight 5 is given in Table 5.5. Since
flight 5 was a dawn flight, there is not much UVS data for solar zenith angles
less than 60°, Thus the Mauna Loa comparisons are for near the end of the
flight, and are at comparatively low altitudes, The cgmparison is, however,
quite good, with the Dobson and UVS data averages being for nearly the same
time. The Dobson data show about 7% changes in an hour, so the less than
2% disagreement of the Dobson and UVS total ozone 1s better than the vari-
ability in the Dobson-measured total ozone,

The Hobart comparison on flight 9, given in Table 5.6, also shows
excellent agreement between Dobson and UVS total ozone values, For this
comparison the high altitudes and small solar zenith angles are conditions
for the most reliable UVS results. There 1s some diurnal variation evident
in the Dobson ozone data, but near the time of the comparison the variations
are small, only about 2% 1n an hour. The UVS and Dobson total ozone values
agree to about 2%. Note that the UVS total ozone includes a 7% addition to
the measured ozone value, whereas for the lower altitude Mauna Loa data
the addition 15 less than 3%.

The Aspendale comparison on flight 9, given in Table 5.7, has com-
parisons with UVS data from three different albitudes. The higher altatude
derived UVS total ozone values are about 4% low, while the low altitude
(10.2 kft) value 1s 1.6% high, The average for all UVS total ozone values
15 2.5% low, when compared to the Dobson data. This type of disagreement,
while not large, could be due to a vertical ozone profile different from that
corresponding to the averaged distribution used in the procedure to convert
the measured UVS ozone to total ozone. Since the Dobson data show only
small variations (less than +3% from the average), the 1 hour difference be-
tween the tumes of the comparison measurements should not be a sigmficant
factor. The comparison suggests that UVS and Dobson total ozone agree to
2%, with the conversion to total ozone possibly adding another 2% disagree-
ment for high altitude UVS measurements,
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UVS data from flight 11 are compared with Hobart Dobson data 1n
Table 5.8. The Dobson data, taken from about local noon on through the
afternoon, show +7% variation about the average of the four measurements,
The 0057 GMT Dobson measurement 1s about 7% higher than the UVS aver-
age for about 1 hour earlier. The UVS and Dobson average agree almost
exactly. Extrapolation of the Dobson data back 1 hour from the 00567 and
0205 GMT measurements would give a large c“hsa,greement, but for a ques-
tionable Dobson ozone value., In view of the large variations in the Dobson
data, it seems best to use the average for comparison with the UVS total
ozone, but to consider the resulting ratio (0,997) as uncertain by at least
a few percent,

The comparison with the Macquarie Island Dobson data for flight 11
is given mn Table §,9. The 0053 GMT Dobson measurement used for com-
parison 1s almost :identical-to the average. The variation 1s +3% about the
average, less than half that for Hobart on this flaght, The UVS total ozone
18 5% lower than the Dobson measurement made an hour earher.

The tabulated UVS data for flight 11 (pp. 34-35) show that the UVS
total-ozone only varies by +2% maximum during the overflight periods for
each of the two Dobson stations. Thus there was no significant latitude
structure in total ozone near the Dobson stations during the overflight
period, However, the data from flight 11 show that at 4595 latitude the
total ozone at 0023 GMT and 149°E longitude was 0,314 atm-cm, and at
0338 GMT and 171°E longitude 1t was 0.345 atm-cm (both are averages
of 2 consecutive readings). Thus for a difference of 3 hours and 220 in
longitude, the total ozone increased by 10%. (The ozone density data show
a significant concentration of czone at 0338 GMT and 37 kft, indicating pos-
sible partial penetration of the aircraft into the stratosphere at this time.)
The UVS data thus show that there was some structure i1n the longifudinal
total ozone distribution, and are in agreement with the variability observed
in the Dobson data 1if it 15 assumed that this structure was convected past
the Dobson stations during the several hours covered by the various data
in Tables 5.8 and 5.9. The comparisons for this flight may thus be subject
to errors intrecduced by the total ozone variability over the Dobson stations,
and the 1 hour difference between Dobson and UVS measurement tames.
The Dobson-UVS total ozone differences i Tables 5.8 and 5.9 are thus likely
to be maximum deviations, with the actual agreement being significantly
better.

The comparison of UVS total ozone with the Wellington Dobson data for
flight 13 are given in Table 5.10. FHere only one Dobson measurement for
about 2-1/2 hours after the overflight 1s available. The agreement 1s to 2%,
but the tabulation of UVS data for flight 13 (pp. 37-38) shows latitudinal vari-
ations, so the comparison may be influenced by the substantial time differ-
ence, )
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Table 5.4

1ist of Dobson Stations for Comparison with UVS
Ozone Column Measurements for the Fall 1976 Flights

Station Latitude Longitude Flight numbers for

Name ({deg N) (deg E) comparisons#
Mauna Loa 19.53 ~-155.58 5/6,7/ -
American Samoa -14,25 -170.57 -/-/14
Mildura -34. 00 141,92 -/ 10/~
Aspendale -38.03 145,10 9/-/-

Cape Grim -40. 68 144. 68 -/9,11/ -
Wellington -41,33 174. 82 13/-/ -~
Hobart -42, 83 147.50 9,11/-/-
Invercargill -46, 42 168.32 -/11,12/ -
Macquarie Island -54, 48 158. 97 11/-~/12

*Flight number order 1s: Comparisons made/ Possible additional
comparisons/ Flights at same latitude but different longitude,
Possible additional comparisons indicates that UVS ozone data
exist, but Dobson station data have not been obtained. The
possible comparisons for Mauna Loa are actually about 30

longitude to the west,
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Table 5,5

Comparison of UVS Columnar Ozone with Dobson Data
from Mauna Loa - Flhight 5, Nov, 1, 1976

Dobson Ozone Data (Use average of underlined values for comparison):
Time (GMT-hrs-mn): 1753, 1757, 1946, 1951, 2033, 2036
Total ozone {atm-cm): 0,265, 0.265, 0.246, 0.246, 0,265, 0.266

Averages for comparison: 1852 GMT, 0.256 atm-cm

UVS Ozone Data {Use average values for comparison}:

Time (GMT) Lat, Long Alg, ®sun Meas. Total
(hrs-min) (deg N, deg E) (Ift) (deg) ozone ozone
1845 19,61, -155.53 14,9 59.9 0,244 0,252
1903 19.58, -155. 61 11.0 56.4 0.246 0.252

Averages for comparison: 1854 GMT, 0,245, 0,252 atm-cm

So: Measured UVS 0. 957
Dobson
Total UVS
Dobson = 0.984
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Table 5.6 |

Comparison of UVS Columnar Ozone with Dobson Data
from Hobart - Flaght 9, Nov, 10-11, 1976

Dobson Ozone Data (Use average of underlined values for comparison):
Time (GMT-hrs-min): 2058,2206,2304, 0006,0057,0202,0410,0508,0609,0716

Total ozone (atm-cm): 0.336,0.332,0.326,0,317,0,311,0.317,0,325,0.326,
0.330,0.339

Averages for comparison: 2235 GMT, 0.329 atm-cm

UVS Ozone Data (Use average values for comparison):

Time (GMT) Lat, Long Alt, Bsun Meas. Total
(hrs-main) (deg N, deg E) (ft) (deg) ozone ozone
2229 -42.16, 146,43 29.6 50.8 0.298 0.316
2233 -42.60, 146. 97 35.8 49.7 0.298 0,320
2242 -42,02, 147.26 39.0 47.8 0.303 0.331

Averages for comparison: 2235 GMT, 0,300, 0.322 atm-cm

So; Measured UVS = 0.912
Dobson
Total UVS _
Dobson 0.979
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Table 5.7

Comparison of UVS Columnar Ozone with Dobson Data
from Aspendale - Flight 9, Nov,10-11, 1976

Dobson Ozone Data {Use underlined value for comparison):
Time {(GMT-hrs-man); 2058, 2112, 2129, 2126, 2226,0545, 0622, 0635
Total ozone {atm-cm): 0.322, 0.324, 0.315, 0.314, 0.318,0.323, 0.326, 0.336
Value for comparison: 2226 GMT, 0.318 atm-cm

UVS Ozone Data (Use average for total ozone only);

Time (GMT) Lat, Long Alt, Bsun Meas, Total
(hrs-main) (deg N, deg E) (kft) (deg) ozZone ozone
2317 -38.17,145.26 39.0 41,7 0.282 0.307
2319 -37.98,145.04 39.0 41.4 0.278 0.303
2333 -38.06,145,13 25.0 38.9 0.291 0. 306
2357 -38.00,145.09 10.2 34.6 0.315 0.323

Averages for comparison: 2332 GMT, 0.310 (total) atm-cm

So: Alt(kEt) Measured UVS/Daobson » Total UVS/ Dobson
39.0 0. 881 0,959
25.0 0.915 0. 962
10.2 0. 991 1.016
Total UVS
( Dobson ) = 0.975
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Table 5.8

Comparison of UVS Columnar Ozone with Dobson Data
from Hobart - Flight 11, Nowv. 12-13, 1976

Dobson Ozone Data {Use underlined value for comparison):
Time (GMT-hrs-man): 0057, 0205, 0301, 0510
Total ozone (atm-cxn): 0.328, 0.294, 0.286, 0.319

Value for comparison: 0057 GMT, 0.328 atm-cm
(Averages: 0246 GMT, 0. 307 atm-cm)

UVS Ozone Data (Use average values for comparison):

Time (GMT) Lat, Long Alt, Osun Meas. Total
(hrs-main) {deg N, deg E) {kft) {deg) 0 Zone o zone
0002 -42,64,147.33 35,0 34.4 0.282 0,302
0004 ~42,89,147.55 35,0 34,1 0.290 0.311
0006 ~-43,14,147.74 35.0 33.9 0.285 0.306

Averages for comparison: 0004 GMT, 0,286, 0.306 atm-cm

So: Measured UVS _ Meas. UVSY _
Dobson = 0.872 (Dobson Av) = 0.932
Total UVS ¢ Total UVS
Dobson - 0+ 733 (Dobson Av) = 0997
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Table 5.9

Comparison of UVS Columnar Ozone with Dobson Data
from Macquarie Island - Flight 11, Nov, 12« 13,1976

Dobson Ozone Data (Use underlined value for comparison):
Time (GMT-hrs-min): 1942, 2140, 0004, 0053
Total ozone (atm-cmy): 0.365, 0.358, 0.347, 0.358

Value for comparison: 0053 GMT, 0,358 atm-cm.

UVS Ozone Data {Use average values for comparison);

Time (GMT Lat, Long Alt.  Ssun Meas, Total
(hrs-min) (deg N, deg E) (kft) (deg) ozone ozone
0147 -54,31,158.74 35.0 37.1 0.317 0. 340
0151 -54,49,159,54 35.0 37.6 0.318 0. 342
0154 -54,38, 160,00 35.0 37.7 0.318 0. 342

Averages for comparison: 0151 GMT, 0.318, 0.341 atm-cm

So: Measured UVS - 0.888
Dobson
Total UVS
Dobson 0.953
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Table 5. 10

Comparison of Columnar UVS Ozone with Dobson Data
from Wellington - Flight 13, Nov. 16, 1976

Dobson Qzone Data:
Time (GMT-hrs-mn): 0339

Total ozone (atm-~cm): 0,362

UVS Ozone Data (Use average values for comparison);

TIME (GMT) Lat, Long Alt. Bsun Meas. Total
{h¥s-man) (deg N, deg E) {kft) {deg) czone ¢zone
0114 © -41.59,174. 47 31.8  26.9 0.345 0.370
0116 -41,39,174.74 32.9 27.2 0.340 0.369
0118 -41,17,175.02 33.0 27.4 0.339 0.367

Averages for comparason: 0116 GMT, 0.341, 0.369 atmm-cm

Sa: Measured UVS = 0.942
Dobson
Total UVS
Dobson 1.019
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A summary of UVS-Dobson total ozone ratios 1s given in Table 5.11.
The average of what are considered to be the six best values is 0,985, show-
ing that the UVS and Dobson total ozone values agree to 1.6%. This is about
the same result derived from the two AT=0hr measurements, with the first
2 entries in Table 5,11 giving an average rafio of 0.982. The UVS total ozone
values thus agree with the Dobson data presented here to about 2%. As dis-
cussed earlier, the data for flight 9 over Aspendale indicate a possible +2%
additional variation in the conversion of measured ozone to total ozone,
caused by extreme deviations in the vertical ozone profiles from the aver-
age used in the conversion procedure, Overall, the UVS total ozone values
are generally in the range of 0% to 5% below the Dobson values.

Calculations summarized 1n Ref, 5.5 show that Dobson measurements
can vary by up to a few percent from the true total ozone because of vari-
ations in the vertical temperature profile and the dependence of the ozone
absorption cross section on temperature (Ref, 3.4). As already discussed,
the conversion of UVS measured ozone to total ozone can also have errors
of +2% or so for non-standard vertical ozpne profiles, which are not uncom-
m(;;]. as illustrated by the data in Ref. 5.6. Thus the agreement of thé UVS
and Dobson total ozone values are excellent, and within the accuracy possible
without more detailed conversions.

All of the ozone values from the UVS are derived from the narrow band
(NB) (2 nm) filter measurements, and are thus directly comparahle to the
Dobson measurements, which are about 1 nm bandwidths., For the 1976
flights an additional set of two broad band (BB) filters (=12 nm) was used.
GComparison of the BB calculated ozone thicknesses to the NB results show
systematic deviations of 30% high for small §_ , to nearly equal at esu.n = 70°,
The results are summarized in Table 5,12, which compares measurements
made 1in the 30-40 kft altitude range. ';‘he analysis procedure is identical to
that for the NB filters, using calculated responses to derive the leakage flux

and effective czone absorption cross section, as described in Section 5.11.

The BB filter ozone data give an inherently less accurate ozone mea-
surement, since a given change in ozone thickness produces a sigmificantly
smaller attenuation change than the corresponding optimum NB filter, The
normal UVS operating mode uses the one or two best {in the sense ¢f show-
1ng "optimum' atteauation for that particular time) of six NB filters for a
given ozone measurement, and thus achieves better accuracy over a wide
range of ozone thicknesses, This 1s particularly necessary for large esun
angles, where the attenuation path of solar UV through the ozone layer may
be as large as 0.6 to 1 atm-cm.

Our findings are simalar to the results reported in Ref, 5.7, where
Dobson and Filter Ozonometer measurements were directly compared.

Most of the total ozone measurements from the USSR and Eastern Europe
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are made with Filter Czonometers, with BE filters with full-width-at-half-
maximum. transmission bands of about 25 nm (Ref, 5,7). The data in Ref,
5.7 show that these BB Filter Ozonometers give values of total ozone about
10% low for small 8, and up to 30% high for large Bg,,, When compared
directly with Dobson spectrophotometer results, The UVS results, using
a modified method of data’analysis with leakage flux subtraction, show a
similar magnitude deviation, although with an opposite dependence on 8g .,
It should be possible to devise a corrected analysis procedure, poss:Lbly
involving more than a three parameter fit to the calculated response as
shown in Section 5,1.1, which wall give more accurate ozone thicknesses
from the BB filter measurements, However, the BB filter derived ozomne
values are unhkely- to equal the accuracy obtainable with an optimally atten-
nated NB filter. The UVS data ana1y51s procedure weights the different NB
calculated ozone values to emphasize the optimally attenuated measurements,
and so should always give an ozone thickness more accurate than that obtain-
able irom BB filter measurements, The UVS accuracy should be sumilar to
that of the Dobson instruments, since the wavelength band widths are com-
parable (1~2 nm), This indeed was found from the direct comparisons pre-
sented earlier.

Smce there are some deviations between Dobson and Filter ground
based Ozonometers, the UVS could be used to provide direct comparison
of such ground ozone sgatmns‘by a sua.tal? le overflight program, ©Should it
become possible 1n the future to make flights with the UVS and other in-
struments over some of the Filter Ozonometer stations in the USSR and
Fastern Europe, -this would provide data of considerable, use in eliminating
possible systematic differences between different ground based ozone stations.

The UVS columnar ozoné measurements for addifional ‘posmble com-
parisons with Dobson data are.summarrzed in Table 5,13, These are from
overflights of Dobson statjons for which no Dobson data have been received.
The UVS measurements ave generally averages of two or more entries from
the Tables 1n Section 5.2, Note that American Samoa was not actually over-
flown, the UVS data being for a locafion:19North of the coordinates in Table
5.4. Only unflagged data‘have been used to obtain'the averages in Table5.13.
Not all the stations are listed in "Ozone Data for the World" (Ref, 5.4), but
are from a list supplied by NASA,
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Table 5.11

Summary of Comparison of UVS Columnar Ozone with
Dobson Data for Fall 1976 Flights

Date Dobson Av. Alt, (Meas. UVS) (Total UVS) Gomments
Flight {1976) Station (k£) Dobson Dobson a)
5 Nov, 1 Mauna Lipa 13.0 0,957 0. 984 AT=0 hr
9 Nov. 10-11 Hobart 34.8 0.912 0.979 AT=0 hr
Aspendale 39.0 0.881 (0.959) AT=1 hr
g 25.0 0.915 (0. 962) "
" 10.2 0,991 (1.016) "
n {28. 3) - 0.975 M
11 Nov,12-13 Hobart 35.0 0.872 (0. 933) AT=1 hrb}
i 35.0 0.932 0.997 c)
Macquarie 35,0 0. 888 0.953  AT=1hz¥
13 Nov, 16 Wellmgton 32.6 0. 942 1,019  aT=2Yhr
Average of 6 values not in parentheses = 0.985

a) AT is the approximate time lapse between the UVS and Dobson
measurements being compared,

b) The Hobart Dobson data show sigmificant variations (see Table 5.8},
so the AT=1 hr may be a factor in the disagreement,

¢} These values are for the average of the four Hobart Dobson measure-
ments (see Table 5.8).

d) The Macquarie Island Dobson data show significant variations (see
Taole 5.9), so the AT=1hr may be a factor in the disagreement,
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Table 5,12

Comparison of Broad Band and Narrow Band
' UVS Measured Ozone Column Values

Solar zemth (L;Ieasured BB ozone)
angle (deg) Measured NB ozone

10 1.32
15 1.31
20 1.30
25 1.29
30 1.31
35 1.25
40 1.23
45 1.16
50 1.14
55 1,12
60 1.09
65 1.04
70 1,00

Note: All data are for 30-40 kit altitudes,
and. are from the 1976 Latitude Survey Flights.
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Table 5.13

UVS Golumnar Ozone Data for Possible Future Comparison
with Dobson Measurements

Flight Date GMT?  lLat, Long  Alt, Meas, Total

Dobson Station No, (1976) (hrs-min} (degN, deg E) (kit) ozoned) ozonea)
Mauna Loa 6 Nov.3 2022 19. 4, -158.0 26.8 0.224 0.236
2254 20.0,-158,0 22.8 0.232 0.243

7 Nov. 7 2102 19,.4,-158.2 28.1 0,226 0,239 -
American Samoa.c) i4 Nov. 17 2232 -13.2, -170.3 20.7 0,227 0. 236
Cape Grim 9 Nov. 10 2132 -40.4,144,8 37.0 0.289 0,315
2152 ,-40.6,144.7 21,0 0.307 0.321
2210 -40,7,144.8 10.2 0.314 0.321
2254 -40.6,146.7 39.0 0.297 0. 325
11 Nov. 12 2345 -40,7,145, 8 35.0 0.279 0.299
Maildura 10 Nov, 1] 2135 -34,8,142,5 31.1 Q.285 0. 305
2151 ~-34,5,142,2 25.0 0.282 0.298
2205 -34.4,142.0 15,0 0,292 0.303
Macquarie Island 12 Nov. 14 0427 -54.4,168.9 33.0 0,320 0.342
Invercargill 11 Nov, 12 0323 -46,4,168.7 37.0 0.322 0. 354
12 Nov. 14 0325 -46,5, 168, 6 33,0 0,320 0. 341

a} Units are atm-cm.

b) Some listed values are averages over ftwo or more measurements,

c) American Samoa 1s actually 1° further South in latitude.
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5.5 Latitude Ozone Profiles for the Fall 1976 Flights

Several of the Latitude Survey flights in the Fall of 1976 have good
UVS ozone measurements over a large latitude range. These data can bhe
combined to give the north-south variation of total ozone for November
1976. The data are for longitudes near 170°E for the southern maost lat-
itudes, and for longitudes near 130°W for the northern most latitudes.

Total ozone data deraved from the UVS measurements on five Lat-
itude Survey flights are plotted in Fig, 5.3. These data show the ozone
minimum near the equator, the rise between about 1593 and 45°S, and
strong latitudinal structure at about 28°N and 379S. More detailed plots
of the UVS measured ozone above flight altitude are given in Figs. 5. 4,
5.5 and 5.6. These figures show the two latitude structures and the flat
profile near the equator. Note that Fig. 5.3 shows total ozone corrected
to ground level, while Figs. 5.4, 5,5 and 5.6 show UVS measured ozone
above the flight altatude,

The structure in total ozone at 37°S appears to be rather wide if the
data from flight 13 is compared to a smooth joining of the data from flight
12 {further south) and the northern most part of the flight 13 data., Actually,
the region from 35°S to 50°S also shows variability with time and longitude.
This 15 1llustrated by data from flight 11 which are plotted in Faig, 5.7.

Here the measured UVS ozone for the southbound and northbound legs of
the flight are plotted and show a sigmificant change in ozone for about a 20°
shift 1n longitude.

A more detailed ""graph' of the UVS total czone results 1s given in
Table 5.14, where total czone values for every two degress of latitude are
given for 29°S to 55°9S. The values are located approximately at the correct
longitudes, and the date in November 1976 is given in parentheses. A sub-
stantial increase in total ozone 1s seen to occuxr from about 145°E to 180°E
longitude, The data from Nov, 12-13 show an east-west gradient in fotal
ozone for the range 47°S to 50°S, with the increase being in excess of 0.5%
per degree of longitude at the masimum gradient, The data near 5005 and
170°E show some tume dependence, with.about a 5% decrease in total ozone
from Nov. 12-13 to Nov. 14,

The UVS total ozone data, while showing some latitudinal and time
variations, nevertheless give a reasonable picture of the Noxth-South vari-
ation of total ozone, as shown in Fi1g. 5.3. For clarity, not all the data tab-
ulated in Section 5.2 are shown m Fig, 5.3, The additional data fill 10 some
of the gaps 1n Fig. 5.3, and give some mmformation on the time variabality
of total ozone, Overall, the total ozone profile shown in Fi1g. 5.3 gives an
excellent picture of the latitudinal distribution of ozone, as well as showing
the latitude regions where ozone variability is found to be greatest.
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Table 5.14

Time and Longlﬁude Dependence of Total Ozone at
Latitude 30 to 55 Degrees South in November 1976
,Lasted are total ozone (atm-cm) and (date(Nov. 1976))

Long . |
Lat, (deg E) .
(deg S) 140 150

160 170 +180 -170
~ 29 0.296(9)} 0.297(16)
31 6.295(9) 0.294(16)
33 i 0.308(9) 0.304(186)
35 0.308(11) 0.326(16)
37 0,300(11) 0.383(16)
39 ., 0.308(11) 0.365(16)
‘ 0.300(12-13) ‘
41 0.325(11) 0.366(16)
43" 0.306(12-13)
45 ., . 0.314(12-13) 0.335(14)
47 " 0.323(12-13) 0.342(14)0.345(12-13)
49 0.326(12-13) 0.339(14) 0.358(12-13)
, 0.363(12-13)
51 0.329(12-13) 0.341(14)
0.354(12-13)
53 0.335(12-13) 0.340 (14)
55 0.342(12-13) 0.343(14)
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6. CONCLUSIONS AND RECOMMENDATIONS

The Panametrics' UV Spectrophotometer was successfully flown on
fifteen Lafitude Survey flights 1n the NASA CV-990 in the Fall of 1976.
Several overflights of Dobson spectrophotometer gtations allowed the UVS
derived total czone measurements {o be compared with the Dobson results.
The UVS data from the complete flight series give a good picture of the
North-South (latitudinal) distribution of total ozone in November 1976.

The absolute accuracy of the UVS derived values for ozone above the
flight altitude 1s estimated to be 3%, as discussed in Section 3, This accu-
racy 1s determined by laboratory calibration measurements, and responses
calculated from measured ozone absorption coefficients and the solar spec-
trum in the 300 nm region. No adjustments have been made to the UVS data
to force agreement with other measurements.

The comparison of UVS derived total ozone with the Dobson measure-
ments presented here shows agreement to +2%. As discussed in detail in
Section 5.4, this agreement is for those cases considered to be most valid
for comparison, and 1t is alsoc obtained from the two cases where the com-
parison should be the best. The UVS derived total-ozone values average
about 2% less than the Dobson results. GComparisons made with UVS data
from different altitudes suggest that for very high altitudes with substantial
penetration of the aircraft into the ozone layer, the procedure to corregt
UVS measured ozone to total ozone can result in an additional 2% decrease
n UVS total ozone compared to Dobson total ozone. This effect might be
reduced by improvements in the proceduyre used to correct for the colum-
nar ozone below the aircraft.

The UVS operated properly and reliably on the CV-990 flights, Lat-
itude profiles of UVS measured ozone near the equator show that for flat
(longitudinal} ozone profiles the variation, or reproducibility, of the UVS
ozone is betterthan+1% These results indicate that the photodiode version
of the UVS should operate reliably and easily on the commexrcial aircraft of
the NASA Global Air Sampling Program (GASP).

The UVS data from the Fall 1976 Latitude Survey flights provide a de-
tailed view of the north-south variation in total ozone, including the struc-
ture which exists near the mid-latitudes (300 to 40° N or S). The UVS data
are for only one latitude-longitude path over the Pacific Ocean, but still pro-
vide important data onthe ozone distribution in that region as 1t existed in
November 1976.

The operation of, and results from, the UVS on the Fall 1976 flights

demonstrate its accuracy and potential for further contribufion to improv-
ing world ozone data. The UVS would be a useful addition to the NASA
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package on board commercial aircraft used 1n the GASP. The data acquired
from such instruments would provide information on the detailed latitudinal-
longitudinal structure of total ozone, and aid in interpreting the large vari-
ability in total ozone measured by Dobson stations.

An important use for the UVS would be in a program to intercalibrate
the various ground-based total ozone stations, in particular the Dobson and
M-83 Filter ozonometers. Measurements have shown that the Dobson and
M-83 Filter ozonometers can give differences of more than 20% 1in total
ozone (Ref. 5.7). Since the Filter ozonometer 1s used primarily in the USSR
and Eastern Europe, this can lead to systematic errors in world ozone pro-
files. Such a systematic error has been inferred in Ref, 6.1, where com-
parison of the total ozone and temperature profiles over Europe were found
to be in disagreement, contrary to expectations. The author concluded that
as of 1973 total ozone results were unreliable, and felt that further compar~
1son of ozone instruments was needed. The need for intercomparison of
ozone stations, both Dobson and Filter type, was strongly expressed in Ref.
6.2. The effect of instrumental differences on analyses of total ozone pro-
files and seasonal changes, and the necessity to reduce these effects by in-
tercomparison of stations, was also noted in Ref. 6.3. The UVS would be
an excellent instrument to provide these intercomparisons.

Satellite mounted instruments have been developed to measure total
ozone and its vertical distribution from infrared (IRIS, Ref, 6.4, 6.5) and
backscattered solar ultraviolet (BUV, Ref. 6. 6) radiation The IRIS total
ozone results agree with mid-latitude Dobson data to about 6%, with poorer
agreement 1n the tropics (Ref., 6.4, 6.5). The BUV and Dobson total ozone
results differed by 40.02 atm~cm (standard error, Ref. 6.5). Satellite ozone
data, while providing wide coverage, also have some limitations. Iatitud-
inal coverage 1s generxally 1-2 degrees per pomnt, while longitudinal coverage
is about every 20 degrees, and measurements are all at nearly the same
local time, which changes slowly throughout the year. Newer satellites
should provide more complete longitudinal coverage (Ref. 6.7), and reduce
the aliasing pfoblem in using satellite data for ozone variability studies
(Ref. 6.8, p.5). However, the local time problem still remains, and sea-
sonal maps of total ozone prepared from satellite data may have some com-
ponent of daily variation in fotal ozone included. Additionally, the satellite
instruments must operate for many years without the opportumty for labor-
atory calibration.

The UVS can help provide ground-truth for many satellite ozone mea-
surements, The inclusion of a UVS in the commercial aircraft GASP pack-
age would provide much comparison data with satellite ozone measurements
under a wide variety of solar zenith angle conditions. Time and position co-
incidence of UVS and satellite measurements are likely to be much more
common than for Dobson station satellite coincidences. This is particularly
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amportant because of the observed longitudinal variabuity in total ozone (Ref.
5.2, p 16, also indicated by some of the UVS data discussed in Section 5.5).

The latitudinal structure in total ozone measured by the UVS and dis-
cussed 1n Section 5.5 makes it desirable to fly the UVS on future CV-990 Lat-
itude Survey type flights, This would allow measurement of the variability in
the structure observed in the latitude profiles, as well as the observation of
seasonal.changes in the overall profile. A particularly interesting set of
measurements would come from flights with the UVS into polar regions dur-
ing and after large Solar Proton Events (SPE's} producing Polar Cap Absorp-
tion (PCA's). Calculations (Ref. 6.9) indicate that such events predpce large
quantities of mtrogen oxides in the upper stratosphere, and so can reduce the
amount of ozone in the polar regions. It has been reported (Ref. 6.10) that
for the August 1972 SPE the predicted total ozone reduction over the poles i1s
20%, while satellite measurements indicate an approximately 16% decrease,
UVS measurements of this effect can help determine the precise relation be-
tween SPE particle fluxes and the amount of polar cap ozone depletion,

Inclusion of a UVS in the GASP package would increase the usefulness
of the ozone density data currently being obtained. The GASP ozone density
data have been used to study the flow of tropospheric ozone (Ref. 6.8), and
an extensive set of ozone density data from commercial aircraft over Europe
and Africa has been used to study the tropospheric ozone distribution and its
seasonal variations (Ref, 6,11). Use of the UVS 1n commercial aircraft cov-
ering a polar route might be very useful in obtaimng before, during and after
total ozone data for the SPE - PCA events discussed above.

The main conclusions of this report can be swunmarized as follows,
Conclusions

1) The calculated absolute accuracy in UVS measured ozone is 13%.

2) The UVS derived total ozone agrees with the Dobson dafa presented here
to +2%. There may be an additional 2% deviation in UVS total ozone
values derived from very high altitudes, caused by the conversion from
measured to total ozone by use of measured O3 densily to estimate the
columnar ozone below the aircraft.

3) For normal aircraft operating conditions the UVS dexrived ozone values
are very stable, with the variability, or reproducibility, being better
than i].O]o.

4) The UVS ozone results for the Fall 1976 Latitude Survey flights give a
good latitude profile for ozone over the Pacaific in November 1976,

5) The UVS should operate reliably and easily on the commercial aircraft
of the GASP.
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The main recommendations of this report can be summarized as

follows,

2)

3)

4)

5)

Recommendations

The UVS would be a useful addition to the NASA package on board the
commercial aircraft used 1n the GASP,

The procedure used to convert measured columnar ozone above the
aircraft to total ozone should be refined for high altitude measurements
to reduce as much as possible the deviation introduced by this converw
sion,

The UVS would be very useful in a program to cross-calibrate ground
based total ozone stations. A program of overflights of many such
stations would greatly reduce uncertainties which currently exist,
particularly between the Dobson and M-83 Filter czonometers

UVS derived total ozone measurements should be compared with satel-
lite measurements to provide additional cross-calibration of instruments
and data analysis methods. Flights with the UVS could be planned to
provide precise time and location coincidence with the satellite mea-
surements,

The UVS should be used on as many CV-990 Latitude Survey type flights

‘as possible, in order to obtain more data on the latitudinal structure

and seasonal variation of total ozome. Flights into the polar regions
during and after PCA's would provide data on ozone destruction by
such natural phenomena.
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