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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 guidance 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 in the NASA CV-990 in the fall of 1975, the 

project was supported by the NASA Lewis Research Center through the 

Office of Naval Research. Technical guidance was provided by Mr. Porter 
J. Perkins of the Lewis Research Center, Mr. Louts 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 Latitude 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-All the UVS data (ozone values and fluxes) presented here have been 
archived on a magnetic tape at the Lewis Research Center, The tape 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 750 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 650 solar zenith 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 CLAP program 
(Ref. 1.1), during which an extensive upper atmosphere monitoring system 
was installed (Ref. 1.Z) on the hiLgh altitude WB57F. The UVS was flown 
successfully on more than 80 missions during the course of about three 
years 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 aircraft. As a result of this experience we became convinced (R:ef. 1.3) 
that such a UV spectrophotometer (UVS) would make a useful addition to 
both the 747 and CV-990 instrument 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 instrument design became ob
vious as a result of this test, including replacement of the photomultiplier 
by a UV photodiode. Thus, a follow-on effort took place in which (1) the 
modifications were made, (Z) 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 that a similar UVS package could, in fact, be 
designed for long-term operation on the CV-990, 747 or other high altitude 
airc raft. 

The desirability of replacing the photomultiplier with the photodiode,
 
when long-term application is the objective, was discussed in Ref. 1.4.
 
Basically, the photodiode is inherently more stable and less temperature
 
sensitive. The photosensitivity, however, is much less. This has made
 
it 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 light 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% down-ward shift in 
the effective filter wavelengths. As discussed in Section 3, it was found 
during the program development that the ozone overburden calculation was 
strongly affected. This is because it is necessary to calculate the ozone 
absorption coefficient at a specific wavelength, and an uncertainty even as 
small as 1j -in that wavelength can lead to large errors in the ozone 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 from the GASP flights in the fall of 1975 were also 
analyzed.
 

Flight results are presented in Section 5. The analysis procedure 
is 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 is made. It is found that for the Dobson data presently 
available, the average agreement is better than a few percent. Some plots 
of the ozone data are presented for flights where interesting structure 
shows up. Conclusions and Recommendations are given in Section 6. 

Z. 	 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 in the CV-990 
being described in Ref. 1.4. For the fall 1976 flights, the major modifica
tion involved 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 sunmarized in 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. Additionally, 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 is shown 
in Fig. Z.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 is mounted on a I/Z in. 
aluminum plate (A16061-T6) such that the collimator projects through and 
1/4 in. above that plate. A gasket is provided between the instrument and 
the plate. The latter is substituted for the quartz window in the second 
zenith port. The acceptance half angle in this configuration is 750 from 
the vertical. 

The self-calibrating feature of the system is accomplished with a LED 
light source which is activated during a time period equivalent to one filter 
position interval. To match the lower sensitivity of the photodiode the light 
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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 automatically the same value as the sampling interval of the fil
ters. This interval is 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- 12 A) it 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 10-1ZA. 
Since the log electrometer is 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 it was necessary to measure the interval temperature 
from -15oc to +700C. Therefore, the temperature monitoring circuit has 
been redesigned to encompass that range. 

The preamplifier/electrometer configuration as flown during the lat
itude survey mission was tested over a temperature range of 00C to +300C 
to verify proper operation of the amplifier during flight. Actual internal 
system temperature varied between 150C and 170C on all 14 missions. 
The tests showed that below about 100C and above Z50C considerable errors 
are introduced - mainly due to the electrometer input offset voltage - which 
is temperature dependent. If it is remembered that the electrometer has 
been converted to measure voltage, it becomes clear that an offset of only 
100 hV (typical TC of offset is z5V/°C, max. 60vV/°0) results in a 1016 
error at an equivalent input current of 1 x 1Q- 12 A. This error reduces to 

16 1 1Al% at I x and becomes inconsequential at higher currents. Since the 
instrument calibration is made at light levels equivalent to photodiode cur
rents above 10- 1 1A, errors at the above stated flight temperatures are neg
ligible. Nevertheless, it was obvious that an increased temperature range 
of -15oG to +700C, 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 logarithmic feedback 
element and the reference source. This design measures the photodlode 
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 response) at low currents is contributed by the 
temperature dependent input bias current and the leakage current of the 
logarithmic element. Both currents double for every +100C. At higher 
currents, gain effects are the main contributor. A temperature test was 
conducted over the range -150C to 700C. From the 250C reference tem
perature the input reference deviation increases exponentially with temper
ature. It is 71 at +600C and 2% at 00C for the input currents to be measured. 
Since the deviation is symmetrical about the reference point and increases 
monotonically, it may be extrapolated to yield a maximum deviation of 97o 
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at the temperature extremes of -151C and 650C. 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 50C due to its temperature control. It is only during ground 
check-out that the 650C 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 it 
unlikely that useful UV fluxes would be measured by the 214 and Z87 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 rnm 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 Z channel strip chart 
recorder was installed in the CV-990 at Ames Research Center, California, 
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 tha digital re
corder;, as well as to the strip chart recorder. No difficulties were en
countered and the system performed within 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 instructed 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 I 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 

5
 



atmospheric ozone is in the stratosphere at temperatures near -500C, 
these measurements have been converted to a temperature of _51.50C 
using the data of Vigroux (Ref. 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 remeasured, and 
the new values used in the calculations. Most filters showed negligible 
changes from the original values measured four years earlier, but a few 
showed moderate changes in the peak transmission and blocking trans
mission, while one set (297.8 nm) showed significant deterloration and 
was replaced. 

A final correction is made by shifting 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, is discussed more 
fully in Section 3.3. 

The response for each filter set is calculated for both the solar spec
trurn and the calibration (Standard of Spectral Irradiance - SSI) spectrm. 
The ratio is then used to correct the measured calibration response to an 
equivalent solar response. The solar response is 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.Z Calibration 

The UV Spectrophotometer (UVS) is calibrated with a Standard of Spec
tral Irradiance (SSI) before and after each series of flights. The SSJ is 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 correc, 
tion is made to the SSI 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 SS accuracy of several 
percent is not compromised. 

The calibration data for the fall 1976 flights are given in Table 3,1. 
Listed 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 transnission), and the measured 
calibration sensitivity converted to the unattenuated solar spectrum. 
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Table 3.1
 

UVS Calibration for Latitude Survey Flights
 
in the Fall, 1976
 

Filter Average Solar spectral
 
position wavelength Bandpjss sensltivLty at
 

no. 7 (nni) (nm) (A/(W/(cm 2 -nm)
 

1 374.1 10 2.700 x 10 - 3
 

2 312.8 14 1.203 x X0- 2
 

3 2$9.2 2.5 1.845 x 10 - 2
 

4 294.5 2. 1 2,248 x iO Z
 

Z
5 303.9 3.0 6.301 x 10

6 308.4 2. 9 1.691 x i0-2
 

7 318.8 3.4 1.716 x 10-2
 
Z
8 3Z6.1 2.5 1.644 x 	10
 

10- 3
 
9 365.5 28 4.699 x 


x 10- 3
 
10 395.6 	 Z6 6.067 
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3.3 Measurement of Effective Wavelengths 

A brief survey of the UVS strip chart data from the fall 1976 flights 
showed that all monitor 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
suits, 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 stability 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 increasing 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 (SSI) 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 Xff 'X X0.990, 

where Aeff is the effective bandpass wavelength and ° is the measuredXA

bandpass wavelength for normally incident light. 

The effective bandpass wavelength at an average angle of incidence 
of 6 to the filter normal can be written as 

Xeff = XI(1 - sin2 T/.1)l/Z (3.1) 

For the UVS with the photomultiplier ' < 20, and Aeff differs from A° by 

about 0.03%, which is negligible. Only for T = IZ does Aef f = 0.990 A0. 

Rough calculations for the UVS with the photodiode indicated that Xef f should 

not deviate importantly from NO, 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 flights, 
while increasing the narrow bandpass filter signals a factor of two, also 
made T large enough so that the shift in Xef f became important. Measure

ment of the Lef f shift, as described above, allows recalculation of the effec

tive ozone absorption coefficients, and thus calculation of better values for 
the ozone thicknesses. 

The above procedure for measuring Aeff has an additional advantage, 
in terms of long term system applications, which should be noted here. 
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By including this measurement of the SSI caliSration attenuation by 0-53 

Corning Glass it becomes feasible to check for shifts in the bandpass wave

lengths during-routine maintenance-and recalibration of the UVS. This is a 

much simpler ptocedure than remeasuring filter transmissions, and would 

be an important check on stability for an operational set of UVS instruments. 

The wavelength shift-factor has been measured to be 0.990 + 0.001. 
This corresponds to +3% in themeasured 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 is present without the quartz lens. 

4. FLIGHT INFORMATION 

4.1 Latitude Survey Flights - Fall 1976 

A complete list of all -Latitude Survey flights for the fall bf 1976 is 
given in Table 4.1. All were made by the Galileo II CV-990 aircraft. The 
date(s), GMT range, and approximate latitude-longitude range covered are 
all listed. Flight I 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 is small because of large solar zenith angles during most of the 
flight. 

4.Z GASP/JPL 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 
flight series. The instrument was attended by Panametrics personnel dur
ing flight Nos. 2, 3 and 4. During all other missions, including the test 
flight on November Z5, 1975, personnel from NASA-Lewis Research Center 
operated the instrument successfully. 

The local test flight (No. 1) was intended 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 
instrument 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 
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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, -i2) - (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-PI15 (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-Z245 (-38, 145)- (-34, 142) - (-38, 145) 

11 Nov. 12-13 2310-0405 (-38, 145)- (-55, 159) - (-43, 173) 

1z 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) 
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Table 4.2 

Summary of GASP/JPL Flights for the Fall of 1975 

No. 
No. 

Flight 
Descrj____ 
Description 

Date (1975)
Month-Day 

Appromamate location range 
(Lat., Long.) 

(deg. N, deg. W) 

1 Local test Nov. 25 (37, 122) 

2 W to E Chase Nov. 28 (37, IZZ)  (43, 83) 

3 Wallops/Balloon Dec. Z (28, 80) - (39, 74) 

4 JPL Dec. 4 (Z8, 80) - (31, 77) 

5 , Dec. 6 (28, 80) - (30, 79) 

6 " Dec. 8 (28, 80) - (40, 78) 

7 I Dec. 10 (28, 80) - (30, 80) 

8 T Dec. 12 (28, 80) - (38, 77) 

9 Dec. 14 (28, 80) - (31, 81) 

10. " Dec. 15 (Z8, 80) - (31, 82) 

11 E to W Return Dec. 16 (30, 82) - (37, 122) 

ii
 



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 B, (X) for 

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

B (X) = Bk (A)Ftotm(, Ab) (5.1) 

with 
F (X) B (X) 

Dk(A FFoXb) B (L) +S (X)(52 

The symbols have the same meaning as in Ref. 1.6, with Ftot m(eO Ab) 
being the measured downward flux for the filter Xb used to find the leakage 
flux, Xb = 365.5 nm for the filter set used with the photodiode UVS in the 
fall of 1976. Fo(X) and Fo(Ab) are the unattenuated solar fluxes at X and Lb. 

Bo(x) and So(X) are obtained from the theoretically calculated solar responses, 

Sc(' to3 ), for to 3 = 0, 0.3 and 0.6 atm-cm of ozone attenuation. The three 

calculated responses are fit by 

S (X, to3) S (X)e + Bo(X) (5.3) 

with (o3(x) Essentially, is thealso being determined from this fit. B 0 (X) 

leakage response, and So(x) the bandpass response, both for unattenqated 
sunlight (no Rayleigh scattering or ozone attenuation). The value for A03(0) 
derived an this way is used to calculate the total ozone thickness as des

cribed in Ref. 1.6. 

The total ozone thickness is 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 to 3 (k), as described in Ref. 1.6. 
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A weight w(X) is also calculated and used to obtain an average r- 3 " A sec
ond value for the total ozone is calculated by using adjacent (in wavelength) 
narrow-band filters to obtain 

to 3 a(Xl) - cosa 
(3o3 ( ' o X 

(5.4) 
Ftoto (eXI) Ftot(, x) 

A modified weighting function 

W() = ) Ftoton(k,) (5.5) 

is used to calculate a second average t o3a The final value for total ozone 
is taken as the average ofo3 and-to3 a .  These two values generally are 
equal to within a few percent, and the lack qf this near equality can be used 
as a test for data inconsistency. 

An additional calculation is 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. 5.1, and is based on the results of Ref. 5.Z. If 
the aircraft is 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, Po 3 (A)(mol/cm 3 ). This can be read
ily shown using the monthly and annual average vertical ozone profiles given 
in Ref. 5.Z. A survey of the data suggests that total ozone above ground 
level can be derived as 

t0 3(A)
 

•03(A = 0)-- F1 (A) x F(po3 (A)) (5.6) 

where 

Fl(A) = 1.005 - 0.006A(km) (5.7) 

and F 2 (P 0 3 ) is given, by the solid curve in Fig. 5.1. The points in Fig. 5.1 
are values of F2 (P 0 3 (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 3Z.5 km ozone densities of Ref, 
5.2, and it generally amounted to between 5 and 20%q. The calculations were 
made for altitudes of 7.5, 10 and 12.5 km (24600, 3280, and 41000 fit), the 
approximate range of expected flight altitudes. 
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The.curve in Fig. 5.1'can be fitted by 

1100--. i1SO 1-27 )2 
FZ(PO) =1.000 -5.5 x 105b3 - 3.5 x 10 (P0 (5.8) 
. 3 

where p is in mol/cm . The results in Fig. 5,1 show that, on the aver
age, it should be possible to calculate the total ozone above ground level to 
a few percent using only t0 3 (A) and pO3 (A), although it is possible that in
clusion of geographical effects could improve the calculation. The values 
of P0 3 used to calculate FZ(P 0 3 ) 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)xZ.65Z x 10 7 / 3 

03 -1+ T/273,16 (5.9) 

where P is the ambient pressure in nib, (PPB) the measured ozone cpncen
tration in parts per billion, and T the static air temperature in deg C. P is 
readily obtained from the pressure altitude. 

All other analysis equations are as give'n'n Ref. 1.6, and will iot be 
repeated here. The above changes and a~ditons- are the only modifications 
in the data analysis procedure. 

5.1.Z' Cofnguter Reduction Methods 

The digital magnetic tape data of the UVS are computer processed in 
fourmajor steps, using four main programs written in Fortran, and three 
subroutines (in 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 output 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
sist of about two dozen digital magnetic tapes. The data necessary to pro, 
cess the UVS output forms only a portion of the .total data bn these tapes. 
Thus the first stage oprocessing is by a main program NASARD, F4, 
which reads the NASA-supplied tapes, strips and decodes the needed data, 
and writes it onto an output tape. This reduces the amount of tape needed 
by niearly an order of magnitude. 
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line printer

Select and 	deode data need- [tapef 	 Program output for visualNASARD.F4 


0 I 

output
 

NASVLX. F4 Program 	 Line printerNASVL 
Sorts UVS 	 data for cycle output for visualvoltage sets. Averages other] checks. 

tape 
necessar 	 data. 

output 

NASRN. F4 Program Line printer
Selects and prints out and output - final 

|data with appropriate vali- ]summary datadit codes. 

Fig, 5. 2. 	 Outline of Work Flow in Computer Processing of UVS Magnetic 
Tape Data. 
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The lane 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 auxiliary data (latitude, etc.) are also 
averaged for each complete UVS cycle, with standard deviations, maxima, 
and minima also calculated. All auxiliary data are tested for deviations 
from a running 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 tape amount. 

The UV fluxes and ozone values are calculated by NASFLX. F4, which 
reads the NASVLT. F4 output tape. The fluxes, total ozone, 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 in summary form. These final gumnmaries have been reduced 
for tabular inclusion in this report. 

5.1.3 Modifications for the 1975 Flights 

Processing of the magnetic tape data for the Fall 1975 GASP flights 
was identical 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 required 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 580. The 
modified diffuser efficiency is 

f 2 
R11(0) = R(E) [0.001 + 0.999e-(e - 58) /4 (5.10) 

0 58 deg 

where R( E) is the non-cut-off calculated relative diffuser efficiency, and e 
is in degrees. This function provides a suitable roll-off from direct and 
Rayleigh scattered light response to pure Rayleigh scattered light response. 
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The quartz window in the CV-990 is expected to reflect about 8% of 
the incident light, 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/JPL flights. The ozone thicknesses should 
not be significantly 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 is not calculated as accurately as the direct 
sunlight component, and the ozone thicknesses are calculated from the 
ratios of measured and calculated fluxes (see Eq. (5.4)). For esun 600 
most of the detected light is Rayleigh scattered, with the exception of a 
small amount of direct sunlight scattered by dirt, scratches and imper
fections of the quartz window (which is roughly included by the 0.001 term 
inthe 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 is quite evident in the data, where for 
esun < 590 the two methods give nearly identical ozone thicknesses, but for 
0sun > 600 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 is 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 minimal amounts of UVS data being acquired. Flight 3 on 
Oct. 29-30, 1976 was for twilight conditions with the sun within 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 measurementstakes one complete cycle of the UVS filter 
wheel, or about 2 minutes. For each complete UVS cycle 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 th6 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 ozone density data 
has been carried out for the UVS data analysis, so some noise may still 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 re asured ozone and the 
corrected ozone density to calculate a new total ozone by the method of Sec
tion 5.i.I. The ozone density voltages were converted to PPB by 

PPB3 = (500V 0 3 + 14) xl.iZ (5.11) 

where V0 3 is the measured voltage. The value of PPB0 3 was. converted to 
density by Eq. (5.9). 

The measured UVS ozone values have been corrected for detailed solar 
spectrum structure and for the ozone absorption cross sections at about -500C. 
The listed values are estimated to have a maximum 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 ozone 
values are estimated to be almost as accurate as the measured ozone values. 
Under stable flight conditions both of these ozone 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) 
HH MM:SS 

Average time of the UVS measurement, 
GMT houis-minutes- seconds. 

in 

.2 LAT(DEG N) Latitude - degrees North. 

3 LONG(DEG E) Longitude - degrees East. 

4 PRESS ALT (KFT) Pressure altitude in ift (1000 ft). 

5 'SUN ANG (DEG) Solar zenith angle, in degrees. 

6 03 PPB The measured ozone d.ensity, inparts p
billion (PPB) (negative = no data). 

er 

7 MEAS OZONE 
(ATM-CM) 

The UVS measured ozone'above 
in atm-cm (=Dobson units). 

the aircraft, 
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Column Heading Explanation 

8 TOTAL OZONE The total ozone above ground level, calcu
(ATM-CM) lated as described in Section 5.1.1, in atm-cm. 

9 QQQQQ 	 Five quality codes. All blank indicates valid 
UVS data, For meaning of non-b ank codes, 
see below, 

10-19 UV Fluxes 	 The measured UV fluxes at the wavelengths 
listed at the top of each column. The wave
lengths are in nm, the fluxes in W/(cn 2 -nm). 
BB means broad-band filter (-40-30 nm), and 
NB means narrow-band filter (2-3 nmr). 

The conditions which set the five quality codes (column 9) are as 
follow s: 

Quality
 
Code No. Symbol Set conditions (one or more will set the code)
 

1 P 	 Standard deviation of aircraft pitch angle >2 o . 
/Max-Mln/ for pitch >5O, 
/Average pitch angle/ >52 

Z 	 Same as pitch conditions, but for the roll angle, 
3 	 Standard deviation of the true heading >100, 

/ Max-Min/ for trueheading 	 >300. 

4 A 	 Standard deviation of the altitude >1000 ft. 
/Max-lMin/ for altitude >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 
from the calculated fluxes is more than 10% of the rn
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), gnd all 
filters vontributing 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 iVS data are tabulated for altitudes greater 
than about 10 kft, and sola) zenith angles of less than 65'. In Ref. 1.6 
these cut-ofls were about 30 kft and 750, but for the lower altitudes of the 
present lght set it is felt that a 650 solar zenith angle cut-off is more ap
propriate. For some of the flights the UVS was turned off for 0 sun > 600, 
so the 65' cut-off is more consistent with actual instrument operation. 
A few flights had data to esun >750 for altitudes above 30 kft, and the data 
appear valid to 4t least 8su n = 750, but the cut-off has still been set at 650 
for consistency. The tabulated 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 GV-990. Data are given for the flights listed below, in the 
order of the listing. 

Table 5.1
 

List of UVS Flight Data for Fall 1976
 

Flight 
No. 

Z 
5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 


*Data for 

Date Minutes of Valid Page 
(1976) 

Oct. 28 
Nov. 1 
Nov. 3 
Nov. 7-8 
Nov. 8-9 
Nov. 10 
Nov. 11 
Nov. 12-13 
Nov. 14 
Nov.16 
Nov,17-18 

Nov.18 


UVS data' No. (s) 

40 22
 
30 22
 

175 2Z-24
 
Z60 24-27
 
300 28-30
 
160 31-32
 

70 33
 
240 34-35
 
120 36
 
160 37-38
 
215 39-40
 

200 41-4Z
 

6 <650, and altitude >10 kft. 
san
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DTK 761028 (YR-O-Dl ) DiY- 302 FLT N0- 2 NASA LAHITUDE SIRfViE - FALL-1976 
EAR _LAT LONG iS.__..5SU ._.03 NEASTOT&L.QD__374.i312.8_289.2_.2916.5_ 303.9._30.8.4 318.S..326&t365-5 -395.6--' 

HN1M:S5 (DEG (DEG ALT AMG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-06)W/(CM*t2-M) WAVELENGTH 11 NM) 

2136.31 38.39 -122.95 17.62 56.95 37 0.230 0.237 .. 58.4 5.60 0.000- 04009 1.25 5.11 21.06 - 42.04- .49.6 ...64.0-
2138:43 38.61 -123.06 20.17 57.31 47 0.228 0.237 57.3 5.51 0.000 0.010 1.28 5.14 21.24 42.18 49.7 63.5 
2140 55 38.84 -123.17 22.77 57.68 43 
2143: 7 39.08 -123.26 25.20 58.07 53 
245:19_3.3(4_-123.2_ 27.,20__8,52 .._53 

0.226 0.236 57.8 
0.238 0.250 RT 62.4 
0.227_ _0.240_8...... ,5 

5.58 0.000 0.010 1.27 5.21 21.59 42.44 
5.94 0.000 0.006 1.13 5.18 22.09 45.04 
,5.64 _0.000 _.009q_.. 2 5._.5.1_21.98_q5.263 

49.1.-,62.9.-
53.7 70.4 
S1.6 A2.4 

217:31 39.62 -123.21 29.10 58.99 56 0.217 0.230 H 55.8 5.74 0.000 0.010 1.20 5.14 21.36 42.45 47.6 55.3 
2149.43 39.92 -123.18 30.80 59.48 - 64 0.223 0.237 58.9 5.87 0.000 0.008 1.21 4.87 20.95 41.83 ..4._ .60.8 -

2151:95 
2154: 7 

(0.21 -123.15 
40.49 -123.13 

31.05 
31.05 

59.96 
60.44 

61 
55 

0.222 
0.218 

0.236 
6.231 _- H 

57.7 
- 55.0 

5.69 
5.B3 

0.000 
0.000 

0.008 
0.006 -

1.12 
1.0 .. 

(.76 20.11 
4,55 .20.29 

38.86 47.2 
39.41 _44.3 

61.3 
-5- 7 

2156:19 
21 8.31 

-2200±43-

4,0.79 -123.10 
(41.08 -123.07 

Y.37 -i"23. 04"-

31.06 60.93 
31.06 61. 42 
31.05 -61. 91 

49 
(7 
7-

0.233 
0.213 
0.224 

0.248 
0.226 
0.238 

_ _ 
49.9 
( 7.9 
45.7 

4.77 
5.29 

... 45 

0.000 
0.053 
0.000 

0.005 
- 0.004 

0.004 

0.89 

0.80 

4.00 
... 2 
3.76 

19.49 37.80 
2..$.9 

17.68 35.67 
-

(11.9 56.8 
4461.3".,5....7 

41.9 54.2 
2202:51 (1.66 -123.01 31.05 62.39 53 0.223 0.237 51.1 (1.87 0.000 0.005 0.77 3.66 18.10 36.63.. 41.2 - 5Q.9_
2205: 6 41.96 -122.98 31.06 62.89 53 0.225 0.239 54.5 41.90 0.000 0.004 0.68 3.53 17.63 35.24 41.9 53.5 
2207:l9 42.25 -122.94 31.06 63.38 45 0.227 0.21 49.7 4.33 0.000 0.002 0.59 . 3.22 16.27 34.58 - 40.3-- 52.$.._ 
220-:29 42.54 -122.94 
2211"41 42.83 -123.01
2-213 :53-4 3.11 -123.09 

31.05 
31.06
31.05 

63.85 
64.29
64.73 

41 
37
39 

0.222 
0.2320.235 

0.236 
0.2117
0.249 

R H 99.9 
51.047.1 

7.02 
4.03
3.G6 

0.079 0.002 
_8.000- 0.000
0.000 0.000 

0.53 2.95 
0.47 __2.90
0.39 2.74 

14.98 
15, 78
15.63 

31.35 
34 37
33.7 

36.1 
40.5 
-40.8 

(7.6 
52.4
51.4 

2216: 4 43.40 -123.16 31.05 65.16 33 0.243 9.258 .... 48.0 - 3.40 .0.000 0.000 -0.35___2.44 .15,00 .33,03 _,D___1..-----

N'4 

DAVl-- 761131 (YP-MO-DAY) DAY' 
. -?BlLAT. LOPS .0_RSS. SUN 

HR1(1::55 (DEG (DEG ALT ANG 
- LI= -_-I......RL..... Kft----DG3 

306 
.. 03 
PPB 

A 

FLT NO= 5 
K9AS TOTAL 

OZONE RZOtiE 
TIO-C3) 

NASA LATITUDE SURVEY - FALL 1976 
QQQQ-_374.1 312,8 289.2 294.5 303.9 _.08.4 318.8 326.1 365.5 .395.6.-

(MEASURED DOWNWARD SOLAR FLUX IN (E-06)W/(CH**2-M) WAVELENGTH IbLNM)
_0 ._.. _B._. ND.... -- HE .......__ _...._..R3 .... 8-.-B.

140:52 
131: 4 

19.24 -155.56 
19.42 -155.55 

14.89 
14.89 

60.63 
60.26 

56 
54 

0.241 
0.232 

0.249 
0.20 E 

52.7 
53.2 

3.81 
3.60 

0.000 
0.000 

0.000 
0.000 

0.63 
0.63 

3.49 
3.74 

16.92 
17.18 

35.69 
35.32 

(45.7 
45.5 

58.3 
57.3 

- __ 

18(5.16 
1,3417:27 

19.61 -155.53 
19.80 -155.49 

14.89 
14.85 

59.89 
59.52 

54 
55 

0.2414 
0.245 

0.252 
0.253 

53.6 
53.4 

3.64 
3.77 

0.000 
0.000 

0.000 
0.000 

0.67 
0.69 

3.59 
3.68 

, 17.09 
17.35 

38.14_ 
36.56 

46.2 -.. 
46.2 

59.0__ 
60.3 

_124).9
I1d1:5 

19.98 -155.46 
20.15 -155.13 

1j4.R6
14.87 

99.15 
38.78 

54 
55 

0.243 
0.2.2 

.0.251 
0.250 

_ 51.1.. 
56.1 

3, 91 
4.14 

0.000 
0.000 

0.000-
0.002 

.0.77 -3-,93 
0.81 14.14 

-18.37 
19.01 

_38020----.77----..-5 
39.51 49.2 62.7 

1854: 3 23.27 -155.46 13.66 58.42 51 0.228 0.231 PRTA3 20.3 0.00 0.000 0.000 0.77 _4.39 20.96 43.9 40.8.,-44 ,-
1115b: 14 20.12 -155.52 11.0 57.96 47 0.243 0.249 54.5 4.17 0.000 0.002 0.80 3.91 17.68 36.43 45.2 59.9 
1o159:2o 19.91-155.55 11.04 57.45 47 0.245 0.251 54.5 4.05 0.000 0.003 0.84 4.05 17.99 37.00 97,2 -41,3 
1900.38 19.76 -155.58 11.04 56.94 53 0.215 0.251 56.2 4.16 0.000 0.003 0.91 4.28 18.60 38.37 49.1 63.1 
102'50 
1-905: 1 
1)01-13 

19.58 -155.61 
14.40 -155.65 
19.22 -155.68 

11.04 
11.01 
11.01 

56 II4 
55.94 
55.43 

49 
52 
52 

0.246 
0.247 
0.246 

0.252 
0.251 
0.252 

56.3, 
56.9 
58.3 

4.30 
4.29 
4.641 

. 0. 00 . 0.004 
0.000 0.005 
0.000 0.006 

_0.96__ 
1.02 
1.08 

,3(__.... 74 
4.50 19.26 
4.79 20.05 

3 3 1 
39.43 
41.09 

0__ 
49.3 64.9 
51.4 65.9 

_ 

009:25 1.05 -155.71 11.01 51.93 67 0.243 0.250 59.7 5.07 0.000 0.007 1.19 5.09 20.87 42.22 52.2 66.9 

C1 

C) L 
RA~T 751103 (YR-MO-DAY) OAY= 308 

EBAR.. L T_ _lONG _UPAI.. -U Q)3 
I3ntf:SS (DEG (DEC ALT ANG PP8 

.. ~ ~~ ~ ~ ~ ~ ~ ~E - -!E.3.- G 

FLT2 NO= 6 
NEAS TOTAL 
OZONE OZONE~ ~ ~AS-

UQ.7 

~ 

NASA LATITUDE SURVEY - FALL 19715\ 
1. 12.4_ 289.2 .294.5. 303.9308.'. -31B.8._326.1 365.5--39-.6

(MEASURED DOWNWARD SOLAR FLUX IN (E-06) /(CM**2-NN) WAVELENGTH IN Hill~ B_ __-- /R .. BB__..... __...B_ .....NB- -HB __ . . R PH -A 

2006;(5 21.09 -157.90 6.14 47.94 .-20 0.244 0.246 P A 65.5 5.91 0.000 0.022 2.02 .7.06 25.11_ '49.75 . 604-77

tIV 2008:58 20.90 -157.93 9.68 47.46 -20 0.237 0.241 R A 8(.2 8.58 0.000 0.028 2.33 7.81 27.55 51.18 60.1 76.3 

O ' 

2311:10 
2313:22 

20.67 -157.91 
23.42 -157.89 

13.75 
17.03 

46.93 
46.39 

-20 
22 

0.233 
0.230 

0.239 
0.237 

A 
A 

70.8 
74.8 

7.75 
8.88 

0.000 
0.000 

0.038 
0.045 

2.80 
3.11 

8.87 
9.75 

30.01. 
32.04 

55.46 
58.17 

_65.0__8.2.b_ 
67.3 84.1 

' 

_.22bN3_._3Q. 16.- 15'..71ja9 -- -0, 29___.0.23N .. _ 78,5 - 9.66. G.000 -.0.051. 1.40.-10.38 233.66.0.79.--A----L.97. 5..-5-L..3a 

2017:46 19.90 -157.85 22.5( (5.28 31 0.229 0.239 R 82.6 10.39 0.000 0.059 3.75 11.15 28.05 64.39 75.7 92.0
 

http:1.40.-10.38


__TBAR__LAT _-.__LON-_RESS. Sp _..0A____ EAS_.T0TAL-Q2QQ-Q_ 374.1_3J _8 . -2303,9 ]38,--_-.B 32,6. 1-3 _5.5 .95.6 
HHMM.SS (DEG (DEG ALF- 68G PPB OLONE- OZONE [HISURBD DOUNWARO 50LA9 FLUX IN (E-06)W/(CM'$2-N) VA¥ELENGTH 11 ON)
 

2322:11 19.39 -158.02 26.75 44.32 35 0.224 0.236 _. 83.0 11.49 0.095 0.073 4.17 12.04 37.38 66.05 74.2 -_91.4 --. 
2024:21 19.12 -158.14 29.42 43.85 39 0.224 0.237 85.0 12.09 0.107 0.082 4.39 12.45 38.61 67.43 76.0 93.2 
2026.35 18.84 -158.26 30.16 43.37 41 0.222 0.236 87.9- 12.82 0.113 0.090 4.70 13.30 39.95. 70.19 78.0 _.95.7, = 
202b.47 18.56 -158.38 31.07 42.89 40 0.224 0.238 86.2 13.33 0.115 0.096 4.83 13.60 40.58 71.41 79.7 97.4 
2030:59 10.28_-158.50_31.06 42. 42 54 .222 0.236 -2212 13.91 0.130_ 0.103 .J1.1_)8EL5I,_7 ,58 80.9 98.7 

1.0 5 14 .21 42.41 81.2 
2315:23 17. 73 -158.74 31:07 41:47 42 0.225 0.239 94.1 14.07 0.129 0.113 5.19 14.45 42.5N 73.93 83.2 _101.1__ 
23 37: 15 17.845 -158.85 31 .07 40.99 50 0.,226 0.240 94.9 14.41 0.133 0.113 5.22 14.29 42.26 73.49 82.3 101.1 
2339"47 17. 18 -158.97 31.D6 40.52 59 0.226 0;241 ... 93.8 14.36 0.136 0.118 5.30 oI4.36 42.48 73.46. _82.-L J00,9 
2D41'53 16.90 -159,09 31.06 40.05 63 0.226 0.241 95.7 14.78 0.141 0,124 5.43 14.66 43.12 75.19 84.0 101.9 

203 t180 86 5 0.2 0239.5I370I0010 -I.9l 73.39 98.8
 

2044 11 16. 64 -159.20. 31.07 39.58 _.63 0.,228 0.243 97.2 15.13 0.145 0.126 - 5.52_ 15.00._ 43.76 76 22__854 1Wl u___ 
-75 46.,Y3"--16. 37 -1i59.31i 31-.06 39.-1 71 ' 0.227 0.241 98.1l 15.19 -0.148 0.111 5.63 15.32 43.66 76.32 86.1 102.1 
214d.35 16. 11 -159.42 31.06 39.0 056 0.,258 0.275 = 90.0 13.21 0.142 0.102 - 4.37_- 1 .02 6"4.07 76.50__ ?9.q--103, 6 
2D-10 46 15. 89 -159.53 31 .07 38. 18 56 0.226 0.240 100.5 15. 82 0.152 0.144 5.96 15.57 44.57 76.59 86.7 106.8 
29)12.58 1i.59 -159.64 31 .07 --37. 72 49 0.211 0.224 M 102.5 17.62 0.239 0.126 5.50 13.89 40. 16 .57.10 58.0 - 90 . --
2,)%b 10 15. 33 -159.75 31.07 37.26 39 0.227 0.241 92.1 146.00 0.157 0.153 6.10 15.91 45.22 78.24 87.7 107.9 
2157.22 15.07 -lI9886 31 .07 36.80 33 0. 293 0.311 M 100. 3 17. 40 0.206 _0.158_ 3.42 9.66 34.75 ,60.02 75.8 95 1 

- 2359:38 14.8F1-I9.96 31.06 -36 .33 -30 6-0. 2 32 '0.246-- 103.6 -16.560 6.15S3 0.16i 6C20 15.89 48.°00 80.51 88.7 108.0 
2101 U', 14.55 -160.06 31 .07 35.,07 26 0.,227 0.241 104.1 17. 10 0.166 0.171 6.52 16.82 47.59 80.82 9_0.0 _109.3 -_ 
210J 57 14.28 "160 16 31.0 6 35.40 25 0.230 0.244 104.2 16.97 0.164 0.177 6.50 16.81 47.37 81.07 91I110.8 
2106: 14.03 -160.26 31.07 34.95 24 0.229 0.243 104.1 16.72 0.158 0.182 _6.62 -17.10 P7.80 82.33 92.0 111.4 
-2153.21 13.76 -160.36 31.07 34.48 27 0.227 0.241 . . 105.3 17.54 0.173 0.191 6.86 1 59 -85 82 0 812 11. 
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 48.37 82.38 81.7 112.2 
2112.44- 13.'23" 160.57---1.7--33.56"-32"-0.229- 0.243 10 . 17.6 0.7 .0 .2 17 5f8 2 2 4 92.4 11 .2 

P4 2114:56 12.96 -160.67 31.07 33.10 14 0.228 0.2112 105.3 17.117 0.172 0.213 7.11 18.17 49.26 83:70 93.5 112.9_ _ 
uo 2111: 7 12.69 -160.77 31.G7 32.63 36 0.225 0.239 106.8 18.15 0.185 0.226 7.36 18.37 '49.30 83.844 93.0 114J7 

2119:19 12. 42 -160.87 31.07 12.17 38 _0.228 0.242 . .. 106.2 18.49 0.184 0.230 7.35. 18.34 .49.71 63.93_ 94. 2-._115. q 
2121 31 12. lb -160.9B 31.06 31.72 -34 0.226 0.239 109.2 18.29 -0.174 0.241 7.66 18.77 -50. 36' 85.06 9 5.7 115.8 
2123:42 11.89 -161.08 31.07 31.26 34 0.219 0.233 109.1 -.19. 9 -_-.199 0 .25 3 7.95 _19.32n51.51 __81.7 4 90.3 115.1 
25P 8W 11-2--31 3 63.0 F3 1 0,.212 -0 '2 25 M 111.5 21.53 0.277 0.255 7.99 19.34 51.96 82.01 70.8 106.4 

212d: 6 11.36 :161.28 31.07 30.36 2B 0.214 0.227 ....-M 90.6 -_22.68. 0.159 0.195 6.28 --15.35-- 39. 13 o62.31--.-j6.4--82.5
2130:17 11h09 -161.37 31.D7 29.91 32 0.237 0.252 H 70.0 12.88 0.115 0.172 5.80 14.95 40.64 68.52 74.5 92.9 
2112:2) 10. 83 -161.47 31.06 29.47 32 0.234 0.249 __h 94.4 17.60 0.183 _0.193 6.36 15.89 - 43-99. 74.13 -78.3--100-3
21J4 41 10.62 -161.b1 31.04 29.09 31 0.232 0.246 HT N 143.5 23.33 0.158 0.303 9.99 20.65 61.27 114.81 126.0 144.8 

-

_216:---|1.2_ 10.L-- .4_19--D-----209- 420.JT R __855.00 _ . 617.6---585_ .0 _-6. &_ 9A 94-
21)): 4 11.0%5-161.59 29.15 2B.97 28 0.237 0.250 R M 65.8 12.05 0.097 0.134 4.75 12.10 32.80 57.64 60.6 76.3 
2141"16 11.32 -161.49 29.05 28.94 22 0.2110 0.254 ft 82,.3 15.71 0.130 0.211 6.21 16,21 43.29 77.03 81.3 103.2 -
2143-27 11.5U -161 38 29."0 28.91 23 0.229 0.242 01.1 16.46 0,132 0.268 8.20 20.62 54.67 91.88 98.7 121.8 
2145.39 11.83 -161.27 29.06 28.90 28 0.225 0.238 107.2 19.00 0.193 0.264 -- 7.81 16.96 49-74 83.96 - -92.6 .-114-
2147:53 12.08 -161.16 29.07 28.90 30 0.226 0.239 112.8 19.82 0.215 0.274 7.88 19.32 50.94 85.41 93.4 115.5 

__J3 .=_2 _] 184 _2 0._28 Q2 _l 0-.224_ 0.236 .. . .114- 3 20.116 _. . 1 -S09-.Z .Q. L . B .2(___- B.- - 1 A 
2152 14 12.60 -1f,0.93 29.06 28.97 31 0.226 0.239 115.6 20.29 0.200 0.278 8.29 20.39 53.53 90.67 99.I 121.8'
 
2154 ?5 12.87 -160 82 29.06 29.03 _27 0.227 0.240 113.7 20.16 0.198 0.275 0.22 20.27 53.55 90.10 90_2. 
215b:37 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
 
2118 49 13.41 -160.58 29.06 29.22 26 0.229 0.242 _1 180 20.08 0.197 0,264 8.18 20.28 54.24 91.55_ 99.8 _122.3-_
 
2201: 0 13.68 -160.46 29.o6 29.34 28 0.22a 0.241 115.9 20.59 0.209 0.265 8.21 20.25 54.02 90.89 99.7 123.5
 

_22_93;!21 3, 6: Q _ %9 _ _Z_ _2_2t . . 11 6 _19.8 Q , 0 _ .5 __ .6 -S 9 _5 .4_ 9. gg-n 110 
2203:23 14.23 -160.22 29.06 29.64 24 0.229 0.242 112.9 19.74 0.197 0.250 7.89 19.44 52.09 88.07 97.1 121.1 
2207 35 14.50 -160.10 29.D6 29.81 62 0.230, 0.244 .... 113.,4 19.47 0.189 _0.246 . 6 -W19.5952.80 60848 97.6_---119-8- -
2209:47 14.78 -159.98 29.06 30.00 44 0.215 0.228 M 112.2 19.59 0.197 0.244 7.82 19.39 50.18 86.51 96.2 87.5 
2211.58 15.05 -159.86 29.06 30.21 so 0.214 0.290 105.7 14.24 0.000 0.219 5.83 19.21 40.80 7B.80 .96.6 125.4___ 
2214:10 15.33 -159.74 29.D6 30.44 54 0.253 0.26B R 88.5 10.72 0.000 0.201 6.90 12.25 37.88 50.85988.6 109.0 
221D.21 15.61 -=5 92.L39.60_-54--0,221- 0. 2 41 - 72. 2 _10.21 _0.000.229_/.__1..520_ 91__8 _121-0) 
2218:33 15.89 -159.54 29.D6 30.93 58 0.226 0.240 116.9 15.10 0.000 0.232 7.80 19.37 52.07 88.42 95.6 120.2 
222U:45 .16.17 -159.43 29.05 31.20 58 ' 0.213 0.226 -- 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 18.21 0.183 0.226 7.39 19.11 51.84 87.20 95.5 119.4 

http:11.0%5-161.59
http:29)12.58
http:158.50_31.06


9AF9 751103 (YR-MO-OAT) DAY= 308 FLA flOg 6 - ASA L&ITUBSREY - tALL1976 
rBAR LAT LONGftSSQ.... ---03 OA QgQ 34 L2,83IA ---289.2....)94,5 0.E .1~ _32.% 395.t.6-1-365-S 

81iMf:S3 (DEG (DEG ALT &NG PP2 OZONE OZONZ (MEASURED DOIHUARD SOLAR PLUX IN (E-06)W/(CM**2-VM) WAVELENGTH IN ON) 
P) ____V) __P ---- On1. -S. n N -- MR RE 

18.99 51.65 67.79 98.0 -120.B-.
 

2227.20 16.98 -159.11 29.05 32.06 

2225: 8 16.71 -159.21 29.06 31.77 56 0.234 0.248 113.7 19.07 0.179 0.218 7.30 

54 0.228 0.242 111.5 19.05 0.187 0.214 7.48 18.85 51.56 87.04 95.8 119.3
 

2221 31 17.24 -159.01 29.06 32.16 51 0.231 
 0.245 112.4 18.89 0.182 0.212 7.29 18.56 51.19 87.06 96.8 119.1
 
87.26 95.8 118.9
22i1-43 17.49 -158.91 29.06 32.67 44 0.229 0.242 111.6 18.84 0.185 0.210 7.39 18.93 51.69 

2213.54 17.74 -158.60---.-- . 0.230 1.2144 113.5 - 19.08 Q.185 0.207__7.24._.5_, 51.34 _87,Zj 5,Z 119.4-3 

2236: 6 17.99 -158.70 29.06 33.32 41 0.226 0.239 111.6 19.11 0.195 0.208 7.34 18.73 51.00 86.44 95.6 117.5 
110.9 18.36 0.177 0.199 7.19 18.26 50.75 05.81 94.6 116.6 .
2233:18 18.25 -158.50 29.05 33.b5 39 0.227 0.240 


116.2
109.0 18.13 0.180 0.192 6.95 17.68 49.07 83.94 92.8
2243:29 18.49 -158.50 29.06 34.00 35 0.228 0.241 

34.34 41 0.228 0.241 108.9 18.00 0.171 0.186 6.90 .17.74 49.63 83.84 93.0 14.52242:41 18.73 -158.41 29.06 - 

2244 52 18.97 -158.31 29.06 34.70 40 0.230 0.244 107.6 17.84 0.170 0.177 6.65 17.16 48.58 83.33 92.2 114.2 
2247" 4 19.22 -158.21 2d.14 35.07 39 0.227 0.239 . .108. 3._ 18.25 0 1 86 .. 0168 6.53 1.0.8 47. _ 0.t5 87.3 110.7 
-224 1 1 49-:158:11 2605-35.47--17-0.231 0.243 1 I0b.7 16.83 0.163 0.153 6.12 16.09 45.77 78.88 88.5 109.8 
2251.27 19.73 -157.99 24.65 35.87 35 0.234 0.245 8T 102.1 16.14 0.159 0.145 6.00 14.13 45.08 80.79 87 ..1 110.1 

85.9 108.3
2 :39 19.99 -157.98 22.82 36.26 41 0.232 0.243 104.4 16.36 0.161 0.137 5.70 15.28 44.30 75.92 


2255:50 20.26 -157.97 19.11 36.66 47 0.236 0.245 A 101.7 15.05 0.120 0.117 5.23 14.27 42.71 74.31 k.6 10sW _.
 
2258:2 20.52 -157.97 14.39 37.06 50 0.236 0.23 P 
A 98.8 14.65 0.154 0.107 4.87 13.51 39.36 67.85 80.2 107.6 

C) 



DA!= 761l7- 8(YR-8O-DAY) DA= 312 FLT - "NAA ITUDE V'- - N0 7 LA-. SUV - LL -1976
 
- BA N A _TOtXR S _ JS$j 03 EAS TOT A QQ_ 37 .131K.289 * t499 .. 303.-.04A. 31I,.32f.J- (L5,5__295

NHM :SS (D8G (DEG ALT ANG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN tR-06) W/(CM**2-NM) WAVELENGTH Ii MR)
 

~ Ell 	 _____ .D.8..... -B B MRB.__MRBH PHPKI...4CATM--CHIL.... 	 ER.ANR 

2351:26 20.61 -158.02 15.94 42.54 67.0.245 0.253 P8 A- 81.9 11.18 0.079 0.054 3.12 .9.73 30.85 59.01 -- 66.7-..85-..
 
2353:38 23.18 -158.02 19.31 42.08 43 0.191 0.199 R M 70.1 9.76 0.000 0.078 4.55 11.67 33.99 51.58 54.4 67.5
 
2055:50 20.14 -158.02 21.40 41.61 51 0.225 0.235 8 81.7 8.55 0.091 0.068 3.91 11.05 3'1.88 60.59_ 62.4 .79.7-
2050: 3 19.88 -158.01 24.21 41.12 53 0.245 0.257 8 M 80.7 12.35 0.109 0.075 3.53 10.51 35.72 68.97 68.8 75.2
 
2100:15 19.61 158.04 6,58_40.66_..9 0.269 0.283_8 _70,5 . 5,89_ 0,000 0,061 -. 3.,44.- 14,37- 2.9_7,63 85.3 101.
 
2132.2? 19.36 -158.15 28.13 40.24 39 0.226 0.239 89.6 13.42 0.122 0.109 5.10 13.96 41.38 71.69 79.9 97.4
 
2104 39 19.12 -158.25 30.43 39.83 19 0.227 0.240 91.2 13.72 0.130 0.119 5.35 14.63 42.60 73.84 82.9 100.5 
210u:51 10.88 -158.35 31.05 39.41 23 0.225 0.239 93.8 14.61 0.144 0.130 5.64 15.13 44.06 75.72 84.7 102.5
 
2101. 4 18.63 -156.45 31.04 39.00 21 0.227 0.241 - 93.3 14.18 0.142 0.133 5.67 15.32 44.60 76.19 . 84.4 103.0
 
2111 16 19.38 -158.54 31.04 38.59 22 0.224 0.238 96.2 15.16 0.147 0.139 5.88 15.64 44.87 77.51 85.1 103.0
 
2113:23 18 14 -158.64 31.04 38.18 24 0.223 _0.236 96.4 15.35 0.165 0.145 5.98 15.69--44,77 77.._ 84.2 102.6
-
-115:10 17.89-:158. 7q 31.04 37.77-26 0.226 0.240 98.3 15.94 0.167 0.153 5.97 15.82 44.72 76.26 85.8 106.5
 
2111-52 17.64 -158.85 31.04 37.37 25 0.225 0.239 98.1 15.60 0.155 0.153 5.99 15.60 44.19 76.92 _54.1033
 
2123: 4 17.39 -158.95 31.23 36.96 23 0 224 0.238 97.1 15.87 0.161 0.158 6.06 15.89 44.08 76.68 84.9 101.9
 
2122:16 17.14 -159.05 31.05 36.56 31 0.224 0.238 .98.6 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 0.635 0.674 K 88.6 0.00 0.000 0.000 12.03 29.11 56.36 24.67 110.7 12.9
 
2126:34 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 47.44 80.60 88.9 107.6
 

r 6- I . 39f'-154.13 7-3i .10 7 5.38 2 225 0.239 100.9 16.96 0.178 0.185 6.67 17.10 47.26 80.50 90.7 109.3
 
2110:5d 16.14 -159.44 31.05 34.98 21 0.229 0.243 86.1 16.28 0.000 0.143 6.67 17.52 48.30 82.76 . 93.4 109.5
 
2131:10 15.8 -159.54 31.03 34.59 23 0.242 0.297 .... 102.8 17.68 0.193" 0.162 5.98 15.99 41.8 -95.79 92.2 106.7
 
2135 21 15.63 -159.64 31.04 34.20 24 0.227 0.241 A 84.3 15.20 0.319 0.213 6.14 18.49 42.50 76.25 71.3 68.5 0
 
21 1:33 15 30 -159.74 31.05 33.81 26 0.222 0.236 -- 102.7 19.19 0.205 0.205" 7.22' 15.35 "45.54 -81.21 92.8 110.8
 
2134 '5 15.13 -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 84.06 93.7 112.2
 

Sr1'57 	 -14. d8r-1599r-3 4-33: 0N-27 0:225 0.239 108.5 -1-40' -d-6 022T 7.40 .58"-50.99 85.50 94.4 113.9 
2144: 9 14.62 -160.03 31.04 32.68 29 0.223 0.236 105.6 18.74 0.210 0.225 7.25 18.02 49.60 79.70 87.3 108.9
 
214o.20 14.36 -160.13 31.05 32.30 30 0.219 0.233 104.2 14.41 0.153 0.212 7.72 18.30 49.77 85.85 94.3 113.7
 
2144.32 14.10 -lbO.23 31.04 31.92 31 0.226 0.240 110.1 18.39 0.189 0.235 7.44 18.81 49.08 84.14 96.1 113.0
 
2150 44 13.85 -160.33 31.04 31.55 29 - 0.228 0.242 110.8 19.33 -0.204" 0.246 7.57 17.63 51.38 85.88 95.4"116.1 -
2l52"56 13.59 -160.43 31.04 31.19 26 0.999 1.060 N 110.4 18.10 0.199 0.245 7.86 19.62 51.36 20.63 96.2 106.9
 

135: - ".3 3 - 160.5 -3 31.04- 30.8T 627 -o0223 0:.2 37 i 09.2Y -195 0.75 0.264- 8.05 19.71 52.34 87.411 96.5T 116.4 
.-2151:19 13.07 -160.63 31.04 . 30.47 -21 0.225 0.239 .111.7 19.80 0.216 0.261.-- 8.04 .- 19.79- 52.71__R2.65- - 119 I--- l 
215931 12.82 -160.73 31.04 30.12 19 0.223 0.236 109.8 19.04 0.205 0.272 8.24 19.96 53.08 88.47 96.9 118.8 0 

..220 1.1*1 12.56 -160.82 31.f04.-.29.77 -21._ 0.226. 0.240 --. 112.7 19.88 0.211 0.276 8.23 20.20_ 53.21 89.52 .100.0 121.0_-
2203-55 12.31 -160.92 31.05 29.43 23 0.226 0.240 112.4 19.75 0.205 0.272 8.19 20.11 53.07 89.93 98.2 113.60.---f7---...0223L-.0.238 112.1..-....2Zfl&-6 t.fl[~ &2...---.3t0-l.....2 	 _ t 2-0.2 17--9..t28 £.-..Bfla.--2Ln9--.5-.7--..f.Als-....1....... J
 

2206:18 11.79 -161.11 31.04 28.76 30 0.227 0.241 111.3 20.02 0.209 0.283 8.27 20.29 53.24 88.90 98.1 120.1 -0 2 t 
-2210:30 . 11.53 -161.21 31.04 28.43 .30 _ 0.224 0.237 ..__112.8 19.89 0.214 0.292 .. 8.53 .20.42 -53.65 -90.01-- 9.2 120------
2212.41 11.27 -16 1.31 31.04 28.11 30 0.223 0.236 115.7 19.58 0.239 0.297 8.39 20.53 54.32 88.23 95.6 109.4 5 

- 2214:51 11.01 ,161.41 27.79 . 0.255 ..... 99.0 16.60 0.230 0.272 7.60 931.05 26 .0.240 19.30 .53.49 .. 91. 43__97.4-- 16--
2217. 5 10.75 -161.51 31.04 27.47 28 0.225 0.239 115.3 20.64 0,228 0.301 8.45 20.47 53.39 88.03 96.6 117.4 

.-22J-UUIZli8. I .- i.L.6 .- 31.09--2. .16 ,L 0.Q232 _0.246____ 108. q .19.65 --0.208_. .27.-- 8.00-..18- .f53.-97--B f9-19 91.-. 111-1 
2221"28 10.22 -161.71 31.05 26.86 40 0.227 0.241 8 108.8 20.24 0.258 0.278 7.59 19.03 49.99 79.64 84.5 100.4
 

.2223 40 9.95 -161.81 31.04 26.55 26 0.236 0.250 7_-__ 14.42 0.258 0.252 - 7.41 17.82 50.49 88.16.-89-8 -.
18.4 10d1,6
 
222 52 9.68 -161.91 31.05 26.26 43 0.223 0.237 109.2 15.93 0.222 0.303 8.95 21.46 52.49 94.08 102.0 121.4
 
222U: 3 9.42 -162.00 31.04 25.98 35 0.251 0.267 105.8 15.66 0.182 0.233 -6.8Q .18.73 47.92. 86.40 -- 91.8 0sk
1- --

2230.1 9.16 -162.10 31.04 25.11 37 0.205 0.217 N 110.1 24.65 0.320 0.304 8.74 21.58 17.11 57.77 73.1 88.0
 

...22.32,2L2_--a. 0$9- 162. 241Q..SJ..J.....226 2k0..- A 10.?7.14.75 .a. ... Mi..3-1A flrx Ing 7
-A. -	 3-6A29 364IL2" l. 91-4 
2234.38 8.62 -162.30 31.04 25.17 25 0.216 0.229 97.5 19.81 0.257 0.280 8.47 19.56 48.33 81.77 90.2 105.9
 

.2236,50 8,35 -162.40 31.05 24.91 . 29 0.220 0.234 --. 105.6 19.11 P,06 . 0.291 - 8.64 20.92 .. 55.0 4.94 .04.- .5-------25-5---
2239: 2 9.07 -162.50 31.05 24.65 29 0.220 0.233 N 119.3 21.55 0.266 0.269 7.59 15.69 44.68' 58.70 80.7 97.1
 

.	 2241:13 7.80 -162.60 31.04 24.40 26 0.22 0.257 K 86.9 12.41 0.106 0.194 5.79 14.38 40.51 59.66-.77,1-76.0, 
2241:25 7.53 -162.70 31.04 24.17 31 0.228 0.242 71.2 11.48 0.101 0.277 7.95 19.44 47.68 82.50 89.1 106.9 
2242;37 7a6 -i2 * aQ 3A,95i.2325...21J0i. 2 2L. - 4. 0t . 1 9. .72 D-t.2 1 0.A . 1.12..... -I J i.9-6 51~.9 JI89-84.. .4 111.4 
2247:48 6.99 -162.90 31.05 23.73 34 0.211 0.224 o 79.3 22.36 0.227 0.216 7.05 19.28 53.39 88.62 47.3 53.1
 
2250: 0 6.72 -163.00 31.04 23.53 122 - 0.000 0.000 N 0.0 0.08 0.474 5.525 30.27 40.74 20.45 20.50 - 0.0 _ 0.0._
225g. 7 -9.21 -163.18 31.04 23.17 -20 0.290 0.307 .. N 59.4 8.42 0.000 0.185 4.80 12.20 38.87 77.83 82.0 93.9
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-ATE= 7SI117 "-(Y¥HIO-DAY) -- DAY= 312- PiT 80- -7 NASAi LiTITUDE SURiET --iAL' 1976 

HHM4:SS (DEG (DEG ALT ANG PUB OZONE OZONE (MEASURED DOWNWARD SOLAR PLUX IN (R-06) V/(CM**2-WM) WAVELENGTH IN NN)
 
fGHT) o I Rt KP I fDPGl (.TM--(;M _H3- _An _BdJ_ MR Ng up P8 gn
 

2256:18 5.94 -163.28 31.05, 22.99 t2Q-0..0 229. 0.243 _ 101.9 19.88 0.233 0.320 7.89 -19.16 -48-82_...7 .84 .N 9 _ 1 -- 
22568.30 5.66 -163.3a 31.05 22.82 181 0.219 0.237 93.0 16.85 0.202 0.343 8.94 20.71 51.66 87.76 91.4 111.2 
2300:42 5.39 -163.48 31-05 22.66 '20 0.247 0.262 104.7 19.27 0.191 0.349 0.08 20.69 55.69 90.96 - 99,73j20,1-_ 
2302:53 5.11 -163.50 31.04 22.51 19 0.225 0.238 117.7 21.78 0.234 0.383 9.57 2Z.26 56.59 93.92 102.6 124.0 

2117:17 4.56 -163.78 31.29 22.24 19 0.219 0.232 120.4 22.60 0.256 0.406 9.97 22.62 56.34 93.17 102.5 124.2
 
2103"24 4.28 -163.88 33.00 22.12 19 0.225 0.239 --. 111.0 22.33 0.236 0.413 9.94 23.16 58.04 96.73 104.9 126.9 --
2311:40 4.0O1 -163.9B -34.53 22.o2 -20 0.221 0.236 121.7 22.79 0.254 0.432 10.41 23.91 57.75 98.42 107.2 129.3
 
.2313:52 3.73 -164.08 35.01 21.92 -20 0.221 0.236 . .. 12A.4 24.00 0.273 0.442 J0.53 24.10 59.97 97.74 - 106.1 .128,.9_ _
2316- 3 3.46 -160.18 35.02 21.85 136 0.223 0.241 124.7 23.59 0.257 0.442 10.50 24.11 60.15 100.04 100.9 131.2 

_2318 15 _3.18 -164.27 _35.33__21.78__420 0.223 " 0.252 124.2 -23.2B 0 2 60 0.443--l10.56.--,0, 60, 5_100 , I1-.. . 2 3W .._ 
23-20 .2 - 2. 907 -1; .36- 35 .62- 2 1-72 -18 -0.221 0.237- -125.0 23.85 -0.2659 0.447 10.67 24.33 60.56 99.68 109.0 131.4 
2322-.33 2.62 -164.48 35.03 21.67 25 0.224 0.239 .. . 125.4 23.80 0.261 0.443 10.51 24.02 60.18 99.79--109,7 -133,. 
2124.50 2.34 -164.56 35.00 21.64 20 0.225 0.241 124.8 23.50 0.255 0.442 10.51 24.41 61.04 100.99 109.8 131.3 
2321: 1 2.07 -164.67 39.01 21.62 20 0,222 0,238 .. 124.3 23.83 0.265 0.44 10.65 _24.48. 60.G3 100.35,_108.0 - 13L1j,§ 
221.13 1.80 -164.77 35.D2 21.62 36 0.226 0.242 124.2 23.57 0.256 0.434 10.27 23.82 59.53 98.60 100,0 130.8
 
2131:24 1.53 -164.87 35.02 21.63 159 0.225 0.243 121.9. 22.990 .248 .0.428 1.0.27_ 23.88 59.48 98.62 06.9 "1.9
 

--16.9]':8 .2 5.22165 1 0 2 .28121.3 23'.20 0.259 0o.428 10.29- 23.57 58.59 96.86 105.7 127.7
 
2135:47 0.99 -165.07 35.00 21.68 20 - 0.225 0.241 122.4q 23.09 0.250 0.421 10.11 23.35 58.56 97.55 -106. 3 1 2a. 3
 
2337:51 0.72 -165.16 35.02 21.73 19 0.225 0.240 . .. 123.0 23.46 0.254 0.435 10.46 -24.31 60.B7 100.03 108.7 130.4
 
234):10 0.44 -165.26 35.02 21.79 21 0.226 0.242 127.7 24.38 0.264 0.442 10.53 24.43 61.06 102.16_ 111.5 135.0. _
 
-2342:22 "0.16 -165.36 35.02 21.85 22 0.239 ... 125.2 0.257 0.437" 10353 24.31 66.97 99-.89 10lO.1 i.2'
0.223 23.78 10 

2144:33 -0.11 -165.46 34.96 21.93 24 0.227 0.243 P 119.9 25.12 0.247 0.431 10.07 23.29 59.18 98.26 107.6 129.4
 

"-239Fo 45 -05. 38-'-165. 56--A0 20--j- b-2 3 -- 60.2 39 122-8--22. 96 -6.258--42 10.:35 23.89 60.D7 98.21 106.8 127.8
 
230$.57 _-0.66 -165.86. 35.03 22.12 ,20 0:221 0.236 ... 126.0 23.94 0.273 0.444 10.65 24.20 600.34 99.44 109.3_ 131.2
 
2351. 8 -0.94 -165.76" 35.02 22.24 21 0.224 0.239 -125.9 23.50 0.263 0.442' 10.47 -24.14 00.45"100.74 -169.4- U32.1
 
2353:20 -1.21 -165.86 35.03 22.36 21 0.221 0.237 124.6 23.64 0.266 0,442 10.63 24,54 60.78 100.41 108.5 131 2-
23,) 31 -1.419 -165.", 35.02 22.50 21 0.223 0.238 124.0 23.55 0.266 0.435 10.36 23.74 59.69 98.06 107.4 130.3
 
2357-43 -1.77 -166.06 _35.03 22.64._20 _0.223 0.239 120.9 .. 22.63 .250 0.415 10.12 23.46 58.82 97.22 10S.4 127.2
 
215):5 -2.04 -166.16 35.02 22.79) e00210262. 0.257 0.424 10.19 58.02 95.89 105.0 126.9
30 23.29 

.0302 6 -2.32 -166.26 35.01 22.96 20 0. 223 0.238 -...... 121. 3 '22.88 0.256 0.414 9.97 .22.97 51.99 _95.5 ..103.=L 12.5 .1
 
0004:18 -2.58 -166.35 35.02 23.14 20 0.220 0.236 120.8 22.98 0.263 0.422 10.25 23.57 58.96 96.70 105.0 126.8
 

-_0006:2,1 -2.85 -16G.45 35.02 -23.34 .20 0.222 0.230 __ 125.3 23.55 0.260 0.423 10.29- 23.57 50.59 98.59-108.3.-131.0
O0008:41 -3.11 "166.54 35.02 23.55 24 0.223 0.239 122.5 22.87 0.254 0.414 10.15 21.65 59.47 98.S2 106.7 128.S
 

0013: 4 -3.64 -166.74 35.02 23.98 29 0,225 0.241 121.6 22.70- 0.242 0.393 9.83 23.09 58.39 97.24 105.9 127.0
 
__0314.15 -3.91 -16b.84 35.03 - 24.21 .30 - 0.222 0.237 .... 123. 4 23.43 0.264 0.402 .10.15 23.58 .59.31 97.98 . 106.6 -12S.4 
0311:27 -4.10 -166.93 35.02 24.44 32 0.2240O.240 122.4 22.60 0.240 0.385 9.79 22.76 58.58 96.63 105.7 125.8 
0014:39 -4.45 -167.03 35.02 24.69 34 0.223 0.238 ... 117.2 22.03 0.246 0.376 - 9.57- 22.31 -- 56.25 93.o82-101.6 --233-1
0321:50 -4.72 -167.13 35.03 24.94 31 0.226 0.241 119.4 22.04 0.240 0.367 9.44 22.12 56.67 94.49 103.5 125.4 

0)2b:13 -5.25 -167.33 35.02 25.46 40 0.225 0.241 117.0 21.75 0.219 0.349 9.23 21.65 55.47 93.16 102.3 123.4
 
.A528:25 -5.52 -167.42 35.02 25.73 .02 0.225 0.241 .... 114.6 20.98 0.234 0.339 9.09 21.47 55.47 91.91 - 10 0.0__3-20. -
0030:36 -5.79 -167.52 35.02 26.01 50 0.227 0.243 117.3 21.44 0.236 0.336 9.08 21.41 55.04 92.91 102.3 123.4 
0332:48 --6.06 -167.62 35.03 26.29 29 0.227 0.243 118.ll.421.25 0.234 0.330 9.08_ 21.75 -56.39 93.90_101.9, -123.2--_ 
00334:59 -6.33 -167.72 35.02 26.58 26 0.226 0.242 116.0 21.29 0.238 0.324 8.92 21.12 54.77 91.68 100.2 122.4 

-- )- LZ 1-6.. -6--31[ 5J2 2 7-3-1 -Q220- Q. 241 - 1. L-20.5-0.222--3 1-8.. O - -. 01--]--%- 99-S 119.7 
0339:22 -6.88 -167.92 35.02 27.17 39 0.220 0.244 117.2 21.12 0.232 0.310 0.81 21.11 55.19 92.74 100.9 123.1
 
0041:34. -7.15 -168.02 35.02 27.48..60 0.231 .... 21.12 0.224 0,300 Z1.31 _55.91 904,.8 2 
0643:4;5 -7.42 -168.12 35.02 27.79 59 0.229 0.245 116.5 20.93 0.225 0.288 8.65 21.00 55.60 92.66 100.9 121.2 
0545.57 -7.69 -168.22 35.02 28.11 -39 . 0.227 0.243 ... M 115.9 21.16 0.23b 0.274 7.91 20.Q3 49.80 89.$3 -- 97. 3___ 2 .6L --
0346. 9 -7.96 -168.32 35.02 28.43 52 0.218 0.233 M 101.7 17.98 0.218 0.238 7.90 18.02 47.74 80.65 86.8 103.4 

0.248 119.3 8,7 2_1Q .

0392.32 -8.51 - 168.5 2 35.02 29.08 42 0.229 0.245 114.5 20.48 0 .:!31 0.275 8.33 20.42 53.96 90.31 98.8 120.5
 
03i4:43 -8 77 -168.62 35.03 29.42 -36 0.232 0.200.... 113.7 19.64 0.218 0.264 8.04 19.84 53.24 90.17t - 99.8 120,.Q
 
035b:55--09.05 =-168.72 35.03 29.75 -24 0.229 0.245 115.1 20.36 0.225 0.266 8.26 20.40 54.41 91.46 99.3 120.5
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= 
-O1-E 7611)0 "(-f-M1-DAY)" DA= 313 FLT NO= 7 NASA L 'lTUDiESUiVEY - iALL 1976 

HHiM:SS (DEG (DEG ALT ANG 2P2 OZONE OZONE (MEASURED DOWNARDO SOLAR FLUX IN (E-06)W/{Cf**2-MN) VIVELEKGTH IN Mn)
 
.I BT.N. i 1 9l ML..AKFSL9EL.L TCM.. - 1B--BB--.N WB HB M 'u R n n
 

0259. 6 -9.33 -168.82 35.03 30.09 23 0.231 0.247 117.2 20.72 0.222 0.256 8.18 20.22 54.19 93.00 101.1 1230.-
0101:1i -9.60 -168.92 35.03 30.43 37 0.231 0.248 115.2 20.02 0.217 0.248 8.05 20.06 54.42 91.93 99.3 121.6
 
0101:30 -9.87 -169.02 35.01 30.78 47 0.232 0.248 114.4 20.10 0.226 0.236 7.78 19.40 53.00 89.39 97,3 119.1-.
 
0105.41 -10.14 -169.12 35.02 31.14 79 0.235 0.252 112.3 19.28 0.197 0.223 7.48 18.96 51.89 88.73 98.0 118.4
 
0107 53 -!0.41 -169.22 3.03 _31.19 64 _0.234.0.251 112.0 19. 14 0,208 0415 _.52. 9fi0 "1L.9.0j..
._,.._18. 11.....
 
0110: T -10.68 -169.32 35.03 31.85 84 0.233 0.251 111.0 18.08 0.206 0.209 7.24 18.32 50.08 86.14 94.3 116.0
 

>0 



"-1i&= 761138 ("8-813-DAY) DAY= 313 -F llO ..... LTDB SURV!T - VALL 1976 

H....SAS 29.5.30.9 L.39Iff±l5 ....RRI! SS L_.......&llG _____Spi.. Pg -j'0?hL .Q0Q.3J74, _IZ~i._o .. J0..l 5
808lI8S (BEG (DEG ALT ANO PPB OZONE OZO (MEASRED DOIlA88 SOLAR FLUX IH (E-06) W/(CI1*2-N) VAVELX8GTII 8181) 
.. l12L.... N) Ri rKnJ4D-L G )4l~ c 1 J11L..f...Jig HE....J MR1 An11 UP-HR 


2206:25 -17.88 -175.20 31.03 19.17 23. 0.232 0.2&7 
 - 132.2 25.57 0.275 0.355 9.93 21.32 57.95 
102.73 10$.2 336.A2206:35 -18.06 -175.42 31.04 18.86 24 0.248 0.263 132.9 21.04 0.242 0.345 9.35 23.56 60.25 102.94 113.0 133.5220:57 -18.23 -175.65 31.05 18.56 24 0.241 0.255 126.9 23.38 0.228 0.341 9.59 22.18 61.22 101.40. 109.3 -132,.0
2213.59 -18.40 -175.87 31.05 18.26 28 0.241 0.256 114.9 
 19.68 0.227 0.320 9.46 22.92 57.92 100.52 108.5 132.3
 
17.95 ...- ~.25922U3 -11, -18.57 -176.09 31.05_ ~9 2 ___ 129.3__23. 34...,234I 0.35j__9.19 1 .L.j8L9,3il9 149221,:22 -18.7 -176.32 31.06 17.66 27 0.222 0.236 M 129.6 27.06 0.370 0.347 10.25 24.21 63.98 82.77 86.1 121.6
2217 34 -18.91 -176.55 31.05 17.36 16 . 0.249 0.264 131.6 22.72 0.238 0.343 9.53 . 23.77 61.34 102.34 . 114.7._ 136.8..2214:46 -19.08 -176.78 31.05 17.07 16 0.244 0.259 128.0 23.78 0.243 0.338 9.77 22.77 61.80 102.79 111.2 140.42221:57 -19.25 -177.00 31.05 16.79 18 
 0.246 0.260 ... 131.1 23.08 0.267 0.333_ 9.75 23.40 61.14 103.96 ..111.1 142.2. __
2224: 9 -19.42 -177.23 31.05 16.50 22 0.246 0.261 134.9 23.46 
0.267 0.343 9.97 24.42 62.10 105.72 114.7 141.9
__222b±21 -19.58 .177.45 31.04 16.2. -18 0.249 0.264 .3.5 23.35. 0.25Q - 0.347_...9.84_2L.ZI1_62. 33-103.38..Jt5.2__AL-32228 32 -19.74 -177.66 31.04 15.92 
 20 0.249 0.264 133.3 23.66 0.250 0.352 9.79 24.33 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 99.84 116.2 .O.0..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 -178.32 31.06 15.08 56 0.244 0.259 129.2 
 24.03 0.255 0.351 10.03 23.17 62.31 99.89 112.6 -139.7


2231.13 -20.3q -178.54 31.05 
 14.81 18 0.244 0.259 127.0 23.50 0.252 0.341 9.90 22.83 61.84 98.63 110.9 138.8

223).. 11!_23. 55 -178.77 31.05 14. Sy_ 2 1 0.245 0. 260- .130,0 ;0, 9.20, 59- 0. 353- IQ.'L- 23,7 3--OIL.21- 10Q.531jJ5.9 142142241.12 -20.71 -178.9 31.05 11.29 21 0.243 0.258 134.0 24.71 0.264 0.364 10.72 25.01 66.64 101.21 119.3 145.2

2241:54 -20.87 -179.21 31.05 14.03 .20 0.2114 0.259 132.9 25.42 0.264 _ 0.362 10.41, 24.25 65.40 98.99.-116.5 _141,6---2246. 6 -21.03 -179.44 31.05 13.78 22 
 0.246 0.261 129.2 24.68 0.248 0.350 10.07 
 23.67 63.69 96.90 113.8 138.3
224d:17 -21.19 -179.b6 .31.05 
13.53 23 0.249 0.264 ......130.0 24.25 0.245 - 0.344 9.98 23.64 63.94 97.26_- 114.8 140O2250 29 -21.35 -179.68 31 06 13.28 23 0.2148 0.263 131.5 24.58 0.255 0.349 10.12 23.68 64.21 98.70 115.4 1C2.12252 41 -21.50 -1d.10 31.05 13.04 26 0.250 0.266 129.6 24 .11 0.234 0.346 9.89 23.57 63.35 97.33 115.2 138.5225T:5 -2.6 i2.026 12.8 29 0.253 0.268147.7 129.6 23.54 0.238 0.33w:9.6623.0 63.00 98.12 113.3 137.0

N 2237 4 -21.61 179.46 31.05 12.57 25 0.247 0.262 129.3 23.75 0.263 0.328 10.00 22.86 62.06 101.36 111.1 144.0CO 225):16 -21.97 179.24 31.04 -12.35 28 "0.261 0.277 133.5 21.9i 0.222 -0.321 -'9.53 24.-29 62.31 101.97 118.9 143.62301-27 -22.12 179.02 31.05 12.13 29 
 0.256 0.272 134.4 24.32 0.243 _ 0.338 9.81 24.51 63.99_ 99.49 117.6 140,72101.39 -22.27 178.80 31.05 11.91 24 0.258 0.274 133.6 23.90 0.248 0.331 9.53 24.01 62.10 100.42 112.7 142.92303:50 -22.42 178.58 31.06 11.71 27 0.255 0.271 134.9 24.01 0.248 0.323 9.94 23.61 6467 9890 117.7 1 -3.92100:2 -22.58 17.3531.05 11.51 51 0 .257 0.273 134.5 24.80 0.252 0.326 9.89 23.54 65.07 99.40 119.4 145.02313.14 -22.73 178.13 
 31.05 11.32 29 0.258 0.273 ... 128.9 22.32 0.230 0.320 9.69 23.45 64.00 97.85 117.5..140.6-..-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 99.58 113.8 140.8
2314:3) -23.02 177.69 31.05 10.95 .. 29 . 0.273 0.290 -- 134.3 . 23.15 . 0.269 __fl.293 .. 8.60- 22.79. 61.35 100.42 -111.5--13t-6 
2116:4H -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
_2.1.3-5--2.3.1 -- 172-2-1 .06-_1o-62._.IQ.- 103.12 116.0 146.5 _0.258-0- 2.74 - .129-5--22. 74 D.259-.J0-300-__9S-"--23.2a. A a-.6I8.DO-9& 33 8 A 1,A
 
2321:12 -23.47 177.03 31.8) 
 10.47 34 0.259 0.275 133.5 22.90 0.241 
 0.299 9.83 23.55 64.34 99.45 117.3 146.52l23;23 -23.61 176.62 34.16. 10.32 43 -.0.255 0.273 - ...... 135.5 24.54 0,263 0.324--10.15. 23.92 65.43 99.95 417.7--1IJ3..2325:35 -23.76 176.60 31.96 10.19 52 0.258 0.275 129.4 23.24 
 0.239 0.102 9.42 22.51 62.59 97.84 114.8 133.1
2327:4o -23.91 176.36 31.00 10.08 74 0.265 0.282 . . 130.3 23.13 0.219 0.299 - 9.13 22.92 61.69 97.23 116.1.. 137-7...2329:58 -24.07 176.13 31.05 9.98 
 90 0.266 0.284 131.1 22.68 0.233 0.289 8.90 22.90 59.64 97.26 112.7 137.2
 --233t1ZLO 2 1. lAj3 .fl05i.__ M8... 93_0.265.-0. 212 -. 133. S. 22.21_. 0.2048_-.279...... 8-t.2t t..SLk S..5hL0._tt±..2331:21 -24.36 175.68 31.05 9.79 96 0.264 0.281 135.4 22.60 0.259 0.278 9.29 22.83 62.00 100.10 114.3 143.7_2316:-J -20.50 _175.4f 31.05 9.71.. 91 .- 0.264 0.281..... 131.2. 22.47 0.237 .0.274--- 9.21. 22.12 61.95. 97.45.-214q..9-1q 0..2138 44 -24.65 175.23 31.05 9.64 91 0.268 0.286 127.9 22.60 0.213 0.274 8.87 22.12 60.79 95.38 115.0 136.2
2340.56 -21.79 175.01 31.05 9.59 92 0.269 0.287 ... 129.8 22.51 0.215 0.278_ 8.74. 22.44 5$.88 96.75 ... 113.8. 136.2343" 7 -24.94 174.78 31.06 9.55 111 0.268 0.286
2 135.9 22.60 0.250 0.276 8.96 22.95 60.39 100.81 112.9 141.721j:1 1 - 5, 8 ---.5-6k--.5 . . -122----Q, .- QjQz-.-@-L-.-A-z132.7 --21. 9D- -6 -- -1 152-14272---.2-229 112347:30 -2 .23 174.33 
 31.05 9.49 84 0.263 0.280 129.2 22.19 
 0.238 0.270 9.07 21.63 60.81 96.01 111.9 136.6
2349:42 -25.37 174.10 _31.0S 9.49 _88 0.265 0.283 .....- 130.6 23.28 0.233 0.280 .._-9.19 22.36 . 62.42 97. 37.. 1J5.1J39..6.2351:54 -25.52 173.86 31.05 9.50 93 
 0.266 0.2894 130.3 23.10 0.226 0.283 9.07 
 22.46 61.69 97.11 115.7 137.0
2354: 5 -25.67 173.63 31.05 9.52 88 0.258 0.286 129.8 22.54 0.217 0.283 8,83 22.39 60.64 .95.91 -A14._2-136.i..2356:17 -25.81 173.40 
 31.05 9.55 84 0.264 0.281 126.2 22.77 0.231 0.276 8.99 21.72 60.66 94.84 111.1 136.0
172159-29 -25.95 3.17 1.-05 99t -094 0 29's .2I 27.-I-n.._-a3-0.2Z -2_1. 95.29 112.3 136.30300:40 -25.10 172.93 31.05 9.64 83 0.266 0.284 128.3 22.72 0.221 0.276 8.95 22.03 61.22 95.94 114.1 136.7
0302.52 -26.24 172.70_ 31.05_ 9.70 
 82 0.268 0.2a5 127.7 22.37 0.215 0.274 8.75 21.95 59.96 95.59 113.4 134.2
0005: 3 -26.38 172.47 31.05 9.77 83 0.269 0.287 127.1 21.90 0.214 0.273 8.56 21.90 59.07 94.76 112.1 132.2
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- s= 761109 -M-DAY) -AYD 314 PET N0= 8 AS LATi-E-SU R i -- FALL 1976 
- BAR .LAT ._...O. G PRES____SUl__O. _3_MES ._yOTXL__OO.QDQ.. J- 3.12 .Th289.2_.29'.5_ 303.9__306.J__=3LflA_326Lt_-365 -395 -f
HIM-Ss (DEG (DEG ALT ANG PP OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (H-06)w/(CM*2-In) WAVELENGTH IN vM) 

0007:1 -26.52 172.23 31.05 9.85 84 0.269 0.281 127.6 21.90 0.216 0.272 8.54 21.97 -58.92 95.50 111.7- 132-2 
0009:27 -26.67 171.99 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 
0)11,38 -26.81 171.76 32.0 10.05 82 .0.269 0.287 128.7 21.97 0.225 0.274 8.65 22.30 59.21 96.23 111.7 132.8 
031 3:50 -26.95 171.52 31.29 10.16 83 0.271 0.289 128.1 21.63 0.222 0.261 8.40 21.80 58.19 96.17 110.5 132.4
 

171.27 10.29__ 68 _0.27 1_0, 289 128, _21.62.0.2250D 16._2 -27. 10 31,05__ .0.289 __- 2 - 0.256 . 9.30 . 21 .89 .- 58. 079...9.76--330.0 132. 
031:13 -27.24 171.03 31.05 10.41 81 0.272 0.290 130.3 21.61 0.225 0.254 8.38 22.02 58.44 97.43 111.3 133.4 
032':25 -27 3B3 170.79 31.06 10.55 86 0.272 0.291 128.5 21.37 0.218 0.252 8.29 21.68 58.14 96.49 110.5 132.1 

0022.36 -27.52 170.55 31.06 10.69 85 0.274 0.292 126.6 20.99 0.217 0.242 8.14 21.35 57.51 95.66 109.9 131.0 
0024:418 -27.66 170.31 31.18 10.83 85 0.275 0.294 128.3 21.30 0.211 0.241 8.19 21.1 58.61 96.23 112.5 .132.6-._ 
0126.59 -27.79 170.08 31.75 10.99 81 0.27 0.292 128.7 21.82 0.207 0.244 8.39 21.40 59.89 96.28 113.6 134.9 
032_11 -27.93 _169.84_32.19 11.15 83_ 0.72 0.291 126. 4 22.05 __0.216 P.241 8.27 21.2 6Q0.92 95.8 111.9 1..5J _
0031122 -21.06 160.60 33.01 11.31 80 0.272 0.29i 125.2 21.89 0.220 0.240 8.46 20.9 59.71 95.10 111.1 1314.5 
0333.34 -28.20 169.36 33.87 11.49 84 0.272 0.291 127.0 22.34 0.228 0.243 8.63 21.314 60.96 .96.97 112.3_137.5 
021 45 -28 33 , 161.13 34.98 11.66 86 0.268 0.287 131.0 22.95 0.252 0.252 9.02 22.05 61.67 100.10 112.8 141.8 
0037-57 -28.46 168.90 35.03 11.84 82 0.268 0.288 131.7 22.23 0.261 0.246 8.83 22.16 60.22 100.52 111.3_ 110.3 
0040: d -26.59 160.67 35.03 12.03 79 0.272 0.292 131.2 21.54 0.250 0.242 B.6 21.87 58.66 99.08 110.9 135. 
0312.20 -29.72 168.43 35.03 12.21 77 0.274 0.294 131.6 21.70 0.236 0.2143 8.30 21.96 58.66 97.72 111.8 132.6 

--15liq4.3j --2 5.8B5 1619 35.011 12 . 41 779 b0.276 0. 29§ 129.3721.86 0.216-0.2411 8.28- 21.26-59.45 96.29 113.4 133.9 
3
0346 q3 -28.9d 167.96 35.33 12.61 79 0.271 0.291 R 123.6 21.86 0.225 0.224 8.42 21.51 59.69 95.IJ _07.7 f33.3 

0141d:54 -24.08 167.72-35.03 12.78 - 126 0.272 0.293 - 125.5 21.01 0.250 0.217 8.16 20.11 57.10 91.89 106.9 132.6 
0351. 6 -29.18 167.47 35 33 12.96 77 0.278 0.298 128.3 20.48 0.225 0.223 7.91 21.13 57.27 96.51 110.1 130.1 

--OJ3 la -29.28 167.22 -35.011 13.14 B2 - 0.279 0.306 . 127.8 21.55 0.216 0.224'- 8.03 20.71 59.54 96.53 112.0 133.5 > m 
0055.24 -2).38 166.97 35.33 13.32 83 0.477 0.512 N 11.5 0.00 0.000 1.438 37.22 14.94 80.96 38.35 153.3 0.7S 037- -- 2.8166.74 35.03 13.91 82-0.275 0.295 N 122.9 21.0 2 0.211 20.05 96.41 131.90.22I1 8.05 57.81 109.1 

D 095)47 -21.56 166.49 35.3 43.70 83 0.273 0.293 125,5 21.56 0.241 0.213 8.19 20.64 58.29 100.06 108.2 135.4 ;v
0101:59 -29.68 - 166.25 "35.03 13.89 82 - 0.279 0.300 .... 131.7 20.99 0.231 0.221- 7.95 -21.58 58.27 100.51 112.3 133.3 o 
0114*10 -29.78 166.00 35.03 14.09 80 0.279 0.300 127.2 21.79 0.213 0.218 7.98 20.52 59t52 98.20 110.6 134. 9 :.u 
01o.21 -29.88 165.75 35.03 11.30 85 0.273 0.29 125.6 21.24 0.239 0.203 8.03 20.40 57.51 100.11 107. 133.2 rC 
0108-33 -29.9B 165.51 35.33 14.50 89 0.280 0.301 130.6 20.76 0.227 0.210 7.75 21.05 57.46 99.95 110.4 131.5 0 

0110111-3.08 165.2 ' 35.33 W1.71 o7 0. 280.01042.7 029024 797 2.95.5 9.5 121 3. 
-0112-56 -30.19.165.02 35.03__ 14.13. 72 -. 0.276 0.296 ... 123.9 21.58 - 0.224 -0.204. -.. 95 .20 .06_50. 29 .99.l2----1025-1..3A 2,

0115: ) -33.29 164.79 35.03 15.15 70 0.275 0.295 121.3 19.96 0.235 0.200 7.62 20.26 55.35 98.02 105.7 12o.8 
.0117:19 -30.39 . 164.55. 35.04 - 15.37 . 68 0.280 0.300 .... 128.0 20.94_ 0.214 0.212 -- 7.78 .20.57 - 58.38 _97.9q _1I1=t_..133.L... 
0111 31 -30.50 164.31 35.04 15.59 70 0.273 0.293 128.8 21.93 0.254 0.209 8.25 21.02 59.50 105.32 110.8 137.8 

.o.t2 42.-J2.U. -1 6_u.H._.D-3 ._..15-.2 ._8.5..-.Q.279__-9.,2 99 -- -1.1..q..11. _1.21 1l..20.221. .211...,7 __a-2.1.16 -5-9,32_.1J- 0.6fl,--113 A 1-1 ' 
0123.54 -31.72 163.82 35.03 16.05 66 0.273 0.293 126.2 22.13 0.240 0.205 8.15 20.26 59.09 102.24 108.8 137.8 

- 0126: 5 -33.83 163.59 35.03 16.28 - 67 . 0.285 0.306 R_--. 128.1 20.03 0.221 0.201 --7.59- 20.56 56.90 99.10. 110.3 -- ll..t._- Oct 
02d:17 -30.92 163.33 35.03 2.50 65 0.276 0.295 H 125.1 22.38 0.227 0.204 8.02 20.24 59.43 102.42 110.8 137.1 . 
S0110:28 -3D.99 163.07 35.01 16.70 68 - 0.276 0.296 8 -- 127.0 20.60 0.259 0.204 . 7.71 21.30 56.58 99.63 .108.2- -129.-. $ 
0112:40 -31.06 162.81 35.04 16.89 65 0.279 0.299 121.0 20.37 0.208 0.201 7.71 20.25 58.59 98.16 109.5 133.9 
ILq;51jLr31.ll.1 1UA52.5j__5.33. _ .6-6-- 0,171 -. 0.21 __126.9-. 21.33. D.259--0.19.4--7-85--.203t-56.53 -100.30..Afl- Q 131.9 
0117: 2 -31.17 162.28 35.03 17.27 67 0.281 0.302 125.0 19.42 0.182 0.200 7.73 20.65 59.57 100.07 113.6 136.2 
0139:141 -31.23 162.02, 35.)3 17.46 _74 0.279 0.299 . 126.9 20.77 0.218 0.181 _7.52 20.04 56.99 102.84 109.4..-131.l._ 
0111:26 -31.31 161.77 35.03 17.68 67 0.282 0.303 123.3 20.61 0.207 0.182 7.34 19.40 57.64 97.76 107.4 130.9 
01113:7 -31.40 161.52 35.05 17.90 50 -. 0.277 0.297 ..... 125.6 20.57 9.248 0.176 .7.30 .. 19.Oi 55.95 .96.3.-..05.2_.22-.3.2 
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DAPEg 761109 fiR-O-DAY) DAY= 314 FI No0 a MASA LATIT6Di'SUR " Y--- A:L'1976 - - " __ TBAR __..A - _,O) eRSS SUA _EAS TOTAL 2QDQ.-- 374.1 312.8 289.2 294.5 9HHf:SS (DEC (DEC ALT ANG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUI IN (E-O6)II/(Cl**2-X) WVELENGTH 13 $h)Gn....D..----.L..-... NI__ L_4KU4.__4nRG) .(ATJM-) _BB .. . R-- ......8 -R.......-.. &.3 .__.onAR_..A
 
0148: 0 -31.57 161.00 35.04 18.35 54 0.265 0.305 127.2 19.71 0.206 0.176 7.20 20.07 57.32 
 98.76 110.8 13I..1-0750:12 -31.66 160.74 35.0 4 18.57 53 0.282 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 0.93 0.162 
 6.9S 19.00 55.88 95.62 109.2 127.9-.
0154:35 -31.83 160.22 35.06 19.02 59 
 0.289 0.310 123.7 18.63 0.224 0.154 7.04 19.82 57.24 102.28 112.5 134.1
01 5b; 4 6 t96---1.2-- 58- 0.284. 90092---59A..5Q.30_ 127.,..21.087 .-. 233. 0, 11.13.L.9.M3_ 58.9-10)2.22---1- .3.0138:58 -32.00 159.69 38.46 19.47 80 0.287 0.311 130.8 
 20.08 0.220 0.174 
 7.26 20.27 59.06 100.52 113.4 133.6
0211: 9 -32.08 IS9.44 38.99 19.69 82 0.277 0.300 127.7 21.83 0.248 0.175, 7.70 20.20 58.73 103.49 109.3 .. 136. I_
0201.21 -32.16 159.19 38.99 19.92 69 0.283 0.306 
 132.9 20.96 0.248 0.177 7.50 21.03 
 59.30 104.93 113.9 134.8
0205:12 -32.24 158.94 38.98 20.15 93 0.285 0.308 128.8 
 21.25 0.213 0.176. 7.45 20.05 60.16 101.90 113,7_.1-A34,.0207:44 -32.32 158.69 38.99 20.39 65 0.280 0.302 126.3 21.64 
 0.244 0.165 7.50 19.71 58.54 103.42 109.2 135.6023:55-32.39 158.45 38.98 20.62 65__ 0.279 0_.01 ..... 127.6 _ 20.38 .0,2q_ 0.16 .- 7.3._ 19-1.5 I_01.97 --- - 9-32.47 34.980 7 158.20 §6. 20.85 61 0.284 0.307 128.0 20.45 0.218 0.168 7.04 19.80 57.06 99.61 109.8 126.4
0214:1d -32 55 157.95 38.98 21.09 
 60 0.281 0.304 It 115.5 19.99 0.214 
 0.161 7.20 18.85 
 57.13 98.46 107.1 -130.9-.
02b- 29 -32.63 157.70 38.98 21.32 
 74 0.283 0.306 122.2 18.93 0.222 
 0.156 6.73 18.63 53.41 96.46 105.9 
 125.6
321.:41 -32.70 157.44 38.99 21.55 139 0.286 0.310 . _ 125.5 20.49 0.201 0.160 - 7.050223;52 -32.78 157.18 38.99 21.77 159 0.281 0.306 129.9 20.49 

19.01 57.85 97.37 109.1 133-0-. 
0.234 0.157 7.25 19.85 57.41 103.13 111.0 134.3
0223- 4 -32.85 156.91 38.98 22.00 140 0.288 0.313 128.3 20._1 0 .206 0.1556.81 _19. 15-.57. 32--_97, 7L__l0.9L._IM ._____0225 15 -32 91 156.65 38.98 22.23 174 0.279 0.304 120.8 19.86 0.227 0.145 6.87 18.57 54.11 98.16 104.1 127.60227 27 -33.00 156.38 39.99 22.45 140 0.289 0.314 124.9 19.17 
 0.205 0.151 6.57 18.56 55,66 94.72. .108.017.9022?.3d -33,08 156.11 38.98 22.67 142 0.282 0.307 123.9 20.21 0.233
0231.50 -33.15 155.84 38.98 22.90 138 0.2B6 0.311 125.9 

0.143 6.94 18.92 56.22 100.59 106.9 132.0

19.33 0.19% 0.146 6.73 18.68 56.24 96.39 
 110.1 128 .20234: 1 -33.22 155.58 38.98 23.13 133 0.283 0.307-. 121.0 19.73 0.215 0.138 6.74 18.41 54.98 97.67 105.8 129.7023b13 -13.2 19 5.32 18.98 23.35 133 0.289 0.314 125.7 19.05 0.201 0.141 6.48 18.66 55.88 95.58 108. 128.0~A 121i.24 -33.371515.0 38.9Z9 238 138 0.283 0.307 - 122.8 19.84 024012c 0240 36 -31.44 154.79 38.99 - 23.80 143 0.290 0.315 125.1 19.19 

67 186 5.0 9.8 107.5 130.5 
0.198 0.137 6.49 - 18.33 56.05 .95.43 109.00242-47 -33.51 154.52 311.98 24.03 I45 0.282 0.306 119.9 129.219.86 0.224 0.128 6.56 18.06 53.72 97.22 102.4 127.40244-53 -33.58 154.25 38.98 24.25 139 0.296 0.322 R 124.7 18.71 0.200 0.134 _6.32 17.83 .59.23 9 8.1 9_l 12 .1,1_100247:10 -33.62 153.97 38.99 24.46 127 0.284 0.308 ....- 123.6 19.31 0.228 0.131 6.61 18.58 54.23 99.190249:21 -33.66 153.68 38.99 24.65 118 0.287 0.311 122.4 107.0 129.119.84 0.206 0.133 6.57 17.78 55.8996.03__1 5.6 131.0

-5i -33.70 193.1 38.0 2485 11 0288 06.311 p -121.1T 17.57f 0.195 0.129 6.29 17.99 54.38 94.680253:44 -31.73 153.11 34.15 25.09 85 0.283 0.304 B A.. 129.6 (S.74 0.203 101.9 126.50.t .. 6.03 -16.70 -50.83-_92.0 4. 100.7--121-9L3255 56 -33.77 152.81 29.65 25.22 78 0.297 
 0.316 A 120.0 18.01 0.177 0.102 5.57 
 16.02 52.43 91.95 102.0 126.2
025d:.7 -33.80. 152.51 .. 24.88 25.41 . 67 0.300 0.315 _&_ 121.4 16.35 0.176 .0.088 .-. 5.06 .- 15.23 .4B.67 84.87 -- _R.7_2.21.0..030j-19 -33.82 152.22 19.37 25.59 
 83 0.302 0.316 A 114.9 15.60 0.165 0.071 4.58 14.28 45.73 82.70 96.6 115.3
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OT=761110 (YR-MO-DAj DAY 315 FL O=" NAA-7lUiSRE FALL 1976 
HHlmM:5S (DEG (DEG ALT ANG RPP OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-06)if/(CM**2-NM| WAVELENGTH IN HH} 

2116:33 -38.58 145.19 37.03 65.11 -15B -.0.289 0.314 R .N _. 8.6 0.00 0.000 0.000 - 0.00- _1.66 12.90 _30.66. 36.6 -48.n
2 118-44 -36,.04 145.13 37.04 64.72 172 0.277 0-301 58.5 2.08 0.000 0.000 0.18 2.47 17.64 40.62 50.2 62.0 
2120:56 -39.11 14;5.C7 37.04 64.33 174- 0.277 0.301 .- 59.3 3.27 0.000 0.000 0.20 2.66 18.81 43.03 51.3 _65.4}.--. 
2123-.7 -39.37 145.01 

2125-19 - 39.63__ 144.94 
37.04 
37.0_4 

63.95 182 
63.572-196_ 

0.278 
0.282. 

C.303 
0 307 

62.8 
61.7 

3.57 
-4 .57-

0.000 0.000 
O.Q00_0. 00 Q_-

0.22 2.81 19.67 
24 -2._ B13_20 19 

44.38 
4 . 3.5 

52.9 
5 1-8A 

68,5 
AA

2127:30 -39. 9 Iq1.88 37.04 63.19 202 0. 2E5 0.311 63.3 3.88 0.000 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 64.3 3.84 0.000 0.000 0.27 2.99 20.56 46.56 55.1 70.5--
2131:53 -40.42 144.75 37.04 62.45 200 0.289 0-315 68.4 4.37 0.000 0.000 0.31 3.08 20.98 48.02 56.5 71.0 
2134. 5 -40.69 144.68 3o.70 62.09 194 0.279 C.303 P 65.0 4.95 0.000 0.000 .33 3.17 2D.74 4q.02 . 53.6 _.64 2---
213b 168-4D.95 144.61 32.07 61.73 82 0.291 0.311 A 59.6 3.95 0.000 0.000 0.241 2.77 18.91 42.08 50.3 63.1 
_213:28_-41.22 144.55__26.20 _61.37. B7._0.295 .0-312 .__-A- .. 57.6 .O Q 0_O 0 0 _O 2L__ . _. 2 _ 9./ 423q__L.3.____ft/__ 
21-40.3T -41.4i I14.46 21.5C 61.02 -753 b.226 0.237 PRT M 43.3 5.36 0.096 0.000 0.36 2.31 15.25 34.74 18.2 19.0 
2142:51 -41.51 144.36 21.01 60.70 92 0.441 0.463 HT M 224.7 12.43 0.247 0.000 0.52 4.17 .33.50 e0.06__127.9 _8 .) _ 
2145: 2-41.29 144.43 21.02 60.22 73 0.309 0.324 57.3 2.77 0.000 0.000 0.20 2.53 17.32 39.91 50,0 62.9 
214;7:14 -411,G7 144.52 21.03 59.73 66 0.316 0-330 59.7 2.75 0.000 0.000 0.23 2.67 1B.38- 42.64-. 53.8 - 66 5---
2149:25 -40.85 
2151- 17 -40.63 

144.61 
144.70 

21.03 
21.03 

59.2 4 
58.74 

79 
81a 

0.310 0.324 
0. -3 07__0.321 _ 

64.8 
__66. 7 

3.29 0.000 0.000 0.31 
3 .85_0, 000 _0. 0000_--Q.3-L 

3.08 
- j.1j5 

20.39 4;6.69 
-2 0. Q3___--5.82-__ 

57.6 
F55-& 

71.7 
69-8 

2151 487-W.90 18.-79 21.0 59.25 82 0.303 0.318 66.5 4.07 0.000 0.000 0.40 3.43 21.25 47.29 57.7 72.1 
2156- 0 -40.18 144.08 21.03 57.75 -810l 0.303 0. 318 -.69.5 9.ZO0 0.000 0.000 _0,497 - 3.75 -22.68. .50.54 -61I,(. -75.7 __, 
2159 12 -39.952200-23 -39.82 144.97 21.04

14.l18.17 
57.2456.86 7889 0.2460.319 0.2570. 3 34 HT M

PRA 
62.20.3 5.700.00 0.068

0.000 
0.0000.000 0.590.52 3.67#5.93 21.19

4. 
46.15_0.96 42.4 21.2 

2202 35 -40.03 144 .84 10.68 56.51 39 0.322 0-329 P & 61.8 3.01 0.000 0.000 0.34 3.09 19.82 45.10 56.8 72.4 
2204 4b_-40.23 144q.80_10.15 _ 5§-.j_ L_Aj_ _.314 _0-.32- - -3_ 2.2 -P. 12- ,000.0- 00 --. 9-2/ 5 - .6 59,A 76-0 

t 
2206.58 -40.4q0 
220-.10 -110.58 

144.75 
144J.71 

10.15 
10.15 

55.70 
55.42 

37 
95 

0.318 
- 0.351 

0.329 
0.359 R , M 

68.8 
76.7 

3.80 
3.40 

0.000 0.000 
0.000 _0.000 

0.4;5 
-0.41 

3.59 22.52 
-J),69--25. 11 

50.15 61.3 78.0 
-_56,56_._10.9.-_3D7.5 -

2211:22 -40.75 144.76 
2213-33 -40.90 Ih4.93 
2215-45 -41.04; 145.10 

2_2_7 7- . ! ___ 9 , 7 

10.15 54.98 
11).15 54.N6 
10.15 53.95 
1 1 @ . 3,q 

49 
66 
76 
79_._.. 

0.311 
0.310 
0.384 
0 ,313 

0.318 
0.318 
0.395 
-0, 322 

R 

" M-
_ L_ _ 

91.7 5.86 0.000 o.000 0.57 3.95 23.67 
67.2 4.14 0.000_- 0.000 .0.58 - 3.96 .23.04 
68.7 2.68 0.000 0.000 0.47 3.3D 19.69 

. ___70 .0 - 4 ,0 0-4 _k ,Q QQ _ . _ . _ 6 O 4- 12_ Z -7 6 

52.32 
-50.6 9-
56.23 
5 1 .-1 

63.3 
60.2--
71.2 
60 . 9 

78.7 
75.4 
81.4 
7 4.6 

-" 

i 

C)
P 

2220: 9 -41.36 145.48 
_1222:20 -41.55--145.69 
2224 32 -41.74 145.32 

13.71 
19.18 
23.17 

52.90 
52.37. 
51.83 

53 
61 
64 

0.1060 
0. 301-
0.297 

0.309 P 
0.313
0.312 

A 
TA
A 

. 
62.9 4.63 
65.9--_-5.34-
71.3 5.93 

0.000 0.000 
0.000 -0.003
0.000 0.00 4 

0.78 4i.49 
- 0.87 ---- A. 7. 

1.11 5.54 

23.41 50.72 
-23.84-50.46---
26.93 55.71 

5a.2 70.8 
58.5----.22-
63.5 78.6 

j 

2226.44q -41.95 146.17 26.8b 51.29 47 0.2)8 0.314 A 73.6 6.45 0.000 0.006 1.22 -5.89 27.78- 57.89.-65.8.-80.6
2228.56 -42.16 146.43 29.59 50.75 46 0.290 0. 16 75.9 6.73 0.000 0.007 1.34 6.23 28.82 59.28 67,5 82.5 e 
2)3J "--B92-./A_146-70-12-42 
2233: 19 -42.60 146.97 35.83 
2235:31 -42.76 147.26- 37.91 

q n.-57 1__5 _- 0 -28R 
4g. 67 87 0.298 
49.12 170 . 0.200 

-3 18 -_--J& -_26.3 
0.320 76.0 
0.217 PET M.- 72.1 . 

6--.96--0 .00 0 -- D0.0 08--
7.30 0.000 0.008 

19.44 0.347-. 01 .-. 
1.53 

2-

3--85--2a-9 
6.72 29.64 

.6 -10 

g5-9 
60.08 

-3.0 

--
68.1 

-2. -
83.5 
2. -

0 
0 1 

2237:43 -02.57 147.37 38.32 48N.60 198 0.300 0.327 R 17.7 11.33 0.119 0.011 1.75 %41I 31.55 65.11 73.0 88.6 
.223.55 -42.31 147.29 39.00 48-20 228 0.2B9 0.317 It .---104.7 -12.13 0.1411 0.016 - 2.29 .8 27 .38. 19 74. 4 1 - 85. 1 - 101. 5 - -
2242: 6-412.02 147.26 39.02 47.75 228 0.303 0.331 94.9 9.21 0.088 0.012 2.01 8.36 35.51 71.4;2 80.5 99.1 

. _9I-l_1----147-Z23. 
2246.2') -41.48 147.16 

.32-02-4_7.30-233.--298 
39.03 46.88 196 0.298 

-- 327[ 
0.325 

-... 
R 

9. 
51.0 

-St.58. 
4.58 

_0.0090-01h-.2.1S5-.-. 
0.000 0.013 2.11 8.73 

.---
36.14 70.95 

--
78.8 97.1 



DATE= 761110 (YR-HO-DA!) DAY= 315 PLY NO- 9 RflASA LATITUDE SURVEY- FILL 1976 
_ TU .... tN8 PRESS S8U 03 NEANS TOTAL000. Q_ 37.1 31@2.__29,294,5 30-3.9_ .8 J31284_32a6.&.5 396____TA R LAT 


0UMr:SS (DEG (DEG ALT AN 
 PUB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-06)V/(C**2-M) VIVELENGT It HM)(;.....T I E K1 r FG_ ~ _BB_ An----_N B __-__ -- -_ un N8 R PAR A ......2TI ......................
NLJ~l..... 
 1mar I. ED...iiiii. ... B . .. .. Ht. . II @i flflmfl.lll. I.XWI ilill.l... 

2250-52 -41.00 146.89 39.02 46.16 218 0.279 0.305 P_._f .100.8 13.32 0.480 0.034. 2.77 0.39 -31,16. 62.42 - 71.3-- 93.32253: 4 -40.76 146.79 39.02 45.76 213 0.298 0.325 95.4 10.05 0.099 0.017 2.59 9.75 38.69 78.06 87.2 105.12255:16 -'0.51 146.66 39.02 95.39 220 0.296 0.324 99.5 11.39 0.102 0.019 2.66 9.92 39.35 77.26 __86 ..105.2--2257:27 -40.28 146.53 39.02 45.01 211 0.295 0.322 100.1 11.40 0.107 0.020 2.74 10.29 40.37 78.29
-2259:39 -!L-0j----_6,-91---39-,0Z_ 44, 61-__20 __ __ __ __03.5 _t1,97__0.120 Q.,022,.--2.92-J1. 87,5 106.7S0.,0,315 09 41. 92-00- 13 _ K-2 I 9_ 9 _ 
2301-50 -39.79 146.28 39.02 41.25 190 0.289 0.31b 102.2 12.21 

-

0.118 0.022 3.00 11.01 41.47 61.41 89.2 108.9.2304: 1 -39.55 .. 146. 16 39.03 43.86 189 0.290 0.316 .103.6 12.31 0.124 0.023 8 8 92.96 -11.09 41.65 80.23 _- -107.!L2306.13 -39.31 146.03 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 90.6 109.7
.23168:24 -33.06 145.91 39.02 43.09 197 0.287 0.313 104.7 13.16 0.1292313:36 -38.01 145.79 39.02 42.70 204 

0.033 __-3.35 11.71 -YI.13_ 62.67 __91.2 .212.Q0_0.286 0.312 104.3 12.95 
 0.134 0.035 3.41 11.87 42.95 82.46 92.0 111.1

:-3.5.7 16.66_2 27 3 39.02 R2. 31.-99_.0.256 0.279 R - 100.4__15,96 .0,239 _P.039 -3...5.1.L.__2.0LJ3-2.-10A 2...e.. ..2314.5) -38.36 145.48 39.02 41.97 207 0.285 0.311 R 102.4 12.84 0.137 0.030 3.63 12.17 43.63 63.88 92.3 113.0
2317:10 -38.17 145.26 39.02 41.b7 173 0.282 0.307 107.6 13.91 0.131 0.041 3.75 12.67 44.34 04.18 _-93,7._ 11'4 .__2119-22 -37.98 145.04 38.99 41.37 188 0.278 
 0.303 105.3 13.80 0.138 
 0.043 3.89 12.84 44.42 61.93 92.1 113.32321.31 -37.79 144.83 35.93 41.06 124 0.266 0.287 PR AM q4.1 13.02 0.156 0.041 3.77 11.28. 37.59L 71.64 _180.1__-.3-.2323.45 -37.59 144.62 28.36 40.74 68 0.225 0.239 DIN 85.5 15.52 0.246 0.035 3.22 10.21 26.49 35.61 39.7 56.92323.56 -37 61 144.47 2zQ6 40.45 91 0.253 0.267 RT M 156.8__2.75 0.394 0.075E__6,-5_.-2.76-73,4.2 122. ,9t.2 M_L,216 .. _

2J6d -7.70 1I44.73 24.98 39.87 79 0.253 0.267 ?TK 89.0 1.13 0.17 0.030 3.17 9.58 28.57 44.96 59.7 90.72333"19 -37.86 144.96 24.96 39.15 72 0.290 0.306 R_ 101.4 13.40 0.000 0.019 - 3.34 0.22 35.96 .73 L..___.8.6--13.K6..._f._
2332;31 -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 86.2 107.12334:42 -38.26 145.30 
 24.97 38.44 69 0.337 0.355 87.1 8.08 0.000 0.022 2.93 9.12 38.40 70.57 88.9 
 114.5
2336 54 -38.45 145.46 24.98 38.00 69 0.296 0.312 105.4 12.05 0.118 0.03-9 3.49 11.73 42.58 0O.90 90.5 111.22339: 5 -38.64 145.63 24.98 37.57 70 0.297 0.313 103.2 12.79 0.126 0.040 3.54 11.88 42.91 82 16 90,3 112.923f1:1 7 -38.89 145.79 24.93 37.15 70 0.354 0.373 PRT I 114.1 7.96 0.000 0.039 3.58 13.05 50.13 116.56 135.9 159.3

2343 2) -38.8s 145.98 20.14 36.63 82 0.285 0.299 PRTA 130.4 14.87 0.229 0.042 3.72 12.32 42.90 78.85 87.2 101,0
N - 245 40 -38.65- 145.85 12.29 36.25 80 0.309 0.320 P - 102.4 10.81 0.098 0.025 2.81 10.14 38.49i 74.21 83.6 104.8
2341:52 -38 51 145.67 10.21 35.94 55 ._0.309 0.317 105.4 11.55 _0.103 0.027 2.99 10.83 41.08 __78.59 90. 1 3 1_l _2J50. -38.40 145.51 10.22 35.61 62 0.305 0.313 108.3 11.66 0.103 0.029 3.04 10.67 39.24 75.03 88.0 112.1
2312-15 _-39 28 145.36 10.24 35.28 67 _0.3)8 0.316 R 116.9 12.12 0.106 0.029 2.94 9.8 35.45 70.89 81.6 103.32354:2i7 -3d. 15 145.22 10.23 34.93 62 0.314 0.323 It 99.3 10.14 0.000 0.029 2.83 9.93 36.79 76.68 85.8 106.9.2356:38 -38.Of. 145.09..10.22 34.58 65 --0.315 -0.323 ......- 90.7 -. 9.40 .. 0.00Q.-O.029.2.83--9.s1-36.32_.0.-3_ a.85.a.aI094. __.., 

http:145.09..10
http:156.8__2.75
mailto:31@2.__29,294,5


5r6 9= 761111 (YR-NO-DRT DAY= 316- FLT NO-"i0 " =~ "d~~D- i z- £ . .-lIT~ 
-OZON8 OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-06)W/(CM**2-NM) WAVELENGTH 1N MR)
 

--Rfil:5S---(DEG --- DEG- ALT... ANG-PPU 


37.90 47.3. =58 20.313 S3.7 2.26 0.000 0.000 0.12 .08 15.26

2129:42 -35.47 142.30 31.06 64.93 84-- 0.291 


0.000 0.000 0.16 2.29 15.95 39.31 48.3 62.7
0.309 55.2 2.40
2131:53 -35.19 142.43 31.06 64.46 107 0.289 

61.1_


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 ---.
2134: 5 -34.91 142.48 


0.25 2.60 17.65 41.04 50.1 63.3
"--57.0 3.04 0.000 0.000

213b;16 -34.63 142.54 31.05 63.51 108 0.281 0.300 


F M 56 7 --. ,84_0.16Q_0.000_- ,0.___I ,16___-104-16.52 1. 1 2 
213d 28 -34.36 142.60 31.06L 53.0 ?_3L 0.185- 0.197 

44.22.6 0.00 0.000 0.000 0.29 2.28 14.06 31.27 34.7 

21TO- 4T -34.L 1,25.50i 29.70 62.67 90 0.260 0.277 PRTAM 

- 4,69 33.6B 81.23 116.3.- 95.2 _

100 0.297 0.314 P8T M 68.6 0.00 0.000 0.000 0.0Q


2142:51 -34.16 142.24 25.29 62.43 

0.000 0.29 2.74 11.13 41.08 08.9 453.9
58.1 3.30 0.000
2145: 3 -34.38 142.15 24.96 62.04 09 0.284 0.299 


.3.01 10.92 42.61 -.$2.1 -B.13.66 0.000 0.000 --0.33

2147.14 -34.61 142.10 24.97 61.62 87 0.282 0.298 -61.3 


9.610 64.29 130.23 181.2 190.0

61.18 07 0.284 0.300 RT M 151.2 0.030 0.000 0.000 G.A8


2149-26 -34.83 142.07 "25.00 

0.00 0.000 0.000..--0, l2 , fL-l2 1-4.48.3--- , 0 

2151:37 -34.83 142.22 24.96_ 60.61 __80 .0.268 0.283 -RT 1. 1 
69.1
 

--1 I 49 -3,4.63---142. 29- 24.97-60.i4 -'0.2032 0.248 . ... 61.9--3.58 
0.000 0.000 0.44 3.43 20.41 45.54 55.1 

3.62 20.92 46.37 -56.2-- 69.7 _


91 0.201 0.297 64.3 3.98 0.000 0.000 0.50

21io: 0 -34.41 142.28 24.98 59.67 


57.5 5.70 0.076 0.000 0.67 3.71 19.57 39.34 35.9 17.0
 
215d.12 -34.20 142.31 24.70 59.20 89 0 218 0.230 PR M 

.2.83 16.09 39.58 .51.5-.7o
8B 0.327 0.342 PRTR 22.2 0.00 0.000 0.000 0.31 


2202.35 -34.21 142.01 15.38 58.52 109 0.298 5 3 27 


2203:24 -34.07 142.19 18.74 58.84 

0.312 PRT 111.7 7.63 0.000 0.000 0.44 3.49 21.00 45.62 59.6 79.1 

.292 --0.30 - _Q _-9.0 3. 2 j-.0Oq-9, 15----J60 Q 0 .R . 2 -- 52" - 67A---
_220o4: 47 34.42 142.01 15.01 58.08 76 -0 

2 20:5 -6 1 2.-O1- 1--5.0-76 ---- 6"-- 0.307--0.317 RT M 72.1 0.00 0.000 0.000 0.54 4.45 28.18 61.58 81.6 90.2S 
142.12 15.03 57:09 58 .0.292 0.302 _, 54:.9 - 3.50 0.000 0.000 0.4B -3.28 18,66 40.54 - 50.1 _6 2. 

220').10 -34.79_ 

2211:22 -34.98"-142.28 15.D3 56.52 3B" -0.293 0.302 N 58.7 "3.79 0.000 0.000 0.53 3.48 19.51 42-78 S1.8 64.5
 

21. 21 44.79 ._53..5 -- 67.54.33 0.000 0.000 _0.65 3.80

2213.13 -15. 17 142.44 15.033 55.94 42 0.289 0.297 61.9 .
3.77 0.000 0.000 - 0.62- 3.88 20.89 47.86"--56.4 -- 72.2-- 
2215 4i -35.36 142.62 15.03 -55.36 -52 -0.3400 0.310 .... 61.9-


- .08 21 .0L-!L 9 §!L. 69.0 I 
54.76 51 -. 291_ _0.300 -65. 3. 4e77_0.000 -0.000 0.74

2217:57 -35. 54 142.132 15.02 
-- .:8 -5.7 14J 4--5. UL- - 8 - 0 296--0.305 . . 66.3'--4.3 - 0.000 -0.000---.79 4.40 22.52 8.05 5 .7 74.5 

0.340 PR AM 60.5 .4 7 .0.000 .0.000 0.41_ a.21_17.47_ 42.13._.52.2_p3m6
2222:20 -35.91 143.27 16.74 53.53 54 0.328 

69.1 "5.25 "0.000 "0.000- 0o91 4.9D 24.61 50.51 60.2 

"2224.32 -36.08 143.47 20.43 52.94 52 0.296 0.308 PRF- 72.6
 

R- 64.1 _5.15 0.000 0.003 .. 1,13_ -5.41 -25. 37 54.61-61,4 __75.8 _ 
222..43 -36.28 143.70 21.00 52.33 52 0.288 0.300 


... 72.2 -6.13 0.000 0.004 1.24 5.77 26.57 54.89 64.5 60.1 C
 
20.99 51.74 57 -0.289 0.301
2228:55 -36.50 "143.91 
 64.5 80.9
0.004 I.3 5.57 270


22Ij7 ]67 _j_ 20j-q9_51A1 5' 0=287 0.300 72.7 6.27 0.000 

lI.J5 20.32 50.5B 67 0.2 0.99 - . -1 0.00-0 0.006 1.44 6.41 28.50 57.62 67.1 83.a77°q 73
2233-19 -36.96 

kff___82,3 _6.79 0.000 _0.005..lq._. 2.O.0 -- 7 - 47 

2235.30 -37.18--.144.57 15.65. 50.00-- 50 0.291 _0.301 P 

............. ...............
.......... ............=... .....
 

http:37.18--.144.57
http:0.005..lq
http:a.21_17.47
http:0.000---.79
http:34.98"-142.28
http:220').10
http:61.9--3.58
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i-iE= 761112 jYR-MO-DSY) DAY= 317 FT 11 -NASA L;-TmilNo. 	 {-SURVEY¥-: iiALf 1976 

HHKM:5S (DEG (DEG ALT ANG PPB OZONE OZONE (MEASUED DOUNWIRD SOLAR FLUX IN [E-O6)W/(CM**2-vM} WAVELENGTH IN ON)
 

2342:2 -40.29 	 145.57 34.15 37.48 4908.323 0.346 83.3 9.17 0.000 0.037 2.71 9.37 -31.65 .68.56 85.9 . 96-9-_

2144: 13 -40. 57 	 145.69 35.00 37.15 68 0.281 0.301 91.4 12.52 0.122 0.059 3.95 12.30 40.90 76.19 103.6
84.3 

234o-25 -40.86 
 105.81 35.01 36.83 74 0.276 0.296 98.4 13.74 0.143 0.064 4.27 12.98 42.86 79.00 86.3 105.2 ..
 
2348. 37 -41.13 	 145.99 35.00 36.49 68 0.264 0.305 R 131.3 17.10 0.161 0.062 3.98 
 12.21 40.36 76.35 85.5 105.9
6
 __ 	 _.2
M3 .40-4--41.-3-9 -1--.22-;l .09..3L. I1_.-68 -0.219- _ 98 - 08.8 ..13,81-._Q.145 _P.065._..26 .13,06 -42, S"-__29. a1___95-1 106.7 
23' 31 1 -41 '65 	 14b.44 35.00 35.75 72 0.282 0.30i 102.4 14.03 0.147 
 0.067 4.32 13.22 43.34 80.83 89.4 110.1
 
215i:12 -41.90 _146.66 35.01 35.40 70 - 0.283 0.304 103.2 13.82 0.147 
 0.065 4.28 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 4.40 13.60 43.89 80.51 89.7 109.2
 
2359:lo -42.39 	 147.10 34.99 34.74 67 0.283 0.304. 103.9 14.50 0.149 0.070 4.45 13.76 44.69 82.91 90, . !, _

0U11.41 -42.64 147.33 35.02 34.43 70 0.282 0.302 107.5 14.78 0.1'48 0.073 4.67 14.16 45.62 83.96 93.7 112.7
 
0103'53 -42 35.01 74__0.290 0.115 _13,60._ 4$,$l_ ,_%._93 _.7. __
 89 147.55 

r 34.1J4 0.311 109.0 14.30 0.067 . 4".7 	 115A

-'0 16 _-43.14--- 7 q -35. 1--5.b"--6-' 0.285-0 3 6. .109-2 15.09- 0,148-0.073 4 72 14.28 46.411 84.19 94.3 117.1 

0106.22 -43.40 147.93 35.01 33.63 74 0 284 0.305 107.4 15.02 0.153 0.075 4_.75 14.24 45.99 05.33_ 93.0-116,7_
0)10:33 -43.66 	 148. 13 35.01 33.40 131 0.286 0.308 108.0 14.98 0.165 0.075 4.76 14.28 46.69 65.51 94.6 115.6
 
0,112 45 -43.92 	 148.33 35.00 33.18 73 0.288 0.309 -. 107.8 15.55 0.157 0.076 4.75 14.20 46.88 
 87.12, 93.4__ 116 .9-_
0)14'57 -44. 17 	 148.52 35.02 32.98 83 0.291 0.312 110.1 15.52 0.16408.072 4.64 14.25 47.08 87.04 94.0 116.1
 
0317. 9 -44.42 	 148.72 34.99 32.79 75 0.289 0.310 
 113.2 16.02 0.157 0.073 _4.75__14.84_.47.50__87.71 96.LOV9.7
 -
0---4':'' 6j-i-T6.92-35 .O0 32.61 - 82 0.290 0.311- 175.4 1U.21 0_.157 0.075 49,1;.0 42 9.35 99.6 120.8 
0321:11 -44.93 	 149.12 35.00 32.45 151 0.290 0.313 -114.5 15.98 0.153 0.075 5:00 14.81 48.09 89.56 . 99.4 123.5 _

0023!42 .45. 17 	 149.32 35.00 32.30 66 0.294 0.315 114.7 16.11 0.166 0.072 4.77 14.64 
 '4a.50 89.55 98.4 110.2
 
0 2 54 -45.42 149.52 35.00 32.16 69 0.295 0.316 118.7 16.51 0.166 0.074 4.91 .14.93 49.91 91.72 100.9 122.6
 

"-632d 5 -45.67 149.72 35.00 32.04 60 0.297 0.318 .. . 119.9 16.64 0.171 0.075 4.91 15.10 50.35 92.89 102.1 i20.9
 
-03 30:17 -45.92 14S.93 35.01 31.94 75 0.297 0.319 118.1 16.37 _0.168 0.073 4.88 14.93 49.31 91.98 101.4 125.2


0 -- --- r6".i6-"-- - T.L 6 31_5_7960._245 -0.119 - 116 .5-"16 .'1 '.MC68-5'0 ~ 2151 9 91.76 100.5-2-.0 
uo3)'1. J -4.41 10.35 35.01 31.77 75 0.297 0.318 121.1 16.0 0.167 0.073 .90 15.3 50"56 9.8 101.5 126.3

0316:51 

0331: 3 -46.90 	 150.77 35.00 31.66 60 0.301 0.322 l11.6 16.27 0.160 0.071 4.82 14.90 49.89 92.51 102.8 125.0
 

-6- -46.66 "150.56 35.02 -31.71 " 79 - 0.300 0. 322 .. . .121. 3 16.59 b.1608 0.0712 4.91 15.32-53.66 93.0!/-1_03" 6--'12C.6 

'0)4]
1I1 -47. 15 "150.99 35.01 31.63 57 " 0.302 0.324 .. 117.3 16.09 0.165 0.068 '4.74I 14.63'-48.99 91.73 102.2 _12,.4q
0.3._! -47.39 35.01 57 0.324 115.8 15.71 _0.165__0.067 ,.70 14.67 48.86 91.23 100.6 125. 7 _ _26 151.21 31.62 0.302 
0TjW5.37 -u.011 .0-"1"12-108 --- 0.3000-.323 11. 16.2.166 .6 .31.2 08 00 103.2 -129.1 
9)4 7:409-47.89 151.65 35.01 31.63. 50 0.300 0.321 .. . .120. 1 16.48 0.150 0.069 _ .92 .15.21 50.62 94.29 3838. 1 
0953: 0 -48.13 151.88 35.01 31.66 52 0.301 0.323 119.8 16.35 0.163 0.069 4.82 114.99 50.72 93.34 101.9 124.9 
)352 12 -40.37 152.10 35.0(0 31.71 70 0.2,8 0.320 . .120.8 16.94 0.178 0.072 _ 4.90 15.28 50.41. 93.88 102.5__127.9 __ 
O00 :24 -45.62 	 152.34 35.01 31.77- 95 0.302 0.324 122.3 16.93 0.167 0.071 4.88 15.19 51.18 95.64 104.4 127.6
 

039d.41 -49. 11 	 152.81 35.00 31.93 118 0.305 0.329 119.8 16.11 0.163 0.066 4.66 14.63 49.79 93.56 103.2 125.3
 
._0103.5'j -4q).35 153.05 35.01 328.04 114 0.102 0.125 . .. 118.4 16.07 0.167 0.065 .- .71- 14.82 50.02 92.74 101.a 125.0 -_

3103-10 -49 60 153.29 35.01 32.16 112 0.303 0.327 121.2 16.58 0.172 0.066 4.71 14.99 50.34 94.28 103.2 129.2
 
0105-21 -49.85 153.54 35.01 52..30 Ill 0.305 0.329 120,6 16.35 0.164 0.063 4.66 14-86 50.83 94.71 103.9 127.14__
 
0137 33 -50.10 153.79 35.00 32.45 11D 0.304 0.327 120.0 16.02 0.159 0.061 4.65 14.77 50.37 93.11 103.3 126.7 

7-/3.-53 9 _----4- 01 ---"--	 35.. 12,U__.JD _0d. 306_LO3 29 -_118.4 -15.66 0. 154-0.05d- 9.5q__1A.A 1-99. 49__ 92. D2--1I "_ 12
0111156 -50.58 154.29 35.01 32.78 92 0.305 0.328 117.7 15.78 0.160 0.058 4.49 14-38 49.28 92.29 100.7 125.7 
0 114" 7 -50.82 154.54. 35.01 32.97 72 _0.306 0. 328 -....116.7 15.48 0.156 0.056 .4.5 14.13. 49.01 90.93 100.3 -123 .3_ 
0116:11" -51.06 154.79 35.01 33.17 59 0,309 0.331 116.5 15.38 0.153 0.053 4.33 13.93 48.94 91.47 100.9 123.1 
0116:30 -5I,29 	 155.05 35.01 33.37 57 .0.307 
 0.329 ______l 17.1 15.34 0.154 0.053 4.35. 14.23 P9.56 92.29. 101,0_-125.0_ _
012J42 - 15 	 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 

, _3,81-__55-__ 154 -.-0.050_---4. -. 1- 1MO_12":5 -.1,77 _)L0 	 0 I._0. ] q__ _ 1 1 .15, 75-m-0. 1.5- 1.1.70 . _91. 77 t_2.6u_ 
012 : 5 -52.01 155.86 35.00 34.08 57 0.311 0-333 115.0 14.73 0.153 0.0417 4.06 13.38 48.09 89.02 90.0 119.7
 
0121.16 -52.24 156.13 . 5.01 3,.3 57 0.314 0.336-- 115.4 14.,88 0,1545 0.0 6 --3,99 -13.11 47.49 09.21- 98.2 _12W1 _ _

0124:28 -52.4 7 156.41 35.01 34.60 53 0.309 0.331 115.7 14.77 0.157 0.046 4.06 13.47 4a.19 89.13 
 98.7 121.1
 
_0111:39 -52.70 
 156.69 35.00 34.87 49 0.312 0.334 .. 116.5 14.85 0.154 0.04 5 3.95 13.21 47.73 89.00 9914 . 121,.3
0133 51 -52.93 	 156.97 35.01 35.16 49 0.311 0-333 114.3 14.46 0.153 0.043 3.90 12.92 46.43 86.97 97.5 120.10
 

0133:14 -53.39 	 157.54 35.01 35.76 58 0.316 0.330 116.1 14.53 0.146 0.030 3.72 12.68 46.89 88.89 98.1 120.4
 
1100.25 -m53.62 	157.841 35.02 36.08 . 58 0.319 0.342 113.5 14.22 0.145 0.035 3.57 12.32 45.98 88.21 97.6 119,5 
 _
 
0142.137 -53.85 158.14 35.00 36.41 58 0.319 0.342 112.2 13.86 0.140O0.033 3.48 12.23 45.31 87.30 97.4 120.1
 

http:0TjW5.37
http:14.63'-48.99
http:15.32-53.66
http:4.75__14.84_.47.50__87.71


D,H= 761113 (Y'8-M0-8D,.Y DAY:= 318 FLY NO = ...11 NASA"LATITUDE SURVEY-PALL-196... 
__ TBAR_ LAT-_LORG.__PRESS_ U0 p MNST-ThL_=_ QQ_:78.1__312,8- 289.2 . 294.5 303.9 __0-3J8 _]51=65.5--395.6 
HH4,N:8$ (DEG (DEG ALT ANG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX X8 (E-06)W/(CM-*2-NM) WAVELENGTH 19 VR} 

014.4aq -54.08 158.44 35.00 36.74 54 0.319 0°042 _ 111.8 13.66 0.138 0.031 3.44 12.07 45.35 86.25 96.4 118.4 
014t7:0 -54.31 158.74 35.01 37.09 53 0.317 0.340 114.3 14.13 0.139 0.032 3-50 12.26 45.87 8B.03 97.2 121.4 
0149:11 -54.52 159.07 35.01 37.41 50 0.342 0.367 RT M 95.2 7.01 0.000 0.024 2.97 12.38 50.99 100.68 - 121.4 -119.9__ 
0151:23 -54.49 159.54 34.99 37.57 99 0.316 0.342 107.8 13.15 0.129 0.029 3.2Q 11.45 42.92 04,85 94.2 113.7 
_0153" }_ 5--3 L4 lt _180,00 35,p? 3 _668 15- 9, .319__ ,34 2_. 108. 1- 13. 27- i,113 _ 0.•029___3-Z_ 31,680 43-12_-84.51 94.4 I5.6 
OI 5:Q6 -54.28 160.47 35.97 37.76 58 0.332 0.357 110.1 12.49 0.000 0.024 2.96 11.08 43.36 85.75 96.6 117.4 
0157,57 -54. 19 160.96 37.01 37,91 66 .- 0. 321 0, 346 -109.7 13. 29 0.137 0.026 3.04 1t.40 43.11 83.93 -93.1 J148.3 
0200; 9)-54.11 161.45 37.03 38.006 3 0.320 U.354 109.0 12.58 0.131 0.023 3.00 11.04 43.83 83.07 93.7 114.4 
0202 :20 -54.03 161.94 37.03 38.26 70 0.326 0.351 _-109.9 12.86 0.!25 0.023 3,a2 11,11 43.42 84,31._-53,6 -.114,2 -_ 
0204.32 -53.94 162.41 37.03 30.45 05 0.324 0.349 112.6 12.99 0.131 0.023 3.00 11.41 44.48 85.45 94.5 118.7 
0206:43-533.85 162.90 37.03 39.66 95 0.324 0.350 109.8 12.93.. 0.132 0.022_ _3.04 __11127__45.14_ 84_ 05 92.2 115,2 
020 55 -53.76 16 3.396 37,037 38.87-f! 111 0. 322 -6.348 108.1 12.51 0.126 0.022 -2.93 11.05 -2, 1. 8 0 92.3 115.5 
0211: 6 -53 .67 163.84 37:03 3q.11 123 0.322 0.348 108.7 12.24

, 
0.118 0.023 2.90= 10.85 41.79 80.94 92,5 -132,7 _ 

02113 18 -53.58 164 .31 37.02 39.36 104 0.323 0.349 109.0 12.08 0.118 0.022 2.95 10.87 42.31 82.35 94.3 115.4 
021 -24 -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,=q i 
0217:41 -53.39 165.23 37.03 39.89 139 0.328 0.355 106.3 12.31 0.126 0.021 2.73 10.37 41.68 80.66 91.8 612.5 
.02 1)_52 -5.30 lo5.70 37.03 _40.1 147' 0.327 0.354 _ 108.9 12.0o _0.117_ 0.019___2.68 10o.39 41.89 81.79 93,5 11.4 
-6227. -4-5-3 20 166.17 703 40.48 .143 0. 327 0.354 106.6-12.42 0.129 0.010 2.7510,3W 42:53- -5.3T 92L3 112.4 
0224.15 -53.10 166.62 37.03 40.79 162. 0. 325 0. 352 ... 10 .1 12.31 0.117 0.015 2.66 10:28 41.77 81.54 90.8 111.6 
022.:26 -53.00 167.06 37 03 41. 11 174 0.327 0.355 107.1 11.52 0.115 0.0141 2.55 9.98 0.93 79.5o a9.6 111.3 
8223 3d -52.90 167.51 37.33 41.115 144 0.326 0.353 103.5 11.51 0.115 0.015 2.49_ 9.81 40.25 78.10 ° 88.6 . 10.5 _ 
--233:4-7 -52.80 167.95 37.02 41.79 169 0. 327 0. 355 . 1.04.7 11.21 0.106 0).014 " 2.38 9-.66 39.38 79.46 B89.9- 109-.4 

t 

0231: 1 -52.69 168.39 37.03 42.14 193 0.332 0.361 
---i5: i-1-5 2.59-16 0. -'7'-31:j303 i. 5Y"-2- .-hl316036 10272 -5.5 16').2037.05 42.83 2560.279 0.3068R 
-0234 33 -52.19 169.16 37.01 U2.89 "2355 0.338 0.371----

101.1 11.19 0.109 0.013 2.22 9.14 38.63 76.95 87.0 
100. 0 -'10. 7j 6. 10 T'""0.01 1 -2. 1 - :0""Y7. 71-T5 A8S 8.598.19.7a 0.322 0.026 3.q9 12.7 49.17 87.31 _89.8
91.8 - 7.94 0.000 "0.006" 2.07- 9.07 39.49 79.01 §-1A9 

107.0 
105.0Salo 
21 -

h 

0241.47 -51.89 169.11 37.03 42.93 247 0.332 0.364 100.2 10.15 0.093 0.008 2.08 8.81 37.54 75.1§__8. 066 
-0243:58 -51 60 169.06 37.33 42.09 2488 0.337 0.369 . .. 98.5 9.80 0.000 0.008- 2.02 8.62 37.27/ 75.97 B7.1 106.3 
0246 1D -'il 29 16q).01 37.01 
0248'21 "-09--0:7-3.J-]i-2 
_7250: 3 -50.69_ 168.92 37.03 

41.05 

4;3.19-

256 0.313 0.365 100.8 10.34$ 0.085 0.009 
6f-0-. 33 4- .j6Z- - i5.1--16:'76--0.-6060.609 

259 0.327 .0.,359 .. . .101.0 10.49 0,097 0.011 

2.07 8.88 38.42 77.45 87.5 
2.16" 9.00 39.57 77.75 8B.8 

_ 1 __9 7--38.32-75.487-__.S-fi 

106.2 
107.6 
8106------9 

CD 

0252. 44 -50.40 168.80 37.03 43.27 267 0.323 0.355 97.8 10.32 0.008 0.012 2.18 8.99 36.94 75.37 80.6 104.0 
_0Z54 So -53.10 16d.63 37.02 43.37 274 0.326 0.359 .. .. 98.3 10.08 D.095 0.011 _2.16 .. 8.90 .37-46 75.41 -86.8- 104.2- -_ 
02521 -4J9.80 168.7q 37.03 4 3m47 311 0.328 0. 363 
-(129.I3_---09.51__168-74_--7.03 --.-58- 251 _0.324_05 .. 

100.0 10.59 
.99-1__0-J2 

0.096 
0.100 

0.011 2.141 8.84 38.02 76.48 
,0-010 -.2-1IS-- 8-99-7--55-5-.4.82 

85.5 104.5 
- 5R -105.-- ' 

0101 3) -4 9.21 
3333.41 -48.91 

168.70 
168.66 

37.33 
37.03 

43.70 
43.82 

253 
246 

0.325 
- 0.328 

0.356 
0.3513 __ 

98.7 
99.3 

9.95 
10.37 

0.093 
0.096 

0.010 
0.008 

2.13 
.2-13-

8.81 
8.82 

37.17 75,041 
38.03 -- 76.12 

86.0 103.3536 
-- 86.-7--306.9--- C) 

0305:51 -48.60 168.61 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 87.3 107.0 
0 J 9. 4 -4d.30 168.57 37.02 44.09 252 0.327 0.359 100.7 9.94 0.097 0.008 2.06 8.71 37.46 . 75.88 86.3 105.56 -
0313.16 -43.00 168.53 37.02 44.24 254 0.331 0.363 98.7 10.18 0.098 0.008 1.97 8.37 36.97 74.77 84.7 103.0 : 

_-}03-1227 It 7- 2D_.__162-!L8 -- 31.0 2.--44-90 260 -- Q-.33Q-D_ . 3 63 ga9 .2.-10.28. -0.099- 0 00 -A..L- -4-q_37-&=. 1 .3- .-A..ft-. - A 
0314:33 -47.40 168.45 37.03 40.96 258 0.327 0.35q 100.o 10.05 0.09N. 0.009 1.99 8.64 37.83 75.77 86.0 104.6 
911b 50 -47.11 168.41 37.01 44.7q 254 0.327 .0.358 .... 9. 5 10.05 0.093 0.009 .2.01 -8.55 37.32 75.02 .85.5 .I05.-
0319 2 -4b.81 
0321.11 -46.53 

168.37 
.16d.40 

37.03 
37.05 

44.92 
45.16 

264 0.324 
271 .0.776 

0.356 
0.853 ML 

97.2 
91.6 

9.71 
0.00 

0.091) 
0.O000 

0.008 
0.000 

1.96 
0.35 .. 

8.50 
3m59 

36.83 
18.40 

74.01 
56.65. 

85.1 103.0 
80.fi_-120.I__ 

0123 2i -46.36 166.74 37.00 45.65 266 0.322 0.354 99.5 10.48 0.092 0.087 1.90 8.37 36.97 74.13 83.5 182.7 

0327.-4d -46.07 169.45 37.33 46.69 306 0.318 0.352 97.1 9.38 0.100 0.005 1.81 8.02 35.73 71.23 81.5 99.8 
032):59 -45.93 169.81 _37.03 47.23 261 0.323 0.355 95.9 9.20 0.096 0.006 __1.69 --7.57 34.75 70.91 .. 8,L--.,8 __ 
0)32-.11 -45.75 170.13 37.33 47.73 262 0.318 0.349 RT M- 83.0 17.29 U.335 0.011 1.55 6.53 29.80 61.64 68.6 84.0 

-_0 3 3 4:22 -45.5D .170.34 37.03 48.15 261 0.317 0.348 _R - 95.5 9.50 0.O000 0.000 ..1,61 _7 .66 35.25 71 .75 _0 1.0_-- 93. 9 
0336. 34 -45.26-'170.58 37.03 40.60 255 0.317 0.347 90.6 0.71 0.000 0.005 1.56 7.11 32.81 66.80 75.0 94.9 
0336 45 -45,91___7 ,83 -7,li._ 3,06 25, __7 _i _ ,91 _8 ° _,9_ . 0. 00 1 - ---6 93__ 1.68-_6-5-63 71-7 ,91-5 



r.BR _ _LAT _--L O N G P R E S S S O N - -03 - M E A S _T _3 .1 - 312 . 8 - - 8 9 , 2 _ 2 9 4 . 5 - 3 0 3 . 9- 3 0 & ,L _ 10_ 6 , _ 6 , . .9 ,O T AL QQQQQ ! 84 ..

LT ANO PP8 OZONE OZONE (MEASURED DO WWA D SOLAR FLUX IN (E-06)W/CH**2-N8) WAVLENZGTH IN ON)

(GMT)5 U)E {D 


0110.30 -Q5.09 170.19 32.30 43.70 54 .315 0,336 97.4 10.17 0,093 0.012 2.15 .809 37.11--73.73 82.6 -]01.- .
0312:42 -45.30 169.91 33.02 44.04 55 0.312 0.333 95.3 9.69 0.097 0.014 2.12 8.73 35.57 71.27 81.4 99.3
 
0314l: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 7D.10 80,2 9%7$_L
0117: D -45.70 169.35 33.02 44.54 59 0.318 0.340 " "" 2.2 9.26 0.086 0.013 1.97 8.08 34.48 69.46 78.2 95.5
 
0314:17 -45.90 169.06 33.02 44.79 62 0.31B 0.340 90 1-_ 8.S[_ 0.086_ 0.012 __1,8 __7 _ _ 3 -- ,[ 77.1 95.3
 

- 312 0.0187 30 50 2 0.318 0.340 80.7 8.91 0.004 0.011 1.85 7.93 33.89 67.75 77.7 96.2 
0323:40 -45.30 168.4R 33.02 45.28 60 0.276 0.295 R M 97.0 10.95 0.130 0.013 2.03 _8.44 36.13 72,91 -72.6 _ 35.$ -_ 
0325:52 -46.54 168.33 33.01 45.63 63 0.323 0.345 R 6.7.6 5.88 MOD0 0.009 1.01 B.11 35.86 72.06 82.6 102.4 
0328- 3 -46.82 168.35 33.02 46.09 62 0.320 0.341 90.6 9.D7 0.000 0.009 1.75 7.53 33. 17 67. 61 -. 7 --95.1
0310:15 -47.09 168.37 33.02 46.56 64 0.319 0.341 -" 89.5 8.59 0.000 0,007 1.64 7.48 33.32 67.22 77.3 95.3 
03|2:26 -47.36 lb8.39) 33.01 47.02 65 0.321 0.343 09.5 8.68 0. 000..9.006 1.64-- :1,17/J, I_-7,9 -25-0 29-

C i 47.8 6-8.5 3' 0.000 32.41 75.6 92.30J] :fa-:47 Clr-6., 701"-b 4F 77-0.3140-0341 87.0 0.005 1.52 7.10 65.88 
033b:49 -47.91 160.43 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
0319: 1 -46.16 168.45 33.01 48.30 71 0.317 0.339 " "88.5 8.23 0.000 0.003 1.46 6.90 31.88 66.13 75.6 91.3 
0341"12 -48.45 168.47 33.02 48.84 76 0.321 0.343 . .. 87.4 7.69 0.000 0.003 __ 1.36 .-6.60 31.53 65.33 . 40 _ _ 
0143:24 -48.73 16a.49 33.02 49.29 7) 0.318 0.340 85.2 7.76 0.000 0.000 1.32 6.45 30.98 63.20 72.1 90.D
 
0345 35 -49.00 168.51 33.01 49.73 0.316 85.7._.93 0.003 . 96- -M 90,584 0.338 0.000 1.31 __6.45__31 __5q -

-6W7:47 -4 .2 -l ; K5 J'-33.02"56. 18- 0.38TO0.340 -- 86.6 7 .69-0.0060 0 .00 3 118- 6.3 5 31.03 65.23 73.9 90.9 
0147.53 -49.55 168.55 33.02 50.62 B5 0.317 0.339 84.5 7.43 0.000 0.000 1.20 --6:15 30.12 62.76 .- 73.6 -- 89. 4 
0352 10O-49.83 168.57 33.02 51.06 -i03 0.3180 0.341 ... 83.9 7.04 0.000 0.000 1.13 5.90 29.59 61.73 71.2 08.4 
M45:21 -50.11 168:.59 33.02 51.50 96 0.322 0.344 83.3 6.85 0.000 0.000 _1.05 5.67_ 28.95 .62.111 72.O_0 879 

168.61 51.93 B.. 1.00 28. 53159.61 869.l-8C8950 3' 6. 3 -50,39 31.02 75 0.323 0.345 3.8 "6.99 0.000 0.000 -5.46-

0359 45' -50.b7 168.63 33.02 52.36 89 0. 319 0.341 81.1 6.77 0.000 0.000 0.97 5.36 27.79 60.16 68.8 85.7 
S5 095- 166-65 -35.6f- 2.19 -119--6.3 19--0: 0 - 75.84-'--&. 57 -0.006-'"0.000 6 52-2 7--56588 -57007 X 0.5 

0140 l 7 -51 24 16B.67 33.02 53.22 51 0.319 0. 341 79.4 8.13 0.000 0.000 0.83 5.14 27.34 58.6 1 69.2 86.2 
t -083 19 -51 52 168.70 33.01 53.65 - 53 - 0.321 0. 343 Ell. 6.29 0.000 0.000 -0,81 -4.98 27.50 -85-.71811 58.59 -68.1 
O 007: 30 -51.81 168.72 33.02 54.07 41 0. 322 0.344 79.2 6.06 O.000 0.000 0.75 -- 4.66 -26.23- 57.24-65.7 82.3 

0409 42 -52.10 168.74 33.02 54.49 SO 0.321 0.342 ..... 76.2 5.80 0.000 0.000 b.72' 4-.48 25.27 55.32 6496 79.3 
0411: 53 -52. 38 168.77 33.02 54.91 54 0. 319 0.340 75.6 5.77 0.000 0.000 0.69 4.42 24.84 55.52 64.3 79.1 

53 .. 76T'-.'3" [000U-0.00 0. 4.33 24.94 56.06 65.7 70.8-0-14' -9 5.7-'6 9...........30 8 030034i 

04156"16 -52.95 168.82 33.02 55.74 5q 0. 317 0.339 ...... 07 5.4q2 0.000 0.000 0.59- 4.25-. 24.73 .53.8---.63.6--1-9.q 
0416 26 -53.24 lb8.84 33.0 1 56.15 44 0.31B 0. 339 73.5 5.03 0.000 0.000 0.55 4.10 24.18 52.82 63.0 78.5 
0420:19q -53.53 168.87 33.02 56.55 43 0.120 0.341.... 74.I 4.96 0.000 0.000 0.50 - 3.92.-23-95 -52.11 -_62.3--80
04 2 51 -53 81 168 89 3J.02 56.99 46 0.122 0.343 73.9 4.73 0.000 0.000 0.47 3.77 23.40 52.35 62.5 77.1
 

n 

_04 )5-t--3 9-1k-b a.9 __31.02 52-25-_47_-Q.323-.0.3484 -22.6---. a- 0.0(10- 0.8POP- __-ktL 36 - 22-93.--51.%q--A6 7 7f 
0421:14 -54.40 168.94 33.02 57.75 45 0.320 0.342 69.1 4.59 0.000 0.000 0.40 3.46 22.24 50.37 59.2 73.1 
0429-25 -54.69 168.97 33.02 58.15 49 0.320 0.341 69.2 4.45 0.000 0.000 0.38 3.40 21.93 49.21 59.4 70.3 
0qJl.37 -54.9b 169.00 33.02 58.54 53 0.322 0.344 69.1 4.04 0.000 0.000 0.32 3.24 21.54 q8.87 58.9 73.2 
0433.43 -55,27 169.02 33.02 58.93 _59 0.324 0.345 ... 68.1 - 4.04 0.000 0.000 - 0.31 .--.09 .21.03 . 8.29 -5.6, 21.5
0436 0 -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 20.41 47.67 57.6 70.5 

0440;23 -56.1I, 16).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
 
0442:34 -56. 40 169.13 33.02 50.43 52 0.326 0.348 .. . 66.0 3.41 0.000 0.000 D.19 -- 2.63_ 39.72, 45.75 -, 559.2-.-60.9 
0444:46 -56.69 169.16 33.02 50.80 56 0.322 0.344 64.1 3.57 0.000 0.000 0.t8 2.56 19.01 44.83 53.9 66.1
 
044 .57 -56. 97 169.18 33.02 61.16 60 0.324 0.346 . . .. 62. 9 . 28 0,000 0.000 - 0.15_-2.4 _18.57 - .40 -5 3-3 -65.7 -_ 
00449: 9 -57. 25 169.21 33.01 61.52 53 0.326 0.3148 64.0 3.15 0.000 0.000 0.13 2.35 18.65 43.58 53.4 66.2 

00332-7.219.27 33.02 62.23 47 0.323 0.345 61.6 2.90 0.000 0.000 0.00 2.28 11.94 42.43 53.2 65.7
 
0455. 43 -59. 10 169.20 -33.02 62.58 4 7 0.325 0.3406 ... 60.0 2.78 0.000 .0o.000 - 0.00 2.14 11.71 _4-2.02--51.5---63E---
0457:5'5 -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 41.16 51.0 63.1
 
0500, 6 -58.65 _169.35 33.02 53.27 .72_ 0.320 0.342 .. . 59.5 2.68 0.000 0.000 -- 0.00 2.02 17. 28 0.20._49. _ 61 ___ 
0502.118 -58.92 169.lu 33.03 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 

050b:41 -59.50 169.44 33.02 64.27 66 0.352 0.376 59.5 2.40 0.000 0.000 0.00 1.63 15.74 39.39 50.2 61.7
 
33.25 64.60 71 0.347 0.371 55,3 2.08 0.000 0.000 0.00 1.54 15.41. 38.15 48.4 59.5
050d: 52 -59,79 169.48 

051 1: 4 -6 0.0Of 169.54 30.53 64.94 71- 0. 370 10.397 ° . .. 37.4 0.00 0.000 0.000 0.00 1.55 16.26 41 .618 53.5 66.i 

http:00332-7.219.27
http:000U-0.00
http:10O-49.83
http:85.7._.93
http:37.11--73.73


0)&-r"E= 761116 (YR-MO-DAY)" DIY= 321 FI T iMO.= 13 8WASi E"AiiT5U-E SbiE[VY--';iB'f,-197 

__ _FBAA-. -LA __._DPNG--P.'RES_5 .__SUF.__.-P __ MERP,---_TETA.L-J Q _374. !___3A2.9-- 289. 2 - 2%4.5 - 30Q3. 9. 308.4 -3 10.0B- 326.1 _365.5-_ 395.6- -
HNH:M-SS 

..ml 
(DEG (DEG

Pi 
ALT 

(M--E-
ANG 
E) 

PPB 
__ 

OZONE 
_ A 

OZONE 
_ 

(MEASURED DOWNWARD SOLAR FLUX IN 
BB-...-! -

(B-06)O/(CM**2-NM) 
. __LB _ _E __ 

WAVELENGTH 11 UK) 
HR--#0 AB...R- R RR 

0111:3]1 -41.80 174.21 30.30 26.75 67. 0.349 0.371 ... 121.2 14.53 0.145 0.038 3.77 13.13 48.46. 93.14 103.2 _126.7.-
0113-43 -41.59 174.47 31.84 26.94 126 0.345 0.370 116.5 13.96 0.145 0.043 3.84 13.16 47.4(9 90.62 101.6 125.9 
.0115:54 -41.39 174.74 32.90 27.15 196 0.340 0.369 114 .8 14.01 0.1400O.044 3.92 13.37 48.16 90.54 100.5 J123.6--m 
0118: 6 "-41.17 175.02 33.02 27.38 197 0.339 0.367" 116.8 14.59 0.143 0.0417 3.91 13.39 48.30 90.84 100.0 122.0 

__A01_Z_: ld_- -,5____J75.29 
0122:30 -43.73 175.56 

1.1__3,9_t.-7 -_6 .__ Oq_-__0,338__9,367_ 
33.00 27.88 236 0.332 0.362 

-_j108,_1. _-0o"_ 
119.0 15.13 0.158 

0.04 9-
0.052 

90_.3 
4.21 

__B 6 
13.94 49.20 

.lJL' 
93.06 103.3 

26,L
126.9 - " 

0124:41 -40.50 175.83 33.01 28.16 257 0.311 0.363 116.8 15.15 0.158 0.052 4.21 13.70 48.96 1.84 101.6 -125o._- -
0126:53 -40.28 176.10 33.01 28.46 2!61 0.329 0.361 116.41 14.87 0.157 0.050 4.o13 13.73 48.,76 92.01 101.1 122.9 
012)- 5 -4O.Gh 176.37 33.01 28.77 272 0.312 0.364. . . 119.0 15.15 0.149 0049 4.09 13.79 419.19 93.34 102.4 125.9---
0131.16 -39.a3 176.63 33.01 29.10 286 0.312 0.366 120.0 14.99 0.147 0.04S8 4.12 13.00 49.41 92.58 105.0 127.1 
0113-21 -39.6'l.._176.88. _31.01 29. 44- 23R - _0.330 -0,359-- 119.9 14.85 -0,161 0,048 _ q.14 -13.6-1.--40.52-.93. 46--10hO --26.0 
01l .39 -34 39i i77.1 3L3.0 1 29.80 250 0.330 0.361 118.6 14.58 0.148 0.046 4i.01 13.52 48.31 91.82 102.0 124.6 
0137:5,1 -3q.17 177. 40 33.01 30.17 2(48 0.335 0.166 116.8 14.49 0.143 0.044( 3.86 13.24 47.97 91.84 1014.0 124.8 _ 
0140. 3 -30.94 177.66 33.01 30.55 286 0.135 0.369 120.8 14.73 0.156 0.042 3.92 13.34 48.63 93.65 104.2 128.3 
0142.14 -16.71 177.91 33.01 30.99 310 0.344 0.380 R 114.5 12.53 0.000 0.039 3.70 13.93 56.13 101.34 106.5 122.7_.-
0144:26 -3q.45 

_2116:37 -34.16 
014d:4i -37.'90 

176.10 33.01 
176.27__]2..01__ 
'17-843 33.01 

31.11 314 0.335 
_.65__334-_.__0331 

32.00 341 0.334 

0.371 
-0,368 _ 
0.371 

117.6 
-_117 5_ 
117.9 

14.4N1 0.143 0.039 
I4,20__0,143 __,3.17_. 
14.10 0.142 0.035 

3.72 

3.68 

12.86 47.74 
8_4, 

12.67 47.04 

91.34 101.4 
.q_ _]. 
90.80 100.9 

123.1 
2,1Q___ 
122.7 

_015). 0 -37.b2 
Olil:t2 -37.34t 

170.60 
178.76 

31.01 
33.01 

32.37 
32.75 

335 _0.342 
331 0.346 

0.380 
0.384 

. ..115.6 
113.8 

13.64 
13.33 

0.135 
0.127 

0.031 
0.027 

3.41 
3.22 

12.07. 46.10 
11.59 44.66 

60,67 
67.56 

_ 00. 5 
98.5 

121.6 
120.5 

_ 

01,5:23 -37.D6 178.92 33.01 33.14 316 0.347 0.384 .... 113.7 12.77 0.125 0,025_ 3.10_ 11,53_ 4t.4 _ 8 6, 57__ , Q--120. 8 
'-6i,7.15 -36.77 

0 11 ) 
47 -35 41 

179.09 
179.25 

33.01 
13 0 1 

31.54 
33.95 

309 
_291 

0.3415 
3118 

0.382' 
0. 38? 

115.5 
1 15. 3_ 

12.92 
12.82 

0.124 
-0.1i8 

0.023 
.0.023 

3.10 
3.09 

11.71 
11I.48 

45.27 
45.57 

88.75 
88 .6 0 

99.7 
909.0 

122.2 
121,0 .. 

L O2Fl]:5R -36.'50 
-40204'10 -35.90 

179.42 
179.58 

33.0 1 
33.01 

34.38 
34.81 

252 
235 

D.343 
0.332 

-0.375 
0.362 

114.) 
. .. 112.7 

12.88 
12.99 

0.123 
0.128 

0.023 
0.028 

3.00 
3.22 

11.39 
11.74 

44.43 
44.63 

87.36 -97.i-116.4 
6S.,98_.._97._ 117._6 _ 

"32D:21-35.61 
020s 33 -35.30 

179.75 
179.92 

33.01 
33.01 

35.26 
35.71 

103 
74 

0.319 
0.307 

0.32 
0.328 P .. 

111.0 
115.2 

13.69 
13.96 

0.139 
0.151 

0 036 -- 3.52 
0.043 -3.92 

12.i52 
13.05 

4477 
46.19 

6.15 96.5 118.13 
688.35___ 99,2.- 12I_ 5 

,0 

0210.44 -35.0"1 
3Z12 5_6 -34.70 

-179.93 
"179.h6 

33.01 
_.33.0 

36.17 73 
36.96.__83 

0.265 
_Q.293_ 

0.283 
_O. 31 

116.8 
104. 

I14.47 
13.25_ 

0.151 0.056 5.54 16.24 52.88 93.36 101.8 
ot]3(_ 9. 9 _.39tL__j2. __ ---A4.m_ _g2,.25__ l1. 

121.9 
13. 0 

0'215 "- -34'.*4 -17 .01 
.0217.13 -34.09 -179.75 

i33.01 
33.01 

3-6. id 
37.37 

1'26 
125 

0.289 
0.288 

0.316 
0.110 .... 

107.q 
107.0 

14.0T 
13.89 

0.142 
0.140 

0.049 
0.049 

41.06 
.00 

13.09 
-13.03 

44.87 
45.07 

84.37 92.0 114 .2 
84.31 -91-8-112.9-

021') 31 
0221:42 

-33.79 -179.70 
-33.49 -179.b4 

33.01 
33.01 

37.78 
38.20 

87 
97 

0.287 
0.2B4 

0.308 
0.304 .. 

107.6 
108.5 

13.84 
14.30 

0.138 
0.142 

0.0J48
0.051 

3.98 
4.I.05 

12.92 
13.16 

44.75 
45.42 

83.50 
6Q1.3/4 .-

91.8 112.9 
92.4$-.113.a- CI( 

0223:54 -33. 19 -179.59 33.01 38.63 133 0.283 0.304 107.7 14.03 0.139 0.049 4.09 13.00 45.06 84.50 92.9 113.7 c 

0228-'17 -32.59 -179.48 33.01 39.50 118 0.283 0.304 103.4 13.64 0.132 0.044 3.77 12.26 42.63 81.19 89.0 109.1 
0230.28 -32.29 -179.143 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---89-9-10.
02Q2-40 -31.99 -179.38 33.01 40.41 115 0.281 0.302 108.2 13.94 0.129 0.041 3.80 12.50 44L.15 82.72 90.8 112.2 

02-4: 51 -31.69 =179.33 33.01 .40.87 107 0-283 0.303 104.IO.213.19 0.126 0.040- 3.54 12.05 02.75 80.82 -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 11.74 41.72 79.01 87.4 106,3 w0 

- 15-=-- 8 - .79 2---33.3 1- 0.---275-0. 294 - 102.3.-13.13 -D.126- -0.0-3a-__.3-57__il. 96__-Al-7.7-.28-11 A.q ling a 0 
0241:26 -30.78 -179.17 
0243:38 -30.49 -179,02 

34.54 
355,04 

42.29 
42.86 

112 
116 

0.237 
0.263 

0.255 
0.283 

HT N 92.3 
R---- 85.1 

14.19 
13.56 

0.190 
0.234I 

0.039 
0.048 

3.39 
.394 

11.30 
12.07 

38.92 
41,42 

72.43 
76.91 

61.7 43.3 
- 85.9 --308.3 - _ 

0245:49 -30.23 -178.79 35.013 3.51 114 0.275 0.296 103.8 13.26 0.131 0.038 3.57 11.76 42.6t 81.01 69.3 lC9.6 
_0246. 1 -29.97 -176.55 
0130:.12 -2"9.72 -178.33 

35.)l
35.03 

44.17 
44.82 

109 
113 

0.273 
0.271 

0.294I 
0.292 

... 104.1 
101.9 

13.23 
12.41 

0.130, 0.034 
0.121 0.031 

3.41 
3.35 

11.67 
11.28 

42.25 79.10---
40.59 77.67 

86.7--1O8.A
86.5 107.4 

025 22. 7,47 6 D-:-4 45-- 2-1-9--.27!---.2q5---- -99.8--12.45--q.25--02.-- 3.1--- 88--4-- 2'6. 9A A4_ 8 n 
0ZS4:3 -29.23 -177.87 
025b.47 -29.06 -177.56 

35.0o 
_35.03 

46.16 
46.90 

115 
112 

0-335 
0.274 

0.360 
0.295 

RT q3.1 
1..02.8 

11.23 
12.22 

0.100 
0.117 

0.006 
0.021 

0.97 
2.90 

7.49 
_10.34 

34.47 711.50 
39.11 .75.99 

81.3 103.7 
-84.Z _-06 ----

025B:58 -28.89 -177.24 
0 0 1:10 -28.?2 -176.94 

35.33 
35.04 

47.66 
40.40 

116 
121 

0.277 
0.273 

0.299 
0.294 ------

98.3 
96.8 

11.60 
11.31 

0.108 
0.103 

0.010 
0.017 .. 

2.67 
2.53 

10.03 
.9.63 

39.2(4 
37.3) 

75.78 84.7 10/4.3 
72.15._--60. 4--J02. 3- -

0103:21 -28.55 -176.63 35.04 49.15 124 0.274 0.295 92.5 10.49 0.096 0.016 2.39 9.05 35.92 70.27 78.7 97.5 

0307:44 -28.21 -176.01 35.04 50.67 117 0.265 0.2P5 95.4 10.74 0.AD0 0.015 2.36 9.10 36.20 70.67 78.7 100.1 
03.04:56 -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___ 
Oi12: 7-27.86'"-175.41 35.040 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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!8rBA LA? L~OQ P-kRESS 3014- Q.3 .JEASt-IOTAk& CflD--l.Zij'KLjh1Z.8 ... 28t4 294.5. 303-:9-.08.t-3tb-i. 32..1.2L-3S6-. 
HHM!: SS (DEG (DRG ALT ANG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-06) /(C1**2-K) WAVELENGTH IN NH) 

n. MR "D
(l_
n h l L._._ utlElA D-G f-±C H _ __ __ . _3.l . RB . 

0314.19 -27.69 -175.11 35.03 52.95 94 . 0.265 0.285 -_ - 90.7 9.40 0.086 0.008 1.94 7.99 33.10, 66.83. 74.8 --96.7------
0316:31 -27.51 -174.80 
0318:42 -27.34 -174.50 
0320:54 -27.17 -174.20 

35.0q 
35.04 
35.04 

53.71 
54.47 
55.24 

103 
111 
102 

0.265 
0,260 
0.261 

0.285 
0.280 .... 
0.281 

86.2 
85.5 
83.6 

9.08 
8.82 
8.46 

0.083 
0.000 
0.000 

0.006 
0.005 
0.003 

1.81 
1.73 
1.62 

7.56 
7.39 
7.03 

32.69 
31.51 
30.99 

65.05 
63.57 
62.29 

73.0 
_71.0 
71.3 

90.8 
90.9-. 
89.0 

0_123. 5 -26.99 -173.90 
0325:17 -26.81 -173.60 
0327:28 -26.63 -173.30 

35.04 
35.04 
35.04 

56.01__91 
56.78 90 
57.55 88 

0.25L 0.276 
0.260 0.279 
0.258 _0.277 . 

83.8 
80.9 

...79.8 

- 8. 38 
7.87 
7.54 

-0 .000 
0.000 
0.000 

P00... 
0.000 
0.000 

1.39 
1.22 

6.31 
6.03 

29.04 
28.52 

59.69 
58.46 

68.0 
- 65.3. 

86.0 
8-.0. 

0329.40 -26.45 -173.00 
0331:51 -26.27 -172.70 

35.04 
35.04 

58.32 
59.10 

87 
89 

0.257 
0.259 

0.276 
0.279 

77.7 
75.0 

7.04 
6.35 

0.000 
0.000 

0.000 
0.000 

1.11 
0.99 

5.57 
- 5.10 

26.98 
25.66 

55.51 
53.13 .. 

62.2 80.1 
_..

0134: 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 
0336: 14 
033d:26 
0340:37 

-25.91 -172.12 
-25.73 -171.82 
-23.55 -171.53 

35.04 
35.04 
35.34 

60.64 
61.42 
62.19 

84 
85 
92 

0.259 
0.254 
0.257 

0.278 
0.273 
0.276 

T 

-

73.6 
72.7 
69.2 

5.92 
5.91 
5.26 

0,000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.71 4.45 
0.61__ 3.99 

-76 
24.04 51.41 
22.09 49,10 

70.2...A.L_. 
58.7 75.8 
56,6. .. 7E. 

0342:9 -25.37 -171.24 35.04 62.96 09 0.256 0.275 66.6 4.95 0.000 0.000 0.52 3.71 21.95 47.25 55.3 71.6 
0145: 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 _.921 -
0347:12 -25.01 -170.69 35.03 64.50 118 0.257 0.277 63.7 4.24 0.000 0.000 0.36 3.11 19.80 44.16 52.4 68.8 
0J49:21 -24.84 -170.41 35.03 65.26 190 0.255 0.277 62.2 4.14 0.000 0.000 0.29 2.92 19.20- 8 51-2 A_ 

00. . . . . . . . . . . . .. ... - .. 
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HNEE:SS JDEG (DEG ALT ANG PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX I8 (E-06}N/(CMS*2-?I) WAVELENGTH IN NM) 

2228:55 -13.53 -170.39 17.18 10.70 20 0.229 0.237 A_. 112.6 19.03 0.204 0.342 9,97 21.89 56,22. 94.89- 99.4 122.2
2231: 7-13.31 -170.30 19.67 10.32 40 0.228 0.237 113.7 20.02 0.215 0.366 9.72 22.01 56.74 95-38 99.7 124.4 
21233:20 -11.07 -170.22 21.81 9.97 66 0.225 0.235 113.3 20.25 0.217 0.401 10.27 23.16 58.12 95.46 101.6 125,5..
2233:32 -12.62 -170.12 23.70 9.66 57 0.210 0.220 It 114.9 22.03 0.229 0.432 10.50 21.67 59.77 95.00 96.5 104.0 
22]7-44.-2 5 1 0_.3_2-, 2 _,8 _ 21. 0.221 0.24 0 _ __01.6 . ?0.06 .0.209. O.4 _ 9.92 2. 60 55.30 -_9 .12-_ 93-a- -1 3, ----
22 31 57- -12. 30 - 169939 27.42 9.1t5 61 0.219 0.232 115.4 21-73 0.246 0. 468 1 1.04' 24.29 59.50 92.97 101.8 125.3 
22Q2 1 -12.01 -169.83 29.07 8.97 -20 0.221 0-233 118.2 22.48 0.250 0.4814 11.18 24.59 60.34 93.74 103.9 126.5._ 
2244.21 -11.76 -169.72 30.60 8.84 19 0.220 0.233 118.3 22.91 0.260 0.502 11,38 24.80 60.37 92.46 104.6 129.3 
2296.3=I -11.48 -169.62 32.26 8.76 18 _0.220 0.214 . 121.2 23.36 0.268 0.523 11.73 25.74 62.38 93.81 106.5 .130,6 -_ 
224d:46 -11.21 -169.52 33.02 8.73 18 0.220 0.234 122.2 23.82 0.272 0.527 11.73 25.62 62.40 93.84 106.3 129.7 

_2 50: 59 -10.93_-169.QI_ 33._02_ 8.76- 17 ___0.219 0-233 122.0_ 23.62 0.272 0.532 .11.85 _25 .6-7 62.22Z__9 3.2_4 _0 J.31 4.
2253:16 -10.6;--169.3i 33.01 8.68 18B 0.220 0.234 123.9 23.87 0.270 0.537 11.93 26.14 63.47 94.10 107.0 132.2 
2255-22 -10.3d -169g.21 13.02 B. 97 20 0.221 0.235 124.6 24.24 0.276 0.531 11,79 25.80 62.81 94,07 107. IL_131,_3 -_ 
2257 34 -10.11 -Iu9.11 33.02 9.15 19 0.220 0-234 R 123.8 24."S 0.28B 0.530 11.65 25.64 62.63 93.56 104.0 129.6 
22,1 46 -9.87 -lb8.95 33.01 9.34 20 0.234 0.249 R 102.5 23,24 0.262 0,463 10.93 25,75 62.64 93.48 106.3 . 12s,7__ 
2 01-59 -9.66 -160.75 33.02 9.56 23 0.220 0.234 120.3 24.30 0.278 0.541 11.77 25.80 62.61 93.90 106.8 131.3 
2104.I10 
-2 -6- 22"-

-9.44 -168.56 33.01 9.83 25 
----9.f1 0.36 -33.0f-10:15 -26 

0.220 0.235 
06.220-6.23 -

124.5 24.08 0.278 
-125.3 -24. 94 0.282 

0. 540 
0.54f 

1_1.j1_ 25.74 
-11.03 -25.8T 

62.30 93.67__06.4 131.3 
U2.63-- 9r.2j9- 17.4 -133.1 

2301t:3tl -9.01 -1,,6.16 33.01 10. 52 -_25_ 0.219 0.233 -----.. 124.5 24.03 0.281A 0.541 11.79 25.50 61.99 =93.57 107.5 133.1 
1)13 4 * -8.80 -167.96 33.01 10.92 30 0. 218 0.233 12M. 23.90 0.282 0.543 11.73 25.40 61. 37 93.37 107.-1 7132.6 
2311:58 -B 58 -167.76 31.01 11.37 104 0.219 0.236 122.6 23.77 0.277 0.534 11.56 25.09 6G.81 93.04 _106.7 131.6 
- -2 10 -J.37 -167.57 33.02 11.83" 20 0.219 0.234 .. 122.5 23.77 0.273 0.529--11.46- 24.97 60.76 -93.64-i07.1"T"12-.---

o 
2317.22 -8.16 -167.31 33.02 12.34 23 0.220 0.234 

-2" ) - 3-- 7.F9-- f1 7 ."7"-3":0 -1--7"--U2--- 225 --.240 -
122.5 23.93 0.280 0.527 11.43 24.95 61.14 93.87 106.4 
124. 3- 2 .7 6"- 6 . 2597-" 0. 56f -1K.9 9 -2.U-763.3 4. 2]3-1"04. 

130.6 
10. 

\08 2321 45 
2?21.57 

-7.73 -166.98 
-7.51 -16o.78 

33.00 
33.02 

13.41 
13.928 

29 
26 

0.217 
0.222 

0.231 
0.236 

121.1 
-"125.3 

23.70 
24.59 

0.281 
0.290 

0.527 
0.520 

11.58 
11.20 

25.15 
24.75 

59.61 
61.06 

94.73 
96.84 

106.5 _132.0 
106.7-130.i"-

212,- " -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 ..._ _ 
2126-21 -7.09 -166.39 33.01 
_213)" 31_-6.87_-166.20 31.02 

03 2:14i-6-.669 -16i .007 33i.0 

15.17 
15.78 
1fl6.4 

27 
21 
2 1- 

0.220 0.234 
0.217 0.232 

f.2190. 231 

122.6 24.00 
125.4 24.30 
124.8T292407(--

0.281 
0.280 
0.28-

0.513 
0.514 
.519 

11.26 
11.50 
113I A19 

24.78 
25.31 
50 

61.21 
61.70 

96.58 106.4--130.t4 
96.5 8 106a4 133.2 
98 108.0 132.3 

-2334.56 -6.44 -165.81 33.01 17.04 - 21 0.218 0.232 ..... 124.5 29.36 0.282 0.499 11.28-. 24.97 -61.35 -97.19 _105.-5 -lal-9 = . 
2317; 3 -6.'3 -165.62 13.01 17.69 22 0.217 0.232 122.6 23.38 0.276 0.495 11.09 24.31 60.15 97.58 105.7 130.1 
_2 JJ.1 -l .0 -16 5. 2 33 .0 2.- 1 8.3 4 - 29 -0.2 18 - 0. 2 3 Z . . . .125 . 1I 2 4.25 0.2 1d_ 0. 8 2 -_1111 --24 76 6 1.2 1 - sa . -3_ O .105 2 .8---13 .A 
23181:31-2 n J.43_ -5.80 -165.23 33.01 19.01 31 0.219 0.233-5. 59 - 163.0.3-33.0-1 -J19.. 68-M-Q_. 21 6-Q.2 31 _ 124.0123. 1 23-662q.04_ 0.274 0.478 11.04 24.44-2.1 60.96 100.5890_9.q 107.4 132.3!L7.oq1__O-L -< 

" 

214 5.5i3 -5.37 -lb4.84 33.01 20. 16 23 0.217 0.231 |20.9 23.03 0.266 0.457 10.76 23.79 59.70 100.20 104.8 129.4 I 
-234d: 6 -5.15 -164.64 33.02 21.05 - 26 0.218 0.232 ... 122.7 23.63 0.268 0.451 _10.72_ 24.16-_59.97.-99.56-1_03-B1f -30.- -
23 3 is -4.93 -164.04 33.02 21.74 26 0.217 0.232 123.4 23.41 0.275 0.456 10.741 24.10 60.62 101.91 106.3 130.2 (3 

2352:30 -4.72 -164.25 33.01 22.43 26 0.215 0.229 ... 122.4 23.00 0.261 0.441 10.66 23.85 59.21 99.37. 104.4 -130-7 
2354.41 -4.50 -lb4.05 33.01 23.13 28 0.208 0.221 11 119.a 24.42 0.310 0.427 10.42 23.54 59.98 99.67 92.3 115.1 

-2 O. 53 _ 4.2L.-16 3.8.513.0 2_--2-h81---28---0.14__.22a ..... 121.7.- 22.67 _0. 258 0.932-.. 0.49- 23.58- 58. 52-. 91.772 14. g lU A-X 
2154- 5 -4.D6 -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 84.4 1011 2 
0001 1 -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 82.79 -. 1--,__0.7---
00J3:*22 -3.63 -163.26 33.01 25.96 33 0.213 0-227 120.7 23.05 0.254 0.400 10.30 23.35 5809 98.61 103.9 128v6 
0)05.34 
0037-.45 

-3.41 -163.07 
-3.20 -162.87 

33.01 
33.01 

26.68 
27.40 

27 
34 

0.212 
0.212 

0.226 
0.226 

,..121.4I23.63 
120.9 22.40 

0.284 
0.253 

0.396 
0.309 

10.06 
9.76 

23.16 
22.52 

59.51 
57.81 

99.73. 
96.98 

98.7 
99.0 

_124.6
120.7 

000i 57 -_.2-. 3 -1.- 915_....0--- Q__ 0- 2-26--- 18 .% _22,40 0-, 14 p,533-_0 2fl-.-22 , a._!i,,1 9--% o 7 99- 174 4. 
0J12- ) -2.76 -162.47 33.01 28.06 26 0.215 0.230 115.1 21.29 0.242 0.341 9.23 21.42 55.96 94.86 98.7 122.4 
001, 21) -2.54 -162.28 33.01 29.99 64 0.214 0.228 .. 115.4I 20.69 0.224 0.328 9.12 21.13 54 .54 -92.10. -98. 6_12 1.7 
0316:32 -2.32 -162.08 33.01 30.31 53 0.216 0.231 117.8 21.82 0.237/ 0.323 9.12 21.69 56.36 9I. 27 99.9 124.7 
0018.44I -2.11 -161.89 33.02 31.041 77 0.216 0.231 . .. 114.6 20.93 0.236 0.306 8.80 20.88 55.27 .93.62 . 1--I_120.7- _ 
0023:55 -1.89 -161.70 33.02 31.77 is 0.214 0.228 113.5 19.95 0.216 0.291 8.58 20.21 53.24 90.04 96.7 118.9 
0023: 7 -_1 67_ -161 .50 33.02 32..51 28 0.215- 0. 2kL9_ 114.•0__ _.!!7__.0,g2 __0 t! 8 _ 0_,R..820,36 5 . -2_ A3 96.0 120.0 
002) 1B -1.-46-7--11.31 33.02 33.24 19 0.215 0.229 113.3 20.32 0.227 0.275 8.35 20.16 54.28 92.05 96.0 119.8 
0327:3o 
002).41 

-1.24 -161.11 
£1.03 -160.93 

33.02 33.q8 
33.01 "34.71 

23 0.213 
-25 -0.215 

0.227 
0.229 

... 111.4l 
109.6 

19.41 
19.32 

0.213 
0.206 

0.262 
0.241 

8.16 
7.81 

19.43 
19.14 

51.94 
51.43 

89.30 
B7.35 

.94.9 117.5 
92.2 -116.4



0A12 761118 (YR-MO-DAY) DAV= 323 FLT 801 1 . .A iATITUDE SURVE-ALL 1976 
ff1L~oLA RES SW 0 flASTOTAL Q0000 4, 1,A.19.2St 303.9-.LOL-31 J- tB..126JaiA 35.6~AHflmf:S5 (DEG (DEG ALT A3G PP8 OZONE 0ZO8 (MEASURD DOWN&RD SOLAR ?LUX IN (E-06)I/(CM**2-4M) WAVELENGTH I! NM) 

0331:53 -0.82 -160.73 33.01 35.44 27 0.216 0.230 _ 110.7 19.63 0.216 0.236 7.76 19.14 _52.65 89.64. 93.6 116.1.---
0034: 5 -0.60 -160.54 33.02 36.18 34 0.214 0.228 109.8 18.83 0.201 0.226 7.62 18.71 50.97 87.91 93.7 115.0
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 -160.16 33.01 37.65 29 0.216 0.230 103.1 
 17.65 0.197 0.190 6.81 17.17 48.33 82.92 86.7 108.6000 39 _0. 0 _-19.s8_ 32.98_ 3_8.8 36 0.286 0.219 PRT 98.8 . 17,88 Q,1 52_ 0,182 -7.16 .1.70--49.49 ...60.6Q..a2.7 99.5
0042:51 0.30 -159.88 33.01 39.08 29 0.214 0.228 103.1 16.93 0.177 0.177 6.77 17.17 48.22 82.87 89.4 111.10J45: 3 0.57 -159.77 33.02 39.77 27 0.215 0.229 102.5 17.24 0.184 0.164 6.45 16.60 47.46 80.74 86.1 107.6
034 7:14 0.83 -159.b7 33.01 40.47 
 28 0.215 0.229 99.0 16.32 0.182 0.156 6.19 16.04 46.36 80.39 84.6 104.8

0344.26 1.11 -159.56 33.55 41.17 30 0.210 0.229 97.8 15.37 0.161 0.147 6.15 15.70 46.26 
 81.40 6 .3 106.0._

0951:3? 1.36 -159.46 35.31 41.86 25 0.214 0.229 101.3 
 16.15 0.170 0.142 6.09 15.82 45.93 60.86 86.4 106.2
0f593: 49 1.62_-19.35 _36.55 q2.55 26 _ 0.214 0.230 99.2 15.82 0.16Z 0.132, __5.88J5.39__044.2- 79 17flk.Oq.04- .0356. 1 1.89 -159.25 37.03 43.25 21 
 0.213 0.228 97.9 15.57 0.163 0.121 5.71 15.05 44.02 76.83 82.1 103.2

0156: 12 2.15 -15q.14 37.02 43.95 24 0.215 0.231 95.2 15.47 0.162 0.111 5.29 14.63 42.47 74.85 79.8.. 100.0 
-
0100 24 2.42 -159.04 37.02 44.64 87 0.277 0.233 95.6 15.38 0.160 0.104 5.22 14.42 43.77 75.73 80.6 101.30102;35 2.68 -158.93 37.02 45.34 25 0.217 0.233 - 92.5 14.75 0.158 0.096 _4.98 13.89 42.84 74.49 - 79.3- 98.7.0104-47 2.95 -158.82 37.02 46.04 27 0.215 0.231 
 91.4 14.20 0.155 0.089 4.78 13.25 41.37 72.82 76.8 95.2

_102058 3.22 -15872 
37.02 -96.74 28 0.214 0.230 93.4 14.07 0.150 0.086 46 13.224111 .7._ 28. 5__..__

.586147.44019. 10 3618 37,02 28 0.215 0.231 93.6 13.85 0.142 0.080 4.60 13.03 40.96 73.87 78.7 97.0

0111:22 3.75 -158.50 37.02 48.14 29 _0.214 0.230 91.5 13.67 0.133 0.071 4.36 12.75 _39.79 .71.60 76.6 95.90113:33 4.02 -158 40 37.02 48.84 29 0.214 0.230 .8.2 13.29 0.136 0.064 4.12 12.16 38.47 69. 13- 3.5 93.9
0115:45 4 29 -158.29 37.02 49.54 30 0.216 0.232 85.8 12.66 0.127 _0.057 3.86_ 11.53 37.63 66.98 72.6 90.5Oil7-56 4 55 -158.18 37.03 50.23 28 0.218 0.234 85.7 12.16 0.123 0.051 3.60 11.02 36.15 65.55 71.3 89.0 
0120 8 4.81 -158.08 37.02 50.93 75 0.216 0.233 
 81.9 11.51 0.113 0.045 3.45 10.49 34.80 63.90 69.7 86.1
 

,p. 012:19 5.6f-157: J 370 516 25 .16 .232 77.7 -10.51i .) .09 32 10.18 34.15 63.53 68.3 85.4
C 0124:31 5.33 -157.834 37.02 52.35 
 19 0.217 0.233 80.9 11.12 0.100 0.035 3.12 9.97 33.94 63.35__68.2 -5.0
0126.42 5.59 - 157.71 37.02 53.06 23 0.217 0.233 01.1 10.84 0.102 0.031- 3.03 9.77 34.29 64.35 68.2 85.9

0128'54 5.85 -197.58 37.02 93.77 25 0.216 
 0.232 79.0 10.42 0.104 0.027 2.84 9.31 33.20 62.37 65.8 82.50131: 5 6.11 -157.u5 37.02 54.48 26 0.217 0.233 75.2 9.89 0.097 0.024 2.55 8.70 31.52 58.89 62.6 79.4
0113 17 6.37 -157.32 37.02 55.20 30 0.217 0.233 73.1 9.45 0.097 0.021 2.43 8.23 30.58 55.87 61.1 77.60135 28 6.63 -157.20 37.02 55.92 2 :i1r 0.212 73.5 9.22 0.090 0.018 2.29 8.10 30.16 55.36 61.0 77.1
0137:40 -6.89 -157.07 37.02 56.63 28 0.233 71.7 8.91 0.0810.217 -.... 0.015 . 2.11 - 7.56..28.54 - 54.04.-60.2--.75..2 
01).51 7.14 -156.94 37.02 97.34 29 0.216 0.232 69.3 
 8.33 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 8.02 0.072 0.010 - 1.84.. 6.84 27.22 52.88 .56.6 70.6
0144:14 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 52.66 56.7 71.9 

..A I9n: 2& 7~,S,5..~lstM...z..f 15020-___65-. _..7.196--0.0 67 --A05....56 629...2;.l7 t-AI "4..U...2A....
0148-37 8.17 -156.43 37.02 60.19 30 0.215 0.231 63.1 7.22 0.060 0.003 1.42 5.87 24.58 47.77 52.9 68.1
0150:49 8.42 -156.30 37.02 60.90 ._28 0.213 0.229 -... 63.9 -6.83 0.000 0.003_- 1.33..5.61 -23.64.- 47.5S-52.2-46.,6-.0153: 0 8.68 -156.17 37.02 61.61 26 0.214 0.230 62.5 6.50 0.000 0.002 1.21 5.25 23.22 46.93 51.0 65.0
0159:12 . 8.94 -156.04 37.02 £2.33 22 .0.215 0.230 -. .... 59.5 6.07 0.056 0.000 -. 1.07 .83- 22.31. 43.79... 48.1..-62.
0157.24 9.20 -155.91 37.03 53.04 21 0.214 0.230 57.4 5.74 0.000 0.000 0.93 4.45 21.00 42.05 46.6 59.8. -)35 --- 45,_155.38 37.2 _ ._1.Q17212_ 0.228 - 56._ 52.-9 l _ 0.000- .O0ft .48 -. 22 2D. 1O-.E-Llo~re Ls-'I q.'/L
0201:47 9.72 -155.65 37.02 64.47 24 0.212 0.227 55.6 5.12 0.000 0.000 0.76 3.95 19.70 40.82 44.5 57.10203.58 9.98 -155.51 37.02 65.19 22 0.215 0.231 R-. -. 53.4 5.05 0.000 0.000 .0.55 3.47 18.29 37.00 - 0.7___57.i.... 

http:45,_155.38
http:54.04.-60.2--.75
http:7.56..28
http:17flk.Oq.04
http:1.62_-19.35
http:60.6Q..a2
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D-.T-R= 761118 "(YE 'M0-DAY) DAY= 323 FLT 'iO= 1-5 ...... NEil ~- B.AfI[ AL] Y - M 

ZHHN:SS (DEG (DEG ALT ASS PPB OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (H-O6)W/(CM**2-VN) WAVELENGTH IN WM)
n


(3 Hl ---- 91 KF I tnEO (ATILr .BB-- JHL--- MRn N WR ,R-LT) ) NR 


1916.47 22.98 -154.70 32.95 55.09 6e.-.0.250 0.267 64.5 5.54 0. 000 0.004 1.24 -. B.9 22.71_9.940 _56,2__- ---
Il10:59 23.15 -154.43 32.97 58.25 73 0.241 0.258 65.0 6.05 0.000 0.007 1.24 5.AE 24.91 49.40 55.6 70.0
 
1921:11 23.31 -154.15 32.99 57.82 80 .0.243 0.260 .. 64.9 6.09 0.000 0.007 1.25 5.56 25.06 9050 . 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 0.007 1.32 5.67 24.97 50.97 56.7 69.,
 
1925:34. 23.65_-153 -60_32-_99_5_-6.98 B6_.2442 . _ 65._4.- 6.4409,000 . 008 J,39 _,9295_] _.I 2. . 26 1


147-62301-53.33 33.01 56.58 87 02 .2183 6.7 .0 °08 1.44I 6.11 26.43 52.50 58.9 73.2 
1323 58 23.98 -153.05 33.00 56.18 73 0.243 0.260 68.5 6.55 0.000 0.008 1.50 6.34 26.50 52.71- 60.8 74.3 _ 
1932: 9 24.14 -152.78 33.00 55.79 79 0.244[ 0.261 6,9.1 6.00 0.000 0.009 1.58 6.z42 26.41 53.15 60.7 75.4 
]13-21 24.30 -152.51 32.99 55.41 55 0.246 0.262 70.7 6.37 0.000 0,008E .64 6.68 27.48 54.79 _63.5 _77.5_._ 
1936:33 24.06 -152.24 33-00 55.04 80 G.242 0.259 70.3 7.51 MOD0 0.009 1.75 7.01 28.69 55.92 62.3 77.9 
1116 44 24.62 -151.96 33.00 54.6a 82 0.238 0.255 __ 72.2 7.58_0,000 0.01Q J.,83 .,-_ 28, 9L- 55.0. 61.9 77,1-
--I[[0U5"4-. 76- 15-1.69q 32.9 8--5 .3-8 4--0 :2t -- 0. 261 72.9 7.85 0.000 0.010 1.86 7.17 28.52 55.99 63.4 80.3 
191&3: 8 24.94 -151.42 32.98 53.99 77 0.245 0.262 74.7 7.70 O.00O 0.011 1.88 7.42 .29.72 57.66 __64.-j _919-_ 
1945:19 25.10 -151.15 32.86 53.66 46 0.244 0.260 74.6 8.19 0.000 0.012 2.03 7.63 30.39 58.38 66.1 80.1 
1947:31 25.26 -150 87 32.9h 53.34 40 0.243 0.259 ... 75.0 8.51 0.008 0.013 2.11 .7.78 30.86 58,91 64.q4 8 . 
11a41-.2 2i.42 -150.59 12.45 53.03 40 0.242 0.258 75.9 8.31 0.072 0.014 2.15 7.92 30.71 58.70 65.6 82.1 
1981:58 29.57 -150.31 32.97 52.73 43 0.237 0.253 77.3 8.a9 0.075 .0.015 _2 21__._._3--1,69 1_."__ ",__/9__ 

--0 0- --- 25• " -i 6 025 7,2 8.U4- 0.000 0°17-2.33 8.52 32.88 62.71 68.7 8.
.87-- 2; .2 

_198. 17 25.B8 -149 75 32.95 _52. 6 .48 0:O24 1 D.257 . ...75.8a 9.16 0.036 0.018 2.37 8.53 +32.22 61,13. 67,._ _44 0_ __ 
1150.28 26.04 -149.147 32.94 51.89 46 0.240 0.256 78.4 9.10 0.081 0.019 2.44E 8.53 31.78 61.41 68.2 83.4 
2033:40 26.20 -149.19 32.93 51.63 76 0.238 0.254 80.5 9.54 0.077 0.019 .2.51 8.98 32.44. 63.13 69.5 85.7 
2J02.52 26.35 -148.90 32.94 51.38 42 0.241 0.257-.. . 84.0" 9.67 0.092 0.022 2.59- 9.15 34.11 64.84 71.1 80.C 
20135: 1 26.50 -1480.63 32.94 51.15 53 0.240 0.256 80.9 _9.53 0O.081 0=022 _2.56. 9.12 32.74 _6_.36 71.4 85.7 

57 -2.{>- 6-'0 -81.0 9.59 _0.097 _0,0,3 2.50 9.01 32.92 62.85 68.5 85.5I8'3,--"187--0'q- 0-.258 "--
20,9q:26 25.80 -148 08 33.00 50.72 67 0.246 0.262 81.5 9.54 0.093 0.023 2.54 __8.94 33.47 63.19_ 69.9 8_6.6§__ 
-2311:38 26.94 -147.80 33.00 50.52 108 0.246 0.264 .. 82.0 9.72 0.089 0.022 .2.57 9.05 33.78 64.61 .. 70.6 8E7.1T 

"2313-50 27.D8 -147.53 33.02 50.33 158 0.250 0.269 82.8 9.86 0.085 0.021 -2.S5 _a.8a_33.44 64.38 70.1 88:2
 
' 201o: 1 27.23 -147.26 33.02 50.15 216 5.153 0.274 .... 82.8 9.26 -0.094 0.020 2.44 8.87- 33.46" 63.28- 70.0 88.3.
 

2318:13 27.37 -146.9g 32-98 49.99 215 0.256__0.278 01.8 9.36 0.086 0.017 2.35 8.66 33.02 6302 69.1 87.4l
 

_2122-36 27.61--146.41. 32.95 41.70 .257-_ 0.272 0).217 .... 82.1 8.28 0.0DO0 0.012.. 2.08 --8.16 .32.72 -64.16 1jL-__89.- -- ' 
2929:40 27.82 -146.12 32.94 49.5B 230 0.272 0.296 82.0 8.75 0.000 0.012 2.08 8.27 33.21 66.53 71.5 89.6 > 1 
2 ) 26: 59 .27.96 -lq5.84 .32.99) 49.46 187 .277 0.300 83.7..8.88Q 0.006 0.013 _2.12- -8.23 _34.28- fi6.3(k--22.----- g9----
2121 11 21 10 -145.86 11.01 49.36 202 0.273 0.296 87.9 9.24 0.000 0.012 2.20 8.47 34.54 66.4 1 73.9 90.0 

_/332/-i[. /_-19Z5- 23_ 320I-9.7--_] _ Ott..Q6 -6_023 -0.06S8__0-0LI-___2 L qu.s C.8h .7q 8 .56.-3-_36-67/--2 7, 
2033:34 28.37 -145.02 33.02 49.19 125 D.270 0.290 B4.5 9.74 0.096 0.016 2.411 8.67 34.84 68.47 75.6 89.3 
2035:45 28.51 -144.74 33-03 49.13 , 76 . 0.268 0.287 .. .84.9 B.06 0-000 0.017 .--2-54 -- .12 33.'18 70. 01---83.a--97 --.- ' 
2,)37-57 28,65 -144.46 33.02 49.00 52 0.270 0.288 84.1 8.90 0.000 0.017 2.21 8.83 34.39 G1.06 75.3 91.4 
2 40; 9 25.79 -144.17 33.00 49.04 49 0.274 0.292 . .. 82.8 - 9.12 0.000 0.019 2.37 8.53 -34.70 66.53 74.5---92.5- -3 
2J42:20 28.94 -143.86 32.94 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 89.0 ' 
__2934.1__29.09_:_-I.3.5 _-32.9( 9.07---54--A.258_90.2 76-- 84. 2 0.097 .0.022 2.55_99.3 7 r- - -_9.66- -- _I9.-- Go7o
2346.44 29.24 -143.24 32.94r 49.03 46 0.256 0.273 87.7 11.21 0.105 0.024 2.74 9.22 35.86 67.15 74.7 86.1 10 

2348]:55 29.39 -142.93 32.93 49.06 44 0.253 0.270 .. 81.6 10.56 0.107 0.024 2.59 9.68 36.60 68.17 -- 72.3 --87.4- -
2'31: 7 29.53 -142.62 32.9u 49.09 38 D.254 0.271 84.4 10.21 0.091 0.0241 2.65 9.08 34I.02 63.49 73.0 86.6 
2153:18 28.68 -142.31 32.q6 49.14 35 0.249 D.266 ... 81.8 9.82 Q.102 0.026 2.86 9.53 35.21 67.30 -72-8-_16 _ 
2355'.30 29.82 -14 1.99 32.96 49.21 82 0.247 0.264 83.0 10.50 D.101 0.026 2.88 9.82 36.03 66.71 74.5 90.9 
2057:-41 2_96 -J141§8 -_2.95_ 43,Z9 32-__0.24 L9.265_ _8280 J0, 27 Q .8-3-_1.._D'0 8_ -- I 0,1 QL--0. 02 3---. __I.J 70 
2159:53 30.11 -141.37 32.95 49.38 39 0.246 0.263 86.5 10.22 0.092 0.026 2.85 9.74 35.65 67.43 73.5 90.2 
2102; 5 30.25 -141.05 32.95 49.48 35 0.269 0.286 .... 86.2 10.27 0.085 0.026 . 73 8.79 37.99 73,50--. 76,6---- 90, 1 -_ 
2104 16 30.39 -140.73 32.96 49.6D 33 0.244 0.260 82.8 10.31 0.094 0.026 2.80 9.90 36.01 65.29 71.4 90.2 
2106:28 30.53 -140.41 32.9, 49.74 33 0.2 42 0.25B .. . 82.8, 0.101 0.026 9.63 65.55 _71.99.--889010.04 _ 2.85 34.61 --- _
 
210E:39 30.67 -lq0.09 32.94 49.88 36 0.244 0.260 85.2 10.42 0.101 0.025 2.82 9.65 36.21 66.30 71.1 88.6 
-2110 L5_13 2o.83 __-lX97732_____-8 O __._26__ .2 I-g.2 0_255-_ 1 OZ._2.OL 5.31 1-1 B%50-±, Q/_.0. - 9l.14 6-25 
2113: 2 30.96 -139.44 32.q3 50.22 38 0.240 0.255 85.7 10.27 0.093 0.026 2.87 9.73 35.02 65.95 72.6 90.1 
2115:14 31.10 -139.11 32.93 50.41 69 0.2411 0.257 01.7 10.23 0.103 0.027 2.79 9.43 34.50 64 .B3 70.9 88.4 
2117:25 31.24 -13d.79 32.93 50.61 se 0.658 0.702 N 81.3 6.40 0.000 0.425 14.80 24.57 50.77 24.95 90.1 29.5 

http:OZ._2.OL
http:32-__0.24
http:2355'.30
http:27.61--146.41
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http:60_32-_99_5_-6.98
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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 in the Fall of 1975. This was a feasibility test for 
the UVS, and it was mounted inside the CV-990, viewing the sun through 
a quartz window. This resulted in a 590 cut-off in the sun-diffuser normal 
angle, and required the analysis procedure described in 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 esu < 750, 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 is identical 
to that for the 1976 flights. 

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) is nearly al
ways exceeded by the dark current and filters with low signal levels. This 
is because the greater gain of the photoniultiplier allows use of much lower 
light levels, which increases statistical fluctuations in the low level outputs. 
Thus the N flag was set only if 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 Gsun >590 the N flag is usually set. This is expected because 
the latter condition 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 6,su>590. For 8sun>590 
it is thus better to average three or more consecutive ozone measurements 
to reduce the statistical errors. The flux values for esun>59 0 are likely to 
have errors larger than 50%, because the direct solar flux is 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 Esun<650 and the altitude 
>10 kft, 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
 

Flight 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 Z30 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 s <650, and altitude >10 kft. 

Sun 
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I1119:SS ('*G (DE ALT AG PPB OZONE OZONE (MEASUREE DOIINWARE SOLAR FLUX IN (E-06) 1/(CM.*2-NM) 9AV!LEHGTH IN 8N) 
P - I B---1. N IWyP nG m r -------- a- R R N..L..... NR..E.~...X NP E --- B 

0.279 .R I 0.0 .D.C0 .0000 0.000 . 4.61 12.77 33.89 58.41. 85.8 140.6--1123:u4 30.03 -7q.03 32.96 52.-7 .26- 0.262 
172'. 2 10.17 -78.74 32.95 52.78 27 0.267 C.284 R 0.0 O.C0 0.083 2.687 4.41 13.76 37.94 61.56 66.6 08.2 

.312: 14 30.2b -7,. 41 -33.00 52.95 26 - 1.256 1.3 38.--8. M- -0.0 10.79 C.720 0.000 1.72 8.54 25.42 83.25 255.9 630.6-
11j,24 30.43 -7.44 32.9q 53.18 27 0.168 C.17q RT M 0.0 3.18 C.246 7.308 6.39 14.50 34.18 45.71 49.0 60.7 

1734 51 3D.27 -79.03 32.16 53.09 27 0.257 0.273 0.0 0.00 0.000 2.419 4.51 13.68 36.87 56.93 74.1 S9.6 

J111 -1 10.18 -79 33 32.q6 51.03 28 - 0.251 0.28 - . 0.0 O.CC 0.000 2.769 4.69 12.82 37.75 59.11. 67.6 94.5-
1/]) I, 0.00 -79.u3 12.q6 52.97 28 0.257 0.274 0.0 O. CO 0.000 2.268 4.61 13.84 37.65 60.29 70.1 90.4 
I 1._1, . 35.03 -79.9 32.05 - 52.91 29 . 0.232 0.247 ....- 0.0 . 0. C.000 3.037 5.23 14.09 36.60 60.31 67.2 96.H 
1llb .i1 29.90 -80.22 32.a6 92.89 28 0.240 0.255 0.0 0.00 C.000 2.455 5.16 14.11 38.26 61.16 71.0 92.6 

.UIR3..5.L 2..A - n fll &.5.i -I 4-0n2 Ila-. 0-2 6N ..... af r, C0..jtfSuc2.ikA .63-L-lt..1.0 6 ... 7-01II 57. 346*-4-
I r4I- 3 2N.71 -80.80 32.06 52. 71, 199 0.2b6 G.28 R 0.0 0.00 C.000 1.872 4.00 12.94 32.33 52.47 65.9 62.0
 
1 l:lb Z.o2 -8 1.C9 32.06 52.o9 51; 0.250 0.27 
 0.0 0.00 C.000 2.536 4.34 12.62 32.93 53.30 65.14. 87.2 

0.000 0.81 9.03 82.16 162.47 253.5 448.517,..28 21.57 -21.39 32.97 52.67 56 0.6415 0.689 RT M 0.0 0.C0 C.000 
I?,'I:JJ- 29.68 . -81.65 32.'0b. 52.e3 _ 61_ 0.219 0.2J4 1 . .R . 0.0 2.09 0.076- 3.291 .5.30 - 13.34 35.13 55.88 -55.0- 96.5 

. .. . . . . .. ... 



DA.. i= . .. . i- O-T:i . . . . . FLT . 5i .. f- - s -- FALL. 1fEG- ... . . ..7512008 CY. . . AY = . .. 46= . f .. 
T94IR L;T - LCVGO- .... UN8 01- NFA5 TOTAL Q.CQQQ_ _227.1 , N2.3 292.0 .307.5 .307.0 311.1 322.4 329.7 37 1. 3 401.9.. 

l ,S (PEG pDEG ALT AN;G PPB OZONIE CZ0NE (MEASIUREC DOWNWARC SOLAR FtUI IN (E-O6) R/(CM*¢*2-NM) WAVILENGTH IN; NM) 

1751 3 21.,98 -31.E=3 32.05 93.2U 5u 0.232 0.248 R 11 0.0 3.75 0.140 3.575 4.08 10.92 2E.60 416.72 59.3 86.3 .- 
1191 IS 29.75 -81 21 32.97 53.2e 53 0.293 0.270 0.0 1.76 0.073 3.202 4.31 12.57 35.70 55.61 58.2 88.9 
I'll 27 21.,0 -140.01 32.97 S3.30 96 0. 165 0.176 FT . .. . C Q0.251 9.199 .. 6.60 11.21 31.84 46.55 59.4 .70,1 ' 
10,3.1 24.3U -U0.15 32.1Iq 53.21 US 0.064 0.068 RT M 0.0 6.&S C.355 7.389 5.41 13.13 22.37 16.96 10.9 10.8 
-! U-L5 L-2 9 -Za I[. q 2----Z, Q,3__5 3• 20 -_ 4(,-..0 , 24 9 ___C . 26 6 __ F ----- Q. 0-.---.CC -_ .0 0__-2. -452-___4 651--- 11.91-_ 34. 58 56.42- - 69.2---99,1_-
I13. 1 2'9.37 -91.1b 32.Q7 53.3q 52 0.309 (1.329 RT H 0.0 0.{:0 0.000 0.000 5.45 19.73 59-99 106.95 164.4 210.4, 
1112. 10 21 .- 21 -81,27 32.117 53.15 56 0.2',3 C.:70 0.0 O.6C0 .000 2.751, 4.21 12.21 34.42 55.32 65.5 93.7_ _ 
1,14 '1 2q.U) -81.0 32.97 54.12 51 0.44;8 0.478 0T 0.0 2.19 0.000 0.600 1.16 7.45 36.117 62.95 65.7 96.8 
IIlo 31 !0.16 -81.22. 32.99 511.5q $2 0.2,,6 C.284_ R M_. 0.0 _ 0.8 0 .000 1.698 3.87 12.10 34.65 57.34 75.0 129.0... 
11 5) 4rCR 54.d5 56 0.16J M.74 RT M 0.0 6.74 0.273 7.708 5.47 12.68 20.70 33.58 46.7 86.630.,b 2.')S 


1.4, 1.l-.: .. I .L -/ ,'5--5 .2,.-52 - 9.2U.-0,233- BT..----. Q._----0.. _S..000- .CQ0 -- 3.6L- 10.45 31.47 909 . 6 L .- __e .3.
h,24 14 2 1 76 -9t107 32.9.3 50.66 52 0.26- 0.287 Kf 0.0 0.88 C.000 2.040 3.06 9.78 29-30 45.33 52.7 73.3 
1125.2Zo q 530 -8I,21 3,.95 U.51 55 0.(6S 0.O00 R7.__ . 0.0 4.93 C. 2112 5.776 4.02 10.44 31.16 16.0C 12.6 11.9. _ 
11)7.,17 2-.1. -U1.45 32.3a* 54.09 53 0.343 0.3b6 R; ]1 0.0 O.06 0.000 0.000 2.59 8.10 31.47 51.29 63.2 a4.1 
-]52 ).Ut 2 4.13 -81.72 12.qq 5 .55 55 0.2Q7 0.317 FIT 4. 0.0 3.e0. C.185 2.000 3.76 10.17 24.61 41.62 64.3 313 4. __ 
I 2 I 24.i9 -S1.70 32.05 54.94 54 0.301 C.323 RT M (0.0 0.C0 0.000 0.000 4.70 17.00 56.56 B6.19 105.4 128.3 

j-I .L--21_6 3- md 3G2-26--_ 5 1.-32 _ -- "- _ __ 0. CD _-D 0-_-2. 87 32 4- 11.32° 32.06-.53.49 -__57. 6- 8:9. 0-q270-G.2 
1,1, _,4 2).76 -81.04= 3'.,. SJ 53 0.761 0.412 R;T m 0.0 :0.00 0.000 0.000 2.59 10.65 35.70 11S.87 163.3 239.5 
I-11;. l, 29.73 -80.73 32.06 55.97 55 0.276 0.29U RT M - 0.0 O.G6 C.000 2.097 3.99 11.75 36.56 57.37 68.1 220.2 -
114J.41 21).5i -80'.5i 3_.9b, 56.C9 55 0.4;78 C.510 RT Mf 0.0 20.72. 0.42U 0.000 2.36 7.92 82.83 14i5.94 251.6 441.$ 
1,42 l I). LS -AC 81 32.16 56.Cq 57 0.431. 0.460 9? 0- 0.0 13.00 0.000 0.000 2.46 17.50 79.62 143.14 2841.9 575.5__ -
1,1 5 11 2?.59 -&1.09) 32.Q7 56.27 57 0.2-18 0.265 0.0O0.00 C.000 1.906 3.75 11.23 33.01 53.61 67.8 U 4.6
 

- 1L2 1.9_,1 t _-.1,31_3.2 3_9_ 5w, '17 -955 _-A,119-.-0. 11-9_RT NL ---- 18, 22-_,,9Q3-_16. 40 -1.0.93 _29.0Q3. .88.85 06.43_ 9. _.]0/ _ 
14.) 1, 21 86 -91.55 32.q5 ,6.7q 57 0.260 0.277 8 0.0 2.27 0.000 2.229 3.05 9.64 29.77 47.192 57.8 79.3 

.1 1 -, - 11 12 - 1 .0 -_53.0I0 57.21 59 0,C90 C.737 RT _M 0.0 O,CO 0.000 0.000 __0.00 19.24 99.16 225.00 461.5 1604.6 . . 
1 J 8i 30.12 -- 1 34 12.94; 57.52 57 0.205 0.219 V? 0.0 0.00 0.000 4;.017 5.62 15.06 41.96 57.77 62.8 67.9 

1 15 ) 29.i7 -')1.19 3'.q6 57, SH 53_ 0.261 0.279 _N 0.0 1.27 0.059 2.26G 2,4;7 8.12 25.73 39.70 39.6 65,7 --
1 9 21 '.5 - .,I 12. 17 87.t0 53 0.2113 0.302 R 0.0 O.C0 C.000 0.000 1.80 5.87 19-29 30.58 50.6 97.1 

i J 392L.32__- 11,10.--32 of__57 5_._. 0..29__0- 277__L-____ -0.0__00 0., 00.0 -1.250___2.0_ 66- J9. 77_28. 96-.,, 35. 7- 46.5 __ 
1)] 2 .11 -41.26 32.1I 57.57 0 C.219 IT 4 10.66 2.148 6.05 18.68 29.29 35.9 45.9)'. 56 205 0.0 C.262 2.70 

I"3 21.26 -q1.49 _3 ,.96 57. f, 59 0.360 0.$84 RT N __ 0.0 12,92 C.723 11.584 2.36 7.041 22.60 4I0.70 83.3 273.4 .. 
1 )7 2).522 -J ].36 32.9r, S1.35 54 0.256 0.275 R M1 0.n 0.00 0.000 1.005 2.42 7.75 25.47 39.39 45.2 61.9

" 
1 )9 9.7"1 -q1.22 3'.96 5',,q ol 4 0.293 Q.270 R H 0.0 O.CC C.000 1.790 2.31 7.90 24;.60 39.38 Q7.6 52.7 . 

9111131 2Q .qu -80.99 12.Q6 5q.37 56 0.103 0.110 RT N C.0 4.46 C.2417 7.023 4.14 7.64 15-60 22.03 25.9 35.0 

C 2 9 2  11 J, -4 2- 7o- R--- -- - 6 . -56 - 0 27-- . - T M-----0-. -0-000--60 0-000 00 3,60.Q 47--0.58 _56.67 __-0 5 - -5 t-0.,70.--32.97 

I15-5 2 ).51 -30.o5 32.96 5Q.07 56 0.192 C.205 R N 0.O( 6.94 0.470 6.9147 5.40 14.14; 50.18 88.89 56.3 58- 6
 
M)J. , 21.31 -8;0.51 32.ie 53 8,4 17 0.4 07 0.4R4 47 N 0.0 O.C0 0.0,16 0.000 1.85 5.83 17.83 36.01 54.9 217.t__ 

1)1) 17 2'.52 -80.36 32.94 60.j') 56 0.235 0.251 0"T N 0.0 2.02 C.091 1.527 1.71 5.68 17.28 28.89 32.f 46.4
 

. K 0.0 _0.00 0.000 O.C00 2.58 9.36 30.53 53.33 65.9 95.4 
-12--21 2 ., 0 -33 37 32.95 60.b5 53 0.27 0.27Q
1124-41 31)09 -85.3 32.9b 61.36 56 0.221 6.235 "RT 4 0.0 7.44 0.420 6.4680 4.80 15.71 52.62 45.62 58.7 90.7 

_).2,_e..q.'u _d .2]. 1..99_61.91 5P- 0.24=8 .0.2.65 _.p L 0.,0_..._0,0CQ-A 909.. 9.909.- 3,-L}_...12 ,,8 .B41,_6- 68,OL 11._.}I0 

112), 4 3,.au -7;.97 32.98 -62.40 55 0.201 0.214 RT V 0.0 3.42 C.169 4.671 2.94 9.20 29.63 4q.57 29.0 13.5
 

-

.I I 1 0. 20 -79.90 32.97 62. 3 .57 - 0.14;7 0.1037 RT N 0.0 2.8C 0.147 2.742 5.50 _12.86 20.62 26.03 27.1 38.a _-
I1133 27 30.02 -uA.Oq 32.96 62.i7 54; 0.247 0.263 R {; 0.0 2.95 0.159 0.000 2.09 7.43 R4.94 39.24 60.8 119.3 

1 - 5 -1) _2). 83 -8 .I 32.'07 62.59 55 0.280 0.299 R .1 _ 0.0 O .08 0.000 0.000 2.13 6.83 26.14I 48.18 74.4 67.3
 
I)37 '5T 29 74 -8C 57 32.§6 62.67 54 0.1414 0.474 R N 0.0 0.00 0.000 0,600 1.94 6.44 24.03 63.01 89.2' 145.1
 

1j3_ 2 .7 _ - 6 5- -32.9Q 62.4% 5 . 3_ 0.240_0.257.__kT _1 ___ 0 9 _-- 01 0 0 00 _1,31___5.72 _15.41 __26. 4 2 _J6-_2. 1___L9 .0
 
1,14, I} 2 1. 'b -00.76 32.qb 61.35 55 0.299 0.319 ST N' 0.0 M.0 6.600 0.C00 1.94 8.88 V7.56 64.12 73.5 86.2
 
1)1 .2' - 7I.02-C 2 3_'.Q7 63-a(" 117 0.2-2 0.314 4 0.0 0.00 C.000 0.000 1.53 5,91 23.26 41.84 70.9 120.5
 
1) ., 1 3Z 02 -d,.C7 3..)g b4.36 35 0.558 0.599 RT Mf 0.0 0.C6 C.000 0.000 0.00 1.06 28.59 63.88 88d.6 67.7
 
Illd 49 29. d8 -79.76 32.96 64.72 56 0.124 0.346 R ,N 0.0 0.G0 C.000 0.000 1.23 5.27 20.59 35.76 59.2 723.4 .
 
1151 ) 29.67 -79.70 32.96 6U.92 57 0.278 0.2-7 RT N; 0.0 141.59 G,140 0.000 1.18 3805 10.89 23.28 44.0 56.9
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0IT7. = 751238 (YT- O-,DAV) D=32 LT 6NS AP-FT 95 L]s05 
- . I",4_L A r. L,9G. PRh$S__3 0_3_ VEAS TOTAL UQQ- 227,1 302.3 R92_0 307,.5--307.0 371.1 322.4 329.7 371,3 401.9._ 

SFOI-'-5 (DEG (DEG ALIT ING FPB molO!2 OZON8 (MEASUREr; D01WHWARC SOLAV MYU IN JB-06)qd/(CM**2-VIM) WAVSIGTHIN NMH}) 

I 3 3 .51 _-eIL62 12.10 _56.72. -_47 0.253_ 0.270 R I - 0.0 0.600_ 0.000 1.430 , 2,69 8.65 25.03 41.61 5 .6 63,7 
'.7 -B1.P2 5o..93 47 0.262 0.279 0.0 8.00 C.000 1.501 2.67 8.42 26.16 4 36 53.2 69.7t)30.75 J2.I 

.1,11 5) IO.ql -62.03 32.'?4 . 5G.93 47 C.276 0.294 . ..... . 0.0 . .)0.00 0.000 1.673 2. 3 R.67 25.28 R6.01 50.3 71.6 . . 
1,012.1I0 11.43 -b2.14 33,81 57.0'j 50 0.255 0.213 N 0.0 0.00 0.000 1.938 3.14 9.41 30.119 8.27 9.a 69.6 

,) 311 )1.67 -82.b3 34.qf6 57.24 179 Q.2H7 0.311 0.0 0.00 C.000 1.907 2.22 8.45 27.53 413.62 52.0 68.4 
1, uz W, 31. 84 -82.AL 35.00 57.33 242 0.277 C.303 .. .0.0 -D.0C C.000 0.800 .31 7.51 24I.48 43.17 53.41 67.1 - -_ 

h,,'02 09 -83.05 3S.O0 57.43 239 0.2P7 0.314 0.0 O.CC0 I.000 1.539 2.36 7.56 26.Q2 44.19 51.1 70.8 

_I11 32.31 -j1, 206 34 . 7 57.53 45 0 2!57 0.308 -K _ 0.0 0.00 M an0 1.303 2,11 7.75 26.05 39.83 50.8 65.3 . .
l1 11
I1, I 1 2,5 -6 3.0 34.11 51,64 ' 0 0. 282 0.102 0.0 O.CD e0.0"0 1.215 2.26[ 7.59 2S.64 40.38 50. C 66.3 

J=',jls/;.2 - __,q0-57.11, 54.-9 V 0. 0 Q-.-Q, 090--,1- 6 ja ]--22.-7.2. . 56_SL 21--I_ .74 0 0j2 _/__,_ 1__. . 1 --
1611 47 3 .9 -6l .91 03.40 57.67 55 0.257 0.261 AN 0.0 0.C0 D.000 1.380 2.10 7.19 24.35 40.26 44.6 66.7 
J,.,-' ',1 11 16 -6u 12. 33.11 57.08j 52_ 0.109 0.326 ___ Z, 0.0 0.00, O.0!0 0.000 2.06 6.97 25.10 44$.02 55.3 70.0 __ 
t,.24 11 33.3J7 -84.33 33.H7 5R.0Gq 6 0.296 0.316 0.0 O.00 C.000 0.COO0 1.94 7/.69 26.69 472.54 54.2 73.9 

., )i-31.0t -d4.51 J4.q7 $l.2P, 46 o .la Q.32-, .. 0.0 0.CC E.000 0,000 1. 643 6.9e 24 00 42.2 51.6 73.1 -
I1, 31.81 -BU.72 39.,)0 54. 1 70 0.315 0. 1 38 0.0 0.00 0.000 0.000 1.08 6.02 2l.22 40.53 51.0 64.3 
-.5LJ j_" 4, _ -__5 -0 ._273-_0.293-... C_ .000-_ 14-I .32- Z2.93--.91.63--.Z -- _S .!_ __0 -I Q -__} CC .COQ 7"_ 6 I 
1.12 1 3A,.27 -d5.1" 35 .Ot 51l.hl1 74 0.293 0.314 m" 0.0 0.C0 C..000 0.000 1.80 6.95 22.35 45. 11 55.2 77.6 

I 1 1 . ) - j.29 37.n]0 54. 74 119_ 0. 87 0.310 G.0 0.CGC0.000 .. 57 .1 .3 5 7 43.09 50 5 6 . 
1.17 21 3q.,70 - ',. 46 37,71 d.46 99 0 .,L6 0.30q 0.0 0=6(} e.0430 1.501 1.7iR 7.60 2S.25 43.70 Q9.0 6,).7 
1 3) I, 34.41 -i5.C4 38,D1 5A.98 101. 6.790 0.314 0.Q 0.00 0.0n0 1.192 2.$5 6.51 23.95 41.-23 48.1 71.2-. . 
1.41 47 15.12 -83.62 38.30 59].11 9)7 0. 68 0.290 4i 0.0 1.06 0.000 1.481 2.16 7.51 24.41 43.14 417.1 69.9
 

J_:-5i_11. -_._ _, I . 2 -- . 9__ 0- __O.Z93 -0. 317 I V8-.-..-_O 9_ _[.9 _ . " _L -7.50-- R5. _ ) _ .5 9 7. _ 

1'"I35.5& -66.14 3 .g4 59.)7 110 0.309 0.335 H 0.0 O.CG 0.000 0.000 1.62 6.20 23.36 a0.98 45.a 66.2 
1'.u , ?i 35.7j -,IA I.i1 38 .0q0 Ill. 50 121 0 Ill C. 3 _ .... 0.0 0.00 0.000 0.000 1.56 6.16 23.11 M0.02 50.7 66.1_ _ 
l-,10 ), 35.96 -H6.!4 11. 7 59.64 1l9 0.325 0.352 7 N G.0 0.00 C.000 0.000 I.a3 5.87 24.q2 38.28 49.2 70.1 

. 1' 2 Im 3 .I"4 -80, 4 36.97 59.7a 113 0.271 C.,195 RT M1 0.0 .0.CO 0.000 2.296 1.91 -6.7o 21.17 37.91 47.2 55.4 
co0 0 J'.4 -1)6.51 3. 7 3}9.92 102 D.326 0.351 T 0.0 0.0c C".000 0.000 1.54 6.27 2!,.39 41.84 52-1 72,4 

1,,~i)_39:s_..l__ ,13.9.L_.O.. ._1,0 __ .2q __0 I ___bR ___.. 0.-_ c1 C-.00/ 000 --J 7a__/.0t___ .60. uq. 80----5-5- e .?. 
I'4-22 3,.)5 -86 2 10.17 40.22 q8 0,. 248 0.322 N 0.0 0. 0( 0,000 1.361 1.76 7.02 25. 8 0 44. 511 54.0 77,8 
I7 11.,21 - '.Orl -18.97 , 1)7 0.305 . 0.0_ 0.0 .. 0.000 1.70 _ 27.23 47.23 60.0 __1. P 6Q.39 0.330 .. C.000 7.2Q 8]5,2 

71.U 1.47 3).97 6 .,% 94 D ."7 P.322 N1 G.0 0.0c C.000 0.C00 2.08 8.4a 30.o6 60.75 70.4 97.2l 4 -d5.34 
1?1 57 37 7 4 -83.7q 38.97 60.79 96 0.316 0.34-3 ....N_ 0.0 _0.0c 0.000_ 0.000 1.92 _ 8.59 33.74 59.37 91.4 116.3 ___ 

1 I'l- ) 3!.01 -85.63 3 1 .07 60.9Q ')4 0. 30 1 o.4 12 m (}.0 0.00 C.000 0.000 1.99 7.5$ 3B. 02 67.25 04I.2 111.3 

3.
fI s , .6 G. C.10.MOO 78.55 139.1M2. i 1,.1,4% -85. 28 1 .9 5 . 16 e.3116J 0.3 4 0.0 OO 2.. 7 11.28 46.33 ',07-6 
17 1It41 I.RaI_ -j -;,.10 3,0. 7 61.97 102 0,319 0.345 yb 0.0 O.60 C.0,00 OD 2.57 11.60 45.qo 06.01 133.9 185.7_ __ 
171,5'S 3 .0l -dU.91 3l'U~ 61./,) 103 1.339 1.450 RT H 0.0 0.60 0.000 O.000 0.00 3.37 14.13 67.67 99.9 165.1 
II1 1 11.22 -eb.51 ,1'16 61,90 106 0.292 0.117 1 'r . 0.0 0.60 0.00O0 0.0(0D0 2.410 12.10 43.97 7 82 127.8 201.0 .
102'1-23 3g. i -14.19 3h.91 61.9; 06~f 0,3uQ 0.37a 11 0.0 O.00 0.000 0.000 2.23 10.37 42.DR 80.94 136.4 242.6 

_ .10 1.q7_jn4 .i __ 00 _ .(_ -9.0 0 0M OO___-2.33 10,30 0 2.61_ 138.4k 251. 6_1, h .1] -IL 7q _ %qh_ _ 0..5 . &.-2.9 _
 
.. 2.0i t0 [E.ODD 0.C00 1.90 B.72 42.U0 79.64 13B.4 2 N.2
11 , 41 3 . ID - . 1 .1 u' 107 D.177 0.40A G.0 0.C0 

1721:5.1 3).46 -82. 9 38. 99 62.09 115 D.161 0. 391 . - 0~ .0 a D,6 0 0.000 1.B1 5.43 38.20 75.16 I146 7 . 0.( 217.3 

1 19. b 39.51 -82.57 %,562 17 125 o.376 O.00 1 0.0 O.oc C.000 0.000 2.2a 9.21 37.91 77.39 137.2 231.5 

I2=. 39,57 .-8 2. In_ 3 .94 .62,260 _J26__ . 335_- 0.363 K' 0.D 0.QQ 0.142,,J .000 2.67 9.80 41.27 75.07 113.7 258.0. 
1714 1) 1) 02' -l1. 7 31.0 2 ,. 5 120 O.,31 0-36t H1 0.0 0C 0 .clon 0-000 1.49 10.28 42.05 77-77 1330.5 36.7 

j.L6 _1._39~S_ 1, -62,'1 -25 - 92, 9_.0. .==__L__3,1.=._QL _1 0 _ .__Q 0 0_009 6 ___z 4,2,20__75=8"fi
1115"51 3.16 -AC.95 3 . 7 62.Su 123 D.164 0-178 IT N 0.0 7.24 0.251 5.118 1.57 4.67 14.83 17.11 16.2 15.3 
1741 S- 3.] 52 -80.fiF 3b.97 62.47 .123 0.35Z 0.382.1 -g6- 6[.0 .c C .000 0[.000 1.33 _6.62 28.T3 55.4Q _ 93-6 147.2 .. 
1143 1. 31.15 -80.=29 38.97 62.39 120 0.336 0.3164 N 0.0 O.CD 0,.000 0.000 1.91 6.91 31.29 53.917 93.1 163.8
 
1749 'A 31 19 -7q.96 .3M.S 62.32 117 0.218 0.144._ - 0.0 0°00O 0.000 0.000 1.76 7.45 29.77 53.41 87.3 169.9 ..
 
1747.ti) ) r).01 -79.b3 3U~g4 62 26 127 0.327 0.35, N 0.0 0.00 0.000 0.000 1.57 B-2Q 32.72 61.15 102.8 181,5
 

17a .,5 ,B ] __ 0,D -0.,6.00_--Q,00 -J -7 .63 _9 , 6 1.22 .- 99.9_ 181.9 -_38i.24__562_22.._1V_- _= ._ _.0.COO 
7f'52" ? 3 .64 -70.98 38.98 62.18 1211 o.248 a.z01 jT m 0.0} 6.177 0.425 4.5',4 1.'93 a.27 16.a3 31.92 43.AD 59.4 
1754 19, 30.76 -78.69 99. 4 62.40 115 0,311 0.337 IT 6[ 0.0 0.00 0.000 0.000 _3.54 16.12 61.67 110.62 .189.0 378.3 .. 
17564256 34.03 -76.56 39.h0 b2.74 Ill 0.300 0.326 R? '1 0.0 2.84 C.00]0 0.000 2.44 10.15[ 41.08 69.21 101.7 160.5 

http:OO___-2.33
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.LONG . . $ IL01 3 . _ L Q Q _ I - 0 . 292 .0 .30 7- 5 3 07 .0 3 1 1. 1 322 .4 3 29 .7 37 1. 3 4 O1. -
(KEASURED DO~kWAUD SOLAR Ftox INt (E-06)Q4/(08**2-NM) UAR!LEHGTH IN UK)T0B12 . .L T _ PRES S. -- - _-£ X 

htn .sS (DEC, (DEC ALT AOG P0R OZONE CZ04B 
 ---	 UPB RR _--_--ZM
tz N1 

24.12 68.94 1156.6 425.--17j:3 3Q3 7.83.76.717 066-.9.:- -00 OC .0 .00- 2-10 12.21 

0.c0 0.000 8.C00 1.72 8.84 4t4.03 81.265 152.6 272.8
V0]0 4) 39.57 -70.19 39.72 63.56 118 0.365 0.396 N 0.0 

.....


_I3)3: I 30.81 -7.3 10.53 63.95 111 0.811 0.881 RT N 0.0 -O.CO 0.000 	 0.000 1.44 7.10 15.73 7.25 163.1 473.7 

0.98 0.94 20.69 34.07 39.7 30.7'
1SI)33- 13 40.02 -78.04 43.91 64.26 98 0.292 0.317 RT 4 0.0 1.94 0.000 	 1.409 

_2- C5__--Q017 30---4.20.- 20.79.-39o..-_L@.:_=7 L__9.9 8.25 _I0_ 30 0-3-779 a----_ .D --. 0-Q00-..-	 52.0 - 93..5._! _9I.21 _ _ P 

0.0 10.73 0,499 0.000 0.92 4.19 19. 16 35.24i 54.6 102.010 1):36 39.7Q -78..=14 40.60 64.17 108 0.319 0.346 R N 

38-45 71.2 101.8 . 
_Itj 1:4 - 3'.,.UO -,8.74 40.91 64.05 103 0.110 0.359 N 0.0 0.00 C.000 0.00 1.09 4.64 22.50 

0.000 1.24 5.7q 23.91 43.09 61.5 99.0
 
1,311 5) 314 ~ 0 -7.93 41-10 63.15 101 0.29 0.325 1 0.0 .68 0.134 

0.00 C.105 0.000 1.57 5.47 22-.79 43.27 62.1 101.7 - 1 79.12IjIv.I 3).21 40.99 61.935 104 0.312 0.339 _ 9 0.0 
8l 0.0 0.c0 C.000 0.000 1.28 5.80 25.65 44.181 67.0 1I05.,3


1,ild- 22 3).02 -79 10 41.00 6J.75 195 0.315 0.302 

22-19 8.14 .0 .-- 

l.__l 3_ - 9 110 .q - --] 66 .J 0 _-_0-3 0R 0 335-__ N--_.0- A .1.G. ...G .0 94 . .0 000--.1-40. 5 .2&- _3 -6 9 5.2. 
J -12 0- 1i4 

0.000 1.44I 5.54 22.94 42.58 61.0 99.5
11-1 4 i.63 -79.67 41.00 63.57 104 0.309 0.335 - N 0.0 0.00 0.127 

0.00 C.000 0.000 1.29 -5.22 22.09 39.33 63.8 102.7 . .
 

11-14:51 3d 44 -7q.dk, 4i.90 63.48 102 .0.316 0. 43 - . Q.0 

1127: 1 38 25, -,I.0= 41.rO 63.11) 107 0.20 0.148 H 
 0.0 0.0,0 C.121 0.000 1.16 5.S2 23.83 43.62 70.3 102.3
 

44.51 66.4 118.1 -
IJZ3:21 3d .05 -30.22- 41.00 63.30 138 0-307 0.333 . 8 0.0 0.c0 C.000 	 0.C00 1.28 6.00 24.93 


4 0.0 0.00 C.091 0.000 1.46 6.27 25.55 44.38 74.1 123.8

1411-12 37 86 -30.40 4I.110 63.22 118 0.304 0-33 0 


.115-- 0.310_ 0.337-- N---0.0---0. 0C0.00-O.0oO0---.25 -6.390-27.o90 44 .23_-- -76.4-- 125.ni
..3qL_.]--_. =--41.08_-m .13-


73.3 127.7
111, 535 17.46 -d0.77 40.19 63. )u 115 3.310 0.359 N 0.0 0.00 0.000 	 0.000 1.47 5.87 25.49 46.90 

R 11 -0.0 0.£c C.000 0.000 1.47 5.92 25.55 46.51 70.0 57.4I..
 

113. 7 37.2. -80.96 41.00 62.96 114 - 0.316 0-344 

= 
 0.163 0.195 RT N .cc 0.000 0.000 1.33 7.21 33.90 63.09 116.4 206.6


1,4=1 s| .20 -91 2Q 4i.18 h3.00 114	 0.0 

t 	 0.144 2.761 1.42 4.45 15.43 28.05 32.0 3H.8 -

1,4_ 1) 37.3) -81.117 u.(0 63.lk3 119 0.235 0.256 R N - 0.0 5.23 

11 0.0 0.60 0.000 0.co0 1.51 7.16 29.11 51.50 100.0 168.4 O


lq423.7-h1.77 41.00 63.31 125 0.312 0.340 

I1-63 ..6.95 31.7a 55.15- -80.6 .151o.I-- ,


.11 L53.(1-5 	 -. . O.-.CO-- 0.300 -.0.008 .-.LA 51. 17..._.-U2.07--- 0.)9 _13a--- 0.327-- ]35r_. 
0.000 1.29 7.48 30.25 58.89 92.1 156.5


IS', 4 5 17. SO -82.39 41.00 63.98 13Q 0.321 0.350 Nr 0.0 0.00 0.000 
1 0.0 .0.00 o o 0.000 1.12 .7.10 27.90 13.38 121.7 316 _-.

1101:15 37.51 -32Z.69 41.00 b3.11 146 0.270 C.294I 
1.43 6.67 26.99 54.27 95.9 149.4


1i, '1 7. 2 -32.99 40.48 63.Sl 101 0.139 0.370 h 0.0 0.00 0.000 0.000 
56.3S- 94.6 147.6 ...
37.69. -b3.-:2 63.9b 


W1 7: o 1.7, -,13.u 0.17 64.0? 13]4 0.3 35 

"linjt:2 	 -I.' 130- 0. 286_ 0.311 - . . 0.0 .0° C.000 0.000 .176 8.24 31.61 

0.365 1; 0.0 0.00 0.000 0.000 1.26 6.61 28.58 57.21 96.0 132.7 L". 

. l ibI a 1.493 .-0i- 5 - 321N-- 0 -- O.ca- C..008 0.0008-- 1.50 --- 6.6a S- - 4 -28-7t- 49.86 8 .1-
_-083-- .--f 4 
1.26 6.4 5 29.02 50.62 b7.4 132.7 V.
11,02 1 37.61 -u..8 43.19 4.35 143 0.311 0. I42 NI 0.0 0.00 0.000 	 0.000 

9.1 151.1 -- 1
 
111). j3 7.9J- rtt4.60 4 1.0(L b4.47 144 0.323 0. 352 ..-N 0.0 O.CC 0.000 0.000 0.98 6.35 26.57 49.99 

1)1,-12 37.lq -844 9 ]. ).43 614.60 1111 0.322 0.351 N 0.0 0.cCO 0.000 0.000 1.59 5.86 27.87 48.28 80.1 135.2 (z 
26.90 50.212 8G.4 143.3 . -

I))I ' 31.0 -U5.Z5 b0.q9 . 4.73 .,II8 0.320 G.357 .It -- .0 . .C6 .000 	 0.000 1.06 5.84 
2.05 6.11 18.10 15.28 S.2 8.2


IMl 3, 3'3 0 1 -A5.% . 1.01 64.83 139 0-181 0.197 RT M 0.0 0.42 0.020 	 6.719 

f-000 I-JO -_. 7-q-- 20. 65 - -25.7J.--8 . 92.7 12 7 9:1..A-ftJ.-2 _ -87__=A-7.- O°0 .13- -144 - 0.. 298- -0. 32qIK.ML _ o= n- CD6-JI. 000.. 

1.17 6.14 24.36 113.09 72.7 110.1
111'.18 37.62 -6 . h0. g 64.69 145 0.284 0.309 14I 0.0 0.6 G.000 0.000 


IJ17 .3.)37.38 -d5.99 .40.98 640.61 
-- 1147 0.301 0.329 M __0.0 _ .C0.£ .000 0.000 .. 1.07 .6.11 27.26 44.113 78.7 120.2 

9 48 0.0 0.08 0.090 0.000 1.21 6.25 26.40 50.66 75.a 130.7
M 0,4-1 37.13 -d6.13 4 5 10 0.313 Q.341 N 


O =. -- . 5.72 24.50 43.55 "1.7__ 119.0 _
-1)321: 5 5.81 -86.27 910.-95 6 4.106 140 0.304 0.332 H . 0. 60 0.00 0.000 1-23 	 7 

0 97 5.07 19-6 39.02 65.6 100.4

1104 5 Io.84 -6.40 40.96 b4.40 147 0.311 0.334 N 0.0 0.00 C.000 	 0.000 

0.-OLC.000 - 0.0O..-. 1 -14-98 -21. 43.--39- 2--62.-31°.18 _ 03 3 _a_-0__O 

ll-S:28 3r.1U -8..67 41.01 64. 2. 146 0.317 0.345 RT N 

1U1. Z=_/ = _=6--Il- 3. EL A,113--l 4 7_-- -.0-_iD_ 

0.0 1.81 0.130 1.065 1.07 4.49 20.99 32.46 48.1 56.9
 
21.20 43.00 75.7 19.2 40.98 146 n1.36 NJ).IJ.33 35.91 -So.55 .- 64.31 .-G.331 1 . AR - 0.0 O .O0.00O 0 O.OOD 0_.74 5.24 

2. 1 1.44 5.33 23.43 40.86 61.7 10.1I

1)12-51 35.71 -66.3)J 40.99 64.45 142 0.306 0.334 R 4 0.0 10.67 0.404 


0.000 0.99 ---5.423 21.7I 37.35 64.0 104.4 ..
0.3C9- N -- C.078W ~.2 35.47 -86.12 .40.96 64.55 143 .0 284 -... 0-0 .GG 
0.00 0.000 0.000 1.05 5.33 20.59 40.33 66.0 115.4


1137-14 15.23 -85.92 40.95 64.(6 140 0.307 0.335 H 0.0 	 / ----J i '-3 - - 
1 21.,5._].9q_-5. 2. 49.n5 64.78 137 -0.300- 0-32-7_ - Al.- 0.0_..-0. Q0_ C.089 _ 0 -00a - -- -36 9--3-8 a 

1.31 5.56 24.59 40. 11 66.5 116.6

1141:31 34.73 -65.- l 40.15* t4.910 111 0.295 0.111 14 0.0 .08 C.090 	 0.000 


0.000 _ 1.20 -_5.73 24.b3 40.415. 67.6 117.6 _ 
jj J.45 3 .50 _.-65.3t 9f).44 65.04- 129_. 0.299 0.315.- -_ IS .-0.0 8.00 G.080 

http:J).IJ.33
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__ 

D'AT';= 751210 (YR-MO-D Y) DAY= 344 PIT NO= 7 NASA - GASP -
FALL 1975 FLIGHTS 
. *- -q__fT__ i1N.--E5U._S SUN--_03_ -HERE--- 10TL_-CC000_727- 1__302-3 - .292. _--Io7- f; 0-.0__2-1--322-41--329-7 ..- 01-9 -

4,44-'5s (DEG (DEG ALT h9G PP33 OZONE OZONE (HEASUBEr DQ~bWAqr SOLAR FLUX IN (E-O6)W/(CN**2-N5) WAVELENGTH IN NM) 

.1-141".22_ 30.3q- .-76. l - 32.96-_51.47---218 -- 0.270 - 0-.29-... . 0 - " 00. 0-000 --.661 -. 6a.. 11.34a 33.58 55. 71 .65. 6 -.85.3 
110,7,34 30.31 -7,3.79 3A.q7 53.37 226 0.279 0-303 0.0 1.41 0.000 2.653 3.57 10.78 33.82 56.78 59.2 95.8


',,j-30.23. -79.06-_ 32.q6 208. 

l.,1 5d 30 .15 -79.I4 32.96 3,3.16 205 0.248 C.313 0,0 O.06 0,000 1.657 3.57 10.91 34.99 58.12 67.8 91.0
 
-1u,10 3.26 0.294 .. o.._.(_0002.-029.172 -- 3.4 8- 10.74 35-40 56.64 66.2 - 883-1

),),6-22 2M.) -7 1.3 32.07 52.q6 223 0.297 0.324 0.0 0.C0 C.000 0.000 3.30 11.15 34.91 57.88 69.3 89.3 
-lu,-.314-24.91 -,10.17 ..32.97 52.u6 221 --0,27. 0.290 R__-- 0,0-_.-0.00 -0.000 3.50q= 3.8a 11.41 33.93 53.61 63.6 88.2-
I1J 1"6 2).83 -b0. t* 32.107 52.76 222 0.299 0.316 it 0.0 O.00 0.000 2.125 3.47 9.77 31.03 53.09 68.5 98.6
-12)1.57. .29.75 -83.72 "32. 15 52.675 213 ._0.287 _ 0-312 --.....0-0 D.00 0.000 -- 1.593 -54# -12.12- 35.01 52.90- 69-5- 89.2
17',!" 1 29.66 -01.00 32 16 52.57 210 0.2U3 0.307 R 0.0 2.55 
 0.000 2.596 4.18 13.10 IJ0.13 62.55 88.1 99.1
 

It,))It{ 21.40 -81.149 12.95 52.28 I15 0.110O 0.357 PT K 0.0 7.f45 0.238 3.736 3.17 11.64 44.88 57.83 46.3 71.3
1711.42 .2 0.11 -8 1.J,, 3,,14 J2.00 jdq 0,.366 0.418 R? It 0.0 0.00 C.000 3,478 4-06 12.27 51.61 110.711 -105.1 -118.2 -_
1713 57 2r,.qO -8 1.14 i .97 51.74 167 0.062 0.067 RT N 0.0 22.36 1.2011 17.576 12-48 7.86 18.89 29.98 29.2 35.5
|7)p._g 28.10, . 0 1- 32.38 -51.73 162. 
 0.542 --0.627. ET M- 0.0 -0.00 C.000 O.C00 -_2.94 -24.07 128.48 191.23 351.6_-784.3_ _

l7lh '2 dO.)O -do 9M 32.04 51.93 1111 0.342 0.369 RT 0.0 
 0.C0 C.000 0.000 1.92 8.92 29.45 52.64 65.9 99.1
 

11/21.4 24.59 -8].032.q2 52.4 qrIq 0.292 0.317 0.0 O.CC 0.000 1.935 3.27 10.06 31.74 52.07 61.4 84.7 
92/'12 Q.5 - 1 ] 32.93 52 .7.1 194 0.293 0.318 . M 0-_. __ .0 .000 -2.019--- 2.90] 9.39 28.78 49.39 54.7 83.0.. .


1721: 1 30. 10 - 1.40 32.95 52.98 ZO-3 0.2%, 0.319 It 0.0 O.CO0G.000 1.928 2.93 9.44 30.03 52.07 57.0 77.6

-11-1 :4) -61.50 53.25 D.295 _ -L_31. 35 32.97 207 0.320. - 0.0 - D.00 -C.00 0 1.681_ 2.83 9.50 29.47 48.10 57.6 - 82.0-..... 
M1 :12 11. b() -81.,59 32.96 53.52 213 0.101 0.327 
R 0.0 O.C0 C.000 0.000 2.73 9.40 29.45 50.76 64.5 64.8
 

17 1,5, 30. A5 -- 1. 2r, 12.17 53.86 229 0.558 0.607 RT K 0.0 O.C0 0.000 0.000 1.71 7.19 47.95 81.10 04.1 100.3
111,. 7 30.6 1 - s1.0 9 32.15. 53.69 - 231 0.2%, 0.120 RI . . 0.0- -0.C0 C.000-- 1.45Z .2.66 9.10- 28.11 45.51 -S9.1. 82.5_- 
1/4', 11 30.31 -u..3 72.'H 53.1M 219 0.706 C.732 R 0.0 
 0.00 0.000 1.812 2.83 10.21 32.58 55.15 60.8 88.5

114I/2.1 1 39.00 -0,897 32.97 53.21 .205 - 0.2V8 0-313. -- _ 0.0 O.08. 0.000 2.147 3.20 10-47 31.86 52.71 _ 59.9. 81.5_ 

D 1/101,,2 24;.70 -80.100 3J.97 52.98 194I 0.292 0-316 0.0 0.C0 0.000 1.519 3.19 10.82 31.62 58.24 68.8 89.3 
-12AL. b "h.10 -r dl 525 . DT 6 3. 7 60 .2965-33-a3-53. 68 5. 1 17 R329 8 .008 -00 D-0-.189 ..
11 -/5 . 2).810 -dO.79 3.990 52.59_ 185 0.1(85 0.200 RT N 0.0 .65( 1.719 38.544 .4.5 .29 28.24435.68 _ 9.(P-, 908.. 

i,- ,10.068 O. 0.0 .0 1.717 18.597 7.35 17.67215.06- 3560 137.7- 48].2--J713- 25.34 -s 13q 52.38 162 C.7 T -K 

17,1=.3' 2 .11 -80.50_ 32936 52.51. 163 0.317 0.342 RT M_ 0.0 O.C0 0.000 0.00023.57 17.29 55.7 6.29 627. C6.2 _


I 1 n 11. -130.50- .3?.97( 52.685 179 0.2P.6 C- 3 R.0 0.00 0.000 .529 3.40 10.79 32.63 -53.37 69.6- - 82 
)..J 40.5 . . 0 0 3 .011- 1'1.i-.- .- 32697. 53.2 3 _1915 C.1__ C_1 1.49;.£.088Q- ] 1 I2.5.4 3.91- 63.7 92.1----i
1 .39 59.17


ZI-03 Q. 11 1 -.C5 r0o]a-00 0 -- 2399 -156.31- 2-0 .0 5r,9 0 54 n' ... o. Do67 3-,- 17 5 17{ 92 A 
ll').11 02-1 .-8].50- 32.1,1 53.99 2206 0.311 0.337 . . .. 00. 0.OC 0.000 1.67530- .17 9.99 35.09 56.32 670 92.7_

I4 30.2 .)" 3.o7 220 0.311 0-3328 0.0. - .CO 0.000 12.1680t2.90 19.856 32.58 56.21 68.1 89.6--90.1,0- 54.375 

JP'l.35 J) 4-.7-60.50] 32.-7 54.5.4 239 0.297 _0.324 .. 0.0__ O.CO .000 21490 2_.85310859 33.68 56.58 .0 
 918_8.6_
J,, 1J'5. 07 -d0.50 32.97 55.52 250 0.298 -0.326 . Q.-, O.GO .O00 1.9460-3. 236 8.43 30.4652177 59.8 -80.8a 6 
kJ-L'S131.02 -7- M( i 32.979-5.5-£2 25 0..33U!0 .0_ 0l.0 0.00/i-01.4 26 8.2] 30 .0 47.96-731.-54.
0L.3__09 T 

-1,11 3-1.27 H00I 12.95 56.5--G 03 RT M j n.3 7-22 39.
121  53U.06 0o0 CC6_n Ono 1no0 231U-196 436 1 1,941611

II 3? .87)-JO.10 32.95_56.12. 235. 0.310 0-333_ RT It_ .61 1.778 6.62 30.64 44.9-56.2-0.0 C._.3989 1.90- 23.09 

-- G--0 .0
-1-2.,2- 3 3.0 99 32.)- 565.8I9 234. 0.311 0-339 ET -h- 0.03-4O.O0 1.779 1-80 .6.14 .23.09 36.64 44- 571.R 
_30.- I_- ' 5 .06 .0.113 11 


1 1Z: 1 30.22 - 0.10 32.97 55.7 4 233 0.297 0.323 m 0.0 

-. 323-51 -- .CI _J2.9 3 2117 0.342 0.0 0.00 0.000 1.372 1.88 6.89 23.B7 42.00 48.8 - 71.5_

. 0 0.0 0 1.3 0 2.27 8.3 4 27.22 6.1 4 5 4. 70. 
1 tM. :27 21.63 -80.1 332-97 55.5L2 2199 -2114,1 I~oI~o1,259 78-1.Oa60 9 -C-7 250 111-2 -20.9 5I. "9.9 
1$26:27 2Q.66 -80.17 32.97 .55.52 199_ _0.289 0.313 .U..__0.0 . . C0 0.000 1.259_ 2.50 8.44 27.34 45.16 .53=. 7.9. _
IJ1331 2).37o -80.2l 32.967 55.41 185 0.272 0.294 0.0- C.0O 0.000 0.000 2.9287.43 27.21 041.48 57.9- 74. 9
1812,3) 2'3.O2 -80.24_ 32.17 55.25 179_ 0.287 0.3 m' _00.0 0.002 0.000 1.3867_ 2.3B 7.7725.134 41.35 52.2 .6. _
It]1,. 2'.P2 -8Meq 32.97 .572 1650 0.2114 0.3 RT H- -0.0--02508 .386 6.947- 6.22192.7824.30 15.92 406.2 - -2.7 
18/L31-1 2.5----= C 32.Q6- .- -- --5.37 -T6 0.6 -0 :18 C.0002 0 24.7-3o5- 155I 304- _-0.--030. 9 0.00 .- 8.1 82.57 .49 1.2--.-81.3_

I -I ).-7 2A.70 -7 .L4 12-95q --156.22 173 n.280 0_201 .16 2.qo 9385 268.58-108 12.93 q.9n.0 1.82A 16 5 sI~
 

101137 .94. _-79.50._32.95 -56.292 173 _0.260 0.303 ...... 0.000 2.3 56.9
0.0 1.82 .76 .44- 8.33. 26.658 426.93 78.5--
I-l9" 0 2q.52 -74.=,0 32.q7 57.16 206 0.290 0.315 0.0O0.00 0.000 1.412 2.42 8.24 28.57 45.53 56.0 72.9
 

http:0.0O0.00
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0 7%7511T 0 y-IO- Y DkY= 344 FLT 9= 7 [A ,,-GSi - FALl( 9 5 IT . .. . . . . . . . . . 

___91 __.IAE._.0EG - TOTA1-."Q(QQ-__227.1 _302.3 _292-0 _307.5 3_07.0 3110. 322.4 _329.7 .371.3 _401.9 .....IRE . .. 0N._.O3 __MEAS 
'([ (DFO ALT IANG Ppa OZONE OZONE (MEASURED DOWNWARD SOLAR FLUX IN (E-0604/(CM*2-8) WAVELENGTH IN NM)-5 (DEG 


.__./. I ill E, (fun (DnG$ f aA~ f,P. * R[ A HE NR -_-_ PH BR 

_446:12_ 21.80 _57.62 0.290 0.315 IT 0.0- 1.42 0.000 .2.064 2.49 --7,81 28.24 45.70 50.3 01,5 _ -79.50_32.q8 219 )l 

ll-34: 24 30.08 -7q.51 33".09 58.C8 233 0.341 0.372 PT M 0.0 O.Co 0.000 0.000 1.21 9.34 36.95 65.06 88.0 128.6
 
J3l 2"36 30. Iq _-79.69 14a.66 - 58. 31 240 _ 0.115 0. 125. RTH .... .0 -6.20 0.254 5.634 2.74 7.57 20.51 26.85 17.9 , 11.8 -... 
1i34-41 2).97 -79.78 37.36 58.33 215 0-295 0.321 R '1 0.0 0.00 0.000 0.000 3.7r4 12.38 14C.25 76.30 1}04€.1 161.2 
1 ,,-- 2 I -R-- O.q1.- 0 0CO -- -42=68. _.2 76-1.f 6 lay3 57qL--2.25r@3 1-N --- 39(-J.f5-
I 050 11 24.46 -79.82 39.01 50.31 135 0.131 0.143 R-1N 0.0 18.30 1.199 8.168 2.82 7.71 20.21 3.3.61 410.9 50.5 

1 3.11.4 1_ -80,f)5. 38,83 58,4 131.. 01 13 0.145 R 1 -_0.0 15.76 1.057 143 2 9.50 25.05 20.96 32.22 39.7 469.6 _ _ 
1-01-14 29.95 -'30.27 39.80 59.67 124 0.067 0.073 RT N 0.0 23.16 1.397 16.4€53 0.63 27.36 22.10 33.09 42.B 62.7 

_1J0, U6 21.J0 -80.37 95'.0. - 0.301 0.0 2.66 62.2_ 5). 124. 0. 3?6 R M 0.c0 G.000 0,000 7.76 30.08 53.33 81.0 _
 
1107 53 11.10 -80.37 39.00 94.58 141 0.232 0.251 R 11 0.0 6.09 0.251 5.29-2 3.37 11.13 38.63 4!3.38 32.5 29.0
 
111_j - 30.J . - _-10 1 39.09_-- ,-.3 --_239 0 , 05__0.I0 _.9TA. ---_0.0__0 CO-_ .000_ 0.000_ .74 _9.49 32.48 57.16 - 72.Lt -22,.8
-
I;02:21 30.61 -00.03 31.91 60. 6 133 0).U 1 0.4-4 II9TM 0.0 0.00 0.000 0.000 0.64I 6.22 33.35 66.95 92.(4 144.8
 
1)1.,31 10.54 -7).7q 3i.q' 60.1mH 1&l> 0.265 0.289 PT.P 0.0 7.35 .253 4.925 1.82 2.05 8.21 15.55 17.9 58.7 . .
 
I144 30.29 -79.80 3A,.99 61.C0 134 0.318 0.345 R 11 0.0 0.00 0.000 0.000 2.29 9.79 39.65 65.17 108.5 209.2
 
.1) I 1-5 , IM C -11C.01- 1 .006 1 ,01 122 0.317 0.343 11 0.0 0.00 Q.000 0.O000 2.66 10.12 38.20 69.21 122.8 177.7 _ 
11-1 4 21.92 -d0.2i 31.00 61.03 120 0. 96 0.320 11 0.0 0.00 0.000 0.000 2.96 9.87 35.47 62.08 107.6 161.8 
IJ 2L-2 _2 o 9. _ 9, I __1. _ 5 __ 97., 2 0 -. 0 0 _ T_3__0 0_ m0 q .3 52 _ 2.15 - 5 14. 27.64- 1_ .2 . -.J15.6. 
I)=-,:31 29.74 -00.6 7 39.00 61.01 193 0.457 0.49q R N 0.0 0.00 C.000 0.000 0.58 3.55 23-77 92.79 60.3 25.5
 
11021 f3 2 .S _1-80 .90 1).0l 61.41 173 0.261 C.284- RT H--- 0.O_0 0.00 -0.000 0.000 1.20 3.91 15.22 23.63 56.0 272.1 ..
 
1-) 3 30.ol -am.7 38..)9 61.11 106 0.202 0.220 RT 9 0.0 2.34 0.169 4.615 2.36 7.22 21.82 28.66 25.2 22.0
 
1112 fi 3 ).02 -80.32 11 .00 62.42 .126 0.315 0.341 - 11 _ ,0 _ 0.00 c.000 0.000 2.75 12.13 47.38 86.19 148.5 256.8 _ 
634U 16 21.q9 -79).95 -39.00 62,16 114 0.051 0.056 litN 0.0 3.34 0.413 9.524 3.14 4.64 8.6q 14.49 15 4 20 4 - " 
-L 32-31 L- e_2e0 -7 .2_ 3 9 _ I 15. J22 -_9.J97 _0- 213 .- __-(- . __G 000_m .000 .39.-_ 9.21 -_. 1. 68.42.01 _26.:9 -_ 9 4.---- --R _- 
13 i .'-2 2).66 -79.77 743.18 b3.28 12q 0.263 0.307 F? N 0.0 0.C0 0.000 0.000 1.80 7.45 26.95 50.14 78.0 119.0o 
I %1, 1 2).69 -")O 0Q 3 .00 63.46 125 0. 338 0.34b PT NI 0.0 . 00 _0.000 0.000 0.99 4.16 18.92 34.26 63.7 105.7 . .. I " 

s
1 143 85 -80.26 3J.9) b 3. 76 170 0.285 0.310 NI 0.0 0.C0 0.000 0.000 1.62 8.52 29.70 56.60 96.8 153.2 
J)U5. 17- _30.03 :tl0.47 _3-I.iE 64.C8 175_ 0.208 0.227 R(T NI 0.0 _3.87 0.211 3.030 2.C8 7.18 14.60 31.62 42. 42, -
-1147.21- 30.28 -130.5d 3U8.911 64. 51I 190 0.261 0.285 R N 0.0 16.42 0.231 0.000 1.39 5.79 21.96 37.37 55.2 31.9 

-0329 59--M-- Q--C0 A.DO ,2_4--- 54-7 -16.BJ-- -0--394 . 0 0jOO - 1074 1C 2 42: 
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DA2=75214(Y-o-AY- - DY - 348 - - PT- '0-- - - - NA -GSP- FALL 1975 FLTGHTS 
.j__l9 - - L0NG___P3AS K. - 58 .O-. J0FAS , TOTAL 0QQQ_ 227.1 -302.3 -.292.0 -307,5 307.0 311.1 322.4 329.7 371.3 401,9.....9 - 5s p, (DEG ALT kRG PPB OZNE CZONE (MEASURED DOWNWARE SOLAR FLUX IN (E-06) W/(Cn*,2-5t) WVELEHGTI I HM) 

Il).12_- 26.63 -$0.28 I2,50 54.93 30 - 0.242 0.248 A- ... 0.0. .00_ 0.000 1.336 3.17 8.97 27.44 47.41 55.4 74.5 
1I1 4 28.60 -80.12 IS.12 54.86 37 0.232 0.239 A 0.0 0.00 0.000 1.681 3.55 10.14 27.27 47.56 54.9 82.7 
-1,1.5? 28.99 -79.95 V4.71 54.82 45 0.228 0.237. .-A 0.0 0.0C C.000 1.497 3.78 10.65 28.78 47.19 56.1 77.2-.-.1 1)Ju.2).17 -79.78 22.07 51.78 35 0.222 0.232 0.0 o.CO 0.000 1.690 4.22 11.11 30.49 49.98 60.2 83.5.nL. .--.-. 46..-= .59_.25,7[a--tZ56.7.29.0. .- 2. 0-000-.2. 140 S 32.37 -52.56_-_ 60.5 -e_87.7-I &__0,229 __O2_S.. 	 _5505511.65-
h.1,:31 21.56 -79.40 27 77 	 51.75 37 0.238 0.251 0.0 0.0 0.000 2.685 4.57 13.34 36.06 57.49 63.9 58.9
U,12- U, _'It .77 -79.20 2?.50 54.76 '11..0.231 0.244 0.0 0.00 C.000 2.051 '4.61 12.65 34.33 55.93 64.3 97.3
16-1 -5,1 2l.0 -7 8.98 31.14 54.78 99 0.278 0.297 RT H 0.0 0.C0 0.000 2.256 5.88 19.86 60.43 94.32 53.5 76.5
141 I 10 09 -78.66 32.51 511.,8 171 0.223 0.241 .. 0..0 0.00 0.000 2.619 4.85 12.66 35.14 54.66 63,2 87,1
261 1-23 30.20 -79.37 33.03 54.61 35 1.416 1.509 RT M 0.0 0.00 C.000 0.000 0.00 5.95 35.52 137.72 333.4 779.3 
'1)-3I--3.Q. 14 0-36 0,2"1 .29$ .nT. _Q.__ 0.000 ]).000 .3.7.1_- 9.99_ 26.51 49. 19-.--.75.6 -32.2-----

12,1:41 30 34 
r" 

-7b.80 31.00 54.2 34 0.224 0.239 R K 0.0 2.06 0.066 2.235 3.87 10.03 27.92 42.28 53.1 66.9 
1I, 3 1.3 -79 11 31.31 %4.48 111 0.220 0.243 .K 0.0 0.00 0.000 1.789 4.10 11.02 29.23 48.22 58.0 78.9 
t,21 12 W. 16 -79.41 33 00 5(1.15 15 0.227 0.242 0.0 0.00 0.000 2.256 4.42 11.95 31.83 51.28 59.1 82.1 
1,,3)2- 30.06 .- 79.71 31.00 ').21 314 0.216 0.252 0- 0.0 . O.OC C 000 2.145 '4.12 11.79 30.88 51.36 57.4 76.8 
1,12 37? 29.97 -80.01 33.00 S1U07 36 0.219 0.233 0.0 0.00 0.000 2.183 4.69 12.01 32.00 49.29 57.5 84.5 

.3 U.1 2 a... 87.. 	 _. 248... 0.0_0. O0Ofl_2.353-.4.,1-.12.56_-33-4.--.- 498.58 - 62.6--77-2__-- 0. :L3 .1.QL--22..7--_.0.223 . 
1,17 1 2q 7d -80 60 33.00 53.80 36 0.239 0-254 R 0.0 1.38 0.000 2.513 4.01 11.15 30.59 49.42 55.9 77.7
1-) . lu 219.6% -d3.90 31.00 53.66 39 - 0.220 0.216 -R 0.0 .. 2.43 0.000 4,629 4,58 11.76 32,39 52.12 64.0 88.6 
16141.26 2 1 59 -61.11 33.01 51.51 36 0.221 0.235 0.0 0.00 0.000 3.077 5.12 13.26 33.70 54.26 62.3 96.0 

J,,4) J, .-- - 1.4It 33.01 38 0.273 - . 0.00 0.000 9.64 29.22 75.92 127.70 187.4 271.5 __ 2. 5 5 3.114 0.256 RT M 0.0 0.000 
164i.50 21.67 -tI.74 33 '40 S3 52 37 0.101 0.204 II N 0.0 0.00 0.000 2.902 5.72 13.27 34.69 58.96 72.2 9.2 

-1-, !a L~-. U a r1w. .32-.3 1 A- 53-.62-I.A. .D22...C. 215E....0.0., Q-. 1 8'6. 753-01 23.72. 58.79 35.5351.3 -82..1.)') III 29.q7 =81.52 33.00 53.53 38 0.202 0.215 fT 8 0.0 5.33 C.213 4.632 4.89 12.18 30.20 45.82 5.2 72.0
1,I526 -2q.74 -81.19 33.00 93.29 _38 0 219 0.23J . -_ 0.0 _ 0.00 C.000 2.733 -5.38- 13.49 35.77 59.20 68.2 89.7 -- -
1,54 3) 21.5/ -0.d9 33.01 53.03 39 0.210 C.224 RT 0,0 6.16 0.231 4.651 5.15 12.63 33.21 50.97 60.4 79.8

I,,3 51 	 2).28 -60.75 .53,03 52.68 . 36_ 	0.0'8 .0.062 _RT 0.00 16.97 G.950 15.001 7.84 9.08 18.88 27.12 25.5 28...... 
I, , 2).20 -80.q5 32.n7 52.56 37 0 219 0,233 PT H 0.0 0.0C 0.000 3.246 6.41 16.28 44.36 71.14 78.0 22.4-U 3.-._T J7 J.O 52.8t_3 0.-23&.__.. .__,q5...Q.CU' 1 'L_22. .. .. .__ 0.23Q 	 _ Qoc...2,2 60 ..5.57 82..A .2_ ..-Eli 	 17)) 27 29.61 -41.26 33.01 52 31 37 0 226 0.2111 0.0 0.00 0.089 2.843 5.24 13.71 35.60 54.76 65.4 91.4 
70,),5 ) 210.81, -81.34 33.02 51.13.. 36_ 0.157 0.380 RT _. 0.0. 0.00 0.000 2.611. 2.45 11.82 41.30 53.61 62.2 89.7. 
1/)7-51 30.13 -1.22 33.30 5J.134 35 0.227 0.242 0.0 0.00 0.000 2.783 4.87 12.57 	 34.05 54.05 63.1 86.3
 
II . 3 10.2.) -81.00 33 33 53.47 35 0.171 0.183 PT M _0.0. 3.74 0.244 6.653 6.06 14.35 32.35 44.71 39.5 45.3 -__
1712. 	i 31.05 -80.91 32.9d 53.22 35 0.268 0.2S6 RT K 0.0 0.00 C.000 0.000 4.21 12.32 37.35 58.41 70.7 96.3 

-- -_.I6.-31.At-_.9§ 253...... 0 0.0.Q0_2.439 3.60__ 12.38 23.96 _5.._---64.0.29 ,J231" L. -.31 %...0.238_.0. 	 5,4--4,-
171o 3) l2.50 -81 1 131.02 52.67 35 0.070 0.075 RT K 0.0 6.22 0.324 8.121 6.47 14.60 38.43 41.24 11.8 9.5 
lI? 91 2q.13 -61.45 32.9,4 52.49 36 0.230 0.245 0.0- 0.00 C.000 2.667 5.00 12.85 33.73 55.41 64.4 92.0
1722 A 21.30 -81.72 31.03 s2.46 3b 1.1467 1.563 RT M 0.0 0.00 0.000 0,000 1.48 7.95 34.34 130.67 351.2 608.5


.1121 li 9.54 -41.66 33.00 52.70 _37 0.'1l 0.314 T KM- 0.0 0.00 0.000 0.000 4.56 14.84 414.77 80.62 96.9 127.4 
1725 27 291.69 -31 38 32.99 52.87 37 0.223 0.238 P 0.0 1.73 0.084 2.546 5.29 13.58 35.32 56.69 68.5 91.9 
172.-_ _7_- 1 04_ 3-.q . .I J,8__. 0.2159 L Q._2,90 l j_ 8.4 1._J,.72 -34 ,69- 38,05 -.5717, , 0.201 R _- . .014
7721 ;1 2a.81 -80.70 32.49 51 06 36 0.273 0.291 RT 0.0 6.00 0.100 0.000 3.66 9.77 27.16 54.86 69.5 92.6
132 2 29.6 1 -80 47 33.0 52.91 35 . 0.A12 0.865 PT R _ 0.0 . 5.76 0.197 2.076 2.14 3.38 7.49 21.66 63.3 90.5 
1134.]U 21.02 -sO.67 31.01 52.74 37 1.287 1.372 PT N 0.0 8.22 C.000 0.000 1.72 6.37 18.50 61.55 240.5 548.2
17 I. 2) 29.49 -. 0.95 33.00 92.83 37 0.218 0.232 __ 0.0 0.00 _0.000 2.802 5.15 12.49 33.78 53.31 62.7 - 984.2 ,
i13l, 31- 29.b10 -81.22 33.00 52.96 37 0.223 0.238 m 0.0 0.00 0.000 2.009 4.40 11.09 29.80 4*5.22 55.9 74.8 
174" - 29.73 -l. - 33.01 .3.12 35 0.715 0.7E3 M 0.0 0. 0 0.000 0.000 0.91 3.28_37.59 .64.Ea___79._ 117.9__ PT 
17'4. 2 29.q7 -81.57 31.00 51.39 36 0.211 0.225 0.0 0.00 0.000 2.903 5.06 12.31 32.30 52.38 59.0 86.1
1145 14 30.19 -81.5N ..33.03 51.67 .34 0.297 0.274 PT M 0.0- O.C0 0.000 2.555 5.34 16.18 45.11 70.22 68.9 46.2---. 
1741 2u W0.07 -81.20 32.'"' 53.5 37 0.210 0.224& PT K 0.0 5.14 0.166 4.590 4.77 12.35 31.24 43.60 52.8 73,3
1744 3_3 29.77 -81.16 33.01 53.44 38 0.247 0.263 _.. 0.0 0.C0 0.070 2.375 '4.21. 11.92 33.23 50.95 59.2 86.6
1171 "l 20.47 -81.05 33.01 53.23 38 0.841 0.896 IT 0.0 1.53 0.000 3.127 4.97 9.31 11.93 49.54 62.0 80.6 
175--.--2- 23 ---8ir-J1W23.02. -(53 $---0.063. ,0. 0 6t--..t .. Q0 	 5.0__15,48__ 54.226.482.. 79141 54.6.03...S_33t.-- 10.&..j0._._ 
17,, 11 29.11 -41.36 32.Qa 53.00 35 0.289 0.308 RT H 0.0 0.00 .000 0.000 13.40 42.61 110.72 192.57 352.9 629.3 
1758 2q_.21.31 -81.45 33.01 53.10 . 37 0.231 0.246 RT M ._ 0.0 - O.00 0.000 1.981 .5.33 13.87 37.J6 58.96 73.4 101.9 __ 
1830.37 2'.60 -81.32 32.99 53.67 38 0.233 0.248 T 0.0 O.0C 0.000 2.E44 4.98 13.20 36.84 57.74 65.1 92.8
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DI- ]- 751214 (Y--D-AY) DAY= 348 FLT NO-- 9 NASA - G-ASP - FALL- 1975-F'IGHTS .. . . . .. . . .. . .. 
_- 211ba-LPL - -LCNG PRESS , _SUH -03 - -M2AS_.7OTAL, 00000-2-i--302-3 292-0 -307-. 307.0 311.1 322.4 329-7- 371.3 .4101-9 ....
 
HN ,,-SS (DE'G (DEG ALT A "r PPB CZ04H, OZONE (MEASURED DOWNWARD SOLAR FLUX MR (E-O6)W/(CM**2-NX) WAVELENGTH IN 8Nf)
 

--- f-bzZL ) -- )-E F~r,- S .(.SC PB-.).8__ -- MRt Np --Nn --- MB-- NB--. -N.- P-.. -BR. , 

/JJ 49 .20.8 .-81.16 33.00 54-.05 36 0.273 0-291 RT 4 .0.0 0.00 0.000 0.000 4-.69 12.22 32.89 61.12 941.6 151.6
 
1 '?, 1 23.411 -80.90 32.1?7 51.,9 19 0.289 0.318 RT M D.0 0.00 C.000 0.000 3.50 10.60 36.64 60.35 67.4 100.1
 
lj)7 11 2Q.76 --dO.u5 31.00 54-28 35 0.234 0.249 1-1 K- 0.0 5.69 0.219 3.286 3.72 9.17 28.12 Q2.78 51.8 67.4 ..
 
19,11 21 29).43 -80.bt, 11.02 54.0q 36 0.062 0.067 RT M 0.0 10.8b C.590 12.288 8.58 9,11 15.35 23.61 20.0 20.6
 

-l]i H-37 9 I -0q -- 2S .---- 7 ---. 58 t. 0- &IS.- - -0 --- O C-000 .0.000 -- 6- 56.-23.741 AU.57 110.63 -272. - -22 -' 
IoI .49 2 98 -80.37 32.99 54.954 36 0.2411 0.257 R 0.0 0.00 0.000 2.106 4.08 11.66 32.26 53.415 61.7 81.2
 
lllv:.-I 29.B4 -- 0.37 32.01 S4-93 35- 0.256 0-273 1 0.0 0.00 0.000 2.036 .3.65 10.73 32.418 417.33 59.3 82.8--
151I 12 If).10 -80.37 13.02 95532 34 0.211 0.225 RT N 0.0 3.75 0.197 5.183 6.15 15.31 44.11 22.15 56.41 134.9
 
J/i- :24 -30.3 3 ---d0.2 1-.32.099 55.73 17-.. 0.234 0.249 .- 0.0 0.00 0.000 1.687 3.80 10.68 - 29.58 49.412 59.4 80.2 -- .
 
l122 1,80 -7q.95 33.04 56.11 341 0.2)85 0.304 RT 8 G.0 0.C0 G.000 0.C00 41.19 15.241 47.59 83-419 100.2 120,6


-11--'g:LJ__ _= _ 1-1 .- -13.8-_-56-14 -3 __i 382-.0-4o 07__82_-4-- a 0- l L 0.165 -2-299- 1.77- 3.70- 1 1.8q 6-02 .- 92.----71-8. 
112 7. 0 11.1) -d0.01 33.01 56.01 37 0.233 0.2411 4 0.0 0.00 0.000 1.626 3.21 8.22 25.42 39.67 47.9 61.2
 
{I.3%.12 2 8) -80.25 33,01 55 93 36.-_0.242 0.258 mI 0.0 0.C0 0.000 1.E83 3.08 9.23 26.04 38-56 43.5 60.41 . 
1311-213 29,74 -80.50 $3.01 55.E8 30 0.291 0 110 -T HI 0.0 0.00 0.000 0.000 8.80 24.33 71.86 123.23 2541.8 394.1
 
]i3 J 29.75 -iO.8(} 23.02 59.96 36 0.E62 0-095 RT H -- 0.0 5.76 C.278 6.590 41.93 13.05 37.83 60.15 20.2 13,41-
151.1 2 21.67 -d0.95 32.99 56.21 38 0.2b4 8.2b1l RTt 0.0 0.00 0.000 0.000 11.69 31.06 84.62 144-88 255.1 509.9
 

-31-i0--=8. 11.0 6.L-__+3 -_J0. 193- C.206 -.. MM---0.0--7.43- -C-32 L .6.616 -5.89 -15.21--38- 74-. 59-.78 68.2 -- 99.5
IJ'J 11 30.02 -J0.31 33.01 5b.91 37 0.115 0.250 T M 0.0 0.00 C.066 2.021 3.32 9.73 28.13 41.65 50.6 70.8
 
1,12'- 3 ".9) -78. 7 3J.01 >7.20 38 0.181 0.193 IT e,-.- 0.0 - 0.00 G.662 2t4.9q0 19.71 46.18 51.28 B7.19 146.1 216.0 -- 
I1,4. 3 q 71 -79-,q 33.013 S7.23 37 0. 317 C.338 'IT 4 0.0 0.08 C.000 0.C00 12.80 58.87 151.13 211.85 260.0 259.2 
1 . 2,.'). *I - 19.713 J2.98 57.1}3_ 39 , 0.210 C. 2211, IT In C.0 0.00 C.000 0.000 8.98 22.77 65.95 116.22 176.1 55.41 . 
1-1 ',A 2111,7 -80.0S 31.00 ',7.49 37 0.292 0.311 M 0.0 0.00 0.000 0.000 6.49 20.77 68.92 116.91 166.3 A32.1
 
--31-19a 2.2 -5---0.2E--3J.0J-51-7d -3---.Q-211--0-2-36 IC--. b. -_) 3.31- 8.72 25.53 -.51. 3---70. 5
00_0000._-1-634_ 42-6U-

I I .'- 3A.0-) -110.417 33.03 ,l .07 35 9.100 0. 116 FT NI 0.0 14.73 0.099 141.196 10.33 3D.86 23.37 36.10 48.0 58.7 

-1351 33J 30.28 -10.52 32.91 58. 48 -.37 0.226 0.240 0.0 0-00 0.000 1.736 3.20 9.[13 27.19 42.84 541.8 70.7 -...... 
11 ,4.5 30.50 -80. 42 33.04 9.9U 36 0.273 0.291 RT H 0.0 O.co 0.000 0.000 2.87 10.90 3Q1.44 58.47 64.7 25.41 
145 5 2 .b30.33 z9-1[ 32.90 S9.10 .36 0.170 0. 181 - RT[A . 0-0 _ 6.74 C.234i 3.I444 2.63 5.86 17.70 25.19 25.5 38.5 .1 -0 203.01 0.0 29 27.70 56.2,,_- 0.02 595C 7 0.23u 0.2s[ , 0.00 0.000 2.058 9.37 44.80 79.6 

uo tJ.4. 792.3 - - 0 I9-0.l _ 3O _ _ .. 6at._. 179__-- .---- _ _N.9 0.5.57 .l781 - 3.06--.6..97 10.11.--31-56-- . 9.- 50.3 -
I - 21.56 -1 . 33.57 51.24 37 0.283 C.302 RT 4 0.0 0.08 C.000 0.000 6.85 23.41 78.40 125.91 255.41 512.9
l0- 29.72 .--1,.(7 J1,4 3 ;0.73 -_J 0.279 0-299 RT . 0.0 ._ O0 0.000 1.809 2-80 11.10 37.49 412.20 51.6 63.7 

1)19 51, 2q.82 -7 .37 38].,0 u0.~0 34 0.237 0.215 m 0.0 0.00 C.000 1.717 3.05 10.141 29.92 50.26 58.6 77.5 C 
12;1 1 29.32 -73.07 39.01 60.68 33 0.227 0.245.-R _ O1.0 -2.C4 0.000 0.000 4.59 12.95 37.60 64.26 90.3 153.3 ... 
1 1 ., )I 36.01 -79.71, 3 .qo 61.16 34 0.265 0.286 N 0.0 0.C0 0.000 0.000 5.38 14.98 53.63 80.43 135.8 206.1
 
1 -U/-J '-- -- 3 zq -J _ ';J-6L_ 35 -_0-252- 0.271 __---.N A.0- _-0. CL-_C.000 ._0-c000- --- 5.-._17.3D-_ -4.29.-96-29.-149-8a- 244- -

111 54,020 -7.236.93 62.16 36 0.266 0.287 T N 0.O 0.00 0.000 0.000 4.55 15.47 53.07 87.77 158.3 259.9
 
.i3)21ta5-..30. 31 _-77.81. 3?.01 62.67 -, 40 _1.524 1.645 RT M . 0.0 0.00 0.000 0.C00 1.23 - 2.91 15.24 89.96 334.9 E66.5 
1)24- 7 10.4u -77.82 3b .16 63.08 4Q 1.199 1.288 RT M O.0 0.00 0.000 0.000 0.00 1.62 10-89 416.33 71.7 107.3 -
I) , 11 30.51, -78.09 3 4.00 b63.25 441. 0.229 0.24H 1 UJ.- 0 . . -7.47 ,108U 1.601 . 1.90 5.87 19.37 31.70 43.5 58.4 . . 
I*21-31 30.42 -78.3P 3401 61.31 36 0.253 0.273 NI 0.0 0.00 C.000 0.CO0 2.35 7.13 22.87 412.78 67.2 102.9 I 
1- 1 41 4 K 8S __ 3 IAf _ -i36 -_ 0(17 1-- 0-292-._./. _ 0-- ._ i /I. .0]80_ -000 -_ 2.47--. 4-.1--20.30-- .1. l t -1 .---1112:84 J0.2i -78.99 38.99 63.412 35 0 252 0.272 NI 0.0 0.00 0.000 0.C00 1.94 6.50 22.72 36.17 64.2 92.5 0
313 :.m -30.11 r7q.29 39.00 63,43 36 _0,268 0.289 .N- . 0-000 .2.00 25.54 66.8 VO0..-0. 00 0.000 . 6.88 41.68 112.5--
I#1, 7 1 0.013 -71 5q 39.00 63.5'1 35 n.236 0.254 Vt 0.0 0.0c 0.082 0.000 2.56 7.10 23.79 37.77 67.2 108.1
 
-_ )3 ): 1 -_ 9. 9J ..- 79. 99 39.01 63.60 -39 P.238 0.257--.... -- O.... O. 0.0 .118. 0.000. 2.18_ 7.70 22.07 42.27 60.5 105.8 _
 
1'1,1 1 21 10 -80.19 30.00 63.66 39 0.2417 C.266 N 0.0 O.00 0.102 0.000 1.99 7.59 26.22 40.97 64.2 108.3
 
1 1 1 1- -- -- .P.- 3.72 -P -_L_ .0_--0 -C0- t.000- 0 . OQ-- 2.34J --7.27 .25.99.-42.60 64t.0 115-2Z _
 I J. ---. J .9J--.- 3U--. 0.254 2 27 L- .Q 

114b. 4 29 72 -B0.78 38.07 63.79 34 U;.263 n.263 4 0.0 0.G0 C.103 0.000 2.29 6.70 24.52 41.88 63.8 111.6
 
_ _m 16 29.03.--81.0U .3d.qd 63.a5-- 35. 0.22,U 0.279 R 0.0 0.00 0.000 0.000 2.09 7.01 25.02 42.28 .61.1 .116.9.- 
I)53 -13 24.11 -61.17 39.02 63.92 35 0.57G 0.621 87 ,N 0.0 0.00 0.000 0.000 1.13 4.63 15.33 93.41 59.0 33.9
 
.1152.1)-2q.32 -81.46 3).98 64.01 _ 37 0.239 0.258._RR U.. 0.0 0.0Q. 0.096 0.000 2.01 7.05 21.98 41.50 57.7 92.1 . _
 
1)-,4.51I 29.04 -81.34 31.01 641.16 34 0.235 0.254 N 0.0 0.00 0.082 0.000 2.03 7.60 23.39 42.29 66.5 101.2
 

1159 14 28.62 -80.99 39.01 641.65 35 0°4i7 0,471 RT N 0.0 0.00 0.000 0.000 1.13 0.66 65.70 44.13 77.5 117.9 
2af) 25_8.83.--=80. 88_--39 .0 0 55.20. .- 34--. 0. 176 -_0. 1689--RT .HM_0. O. 0.00 .0.127 .4.4115 -. 30- 9.73 32.01 .39.941 40.8 35.6 -. 
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http:29.03.--81.0U
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, -3 9 + P - N= " 0 .. . .. S A- GASP- FL L1 9"75 L G HT- . . ... .. . .. .DTZ =-5121 5 - D-DA ) DAY 
- . O11c .. 5LSN-On-MS __ts ,!L0C00--227-+1_-02-1-.292.0 _.07.5.- 307/.0 329-.] _
 
I".I; S3 E'~ (DEC, ALT AIG PPD aZO'4E CZQN= IM£ASURRE DOWNU8RE SOLAR FLUX. Il (E-06)R8/(CM**2-NH) WAVILENG" IN NM)
 

f'- -- (-,1) hRK NP gr
 

IBa-1__2Iq".2, -aSS _ 	 -31=1.1--322- 3"1 .R .401.9 

(> 9) ,11j_ 	 4A28i=CJ_ nn DRP-----.-! HER up MA r 


-,)_87_-UU.25 14.65 5q4.96 15_ 0.2113 0.2;50_ _AN GA. 0.Da 0.000 0.00D=-3.61 -10.72 30,,59 49.91 710.2 91 .2. _ 
I,00 55 i8.05 -aOCB 18.64 54r.82 32 0.203 0.252 Atf 0.0 0.00 0=000 1.765 3.98 11.,10 33.24 56.77 68.5 90.9 

1P,,2). 13 - -,79.8? 21.66 50.il7 . -3t D.242 0.252..--!--.. 0.0 0.CC 0.000. 2.010 4.12 -.12. 06 34.71 -55.03 63.7 93.---
")4~-ME 29.32 -74.68 211.97 54.P,, 3S 0.237 0.205 0.0 1.73 0.D00 2.883 4.31 12.58 34.45 54.13 60.8 93.7 

/,=L--_-7A-9q. fL~._.9S3_9!k 3 I'l-0 225- B- 17O--J. CO - 0.000- -1-U 9--. .O1-- 2.67-- 37. 19-_59-80-.659--9-05--
1,51-43 20.73 -79.2d 2A.60 54..a4 39 0.231 0.2Q5 ft 0.0 0.C0 0.000 2.016 4.06 13.58 37.29 55.02 70.5 92.4 
d , :51 _29.95 -79,Q5 10.12 5q.S5 812 G.22 0.237 -... 0.0 0.00 0.000 2.3810 4.5a 12.58 33.10 47.96 50.0 80 .9... 
1~;l 30.16 -70.Bl 32.51) 5 .88 85 0.193 0.205 RT d 0.0 0.o6 0.055 2,926 7.11 17.50 29.54 A0.61 45.5 63.7 
t I1 _]) 0.28. -780.50. 33.05 54.01 -41-- 0.257 0.2 74 lt H- - 0.0 21.84 1.185 17.684 4.96 . s.99 241.25 39.66 53.0 32a.2 
1,21:4 0.40 -79.51/ 32.Q? 54,83 39 0.156 0.166 Nit r. 0.0 5.29 0.260 (4.92)8 4.55 9.85 23.72 35.40] 36.6 52.1: 

8--1 D-AG-- - Q-.0.-9.. -j.000 -.3. 625----g-04 -10.90-29.ER --Q9..92 .61.6---74.._!*2L.- 651 __ _ 0.1-1 -_C.-24---
1Z. 10.23 -19.18l 32.q9 54.56 42 0.,.30 0.245 0 0 0*Cf, 0.000 2.552 4.15 10.7Q 3D.79 52.22 58.0 81.9 
l,2)1 -79.QaI 32.9B 5u.4Z 0.22a . :0.GG 2.191 4.55 11.53 33.60 52.6f6 5:0.2 86.0 . _.31. 13 4 2.- 0.2q2 .. 0.0 0.000 

1-2:130.04 -7q.78 32.q8 5Q.20 45 o.217 0.231 0.0 O.CO C.000 2.465 5.07 13.23 33.94 55.08 66.0 86.7
 
1-513_2)-95.-sC.DB0..32.90 54.14 45 0-+247 0.264- 0.0 0.00 D.D00 2.680 8.2-q 13.12 .33.76 56.21 65.0 86.5-

le,34-47 2)9.85 -80.307 32.08 54.01 45 0.233 0.249 0.0 0.00 G.000 2.582 4.40 11.95 32.12 54.26 57.9 84.6
 

Ii 	 4 8 0.C C 35.91 66.6
11) 2o.6 -,-)097 32.98 593.7 0.239 C.255 0.0 .00001.964 (4.73 13.24 56.71 92.9 
Iu 1:24 2).57; -(:81.26 32.n8 531.50 --46 .0.230 0.246 R.M .f0.0 O.CO0 .000 2.462 41.49 11.62 32.85 52.61_ 59.5 - 74.3----. 
1541 36 2q.57 -8 . 32.98 53.56 40 0.214 C.229 R C.0 0.C0 C.010 3.611 5.71 14.31 37.22 55.40 66.4 956.4 
lo11,ud 29.71 -811.81 33.C2 53.65 117 1.0816 1.115 0T .. C.0 O.00 0.Q000 0.00}0 0.0 7.14 64.07 179.13 406,2 9"24.6 .... 
1,14 0 ?1.)h.a 32.96 53.71 49 0.211 0.225 RT Hi 0.0 O.(C0 C.000 5.193 7.59 19.91 /47.Q 645.59 63.9 70.5 
-. !'_.1.2 3-' -Uf 	 - 0 -- -35.78 .55.52 -67-2.- 92.9-. =U-L 9L-5 3.5S0D. 0-)1%J-. 25 1 0. O 0.0C(GC.m000-+1.B36 A .88- -12 -11 

1 2 2u 2q.,6I -8 l.00 3"1.00 51:.2,7 4¢6 0.344 0.3.7 RT 0.0 0.co 0.000 0.000 3.96 11.13 48.98 75-6t 77.7 72.0 
oJ,'i.1 24.42 -80.u )32.97 S2.95 _46 o.234I 0.250 R - _ 0.0 D.0rG_ 0.000 1.891 4.79 12.40 34 .43 52.11 68.3 87.5 --

1 4, ,1 2.).10 - 0.bfh 31.00 52.67 45 2-500 2.666 RT ir 0.0 D.00 C.000 0.000 1.31 7.96 20.78 160.31 "326.1 577.6 
T 5 j - 2').27 -:81.11 _-32.9e 52.72 -3331__9.t11 0.338 RT K= 0.0 0. c c.100 0.000 3.06 13.71 01.04 74.74 91.0 129.2 __ 
17)312 2).51 I1 12.Q9 52.94 212 0.229 0.24B M 0.0 1.76 C.000 3.036 5-71 15.03 15.56 62.49 72.2 1032.6 

2-r -di o5--L-.. 	 16 .U1-36- 12- --17 n )I-aO i --- 0--1 1-0- 205..--R t-m -6--...CD-- IC-00--.5 -- 6 .30- U4. 11 37.3 --48.7
112, 3o 30.Od "81.z6 31.97 53.4 0 0.220 C.235 ,A 0.0 0.00 C.000 3.108 6.012 15.09 14C.95 65.30 77.9 105.6 

-11 - ,4 q 203.25 -81.04 . 3)3.00 53.54-. 4a -=0.154. C.164 _!-li_ _ 0-0 5.69 0-31 1 - 7.770 6.80 15.14( 37.05 404° _48.52 40.1 .
 
171 )- ,) J0.03 - 0093 32 .97 93.29 48 0.27' C.291 HT 0.0 0.C(] (C000 0.000 3.80 11.18 33-54 57.12 67.9 96.5
 
-1712. 12- 2).763 -b1.0.6 -32.98: 5.1.02 47 0.245 :0-261 - - 0-0 0.CO :0=000 2.64+8 4.460 12. 5 34-14 55."71 66.1 86.4 
1114 	24 21.52 -81.20 32.ql 52.76 4a u.166 0.178 R 8 0.0 4.65 C.225 6.701 5.09 13.16 37.69 58.28 27.1 13.3
 

I -a- _-81 42 -50 2-1 1ai.--)i---m- ..__-.000 0-0 0a - 58.8 9.-- 8.6 -l 72l.R.__92.qo n-_.I_-_
( 

p V 0 _. 2 3---14+.40 -a6 . rl .-- 
1718-r,7 2").,II-81.7G 33.02 5?.57 89 0. 77 Q.tW PT IH 0.0 0.(;0 C.000 0.000 2.40 7.29 18.6J 42.22 182.2 506.9 
.)/3"12 1 _ .5 ..- I - 52.7- 9 0.249 ?T ... 0-0 0.00 -C.000 3.e35- 6.56 18.16 43.52 61.21 67.2 8 ,. .), - .0 32.37 -- 0.233 
1121 11 24.7,' -81.3h 32.qB 52.92 51 0.240 G.25b 0.0 0.00 0.000 2.319 4.76 12.3'0 35.68 54.27 65.1 89.6 
172,.23 29.79 -131.01 .33.00 51.04 --4-1 D0.Ul 0.4q60 HT M .0.0 0.CC t.000 0.000 4.21 23.69 54.29 100.z15 70.9 66.Q _ _ 
172-7:35 29.71 -i00.6 32.99 5z.99 46 0.281 0.100 9 h 0.0 0.G0 C.000 D.000 3.47 10.56 29.60 47.18 113.2 140.9 
-112 _.k7 .__lO -Ra-,ah_, 2.91-5.2.02?_ l-L__O -1L _ n-305 R-_-m Q-O.L--- -C 0 0.00-0.000 -_1-62--__7. 23_-101,-B0 16 2 -2 -3273 .9 -4'23-1 

It):)21.46 -d0.'Jk 2.78 .324 2'TM 0.G0 0.000 17.6,0 56,'43 102.59 1k5.60 225.8
92' 50 0,34 5 0.0 :0.000 5.75 

__-29? .13 0.0 Q.37 60.a-
-_738-.I 5 6 _--d ;.98 5 2. 90 49 .. 24 5- 0-261 .- ... .-0.00 0.000 2.52D 12.21 33.46 54.89 89.0.-- 

171t,:22 24.6s ->JI.41 3 .00 51.04 50 0.239 0.25U RT 'I 0.0 12.85 c.760 14.0446 10.71 25.91 15.53 '25.11 25.8 1'76.2 
_]73J 34 211.91 -ru 1.51 _32.97 53.2q-- 50 _ 0,222 0-2]6 .. . 0.0 . CO.00.000 -3.34-5 -_5.37 12.9E 36.60 57.3"7 69.2 88.1 
114J '-6 3n.+17 -a1.61 13.02 $3.59 47 0.357 0.381 R T P1 0.0 0°00 C.000 0.000 16.83 53.31 170.65 302.89 581.2 1168,66 

2j LL j 3 ! . -B,+3 U. _0-.175-0 I)__- -- J. --- L -C -206 -7-.A 4 f .7-" --- 47 -B6-----7--68-2 12- 196_53 42-9 .3) U 0.n.D -16 .7-3 36.80 
1713.11 ,). a-8 1.20 1.653.0t6 49 0.250 0.267 0.0 0.Co 0.000 2.374 4.31 12.65 34.51 52.66 61.6 79.7
 
17 :2 -.21. 6 1 -561.C05 32.99 !,3- 6 409_- 0.244 0-260 R- _ 0-0-. 0.00-- 0.0(I0 2.4!14 - 4 _ 11.92 34 .27 53..56 62.1 91.6 .. 
174+31 zcr.34 - 1.0n 3z.91 53.06 52 0,220 0,235 R 0.0 0.0Q C.033 3.303 5.1 4 13.12 3(4.20 54.%0 E9.4 86.7 
-1L13._-22.11_.Ali2 6 . 3.3 53-- 0.1S81 0.193 PTX-0.0 1.638 5.48 13.11 32.66 55.12 "6t1I 95.1 02-- 52 -8!1 ' . 3.65 3.810_ 

1151-17 ?3.2"1-6114 32.)f, 53.0f, 52 0.53q 0.570 0T 44 C.0 2.21 0.130 3.664 5.3Q4 5.96 16.80 47.75 72.9 123.9)
 
175,6- 4 	94 Sl-. I - 1 !1._JI_5 ; _-.A ___51. P 24~7 R M( n0 _ r1.0 __ 58 .555. .5 4, 0 7 . 64-65 g 4 -1.00.Q _H_ 0I 
175,.21 2,i.7 s -61.22 32.Qq 53.81 49 U.239 0.255 R M 0.0 0.00 0.000 3.491 5.28 14.07 Q.20 66.92 72.7 105.9 
-tJ ':.32 _29.98 _--E0.38 .J32AB _ 5 .18._-.9 _ 0.2lq_--. 22 _ .T......- 0.0 _6. 21-.C.004) 3.028- 4.57 11.611 30.16 46.48 55.8 82.3_ _ 
M0l+j2'4 u 30.0"7 -80.63 32.98 54.3q 50 'S.21i 0.249g P 0.0 0.C5 0.000 2.775- (4.46 11.727 33.97 50.68 63.2 18.4. 

http:It):)21.46
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Rr =_751 215 (Y,4- o-DbA Y) DAY= 349 FLT \0= 10HAA-GS-FLL17 IUS 
T A2 _-LA. , PRESS___SUI _0O3 - EAS_TQOTAL_ QQQQ_ 227 1 3"2.3 , 292.0 307.5 307.0 311.1 322.4 329.7 371.3 401.9 _ 

-HI" 53 (nBG (DEG \LT ANG PS8 07011B CZONE (YrASUIRZE DOUNWABD SOLAR FLUX IN (E-06)W/(CH*$2-NM) WAVELENGTH IN NM) 

2.043 4.01 11.00 30.90 50.S4 59.4 77.8 _ _ 
_ 31). -40.20 31.S2 _ 54.6S 47 - 0.235 0.252 __ _ .0.0 1.40 0.0001114 -Sb 101qI:1: 3).29 -79.95 15.60 54.97 44 0.215 0.231 0.0 O.CC 0.071 2.676 4.75 12.45 32-17 51.55 57-6 B2.8
 

j Q 1,2) 30.IH . -79.bl 31.62 55.26 82 0.245 0.264.... 0._0 0.00 0.000 2.026 -.3.97 11.06 32.31 51,94 62.5 5 84. .
 
1311:31 I8.47 -74.2 36.84' 556 40 0.233 0-252 0.0 1.59 C.8000 2.451 4.66 11.89 35.dB 55.79 62.6 93.1
 
II 1:~ L-31 5_-0-.- -5= 7 -- j- 2 -Q_ 25tL_ _ 0_ ---_-Q. 0_ ,9 _-2.588 - 33--11.96 15.50--55$. 18 __ 5 1,, _- q,--9---
1-1 i'%3a.bb -7b 61 38.Qq 36. 1 36 0.214 C.231 -0.0 1.50 C.000 2.939 4.91 12.'21 35.50 54.56 63.4 89.5
 
131. 1 30.74 T'78.27 _31."49 S6.,2 37 0.218 4). 269 0.0 1).CC 0.073 2.315 3.30 9.73 2C.9'1 5.515 57.9 86.0... 

1I 1)0.18 -77,95 3q.02 56.81 40 0.170 C.183 9- M 0.0 -3.57 C.159 5.783 5.27 12.88 33.36 43.33 40.2 34.2
 
H 22,10 1'- 57 -77.q. 31.17 5&_77 - IU 0.7ri5 C.814 9T N --C,0 0(). 0.000 0.000 2.65 9.37 36.03 8-7.57 196,4 447.1 ..
 
li24-h2 13 .7 -76.23 38.lq 56.77 36 0.215 0.254 m 0.0 O.CC C.Ob3 1.718 2.99 9.08 24. 16 38.91 46.3 60.'2
 

..-.-1 'L_ 1. 9- -7-2. 52-3, 9_3f5. 72 -3 8- 0 . 2 22--_0-2 3q -e0. 0-__ -C C.000, 2.03d _3.24-- 8.9S 211-2 A 1 . 0 0.46.3-63.J 
111 6 30-30 -T8.d1 38.q8 55.78 3q 0.243 0.262 "1 mo. 1.492 8.91 41.51 68.5
$' 0.0 C.000 3.13 26.U9 52.3 

7
I111;1 30.'2 -79,1I0 38 9q 5 .70 . aO 0.431 C,2ug m 0.10 O.CC C.000 1.267 3,39 91.15 27.02 43.138 54.2 65.0 . . 
I1111 2- 3D.13 -7-.31 38.)1? 417q 0.240 C.260 W 0.0 o.,CC C.000 1.697 3.17 8.67 27.77 43.32 52.5 67.6 
1alI a)1 .05 -71.67 18I19 -1r80 4 0.749 0.z0q m_ . 00_ . C.¢ 0.000 1.531 3.01 9.67 26.115 43.26 49.6 74.4 _ 
fIIl-',I 2 97 -79.4 11GR 43 0.269 0.0 C.0 0 2.61 23.66 46.9 57.9341 5 .81 0.249 '1 ogc 1.518 8.36 40.32 


At [jl u _2l ° . ]_ L°!_ 2,3 1_O __ . -1.625.-- 2. B0 _ 8Z.19_-2 2.47 _.-39 -- 46.7--- 60.Q
.. _ i0 L A- _I.-C£0-0.000 _ 
1,2- To 29.80 - . 1 3S- S6. 5 41 0..229 0.248 m 0.0 1.1I C.OuO 2.370 3.07 8.09 25. " 39.56 39.8 59.7
 
_]1;4,2,$_,-'1.72 -1C.79 38.qq 5,.8b 42 _0.245 0.264 M_ 0.0. 0.CC 0.056 2.294 - 3.00 8.89 26.74 43.13 46.4 65.7 _ _
 
ku, 3) 29 D3 -81.06 38.94 ',6.-8 U1 0.211 0.2 9 K 0.0 0.C0 C.000 1.591 3.46 10.16 27.10 44. 08 56.7 71.72
 
111o.51 21 51 - 4 . ]' 3).)') 56 90 42 0.332 0.358 qT M. 0.0 0.C C .000 0.C00 - 2.85 8.47 31.43 65.91 76.9 96.5 . .
 
I )1 3 29.35 -61.45 36.,-1 5b. ,I 45 0.322 0.146 9T 4 0.0 0.GC C.000 0.000 14.23 35.65 61.20 126.39 298.5 508.3
 

_.l,, ,=,2l!-_. _=.] A_ 2' 1 ,,. 91 _ 3_9__ 0230__ C 2.49- _ --... Q. -0.¢ CC C000 _-1. e 2_ 3.70_-.0071--2e.il -q8.5J--.50.2 - 0 . 
1 ) , 21.,'13 -di.22 3kJ_4V-56. 11 3a 0.224 0.2u1 R Ml 0.0 1.-21 C.080 4.62U 4.78 14.33 29.53 40.63 44.5 16.6 
1 , 1 _4 . 4 -8 . 34 )0_ 97.01 31) 0.70 0.823 PT 4 0.0 0.cC 0.000 0.C00 1.35 6.5.3 20.78 48.73 291.3 495.9 
110l -1 26.t4 -O0.d7 33 ')A 7. 3 38 0.190 C.205 RT 4 0.0 0.CC 1.163 17.899 24.63 62.16 151.78 2114.43 333.1 565.7 0JJ 
I1-I " I _ 2 .1 -mV.1b 3 .111 .57.12 _3 -_0.2U7 C.267 -_ 0...- O.CO 0.0 1.786 2.90 0.98 27.27 45.45 .1,4 70,1 00 

tLn I,% I- 1 2 ". 37 -8 1.09 38.11 5'J . 33 42 0.232 0.250 N 0.0 0.5D .000O 1.910 2.9B80.62 25.64 39.36 48.0 65. 1 
L" 2i22 ) - -_ 34. 2.C._ -q .'1 74...... 3- 0Q Q_02hQ__._ 11 - .---- , 21.-S. 000-2. 0J7____2.e5__6.79 27.080. 45.70 _ -45.8 _ -,7 p
1~11, 1 2.0 -A . 12 1 iq 5.11 41 0.197 C. -212 11 H 0.0 5.0 0.207 6.562 4.47 12.69 36.02 23.41 25.6 37 3cf
 
111%1 7 n.l7 -,A .39 38 '1 5 q,3 -0 3_ .0.231 0.250 0 _0.CC 2.063 7.82 39.12 62. .
4? .__M ... 0 .055 2.58 23.73 2.4 0 . 
1'].' '0 3.U 1.30-l"18O 60.C6 43 0.239 0.2"d 4I 0.0 1.69 0.000 2.035 2.62 7.99 26.07 38.50 43.4 63.3 -0 
1 1 ,-11 30.1 -; 1q . 47 34.19 _50.52 , 41_ 0.248 0.2+,7 I; .. C.O 0.CC C.000 1.740 2,26 8,59 25.44 40.61 48.1 66.2 ;p__ 
1'11.22 31.01 -6 .0 3:1.'3 b .119 40 0.2q6 C.119 R 11 0.0 0.00 C.000 0.000 2.62 8.46 19.01 43.61 63.4 100.30 
I_)1_31- _. , 2lu:, / __1 _L _)_ _ . T_ 090 _9 __ _ 0 . 0, ___Q.000 _-.COQ00 . Q.Q -3J.97---.J . 15.- 91.3-4-__225.Z-.639.1 . 3 
I'ZI"4 31 35 -81_.1 111.;7 1.85 40 0.205 0.318 RT I C.0 5.2C C.1S5 0.000 1.09 0.41 29 .92 43.92 42.7 47.5 ' 
'? 1. .7 J1.0V -111. 1 ? le.l t,9 3 0 0.270 C.291. P '1 . 0.0 _ .CC C.000 0.000 3,38 9.93 32.92 58.14 96.8 .172.6 

32 31.61 -31.13 l. 61.q8 40 0.113 0.338 4 0.0 0.C5 0.000 0.800 3.49 10.93 4C.15 76.23 127.4 210.7 
12 *. 9 31.53 -q1.C6 311.1 62.04 42 0.24q _C.2oq N 0.0 G.CC 0.129 0.000 3.79 11.43 37.78 59.45 110.3 189.3_ -_ I 
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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 an Tablb 5. 3, 
For altitudes less than 40 kft the present and earlier (Ref. 1.4) UVS ozone 
results are in excellent agreement. The averaged UVS total ozone as nearly 
identical to the integrated sonde ozone, and about 5%o greater than the Dobson 
ozone, In view of the fact that all UVS measurements in Table 5. 3 were with 

asun>59°, the agreement is excellent. The extreme non-standard operating 
conditions for the UVS in the Rayleigh scattered light only mode make the 
UVS derived ozone (for esun >590) uncertain by more than +5%, probably as 
high as +10%, for altitudes less than 35 kft. Above 35 kft the UVS ozone 
values become even more inaccurate because much of the Rayleigh scatter
ing takes 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 in Table 5. 3, being for esun>650, are not listed in the data tab
ulations, which are cut off at esun = 650, but were taken from the full data 
listings. 

The data tabulations do not include all the times presented in Ref. 1. 4, 
because the magnetic tape data did not include all the tnie 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. Z, 1975
 

Time 
GMT Alttude sn Measured* Total* 

(hr-min) (kft) (deg) ozone ozone 

1657 14.7 59.4 0.322 0.333 
1734 20.0 60.9 0.333 0.347 
1745 Z0.0 60.4 0.341 0. 355 
1807 Z5.0 63.0 0.346 0.364 

1822 31. 1 64.0 0.309 0.329 
1836 31. 1 63.7 0.307 0.328 
1853 35.0 66.3 0.307 0.332 
1917 40.0 69.3 0.Z79 0.304 
19Z6 40.0 69.3 0.Z67 0. Z91 

to3 averages for Alt.:35 kft 0.3Z4 0.341 

Integrated 
sonde ozone 

(Refs. 1.4 & 4.1) 

Measured 
ozone 

(Ref. 1.4) 
RatiO 

Meas. here 
Meas.Ref.l.4) 

0.312 
0.31Z 
0.307 
0.301 
0.301 

0.31Z 
0.310 
0.319 
0.Z50 
0.233 

0.314 

0.990 
0.990 
0. 962 
1.116 
1. 146 

From Ref. 4.1: Dobson tO3 = 0.324, Integrated sonde to3 = 0.340 

*Listed values are averages of three consecutive measurements. All measurements are 
approximately at 381N lat., 75 0 W long,, +10. 

Note: all ozone values are in atm-cm. 



5.4 	 Comparison 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 total 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 1977 Dobson data for five overflights have been received 
(D. Briehl, personal communication), and these are compared with the IJVS 
derived total ozone, as discussed in Section 5,1, in Tables 5.5 to 5.10. The 
comparison results are sumniarized in Table 5.11. 

The Mauna Loa 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 600. Thus the Mauna Loa comparisons are for near the end of the 
flight, and are at comparatively low altitudes, The cQmparison 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 is better than the vari
ability in the Dobson-measared 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 TJVS results. There, is some diurnal variation evident 
in the Dobson ozone data, but near the time of the comparison the variations 
are small, only about 2% in 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 Manna Loa data 
the addition is less than 3%. 

The Aspendale comparison on flight 9, given in Table 5.7, has com
parisons with UVS data from three different a#tudes. The higher altitude 
derived UVS total ozone values are about 4% low, while the low altitude 
('10.2 kft) value is 1.6% high. The average for all UVS total ozone values 
is 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 times of the comparison measurements should not be a significant 
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 in 
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 is about 7% higher than the U-YS aver
age for about I hour earlier. The UVS and Dobson average agree almost 
exactly. Extrapolation of the Dobson data back 1 hour from the 0057 and 
0205 GMT measurements would give a large disagreement, 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 II 
is given in Table 5.9. The 0053 GMT Dobson measurement used for com
parison is almost identical-to the average. The variation is +3% about the 
average, less than half that for Hobart on this flight. The UVS total ozone 
is 5% lower than the Dobson measurement made an hour earlier. 

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 450S latitude the 
total ozone at 0023 GMT and 149 0 E longitude was 0.314 atm-cm, and at 
0338 GMT and 171 0 E longitude it 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 ozone 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 in the longitudinal 
total ozone distribution, and are in agreement with the variability observed 
in the Dobson data if it is 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 introduced by the total ozone variability over the Dobson stations, 
and the 1 hour difference between Dobson and UVS measurement times. 
The Dobson-UVS total ozone differences in 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. Here only one Dobson measurement for 
about 2-1/2 hours after the overflight is available. The agreement is to 2%, 
but the tabulation of UVS data for flight 13 (pp. 37-38) shows latitudinal va:i
ations, so the comparison may be influenced by the substantial time differ
ence. 
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Table 5.4 

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

Station Latitude Longitude Flight numbers for 
Name (deg N) (degE) 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 -4Z.83 147.50 9,l/-/-

Invercargill -46.42 168.32 -/I1,1/-

Macquarie Island -54.48 158.97 ll/-/12 

*Fhght number order is: Comparisons made/Possible additional 
comparisons/Flights at same latitude but different longitude. 
Possible additional comparisons indicates that LVS 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 - Flight 5, Nov. 1, 1976 

Dobson 	Ozone Data (,Use average of underlined values for comparison): 

Time (GMT-hrs-rnnn): 1753, 1757, 1946, 1951, 2033? 2036 

Total ozone (atm-cr): 0. 265, 0. 265, 0. 246, 0. Z46, 0.265, 0.Z66 

Averages for comparison: 1852 GMT, 0.Z56 atm-cm 

UVS Ozone Data (Use average values for comparison): 

Time (GMT) Lat, Long Alt. esun Meas. Total 
(hrs-min) (deg N, deg E) (kft) (deg) ozone ozone 

1845 19.61,-155.53 14.9 59.9 0.244 0.25Z 

1903 19.58,-155.61 11.0 56.4 0.246 0.25Z 

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

So: Measured UVS 
Dobson 

Total UVS 
Dobson 
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Table 5.6 

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

'Dobson Ozone Data (Use average of underlined values for comparison): 

Time (GIVT-hrs-rnin): 2058,ZZ06,2304,0006,0057,0202,0410,0508,0609,0716 

Total ozone (atm-cm): 0.336, 0.332,0.326, 0.317, 0.314,0.317,0.325,0.326, 
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. (sun Meas. Total 
(hrs-rnan) (deg N, deg E) (kit) (deg) ozone ozone 

2229 -42.16,146.43 29.6 50.8 0.298 0.316
 

2233 -4Z. 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 QMT, 0.300, 0.322 atm-cm
 

So: Measured UVS 
0.912Dobson 

Total UVS = 0. 979 
Dobson 
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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 comparLson): 

Time (GMT-hrs-min): 2058, 211Z, 2129, 2126, 22Z6,0545, 0622, 0635 

Total ozone (atm-cm): 0.322, 0.324, 0.315, 0.314, 0.318 0,323, 0.3Z6, 0.330 

Value for comparison: 2Z26 GMT, 0.318 atm-crn 

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

Time (GMT) Lat, Long Alt. 9 stan Meas. Total 
(hrs-mn) (deg N, deg E) (kit) (deg) ozone ozone 

2317 -38. 17, 145. Z6 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: Z332 GMT, 0.310 (total) atm-cm
 

So: Alt(kft) Measured UVS/Dobscn Total UVS/Dobson 

39.0 0.881 0.959 
25.0 0.915 0.962
 
10.Z 0.991 1.016 

Total UVS. 9 
=
 0.4975.
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Table 5.8 

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

Dobson Ozone Data (Use underlined value for comparison): 

Time 	(GMT-hrs-rnan): 0057, 0Z05, 0301, 0510 

Total 	ozone (atm-cm): 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. (sun Meas. Total 
(hrs-min) (deg N, deg E) (kft) (deg) ozone ozone 

0002 -42. 64, 147. 33 35.0 34.4 0.282 0.302 

0004 -4Z. 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: MeasureduYs 	 0.872 /Meas. UVS\ 0 
0 \Dobson Av / 0.932Dobson 

Total UVS 0:9Total UVS N 
=\Dobso Av) 0. 997Dobson _ 933 
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Table 5.9 

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

Dobson Ozone Data (Use underhned value for comparison): 

Time (GMT-hrs-rnin): 1942, 2140, 0004, 0053 

Total ozone (atm-cm): 0. 365, 0.358, 0. 347, 0. 358 

Value for comparison: 0053 QMT, 0.358 atm-cm. 

UVS Ozone Data (Use average values for comparison): 

Time (GMT Lat, Long Alt. esun Meas. Total 
(hrs-min) (deg N, deg E) (kit) (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 
= 0.888Dobson
 

Total UVS - 0. 953 
Dobson
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Table 5. 10 

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

Dobson 	Ozond Data: 

Time (GMT-hrs-min): 0339 

Total ozone (atm-cm): 0.362 

UVS Ozone Data (Use average values for comparison): 

TIME(GMT) Lat, Long Alt. 9 sun Meas. Total 

(hrs-rrnn) (deg N, deg E) (kft) (deg) ozone ozone 

0114 -41.59,174.47 31.8 26.9 0.345 0.370 

0116 -41.39,174.74 3Z.9 Z7.Z 0.340 0.369 

0118 -41.17,175.0Z 33.0 Z7.4 0.339 0.367 

Averages for comparison: 0116 GMT, 0.341, 0.369 atm-cm 

So: 	 Measured UVS = .0. 942 
Dobson
 

Total UVS 1.019
 
Dobson
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A summary of UVS-Dobson total ozone ratios is 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 1.5%. Ths is about 
the same result derived from the two AT=Ohr measurements, with the first 
2 entries n Table 5.11 giving an average ratio of 0.982. The UVS total ozone 
values thus agree with the Dobson data presented here to about 27. As dis
cussed earlier, the data for flight 9 over Aspendale indicate a possible +Z% 
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 in 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 ozone profiles, which are not uncom
mon as illustrated by the data in Ref. 5.6. Thus the agreement of the 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 frorm the narrow band 
(NB) (Znm) filter measurements, and are thus directly compprable to the 
Dobson measurements, which are about 1 nm bandwidths. For the 1976 
flights an additional set of two broad band (BB) filters (-z12 nm) was used. 
Comparison of the BB calculated ozone thicknesses to the*NB results show 

° 
systematic deviations of 30% high for small 6sun to nearly equal at 6sun = 70 0 

The results are summarized in Table 5.12, which compares measurements 
made in the 30-40 kft altitude range. The analysis procedure is identical to 
that for the NB filters, using calculated responses to derive the leakage flux 
and effective ozone 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 significantly 
smaller attenuation change than the corresponding optimum NB filter. The 
normal UVS operating mode uses the one or two best (in the sense 9f show
ing "optimumr attenuation 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 is particularly necessary for large @sun 
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 similar 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 Ozonometers, with B filters'with full-width-at-half
maximum transmissioxi 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 Esu n and up to 30% high for large Esun, when compared 
directly with Dobson spectrophotometer results. The UVS results, using 
a modified method of data-analysis with leakage flux subtraction, show a 
similar magnitud-e devfation, although with an oppoiite dependence on 9sun" 
It should be possible to d6vise a corrected analysis procedure, possibly 
involving more than a three parameter fit to the calculated response as 
shown in Section 5.1.1, which will give more accurate ozone thicknesses 
from the BB filter measurements. Hdwever, the BB filter derived ozone 
values are unlikely to equal the accuracy obtainable with an optimally atten
uated NB filter The UVS data analysis 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 from BB filter measurements, The UVS accuracy should be similar to 
that of the Dobson instruinents, since the wavelength band widths are com
parable (1-2 nm). This indeed was found from the direct comparisons pre
sented earlier. 

Since there are some deviations between Dobson and Filter ground 
based Ozonkometers, the UVS could be used to provide direct comparison 
of such ground ozone stationsby a suitable overflight program. Should it 
become possible in the future to make flights with the UVS and other in
struments over some of the Filter Ozonometer stations in the USSR and 
Eastern Europe, -this would p roivide data of considerable use in eliminating 
possible systematic differences between d iffexent,ground based ozone stations. 

,The UVS columnar ozone measurements for additional possible com
parisons with Dobson data aretsur~marrzed in Table 5.13. These are from 
overflights of Dobson stations for which no Dobson data have been received. 
The"UVS measurements are generally averages of two or more entries from 
the Tables inSection 5.2. Note that American Samoa was not actually over
flown, the UVS data being for a location,l 0 ,North of the coordinates in Table 
5.4. Only unflagged data'have been used to obtain'the averages'in Table 5.13. 
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. (Mas. TU\( Total UtS' Comments 
Flight (1976) Station (kft) \ Dobson S) obson I a) 

5 Nov. 1 Mauna Loa 13,0 0,957 0.984 AT=0 hr 

9 Nov. 10-11 Hobart 34.8 0.91Z 0.979 LxT=0 hr 

Aspendale 39.0 0.881 (0. 959) AT=1 hr 

if 25.0 0.915 (0.962) 

10.2 0,991 (1,016) 

" (28.3) - 0.975 " 

11 Nov. 12-13 Hobart 35.0 0.872 (0.933) AT= 1hrb) 

"1 35.0 0.932 0.997 c) 

Macquarie 35,0 0.888 0.953 AT= I hrd) 

13 Nov. 16 Welhngton 32.6 0.942 1.019 AT=Z1/ 2 hr 

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 significant variations (see Table 5.8), 
so the AT=1 hr may be a factor in the disagreement. 

c) 	 These values are for the average of thl 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=lhr may be a factor in the disagreement. 
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Table 5,13 

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

Solar zenith /Measured BB ozone) 
angle (deg) (Measured NB ozone) 

10 1.32 
15 1.31 
20 1.30 
Z5 1.29 
30 1.31 
35 1.Z5 
40 1.23 
45 1.16 
50 1.14 
55 1.12 
60 1.09 
65 1.04 
70 1.00 

N6te: All data are for 30-40 kft altitudes, 
and. are from the 1976 Latitude Survey Flights. 
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Table 5.13 

UVS Columnar Ozone Data for Possible Future Comparison 
with Dobson Measurements 

Flight Date dMTb) Lat, Long Alt. lvleas, Total 
Dobson Station No. (1976 (hrs-min) (degN, degE) (kft) ozonea) ozonea) 

Mauna Loa 6 Nov. 3 Z02Z 19.4,-158.0 Z6.8 0.2Z4 0. Z36 
2254 20.0,-158.0 22.8 0.232 0. Z43 

7 Nov. 7 210Z 19.4,-158.Z 28.1 0.2Z6 0.239 

American Samoac) 14 Nov. 17 	 223Z -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 r40. 6 1 144.7 21.0 0.307 0.321 
2210 -40.7,144.8 10.2 0.314 0.321 
ZZ54 -40.6,146.7 39.0 0.Z97 0.3Z5
 

11 Nov. 12 2345 -40. 7,145.8 35.0 0.Z79 0.499 

Mildura 10 Nov. 11 	 2135 -34.8, 142.5 31.1 Q.285 0.305 
2151 -34.5,142.2 25.0 0.282 0. Z98 
2205 -$4.4, 142.0 15.0 0.292 0.303 

Macquarie Island 1Z 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 03Z5 -46.5, 168.6 33.0 0. 320 0. 341 

a) Units are atm-cm.
 
b) Some listed values are averages over two or more measurements,
 
c) American Samoa is actually 10 further South in latitude.
 

7Z
 



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 be 
combined to give the north-south variation of total ozone for November 
1976. The data are for longitudes near 170 0 E for the southern most lat
itudes, and for longitudes near 130°W for the northern most latitudes. 

Total ozone data derived 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 150S and 451S, and 
strong latitudinal structure at about 28 0 N and 370S. 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 altitude. 

The structure in total ozone at 37 0 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 500S also shows variability with time and longitude. 
This is illustrated by data from flight 11 which are plotted in Fig. 5.7. 
Here the measured UVS ozone for the southbopind and northbound legs of 
the flight are plotted and show a significant change in ozone for about a 200 
shift in longitude. 

A more detailed "graph" of the UVS total ozone results is given in 
Table 5.14, where total ozone values for every two degress of latitude are 
given for 290S to 550S. 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 is seen to occur from about 145 0 E to 180°E 
longitude. The data from Nov. 12-13 show an east-west gradient in total 
ozone for the range 470S to 50°S, with the increase being in excess of 0.5% 
per degree of longitude at the maximum gradient. The data near 500S and 
170 0 E show some time dependence, with .about a 57o 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 North-South vari
ation of total ozone, as shown in Fig. 5.3. For clarity, not all the data tab
ulated in Section 5.Z are shown in Fig. 5.3. The additional data fill in some 
of the gaps in Fig. 5.3, and give some information on the time variability 
of total ozone. Overall, the total ozone profile shown in Fig. 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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Total ozone derived from U'VS measurements Flt.# Date(1976) (Lat, Longlrange(°N, °E) 
for some Latitude Survey flights, Fall, 1976. 15 18 Nov. (Z3, -155) to (36, -1z6)
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Total ozone above flight altitude, from UVS measurements NASA Latitude Survey -

Flight 15 - 18 November 1976 
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Total ozone above flight altitude, 	 x - southbound flight leg 
from UVS measurements. Q - northbound flight leg 

NASA Latitude Survey - Flight 11 
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Table 5.14 

Time and Longitude Dependence of Total Ozone at 
Latitude 30 to 55 Degrees South in November 1976 

,Listed are tptal ozone (atm-cm) and (date(INov. 1976)) 

Long 
Lat. (deg E) 
(deg S)\ 140 150 160 170 ±180 -170
 

- 29 0.296(9) 0.297(16) 

31 0.295(9) 0.294(16) 

33 0.308(9) 0.304(16) 

35 0.308(11) 0.326(16) 

37 0.300(11) 0.383(16) 

39. 0.308(11) 0. 365(16) 

41 0.300(12-13) 0.366(16)
0.325 (11) 

43 0.306(12-13)
 

45 -. 0.314(IZ-13) 0.335(14)
 

47 0.323(12-13) 0.342(14)0.345 (12 - 13) 

49 0.326(1Z-13) 0.339(14) 0.358(12-13)
 

51 0.3zg(IZ-13) 0.363(12-13)

5 0.341(14) 

0.335(12-13) 0.354(1-13)53 
0.340(14)
 

55 0.34Z(IZ-13) 0.343(14)
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6. CONCLUSIONS AND RECOMMENDATIONS 

The Panametrics' UV Spectrophotometer was successfully flown on 
fifteen Latitude Survey flights in the NASA CV-990 in the Fall of 1976. 
Several overflights of Dobson spectrophotometer stations allowed the UVS 
derived total ozone measurements to be oormpared 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 is estimated to be +31o, as discussed in Section 3. This accu
racy is 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 it is also obtained from the two cases where the com
parison should be the best. The UVS derived totalxozone values average 
about Z% less than the Dobson results. Comparisons 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 correct 
UVS measured ozone to total ozone can result in an additional 2% decrease 
in UVS total ozone compared to Dobson total ozone. This effect might be 
reduced by improvements in the procedure 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+l% These results indicate that the photodiode version 
of the UVS should operate reliably and easily on the commercial 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 400 N or S). The UVS data 
are for only one latitude-longitude path over the Pacific Ocean, but still pro
vide important data on the ozone distribution in that region as it existed in 
November 1976. 

The operation of, and results from, the UVS on the Fall 1976 flights
demonstrate its accuracy and potential for further contribution 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 in 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 o-zone 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% in total 
ozone (Ref. 5.7). Since the Filter ozonometer is 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
ison 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 intorcomparisons. 

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 in the tropics (Ref. 6.4, 6.5). The BUV and Dobson total ozone 
results differed by +0.0Z atm-cm (standard error, Ref. 6.5). Satellite ozone 
data, while providing wide coverage, also have some limitations. Latitud
inal coverage is generally 1-2 degrees per point, 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 aliasng problem 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 total ozone included. Additionally, the satellite 

instruments must operate for many years without the opportunity 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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important because of the observed longitudinal variability 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 in 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 produce large 
quantities of nitrogen 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 is 
20%, while satellite measurements indicate an approximately 16% decrease. 
UVS measurements of this effect can help determine the precise relation be
tween SEE 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 in connercial aircraft cov
ering a polar route might be very useful in obtaining before, during and after 
total ozone data for the SPE - PCA events discussed above. 

The main conclusions of this report can be summarized as follows. 

Conclusions 

1) The calculated absolute accuracy in UVS measured ozone is +3%. 

2) The UVS derived total ozone agrees with the Dobson data 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 03 density to estimate the 
columnar ozone below the aircraft. 

3) For normal aircraft operating conditions the UVS derived ozone values 
are very stable, with the variability, or reproducibility, being better 
than +1%. 

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

a 

5) The UVS should operate 
of the GASP. 

reliably and easily on the commercial aircraft 
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The main recommendations of this report can be summarized as 
follows. 

Recommendations 

1) The UVS would be a useful addition to the NASA package on board the 
commercial aircraft used in the GASP. 

2) 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 conver
sion. 

3) 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 ozonometers 

4) 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. 

5) 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 ozone. Flights into the polar regions 
during and after PCA's would provide data on ozone destruction by 
such natural phenomena. 
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