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PROBABILITY OF DETECTING SHIPS WITH AN OTH RADAR SYSTEM
[ Unclassified Title]

INTRODUCTION

(U) This report is based on one phase of a study being conducted at the Naval
Research Laboratory (NRL) [1-6] to compare the cost and effectiveness of th.ree dif-
ferent radar systems used for ocean surveillance. The three candidate systems are an
airborne radar, a satellite-borne radar, and a ground-based over-the-horizon (OTH) radar.
For this report, the probability of detection of one particular OTH system has been cal-
culated. The methods used, however, can be applied to any OTH system.

PROBABILITY OF PROPAGATION

(S) The ability of a radar system to propagate to a given range at a given time of the
year was found by using RADARC, which is a computer program written by the Institute
of Telecommunication Sciences to meet OTH radar analysis requirements as specified by
NRL [7]. This program calculates the median clutter-to-noise ratio (C/N) for an OTH
radar. The size of the backscatter area is calculated from virtual height ionograms using
geometrical optics techniques. The noise considered includes atmospheric, galactic, and
man-made sources. Atmospheric and ionospheric losses are included and the C/N is
calculated from the radar range equation. This calculation was performed for sporadic
E, E, F{, and Fg layer propagation modes. If the clutter return and signal return are
assumed to be affected by the ionosphere in a similar manner, propagation is defined by
requiring the signal return from 1000-m2 target to be large enough against noise to yield a
probability of detection Pp equal to 0.9 and a probability of false alarm Py, equal to 10-6
for a Type 1 OTH FM-CW radar system [6]. This system has the following parameters:

100-kw average power

0.1-s frequency sweep (prf = 10 per second)

20-us compressed pulse length

2.5-km horizontal aperture, receive (= 0.25° - 1°), transmit (= 6° - 10°).

We now calculate the C/N required for propagation.

(8) First, in order to obtain a Pg, = 1076 and a P, = 0.9, the integrated signal-to-
noise ration (S/N) should be 12 dB. The FM-CW radar system is assumed to have 10
frequency sweeps per second, a coherent integration time of 25 s, and a total integration
time of 250 s. From Rubin and Difranco [8], the noncoherent integration gain for 10
noncoherent pulses is found to be 7 dB. With coherent integration, the noise spectrum .
extends rrom -5 to +5 Hz and is separated into 250 doppler bins of width 0.04 Hz. Thus,

4
Note: Manuscript submitted May 14, 1974,
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the required S/N per doppler bin is 6 dB, (13 dB -~ 7 dB), and the S/N in a cycle band-
width is -8 dB, or [6 dB + 10 log (0.04)]. Since the signal and clutter are assumed to
propagate in a similar manner, the signal-to-clutter ratio (S/C) is given by :

S o
= = —T . - _334B (1)
C UoGBRCT
2
where
Op = target cross section (30 dBsm),
Oy = relative sea clutter cross section (-17 dB)
f5 = antenna beamwidth (1°%)
R = radar range, 1000 n.mi.
¢ = speed of light

ﬂ
I

effective pulse width, 20 us.

Now, the required C/N for propagation is calculated from

C
— = 25dB.* (2)
N

al |z |«

Even though the madre antenna pattern is wired into RADARC, the received clutter and
noise powers are independent of the receive antenna beamwidth,{ and consequently,
RADARC car L - <eéd to calerilate propagation for the FM-CW radi  .ys*:m. The only
alterations raade to the program were to eliminate printed output and to add the punched
output used in celovlating the propagation statistics.

(S) Tuie ability to propagate was found for four months, (Jan'.arv, April, July, or
October), iwo times ‘dav or night), and three sunspot numbers (20, 45, or 75, which are
the 25th, 50th, and 75th percentiles). The radar is situated in Maine (latitude 45° N,
longitude 67° W). For each of the 24 conditions, the radar model RADARC was used
to calculate the C/N every 2 hr for three azimuth angles (14°, 59°, and 104°), spanning a
90° sector. For each set of parameters, one-bounce propagation via four layers (sporadic
L, E, ¥y, Fo} wos considered and the maximum C/N chosen. The number of occasicts out
of 18 (6 times, 2 hr apart, and 3 azimuths) that the C/N exceeded 25 dB is given in Tables
1-24. We can interpret these numbers divided by 18 as a probability of propagation. If

*Specifically, a C/N of 25 dB is equivalent to our defined propagation at 1000 n.mi. for a 30-GB target and
the particular frequency that yields a 1° beamwidth. For other ranges, targets, and frequencies, 25 dB was
slill used since C/N varies rapidly with range and hence a change in the threshold (25 dB) would have httie
effnct on the region of propagation,

~When the transmit beamwidth is larger than the receive hbeamwidth, the receive array is sampling an ex-
Lended source. When the beamwidth narrows, the clutter {or atmospheric noise) patch narrows, bul 1in
gain of the array increases.
AY i hls ol R =
SECRFT 2



i S A B T L R

e AR S G 1

SECRET NRL REPORT 7765

(U) Table 1
Number of successful propagations out of 18 possible
opportunities, in January, in nighttime with SNS=20
as a function of range and frequency

MONTH = JAN NIGHT SUN SPOY » 20
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27

PP P00 0300000004000 0000 b P20 E P P00 2089900020082 0 0204440000000

RANGE. (NM)

500 16 13 9 0 0 0 0 &
1000 18 16 13 10 7 3 0 0
1500 17 2 0 0 0 0 0 0
2000 15 5 0 0 0 0 0 0

(U) Table 2
Number of successful propagations out of 18 possible
opportunities, in January, in daytime with SSN=20
as a function of range and frequency
MONTH = JAN DAY SUN SPOY » 20
FREQUENCY (MHZ)
6 9 12 15 18 21 24 217
X Y PR I R R Y Y R R L Y P R R R Y Y Y Y PR YR PR L R A Y R XYY RS YT X R
RANGE (NM)

500 18 18 9 0 0 0 0 0
1000 16 18 18 14 4 0 0 0
1500 3 9 13 12 8 3 0 0
2000 2 “ ) 5 5 5 0 0
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JON DAVID WILSON

(U) Table 3
Number of successful propagations out of 18 possible
opportunities, in April, in nighttime with SSN=20
as a function of range and frequency
MONTH = APR NIGHT SUN SPOT = 20
FREQUENCY (MHZ}

-] 9 12 15 18 2]

SECRET

24 27

VP800 0400403000404 0003 000000008800 0300090 0000080004402 ¢R 4208220000008 00%00408000

RANGE {NM)

504 18 12 6 0 0 0 0 0
1000 18 16 12 8 3 0 0 0
1500 15 ) . 0 0 ¢ 0 0
2000 12 10 5 1 0 0 0 )

(U) Table 4
Number of successful propagations out of 18 possible
opportunities, in April, in daytime with SSN=20
as a function of range and frequency
MONTH = APR DAY SUN SPOTY = 20
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27
PELEP P24 00 P 0330020402000 0043080000 0002033832802 4000080800808022002 0400000000000
RANGE (NM)

500 18 18 4 0 0 0 0 0
1000 8 16 15 11 2 0 0 0
1500 0 . 9 10 1 0 ) )
2000 0 2 5 ? s 0 0 0

SECRET 3 4
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(U) Table
Number of successful propagations out of 18 possible
opportunities, in July, in nighttime with SSN=20
as a function of range and frequency

MONTH & JUL NIGHT SUN SPOY = 20
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27

CEB D000 000000000000 0000 0000000000000 00000048 0000004098000 00000 0000000000404

RANGE (NM)

500 18 18 15 4 3 0 0 0
1000 18 14 18 17 15 8 5 2
1500 13 11 6 1 0 0 0 0
2000 7 11 6 3 0 0 0 0

(U) Table 6
" Number of successful propagations out of 18 possible
opportunities, in July, in daytime with SSN=20
as a function of range and frequency
MONTH = JUL DAY SUN SPOY » 20
FREQUENCY (MNZ)
6 9 12 15 18 21 26 27
PEIPEP00 0000000400300 000 0000000000000 00008200000 ettt 0800000000000t 000000
RANGE (NM)

500 17 16 16 2 1 0 0 0
1000 5 13 17 10 13 13 6 1
1500 0 3 9 8 0 0 0 0
2000 0 1 2 3 3 0 0 0
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(U) Table 7
Number of successful propagations out of 18 possible
opportunities, in October, in nighttime with SSN=20
as a function of range and frequency

MONTH = 0OCT NIGHT SUN SPOY = 20
FREQUENCY (MHZ)
6 9 12 15 18 2l

SECRET

24 27

R T Y Y P Y R R R R Y Y R Y R Ny Y S R PR XY 2 X

RANGE (NM)

500 18 15 9 2 0 0 0 0
1000 18 18 15 12 8 4 2 0
1500 16 1 1 0 0 0 0 0
2000 14 10 1 0 0 0 0 0

(U) Table 8
Number of successful propagations out of 18 possible
opportunities, in Oclober, in daytime with SSN=20
as a function of range and frequency
MONTH = 0OCT DAY SUN SPOTY = 20
FREQUENCY (MHZ)
6 9 12 15 18 21 26 27
00000'0'0000000'0‘0.’"000000'00000000000000‘000000‘000.00000000‘0000000‘0000000
RANGE (NM)

500 18 18 9 0 0 0 0 0
1000 11 18 18 17 6 2 0 0
1500 3 7 14 15 8 2 0 0
2000 o 4 6 9 13 7 0 0

SECRET 6
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(U) Table 9
Number of successful propagations out of 18 possible
opportunities, in January, in nighttime with SSN=45
as a function of range and frequency
MONTH = JAN NIGHT SUN SPOY = 45
FREQUENCY (MHZ)

[ 9 12 15 18 21 24 27

0oo¢¢'000900000000000000000000000040000000000otoovoeqoa.o0000000000000.000000000

RANGE (NM)

500 16 13 8 0 0 0 0 0
1000 18 16 13 9 5 3 0 0
1500 17 5 0 0 0 0 0 0
2000 19 11 0 0 0 0 0 0

(U) Table 10
Number of successful propagations out of 18 possible
opportunities, in January, in daytime with SSN=45
as a function of range and frequency
MONTH = JAN DAY SUN 5POY = 45
FREQUENCY (NKZ)
[ 9 12 15 18 21 24 27
00‘00000000000000000000'00600'00000‘000000000‘00000000'Q000000006000000000000000
RANGE (NM)

500 18 18 13 0 0 ] 0 0
1000 15 18 18 16 7 0 0 0
1500 3 8 15 14 1 7 2 0
2000 1 6 9 5 8. 7 s 0

L A LA e G -
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(U) Tuble 11
Number of successful propagations out of 18 possible
opportunities, in April, in nighttime with SSN=456
as a function of range and frequency

MONTH = APR NIGHT SUN SPOT w 45
FREQUENCY (MHZ}
(] 9 12 15 18 21 24 A

X Y R R L Y R A R A R R R Y PR AR R A R R R R R R RS XX A R X )

RANGE (NM)

500 18 13 ] 6 0 0 0 0

1000 18 17 14 8 3 0 0 0 K

E

1500 14 14 5 2 G 0 0 0 ;

g

2000 12 13 8 4 0 0 0 0

|

Number of successful propagations out of 18 possible :

opportunities, in April, in daytime with SSN=45 §

as a function of range and frequency 4

MONTH = APR DAY SUN SPOY & 45 3§

FREQUENCY (MHZ) 3

6 9 12 15 18 21 24 27

XX I XXX Y P X Ry T P R Y R Y R R R R R R PRI IR RS AR IR RS X 24 ‘:

RANGE (NM)

]

500 17 18 3 0 0 0 0 0 :
1000 5 13 18 9 2 0 0 0
1500 0 3 8 12 1 0 0 0
2000 0 2 s 6 8 4 0 0

SECRET 8
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(U) Table 13
Number of successful propagations out of 18 possible
opportunities, in July, in nighttime with SSN=456
as a function of range and frequency
MONTH = JUL NIGHT SUM SPOT 5
FREQUENCY (MHZ)
6 9 12 18 18 21 26 27

QPP PPt P 0000040400000 0004080000000 0¢ 0020000400000 00000 0000004040024 400000

RANGE (NM)

(U) Table 14
Number of successful propagations out of 18 possible
opportunities, in July, in daytime with SSN=45
as a function of range and frequency
MONTH s JUL DAY SUN SPOY e '
FREQUENCY (MNZ)
. 9 12 15 18 21 24 27

POIOPOIRICPIP PRt 20000000 4ttt 0 0P 00000003003 4000¢480000000009¢00000000000

RANGE (NM)

SECRET
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! (U) Table 16 :
@ Number of successful propagations out of 18 possible _
opportunities, in October, in nighttime with SSN=45 R
as a function of range and frequency 3
i MONTH = OCT NIGHT SUN SPOT = 48
it FREQUENCY (HHZ) i
A R
: 6 ] 12 15 16 21 24 27 ﬂ
COPPPP 000000004004 000 800000000000 80000000000000400 90000000000 00000000000004 ;
] RANGE (NM) 4
i
& b
g 500 18 15 9 0 0 0 0 0 :
% 1000 18 18 15 12 8 . 1 0
. !
3
1500 18 12 3 0 0 0 ] 0 3
2000 14 14 5 1 0 0 0 0
i
&
(U) Table 16 . i
Number of successful propagations out of 18 possible i
opportunities, in October, in daytime with SSN=45
as a function of range and frequency ]
MONTH = OCT DAY SUN SPOY u *s :
FREGUENCY (MHZ) 3
i 6 9 12 15 18 21 24 27 7
' XTI I XYY PY NS R R A FE R R R R R R R Y P R Y P P Y YOO P A Y XS R XX AR R Y 2 23 '4
RANGE (NM) 9
b
y 500 18 18 16 0 0 0 ] 0 :
1000 10 14 18 1 13 1 0 0 3
1500 3 6 12 18 14 8 2 0 1
3
2000 0 2 s 9 13 13 8 1 p
SECRET 10
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(U) Table 17
Number of successful propagations out of 18 possible
opportunities, in January, in nighttime with SSN=75
as a function of range and frequency

MONTH = JAN NIGHT SUN SPOY w 15
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27

PORPP PP P00t B0 0000000040083 000 0030400000000 0040%0000300009300000000¢000

RANGE (NM) '

500 16 13 8 0 ) 0 0 0
10060 18 15 13 9 4 1 0 0
1500 18 10 1 0 0 0 0 0
2000 15 14 2 0 0 0 0 0

(U) Table 18
Number of successful propagations out of 18 possible
opportunities, in January, in daytime with SSN=75
as a function of range and frequency
MONTH = JAN DAY SUN SPOY a 15
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27
PORPPVLIIFEO GV P00 00020000004 00000 400003088000 0803044480000 00000830400%0000%00

RANGE (NM)

500 18 18 12 2 0 0 0 0
1000 ‘2 18 18 16 9 ‘ 0 0
1500 3 7 13 l6 13 10 5 2
2000 2 “ 7 12 10 10 7 s

11 SECRET
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(U) Table 19
Number of successful propagations out of 18 possible
opportunities, in April, in nighttime with SSN=75§
as & functicn of range and frequency

MONTH s APR NIGHT SUN SPOY = 7%
FREQUENCY (MMZ)
6 9 12 15 18 21 24

A e o T RO T R T U B YT e e SR

SECRET

27

CEPIPQANIPEOIP NG00 0000000030000 8000 0000000000003 00¢0 0008000000000 448000040

RANGE (NM)

500 18 14 5 0 0 0 0
1000 18 18 14 8 3 0 0
1500 15 18 11 L3 0 0 0
2000 11 15 14 6 2 0 0

(U) Table 20
Number of successful propagations out of 18 possible
opportunities, in April, in daytime with SSN=75
as a function of range and frequency
MONTH = APR DAY SUN SPOY = 5
FREQUENCY (MHZ)

L) 9 12 15 18 21 24

RANGE (NM)

SECRET
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(U) Table 21
Number of successful propagations out of 18 possible
opportunities, in July, in nighttime with SSN=76
as a function of range and frequency

MONTH = JUL NIGHT SUN SPOY = 7%
FR™ . JENCY (MHY)
[ 9 12 15 18 21 24 27

PEPPBRINE QIR 0002200000000 4 00000 R P00t t00003090404020000000040403000000%004

RANGE (Ni1)
500 18 18 14 3 1 0 0 0
1000 18 18 18 18 14 7 5 1
1500 12 15 10 6 1 0 0 0
2000 6 14 13 7 4 0 0 0
(U) Table 22
Number of successful propagations out of 18 possible
opportunities, in July, in daytime with SSN=75
as a function of range and frequency
MONTH = JUL DAY SUN SPOY @ 75
FREGUENCY (MHZ)
6 9 12 15 18 21 24 27
PP PP PR I0 0000000020 000 PP P Pttt ettt ettt PId e 0000000000000 00400 0000000000
RANGE {NM)
500 14 18 17 i 1 0 0 0
1000 2 10 18 9 17 16 5 1
1500 0 2 5 13 4 0 0 0
2000 0 0 2 3 1 1 0 0

13 SECRET
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(U) Table 23
Number of successful propagations out of 18 possible
opportunities, in October, in nighttime with SSN=75
as a function of range and frequency

MONTH w OCT NIGHT SUN SPOY o 5
FREQUENCY (MHZ)
] 9 12 15 16 21 24 27

APPIEPEIPIRLP 0000000000000 000000000000 00800000000000000%0400200000 000000000000

RAMGE (NM)

500 18 18 9 4 0 0 0 0
1000 18 18 15 12 7 3 0 0
1500 15 18 7 1 0 0 0 0
2000 13 17 12 3 0 0 0 0

(U) Table 24
Number of successful propagations out of 18 possible
opportunities, in October, in daytime with SSN=75
as a function of range and frequency

MONTH = OCT DAY SUN SPOT « 75
FREQUENCY (MHZ)
6 9 12 15 18 21 24 27

PEINCIH 000 P00 0000000000000 0003 0800000300008 0000000300400 0088002000600 000000¢04

RANGE (NM)
500 18 18 17 . 0 0 0 0
1000 9 18 18 18 16 7 0 0
1500 2 $ 11 l8 15 14 8 3
2000 0 3 6 9 16 13 13 8
SECRET 14

e

S AR e e L R T I A R R T O R SR AR BTN

I VY



SECRET NRL REPORT 7765

the tables are compared, the following general conclusions can be reached about
propagation when using the optimal frequency for a given range:

Better at night than during the day

°
®  Better in winter than in summer

®  For the sunspot numbers considered, better for the higher sunspot numbers
°

Propagation is very close to 100% for the shorter ranges.
The following conclusions can be reached about frequency preferences:

®  Higher frequencies during daytime

®  Higher frequencies during summertime

®  Higher frequencies for higher sunspot numbers
°

Higher frequencies for longer ranges.

PROBABILITY OF DETECTION

(U) In the previous section successful propagation was defined in terms of detection
of targets against noise. Consequently, in this section we will consider only the detecticn
of targets in sea clutter.

(C) The basic assumption is that the target return (small region) and the clutter
return (extended region) will be affected in the same way by passage through the ionosphere.
This allows us to calculate the S/C at the input to the processor from the target and
clutter radar cross sections. The principai signal enhancement is from doppler processing
with an additional noncoherent integration of the doppler cells.

(8) The S/C was calculated from Eq. (1} with three different target cross sections,
1000-m?2 and 3000-m?2 destroyers and a 50,000-m?2 aircraft carrier; and four ranges, 500,
1000, 1500, and 2000 n.mi, for each target type. The doppler processing gain was cal-
culated for a set of radial velocities from -30 to +30 knots and a range of operating
frequencies from 5 to 30 MHz. We assumed the target to be in one doppler cell and a
2-dB loss for processing and target doppler spread. The clutter level in a given doppler
cell was obtained by normalizing a sample clutter spectrum. Two sample clutter spectra
were derived from a working paper by Dr. James R. Barnum of Standford Research
Institute [9]. Onc asymmetrical spectrum represents the type of clutter spectrum cb-
served with approaching (or receding) winds. The other spectrum is symmetric and is
typical of the spectra observed in crosswind conditions.

(U) One observed clutter spectrum was used to generate both spectra. This
particular spectrum was chosen on the basis of its clean appearance, but all of the candidate
spectra from Ref. 9 have certain features in common, such as the Bragg scatter peaks, the
lowered level of clutter between these peaks, and the even lower level of clutter in the
dogppler cells outside of the peak. The symmetrical (crosswind) clutter spectrum was ob-
tained by averaging the clutter cells symmetrically placed about the carrier frequency.
This process yielded a spectrum that appears to be a valid approximation to observed.
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crosswind spectra. This approximation was used because there was always at least a
small asymmetry in the levels of the approaching and receding Bragg scattering lines of
the observed spectra {an asymmetry weuld favor either the approaching or receding

targets).

(U) The asymmetrical clutter spectrum is shown in Fig. 1. This spectrum was ex-
tended to 5 Hz at a -42 dB level. The sea clutter, of course, does not have a plateau at
some particular level below the Bragg line peak but has been measured on the Madre
radar (with a 70-dB dynamic range) to drop off to at least 65 to 70 dB below the peak
at *5 Hz. The -42 dB plateau seems to be a feature of the radar on which the spectrum
was measured. This would make little difference in our results: If the target is not in a
Bragg line peak, it is detected. The two large spikes correspond to the Bragg scatter of
ocean waves. The relative amplitude of the two spikes is a function of the angle of
the ocean wavefront to the radar wavefront and hence depends on local wind direction
[10]. The dopgler offset of these spikes from the carrier frequency depends on the
carrier frequency. The particular spectrum shown as measured at 20 MHz. At other
radar frequencies, the spectral line spacing expands and contracts with the square root
of the carrier frequency [11].

0dB

MEARN

=50
-25 -2 -5 =~ =3 S5 o115 2 25

(U) Fig. 1—Typical clutter doppler spectrum

{S) The doppler cell in which the target appears is calculated from the radial speed
V, and operating wavelength A by

S

v

2V,

A(0.04)° (3)

Doppler cell =
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(S) The clutter energy in that cell is calculated from the normalized cluiter
spectrum (shifted by the operating frequency). The S/C obtained for this radial speed .md
operating frequency combination is interpolated into a table of values, giving the P, for
10 pulses [8]. For purposes of display, an array of symbols indicating the probability level
for each combination of speed and frequency is printed. The Py results for the approaching
wind clutter spectrum are given in Figs. 2-13 and the crosswind results are given in Figs.
14-25. In the figures, an integer N indicates that P, is between 0.1(N) and 0.1(N + 1) and
a blank indicates that P; is less than 0.1. The following observations can be made.

®  Smaller targets can be detected only at the higher radial velocities, whereas
the largest target can be detected in all doppler cells except those occupied by the Bragg
scatter lines.

®  Better detection performance is observed in the nonsymmetrical spectrum.
This can be attributed (a) to the concentration of clutter energy in the larger Bragg
scatter peak where detection is impossible in any case, and (b) to the consequent reduction
of clutter energy in the remaining doppler cells.

®  Targets can be detected in more of the doppler cells at higher frequencies.
This is because the target doppler is proportional to frequency, whereas the clutter spec-
trum expands as the square root of the frequency. Thus, as the frequency is raised targets
obscured by the clutter peak move into doppler cells of lower clutter.

(U) This last point may be the result of using one clutter spectrum taken at one
carrier frequency and expanded and contracted for other frequencies. The clutter spec-
trum is affected by both sea state and frequency, but we did not have available sufficient
data to make quantitative adjustment to the assumed spectrum. The doppler level in the
cells away from the Bragg lines increases with the carrier frequency, and our sample spec-
trum was measured at a relatively high frequency. This means that at low frequencies the
clutter levels used in our calculation are too high, but again, it would not affect our
results; if a target is not in a Bragg line peak, it is detected.

(U) The preceding detection curves (Figs. 2-25) were based on the assumption that
09 = -17 dB. However, since there is some controversy over the value of 0y (Barnum has
data that indicate o, = -23 dB [12]), additional detection curves are generated for o, = -23 dB.
These curves are displayed in Figs. 26-49. Obviously the only difference between the
results and the previous results is an improvement of 6 dB.

RESULTS

(8) To obtain a composite Py, we rg“ultlply the probability of propagation (from
Tables 1-24) by the probability of detection given that propagation is successful (Figs. 2-49).
Two examples, one for 65 = ~17 dB the other for 0, = -23 dB, are shown in Figs. 50 and
51, respectively. The composite P; for each of four ranges is plotted vs radial speed. The
target has a 3000-m2 radar cross section in April, in daytime under crosswind conditions,
with a sunspot number of 45. The operating frequency for each range is the frequency that
yields the best composite P; over the largest speed range. Only closing speeds are shown
because of the symmetrical clutter spectrum. From these curves it appears that it is very
difficult to detect a 3000-m2 target at radlal speeds below 15 knots if 0y = -17 dB and

|
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RAQIAL SPEED(KNOTS)
=30 =25 <20 =15 ~l0 -5 0 S 10 15 20 25 3o

5 99999999996) 13321 3
[ 99999999999982 2542] 1599

7 999999999999904 137542 279999

8 999999999999999¢41 1587523 38999999

9 99999999999999957) 29865 599999959
10 9999999999999999982 379761 16999999999
11 9999999999999999992 1489871 179999999999
12 99999999999999999954 599982 2899999999999
13 99999999999999999995§ 299982 38969999999999
14 999999999999999999991 399993 49999999999999
15 999999999999999999996 499994 599999999999999
16 999999999969999999997] 48999 1999999999999999
17 9999999999999999999992 59999 6999999999999599%
18 9999999999999999999998 199991 17999999999999999
19 9999999999999999999999 199991 29999999999939999
20 999999999999999999590954 299991 89999999999999939
21 99999999999999999999994 299991 399999999999999999
22 99999999999999999999996 399992 399999999999999999
23 99999999999999999999999 389992 999999999999999999
24 999999999999999999999991] 99993 4999999999999999959
25 99999999999999999990996 99993 §999999999999999999
26 999999999999999999903986 99993 1599969999999999999¢%
27 999599999999999999999987 99994 19999999999999999999
28 999999999999999999909987 199994 19999999999999999999
29 999999999999999999999908 199995 69999%99999999999999%
30 9599999999999999999999092 199995 79999999999999998999

{8) Fig. 2—P; of 1000 -m2 target at 500-n.mi. range in approaching sea clutter,
Uy=~17dB
0

RADIAL SPEED(KNOTS)
=30 =25 <20 ~}15 ~10 5 0 5 10 15 20 25 3y

5 9999999994

6 9999999999941 27
7 99999999999982 4999
8 999999999999994 1 1699999
9 9999999999999995 21 29999999
10 99999999999999996] 12} 899999999
11 999999999999999997 1411 19999999999
12 9999999999999999982 2521 199999999999
13 9999999999999999999 363) 1699999999999
14 999%9999999999909994 4742 1999999999999
15 9999999999999999999§ 4743 39999999999999
16 999999999999999999991 1873 389999999999999
17 999999999999999999996 2974 499999999999999
18 99999998999999996999 7 2985 999998999999999
19 9999999999999999995992 3988 5999996999999999
20 9999999999999999999992 3996 19999999999999969
21 9599999999999999999998 4896 69999999999999999
22 999999£999799999999999 4897 79999999999999999
23 99999999999999999999994 1997 299999999999999999
24 99999999959999999999904 2998 299999999959939999
25 99999999999999999999996 2998 89999999999999999%
26 99999999999999999999990 2999 999999999999999999
27 999999999998999959939908] 3999 4999999999999999599
28 99999999299999999999998] 3999 4999999999599999999
29 999999999999999999599989} 3999 999999999999699999¢
30 9999999999999990992099Q6 4999 99999996399999999g9

(SyFig. 3 -7, of 1000-m2 target at 1000 umi. range in app  ching

sea clutter, Og = -17dB
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RADIAL SPEED(KNOTS)
=30 =25 «20 *15 ~l0 =5 0 $ 10 15 20 25 3y
5 999999975}
6 999999999972 3
. 7 9999999999983 1567
g 8 99999999999995 168998
g 9 999999999999996] 7999999
g 10 99999999999999972 489999999
8 11 999999999999999983 1 5999999999
3 12 999999999999999994 1 69999999999
: 13 9999999999999999995 2 299999999999
§ 14 9999999999999999995] 2 2799999999995
£ 15 99999999999999999991 131 8999999999999
g 16 99999999999999999997 42 49999999999999
b 17 999999999999999999972 531 199999999999999
Be 18 996999999999999999992 541 559999999999999
k. 19 999999999999999999998 64l 1999999999999999
i 20 9999999999999999999¢9 65¢ 6999999999999999
; 21 9999999999999999999994 1452 27999999999999999
3 b 22 9999999999999999999995 1663 39999999999999999
A i 23 9999999999999999999999 563 89999999999999999
ke g 24 99999999999999999999391 574 89999999999999999
B i3 25 99999999999999999990591 574 499999999999999995
1 R 26 99999999999999999999996 674 49999999999999999¢
k¢ 27 99999999999999999999997 685 9999..1999999999999
% 28 99999999999599999999997 785 1999999¢79999999999
i 29 99999999999999999999998 796 6999999999999999999
E 30 999999999999999999999962 1796 6999999999999999966
P N (S) Fig. 4—P, of 1600-m? target at 1500-n.mi. range in approaching
2 sea clutter, 0, = -17 dB
P i
g
(Q '.
.3 i
E . 4§ RADIAL SPEED (KNOTS)
) -
A & @30 =25 =20 15 10 <5 0 S 10 15 20 25 3¢
b j s 999986642
4 g ! 6 99999999663 1
5 2 7 9999999999751 234
] 8 99999999999992 35678
9 999999999999993 4678867
10 999999999999999+ 1578976489
11 99999999999999998] 2689987999
12 99999999999999999} 27999999999
13 9999999999999999978 89999999999
14 9999999999999999992 1 1499999999999
15 9999999999999990998 1 5999999999999
16 99999999999999969994 1 1999999999999¢
17 99999999999999999994 21 69999999999999
18 99999999999999999999 1 21 299999999999939
19 999999999995999999996 3 799999999999999
20 995999999999999999996 32 389999999999999%
21 999999999999999999999] 12 4999999999999999
22 9999999999999996999992 13 19999999999999999
23 9999999999999999999998 23 59999999999999999
24 9999999999999999999098 26) £9999999999999999
25 999999¥999999999999998 24l 199999999999999999
26 $9999999999999999990993 3ne 299995999999999999
27 99999999999999999999994% 352 699999999999999999
28 99999999999999999999904 452 199999999999999999
29 99999999999999999999999 462 2999999999999999999
20 99999999999999999999999 463 3999999999999999999
A
' (8) Fig. 5—P; of 1000-m2 target at 2000-n.mi. range in approaching
! sea ciutter, 0g = -17 dB
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RAQIAL SPEED(KNOTS)
=30 =2% <20 ~15 =10 -5 0 -] 10 15 20 2% 30
5 999699999999661 489999994 599
6 9999999995999462 169999996) 1179999
7 99999999999999994 2799999971 38999999
8 999999999999999996] 499999993 4999999999
9 9999999999999999997) 599999994 159999999999
10 99999999999999999992 1699999995 1799999999999
11 999999999999999999993 29999939] 271999999999999
12 999999999999999999994] 28999999) 89999999999999
13 9999999999999995999999) 399999992 499999999999969
14 99999999999999999999961 99999992 5999999996999%99
15 99999999999999999999968 99999993 16999999999999999
16 9999999999999999999999811469999994 19999999999995999
17 999999999999999939909982169999994 279999999999999999
18 9999999999999999999996821 79999995 299999999899999999
19 9999999999999990999999851 79999996 899999999995999999
20 999999999399999999989996229999996 4899999999999999999
21 999999999999999939999986439999991 4999999999999999999
22 999999999999999999999989639999951 19999999999999999999
23 999999999999999999999999%949999991 19999999999999999999
24 999999999999999999309999649999991 699999999999$9999999
25 999999999999999999999999849999992 699999%9999999999999
26 99999999999999999989990984999%992 299999999999999999999
27 9999999999¢999999999990995%999992 2999999909939999999959
28 9999999999999999999999999599999923 299999999999999999999
29 999999999999999999969999969999993 899999999999999999999
30 999999999999999999999999659999993 899999999999999999999
(8) Fig. 6P of 3000-m? target at 500-n.mi. range in approaching
sea clutter, 0, = -17 dB
RADIAL SPEED(KNOTS)
«30 =25 <20 <15 «10 -5 0 E 10 15 20 25 30
5 99999999999% 1477643 37
6 99999999999997) 265865 5999
7 9999999999999983 1489986) 1699999
8 99999999999999904 5999982 289999999
9 999999999999999995} 3799993 4999999999
10 9999999999999999996 4899994 59999999999
11 99999999999999999972 §999995 1699999999699
12 99999999999999999998 1999996 17999999999999
13 999999999999999999993 2799997 79999999999999
14 999999999999999999994 2799997 389999999999999
15 999999999999999999969 3899998 999999999999999
16 9999999999999999999996 999993 $999999999999999
17 9999999999999999999996] 999993 9999999999999999
18 99999990999999999989991 1599964 59999999999999999
19 99999999999999999999992 1699994 169999999999999999
20 9999999999999999%999958 699995 199999999999999969
21 999999999999999999990998 799996 799999999999999999
22 999999999999999999999903 799996 20999999995999999g9
23 999999999999999989999994 899996 299999999999999999%
24 999999999999999999999904 299997 8999999999999999999
2% 999999999999999999999995% 399997 9999939999999999999
3 26 9999999999999999999999991 399698 499999999999999999G9
g 27 9999999999999999999999092 499998 49999999999999999939
A 28 9999999999999999999999993 499998 £3999999999999995999
q 2% 9999999999999999999999993 599999 199999999999999999999
% 30 99999999999999969999990561599999 196999939999999999999
By (S) Fig. 7P of 3000-m?2 target at 1000-n.mi. range in spproaching
E b sea clutter, uy = -17 dB
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RADIAL SPEED(KNOTS)
=30 =25 =20 <~1% <«lg «5 0 5 10 15 20 25 3
5 999999999961 13321 3
[y 99999999999982 2542) 1599
7 999999999999994 147542 279999
8 9999999999999994) 158754 48999999
9 99999999999999997 29865 599999999
10 99999999999999999g2 1379761 160999999999
11 $999999999939999993 1489871 279999999949
12 99999999999999909904 599982 2899999999999
13 9999999999999999999% 299992 39999999999999
14 999999999999999999589] 399993 49999999999999
15 9999$9999999999999%97 499994 599999999999999
16 999999999999999999097y 58999 1999999995999999
17 9999999999999999999992 59999 6999999999999999
18 9999999999999869999698 199991 17999999999999909
19 9999999999999999999999 199991 2999999999995690%
20 99999999999999999900994 299991 89999999999999999
21 99999999999999999599994 299¢91 399999999999999999
22 99999999999999999999998 399992 399999999999999999
23 99999999999999999999599 389992 999999999999999999
24 999999999999949999999999] 99993 4999959999999999999
25 9999999999999999999999¢)] 99993 5999999999999959999
26 999999999999999999909997 99964 15999999999999699999
27 999999999999999999999Y987 139994 19999999999999999999
28 999999999999999999999997 19999« 19999999999999999999
29 999999999999999999869998 199995 6997999999999999999%
30 9999999999999999999999992 199995 79999999999999999999
(8) Fig. 8--P, of 3000-m? target at 1500-n.mi raitge in approaching
sea clulter, 0y = -17 dB
RADIAL SPEED(KNOQTS)
=30 =25 <20 <15 <10 «5 0 5 10 15 20 25 30
5 99999999983 11 1
[ 9999999999995 2l 279
7 99999999999997) 142} 48999
8 9999999999999983 25421 15999999
9 9999999999999999, 6532 269999999
10 99999999999999999s 14653 3999999999
11 999999999999999999] 25854 49599999599
12 999999999999999958971 26965 599999999999
13 99999999999999999992 1976 1699999999999¢
14 999999599999999959098 189861 19999999999599
1% 999999999999999999504 19997] 279999699999999
16 999599999999999999994 25998 899999999999999
17 999999999999999599999 26998 38979999999599999
18 98999699999099999999995 7999 4999999999999999
19 999999999999999999999¢ 7999 9999999999999999
20 9999999999999999999997) 2999 $9999999999999959
21 9999999999999995599999; 8999 199999999999999699
22 99999999999999999999992 19999 199999999999999999
23 99999999999999999599998 158999 ©99999999999699999
24 99999999999599999999998 69991 1799999999399999999
25 $9999995999999999659599 6999} 2999999999999599909
26 ©99999999999999999995983  7999) 2999999999959999999
27 9999999999999996999¢99094 7999} © 9 199999999999959
28 999999999999999995999004 7999 8999999999%89999996¢
29 9Y999999995999999999999% 89992 39999999999699959999
30 999999999999999999999999 89992 49999999899999409Q999

{(S) Fig. 9--P, ol 3000-m? target at 2000-n.mi. range in approaching

sea clutter, g = ~17 dB
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RADIAL SPEED (KNOT
=30 =25 =20 «}5 =l0 5 0 S

9999999999999999999999099999999999997
9999999999999999999999099999999999992
999999999999999999999906 9999999999994
999999999999999999999999999999999999
999999999999999999999999969999999966)
9999999999999999999999699999999999982
999999999999999999999999999999599998
999999999999999999999999999999999994
999999999999999999999999999999999995
999999999999999699999999999999999995
99999999999999999999999999999999999¢
99999999999999999999999999999999999)
999999999999999999999999999999999992
999999999999996999699999999999999582
9999999999999999999999999699999999983
99999999999999999999990999999999999
99999999999999999999999999999999999
99999999999999999999999999999999999
999999999999999999990999999999999%99)
999999999999999959999999999999999961
99999999959999999999990999999999996
99999999999999999999999999999999996
99999999999999999999998989959999957
99999999999999999999999929999999997
99999899999999999999999999999999997
99999999999999999999999999999999998

(8) Fig. 10—P, of 50,000-m? target at 500-n.

S)

10 15 20 25 3n

1 3999999999
599999989699
7999999999999
189999999999999
2999999999999599
39969999999999999
499999999999999999
599999959999999999
6999999999999999999
17999999999999999699
19999999999999999999
89999999999999999999
299999999999999999999
299999999999999999999
999999999999999999999
999699999999999999999
4999999999999999999999
§996699999999999999999
999999999999999999999%
9399999995999999999999
19999999999999999999999
69999999999999999999999
79999999999999999999999
19999999999999999999999
99999999999999999999999
299999999999999999999999

mi. range in approaching

sea clutter, 05 = -17 dB

RADIAL SPEED(KNOTS)

«30 ~25 =20 =15 ~10 -5 0 S

999999999999999999909989999999999997)
999999999999999999999809999999999992
999999999999999999999909999999999993
999999999999999999909099099999999995
9999999999999999999999099999999999¢
99999999999999699999999999999999997]
99999999999999999999900999999999998]
99999999999999999999999999999999999
99999999999999999990999999999999993
99999999999999999999999999999999994
99999999999999999999990999999999995
9999999999999999999999999999999999%
99999999999999999999999999999999996
9999999999999999999999999999999999)
9999999999999999999099999999999999)
99999999969999999990999999999999992
99999999999999999999999999999999992
98999999999999999990999999999999993
99999999999999999990999999999999993
9999999999999999999999999639999999
9999999999999999999999999999999999
9999999999999999999995399999999999
9999999999999999999999899999399999
9599999995999995999999999999999999]
9999999999999999999999999999999999}
9999999999999999999099999999999999]

(8) Fig. 11--P, of 50,000-m?2 target at 1000-n.

10 15 20 2% 3¢

279999999

49999999999
699999999999
19999999999999
29999999999959¢9
399999999999999%
49999999999999999
99999999999999999
699999999999999999
1999999999999999999
71999999999999999999
18999999999999999999
29999999969999999999
9999999999999999999%
399999999999999999999
399999999999999999999
999999999999999999999
99999999999999999899%
§999999999999999999949
5999999999999999999999
€9999999999999959999599
9999999999999999999999
9999999999999999999999
19999999999999999999999
79999996999999699999999
86999999999999999999999

mi. range in approaching

sea clutter, 0y = -17 dB
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!
RADIAL SPEED (KNOTS) i
«30 =25 =20 ~15 =10 -5 0 8 10 15 20 25 3¢ é
5 999999999995959997566009999999999993 27799999 .;
6 9999999999999999999789999999999999% 14999999999 X

7 999999999999999999999R099999999299¢ 269999999999

8 99999999999999999999909999999999998 ] 7999999999999

9 99399999999999999990998999999999992 99999999999939

10 99999999999999999999900999999999993 5999999999999¢9
1l 99999999999999999999990995999999994 16999999990299%99 ]
12 9999999999999999999998999999999999% 79999999599999999 k
13 99999999999399996999998999°0%99999 28999999999999%999 b
14 9999999999999999999099899999999999] 999999999999999999 B

15 9999999999999999999099999999999999}) 3999999999999999999
16 9999999999999999999999990999999998] 4999999999999999999 K
17 99959999999999999999990999999999992 9999999999999999599 A
18 9999999999999999695999999999999999 59999999999999999999 E:
19 9999999999999999999999999999999999 69999999999999999999 ;
20 999999$999999999999099999999999999 $9999999999999999999 b
21 9999999999999999999999999996999999 799995999999699999999 i
22 9999999909999999999099999999999999 799999999999999999999 K
23 99999999999999959999999999990999995 1799999999999999999999 b
24 9999999999999999999999099999999995 1999999999999999999999 %
25 9999999999999999999099999999999996 2999999929999999999999 3
26 9999999995999999999999999999999996 9999999999999999999999 %
27 9999999999999999999099899999999997 9999999999999999999999 b
28 9999999995999999999999999999999997 999999999999999999999¢9 i
29 9999999999999999999999999999999997 39999999999969999999999 Al
30 9999999999999999999099999999999998 39999999999999999999999 '%
(8) Fig. 12~P; of 50,000-m?2 target at 1600-n.mi. range in approaching P
sea clutter, 0, = -17 dB 4
i
i
i
RADIAL SPEED(KNOTS) 2
«30 =25 20 ~15 =10 8 (] 5 10 15 20 25 3 t
i
-2
s 99999999999999906423389999999999977) 14499999 é
6 99999999999999999864500999999999582 2699999999 b
7 999999999599999999986769990999909993 38999999999 g
8 9999999999999999999997099999999999§ §999999999999 t
9 9999999999999999999098099999999999 699999972999999 ﬁ
10 9999999999999999999999999999999997) 299999999999999 §
11 999999999999999999990908999999999981 3899999999999999 5
12 999999999999999999980996999999999992 49999999999999959 A
13 9999999999999999999099999999999999 59999999999999999 4
14 9999999999999999999999999999999999 699999999999999999 .
15 999999999999999999909996999999999¢ 1699999999999999993 ;
16 9999999999999999999099699999959995 1999999999999999999 f
17 99999999999999999999099999999999996 8999999999999999999 k
18 9999999999999999999999899299999996 29999999999999999999 :
19 9999999999999996999099699933999997 29999999999999999699 3
20 9999999999999999693999998999939697 89999999999999999999 K
21 99999999999999999999099999999999998 499999999999999999999 3
22 9999999999999999969098699999999998 499999999999999999999 E
23 99999999999995899999R98099999999992 599999999999999999999 E
24 9999999999999999999999999999999992 993999999999999999959 3
25 9999999999999999999999999999999993 999999999999399999999 3
26 99999995998994999999099899999939993 69999999799999994999949 B
c7 9999999999999999999999999999999994 6§999999999999999999999 :
. 2 99999999999999999999999996999999%% 1999999999999999999999 3
4 99999599999999999390999959996999994 19999999999999985999%99 3
. 30 999%999999999990099999%,9996939995 19999999999999999999999 i
! Sy g 13 Py of 50,000-m? targel at 2000 n.mi. raage in approaching f
. sea clutter, 7y = =77 dB
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RADIAL SPEEL(KNOTS)
o30 025 <20 <15 30 o8 0 .

] (1.}

6 99972 1

7 9999983 2

8 §999999954 134

9 99999999961 252

10 999999999972 383

11 9999999999983 474

12 99999999999994 588

13 §999999999999¢ 488

14 §999999999999951 494

15 9999999999999 97

16 9999999999999997 393

17 99995999999999992 494

18 99999999999999998 19983
19 §95999999959999093 19981
29 999999999999999904 16961
21 9999999999999999901 696

22 9999999999999999965 797

23 9999999999999999995 799

24 §9999999999999999001 [11]

25 99999999999999999092 T

26 99999999999999999997 298

27 §9999999999999999997 99§

28 99999999999999999997 99%

26 999999999999999990993 999
0 $999999999V9999999993 999

R ibll (e ey T BAIEEETII U N

40 15 20 25 o

199

27999

3899999

1599999699
16999999999
279999999999
3899999999999
46999909999999
99909999959999
1599999999999999
199996¢9399999909
7099999909999999
29999999999999999
895990999999999999
1999069900999999908%
499999999999999999
(099999999999999999
8699009999999999999
%999999999999999999
19999999999959999999
20999999999999999999
79999699999999999509
79999999999999999909
79999999999999999999
399099999999999999995
390999999999999999999

(S) Fig. 14—P,  of a 1000-m?2 target at 500-n.mi. range in crosswind

sea clutter, 0y = -17 dB

RADTAL SPEEC(KNETS)

aJ0 25 w20 15 eid Y] [} 5

5 2

6 9841

7 §99961

8 §9996973

9 $99999984

10 $9999999953

11 $99999999961 4
12 $9999999999%2 i
13 9999999999998% i
14 9959999999959 2
15 $99999999999954 434
14 $999999999999994 3
17 §$99599999999999 ‘
18 §9995999999999961 5
19 §9999999999999992 5
20 §9999995999999967 )
21 $99999999999999692 6
22 §99989999999999993 174
23 $99969999999999999 174
24 §999999999999999994 184
25 9999999999999990054 184
26 $999699999999999995 193
27 §9995999999999999991 292
28 §0959999999999999991 292
29 $9999999999999599994 292
30 §9999999999999999996 393

10 15 20 25 30

2

414R9

16999¢

37999999

4859999999
19999999999
169999999999
2799999999999
38999090999999
39999999699999
499999999999999
1999999999999999
5999999909999999
169999990999999999
29999999999999999
799999996999999999
7299999999999999999
899999999999990999
§99999999969999999
4999909999999990599
4999999999999990999
5999999999999999969
1999999999699999990%
19099999999999999999%
£9999999998990999999
£90990990009909999999

(8) Fig. 16—P,  of a 1000-m? target at 1000-n.mi. range in crosswind

sea clutter, 0y = -17 dB
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w30 #25 #20 13 .

RACIAL SPEEL(KNOTS)

LA LU ARk S I S A

40 15 20 25 30

b 5
2 6 84} 148
% ? $9962 26999
g 8 $999973 3799999
5 9 $99999943 149999999
o 10 $99999999¢ 199999999%
o 11 §9999999992 20999099999
@ 12 999999999993 399999999999
9 13 9999999999984 489999999990%
g 14 9999999999959 9996909999999
¥ 15 §9999999999999y 1%59999999999999
'y 16 99999999999999¢ £99900009999999
R 17 $999999999999941 i 1699999999999999
& . 16 9999599999999992 1 2099999999999999
B 19 999999999999999¢ 1 899990999999990¢
5 20 $9599999999999993 2 39999999999999509
g‘ 21 §9699999999999999 2 . 99999999999999999
\ 22 $9999999999599909 3 99999999999999999
3 23 $99999999999999964 3 4199999999999996999
B 24 9999999999999990984 ] 1599999999999999999
. 25 995999999999999099y 4 19999999900699999999
A 26 $999999699999999994 ‘¢ 1999999999999999999
: 27 $699999999999999994 5 6099999999999999999
28 5999999999999999997 5 4999999999999999969
29 §9999999999999999992 é 29099699999999999999
30 $9599999999999995992 é 29999999969999999969
(8) Fig. 16—P, of a 1000-m? target at 1500-n.mi. range in crosswind
sea clutter, 0o = -17 dB
RADIAL SPEBEL(KNETS)
w30 2% =20 <45 eip o5 n 5 40 15 20 25 31
5
4 54 1%
7 s873 3789
8 9999843 1486999
9 §9995994 19999999
10 999999996 699999909
P 11 §999995997 7999995969
3 12 999999999981 189999999999
{ L3 §999999999983 1599999999999
- 14 $599999999999¢6 6999999999999
3 1% §5999999999992 29999999999999
16 §99999999999973 379999999999999
17 §99999999999993 39999999999999%
18 §9699999999999¢ 899999999999999
19 §99999999999999% 5999999900990969
20 $9999999999999991 19999999999999999
21 $999999999999959¢ 69999999999999999
22 99999999999999995 . 69999959999999999
23 §999999999999999¢2 i 599999999999969999
24 §959999999999999¢2 1 2999999909990999¢9
25 $99999999999999997 1 799999999999999999
26 $99999999999999998 2 299999990999999999
27 §099999999999996993 2 3899999999999999999
28 §999999999Y99999994 2 4999995990999999999¢
29 9999999999999995969 2 $999999990999999999
30 999999999999999999¢ 3 $0999999909999990999

(8) Fig. 17—P, of a 10060-m? target at 2000-n.mi. range in crosswind

sea clutter, 04y = -17 dB
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RADIAL SPEED(KNOTS)
30 =25 <20 =15 10 5 0 L] 10 15 20 25 2

S 99961 31873 16999
4 99999683 159995] 38899999
7 999999995} 189996) 1599999999
8 999999999961 3899983 169999999999
9 9999999999972 4999694 2799999999999
10 99999999999984 99999 48999999999999
11 99999999999999) 1699961 199999999999999
12 9999999999999961 1799971 1699999999999999
13 9999999999999996 1899981 699999999999999¢
14 99999999999999992 2999992 29999999999999959
15 99999999999999998 3999992 89999999999999999
16 999999999999999984 99999 489999999999999999
17 999999999999999999] 99999 1999999999999999999
18 9999999999999999995 99999 5999999999999999999
19 9999999999999999996 99999 6999999999999999999
20 99999999999999999992 99999 29999999999999999999
21 99999999999999999992 1699961 29999999999999309999
22 99999999999999999997 1799971 79999999999999999999
23 99999999999999999998 79997 89999929999999999%99
24 999999999999999999994 89998 4999999+9999999999999
25 999999999999999995994 89998 499999999999999999999
26 999999999999699999999 99999 999999999999999999999
27 999999999999999995999 99999 969999999999999999999
28 999999999999999999999 99999 999999999999999999999
29 9999999999999999999996 99999 6999999999999999999999
30 9999999999999999999996 99999 6999999999999999999999

(8) Fig. 18—P of a 3000-m? target at 500-n.mi. range in crosswind
sea clutter, 0y = -17 dB

RADIAL SPEEL(MNETE)
s30 w2b eR0 «i5 e} 5 ¢ 5 10 15 20 25 30

- 5 594 134 499
( 6 5999644 252 1169999
L ? $9999982 163 28999999
8 $996999594 188514 499999999¢

9 89999999995y 28962 156999999999

10 $999999999v63 37973 1699999999999

11 $9999999999972 898 27999999999999

12 $699999999¥9¢8 19961 899909999999999

13 $999999909999994 16991 49999909999996099%

14 §9999599999999994 19961 4999999996999999

15 $999999999999995 1 299%2 15909999099999989¢9

16 $999699999Y999991 MLLLE] 1999999999999999%

17 999999999999999962 38983 2699999999%999950§

18 §99999999999999962 46994 299999999999999999

19 §9999999939999996a 43964 £#999999999999999909

20 §59999999999Y99999983 59995 3099699999999999999

21 $999999999999999504 99¢ 4999999999999999999

22 $9999999997¥99999999¢ G99 19999999999999999999

23 $999599999V999990991 16961 190999990699099999999

: 24 $9999999999999999995 16951 59099999999999999909

Vol 25 §9996999999999999996 19991 69899999999999999999
2 26 $99959999999999966992 19964 £€99999999999999990999
g 27 §9999999999999959999¢ 28992 2999999090999999999999
i 28 9999699995999999999902 28992 299009999990999999999¢9
f@ ! 29 $9999999999¥9999969997 299%2 799999999999999999999
. 30 ) §99999999999999999058 39993 89949999999090959590%

i (8) Fig. 19—P, of a 3000-m? target at 1000-n.mi. range in crosswind
sea clutter, 0y = -17 dB
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RADIAL SPEEC(KNETS)
w0 29 #¢0 15 wig b 0 5 30 15 20 25 36

5 §%54 1%y

$ §997z by 27999

7 5999993 3 3999999

8 §999599901 141 1599999999

? 50909999963 2%2 16999999699

10 999999999972 362 279999099999

11 9999599990988 474 3899999999999

12 $9999999999994 ugs 49999999809099¢%

13 69909999999999 496 99999999996999

14 9999999999999964 A9E 1699999909990969

15 §999999999999991 797 1999999999999999

18 $999999990999997 494 7990900509996999

17 §9999999999979992 494 2999999999999999%

18 §799999999999999¢ 19991 89999999999999999

19 $9999999999999999% 18651 99999999999999599

20 $99999999999999964 18981 499999999999999999

! 21 §9999999999999999%4 694 199999999999999990%
i 22 §99999999999999959% 797 509999999999999999¢%
i 23 §999899999999999695 797 59999999990999999999
- 24 §99999999999999999914 898 19899999999999999999
25 §9999999999999999992 L1 20999999990999999999

26 99995999999999999997 699 79¢99999999909999999

27 §9999099999999999997 998 799999999998990999999

28 §9999999999999999997 §99 79099999999999099999

29 999699995999999999993 999 399099999999099999999

30 $99999999999999999¢94 §9¢% 499999999999999999969

(S) Fig. 20—P, of a 3000-m? target at 1500-n.mi. range in crosswind
sea clutter, 05 = ~17 dB

RADTAL SPEEL(KNOTS)
230 =25 <20 <35 10 w5 [ 5 10 15 20 25 30

5 62 26
[ 984 4899
? 5999964 1699999
8 999999972 1 279999999
9 9969999983 2 3899999999
10 99999999994 131 49999999999
11 9999999999951 143 1599999999999
12 $999999999994¢ 252 16999999999999
13 999995999999%97 362 78999999999999
14 $99999999999982 363 2086999999999999
45 §99999999999998 474 B8999999999999¢9
16 §999999999999994 181 4999999999999999
17 $9999099999999999 184 99999999999999969
18 $699999699999996% 292 59999969999999599
19 $99999999999999961 292 169999999999999909
20 $9999999999999999 393 199999999999999699
23 $9999999999990909Y 3%3 7990990090999999999
22 9999999999959999972 494 2799999999999999999
23 $5999999999999990992 494 2999999900999999999
24 9999599999999999998 598 8999999999994990909
25 996959909999999999¢ 898 §899999999999999999
26 §9999999999999999994 896 49999999999999999999
27 $9999990999990000004 494 490999999005906999969
28 $9999999999999999995 69¢ 590999999999999999909
29 $99969999099999999991 797 499099909999999099909
30 $99999999999999999994 797 199999999990999999990¢

(S) Fig. 21—P of a 3000-m? target at 2000-n.mi. range in crosswind
sea clutter, 0y = ~17 dB
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RADIAL SPEELC(XKNETE)

=30 =25 =20 15 30«5 0 5 40 45 20 2% 3 i
L

99995999994 17999999999999971 39999999999 .

§599999999999% 199999999999993 5999999999999 5

999999999999974 599999999909998% 179999999999999 -l

9999999999¥99981 169999999999961 1899999999959999 3

99999999999999992 276999999999972 29999999999999999 i

9999999999999999¢3 195999999999993 X99999999999999999 :

§999999999999999999 4999999999994 999999999999990999 3

§999999999999999995 159999999999951 5999999999909999999
99999999999999999991 6999999999996 19999999999999999959
$9999999999999999997 1999989999991 79999999995999999999
§69999999999999999982 2999999999992 289699999999999999999 §
999999999999999999992 3899999999983 299999999999999999999 ;
$99999999999999999999 3599999999993 999699999999999996999 b
9999999999999999999994 1599999999991 4999999999999999999999 3
9999599999999999999994 1999999999991  4999499999999999999999
$999999999Y9999999999% 1599969999951 5999999999999999999999 .

99999999999999999999961 £9999999994 19990999999990999999999
$9999979999999999999951  £9995999996 19999999999999999999999 3
§999999999¥999999999966 79999999997  $9999099999999999999999 3
$9995999999999999999967 79999999997  79999999999999999999999 .
$99999999999999999999G7 19999999993  79999099990999999999999

$99959999999999999999992 39999999993 -799996099999999999999909
999999999999999999999992 49999999994 299999999999999999999599

999999999999999999999692 49399999994 199999699999999999999999 :
$99999999997999969999992 59999999595 299999999999999999999999 f
$99999999999999999999696 19999999994 §99999999999999999999999 Rt

(S) Fig. 22—P, of a 50,000-m? target at 500-n.mi. range in crosswind
sea clutter, vy = -17 dB

3
RADIAL SPEEL(KNOTE) B
#30 25 420 -15 10 5 0 5 10 15 20 25 30 3
]
999999993 179999999999971 3999999999 3
999999999995 2899999999982 599999999599 y
§999999999996 3599999999953 6989999999999 i
999999999999981 99999999999 189999999999999 £
§999999999999992 1699999999961 2999999999999999 4
99999999999999993 1796999999971 39999999999999999 3
§99999999999999994 89999959998 499999999999999999 3
999999999999999995 19999999993 999999999999999999 £
§5999999999999999996 49995959994 6999999999999999999 :
§59999999999999999971 59999999995 17999999999999995999 d
99999999999999999991 69599999996 19999999999999999999 _j
§9999999999999999998 19999959994 86999999999999999999 :
§99999999999999999992 29999999992  299999999999999999999 ]
999999999999999959992 27999959972  299099999999999999999 :
999959999999999999999 18995999983  ¥99999999999999999999 i
99999999999999999999¢ 999999999 999599999999999999999 . :
9995999999999999999994 999999999 4999899959999999999999
9999999999999999999995 999999999  5999999999999999999999
9999599999999999999995 999599999  9999699999999999999999 k
9999999999999999999995 15995999951  9999099999999999999999 3
99959999999999999999961 699599996  19999999999999999999999 i
§9999999999999995999956 699595996  §9999099959999999999909 E
99999999999999999999997 659395956  79995099999999999999999 ﬁ
99999999999999999999967 799999997  79999699999959999999999 .
§9999999999999995999959 799999997  99999999999999999999999

§99999999999999999999592 799595997 29999969999999990999999¢9

(S) Fig. 23—P; of a 50,000-m? target at 1000-n.mi. range in crosswind
sea clutter, ug = -17 dB

R T

SECRET 28

N T R T R T e e e s



SECRET

NRL REPORT 7766

RADIAL SPEEC(KNOTS)

230 =23 =20 <15 w30

999999995

999999969971
9999999999982
99999999999994
999999999999995
$990969999999994
99999999999999997¢
999999999999999991
9999999999999999¢992
§999999999999999992
§999999999999999999
99999999999999999994
99999999999999999995
99999999999999999999
999999999999999999909¢
99999999999999999999¢6
§599999999999999999999
$999999999999999699991
99999999999999999099%8
999999999999999969¢99e
§99999999999999999999¢
99999999999999999999952
§99999999999999999999¢2
§9999999999999999999963
§9999999999999990999995¢%
999999999959999999999¢9

«5 0 5

2999999999992

49999999694
699999999¢6
79999999997
29999999992
319999699993
49999999994
999999999
16999999964
16999999964
179969699714
899995958
899999998
399599993
499999994
4999965994
599999995
599999995
699999996
199999992
199996991
299999992
269999992
299996992
399995993
399699993

10 15 20 25 3o

599999999

179999999999
2899999999999
49999999999699
50999999999999¢
6999999999999999
179999999999999999
19999999999999999¢
2099999999999999999
2099999999999999999
9999999990999999999
49999999999999999999
59999999999999999999
99999999969999999909
699099999999999999999
699999999999999999999
1999999996999999999999
1999099999999999999999
8699099999999999999999
8999099995996999999999
9999¢99999999999999999
29999999999999999999999
29999999999999999999999
39999699999999999959999
$9999999999999999999999
999999099999969999999999

(S) Fig. 24—P  of a 50,000-m2 target at 1600-n.mi. range in crosswind

sea clutter, 0y = -17 dB

RaDIAL SPEEC(KNOTS)

e30 25 20 {5 aip

999999972

§9999999994
§99999999994
§999$999999991
$99999999999992
9999999999999993
99996999999999994
§999999999999999¢
§99999999999999994
§$9995999999999995994
§9999999999V99999997
99999999999999999681
G9999999999999999992
§99995999999999909999
$99999999999999999993
§599699979999999999993
§599999999999999999999
§9999999999999999999¢
§999999999999999999995
§99999999999999999999¢%
§599999999999999999999¢
§599999999999999999999¢
§99999999999999999999¢
§99999999999999990999¢1
§599959999999999999995¢7
$9996999999999999999958

«5 0 5

69999969996
8999999982
19999999992
49995968999«
699999996
17995999974
189999994484
999895969
369999993
389996993
499629994
$99995995
659999996
199999991
199699991
259995992
299596992
299899992
399999993
999959¢
9999999
9999999
9959999
1996965991
199995994
199699992

' 15 20 25 30

[

279999999

49999999909
609909999999
199890999999999

299999 H9999099¢
3999999979 990199
499999999V 79994Q9
9999599999999999
4999099900 090999n¢
10:99999999989999999
7¢$9999996999999999
189999999969999099999
20999999999999999909
99909999999999999999%
39909999999099909999¢%
399999999999909999999
9090999999999999999%99
9999999099999999999969
5999099999999999999999
5990099999959099909960%
6999699999999999999999
9999999999999999999999
99990099999999993995949
19999099999999099999909
7999999999999999999999¢9
89990099999999999999999

(S) Fig. 26—P, of a 50,000-m2 target at 2000-n.mi. range in crosswind

sea clutter, g, = =17 dB
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RADIAL SPEED(KNOTS)
=30 =25 <20 <15 ~l0 -$ 0 5 10 18 20 25 3o

5 999999999999994 27999999971 2699
6 99999999999999%6) 4999999993 4499999
7 99999999999999,97) 15699999994 169999999
8 9999999999999999993 1799999996 27999999999
9 999999999999999995941 2899999997) 389999999999
10 99999999999999909996]1 4999999998 4999999999999
1 9999999999999990999961 599999993 59999999999999
12 999909999999999099997311699999994 199999999999999
13 999999999999999099999421699999995 2799999999999999
14 999999999999999999969031299999995 8999999999999999
15 9999999999999999998%9962299999956 48999999999999999
16 999999999599999099999864 389999997 149999999999999999
17 9999999999999999999999905499999997 5$99999999999999999
18 $99999999999999099999606499999998 1699999999999999996
19 99999999999999999990990984999999v8 2999999999999999999
20 999999999999999¥999999008569995999 1999999999999999999
21 999999999999999999999009769999993 7999999999999999999
22 9999999999999999999990689879999993 39999989999999999999
23 999999999999999999999009879999994 39999999999999999999
24 999999999999999099999069879999994 89999999999999999999
25 999999999999999999899089979999995 199999999999999999999
26 999999999999999999999489879999995 599999999999999999959
27 999999999999999099099099889999995 599999999999999999999
28 999999999999999999999099989999996 699999999999999999999
29 999999999999999999999099099999996 1999999999999999999999
30 999999999999999693999009999999996 2999999999999999999999

(8) Fig. 26—P; of a 1000-m?2 target at 500-n.mi. range in approaching
sea clutter, 0, = -23 dB

RADIAL SPEED(KNOTS)
w30 «25 <20 =15 -0 -5 0 S 10 15 20 25 3¢

5 99999999999822 187999761 169
6 999999999999994 25999982 28999
7 99999999999999961 37999993 4999999
8 999999999999999097) 8999995 1599999999
9 9999999999999999982 169999961 17999999999
10 9999999999999999999 27999997) 289999999999
11 99999999999999999995 8999998 3999999999999
12 999999999999999999991 4999999 49999999999999
13 999999999999999099996 5999999 199999999999999
14 9999999999999990999972 5999999 1699999999996999
15 9999999999999999999992 6999999 1999999959999999
16 9959999999999990999499 1999996 7899999999999%99
17 99999999999999909999993 29999961 €9999999999999999
18 99999999999999909999994 2899997) 89999999999999999
19 999999999999999999999951 38999971 499999999999999999
20 999999999999999999999661 9999982 499999999999999999
21 9999999999999999999999021 999998 1999999999999999999
22 9999999999999990999990061 999999 5999999999999999999
23 9999999999999999999999071 1999999 6999999999999999999
24 99999999999999999999960071 1699999 19999999999999999999
25 9999999999999999999999974 1699999 2999999999999999999%
26 9999999999999999999999094 1699999 79999996999999999999
27 9969999999999999989994094 1799949 79999999999999999999
28 29999999999395999999999991 799999 89999999999999999999
29 999999999999999999999609%51899999 399999999999999999999
30 99999999999999999999999904899999 499999999989999999999

(8S) Fig. 27—P; of a 1000-m2 target at 1000-n.mi. range in approaching
sea clutter, g, = -23 dB
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RAQIAL SPEED(KNOTS)

P

,
L
:
¢

\:
i
1,
2
N

b -3¢ =25 =20 =15 ~l0 5 0 & 10 15 20 2% 30 3

3

5 999999939994 366532 26 b

6 999999999999961 158754 4899 3

7 9999999999999972 379875 1599999 it

8 99999999999999993 4899871 179999999 3

9 999999999999999994 2599982 2899999999 4

10 9999999999999999995 3699993 19999999999 “

11 99999999999999999961 4799994 599999999999 3

12 99999999999999999997 899995 16999999999999 :

13 999999999999999999982 1599995 69999999999999 f

14 999999999999999999993 1699996 219999999999999 -

15 999999999999999999999 27199997 899999999999999 :

16 9999999999999999999994 899992 1999999999999999 A

17 9999999999999999999995 899992 9999999999999999 3

18 99999999999999999999991 499993 #9999995999999999 A

19 99999998999999999599991 499993 ©9999998999999999 4

20 99999999999999999999997 599994 199999999999999999 3

21 99999999999999999999997 599994 699999999999999999 3

22 999999999999999999999982 699995 1699999999999999999 3

23 999999999999999999999992 699995 2999999999999999999 i

24 999999999999999999999993 199996 1999999999999999999 y

25 999999999999999999999993 299996 8999999999999999999 H

26 9999999999999995999999991 299997 38999999999999999999 :

27 9999999999999998993999991 299997 319999999939999999999 -

28 9999999999999999999999991 399997 39999999999999999999 E

29 9999999999999999999999091 399998 99999999999999999999 b

a0 9999999999999999999999995 459998 99998999999999999999 5

(S) Fig. 28—P, of a 1000-m?2 target at 1600-n.mi. range in approaching

sea clutter, 0 = ~23 dB b

E

RADLAL SPEED(KNOTS) §

Bs 1

fs: -3¢ =25 <20 =15 =10 =5 0 § 10 15 20 @ 3o i

_ § 999999999961 13221 3 i

e 6 99999999999983 2542) 1599 i

g 7 999999999999994 187542 279999 i

3 8 99999999999999961 158754 48999999 3

3 9 $99999999999999971 29065 599999999 2

g 10 9999999999959999982 1379761 16999999999 5

11 9999999999999999993 1589871 279999999999 3

; 12 99999999999999999994 599982 2899999999999 :

i 13 9999959999999999999% 299992 39999999999999 .

b 14 999999999599999999991 399993 49999999999999 :

5 15 999999999999999999997 459994 %99999999999999 :

g 16 9999999999999999999972 58999 1999999999999999 i

5 17 9999999999999999999992 59999 £999999999999999 3
e 18 9999999999999999999R98 199991 17999999995999999

B 19 9999999999999999999899 19999] 29999999999999999 E

i 20 99999999999999999999904 299991 $9999999999999999 .

' 21 99999999999999999999994 299991 399999999999999999 i

22 99999999999999999999995 399992 399999999999999994 ;

23 99999999999999999999999  3IBI9L 599999999999999999 3

26 999999999999999999999991 99993 4999999999999999999 %

28 999995995999999999909991 99993 £999999999999999999 3

26 999999999999999999999997 99994 15999999999999999999 i

27 999999999999999999999997 199994 19999999999999999999 3

28 99999999989999R99999907 199994 19999999999999999999 3

29 999999999999999999999788 199995 $9999999999999999999 ¥

10 9999999999999999999999992 199995 19999999999999999999 B

(8) Fig. 29—P, of a 1000-m? target at 2000-n.mi. range in approaching
sea clutter, Uy = -23 dB
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RADIAL SPEED(KNOTS) ,
«30 =25 «20 ~15 =10 B 0 5 10 15 20 25 3¢

TA ko

$999999999999999642£289999999999%66 4489999
9999999999999999976449999999999993} 1699999999
9999999999999999999¢7569999999999993 27999999999
9999999999999999999%87799999999999% 4899999999999
99999999999999990999998999999999999 §9999999999999
9999999999999999995290098999999996 299999999999999
9999999999999999999999990999999997) 3799999999999999
99999999999999999999990999999999982 48999999999999999
9999999999999999999999099999999999 49999999999999999
14 9999999999999999999990999999999999 599999999999999999
15 999999999959999999999909899999999% 699999999999999999
16 9999999999999999999999599999999994 1999999999699999999
17 9999999999999999999999699999999995 7999999999299999999
18 9999999999999999999999099999999996 29999999999999999999
19 9999999999699999990999999999999996 29999999999999999999
20 9999999999999999999996099999999997 99999999999999999999
21 9999999999999999999999999999999997 3999999999999999999%9
22 9999999999999999999999099999999998 399999999999999999999
23 9999999999999999999990999999999991 495999999999999999999
24 9999999999999999999999099999999992 999999999999999999999
es 9999999999999999999098099999999992 999999999999999999999
26 9999999999999999990996999999999992 5999999999999999999999
21 9999999999999999999998090999999993 6999999999999999999999
28 99999999999999999999994999999999993 6999999999999999999999
29 9$99999999999999999996099999999594 9999999999999999999999
30 9999999999999999999999899999999994 19995999999999999999999

(S) Fig. 30~—P, of a 3000-m? target at 5G0-n.mi. range in approaching
sea clutter, gy = ~23 dB
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GRS 7 e e £

RAQIA{ SPEED(KNOTS)
=30 =25 <~20 ~*15 ~l0 5 0 5 10 15 26 25 3¢

S S

B ] 9999999999999962 169999999995 17999
i (] 99999999999999904) 2389999999971 IRBINIIY
E 1 99999999999999009681 495999999982 1599999999
b 8 999999999999999999731 169999999994 169999999999
g 9 9999999999999990999041278999999995 2799999999999
A 10 999999999999999999996438099999999 48999999999999
: 11 999999999999999999999533899999997) 199999999999999
4 12 999999999999999999990704999999998) 1699999999999%99
- 13 9999999999999999999998649999999992 6999999999999999
5. 14 9999999999999999999999756999999993 29999999999999999
k 15 9999999999999999999999067999999993 89999999999999999
k- 16 9999999999999999999099008799999999 499999999999999999
8 17 999999999999999999999¢99899999999 1999999999999999999
bl 18 999999999999999999999809899999999 §999999999999999999
N 19 999999999599999999999999899999999 6999999999999999999
ks 20 9999999999999999999R99€9999999999 29999999999999999999
21 999999999999999999999949099999997) 29999999999999999999
22 999999999999999099099099999999997] 79999999999999999999
23 99999991806 9999999999909899599998 89999999999999999999
24 99999999999 999999999099999999998 499999999999999999999
25 999999945:59999999999089999999999 499999999999999999999
26 9999999598999999999990999929999999 999999999999999999999
27 9999999999999999999990099999999999 999999999999999999599
28 999999999:999999999999999999999999 999999999999999999%999
29 999999999%999999999999999899999999 6999999999999999999999
30 999999999999999999409699999999969 6999999999999999999999

(S) Fig. 31— 2, of a 3000-m? target at 1000-n.mi. range in approaching
sea clutter, oy =-23 dB
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RADIAL SPEED(KNOTS)
«30 =25 <20 <15 «10 B 0 5 10 15 20 25 3

5 999999999999994 2799999997) 2899
6 9999999999999984) 4999999993 4499999
7 909999999999999972 15999999994 169999999
8 9999999999999999993 1799999996 27999999999
9 999999999999999099941 2699999997 389999999999
10 999999999999999099961 4899999998 4999999999999
11 9999999999999990999961 599999993 59999999999999
12 999999999999999099997311699999994 199999999999999
13 999999999999999099999421699999995 2799999999999999
14 999999999999999090099931299999995 8999999959999999
15 9999999999999999999099062299999996 48999999999999999
16 9999999999999999999909964399999997 149999999999999999
17 959999999999999095999005499999997 §999999999996999599
18 999999999999999099999906499999998 1699999999999999999
19 999999999999999999999008499999999 2999999999999999999
20 999999999999999099999999569999999 7999999999999999999
21 999999999999999990999999%69999993 7999999999999999999
22 999999999999999999999969879999993 39999999999999999999
23 999999999999999999999009879999994 49999999999999999999
24 999999999999999999999909979999994 99999999999999999999
25 999999999999999099999999979999995 199999999999999999599
26 999999999999999999999009979999995 599999999999999999999
27 999999999999999999599909089999995 599999999999999999999%
28 999999999999999999999999089999996 699999999999999999999
29 999999999999999909999909899999996 1999999999999999%99999
30 999999999999999999009909999999997 2999999999999999999999
(8) Fig. 32—P, of a 3000-m? target at 1500-n.mi. range in approaching
sea clutter, 0 = -23 dB
RADIAL SPEED(KNOTS)

=30 =25 «20 ~15 ~l0 -3 0 5 10 15 20 25 30

5 99999999999977) 489999994 599
(] 9999999999999983 1699999961 1179999
1 999999999999990094 27999999481 38999999
8 99999999999999999¢ ) 499999993 4999999959
9 9999999999999999997 ) 1599999994 169999999999
10 99999999999999999992 1699999995 1799999999999
11 999999999999999999993 29999999] 28999999999999
12 9999999999999999996941 38999999] 89999999999969
13 99999999599999990999091 399999992 499999999999999
14 99999999999999999999961 99999992 $999999999999999
15 999999999999999099949973 199999993 16999999999999999
16 999999999999999099099931169999994 2999999999999959¢
17 999999999999999999999982169999995 279999999999999999
18 9999999999999990999999831 79999995 399999999999999959
19 9999999999899995990990051 79999996 899999999999699999
20 999999999999999999099996239999996 4899999999999999999
21 999999999999999999099096439999991 49599999999999999999
22 99999999999999999999996954999999) 19999999999999999999
23 99999999999999999999900984 9999991 19999999999999999999
24 99999999999999999999900965999999] 69999999999999999999
25 99999999999999999999900984 9999992 69999999999999999999
26 999599999999999999909009859999992 299999999999999999939
27 999999999999999999999999959999992 29999999999999999969¢9
28 9999999999999999999909009959999993 399999999999999999999
29 999999999999999999999099969999993 899999999999999999999
30 999909999999999999909999089999994 899999999999999999949
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(8) Fig. 33—P; of a 3000-m?2 target at 2000-n.mi. range in approaching
sea clutter, 0 = -23 dB
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RADIAL SPEED(KNOTS)
=30 =25 ~20 =15 ~lq - =% 0 § 10 15 206 2% 3p

5 9999999999999999999998999999999999999994 499999999999
[3 99999999999999999999909989599999999999661 69999999999999
7 9999999999999999999999€99999999999995972 1799999999999999
8 99999%999999999999999999999999999999983 28999999999999999
9 9999999999999999999999999999999999999941 499999999999999999
10 99999999999999899999999999999999999999) 8$999999999999999999
il 999999999999999999999099899999999999962 16999999999999999999
12 999999999999999999999908999999999899997 79999999999999999999
13 9999999999599599999899999999999999999% 1 289999999899999995999
14 999999999999999999999999999999999999951 399999999999999999999
15 99999999999999999990926999999999999995  999996999999999999999
16 99999999999999999999999999999999999992 4999999999999999999999
17 9999999999999999999999999999999999999315999999999999999999999
18 9999999999999999999099099999999999997319999999999999999999999
19 99999999999999999999999999999999999981 19999998999999999999999
20 9999999999999999999090896999999999998]179999999999999999999999
21 9999999999999999999999999999999999995179999999999999999999999
22 9999999999999999999999899999999999995289999999999999999999999
23 9999999999999999999999999999999999996399999999999999999999999
24 99999999999999999999990999999999999961399999999999999999999999
25 9999999999999999995999999999999999993499999999999999999999999
26 9999999999999999994999999999999999993999999999999999999999999
27 9999999999999999999998999999999999994999999999999999999999999
28 9999999999999999993999099999999999994999999999999999899999999
29 9999999999999999990999999999999999994598999999999999999999999
30 9999999999999999999999096999999999996999999999999999999999999

(8) Fig. 34—P; of a 50,000-m2 target at 500-n.mi. range in approaching
sea clutter, 0 = -23 dB

RADIAL SPEED(KNOTS)
30 =25 <20 15 <10 5 0 S 10 15 20 25 3o

999999999999999999809909999999999997  69999999999999999999999
999999999999999999999989999999999997  79999999999999999999999

—«%f;f-'
NN
» W

-] 999999999999699999909989999999999999982 39999999999

3 6 99999999999999999999989999999999999994 5999999999999
: 14 99999999999999999999990999999999999995] 179999999999999
3 8 9999999999999999999999899999999999997) 1899999999999999
; 9 99999999999999957999908999999999999982 29999999999999999
3 10 999989999999999999998998985999999999954 4996999999999999,9
‘A 11 9999999999999999999999099999999999995 999999999999999999
k 12 99999999999999999999909999999999999961 6999999999999999999

3 13 9999999999999999999999099999999999996 1999999999999999999%

g 14 9999999999999999999999999999999999992 79999999999999999999
X 15 9999999999999999999999999999999999692 289999999999999999999

§ 16 9999999999999999999999999999999999983 299999999999999999999
ke 17 99999999999999999999990999999999999%+ 999999999999999999999
3 18 9999999999999999999999999999999999991  4999999999999999999999
b 19 9999999999999999999990099996999699991  4999999999999959999999
R 20 9999999999999999990999999999959999951  5999999999999999999999
N 21 999999999999999999999909999999999966  19999999999999999999999
b 2 999999999999999999999999099999999996  19999999999999999999999

g% 25 999999999999999999999999999999999993  79999999999999999999999
4 b 26 999999999999999999999099999999999994 299999999999999999999999
i A 27 999999999999999909999999999999999994 399999999999999999999999
4 A 28 999999999999999999999909899999999995 399999999999999999999999
] o 29 9999999999¢9996969999909999999999995  399999999999999999999999
3 S 30 999999995999999999993999099999999992 999999999999999999999969

(8) Fig. 35—P, of a 50,000-m? target at 1000-n.mi. range in approaching
{ sea clutter, 05 = -23 dB
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RADIAL SPEED{KNOTS)

w25 =20 ~15 =-10 -5 0 5

99999999999999909990900999999999999993

9999999999999999999990099999999999995

99999999999999999999909999999999999971

9999999999999999999998099999999999992
9999999999999999999996099999999999094
9999999999999999699998090699999999995
9999999999999999999999090989999999991
9999999999999999999890099999999999971
99999999999999999930890999999999999982
999999999999999999009009999999999998
9999999999999999998990909999999999999
999999999999999999899909999999999994
9999999999999999999999090999999999551
9999999999999999994996809€99999939996
999999999999999999909999899999995996
99999999999999999990999999999999999]
999999999999999999999969999999999992
999999999999999999999999899999999992
999999999999999999099609999999999993
999999999999999999999999899999999993
999999999999999999909999999459899999
999999999999999999999989999999999991
99999999999999999999999989999999999)
999999999999999999999999999999999991
99999999999999999999999999999999999]

10 15 20 25 30

6999999999
1899999999999
39999999999999
499989999999999
5999999999999959%
69999999999999999
799999999999999999
1899999999999999999
9999999999999999599
39999999999999999999
49999999999999999999
99999999999999999999
599999999599999999999
16999999999999999%9999
1999999999999999999999
1999999999999999999999
7999999999999999999599
8999999999999999999999
29999999999999999999999
2999999999999999999999¢
3999999999999999999%899
99999999999999999999069
99999999999999999999599
99999999999999997999999
99999999999999999999999

99999999999999999990999999999999%99 5999999589999999999999599

sea clutter, 04 = -23 dB

(S) Fig. 36—P; of a 50,000-m2 target at 1500-n.mi. range in approaching

RADIAL SPEED(KNOTS)

~25 «20 ~-15 -10 -5 0 5

9999999999999999999099999999999999997}

99999999999599999999999699999999999992
9999999999999999999990999999999999994
999999999999999999999999999999999999
9999999999999999999999999995999999971]
9999999999999999999990099999999999982
999999999999999999999999999999999999
999999999999999599999999999999999994
999999999999999999999099999999999995
999999999999999999999999899999999995
999999999999999999999999999999999996
999999999999999999999999999999999991
999999999999999999999999999999999992
999999999999999999999999899999999983
999999999999999999909999999999999993
9999999999959999999999999999999999¢%
99999999999999999999990999999999999
99999999999999999999999999999999999
§9999999999999999999999999999959999}
9599999999999999999999899999999999961
99999999999999999999999969999999996
99999999999999999999966209999999996
99999999999999999999909989999999997
999999999999999995999996899999599997
999999999999999999999999899999999:8
99999999999999999999999909999999998

sea clutter, 0, = -23 dB
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10 15 20 25 39

3999999999
599999999999
17999999999999
189999999999999
2999999999999399
39999999999999999
499999999999999699
599999999999999999
6999999999999999999
17996999999999999999
19999999999999999999
8999999999999999999%
29999999Y999999999999
399999999999999999999
999999999999999999999
999999999999999999999
4999999999999999999999
5999999999999999999999
9999999999999999999999
1999999999999999999999%
199999%9999999999999%97)
69999999999Y95989999899965
79999999999999999895999
799999999999999999999G9
99999999999999999999999

299999999939999999999999
(8) Fig. 37 P, of a 50,000-m? target at 2000-n.mi. range in approaching
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RADIAL SPEED(KNOTS)

«30 *285 =20 =15 w10 -8 0 L) 10 1% 20 2% 30

i
g

e 5 99994 116999611 49999

3 6 999999961 3899983 1697999999
1 1 99999999723 4999994 3799999999
A a 999999999994 6999596 499999999999
R 9 9999999999995} 7999997 15999999999999
i 10 9999%999999997 2979992 79999969999999
.. 1) 999999999999993 2999992 3999999999994999
E 12 9999999999999984 3999922 4899999999999999
P 13 99999999999999991 4999994 19999999999999999
iA 14 99999999999999995 ) 5999995 159999999999999999
§ 15 99999999999999999 6999996 299999999999999996
: 16 999999999959999997 1999991 799999999999999999
17 999999999 3999999993 199999) 3999999999999999999
18 9999999999999999994 199999] 8999999999999959999
19 9999999999999999999 2999992 9999999999999939999

20 9999999999999999949% 2999992 59999999999999999999 3

21 99999999999999999995 299999 59999999999995999999 Y

22 99999999999999999999 3999993 99999999999999999999 o

23 999999999999999999991 99999 199999999999999999999 N

24 999999999999999999996 99999 699999999999999999999 g

25 999999999999999999997 99999 799999999999999999969 >

26 999999999%999995999%91 39999 1999999999999999999999 3

27 999999999999999999999) 996999 1999949999999999999999 3

28 9999999999999995999992 99999 2999999999599999999999 .

29 99999999999999999999498 99999 8999999999999999999999 3

30 9999999599999999999999 99999 9999999999999999999959 ;

y

k

(8) Fig. 38—P, of a 1000-m? target at 500-n.mi, range in crosswind
sea clutter, 05 = -23 dB A
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FEP SR oo

RADIAL SPEED(KNOTS)
*30 =25 «20 =15 =190 -5 0 5 10 15 20 2% k]

11 9972 363 2799
! 6 9999944 15851 4499999
7 99299995} 26962 159999999
8 99999999972 38983 27999999999
9 999999999983 1599951 389999999999 A
10 9999999999994 69996 4999999999999 -
: 11 9999999999999% 29992 59999999999999 7
- 12 99999999999999] 39993 199999999999999 \%
13 9999999999999972 39993 2799999999999999 k
.4 14 9999999999999997 49994 7999999999999999
Q 15 999999999999999873 59995 38999999999999999
- 16 99999999999999994 ) 69996 149999996999999999
ol 17 999999999999999995 69996 599999999999999999 K
by 18 9999999999999999951 79997 1599999999999999969 b
oo 19 999999999999999999] 79997 1999999999999999999 B
H 20 9999999999999999997 83998 7999999999999699999
i - 21 9999999999999999997 29992 1999999999999699G99
22 99999999999999959993 29992 39699999999999999999
23 99999999999999999943 39993 39999999999999999999
24 99999999999999999998 39993 89999999999999999999
25 96999999999599999999]} 49994 1999Y9999999999999969
26 999999999999999999995 49994 599999999999999999999
27 9999999999999999999%5 59995 599999999999999999999
28 99999999999999999999% 59995 599999999999999999999
29 9999999999999999999991 59995 199999999999999999999%
. 30 9999999999999999999992 69996 2969999999999999999999
' (8) Fig. 39—P, of a 1000-m?2 target at 1000-n.mi. range in crosswind
. sea clutter, Uy = -23 dB
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(SYFig. 41—F, of a 1000-m?2 target at 2000-n.mi. range in crosswind

sea clutter, o = -23 dB
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Q
RADIAL SPEED(KNOTS) £
a8
«3) =25 <20 ~=1% =10 =5 0 -] 10 15 20 28 3 &
5 983 2 a9
6 9999511 141 1159989
7 9999997} 2%2 17999999
8 9999999983 T4 38999999499
9 99999999994 15851 49999999999
10 9999999999951 26962 1599999999999
11 9999999999996 797 16999999999999
12 99999999999997 898 7999999999%999
13 999999999999992 $99 299999999999999
14 9999999999999983 19991 3899999999999999
15 9999999999699994 19991 4999999999999999
16 9999999999999996 27972 19999999999999999 K
17 99999999999999995] 27972 15999999999999999y '
18 99999999999999999] 38983 199999999999999999 E
19 969999999969909994 368983 699999999999999999 k
20 9999999999999999972 49994 2799999999399999999
21 9999999995999999993 999 3999999999699999999
22 9999999999999999998 999 8999999999999999999
23 9999999999999999998 999 8999999999999999999
24 99999999999999959q94 999 49999999999999999999 f
25 99999999999999999999 19991 59999999999999699999 h
26 99999999999999999999) 19991 199999999999999999999 R
27 999999999999999999991 19991 199999999999999999996 “d
28 98999999999999999699] 1999} 199999999999999999999 i
29 999999999999999999996 19991 $99999999999999999999 -2
30 999995999999999999997 29992 799999999999699999999
(S) Fig. 40—P, cf a 1000-m? target at 1500-n.mi. range in crosswind 4
sea clutter, 04 = -23 dB 3
RADIAL SPEED(KNOTS)
«3) =25 <20 «15 =10 -5 0 S 10 15 20 25 kl)] 3
5 951 159 . %
6 99972 1 21999
7 9999994 2 4999999 ¥
8 999996995] 141 1599999999
9 9599999996} 252 16999999999
10 999999999972 363 279999999999
11 9999999999983 T4 3899999999999
12 99999999999994 585 49999999999999
13 99999999999999 696 99999999999999 P
14 9999999999999961 696 1699999999999999 =
) 999999999996999] 797 1999999999999999 .
16 9999999999999997 494 7999999999999999 P
17 99999999999999992 494 29999999999999999 3
18 $99999999999999994 15951 8999999999999994¢§ 3
19 999999999999999993 1595] 399999999999998999
20 999599999999999994 16961 499999999999999999
21 999999999996999999] 696 1999999999999999999
ra 999999999999999999% 797 5999999999999999949
2o 9999999999999999994 797 6999999999999999999
24 9999999999999999999]) 898 19999999999999999999
25 999990699999999999992 898 29999999999999999999 3
26 99999999999999969997 999 79999993999999999999 J
27 99999999999999999997 999 79999999999999999999
28 9999%999999999999998 999 89999999999999539999
29 999999999999999¢99603 999 399999999999999999999 ;
30 999999999999999999994 999 499999999999999999999 4
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;r RADIAL SPEED(KMOTS)
«3§ =25 «20 =15 «l0 =5 ] 5 10 15 20 2% do

] 999999962 69999999996 269999999

(] 99999999983 18999999981 38999999999

B .. 1 999999999995 29999999992 599999999999
i a 99999999999991 49999999994 199999999994999
44 9 999999999999991 599999995 19999999999999¢
Bt 10 9999999999399992 699999996 2999999999999999
) 11 99999999999999993 1799999997} 39999999999999999
8 12 99999999999999999 899999998 99999999999999999
b 13 999999999999999995 209959992 $99999999999999999
B 14 999999999999999999 399999993 9999999999999994999
158 15 9999999999999999997 499999994 7999999999999999999
L 16 99999999999999999971 499999994 17999999999999999959
[ 17 99999999999999999991 599999998 19999999999999999999
B 18 99999999999599999999 199999991 99999999999999999999
5 19 999999999959999999992 199999991 299999999999999959999
K 20 999999999999929993993 199999991 399999999999999999999
G- 21 999999999999999999999 299999992 999999999999999999999
22 999999999999999999999 209999992 999999999999999999999

23 9999999999999999999994 289999982 4999999999999999999999

24 9999999999999999999995 9995999 5999999999999999999999

25 9996999999999999999995 9999999 5999999999999999999999

26 99999999999999999994999 9999999 9999999999999999999999

27 999999999999999999999% 9999999 9999999599999999999999

28 999999999999999994999% 9999999 9999999999999999999999

29 9999999999999999999997 9999999 79999999999999999999999

30 99999999999999999999997 199999991 719999999999999999999999

(8) Fig. 42—P, of a 3000-m? target at 600-n.mi. range in crosswind
sea clutter, 04 = ~23 dB

RADIAL SPEED(KNOTS)
=30 =25 «20 =15 =10 5 0 5 10 15 20 2% 38

5 9999833 559999955 3389999
6 999999995) 179999971 1599999999
7 99999999972 2899999682 27999999999
8 9999999999984 399999993 4899999999999
9 99999999995995 9999999 $9999969999999
10 999999999999992 6999996 299999999999999
11 9999999999999972 17999987% 2799999999999999
12 99999999999999963 189999981 38999999999999999
13 99999999999999994 2999998 49999999999999999
14 999999999999999995 9999999 §99999999999999999
15 999999999999999996 9999999 699999999999999999
16 9999999999999999991 4999994 1999999999999999999
17 9999999999999999997 5999995 7999999999999999999
18 99999999999999999991 5999995 19999999999999999999
19 96999999999999999992 6999996 29999999999999999999
20 99999999999999999999 6999996 99999999999999999999
2l 999999299999999999993 7999997 399999999999999999999
a2 999999999999999999993 7999997 399999999999999999999
23 999999999999999999904 1999991 499999999999999999999
24 999999999999999599999 1999991 999999999999999999999
25 999999999899999999599 2999992 $99999999999999999999
26 9999999999999999999995 2999992 $999999999999999995999
27 9999999999999999999996 2999992 6999999999999999999999
28 9999999999999999999996 3999993 6999999999999999999999
29 9999999999999999999999 4999993 9999999999999999999999
30 99999999999999999959991 4999994 19999999999999999999999

(S) Fig. 43—P, of a 3000-m?2 target at 1000-n.mi. range in crosswind
sea clutter, 0 = -23 dB
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RADIAL SPEED(KNOTS)
30 =25 <20 «15 <10 5 0 S 10 15 20 25 3o

5 99994 116999611 49999

3 999999961 3899983 169999999

7 9999999973 4999994 3799999999

8 999999999994 ] 6999996 1499999999999

9 9999999999995] 7999997 15999999699999

10 99999999999997 2999992 79999999699999

i1 999999999999993 2999992 399999999999999

12 9999999999999984 3999992 4899999999999999

13 9999999999999999) 4999994 19999999999999999 ,
14 99999999999999995) 8999995 15999999999999999% B
15 999998959999999992 6999996 299999999999999999 e
16 999999999999999997 1999991 7199999999999999999 ;
17 9999999999999999993 1999991 3999999999999999999

18 9999999959999999998 1999991 8999999999999999999

19 9999999999999999999 2999992 9999999999999999999
20 999999999999999599995 2999992 §9999999699999999999

21 99999999959999999995 2999992 §9999999999999999999
22 99999999999999999999 3999993 99999999999999999999 '
23 999999999999999999991 99999 199999999999999999999

24 999999999996999999507 99999 799999999999999999999

25 999999999999999999997 99999 799999999999999999699

26 999999999999999999999] 99999 19%999999999999999999%

27 9999999999999999995992 99999 29999999999999999999¢9

28 9999999999999999999992 99999 2999999999999699999999%

29 9999999999999999999998 99999 8999999999999999999999

30 9999999999999995999999 99999 9999999999999999999999

(S) Fig. 44—Pj of a 3000-m? target at 1600-n.mi. range in crosswind
sea clutter, 0y = -23 dB

RADIAL SPEEL(KNOTS)
030 =25 =20 <15 e}¢ 5 0 5 10 15 20 25 30

] §9961 37973 16999

6 §9999883 15999514 38899999

7 §999999944 1699561 1499999999

8 §59999999964 3899983 169999999999

g 5999999999972 4999994 2799999999999
10 §9999999999983 96969 389999099099999
11 §999999999V9994 69996 199999999999999
12 §999999999999951 1799971 150999999999999¢
b G999999999999996 1699984 609999009999099¢
14 §9999999999999992 2899682 29999999999990999
15 §999999999Y99999¢8 3999693 8999999990999999¢%
16 $99999999999¥99984 99999 48999999999999999¢9
17 §999999999¥99999991 99999 1999999999909990999
18 §999999999999999995 99999 899999999999999999¢
19 $596999999999999999% 99999 6999999999999999909
20 §99999999999999999¢2 99999 2999999996999999999¢9
24 59999999999999999992 69956 299909999999999990999
22 §9909999999999999997 1799597¢ 79099990999999996999
23 $999999999Y99099999R 76997 89899999999999999999
24 §99999999999999999993 89998 39909999999990099999%
25 §99993299399999699994 89998 49999999999999999909¢¢
26 §9999%099909999999999¢ 89998 $9090999999999909909699
27 $999999999999999¢999¢ 96999 $999999999999999909¢9
28 §9999999Y99999999999¢ 98999 $90099999999999999999
29 $99999999999990969999% 99999 5999899999999999999999
30 G999999999Y999996999G¢ 99999 6999999999999999999999

(S)Fig. 45-P, of a 3000-m? target at 2000-n.mi. range in crosswind
sea clutter, 0y = -23 dB
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RADIAL SPEED(KNOTS)
=30 «25 <20 =35 el0 5 0 8 10 15 20 25 g

999999999999%5 1559999999999999999999551 5599999999999¢
999999999999997]) 37999999999999999999973 1799999999999999
99999999999990983 14899999999999999999841 18999999959999999
999999999999999994 269999999999999999962 499999999999999999
99999999999999999961 T7995999999999999997 1699999999959999999¢
9999999999999999999114899999999999999984119999999999999999999
9999999999999999999825999999999999999995289999999999999999599
9999999999999999999932699999999999999662399999999999999999999
9999999999999999999993799999999999999973999999999999999999999
9999999999999999999995899999999999999985999999999999999999999
99999999999999999999986599999999999999956999999999999996999999
9999999999999999999999599999999999999959999999999999999999999
99999999999999999999997999968999999999979999999999999999999999
9999999999999999999999799999999999999679999999999999999999969
9999999999999999999998879999999999999789999999999999999999999
999999999999999999999998999999999999989999999999999999999%999
9999999999999999999999989999999999999899999999999999999999999
9999999999999999999999999999999999999999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999
999699999599999999999999999999999999999999999999999999999%999
9999999999999999999999999999999999999999999999999999999999699
9999999999999999999999999999999999999999999999999999999999699
99999999999999999999999999999999999999999999Y9999999999999999
9999999999999999999999999999999999999999999999998999999999999
9999999999999999999999999999999999999999999999999999994999999
9999999969999999999995999999999999999999999999999999999999999

(8) Fig. 46—P of a 50,000-m? target at 500-n.mi. range in crosswind
: sea clutter, gy = -23 dB

RADIAL SPEED{(KNOTS)
«30 =25 =20 <15 «l0 5 0 5 10 15 20 2% 3p

999999999994 3999999999999999993 499999999999
99999999999995 155999999999999999551 59999999999999
9999999999999971 179999999999999997} 1799999999999999
99999999999999982 38999999999999983 28999999999999999

9999999999999999%4 149999999999999994 1 499999999699999999
9999999999999999995 1999999999999999] 5999999999999999999
99999999999999999961 26999999999999962 16999999999999999999
99999999999999999997 7199999999999997 799999999999999389999
999999999899999999982 1399999999999993) 289999999999999959999
999999999999999999993 14999999999999941 399999999939999999999
999999999999999999999 599999999999995  999999999999999999999
9999999999999995999994 299999999999992 4999999999999999999999
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(8) Fig. 47—P; of a 50,000-m? target at 1000-n.mi. range in crosswind
sea clutter, 05 = -23 dB
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(S) Fig. 48—P, of a 50,000-m? target at 1500-n.mi. range in crosswind
sea clutter, 04 = -23 dB
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(S) Fig. 49— 2P, of a 50,000-m? target st 2000-n.mi. range in crosswind
sea clutter, 0y = ~-23 dB

41 SECRET




et IR

TR,

™

PR rwgye

EWESIRIT

B A EN

TRy

PRES

A RN S CE L )

RN

SECRET

JON DAVID WILSON

v e

qP 85~

= Y0 “3apnpo eos

PuLassod U1 19318y ;uL-000¢ ¢ Jo Pq ansodwog—1g ‘B4 ()

ot

(SLONX) g33d4S viavy

Sl

0

SC 0?

-

IHW 6
1WU 00S

ZHW Z1
"IN 0001

THA G

WU 00SH

ZHN 81

s

D

'Y 0002

0l S
/ILQ_

0

0’1

0l

o

NOILD3130 40 ALIMEYE0Ud 3LISOdWOD

pulmssox u jo81e) ;wW-000¢ © jo Py asodwop—0og B4 ()

og

dp L1- = %0 “@oynp ees

(SLONX) 0334S IviGVH

R T T T T
IHN &
‘NN 00S

IHN GI

2
e

1N U 00sH

ZHN 81 \

"INV 0002

o1

0

o1

NOILD3130 40 ALITEVAOHd ILISOINOD

42

SECRET




SECRET NRL REPORT 7765

below 13 knots if 0y = -23 dB. The composite P;’s are limited at long ranges by the
probability of propagation. Thus, the composite P; would be raised by any feature which
improves propagation, such as allowing multiple-bounce propagation or increasing power.
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