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\ ABSTRAOT

%’he radar target charactoristiocs (radar area) of the F2H-2B airoraft
are described quantitatively for radar frequencies of 115, 215, 1260, and
2813 Mc.. The radar area is greater at the lower frequensies (115 and
215 Mc) than at the higher frequencies (2813 and 1250 Xo), With large
samples of azimuth aspect and with equal weights given to equal aspect
intervals, the average radar area at 115 Mo.is about six iimes greater
than the average radar area at 2813 lic, The probability that the radar
arca corresponding to a particular airoraft agpeot will lie in a given
1 db interval is normally distributed. Over a wide range of aspects, the
probability distribution of single pulse amplitudes is easentially equal
to the distribution of median pulso amplitudes, where the medians are
obtained fron samples of length 1/12 second (for 2813 and 1250 M), 1/2
second {for 215 lic), and 8 seconds (for 115 lMo). The radar srea for the
two lower froquencies is given as n continuous function of ajiroraft
aspect while the data for the two higher frequencies are given in the
form of probability distributions,

\
PROBLEM STATUS

This is an intorim report on the problem; work continues,

AUTHORIZATION

MNRL Problems:s R02-06 (NR 502220)
RO2-10 (MR 682~010
RO7-04 (MR 687~040
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INTRODUCTION

The work desoribed in thii report was carried out to determine the
optimum manner (least chance of detection) in which U, 8, aireraft should
approach an enemy area guarded by radar., Thia report, on one phase of
this overall problem, through the presentation of the probability of
ocourrence of radar area, allows the computation of the probability of
detection of certain airoraft by radar operating on several frequenocies.

The measurement program inoluded the F2H-2B, AJ-1, AU-4B, and FJ-2
airoraft.l These aireraft were flomn with the courses » altitudes and
flight attitudes calculated to simulate, as closely as possible, the
range of aircraft aspects observed by a ground-hased zearch radar with
tho aircraft at normal combat altitude #nd speed. Simultanecus measure~
msnt.s were nade at radar frequencies of 2813, 1250, 215, and 115 l‘c.z
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 PFig, 1:

Radar ares, d“‘, as used in this report, is defined, if the target
is in fres spaced, by the equation,

6 = Pg(4n)3RE/Py(c2)?
1. Although measurements were also requested for the F7U~-3 and ASD
aircraft, they were not made available for ths measurement program,

2. Thess frequencies were the nearest available to the requested
frequencies of 2860, 1200, 800, and 73 Mo,

height of radar sntenna, altitude and rango of target, refleotioa
coefficient of the ground, and radar wavelength,

CONFIDENTIAL “l-

3. If not in free space (i.e., gromnd reflocted energy reaches the target)
this equation is modified by a term depending upon antanna beam shape,
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in which Pp = received power, R = range of target, Pp = transmitter p:mnr,
G = antenna gain, and A = radar wavelength. To convert the reooived power,
Pp, into quantitative values of radar area, d~, the radar must be oallibru*‘:od
or standardized. Two methcds of calibration were used in this work. The
first of thesa methods, the method of radar parameters, has been desorided
by Katzin%, The second method, the standard target method, requires
placing in the field of the radar a target of known radar area (sphere,
corner, sheet) and comparing the amplitude or. its eoho with the radar soho.
It was possible to use both of these methcds at 2813 and 1250 Mo, but only
the standard target method could be used at the twe lower frequenoies,
:l'hese methods and their effect upon the acsuracy of the data in this

report aro discussed in Appandix I,

The low frequency (115 and 215 l!c.)' data were slowly varying
functions of eiroraft aspect and it was possible to plot radar area as a
continuous function of aspect,

The high-frequency (1250-2813 Mc,) data are divided into twenty-second
samples for which the probability that the radar area equals or exceeds
certain disorets 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 ocourrence of & radar area
lying in a given l-db interval is approximately normally distributed.

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

4. Katzin, Martin, "Quantitative Radar Measuremonts," Proc. I.R.E., Vol,
35, No. 11, November, 1947.

CONFIDENTIAL -2-
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data, the inoreese being sbout six-to-one from the shortest %o the longet
wavelength,
METHODS OF MEASUREMENT

A series of flights was phmod,' sc that while ihe aircraft was
between the ranges of 8 and 11 miles from the radar, it wouid presest teo
the radar one of the following ctimuthal espests (2efined in Fig. 2)s
0%, §9, 109, 159, 200, 300, 90°, 1800, 135¥, 190°, 1$5°, 2000, 2iC%, sad
270°, (The data were taken in the 8-11 xile rsgica since Mere a maximm
of the interference pattern occurs for both 115 ard 215 Me, and tiae desired
elovation aspect is obtained.) All flights were "straigit snd level,®*
at an altitude of 2700 feet. The pilot was fnstructcd to hold the
aircraft’s angle of attack equal to that at rormel combet altitude and
speed and to hold the requected heading during all of each rum (i.e.,

not necessariiy to fly along a particular ground treck). Wth the .

eiroraft flowm in this mammer, and knowing thé rzige, elewtica sxzle,
and azizuth angls to the aircraft from the rader, it mas possidle to
dotermine aircraft aspect.

The aircreft echoss were recorded protographicslly by two differest
mwothodes

1) A movie canera photographed sach i-zcope presentazion wiid
one-half second exposures every second. In additice to revealing the
presence of intex:roring echoes, this record of sperimposes A-scope
traces gave a compressed versior of ths ecln bLehavior.

2) The aircraft video echo was gated from the 3ctal video and

prasented on ax oscilloscope which was photographed on & ccatinuossly

CONPIDENTIAL -3-
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moving film, This record permitted a pulse-by=-pulse analysis of éh@ echo
behevior and.is ths record from which most of the data in this report are
derived.5

In addition to these two records, a deta board containing sush iniofmation
as time, range, elevation angle, and azimuth angle was photographed by a
third camera. Timing marks on each film permitted correlation of all
records,

RESULTS

Low Prequency (115 and 215 Mo).

Two related features are prominent in the low frequency datas
(1) the A-scope records sontain practically as much information a&s the
pulse-by~pulse records and (2) the radar area varies rather slowly wath
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-pulss resordss

The A-scope record was read each second for the highest echic which
oocurred 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 Mc.ATSOOpe roadings along with pulse~by-pulse maximum and minimum
values in each second appears in Fig, 3. It is seen that the two records

diffor 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 -: 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 seocond,

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
tine® during which the echo may be considered oonstant?,

2) Radar sarsa as a function of nominal aspect:

Figs. 4-11 are plots of radar area {as read from the A-azcope records)
and nominal azimuth aspect (defined in Appendix II) versus time .8 Ina
particular interval.the fraction of the total number of points which lie
above a given radar area level iz the probability that the echo will
exceed this level on a single antenna scan, if the presentation time is
oqual to or luss than one second., For longer presentation times, this
probability may be obtained in the seme way from a rumning average of

the data. Additional observations of a particular probability may de

obtained from each repetition of the aspect interval,

3) Radar area as a function of exact aspects
Figs, 12 and 12 are plots of average radar area versus exast aspect

(defined in Appendix II), i.e.,they are plots of average reci- avea versus

6. Target presentation time is defined as the length of time that the
antenna i3 pointed at the target during one revolution of the antenns,

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 tho 8 - 11 mile range
interval where thc elevation aspeot angle was betweer 2,30 and 8,20,
The flight attitude, airoraft speed (C.A.S., = 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 feel altitude flying against a ground based
search radar at ranges from 90 to 130 nauticsl miles,.

CONFILENTIAL -5~
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average nominal aspect., The averages were obtained at the points marked
by (x) and the comneoting lines indivate it is reasonable to assume a
smooth veriaticn from point to point, The repetition of a minimum point
on successive flights was usually recognizable but a maximum point, alweys
plotted midway between adjacent minimum points, is merely the largest echo
which occurred between the minimums, The data are disoccntinuous 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 troublesoms at low frequencies where probably
only one or two characteristic minimums ocour in a 10° or 20° interval
around either head or tail aspect, Since there are few minimums, using

the largest and smallest observed values as maximums and minimums may not

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

cate that the actual minimums occurred vhere the radar area could not be
computed accurately in the rapidly ohanging ground reflection pattern,

4) Airoraft Aapeoi; Fluctuationss

Using the data nf Figs. 12 and 13 a 1ist 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 1.5°, This
value compares favorably with gyroscope data on airoraft yaw taken by
Lewiss which shows an r.m.s. yaw variation of 0,70 to 2,6° for twenty-

second samples,

9, Unpublishud data by B, L, Lowis, NRL.
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PESULTS
High Frequency (1250 and 2813 Mo.)

The data for these frequenciss were taken from ‘the pulse-by-pulse
data and were snalyzed for probability distributions over certain sapest
intervals, This type of analysis allowed comparison of data from several
flights even though the echo fluctuations were too rapid to allow the
identification of a particular aspest from one run to another,

The sample length was chosen to be twenty seaconds which, for a
closing speed of 600 mph, spans 3.33 miles of range. This sample time,
chosen to te long compared with the natural lateral osoillation period
of 2 seoonds,l0 spans anywhere from zero to sixteen degrees of asimuth
aspect depending upon whether the radar is shead (behind) or abewsm of
the aircraft. This aspect interval, often large compared with the 1% or .
20 astimatss of r.m.s. yaw variations, may be wasteful of information
when the aspect is known mors accurately than sixteen degrees.

The high frequency data, contained in Tubles I and II » indicate
the percentagze of pulses in a given sample for whick the radar area
squalled or exceeded a partioular levsl, The gaps in the data at near
nose and tail aspscts appear for the same reason as in the low {requenay
data, There are mors date on 2813 Kc. than on 1250 Ms. The vartical
bsamwidth of the 1250 Ms. antenna illuminated the grcund at longer ranges
and the effects of the resulting fine-si:ructu_rod interfersnce pattera
could not be removed, limiting the range interval in which the 1250 Me.
measurements could be taksn,

10. Information from Carrier Branch, Flight Test, NATS, Patuxent River, Md.
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The statistical fluotuation of the probability of deteotion oalou-
lated from these data depends on the variaace o the data (for a given
aspect interval) in a single row of Table I (or II), Beoause the data
in & given row are correlated with those in other rows, no adeguate
stacistical dssoription is undertaken here. A simple first approximation
of the s.tatistical fluctuation is described below.

The column headings show that the aspeot intervals were repeated
from one to six times, The data from the separate flighta wsre Znten-
tionally divided into those aspect interv‘nh which gave the maxiwum
nunber of repetitions. In this regard the ‘data (Table II) for the
aspect interval 37,50 - 459, which was observed on six different flights,
were studied in detail, The first differences of these sre shown in
Table III, where each difference is the probability that the radar area
1ay betwsen two consecutiwvs db levels. Also given in Table III are the
mean and variance of each row of entries. The cbservations in several
adjacent rows were combined, After subtracting from each entry the mean
value for 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
abou{: 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 probavility for largo' radar arees., Howsver,
it doss serve as a first approxiration of the rcw-distrioutioa.

FREQUENCY TREND

The radar araa at the lowsr frequencies is graater than the radar

aroa at the higher freguencies, With large samples of azimuth aspect,

CONPIDENTIAL -8-
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_ and with equal weighta given to equal aspeot intervals, the average radar

aroa 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 interpro~
tation of the ecouracy estimates of Appendix I is applied, The averaging
methcd which was usedll weights this trend heavily with the large signals
ocourring at broadside and normal to the leading edge of the wing. At the
higher fruquencies the narrow broadside schc lcbe is sensitive to airplane
roll and the very narrow leading edge echo lobe might have been missed.
These two faotors would tend to lower the higher frequency aversges. The
importance of thease results should therefore be judged on a probability-
of-detection basis rather ihan an average-area tasis., 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 them 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 radur designer. Information in this respect is showm
in Figs, 14~24 where each figure shows two probability distributions.
The s0lid curves in these figures show the distribulion of single pulae

wmplitudes (i.e., they are plots of datu like that found in any colum

11. The average of 24 readings (every 50 from 1700 to 2800) from Figs. 8
end 7 (115 Mo) is 53 m2, The average of 59 readings (every 20 from
1920 to 3080) from the lower half of Fig. 12 (115 Mc) is 89 m2, In
Table III (2813 Mc) the average of ten columns betwsen 1720 and 2200
and 15 columns between 2300 and 3100 is 12,5 m®, These two ratios
were rounded off to six-to-one.

CONFIDENTIAL ~Ge N
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CONCLUSIONS
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of Table IIY), while the dotted ourve shows the distribution of median
values, The dotted curve was prepared by separating the data from the
corresponding solid curve into the indicated time intervals, and plotting
the median value in each time interval, The time intarwals selected
oorrespond to radar presentation times of 1/12 second (2813 and 1250 Ma),
1/2 second (215 ¥c), and 8 seconds (115 Mo).

The change in the probability distribution with presentation time
is smell, as judged by the similarity of solid and dotted ourves., This
conclusion should be applied with ocare because changes of the probadbility
distributions with time are a function of the aircraft's oxart-aspect rate,
During a straight and level flight, the aspect rate is a function of the
aircraft's natural oscillation period (a constant}), the eircraft's aspect
(aspest rate is greatestc at broadside), and the range (aspect rate de-

creases with increasing range).

The radar area of the _?23—2 aircreft is greater at the lower
frequenciss (115 and 215 ¥o) then at the higher frequencies {1250 and
2813 Mo). With large samples of azimuth &spect and with oqual weignts
given to equal aspoct intervals, the average radar ares &t 115 Mo, is
about six times greator than the radar area at 2813 Mo,. Repeated obser-
vations of a particuiar aircraft aspect show that the probability that
the radar srea {corresponding to that aspect) will lie in 2 1 db interval
is normally distributed. The probability distriduticn of single pulse

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




= e, e Y W v Gl b5
= < < EANBEER. i SO < T -
» . - * - - v ‘
: . o ~
* ] B

R <L s L v

'0\‘

- . COWFIDENTIAL

L e—
-

distribution of median pulse amplitudes, where the medians aro obtained

i o
L

from samples correspondinrg to presentation times (time during whish the

-

radar antenna is on target) of 1/12 second (2813 and 1250 Ms.), 1/2 second
(215 Mo.) and 8 seconds {115 Mo.),

[
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APPENDIX 1
RADAR CALIBRATIONS

The standard target for the two higher frejuancies wus a triangular
coraer reflector {tbe length from apex to any ocorner was equal to 2 feet)
mounted approximately 25 feet abcye the ntor. The standard tsrget for
the two lower frejuencies wes a 10 Zoot by 1C foot flat soreen mounted
about 75 feet above the water, Pictures of the targets appear in PFigs.

28 and 26,

The radar ares of the kigh frequency ctan&rdhrgot,'ummrodby
the radar psrensters method during ths four opsrating days, is oompared
with the theorotical value in Fig. 27. (The height variation is das to
tide.) The measured values at 2313 Mo, are scattered approximately 23 &
about the theoretical wvalue with little relation to target height. The
1250 Mo, peasureaents aro correlated with target height but sppear adbout
2 @ low with & scatter of approximately £ 1/2 &,

In an attempt to explain the low neatured values for the rsdar sres
of ths triangular target at 1250 Mc, tlds target was replaced by an 18
inch by 18 inch flat sheet whose radar area-»as measured (by the radar
parsneters method} as the sheet was varied in beight. The neesured and
theoretical values of radar area are plotted ageinst height in Pigs. 8
and 29, The support for this target was tilted so Shat the relativs phase
of any background echo {from the support) should change with target: height,
The oscillations in the measured values at 1250 Mo, may be due to an inter-

fering background echo, but since the pesks of the -seillations are balow

COSPIDENTIAL -12-




)

s o e A KON B
.

—

CONFIDENTIAL

the theoretical value, the low values of measured radar area are not
explained, Other possidle causes for the low measured values are deforma~«
tion of the iarget, a reflection coefficient of the sea different from -1,
or an erroneous measurement of a radsr parameter, Without further informa-
tion it is conocluded that the 1250 Mo, dats in this report are low by &
faoctor lying bstween O and 3 db and believed to be nearer to 3 db,

It is reasonsble to assume that the background echc (from the
target support) iz responsible for tne differencus batween the theoretical
and neasured ourves of 7ig. 28 (2813 Ma). Since, in Pig. 29, the baok~
ground echo at 1250 Mo, chaiuges phase by a full cycle about every 4 feet,
the sane phase change should occur every 1,8 feet at 2813 Mo., The
®sampling rate® in Fig, 28 was every 1,5 feet (i.e., the flat sheet was
moved #n height in inoremsents of 1.5 feet), which is sufficiently olose
to 1,8 fest to explain the slow cycling bstwsen measured and theoretiocsl
walues. Acoordingly, it is oonoludod that the errors in the 2813 Mo, dats
in this report are szall cempared with £ 3 db.

The only check oa the abzolute accuraoy of the low-frequency target
was a computation (for the 215 Mo, radar) using messured values of trans-
aitted and received powers and a nominal wvalue of antenna gain. Aocording
to this computation the 213 Mo, data ia this report are S db too high.
However, this computation is a pocr obecking procedure (the 3 db difference
could be the result of using san inco-rect 7alue for nominsl entemna gain,
a quantity which is squared in the rader arse computatiou} and allows

only a regative sonslusions there iz no resson to suspest the acourscy
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of the low {requency date in this report,

The messurements have indicated that the ratio of the radar area at
115 Mo, to the radar area at 2813 Mo, is about 8 to 1, After applying the
estimates of accuracy, it seems equally likely that this ratio is 3 or 4

to 1.

-14-
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APPRIDIX IT
SUMMARIZING AIRCRAFT ECHO DAZA .

At any point during a £light an airoraft presents to tre redar its
"nominal® and its "exact”™ aspect. ¥ominal aspest, the usual lnowledge,
is dsfined by the bearing and elevaticu o the radar to the aircraft, and .
the oompase heeding, argle of uttack, and the roll angle listed in the )
pilot's orders. Exmot aspect iz ths actuzl instartansous aspest of the
airoraft snd includes the position of the propellors (if any) a3d awy
distortion of the airframe or skin,

When cnly the ncainal sspect is knomn, the data wkich svo o285y

L XY

for the oomputation of the probsbility of dsteciion, oculd de presscted in
eithor of two different forms. In the first, a plot of radar srea againmst
exact aspect and the statistioes of the deviatione from nominal aspect
oould be given. In the second form, the statistics of the rader eres for
each nominal aspect interwsl m;dcr considerstion oould be givem.

The first form of the cdats usuelly carmot te furniched dwe to tie
difficulty of obtaining sxmct-espect informetioe. The second form
presents difficulties, not in colleoting the data, but in that the wser
is restricted to the time s=d aspect intsrwvals selectel in the data -
reducstion prooess,

Three, at times contradictory, considerations are in the chovsing
of sample times and aspect interwvals. First, the zaxple time should m>t
be long compared to the decision Lize of the teetizai problen (for s givem

tactical problem, answoers are required st a rate depenient upon sueh things

CONFIDENTIAL -15-
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as target range and spesd). Sesond, the sample time should be long oom-
pared to ‘tho period of natural oscillation ol exact aspect, Third, the
aspect interval within a sample should he only reasonably larger than the
fluotuations of the exaot aspect, To illustrates The use of A sample
that spans 3500 of aspect is wasteful of the available information when
the aspeot is actuaily knowm within 30° and produces a coerser-grained
plot of the probability of deteotion,

The compromises whioch were made in reducing the data for this
report were aimed at presenting the most useful and oomplete date~sumnaries
permitted by the finite number of runs and the finite information kmown
about the exaot aspeots. The slow fluctuation of the radar area with
aspeot at 115 and 216 Yo, has permitted an attempt at a one~to-one correla-
tion of radar area with aspeot at these frequencies, The more rapid
fluctuationa and ﬁhe greater effeot ¢~ random ~:.peot changes has forced

& more statiastical description at 1260 and 281c Mo,..

CONFIDENTIAL 18-
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TABLE I

1250 Mo/a

Cunmulative Probability (X100) of A = 10 logig ¢~
(0= in square meters) for Azimuth Intervals I (I in degrees) and

Sample Size Q (Q in aumber of pulses). Q/60 = Length of Sample in Seconds.

Is 348 351 2,7 1,0 21,8 25,3 28,0 28,0 31.5
361 363.6 3.7 16,6 26,0 29,3 31,6 31,6 36.0

Q: 1200 1200 1200 1200 1200 1200 1080 1200 1080

"17.2
-16.,2 98,9 . 98,7 9,9
~15,2 97.4 : 98,2 96,9
~14,2 96.4 97.8 96,8 97.4 92,4 99,83 96,7
~13,2 95.5 96.8 99,3 95,7 96,4 91,0 98,8 96,6
~-12,2 93.9 95,8 97,7 95.6 94.4 89,7 98,1 96.5
~-11,2 92.8 94,9 96,3 95,% 90,6 88.8 97,1 96.3
-10,2 91,4 93.8 92,9 94,3 84,9 87.4 96,7 95.7
- 0,2 87.4 92,9 " 86,5 92,5 79,1 86,1 96,6 95.2
- 8.2 8401 92.4 84.4 91.0 74.6 80.7 92.9 9304
- 7.2 8004 9103 8005 8807 7202 ?302 88.? 9°c1
- 6,2 177.7 89,9 76.7 84,0 66,9 69,1 82,3 84.9
- 5,2 76,2, 87,1 68,7 75,8 63.4 67,1 72,3 78.4
- 4,2 74,8 84,9 58,2 67.4 61,4 65,7 69.5 71.3
- 3.2 69,7 83,0 48,7 62,9 57.5 62,7 43.9 65.4
- 2,2 63,4 78,5 40,9 57,3 52,9 61,3 33,3 59,6
~1,2 656.4 66,9 5.3 S2.1 47.2 S6.6 26,9 82.7
- 0,2 49,9 59.0 27,8 47.3 40,4 50,3 21,6 45.5
+ 0,8 45.2 51,7 26,0 43.3 34.4 45.3 11,8 34.4
1.8 40.8 41.2 23,6 34,0 30,9 37,7 3.7 19,7
2.8 33.0 32,4 25,1 24.3 27.7 28,1 1.2 14,0
3.8 19.8 25.8 99,9 18,9 19.0 20,9 18,7 0.4 8.1
4.8 14-4 14,8 92,8 17.4 12,5 11.4 13.4 0.0 1.8
5.8 3.3 7.7 88,3 16.2 6.6 3.3 8.5 1,6
6.8 0,0 1.4 82.0 1.5 0.1 0.0 2.4 1.3
7:8 N o:o 71 !z 000 oco 001 0:6
8.8 5%,1 0.0 0.0
9.8 43,9
10,8 15.6
11.8 6,0
12.8 0.2
13,8 0.0
CONFIDENTIAL =17~
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TAELE 1
(Continued)

13 28.0 28.0 3300 41.0 4800 4800 5500 76.0 78.5 8000
36,0 36.0 41,0 48,0 55,6 55,0 62.0 80,0 79.6 86.0

Q: 2160 2400 1800 1140 1200 1440 960 1200 1200 1200

2

“'18 oz

-17.2 9957

«16,2 98.9 99.6

"15.3 98.8 99.6

'14.2 94" 99.5 99'8 loooo 98.1 99.2

-13.,2 93,7 99,1 99,6 89,9 97.8 98.9 99,2

-12.,2 93,0 98,5 98,9 89,9 97.3 98.3 99,1

«11,2 92,5 98,0 97,6 89.6 96.8 96.4 98,5 97.9

-1002 9105 9708 96.8 89.6 96.1 94.3 98.0 9?06

- 9.2 90,6 96,1 958 89,5 95,6 93,1 97.1 97.1

- 8,2 87,0 93,6 94,0 89.2 950 91.8 95,6 100,0 96,7 100,0

-7.2 8,8 90,4 90,6 89,2 94,0 20,6 95,8 99,9 98.0 99.8

-6,2 77,0 84,9 87,0 89,0 93,0 87.8 96,4 S9,7 95.5 95,6

-52 72,8 76,2 81,0 87.2 91,5 8l.1 94,1 99,6 94,7 99,5

- 4,2 68,6 65.7 75.6 85.3 86,3 73.7 93.2 99,3 94,0 99,4

- 3.2 64,0 653.8 66,7 84,2 81,0 67.1 91,9 99,1 91,7 99.4

-2,2 60,4 43,8 60,4 833 74.2 58,0 90,4 98,8 89.9 99,8

-1l,2 547 38.8 57.2 79,6 4&5.6 50,5 83.9 98,7 87,0 98,8

~0,2 48.2 33.7 54,5 68,5 66,7 42.1 75.7 98.1 82.1 98,5

+08 39,8 25,2 45,2 58,6 51,7 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 7T1.8 97.5
2.8 21,1 14,1 32,3 46,9 328, 16.1 54,3 92,0 63.2 97.2
3.8 13.4 12,9 27,8 45,4 2¢.7 2.4 45,6 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 18,7 57.1 17.4 90,1
7.8 0.4 2.5 10.8 28.4 3.4 5.5 0.9 49.4 11.8 87.6
8.8 0,0 1.9 5.4 21,6 1.9 3.9 0.0 40.4 5.2 83.8
2,8 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 7.2 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
13.8 3.8 30.1
14.8 0.5 24,6
15,8 0.0 16.8
16.8 2.2
17.8 2,1
18,8 1.4
19.8 0.7
20,8 0.0
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86,6
It 209
Q: 1200
A
'18.2
-17.2
-16.2
-16.2
-1402
-1302
=-12,2
‘11.2
-1002
- 9,2
- 8,2
- 7.2 100.0
- 6.2 9909
- 5,2 99,7
- 4.2 99.6
- 3.2 99.6
- 2.2 99,6
- 1.2 99.5
- 0,2 98,7
+ 0,8 97.8
1.8 96.6
2.8 95,3
3.8 93.8
4.8 91,3
5.8 88.8
6.8 86,7
7.8 82.8
8.8 78.1
9.8 73.7
10,8 170.4
11,8 60.4
12, 49.4
13.8 42.9
14,8 32.6
15.8 28,3
16,8 23,1
17.8 12,7
18.8 4,5
19.8 1.7
20,8 0.0

CONFIDENTIAL

9s.1
99.5

1200

100,0
99,8
99.3
99.7
99.6
99,6
99.6
99.6
§9.0
88,7
98.4
97.9
95.5
92.3
88,4
84.4
79.4
73.7
70,0
62.5
63.4
35.7
23.9
19,7
13.1

6.3
2.2
1.2
0.0

171.5
172.4

1200

100.0
99.9
99.9
90.6
99.5
99.4
98,0
94.6
90‘6
87.0
83.8
80.7
76.6
72.8
66.7
59.4
44.1
26.7
17.5

9.4
2.1
0.0

TABLE I

(Continued)
176.3 177,0 182.2
177,0 177.6 182.4

1200 1200 ¢

98.8
98.6
99,6 86,3
99.6 95,5
99.0 93,9 100,0

96.8 92.8 99,5
82,3 82.2 97.1
87.2 90.8 94,6
83,3 89,0 93.4
80,2 87.3 92,6
77.1 85.8 91.6
74.3 84,6 90,0
69.7 82,1 88,0
64.2 80.2 83.7
57.8 78.3 76.3
§51.7 75.8 63.5
44,6 72,1 58,6
35.8 67.3 47.5
26,8 53,2 26.6
19,7 §0.2 10.4
15,3 40,8 7.6

6.7 31.2 1.0

0.6 25,2 0.0

182.8
183.4

900

89.1
98,6
98,5
98,2
97.8
86.7
96,2
84,7
23,3
9l1.8
80,8
89,9
87.9
85,8
83.83
79.7
T7.4
75,5
72.9
68,0
64.4
54.4
42.4
34.1
21.4
10.6

6'2

3.5

0.4

0.0

183.4
184,90

1680

98,8
99.3
99,3
99,1
99,0
98,9
98,7
98,5
98,2
97,9
97.6
97.3
97.0
95.9
92.6
89.6
88.6
65.2
79.2
67.S
52,2
34.6
13.0
4.8
2.4
1.8
0.9
0.

186.0
198,0

1140
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Is 198,0
201.5
Q: 1400
A}
"22;2
-21.2
’2°c2
-1902
‘18.2
"17 .2
"16.2 92'8
-16.2 92,0
-14.2 90,9
-13,2 90,8
-12.2 89.1
-11.2 87.6
-10.2 84,3
- 9.2 80,5
- 8.2 78,0
- 7:2 72.9
- 6.2 65.3
- 5,2 59,5
- 4.2 50,8
- 3.2 45,1
-2.2 45.0
-1.2 43.8
-0.2 42,8
+0.8 39.8
1.8 36.4
2.8 33.9
3.8 279
4,8 i6.1
5.8 7.4
6.8 0.0
7.8

CGHFIDENTIAL

(Continued)
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233 238 245
245 245 262

1600 1740 840

99,1

98.8

98,0

97.2 94.9 100,0
95.8 92,8 96.9
96.0 90.1 99.2
93,3 87,9 98,6
91,5 ©84.4 98,3
86,9 81,9 95.9
83.7 78.9 93.7
81.0 77.0 90.7
78,7 73.% 86.2
74,6 70,3 81.2
68.6 64.1 77.6

62.5 55,9 73.4
58.8 47,6 65.1
5¢4.5 37.6 §58.2
46 9 31.2 49.2
41.6 21.6 37.5
$9.6 11.7 26.8
7.8 6,7 17.1
17.2 3.7 1.5
12,7 3.0 §.9
7.7 1.7 4,6
1.6 0.0 1.2
0.0 0.0
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TABLE I

e . gt

} (Continued)

B L o wa o 12 it i ALy o D

' Is 245 256 266 256 265 265 265 258 256 256 274
. | 252 26§ 265 265 274 274 274 274 274 274 282

Q: 90 1080 1080 1500 1020 1080 1440 2100 2160 2940 840
A
J ms———
] ~15.2 100.0 100.0
-14t2 10030 99r9 9907
i <1332 99,8  99.9 99.4 100,0 99.9
-12.2 99,6 99.4 99.1 100,0 99,7 99,9
-11.2 99.4 99.2 98,9 95.9 99,6 99.9
-10.2 99,2 99.1 98,6 99.9 99,6 9.9
E -9.2 97.9 98,8 98.3 99.8 99.4 100,0 99,8
-82 956 98,0 98,2 99.6 99.0 99,7 99,8
7.2 932 97,9 - 7.6 99,5 98,9 99,6 99,7 100,0
-6.2 85 972 1000 97.5 99,3 98,6 99.6 99.8 99,9
- 52 78.C 96,8 99.9 97,3 99,1 98,3 99.4 99.5 99,8
- 4.2 71.8 96,6 100.0 99.6 97.0 98,9 98,1 99,0 99.4 99,8
- %2 68.6 953 99.9 99.6 96.7 98.7 97.3 98.9 99.5 99.8
-22 61 935 9.9 1000 995 96.4 97,9 96,4 98.6 99.0 99.8
~12 57,4 8.4 98,5 99.9 99.3 95,9 27,6 93.7 98,3 98,8 98,9
-~ 0.2 48.4 82,7 98.0 99.9 99,2 953 97,3 90,7 98,1 98,7 98,2
+0.8 43,9 77,4 9.4 99.5 99,1 94,8 96,9 88,0 97,8 98,2 96,8
1.6 352 72.5 93,9 98.8 98.7 94.4 96.7 85,3 96.4 97.8 94,3
2.8 273 66,5 ©0.4 98,7 98.4 93.6 96.4 82.1 937 97.6 91,8
3.8 11.8 8.6 89.2 98.4 9.5 92.5 6.0 76,9 90.7 97,2 88.0
4.8 7.1 52,1 87.¢ 93.3 959 9.6 957 73,3 83.0 97.0 85,9
f 5:8 04 49,6 87.2 98,1 9.2 905 95.1 71,6 858 96,6 84,7
6.8 00 42,6 87.0 97,1 93.1 887 944 67.0 82,1 95.8 80.4
78 3. 0 86.5 95.8 65.8 85.8 93.5 59.0 76.9 94,7 78.1
88 30.6 857 8.0 82,6 808 921 55.8 73.3 90,0 73.8
32 ¢9.2  62.3 8.2 80,5 775 91.4 54,0 71.6 86.2 T1.2
10.8 27.6 80.2 762 77,8 73.0 90.0 51.9 67.0 32.9 68,2
11.8 “6.3 76,7 7Z.4 73.7 68,9 88.8 49,2 59.0 80.4 62,1
12.8 23.5 76,4 69.% 65.4 61,3 863 43,7 55,8 77.6 54,2
13 8 2.0 72,7 66.2 56,3 50,3 82,3 382 54.0 74,1 48.8
14 8 7.9 66.0 60.5 48,1 406 77.4 32.5 53.3 68.8 40,9
15.8 7.1 63.8 52,2 851 353 73.2 25.7 44,6 62.5 29,9
16.€ 16.7 44,0 42.3 23,2 28.5 89.8 19,7 36,2 55.8 20.4
17.8 15.0 38.1 31.8 12.1 21,8 66,3 13,5 300 48.7 10,1
18.8 7z 4.4 231 53 1.5 60,1 6.2 17,9 43.8 3.6
19.8 4.0 154 236 36 48 505 3.5 101 36.8 0.1
20.5 0.0 12,7 222 29 02 326 14 6.4 308 0,0
. 21 8 8.2 198 15 00 299 0.7 4.1 24,8
y 22.8 3.4 155 0,0 15,3 0,0 1.7 15.4
23.8 0.0 13.2 6.0 0.0 9,7
hd 24-8 9:9 2¢9 6#5
25.8 7.9 1.8 4.9
26.8 1.9 0,7 1.4
27.8 0.1 0.0 0.0
z8.8 0.0
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2813 Vo/s

Cumulative Probability (X100) of A = 10 logyo ¢
(0~ in square meters) for Azirmuth Intorvals I (I in degrees) and
Sample Size Q (Q in number of pulses). Q/60 = Length of Sample in Seconds.

1: 340.5 345.1 348,7 351.,6 353.,9 355.2 357.5 2.8 3.9
345.0 348.6 351.5 353.86 355.8 357.4 359.3 3.8 4.8

Q: 1200 1200 1200 1200 1200 1200 1200 1200 1200

-12,7 9¢2.8 100.2

-11,6 99.8 99.9

-10.4 99.8 99.9 3.2

- 9:3 99.& 99.8 99.1

- 8.2 9906 99;5 100.0 9809 99.‘

- 701 99.6 loc.o 99.3 10000 99.9 97.5 “08

- 5,9 99.4 99.¢ 93.0 99,9 93.8 9%.5 98,1

- 4,8 69,2 99.8 95.8 59.6 99.5 94,0 96.5

- 3.7 98.8 99.8 92.6 99.0 98.7 92,2 95.8

- 2,6 98.1 100,0 99,0 85.6 98.6 97 .4 91,0 98,9

- 104’ 96.7 99;9 9705 88.0 98'0 9503 89.5 91.0
9.3 95.6 99,8 96.5 86,9 97.2 92.9 99,9 85.8 86.1
J.8 9.7 96.7 94.7 84.5 96.4 89.6 98,7 76.92 79%.2
1.9 89.1 96.7 92,3 82.7 95.5 86.8 97.9 T0.5 172.%
3.0 87.0 94.1 89,2 77.9 92.1 78,7 97.3 64.0 63,9
4,2 82,4 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 48.4 g3.8 57.} S1.2
6.4 76.3 45.7 53.8 46.8 1.4 38.8 89.1 52.1 45.°
7.6 66.4 42.6 28.5 36.1 §9.1 25,5 81.3 46.0 39,2
8.7 §2,0 40.4 1.7 25,3 43.6 12.5 69.2 43.0 27.1
8.8 37.2 38,2 9.6 12.7 27.9 2.0 52.4 41,2 17.3
10,9 21.9 20,0 8.5 5.5 16,7 2.5 26.8 38.7 4.4
12,0 8.7 10,1 8.7 1.4 8.3 0.0 2.7 34.5 z.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

15.4 0,0 0.0 5.4

16.5 0.1

277 0.0
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4,9
Is 55
2w 1200
A
-21.6 99,9
-1C.4 98,9
- 9.3 99,7
- 8.2 99.7
- 7.1 99.3
- 5.9 98.4
- 4,8 98,9
- 3.7 91.6
- 206 87.1
- 104 84.4
- 003 79.5
+0,8 72,8
1.9 6S.4
3.0 55,7
4.2 45,9
5.3 37.8
€.4 26,5
7.6 19,2
8,7 15.2
§.8 10.4
10,9 5.6
12,0 3.7
13,2 2,3
14,3 0.0
15.4
16,5
17,7

* Dsnctes average of

COUF IDENTIAL

11 .7
12,4

1200

97.2
95,6
93,9
21,3
8l.4
73.4
64.8
56,7
47.3
39.3
29,1
20,6
16.3
13.2

9.8

5.5

4,0

3.1

1.7

0.0

13,5

1200

99.1
98.3
96.7
94,9
9l.4
69,4
86.9
65,7
83,2
80 .7
76.2
72.8
65,9
69.0
67,6
63.4
60.4
52.6
22,1
32 .1
24,3
12,2

2.2

1.2

0.0

eil data for indicated azimuth interwal,

15.0

1200

100,0
9.2
87,9
26.2
91.8
87.9
82.1
75.7
70.2
65,7
61.5
56.6
Sl.1
42,6
33.8
27,5
20,5

9,7

poe

0.0

TABLR II
(Continued)

15.1 17,0

17.0 18,1

1200 1200

99,2

98,3

95.6

92,0

89.5

86.9

83.6

100,0 82,4

99,7 79,9

98,2 78,6

95.0 78,0

93.1 75,5

86,5 67.5

78.2 57.4

59.7 48,0

58,8 36,9

48,6 24,2

35,2 11,9

15.2 5.3

€.9 1.0

1.4 0
0.0 %

18,2
19,9

1200

100,0
99,9
99.3
98,6
97.0

€3.2
90.2

20,0
22,5

1200

190,0
99,8
99.4
99,2

98,2
97,3
$6,2
9.2
) 14
89.7
87.7
8¢€.2
81,3
70.7
59.0
“.7
49,2
41.9
23,1
13.4
4.1
1.4

20,0
22.4

1880

98,5
97.9
97.6
97,5
“.6
S6.4
9%.1
93,3

78,9
67.6
59.8
49,2
33.8
19.9
8.9
2.0
0.4
9.0

20,0
22,5
L J

98,9
98.6

97.8
87.0
96,3

$2.4
9.1
85,5
82,8
78.2
69,1
59.3

41,5
30.9
15,0
7.7
2,2

0,0

¢
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TABLE Ik

(Continued)

22.5
25.3

1800 1920

1449

1800 1980

1440

1860

1320

[

Q

ggdddsdddgsdesegdangeanne
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* Denotes average of all date for indicated azimmuth interwal,
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TABLE 1)
(Continued)

12¢0 1200 1320 1800 1960

1c80

2640

2160

Q

22716957711‘.165233770

L .
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¢ Denotes average of &ll data for ind
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! TABLE 11
(Continued)
T» 45.0 45.0 46.0 48.0
58,0 58,0 57,7 5:07
Qs 1660 1620 304
A
L 24
“19.‘ 99.8 ”04
.1303 ”eo ”.2
.17.2 ”01 9901
'16.1 ”08 t'-l\
"1‘.’ ”01 ”01
“13.0 ”08 °9.°
-12.7 9805 ”.7
'11.6 97.9 98.6
"10;‘ 97.5 9‘.3
- 3.3 . 97.2 98.0 90.2 97.3
- 8.2 “.8 §7.6 9‘o’ 95.5
- 101 95.‘ 91.‘ 93.1 98.8
-~ 5:9 “oa %03 ”.1 9309
- 4.’ 92.1 9‘05 87.3 91.5
- 807 3103 93.‘ 85.6 ”.1
- z.‘ 89.1 ”03 82.9 81.5
- 1.4 8700 86‘6 79.8 8‘.5
- 0.3 81;5 79.0 76.9 79.1
+ 0.8 73.8 71.4 73.5 72.9
1.9 4.7 59.9 88.3 64,5
3.0 52.8 49.5 63,2 58.1
4.2 43.9 87.0 57.0 45,9
5.3 35.5 25.4 50,9 37.4
G.4 29,2 15,2 43.8 29,4
7.6 20.‘ 1005 “.o 21.6
8.7 9.8 S.4 23.6 13,2
9.8 4.9 2.3 18,0 8.4
10.9 2.2 1.1 15.3 6.2
> 12,0 0.4 0.9 TS 2.9
13.2 0.0 0.1 2.2 0.7
) 14.3 0.0 0.9 0.0
t ¢ Denotss averags of 111 dats for indicated aximuth interval,
CONFIDRNTIAL -26-
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45,0
I+ 518
Q: 1500
A
’1803
-17.2
‘16. 1
"1*.9
-13.8 -
-12.7
~11,6 58.4
-10.4 98.¢
-9,3 97.4

o o o o

LI SN B B N
-

83.7

+ V3
* e & @

*

od ot poa
raNBoo NPNPUAMOOHPURNND
- L ) [ [ ] L ] [ 3 L[] [ ] *
AN OO D NN R UNOWDRNR D IXB DO N
[4,]
[¢-]
L ]
o

3

. * Donctes averags of all data for indicated aziz:th interwel.
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45,0 45,0
51.8 S5l.t
¢

1800

98.2 97.8
97.7 96,6
96,6 95,6
95.5 94.4
94.8 93.1
93.6 90,1
52,6 88,2
90.9 84.9
90.1 81.8
88,7 78.1
85,5 74.6
80.3 69.3
73.1 61.8
66,5 53,6
58,5 42,9
45.5 31.2
4.5 23,3
29.2 19.3
25,2 15.2
12,2 7.2
3.6 1.8
0.0

52,0
S7.7

1200

96.4
94.8
93.3
90.8
87.8
83.4
76.1
73.6
68.5
63.2
§7.%
50.8
43.2
31‘5
32.7
27.3
21.?
16.7

7.3

1.4

C.4

0.0

TABLY: 11
(Contimuad)
52,0 52,0
57.7 57.7
.
1500
w.a w.a
86.6 87.2
81.9 B82.7
78.3 77.2
74.0 73.8
67.8 68,1
61.6 62.4
53.7 55.4
48.1 4£9.4
42.8 43.0
3.1 35,8
29,7 31.2
27,1 27.2
24.3 23,0
19.4 18.0
s.8 &,6
4.7 3.1
1.7 1.0
G.1 0.0

27~

$8.0
70.0

1560

Y
[7 -]

[} C):‘rvca
LXK NN ]

R OBRNOND N

KRR RBISRBBERSS
€>bb;o;b:babzbzh:o A W

coMmnE

3.6
$&4,.9
9.8
7.1
95.6
3.5
9z.0
23,6
835.3
78.8
T1.6
5.1
60,2
52.3
45.6
3i.4
20,2
b3

S.8

1.4

9.9
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% Denotes average of all data for indicated azimuth interval,
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) 78.0

It a0

Qs 1200
A

=~11,6 99.6

~10.,4 99,5

= 9,83 99,5

- 8,2 99,1

- '.1 98.7

had 5.9 97.9

- 4.8 9701

- 3.7 96.1

nd 2.6 94;9

-1.4 93.3

- 0.3 91.6

+ 0,8 90,8

1,9 89.4

3.0 83.2

4,2 85,9

5.8 82,1

6.4 7643

7.6 71,0

8.7 62,1

9.8 54,9

10,9 49,3

12,0 40.9

13.2 32,6

14,3 26,2

15.4 19.9

16,5 14.8

17.7 8,1

18.8 3.8

19,9 2,6

21,0 0,7

22,1 0,0
23.3
" 24.4
2546
: 26,7
N 27.8
28,9

CONFIDERTIAL

78.0
84,7

1260

98.4
98.4
98,2
97.9
97.8
97.3
96.5
95.6
9.8
93.5
92,1
90,6
88.8
86,1
79.6
73.8
67.6
5847
5248
43,2
33.8
22,6

3.6

2,5

1,5

1.2

0.1

0.0

78,0
84.8

1380

99,7
99.1
98.8
98,3
97.9
97.2
96,7
95.7
94.4
92,5
90,7
8847
86.4
83.0
79.6
7442
68.2
61.0
63.6
46,7
3643
26,0
17.1

8.1

4.0

1.9

0.0

-28-

TABLE II
{Continued)
85,0 35,0
91,7 91,7
13680 1260
99,9 99,9
99.8 99,8
99,8 99,8
99,8 99,7
99,8 99,7
99,8 99,8
99,8 99,.6
99,3 99,3
99,0 99,3
98.7 99,0
98,5 98,9
97.9 98,8
97 .6 98,6
96,9 98,2
95.9 98,0
94,1 97.6
92.1 96.7
89.6 95.8
87.1 4,6
84,8 93.1
82.8 9Q.1
79.8 83.1
T6.8 72.5
65.8 61.8
56,8 48.4
43,2 39.0
33.9 30,9
27.7 23,3
17.6 18,7
11,4 12,7
7.5 6.8
4,2 2.0
2.2 0,0
0.9

85,0
21.3

1320

100,0

99.9
99,9
99,6
99,6
99,0
98,9
98,6
98,5
98,3
97.7
97.4
96,9
96.7
95.9
94.4
93.0
91.8
90,9
86.7
83.8
79.4
76.6
7%.9
65.6
61.9
40,9
33.5
22.6
11,3

7.9

2.3

1.5

0.9

0.0

99.9
899.8
99,7
99.8
99,6
99.4
99,2
99,0
98.8
98.4
98,3
97.8
97.6
97.0
96.1
94,9
93.5

92,0
99,7

1620

100,0

99,9
99,6
99,3
98,9

" 98,7

98,5
97.9
97.5
97.0
96,1
94,5
92.5
89,6
83.3
7649
70.5
61.9
53.4
47.4
44,5
40.1
34.3
28,1
25,5
22,1
11,0

6.2

92,0
89,8

1440

99.8
99.8
09,8
98,6
99.3
99,5
99,1
98,9
98,3
97.7
96.1
94.4
93.3
81,6
89,.6
86,6
8l.4
78.5
73.8
68,9
63.7
57.8
50.1
44.4
38.7
33.6
28,0
24,9
22,4
20.4
18,6
13.8
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TABLE II
(Continued)

1s 92,0 92,0 100,0 100.0 100,0 100,06 107,0 107,0 107.0
99,5 92.7 106.,8 106,58 106,8 109.8 112,8 112,7 112.3

Q 1500 15€0 1260 1320 1380 1260
L
=10.4 93,9
- 9,3 99.8 99,6 99,0
- 8,2 98,7 99,6 99,3 98,8 89,0 98,6 99,V
- 7.1 99.9 97.5 99.3 98.6 98.0 97.7 98.2 98.2
- 5,9 99.9 96,6 29,0 98,3 97.6 96.6 97.1 98.6

- 4,8 99,9 100, 96.7 97.7 97.8 96,6 94,6 96,6 95.9
- 307 99.9 100.0 94.2 96.6 97.6 95.7 91.1 92.2 91.8
- 2.6 99,9 59,8 92.5 94,8 97.0 94.3 87,2 90,6 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.% 87,8 90,9 56,0 91.6 76.9 3.3 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 83.9 83.1 43.3 62.1 52.9
4,2 99,3 . 97.1 75.2 77.6 85,2 79.3 34.6 65.6 456.3
5.2 99,1 96,4 71,0 T74.7 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 61.4 767 64,9 13.6 34.6 24,2
8.7 95.4 91,2 49.6 52.5 64.8 55,6 8.1 26,6 17,5
8.8 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 2,1 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

15,9 68,1 44,5 1,0 0.0 0.3

21.0 653.5 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 date for indicatsd azimuth interval.
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113,0
I 11802
Q 1260
L
.17.2
-1601
-1‘.9
-13.8
.1207
-11.8
‘1004
- 9.3
- 8.2
had 7.1 97.2
- 509 94.9
- 4.8 91.6
- 3.7 89.8
- 2.6 84,7
- 1.4 7802
- 003 67.8
+ 0,8 65,4
1,9 41..8
3.0 28,8
4,2 18,9
5,3 14.0
6.4 6.9
7,8 3.2
8.7 2.7
9.8 1.2
10,9 0.3
12,0 0,0

* Denotes average of all data for indicated azimuth interval,

CONFIDENTIAYL

13.0

1200

93.7
SG.8
88.9
84,5
80.6
76.7
69.9
64,2
§5,7
39.8
30.1
21,0
12.5

9.5

4.8

3.1

0.3

0.0

113.0
118,2 118,2
*

94.0
92,0
88.1
85.2
80,2
74.1
66,0
55.6
40,8
29.5
20,0
13.3

8.2

4,0

2,9

0.2

TABLR I
(Continued)
118,56 172.4
124,7 173.0
1680 1200

100,0
99,5
98,.8
96,7
88,1 9z.2
84.6 86,2
79.2 76,2
71.8 62,6
64.7 48,1
57.4 33.1
49,2 16.7
39,2 T.4
29,6 3.8
19,9 1.8
11,8 1.1
8.1 0.0
5.8
3.4
2.0
0.2
0.0

30w

17%,0
173,3

1200

99.1
98.4
96.3
92.8
89.1

83.6 °

76.6
62.6
§4.6
45.2
40.4
36.9
31.2
20,7
13.7

6.9

0,2

0.0

173.,3
173,56

1200

100,0
99.9
99,9
90,3
80.9
76.7
72.6
70.3
68.2
33.4
7.2
0.0

176.0
176.0

1200

178.0
176.7

1200

98,3
98,1

97.2
96.6
95.7
93.4
91,8
90.2
88,7
87.7
85.9
83.3
80.7
77.9
70.7
62.9
45.2
28,2
18.2
12.3

3.6

2.8

1.8

0.0

MR
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CONFIDENTIAL
176 .7
Is 1
Q: 1200
A
"14.9
~-13,8 100,0
=12,.7 99.8
~11.6 98,9
-=10.,4 98,0
- G.3 97.3
-~ 8,2 96,2
- 7.1 95.5
- 509 94.7
- 408 93.4
- 307 91.7
- 2,6 89.4
- 1l.4 85.2
- 0,3 77.4
+ 0,8 72.0
1.9 65.6
3.0 59.0
4.2 44,5
5.3 29.4
6.4 19.8
7.6 14,0
8.7 742
9.8 3.7
1009 007
12,0 0.0

CONFIDENTIAL

177.4

178.0

1200

178,0
178.3

1200

-

™ en

OO OLPLO®
)

O M3 O~

TABLE I
(Continued)
178.3 182,2 182,2
78,5 182,2 182,2
1200 1200 1200
89,9
98.6 99,4 99.9
97.6 97,9 99.6
96.4 97.1 97.0
94.8 93.1 92,9
82,3 91,5 89.8
88,1 89.2 84.8
82.2 85.9 80,9
75,4 81.1 71,3
69.0 76.5 61.5
62,3 67.5 54.4
54,3 §6.7 47,3
41.8 30.8 42,0
27.5 20,3 36,2
12.2 11,3 28,6
6.5 4,6 21,1
1.9 1.9 9.6
0,7 0.0 2.3
0.0 0,0

182.2
182,6

1200

99,6
99.3
98,7
96.6
92,7
84,7
75.6
67.2
62.3
59.1
§3.3
49.5
43.4
36.3
28.9
17.7

4.0

0.0

182,.6
183,56

1200

193,2
193,3

1440




CONFIDENTIAL

Is 193.3
193.5
Qs 1440
A
"19.4
-1805
"17;2
"16)1
-14.9
’13.8
"12.7
-11.6
-10.4 99,0
- 9.3 98.7
- 8,2 98.3
- 7.1 98.0
- 5.9 9708
- 4.8 96.8
- 3.7 96,0
- 2.6 95,2
-1l.,4 92,5
~ 0.3 89.7
+0.8 86,2
1.9 75.4
3.0 62,2
4,2 52.4
5.3 44.6
6.4 39.8
7.6 27,0
8,7 29,3
s.8 1,2
10,9 5.5
12,0 1.8
13.2 0.0
14,3
CONFIDENTIAL

192.6
194,0

1320

100,0

97.7
93.7
88.9
75,3
55.9
27.4
14.8

9.8

‘0,0

TABLE II
(Continued)
134,1 195,9
195.8 198,2
1320 1320

98,7

97.8

99.8 96.9
99.68 95,3
£8.1 94,6
97.9 92,9
95,1 89,4
91.8 85,0
86,6 81.3
78,8 75.6
71.7 71,3
59,7 67,1
61,6 63.1
44 .4 68,3
34.8 51,0
27 .4 39.0
17 .4 23.8
6.3 16.2
1.9 8.2
0.8 5.1
0.0 1,7
0.5

Q,0

=82m

198.4
202,0

1320

98.9
98,8
97.8
97.6
96.4
96.2
83,1
80.4
§3.9
81.7
76.9
74.1
70,1
61.7
62,3
34.4
2l.4

7.4

2.9

1.4

0.1

0.0

202
210

1800

96,5
94,8
93,2
81.8
89,8
87.4
84,3
el.1
78.2
74,3
69,6
60.0
50.8
4.5
39,2
33.0
25.5
16.4

7.7

2.4

1.2

0.0

202
210

3420

81.6
76,9
71,5
€4.8
57.5
47.7
38.1
26,2
17.5
12,9

6.3

2.4

0.0
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TABLE II.
(Continued)

1. 202,1 202 202 202,1 202 206,13 206,1 206.1 210.2
‘ 210,0 2%0 206 206.0 296 210,0 210,0 ‘%0.0 214,0

Q: 3600 " 1920 2040 1500 1560 1080
A
-13.8 85.8
=12.7 81,3
~11,6 87.9 78,8
=10.4 : . 81,9 91,7 86,8 78.8
- 903 76.5 88.8 8206 6906

- 8'2 9007 8006 89.3 9506 9204 7196 84.5 78'0 63.8

- 7.1 88,6 74.2 86,1 93,6 89,8 65,2 75 .4 70.8 58.7
- 5.9 179.8 67.5 83.9 ¢9C.2 87.0 66.6 66.5 61.6 60.6
-4.8 7.9 60,4 78,6 84.5 81,5 47.2 55,6 51.4 45.8
- 3.7 6006 52.4 72.2 74.1 73'1 5806 4301 4009 3901
- 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
-~ 003 31.0 2406 3608 42.7 3908 12.6 1508 1402 2003
+0.8 22,7 15,9 25,5 32.1 2¢.8 7.1 10.4 8.7 13.2
l.9 13.6 9.6 19.1 20,7 19,9 5.1 4.2 4.6 8.1
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 9,9 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

¢ Doenotes average of all deta for indicated agimuth interval,
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TABLE II
(Continved)

1: 210,2 210,2 210,2 214,1 214,3 214,13 214,1 214,2 214,1
214,0 214,0 214,0 220,0 220,0 220,0 220,0 220,0 220,0
L *

Q: 1260 1320 1200 1260 1680 1920 1740

-mﬁ—-

-1601 99.9 98.3 99.8

-14,9 98.1 99.7

-13.6  95.9 97.5 99,5

-12.7 9502 96.5 9905

-11.6 94,5 96,1} 99.4

~10.4 93.3 94,9 99,2

- 9.3 9.7 93.6 98.4 98,9

- 8.2 90,2 91,8 96.8 97,7 84,9

-7.1 86.8 92.9 78,5 88,4 95.2 96.4 81,6 95.6 91.4

- 5.9 84.1 87.5 7401 84.1 9102 94.3 77.9 9307 8802

- 4,8 178.6 79.2 87.9 78.9 88,3 91.7 73.2 91.4 84,7

- 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 ez2.8 78.5

-1l.4 53.6 62.7 48.3 54,2 74.4 75.6 49.5 76,0 65.9

- 0»3 40.1 5207 3707 42.7 6406 57'8 39.2 60,0 54.7
0.8 28.4 35.0 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 1.1 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 13,6 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 l.4 5.2
7.6 0.0 0.0 0.1 6.1 1.9 0.4 1.7
8¢7 ooo 101 1.0 0.0 0-4
9.8 0.0 0.1 0.0
10.9 0,0

* Denotes average of all data for indicated azimuth interwval.
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230.4
242.0
1680

23C.5
242.0

1200

230.4
242 .o

1200

230.0

220.2

220,2
230.0

2460

TABLE 11
(Continued)

220.2
23C.0
2340

220.2
230.0
1920

220.4
230.0
1320

22¢.2
230.0
1440

COHFPIDENTIAL
Q:

—— ——

00986047112391072591650

532 529505 2 57183 o
[ X ] DO~ 0 “&211 0

1730*—‘5665903191’6187650

$EREE8SNgZSFcegdEdngg¢se

L L L L L
L ] . L] L 3
© CANRENOVONENEDNDE N
mw mw m"o.o.ﬁvnvnvo.q.q:.o.b.a.i.o

659251519593140

0582 56 0 210
8766““32”14 0

78852375767010

Rvnucv 7.4.1,5 ). 9.1;
776“4321 4. 00

1.av9.xoax.bnu 5 n.v.a.nvl‘v.zvnv

840.470 96 :)20

VDN KD OO
040521000
21

11320815816068736459620

-

8 Ud o~ W o~ Q \n O
588859 84e2ggggggggroco

.

adkwlu(w,wtu98764321987643890234.67
O oMo L K w S
aw.%.ﬂ J.mm"%.d a8 duw DO ENN OO~ DO®

[ R A A I D D B B

3%

* Denotes average of all data for indicated azimuth interwval,
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I‘ 230.2
) 242.0
Q: 1800
A
«21,7
-20.6
"1904
"18.3
"17.2
.1861
"’1‘..9
"13.8 9609
-12.7 95.4
"1106 93.7
-10.4 91.8
- 9.3 88.5
d 802 8402
- 7.1 7105
- 5,9 70.4
-4,8 61,9
- 3.7 54,6
- 206 4(‘.6
- 1.4 34.6
- 0,3 23.3
+0.8 15,0
1,9 7.8
3.0 3.4
4.2 1,0
5.3 .0
6.‘
7.6
8.7
9.8
10.9
12.0
13.2
14.3
15.4
16.5
17,7

230.3
240,0° 24%.0

2100

91,$
89'5
87.3
85.0
32,1
78.3
74.2
69.0
62.0
53.7

230,2

93,7
91.5
89.4
86,5
83.2
78.7
73.4
67.6
60.8
53.1

e 117
(Continued)
242.5 242,3
258,0 258,0
1320 1980
£9.8
99.8
95.8
99.8
99.7
99,5 9.9
99,1 98.4
98.8 98.3
97,7 97.7
97.3 97.1
96,1 86.2
95,2 95.1
94 .4 s2,5
92,7 89,7
83,5 §7.1
86,9 83.3
84.5 79,1
8l1.7 72,8
75.9 66,8
70.6 60.2
61.9 51,8
54,0 43,0
43.1 34,1
35.9 25,6
30,9 19,0
22.2 9.9
16.0 6.8
13.3 3.8
4.9 2.1
2,9 1.5
1.0 0,0
0(,7
c.0

242,4 242,2 242,2
258,0 258,0 252.0

2040 3000

9.9

99.8

99.8

99.68

99.1

99.0

98.6 96.8 9.1
97.9 95.1 94.7
95.8 93.8 92.7
92.8 91,9 90.0
90,1 88.9 87.0
86.0 84,9 83.4
§2,1 79.8 78.8
76.5 72.0 72.5
71.5 €4.3 66.4
65.5 58.8 59.5
57.5 51,2 51.4

49.3 4.3 42,7

w
N
L ]

N
A
N
*

(-2
[ ]

w0

33.3 28.7 28,9
24.8 22,2 19.8
15,1 18.0 14,0

7.9 11.7 9.2
6.9 9.1 7.3
3.7 6.7 4.3
2.4 5,5 3.0
1.2 2.3 1.1
0.6 1,8 0.8
0,0 1,5 0.4

C.6 0.2

0.0 0.0

#» Denotes average of all data for indicated azimuth interval
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TABLE II
(Continued)

1. 258.4 258,3 253.4 258,83 258.4 258,83 270.3 270.,2 270,2
27¢,0 270,0 270.0 270.0 270.0 272.0 203, 283.0 2885.0

Qs 2160 2160 2040 1320 1380 2159 2280 2100

A

21732 99.9 99,9

-16 ‘1 99.8 9908

-14,9 99.4 99.8

-13.8 99.1 99.8

-12.7 93.9 §9.8 :

-1106 98.‘ 9908 9909

-10.4 98.0 99,7 99,9 99,9  99.9

- 9.3 99.4 99.? 9909 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 98.5 99.8

- 7.1 98.6 $9.3 93.7 §6.5 99.6 98.7 99.8 95.2 99,7

- 5,9 98.1 9%.1 99.7 96.3 99,< 98.6 99,8 99,2 99,7

- 4.8 97,7 98.8 99.6 95.6 99.5 o3.2 99.8 98,9 99.5

- 8.7 97.0 98.5 99,3 95,0 99.4 97.8 99,7 98.8 99.3

-~ 2.6 95.9 98.1 95,1 94,5 98.9 97.3 98.4 96.4 99.2

-1.4 94.¢ 97.7 98.8 93.9 98.6 96.7 97.9 88,2 99.0

- 0.3 92.8 97.0 98,6 93.4 98,3 96.0 97.6 97.7 98.6

+9.8 91.4 96,6 9749 92.6 97.9 95.3 97.3 97.2 98,0
1.9 86,3 95.2 97.3 92,2 97.2 94,2 96,7 96.6 96.8
3.0 86.8 94.1 $6.7 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 95.2 924.9 91.0
6.4 79.8 87.7 91.0 78.4 94,7 86.3 94.6 04,1 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 67.90 91,3 80,2 91.1 92.2 83.5
9.8 171.3 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 GS5.4 80.7 52.5 80.4 68.5 83.4 84.6 78.9
13.2 55.3 59.6 75,9 46,4 77 .4 62,9 81.0 77.1 §5,2

14,3 50.2 §%.1 70.4 40.9 73.7 §7.7 77.6 68,8 62.6
15,4 45.0 46.8 64.9 32,3 65.7 50.9 74.8 59.8 56,0
16,5 41.0 40.1 63.9 22,6 60.5 43.5 68.1 50,8 46,9
17.7 36.4 31.8 43.2 12.4 47.6 .3 60,2 42,2 39,2

18.8 31.2 24,3 38.8 39.0 54.3 33.3 34.8
19,9 28,3 19,0 32.7 24,0 49,2 25.0 28,1
21.C 24,1 13.9 24,3 11.9 42,9 15.9 21,6
22,1 19.8 9.8 20.3 . 36.1 9.9 15.6
285.3 16,6 8.6 16.4 28,9 3.9 g.1
24.4 12,5 2.8 8.7 22.8 1.3 5.3
25.5 9.9 0.7 4,3 11,5 0.9 0.9
2647 6.4 0.5 G.9 3.3 0.8 0.1
27.8 1.4 0.0 0,0 1.8 0.0 .0

* Denotes average of all data for indicated azimuth interval,
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TABLE II7
(Contimued)

s 270.5 270,2 283.3 283,3 283.,2 283.,2 293.2 300.2 300.8 00,2
283.0 282.0 293.0 293.C 293.0 292.0 300,0 310.0 310.0 312.0

Qs 1320 l6s0 1740 1740 1320 2220 2340

-12.7 99,9 99,9

'11.6 99.9 99.9

-10.4 99.8 99.8 98"’

- 9,83 99,7 99,7 99.4 98,7 98,1 98,7 99,2

-8,2 99,6 99,6 99,2 98,0 97.8 98.4 98,7 )

99.6 99,5 99,0 97,6 97.3 98,0 97,8 94.9 97,1 96,5

~ 7l

~5,9 99,4 99,5 98,6 S7,0 96,5 97.4 96,8 92,9 95.5 94,7

-4,8 99,1 99,8 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 94,4 953 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 85,3

-1.4 98,5 98,4 93.4 90,5 91,7 91,9 82.5 80,0 84,7 82,3

-0,3 97.8 97,9 90,8 88,1 89,% 89.4 77.7 77.3 8l.1 79.2

+0.8 97.1 97.3 88,3 85,7 86,3 86,7 74.1 T3.6 T7.8 75,7
1.9 94.7 96,2 85,0 83.0 84,4 84.1 70,8 67. 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 17.5 76,0 62,2 48,4 058.6 53.5
5,3 86,3 91,8 66,3 7z,4 73.2 70,6 55,4 40,1 45,3 44.7
6.4 82,5 60,1 58,4 67.0 67.6 64.4 44.8 Sl,B 39.6 35,8
7.6 78.7 88,0 51,9 9.0 60,6 57,2 34,9 23.7 29,3 26,5
8.7 76,5 865.8 44.6 48,0 52,3 48,3 27.6 15,4 19.6 17.%
9.8 70,9 82,9 35,7 36.3 45.8 39.6 23,5 9.4 12,3 10,8
10,9 64,3 179.2 31.4 30,2 38,7 33.4 17.0 5,3 5.2 5.3
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 T0.4 16.5 18.4 19,9 18,2 9.1 0.4 0.1 0.3
14,3 47.3 64.1 12,0 6.6 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 C.0

18.8 0.6 0,0 0.0 0.2

19.9 0.2 C.1

21,0 0.0 0.0

* Denotes average of all data for indicated azimuth interwal.
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TABLE IXI
2813 Mo/s

Probability (X100) of A = 10 logig 6" (€ in square meters)
for Asimuth Intervels I (I in degress) and Saxple 2ize Q

(R in mmber of pulses).

37.8
It s
Q: 1080
ot
"21.07 0009
~20.6 0.09
“‘19;‘ 0009
-18,3 9,09
-17,2 0.64
-1€,1 0.64
"14.9 0018
~13,.8 0,74
-12,7 0.00
-11.8 .46
.100'; 0018
- 3,3 0.46
-8§.2 0,92
- T .64
- 5.9 0.81
- 4.8 1.48
- 3.7 1.94
- 2.6 3.33
- 1.4 8.33
- 0.3 7.78
+ 0,8 9,28
X.9 5,46
s.¢ 11,02
4,2 9.91
5.3 7.96
€.4 2.68
7.6 S.42
8.7 7.03
9.8 9.72
16,9 4,63
12,0 0,00
13.2
14,3
CONFIDENTIAL

3.5
45.0

1200

0.08
0.42
0,67
1.25
1,00
2.33
1.83
2,33
2.58
3.75
3.83
§.50
5.33
4008
2,92
3.50
4.60
4,92
11.75
18,50
17,
2.25
1.42
0.00

7,85

1200
v

0.08
0,42
0.23
9.16

0.42
0.42
0.75
0.83
0.91
1.33
233
2,33
3.92
S.92
7.92
10,75
13,99
11.49
8.75
8.25
8.16
8.58
392
0.42
0.00

37.5  Average

37.5 37.%

45,0 45.0 45,0 a5.0
1320 1800 1$50
0.38
2.6 0,72
o. ls 1 .u
1.97 0.94
1.51 1.6 1,37
1.06 4+4.56 1.82
S.160 3,08 2,22
2,38 4,78 2.78
3.486 4.C5 2,86
l.82 4,78 3,33
0.98 5.33 3.43
1.59 5.61 8.53
2,06 S.,11 3,09
4,70 §.,11 7.47
$.30 3.67 8.3
8.48 5,22 8.48

13.10 S.06 7,97
14.31 13.11 9.29
17,35 S5.67 5,20
§.5%6 3.94 9,09
1,59 6,72 3.08
4,01 1.0 1M

0.68 1,05

6.00 1,05

0.“

G.00

-89~

&v - m: &1‘;’“; Do c.

1.43
1.85
2.16
Z.48
3.0
3.27
3.75
6.2t
6.47
7.28
6.29
7.7¢
8.”
10.78
5.3%
7.57
3.52
2.97
.08
0.17
0.07
0.00

Q/60 = Lengtk of Sawsie ia Seconds.
Yarianos

0.40
1.62
0.30
1.68
0.78
2.2%
5.88
9.01
.22
7.2
6.11
5.9%
k.83
2.9
6.28
10.89
2,71

0.0s

e -y
4
t
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