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I INTRODUCTION

Radiation from the sun falling on the carth's
surface has recently become of significant interest in
the potential solution of the world's energy needs.
Although the sun repres uts a relatively constant source
of ehergy, the earth's atmosphere and dirunal rotation
cause continuous changes in the energy reaching the earth's
surface. This research is aimed primarily at performing
detailed temporal measurements of the solar flux at one
location. These data are then analyzed and compared to
the potential of space measurements which allow one to
comsider the flux falling on areas of the earth.

The most important result of the research is that
the temporal charcteristics of the flux in the presence of
a rzal atmosphere would be difficult to obtain from space
and that the variations in the flux can be highly signifi-
cant in regard to most soiar conversion schemes.

The detailed results of the research are presented
in the following section. We discuss the instruments de~
veloped to separate the direct and scattered solar flux,
the computer analysis methods developed, and the results of

the research, presented as both graphical and tabular data.



IT TECHNICAL RESULTS

1. Introduction

Tn this research, we have used several instru-
ments and analysis methods to measure the solar flux on
a daily continuous basis. The basic aim of the research
was to measure the temporal dependeﬁce of the direct flux
and the scattered flux. , '

There are several instruments available foday
which have been designed specifically for solar insolation
measurements. The line of instruments offered by Eppley
Laboratories in Newport, Rhode Island, is perhaps represen-
tative of the current state-of-the-art in commercial scien-
+ific instruments. The National Weather Service has used
these instruments for many years to gather data over-a.net-
work of approximately 80 statioms in the United States. At
the NOAA/NSF Workshop on Solar Insolationm, held at Silver
Spring, Maryland in ﬁovember 1673, there was a strong con-
sensus of opinion that the data were both inadegquate and in-
accurate in most instances.

In this research, we are addressing the problem of
the inadequaéy of the data while maintaining reasonably high
standards of aecuracy. One of the main points of inadeq&acy
discussed was a general lark of sufficiently detailed data

for all weather conditions and locatioms. Thig_réseargh'deals




with the methodology and instrumentation needed to provide
more adequate data for the user.

Sevefél highly accurate absolute radiometers have
been developed over the past several years. We have elected
to use secondary radiometers which will allow greater ease
of operation and betber applicability of the data to current
and future needs for solar insolation data. The lnstrument
development task described here giﬁes details of two instru¥';
ments which are being refined for this application.

The goal was to develop instruments to measure un-
ambiguously two of the three following quantities: 1) the -

total solar flux on a horizontal plane, 2) the diﬁect (not

@T;
scattered) flux either normal to the direction of the sun,

an’ or on a horizontal plane, 3) the dlffuse (scattered)

@d;
solar flux on a horizontal plane,-D. In the 11teraLurel these
quantities have also been called the global or G-radiation,

the I-radiation, and the D-radiation respectively. To determine

all three quantities, we must specify two of them since

To accomplish this goal, two Helio Associates in-
struﬁents were slightly modified to measure cdncurréntly both
the total and dlffuse radiation fluxes. We have also in-
cluded the use of an instrument to measure the direct normal B
radiat;q; fqu,_@dn, for comparison with data from the

National Weather Service.



Terd

The research results are discussed below in

three sections deallng with Instrumentation, Callbratlon.

and’ Data Analysis.

2. Instruments

The 1neruments used to speclfy the components

of the ‘solar flux are the MOV1ng Ba1 Occultlng Radlometer :;

'fﬂﬂBOR), and the leed Bar Occultlng Radlometeri(rBOR)

addltlon, a widely used preclslon 1nstrument w1th NBS trace— o
able calibration, an Eppley Pyrhellometer 1s Lsed as a‘
secondary comparison standard. Descrlptlons of these 1nstru~

ments folldw.

' ;2 1 MOV1ng Bar Occulting Radiometer

A sketch of the Moving Bar Occultlng Radlometel 15-
ghown in Figure 1, and a photograph of the instrument 1n.1tsi
installed position is shown in Figure 2. This instrument.has
a 4.8mm diameter circular detector aperture 1ocatéd‘dn the
axis of revolution of a circular occulting bar. The surface
of the apertura is opal glass. This surface—detector com-~
bination insures a cosine like angular response for the instru-
ment. The occulting bar is driven at a rate of 1/3 RPM, and |
approximates a cross section such that a shalp shadow is |
cast on the aperture once per revolutlon of the bar in the fleld
of vmew. To minimize the error in the dlffuse £lux caused hy thal

presence of the bar, its w1dth is spe01fled by

- 4+ R sin G) W
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Flgure 1 Skeuch of the Moving Bar Occulting Radiometer (MBOR)
a ~ Aperture plate
b - Shade bar
¢ - Motor housing -
d - Detector
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whefe d is the aperture diameter and R is the radius of
curvature of the bar. The bar is also cut so its arc

length is sufficient for the maximum solar altitude. A
correction factor has been calculated which takes into ac~
count the diffuse radiation lost to the detector due to the
presence of the bar in the 2w steradian solid angle of view.
When the bar is not‘in line with the sun, the detector produces
a signal proportional to the total flux (@T). When the bar oc-
cults the sun, the detector signal is proportional to only the
scattered light intensity (@D). TheAdifference in these two
quantities is the direct radiation ¢d. The resulting output vs
time is shown on the chart record in Figure 3. The values of O

) and ¢4s @S obtained from these data are labeled for easy iden-

D’
tification.

The overall size of this instrument is about 20 x 6.5
.x 7 em. 1t is, therefore, a compact package which is
_éuited to field operation. The detector is mounted beneath
the aperture plate as shown in Figure 4. The area immediately
above the aperture plate, houses a neutral density filter
required to keep some detectors from saturating at the maxi-
mum flux levels. One of the features of this simple instru-
ment is that the form of the analog output renders a good
visual representation of the relative amounts of the three

flux quantities. However, a digital readout of the data

from this instrument is difficult. It is necessary for this

e e — i o o gt ) i Rk bm—e T 4
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study to be able to process the data for calibration
and statistical analysis. Computer compatible digital
readouts reduce the labor required for these analyses.
The MBOR presents a problem.regarding digital readout
due to the difficulty in specifying the position of the
occulting bar when measuring ¢D. There is no simple
way to specify whether a change in the output is due to

an occultation by the bar or by a cloud.

2.2 Fixed Bar Occulting Radiometer

An alternate design which does allow a digital
output format is the Fixed Bar Occulting Radiometer (FBOR).
This instrument, shown in the sketch in Figure 5, and in
the photograph in Figure 6, consists of a circular ring
occulting.bar oriented East-West around the detectcr plane.
The ring slides along an axis tilted with respect to the
horizontal by an angle equal to the local lattitude (32.20
for Tucson). The motion of the bar along this axis adjusts
for the seasonal variation of solar declination. The occult-
ing bar has a diameter of 30.5 cm, and its width, from Eq. (1)
is 5.6mm. The occulting bar is placed so that at the equinoxes,
its center of curvature will coincide with the center of the
aperture over one of the detectors. A second detector is
mounted close to the first, but always out of the shadow. The
first detector, therefore, measures only the diffuse or sky
radistion, while the secund measures the total flux. This

snstrument has also been fitted with detector heads which

10



‘ F1gure-53.SketEH of the Fixed Bar Occulting Radiometer (FBOR)

a - Detectpk cells
b~ Occu?ting bar
. ¢ = Slider assembly |
~.d - Terminal block, electronic outputs
ORIGINAL PAGE B
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Figure 6 Photograph of the Fixed Bar Occulting Radiometer (FBOR)
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allow for measurement of the solar flux in four distinct
spectral ranges. Thesu: multi-detector heads are arranged

as shown in Figure 7. Light incident on the nearly lamber-
tian surface of the diffuser plate is reradiated into four
fiber optic light guides. Theée guides conduct the light
down to four filter chambers symetrically placed around

the vertical normal to the center of the diffuser. Four
photodiocdes look at the ends of the light guides through

cne empty chamber and three different Schott filters. The
filters have sharp cutoff characteristics as shown by the
ransmission curves in Figure 8. The combination of light
pipe, filter, and detector, are calibrated against a thermal
pile detector plus the appropriate filter. The result is a
device thaE measures the total and the diffuse energy inci-
dent on the glass screen integrated over all wavelengths
larger than the cutoff of the filter. The filters chosen
are commonly used by the National Weather Service and others
for this type of measurement. An instrument tower was de-
signed and constructed as shown in the photographs in Figure
9. The 6 meter high instrument platform allows nearly unab-
structed view of the horizon for the instruments. Access to
the instruments is by ladder to a lower landing, placed so

that the equipment is chest level. The tower has been found

to be stable Enough'to insure accurate tracking for the pyrhe-

liometer,
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F1gure 7 ‘Sketch of the Mu1u1 -detector head for the FBOR shcw1ng:

' A - the diffuser screen; 8 - the light pipes C - the
detector cell; d - the detector and its socket aD and
F ~ the filter and fiiter chamber,
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The accuracy of the measurements, the reliability,
and the simplicity of the instruments, depends on the choice

of the detector. There is a wide choice of types of de-

tectors suitable for radiometric use. 1In general, detectors

¥all into two categories that typify the mode of operation:
1) photoelectric devices such as photodiodes, photomultipliers,
Phoﬁotransistors, and photoresistors, and 2) thermal devices such
as thermal piles, pyroelectrics, and thermistors.

The selection criteria for an'ideal-detector should
include the following: 1) quality and long service life; 2)
operating temperature range from -10 to +70°C; 3) high sensi-=
tivity over thé.range 0.3um <i< 1.5um, 4) flat spectral re-
sponse over the same range; 5) suitability to radiometric
use; 6) reasonable cost; and 7) simplicity of use. When
available detectors are judged on the basis of these criteria,
there are advantages and disadvantageé for each detector type.

Among the photoelectric devices, either photodiodes

. or phototransistors offer the most advantages for use in our

instruments.

Photodiodes have two modes of operation. 1In the

photocurrent mode, the diodes generate outputs that are
either linear or logarithmic depending on the load resistance.

If the load resistance is near zero, the curvent vs light

level is linear over several decades. The photodicdes have an

advantage because of the low null drift in the zero bias

~ photovoltaic mode due to the absence of dark current. Photo-

diodes can also De used as photoconductors but show temperature

17
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drift when used in this manner, The sensitivity of
photodiode-cperational amplifier combination des-

eribed below islwell matched to solar measurement
applications. Photodiodes come in small, simple packages
such as TO0-5 transistor cans, and can be fitted with
lenses. One disadvantage for photodiodes is the charaéter~
.istic spectral response for the silicon device. The peak
sensitivity is usually in the near infrared between 0.8pm
2nd 0.9um wich lower response in the near ultraviolet. 1t
is not difficult, however, to use such a device, and com-
pensate for the spectral response by filtering and calibra;
tion. |

Phototransisteors are, in general, limited to the

photoconductive mode with inherent zero drift problems.
Phototransistors with base comnections can alsc be used
like photodiodes, but offer no advantages over simple photo-

diodes when used in this manner.

Photomultipliers have several disadvantages for use
in our instruments. They are usually bulky to use, are deli-
cate, and require costly auxiliary civcuits in the form of
power supplies and amplifiers.

The thermal devieces have an advantage in their flat
spectral response over wide spectral ranges. The response of
these devices depends only on the type of absorber coating

used to convert the incident radiation into heat. Since good
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output and high sensitivity without the nee&‘for high
voltages or a bulky detector. The principle reasoﬁ:

for the op-amp ies shown by the characteristic load

curves for the diode shown im Figure 10. TFrom the

graph, one can see that at zero bias (photovolﬁaic)

and zero load resistance, one can get a linear response‘
characteristic. The use of the amplifier as shown in
Figure 11 yields such a zero load condition and still main-
‘tains an adequate output signal. This is because the load

on the photodiode is equal to the feedback resistance R
divided by the open loop amplifier gain G.

The actualucircuit used in our case is shown in

Figure 12. Since the open loop gain of the LM741 is about
2 x 105, and the feedback resistance is about 2 x 1069, the
photodiode sees a load resistance of 10R. Figure 13 shows

the deviation from linearity that cam be expected for a

cell that has an effective load resistance of this vaiue. From

the plot, one can see that even at currents as high as lmA,
the device is linear to two parts in 105(0.002%). One can
calculate the actual current from the photodiode accovding

to:

or

19
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Figure 11 Circuit schematic for the photodiode - operational
amplifier circuit. is = photodicde sensitivity x
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. Vref reference voltage for circuit gain calibration

Rp reference precision resistor
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In our case, for the maximum flux level, V . =0.8V for
Rf=1.6Mﬂ, so that iQxleo-TA. Referring again to Figure
13, we can see that the device is well within the linear
region of operation for a 102 load. In the circuit for
cach detector, a reference current source or an open cir-
cuit may be applied to the operational amplifier for cali-

bration of the gain setting, or input zero offset respectively,

Adjustment of R; in Figure 12 aliows the application of a !
small compensating voltage to the imput to couateract the
output offsets inherent in the amplifier design. The tempera-
ture drift of this type of null adjustment is considerably
less than that associated with the internal adjustments. A
reference current is used to check gain settings. he current
is generated by the combination of a precision voltage source
Vref,.and the precision resistor RP , as shown in Figure_lZ.
The current is set at a level approximately equal to the
photodiode current with full solar flux. This current source
is stable to within 0.1%. The readings for each of the cali;
bration runs are‘used as a reference to check the gain stébility
over a long period. Table 1 shows that the stability is better
than 1%.

For simplicity and convenience, the circuit cards
for each detector are mounted in a card file as shown at
the top of the photo in Figure 14. The adjustments for Zero

and gain are attainable by screw diver only through the holes

L B reT bt & AT . it o Leabar D e et et e ek S Sl e e £5 o e e handl s i Aty e AT S TR AR




1 2 3 /A 5 9 6 7 8
17 b A 6 7 16 13 14 15
Date:
8-15-74 7.29 9.89 7.52 7.63 9.64 10.12 9.77 7.84 8.47
8-20-74 7.29  9.89 7.50 7.63 9.64 10.10 9.75 7.83 8.45
8-28-74 7.29 9.87 7.52 7.63 9.60 10.11 9.77 7.84 8.49
9- 3-74 7.29 9.85 7.49 7.59 9.59 10.07 9.71 7.82 8.46
9- 9-74 7.27 9.82 7.47 7.57 9.58 10.03 9.71 7.8l 8.46
9-12-74 7.27 9.84 7.47 7.57 9.59 10.05 9.69 7.83 8.47
9-19-74 7.25 9.83 7.47 7.57 9.57 10.06 9.69 7.80 8.47
Average: 7.27  9.85 7.49 7.60 9.60 10.08 9.72 7.82 B8.47
Down Trend
008 .005 .005

Error: .0OG55 .007 .0067 .0079 .0073 . 007

NOTE: Apparent long term drift downward <0.8%

Table 1 Circuit output readings with reference

over one month period.
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current as input. Periodic readings



Figure 14 Photograph of circuit card bin,
AGEE data logger, and tape punch.
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in the'ffont-panel. Switches are provided to allow initial

'chelce of high or low gain and choice of inputs hetween

zero. reference, or SLgnal " The circuits are well shlelded

te prevent 1nterference from 1OCdl sw1tch1n° eircuits or.

1AC:power llnes.

2 3 Data Collection

The MBOR output format as sHown in Flgure 13 is

obtained as 10" wide hard copy from a "Brown Electronlc

potéentiometrie recorder with a time base of 1"/hr. The

rasulting analog output allows a good visual representa-

tion of the solar day at a glamce, but would require con-

gsiderable reading time to allow a detailed mathemat cal

analysis. We display the information as shown in Figure 15.
This calendar of zolar data, shows. the trend in the solar

flux data, and readily illustrates the type of day classifi~

cation discussed below.

The FBOR output is specifically designed for compurer
analysis. Therefore, this system is read digitally by a

data logger which punches the data directly onto paper ta@e.

 The digital'logging system is shown schematically in Figure 16,

- and in the pheto in Figure 14. The data logger is a Digitec

model 1258, with 20 channel capacity and the specifications
given in Figure 17. The &ata loeger is set to scan and |
record the 9 channels of data once rvery 10 minutes from sun-
rise to sunset. The time is read and puniched before each

scan. The date channels are listed iﬁ Table 2.
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-1t :A'#!-NG SECTION

B4 parate. visual
= input channel
measured.
s extremely use-
=z up the Data
£ zncing man-
uaily 12 3 ses2ciad channel
for visual monitoring.
in scanning multiple analog
inputs to the measurement
section, the scanning section
provides three basic me les
of operation. A MANUAL
MODE is requirad for check-
ing each input at the time the
analog signals are initially
connecied. Once the Dala
Logger is recording data, it
may be desirable to return
to the manual mode for mon-
itoring a single point where
unexpected cunditions are
occurring. The manu’ mode
is totally manual wita 0

oo

-

e
: Wt

PUNCHED PAPER TAPE
QUTRUT

Many applications require a
computer compatible culput
in addition to tha hard copy
printoutfrom the Data Logger.
DigiTec offers the Model 672
Tape Punch and Models 524
and 625 Tape Punch Con-
trailers to provide this outpul.
The Model 624 provides an

624/625

printout unless specifically
commanded to print. Most
often used is the ONE CYCLE
MODE, in which all points
are scanned, measured and
recorded, sequentially, at
periodic intervals determined
by the clock section, or by
external command. This
mode is particularly useful
where paramater changes
are reiatively siow and con-
stant recording is not re-
quired. The one cycle mode
is controiled Goth by front
nanel and reinote start/stop
command, For applications
where constant monitoring is
desirable, A CONTINUOUS
MODE is availzble. Once
placed in this mode, the Data
Logger will repeatedly mea-
sure and record all inputs
until removed from this mode.
The DigiTec Data Logger has

1B odd parity code and the
Modei 825 provides ASCH
coded outpuis.

The controllers accept the
BCD output from the rear
sannector of the Data Logger,
code, serizlize and drive the
punch magnets of the Mode!
572 Tape Punch. The inter-
face to the controllers is such
that the printout and punching

f'!]’""!r"

a basic scanncy input capa-
bility of 20 points, which has
proven to be sufficient for .
most applications, however,
those situations requiring
above 20 inputs can be satis-
fied by the addition of the -
DigiTec mode! 637 scanner
slave frame which expands
the scanning capabliiy 1o
200 points.

Another very useful feature
of the scanning section is
ability to aclivate and deac-
tivate input points by front
panz! control. This control -
is in the form of pushbutton
switches, one for each point.
An exampleg of the usefulness
of this feature is in a ther-
mocouple measuring system -
wherein one of the inpuis has
opened, a common occur-
rence. By deactivating this
point, the Data Logger will

functions ara \.omp!e!aly
interlocked.

The format and word length
of the controllers are com-
pletaly programmabie io
salisfy a wide variety of

continue fo record and sir-
- ply skip this jnput to‘the . -
. scanning section, therefore

. -allows for spating oeiween

eliminating- ﬂrroneous dala

- recording,- .

MANUAL PHINTOUT
CONTROLS

L APt pushbuuon al}ows :

for printing data, from the
Input point being monitéred,

' on a manual demand basis.. =

A'Paper Feed‘ pus Abutten

printouts or blocks of print-
oulsena manuy l_damand o i
basis.

A ‘Paper. out’ indicator iamp

*illuminates when'the papar

supply to the printout section

‘Is too low. When this lampis-

lluminated, all printcom- *
mands are converted to pa- _; s
per advance commands; -~
thereby avoiding damage to
the print drum. 3 }

app'lcataons Typical cost for
the {ape.punch optionis under
~'$2000, Contact the factory or .
your nearest DigiTet repres
sentative for a quotationon -
your specifis requirements..
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Figure 17 (Continued) Specifications for the 1268 Data L-o:ggm‘.;
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Data Logger

Channel
Channel

Channel

Channel ¢
Channel

16

Channel
Channel
Channel
Chamnel

*Channnl

3

4
5
6
7

14
15

13
17

Eppley

FBOR-1N

FBOR-2N
FBOR- 3N
FBOR~ 4N
FBOR-48
FBOR-28
FBOR-35
FBOR—IS

MBOR

" Instrument.

“Type Measurement

Direct Normal

Total (clear)

Total Thru - 0G-2 Filter
Total Thru - RG-1 Filter
Total Thur - RG-8 Filter
Diffuse Thru - RG-8 Filter
Diffuse Thru ~ 0G-1 Filter
Diffuse Thru - RG-1 Filter
Diffuse (clear) |

Total,Diffuse,and Direct Analog

* Not scamned for digital reading - used to set zero and check gain

only.

FOTE :

Due to instrument malfuncitons on this partiecular data logger,

channels 0-2, 8, 9, 10-12, 18, and 19 cannot be scanned. For
thig reason, channels 3-7, and 13-156 were used for data

recording.
Table 2 Data Logger Channels
31




3 GCalibrations

The calibration proce&ure is based on the use
of secondary standards that are traceable to the Natiomal
Bureau of Standards. An Eppley Pyrheliometer is used as
ene substandard. This instrument is identical to the in-
strumeﬁts in use by the National-weéther Service, Three
calibrations were performed on this instwament. First,
the pyrheliometer was sent to Eppley for calibration
against their traceable standards. The method used by
Eppley is a comparison of the subject instrument and a
group of reference instruments using the sun as a sourcé..
' These calibrations are standardized in accord with the
International Pyrheliometric Scale of 1956.
After return of the instrument, it was compared
" to a second pyrheliometer in curvent use at the Institute of
Atmospheric Physics, University of Arizona. The uﬁit was
then compared again to a calibrated Eppley Thermai Pile
Detectoxr, using a calibrated Optronics Laboratecry - one seolar
constant staﬁdard lamp as the source. These three separate
calibrations were in agreement to within 2%, independent of
the source used. In the latter case, care was exercised in
compensating for differences in transmission of the instrument
windows for the different source spectral distributions.
To calibrate the MEOR and FBOR, direct comparisons
were made between the Eppley Pyrheliometer and the cther instru-

ments. Bach instrument was oriented perpendgicular to the
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tstandard source, end.altertate readings taken of the

o normal,flux with each instrument at the same axial |
point with respect to. the face of the standard 1amp
These celzbrations were then repeated using
:the sun as the seurce with agreement to 1ess than 1.5%.
fThese callbratlons are checked ence each month by in-situ
emeaeuremeets-ofsthe normal flux with all three instruments.,
TheiMBOR and_the}FBORlare dismounted and aiigned perp?n_-
| dieuler to'the-sﬁn aﬁe tﬁe'direet nermel flux is computed
by differenclng the total reedlng and the dlffuse readlng
©  for each 1nstrument _ In each case the OCLultlng bar is
used to shede the detector for the dtffuse measurement
:The dete obtalned in thls way is compensated for possmble
R erTor s in the diffuse flux due to the presence of the bar
 in the fleld ef view. | |
Dther callbratlons performed for the two lnstru—
:5_ments iﬁe1uded-re1ative-angular response, linearity,vgaln
_driEE-‘and.zero drift. The results of the angular measure-
.ments are shown in Figure 18 * The measurements 1nd1tate a
?f;deperture frem a perfect cosine response of less thaw 2. 8% :
_at 1arge angles The linearity of the instruments was also.”
ﬁJifeund'EO'he_d*ever 3 decades within the lxmlte eepected iq:f_
f:the deteetorq used fests‘were'aiso petformed te-evaluete

fj}the t“fperature Stdblllty of the detaetore The net thangp

*?wﬂin signal 1eve1 fer a censtant 111um1netmon WaS lesq than

;”itlﬁ up‘ 0;250 F The galn drlft ef the 3mp11flets wasg me asege5_;
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using the comstant curremt source discussed above with

the resulting error of < 0.8% over a two month unattended
period. The zero drift was also found to contribute

less than 0.43% error when adjustments are done daily.

Over a one month unattended period, the zero drift was

as much as 2.5%. The published reading and digitizihg
errors for the data logger are both 0.02%. On the other
hand, the recording error for the Brown Electronic Recorder
is approximately 1.0% of full scale due to tracking errors
and line width uncertainty in reading the records.

In summary, the instruments were found to be
stable, easily maintained, and reliable. The principle
errors in the measurements are small and attributable to
three sources: 1) the calibration uncertainty of 2%, 2)
the zero drift in both the MBOR and the FROR circuits of
approximately 2.5% for unattended operation, and 3) the 1%
reading accuracy of the recoxrder for the MBOR. All other
errofs are negligible. |

Th the total operating period of six menthe, only
7 days of data have been lost &ue to poor data quality or
instrument malfunction . This means reliable data has been
obtained 97% of the time. In fact, the only contriburious

to the 3% data loss were due to recorder cor data loggex

- malfunctions such as paper runcut, pen failure, or power

failure on the data logger. The only required maintenance

on the instruments and their circuits has been the daily
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cleaning of the optics, alignment of the occulting bar,
and zero setting if necessary. The long term zero drift
problem can b reduced by use of the more expensive pre-
cision amplifiers, if the instruments are to be used

for unattended operation.

4 Data Analvsis

E)

The data analysis task is to translate the ob-
servations into the specific quantities useful for solar
flux utilization studies. Below we discuss the several
forms of data, data reduction methods, and analysis of

the data.

4,1 Definitions of Observed and Calculated Quantities

We perform three basic measurcments of the solar

irradiance. First, the direct normal flux is determined

from the Eppley Pyrheliometer. The direct normal flux is,
therefore, the radiation passing through a unit area oriented
normal to the sun and limited in angular rc¢oponse to a cone
with a full angle of approximately 59, This instrunent,
therefore, measures only the unscattuered component of the

flux with a small amnunt of forward scattered radiation from
the circumsolar disk. During the day and year, the direct
normal flux ig diminished by only the atmospheric transmission.
Under cloudless conditions, the approximate expression for

the flux would hold:

o ~ b

. . ~B/cos =z
DN T To® (L
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where & is the extraterrestrial flux or solar comstant,
B is an atmospheric attennation constant, and z is the
zenith angle. This expression varies only slowly with
small zenith angles, a 20% change in flux occurring between
zenith angles of 0° to 75°. Thus, for a clear day, the
direct normal f£lux is nearly constant except at sunrise

‘ and sunset, and the.midday flux values‘change little during
the year. This is readily observed since the sun always
appears bright on clear days winter and summer.

The second measurcment we perform is the total

horizontal flux. This is the radiation passing through

a unit area with a fized orientation normal to the zenith

direction on the earth. The detector senses radiation

from the entire hemisphere abrve the detector. Thus, in

addition to the direct flux, the scattered flux from the

sky and clouds is measured. The direet flux component is

that measured by the Eppley Pyrheliometer, except that it

is diminished by the cosine of the zenith anzle owing to

the geometrical change in effective area. Thus, one can

compute the zemith angle dependence by maltiplying the

"diréct normal flux Eq.(l), by the c.sine of the zenith

angle and adding the scattered radiation. The desired wvaria~
' tions of the-tctal horizontal flux on a clear day thus fe-

sembles a cosine function, and the diurnal maximuam Flux

changes throughout the year. In the summer, when the zemnith

angle at ncoon is small, the fiux is a maximum and in the
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winter falls to a minimum value as the zenith angle
becomes large.
The third measurement we perform is the scattered

horizontal filux. This is defined as the flux from the sky

and clouds measured by a horizontal detector in which the
solar disk is obscured from view. The scattered horizontal
flux is thus a measure of the brightness of the sky. On a
clear day, this is nearly a constant function sunce the
Rayléigh scattering is, to a first approximation, isotropic;
At large zenith éngles= the scattered flux fallc since the
ifradiance_of the atmosphere falls.
Coupled with these basic measurements, filters
are used to determine the approximate spectral dcpendence
of the total horizontal flux and scattered horizonmtal flux.
These two quantities are measured using colored glass fllters.
The observed quantities are measured as voltages
at particular times. We convert these voltages to flux
units by multiplying by the calibration factors. The units
used for the flux are given in watts/meter?. Tw. other sets
of units are commonly used. The conversion Isctors are'

given below:

To Convert from: To: Multipl-r by:
Watts/m? Bru/fe?/hr G.317
22
Watts/m? Langleys/min 1.434 = 10

(cal/cem®-min)

Typiczlly, the maximum direct normal flux on the earth is of
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the order of 1000 W]m or 300 Btu/ft?hr, or 1.4 langleys/mln,
The next important quantity we measure is the

energy available in a certain period of time. The energy

determination is done by numerical intégration over the

appropriate period of time. The data are presented in terms

- of watt-hours/m?, rather than Joules/m? to allow a more

direct comparison with the flux measurements since a flux

of 1000 w/m? falling for one hour produces an energy equi-

valent te 1000 w-hrs/m?, Ii?her than 3.6 x 10° Joules/m?

4.2 Data Reduction Methods

The measured data are operated on twice. First,
the raw voltages are converted to flux units and second,
the numerical integration and averages are computed.

The raw data are available in the form of serial
punched paper tape in ASC II Code. Each voltage has an
associatad channel indentification code followed by the
sign and five digits (4%) for the voltage and a 1 digit
exponent code. The first punch in the data string is a
four-digit code representing the hours and minutes at the
start of the scan. Occassionally, unrecognizable characters
are included in the string and channels are wmissing due to
momentary equipment malfunction.

The procedure we have developed is to first make
a file containing all of the requested data. These data
are scanned and converted to voltapges. ssing data are

identified by a -92 code. In addition, the duy, end. and
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start are identif.ed by the change in hours shown by the
reset clock. The interactive mode is‘used to éllow an
operator to recognize bad data in a string or other mél—
functicn of the equipment. The net result of the pro?
cessing at this point is to divide a file containing
several days of dace into several files each containing
one day of data. The program listing is given in Appendix
A1, o |
The operator may, at this point, enter the files:
to correct data or delete duplicate lines. Generally, this
" has been found to be unnececsary. On several occasions, it
was necessary to correct the fimer. No additive changes
were made to the data.
The next phase of the data reduction is to enter
the calibration factors and perform the averaging operétiOns.
First, the data are Further screened for missing data, wrong
times, etc. The interactive modé is-used to allow operator
decisions to decide whether or mot to include the first and
last lines of data and intervening lines with miSsing_data.
Once the data were accepted b# the operatér,-tha.prbcessing_'
_followed,w1thout 1nt91ventlon : ...
The data are presented 1n.four forms. le £, the
tluh.For each channel is computeé and tabhlated It ig im-
portant to note that the'values presented are an instan= |

is

"

taneous value as opposed ta“an lntegrated value.' Thi
important because the wvalues showwthg.degree'of variability

more accurately than integrated values. Since the input data

el Dt
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are scanned sequentially, there is a possibility that
the correlations between measurements may be inaccuraﬁe
since the first and last measurements are separated in
time by about 10 seconds. This is more of a problem
on partly cloudy cays when the flux changes rapidly in
the measurement interval.

The second level of data reduction is to perform
the integrals to produce values of the energy at hourly
intervals and the daily total. This format is more typical
for presentation of results and reduces the volume of
data significsntly. Since readings ave taken at 10 minute

intervals, the integral is given by

where @j are the flux measurements for the i th instrument.
Ej ig, therefore, in units of watt-hvz/m*.

The chivd level of data reduction invelves
channel-to-channel compariscns of the how.ly integrals.
First, we caleulate the percentage of total energy which is

m

scathecred., Tuis i

n

ziven by

E.
F . = Eo— ¥ 100
- L 1‘H

*

oy 2T the scattered snd total energy computed

for the hour respectively. Newt., we calculate i13e amount of

where ESH,and'E

energy in each spectral band as o fraction of the tota., by
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computing the ratios of the filtered to unfiltered
channels for both the total energy and the direct
component of the total energy. The direct horizontal
components are found by substracting the scattered
horizontal from the total horizontal components.

Finally, we compute the cumulative energy
available above a parametric flux level. That is,

.E(@) = L &AL
928

where ¢ is an individual flux measurement for the time
interval At, and is a variable ranging from zero to 1000
watts/m?. The listing for this computer routine is pre-

sented in Appendix A-2.

4.3 Analysic of Data

In this section, we present a general analysis
of the data, examples of the data, and interpretstion of
the resﬁlts_ Listings of the detailed data in tabular
form are prasented in Appendix A-3.

First, vwe discuss the data measured.by tha MBOR
instrument. These data nre oiven by quasi-continuous
records of rthe total horizontzl and scattered horizontal
flux. Figure 19 shows a detailed record for a'partiy
cloudy day. The top an- bottom curves give the total hori-
zontal and scattered horizontal flux respectivelv. The

length of the line caused by the motion of the shadow bar
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.is proportional t2 the direct flux on a horizontal
surface. |

We have found these records to be most useful for
identifying clear, partly cloudy, and cloudy periods.

In addition, they provide a clear indication of theé
variability of the flux as a funciina of time. We

have also found it helpful and instructive Lo assemble

the charts to make a calendar so that trends and segiences
can be observed on a day-to-day basis.

_‘We have done little numerical analysis of the records,
however. Human reading errvors and time involved in
digitizing the data make such analysis difficult. The accuracy
of the meosurements and correlation with the data recordéd
digitally has been found through several spot chacks to be
within about 5% oxr less.

The monthly records for tlie period of july through
October aIQIPIESEﬁted in Appendix A-3. _Climatologicél data
for these months are shovn in Table 3. where one can see
that there was about 407 mere rain than usual and 15% more
clouds which decreased the pe.-ecntage of possible sunshine
by 2%. Generally speaking, it was not an atypical period
from a climatological peint of view.

Reviewing the monthly records of the solar fiﬁz, it is

somewhat surprising te note the larpe number of dayé with
significant cloud cover. One is generally préjndicéd”by.

the tourist prowmotions that sdvertise exceptional weothey

i 2
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in this area. On tFis basis, one might expect to observe

much more cleavr weather tham is shown. Although it it true.
that these momths are the “traditional rainy season', the
records still show more cloudiness than one would expect. One
is also prejudiced by lomg term averages that show this area
as one with significant sum and clear skies. It is important
te compare the averages with the detailed recerds, however,

to be able to obtain even a qualitative "feel"” for the meaning
of the statistics. Reviewing the month of Auwgust, for example,
there is a large amount of sunshine available as shown by thg
gshaded area in the records. But, Ehe percent of possible “
sunshine average for the month shows that it was "clear" 92%
of the time. Although the detailed recerds bear this out,

the inadequacy of a single number and the nature of the

measures ot of *e percent possible sunshine is obvious,

TABLE 3 Climatological Reecouds for Tucsonm. ao®+vona

Month  Rainfaly -iny % Pogsible Sun Supmxise-Sunset

Hiz2 Lover
1874 Avg.
July 4,44 2.38 84 77 5.9 5

2
August  1.04 2.34 92 30 2. 4.5
.8
.7
.8

[fiunt
g

~4

o~
3
99

ke
i

Sept.  1.69 1.37 81 87 = 4.
Oct. 2.12 0.46 65 89 4

s o~ O o
woon N

Cum. Avg.?2.32 1.69 81 83
% Departure  +37 -2 +16

aﬁ"‘
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It is alse ab -”ua fram thase data”

"be impessible to pravide a detailed récord of thig

nature frem.space.: Eirat. it would be eper_‘ianal_y
difficult to produce this quantity ef detailed dwta
Secend many of the strongly time-dependent phenomena"‘.-w‘.&“‘m
arise from small elouds ‘and changes in claud depth
Reproductlon of these records would require high re-

solution equipment that is not gemerally feasible for
meteoreological applicatioms. Finally, we do not heve
sufficient data to correlate the down-welling flux te

the albedo to allow data reduction with sufficient

aceuracy. Optical imagery from space is well suited

far determining cloud-cover trends over largs areas; a

task beyond the reach of most terrestrial ipstrumenta—‘ 

: tiaﬁ~and measurement -programs.

| Let us now review the detailed numerical résults. A
lﬁmite& amovnt of data are presented here because of equip-
ment malfunetions and delay in ha#ing defective equipment
*fe@aired and replzced. The data presented are representaéive
'bf'a small crosé-seetinm. Additienal data will-be'preséntea
in régérts.of a subsequent research study. |

| First, we consi-lor the detai®:d flux records presentﬁﬂ

in Apruadix A-3. These records produce the detailed numerieal

('Li

ulta at ten-minute intervale. The gross feotures dis-

cussed above a.: reproduced in tho numer feal records. The
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The rapid‘@haﬁgeé 9£ several orders of magnitude in any flux
measuremeﬁm over a ten-minute interval can be seen by seémning
the data. Two other features of the data should be woted
here. First, it is common to observe small fluctuations in
the flux throughout the day, even om elear days. This
phenomenon may be due to small changes in the depth or density
of the atmosphere that change the atmospheric tramsmittaunce
by about 10% at the mest, but more typically, less tham about
2%. The phenomencn is mearly periocdic. Since this is ob-
served in all of the instruments, we cam rule out the posgi-
bility that it is related to iustrumental tracking errors
or sway in the instrument tower. The secomd feature wr wish
to note from these data is that near sunrisc and sunset,
the absolute aeccuracy of the measurements bocomes low, re-
sulting in descrepancies im the data such as reading more
scattered flux than total flux. It should he kept in mind
that the accuraey limit is approximately + 7 Watts/m®.

Next, w- proceed to the hour'v energy tables im Appendix
A-3. Here agaim, we observe the effect of integratien and
averaging of data om loss of‘resclution. Frcn an engineerinmg
poiat of view, the temporal variaut’oms ecan be a#trém&ly im-
portant to :olar energy applieati@aé. Preseﬁtétion 6f ig-
ﬁ@grat&d or‘averag@d measurements has been common practice
in the past an: rcan be wisle.ling if not properly inteﬁpreted.

They serve a delinite value in allowing an individeal to

%4@3 n
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consolidate large amounts of data for better reeégmiﬁ,:n;

i
A

To illustrate some of the features of the a#ér@égaﬁyi ‘ "ﬂ““

data, we present several examples of averaged data 59£ 

comparisor with expected results. Fitst, in Figar§ 2ﬁ; _jf]}{¥5'

we show average hourly flux feor the days with eample£é ;:' 
data in August. This graph QOIrGSPGHdﬁ-tﬂ.the‘@“tﬁﬂtgﬁf?‘,'
the MBOR instrument. First, we note that the average'iﬂ.l”'
far more regular tham the actual data. If one wefé d§ked

to roughly sketeh a "typical day", without necessarily
following strict mathematical rules, he would proﬁahly'inﬁ.
clude some of the large fluctuations in the afterma@m}gFtom
Figure 20, one can sce that this should be done sgince the
scattered flux veaches a maxiz :u at 15 hours.

The mext level of data consolidation is the daily or
monthly tetal emergy. Naturally, we loose more informarion
in this consolidation. 1t is of interest, however, to com-’
pare the daily total energy with other elimatolcgiéal déta,
The percentage of possibls sunshine is measvred wilh an instru-
ment tiat eountg the number of hours that the solar ﬂisk is
visible. When we compare the number of hours that the direect
normal flux is greater than 100 w/m?, we obtain the Sa&e' :f
results. When we plot the daily total direct novimal eﬁergﬁ'.
agailnst the percent of possible sunshine, we obtain the te-”

sults shown in Figure 21 . Onn might expeect a linear rel-tiom-

ship between the two quantities. Frem the 1imit@d data here,

howevar, cne would expect ro direct flux for less tham about
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'abserbing surfaces are available for the ultraviolet through‘
the far infrared thermal deV1ces are usable at almost all
w&velengths, Thermistors are among the mord cxpensive de-’
vices considered. They are also limited in théir operating
temperature range and often reguire cooling P;rﬁeleftr-;é.
on the other hand, can operate at temperatures up to the
curie point of the pyroslectric material which is usually
about 50-70‘0. These detectors also have a flat spectral
response, but require ohopped imput light signal for proper
operation. QE the thermal detectoxrs, the simplest ig the
thermal nl ’I-‘his -deteéctor can operate without chopping
and at temperatures up to 125°C, and is frequently used for

- golar meaéurements The use of sueh a deteeter, however,

“'Tr&qul*es care to excludﬁ unwanbed infrarLd 1adlat10n from

”_-surfaees-aycumd the @eteet@x‘ The flah speﬂLral resporse iq
‘5a highly dcsirable ch*=auteri tie. |
| ' Slllcon pnot@diadev weie seleeted as’ first choxﬂe

}fer our applzcation because ef the1= num&ruus advau age The-

7.1aak of a flat erectral respen&e is easi?y cerre~Laale avd not -

'Trjudged te he a serious disadVaztage The Uqlted “ete'rc ";ech-
B nolnfy BDP pln phctodiode was. belectad as the prfmar; nateLror_
_'after camparaLive tes‘*o" of othar sxmilar detettara '_ illcon

phatediadnq of this type have becomw m@re Wldaly used aith the-3f
l 2'\.3

_develgpment af 1m“zeve&.eutLAt clebtronics RecenL articles




>:F;!LS that hy Llu and Jﬂr

60% possible sunshine. It is vaiéﬁé that simnce the total
energy depends both on when the cloudy period occurs and
on the nature of thin clouds, the percentage of possible
sunshine should be regarded as only an approxivate measure
of solar emergy.

Next, we compare in a similar manner, the average eloud
cover with the scattered energy. We observe that the
scattered flux increases in the presence of ¢louds. The sun-
rise to sunet cover inden is meant to provide cloudiméss
data. This dats is am estimate made by the metecrolegist of
the zmournt of cloud cover determined visuzlly to the nearest
tenth of t e sky. Although based on qualitative observations,
it is an awzingly good index. We plet the resuits im Figure
22, where che spread in the data cam easily be seen. As.in
the case of the percentage ef peesible sunshine, we would expeet
that the @@x:@lation would be low since the meas"*ument are
not exactly sxmllar That the sky-eé#@r index is as goad as
_llt ﬁppears is somE"h?ﬁ remﬂfkabie;_!
| There have been a nuwba; of sLudies thak try to relatL
direct séattpreé and tetal sala* energy- Burlng this auﬁiy,

we have Iearnuu that th;s lS nearl; an meessxnlp task on

:1:'a shert time baqe.‘ There are am 1nfinite number af pcssible

'-¢laud 1ec txons, rnlcxneese

:_uun an;’@a,_eLc., th”“._an

‘ialter the mansured paramet?r& ’”Aa ex¢wpﬂs of buch a n*uéy

ey hafﬂ analyz@d sel
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SCATTEZED HORIZONTAL ENERGY (WATT-HRS/M%)
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A compavison between scattered o ergy and
sky cover,
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*—tfamsﬁissién‘faeteré and average ratiéé.for the solar flux.
:We have’ found that these facters hold well for clear days
and far an average of a 1arge number of cloudy days, but |
in general, they do not describe even the daily total‘emergy.
’ ‘It is of comsiderable interest amd importamce to be
able to specify the fractionm of the total energy which is
scattered. The amount of scattered energy depends boeth on
| the presence of clouds and the position of the sun in the
sky. On elear days the scattered flux is generally less
than 100 w/m®. At sunrise and sunset, nearly all of the
flux is frus the sky overhead., Thus, om a elear day, the
seattered flux is minimim near midday and represents less
than 10% of the emevgy. The fraction rises to the linm.t of
100% at the beginning and end ci the day. VWhen averaged
over the entire Jay, the scattered flux is about 10% cf the
tuual on elear days and inerrases to nearly 1007 on ov:i ruast
) days.
We have nsed our data to cstimate the fractien o
energy lost inm rhe direct beam which is sca:rered back into

space, increasigy the albedo. On parily cioudy days, the

}
fraction is equally divided. On hesvy overcast :ays, about
25% reache - carth.

g The spectral distribution of Lhe energy is of int . est
also. Inm this study, v use thrvee filters o devoimino Kb
soectral distribution. Those [ilters franssmis vhe Tish

2
P longer than .53, .61, and .70, For an aiy mas1 ol 2, we
ORIGINAL PAGE I8
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would expect that the three bands would give 79.5%, 66.8%,

and 537 of the total. The average values we observed fox

all air masses were 71%, 65%, and 5%%. The differences can
]

easily be explained by variations in the humidity and

turbidity of the atmosphere at various locatiems.

Probably the most important aspect of solar flux measure-
ments is to desciibe the guality of the flux in some manner.
The finzl set of tables giving the energy content as a
function ol the flux level is one method of precentimg this
information. In Figures 23 and 24 ve prisent a comparisc
of clear and partly cloudy day informatiom for direct moeima al
and total horizontal ases. The two sers = duta are re-
pregsentative of a trend we have noted coms istently. The

losses ia the di 2et flux om cloudy days ace always @ ve

i

significant than the losses in the tcoz: Lori-ontal flux
in two regards, First, ‘nee the flux los. in the direct
beam ig prrtiitly restooed by the soattered radi. tiom, the

p.rcentage loss in the divect rormal erergy is iless thaao is

the total Lorizontgal o se. This cun easily be scen gg tae

r
ﬁ
Vi
e
i
ey
-
0
it

zero Flux incercents oo the g.oochs,  This observag

+ " T : 1 o it I R AT T
£QO S CL8LOYE. Lt 18 THEEN T AOMSwWRAD AuDrisimgg L0 L nd
L (=] 3 ' i I

that the masimum voral horizentoal £l rare Is nob seriovaly

diminishol for partly cleady cendinions, bur 18 fosr the

aor :

direct flon. “he effect of cloud P L

- e B g | R, . Ty e PIATRPRSES up
emalle: char wa hed orisinally Chought.
E oy = S 7 P . . . ~ . L i gy A T
Ore p ooblem still rosalos unsolvod.,  The wmaunn oo dGata
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required te fully characterire the flux 1s much largqr |
than one would jdeally like. One of the mere premising
toels we investigated is the use of Feurler _analysis.

The basic primciple of the &malysis bf'salaf~f1u¥
using Fourier analysis is that the 1ncident flux ¢(t)
is a functlon of time that can be transfermed ta a

funetion of frequeney. The mumerical processes are well

known, detailed thecrems heing found in most college taxt“;”ﬁ:"

books. The flux can be reprcsented as

o(t) = % [A.n cos(mnt/t) + B sin(“;‘nt/f)}+A®/2

where An and Bn are the Fourier sine and cosine coefficilent -,
and 1 is the period. The coefficients are determined froem
the Flux using the Fourier sine and cosine ﬂntegralé:_

An = 1/1! & (t) CO?(nﬁt/T) dt
-

‘ Y _—
and Bﬂ = L/vf ¢(t) sin(nwt/t) de.

-

A preferred expansion, in this cace is

¢(E) " A0/2u+_;'_ﬂ &as(nﬁﬁlT %_?“)'.*“

where




and e i B
¥n “'3rﬂt&n(5m/3a)'

Here, we speak ef the ncefficienrs Aq and C, As belng the'

'f‘frequency spectrum of the £lux. The larger the value of
"'*ione of the Hoefficients, the moxe energy there ia in the
ijlux that can be characterlzed by that frequency ‘Tha

ffrequency is give by n/y.

The Fouriel ceoefficients for the twe days are com~

‘pared in Flgure 25, where the discrete poinis have hean Jolned

for the reader s convenience. Two features are readllv eb~
gserved. First, since the form of the clear day data is’

not a pure‘simusdi&al funetion, there are higher freq&emay :

‘component : that make up the Fourier series. The claudy

day data shows that thers is Lonsiderably more enefgy at tﬁe B
hig%ﬂr fveeuencieq. as one would expewL, It ix 1nteresL1ng

te nQCE hat im the data we have revmewed to data, that1the

spectra . fnr szmllar wzalher corditions are remarmahly gimilar,

even theugh the flux traces are SﬁmewLﬁt aiss:nl-ar Apparently

there are charactearistie treqmenalas in the solar imsolation,
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111 CONCLUSIONS AUD RECOMME NDAT LOMS
for FURTHER RESEARCH

The iustruments developed proved to be well-

suited for maling the measurements of the solar flux.
Thry were able to discriminate between the direct and
scattered radiation. The data showed the expected
general features with regard to relatienships between
seattered, direet, and total f£lux. The nature of tha
temporal variations of the flux was a somewhat un-
expected result. Also unexpected was the number of
days thut were eloudy or partly cloudy.

Two recommends~ions for furthe: work can be
madé;, First, in addition to the temporal chavacteristiag
‘df tbe\f;ux, it would be of comsiderable value to he
H' &b;é_te define the spatial charactiristic: sguch that
-siéé-anérvelocity determinations can be made, thereby

completin ket the d3.ens¢o wal uspects of the chavacterlaauien
of the s lar radiation. T1ae b@COﬁd reaommandf-lon would
be to £'ad hattex means of vttftvtkcally anaiv2inp tha
flux mﬁasurementﬁ‘smah tnac_mew_'Lm rewporal aspecug of

the £lux could be presarved.
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APPENDIX A-1
TAPE READ PROGRAM LISTING

100 DIMENSION XK(2),D(10)

110 REAL NX(10)

120 ALPHA CC12),AC0143,ANS

130 FlieahNAME BISDO

140 DATA G,..Q’."'l'.‘ '.2.',"3"."4"’..5"’.'6.','. 7""'8""'9."'. P 2] "' +'./
150 DATANA/3 008102545605 Tes 13 erlleslSeslGerlTe/

160 JSw}

170 TL=D.

180 PRINT,' INPUT & OUTPUT FILES"™

- 190 INPUT.DL1.DO

200 | REAR(DI-100,END=SIIA

210 100 FORMAT(LEAL)

220 K=l ‘

230 X1 )=DIX(2IRD.

240 PO 7 I=lsla4

250 DOAJ=L,12

260 IF(ACI)ER.CLJIXROTO5

270 4 COWNTIMIE
289 GCTOT
22 § JuJ-l
G0 IFC(JGT 9207038

310 X(K)wlQ.%%X{K)+

20 GOTO7

330 6 K=2

340 Se=l o+ ew{10=J)

350 7 CONTIRUE

360 IWIXRC]ILEB.E0TOIA

370 TF(LEEQ 1 JH0T Oy

380 DOBIx1,9 :

390 IF(RCID)JNE.-BIXEOTCLS

400 8 COHTINUE

419 (GoTo9

420 15 TL~T

430 WRITE(LO-,1033T: (DY 2 k=]l09)

A80 103 FORUATIFSE .2, 90731

450 @ JSeJiel

#EQ ReRL13A100

TG S ye XL Ym0,

AED Lol L0l

00 DOILEs1 .9

500 il BDC(li=-§9.

510 IF(TGE.TLXGGTO10

20 PRINT," PROCESSING COMPLETE FOR".D0," LEWNGTH='" ,JS
530 PEINT," TIME 15",T

S40 ERINTS" HEADR MORE™

550 INiGT 4BHS

560 IFANSLEQ.THO'Y GO TO 25 ORIG
570 PRUNT»" BENT FILE™ OII,EIWAL PAGE 1y
BLO LeD. "VOR Qua

520 INPUT. LD




5060
610
620
630
640
650
660
670
6E0
690
700
710
70
730

JS=2

10 DO131I=1,10

IF(XCL ) EQ.NXCI)IGOTOL4
13 CONTINJE

GoTOo1l

14 DCIInS%(X(2)-2.)/710000.
GOTO!

2% PRINT.' BALANCE FILENAME"
INPUT.DO

WRITE(D0»100)A

26 READ(DI,100.,END=99)A
WRITELPO,»100)A

GOTO 26

99 STOPIEND .

1
'
i
.
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100
110
120
130
140
1504
160 1
- 170
160
190 2
200 100
210
220
230
240
250
260 3
270
280 4
290
300
310
320
330
340
350 5
360
370 80
380
390
400
ato
420 6
430
440
450
460
470
480
490
500
510
520 8
530
540
550
560
570
5865
590

EREE YT F IR )

DIMENSION X(10,85),C(19),R(10,16),¥L(10)

APPENDIX A-~2
DATA ANALYSIS PROGRAM LISTING

DIMENSION ES(2,50),BAC10:16)

FILENAME DI

ALPHA ANS

DATA C/0 ¢»136¢4597¢595T73¢8293+95,62.01,107+075T8+83,65.04,
TT 837

_PRINT,"™ INPUT FILE™

INPUT.DI

J=2

READADI 100 sEND=BI(XCLJ)s Il »10)
FORMAT(F642,9F 7 +3)

PRINTs" FIRST LINE™

PRINT 100,CXC(I,J)sIni,10)

PRINT»" USE 7/ DuMpP"

INPUTsANS .

IFCANS « NE MUSE™ Y50 TO 2
YLeXC(124d),

Jed+l
ﬁEﬁﬁ(DIJlGG:END”B)(X(l:d):1“1:10)

Zel0exXC1 2 J)

IFCXCl oI LEYLIGOD TO 6
ZmAINTCZ)/10.
IFCZWLT+X(1»J))60 TC 4

PG 5 I=2,10
IFCXC(I»J))BO»5,5

CONTINJE

GO TO 3

PRINT 100.(XC12J)sI=1510)
PRINT." USE /7 DUMP*:
INPUT »ANS

- IF(ANS JNELUSE" IGOTO 4

GO TO 3 '
PRIWT," TIME WRONG LINE 2t
K=Jd=]

PRINT LOO,C(XCIK)»i=1,10)
PRINT 100, (XC(I2dd)sI=l 10D
PRINT" USE / DUMP™
INPUTANS

IFC(ANS .NELUSE" XG0 TO 4
PRINT," TIME >",X(1.K)>
IRNBPUT» X1 »J)

G0 TO 3 ORIGINAL PAGE 18 .
Jed=1 ' OF POOR QUALITY

PRINT," 18 LAST LINE®"
PRINT 100:€CKC1+J3,1=1,10)
INPUT » ANS
IF(ANS «EQ «*"NO" GO TO 8
JT=d+1

DO 7 I=2.,10

XCY,d 3=
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600 7  X(1sJT)u0.

610 PO 21 JmlJT

620 YLeX{10,4J)

630 RC10,J)xX(9,rJ2 . )

640 X(9,J)nX(8,> : _ -

&50 RCBaJImXC T2 ) '

660 21 X<(7,J)=YL

670 NeJdT=1 .

680 " DO T4 J=2.N

690 FelX(,J)=INT(XC(12J)2)7.6

700 74 XUl J)=INT(RCL2J)I+F

T10 =2 ’

720 TO=X(}rd)=1 a/6s

730 XC1oJTIRXC o NI*+1 o /6

T40 D Izl

750 IF(JGE«JTI)G0 TO 73

1606 TJdaTO+(Jd~1 }/6« .

770 TR=X(12J)=TJ

780 IF(ABS(TRI LT 0 léé)GﬂTﬂ 70

T99 JTaJT+1

lole N=JdT=dJ

810 20 71 HE=l.N

820 T KT «K

835 Jh=JK+

840 b0 71 IsislO _

850 71 X{1,JL)=X(1,JK> , '

860 XCsddeTd -

870 DO 72 1=2:10

B8O JE =%}

890 JLma=1

900 XCYodInX(1, JL1+(X(IadK)=X(I:dL))/(6.*(X(! JKI-X(1,JLY))

910 IFCXCIA) el e «5 )X {1541 %=99,

920 72 CONTINUE

930 G0 TO 70

40 T3 Rl al =X 1s2)=1:/6.

950 DO 9 I=l»,15

PE0 9 HCls1defa41

970 0o 28 I=1.,2

S£0 DO 25 Jd=1,50

980 25 EE(l,J)=0.

1000 DO 12 J=ls15

1019 BO 12 1=2.10

1620 12 RCI,JInD.

1030 PO 17 JellrdT

1040 DO 13 1=2,10 "

1050 IFCACI> ) e T e~104330 TO 13

1060 IFCXCYad) aLT Do dXC1sJd) =00

1070 X s YRl JX%C L)

1080 13 CONTINUE

1090 22 DO 15 I=2,40 ‘ »
| omﬂmmg%

oF OOR QU
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1100
1110
1120
1130
1140
1150
1160

1170

1180
1190
1800
1210
1220
1230

1240

1250
1260
270
1280
1290

1300

1310
1320
1330
1340
1350
1360
1370
1380
1390
1400

1410

1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

16

18
101

19

31

a2
33

34
30

40

50

51

IFCXC(1,0)LT«D. GO TO 15

. IT=INT(XCL -0d)~4

RCIAXITI=RALLITIHRC 2 J) /76
IFCI «GT 3230 TO 15
LMeSO=-IFIXCXCI,Jd) 2726
IFCLM<} DLM=]

Ksl~] '
ES(KLM)ES (K, LM+ X(I>J) /6.
CONT INJE

CONT INUE

B0 16 I=2,10

RC1:163=0.

DO 14 Jmlis1l5
ROL256D=RCIL16I4+R(I )
REWIND D1

B8 18 Jwl,JdT
WRITE(DISIO1X(XCI2dYs12410)
FORMAT (F6 +259F7+0)

DO 19 J=ls16
VRITE(DI 2101 )3(RC(I»3)21Ix]1,101
PO 30 J=is16

BOG 31 I=l.9

XLCId=0.

IF(RC(3»J)+LE O XG0 TO 33
FLCL =100 *¥RBCT»LY/RB(35J)

DO 32 l=4,6 .
Lal=-2

- XKLL =100 %R(T1,JI/R(35J)

YLaR(3,J)-~R{T2 )

IF(YLJLE.O G0 TG 30

BO 34 I=5.7

LL»=1+3

fem]~1
¥1.¢102100 « % (R(LoJI-RILL,J) Y}/ YL
WRITEC(DIAIOY MRCLoJIa CHLCLI DS Im1 T
DO 40 Keils2 '

DO 40 L=2,50

LM=L~1

EE (K LISES (Ko LI+ES (K L)

PRINT.™ I3 THIS FIRST DAY OF MONTH"
INPUT»ANS

IFCANS EQ."YES")GD Tu 52

REWIND "AVE"

READ(™AUG" » 104 INT

L0 50 J=1s16
READ("AVG">1053)(RAC(L,J),1=1,10)
NT=NT+}

DO %1 I=2,10

DO 51 W=ls16 _ ORIGINAL PAGE I3
RACT»>UIRR(Is JI+RACLS J) OF POOR QUALITY
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1600
1610
1620
1630
1640
1650
1660

1670

1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790

52

53
54

55
104
105

41
103

<

REWIND "AVG"

GO TO 54

NT =1

DO 53 1=1,10

DO 53 J=1s16

RACI,J)=RC1, ) .

WRITEC"AVG"» 104)NT

DO 55 J=1s16
uRITEc"AvG".losacaacx,oa.z 1,100
FORMAT (14) ,
FORMAT(F5+159F740)

DO 41 L=1,50

1=(51-L)*20

J=(50-L)*20

WRITE(DI,102351,J2 (ESCKsLI>K=1,2)

FORMAT(RI5,2F7.05

PRINT»*" MORE DATA"
INPUT2ANS

IF(ANS cEQ " YES*)GO TO 1
STOP;END

67




APPENDIX A-3
DATA

Contents: '

MBQR Data. . . . . « « + « « + « « . . .69
Flux Data. . . . . . . . . . . . . .. .7
Hourly Average Flux. . . . . . . . . . .91
Hourly Raties. . . . . . . . . . . . . .97

Energy vs Flux . . . . . . . . . . . . 103
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)

_Legeﬁd:

TIME:

DN:
TH;
TH-1:
TH-2:
TH-3:
SH:
SH-1:
SH-2:
SH-3:

FLUX DATA

Tocal time in hours and decimal fractions
of hours

Direct Normal

Total Horizontal

Total Horizontal with OGl Filter
Total Hbrizoptal with RGl Filter
Total Horizontal with RG8 Filtexr ’
Scattered Horizontal

Scattered Horizontal with 0Gl Filter
Scattered Horizontal with RGLl Filter

Scattered Horizontal with RG8 Filter

All data in units of watts/m?




&

o

DATEtr 10 AuC

TINE

6450
6467
6+K3
7.00
T17
733
750
T67
T+R3
8.00
Eel
B33
B+50
B67
B8.83
9.00
9.17
9.33
9.+50
9567
Q.63
10.00
10.17
10.32
10«50
10.57
10.83
11.00
1117
11.33
11.50
11.67

- 1183

i2 .00
12.17
12.33

. 12.50
12.67

12.83
12.00
1317
13.33
13.50
1367
13.83
14 .00
1a.17
14.33

14450

14.67
14.83
15.00
1517
1533
15450
154647
15.83
15400
16417
16.33
16450
16.67
16 .43
17.00
17417
17.33

17.50

1767

17483

14.00
18.17
18.33
1R «%0
1Heh7
1HhaPT
19.00
19417
1933
19450

DN

‘0
hBR,
549.
59K,
38
HAD .
697
717
Tal.
756«
T74.
re
TR
810«
B23 .
B38.
83g.
BS4.
E6K.
BT4
BED.
B87.
gns5.
BHT .
909.
923.

9l4.

921 .
926.
935.
934.
931,

G524, -

934.
929,

‘937,

943 .
934.
92a.
926 .
930.
923.
Q49.
Q47
940 .
925,
914.
909.
gonr,
AR9,
902.
895,
T94.

11.
ESE.
B57.

g
560

791,
TT0
20,

0.

3.
467«
690 .
[V
673 .
6405
609 .
596«
5“15 -
517«
{432
365«
A6
1599

1.

s

[

19749

‘TH

VY

25 1Y
116.
143 .
174.
207 .
242.
274 .
312,
3ah.
37
qla.
(a6 .
Q82 «
515,
347
575«
605 .
632.

661 .7

690 .
710.
731,
755
T19.
BO4 .
Bl19.
#34.
651
B70 .
RB6 .
BES
BEE
B99.
GOK.
913.
917,
Q17
903 .
902 .
901
BREA.
891 »
Ba2 .
B63 .
B50 «
B19.
BEOS5.
TEB
TTF.
771 .
732.
G17.

104,

655
641 .
B3 .
506 .
575

542 . .

G
15.
69.
250 .
336.
eRe.
256,
2172,
172,
140 .
10#.
¥] .
51 .
3h e
18
U
3
0.
0.

THI

O
Al e
R3.

103
126
150,
173
1904,
220.
46 .
269,
294.
215,
339.
362,
384
405
425«
445«
4644
485 .
499 .
5164
531.
546

567,

575
587
598«
6l1.
621 .
623 .
624,
632,
636
OH42 .«
64 .
684
635.
634.
634
625 .
627
621
608.
598.
577
568,
555.
549
Sht.

517,

3B3.
73.

A
454

56
359
H0F .
3B8S.

66"

52
N9,
178,

239. -

206,
Led.
153.
125.
103,
¥l
6.
39.
27
16
10.
%,
£
0.

TH2

O.
53.
73
9l .
109
12R.
1a8.
168,
189

20t .
2R,
250 .
268.
288,
30K,
3217.
346,
364.
381.
395.
416.
426 .
439
454 .
a4h8.
HES
493 .
501 »
S14.
524,
534,
533.
534 .
5441 .
Sl
550 .
555
554,
SUG
545 .
544
537
541 .
534.
523.
515.
095
467 -
LTS5
a7l .
h6h .
Hh3 .
265.

61 .
39m.

390.
0l «
309.
350 .
330.
56
fid.
fl.
154
206.
177
159.
132,
109,
BE.
6.
52 .
5.
23.
13.
10.
e
3.
O

LOCATIONT B5710A
THI

\0.
43 .
60.
6.
93.
109.
1274
1aa.
164
183.
199,
218,

236+

253 .
271
2BE.
305.
320.
336.

- 349.

367
378
391,
£402 «
41 4.
429 .
435 .
a4s .
454 .
463 .
473 .
473
474,
479,
483 .
488 .
490 .

489,

4B2 .
H{E2.
481 .
474

L AT6.

a71 .
461 .
2453 .
437 .
a30 .
419.
A415.
410 .
390.
185.
60 .
351 .
3nz.
a7
T2
30%5.
“B8AR.
52
4l .
39.
136.
180
154,
137,
115.
93 .
T
60 .
45
30.
204
12
He
N
1.
'R

S5H

Da
37
hhe
a5 .
fdie

50,

50 .
n9 .
S4.
55

55.

6l .
59
6.
64«
GG
67«
6.
64
630
7).
63
[
6T
67«
6B
64
66 .
63
G5
65.
66«
Glia
62
69«
69
69,
6H.
1.
-9 .
-99.
68.
65,
66
63.
69.
66
70
73
B7.
£9.
el .
=59 .
i05.
S9.
106.
86 .
136.
153.
153.
97 .
B
Bl
104.
114.
97.
95.
Fa.

Hh3.
57,
fHS .
38,
32,
21.
16,
12,

D

SH1
d.
all

24,

27.
25,
29
30.
2B.
30.
33.
33,
37
36.
36.
37.
37.
39,
37.
38.
38.
42'
39.
38,
41 .
40 .
40,
37,
37.
36.
37,
37.
36
57.
36.

40.

40.
40 .
40 .
@l .
2.
42.
41 .
36.
39.
38.
{42 .
40 -
43 .
as5.
55.
58.
53.
67
69,
2.
B82.
55
104.
121 .
127
63.
55.
51
BH.
111.
101.
100 .
H9.
16
9.

5¢. .

AT
32.
25.
L
1.
e
3.
0.

SH2

0.
5.
17.

164 °

19.
204
20.
21.
272
24.
23.
25.
25.
26~
27,

28.

28.
27.
27.
27.
3z2.
27.
29.
2.

28. -

28.
28.
27.
25.
25,
25.
27.
26.
25.
‘29.
29.
30.

‘28,

30.
-99,
-59,

30.

26.

28,

26.
29,

27.

29.

3t

39.

a0.

35.

49.

51.

as. |

52.
a2 .
67
77

76«

50 .
42 .
40 .
19,
ng.
{40 .
37.
32.
25.
20.
18.
15.
13.
10.

8.

s

f4a

1e
0.

SH3
D.
13.
15.
16,
15.
16.
18.
17
17.
19.
19.
e2.
20.
22.
21
22.

© 23,

22.
21.
20,
27
21.
21 .
24.
21.
22.
20.
20.
20 .
‘20«
20.
21.
22.
20.
22.
23.
23.
23.°
23.
=99,
=99.
2z.
21.
24.
20.
23.
21 .
22.
24.
31.
31
27.
-99.
39.
36
4] .
34'
55«
62,
62.
4l
3z2.
2.
5.
40 .
31.
30«
25.
20
17
i4.
1l
il

B

T

[0

3.

2

[



DATES 11 AUG 1974 LOCATION: B57i0A

TIME DN TH TH1 TH2 THI 5H SH SHa SH)
T e hedy Os U e U Us Us v, de g
LEL.Y) 501 » Tte 57 a49. LI 3. 7. 11, 10.
LY S5 P17 Bl T3 60, 3. 29 18, Vhe
709 LT N 142 102 HI» T8 fd . b, 1B 1S
717 LY & 174 L 104 . 9. NE e . 1Re L5«
7433 A7)« 207 » La6e 127 108, afl. 2% 19, L6+
7«50 TO0. 24D 1h9. 147+ 125 fita SR Y. G
* 16T TRT.. BT3. 1944 165, 144, 51« 27. 19. 165
deE3 51 A09. . 217, 1RTS 161, Sl 29, 20 . 1R
RN 776 . Aan. 2073 AT . LEL o 50 27 a0, 15
Fa.l7 | T95. AR2 . AHR. 23R, . 001 52 29, 20 16»
433 | Je kI A13. 297 . 2HT A 5. 2He. 21 1T
B+50 .14 I A 314. RA6T . 234 . 504 29 21 16
Befx? ~ B832. L1:7 329. 289 £53. "57. 3. 22 17-
B.83 Ea4. S512. 361. 307. 271, 58. . 31. 22, 17.
9.00 B55 544 . I, 7. 287 60 . 3l PR 18.
9.17 BA3 . 576« #4040 . 347, A0 59 32. 23« 17
9.33 BI5. 60K, H2H. 365, a23. 6. 34, 24. 20.
- 9450 EE] . 633, LY Ui« 336, Gl. 33, 24 . - 1B
9.67 HEG . 663 . b464 e i199. 351 6lla 37 . 24. 21 .
963 B89 e 690 - 4Bk, 4146 36T 66 . 35. 26ha 20 - N
19 .00 B9 . Tites 503 . 433 . Bl 6T A8 7. ‘22.
10:17 890, TiIH. 517 486 393. T2 A0 . 39 23 .
10.33 90%2. i6T. S48 . LY N -#DHR e 45 al. 25
. . 10450 906« THD - 592 413 HE'T e The fi5a 30. 23
- 10467 910. 800 « 563 483 . H25 . 67 38. 27, 20 .
) 10 .83 907 gil. 572 -1 4320- T3 41 . B8, 21
.11 .00 9lE. B34 S58h 502. 643 . T&e 42, 29. 22
1117 Gl6. RATG . S97. 11 453, The 41 - eB. 22,
1123 924 863 . 607 K22, 460 3. a2 . 2He 20«
11 .50 928 . 6874 . 614, 5217, 466« T2« az. 29; “l e
11.57 923, RB3 . 619, 535, a7l T L L) 30 24,
1183 G2 893, _630. 540 . A7 T Ths ad . 28 ] I
F2.00 - 924. 902 . 635, 5046 . F3:3 % 78 N5 3. 25.
12.17 923 . O0F « 638. 549 AHD - B 80% LI 3l. 26«
1233 - 918, 17 Gh2. ~ 55H. HEF - 9. L1 at. 28
' 1259 930, 920 . 6&_8- 555« 493 a47. She 3. 30.
) 12487 920+« 920 . GAT . S57. hot « 93. 58. 39. 30.
182+63 920 935 . 635. §54%. 481 - 1T 1. 3. 24.
13.00 924 900 - K33 S46 . 460 . Bl . {49 .- 32, 264
. 13.17 21547 691l « 626 540 . 4376 19+ {4%9. 30 23. .
-+ 13.33 909 K77 6lA. 530 H6T « Hl. 5). 3. 24,
13.50 Q07 BTG 6144 527 465 87« 54 33. 26 i
13.57 GOH .- E63 e 6OHs SRU. 459 Bfia 57 35. 27. :
13.H3 695, BaG. 595.  Si#. 452, 9n . 61. 36. 29.
+ ) ' 14.00 894, B832. 593 . 5% HOT e G, 69 I 32.
' 1417 BEG. BE2C . sB2. - §500. 3. 102« T4. 43. 3.
.. 14.33 E . EQA . G567«  4FB. H2G. 109 Bl a5 3f.
- ' b 14.59 65 789! 555- ﬂ?go 419, 129. 97 86+ 45,
14037 BAQ. To. S64. H8he aA25 . 140 . 111 63 50«
14.83 B59D . Tl 525. as1. 396, 116« 95« AT« IBe
1500 RS2 T2 503. 432, JE0. 111, Q6. 44 Ia.
15.17 853. HHES e 483 BiS. 36%. 13l» $9. LT 3a.
15.33 Bafns 656 . LT N 358, 350 . 106 . kD0 29, 30.
15.50 BS1 « 51354 a8, 365, 338, 103, 108, 37, BB
1557, B5) . 6l (28 IRT - 323, 104, 113. 36 27,
15.8% 35, L ¥ 405« 30k, 307 113« 124, 37 30
16.09 £820. S42 . 384. 330,  28%. A1 134, e 30.
-0 - 1617 E03.4 Sih. 369 313. 274. 148, thls 43 33.
- . 1533 610 3I33 281, 245 219, 125« 135, 40« 32.
o In .50 THY. HH7 - 321. 277« anzs 130G, 155, Ak I
1667 Thn. a2l 301, 259, 206 . 138, 1571+ -2 37
1«83 . TOfH. J#) . 274 247 207 141 » 150« Gl e 384
17.00 X 349, BhT. 216 186, 13ite 155, . <3 I
1717 5. J1E. ARG . 165, 170. 14t . 153. 40 . 33
17,33 46l. 195.  138. 11E. 105, 97, 99. 3. 2l
17.59 4154 176 12R. 112, 9. 106, 101« a8, 22
£7.67 AOR. 193, 14, 121, 105 115 110, AR, gt.
17483 5940, 144 . 1848 , 109, Y 1idt, 106, < 25
11100 Ghhe Vaa. 105. 9t . TP, 107 92 . 3. 4.
M ) N fa 0. 23. L9 20. A3 85. | ¥ 4.
1E.33 Ay Al IR 15 15 i4. 19 15, 12
| A 14 231 . 1. 2E. Pl “2 At . 2% 13. 10,
1P .AT 3. ARt 23. 20 17 RET] 22 1. s .
LR (e R 13, 1% 11 Be | 20, 12 Te Fa
Yo.nn 114, fi. 7¢ . B s FE G G 6.
1917 kX 3. 3. e 2. 10« fie 1 2.
| UK I Q. b e 1. B B 1. 2

19+50 I [+ % Q. 0 0. Ve O 0. e




ot

‘

DATES 18 AU3 1974  LOCATION: B5TI0A .

by 2 TiNE DN ™ THI  THR  TH3  SH SHi  SHZ  SH) 4
&450 O 0. a. o s 0. 0 0. 0. !
667 490 61 a6, 36 31 22. &2 B 0.

6+R3 547, lla. g2. 75 61 53, 29, 20. 17+

7.00 6£01. iS5 109. 95. 0. 60 34. 25. 21,

. T47 £3% . 171 . 123 107 . 91 » 53 2T 18 15,
. T+33 679+ 203, 186 138« 10B. 57 27~ 1B, 15. :

: 7 +50 115 24D . 170. 14%. 1'250 58.' 2R 17+ 16

3 . Te67 Al 273 193. 1A% 143, 57+ 27 16, 14,

Py TSy 30T. 218 187, 1A3. 63, 2. 18, 16

K09 TTH. o e 10 239, 20% . ATR. .10 - 28, . 19 15.

8.7 797 372. 2603  225.°  19h. 65. 29. 19. 16.

B.33 H1l. A07. 286. 2a7. 2l4. 69 - 32. 20« 17,

R.50 &30, 44R. 312 A6K. 234, 7. 33. 21. 16,

HehT 3], hT2 . 337, 286, 251, T8, 5. B3. "20.

’ R+E3 243. - 502- as4a. 302. 266 Th 3. 22, 17

9-0.0 B854, S37. 378- ‘324a. 284h. . Bl 6. 24 20.

" 9.17 BRS5. 562. 395. 339. 298, fa. 37 4. 16

+ 9.33 BB6. 602. 486, 367. 321 4. ak. 28, 25.
G50 B8/ . 634. 846 . k1Y 337, 100. a6. 31« ' 2£B. .

. 9.47 BHY. &S5B. 460.  399.  2S4. 93, 47, ag. 26

: 9.83 R70. 704. 493. 426. 376 113. 7. 45, 37

10 .00 YD, TOH. A . J27 37R. . 93 . &LGe 30« 23

1017 907 T3 510. 439 . B9 . 96, 48, 3t. 24 .

1 10.33 898. 752. 525. 454, &02d 99. 51, aa. B4,

- ’ 10.50 897, 772. 539. . 4664 412, 102, 53 33. es.

10 .47 BB, TOL . 554« 478« 423 . 104 56+ 37« 2T
10.83 BO8 . 807 . 563 . 4R 430. 112 60. 38, 28.
11.00 900« B2I. 576 496. 440, i1l 61, 37. 28,
1117 904, B39, SB6» S06. - A4D. 112 . 02. . 37s 27,
1133 903 . BS& . 597, 516. 458, 114, 65, 38. 29.
11.50 Gl -1:7: 0% 637 525 865 117- LY T 38. 29,
11 .47 Gla.  B7B» 615, 531 . 470 « 114. 69. 3% 0.
11.83 gl0. BB3 . A17.* 533. 473« t14. . 67» 38. 29.
12100 92D . 897, 625, 539. L - 407 6. 37 a8,
. 1217 ‘QiR. | BGh. 627 543 479« 107. 68 Qe 27
o ) t®2.33 - 923, 902. 631. Sa4. 483, 105. 9. 7. d8."

' 12.50 929, 905« 632. SAT. L4 108, 4. 38. 28.

- L 1257, 926, 803. ° £3R. 546G HB3. 107, TS 37 28,
. 1£.83 - 915. B97. ' s28. S4). ATT. 109. 7. 37. 27

Rar

- 13.00 907. @84. B19. 535« 473+ " 110. 82. ag. 28, !
. 13«17 G1ll. B82 . Gle 533 {412, 1l4. B7. 40 - 1 i . |

13.33 911 878 . 613« 529-‘ 870 16, 98 I 2B.

13 .50 910 ET2 . 61l S28. A57 . 124, 102. A3, ag..

N o 13 .67 03 . 851, 596, 5144 45T » 125. 104, ho . at.
13-83 899. 835- 555. - 505. ﬂﬁﬁl l27l lll! QlI 3‘..
. : L 1a.n0 894 . B19. 575, A9, 453G . 131« 119. a0 . 29.

. ! 1417 B9 . B0l . S6HE . 484 . 4H2 B 135, 130. ale - 29.

. 14,33 BB5. Te2 . S85. 473 . 418, 1317, 136, 40« 27.

. 14.50 B77. T62 o 534, a459. AD7. 140. 146. 41 BB

. co The67 885, Ta6. 523, 452 . 39%. 144, 154, A2 30.
14.83  B73. T2, 508, 438. 388 154. 169. LN 33.

15.00 [ L] 104 4§93 . A2 377 166« 1H2. 85, 32.

15.17 BAS 675 NTE e 409. Is2. 171 193, L1- 32.

LIt
.

- . 1533 B52 . LYk N ASh. 393. 3a8. 177" " 202. 42 32,
15.50 BS50~ 616, R35. ATG . 332, 180. 208. n2 . 2.
. 1567  Ba9. 589 Alh. asa. 315, LR2. 2164 ag. 3.
™ 15483 852 . 565 . I . 342. 3048. 192, 223, 38. - 89.
1600 Akl 534, 374, 25, 287« 202. 2264 38, . P9.
1617 B37. 501 . 352. 305, 26%. 204 220 37, 27.
16.33 BRC. F.1. L 379, 285. 250. 209. 227, 35. 2B,
16,50 E07. 433« 305. @65, g32. 210, 223, 3a, 26 ;
- 1667 T93. 400 » “£R3. a4, 215 245, 217, a4, 25. 1
3 16.83 771« 363. £56. 22@. 195. 208. 205. 4. e5.
. 1700 ° 742, 334 235, BO3. 178, 205. 194, 32,  23. i
- 1711 9. 292, 207 178 158. 190 . 175 31, 23.
17433 Til. 263 . 184, 162, 140 . 182, 162, 3l. 21.
1750 691 . 249, 162, | 3 126, 164« La4. 29. 20+
1767 663« 195, 138, 121, 107. 148, 128. 28+ - 19,
1783 . K36, 1468, £15. 100« BA. 128. t07. BS. 16,
iE.00 602, 134, LU Bh. T3 109, B9, 25, 17.
\ 12.17 5612 104, TR AT 584 BE. T2. B3, 16,
3 bEe.33 S18. Tt 55 503 a A3, - 6h. 55, 80. 12.
LB.™0 ni'te 53 . 37. Jtin aon. A3. - D9 17« 11,
1857 A57 33. Bh. 2. 19« 27. 264 13, L 2
| ALk | 255, - 12, 1% - 11. e - 16 L0 Be
19.0/0) s Il b ey Se fla e T A,

19.17 i LY 2 k) 3. [+ 39 e A 2.

__P-AGEISW.M s O 0, . O. 0. 0. a. . 0+ 0.1




DATES 13 AUG 1974  LOCATION® B?TIQA

| © .y ow 1R T THE  THS SH SHE  SHR | SKD
& oA 0. 0. 0. 0. 0. Os 0, 0. n. :
LYL Y ABRA . o 0 55 S0« A3 Nt 2. 14, 13«
LYY 3] GShle 1Y e e Ly X $Ya hi. A, 1R« 1%,
. Ts00 597 . 37 9';- * 8BS Tl 63 28, 19y - 15
T.17 A2V | X2 117 1013 AT 59 AR, 19 1S,
713 667 290 . 141, 121, Q7. 1320 31. ale. 16
F 7 o) AHY . [N R Y | LY 1at. 124 B 32, - 1T
T+67  TO6. BAS . LET 1RG0« 1413 LT 3. 28 17
REL:EN YELT 30 . 2134 1E2. 140 $10% - 2B 2Y.
3-00 73R 3‘53- CoANS. 817 ]9[- 145, fll . LT 35,
Bai7 TAK . 39t 275 215, ROK . 150« 65. ah. a5. -
- #.33 205 . 235. 1561 135, 119. 157 . a0 . TO S58.
R.52 849 292 . 138 120 | REY N 18, 124. 10§« H3.
BAT 205 177. 115, 93. ’/f. 121. 17 6l ab.
. [ 24 ) 793 - 520 3A3 . 310, 2748, 183 . 77 49, 39.
E . . LT C R 9.00 T96+ 553 . C3RT . a3l . 294 . 198, BT 55 A3« .
. . 9«17 TGhe 657 a6l . 395 34D 2R3 . 129, 90 T3
. .33 255, w17 J2t. 285, B63 . ILR. 167, 126, 104.
.50 17« 385 . b, 328« 349, 393, 216 159, 132, - -
9.57 bl 1 ) 773 542, BEP . hi2. =99, 197 110 B9’
Q£ 43 . L34 ) ET3 h05 . AT . 2 7. LN A% 34.
. 1000 BAS » 704, £90 . H20 . 375 .zl EG. Al 3.
. i 10.17 BAS. 722. 506. A35. 3EH. 289,  95- A&l 31.
. . 10.33 1872" YL L 523, 451 « F.1s BN £233. 99, 43 . 4.
T ' [ 3 1 ERL . 76T 536%. 4Rt . #10. 23R. 100, 2. az.
v 1067 1.3 TRA. 549 473, 522 2h5. 107« 42 32
10.83 892 3L 563 4a . 438 . 24 . 113 43« az.’
11.00 GH2 . 1201 571« 490 437 . 249 117, 4%« 34. R
1117 BY2 . 6831 . 5749, 500« LG 253 . 118. Q4. 33«
1132 SO g4a4 . 991, 508 452« K. 183« A3, 33.
. 11.%0 Y06 . .= 1.90 598, 516 HR0 . 252, . 127» &1 3l
1167 9372 . BET e 605 582« HNES e 295 134%. 42 a3.
: 1163 S16.  BRl.  -Alle . 536 472 255. 137, 42 32.
5 . : 12.00 919, BE3, - 6BI1E. 529 473 246, 140 a0 . 2. N
i . - 12071 You. BPa. 6l6» RS HT2 . 2al . L&ins ad. 32.
1233 912. PRA . 618, 532. LT . 242 1490 LT 3l
- . L1250 G195 23400 20 533, 475 242 155 Ale . 33 .
o - 12K il EEARs - (16 530, 873 . 23h. 159, L1 2. ¢ )
12 «R3 1 ARd . n 9. 532 ni2e 24Y . 170 . 43 31. »
: 13.00 Gg12. R79.  -HiSe 526. - AT2. 248. 179. a3, 3. *
- . 1317 Q4. B72 . Al2. 525 LAR. 253 . 194 A2 3. N
_ 13.33 90¢. BRT » L1 LY R22. LT 260 . 205  4ld. 36 E
Y 13.50 -93?-_ #55. AD0 . 518, hSke £ 217 flﬁo 4.
i 1357 903 » Hah. 590 507 hSZ . 275 225. S 3.
) ' T s 13.83 93458, R3f. 582. 501« LN 2681 . 2430 . ASe 345
. 14.00 903 . [:3 3 ST a90 « 438 282 2aga 4f « e
. laett B9Es FOO0 « 561 . 480 . THET . 295 267 a5, 32.
- - 14.33 901 . THRL . SAH. 470 . H20 . J0&. 2B0 . ake .
: 14 .50 g9a. 161 » 533, 460 no't . 1. 292, dtdy 2 34
. 14.67. BRI« 737 51h, afidye 393, az) . 299 43 . 34
. . . 14.8]) HHEH. 721 . 505. 433 . 382, - 332, 310, LT 33.
£% 15.00 BESla  SBA. A3 ALG. 369, 341 « ek B h9. 40 ..
- 15.17 ETL . 656 a0, 404 358. 303 117 a5 35.
1%5.32 65 . 6;‘54|‘ N5 . 393. 388 64 326. - {49« 40 .
- - 1%50 R&H 511, [T N 369. 32¢. A57 31T Ab . a5
) ) 15«57 £57.. 567, 413 394 J15. 361 . a2l as. KL
. 15«43 B35, 551 . 38, 333. 295 358 311 . h5a 33.
. 15,00 Rla. 515 3A0 . 313 277 355 308 . H5. 32.
16k B2 3. NG 300. 266 358., 296 45 32,
. . }16.33 TG £5R . 320. 275, . R4%. 3%, 279+ G e 31
4 . 1650 . 199 a3 . anz. 240 231, 331 . P&E . alia 3l .
{‘}! LYY T8 . 397 299, RADS Ald. AT, 250 . LYY 3t
16 .63 TaTs a59. 252 217 . 190 UK. 234. LN 32 '
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£ 16.67% O 116, BZa 0. &k 109. 18, 64 5D0a .
T2 16 B3 2 [ 1.0 ade a1« 40 s T2 50« 40 29,
£17-00 Be 55 3G b 3% 28 60 AP, 30. 21
1717 EUBe. 231 166 14%. 123 5% 3B, 31 21
17.33 1. _ABs d2e . 28 £5, abe. 2. BT 19 *
1750 B 59 L 4. 32 5B« 39 32 244
7467 Qe T6 5% ., ATe A2 T3 5% 43 . Al e
' 17.83 2. 58 40, kI3 3. S8 af. 32 B4
ﬁ 1800 1 e B E9 RGs 21. 29, 24 Els 16
YBGE ig;; ag. g:} £9. gs. 1133. 27. af. ?a. 1'3.
. -3 6. 3. 24. Ae G Se 19 Go - bR
-E*L(}KNPJ" UBLIM 16+50 0. ide 9. 2. 6. 9. 6. 5. to
i QOR 1867 14 6 5. Ts. 6e 4. o Za 1
ofF ¥ 18.82 0. 5. a. 56 3. 3. 3. 3. 0.
19400 [V 0. Te O« [ L1 1 [/ ] Qe [+ 1Y




{;

L

DATE: £4 AUg 1974

TIFE

567
583
6.00
617
8«33
650
6.67
6«83
T+00
T+17
733
T 50
T67
783
8.00
5.17
B33
B+50
Beb7
B.82
900
V117
9.33
9.50
9467
.83
12.00
10.47
10.33
10 .50
10 +67
1083

- 3100

1117
1133

1150

11 +67
11.83
12 .00
217
i2«33
12.+50
1267
1E.B3
1300
1317
1333
13.50
1367
13.863

14.C0-

18417
1433
§4.50
1967
14.83
15 .00
1517
1533
1550

‘A5 e5T

1583
16 .00
1617
1633
1650
16 .67
16.83
t7.00
1787
1703
17«50
VT +67
17.83
18.00
k817
18.33
18.50
18+.67
1B.83
19.00
19«17

BN

G.

-1

3.
164,
2Bl
370,
445,
502
555
59%.
638.
675
TOA4.
783,
1‘“.
759
778,
500,
128,
Bl4.
B29»
BAZ.
B54.
B&2 .
B&B.
874 .
BBl
892.
897
902
904
936 .
909!
913.
9;1'
S e

0% -

309
908
9.
909,
B%1
B95.
B892+

BBDI .

B .
BOB.
B870.
BTl
856
866+«
859,
B8~
863
858«
BS54«
857
B52.
BAGs
B3B8
B27a
B21.
BGS»
795
TG
TE2.
TaB.
Tl
687,
668.
646,
615
583
547
50%.
a54 .
384
895,
L8%.
AZ.

B'

[+

TH

O

3

L X

12
BB.
435,
63.

ol
lao'
l‘?.
l81.
221
254.
297«
330.
383.
A0G
870 .
151
510+
558.
564,
590
6l4a.
638,
669
691 .
T23.
738
760
T8l
198
B10.
830 .
840.
852
859
862«
B6R
B70 «
817«
BT5 .
B78.
BB7.
B94.
921
BS2 .
BAD
83l
8230
791+
116.
156 -
3T
7‘0-
605
663 »
644,
6154
5685«
559
532,
499,
474 .
AT+
{28
370.
338,
318.
£288.
£3%.
£O1.
168+
132.
102,
TTe
S84
s
34.

194

8.

Da

TH

0.

LY

.7}
10.
18.
30.
4%.
6T
's.
106 »
131,
156«
181 .
2i0.
235,
BTl
289.
189.
97 .
3640,
390.
399.
Al6e
A35 .
A52.
471 .
ABT
507
528,
S3Y.
550
561
574
588»
592«
602,
608
603-
Gl
616
619,
619.
68‘.
627
632,
653«
608.
601 »
589
581 .
S56E «
550 .
53 .
523.
504.
AB6«
471«
A56 .
A35.
A17T.
398,
380
356«
A3P.
340
A06.
266
242
228
205«
171
143
123.
96.
T&.
S
41
3t,
BYy.
17s

2

0-

THR

[ 1
LT
Te
9-
19
29,
Al
59
Tia
92
112,
130
154,
177
198.
228.
243.
159
15
303.
329.
337.
351,
AT0 .

380.

A01L
A13.
433 .
444 .
456+
461 .
ABO»
4B6~
500 .
506«
518,
518
519.
524.
5264
527.
527 L
530.
534
538.
557
519
S5il.
500 .
494
ATG.

-RG6Be.
455, .

444,
G429
413.
a0l .
a90.
3704
354.
dale.
32“-
303 .
:1 ) B
290,
2GR
220.
207
195,
176,
SAT.
124 .
107+
1.
ﬁ@a
Sle
36
Ji.
¥ I
164

b

0.

83

LOCATIONT 85710A

THY

0.
-
LT}
T
6+
26
35
49
86
80.
1o00n
115,
135«
154,
175
199.
213.
144.
TG
£68.
£689.
&06.
309.
326,
338,
353
367«
384 .
391 .
ansS.
416,
A23 .
432,
ANddi.
A48,
A58 .
457 .
A6t .
464
A6S .
A68 .
86T o
470
473
AT »
{92«
461 .
453,
A4g .
A437.
ARL .
413 .

393,
380,
365
35848
34h.
327
313,
300,
283
267
B56.
294,
B3l
198+«
181,
169,
152
128.
110.
92,
T4
57
43
33«
85«
17,
11
1Y)
0

SH

0.

S
[}
15.
17,
Bl
EB,.
4.
3t
4.
42 .
37.
45 .
a7
54
57
EB.
65,
80
69,
The
s4.
ST
59.
53,
56
56
5?.
53.
5‘, -
57,
2.
59«
62«
(3]
63 -
66
63«
68,
6%
Tl»
T3,
83,
93
112,
149.
180,
96.
1.
95,
14
70.
65
[ 31
63
0.
60 «
[ <
554
5‘8-
.1
60

2.
105,
B6 .
68
67«
m.
81«
59.
59
59
Oie
43 .
A58
35,
I
Al e
P

B

.

SHl

[+ 1Y
A,

10.
13.
13,
13.
£0.
19.

16,

24,
ga.
Ba.
28.
32,
39
3B.
37
53
““'
A6
5.
4.
32.
32.
34.
89.
33.
33,
4.
32.
36,
a2,
at.
an.
38.
35w
39
39.
36.
QO.
43«
50
57«
69.
ca.
15+
60
53.
57
45.
39
38.
36«
37,
B34
.
1.
33-
33.
38,
ae.
36
A5
T0 .
55
39.
A2
A9
61
3%.
39,
36,
30«
29.
Bl
BG.
23,
P’j.
154
1.
O

LAt

368

0.
s

&

.Y
1B
1}
4.
4.
13
[1.2%
18.
ls'
2l
BS5e
3t
30-
30.
L1
2.
35.
-
27
B4
B2
24
B&.
26
B2
B,
25.
25,
25
BT.
£27.
29,
2F.
28'

-29.

B’.
30.
b 30
37
Adl o
54«
Ta'
10
45.
‘o.
A3,
sa.
£E.
£8.
BT
7.
BSe
85,
27.
23.

-7 I

2B
24.
26+
s
s“.
43,
30,
2.
38
al.
2%,
B6s
£B.
23,
19.
20-
IB.
80-
18
18

1.

u-

16+
16»

17,
15,

'5-
19.

18.
17»
19.
19.
B0
22
26
3‘.

ad e

57
24,
3C.
¥ %
29,
20-
.8'
17.
16+
16
15,
ls'
17

et trul




- ¥

DATE!®
TIME

5467

5+83
&.+00
Se17
6+
6«50
6467
&.83
7400
Tl
7.33

* 750

T 67
T.83
8400
BT

- B33

8450
B+67
8.83
900
.17
933
P50
.67
9.863
10 .00
1017
10.33
10+50
1067
30 .83
11 .00
.17
11433
1150
| R A
183
12.00
12.17
1232
13«50
12.67
I2.83
13.00
1347
13.33
1350
1367
13.83
14 .00
14.17

14.33

14450
14+67
14.63
15.00
1517
1533
1550
15267
15.82

1600

£16.17
16432
1650
V6467

‘1683

17 .00
1717
1733
17.50
1767
1783
18.00
1817
18.33
18.50
18.57
1863
19400

4

£5 AU 1974
DN TH
0. O
ke L
3 8.
143, 5.
/44, 24
338. ale
aigs 64
AT4. oLl
$25. - 113,
567 150«
609, b76.
637, 215,
665+ 847
690. 278.
T16s 316
135+« A6,
754 384.
767 A16e
779+ 252
788 462
805« 513,
Bl6. 546
qu. 572.
833. 604 .
6424 628
BAB. 658,
857, GEO .
861« 709,
B68. 726«
866+ 751,
B&%. THa
878, 787«
B875. 796+
BB2.+ B13.
Bl6 B27 »
B75. 838,
BE3 « BaS.
BEOD. 850 .
879 8556 .
B84. 864,
BB2. B65+
B78. 664
B15 B62 e
B72. 859«
BTG BSE.
BT7A. B85t .
BTT» BAD .«
BT, 835,
673 BlS.
871, 806
865 186
BG5S T69»
B850« T54.
B56« 131«
B49. 7.0
844 686«
BaB. 6584
B26e. 6344
B2l . 612,
812, 580«
T95. 550
791, 516,
770, 485
168 A58«
750, a1 Be
738, 389
TiH. 353
TOR . 321,
659 285.
637, 244 .
08, Ell.
591« 182
540 151,
505 119,
AN9 93
HT. 65«
i 43 .
£21. aa.
185, S0
18. 15,
O- 0.

TH2

[ 1

8.

[:
18,
16
7.
39,
56
684
8B«
506 .
129,
149.

164,

189.
204.
289,
250
1.3
EBB.
306.
386
342
359,
373
393,
408«
423
437 .
Al
A58
Al4.
481.
A88.
497«
504,
507
513
517,

S18. .

S8U .
523 .
52‘ L]
Si6
519,
512
507
501,
A95.
4BB .
HT3»
AGG -
a455.
LRE
428«
41

T AQD.

380 .
3GB.
A48,
332
alg.
294,
BTTe
253,
234
213
194,
173«
149,
131
112,
96-
76.
S50
Al .
3l
20.
15.
Qe
0.

84

LOCATIONS 85T710A

67«
15.
T3
M.

70.

TT .
75
17.
18‘
T9.
?1.
B3 .
5‘-
11209
Ble
B2,
19"
B2.
T
18.
TTe
TF-.
?9.
T8,
1.
T4.
69'
The
T2,
70,
10.
7i .
68.
68.
64.
63 .

63

58'

63

5
5%
554
45-
H6.
at .
a2.
ar.
22.
21,
i
4308

S5HI

[+
1.
A
I)e
11,
16»
£6,
: 39
18,
2S-
22,
B7.
ag-
28
0.
29.
35.
34
36+
36+
36
37,
37
35
37
41,
37
a0 .
A8.
A3 .
40.
Qs'

e -

A5,
Al a
46«
45'
AB.
46.
48.
50.
49,
54
51
58
S50«
50'
52,
a7
118
AG.
A?.
SOI
ASe
46
46
A2
AS.
58,
a?.
A6
qé.
A6
A7
qa.
A48
AT
45.
Ade
Hds
4.
41 .
al.
i
31 -
£8.
B2l
| X

B &

is
[

Bho
ET.
25,
29
BT
B9
30,
3g.
X

32,

30.
344
33
34.
34
a6
35.
37.
51.
37.
38.
38.
42.
Lix
42,
39,
37-
3B
3Te
38
35
36s
36
33
33.
6.
33
33
A5
B4
a5
ae'
34-
30.
0.
all
28
BYa
28,
BT
26
25
23.
20.
20
16
14e

A2

0.

[+ 1]

0.

2h.
25.
23,
24.
25
85.
25
ES,
£3.
2y,
B4,
22
84.
£20.
23,
22.
21.
81.
£0.
19,
BO .
19.
16,
17.
14.
‘5.
| -1
Be
i
6.
Be
£
0.




-

OF

mﬁﬁmb
1% oOR

DATE: 26 AUG 1974

TIME

567
5.8)
6400
617
§.33
6«50
667
603
T.00
Tel?
T+33
T+50
T67
T.83
8.00
B.17
8.3
8.50
B«67
B+B3
9400

917

9.33
950
9.67
983
10 .00
10,17
1033
10 .50
§0.67
10.83
11.00
$1417
1133
11450
1167
11 .83
12 .00
182.17
1238
i€ 50
1267
12.63
1300

13417

1333
1350
1367
13.83
14.00
1817
14.33
14.50
14467
1483
15400
1517
15+30
1550
1567
15483
1600
16417
16,33
16450
1667
16.83
ET.00
1717
17.33
17-50
17.67
1783
14.00
LB.17
1633
18.50
1B.67
1H.03
19.00

DN

O«

2e

A
96
198
294,
315
Al .
S02+
549.
5C3.
625.
656
687
706
T35,
TS2e
T12.
189,
an.
B17.
BR6.
B3 8.
BaGe
B854
B59«
863+
851
873«
B7T»
BTG
Bi5 .
BT
BB87.
B9
BG9e
(6.
E94.

. B95.
. BBG.

888«
890
[3:4 2%
891«
B84
B89,
B8E9.
B2
B90«
B93 .
B8l
873
B6T
671+
B63 «
BGD
854
E39.
B39
635
H22n
B06G.
7934
767
T65.
756+
T4 e
T50.
TO4e
GEG.
639,
596
H6ft.
517.
G6G -
200
ARG
BRA.
106+

.

O

TH1

THE

Qs
S
Te
10.
18,
25
9.
53,
57
59.
106,
130
146+
16T«
190,
£ile
232,
2AB.
B2,
291 .
312,
328+
352«
367«
3E3.
399
413 .
A2l
A3Be
853
A6A .
573,
483 .
492,
501«
507
511
516+
580«
511G
581 .
5248«
521 »
523 .
519.
Sla.
513,
505,
A96 .
491 «
HB2 .
L8468
A55.
447 -
434
ALl .
AQG.
285,
370«
353 .
337.
V6
298
280
257
257
216
198.
176
156
133,
12
92.
T5.
57
a9,
29.
16
1D«
5.
O

LOCATION® 857104

THI

0.
LD
A
Te
17
23
3.
L.
5.9'
TTs
5054«
114,

T 1B,

(Y113
168,
IM.
203
219,
242+
256
£T5.
PEY
309
32K
338,
351«
363 .
376,
386'
200
{08
aivTe
HRT.
A34 .
HAZ .
HAB
A5) .
NS5
459,
458«
460
463 .
462 -
860
459«
A53 .
451 .
445
AdT.
438«
424
418
401 .
8394.
380
369,
354
339,
327.
311
£93 e
B9
B60
B45.
286
226«
19}«
174,
154.
133
7.
$8.
Ba.
65
4B
3T
2.
17
11«

G-

O

SH

[ 1Y
b
L'
the
18.
€3
ag.
34«
36
43+
40«
45.
as.
A8«
2.
m.
56+
53
60«
5%.
[
640
65
67
65
1.0
65.
10.
68'
T2
The
The
TTe
The

TO» -

T6»
T3.
15
5.
6‘0.
T
T8
TTe
TTe
TS5
T«
T2
16
Téaa
T0.
78.
T e
T6-
Tl
69»
T2
6T
70+
67
62
60
6l
59.
60.
:1: 99
58
50
Sl
sa.
L.
3
LT
48
ﬁo'
34
30.
2.
19
16+
oy»
[{ N

SHI

Os
1e
A
9.
15.
17«
16.
2.
20.
85.‘
B6.
29.
30.
32.
35-
29,
35.
38,
3a.

.35,

38«
36+
[
al-
39.
3%«
39
ao.
a0
43
A2
LN
aTe
ATe
A3«
h6
LYY
Al
45
45
a6.
49.
AB-
A
4T

‘45

A45.
Aa.
LR
42»
a45-
43
444
Al
aze

' A2

43«
&0 .
a7
38s
49.
36-
35.
35
34
4.
31
29.
3'.
POB‘
an.
che
85,
Bh e
el
18,
1Ga
Las
11
fis
0.

5He

([

0.

Be

T
11e
14.
13«
15
T,
20,
21
8).
23«
23
5.
24.
26
-1.3%
28.
£7.
28.
28.
31

Se
30.
a0.
32,
30.
3.

33.

32.
ad.
36
a3.
3%
35.
3“-
33,
35.
35.
36
A%.
37.
35.
34.

© 35

33«
35.
33.
3.

33,

3.
LT

T 2B.

3d.
ag.
at.
32,
30.
29.
27.
28,
2B+
27,
B6o
26«
23.
B8
22,
B3,
£3.
BO.
is.
IB.
17«
15
14.

.9'
Ts
S
[+ 39

SH3

v 0.
140
(£
12,
18-
3.
15.
16+
17
16«
17
17
18.
l .n-

L 20.

£l
19«
i9.
20
19
20.
BB
ea -
23«
a“.
22.
19.
23,
-1
Bla
B2
2“-
B3
2he
BS5s
25
2‘ L]
23.
2l
23,
-1 0]
204
22

£A.
20-

l:l




.

- e .

DATES J0 AUC 1974

TINE

5«87
5.83
6+00
6=17
633
&+50
6467
683
7«00
Te17
T33
7«50
T67
T83
6400
Bel7
B.+33
8.50
B.67
8.83
900
Q17
9.33
.50
9.67
9.83

*10.00

1017
10.33
10.50
1067
1083
11 .00
11.17
11.33
1150
11461
1183
12.00
12.17
12433
1250
1267
1283
13 .00
1317

. 13433
13«50

13.67
13.83
1400
L4117
14.33
14.50
18+67
14.83
15.00
1517
15.33

. 15450

15.67
15.E53
1600
617
1633
1650
L6567
16«83
1700
1747
1733
1750
1T«67
17.83
18.00
18.17
1633
18.50
LE6?
1LB.83

(L]

D
| 1
Be
Tha
169,
260 .
JBR.
312

- A3,

B06.
5504
589.
GB0.
645
666«
692,
710.
128.
T43
T63
770
787
808.
B2
B34,
B46.
B60 .
B6A .
B73s
1.0
BaZ .
B8O
686
B892,
BOL «
B97.
BHE.
887
6944

<

BS0 .
887
BE88.
893,
£90.
891 .
BEB.
883 .
BSR .
B5%.
8L,
830.
827,
819
BiO.
B4,
791 .
185,
781
TTée
766
755
T40.
721 .
695
6BB.
675,
656
625.

SO0,

‘564,

523,
Q90 .«
H27 .
332,
870
204«
133,
58

Ge

™

De
o-
S
19

ITe

54
Tde
85,
11l
138.
170,
203.
235.
270,
L.306.
JAl s
373
{06 «
L.Y-1- 11
376
509.
540«
572.
603,
634,
660«
690'
TiRa
T4H0
61 .
780
T4,
B80T .
B26.
832.
849.
BS6
860 «
866«
865
BT3.
B70 «
B69«
BES .
362 .
8565,
BAE .
832
816«
8O3 .
T89S
. T65.
T45«
T26
100 .
6T
648,

T 624

597,
572 .
539«
5094
f75.
LLL Y
404 .
373,
al.
04 -
B3
=38
1596
162 .
135«
160,
6B,

50
3.

19.

10«

O

LOCATION®. 657104,

TH1

O

1s

&
15
27,
a0 .
51,
63«
79,
99.
128
1ak.
170
194.
£218.
2an .,
267
G958 .
3i6.
339,
364,
387,
406
430«
450 .
470«
490 .
507«
526,
541.
553
563 .
575,
588.
593,
604,
609.
513
Gl
619
S22
619,
619,
617
614,
610,
601 .
594
583
5744
561«
548.
534«
516,
501
ABA.
#4655
A47T .
A28,
410 .
386,
366,
341.
3iB.
B9C.
€68,
B45.

~ ERO.

191,
166«
141 .
117,
97.
T3
52
35.
23
14,

6e

0.

THE

Da
3.
G
15
86.
37.
LY
55.
Ths
£6.
104.
124.
1a4.
1865,
185
B2Q7.
227«
ThHB.
270,
290«
312.
129,
352.
368-
386.
405«
422 .
435,
452
HES .
ATd
KE6.
497 .
506«
511
519
524,
527,
530.
531.
536.
533.
532
S28.
58%.
S22
518.
5182,
503 .
A9,
483 .
47Tt
A60 «
H48.
430,
416
400«
383
367
353«
3az2.
313.
295,
272,
51,
232
211,
195«
[¥.1.1
143
2.
10t .
B5.
66
44 .
AR,
£3.
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451 .
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DATE: 02 SEP 1974
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374.
390
418
Ad4.
A4
46T«
A84.
AFT»
509.
525
536
54T«
555.
561«
566
5584
5713.
580.
593.
587«
588.
568.
5654
564
S63 .
554 .
S54%.
537,
H526 .
508 .
497«
481 .
aT1.
Q8458
A3S5 e
817,
397+
378
355,
333
317.
2945,
BB
E6T .
238
11l
105,
109
95,
63
33
£4.
19.
T
O

THR
0+
'
2.

10.

15
-1
Al
58.
T4.
AT
57
L1
£35.
60,

84,

108,
131.
106
B67.
2748,
292.
Gl4.
327«
349,
A6 .
375
393,
407«
aAt6e
A28
443 -
452
451 «
AGG .
AT
ATT -
/80 .
483
490 .
S00.
497«
Q%6
A7
ATB-
473,
471«
466+
A63 »
AST .
[A2 .
AZ 7.
A20 .
A0G.
395+~
37T
367
350«
335,
31%.
300«
Cle
B6Ta
247«
235«
B2 .
20L.
.
Bfie
Qie
19
51,
26.
EQ.
15.
[
O

9¢

THI

[
[+ 1Y
3.
Te
10«
17,
32,
ABa
(-

as.

57
50.
113,
so.
B3
97,
119.
105«
23z,
844,
256+
275
2BG.
309.
ki3 %
332,
34T

359. -

369,
381 .
392,
402,
A10
227
420
A28 .
A26.
A26 .
AdA.
44] .
539.
A308.
&823 .
fi23.
420«
418,
412.
a410.
A02.
%2,
2379
370
358
351«
334,
324.
309.
295,
£81.
265,
246
RAY.
217,
207,
152
174,
85,
TG
80
T
45.
ag.
16+
13

de

o-

5K

0.
O
Se
16.
4.
38.
S0
e
TTa
TE»
92,
9T
116+
117,
155.

T 188,

E2B.
178+
184,
JT0
168>
173«
178.
83,
§93.
196«
2082,
20AR.
210.
210.
Bla.
Bl6e
219
BR3.
229
£35.
237,
BAG.
270,
281«
B&la
BET0.
BE3G.
236,
230.
231,
BE23.
223,
B&4.

‘BE3 .

221,
225.
222.
223.
2E26.
227,
208.
BB6.
228.
23&»
Bal.
£31.
228,
233,
234,
BES5.
131
116.
126,
1EBe

B85«

A4,

34

25.

[ X

SHe
De

Re
T
1T
11 ™
7.
31,
A2
42 .
AB.
AS.
57
68.

108,
13g.
7.
BR.
67
&6,
67
6T«
67«
68,
69+«
70.
70,
68
.11

70, ,

Tla
T3
T3
17
19,
Bl
B7.
101
109,
9.
103,
67«
B3«
19

The:

T3»
T
Te
T0.
67
6T
66,
64,
GAe
654
Sk
60,
60
61
59,
&l
60
644
69,
T3
60«

53+

554
57
8%,
BS.
20,
15,

Qs

SH)

T
0.
e
Ge
B
iSe
20,
29
3L.
£9.
3.
36
&3
47.
&5
.1
OA.
?4.
6l
ATe
45,
46
A5
[ I.9
aT.
1.0
4T
4B8a

, AT,

&7,
Al e
AB+
49,
5l
52
54
56
59.
TE.
T8
Tle
T5.
60«
57
55
53,
50
50.
AB.
49.
49«
A8
L1.33
44
a%.

46

32,
[ 1
83 .
43«
43 .
48 .
Lt
RE
50
55
A4«
40
A2
fdie
37.
20«
Lite
Il
2.
O




2

HOURLY AVERAGE FLUX

Headings correspond to flux data tables.
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ORIGINAL PAGE 18
OF POOR QUALITY

LOCATICNY 85710A

DATES 1O AUQ
TIME DN
Y widi} D
£i o300 1734
e LY
6400 T92.
900 ARD .
10.00 904
11 .00 9294
12400 - 933,
13.00 93h .
14.00 907
15,00 * 570.
15430 It
1700 24 .
13.00 ﬂi" »
14900 2E.
TOTAL 9159.

1974

TH
[} Y
3D
ittty a
430,
6H1R.
Thb
HE9.
910.
RRA,
ROR »
At
310.
Ba9R
Tl e
2
L3-1-2 I

LOCATIONY B5TEQA
DATE: 11 ALG 1974

TIME pN TH
5.00 Qe [+ 19
500 176 k-
700 683, R4,
8.00 H12. #430. -
9.00 HB75 . A19,
10.00 902 . T70.
11.00 928, HOE .
12 .00 926 . 0f2.
13.00 910,  B75.
14.00 Lk 800 .
1500 OB, fdifi e
16.00 746, #1451 .
17.00 591 . 234,
1800 197, 46 .
19.00 21. te
TOTAL 94Ra. AY04H.
LOCATIONt BS710A
DATEt it AUG 1974
TIME DN TH
5.00 O O
600 173. 29.
100 ABE. nEg.
2.00 B15. AZB.
2.00 B73 . 6i6.
10.00 E97. T6D .
11 .90 90T . 658,
12.00 922. 900.
13.00° YT . 67
14.00 By . 773«
15.00 B37 633,
16.00 Bl2. 589 .
17.00 697, 246,
14.39 459 T 70,
190} 23 2.
TOTAL 9915, AESD.

LOCATIONE Bs710A
DATEY 13 AUG §974

TIME
%400
[ Xe 4]
YA ]
5.09
9.00
1130
11.00
1200
11.00
14.00
1% 110
15 .00
172000
18,00
LYy
TOTAL

DN

[+
171
ARG .
wife
h9a.
[ M X
GO0«
913,
SOH.
HU% .
Boh .
TG
53T
KL T
12

2370 I

™
i+
1.
21,

5.

S48,
96 .
| FIRT
R 1
[ 3
THG.
fhde
#4402
Wih.
T e

e

AAD R

THI
dc
Al
10X
04,
H35.
539,
511,
A39.
R25.
5A5.
32A.
220
1R/l
5.
3
{45864

TH1

23.
159,
303,
43%.
S41.
609,
LT3
hiG.
Shi.
455
321.
157.
35.
2.
4670«

THL

0.
21.
160,
298,
H33.
St
600 .
629,
607
S42.
LT
317,
174,
49,

1o

HEBOG.

TH1
LY
2n.
153,
“18,.
AL
P8,
N 993,
&) £ty
10 3
539,
A} .
HER
IhhA.
L

[
NEHT

™
H I
2
139
REHe
3N
a61
523,
Sat.
537-
H85.
6T
TRE.
15h.
A e
3
aN07 .

TH2
a.
aol
137,
258,
373.
464
523.
531
529.
qE5,.
391 .
277,
145,
30,
2.
AR5

TH2

Qe
18.
138.
255.
373
A5 .

518,

543,
524,
NE7 .
aka.
274
150«

as.

2.
152,

TH2
0.
20.
132.
185,
59
a8'54 «
510.
531
Y K%
[63 .
ATH,
a8n't .
lﬂh:
Jte
2.
ag01 .

TH)
e
1,
1149,
27«
IR,
#08.
A63 .
a“s a
ATh .
42Re
279,
LAk
136
43
2.

- 3522.

TH3,

0.
17,
117
226
32%a.
A09.
HE2 .
[EG
H66 .
fH25.
ah.
243 .
126,
a?.
B
3579+

TH3
[+
15.
118,
223 .
328,
NG
459 .
481 .
A0S
13 .
340.
202,
133.
39.
1.
3663

.. TH3
O«
V7.
115,
1654
J3R.
40%5 .
£55.
AT .
AN
H11.
336
PAR.
121,
pL
2.
3570

SH

the
14ie
Hide
60
6"‘-
66.
65
GHe
Ah.
Tha
0.
17,
Gia
il -

Ha
BAT

5H
0.
12.
af.
54,
62,
T2
T3,
83 .
HBa.
116,
loﬂ‘
130,
L1B.
n6.
5.
1042,

. 5H
[+ 1%
12.
57.
70,
94,
191 .
114,
107.
120.
140,
178,
208.
170,
58
1.
1429,

S5H
0.

16

.

P56 7

239,
226,
252,
ant,
LK
RV
I3t e
33
B
52
Qe
2331,

SH1
e

N ;‘3"0
35,
33.
39.
at.
40,
40.
AT
.11
BT
Géae
al.

Je

603'

SH1
0.

Te '

26.
29.
3.
al.
AZ.
50.
54.
BB,
107,
14T«
121 .
32.

3.
TB0.

SH1
[+
1)

29.

3g.

as .

S52.

55.

T4

97

142.
20N «
2214
152,

49

2.
116%.

-1, F

0.
R
3.
Bl
Ial.
100,
186,
153.
210,
AU .
A1k
A EN
154,
L
2.
16429

SHe

g

e
25.\
B8,
28.
26.
29,
1Ra
33.
LT
59‘
39.
‘l‘.
2.
3.

Q.
S
19,
21,
Ahe
29.
28.
33.
33.
49,
39
4] 4
a3.
16«
1.

372,

390.

SHe
O
“l

19.

21

3.

33.

3H.

7.

G0

Al .

41

35,

29.

18.

f]

SH2
0.

fie -

28
L
97,
a2, "
43,
H52 o
LT
L1
&t
{45 .
UL
294

BhHR .

SH)
Oe

4.
17,
20.
23,
21,

a0 ..

22
15.
25
JD-
AT
31
11
R
2689.

SH3
0.
A

16.
16+
19

B2,

ag.

26

206

39.

3l

33.

26.

i3«
2.

295.

5143
Oa
Y

l6.

17,

264

206

29,

28+

30.

30.

3.

27

20.

12.
| 3

295.

SH3

O
S
17
S0
79,
.
33.
2.
e
33.
36.
L3t
29
YA
1.
hR¥.

e e e ol i e - Bt i it a




LOCATIONI G5710A
DATE: 18 AND 1974
TinE LN ™
=it} 1) 239
“ wtH) 217 At
T a0 [ e Y e
bedU dod e Hote
9.00 823, 601 «
10.00 LUER THa .
1400 890+ Ba3«
12.00 ard. BT
£3.00 579, 6H10 .
1000 597 f3la
15.00 562 517
16.00 &5, L
17 .00 116 | $e LA
1R.00 D+’ [
193] 0. O
TOTAL 7654+ 6176

LOCATION1 6571 0A
DATEL £0 AUG 1974

TIME
500
600
700
B+00
9.00
10.00
1100
2,00
13.00
14400
§5.00
16.00
17.00
18.00
19.00
TOTAL

DN

Qe

299
698,
BB3.
695+
935,
960 «
962 .
2434
618
1.1
620
JAL.
304

[« 33
2550«

™
O«
37
BOS.
#3tl -
603
760
B64 »
900 «
BBG e«
606«
G625«
A3

113s

ST«
[
6583«

LOCATIONT BS7LOA
DATE: 21 AUd 1974

TIKE

by TH
%.00 Qe ls
6400 278 Abe
700 635, £ll .
8«00 773 Al
900 BaGe [ 4B Y
10 .00 BB4 . Ta4T
11.00 . 901+ B4B.
1€.00 te 689,
-13.400 BB« 891 .
14.00 BL7a T5A.
15.00 B25 658«
EG-OO 159- HATD -
1700 B0, 828
1600 AT E1-1
19.00 O 1
TOTAL 9370+ 6784«

LOGATIONI BSTI0A
DATEL 22 AUG 1974
TIME e TH
5.00 0. [
6400 838, [0
7+00 596 199.
8.00 T51e 409 ¢
9.00 EE6e 598
10.00 _ 655, Tl
1400 804 e BE55 .
12.00 gz26. 1002,
13400 64Ty BOG »
14.00 548. 705
15.00 AGE . 576«
16.00 6T 518
17.00 436 RS
18«00 e 39
19.00 Cs [+ ]
TOTAL 7728+ 6781+

™!
1
e
X
d9Yds
" AR
G587
592 .
617
a0
Hila

379« .

737,
95.
O

(]
#4327,

TH1

1.0
la4 -
289
424
534
607
634.
623
3.0
A4l
306

76

A0 .

4630+

THI
O
2.
147,
291,
H23
526+«
996G
6254
6284
585
A5G
315,
- Y60
4] .
i
A7685.

THI
O
289.
l“‘ L]
289,
-1
538,
6030
709
567
S00.
aig.
A6G6.
161
Bile
0.
4760«

™2
| S
.
it
24b .
359,
hbhe
S04«
536
330,
316,
328
2ER'
#l.
[V
0.
3AE6,

THR

[+ 1)
2a.
23
RAabGe
362
45684
|-1:- 08
S4d.
535
AL5.
319
263«
67
37

3977

TH2
1
30-
187
Ba6 e
358,
{47 »
500.
334
536+
856
397.
B5%s
137,
33,

4003«

TH2
1
26
119.
244,
359,
454
515
606«
ABA.
AZBe
354.
315,
139.
£S5
[
4068«

THI
e
Ky
t1ha
2l e
3ro.

410, .

a52.
392,
2HEP .
RELYY
291
256
T
Qs

0.
jlea.

THI

O
B2
108,
817
320,
AQ4 o
A0 «
481 .
473
A67T.
33& a
233
60
38

3512,

TH)
1.
27
112,
218.
A19.
A0,
452 .
A75.
475
#1310
358
BlB.
521+
33 L A
Le
3632.

TH3
o-
23,
105,
215
k371
LB
457
534
426
376
307«
PR3,
120
20,
[+
3575

SH

[
Hla
LR
Hide
63
118»
Ghoe
6l
118,
151
157«
152
92

[ )

Oa

1093.

5H

17
32
il
LI
AT
a5
AG.
65+
B2
53
A%«
Q3.
30.

597

5H
1e
BA.
a6
53«
S
57
634
760
113
9.
113
1.
Tae
25

B6B.

SH
o.
1B,
40
61
73
She
155

2487

RAZ .
26As
258 -
185
118
ad.
1«
1711.

SHi
s
13.
A
IV
36,
TTe
ad.
37.
TTe
102.
108,
113,
6.
0.
0.
T30

“sHi

18,
20,
85
28
£29.
27
28.
ARe
Gde
e
Az,
30.
ga.

385,

S5H1

1
1Te
29.
kLT
36
39,
“e.
584
79
62
T
S4e
53
80

596 -

S5H1
0.
tde.
27,
36
al e
54
b2
165
160
179
Lif.
1RG
T4
-3
D
1168,

SHE .

11
#1a
24,
£9.
63.
30,
20,
" 63
%
83.
B0 .
S

0.

Q.
S0

SHe
Qe
Te

HET)

e

18,

19

19

18,

30.

A0.

23.

-3 S

20«

15

B62»

sie

O
".
20.
£5.
1.1
0.
32-
Al
63
49.
630
Al
Al .
1T«

te
464«

SH2
e
[ § XY
1.
28.
3.
ag a
784
136+
130
148,
LAS
104«
59,
17,
(LN
950«

4 0]
[+ 1
T

13,

17

B0 .

a7«

25

19+

A8

62

6.

69.

113
[ )
0.

433 .

SH3
Os
A

11.
13
14,
I
1f.
Ble
£29.
16+
14,
13
10.

[+ 1
179»

SH3
0.

I5e
17
19
B0«
3.
29
a7
S&e
4B
32a
35»
11le

) o.'

34D,

SH3
Do

13
2l
BSI
I

Bhe

110
106«
15242
 $:1-1%
87,
50
17
e
179




ORGINAL PAGE IR
OF POOR QUALITY]

LOCATIONY 85710A
DATE: B3 AUG 1974

TinE
500
6400
7+00
8.00
9.00
1000
11«00
12.00
1200
1400
15.00

. 1600

17.00
18.00
19..00
TOTAL

N
[ 1%
29%.
[TLY]
T93.
860,
901,
918,
217
Ml
B892,
437
256,
BT
24,
0.
T9I9

TH
.
Al
04
410 .
599,
148,
BAT.
B84.
Bl
166«
42% ¢
268.
B8,
8.
O
6L16Re

LOCAT 10N, 857104
DATEt 24 AUG 1274

TINE DN TH
5.00 O« e
600 1:1-7, YR '} I
T+00 .54%9. 204 .
8.00 619 348
9400 855 604,
1000 BITe 749
11.00 910 BA2.
12 00 902, B76.
13.00 B6E . B&1 .
14.00 864+ Tag.
15.00 B840+ 00 .
1600 760+ 431 »
1700 684« £2E5.
18.00 - Jl2. 56»
19.00 O« O«
TOTAL 9389+ 6575,
LOCATION: 65710A
DATET 25 AUG 1974
TIME D T™H
5.00 O -Os
600 269, A0 .
T+00 615, 196
8.00 756 399,
9.00 828, 567
10.00 B67. TG
1100 879 82%a
12 .00 678 B62.
13.00 875, B35.
14.+.00 657 TAT.
§15.00 Bl 502
16.00 ° 3% A03 »
1700 593« 199.
18.00 249, A4,
19.00 O O
TOTAL  921B. 6461

LOCATIONt BS5710A
DATES 26 AUG 1974

TI1ME
5.00
€.00
7T.+00

8400
9.00
10«00
L1 .00
18 .00
13.00
14.00
1500
16 .00
1700
18.00
19.00
TOTAL

DN
0.
235
608«
760
840 .
871
808,
H90 .
890
BEG.
833
Th2,
Gla.
258,
D.
2311 .

TH

[+ 1
317.
197
Q02 «
563
737«

830, .

663
635,
Tala
593«
410
198
-1
Qs
6476«

THI

A0«
14%.
R290.
A24.
529,
597
624,
609
S43.
A04.
192

[ )

17

O«
A366-

THY

£9.
145
24t
ABT
528
596
619~
611
526
8426«
308.
164,
‘o-
Oa
A465% =

THL °

[+
29,
139,
B84
415,
520«
SB6.
60,
589.
8R4
430
208,
148
ag.
O
ASTO.

THI
[\
BB,
139.
284,
420+
581
1:1-1%
G611
592,
527
AH422.
B92.
142«
29.
0.
4594

b w2

THa

-3 1
128.
-1+
358,
AdB.
509,
532,
520.
a68 e
:1.3 9
164+

S4e

13

3719

THE

le

£7.
123.
£01.
1.3 1Y
L1
507«
538,
520,
A48,
363,
263+
139.
37.

3968,

THZ
O.
4.
117
238
350
442«
498
519
503.
Adde
357
244,
128,
B
o.
3894.

THE
le
BS.
117,
Bal.
357,
Alife
502,
582«
506«
AS51 .
361,
£S5
184,
B
OI
3928,

94

TTYHY

B4,
108,
216
3.
398
451 .
&70
450«
408,
834,
145
A8

13«

2892

™Y

O
23
108+
1794
319,
398,
A449.
AGB8.
A6D «
396.
320.
£31.
12) e
al.

3505.°

_VH3

. 23.
104.
210,
310,

. 390.

LES
45%.
LT
395
315«
215
108,
£5.
ol

344l . .

TH3
le
ea.
930,
212,
3la.
393.
LERN
460«
446
397,
317,
BEO.
108,
24.
0‘
{286

SH

83
Al.
.9.
36,
36
6'.

1
T
189,
189.
58.
80

B840 .

SH
H
20
39
660
61,
57«
62.
6.
110«
66«
60-
T7.
64
33'

793

5H

o.
25
21,
54
6!.
[1:8
TS5
Bl »
80'
T4
Ti.
[T
55-
R6e

Os
TIE

5H
1e
ei.
A3
S
65
Tl
Tha
T7.
T4
T3
65.
56+
“6.
21.
O
148 .

511

1D«
23«

27,
3.
3é.
1
ATs
a4,
86,
90
al.
14,
[+ 1
SB1e

SH1

1.
12.
£3.
ad e
35«
33.
36,
L
69.
38.
34.
A8,
ad.
23,

478.

SHI

G
13.
£5.
a3.
31.

40,

11
50
5Q.
AT e
A6
‘5'
al.
19.

0.
493,

S5H1
0.
la.
27'
3.
39,
Al
aba
AT
L1
XN
39.
33.
28.
l‘.
0.
448

10.
17.
8l
2&s
23.

T 8T

3t
37.
3.
T0.
The
3.
18,

O

412

sSne
O
104
17.
32.
27,
ga.
27
33
Bl
28,
B85
37.
3l
18,
(139
362

SH2
0.
11
190
24,
27.
3.
A5,
I9.
39.
35
aa-

a0,

BS5.
i3

360,

S5h2
[+
lo.
Bl
B6e
B5.
2.
4.
36
34
J3e
29.
254
al.
il.
O
33%.

5H3

10»
15
5.
13
1%,
7.
20+
- L™
2d.
533
38,
ga.
Be

296«

SH3
On

10+
22,
ls.
18
17
23«
38,
17
16
4.0
ERe
18+«
Ge
24at.

SHA
O«
6o

ile

16

18

el.

Lae

£7.

27«

25»

23

Ele

1T
.B.
O

842,

SH3
O

18+
16,
19,
2l
£8.
24
822
2E
19
15
tie
Te
De
BlG«




!

-

"LOCATIONt 857104
DATES 30 aug

. TIME

5.+00
&+00
T+00
800
.00

" 10.00

13 .00
182.00
1300
14.00
15.00
16 .00
17.00
1800
19.00 -
TOTAL

DN
[
199.
55%.
Tite
8il.
873
B9 .
B79.
B23.
TT5.
696«
528,
E66 .
O
EB15.

t

1974

TH
[+ )
A6
188.
391,
586,
Tabe
83g.
B68.
835
T33«
582 .
390.
161
30.
[ Y

GAl 4.

LOCATIONT 857104
DATEs 31 AUG 1974

TIME
. 500
6 D0
T.00
8.00

9.00 <

10.00
1100
12.00
13.00
§4.00
15.00
1600
17.00
18400
19.00
TOTAL

DN’
o.
140«
505«
662 ¢
T75.
BuTe
B24.+
Bl
B0Gs
778
T8O
668,
518,
164
[+X]
8215,

G247

T
[
35.
196
384
575
722
817.
€ad.
B12.
Ti0.»
564,
345
1764
4al.
[+ Y

© THt

33.
135,
B79.
438
530,
59”'
619,
596 .
524,
417»
2B} .
131,

284

A5E83 «

THI
[+ 2%
B0
140,
273
A10.
St
580 .
599,
579+
507,
q(G2.
269,
126.
31
O
B454..

THR

3.
116
238.
359
A%6.
Slda.
532.
518
asl.
A58«
2Ag.
tl4.

20.

o.
3L,

«TH2

D.
24.
120.
232,
351,
a80 .,
498

LI

495,
a34a.
346,
230
110.
28.
[+
IB20 .

95 .

THY
o'
28
27,
204«
308.
394,
4464
a6l «
A43 -
AE%.
0.
206.
96
15+
Os
A4390.

TH3
[+
18
101.
199.
anz.
361,
433,
* Al
431 .
317,
£98.
198,
92,
22.

[ 9
3298.

sH

4.
58.
14.
Bl
Ba.
Bl
BRa
86
100.
98
76
53.
EQ.
0.
928.

S5H

O«
29%.
The
Bl
95,
109.
119,
1294
125,
k18
99,
78,
56.
33,

1147,

1.4

g2,
35.
L1.T]
49.
$0.
31
51
53.
62
58
49.
35,
4.

S5,

SH2

D
16,
B8
35.

37

39,
15,
368,
41.
A8,
A4 .
38.
4.
12
De
"A40 .

S5Ha2

(1 O

154
L HE
38.
A3
50«
5%,
60«
58
554
AG»
37,
27,
19.

o-
S45 .

s

15»
80.
£5.
26,
88,
2é.
27,
£8.
33
30

c BSe

17
B
0»

A08.

SH3

Oa
1t
29.
26,
<}
e
38,
42
40 -
39
31,
£33
18

14, -

O
376.

PRI



LOGATIONT £57104
DATE) 01 SEF 1974

TIWE DN TH
5.00 Q- Q.
6400 3. 23+
700 179 175
800 162 25k
900 518, .
16 .00 Tida 669«
11.00 T66. TB3 .
12400 T92. [17:3
13.00 795« T97«
14400 TTI9 653«
15.00 724. 541 «
16.00 605 . 3I56.
17.00 414. 155
1800 654 19,
19.00 Ox 0.
TOTAL 6512+ 5787
LOCATIONI @5710A
DATEs 02 SEP 1974
TIME DM TH
5400 O 0.
6.00 A. BE.
700 10. 197,
B.00 273« 295
$.00 548 551 «
10.00 A4 530
11.00 402 . 6513
12.00 733 903 .
13.00 4158, 664
14.00 550« 631
15.00 6956, 538«
" 16«00 555, 354.
17.00 ALT. 152
18.00 93 22.
[ 19.00 O ¢ 3
TOTAL 5113, 53B4.
LOCATIONT AS5T10A
"DATEL 03 SEF 1974
TINE DN TH
5.00 [+ X} . 0.
600 45 . 1.
700 166« 116
800 115 221«
900 650 540
10.00 T2t 691
11.00 154, TB6«
12.00 T27. 621«
T3 .00 758 TE2.
14 .00 T46 . GEB. .
15.00 70} 541 .
16.00 534, 350 .
t7.00 on. 101~
18.00 O [
1900 O« O
. TOTAL 6016+ 5665,
LOCATLONt B5710A
DATE Y

ORIGINAL PAGE B
OF POOR QUALITY]

THt
n‘
"6.
Ies.
‘78.
B4R
[1:1:1%
5548«
581 «
564«
491 .
JIES.
253 .
110.
Ias
O
4100

TH1

16+
76«
209.
392.
3713.
n32.
64t
466
A49.
383.
252,
IGEB.
16
[/
3613

THL
[+
16,
82.
154.
383«
LEBR
555.
SE2.
555
488
386G
250,
il
L
Qe
A4016.

96

THZ

L
15,
io7.
§50.
287 .
ail.
A6T .
ag0.

471,

ald.
325.
.25,
95
4.

3466

TH2
0.

§ e
65
174
ax.
3r'a.
360,
S4ql«
390,
3BC.
321-
213.
93 .
14.
[+ )%
3210,

TH2
O
15
69
126
320‘
410,
A566.
491«
467 .
all.
325.
210«
59-
3.
0'
3377

TH3
[+
11«
Pl
132
CR55.
363
415«
436
424,
368.
288‘
189
53.
ll'
0.
A06S.

TH3
De
12.
57
154,
2%,
2E3.
326,
480
349.
341.
£B6a
187,
Bl s«
12,
O
2861«

TH3
G
i2.
63,
i15.
202«
363.
516
434 .
a4y,
364.
2874
185
52.
3.
G
2989 .

SH
[+X]
aQo
IR9.
11“.
161 -
:5"
la‘?
134.
131.
109.
101«
99,
38
17.
O«
1424.

SH
OI
B'QI
106-
170
l?a.
285!
278!
265,
283,
226«
136.
I2B.
85!
2l
O.
2185,

SH
O«
22,
BB'
’73.
177
207,
P26
268
£2B.
223,
225
2l4.
BT
S«
0.
213%.

SHA
O
18+
B8
t18.
103.
24,
85
81,
804
66«
63,
46
47 =
11«
1)
11 I

h114)
[+
17-
The
44,
1R85 «
195'
‘Bs.
175«
190,
l56-
96'
105
6B,
15
0.
1528,

st
[+
tas
58
116-
9%
115
1664
157
169,
184.
172,
63
G
Qe
1450

S5H2
O
15+
TS
9%,
83 .
T2
65
6la
Gl
A%«
qs L]
45,
30 L]
9
o L
TN .

O«
‘5.
63.
92,
llq.
158.
149,
laal
151.
lxs.
57.
S1.
32
10.
Oa
1laa.

SR2
D
‘el
a6,
QL.
67
6%
16.
98,
16
66
59,
644
43,
3
O
TTd=

5H3
0.
‘ ‘ -
40+
T8
59.
so -
Ad.
42 .
Az
d3.
3.
a2.
£l
(.33
O
Kin.

5H3
L)
il-
514
72,
70-
124.
1ES.
iOS-
116.
88
39-
35.
B »
T
0.
B33«

SH3
[+ 3%
Pe

3.

T3

865

&7

52.

69-

52.

a?.

Al

aﬁ.

33 .
P
0«

552




HOURLY RATIOS

Ratios expressed as percentages

S/T: Scattered/Total
Spectral ratios for (T-H) total horizontal and {D-H) direct
horizontal £lux

1/T Flux with 0G-1 filter/flux without filter
2/T Flux with RG-1 filter/flux without filter

3/T Flux with RG-8 filter/flux without filter

97




ORIGINAL PAGE IS
OF POOR QUALITY

LOCATION: ASTLO0A
DATES 10 AUG 1974

TINE  S/T 177

PR | Yo e
PR nl. T
N e fite
[T 14 L0
9.00 e 10

10.00 9. 70.

1100 7. 70,

172.09 7. 0.

13400 5. 70.

1430 e 1.

']5-0'3 17 &5,

14.00 Ik, It

17 4130 37, T

1R A 5.
12.%1  &71.  12f,.

TOTAL  1¥. 7O

.

LOGATIONS BSTI0A
DATE: 11 AUG 1974

TIME  S/T AT

5400 0. 0-

4400 39. T2
7.00 22, T
500 13 7.
9,09 10. 7.
10.00 9. 70
11 .60 Ea 1.
12.00 " 9- 0.

- 13.00 10. 70 .

12.00 15. T

15.09 174 7.
15.00 29. .
1705 50+ 17t
16.00 . 102, 6
19.00 2SN 135
TOTAL 15, "

LOCATIONT BST10A
DATE! 12 AUG 1974

TIME S/T /7
5.07 O [
6.00 41, 3.
7.09 R 71.
£.00 1%, Th.
9.0% 15. 0.

10 .00 13, 10

11,00 13, 0.

12400 ie. 40 .
1300 14, 70 .

14.09 | T3

15.00 2. [y

Lh 400 L6 70.

17.00 694 7i.

18.00 83. 71

19.09 2%, 57.

TOTAL 21, 10 .

LOCATIONt B5710A
DATE! 13 AUG t974

TIME S/T 17
5 .00 0. Q-
600 HER 10 .
7400 39, 10
FaDY BO. A9
g.00 [ 1%

1n.a ,  31. in.

1.9 . 70 .

120 #l e 10
100 31, e

fa.m1 4% 0.

1540 S 1.

L] T e I

1) £ Y.

17 bt M

PRE Le. e

10TAL Al 3

T-H
8rsT

LK)
i
At e
OU
&0
60 -
50
60
LI
0
57
Al
AR .
ASa
137
A0 .

T~H
arsT
O«
L6A.
3K
(0 .
60«
A
60
60«
60,
61
6H1e
61,
GZ
6
FT0.
61,

T=-H
2/T

[ Y
G2
6.
Gl
60 .
G
60
G0«
600
Gl
[ 3
61,
%/
Bl
O«

T-h
arT
0.
63,
[
Gl
Gle
.
L
AT
£,
[T
fla
L3 I
Nl
[ S
Tl
.

98

3/7
1,
il
B,
DA
53
53
53,
53
53
5%
3
Y
LT/
Gha
Wiy
53.

3/T
0.
53
52.
53 .
53
93
53
53 .
L5653
ER R
53.
S
Sl
G
105,

arT
Q.
53.
53
53«
53.
52.
S5
87,
D4 .
53.
Y
5%«
54«
56«
S .
53

3/7

Q.-

5%
5.
HR .
LU
B4
G
153.
S
R
St e
Y
i
ST
LA

e

/7T
the
Hiv e
KX
YRR
T2
Tl
Tl
71
69,
Tl
66
A9
95
Hts
0
73 .

\/T
[ 29
B2
75+
T3«
2.
2.
T2«
The
T1.
A0
65,
S
H0 .
0.
o.
69.

AT

0.
93 -
A
ihe
T
"3,
T2
T03.
GH.
63,
53
a9,
2%.

1~
=32
57

1/7T
0.
Yt
90 .
B5:
79
B2
TR
TR
fitre
Sh.
4H%.
3f.
Wi,
L3 ToN

“il'te

b-H
2/7
[N
Fila
At
fids
62
(2
G2
L1
6l
A,
5% «
L
T
115
O
3.

b-d
2rT

0.
79
67
A=
jee ]
&0
62«
=
63.
6l -
66 -
3.
9.

G

0.
65

D=-K
2/

BA.
71
6T
Ol
Gt
[T
64
G5«
67,
T5.
99,
159,
234.
1.
6%,

Db~H
e’/T
Q.
9% e
"l .
Tl
8.
T
Tl
6.
T
Yl .
123
201
Jitt s
153

art
e
Ndt .
HBHae
RIS
.gg_-
55
55
S
G0
51
R
LT
191 »
nl
56 .

T
0.
65
S8«
56,
S5«
55
55
55
Sh
57«
5f.
65
B
Q.
[ 3
57

arT

T«
al .
59
51,
568.
58
57+
119
6l -
6B
f9.
1h7s
238
20
(2.

T
0.
82 .
Tfia
T
The
T2,
Th.
A
1A .
Mo .
11)-
149,
31K
222,
3.
Hl .




LOCATIONG 85710A
DATET 15 AUG 1974

TIME ST /7T
Y eri) 35 aG3 .
500} &l The
T o1} 13 1.
H oo+ 1% e
EENS tie Y.
| BN T4 Y.
11 .00 Be 70 .
12 .00 Te 70 .
1530 19. (5%
14.00 Bl T e
1500 29 7l
1100 32. T1.
17.00 H9 Tl
18.00 0. 0.
19.00 O [ 39
TOTAL 1R, 70 .
LOCATION: 857104
DATEtY 20 AUG 1974
TIKE s/ 1/7
5.00 O 0.
6«00 45. 7O«
T+00 16. 0.
B.00 10« 70 «
900 T 0.
10400 6. 70
11.00 S5 T0 .
12 .00 S 70
13.00 Ts T0»
1400 [ §: 1 70
15 +00 9 Tie
1600 Lias Tl
1700 A8, 6B,
18.00 58 Tos
1900 14t e 43
TOTAL 9 T0 «

LOCATION: £57)10A
DATE: 21 AUS 1974

TiME
5«00
600
T+00
8.00
800
10400
11.00
200
13 .00
L4.+00Q
1500
16.00
1700
18.00
19.00
TOTAL

5/T
53
“88.
12+
9
8.
Te
e
13.
12,
Iy
17«
33.
L
6%
13

/T
82«
.30
T0
T8 e
0.
70
b+
T0 .
70 .
Tl
Tle
Tl
T2
Tl
90.
Tle

LOCAT LONt ®5710A
DATE: B2 AUG 1974

TIME
5«00
6 =00
7400
§.00
900
10.00
1,00
2.00
13 .60
1400
1500
16.00
17.00
18.00
19.00
TOTAL

5/7T
O«
45,
80,
15«
12,
18+
14,
.25,
30.
¥
AI‘.
30
50.
854
3N,
B6a

177
55
T3 e
Tte
Ti.
L
Tle
Tia
Tle
T
T
Tie
Tl
Tl
T2
Gha
Tis

T~H
B/T
T
LY
il
ele
Al) e
Dl
60,
60
54
it
60 .
60«
6l.
0.
0.
59,

T=H
arr

L3
60
[.12%
60
(.10
60
60
G
6l
6l
6l
59.
G5
111
&0

T=H
erT
.12
6.
[V
60
60
60.
&0
60
60a
604
60
[
6l
65
101«
[ 1+

T-H
2rs7
150.
65
60«
60«
GO.
604
60.
3 I
60
6l
61.
(A3
(3-8
66«
58
(3

IrT
19U,
$9.
LN
hia
G,
Bda
54.
45
47 «
83
54,
58
54,

u.
0.
52,

3T

58
53.
53«
53
53.
53
53
52,
53,
S&e
Bile
53«
564
A%
53

’r
L1
58,
53.
53
53.
53
sa.
53
53
54
53.
54«
54.
57
138,
S4.

arT
5%,
57
53
53
534
53.

53.
53.
53
534
53,
53«
57
13 0
53

1/T

KA.
T
12
K1)
e
Tl
T
684
Tie
Tha
69
66,

D

0.
Tt

17T

0.
0.
2.
.
Tl
TL
71
Tl
Tie
Tl
Tl«
Tle
66
6.

O
Tle

AT
=572
[
79.
1.
Thae
Tie
Tt
704
Tle
Tie
11
Tis
Tl
Ghe
22
Tle

/T
-2
68
T2
T3
T3
2.
T2
T8
Tite
T3
T3
s
TTa
107.
D
T3

DN
esT
O
Kl
LYY
6Ol
il
[+10 Y
Gl.
Gl
54 .
(&
fidla
Gd.
7.
0.
[
[ <30

D-H
2T
O«
63
63«
[
62,
62.
Gl
62,
62
[.3:
GEo
63,
[
H2a
‘O
68 e

D-H
Br/T
T&.
GTe
G
62
€24
6.
62
62
63
6
65
65,
Tl
135.

[+
65 .

T

o L
Kl
L.
RLYY
Wha
Sit e
55.
LYY
a9+
57.
60,
{5100
72,

O«

O.
L

T

De
87
53
56
$5.
55.
55
55,
55
56
56
57,
6T
B0«

O
56

3rT
36.
TE L)
58.
56
55
56«
564
1.
57-
58
57
57
62,
209

Ly




$.

e

ORY FINAL P

OF ®0

or QU

AGE T

ALITYN

LOCATIONE 65710A
DATES 23 aud 1974

TIME
500
600
T+00
B+00
900
1000
11.00
12.00
13.00
14.00
15.00
16.00
17.+00
18.00
1900
TOTAL

5/1
150.
57
B0
12.
9-
Te
1e
LT3
-
'
30,
48
664
90.
0.
14.

1¥a
38.
T
Tia
Tl
75
Tie
Tis
Tl
Tl
Tle
T2 .
Tie
70 «
TT .
Qe
1.

LOCATION® 85710A
DATE! 24 AUG 1974

TiME
5.00
6400
700
8.00
$.+00
10.00
11,00
18 .00
13.00
14.00
15.00
1600
17.00
18.00
1900
TOTAL

&/T
1634
49
19.
9.
10.
8.
Te
9.
13.
9.
10.
1B.
29,
60.
iC5.
12.

1,7
121«
The
Tl
T0 .
71
T0 -
Ti-
Tl
Tle
Tl
Ti.
Ti.
72
T3
110,
Tl

t

LOCATIONT R571CA
DATE: B85 AUG 1974

TIME
. 500
6400
T 00
B+00
.00
10.00
1100
12.00
13.00

" 1400

1500
1600

" 1Te0D

16.00
19.00
TOTAL

S5/7
97
ES.
Bl
13,
10

-2
9.
9'
t0.
10,
184

15,
2“'
59.

O

12

1s1
51 .
T
T
71
Fle
Tl
Tl
T«
TLe
Tl
Fle
Tl
T8 -
72
[ J%
TL .

LOCATIONt 657104
DATEt 26 AUG 1914

TIME
5.00
600
700
8400
9.00
10.00
tt.00
12.00
13.00
14.00
1500
16 .00

1700,

1800
19.00'
TOTYAL

5/T
2507,
57
£2.
14,
i1.
10,
9'
9.
2.
10.
1l
14
23
53
[+ 33
1ta

177
601
TS e
Tl
Tle
T1.
T1a
71
Ti.
Tl
Tie
Tle
Ti s
T
T2

O«
Tl

T+H
esT
108
67
60.
30
139
&0
60
60
60
[ 1 1
61,
6l
62,4
764

o'
60.

T~H
_rsT
134.
1.0
€60.
5%
60,
60
604
60 s
60«
60
Gl
Gl
G2
66
267«
60

T~H
esT
9Ee
65,
60
60.

60. -

60,
GO
60
60,
60
60,
‘61,
62,
66,
Oe
GO«

T=H
/7
£35%9.
69,
60
60+
60 »
614
60
GO
€l
61,
61
Gie
63
G5 e
0.
ﬁl.

108

3T
134e
89
53
43 e
33,
53.
594
53.
53.
53,
5%,
54
55«
60.

O
53

34T
Tl
56.
53«
52.
53.
53.
S53.
53
53
53.
53,
G4
Sh.
S6e
2l4.
53

art
6%
57
53.
53
53
53+
53
52,
53.

534

53«
53.
S54.
58,

O
53

I’y
1928,
50,
473 .
53.
53«
53,
53.
53.
53,
54.
53
B4
55.
GO
U
[T

T

Q.
100 .
5.
T3
73.
78.
T2
8.
T8
724
T4,
T3
T5.
120.

0.
T2,

LT
[+ 1Y
80.
T4.
T3,
2.
T2
T2
2.
T2
T2
TI
T3
75«
T7a

[ U
T2.

[ W
HAED .
89,
744
T3«
T2
8.
T2
T2
12.
T2
T2 .
The
70
69
O
T2

1T

Qe

90«
T3
2.
72,
T2,
7.
T2
iR
T2a
7
73
TS5«
THa

72.

D=4
erT

G
101
63.
(328
6l
6l
61«
&l
624
[1:3%
[T
65.
3.
208,

o-
GE .

n=-H
erT
O
B3.
LTT
&l
62'
61,
6l
62,
62
62
63
Gy
684
[+ 17

62

-4
erT
L4465 .
8%,
64,
GHe
614
Gis
£,
68
62
62
62,
62

, BB«
90 .
0.
G2

b-~H
erT

0.
5.
63,
G2
63
62
62 *
G2
62
63
53
Gl
[0
Tee

0 -
G3e

T
[+ %
78,
57,
56
56
55,
85,
55,
56.
56.
6l
. 6B
Bl.
218.
O
584

ar’r
[+
87
.1 %
57
55
55
55
56
56
56,
564
58
68
86+
[+
S6e

37
1988,
95.
60
56«
56
85
554
55
55.
56
56«
57
63
97'
O«
56a

arr

[ ]%
104
599,
5Ge
50
56
Sfie
56
56
SC»
L6
508
ﬁa.
G2

0.
Tk .




oricM
OF POOR

LOCATLIONY 85710A
DATE1 30 AUG 1974

TIME
%.00
6+00
700
B.00
900
10«00
11 .00
12.00
3 .00
14 .00
15.00
16 .00
17.00
18.00
19.00
TOTAL

S/T

0'
TAs
3t
19
18,
11
10

9
1fs
14,
164
1%,
29,
69,

O«
lnl

[ Wa
O
T3
T2
.
71
71 .
Tl.
11.
Tt -
2.
12.
T2
T2
T3
OI
"i-

LOCATIO0H: B5710A
DATE: 31 AUG 1974

TIME
4 .00
600
. 7«00
8.00
9.00
1000
1100
12 .00
1300 7
14.00
15.00
IG-GD
£7.00
1800
19.00
TOTAL

. AI;‘PAGE@

QUAlIm

57T
0.
B
39.
£1.
16+
ls'
15
15
15
17
1¢.
Bl.
2.
B1 .«
-Da
16

1/T

‘O
2.
T1ls
11
Tle
Tl
Tie
T«
Tl
Tt
Tle
TE»
T«
The

0.
Tl

T=H
2,7

ol
67
68.
61.
61.
6'.
6].
6l
61«
61‘
52,
62-
63.
[1.9%

0.
6l

T-H
2/T

GR.
Gle
61
GI'
ﬁl‘
6!.
6!.
[:3 N
Gia
Gle
62
62
67
O
3]

101

ar’r
0.
49,
52.
L1: 3
53.
53
53
53
53
53-
53«
53.
53.
52.
D
53,

ary

o.
52.
5l

-3

53.
53
534
53«
53
53«
53«
53
52.
53«

O
53

1 Y43
D
96
77.
The
73,
T2
T2
1B
T3
T3
T3
74.
TS5
5.
Qs
T3

AT

116
15«
The
T
TS5
T3
T3
73
T4 e
73.
The
The
Qe

19
74.

D-H
2rstT

tﬂﬂo
1. 1%
6.
6.
63
63
63«
63«
644
64
65
684
24

Oa
6he

D-H
er’T

147,
67
64.
Gl
64-
63
63.
[ 11
7
65e
66+
69

111s

o.
64.

art

O
6B
60,
57
56«
55«
56.
55-
56
56,
57«
58.
Gl
T8

O

55'

arT

i121a.
60 .
57
57+
57
57+
57«
57
57.
57
52
G2
96'

[« XY
57

et




LUCATION

B5710A

DATEt 01 SEP 19714

TIVE
5.00
600
700
8400
900
1000
11.00
12.00
§3.00
14.00
15.00
" 16.00
1700
18.00
19.00
TOTAL

577
O
106
7’]-
69
33«
g2,
18
16.
16
16
19,
28,
414
90.
[+
25«

177

Qe
T2
2.

Tie

Tt
Tis
7.
Ti.
Tl
T
Tl e
.
T1.
T4
O
Tl «

LOCATIONT B5710A
DATE: 02 SEP 1974

TINE 5771 /7T

500 0. 0.

§.00 io8. T2

T00 99 Tl

8400 S58. Tl

9.00 Sl Tl

1C .00 Sd. 0 e

i1.00 45 q0.

12 .00 B9. T1.

1300 A3 0.

14.00 36 The

i i5.00 25 1.

' ‘ 16 .00 36, 1.

1700 SG. Tl

18.00 95. T3.

1900 Oe 0.

TOTAL 41 . Tis
LOCATIONI B5710A
DATE:® 03 SEP [ 994

TIME sS/T 1\ /7T

509 De G

600 104. TG

T 00 I 71

B.00 18 70.

- 9.00 33. Te

- 10400 ao. TL .

1100 29. Tl

12.00 3. Tls

13.00 Bite Tl

la.0) 3z. T«

15.00 42 Tie

16.00 Gl .

17.C0 86 T0 .

18.00 B7e Tis

19.00 O O

TOTAL 38. T

]Ei\ggxg IE;
Sl o
O pooR QUAY

T-H
RIsT
O
664
&2
60 .
59.
60
60
60.
60

60 -

60 .
60.
61
T3.
Oa
60,

T=H
2r/T
O
The
[:1
59.
60 .
5%
59.
60 .
59.
G0
60«
60,
6l
:1:%)

604

T=H
2rT

[{ 1
The
[ o)
57'
59
5G4
63
60 .
60«
60.
60
60 .
59,
56
O
60

377

39
52.
53,
53
53,
53.
53.

53+ .

53
53.
53,
54.
57

o-
S3a

rr

o.
53,
3¢
52
53
53
53
534
52.
84
53
534
53.
56«

D.
53.

3/1
Oa
S4ia
S
52«
58
53.
53
53
53.
53,
53.
53
L3
LI
0-
53

/T
Ga
(1Y

31.

TTs

Ta.

T3,

3.

13.

T3.

T3«

3.

T3

T0 .

186,
Q‘
The

177
L1 )Y
0.

287

Tl

6T

Tie

kLD

T3
2.

T3,

Tle

66

60

133,
n'
1.

/7
ﬂ.
D
87,
D
T8
T
76
Td o
T2
69,
64,
57s
56«
49.
D«
T3.

D~H
2s7
O
O»
70
(1.
64
63
63.
62.
62,
62,
63,
1.0
Tl
264,
[+
[ 3

=¥
Bri
0.
0.
246,
65
5T.
LT
€3
63
63
66
(1]
The
90!
3924
0 .
65

D=-H
grsT
O
Os
87.
67«
T0.
T0.
T
TO.
7.
T
B4.
107.
1144
da

Tl

i’
O
o.

68.

70

614

58

58

57

57

57.

58,

&l

694

£34.
[ 1%
hRQ.

3T
O.
O
B2T.
65
5G,
65
63,
5%
6l
63.
6l
6T
BT.
552.
0.
63

3a’tT
G
0.
185,
8%«
654
65.
65
65,
65
66
7.
102,
133.
62,
D
69,




ENERGY V§_FLUX

FHI FLO = High and low flux limits in units of watts/m?
EDN = Direct normal energy in units of watt-hrs/m?
ETH = Total horizontal energy in units of watt-hrs/m?
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LOCAT 10N+ 857104

DATE: 10 AUG 1974 |

FHI
1000
SEQ
450
QA1)
920
a0
eEo
A0

gan -’

. #20

giels
750
760
740

Ta0.

700

ARD

660
649
620
A0D
5 R0
" 560
540
520
500
L ED
4460

ahnd .

420
200
3R0
340
340
320
3040
280
260
240
220
200
1 £0
150
1 40
120
100

0

AQ

40

20

FLO
9RO

960 .

940
920
900
#EO
£#50
H40
#20)
B0
TEQ
760
T40
720
700
A5
(6D
/40

HR0
TAD0

HRN
160
540
5720
500
AR L]
460
yi¥ily]
H210
£08)
A8
310
340

320

300
2R
z60
240
=R0
200
1827
b A0
147}
120
103
&0
60
&0
20

0

EDN
Q.
)
4!730
3106.

3E6S

/903 .
5193.
AN38.
6702 .
6959
F20H

TR0 8.

7328,
THT73 .
BOOG
Bl13.
B21%9.

R321 .

£520.
FT704 .
0.
790 .
£H7Y .
H989 .
FCN9.
Si Y.
aglu.
()jl (.).
I;'-L)FI'O L]
Q040 -
Qi) -
‘J'JF’-O -
SN -
G124 .
G124
1524
QiFda
al2hn.
glpﬂo
9]50_
G150 .
9150 .
G150 .
9150 .
G180 .
G150
215G,

ETH
DI
f).
0
O

1060 .

2097«
234A.

2669.
BAEOH .
3349,
J4BR1 .
:3 HG') L ]
3944,
423 8.
A356 .
LUNT2
[]5“2 .
HTOE .
21903 .
5107
5107
HE2GE .
S ED .

B 544 o
'BARS50 .

SF30
573
BFY .
BRIS .
5874 .
5874 e
5837 .
5995
A051 .
6103
H151 .
HlBDA.
ﬁj.l-
A3 W
H391 .
A3 .
BANY
RAGH .

l")/lgﬁ .’

£550
(0T .
"\631 L]

A6HA0 .

s GRIGINAL PAGE B

6655F POOR QUAL

]

104

h W

DATE: 1! AUG 1974

FHI
1000
9 70
547
Qho
920
ann
&80
#50
f40
720
#00
TEO
760
740
720
700

CBED

)
L3418
A220)
A1)
S RD
540
940
520
5.0
&H0
LAD
it 40)
420
200
360
310
340
320
300
2K

260

240
220
200
LD
163
140
1820
100
40
nO
A0
20

FLO
90
Gni}
9an
920 -
S00
K0
#50
a0
F20
#00
780D
150
T4
720
0o
A FD
A4
540
A20
A0
5RO
A5
340
5N
BO0
LG
M 50)
H4n
a2
ai3-
3¢t

- A60

3no
320
360
2EQ
20
o280
2a0.
200
1 20
160
140
180
130
£10)
50
40
)

0

EDN
O

0e

0. .

1AGTe
HS546 .
5125
6260 .
r)ﬁ'fll .
T079«
1343
Ta413
T2 e
Tani .
R0 .
315
PADE «

£535.

7535,

HE39.
BO3H e
893 8.
G123 .
1R da

A e

LY IREE

VR .
G359
O3%%9.
G359

E ;2'..

G
D33y e
9399,
GA10.
G410 .
J010) «
QA1 .
QhAL .
GQanka
QN
GO .
G
QN s
QDI .
2hF] .
GHKRY .
GhAPY .
CGHRY .
GhGhe

FTH
0.
OI
0a

307
a12.
1507«
2232 .
2514.

2931 .

3200,
3729.
3657

3941 .

4104
H342 ..
H5T1
A2 .
a7Yt e .
S002 .
5204 .
5204 .
5395,
S576

‘5576 .

574 Be
LERR.
PR .
- 27T e
GI4iBa
Q116
AN e
~309.
AO25.
RARS .
YA
AR50
NST75 e
A575.
As15.
NE49.

AT 4.
AEOL . -

AEAD .
AHND .
ARG,
AEAF .
AEED .
GEEM W
AU00 .
GUNL e




PATE: 12 AUG 1974

FMI
1000
_SRO
" 940

940

220,

900
* BEQD
Ra0
K40
£
EOO
T ED
760
74D
.72n
700
A BD
HA0
640
620
600
SED
560
540
520

500

480
4aQ0
H40
420
400
3£0
360
340
320

300,

280
260
240
220
200
1#0
160
140
120
100
&0
A0
41)
20

FLO
980
A0

940"

920
900
REO
&A1
]O0
gz20
#00
T80
7160
740
720

100

680
/50
Ahal
620

600 .

5R0
560
540
520
500
480
AR0
440
420
400
380
as0
340
320
300
2EQ)

. 260

240
220

200

| Jd]
1530
La0
120
100
§0
60
40
20

0 .

1

EDN
O«
0.
Qe

463

23T
LAAE.
5395.
6528,
7081 .
T350.
TH15.
8001 .
BL27.
8250 .
BGOT

B3 .-

B94G.
BOLG
9158,
9359.
9359,
9452 .
9543 .
9543,
9630
9712,
9712,
97 ET .
787 »
9THT

97€7 «

OTET
OFA0G -
QUL .
DBLE
GERAG .
9HO0 .
QK0 «
SGEG0 .
TEGU
GEGI0 .

9r90 .

9915.
G915,
2915,
9915.
U915
9915.
Q315
2915,

1065

LOCATION: 85710A

DATE: 13

"ETH FHI FLO
0. 1000 90

O, GEO 980

0. 9nQ 940

e 940 929
452 920 900
1342, ] 930 KD
1925. REBO A0
2209, EAR0 Koo
2A25. . BH0 B20
3030. P20 A0
3292, FOon 789
3548, 780 749,
3798. 760 TED
{040 « 740 720
4393, 720 100
4393 . - 700 ARD
4505 . ") /AN
HF23 A6 AAD
LEDH, AU BRO
5031 . A20  ADY
5130, 00 SFO
5317« SHE) 5A)
5317 560 510
5496, 540 520
5643 520 500
5663 a ! 500  4R)
5519 arly A”D
5RG3 ., naed na)
540485 . 440 Ly
8100 420 400
5100 . 409 3HD
rOR2, v 38) 340
ABRD, 360 340
6334 . 340 320
63E5 . 320 300
6434 300 280
6523 . DRD 260
6523 . nA0 ROO
6601 . Q680 220
6635 . 220 £00
6668, 200 1ED
5723 CLED 160
G749 . 1”0 140
ATTL o 140 120
GROT . 120 100
6407 o RIGINAL PAGI!: Bioo w0
6830 yyp POOR QUALITY] ®O 4O
GR3G ., A0 40
GERN 40 20
AR50 . 20 0

AUG 1974
EDN ETH
0. ) “).
O Qe -
O- D.
G 0.
2726 0.
4059 1032.
4782. 1613,
5349. 2180,
5425, 2457
5761 «. 2FEA4.
ABPT. 325K,
AAEFT e ARAZ.
fO93A. 3TAT7.
TI8#0e 4130
ThlA. 4287
7531 447%.
YIS . 45506,
TISMe  B¥IT,
TORL o HEDTZ .
HIYA o FERYINE S I
“RRM . B2 .
BOAM . 50D2.
BANG . 5186,
KOd5. 5l
F531e 5359
RA1L . 44l
FA11 . 5841 .
BRER.  B%17.
HAERE « 5589
BHEE& . SRYyH,
BEYH. SES4.
BAFHs 5914,
RAER. 5974
FOER. AORT,
BAFE S  ADRD .
RTI3%. A127.
P73%. A171.
BT TTa A213
THT - (RR9] .
BEAS . G301
Befihe HAZK.
FET3 e  ROET .
EBT3s 5507
FRI3 . HA55L ..
CRET3 . ASGRH.
BHRTA AR .
BE9Te 6597
HO13. 6607
fG16s (A21 .
KYl7.

AR23 .

e el e i



LOCATION? B571CA

106

0 9553

=y PRI 1

DATES 15 AUG 1974 DATES 20 AUG 1974
FHI FLO EDN ETH FHI F;g Eag ETﬁ..
1000 980 0 0. Ig%g gao 1607, 0.
1980 960 0. Q. v 960 940 3031. 0.
060 940 o o 940 920 3956 0.
940 920 0 o 920 900 4T15. 452
920 900 0. 152 o o 5505. 1935
Qa0 &RD }92”- 503 . . 880 860 6039, 2615,
250 * ®40 3230. 2186 Sao 020 7027. Z279%4s
gu0- #20 3785. 2599. B 800 7566, 3108
'p20 8OO L 4598. 2735. 800 780 17566« 3330
"0 THEO 250 . 3001 780 760 ?952. 3455
760 760 5qgu. 33BB. 760 740 B07Se 370%
760 740 G722 3?14' 740 720 8195 3B5Ge
q 40 720 GORA - Bb’i_a' 720 7¢O 8195‘ BOET »
720 700  637H. 35310 ‘ 700 660 8310« 4297,
700° 680 6722. 3976. e30 660 B310s 4409
A HOD 560 R34, HOHH 660 640 8506« L5306
A60 640 6943. A3D2. 640 620 8631e A4T2Te
540 620 6943. 4302, S €00 E7ap. ABREs
400 A00  T046. A4D5. 600 5CO 8632e ~A52Te
600 560 7143. 4000 - 560 560 £927. G5il6e
GRO . 560 T14a3. 478D 560 540 ©018. S208.
560 540 7R37. 47 HH- 540 520 ©105s 529Gs
540 520 T237. 4966 520 500 910C5. 5302.
520 500 TR . BO50 530 LEQ $105. 5547
500 48D 7328 . ) 51-(33 . 480 460 o451 » 5691;.
ABO 460 7322 5?.<.’-9- 460 44O 9R6G1e 569C a
n60 440 1398. SZ6EE. A s0 9261. 5771
A40  A20 7398 5434 i50 400 926le 5840
420 400 T398. 5501. 400 300 9261e 5969
400 380 7461. 5501 300 360 9357. 6030
350 360 TARLe 5563 3 a0 03&7. 6067
‘360 340 TA61. 55063 A40 .320 9387 634le
340 320 746l. 36LE. 320 300 9387. 6141
320 300 1a6l. SG18. S 260 9387. 6190
300 rub  7Sile 5710- 280 260 9432+ 61904
ok 260 T7511e 5805. 560 40 9473« 6233
060 240 - 7511 5805 e £00 9473. GBI0.
2n0 220 7511. S843. ‘o30 200 9473+ 6304
220 200 751le 5877 500 180 9473. 6335
200 180 7575. BAC0 160 160 9502. 6392,
1 RO 16U 7575 - ()'\‘:-'[I * 160 i"—iO 9502. 6‘55{3‘
160 140 7602‘%- ?Ot'sfic 140 120 9523+ 6’-.164'1-.‘
140 120 7625.  612%. %1120 " 100 9543. G484
120 100 7623 &100 - nﬂhﬁn?hﬁ 100 §0 9543« 6515e
100 %0 7642. 6145QRIG ""B0 -0 9543. 6537.
#0 AN TRaR. 6} :H‘o ?00 60 40 9543« 65544
A AD THAR. 6106 40 PG 954%e 6573
"o an  76ATe H1TL 20 e
o0 . 0 Fr5ne 0170«

65030




' LOCATION: 85710A

DATE: 21 AUG 1974

FHI
1000
980
960
240
920
- %00
880
B6C
B4O
820
800
780
760
< 740
720
700
680
660
640
620
600
S 80
560
540
520
500
480
460
440
420
400
380
360
340
320
300
280
2690
240
220
200
180
160
140
i20
100
80
60
40
2o

FLO

980
960

940
920
%00
880

860

840
820
800
780
760

T40 -

720
700
680
660
640
620
600
580
560
540
520
500
480
460
440
420
400
380
3460
340
220
300
280
260
240
azo
200
180
160
140
120
100
80O
60
40
20
0

EDN
Qs
O
O
O
1204.
2697,
4585

5010..

5699
6236
6367«
6881
TES56.
7500«
TT25.
TB4D
1349
BEO6G.
8173«
E275
BTl «
8471 »
BSG3 »
8743«
BT43 a
B206 .
8985«
G985
9055 «
9124
G124
Q1244
C239.
§23%.
SR39.
923 %«
0239,
D279

9318

0318
9318,
9318,
9342
0354 e
Q264 «
S364 e
Q36
9364 .
'9368.
9370 ¢

ETH
Qe
0.
O
O

304,

1492

1923-'

2353
2631«
2502
316G
3296
3549«
3913«
4033
L4265 »
HHG) »
4705«
4705
5010
5207
S207.
5300«
5477«
S4T7 »
G664l e
5795
5795«
3938
$9308.
605% .
6189
6189,
689%.
G299,
634G
G482«
EHEBR
6520

6557

6589
66183
6645«
66EB.
G688
6719
6T42 -
CT60 .
L7170

ST0A e
.

'

Ad, ot melldan oW T ok A Aebei T

" DATE: 22 AUG 1974

FHI
1060
980
960
240
920

- 900

880
860
840
820
8Co
780
760
740
720
700

680

560
640
620
600
580
560
540
520
500
A5G0
460
440
420
400
360
360
340
320
300
280
260
240
220
200
180
160
140
120
100

80

60

40

20

FLO
980
960
240
920
900
880
860
840
g20
800

780,

750
740
720
T0OO
560
660
640
620
&00
580
560
54
520
500
480
460
{40
420
400
380
360
340
azo
300
250
260
240

220

200

L1860

160G
140
12
100
60
&0
40
20
g

EDN

L ]
Qe
Oe
1]
Ge
Oe

S5TTe

1855
266G,
3635
4029
LAY L4
4565 e
4906,
5259
5719
5343
6265
G4TG
6579
6OTT.
6771
6456
TOAT »
7253
7213
T21i3 e
T2EG .
TI56
TE%6
7356«
71480«
7450 o
THEO »
7533 »
7533 e
15T
ToTTe
17654
TE54.
T65d.
76540
TES%e
T63le

T6B9e-

TTL 7
TTi7
Fidde
ity

';"’26.

ETH
6E2 .
1004.
1791.
1791,
2242
2848
2386«
2810
3089
2825
3488
3742«
3990
4110«
£330

8346

Q456 «
4556w
4563 «
Q76T e
4885«
5053
5146
G409
540G
5431 e
56480
5648
5718
G787
5917~
5917
5977 «
6030
5138
6229
6320 .
6403 «
G4B2
5517
G548
6543
6622
65622
GE6) -
G6T6
6586
6636
67l de.
6721 e




DATE: 23 AUG 1974

FHI1
1000
980
960
940
920
900
880
860
840
gz2a
800
7680
760
T40

720 .

700
680
650
640
€20
600

580

S60
540
520
500
4 B0
460
440
429
400
380
360
240
320
300
280
260
240
220
200
1 30
160
140
120
110
80
60
40
20

FLO
980
960
940
920
960
880
860
840
820
800
780
760
740
720
700
$80
660
G490
620
600
SBG
560
540
520

500,

AGD
450
440
420
400
3680
360
340
320
300
280
260
2406
220
200
150
160
i 40
120
iG0
80
60
£0
20

)

EDN
Qe
4
De
767
3351.
4540

51281 .

5685
5962
6231,
G362 .
6619,
6870
6691 .
6991 .
TLO7
1218
TFElEe
1323
7323
7423 «
TL23 0
7515
TH15.
T6G4
7664
T60A
TI56.
TT98
TTo8
7758
78200
TER0
TE20
TE20
T820
7867
TB6ET -
TEST o
TEGT e
TELT »
739G
TEXG
TEQG
TEI6 «
TS18«
To2d

TY2ae

T929.
TI539e

e

08

LOCATION:I 85710A
DATEY 24
ETH FHI FLO
0. 1000 980
0. 980 960
O 960 940
O« 940 ~ 920
Os 920 900
739 900 880
1754« 880 860
2179, - 860 840
2455 - , 840 &20
2727 o g20 800
3252 800 780D
3378. 780 760
3630 760 740
4118 740 720
4237 e 720 700
4353« 760 &80
LAGH e 680 660
4572 660 640
4678 640 620
4781 620 6060
L4BT6 60D SB80
4878 560 560
5154« 560 540
5243 o 540 58
5243 520 500
5325 500 480
5402 Hgo 469
5402 « 460 440
5473 440 420
S4T3 » 420 4to
5530« - 400 380
5539« 380 360
55986 . 360 340
5653« 340 320
5653 » 320 300
S701. 300 280
5701 « ag0 260
STH3 » 260 240
5619 240 220
5855 : 220 200
5886 « l 200 1580
5940« ! 180 160
5966 o 160 140
5966 e 140 120
£023 . t20 100
6054 . 160 &0
G0EG 80 GO
6132 60 40
65154, 40 20
6362« ]BIB 2c G
. . ) .
oRiGRNAL PA% pg
. oF poeR @

AUG 1974 '
L}
EDN ETH
O« O«
Q. Qe
D Qe
16 154
1816G. 154
2855 450 ¢
44458« 1382
5442« 2031
5995« 2444
6399: 2579
GE32e 2975
6914e 3104
T165« 3356
Ta0Te 37230
T6A%.  3B4l e
7757« 407Le
T98le 48293«
BOEBYe 4400 -
8195 4806
B287e 4711«
8495, - 4907
Bu95 . 5001 «
B675« 5186
B678« 5275«
8547 53G0.
B930 . H443.
§930. S602.
90 EC. HEUE.
GOB0e 5673
S0HE0. 5741
91 14 5805
GaNGs BHEGT .
9205¢ 58667,
SR05. 5970
920F. 6031«
9302« 6128
0202 H173«
Q302 6H215e
302, 62%2
9302« G326
$9323. 65357
9360 6385
6350 G435
9381 6457
938le G4V
8361 6509«
92B1lse 6532.
G388 6557¢
G308e 6587T»
B389 6575




DATEs

FHI FLO
1000 980
980 980
960 940
40 920
920 600
900 850
B8O Bo&O
860 8B40
840 820
g2p  BOO
800 780
780 760
760 740
740 720
720 700
700 G6BO
680 660
660 640
640 G20
620 600
G6GO H80
S80 560
560 540
540 Hi0
520 S00
500 480
480 460
460 440
A40 420
420 400
400 380
380 360
360 340
340 320
320 300
300 280
280 260
260 240
240 220
220 200
260 180
160 160
160 140
140 120
120 1060
100 80

80 gy

60 4o

49 20

20 0

LOCATION:

2% AUG 1974

~ EDN

O«

O

Qe

O

Oe
588
3787,
4636
5327
5738,
G128,
GOUZ .
6E93 .
TI37
TAHA92 «
7607«
TE2G
7529,
BOAR .
8244 e
8343 -
437«
5529
Bol6e
B7G0«
8700 .
B779
8BS 4.
BE54
8SEZ3
80&!7-
5387
BEQBT»
044 e
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2095,
GOSD
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QU3
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Q014 .
G214,
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O
Qe
Oe
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(4]
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576 ¢
1569.
1986«
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2767
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4430
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G007«
5007 e
5179
5240 .
85340
5491 o
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5630«
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HET7S .
5989
5032 «
G2 e
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6228 .
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6208 .
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63338
6377«
GA0T e
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1*3( Q:F ™ML
,311 1:(\{\?1
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DATE?®
FHI FLO
1000 90
980 960
960 940
940 920
920 900
900 830
‘B80 660
860 B4O
B840 20
820 8GO
800 780
780 760
760 740
740 720
720 700
700 6€E0
6ED 660
660 640
640 620
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560 540
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500 4860
480 460
450 440
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LOCATION: 85710A

.DATE: 30 AUG 1974

FHI
1000
980
260
940
920
900
B8O
860
840
820
800
T80
760
T4
720
700
680
660
540
620
600
580
560
540
520
500
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460
440
420
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340
320
300
2880
260
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220
200
180
160
140
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&0
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FLO
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6405«
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\
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LOGATION: B5T10A

DATEt 01 SEP 1974
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940
920
900
880
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560
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500
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240
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440
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O
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O
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3879
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oﬂﬁﬁmﬂ‘ a0 p»lf {‘
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DATE: 02 SEP 1974

FHI

1000

980
960
Q40
920
200
880
360
840
520
800
780
760
740
720
700
680
660
640
620
630
580
560

540 .

520
500
&850
460

A4l

420
4G0

380

360
340
220

" 300
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O
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D
Oe
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31%4.
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4O G
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5184
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G40
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GO0 4
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/
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O

Qe

:3‘

[ 3
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3971 »
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4527
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2248,
5245-
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e
5383 .
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5385 .
D386 -
L4139 .
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5566
B0FR3 .
5634«
5641
057«

3005 .

LOCATION: B5710A
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