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! ABITPCT,

• radar target oharactoristios (radar area) of the F2H-2B airoraft

are described quantitatively for radar frequencies of 115, 215, 1250, and

2813 Me.. The radar area is greater at the lower frequenaies (115 and

215 Mc) than at the higher frequencies (2813 and 1250 YQ. With large

samples of azimuth aspect and with equal weights given to equal aspect

intervals, the average zfadar area at 115 Mc.is about six times greater

than the average radar area at 2813 I. The probability that the radar

area corresponding to a particular aircraft aspect will lie in a give

1 db interval is normally distributed. Over a wide range of aspeats, the

probability distribution of single pulse amplitudes is essentially equal

to the distribution of median pulse amplitudes, where the medians are

obtained from samples of length 1/12 second (for 2813 and 1250 Mc), 1/2

second (for 215 Mc., and 8 seconds (for 115 M4. The radar area for the

two lower frequencies is given as a continuous function of aircraft

aspect while the data for the two higher frequencies are given in the

form of probability distributions.

PROBW.. STATUS

This is an interim report on the problem; work continues.

AUTHORIZATION

IRL Problems: R02-06 (NR 502220)
Ro2-Io (IM 682-010)
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INTRODUCTION

The work described in this report was carried out to determine the

optimum manner (least chance of detection) in which U. S. aircraft should

approach an enewy area guarded by radar. This report, on one phase of

this overall problem, through the presentation of the probability of

occurrence of radar areas allows the computation of the probability of

deteotion of certain aircraft by radar operating on zeveral frequencieso

The measurement program included the F2H-2B, AJ-1 AD-40, ani FJ-2
airoraf. 1 These aircraft were flown with the courses, altitudes and

flight attitudes calculated to simulate, as closely as possible, the

range of aircraft aspects observed by a ground-based aearch radar with

the aircraft at normal combat altitude rnd speed. Simultaneous measure-

ments were rmde at radar frequencies of 2813s 1250# 215, and 115 P. 2

This report includes only the data on the F2H-2B, a jet aircraft which

carried wing-tip gas tanks and a T-63 shape (simulated Mark VII bomb)

under the port wing root. Pictures of the plane appear in Fig. 1.

Radar area, o'# as used in this reports is defined. if the target

is in free space3j by the equation,

a a -PR(4R)% 3R4 4T.(G)

1. Although measurements were also requested for the F7U-3 and AD
aircrafts they were not made available for tha measurement program.

2. Theso frequencies were the nearest available -o the requested
frequencies of 2860, 1200p 200, and 73 ie.

3. If not in free space (i.e., groimd reflected energy reaches the target)
this equation is modified by a term depending upon antinna beam shape,
height of radar antennas altitude and range of target, reflection

* coefficient of the grounds and radar wavelength.

C01T FITETIAL -I-
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in which PR - received powers R - range of target, PT transmitter powers

G a antenna gain, and X v radar wavelength. To convert the received powers

PRs into quantitative values of radar area, d-# the radar must be calibrated

or standardized. Two methods of calibration were ubed in this work. The

first ot th6ce methods, the method of radar parameters, has been describod

by Xatzin4 . The second method, the standard target methods requires

placing in the field of the radar a target of known radar area (sphere,

corner, sheet) and comparing the amplitude of its echo with the radar echo.

It was possible to use both of these methods at 2813 and 1250 M% but only

the standard target method could be used at the two lower frequenoies.

These methods and their effect upon the accuracy of the data in this

report are discussed in Appendix I.

The low frequency (115 and 215 Mo) data were slowly varying

functions of aircraft aspect and it was possible to plot radar area an a

continuous function of aspect.

The high-frequency (1250-2813 MW data are 6_vided into twenty-second

samples for which the probability that the radar area equals or exceeds

certain discrete levels is tabulated. A particular probability distribu-

tion is usually not repeatable but the data show, by comparing data from

different flights$ that the probability of occurrence of a radar area

lying in a given 1-db interval is approximately normally distributed.

An increase of radar area with radar wavelength is observed in the

; 4. Katzin, Martin, *quantitative Radar Moasuremonta," Proc. I.R.R., Vol.

35, No. 11, November, 1947.

CONFIDENTIAL -2-
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* data, the inoreace being about six-to-cm. from the shortest to the loivgewt

wavelength.

A series of flights was plaimed; so tha vt. the aircraft mw

between the ranges of 8 and nl miles from the radars it woud present to

the radar one of the following etimnthal, avpects (defined in Wig. 2)v

00s 50, 100, 150, 200, 300, 9009 M~o.. 155V, 19009 1950, 2000 2106 an

2700. (The data were taken In the 8-11 nil* region ainee here a mnim

of the interference pa&tern occurs, for both 115 wAn 215 Ne. end the desired

elevation aspect is obtained.) All fligbts wero Ostragkt ea" 1ew1,6

at an altitude of 2700 feet. The pilot was instructcd to holdt

aircraft's angle of attack equal to that at roel embat a~tit;iAe anA

speed and to hold the requected heading d&aring all of each rM (iL.e.,

not necessarily to fly along a particular gromd track). With the

aircraft flown in this mapr.r and knowing tbb rwages elevwticone-e

and azimuth angle to the aircraft f.-o the radar, it max possible V&

doteuiaine aircraft aspect.

The aircraft echoes wre recorded piroogrrlically b7 two CUffrauI

methodess

1) A movie camera photographed each L-scoe presentadoen with

one-half second expotures every second. Tu addition to revealig the

presence of interrering echoes, this record of xxperiaposoi A-soope

traces gave a compressed version of the ecbo behavior.

2)The aircraft video echo was Eat*& fr-m the U'tal video arA

pre~sented on ex oscilloscPo which was photographed on a ccutSnuously

CONFIDENITIAL-3
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moving film. This record permitted a pulse-by-pulse analysis of the echo

behavior and is the record from which most of the data in this report are

derived.5

In addition to these two reoords., a data board containing such inoi'mation

as time, range, elevation angle, and azimuth angle was photographed by a

third camera, Timing marks on each film permitted correlation of all

records.

RRUSUU S

Low Frequency (115 and 215 Mc).

Two related features are prominent in the low frequency data:

(1) the A-scope reoordn aohtain practically as much information as the

pulse-by-pulse records and (2) the radar area varies rather slowly with

aircraft aspect. These features directed the analysis of the low frequency

data which will be discussed under four headings:

1) Similarity' of A-scope and pulse-by-pulse records:

The A-scope record was read each second for the highest eoho which

occurred during the half second the shutter was open. The pulse-by-pulse

record will contain more information than this only when there is a signi-

ficant echo amplitude variaticn in a period of one second. A typical plot

of 115 Me.A-scope readings along with pulse-by-pulse maximum and minimm

values in each second appears in Fig. 3. It is seen that the two records

differ appreciably only in the regions of deep echo fading. Later in the

5. Since previous work had indicated that a sampling rate of 60 times per
second would t;. adequate for the fluctuation rates of jet aircraft
echoes, the pulse-by-pulse recording rate was 60 pulses per second:
although the actual radar repetition rate was 120 cycles per second.

CONFIDENTIAL -4-
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report, when the variation of radar area with aspect has been discussed,

it will be possible to estimate from this figure a target presentation

time0 during which the echo may be considered oonstant7 .

2) Radar arca as a function of nominal aspects

Figs. 4-11 are plots of radar area (as read from the A-scope records)

and nominal azimuth aspect (defined in Appendix II) versus time. 8 In a

particular interval the fraction of the total number of points which lie

above a given radar area level is the probability that the echo will

exceed this level on a single antenna scan, if the presentation time is

equal to or lss than one second. For longer presentation times, this

probability may be obtained in the seine way from a running average of

the data. Additional observations of a particular probability may be

obtained from each repetition of the aspect interval.

3) Radar area as a function of exact aspects

Figs. 12 and Zu are plots of average radar area versus exact aspect

(defined in Appendix II), i.e.,they are plots of average rae: a'ea versus

6. Target presentation time is defined as the length of time that the
antenna is pointed at the target during one revolution of the antenna.

7. This estimate may allow the improvement of target simulators which now
include only target variations from scan to scan.

8. All the data for these figures was taken from the 8 - 11 mile range
interval where tho elevation aspect angle was betweer. 2.30 and 3.20.
The fliCht attitude, aircraft speed (C.A.8. = 193 knots), aerodynamic
conditions, and average depression angle of the radar with respect to
the airplane axes simulated the tactical situation of an aircraft at
attack speed at 40,000 feet altitude flying against a ground based
search radar at ranges from 90 to 130 nautic&l miles.

CONFILENTIAL -5-
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average nominal aspect. The averages were obtained at the points marl-d

by (x) and the oonneoting lines indicate it is reasonable to assume a

smooth variation from point to point. The repetition of a minimum point

on successive flights was usually recognizable but a maximum point, almys

plotted midway between adjacent minimum points, is merely the largest echo

-which occurred between the minimums, The data are discontinuous near head

and tail aspects because a single flight spanned only a few degrees about

these aspects and characteristic minimums oculd not be identified. This

difficulty is particularly troublesome at low frequencies where probably

only one or two characteristic minimums occur in a 100 or 200 interval

around either head or tail aspect. Since there are few miniums using

the largest and smallest observed values as maximum and minimum may not

be serious. The curves in Figs. 12 and 13 are dotted in two places to indi-

cate that the actual minimums occurred where the radar area could not be

computed accurately in the rapidly changing ground reflection pattern.

4) Aircraft Aspect Fluctuations:

Using the data of Figs. 12 and 13 a list of nominal aspects for

each of several minimums was prepared. This list showed a rcot-mean-

square (r.m.s.) deviation from average nominal aspect of 1.50. This

value compares favorably with groscope data on aircraft yaw taken by

LeIs which shows an rms. yaw variation of 0.70 to 2.60 for twenty-

seoond samples,

, 9. Unpublished data by B. L. Lewis, NRL.

CONFIDEN'IAL -
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PESULTS

High Frequency (1250 and 2813 Me.)

The data for these frequencies were taken from the pulse-by-pulse

data and were analyzed for probability distributions over certain aspect

intervals. This type of analysis allowed comparison of data froia several

flights even though the eoho fluctuations were too rapid to allow the

identification of a particular aspect from one run to another.

The sample length was chosen to be twenty seconds which, for a

closing speed of 600 mph, spans 3.33 miles of range. This sample times

chosen to be long compared with the natural lateral oscillation period

of 2 seconds#10 spans anywhere from zero to sixteen degrees of aximuth

aspect depending upon whether the radar is ahead (behind) or abeam ot

the aircraft. This aspect interval, often large compared with the 10 or

20 estimates of r.m.s. yaw variations, may be wasteful of information

when the aspect is kown more accurately than sixteen degrees.

The high frequency data, contained in TAbles I and 1, indicate

the percentage of pulses in a given sample for which the radar area

equalled or exceeded a particular level. The gaps in the data at near

nose and tail aspects appear for the same reason as in the low frequency

data. There are more data on 2813 V4. than on 1250 Nc. The vertical

beamwidth of the 1250 Mo. antenna illuminated the ground at longer ranges

and the effects of the resulting fine-structured interference pattera

could not be removed, limiting the range interval in which the 1250 No.

measurements could be taken.

10. Information from Carrier Branch, Flight Test, NTATC, Patuxent River, Vd.

CONFIDENTIAL -7-
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The statistical fluctuation of the probability of detection calcu-

lated from these data depends on the variance ;' the data (for a given

aspect interval) in a single row of Table I (or II). Because the data

in a given row are correlated with those in other rows, no adequate

stazistical description is undertaken here. A simple first approximation

of the statistical fluctuation is described below.

The colixnn headings show that the aspect intervals were repeated

from one to six times. The data from the separate flights were tnten-

tionally divided into those aspect intervals which gave the maximm

nimber of repetitions. In this regard the data (Table II) for the

aspect interval 37.50 - 450, which was observed on six different flights#

were studied in detail. The first differences of these are shown in

Table III where each difference is the probability that the radar area

lay between two consecutive db levels. Also given in Table III are the

mean and variance of each row of entries. The observations in several

adjacent rows were oombined. After subtracting from each entry the mean

value f'r that row and using the entries from several rows as a sample,

it was found by the Chi-square test that the data are normally distributed

about zero mean with the sample variance. A blind use of this result

would produce probabilities greater than one for small values of radar

area and negative values of proalility for large radar areas. However,

it does serve as a first approxirAtion of the row-distribution.

FR.EQUENCY TREND

The radar area at the lower frequencies is groater than the radar

area at the higher frequencies. With large samples of azimuth aspect,

CONFIDENTIAL -8-
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and with equal weights given to equal aspect intervals, the average radar

* area at 115 Mo.is about six times greater than the average radar area at

2813 Mo.. This trend is not erased even when the worst possible interpre-

tation of the accuracy estimates of Appendix I is applied. The averaging

method which was used11 weights this trend heavily with the large signals

ocourring at broadside and normal to the leading edge of the wing. At the

higher frequencies the narrow broadside echo lobe is sensitive to airplane

roll and the very narrow leading edge echo lobe might have been missed*

These two factors would tend to lower the higher frequency averages. The

importance of these results should therefore be Judged on a probability-

of-detection basis rather than an average-area basis. No theoretical

explanation of this frequency trend is known to the author.

PRESENTATION TIME TREND

A search radar normally accepts all pulses during its presentation

time (as modified by (at least) the antenna beam shape), treats thea as

a unit, and presents to the operator their mean value, for instance. The'

variation of the radar area during the radar presentation time is thus of

importance to the ra.&t' designer. Information in this respect is shown

in Figs. 14-24 where each figure shows two probability distributions*

The solid curves in these figures show the distribution of single pulse

.mplitudes (i.e., they are plots of data like that found in any oolumn

11. The average of 24 readings (every 50 from 1700 to 2800) from Figs. 8
and 7 (115 Me.) is 53 m2 . The average of 59 readings (every 20 from
1920 to 3080) from the lower half of Fig. 12 (115 Mc4 is 89 m2. In
Table III (2813 Mc.) the average of ten columns between 1720 and 2200
and 15 columns between 2300 and 3100 is 12.5 m2 . These two ratios
were rounded of to six-to-one.

CONFIDENTIAL 9"
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of Table 3), while the dotted curve shows the distribution of median

values. The dotted curve was prepared by separating the data from the

corresponding solid curve into the indicated time intervalss and plotting

the median value in each time interval. The time intervals selected

correspond to radar presentation times of 1A2 second (2813 end 1250 Me),

1/2 second (215 Mo, and 8 seconds (115 W4.

The change in the probability distribution with presentation time

is smell, as judged by the similarity of solid and dotted curve. This

conclusion should be applied with care because changes of the probability

distributions with time are a function of the aircraftes exaot-aspeat rAete.

During a straight and level flight, the aspect rate is a function of the

aircraft's natural oscillation period (a constant), the aircraft's aspect

(aspe3t rate is greatesc at broadside), and. the range (aspect rate de-

creases with increasing range).

CONCLUSIONS

The radar area of the F2H-2 aircraft is greater at the lar

frequencies (115 and 215 W. than at the higher frequencies (1250 and

2813 V4. With large samples of azimuth aspect and with equal welgts

given to equal aspoct intervals, the average radar area at 115 Mc. is

about six times greater than the radar area at 2813 Mo.. Repeated obser-

vations of a particular aircraft aspect shaw that the probability that

the radar area (corresponding to that aspect) will lie in a 1 db interval

is normally. distributed. The probability distribution of single pulse

amplitudes is essentially equal, over a wide range of aspects, to the

ONFIDRSTIAL -10-
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distribution of median pulse amplitudes, there the sedians are obtained

*from samples oorrespondirg to presentation tins (tim during whiGh the

radar antenna is on target) of 1A2 second (2813 and 1250 M.), i seoond

* (215 No.) and 8 second* (115 Mo.).
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The standard target for the two higher frequencies s a tria lar

corner rofleovor (tb4 length from apex to ay corner was equal to 2 foot)

momted approxiately 25 feet ab~e the water, The standard target for

the two loeor frequencies wa a 10 foot by 10 foot flat screen mounted

about 75 feet above the water, Pictures or the targets appear In Figs,

25 and 26,

The radar ares of the kilh froquenoy stended targets an s ue b7t

the radar parcmters method during the four operating aaysp to ompared

with th theoretioal Yalu* in PIC, 27. (The height vtriat is02 In & to

tide.) The measured Yalu"s at 2813 **.a.* scattred approxiately * 3 db

about the theoretical value with ittle relation to target height. The

M2Sr Nl maureens are correlated with target height but appear about

2 - b low with a scatter -2f approxiately * 1/- 4 -o

In an attept to wtplala the low neasured values for the radar areft

of th triangular target at I t m. this targeuec rep1caby an gUl

inch by f ecrch flat lhnth *" radar are a- a oasured (by th radar

parmeterz method) a th sheet wa varied iter. Th e t nre tauret fod

thoretial alues of radar area are plotted against height in 7me, 4t

and 29. The aort for this target s tilted so te t at the relatri P s

of a ey background eho (fr m the pport) ho d t angr e wth target heas

TieThe oseations in the mevalue 21u at 250 tee y be Ca n to tlater-

ferIng backgroun ethot bt sine* the peaks of the 3saillatioue fte area

C OVIDENIA L -12-
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the theoretical value, the low values of measuared radar area are not

explained. Other possible causes for the low measured values are deform-

tion of the target, a reflection coefficient of the sea. different from -1,

or an erroneous measurement of a radar parameter. Without further informs-

tion it is concluded that the 1250 No. data, in'this report are low b~y a

factor lying between 0 end 3 db and believed to be nearer to 3 db.

It is reasonable to assumo that the background echo (from the

target support) is responsible for the differences between the theoretiwa

and measured curves of Fig. 28 (2813 Wo. Since, in Fig. 29, the back-

ground echo at 1250 Mo. ohmaes phase by a full cycle about, every 4 feet,

the same phase change should occur every 1,8 feet at 2813i No.. The

aaaplng rate* In Fig. 28 vas every 1.5 feet (iethe flat sheot mas

moved in height in increments of 1.5 feet), vhich is sufficiently cloe

to 1.8 feet to explain the slow oyoling between measured and theoretical

values. Accordingly, it is conoludod that the errors in the 2813 No. date

in -this report are mzoll compared, with 2 3 db.

The only check on the abrolute accuracy of the low-frequenaY target

was a computation (for the 215 M0. radar) using measured values of trans-.

iitted and reeived powers and a nominal value of antenna gain. According

to this computation the 213 Mo.data In this report are 3 db too high.

Nowever, this computation ina a poor checking procedure (the 3 db difference

could be the result of using an inoo.rect value for nominal anten gain,

a quantity which Is squared in th. radar area amuputation*, and Allems

* only a negative o-malusions there is no reason to suse**t the acouray
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of the low frequenoy data in this report.,

* The measurements have indioated that the ratio of the radar area at

115 Vo, to the radar area at 2813 Mo.is aboat 6 to 1, After applying the

estimates of acouracy, it seems equally likely that this ratio is 3 or 4

to 1.

9
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SDI&(ARZING AIRCRAFT ECHO DATA

At sauy point during a fligbt an aircraft presents to 6 radar its

*nominal* and its Mexaact aspect. Namixl aspect, the unal kamleft p

is defined by the bearing an olovaticn GZ the radar to the air r fts and

the oompaer heading, agle of asttaok and the roll angle listed, IR

pilot's orders. Bbact aspect is thU act al instartansas aspeot ofe

aioraft and includes the position of the protollors (if =W) a*& a

distortion of the airfroee or skin.

When cnly the nominal aspect in kno, the &ta ch ioh-co 2ag

for the computation of the probability of dstecti~, ould be presseted in

either of two different forms. In the first, a plot of radar are& agaawt

exact aspect and the statisties of the deviatiocs fron nominal aspect

could be given. In the second rota, the statistics of the radar area for

each nominal aspect interval under consideration could be gives

The first form of the data usualir emt to funished dhe to t;M

difficulty of obtaining eaot-spect informatLa. va e

presents difficulties, not in cofleotIzq the data, but in that the v

is restricted to the time and aspect interval selocteia e daf

reduction process.

Three, at times contradictory, considerati ans are in the oeeing

of sample times and aspect intervals. First, the zample time sbo=i4 w

be long compared to tho decisi n- 'Zie of the te*t. iaa proble (for a giV

tactical problem, answers ar required at a rate deendant v pm h twash

CONFIDENT L
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a7 target range and- speed), Second, the sample time should be long oc.-

pared to the period of natural oscillation o. exact aspect. Third, the

aspect interval within a sample should be only reasonably larger than the

fluctuations of the exact aspect. To illustrates The use of ^ sample

that spans 300 of aspect is wasteful of the available information hen

the aspect is actually known within 300 and produces a coarser-grained

plot of the probability of detection.

The compromises which were made in reducing the data for this

report were aimed at presenting the most useful and complete data-sumaries

permitted by the finite number of runs and the finite iuformaticn known

about the exact aspects, The slow fluctuation of the radar area with

aspect at 115 and 215 Mo.has permitted an attempt at a one-to-one correla-

tion of radar area with aspect at these frequencies. The more rapid

fluctuationa and the greater effect c- random r.-peot changes has forced

a more statistical description at 1260 and 281z, MO..

CONFIDENTIAL 
-6-



CONFIDENTIAL

TABLE I

1250 Mo/a

Cumulative Probability (XIOo) of A - 10 1og1O C
(0r in square meters) for Azimuth Intervals I (I in degrees) and

Sample Siie Q (Q in aumber of pulses). Q/60 - Length of Sample in Seconds.

348 351 2.7 15.0 21.8 25.3 28.0 28.0 31.5 31.5

361 363.5 3.7 18.6 26.0 29.3 31.5 31.5 36.0 38.0

Q: 1200 1200 1200 1200 1200 1200 1080 1200 1080 1200

A

-17.2
-16,2 98.9 98,7 96.,9 100.0
-15.2 97.4 98.2 96.9 99.8
-14.2 98.4 97.8 95.8 97.4 02.4 99.3 96.7 99.8

-13.2 955 96.8 99.3 95.7 96.4 91.0 98.8 96.6 99.5
-12,2 93.9 95.8 97.7 95.5 94.4 89.7 98.1 96.5 99.0

-11.2 92.8 94.9 95.3 95.3 90.6 88.8 97,1 96.3 99.0

-10.2 91.4 93.8 92.9 94.3 84.9 87.4 96.7 95.7 98.9

- 9,2 87.4 92,9 86.5 92.5 79.1 86.1 96.6 95.2 98.8

- 8.2 84.1 92.4 84.4 91.0 74.6 80.7 92.9 93.4 94.3

- 7.2 80.4 91.3 80.5 88.7 72.2 73.2 88.7 90.1 92,1

- 6.2 77.7 89.9 76.7 84.0 66.9 69.1 82.3 84:9 87,5
- 5,2 76.2. 87,1 68.7 75.8 63.4 67.1 72,3 78.4 80.1

- 4,2 74.8 84.9 58.2 67.4 61.4 65.7 59.5 71.3 71.9
- 3,2 69,7 83.0 48.7 62.9 57.5 62.7 43.9 65.4 63,8
- 2,2 63.4 78.5 40.9 57.3 52.9 61.3 33.3 59,6 54.2

- 1.2 56,4 66.9 35.3 52.1 47.2 5G.6 26.9 52.7 50,5

- 0,2 49,9 59.0 27.8 47.3 40.4 50, 21,6 45-5 45.d
0.8 45.2 51.7 26.0 43.3 34.4 45.3 11.3 34.4 39:1

1r8 40:8 41.2 23.5 34.0 30.9 37.7 3.7 19,7 32.6
2.8 33,0 32,4 25.1 24,3 27.7 28,1 1:2 14,0 27.0

3.8 19.8 25,8 99,9 18,9 19,0 20.9 18.7 0.4 8,1 25,3

4.8 14.4 14,8 92.8 17.4 12.5 11.4 13.4 0,0 1,8 19:4

5,8 3.3 7.7 88.3 16.2 6.6 3.3 8.6 1.6 10.4
6.8 0,0 1,4 82.0 11.5 0.1 0,0 2.4 1:3 6.,9

7:8, 00 71,2 0.0 0.0 0.1 0,6 4.9
8,8 511,1 0.0 0,0 3,9

9,8 43.9 2.8

10.8 15.6 1,6

11.8 610 1.0

12.8 0.2 0.0
13.8 0.0
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~TABLE I

(Continued)
1: 28:0 28.0 33.0 41.0 48.0 48.0 55.0 70.0 73.5 80,0

36.0 36.0 41.0 48.0 55.0 55.0 62.0 80.0 79.5 86.0

Qt 2160 2400 1800 1140 1200 1440 960 1200 1200 1200

A

-18,2
-17.2 99,7
-16.2 99.9 99.6
-15.2 98.6 99.5
-14.2 94.4 99.5 99.8 100.0 98.1 99.2
-13.2 93.7 99.1 99.5 89.9 97.8 98.9 99o2
-12.2 93.0 98.5 98.9 89.9 97,3 983 99.1
-11.2 92,5 98.0 97.6 89.6 96.6 96.4 98,5 97.9
-10.2 91,5 97.8 96,8 89.6 96.1 94.3 98.0 97.6
- 9.2 90.6 96.-' 95.3 89.5 95.6 93.1 97,1 97.1
- 8.2 87.0 93.6 94.0 89.2 95,0 91.8 96.6 100.0 96.7 100.0
- 7.2 81.6 90,4 90.6 89.2 94.0 )0.6 95,8 99.9 96.0 99.8
- 6.2 77.0 84.9 87.0 89.0 93.0 87.8 95.4 S,).7 95.5 9.6
- 5.2 72.8 76.2 81.0 87.2 91.5 81.1 94.1 99.6 94.7 99.5
- 4.2 68.5 65,7 75.5 85.3 86.3 73.7 93.2 99.3 94.0 99.4
- 3.2 64.0 53.8 66.7 84.2 81.0 67.1 91.9 99.1 91.7 99.4
- 2.2 60.4 43.8 60.4 83.3 74.2 58.0 90.4 98.8 89.9 99.3
- 1.2 54.7 38.8 57.2 79.6 65.6 50.5 83.9 98.7 87.0 98.9
- 0.2 48.2 33.7 54.5 68.5 56.7 42.1 75.7 98,1 82.1 98.5
+ 0.8 39.8 25.2 45.2 58.6 517 34.4 69.9 96.3 78.6 98.0

1.8 28,7 18.2 37.7 51.3 47.' 24.0 63.6 93.4 71,8 97.5
2.8 21.1 14.1 32.3 46.9 ,38 ,' 16.1 51,3 92.0 63.2 97.23,8 13,4 129 27,8 45.4 22.7 12.4 409.6 87.0 49.1 96.1

4.8 7.6 9.7 24.9 40.1 15.7 10,4 40.1 81,6 37.3 94.5
5,8 5,1 5,2 22,5 34.7 8,2 9.2 25.1 65,1 25.6 92.2
6,8 1.9 3.5 18:6 32.2 4.2 7,1 16.7 57.1 17.4 90.1
7,8 0.4 2.5 10:8 284 3.4 5.5 0.9 49;4 11,6 87.6
8:8 0.0 1.9 5,4 21,6 1:9 3.9 0.0 40.4 5.2 83.8
9.8 1.4 0,7 17.8 0.2 0.8 33.3 1.3 77.0

10.8 0,8 0.0 6:0 0,0 0.0 27.2 0.1 70,8
11,8 0.5 0.3 16,0 0.0 54.9
12.8 0,0 0.0 7,3 40.5
138 3.8 30.1
14.8 0.5 24.6
15.8 0.0 16.8
16.8 9.2
17.8 2.1
18.8 1,4
19.8 0.7
20,8 010
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i TABLE I:

(Continued)

86.6 93.1 171.5 176.3 177.0 182.2 182.8 183.4 196.092.9 99.5 172.4 177.0 177.6 1824 183.4 184.0 198.0

Qg 1200 1200 1200 1200 1200 1C" 900 1680 1140

A

-18.2 99.1
-17.2 98.6
-16.2 98.5
-16.2 98.2
-14.2 97.6 98.3
-13.2 98.8 96.7 99,8 97.1
-12.2 100.0 98.5 96.2 99.3 96.8
-11.2 99.9 99.5 96.3 94.7 99.3 98.0
-10.2 100.0 99.9 99.5 95.5 e3,3 99.1 95,1

9.2 99.8 90.6 99.0 93.9 100.0 91.8 99.0 94,0
8.2 99.8 99.5 96.8 92.8 99.5 90.8 98.9 92.9
7.2 100.0 99.7 99.4 92.3 92.2 97.1 89.9 98.7 91.9
6.2 99.9 99.6 98,0 87.2 90.8 94.6 87.9 98.5 89.8
5.2 99.7 99.6 94.6 83,3 89.0 93.4 86.8 98.2 86.4
4.2 99.6 99.6 90.6 80.2 87.3 92.6 8Z.3 97.9 81.5
3.2 99.6 99.5 87.0 77.1 85.8 91.6 79.7 97.6 76.2
2.2 99.6 99.0 83.8 74.3 84.6 90.0 77.4 97.3 73.6
1.2 99.5 98.7 80.7 69.7 82.1 88.0 75,5 97.0 68.4
0.2 98.7 98.4 76.6 64.2 80.2 83.7 72.9 95.9 62.3
0.8 97.8 97.9 72.8 57.8 78.3 76.3 68.0 92.6 55.4
1.8 96.6 95.5 66.7 51.7 75.8 63.5 64.4 89.6 47,8
2.8 95.3 92.3 59.4 44.6 72.1 58.6 54.4 88.6 36.6
3.8 93.8 88.4 44.1 35.6 67.3 47.5 42.4 65.2 27.2
4.8 91.3 84.4 26.7 26.8 53.2 26.6 34.1 79.2 14,3
5.8 88.8 79.4 17.5 19.7 50.2 10.4 21.4 67.9 7.2
6.8 86.7 73.7 9.4 15.3 40.8 7.6 10.6 52.2 2.3
7.8 82.8 70.0 2.1 6.7 31.2 1.0 6.2 34.6 0.0
8.8 78.1 62.5 0.0 0.0 25.2 0.0 3.5 13.0
9.8 73.7 53.4 22.2 0.4 4.6
10.8 70.4 35.7 20.5 0.0 2.4
11.8 60.4 23.9 18.9 1.8
12.0 49.4 19.7 12,2 0.9
13.8 42.9 13.1 2.2 0.0
14.8 32.6 6.3 0.2
15.8 28.3 2.2 0.1
16.8 23.1 1.2 0.0
17.8 12.7 0.0
18.8 4.5
19.8 1.7
20,8 0.0
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TADLE I
(Continuod)

198.0 209 213 213 223 223 232 233 233 245201.5 213 219 219 233 233 239 245 245 252

1400 1200 1320 1440 1260 1740 1320 1500 1740 840

A

-22.2 99.9
-21.2 99.9
-20.2 99.8
-19.2 09.4
-18,2 98.8
-17.2 98.4 99.1
-16.2 92.8 96.1 99.9 98.2 98.8
-15.2 92.0 94.7 99.1 97.6 9810
-14:2 90.9 90.5 93.2 97.9 97.2 98.2 98.2 97.2 94.9 100.0
-13.2 90.8 89.6 90.6 96.3 96.9 974 9"7.9 95.8 92.8 99.9
-12.2 89.1 87.0 87,5 93.9 95,9 97.0 97.8 96.0 90.1 99.2
-11.2 87.6 83.6 84.9 91.6 94.2 95.1 97.7 93.3 87.9 98.6
-10.2 84.3 81.6 82.4 87.7 92.7 92.8 96.9 91.3 84.4 98.3
- 9,2 80.5 79:6 80.1 84.2 91.4 30.6 94.5 86.9 81.9 95.9
- 8.2 78.0 77.3 7643 80,4 89,3 85,9 90.9 83.7 78.9 93,7
- 7.2 72.9 72.0 72.9 76.2 87,3 80.3 86,8 81.0 77,0 90.7
- 6,2 65,3 64.4 69.3 69,9 84.6 73.5 82.3 78.7 73.3 86.2
- 5.2 59.5 56.9 62.3 58.8 78.8 63.5 80.4 74.6 70.3 81.2
- 4.2 50.5 48.4 52.1 47,2 726 56,1 77.2 68.6 64.1 77.6
- 3.2 45.1 37,8 444 34.2 64,0 48.6 73.5 62.5 55.9 73.4
- 2:2 45.0 33.2 35,3 23,2 55.9 42.4 69.5 58.8 47.6 65.1
- 1:2 43.6 22,6 25,4 14.3 40 3 37 1 64,7 54.5 37.6 58.2
- 0.2 42.8 15.1 17,7 7.8 41,0 324 59,5 49 9 31.2 49,2
+ 0.8 39.8 10.2 11,3 3.0 22.4 24.6 48.3 44.8 21,6 37.5

1.8 36.4 2.7 6.8 0.4 15 0 15.2 41.9 39.6 11.7 26.8
2.8 33.9 0.0 5.5 0.0 P.9 10:5 3b.1 27.9 6.7 17.1
3:8 27 9 2.9 6 9 5.9 28,5 17.2 3,7 11.5
4.8 ib.1 1:2 4,8 1.3 18 8 12.7 3,0 519
5.8 7.4 0.0 O, 0.2 9.9 7.7 13.7 4.6
6,8 0.0 0.0 0.1 1.5 0.0 1.2
7.8 0.0 0,0 0.0

I
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TABLE I

(Continued)
245 256 256 256 265 265 265 256 256 256 274

252 265 265 265 274 274 274 274 274 274 282

960 1080 1080 1500 1020 1080 1440 2100 2160 2940 840
A

-15.2 100o0 100,0
-14,2 100.0 99,9 93.7
1312 99,8 99,9 99.4 100.0 9919
-12.2 99,6 99.4 99,1 100.0 99.7 99.9
-11.2 99.4 99.2 98.9 99,9 99.6 99.9
-10.2 99.2 99:1 98.5 99,9 99,6 £9.9
- 9.2 97,9 98.8 98:3 99.8 99,4 100.0 99.8
8.2 95.6 98,0 98,2 99.6 99.0 99.7 99.8

- 7.2 93.2 97,9 97.6 99,5 98.9 99.6 99.7 100.0
- 6.2 81 5 97.2 100,0 97z5 99.3 98,6 99.6 99.8 99.9
- 52 78.C 96,8 99.9 97,1 99.1 98,3 99.4 99.5 99,8
- 42 71:8 96.6 100:0 99.6 97.0 98.9 98.1 99.0 994 99.8
3,2 68,6 95,3 99.9 99,5 96,7 987 97,3 98,9 99.3 99.6

- 2.2 64 1 93.5 98,9 100.0 99.5 96,4 97.9 964 98.6 99.0 99.6
- 1:2 57.4 884 98,5 99.9 99:3 95,9 97.6 93.7 98.3 98,8 98.9
- 0,2 48,4 82,7 98,0 99,9 99,2 95,5 97,3 90,7 98.1 98.7 98.2
+ 0:8 43,9 77.4 96,4 99:5 99.1 94,8 96,9 88.0 97.3 98.2 96,8

1.-C 35.2 72,5 93,9 98T8 98,7 944 96,7 85,3 96.4 97.8 94.32,8 27 3 66.5 90,4 98,7 98.4 93.6 96,4 82.1 93.7 97.6 91,3
3,8 11.8 58.6 89,2 984 96.5 92.6 96.0 76.9 90.7 97,2 88.0
4:8 7.1 52,1 87.9 98,3 95.9 91.6 95.7 73,3 88.0 97,0 85*9
5:8 0 4 49.6 87.2 98.1 95.2 90.5 95.1 71.6 85,3 96,6 84,76,8 0 0 42,6 87.0 97]. 93.1 88,7 94.4 67,0 82.1 95.8 80,4
7 8 3 0 86.5 95,8 858 85.8 93,5 59,0 76,9 94.7 78.1
8 8 306 85.7 88.0 82.6 80,8 92 1 55,8 73:3 90.0 73,6
SC, 9.2 82.3 81.2 80,5 77.5 91.4 54;0 71:6 86.2 71.210:8 27.6 80,2 76 2 77,8 730 90,0 51.9 67.0 82.9 68.2

11.8 26-3 76,7 72.4 73z7 G8.9 88,8 49,2 59M0 80.4 62.1
12.8 M3,5 764 69,3 65.4 61,3 86,3 43.7 55.8 77.6 54.213 8 21:0 72c? 66,2 56,8 50.3 82,3 38,S 54,0 74.1 48.8
14 8 17.9 66.0 60,5 48,1 40,6 77,4 32.5 53,3 68z8 40.9
15.8 17.1 53,8 52,2 $5,1 35,3 73.2 25,7 446 62.5 29,9
16.-C 16. 44.0 42.2. 23.2 28.5 69.8 19,7 36.2 55.8 20.4
17.8 15o0 38.1 31.8 12.1 21,8 66,3 13,5 300 48,7 10.118.8 7 Z 24.4 28- 5.3 11.5 60.1 6,2 17.9 43.8 3,6
i9:8 4,0 15 4 23,6 3.6 4,8 50.5 3,8 10,1 36.8 0,1
20 P 0.0 12.7 22,2 2,9 0,2 39.6 14 6,4 30.8 0.0
21 8 8.2 19 8 1 5 0.0 29 9 0.7 4.1 24.8
22-.8 3.4 15.5 0,0 15.3 0.0 1,7 15.4
23,8 0,0 3,2 6.0 0.0 9.724.8 9:9 2,9 6,5
25,8 7,9 1.8 4,9
26M8 1,9 0.7 1.4
27.8 0ol 0.0 0.0
28:8 0,0
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TABLE 1

2813 )1o/s

Cumulative Probability (M100) of A 10 loglo C
(W in square moters) for Azinuth Intervals I (I in degrees) and

Sample Size Q (Q in number of pulses). Q/60 - Length of Sample in Seconds.

340.5 345.1 348.7 351.6 353.9 355.9 357.5 2.8 3.9

345.0 348.6 351.5 353.8 355.8 351.4 359.3 3.8 4.8

Q: 1200 1200 1200 1200 1200 1200 1200 1200 1200

A

-12.7 99.8 100.
-11.6 99.8 99.9
-10.4 99.6 99.9 99*9
- 9,3 99.1. 99.8 99,7
- 8.2 99.6 99,5 100.0 98.9 99.4
- 7.1 99.6 100.0 99.3 100.0 99.9 97.5 98.8
- 5.9 99.4 9919 9,.0 99,9 99.8 98.5 98.1
- 4.8 99.2 99.9 96.8 99.6 99.5 94,0 96.5
- 3.7 98.8 998 92,6 99.0 98.7 92.2 95.6
- 2.6 98.1 100.0 99.0 89.8 98.6 97.4 91.0 93.9

- 1.4 96.7 99.9 97.5 88.0 98,0 95.3 89.5 91.0
0,3 95.6 99.8 96.5 86.9 97.2 92.9 99.9 85.8 06.1
)-8 91.7 98,7 94.7 84,5 96.4 89.6 98.7 76.9 79.2
1,9 89.1 96,7 92.3 82.7 95.5 86.8 97.9 70.5 72.9
3,0 87:0 94,1 89.2 77.9 92.1 78.7 97.3 64.0 63,9
4.2 824 77,8 83.2 71.8 86.3 63.7 96.6 60.9 54.7
5.3 79.4 55,3 71.1 60.7 79,2 4$.4 93.8 57. 51.2
6.4 76.3 45.7 53.8 46.8 71.4 38.8 89.1 52.1 45.5
7,6 66.4 42.6 28.5 36.1 59.1 25.5 81.3 46.0 39.2
8.7 52.0 40,4 1I.7 25,3 43.6 12.5 69.2 43.0 21.1
9.8 37,2 38.2 9.6 12.7 27,9 210 52.4 41.2 17.3

10.9 21.9 20.0 9.5 5.5 16.7 0.5 26.8 38.7 4.4
12.0 8.7 1011 8.7 1.4 8.3 0.0 2.7 34.5 2.0
13.2 4.2 6.8 0.7 1.1 0.0 27.9 0.0

14.3 0,0 2.0 0.2 0.0 17.7
]5.4 0.0 0.0 5.4
16.5 0.1
17F7 0.o
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. !ABIZ II

(Contiuow)

4.9 11,7 12.5 13.6 15.1 17,0 18.2 20.0 20.0 20.05.5 12.4 13.5 15.0 17.0 18.1 19.9 22.5 22.4 22.5

h 1200 1200 1200 1200 1200 1200 1200 1200 1660

A

-:.6 99.9
S-10.4 99.9 100

- 9.3 99.7 991 99,8
- 8.2 99.7 97.2 98.3 100.0 99.2 99.4 98,3 96.9
-7.1 99.3 95.6 96.7 99.2 98.3 99.2 97.9 98.6
- 5.9 98.4 93.9 94.9 97.9 95.6 96.7 97.6 98.2- 4.8 94.9 91.3 91.4 -06.2 95.0 98.2 97.5 97.8- 3.7 91.C 87.6 89.4 91.8 89.5 100,0 97.3 96.6 97,0
- 2M6 87.1 81.4 86,9 87.9 86.9 99.9 96.2 96.4 96.3
- 1,4 84.4 73,4 65,7 82.1 83.6 993 94.2 95.1 9M.7
- 0.3 79.5 64.8 83,2 75.7 100.0 82o4 98,6 91.5 93.3 92.4
+ 0.8 72.6 56.7 80.7 70.2 99.7 79.9 97.0 89.7 92.7 91.1
1.9 65.4 47.5 76.2 65.7 98.2 78,6 96.1 87,7 83,3 85,5
3.0 55.7 39.3 72.8 61,5 95,0 78,0 93.2 8e.2 78,9 82,5
4.2 45.9 29.1 69,9 56.6 93.1 75.5 90.2 81.3 75,1 78,2
5.3 37.6 20.6 69.0 31.1 86,5 67.5 84.3 70.7 67.6 69,1
6.4 26.5 16.3 6?,6 42,6 78.2 57,4 74.2 59.0 59,6 59.37o6 19,2 13.2 63.4 33.8 69.7 48.0 65.4 54.7 49.2 51,9
8.7 15.2 9.8 60.4 27.3 58.9 36.9 51.8 49.2 33.8 41.5
9.8 10.4 5.5 52.6 20.5 48.6 24.2 40.1 41,9 19,9 30.910,9 5.6 4,0 42,1 9.7 35.2 11.9 24.2 23,1 8.9 18,0

12.0 3.7 3.1 32.7 3,.2 15,2 5.3 12.2 13.4 2,0 7.7
13.2 2.3 1.7 24.3 0.0 6,9 1.0 2.7 4.1 0.4 2.214.3 0.0 0.0 12.2 1.4 G0O 0.0 1.4 0.0 0.7
15.4 2,2 0.0 0.0
16.5 1.2
17.7 0.0

*Bsntes average of all data for indiceted azimuth interwal.
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TABLE I

(Continued)

1: 22.5 22.5 22.5 25.5 25.5 25.5 25.5 30.0 30.0 30.025.3 25.4 25.3 29.9 29.7 29.8 29.9 37.2 37.4 37.3

Q: 1320 1860 1440 1800 1980 1443 1800 1920

-19.4 99.9
-18.3 99.9
-17.2 2M
-16.1 99.8
-14.9 99.8 96.8 99.7
-13.8 99.8 98.5 99.6
-12.7 99.1 R5.8 99.4 97. 99.3
-11.6 99.0 85,8 39.4 97.4 96.9
-10.4 98.9 99.9 99.4 S8.5 M .8 98.7 96.8 98.3
- 9.3 98.6 99.9 99 1.4 100.0 05.8 97.4 95.9 9714
- 8.2 98.5 99.9 Ir9.1 96.8 99.P e5.8 96.4 94.5 96.3
- 7.1 98.5 99.8 99.1 95.3 100.0 99.7 85.8 95.6 91.7 94.?
- 5.9 98.2 99.3 99.0 94.3 99.9 99.5 85.8 92.9 88,6 91.7
- 4.9 98.2 98. 98.3 92.7 99.8 99.4 5.8 90.4 85.3 88.4
- 3.7 97,7 96.9 97.3 91.3 99.8 99.1 85,8 85.8 81.7 84.3
- 2.6 96.9 9';.0 96.5 87.9 99.3 98.8 85.8 60.5 77.0 78,9
- 1.4 &3.4 93.5 93.4 84.8 S8.7 98.8 85.8 74.7 72.6 71.1
- 0.3 91.1 87.2 89.1 79.7 97.2 97.9 85.8 66.6 66.5 63.3
+ 0.8 86.4 78.4 ;2.4 72.2 96.6 96.8 85.8 58.8 S0.8 54.4

1.9 83.4 72.6 78.0 67.4 94.5 95.6 85.8 48.2 52.0 46.2
3.0 71.7 64.3 68.0 57.9 85.5 91.6 7f2.% 39.3 45.1 38.9
4.2 59.1 56.1 57.6 47.4 72.6 75.5 . 32.5 34.4 32.7
5.3 45.9 45.6 45.7 32.8 62.4 64.7 53.3 2S.6 28.1 28.8
6.4 38.8 35.1 36.9 22.5 55.9 51.2 43.2 20.9 17.8 17.1
7.6 28.9 24.7 26.8 14.4 43.4 38.9 32.2 14.7 7.3 10.0
8.7 18.3 12.9 15.6 10.0 37.4 15.1 20.8 8.0 1,6 5.6
9.8 12.4 2.5 7.4 8.4 24.3 7.5 13.4 5,5 0.8 6.2
10.9 6.3 0.0 3.1 5.8 14.1 1.6 7.1 3.7 0.0 1.9
12.0 0.1 0.0 2.4 5.0 0.0 2,4 1.9 . 2.3
13.2 0.0 0.0 0.9 0.3 0.0 0.0
14,3 0.0 0.0

Denotes average 3f all data for indicated azinuth interval.
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TABLE I)

(Conitinued)
1: 30.0 30.0 30.0 37.5 37.5 37.5 37.5 37.5 37.5 37.5

37.3 37.2 37.3 45.0 45.0 45.0 45.0 45.0 45.0 46.0

Q: 2160 2640 1080 1200 1200 1320 ieOO 1960

A

-21,7 99.8
-20.6 99.7
-19.4 99.6
-18.3 99.5 99.7
-17.2 29.4 99.6
-16.1 98,8 99.9 29.2
-14.9 98.2 99.9 98.9 99.3
-13.8 98.0 99.3 9.8e 99.3
-12.7 97.2 99.4 98.4 98.9 97.7
-11.6 96.5 97.2 98.7 97.9 98.4 97.0
-104 94.6 96,8 97.5 97.5 98.2 95.9
- 9.3 93.5 95.9 95.6 95.6 96.5 -6,8 96.2 94.9 95.4 96.1I - 8.- 90.9 94.2 94.1 S6.1 94.2 35.9 94.7 93.4 93.5 54.
- 7.1 87.2 91.5 91.7 95.2 9Z.3 95.0 93.7 8.8 91.7 92.8
- 5.9 83.2 89.2 88.7 94.6 90.0 93.7 S.6 " 7 89.6 90.7
- 4.8 79.6 86.4 85.6 9-3.9 87.4 92.4 87.9 b9.3 86.8 88.2
- 3.7 75.3 83.0 81.6 92.5 83.7 90.1 84.5 76.9 83.9 35.2
- 2.6 71.8 79.1 77.1 90.5 79.8 86.! 82.7 -72.1 80.6 V2.0
- 1.4 66.6 74.4 71.5 87.2 74.3 82.2 81.7 66.6 77.1 78c2
- 0.3 61.1 68.9 64.9 78.9 69.0 74., 80.1 61.2 68.6 72.0
0.8 57.2 63.7 58.6 71,1 64.9 63.5 78.1 56.1 59.5 65.5
1.9 52.8 55.0 50.5 61.e 62.0 49.6 73.4 51.0 52.0 58.3
3.0 39.0 43.2 40.7 56.4 58.5 38.1 68.1 47.3 43.7 52.0
4.2 30.8 28.8 31,5 45.3 53.9 29.3 59.6 42.1 35.2 44.2
5,3 19.6 18.9 23.4 35.4 49.0 21.1 46.5 33.0 27.7 35.4
f.4 9.0 9.3 14.4 27.5 37.2 12.9 32.2 19.9 18.4 24.7
7.6 3.8 5.1 7.8 24.8 20.7 4.3 14.8 14.2 13.2 15.4
8.7 0.2 1.1 2.9 21.4 3.7 0.4 6.3 10.3 4.1 7.7
9,8 0.0 C.O 1.9 14.3 1.4 0.0 4.7 3.6 1.0 4.2

10.9 1.5 4.6 0.0 0.7 2,5 1.3
12,0 0.6 0.0 0.0 1.5 0.2
13.2 0.0 0.4 0"1

14.3 0.0 0.0

* Denotes avera&e of a1I dAta for indicated aziuuth interval.

CONFID EIAL -25-



CONFID9IAL

"Ii 45.0 45.0 46.0 45.0
58.0 58.0 57.7 577T

1660 1620 30(,20

A

-19.4 99.8 O9.4
-18.3 99e 99.2
-17.2 99.7 99.1
-16.1 99.5
-14.9 99.1 99.1
-13.8 96.8 49.0
-12.7 98.5 98.7
-11.6 97.9 98.6
-10.4 97.5 18.3
- . .2 98.0 96.2 97.2
- 8.2 96.8 97.6 94.9 96.5
- 7.1 95.4 97.4 93.2 95,3
- 5:9 94.8 96.3 90.7 93.9
- 4.8 92.7 94.5 87.3 91.5

M 21..3 93A 8546 90.2
2.6 89.1 90.3 82.9 37.4
1.4 8720 8696 79,8 84,5
0.3 81. 79.0 76.9 791

+ 0.8 73.8 718 .3.5 72,9
1.9 647 591.9 . 64.2
3,0 62.6 49.5 63.; 5.5.1
4.2 43.9 37.0 57.0 45,9

5.3 36.4 25A4 0.9 37.4
6.4 292 1.2 4.8 29.7.6 20.4 10.4 34.0 21,6
9.7 9.6 6.4 23.6 13.2
9.8 4.9 2.3 18.0 8.4
10.9 2.2 1.1 15.3 8,2

•12,0 0.4 0.9 7,3 2.!P
13,2 0.0 0.1 2,2 0.7

14.3 0.0 0.0 0.0

* Denotes average of ll data for indioated azimuth interval.
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i. TAIL II

45.0 45.0 45.0' 52.0 52.0 52.0 ,8.0 58.0 68.0 7.O
51.8 51.8 51.r 57.7 57.7 57.7 70.0 69,8 70.0 ,77.

Q: 1500 1800 1200 1500 1560 2400 1.c

A

-18 *3 99.5
-17.2 99.3
-16.1 98.9
-14.9 98.6
-13.8 97.9
-12.7 27.3

-11,6 98.4 96.4 95.6
-10.4 98.0 94's 9. d9I.I
- 9.3 97.4 98.2 97.8 93.3 95.e 99.4 97.1 U.9

- 8.2 95.5 97.7 96.6 9G.8 90.8 90.8 94.8 97.6 96.2 97.8
- 7.1 94.6 96.6 95.6 87.8 86.6 87.2 93.4 96.4 94.9 97.1
- 5.9 93.3 95.5 94.4 83.4 81.9 82.7 88,0 95.0 91.6 95.6
- 4.8 91,4 .8 93.1 76.1 78.3 77.2 84,8 02.4 88.6 93.5
- 3,7 86.5 93.6 90.1 73.6 74.0 73.8 82.8 69.0 85.9 92.0
- 2.6 83.7 92.6 88.2 68.5 67.8 68.1 80.4 E56.1 83.2 89.6
- 1.4 78.8 90.9 84.9 63.2 61.6 62.4 75.3 81,2 78.6 85.2
- 0.3 73.6 90.1 81.8 57.i 53.7 55.4 69.1 76.P 72.9 78.8
+ 0.8 67.6 88.7 78.1 50.8 48.1 49.4 62.6 69.9 66.3 T1.0

1.9 63.6 85.6 74.6 43.2 42.8 43.0 55,9 64.1 6,C.0 G5.
3.0 58.3 80.3 69.3 37.5 36.1 3,.8 44.8 56.3 50.6 60.2
4.2 50.6 73.1 61.8 32.7 29.7 31.2 27.0 46.9 37.0 52.3
5.3 40.5 66.6 53.6 27.3 27.1 27.2 11.3 35.5 23.4 45.6
6.4 27.3 58.5 42.9 21.7 24.3 23.0 *.6 24.0 14.6 31.4

7.6 16.9 45.5 31.2 16.7 19.4 18.0 I. 17.8 9.8 20.2
8.7 12.1 34.5 23,3 7.3 9.8 8.6 1.3 1U.9 6.6 1.3
9.8 9.4 29.2 19.3 1.4 4.7 3.1 0.3 5.2 2.7 5.8
10.9 5.2 25.2 15.2 d.4 1.7 1,0.C '  1.1 1.4

12.0 ?.3 12.2 7.2 0.0 0.1 0.0 0.6 0.3 0.0
13.2 00 3,6 1.8 0.0 0.0
14.3 0.0

* Donctes avorage of all data for indicated szimuth inmtrva.
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TABLE II

(Continued)

78.0 78.0 78.0 78.0 85.0 35.0 85,0 85.0 92.0 92.0
84.6 84.7 84.8 84.8 91.7 91.7 91.3 91.7 99.7 99.6

*

es 1200 1260 1380 1360 1260 1320 1620 1440

A

-11.6 99.6
-10.4 99.5 99.7 100.0
- 9.5 99.5 98.4 99.1 99.0 99.9 99.9 99.9 99.9 99.8
- e.2 99.1 98.4 98.8 98,8 99.8 99.8 99.9 99.8 99.8
-.1 98.7 98.2 98.3 98.4 99.8 99.8 99.6 99o7 99.8
5.9 97.9 97,9 97.9 97.9 99.8 9947 99.5 99.6 99.6
4.8 97.1 97.8 97,2 97.3 99.8 99.7 99.0 99.5 99.
3.7 96.1 97.3 96.7 96.7 99.8 99.8 98.9 99.4 99.5
2.6 94.9 96.5 95.7 95.7 99.6 99.6 98.6 99.2 99.1
1.4 93.3 95.6 94.4 94.4 99.3 99.3 98.5 99.0 100.0 98.9
0,3 91.6 94.8 92.5 92,9 99.0 99.3 98,3 98.8 99.9 98.3

+ 0.8 90.8 93,5 90.7 91.7 98.7 99.0 97,7 98.4 99,6 97.7
1.9 89.4 92.1 88.7 90.1 98.5 98,9 97.4 98.3 99.3 96.1
3,0 88.2 90,6 86,4 88,4 97.9 98,8 96,9 97,8 98,9 94,4
4,2 85,9 88,8 83,0 85.9 97.6 98,6 96.7 97.6 98,7 93,3
5,3 82,1 86,1 79.6 82.6 96.9 98.2 95.9 97.0 98.5 91,6
6,4 76,3 79.6 74,2 76.7 95.9 98,0 94.4 96.1 97.9 89.6
7.6 71.0 73,8 68.2 71.0 94.1 97.6 93.0 94.9 97.5 86.6
6.7 62.1 67.6 61.0 63.5 92.1 96.7 91.8 93.5 97.0 81.4
9,8 154,9 58,7 53.6 55.7 89.6 95.8 90.9 92.1 96.1 78.5
10,9 49.3 52.8 46,7 49,6 87.1 94.6 86.7 89.5 94,5 73.8
12.0 40.9 43.2 36.3 40.1 84.8 93.1 83.8 87.3 92,5 68.9
13.2 32.6 33.8 26.0 30.8 82.8 90.1 79.4 84,1 89.6 63.7
14.3 26,2 22.6 17.1 21.9 79.8 83,1 75,6 79.5 83.3 57.8
15.4 19.9 3.6 8.1 10.5 76.8 72.5 71.9 73.7 76.9 50.1
16.5 14.8 2.5 4,0 7.1 65.8 61.8 65,6 64,4 70,5 44,4
17.7 8.1 1.5 1.9 3.8 56.8 48,4 51.9 52.4 61.9 38.7
18.8 3.8 1,2 0.0 1.7 43.2 39.0 40.9 41,0 53.4 Z3.6
19.9 2.6 0.1 0.9 33.9 30.9 33.3 32,7 47.4 28.0
21.0 0.7 0.0 0.2 27.7 23.3 22.6 24.5 44.5 24,9
22.1 0.0 17.6 18.7 11,3 15.9 40.1 22.4
23.3 11.4 12.7 7.9 10.7 34.3 20,4
24,4 7.5 6.8 2,3 5.6 28,1 18,6
25,5 4,2 2.0 1.5 2,6 25.5 13,8
26.7 212 0.0 0.9 1,0 22.1
27.8 0.9 0.0 0,3 11.0
28.9 6.2

* Denotes average of all data for indicated azimuth interval.
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TABLE II

* (Continued)

Is 9240 92.0 100.0 100.0 100.0 100.0 107.0 107.0 107.0
99.5 99.7 106.8 106.8 106.8 10J.8 112.8 112.7 112.6

1500 1560 1260 1320 1380 1260

-10., 99.9
- 9.3 99.8 99.6 99.0
- 8.2 98.7 99.6 99.3 98.8 99.0 98.5 9910
- 7,1 92.9 97.5 99.3 98.6 98,0 97.7 98.2 98,2
- 5.9 9909 96.6 99.0 98,3 97.5 95.6 97.1 96.6
- 4,8 99,9 100.0 95.7 97,7 97.8 966 94,6 95.5 95.3
- 3.7 99.9 100.0 94.2 96,6 97.6 95,7 91,1 92.2 91.6
- 2.6 99.9 S9.8 92.5 94.8 97.0 94.3 87.2 90.5 89.1
- 1,4 99.8 99.6 90,7 92.9 96.4 92.9 81.6 86.7 84,3
-0.3 99,8 99.3 87.8 90,9 96,0 91,6 76.9 83,8 80,6
+ 0,8 99.7 99.0 84.8 89.2 94,8 89,6 68.3 77.0 72.9

1.9 99.6 98.3 82.0 86.6 92.7 89.1 54.8 69.3 62.2
3.0 99.4 97.6 78.4 82.1 88.9 83,1 43.3 62.1 529
4.2 99.3 97.1 75.2 77.6 85.2 79.3 34.6 55.6 45.3
5.3 99.1 96.4 71.0 74.7 83.3 76.3 28.3 48.8 38.7
6.4 98.8 95.4 63.9 68.7 79.4 70.7 18.9 43.1 31,2
7.6 97.3 93.8 56.6 61.4 76.7 64.9 13.6 34.5 24.2
8.7 95.4 91.2 49.6 52.5 64.8 55.6 8,1 26.6 17.5
9.8 92.8 89.1 44.7 42.7 57.0 48.1 2.4 15.6 9.2

10,9 90.6 86.3 35.1 35,.8 44.4 38.4 0.1 7,3 3,9
12.0 86.3 82.6 24.3 23,6 32.6 26.8 0.0 0.5 0.4
13.2 82.4 78.6 16.6 11.7 25.4 17.9 0.1 0.2
14.3 79.1 73.4 12.6 5.8 18.2 12.2 0.0 0.1
15.4 75.7 67.6 8.7 0.1 10.9 6.6
16.5 72.4 62.4 5.9 0.0 7.9 4.6
17.7 67.2 55.9 2.4 4.6 2,3
18.8 61.2 49,4 1.8 1.1 0.9
19,9 58,1 44.5 1.0 0.0 0.3
21.0 53.5 40.9 0.5 0.2
22.1 44.3 35.6 0.0
23.3 35.9 30.2
24.4 24.5 23.7
25.5 14.4 17.9
26.7 9.5

, 27.8 5.3

* Denotes average of all data for indicated azimuth interval.
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TABLN Ir

(Continued)
113.0 113.0 113.0 118.5 172.4 173.0 173.3 175.0 178.0
118.2 118.2 118.2 124.7 173.0 173.3 173.5 176,0 176.7

QS 1260 1200 1680 1200 1200 1200 1200 1200

A

-17.2 98.3
-16.1 98.1
-14.9 9708
-13.8 100.0 97.2
-12.7 99.9 96.6
-11.6 100.0 99.9 95.7
-10.4 99.5 99.8 93.4
- 9.3 98.8 99.2 91.8
- 8.2 93.7 95.7 98.5 90.2
- 7.1 97.2 90.8 94.0 88.1 9Z.2 99.1 96.5 88.7
- 5.9 94.9 88.9 92.0 84.6 86.2 98.4 95.4 87.7
- 4.8 91.6 84.5 88.1 79.2 76.2 96.3 93.2 85.9
- 3.7 89.8 80.6 85.2 71.8 62.6 92.8 90.0 83.3
- 2.6 84.7 75.7 80.2 64.7 48.1 89.1 100.0 861 80,7
- 1.4 78.2 69.9 74.1 57.4 33.1 83.6 99.9 80,3 77.9
- 0.3 67.8 64.2 66.0 49.2 16.7 76.6 99.9 75.4 70.7
+ 0.8 55.4 55.7 55.6 39.2 7.4 62.6 90.3 67.3 62.9

1.9 41.8 39.8 40.8 29.6 3.8 54.6 80.9 54.7 45.2
3.0 28.8 30.1 29.5 19.9 1.8 45.2 76.7 37.5 28.2
4.2 18.9 21.0 20.0 11.8 1.1 40.4 72.6 23.8 18.2
5.3 14.0 12.5 13.3 8.1 0.0 36.9 70.3 15.5 12.5
6.4 6.9 9.5 8.2 5.8 31.2 58.2 7.8 3.6
7.6 3.2. 4.8 4.0 3.4 20.7 33.4 3.8 2.8
8.7 2.7 3.1 2.9 2.0 13.7 7.2 0.2 1.8
9.8 1.2 0.3 0.7 0o2 5.9 0.0 0.0 0.0
10.9 0.3 0.0 0.2 0.0 0.2
12.0 0.0 0.0

* Denotes average of all data for indicated azimuth interval.
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TABLE II:

(Continued)

I: 176,7 177.4 178.0 178.3 182.2 182.2 182.2 182.6 193.2
177.4 •178.0 178.3 178.5 182.2 182.2 182.6 183.5 193.3

Q: 1200 1200 1200 1200 1200 1200 1200 1200 1440

A

-14.9 999
-13.8 100.0 99.9
-12.7 99.8 98.8 99.8
-11.6 98.9 98.1 99.6
-10.4 98.0 97.7 99.7 99.4
- 9.3 97.3 97.5 99.1 99.9 99,6 99.0
- 8.2 96.2 96.6 98.0 98.6 99.4 99.9 99.3 98.0
- 7.1 95.5 95.4 95.2 97.6 97.9 99.5 98,7 96.3 99,9
- 5.9 94.7 92.7 94,7 96.4 97.1 97.0 96.6 93.7 99.1
- 4.8 93.4 89.9 93.2 94.8 93.1 92.9 92.7 89.1 97.0
- 3.7 91.7 86.7 91.4 92.3 91.5 89.8 84,7 86.1 92,6
- 2.6 89.4 83.2 88.2 88.1 89.2 84.8 76.6 82.0 89.6
- 1.4 85.2 76.9 85.7 82.2 85.9 80.9 67.2 77.1 86.4
- 0.3 77.4 67.7 82.1 75.4 81.1 71.3 62.3 73.2 83.8
+ 0.8 72.0 51.8 73.2 69.0 76.5 61.5 59.1 70.3 79.4

1.9 65.6 36.0 62.3 67.5 54.4 53.3 67.2 69.6
3.0 59.0 25.6 58.7 54.3 56.7 47.3 49.5 60.0 55.8
4.2 44.5 15.1 43.2 41.8 30.8 42.0 43.4 50.1 38.4
5.3 29.4 8.7 24.0 27.6 20.3 36.2 36.3 36.3 28.0
6.4 19.8 3.4 0.8 12.3; 11.3 28.6 28.9 17.2 14.9
7.6 14.0 2.1 4.7 6.5 4.6 21,1 17.7 6.4 4.6
8.7 7.2 0.0 2.6 " 1.9 1.9 9.6 4.0 0.1 1.5
9.8 3.7 0.1 0.7 0.0 2.3 0.0 0.0 0.0

10.9 0.? 0.0 0.0 0.0
12.0 0.0
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TABLI II

(Continued)

193.3 193.5 192.6 194.1 195.9 197.2 198.4 202 202193.5 193.8 194.0 195,8 198.2 198.2 202.0 210 210

1440 1440 1320 1320 1320 1260 1320 1800 3420

A

-19M4 96.5
-180. 94.8
-17.2 93.2
-161 98.9 91.8
-14.9 98.8 89.8
-13.8 99.6 97.8 87.4
-12,7 99.5 98.7 97.6 84.3
-11.6 99.3 97.8 99.6 98.4 01.1
-104 99.6 99.0 99.8 96.9 98.7 95.2 78,2
- 9.3 98.7 98.6 99.6 95.3 98.1 93.1 74.8
- 8,2 98.3 98.1 99.1 94.6 97.3 90.4 69,6 81.6
- 7.1 98.0 96.9 97.9 92.9 96.8 83.9 60.0 76.9
- 5.9 97.8 S5.5 95.1 89.4 92.7 81.7 50,8 71.9
- 4.8 96.8 93.7 91,8 85.0 88.3 76.9 44.5 64.8
- 3.7 96.0 90.9 86.6 81.3 81.6 74.1 39.2 57.5
- 2.6 95.2 84.8 100.0 78.8 75.6 73.5 70.1 33.0 47.7
- 1.4 92.5 79.6 97.7 71.7 71.3 61.1 61.7 25.5 38.1- 0.3 89.7 74.2 93.7 59,7 67.1 52.6 52,3 16.4 26,2+ 0.8 86.2 70.3 88.9 51.6 63.1 42.8 34.4 7.7 17.5

1.9 75,4 66.3 75.3 44.4 58,3 31*5 21,4 2.4 12.93.0 62.2 61,5 55.9 34.8 51.0 28.8 7.4 1.2 6,3

4.2 52.4 54.0 27.4 27.4 39,0 24.9 2.9 0.4 2.4
5.3 44.6 41.5 14.8 17.4 23.8 23.2 1.4 0.0 0.0
6.4 39.8 28.5 9.8 6.3 16.2 16.2 0.1
7.6 27.0 19.4 4.2 1.9 8.2 9.9 0.0
8Q7 20.3 8.8 .0.0 0.8 5.1 7.0
9.8 11.2 4.8 0.0 1.7 4.9
10.9 5.5 1.9 0.5 2.8
12.0 1.8 1.1 0.0 0.0
13.2 0.0 0.3
14.3 0.0
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TABLE II.

(Continued)

1: 202.1 202 202 202.1 202 206.1 206.1 206.1 210.2
210,0 210 206 206.0 206 210.0 210.0 210.0 214.0

: 3600 1920 2040 1500 1560 1080

A

-13.8 85.8
-12.7 8103
-11. 87.9 78.6
-10.4 81.9 91.7 86.8 7503
- 9.3 76.5 88.8 82.6 69.6
- 8.2 90.7 80.6 89.3 95.6 92.4 71.6 84.5 78.0 63.8
- 7.1 88.6 71.2 86.1 93.6 89,8 65.2 75.4 70.3 68.7
- 5.9 79.8 67.5 83.9 9C.2 87.0 56.6 65.5 61.5 50.6
- 4.8 71.9 60.4 78.6 84.5 81.5 47.2 55.6 51.4 45.8
- 3.7 60.6 52.4 72.2 74.1 75,1 38.6 45,1 40.9 39.1
- 2.6 48.5 43.0 62.9 61.0 61.9 28.1 32.0 30.1 34.2
- 1.4 39.5 34.4 50.9 52.0 51.4 21.6 23.0 22.3 28,7
- 0.3 31.0 24.6 36.8 42.7 39.8 12.6 15.8 14.2 20.3
+ 0.8 22.7 15.9 25,6 32,1 28.8 7.1 10.4 8.7 13.2

1.9 13.6 9.6 19.1 20.7 19.9 5.1 4.2 4,6 9.1
3.0 6.3 4.6 9.4 11.0 10.2 2.3 0.1 1.2 5.2
4.2 1.8 1.5 2,9 3.2 3.0 1.7 0.0 0.9 1.7
5.3 0.4 0.2 0.0 0.8 0.4 0.0 0.0 0.0
6.4 0.0 0.0 0.0 0.0

* Denotes average of all data for indioated azimuth interval.
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* TABLE II

(Continued)

z, 210.2 210,2 210.2 214.1 214.3 214.1 214.1 214,2 214.l
214.0 214.0 214.0 220.0 220.0 220.0 220.0 220.0 220.0

q: 1260 1320 1200 1260 1680 1920 1740

A

-16.1 99.9 98,3 99.8
-14.9 98.1 994?
-13.8 95.9 97,5 99.5

-12.7 95.2 96.5 99.5
-11.6 94.5 96.1 99.4
-10.4 93.3 94.9 99.2
- 9.3 91.7 93.6 98.4 98.9
- 8.2 90.2 91.8 96.8 97.'? 84.9
- 7.1 86.8 92.0 78.5 88.4 95.2 96.4 81.6 95.6 91.4
- 5.9 84.1 87.5 74.1 84.1 91.2 94.3 77.9 93.7 88.2
- 4.8 78.6 79.2 67.9 78.! 88.3 91.7 73.2 91.4 84.
- 3:7 72.3 73.8 61.8 70.7 86.1 87.7 67.0 88.7 80.0
- 2,6 63.7 68.8 55.6 64.2 80.7 80.6 59.3 82.6 73.5
- 1,4 53.6 62.7 48.3 54.2 74.4 75.6 49.5 76,0 65.9
- 0.3 40.1 52.7 37.7 42.7 64.6 67.2 39.2 60.0 54.7
+ 0.8 28.4 36.0 25.9 31.0 53.8 53.1 32,5 40.9 42.2

1.9 15.9 23.3 16.1 20.7 40.9 44.5 25.8 28.0 32.0
3.0 8.2 14.1 9.2 11.1 29.3 34.7 19.9 18.7 22.7
4,2 3.8 5.7 3.7 5.6 20.3 25.2 10.1 1316 14.9
5,3 0.3 2.1 0.8 1.2 13.2 20.0 5.1 6.5 9.2
6,4 0.0 0.1 0.0 0.2 8.2 13.6 2,5 1.4 5.2
7.6 0.0 0.0 0.1 6.1 1.9 0.4 1.7
8,7 0.0 1.1 1.0 0.0 0.4

918 0.0 0.1 0.0
10.9 0.0

* Denotes average of all data for indicated azimuth interval.
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TADLU II

(Contined)

220.2 220.4 220.2 220.2 220.2 220,2 230.4 230.5 230.4

230.0 230.0 230.0 230.0 230.0 230.0 242.0 242.0 242.0

Q: 1440 1320 1920 2340 2460 1200 1200 1680

A

-21.7 98.6
-20.6 96.6 99.1
-19.4 98.1 98.1 98.7
-18.3 97.1 97.4 97.2 96.3
-17.2 96.3 96,7 96.7 98.0
-16.1 95.2 95.2 95.7 97.4 96.0
-14.9 94.0 94.1 94.7 96.2 95.0
-13.8 91.8 92.0 94.1 94.5 93.9
-12.7 90.1 89.9 90.4 92.8 92.6 92.6
-11.6 85.5 88.1 86.9 89.7 90.6 90.6
-10.4 81.8 85.0 82.5 92.1 87.2 89.5 88.0
- 9.3 76.1 81.8 77.4 88.8 78.7 A0.6 83.3 86.9 85.4
- 8.2 70.6 78.6 70.3 84,2 73.8 75.5 79.5 84.0 82.7
- 7.1 64.0 74.1 60.6 79.3 66.8 68.9 75.7 79.3 79.1
5.9 56.6 68.7 52.9 74.1 58.6 62.2 70.7 73.1 75.1

- 4.8 50.8 61.2 45.9 67.6 47.2 54.5 63.7 69.9 70.2
- 3.7 45.7 52.3 38.2 60.0 34.3 46.1 57.4 61.1 65.3
- 2.6 36.0 39.7 27.9 50.5 23.7 35.5 53.0 50.7 58.9
- 1.4 27.6 28.2 20.4 39.0 15.5 26.1 47.3 41.6 52.1
- 0.3 18.4 20.1 14.8 26.7 9.7 17.9 39.3 33.1 44.0
+ 0.8 10.5 12.7 10.2 14.4 4.6 10.5 29.9 25.8 32.7

1.9 3.9 4.8 5.3 8.0 2.7 4.9 18.6 18.7 25.2
3.0 0.6 1.9 2.8 5.1 1.0 2.3 8.2 6.6 17.5
4.2 0.2 1.3 1.3 2.7 0.1 1.1 4.9 0.5 11.9
5.3 0.0 0.7 0.9 0.5 0.0 0.4 2.2 0.0 8.1
6.4 0.0 0.1 0.0 0.0 0.0 3.6

7.6 0.0 0.5
8.7 0.0

* Denotes average of all data for indicated azimuth interval.
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TABLE IIT

(Continued)

1: 230.2 230.3 230.2 242.5 242.3 242.4 242.2 242.2
242.0 240.0' 242.0 258,0 258,0 258.0 258.0 258.0

Q: 1800 2100 1320 1980 2040 3000
A

-21.7
-20.6 99.8
-19.4 99.8
-18,3 99.8
-17.2 99.7
-16.1 99.5 98.9 99.9
-14.9 99,1 98.4 99.8
-13.8 96.9 98.8 98.3 99.6
-12.7 95.4 91,6 93.7 97.7 97.7 99.6
-11.6 93.7 89.5 91.5 97.3 97.1 99.1
-10.4 91.8 87.3 89.4 96.1 9612 99.0
- 9.3 88.5 85.0 86.5 95.2 95.1 98.6 96.8 96.1
• 8.2 84.2 32.1 83.2 94,4 92.5 97.9 95.1 94.7

- 7.1 77.5 78.3 78.7 92.7 89.7 95.8 93.8 92.7
- 5.9 70.4 74.2 73.4 89.5 87.1 92.8 91.9 90,0
- 4.8 61.9 69.0 67.6 86.9 83.3 90.1 88.9 87.0
- 3,7 54.6 62.0 60.8 84.5 79.1 86.0 84.9 83.4
- 2.6 4S.6 53.7 53.1 81.7 72.8 82.1 79.8 78.8
- 1.4 34.6 43.9 44.6 75.9 66.8 76.5 72.0 72.5
- 0.3 23.3 35.5 35.7 70.6 60.2 71.5 C4.3 66.4
+ 0.8 15.0 28.5 27.0 61.9 51.8 65.5 58.8 59.5
1.9 7.8 22.1 19.1 54.0 43.0 57.5 51.2 51.4
3.0 3.4 14.9 10.8 43.1 34.1 49.3 44.3 42.7
4.2 1.0 8.0 5,5 35.9 25.6 42.2 36.6 34.9
5.3 0.0 3.7 2.8 30.9 19.0 33.3 28.7 28.0
6.4 1.0 0.9 22.2 9.9 24.8 22.2 19.8
7.6 0.0 0.1 16.0 6;.8 15.1 18.0 14.0

8.7 0.0 13.3 3.3 7.9 11.7 9.2
9.8 10.0 3.2 6.9 9.1 7.3

10.9 4.9 2.1 3.7 6.7 4.3
12.0 2.9 1.5 2.4 5,5 3.0
13.2 1.0 0.0 1.2 2.3 1.1
14.3 0,7 0.6 1.9 0.8
15.4 0.0 0.0 1.5 0.4
16.5 06 0.2
17.7 0.0 0.0

Denotes average of all data for indicated azimuth interval
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TABLS II
(Continued)

It 258.4 258.3 258.4 258.3 258.4 258,3 270.3 270,2 270.2270.0 270.0 270.0 270.0 270.0 270.0 203.0 283.0 285.0

Qi 2160 2160 2040 1320 1380 2160 2280 2100

A
99.9 99.9

-16,1 99.8 99.8

-14.9 99.4 99.8
-13.8 99.1 99.8

-12.7 93.9 99.8
-11.6 98.1 99.8 99.9
-10.4 98.0 99.7 99.9 99.9 9909
- 9.3 99.4 99.? 99.u 97.8 99.6 99.3 99.9 99.8 99.8
- 8.2 99.1 99.4 99.8 97.0 99.6 99.0 99.9 99.5 99.8
- 7.1 98.6 99.3 99,7 96.8 99.6 98.7 99.8 99.2 99.7
- 5.9 98.1 99.1 99.7 96.3 99.4 98.6 99.8 99.2 99.7
- 4.8 97.7 98.8 99.6 95.6 99.5 3.2 99.8 98.9 99.5
- 3.7 97.0 90.5 99.3 95.0 99.4 97.8 99.7 98.8 99.3
- 2.6 95.9 98.1 99.1 94.5 98.9 97.3 98.4 98.4 99.2
- 1.4 94.4 97.7 98.8 93.9 98.6 96.7 97.9 98.2 99.0
- 0.3 92.8 97.0 98.6 93.4 98.3 96.0 97.6 97.7 98.6
+ 0.8 91,4 96.6 979 92.6 97.9 95.3 97.3 97.2 98.0

1.9 89.3 95.2 97.3 92.2 97.2 94.2 96.7 96.6 96.8
3.0 86.8 94.1 96.7 91.5 96.9 93.2 96.2 96.1 94.9
4.2 84.4 92.6 95.0 89.7 96,5 91.7 95.7 95.4 93.7
5.3 82.0 89.9 92.7 84.1 95.9 88.9 95.2 94.9 91.0
6.4 79.8 87.7 91.0 78.4 94.7 86.3 94.6 9i.1 89.4
7.6 78.2 83.3 89.3 72.8 93.0 83.3 93,3 93.5 86.5
8.7 74,9 80.2 87.5 67.0 91.3 80.2 91.1 92.2 83.5

9.8 71.3 76.4 85.7 62.3 89.5 77.0 88.7 90,8 81.3
10.9 67.5 72.9 83.5 58.7 83.8 73,3 86.3 88.3 77.8
12.0 63.5 G5.4 80.7 52.5 80.4 68.5 83.4 84.6 73.9
13.2 55.3 59.6 75,9 46.4 77.4 62.9 81.0 77.1 69.2
14.3 50.2 53.1 70.4 40.9 73.7 57.7 77,6 68.8 62.6
15.4 45.0 46.6 64.9 32.3 65.7 50.9 74.8 59.8 56.0
16.5 41.0 40.1 53.9 22.6 60.5 43.6 68.1 50.8 46.9
17.7 36.4 31.8 43.2 12.4 47.6 34.3 60.2 42.2 39s2
18.8 31.2 24.3 38.8 39.0 54.3 33.3 34.6
19.9 28.3 19.0 32.7 24.0 49.2 25.0 28.1
21.0 24.1 13.9 24.3 11.9 42.9 15.9 21.5
22.1 19.8 9.8 20.3 36.1 9.9 15.6
23.3 16,6 6.6 15.4 28,9 3.9 9.1
24.4 12.5 2,8 8.7 22.8 1.3 5.3
25.5 9.9 0.7 4o3 11.5 0.9 0.9
26.7 6.4 0.5 0.9 3.3 0.5 0.1
27.8 1.4 000 0.0 1.8 0.0 0.0

Denotes averagp of all data for indicated azimuth interval.

CONFIDENTIAL -37-



I;.

* CONFIDENTIAL

TABLE HI

(Continued)

It 270.5 270.2 283.3 283.3 283.2 283.2 293.2 300.2 300,3 300.2
283.0 283.0 293,0 293.0 293.0 293.0 300.0 310.0 310.0 310.0

qt 1320 1680 1740 1740 1320 2220 2340

A

-12.7 99.9 99,9
-1.6 99.9 99.9
-10.4 99.8 99.8 98.7

- 9.3 99.7 99.7 99.4 98.7 98.1 98.7 99.2
- 0.2 99.6 99.6 99.2 98.0 97.8 98.4 98.7
- 7.1 99.6 99.5 99.0 97.6 97.3 98.0 97.8 94.9 97.1 96.5
- 5.9 99.4 99.5 98.6 97.0 96.5 97.4 96.8 92.9 95.5 94.7
- 4.8 99.1 99.3 97.4 96.4 95.8 96.5 95.1 90.4 93.4 92.3
- 3.7 99.0 99.1 96.2 95.2 94.4 95.3 91.9 86,9 90.5 89.2
- 2.6 98.7 98.6 94.6 92.9 93.2 93.6 88.4 83.2 87.5 85.5
- 1.4 98.5 98.4 93.4 90.5 91.7 91.9 82.5 80.0 84.7 82.5
- 0.3 97.8 97.9 90.8 88.1 89.3 89.4 77.7 77.3 81.1 79.2
+ 0.8 97.1 97.3 88.3 85.7 86.3 86.7 74.1 73.6 77.8 75.7

1.9 94.7 96.2 85.0 83.0 84.4 84.1 70.8 67.0 73.0 70.0
3.0 92.8 95.0 81.4 79.8 81.6 80.9 66.2 58.5 66.7 62.6
4.2 90.0 93.7 73.7 76.8 77.5 76.0 62,2 48.4 58.6 53.5

5.3 86.3 91.8 66.3 72.4 73.2 70.6 55.4 40.1 49.3 44
6.4 82.5 90.1 58.4 6'.0 67.6 64.4 44.8 31.5 39.6 35.5
7.6 78.7 88.0 51.9 59.0 60.8 57.2 34.9 23.7 29.3 26.5
8.7 76.3 85.8 44.6 48.0 52.3 48.3 27.6 15.4 19.6 17.5
9.8 70.9 82.9 36.7 36.3 45.8 39.6 23.5 9.4 12.3 10.8
10.9 64.3 79.2 31.4 30.2 38.7 33.4 17.0 5.3 5.2 5.5
12.0 59.4 75.3 23.1 24.9 29.8 25.9 11.7 2.2 1.1 1.6
13.2 54.5 70.4 16.5 18.4 19.9 18.2 5.1 0.4 0.1 0.3
14.3 47.3 64.1 12.0 6,8 6.8 8.5 3.4 0.3 0.0 0.1
15.4 38.2 57,2 6.5 6.2 3.9 5.5 2.8 0.1 0.0
16.5 31.6 49.3 4.2 2.6 0.7 2,5 1.2 0.1
17.7 23.7 41.3 1.9 0.7 0.1 0.9 0.0 0.0
18.8 0.6 0.0 0.0 0.2
19.9 0.2 0.1
21.0 0.0 0.0

* Denotes average of all data for indicated azimuth interval.
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TABLZ III

2813 No/

Probbility (1100) of A - 10 1o010 tr (r in square mters)
for Az1mutb Intemls I (I in degrees) and smpli ftise q

(Q in nmber of pulses). /60 - Lengtk o S in Seomd@.

Is .57,5 3?.5 37.5 31.5 37.5 Awvrae TarAno

45.0 45.0 46.0 45.0 45.0 a8.0

Qi 1080 1200 1200 1320 1800 1960

A

-21.7 0.09
-20.6 0.09
-194 0.09
-18.3 0.09 0106
-17,2 0.64 0,42
-16,1 0.64 0.25
-14.9 0.18 0.06 0.16
-13.8 0.74 0.42 0,42 0.38
-12.7 0.00 0.67 0.42 0.60 0.72
-11.6 0,46 1.25 0.42 0,15 1.11
-10,; 0.10 1.00 0.75 1.97 0.94
- 9.3 0.46 2.33 0.83 1.51 1.61 1.87 1.43 0.40
- 86.2 0.92 1.83 0.91 1.06 4.56 1.82 1.85 1.62
- 7.1 0.64 2.33 1.3w 3.10 3.06 2.12 2.10 0.80
- 5.9 0,01 2.58 I33 2.68 4.78 2.78 1.45 1.68
- 4.8 1.48 3.75 2,33 3.48 4.05 2.88 3.00 0.178
- 3.7 1.94 3.83 3.92 1.82 4.78 3.33 3.27 1.15
- 2.6 3.33 5.50 3.92 0.98 5.33 3.43 3.75 2.25
- 1.4 8.33 5.33 7.92 1.59 5.61 8.53 6.21 5.8
- 0.3 7.78 4,08 10.75 2,04 5.11 9.09 6.47 9.01
+ 0.8 9.2t 2.92 13.99 4.70 5.11 7.47 7.25 13.22

1 -9 5.46 3.50 11.49 5.30 3.67 8.33 6.29 7.92
3.0 11.02 4.60 8.7-5 8.48 5.22 8.46 7.76 4.8&
4.2 9.91 4.92 8.25 13.10 9.06 7.57 8.80 6.U
5.3 7.96 11.75 8.16 14.31 13.11 9.29 10.76 S.9.
6.4 2.68 16.50 8.58 17.35 5.67 5.20 9.33 31.83
7.6 3.42 17.06 3,91 8.56 3.94 9.09 7,67 22.9i
8.7 7.03 2.25 0.42 1.59 6.72 3.09 3.52 6.28
9.8 9.72 1.42 0.00 4.01 1.0S 1.01 2.87 109.3
10.9 4.63 0.00 0.68 1.05 1.06 2.71
12.0 0.00 0.00 1.06 0.1T 0.1G
13;.2 0.44 0.0r 0.0
14.3 0.00 0.00
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