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This technical note presents tables and plots of an expression

presently in use in prediction models at the Naval Undersea Research

and Development Center, San Diego, California.
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Its purpose is to present
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This report presents computer determined tabular and graphical

evaluations of the backscattering of low frequency sound from the
sea surface. Computations were made using the empirical expressions

of Chapman and Harris.

Part I contains tables giving the scattering strength as a function
L)

of grazing angle and wind velocity for 18 frequencies (.5 to 20 kHz).

Part II contains plots of this same data.

The equation used in these calculations is

S = 3.3 B log (P/30) - 42.4 log B + 2.6

where
1/3
B = 158/(vf ) .58 .
S is the surface scattering strength (db/sq yd), ;
: 3
P is the grazing angle in degrees,
f is the frequency in Hz,
and

v is the wind velocity in knots. :

The above equation was determined from measurements made in winds ]

from zero to 30 knots and with frequency in octave bands from 400 to 6L00 Hz.

For completeness, computations have been made for some cases which fall

S e it e,

outside the data limits of the original analysis. Similarily, no attempt
has been made to place a small angle lower limit on scattering strength

resulting from near surface bubble or biological scatterers.
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PART I - TABLES

—

The surface scattering strength (dB/sq yd) is tabulated as a

function of the grazing angle (degrees) and the wind velocity

(knots) for 18 frequencies. There are two pages for each freqguency.
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tE SURFACE SCATTERING STRENGIH (DB/SNYD)
P REQUENCY 5 KhZ
I E ANGLF WIND SPEED (KTS)
LE (DEGREES) 20 27 24 26 28 30 32 S4 36
gh
FE 2 89D SA6uD 63,8 61,6 ~59.6 =57.B =bb.d 54,7 ~5B.3
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SURFACE SCATTFRING STRENSTHE (DR/SNYD)

FREQUENCY 1.0 KR7? ]
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! SOURFACE SCATTFRING STRENGTH (DH/SNYD)

TREGQUENCY 1.5 Kh?

ANGLF WIND SPFED (KT53)
(DEGREES) 2 4 6 8 10 12 14 16 18
2 -456.9 -116.%5 -98.2 -87.0 -79.,2 ~73.3 -~68./ -64.8 <-61.6

4 -19%1.4 -499.4 -g4,7 =75,6 -69.2 ~64.,3 =~60.4 =~57.2 -54.5
6 ~116.58 -89.4 -7¢,R =68,9 -~63.3 -59.0 =-95.6 <~52.7 =-50.3
8 -405.9 -8B2.4 -71.2 =64.,2 -59.,1 -55,3 =92.¢ =49.6 =-47.3
10 -97.7 -7/6.9 <-66.9 =60.5 -55.9 -~67.4 =-49,b -47.1 -45.0
L2 -90.9 -72.4 -634.3 =57.5 <53.3 -50.,0 =~47.9 =~-45.1 -43.?
1 14 -85.,3 -¢8.6 -67.3 =-54.9 -51,0 ~48.0 =-4o.> -43.4 -41.6
16 -80.3 -65.3 =B/ ~52.7 -49 .4 ~46,2 -43.9 -41.9 -40.?
JB -761(' "f‘2c4 e ‘;.4 ‘508 -47,4 '44.7 -42‘9 '40-6 "3900
20 -72.14 -%9.8 -%54¢,3 =~49.1 -45.6 -43,3 =-41.< -39.4 -37.9
22 -68.,6 -57.4 -51.5 <-47.,5 -44,5 -42,1 -40.1 -38.4 -36.9 3
24 -65.4 -55,3 -45.8 -46.1 -43.2 -41.0 =-$9.1 -37.4 -36.0
26 -62.5 =53.3 =~-4%.2 ~44,7 -42.1 -39,9 ~-38.1 =-36.6 -35.2
28 -59,7 -21.5 ~44.8 =-43.5 -41.0 -38.9 =-37.2 =-35.7 -34.4
S0 -57.2 -49.8 -45.5 =~42.4 -40.0 -3IR,0 =-%6.4 =-35.0 -33.7
42 ~54.,8 -4B.2 -44.2 <-41.,8 -39.1 -37.2 =-55.6 -34.3 -33.1
64 ~52-6 "’1607 '44.-0 '40.3 '38-') '36.4 '5[‘09 -3300 "32-4
36 "5005 “"5'3 '4]-9 '\5904 ‘37-4 -3")-7 -6402 _33‘0 -3108
S8 ~48,5 -~44,0 -40.R =-38.5 -36.6 =-35.0 -83.6 -32.4 -31.3
a0 ~46,# -~22.7 -3«.,.8 =387.6 -35.8 =-34,3 -$8.U -31.8 -30.8
42 «<44.8 ~61.5 =3B.,9 =-36.8 -35.1 -F&.7 =824 =318 =-30.3
44 ~-43,4 ~20.3 -3R,0 =86.1 =-34,4 -3¥,1 =-31.8 =-30.8 -29.8
46 il ok SAND wRod . ~85.Y wEE.E %D =8i.5 +30.8 «-2%.300
48 -39,9 -*8.72 -3%6.3 -34.6 -335.7 -¥1.9 -S0.8b -29.8 -28.9
§
50 ~S9B.4 ~<72.p -35.5 =34,0 -82.f -31.4 =80.8 =29.8 -2&.5
52 86,0 -536.2 =34,7 =383.3 -3I?2.0 =-30.9 =-29.8 -28.9Y -28.1
54 ~85 .65 ~5H.3 =34.0 =92.7 -81.% =-30.84 =29.4 -28.5 -27.7 1
56 «J34,7 =t4,4 «3¥,.3 =-82.1 <$i.0 =p29,9 =29,0 =-28.1 -27.3 9
58 «32.0 ~483:85 =372.6 =81.5  =30.4 ~29.5 =28.5 <27.¢ -26.9 §
60 «S81.6 =22.,7 =31.,9 =81.0 =30.Nn =29.0 =28.1 =27.8 =26.6

64 -29,3 =k v il -3N.7 -29.9 -29.0 -?K.,2 SN -26.6 -¢5.9
¥ 68 «Z27.n -:9.6 <-2%.5 =28B,9 -28.1 =-27.4 =26.7 =26.0 -25.3
@ 1 w24,9 «78.2 <=28,4 =27.9 <=27.3 =726.6 =26.0 =-25.8 =24.,7
[ -
' 5 /6 22,0 <«;6.9 =-727.3 =27.1 -26.5 <=725.9 =25.9 =24.7 -24.1%
i 82 «20,1 «?5,0 =2%.,9 =25.8 25,4 =p6,9 =24,4 <«23.9 «23.4
¥ 90 «16.7 =/,2¢7 «24.9 =24.8 -24.% <23.7 =23.9 =22.9 -22.4

(. 9




SURFACE SOATTERING STRENGTH (NR/SOYD)

f FREQUENCY 1.5 KHZ
) : ANGLE WIND SPEED (KTS3)
: (DEGREES) 20 22 24 26 28 30 $2 34 36
3
3 2 -58.R -h6.4 -84.3 =-52,3 -50.6 =49.0 -47.06 -46.2 =-45.0
4 =521 -50.00 -4%,2 =-46.6 -45.1 -43%,7 -472.4 -41.3 -40.2
6 -48,2 -46.3 -44.7 ~-45.2 -41.8 -4G.6 -99.4 -38.4 -37.4
k i & ~-45,4 -43.7 -42.2 =-40,8B -39.5 -38.4 -37.85 -36.9 -35.4
L 10 ~43.92 -41.6 -471.2 -88.,9 -37.8 -6.7 -$5./ -34.85 =-33.9
E - 19 -41.5 -40.0 =28, -37.4 -36.3 =35.3 -3i.9 -33.% -32.6
E 14 S40.0 386 <3P n =%56.1 ~3B.4 -x4)4  S33.2 <-B2.4 ~31.6
E .6 -58.; ’07.3 ‘-\5’301 —65.0 -;54.f‘ -1;5-1 _»‘2-2 -31’4 -3006
[ 18 -37.5 -36.% -35.,1 -34.0 -33.1 -%2.2 -381.8 -33.6 -29.8 :
20 -36.5 -45,2 -34,2 =38.2 -32.7 =-31.4 -30.6 =-29.8 -29.1
22 -85.¢6 -*4.4 -3%,3 =-382.4 -31.5 -30,6 -29.Y =29.1 -¢8.5
24 -34. -*3.6 =-32.6 =31.6 -30.8 =-30.0 -29.2 -28B.5 -27.9 ;
_ 26 -84, —%2.9 =%1.9 =381.0° -30,1 -29.4 -28,6 =-27.9 -27.3
| 28 -33.3 -382.2 -31.2 -30.4 -29.5 -26.B -28.1 =-27.4 -26.8
! A0 -32.6 -1.6 =306 29,8 =29.0 @ =28.3 =27.6 -26.9 -26.3
5? -\52..’\ “100 -3”.1 "29.5 ‘28.‘3 '27-8 -27(c1 '26-5 '2509
sS4 -31.¢4 -/0.4 -0, =28.7 -28.0 =-2/.,3 -26.6 =-26.0 -¢5.5
36 -30.8 -29.9 -24,9 =28,3 -27.5 -26.9 -26.2 =25.6 -25.1
1 $8 -30.3 -729.4 -28B.6 <-27.8 -27.1 ~-26.5 -25.8B -25.2 -24.7
- ap -29.R -.8.9 =2A.1 =-27.4 -26.7 =P6.1 -¢%.> -24.9 -24.3
49 -29,3 =2B.5 -27.7 =271.0 -26.3 =25,7 <=25.1 <24.5 -~24.0
44 -28.0 -28B.1 =278 =26.6 ~25.9 =25.8 -24./ =24.2 =23.7
46 -728.5 ~27.7 =2F.9 =26.2 =-25.¢ -25.0 -24.4 -23.9 =-23.4
. 48 ~28.n <27.83 -26.5 =25.9 -25.3 <=24,7 =-24.1 =-23.6 =23.1
; 50 -27.6 ~76.9 -26,2 =25.5 -24.,9 <-24.3 -23.8 =23.8 -22.8
: oY) ~27.% ~26.5 =25.9 -25.,2 <-24.6 =-24,0 =-23.5 =-23.0 -22.5
{ 54 «26.,0 ~P6.7 -25.5 =24.9 -24,3 =23.8 =23.2 =22.7 <«22:3
R - 56 -26.5 =~2H5,9 ~25,9 -24.6 -24.0 <=73.5 =~-23.0 =22.5 -g2.0
4 oY “Z26.? =~35.,5 =~24,9 =-24.3 -23.,7 ~23.2 =-22.7 =22.2 -21.8
£0 w2%5.0 « 8,2 wDd.h ~24.0 <=23.5 =9%.0) =22.0 =22.0 =21.5
A4 w25 .% 4l =P80 2dEnD  =23.h =22.5 =22.U0 =21.%5 e2i.1
; A8 =24,7 =-4,7 -p3.,58 =23.,0 =22.5 =32.0 =21.5 =21.) <20.7
R i, -24, ~ 3.5 PR =P, wgP k) =Pl 6 Tl el S 2007 <20.3
i /6 =236k  “r8ut =Z2P.85 =e2.,1 =21.6 =P1,1 =207 =208 ~19:9
; p) ~w22,8 =pP.4 «P1.9 =21.4 <P1.00 ~PU.6 =#0.2 =19.8 =19.¢4
- YN «21.9 =~71.8 =271 ~20.6 =20.2 =19,8 =19.5 =19.1 =18.7
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,;§ e
|
7 ,'
SURFACE SCATTERING SIFENGTH (NE/SNYD)
FREQUENCY 2.0 KH#
ANGLF WINPT SPEED (KTS)
(DEGREES) 2 4 6 # 10 12 14 16 18
5 ~450.% -111.9 -64.3 =~83.6 -76.1 =-70.4 =-65.9 -62.¢ =~-59.1 ‘
4 -126.4 -95.7 -81.6 -72.8 -66.h -6£1.9 =5 R -55:0 ~52:3
6 -112.2 -R6.3 -74.1 -66.5 -61.0 -56.9 =9%%.5 =-50.7 -~48.4
8 ~402.2 -79.¢ -6#.B -62.0 -57.1 =-53,% =50,8 =47./ -45.6
70 -94.4 -74.4 -64.7 =-58.5 -54.0 -50.6 -47.B <-45.4 -~43.4
12 -88." -70.1 -h' .3 ~-55.6 -51.5 -¢48.3% -45,/ -43,5 ~41.6
14 -82.7 -66.% -5x,5 =53,2 -49.4 -46.4 -4¢,0 =-41.9 -40.1
Th =84 ~-63.4 -56.p -51.2 -47.6 =-¢4,8 -47.5 -40.5 -38.8
.8 -74.0 -A0.7 -53%3.8 =-49.3 -46.0 -43,3 -41.1 -39.3 -3%7.7
20 =703 --8.2 -51 .9 ~47.7 -44.,5 -42.0 -$0.9Y -38.2 -36.6
2 -67.00 ~%6.0 <-5(.1 ~46.2 -43.2 -4, <-38.9 =-37.2 <35.7
24 -63,G -~4.0 -45.5 ~44 .8 -4z.C =HSIGRS, ~ 87 7 =368 ~-34.9
26 ~-61.4 =82 e 1 -47 .1 ~43,6 -40,¢ -2k ,R =387 +0 -35.4 ~54.1
| 7R -28.6 -%0.4 -45,7 -42.,4 -39.9 -37.9 =~36.2 =34.7 =-%3.4
' 50 -56.7 -48.8 -44.4 -~41.4 -39.1; =-27.0 =35.4 =34.0 -32.7
82 <9359 =473 -43.2 =403 -38.9 e, =340  =3B.3 ~32.1
RY:! -91.8 -45,8 -4z .1 ~-39.4 -87.2 =855 -354.0 =-32.6 -31.5
56 -49,8 '~44,5 -41,1 ~-38.5 -$6.5 -34.8 -33.8 -32.0 +-30.9
S8 =47.9 =482 =404t =87.7 =35.7 =34.1 -$2.7 =31.5 -30.4
40 -46,1 -42.1 -39.,14 <+~36.,9 -35.0 -33,5 -32.1 -31.0 -29.9
42 -44,4 -40.,9 -3f£.2 -86.,1 -34.4 -27,9 =-31.6 =-30.4 -29.4
44 -42.8 -19.8 -37.4 -35.4 -33.7 =R S =83 =30 .0 -29.0
46 -41.,3% -3%B.8 =-36.4 -34,7 -33.1 -21.8 =-380.6 =-29.5 -268.
48 ~89.8 -3%7.8 =-3~.R -84.0 =-82.5 «1.2 =-80.1 =-29.0 -%B.1
50 -38.4 -36.8 -35.0 <-33.4 -32.71 =-0.7 =27.6 =-28.6 -27.7
52 «S Ly =859 =@A.3  =B2,8 31,4 =32 =29.7 =PBGZ =27.3
4 -35.7 -25.1 376 =92.2 =30.9 -722.B =28.8 =27.8 <=27.0 E
'
54 -84,4 -%4,2 -32,9 <-81.6 =-30.4 -2G6.3 <=28.9 =27.84 -26.6
58 =589 ~%3¢d #Fze3 =dlal =290 =PRIG  =@7 Y =Pl =263
o0 =320 =8Z2.6 =31.7 =80,95 =«29.5 «2x.8 <=27.6  =26.7 =25.9
64 «29¢f =51¢1 -2i.6 =29.5 28B.,~n =27.7 ~Z6.8 =26.0 -25.% 4
;) 27 .k -+9¢7 -29.3 -28.6 <27.2 -26.49 =2b.¢2 =25.4 -24.,7
7D =297 =284 8 =PRWZ =277 =PV, “0k .2 =29:H =24.8 <%4.5
/6 w258 =273 «27% =26.,9 =26.v =~7H.6 =26.9 =284.8 <23.6%
Ko L Gk =%, Q  =ES5,7 =25/ «pd & “P8,0 SP2FH  =22.6
90 Sk T % --3.1 24,5 =pgqd PF &P, 9 =BKE =PI - SPROS SRR
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ANGLF
(DEGREES)

[0 JE “NAN |

14
16
18

20

24

44
46
48

50
52
54

56
58
60

64
68
/2
76
F2

Y

20

-%96.4
=58 0
'4602

-43.7
-41.6
'40o“

-\58.“
-387.%
"\56..‘

-35.%
"34.4
«33.4

-$2.0
-82.7
-31.4

~31.n
-50.4
-29,¢

-29.4
-7¢8.0
-28.%

-28.+
-27.7
-27.%

-26.94
-26.5
’26':;

-25,$4
-25.%
-25.7

-24.¢4
-24."
-23.%

2850
=224
-21.5

SURFACE SCATTERING STRENGTH

[
L
S
. o
n >

FREQUENCY

WIND SPFED
26

24

-5?00
-4(402
‘4?09

n

-4C.,
-38.7
-7

N OO
NN

-35.9

-25.
-25.
-24,

o = b

-24.5
«24.9
=79

=779
-72/.4
=220

AN S

-50,
-44,

-41

-39.
-37.
-36,

-34
~33
-2

-32.

-31
-30

-29.
-29.

-28

-28.
=27.
=27.

=26.

-26

26,

=25.
=25
=25

-24.
-24,
-24,

-23.
=S,
=23,

=&,
-22,
=21

=izl
-Zu,
-20.,

4
(e

oGl

O TN O T~ e I CAI

X W

L v W~ O C Ll - L=l e 2 = U O [T &

S

2.0 KKZ

(KTS)

8

-48,
-43.
-40.

-2G.
-28.
-28.

-27.
-27.
-26.

-26.
=25,
-25.

-25.
-24.
-24,

-24.
-23.
-23.

-23.

=284
'?-20_

-22.
-21
-21.

4
o
o

1

.9

K]
9

~

~N A

FIEr

H X -

a

=99 .10

-2(».
-19.

(nH/SnYD)

30 Si@
-46.9 -45.4
-41.8 -4(,0
-38.9 =S D)
-36.8 =~4%5.0
=352 =54 -2
~33.9 =d82.9
-3208 -\51-9
~31.8 -~34.Y%
-30.9 =~380.1
=-3C.2 -2()'4
“29.5 =28.7
-26.9 =~28.1
S o WA o)
-27.7 =27.0
=27 2 =260
-26.8 <~2¢+~.1
=26.58 | =25/
~25,9  =Z5.9
~25.5 -z4.9Y
=952  =24.2
-24.8 ~-24.¢
-24,5 -238.9
-24,1 “-238.6
-23.8 =23.9
~23.5 =23.U
I T R e A A
=23.0 =224
=92l  SddNE
=22:5 =219
“DPee =23
=21:7 210
P48 =20WE
~20.9 =20.4
= Plle S =il
-20.0 =19.9
=193 “1lBeY

34

-44.1
-39.5
-36.7

-34.8
-33.95
-382.1

-31.0
-380.1
=29.9

-28.6
-28.0
-27.4

-26.9
-26.4
=25 .9

=25.5
=251
-24.7

-24.9
-24.0
-23.6

-23.38
-23.0
-22../

= 2P
-22td
=219

-
=21 D
=20 .2

«20.8
-20.4
=20.0

-19.6
=191
-18.5

36

-42.9
-36.4
-35.8

'3309
'\52";
-31.3

-30.3
-29.4
-28.6

"2709

-23.8
-2%.4
-23.1

-?20R
-22.5
"2?02

'22.0
S
=2l oS

'?10?_
-21.0
-20.8

-¢0.4
'C‘OGU
'19.6

'19.?
-18.7
'18.1




T T Ty

ANGLF
(DEGREES)

AN

o

16
12

14
16
18

20
22
24

26
28
S0

32
64
36

58
40
42

44
46
4R

50
52
54

56
58
50
64

68
12

76
6?2
90

2

=145, 72
‘122.6
-109.1

-99.5
-92.n
-85.4

-80.%
-76.3
-72.4

-68.090
’65'-]
-62.8

-60.1
=Sy
-55.4

-530?
-51.7?
-49.3

"4705
-450R
'4401

-42 .6
-41-"
’\-5907

-38.%
-87.n
-$5.7

-34.%
-33.4
’62a'-)

-850 .1
-28.1
-26.1

-24.3
-21.9
-18.7

SUIRFAC SCATTRRING

-198.4
’Q2'9
-58.9

’/70‘5
’/205
-6b.4

-65.0
-‘E.n
-Y% .4
-‘)700

-54.9
-52.9

-51.2
-49.5
‘4600

'46.5
‘4502
‘43.0

-4?.|7
-41.5
-4U.5

1

£9.4
38.4
37.5

46 .6
'(5-7
-14,8

24,0
-55.8
-42.5

-31.0
"’/‘907
'7‘804

STRENGTH

2.9 KHZ

WIND SPEED (KTS)

FREQUENCY
6 8
-9‘.‘.4 —8110
-7“,? -70.7
~72.0 -64,6
-67.n =-60.3
-64.0 =57.0
-54,8 -24 . ¢
-57.1 =51.,9
-54.7 =-49.9
-5?c6 ‘46.2
-5N,R -46.,6
-44,9 =-45.,2
-4/.6 =-43.9
-4h .2 -42.7
-44.,9 -41.,6
-4:‘:06 —40.6
-47.5 =-89.6
-4+ ,4 -38.,7
‘4“.4 “67.6
-3¢.5 -37.0
35 .k 36,3
=37 .7 =85.5
-3+, =-34.8
-36.1 =384.2
-35.3 -83.5
-24,6 =-32.9
"35.9 '52.5
-33.3 =-31.8
~32.6 =91.,2
'S;OO '30.7
-31.4 <=30.2
=308 “29.2
-72¢.9 =28.3
“P8.P =27.%5
=27y =P
#J0 .9 =295
-94.9 =24.2

10

-73.7
-64,6
-59.3

=55 .5
-52.6
-50.2

-48.2
-46.4
-44.,0

-43.5
-42.2
-41.1

-40.1
‘3901
-38.2

-37.3
'\56.5
—SSOR

-35.1
-34 .4
-33.8

-33.2
-32.4
-32.0

-31.5
-31.0
30,5

=306.0
-29.5%
-29.1

-28.?
-27.4
’26.7

-26.,0
-25.0
-23.8

(nBssaybd)

-31.7
-23.2
~36.7

=29
-?29.3

=289
-76.4
-28.0

=20 S
=26.6
259

-25.3
-04. 4
"?305

14

-b3~d
-56.9
-52.0

-48.9
-46.4
-44.5

-42.8
-41.4
-40.1

-39.0
=S
-37.0

-36.1
-35.9
-%4.6

-85.9
-33.2
-32.06

~32.U
=31.2
-.5100

-30.4
-50.0
-29.°

-26.1
-¢8.6
-28.¢

-27.8
- [
=2

L7864
AN
“?5ed

=24.2
~23.7

16

’60#2
-53.9
“4902

-46.4
-44.1
-42.3

-40.8
-39.4
-38.9

-37.2
-3653
-35.4

-34.6
-33.8
-33.2

-32.5
=31.9
=31.8

-30.8
-30.3
-29.8

=29.9
-28.9
~28.5

-28.1
277
=27.%

=26.Y
=26.6
-26.¢

=25.6
-25.0
-24.4

~23.9
s2dl
-22.2

PENCA RO

Ll SRR 1A WA AR, B s

i it
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SURFACE SCATTFRING STRENGTH (DE/SNYD)

FREQUENCY 2.5 Kh7?

ANGLF WIND SPEED (K1S)
(DEGREES) 20 22 V4 26 Z8 30 32 34 36
2 -54,5 -52.3 -50,2 -48,4 -46,7 -45.,2 -43%,Y -42.6 -41.4
4 ~48,» -46.5 -44,7 -43.2 -41,7 -40,4 -~39.2 =-38.1 =-37.1
6 -44,9 -43.1 -4:.5 -40.1 -38.8 -37.6 =-36.> =35.5 -34.5
8 «42.4 <-40.7 =-346.3 =87.9 -36.7 =-25,6 =-34.6 =-33.6 -32.7
10 ’40'“ '<809 "3/-; ‘56.6 '35.1 ‘34.1 -6$-l '3202 -3104 |
12 ~38.8 ~37.,4 =36.1 -94.9 -33.8 -32.8 ~31.9 ~31.0 ~30.2°9
14 -87.5 -36.1 -3¢.8 =33.7 -32.7 -31,7 -%9.8 -30.0 -29.3 |
16 -96.3 -35.0 -322.8 =-$2.7 -31.7 -30.8 =80.U <-29.2 -28.4 |
18 -35.3 -3%4.0 -32.9 -31.8 -30.9 -3C.0 =-29.2 ~-28.4 -27.7 %
|
20 -34.3 -%3.1 -32.0 -31.0 -30.1 -29.3 -25.5 =-27.7 -27.0 9§
22 -83.5 -42.3 -31.3 <-30,3 -29.4 -28.6 -27.8 =-27.1 -26.4 |
24 ~382.7 -31.6 =-3(.5 =29.7 -28.8 -28.0 =-27.2 ~=-26.5 -25.9 |
, 26 -32.0 -%0.9 -3C.n =-29.1 -28.2 =-27.4 =~26.7 =-26.0 =-25.4
! ’8 -31.4 -:20«3 -2G.4 =-28.5 -27.7 -26.9 =-=26.¢4 =25.6 -24.9
:‘,0 -\500“ "908 -?é‘nﬁ_ -28.0 '2702 -20-4 ‘2‘).5 -2511 '2405
: 3
&2 -30.72 -%9.2 =?2h.3 =27.5 -26.7 -26.0 =25.9% =-=24.7 -24.1
9S4 —29.7 -’8-7 '?}-a '27.0 '26.3 ‘?5.6 “24.9 '24-6 ’2307 1
36 -29.7 -/8.2 -¢7.4 <-26.6 =-25.9 =~25,2 ~24.5 =23.9 -23.4
éa -2807 -”7.8 “?700 '26.2 '25~5 ~24.,8 -24.2 -23.6 ‘2300
40 ~2B.? =77.4 -7F.6K =25.8 -25.1 =24.4 ~25.8 <=23.8 -¢¢.7
47 “l7.R =27.0 =26.92 <-=25.,4 -24.& -24.,1 =23.D> =22.9 <=22.4
44 -27.4 --b.6 -2%.8 =-25.1 -24.,4 =~23.8 <-23.2 =22.6 -22.1
46 “27.n =r6.2 -2b.6 =24,7 -24.1 «23.5 =-2¢2.9 -22.8 -21.8 i
48 -Zb.b ‘7509 ’?Rcl ”24.4 ’23-R '?3-2 -??-b '22'1 '2106
|
50 -?6.3 _',‘C’.s "?‘3-“ -24.1 ’230‘7 '??.9 _22!\5 -21'8 '2103 V
59 -25.0 -75.2 -24.5 -23.8 -28.7 -22.6 =-Zz.1 =-21.6 -21.1 |
4 «25.6 =-746.9 -p4.2 <-23.5 -22.9 -27.,4 =21.8 =21.8 -20.8 ;
56 wlB5.% =7284,6 =23.9 =23,3 =22.7 =%22.1 =21.6 =21.1 <20.8
58 -Z5.0 -/4,3 ~2%.6 -25.0 -22.4 -21.9 -¢1.9 -20.9 -20.4
0 eZbe7 =pGs0 =P34 =22.7 =22.2 =P1.6 =211 -20.6 =-20.2
64 ~24.1 ~73.5 -2P.m =22,3 -21.7 -51.2 -20.7 -20.2 -19.68
68 28 . F -248.0 -7 .4 -21.8 -21.8 =-9Pu,R =200, -19.8 =-19.4 |
/9 ~28.1 =22.5 =P1.9 =-21.4 =-20.9 =?2C.4 ~19.9 -19.% =-19.0 1
/6 «22.¢ =72.0 -?1.% =-21,0 -20.% =-%0.0 -19.% -19.1 -18.74
K7 «21.0 -'1.4 -27",9 =-20,4 -19.9 -3¢.% -19.U =-18.6 -18.2 {
<N =214 -0k “71's? ol 1 N ~16 .72 A 18" -18.0 ~17.6

1k }




SHRFACH SCATTERING STRENG W (Nk/SnNYD)
FREQUENCY 3.0 KHZ
ANGLE WIND SPEED (KTS)
(DEGREES) 2 4 6 8 10 1?2 14 16 16
2 '142-('\ "1507 "8(.331 "79.0 -71.8 '(‘6.4 '6?.‘ '58-6 '5506
4 ~119.4 -40.7 =77.3 =~69.0 -63.7 =58.5 =-94.9 -51.9 -49.4
6 ~106.6 --2.0 =70.,4 =~635.1 -57.9 -8%,9 =50./ -48.0 -45.7
] S0P x =788 -g5.5 ~BY.0° 2543 LEh. &  -&T.2 ~45.5 ~#%.7 :
10 <90.7 -71.0 -61.7 =55.8 =-51.4 -48,1 =-45,4 -43.1 -41.1
12 -84.2 -47.1 =-58.6 =98.1 -49.1 -46.,0 -4%.> -41.8 -39.5
l4 ’79.‘1 "‘3-7 "5""00 '50.9 ’47-? ’4“-3 -41-9 ’3909 "38-.1 4
! 16 -75.0 -60.9 -5%,7 =-49.0 -45.5 =-a4a7,7 -40.> -38.6 -36.9 :
18 -71.2 -58.3 =-%1.,7 <-47.3 -44,0 -41.4 -59.,8 -37.4 -35.09
§
?0 -67-8 '%6-1 "49~° "45.8 -4?.7 ‘40.2 ”\58.2 '36.4 ”3409 \
) -64,7 -54.,0 -4KR.,3 -44.,4 -41.5 -29,1 =-87.2 =-35.5 =-34.0 ;
dq ‘6100 “';201 '4(‘-8 -43‘1 '40»‘1 -3811 -360\5 -34n7 “33'3 ;
26 -59.2 -“0.4 -4%5.4 -42.0 -39.3 -37.2 -35.4 -38.y =-32.5 '
| 28 6.9 =4B.8 =+44.,9 =40.9 -38.4 =~B6.4 ~-&4./ -33.2 +31.9 £
! 50 «54.7 =67.3 +43.0 ~39.9 ~37.5 =%5.6 -33.,9 -32.5 -31.3 £
{ $2 “GF.8 «4549 =#1.§ =890 ~B36.7 AF4.8 85,8 =31.9 +30.7 1
! o4 -50.7 =-44.6 =-47(.9 -38,1 =-35.0 =34,2 =-82.6 =-31.8 ~-30.1 :
$h ~-48.A -43.4 -39,9 -87.3 -35.2 -33.5 -32.u =-30.7 ~-29.6 § |
! 3
58 w879 =42.5  <BG.B  ~36,5 =345 =306 =81.5 ~30.2 ~29.4 |
4Q -45.,4 -41.1 =-3%,9 =35,8 =33.9 =~32.3 =-50.9 =-29.7 ~-28.7 |
a2 ~-45,60 -40D.1 -~37.3 -85.1 =-33.3 ~31.7 =-%0.4 -29.5 -¢8.? g1
i aq AP A 301 =ZR.E B4 A 82,7 ~B1.3 ~25.9 28,8 =27.8 i
4“6 ~40.,6 -48.,1 ~35.,7 =-33,7 -32.1 =30.7 =29.9 =-28.4 -27.4
; 48 «39.4 =37.2 -35.0 =-33.1 =-31.6 ~-30.2 -29.U -28.0 -27.0 i
] :
%0 -8B.% -56.3 -34.3 -32.5 =31.1 =-29.8B =28.6 -27.6 -26.6
; 52 3Tt =5848 =334 82,0 <30.6 =29.3 =2B.2 =27.2 «26.3
] 54 -85,k -%4,6 =3%.0 -31.4 -30.1 =-28.9 <-27.8 <26.8 -26.0
E 56 -84,A =-s8.0 -37.4 =-380.9 -29.6 =-28.5 ~27.4 -26.5> -25.6
4 “8 -\stuu) "3-1 '31-‘% -30.4 "29-; -?6‘01 -2701 -2001 -25c3
60 =J2v8d =~B2:i84 81,7 ~29.9 =28.7 =pP7.7 “26s7 *=25.8 =£5.0
; 4 “30.8 =-1.0 <-2Neq4 =29.0 =-27.9 =26,9 =26.U <-~25.2 =-24.4
i 6HR 288 =987 =2%.0 =28.1 =27.7 <«26.3 <=25.4 <“24.6 -23.9
= 7 -26.,~ = B.4 -2%,1 -27.83 -26.4 =25.6 =-24.8 -24.1 -2£3.4
_ /6 “24,R =,7¢8 =279 =26.5 <25.8 =95, =<24.¢2 =<23.H% =-22.9
- Y w222 =088 «D5.6 25,4 P4 =PA. 1 =PF.H ~22.8 «gP.%
90 «1F,% =PJ K =24.,F 24,1 %285.6 =PF.1 *€P2«D =LY =21.4
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M 1]

1
{
> |
! SURFACF SCATTERING STRENGTH (NB/SnYD)
FREQUENCY 3.5 KHP
ANGLEF WIND SPEFED (K1S)
(DEGREES) 2 4 6 8 10 12 14 16 18
2 =§38.9 ~103.4  -BF.2 =77,3 =~70.3 ~p5.0 -60.8 <57.3 <-54.4
4 -]171/ -n8.9 =75k '67.6 "6]-&! -57.3 'bé-d -50.8 -48O3
6 -404.5 -20.4 -64.p0 =-61.9 -56.8 -852.8 =-4%./ -47.0 -44.8
8 -95.5 -~/74.4 -64.3 =-57.9 -53.2 =-49,7 -46.8 =-44.85 -42.3
0 -88.% -49.,7 -6fi.6 =54.7 -50.5% =-47,2 =-44.Y -42.2 -40.3
12 -82.2 -nH.9 -57,6 =-52.2 -48.7 -45.2 -47./ -40.5 -38.7
ia4 -78.n -#2.7 -55.0 -50.0 -46.4 -4%5,5 -41.1 =-39.,1 -3%7.4
16 -73.8 -£9.9 -57.8 -48,2 -44.,7 47,0 -3G.7/ -37.8 -36.2
18 ‘7001 '5705 “5["9 -46-5 -43-3 "40.7 '58.0 '36./ "350?
20 -66.R -55.,2 -4G.19 =450 -42.06 -39,5 =-97.» =35.8 -34.?
2? -63.¢6 -=3.3 -47.4 -48.7 -40.8 <-38.5 -36.95 =34.9 -353.4
24 ~61.1 -51.4 -4+,,4 -42.,5 -39.7 -37.5 -385.6 -34.0 =-32.7
Z6 -58.6 -49.8 -44.8 =-41.4 -38.7 -36.6 =-34.8 -33.3 -32.0
28 -5%6.3% -¢8.2 -4%,4 =-40,3 -37.8 =-25.,8 -34.1 -32.6 -31.3
, S0 -54.,2 -¢6.B -42.4 -39.4 -37.0 -3%.0 -383.4 =-32.0 -30.7
| .
| 32 -52.4 -45.4 -41.,4 -38,5 -36.2 -34.%8 =-32./ =31.4 -30.1
sS4 ‘50.7 ""401 -4, 4 -\57o6 -\55-4 "3306 —32'01 -3008 ’2906
;)6 "48-;‘ "('\—S-") '39.4 -\56.8 ’34.7 '33.0 -\Slob '300\5 '29.]
S8 -46.8 -c1.8 -3r.5 =386.1 -34,1 -32.4 =31.0 =-29.7/ -28.6
an -45.2% -40.7 -37.,7 =-385.3 -33%.4 -%1.,8 -38G.> =29.3 -28.2
“«? -43%5.6 -1+9,7 -36.09 =-34.7 -372.8 -%1,3 -50.U -28.8 -27.8
4“4 -42.2 -<B.8 =-36£.9 -34,0 -32.3 =-XL.R -29.5 -2B.4 -27.a
46 ~4Q0.n -47.8 =-35.4 =-83.4 -31.7 -20.3 =-29.1 =-=28.0 -27.0
a8 -39.5 -~%6.9 -3%4,7 =382.8 -31.2 -29.8 -¢8.6 =-27.6 =-26.6
>0 -38.7 -%6.1 =34.0 =32.2 =30.7 -24$.4 ~c¢R.c “27:2 =269
52 -87.0 -15.3 -3+.3 =81.7 =-30.2 -2&.,9 =-¢7.8 -26.8 -25.9
4 -85.8 -4, -3,,7 =81.1 -29.R =-28.5 =-27.4 -26.5 -25.6
56 -34.6 -28.7 -3,.19 -30.6 =-29.% -p8,1 =27.1 -26.1 -25.?
YR -83.¢ -28.0 “51 «5 -30.1 «28.9 =97 .7 -Z26.1 -25.8 -24.9
én -382.% =32+8 =81.n =29.7 -2H .5 -27.4 ~726.4 -25.5 -24.4
r 4 -30.% ~ 4.9 -2 .0 -¢8.8 -2/.7 -0k 7 e -24.9 ~24.1
58 -8 .k ~29%.6 =2k.0 <27 .9 <26.4% =2¢t.0 =25.1 -24.8 -¢3.5
/P 28,8 «28.,4 PR, <«27.1 =26.7 =2%5.% *284.% <28.8 =23.0
: /6 e29.1 «r7.3 27,9 =26,4 =25,5 <24,7 =¢4.U <23.8 -2Z.6
“y wBls7  *729s7 =P5,8 ~29.,8 «P4.6 =wD3,y *P2J€ =22:5 «P¢1.9
4 yn olY9.A *PIJ¢B =243 =28.0 <23.5 <P2.9 =22:9 =21.7 =211
&
3 17
1 e




k|
|
| SURFACS SCATTFRING STRENGIH (DK/SNYD)
FREQUENCY 2.5 KHZ
ANGLF WInD SPEED (KTS)
(DEGRCES) 206 2¢ >4 26 ) 20 32 34 36
2 -51.0 -hg.b '4‘/.7 '45.9 -44.3 ’42.9 ~41.9 ’400\5 ’\59-1
4 -46.2 =-44.2 -47,.5 =-41.,0 -89.6 ~.,3 -38/.Z2 -386.1 -385.1
6 -42.5 -41.1 -36.5 -~98.,1 -36.9 -35.7 ~84,6 -33.6 -32.7 .
8 -4O-A "-(808 ‘3-7.4 -36.1 ‘34:9 ‘33-8 -3?-5 -3109 -3100 3
10 -38.4 -¢/.1 -35.8 -84.,5 -33.4 -37,4 -%1.4 -30.6 -¢9.7
19 87 .1 -35.7 -3a,4 =-83.2 -32.2 -31.2 -=30.8 -29.4 -28.7
1 14 -35.8R =-24.,5 -3%,3 -32,2 -31.1 -30.2 -29.9 -28.5 -27.8
16 -34,7 -53.% -37.3 =-381.2 -30.2 +-29.3 ~-28.> =27.7 -27.0
LR -83.8 -32.5 -31.4 =-30.4 -29.4 =-28.6 =27.6 =27.0 -26.3
20 -52.9 -%1.7 -3G.s =29.6 -28.7 =-27.9 =-27.1 -26.4 ~-25.7
22 -32.« -s1.0 -29.9 =-29.,0 -28.1 =-27.3 =~26.5 =-25.8 =-25.1
74 -31.4 -30«3 -2G.3 -28.4 -27.5 =26.7 ~26.0 =-25.8 -24.6
26 =30 .~ -29.7 2847 -27.8 -27.0 -26.2 =25y e -24.8 -24.1
' 28 -30." =-/9.1 =-2R.,q9 =27.3 -26.4 =2%,7 =~=25.0 -24.8 -23.7
i $0 -29.4 -78.6 =-27.6 =-26.8 -26.0 =-25.2 <~24.6 -23.9 -23.3
42 ~29.n -2 B,1 -27.p =26.,3 -25.5 -24.8 =~24.72 -23.5 -22.9
$4 -28.,5 -,7.6 =2f.7 =25.9 -25.1 =-24.4 =~-23.,b6 =23.2 =-22.6
56 ~28.4  =-P7.1 =-26.3 =25.5 <=24.7 <-24,1 ~-23.4 -22.8 -22.2
S8 -Z27.6 =,76.7 =2%.9 =2¢5,1 -24.4 -23,7 =235.1 -=22.% =-21.9
40 -27.7 <~-6.2 -z-.5 =24.7 -24.0 -23.4 <=272.0 =22.z -21.%
42 -26.%x =-"5.9 =-25.,19 =24.4 -23.7 -23,1 =22.4 =21.9 -21.3
“4 -26.: ~75.6 -24.8 =-24.1 -23.4 -27.8 =22.2 =-21.6 =-21.1
46 '2601. '/5-? '24'5 -Zd.b ‘2\5-1 '2’/_.5 ‘?1.9 -21-6 -2008
- 4R «295.7 =P4.9 =Z4.p «28,5 -22.8  =22.2 =-21.0 +<=21.1 -20.5
%0 =25.4 <=v4.6 =23.8 =23.2 =22.5 =P1.%¢ +-21.9 =-20.8 =-20.3
52 25,7 -~ 443 -7546 -22.9 -22.% =21 7 S € -20.6 -20.1
"4 «24.7 -/4.0 =25.3 =22.6 =22.nn =231.,4 =20.9 -20.4 -19.9
LY -24.,¢ -+347 ~2%.0 -22.4 -21.K 212 «20+6 ~20.1 -19.6
Y8 ~24,7 --3.4 -27.8 =22.1 =21.5 =21.0 =20.4 =19.9 -19.4
a0 -25.0 CRe 0, -27.5 -21.9 =21.3 =D =202 =197 -19.2
na -23,% -r2¢7 ~=27.0 -¢1.4 -20.0 ~20.3 =19.8 -19.9 -18.9
’ 6 -227.5 “. P47 =% ok =d1.,0 -20.4 ~1%.9 -lv.4 -19.0 -18.5
* re 2228 ~,1.7 =21.9 =20.,6 «20.1 -19.,6 =-19.1 -18.6 -18.2
é /6 -21.0 ~21¢d -7 R -20.2 -19.7 -19.2 1847 -18.3 -17.9
L 7 =21, 0 =20.7 s20.2 =197 -19.2 =1k.7 -18.9 <-17.6 -17.4
¢ o) -20.5% 0.0 =3°.85 =19.0 =-1b.5 =1&,1 =17./ =17.5 -16.9
®




StREAC- SCATTFRING SIRENG + (Dh/ScYL)

FREQUENCY 4.0 ¥wH7

ANGLF WINT) SPEED (KTS)
tUkGREES) 7 4 h 8 10 12 14 16 18
? "136.7 '1“1-5 ‘RH-ﬁ '75;6 -69.“ '65-8 '59.6 -56-2 ’53-3
4 <1351 -k7.4 =-74.4 -66.,4 -60.6 -56.3 -=972.8 =49.9 -47.4
6 -402.7 -/9.7 -f/.Q =60.8 -55,8 -51,9 =-4r,b -46.2 =-43.9
8 -94.n -73.2 -6%,3 =56,9 -52.3 -4K.8 -45.9 -4%.5 -41.5
10 -87.7 5847 -54%.7 -53.9 -49.7 -4¢ .4 -43%,/ -41.5 -39.6
3 12 -81.6 =~-n5.( =-5f.,7 =-51.4 -47.5 -44.4 =-41.Y =39.8 -38.0
E | a4 -76.9 -41.8 -54,2 -49,3 -45.6 -47.85 -40.4 -38.4 -36.7
: 6 -72.0 -59,1 <-57.4 -4/.% -44,n -41.3 -39.1 =-37.2 -35.6
18 -69,x ~56.7 502 -45.9 -42.4 -40.1 -37.Y ~-36.1 -34.6
I
] 20 ~-66.n -%4,6 -4K.5 -44.4 -41.,4 -3§.9 =-386.Y -35.2 -33.7
: 02 -63.1 -%2.6 -47.p0 -43.1 -40.2 =-37.9 -3A.U0 -34.8 =-32.9
Z4 -60.5 -50.8 -4%.4 -41.9 -39.,?2 -37.0 -35.1 -33.5 -32.1
26 -58,1 -49,2 -44.3 -40.8 -38.7 -36.1 -%4.8 =-32.b6 -31.4
/8 55,8 -a47.7 -42,94 =-389,8 -37.3 -35,3 -33.0 =$2.1 -30.R
30 -53.7 -46.3 -4;.0 -38,9 =-36.5 =-I4.6 <-382.Y =31.5 =30.2
52 '51.7 ‘45-0 '4(-0 ’68.0 '35o7 -3O Q -5206 -5009 '29.7
4 49,6 <-43.7 -39.9 =$7.2 -35.0 =-33.2 -d1.7 <=30.8 =29.2
$6 -84, -42.6 -3¢.,n0 =-86.4 -34 385 -32.6 -31.1 =-29.8 -28.7
\58 ‘460‘:’ "Ali,:} ':‘lﬁo? '35.7 '33.7 -3;'00 -o()oo _?9.\S ‘28-9
40 -44 .9 -0, 4 37«3 -35.0 -83 .1 -31.5 =30.% -26.9 =-27.8
a2 ~44,4 -49,4 -2f .5 -34.9 -482.5 -20.9 -Z29.0 -28.4 -27.4
44 -4?-0 '\‘;ch '3‘?;8 -63.7 ‘31.9 3 .4 -?901 -2800 _2700
46 -40,7 -37.6 =3-,1 =85.1 -31.4 =-29.,9 =28./ <-27.6 -=26.6
48 -39.4 ~%6.7 -34.,4 -82.5 -30.9 -29.5 -28.9 -27.2 -26.?
bﬂ '\58 "‘.S-Q '37’.7 "31.9 '30-4 '?_9;0 -2‘/n9 ’26-8 '2509
Py -éé.n “45.1 =32.,14 =31.4 -29.9 =-288.6 =-27.5 -26.5 <=25.5
54 -35.,8 -~-4,%3 -37.,58 =<-30.9 -29.5 =-2B.?2 =2/.1 =-26.1 -25.?
56 -$4,7 -*3.6 -3, =30.4 -29.0 =-27.8 =-26.8 -25.8 -74.9
b8 «d3 sk =428 =313 =29.9 =28.8 =27.4 =26.% =P5.5 =p4.4
60 -82.¢ -42.? 30 R -29.4 -28.7 “P T -2¢5.1 “Z%5 ¢ -24.3
n4 =30.h ~fUWR -729.7 -28.6 -27.¢ -26.4 =g -24.6 -¢3.R
AR “28.7 =96 =PK.R =27.7 =26.7 =2n,7 -za.n =24.0 =23.3
/P =27 ." -7B.4 -77:9 -26.9 -26.0 -25.1 4, -23.5 -22.R
g /6 LS8 =2P7%8 =270 *"26.2 =2%,4 8,5 =3¢ =250 =P33R
a? #2801 =PB.R «PH A =25.72 284,% 53,7 =g, U0 «pR.8 =Pi.7
9n 220e? =23y =P4,F ~2S.,9Y =25:.3 =D2.7 €.l «21:.%5 =20.:9 ]
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SURFaor SCATTERING STRENG ! H (DB/SOYL)

’ FREQUENCY 4,0 KHZ
k
a : ANGLF WIND SPEED (KTS)
P (DEGREFS) 20 2¢ X 26 28 a0 kY 34 36
Ea
ﬁ{ ? -50.8 - .B.6 =-4r.7 -44.9 -43,4 -41,9 =-4Nn,6 ~-39.4 -38.3
;’ 4 -45.:7\ ":\so"' "4“-7 '402 -68.‘4 '37-5 -\)6." '35-6 ‘34-3
| 6 -82 .0 ~40463 -3~ .R -37.4 -36 .1 -25.0 -38.Y -32.9 -32.0
|
f 8 «B9,F <N BaL <36.7 #B5.4 -B4.7 ~BB.1 o823 =~BL.2 508
I ) «37.0 -26.4 =-3%.49 -33.9 -32.R -31,7 -30.8 =-29.9 -29.1
k ) ~d6.4 -35.0 -3%.R -32.6 -31.¢ =-30.6 =29./ <-28.8 -28R.0
, 14 «9Geq  «3F.9 =32.7 -831,5 -=30,.5 =-29.6 -~B8.7 ~-27.9 =27.2
16 <34.,1 -32.4¢ -3 .7 -30.6 -29.,7 -28.8 ~¢7.9 <-27.1 -26.4
18 <33.7 -3%2.n -3r.8 -29.8 -28.9 -28.0 =~27.¢ =-26.4 -25.7
20 «32.4 <x1.2 <~30.1 =-29.1 <-28.? =-27.3 =26.5 -25.8 -25.1
Z? «31.¢ -30.4 -2y.4 <-28.,4 =-27.6 =26.7 =~26.U0 =25.3 -24.§
Y4 -80.4 =-,9.8 =2¢.R =-27.8 =27.0 =-26,2 =~25.4 -24./7 -24.1
26 «80.2 =29.2 =2R,2 <27.3 -26.5 =-25,7 =25%.U =-24.3 -23.6
b 28 -29.7 -7B.€ -27.7 =26.8 =26,0 =-25.2 ~24.,5 -23.8 <-23.?
£ i 30 -29.° -:8.1 =27.72 =-26.3 -25.% =-724,8 =-24.1 -23.4 -22.8
B
; 52 “28.8 =27.6 =26.7 <=25.9 -25,1 -24.4 <-2%./ =-23.1 =-22.5
§ 34 “28.1 -sT7e1 =26.3 =¢5.4 -24.7 =24.0 <-23.85 =-22.7 <-22.1
: 456 “27.6 =26.7 =2%.R =25.0 -24,3 -23,6 =-23.0 =-22.4 -21.R
i
; SR w2F.2 =26.3 ~P5.4 ~24,7 23,9 ~93.3 =22.6 «22.0 ~P1.%
| 40 -26, R -“5.9 7" .1 -24 .3 -23.6 -27.9 AP -21.7 -21.2
i ap “26.4 -725.% -2q4.7 -24,0 -23.3 -22,6 <-22.0 =-21.5% -20.9
| 44 -26.0 -25,2 -24,4 =23.7 -23.0 =-22.3 =-¢1./ =-21.2 -20.6
; 46 e285.7 =28.8 <P4.4 =-23.4 -22,7 =02,1 “21.5 =20.9 ~-20.4
i 4R 25,4 -74.,8 <. A =23,1 -22.4 =7 -21.¢ =20.7 =-20.1
r =0 -25.( -74.7 -P1.8 =22.8 =-2Zz.1 =-21.5 =-21.0 =-20.4 ~-19.9
; 592 «28,7 =23.9 <=22.7 ~Z2.5 «21.0 1.3 ~20.7 <20.2 <=19.7
! 54 “24,4 -03.6 -27.9 22,3 -21.6 =21.0 =-20.5 =20.0 -19.5
- Hé «24,17 53,3 =27.7 <-22,0 -21.,4 -70,8 =20, <-19.8 -19.3
b SR “28.p -'83.1 =27.4 <~21,8 <21.2 <«?20.6 =2u.1 =19.% =19.1
k c0 238 =228 =Pr.D =21.5 <20.9 ~20.4 -19.9 =-19.3 -18.9
i 44 230 =P2.3 <21.7 +=21.1 -20.5 =~20,0 ~=19.% <-19.0 =18.%
, AR “d2.5 =~71.9 =21.3 -20.7 =20.1 =-19.6 =1v.1 =18.6 -18.2
; /2 w221 =P%.8 20,8 20,3 «39.7 «319.3 =18.7 ~=~i8.3 =17.8
i /6 «21s8 =140 =208 =19.9 -19.4 <18.,9 =18.4 =18.0 =-17.8
P § P clileP =705 =16,9 <=19.4 <18.9 <18.,4 =17,9Y =17.% <17.1
| 90 c20.t =19, =-1u.2 =18.7 =~18.3 =-17,8 =17.4 =17.0 -16.6
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S RFAMS SCATIERING STRENGTH (DE/SOYUD)
FREQUENCY 4.5 WHZ
ANGLE WINT: SPEED (KTS)
(DERREES) ? 4 6 & 10 12 14 16 18
2 =183.¢ -~vy9.8 -84.,2 -74.6 -67.8 =-62.7 -bB.0 -55.2 -52.4
a *13& ~86.0 ~72%8.3 60,3 ~5%.7 =B5.4 ~51.¥ -49.0 -46.6
6 =101.2 =~77.9 =6f.9 =59.9 -54.¢ -%1,1 -48.U =-45.4 -43.2
8 -92.6 ~72.2 <-62.4 =-96.1 -51.6 -48.1 -45.2 -42.9 -40.8
- 10 -B6.7" ~A/.B =hr.,Aa =581 -49.n -45,7 -44.1 -40.9 -39.0
b 12 -80.~ -~+£4.1 -B5A,0 -%0.7 -46.5 -43.8 =-41.0 =-39.2 -37.4
} (4 -76.n -%1.1 -%<,5 -4B.6 -45.n -42.2 -$Y.b =37.9 -36.2
16 <72.n -%B.4 -%1.4 -46.8B -43.4 -40.8 -38.» -36.7 -35.0 3
18 -68.5 -56.1 =-40,4 =45,3 -42.1 -396.5 -37.4 =-35.6 -34.1
g 20 85,4 58,0 47§ ~485.9 ~40.8 ~%B.4 ~36.4 -34,7 -3B.0
! 22 -62.5% <-52.1 -46.4 =-42.6 -39.7 -37.4 =-35.5 -33.8 -32.4
; 24 -%9.,¢ -50.% -45,1 -41.4 -38.7 =-36.5 ~-84.6 =-33.1 =-31.7
{
} 26 -57.5% -48.7 -4%.8 -40.4 -37.8 -35.6 -88.9 =-32.8 ~-31.n
; 78 -55,1 -47.2 -~4-.6 -39.4 -36.9 -34,9 =-33.¢2 -31.7 -30.4
: 40 -5%,4 -45,0 -~4-,5 =-38,5 -36.1 =-34.1 -32.> =-31.1 -29.8
! 32 % [ -44,.6 -4(G.5 =-87.6 <-35.,3 =-33.5 -31.9 -30.5 -29.3 ]
! $4 -49.,5 -48.4 -3¢, =36,8 =34.A -37,.R =381.9 =29.9 -28B.8 i
, 16 ~47.R -~a2.7 <~3F.,7 -356,0 -33.9 -37.2 =8U./ -29.4 -28B.3
! SR -46.2 =-41.2 =37.. =35,3 -33.3 -31.6 -80.2 =29.0 -27.8
; 40 «H8,7 =40.1 ~3F.0 “04.6 =32.7 =%l.1 =29.7 ~28.5 <P7.4
! 4? -46- "‘9!? '3("2 -3400 ’32-1_ --"U-(‘ -2902— -2801 '2700
j 44 ~41,9 -3B«2 «35.5 -383.4 -31.6 =30.1 -28B.8 =27.6 -26.6
' 4“6 o¥0et =274 34,8 ~852.8 «Bl.1 =29.8 =25.4 ~27.3 ~28.?
4R -$9,4 -:.6.5 <-34.9 =82.2 -30.6 =p2G6.2 -28.U -26.9 =-25.90
i 50 w3B8,%  3B.T 32,8 «31.,7 «30.% SPE.B ~27.6 =268 <25.8
52 «36.,% =4, <37, =81.1 ~29.68 =28.83 -27.2 =-26.2 =25.9
54 -85,8 -34.7 -37,3 =80,6 -29.2 -27,9 =-26.8 -25.8 -24.9
¥ DA 34,7 =:8.4 =31.7 =80,1 =28:;8 =27.6 =26.5 =55 =74, 4.
58 83,8 =12.7 33,7 =29.7 =2B.4 =97.9 =26.1 =p5.2 24,3 : .
“0 “32.A 32491 ~301.46 =29.2 <=2B.0 =26.,8B -25.8 =24.9 -24.0 g
64 «30.7 -~3U.B =20, <~28.4 =27.2 <p6.2 <=25.2 <24.8 -23.5 2 13
LR =88.¢ =~79.6 =ph.85 =~27.,6 =26.% =-25.5 *=e4.6 =2§.8 -23.0 3
/12 -27.7 -28.4 -27.7 =-26.8 -25.R -24,9 -g4.1 -23.5 -22.5 e
pR
| ‘h «25:8 =27.3 =P6.9 20,1 =257 24,3 ~23.5 <*22.8 ~22.1 b3
. “? ‘2\5-."- “/5oa ‘?“-7 '25.1 ‘2“‘-‘ ‘76.‘) -??)-h -2201 ’21-4 ]

“¥¢5.8 +2d.v <~ZFv8 c2is? =21+S =20.7

‘] “(' -2‘)0"“

'
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.
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SURFACE SCATTFRING STRENGIH (NB/SNYD)

FREQUENCY 4.5 KHZ

ANGLF WIND SPEED (KTS)
(DEGREES) 20 27 va 2€ 28 3N 32 34 36 :
k.
2 -49,¢ -47.7 =45, ~44_.1 -472.,5 -41.1 -389.8 -38.6 -37.5
4 -44.,5 -c2.6 =-4r .9 -39.4 -3B,17 -36.8 -35./ =-34.6 -33.6
6 '410-: "19'6 ‘3;‘-1 —66.7 ’35-5 -:‘4-3 ~98.9 -32-3 -3104
8 -39.r -47.5 -3F.1 =348 -33.6 =-37.5 =-8i.> =-30.6 =-29.R
3 10 -$7.% =35.8 -34.8 -83.3 -32.2 =37.2 ~=30.2 -29.3 ~28.5
1 1.2 -35.,¢ -~34,5 <32,2 =382.0 -31.p =-3C.0 -29.1 -28.8 =-27.5
: 14 “BHT . ~3BH ~B5.% =080 300 ~90.1 =2B.2 =27.4  +26.7
16 “83.6 -42.3 =%, -80.1 -29.1 =-28.2 =-27.4 =26.6 -25.9
¢ i 8 -82.7 -3%1.% -30,3 =-29.3 -28.4 -27.5% =-26./ -26.0 -25.3
: 20 -31.9 -20.7 -2¢.6 =-28,6 -27.7 -26.9 =-26.1 -25.5 -24.7
} 2? ~31.1 =3%0.0 =-28.9 =-28.0 -27.1 =26.3 -25.5 =24.8 -24.1
i 24 -30.4 -,9.3 -2k,3 =27.4 -26.5 =-25,7 -25%.0 =-24.8 -23.6
! 26 -29.8 -28.7 -27.7 =-26.8 -26.0 -25.2 ~-24.5 -23.8 -23.2
; -8 -29.7 -78.2 -27.2 <-26.,3 ~-25.5 -24.8 =-24.i -23.4 -22.8
? S0 -2B.7 =27.7 <-26.7 =25.9 <=25.1 -24.4 -23.7 =23.0 -22.4
: 32 “BBop PP P63 25,8 PR,T =24.0 =23.8 =P2.6 ~2P.D
\54 '27.7 ’;6l7 '?:;.Q ‘25.0 '2403 -?.\(06 —220(-; -22'6 '2107
36 -27.3% =26.% -2%.4 -24.,7 -23.9 -23.2 =27.0 =22.0 -21.4
SR ~26.6 -25.,9 -25%.19 -24.3 -23.6 =-22.9 =22.9 =-21.7 =-21.1
40 “26.6 -5, =24.7 =23.9 -23.72 =272.6 <-21.Y <-21.4 -20.8
42 “26.00 -25.2 74,4 =-23.6 =-22.0 -22,3 -21./ =21.1 -20.5
44 -25.7 -74.p <=24.0 =-23.3 =-22.6 -22.0 -21.4 -20.8 -20.3
1 46 cl8¢%  <“¥4.,5 =03 .7 =28.0 =<22.83 =21.7 =21.1 =20.6 =20.0
g 48 “25,0 =74.2 =23,4 =22,7 =22.1 --21.4 ~20.9 =20.83 ~-19.8
A 50 w@8.7 P3G =231 =EB. 4 wP1.B P52 =E0.6 =20.1 =19.8
5P =24.4 «23.6 =27.9 =22.2 =21.5 =20.9 -20.4 =-19.8 -=19.3
54 ~24,1 =-23.% =72,.6 =21.9 <?21.3 -20.7 =20.2 -19.6 -19.1
ol oY -?5.“ —',)‘S.f'} -?/-3 ‘2].7 ‘21.1 '?'.}.5 -1‘-'v9 '1904 ‘18.0 P
58 «23.,5 =PP2.8 =2v.1 =21.,4 <=20.8 =~20.83 <-19./7 =19.2 =18.7 s %i
60 w2Sed  =P2.5 =31, =21.2 #20.6 =20.1 =19.% =19.0 =18.5 .
h4 Pyl =Pl =Pizd4 =20,8 «20.7 =197 =191 <187 =182 % {{
68 ~eded =olsh *21.h =209 19,8 =19,85. =LB8v8 =lB8«5 =17.8 2 v
/2 wZ1l,8 *%1s2 =20.8 =20.,0 =19.4 =18.9 =18.94 =18.0 <=i7:5 e
’6 =83 o8 =20l =P0.Y =19.6 «19.3 1.8  “1B.1  S~4P7 <17 § ‘
e? «20.8 =~20+2 =f%.fk =19.,1 <+1B.6 =98,1 =17.7 =17.2 =-316.8 %
Y0 204" +19:8 =jo.55 =18,5 «~I1B8.0 =378 =L17+sd =16+7 =16:%

(24




-

ANGLF
(DEGREES) 2
? -3381.0
a =111:7
6 -99.9
8 '910R
10 -b3.n
12 -/9.54
14 =754
16 -71.2
18 -67.8
20 -64.7
¢? -62.n
24 -59,.4
26 -57.1
28 -54.,9
-50 °5209
52 -51-0
54 "490?
4£6 -47.64
40 -440g
492 ~48 .1
44 -41.7
46 ‘“004
48 <89.7
50 -38.0
52 ~86.8
54 '35-7
54 «-94.7
ba ‘55307
£0 -32.7
€4 -30.8
/‘8 -29.”
/2 ~27.3
‘& -25.8
"2 -23.5
“n -20.R

SURrANE

-$h.4
""406
’7600

'/1.3
-66.9
-~3.4

-~0.4
-57.8
";.‘5-‘5

-R3.4
"‘:‘1-6
"49.9

-48.3
‘“6.8
“‘505

-44,2
"6-1
"41-9

-4010
-t9,9
-38.9

-38.0
".17-1

-46.3

-15.5
"408
’!4.0

-48.3
-42.6
-<2.0

-3Q.7
-29.5
-)804

-’.103
"boo
— 4.0

SCATTERING SIREN TH (NR/SNOYU)

FREGUENCY 5.0 KKHZ

AIND SPEED (KT5)
6 g 10 12 14 16 18

-8%.n =~73.5 -66.8 -A1.7 =-57./ -54.4 -51,5
-72.3 -64.4 -58.5 -54,6 -51.1 -48.8 -45.9
-6~.0 -99.1 -54.7? -50.4 =-4/.9 -44.8 -42.6

-61.6 =%5.4 -50.9 -47.4 =~44.6 -42.2 -40.2
“BR.q. +2BE 4 LAB.3 edh.1  242,Y ~4D.3 <38.4
-55.3 -50.1 -46.2 -43,2 =~-4N.8B -38.7 -36.9

-57.9 -~48,0 -44.5 -431.6 =-389.8 =-37.3 -35.7
-57,9 =-46,8 -42.9 -40.3 =-48.1 =-36.2 -34.6
‘4“.0 “44.8 '41-6 '3900 -36.9 -85 .2 '33-6

-47.4 -43.4 -40.4 -37,9 =-85.Y =-34.2 -382.7
-4~.0 =-42.1 -39.3 -37.0 =-35.0 -33.4 -32.0
-44.6 -41.0 -38.3 -36.1 -84.2 -32.6 -31.3

-4*,4 -40.0 -37.4 -35.2 ~-83.5 ~-31.9 -$0.6
~47.2 <=-49.0 =36.5 -34.,5 -82.,8 =-31.8 -30.0
-41.2 -38.,1 -35.7 -33.8 ~-32.1 ~-350.7 -29.4

“4fJ2 =37.2 -35.0 =3%.1 -31.5 -30.1 -28.9
-3%9.2 =36.5 -34.85 =32.5 -30.Y -29.6 -28.4
-3f,4 =-385.7 -33.6 =-31.9 -80.4 =-29.1 =-27.9

-37.5 =-35,0 -33.0 -31.3 =-¢29.9 -28.6 -27.5
<367 -94.8 =-32,4 =30.8 -29.4 =28.2 -27.1
=360 -83.7 -31.8 =30.3 =28.9 =27.7 -26.7

=353 =98,1 =¥1.3 =29.8 -28.5 =27.8 -26.3
~34,6 -$2.9 =-30.8 -29.3 <-28.1 -27.0 -25.9
-33.9 =-32.0 -30.3 -28.9 =-27./ -~26.6 -25.6

=3T.8 =03.% ~2%.5 =P8BS “2}.9 =26.2 =295.3
-32.7 =30.9 -29.4 -DE.1 -26.9 =25.9 -24.09
-372.1 <+-30.4 =-29.0 =-27.7 =26.6 ~25.6 -24.¢

=31 .8 =229.9 =285 =28 =26s2 =25.2 =24.3
=31+ =29.5 «28.,1 =27.0 =£95:9 =~2d4:9 =24.1%
-$C.5 -29.0 -27 .8 -26.6 -25.6 -24.6 ~¢3.8

-29,58 =-28.2 =-27.0 =25.,9 =25.0 -24.1 -23,2
“PHeH =27.4 <«26.8 =25.3 =24.4 +~23.5 <-22.R
«97 47 -26.7 -25.7 -24.7 -24.8 «23.0 -22.3

-?F.na ’26.0 “?b-n -24.? _ZSD‘S -2206 -21-R
=P5:8 =295,0 =~24.7 =23.,4 =22.0 =21.9 =21.9%
-?4.? ’23.7 *23'1 '??.4 -21‘/ ‘21-1 '2005

b M




£ SURFACE SCATTERING STRENGTH (NnB/SnYD)
i FREQUENCY &.0 KHZ
l
i ANGLF WIND SPEED (KTS)
: (DEGREES) 20 22 04 26 28 30 32 34 36
L‘.
- 2 -49,1 -./.0 -4%5.9 =-43,4 -41.8B -40.4 -$9.1 =-37.9 ~-36.8
r 4 ~43.8 =41.9 ~40.3 =38.8 +37.4 -36.2 =-35,1 =34,0 -33.0
i 6 -40.7 -59.0 -3'/O5 "36.1 -34.9 -3307 "32.’ ~31.7 -350.8
1
‘ ) 38,8 ~36.9. -35.5 ~34.2 =354 ~F2.0 =81.0 <-30.1 -29.7
10 -36.7 -45.3 -3$,9 =~$2.7 -31.7 -30.6 =-29./ -28.8 -28B.0
; , 12 -85,3 -:8.9 -3,.7 +-31.5 -30.5 =-29.5 -23.6 =-27.8 =-27.0
E 14 38,9 -32.8 ~31.8 +~30.5 -29.6 -~28.6 ~27.7 ~26.9 =26.2
? 16 «38.1 =31:0 -Re.T =29.6 ~28.7 -27.8 -27.0 ~26.2 ~25.5
f 18 82,2 ~31.0 =29.9 <+~28B.9 -27.9 -27.1 -26.% =-25.5 -24.8 !
20 ~$%.8 =30.2 <25.2 ~28,2 +~27.3 <26.4 ~25.1 -24.9 -24.2 {
22 «80.7 ~99.5 =-98.58 <271.5 -26.7 =-25.9 =-25.1 -24.4 -23.7 :
24 -30-0 '9800 ’2709 '27.0 ’26-1 '2503 '24-6 ‘23-9 -23'2
26 “29.8 PR3 =27.3 ~26,4 25,6 «Pa,8 <“24.1 =23.4 =22.8
| 2R, =2B.R  ~77.8 ~26.8 =26.,0 -25,1 ~24.4 ~23.7 =23.,0 =22.4
P | 30 28,3 -v7.3 <-26.4 =25,5 -24.7 <24.0 =-23.8 =22.6 =22.0
82 w278 =268 -95.9 <-25.1 -24.3 =53.6 =22.9 «~22.3 =21.7
34 -27.3 <-"6.4 -25.5 =-24,7 =23.9 =2¥%.2 -22.6 =21.9 -21.3
' 36 -26.9 -26.0 =-2%.1 -24,3 -23.6 <-22.9 ~-22.¢ -~21.6 =-21.0
2
~ S8 26,5 <=75.6 <24,7 +=23.9 -23.2 =-22.5 =21.9 =-21.8 -20.7
: 49 26,1 -75.2 <-24.4 =-23.6 -22.0 =22,2 <~-21.6 =-21.0 -20.5
| 42 wPB.F g ~PA My =~23,3 22,6 =04.9% ~21.8 ~20.7 =-20.9
44 2B .4 <088 S9B.7 =28.0 <22.% =31.7 ~21.0 =20.5% <=19.9
46 @50 «2.0 =304 =22.7 <22.0 =P1.8 <~20.8 ~20.2 ~19.7
48 2B4.Y =P80 =P34 224 S21.7 ~Pl.1 =20.5% ~20.8 +19.%
' 50 24,8 <236 =27.8 =22.1 =21.5 =20.9 <=20.5% =19.8 -19.2 }'
i 52 By «PBed eDr.E =219  SP1.2 «20.6 20,1 ~19.5 =19.0
? 54 wBE A =23s0 =22.3 21,86 -21.0 =20.4 =19.9 ~19.8 -18.8
§ "k «23.8 =228 =Pr.0 =2%1.4 <20.8 =P0G.2 ~19.6 ~19.1 -1B.%
f 5K 2§, PSS  =@Z1.8 =21.,2 <=20.5 =20.0 =19.4 =18.9 =18.4
t (o4 -?\;-'.' '7?0\; -2 .6 "2'.].9 '20.«1 '19.8 ’lqu "18:7 '1802
| 64 «22¢% =71s8 =21.1 -20.% -19.¢ -1¢,4 =18.9 -18.4 -17.9
| AR wBZ.0 2513 *P0.7 =20.1 «19.% «16.0 ~14.% =18.0 =~17:8&
‘s ; /P «21.6 o =Pt = B9 T =l P s{E,7]  =l8.€ =L@« ? =17.2
: ] /6 «21:2 7045 =19, <=19.4 <18.# ~48.3 =17.9 ~17.4% ~17.0
§ , 62 20,8 20,0 *19.4 =18.9 =18.4 <«17.9 =17,4 =17.0 =16.%
90 «19,69 =19,3 =~jp.A =18.3 =17.8 =317.3 =“16.Y +16.4 =16.0
24




3 SURFACE SCATTFRING STRENGTH (DR/SNYD)
FREQUENCY €.0 KH?
ANGLF WIND SPEED (K1)
E & (DEGREES) 2 4 6 8 10 12 14 16 18
2 ~128.4 -4H.9 -8".9 =71.6 -65.1 -60.1 =-9%6.2 =52.9 =50.1
4 "109.0 "‘ZOR '7“05 "62.9 '57-4 ’530?. -49'6 —47'0 -44'7
@ 6 -9/.4 =-/5.9 -6&.5 =57,7 -52.9 -49.2 -46.1 -43.6 -41.5
; 8 =8%.5 -v9.8 -60.2 =P4.1 =-49,7 -46.3 -45.2 -41.2° +~39.2
: 10 -83.> -65.6 -54.9 =-51.3 -47.7 =-42.1 -431.5 =-39.8 =-37.4
; L2 -78.1 =n2.1 =5&.2 -49.0 -45.2 -4;.,2 -$9.8 -~37.8 -36.0
" 14 -78.7 -%9.7 -51.,9 -47.1 -43.5 -40.7 -$8.4 =-36.5 -34.8
16 =70 =56i7 | =49..9 =45.4 4960  <=RG. 4 =§7.2  ~35,8 =335.7
i8 -66.6 =-54.5 -44,1 -43.9 -40.7 -38.2 -S6.1 -34.4 -32.8
&' 70 638 .7 ~-=2.5 -4¢.6 -42.6 =-39.6% =37 .2  =8b.2 =383.9 -32.0
2 -61.r -h0.7 -45,1 -41 .4 -38.5 -26.2 34,0 -32.7 -31.2
24 =58.5 -49.1 ~43.,R =-40,3 -37.5 -35.3 -385.5> =31.9 -30.5
‘6 -56.% ~47.E -47 . A -39.,2 -36.6 -%4.5 -32.8 -31 .2 -29.9
/8B -54,o9 -46.1 =-41.5 =-88.3 -35.8 -35.8 <=82.1 -~30.6 -29.3
S0 =522 -+4,8 -4n,5 =87.4 -35.1 =XX .94 =851.2 =30.60 -28.8
S <D 4 ~4duh -39.6 =86.6 -84.85 -~32.5 ~3U.9 =29.5 =28.3
$4 48,7 -~42.% -3F8,7 =85,9 =-835.7 -3i,9 -80.9 =-29.0 <-27.8
L6 ~47 .4 ~af.q  -37.8 =§5.1 -3J.6 =81.85 =29.8 =28.H5 =27.3
S8 -45 A ~a0-.4 -37.0N -34.,5 -32.4 ~30.8 -29.9 ~28.0 -26.9
40 -44,- -49.4 =-3%,,2 <-83.8 -31.9 -2(0.2 -28.6 =27.6 -26.5
{ 49 =42 5 =285 =FE.5 =582 =8L.8 =29.8 ~28.4 ~27:.2 <261
| 44 81,5 0Tk eRA.n -B38.8 S30LF <293 ~28.0  ~P6.8 -25.8
; 46 40,9 ~56.8 =34.1 =32.1 =30.3 =28.9 -27.6 -26.4 ~75.4
i 48 =89.0  =k6.( -2-.5 ~$81.5 -29.9 -?28.4 = Z2d el ~26.1 =255
i 50 «37.,0 «35.9 <-37.9 =31.0 <29.4 ~28.0 -26.8 ~25.7 <«24.8
= 52 «36:s7 =-384.8 -37.,8% =30.5 <29.0 =97,6 =26.5 =25.4 =24.4
: Y4 *854,7 =5dsR =818 =90,0 «2B8B.5 =27.3 =26.1 =25.1 =24.?
6 «34.7 4341 -%1 0 =29.,6 <-28.1 -26.9 =¢5.8 =-24.8 -23.9
{4 SR «85.7 -7 .4 -4 .7 -Z9.1 -27 .5 -DhKh.5 -25.9 “P24.9 =28.56
A0 «852.7 =31LuR @ =qTs2 =28,7 =27+4 =pb6.:2 ~295+d =24,2' =23+
“4 80,0 =x0eg =26.7 <=27.9 <26.7 =DB.% =~24.0 <«~28.6 ~22.R - O
? 6] w2Yer =p934 =PR.F 27,1 =26.00 =80 =2450 =@l <@¥P.3 T
i ;2 w2l sfh =~7Bu3 =276 =26.4 <-25.4 =24.4 =2383.2 =P2.7 =219 >y
: /6 2Byt =BT e3 P87 *85.7 <24.8 =358 =P8 =@ds2 21N %QLG
g K2 -Z25.0 “TB.6 755 -24 8 =23 . 281 SRP L - -20.Q '
¢ 90 «Zl.% w94y wPh.] =€3.6 =22.9 =9p.,7 =P1.9 =P0sH =05
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ANGLE
(JRGREES)

[o 98

N O o

14
i 8

20
22
74

26
78
a0

S22
54

RY:)
40
49

s a
46
4R

50
22
54

56
YR
60

t,4
"k
/7

Al
M2
Y0

20

47,7

-42.
-399.

-37.,

"\55.
~-34,

r

~

~383.,0

‘\520
"\slt

-380.°

{

¥
4

7

~380.:

~29.

-28.
-238.
-270
~Z7.
"260
‘260
-25.
-25.

~ N0

~FE \)

N

B0

—?5-,

—24.
-c4,

-24.:

-Z23.
-23.

-23.:

=245,
-2?-
-27.

-¢2.
-21.

n e

fo]

~

)0 3 I

w &l

-cU.
-20.
-19.

&

REAC SCATTERING

FREOUENCY

SIREN(G K

L0 KHZ

WIND SPEED (KT%)

2¢ 4 26

~45.,6 -432.8 -47Z,

1

2008 =8G9 -37.
S7.9 =%c.4 =085,

35,9 -34.,5 =33.
$4.383 -33.0 =31,
381 -31,8 =30,

320  =R30.8 =23,
1.0 =-2¢,9 =28,
30-? '2(01 i ‘28.

79.5% -2t .4 -27.
/8.8 "'?/'8 -26.
/dn? -27c? "26'

27.6 =2A.7 =25.
2700 =26+2° =25,
266 =-25.7 =24,

6.2 -25.3 -24.
/5-R '2[00 ‘24.
Sed =24 .5 =238

250,  -24.1 =23
c4.6 -24.8 =28,

N R D O N D = e N N X W i e

Py

/4.8 -Pk,5 =22.7

24.0 -2%.2 =22.
PRSI “-27.9 -22.
23.83 -272.6 =21.

28 1 -27.3 =21.
"“20;* ’?7.0 ‘21.
22.%5 -21.8 <-21.

2.8 =p1.,85 =20.
2.0 =21.3 =20.
1.8 =21 w1 -20.

w7 =el
/On(f "/-.3 '19
=

’0'? ’1\!'S —18.
196 =1C:0 =58,
Koy -1k, 4 -17.

26

C PO O D

SN

T U © ~ O

23

-40.
-36.
-33.
-32.
-30

-Z29.
-28.
-27.
-27.

-19

-i8.

-148.
-17.

0

oy

5 D

Ji &

~

N

-

oSy

(NE/S~YW)

3

.

-'(("
o1
-z,

-5

=5l
-79.
-2&.,

=2

=2/
-26.

-25

-

SEly
-24.

=724,
=2
-23.

-07.

=77 .

2

~N N =N N X X

wN

N

Naleey

$2

-57 .Y
-84 .0
= &4

=&
=28
= A

(5 il ol =

-26,
=26
=25

U N L

e

-24.
-24.
=23

.
N ols

-258.4
-23,0
-27.6

~ 2P O
=2 ¢
=21.6

=207

34

-86.7
-383.0
-30.8

-29.2
-28.U
-27.0

-2bt1
-25.4
-24.8

-24.2
-23. Vi
'23;2

-22.8
=224
-22.0

-21.6
-21.9
=21.0

-20.7
=204
-20.2

-19.9
=197
-19.4

-19.2
-19.0
=18.9d

-18.6
'18-4
-18.2

“
a5 QA e
=17z

“16+"Y
it Lo e
=16.0

36

-35.7
~3¢.N
~29.9

‘28-3
~27.?
~26.2

-25.4
-24.7
-24.1

-23.5
~23.0
'22.6

'22-1
'2107
'21-4

-21.0
-20.7
-20.4

-20.1
-19.9
-19.6

-19.4
-19.1
-18.09

-18.7
=185
-18.3

1841
"17'9
=L

‘17-4
=197
-16.8

«16.5
-16.1
=15.64




ANGLF
(DEGREES)

5N

ta
i6
18

20
22
24

€6
2R
$0

$2
94
$6

$8
«0
42

44
a6
4R

50
22
24

56
el
60

64
68
'?

' A
Hnp
90

2

-3 25 R
-106, &
95,7

-87.¢
<81 .7
-/6,5

’72-‘.7
-68.¢
-65.7

-62.8
-60,72
57 .8

~-55.¢6
~953.¢
-91.,7
-49 . ¢

—‘fﬁj' <
-44,7

St Rr AC-

SCATTERING

FREQUENCY

STRENGTH (DE/SNY)

7.0 AHP?

WIND SPEED (K13)

A

-7¢
-6¢.1
61,2

-5% .1
-55.9
"5-1 -?

=51 .0
-44,1
-47.4

-4% R
LS

~4-.,Nn
-4 .0
-47 .0

-36¢.0
-3k .2

87«3

g

-70.0
-61.6
-56.6

-55.1
-50.98
-48.1

-46.2
-44 .6
43 1

-4,
~40,7
~39.6

_Savb
-87.7
-86.9

-86.1
-385.4
-34.7

-34.0
-$58.4
-32.8

~ 522
=381.7
~51.1

-50.6
-30.2
~2957

A
-28.8
-28.4

=27.6
“26.9
-26.,7
~25.5

-24,6
-2$8.4

A

10 12 14 16

-63.H <~-BR,B +~54,Y ~51.7
=H6,2 =521 ~48./ ~46.0
-51,.rR -48&,1 -45,¢ -42.7

-48.7 -45,4 -42.6 -40.3
-46.3 <-43,2 =41,6 <~38.5
-44.4 -41,4 -$9.U =-37.0

-42.7 ~39.9 =S/./ -35.7
-41.3 -38.6 -36.5 -34.6
=40,0 =372.5 =35.9 ~33.7

’36.9 ‘36-5 -84, ~32.8
-37.8 =~325.6 =-5838./ -32.0
~36.9 <-34.7 -%2.Y <~31.3

-36.1 -23.9 =-382.¢ ~30.7
=353 =38.2 =51.2 30,1
-84.5 =326 -50.9  =29.5

-33.8 -31.9 -380.0 =-29.0
'3\5-’(‘ "31-4 '29.6 '28-5
=32.,6 =308 -29.9 -28.0

-32.060 -0.3 =-28.8 =-27.6
-31.4 -29.8 <-28.4 =27.1
~S0,0 =9 3 =27 F =67

-30.4 -P8,9 =27.9% -26.4
-29.% ~-28.4 1P ~26.0
~29.5 -~28.0 =<¢b.B8 =<25.6
-20.(1 -?7c6 ~2b_4 -25.6
=286 =P yP =2bak <2540
-268.2 <=26,9 =25,/ -24.)
-27.8 =-26.5 <-2Z5.4 -24.4
274  =26.2 —25.1 =241
«27 .1 -25.9 -24.b -23.8
-26.4 -25,2 =-24.4 =28.3
=257  =34,6 =23.7 =gt

-25.1 “P& ) =dS8 . =22.9

«24.5% -23.6 =-27./ oA
“23. 7 =P B =PPU SP5.S
AT A R L e AR 0 S

18

-48.9
‘“\5-6
-40.5

-38.3
-6606
-85.2

-z2.4
=22.0
-21.5%

-2101
-20.5
«19.8




tiale ot

L

ANGLF
(N=GR*FS)

5N

o

52
54
$6

SR
40
“p

46
a4 R

g ; /6
| o
Yo

20

-460(‘.
41 .4
-38.7

-86.+4
=55.9
'3;50./'

-382.¢
=g o
-30.R

= (af
-Z29.1
-28.7

-28.1
~27.¢
-27.°

=264
-26.7
-75 .5

~25,4
«29
~24.,7

~24 .7
-24.0n
-26'7

«23.4
8.2
=22,6

-l2.6
w22 R
«l?2¢"

R
adl.?
=20,%

«80s¢
=19,
=19,

SURF ACH

27

44.5
“9,f
a7.0

5.1
';Svf)
‘2.3

SCATTERING STRENGTH

tRFUILENCY

WIND SPERED

Z4 2¢

~47.7 =41,
-38,2 -386.
“35.4 =34,

'3107 -32.
-3-.3 =31,
-39 ~=~30.

=37 .1 ~Z9,
-29.0 =28,
-pk.5 =27,

-27.R =26,
~27:0 =26,
-2 .6 <=5,

=2hi. 9 =29,

'?t't(\ ‘240
-25.2 -24,
-9¢.7 =23,
-4 .4 -23.
~74.0 =29,

-9 .6 =22,
"2;‘~3 '22.
-2%.0 =22,

-2-.7 =21,
Qe 4 =&1
27 .1 -21.

=20 0 =Zy
-2 ot =20,
=24 ,4 =20,

=27 .4 =20
-2 g =20.
e e -20,

=P X =19,

-‘1 . Q “19.
«1¢,.,8 «18.
-41C1 -18.
1k ,7 =18.
1% 41 -17.

28

0
8
3

5
1
0

0
2
S

8

~N N

LASIRN 2o NN

N @

~ ¢

(o4

J

(PR/SNYD)

- -,_,.u-u*

7.0 rHZ
(KTS)

2% 30 52 S4 36
-39.5 =-3R,2 =8K.Y -35.8 -%4.7
=-385.4 =-3%4.,2 =33.1 »32.1 -81.1%1
-33.0 =-31.9 -$i.Y =~30.0 -29.1
-31.% -30.,3 =29.9 <~28.4 -27.6
-30.n -29,¢0 =¢8B.1 =27.8 =26.5
-28.9 -28.00 -27.1 =~26.8 -25.5
-28.0 -27.1 -26.9 -25.5 -24.7
-27.2 =26.4 =2H.» =24.8 -24.0
-26.5 =25,7 =24.Y <-24.1 -23.4
-25.9 =925,1 =24.% =-23%.6 =-~22.9
-25,4 -724.5% »25<0 -23.1 ~¢2.4
-24.8 =24.,0p =238.8 =22.6 =~22.0
-24.4 -23.6 -22.Y -22.2 ~21.6
~“23.,9 =23%3.2 =22.% =21.8 =21.2
-23.% =272,k =27.1 =21.4 =-20.R
-23.1 -22.4 =-21./ <-21.1 =-20.5
~22 .8 A | -Z1.4 -20 H ~20.2
22,4 =21.,7 =21.1 =20.% =19.9
-22.1 =25.4 =201.86 -~20.2 196
~21.8 =%21.1 =20.9 =-19.9y +-16.4
-21.5 -20.6¢ sdiivc =19 ¥ «19 .1
-21.2 =20.6 =20.U <-19.4 -18.9
«2% .0 -20 .3 ~19a7 -19.2 -16.6A
-20.7 -20.1 =419 -19.0 -18.4
-20.8% ~16.9 =19.0 -18.7 -18.2
«P20.% %%9.7 =19,1 «i8.5 =1B.0
-20.,0 =19.4 =-18.9 =-18.8 =17.8
«19. R 39,2 =18,/ =18.1 =17.8&
-19.4 19,0 =3i8.9 -18.U «17:5%
«19.4 =1d,8 =1H.90 =17.8 =17.3
-19 .« «tH .8 " =317 Y =17«% | =370
«IB.7 =tB.4 =17:6 *17.1 <=16.6
-18.3 C 3 =37 o0 =168 -16.4
-18.0 «-*7.8 17 «U «16.9 -16.1
«} 78 =971 »1H.6 =16.1 =157
-17.° “16.,5 2164 =1%.6 «15.2

- e P |




o Y 1

=
: : SRt £Cr STATTERING STRENGIR (DB/SNYD)
L REQUENCY R. KHP
ANGLF WIND SPFED (K1$)
(DESREES) Z 4 5 8 1.0 12 14 16 i8
2 12804 -t2.1 =77.7 =~-68.7 -62.4 -57.6 =-53.8 =50.6 -47.9
a ~104.8 =-/9.7 =-67.9 -60,5 -55.2 -81.,1 -47.8 -45.1 -42.8
I3 -94,- -/2.8% -6r.2 =55.6 -50.9 -4/,3 -44,0 -41.9 -389.8
8] -86.5 -+7.4 <+5h.,9 =52.2 -47.9 -44.6 -41,0 =-39.6 -37.6
‘0 -80.% -~3.48 <55, =-49.5 -45,8 =-47.4 -859.Y <-37.8 -385.9
? =15, =-50.2 <-8B,.4 <-47.8 -43.,6 =-40,7 -88.9 -36.3 -34.6
14 -/71.% -H7.4 -5%5:.2 -45.5 -42.0 -39,3 =-87.U =-35.1 -33.4
4.6 "68-" ‘%700 "4? o 4 '4\5.9 -40.(‘ “.(‘l.l.) '\55.7 -34-0 '32.4
18 '64-“ "';'/-9 -4‘,7 ’42.5 "39-4 '36.9 -34.8 -33»1 '31-6
N =020  ~51.1 -45.2 =~431.3 -38.%5 -3%.9 =-33.9Y =32.3 -80.8
27 -5%9,8 -24.,4 -4<,9 =-40.,1 -347.3 X650 =381 -31.9 =30+ 41
“4 -57.2 -¢7.8 -47.6 =-89.1 -36.4 -24a.,2 -32.4 -30.8 -29.4
| 26 -55.,n -46.4 -4-.5 -38,1 -35.5 -33.4 -81.7 =-30.2 -28.8
: Z8 =53.1 -45.1 -4n.,5 =37.2 -34.8 <-32.,7 =-81.U -29.6 -28.3
S0 -51.2 -48.5 -3¢.5 -36.4 -34,0 -32.1 -50.4 -29.0 -27.8
$2 -49 .5 -47.7 34,6 =85.6 -33.a -21.5 =¢9.Y <-28.5 -27.3
l4 -47.5 -41.6 -37.7 =~84.9 -82.7 =30.,9 =-¢9.4 -28.0 -26.8
56 “’6.4 -‘;0-(\ -3‘ . Q ‘\54-2 -3’/-‘ ‘\1’ 4 “28“’ '27¢° '26-4
S8 ~44.,9 -79,6 =-36.2 =33.6 -31.84 <=29.,9 -28.49 -27.1 <26.0
«() -4\5.‘\ -8.7 "3"’04 "\53.0 "61.-’ -2G,4 =Z8., 40 "26-7 '25.6
ap -42,3 7.8 =-34,7 =32.4 -80.,% -2K,9 =~2/.95 -26.8 =-25.3
<4 41,0 -</.n -34.9 =-81.9 -30.0 =-PB., 5 =~¢g/.1 =-26.0 -24.9
46 -859.8 -~ *H.2 =35.8 =81.8 -29.6 -28.1 =~¢6.0 =-25.6 -24.6
“8 -38.7 -:%5.4 -3:.9 <-30.,8 -29.1 =27.7 -¢6.4 =25.,8 -24.%
0 -387.A A4 7 -22.3 =3810.8 =2b.7 -27.3 «Z286: U -24.9 -24.0
52 «36.8 54,0 “21,7 =29.9 -28.8 <=26.9 =25./ -24.6 -23.7
54 ~8%5 A ~85.8 -37.2 ~-¢9.4 -2/.5 -76.5 “?544 -24.9 -23.4 Y
1 5 A bk wEZPeT =BT =290 =275 =06, <“25,1 =24.0 -23.1 Ci
i' ) -85.7 - 42,1 8D -28.,6 -2/ .1 -25.9 =-¢4.8 -25.8 -Z¢.R g
v ) 32,7 4L, #2G.7 =2B.2 =26.8 =2%.6 <-24:H =28.5 -22.6
t 4 «Sterr =¥WeZ =28 =27.9 =26.1 =26, =23.9 =225.0 =22.1 |
6R «29,4 “ 9,7 =Ph . =26,7 =25.F =24 4 =7258.4 “22+D =217 3
; ' 2 «27:6. =pH.D =07, «25.0 =24,9 =P K/ =gp.yY «22.0 P12 |
/4 2B A =PTE wph. 4 =BS5S SPAY  =B5.% =224 P18 =20.R i -
-2 2%, =yH,G =D9.% 28, .4 =28.%  =Pr.6 =g1.8 =21.0 -20%3 8
90 “«21:0 =24,P =26,0 28,8 <=22.5 21,7 =P1U =20.8 =19.8

29




Simb AL SUATIERING STRENGTH (DR/SOYL)

FRECUENCY F.Q KHY

ANGLF WIND SPEED (KIW)
(DFGREFS) 20 2z .4 26 ) 30 $2 34 36
? -45.6 -¢%5.6 -4*,8 -40,1 -88.7 =-7.3 =-36.1 -34.9 -33.9
4 -40.# -+9,0 -37.4 -86,0 =-34.7 -3«,5 -J7.,4 -31.4 -30.4
6 -37.6¢ -36.3 ~34,8 -358.5 -392.% -31.2 ~3G.¢ =29.8 -¢6.4
R -35." ""4-4 ‘3«-0 '51.8 '50 7 -;9.6 -2-;‘-/ -?708 -26-°
10) -84, -872.6 -381.6 =30.4 -29.4 =-9p.4 =-¢/7.5 =-26.6 -25.8
;?_ —66." ‘51.'/ ‘:S“o"'s '29.5 -26.‘ ’?7.4 ’25-9 '250/ '24-9
14 -382.0 =-230.7 =-2%.5 -¢8.,4 -27.4 -26.5 <-¢>./ =-24.9 -24.?
16 -31.0n =-29.8 =-2k,7 =-27.6 <-26.7 =-25.8B -25.,u -24.2 -23.5
i8 -380.7 -79.0 -27.9 -26.9 -26.n -25.1 24,9 =23.6 -22.9
k 20 -29.% =-:8.3 =2/7.2 =¢26,8 -25.4 -24.5 -25.,8 -23.1 -22.4
: P ~-28.R -27.7 -2f .6 -29.7 -24 ., K% -24.,0 -23.9 -22.6 -21.9
24 -28,2 =274 -2F.1 -25,2 =-24.3 =-23.5 -22.8 -22.1 -21.5
, 26 -27.A =26.8 =-=-25.6 <=24,7 -25.9 -29.1 =-22.4 =-21.7 -21.1
) 8 =27.3 =-7/6.1 -2%.9 -24.2 -23.4 -2¢.7 <=22.0 <-21.3 -20.7
! 50 -26.6 -,5.6 -24,7 -285.8 -23.n -22.3 -21.6 -21.0 -20.4
&2 -26.7 -25.7 -24.3 -23.4 -22.7 =219 =Z21.9 -20.6 -20.0

54 -25.p -4, -23.9 =28.1 -22.2 =-21.6 ~-20.9 =-20.8 -19.7
$6 -25.4 -;4.,4 -725,5 =~22.7 -22.0v =-21.3 -40.6 -20.0 -19.4
iR =257 ~-/4.,0 =K D PP 4 -21.7 -21.0 <-20.4 -19.7 -19.2
40 =24.6 =,8.7 =27.9 -¢2¢2.1 -21.4 -20.7 ~-20.1 -19.> -18.9
47 -24,3% <--3.4 -22.6 -21.8 -21.14 =20.4 -19.8 =19.2 -18.7
: 44 =23.9 =231 =272.3 =21.% <«20.K =20.2 =19.6 =19.0 ~18.4
] 46 -23.6 -Y2.8 -27.0 =-21.3 <-20.6 =19.9 -19,9 ~-18.8 -18.2
. 48 «23.3 =22.5 =21.7 =21.0 -20.3 =19.7 =19.1 =18.5 -18.0
3 ')(] -23.1 "y20? ’2"-5 '20.8 "20.1 -Jg.s —l“-y -18-3 -170R
3 5P =228  wp2ef) =21:9 =20.5 =19.9 =19.3 =187 =18:1 =178
54 «22.5 =~-21.7 -2i.0 =20.3 -19.& -19,0 -1i8.5 =-17.9 -17.4

)
. >k w22 vd =215 =2y =281 =194  =18.8 =18.$ =q¥ 7 =1Fse
‘ “R =821 wFlep #20.8 =19.9 «19.7 1.6 ~1B.1 ~17:6 ~17.9
1 60 «21.R =721.0 -20.3 =19.7 =19, =18.5 =1/.9Y =17.4 -16.9
ra =217 0.k «16.9 =19.3 “18.7 =1&.1 “-17.6 =17.1 ~-16.6
AR «20+80 /02 =195 =+18,9 =188, 8 =17.8 =17.2 =16.7 “16.3
; A, s20e% =19,k =14, =18.6 =18.0 =17.85 =169 =16.5 =16.0
] 6 «20.1 =19:8 =1i.8 =~18.2 <17.7 ~=17.2 =~16./ <16.2 -15.7
(o -19.,.« « B9 =FE,x =17,8 wllcy *Ybd “lb6id =158 =19.3
7 =18.2 *15./ =15.8 =14.9

4 A “ «18,¢ +-78.3 =-17.8 <-17,2 -16.
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ANGLF

(U=GREES)

12

0
2
24

26
‘8
N

52
34
56

SR
<0
42

“8

/6
r?2
20

=9 21.4
-403.3%
~-92.7

-85,
_]9.4
=4

-70.7
"67-'/
-64, 1

-61,ﬁ
-98.0
-56.4

-54.5
-92.!'.
-50.¢

-49,1
-47 .=
-46 .1

-44 . 4
-43.,3
-42.,n

-40 .4
-389.7
-38.4

-387.5
-36,%R
-35.5

-34.¢%
«33.4
P I

-31.1
-9 .-
-2R .,
~ZH.F

-Z4,¢
«l./

SUREACE

~G0.¢
78.8
‘/'l‘s

1

~42.98
-41.2
-40.2

'41:90:(
-48.4
=37 o5

-26.7
460
-35,2

-44.8
-«6.5‘

-%3.2
-2

1@
e

- Der
-9 41
-0+ 1

SCLTTERING

FREGQUENCY

-7¢
-6~ .

-61

-54
=511

WIND
[}

-49.6

-4y,

=45 .1

-44

.7

-45.3
-47.1

-41

-4
-2C,

=3k .2

-37
-3¢,

-38

'R

=551

-24

-37.
-3

-3

-31
~&1

.4

Z.0

.5
N

"3"’0"3

-4n

N

“29 4+ 5

~eHR. A
'?v/-R

=2y

-’/: &

i 4

~N

O Vv

STRENGTH

9.0 vih7
SPEED (KTS)
R 10

-67.6 -61.4
-59.5 -54.5%
-%4.,8 -50.1
-%1.4 -47.7
-48.,8 -44.uy
-46.,7 -45,0n
-44 .9 -41.4
-43.3 -40.1
-42.0 -388.°F
-40,7 -37.R
-39.6 -36.8
-88,6 -35.9
-87,7 -3%.1
-36.8 -34.3
-36.0 -33.6
-$5.2 =-33.n
-54.5 -37.%
-33.9 -31.7
-38.2 -31.7
-32.6 -30.7
-32.1 -30.7
-31.5 -29.7
-351.0 -29.7
-50.,5 -28.&
-$0.0 -28.¢
-29.6 -28.0
-29,1 -27.6
-28.7 -27.?
-28.% -2kK.9
-27.9 -26.5
-27.2 -25.9
-26.5 -25.7
-Z9.5 -24 45
-29Y.,2 =24.1
-24.,9 -23.3
-Z5.¢ -27 .4

31

(Dk/8nYN)

16

-49.7
-44.9
-41.2

=38 .9
'370"
-35~7

-34.5
—6305
-32ub

-31.8
-31.0
-30.48

-29.7
-29.1
-28.6

-28:1
-27.6
=27.2

-26.8
-26.4
-26.0

-25.6
~2%.
-z4.9

(¥

-24.6
-24.9
-24.0

-23.7
-23.5
-23.°2

-22./
-22.2
-21.8

=21.9
-20.8
-20.0

18

"47-1
-42.0
-39'1

-37.0
-385.3
-34.0

~$2.9
'5109
'31.3

'-'50'3
-29.6
'29-0

-28.4
-27.8
~27 3

rap——




b |
SUKE ACH SCATTFRING STRENGTH (DE/SAYL)
FREQLENCY Q.0 KHZ
1
ANGLF WIND SPEED (KTS)
(DEGREES) 20 2¢ z6 26 28 L0 RY4 $4 36
2 -44.,¢ -¢2.8 =-4.0 =39.4 -37.¢ -36.6 =~85.9 ~-34.2 -83.1 i
a -40.° -¢B.s -3F.7 =-3$9.3 -34.n -32.8 =~81./ =-30./ -29.8 i
6 -387.7 -th.6k "'31'-? -62.9 ‘\51-7 -30.6 -29.6 -?8-, -27!8 .
R «35,2 -38.R -37.4 -31.2 -30.1 -?24.0 =28.1 -27.2 -26.4
i0 -83.7 -2.3 -31.0 -29.9 -28.8 =~27.8 =¢6.9 =26.1 ~-25.3
12 =32.5 =31.1 -2%.,9 -¢8.8 -27.&8 =-26.8 =26.J =25.2 -24.4
T4 -81.4 =320.1 -25.0 =27.9 =26.9 =26.7) <=¢5.2 -26.4 -23.7
b -30.5%5 -~%9.3 =-~gr.,q1 =-27.,1 -26.2 -25.3 <~24.> -23.7 -23.0
18 -29.7 --B.5 -27.4 -26,4 -25.5 -24,7 ~25.9Y -23.1 -22.4
0 -29.) =~=27.R =-2A.8B =25.8B -24.9 =-24.1 =-28.8 =-22.6 -21.9
Z2 -28.%¢ --7.e ~26.7 -¢9.2 -24 .4 -23.6 =-ze.8 ~22.1 -721.4
74 -27.7 -:6.hK =25, =-24,7 -23.9 -23.1 <-22.4 =-21./ -21.0
| 76 -27.7 -6, -25%.1 -24.39 -23.4 -22.7 -21.9 ~-21.3 -20.6 : 3
! 8 6.7 =-,5.6 =-24.7 =23.8 -23.0 =-272.3 =-ci.6 =20.9 -20.3
S0 <2607 -v%.y -22.3% =23.4 -22.6 -21.9 =-¢1.¢ -20.5 -19.9
&2 -25.8% -.4.8 -2%.9 =-2%.0 -27.3 -21.5 =-¢0.9 -20.2 ~-19.6 !
o4 -25 .7 -v4.4 -2%.5 -22.7 -21.9 -21.2 -2N.5 ~ 199 -19.3 i
36 ~€3ef) ~P2%ufy ~28:% =22,8 <-€1.H <~20.9 ~20.2 =186 =19.D {
K -24 .k --3.7 -¢7.R -22.0 -21.3 -20.6 20,0 ~-19.4 ~-1R.B ;
40 24,7 “23.% =~27.5 <=21.7 -21.n =20.,3 =-19./ =~19.1 ~-18.5 i 3
4 -¢3.0 =~-28.¢0 =-27.2 =21.4 -20.7 -20.1 =-19.4 -18.9 -18.3 f{
:
44 -23.64 -772.7 =-2°.0 =21.2 -20.% -19.,8 -19.,¢ =-18.6 -18.1 i
46 23,3 =~p2.4 <91, =20.9 -20.2 =-19.6 =-19.0 -18.4 =17.9 i
48 -28.n P21 27 .4 -20.6 -20.0 =493 ~18./7 -18.2 -17.6 | 3
50 s€d.7  =21¢§ =131 =20.4 -19.7 =19.] -1, =+-18.0 =-17.4
52 ’22.4 '31‘6 '2”.9 ’ZO.Z '19’5 ’jH.Q -18-6 -1705 '17-3
4 =22+ w214 =266 =200 19,8  =tE.7 =18.1 =176 =“17.%
E 56 «21.0 «%1.1 <20.4 <=19.7 =19.1 =-16.%5 =17.9 =17.4 ~16.9
! 58 «21.,7 =20.9 =2(i,2 =19, <18.9 =-1§.3 =1/.8 =<-17.2 =-16.7
A0 «21.% =20s7 =20.p =19,3 =18.7 <«iB.1i =17.6 <17.1 ~16.6
4 < -20.5% -1 A -19.0 -18.3% -17.8 oo -16./7 ~16.2
LR 0.~ <«19,9 <-1u,? -18.6 -18.N =-17.%5 -14.9 =-16.4 -15.9 _
‘2 «20.7 =19:5 =38.,0 =18,3 +17.7 =~17.1 =16.6 =16.1 =15.7 4
: ’6 -19,8 -319,2 =-1&¢.8 =17.9 -17.4 =16.8 -16.9 -15.9 -15.4 2
i »? =l9,83 =187 =1ksy =47.5 =171 =7&:4 =1%9.Y =109 =190 ;
‘-I'j '1807 "‘601 -1_/'-: "16.0 ‘16-4 '15.0 "1‘"-3 "15-0 “14.6 '
¥

.
§




r

" REACH SCATTFRING SIKENGTH (DE/SAYD)

FRENLENCY  10.0 Khy

ANGLF WIND SPEED v T3)
(DRGREES) ?, 4 or- . 10 12 ‘4 16 18
? -119.¢ —a9.T =75, ~66,6 -60.4 -%5.7 =H,s.U =-48.9 -46.3
4 -401.9 -77.4 -6%.6 =~58,6 -53.» -4G.%5 =-40.9 =-43.6 -41.3
6 -91.5 =-/0.8 =67.4 -94.0 -49y.,4 45,8 =-42.9Y -40.5 -48.5
R ~84.,7 =hB.6 =E6.%5 ~50.7 «46.5 =a43.2 <-40,6 -3I8.3 -36.4
10 78,5 <-Al.Rk =5¢,8 ~48.2 -44,3 -431.2 -%0./ -36.6 -54.8
12 -73.0 -5R,7 ~51,9 =46,1 -42.4 -%9.6 <-8/.¢ <-35.2 -33.5
14 -69,9 -56.0 =44.n ~44.38 -4D0.49 -28.2 =38H.9Y =-34.0 -32.4
16 -66.5 -53.8 =-47,2 =-42.8B -39.¢ -27.0 -%4.8B -83.0 -31.5
18 -65.5 -%1.8 -4%.6 =-41.5 -38.4 =-35,9 -83.¥ =-32.1 -30.6
20 -60.8 -50.p -44.2 =~-40.38 -37.3 -45.0 -33.0 =-31.8 =-29.9
29 -58.,3 -48.3% -4,.,9 =~39.,2 -36.4 -34,1 =-32.¢2 =30.6 =-29.2
24 -96.1 -46.8 -41.7 ~-$8.2 -35.5 -33.3 =31 2 -29.9 -28.6
6 =544 -4%.5 -40.4 <=37.3 -34.7 -32.6 -30.8 -29.8 -28.0
i /8 ‘5?-; ‘44-? "3(4-6 -.\56-4 -33-Q '1‘_‘...9 -5'u‘-d -?.801 -27'5
i S0 -50.4 -48.0 -38.7 -35.6 -33%.2 “%1.8 =¢29.6 -28.2 -27.0
59 -48.2 -¢1.9 =-7.R <-34.9 -32.¢ -30.7 -26.i =-27.]7 -26.5
$4 47,5  =40.9 ~%7.0 =-34.2 -32.0 -30,2 -28.0 ~27.5 =261
S$6 -45.,n ~-%9.9 -3h,2 -83.5 -91.4 -29.6 -28.1 -26.8 -25.7
$8 -44.,2 -3:9.0 =-35.5 <-32.9 -30.9 =-29,2 =27./ -26.4 -25.3
40 45,4 841 =34,Rp =82.8 -30.4 =pK.7 -~27.9 =-26.0 -24.9
a2 -41,R =S 34,2 -31.8 -29.09 28,3 =269 -25.7 -24.6
44 -40.7 ~46.5 ~345.5 -81.2 -29.¢ 7.8 =26 .2 -25.8 -24.2
46 ~=389.58 -385.7 =37.9 =380.72 -29.n =-27.4 -26.,1 -25.U -23.9
48 -38"1 -.“SOO '3'/04 ’50:\5 '28-“) -?7-1 25,06 '2406 —23¢6
50 «87.4 -44.,3 -37 .8 -29.8 -28.1 -26.7 ~25.4 -24.3 -23.3
52 «8Bed =58 h  HET a8 =29:9 =2f.7 =726.8 “£85:1 -24.0 -23.0
54 35,4 <33.0 =30.R =28.9 <-27.3 =-26.0 =-24,85 -23.7 -22.R
96 3G =324 =I0, % =285 @70 =257 =2%.9 =23+D =225
58 « S8 7 =418 =po,8 =28.,) <?26.6 <=795.3 =24,z =2d.e =22x<3
F 60 O =Rl P . wPeuR  S2fL] 28643, =RRef  *EdY =29 =¥l
i
3 64 «3% o1 =301 =2R.5 =27.0 <«?5.8 =24.%5 +«23.% =22.4 <~Z1l.6
AR 229k ~2G.,1 «97,7 =£6.3 =25.0 =923.,9 =2%.9 =22.0 =21.1
2 ~-Z8. 841 ~7¢ .9 -75.6 -724.5 -73.4 A e ~c047
) —26.7 . ‘?"-1 'zb.(} "?31 "/’K.Q "().)‘“ -21'1 ’20’3

B BE iR

=772
D wehahb =,5.9 295,39 =24, «¥¢3.
4,2

~?27.2 bk <20.% -19.8
Y0 224t = «gT,.q =28,1 &2 ;.4

“2ilvG =198 =319+1




SR ACE SCATTFRING SIRENSTH (Nh/S7YY)
' % FREGUENCY 10.0 “H7
i
| # ANGLF ¢ WIND SPEED (KTS)
E & (DEGREES) 20 7 74 26 23 30 S2 34 36
i
¢ 2 -44,0 -42.0 -46.3 =-38.7 +~37.2 =35.9 <-%4,] =33.9% -52.%5
i 4 -39.6 -47.6 -36.1 =-34.7 +-33.4 ~37.2 =3i.1 -30.1 <-29.2
| 6 s86.6 =3B.0 83,8 ~82.8 <3i.1 =35 =290 ~28.1 =27.2
E i
E 8 8 «858.7 %382 «3t.8 =80.7 25.5 -26.5 ~27.6 =PE.,] -25.%
F_~ 0 BB 5 Al 8 SB0.8 =204 <PB.3 m0F.8  ~26.4 25,6 ~PA.B
F 1 1.2 -$2.0 -4%0.& -29,4 -28B.8 -27.3 -06.4 <-25.> =-24.,] -23.9
F 1 14 =31 o1 -/9.7 =-2k.858 =27.4 <-26.5 -25.6 =-24./ =23.9Y =-23.? ?
16 ~-30.1 -,k =2/.7 <=26.7 <25.7 =24.8 -c¢4.U -23.8 -22.6
E 18 -29.% --8.1 =-27.0 -26.0 <-25.1 -24.2 <-23.4 ~-22.7 =-22.0 3
. |
| 20 “28.6 -27.4 -26.3 =25.4 -24.5 =23%.7 =27.Y =22.2 -21.5
5 22 -27.9 76,8 =25, =24.8 <-24.0) =23.,2 <=22.4 =21.7 -21.0
; ‘4 ~2T 8  =28.2 =PB.0 =24.3 23.5 =22.7 -22.0 =21.3 , -20.6
|
’ 26 -26.8 -25,7 =-24,8 =-23.9 -2%5.0 =22,3 =-21.6 =20.9 -20.2
/8 ‘260\2‘ "'5v:5 ’2403 "23-4 '?.2-6 ‘?3-9 -.112 -20-5 -1909
& -25.8 - 4.8 -23.9 -23.0 -22.2 -21.5 ~-20.8 -20.2 ~-19.6
1 32 -25.4 -74,4 <-23%.85 =22.7 <-21.9 -?21.,2 =-20.5 -19.9 -19.3
' s4 -25.r ~-P4s6 =-28.4 =22.3 -21.6 =20.,8 -2G.¢ <=19.6 =19.0 :
; 56 S8 A 98,7 S0 ,E =200 <21.2 #90.B =199 =19,8 -18.7 j
: "8 '24.2 ”/\503 —2’;.5 “21.7 -20-(;' "’(\'3 =19.06 -19-0 '1804 E
40 28,0 =28.0 =22.9 =21.4 -20.7 <=20.0 =19.9 ~=18.8 ~1&.2 4
49 «23:6 2727 =21.9 =21.1  -20.4 =19.7 =19.1i =185 -418-0
44 223:% =22.4 21,6 =~20,8 <20.1 ~19.5 =15.9 <=18.9 =17.7
46 =23, <-22.1 =21.%3 =-20.6 -19.9 =-19.2 -l8.6 -18.1 -17.85
k 48 '22.7 “/lle ‘?1.1 "'20.3 "'1""6 -1,{‘:-0 -]K b "17'9 '17-3 i
F o
S0 «22.t «92%1.6 “20.8 <=20,1 =~19.4 ~48,8 =1B.Z =17.7 ~17.1
4 52 «22.1 =721.3 =2r.6 =19.9 =19.2 -38.6 =18,U =17.5 -16.9
F 54 21,6  =21.3 =2p,% =19.6 =19.,0v <354 =178 =17.8 =16.8
3 -
[ 56 =21 .¢ -0, =20 .1 =19,4 <18.8 =18.,2 =172.6 =17.1 -=16.8 53
58 «21.4 =20.6 =16, =«19.2 =18.6 =18.0 =17.4 =16.9 -16.4 1.3
t 60 a21.y =2U0.4" =1%,72 =19.0 «18,4a <17,8 =17.8% =16.8 <+=16.3 3
ef‘(
k 44 =20.% ~70.0 «46¢.83 =18.7 =18.1 =17:5 =18.7 =364 -15.9 3.
58 =Z0u® =195 =ik, =318.3 «17.7 =17.2 *16.0 =16.1 =1%.7 i
i ’ 19 20,0 ='19.3 =18, =18.0 =#17.4 ~16,9 =168 =195.9 =15.4 +.ad
76 «10ur =189 =383 ~17.,7 =17:1 =188 “16.1 =158 =1%.1 E
Kp -19, -'8,4 =17.R <=17.2 -16.7 <16.?2 =1%./7 =15.2 -14.8 {
{ 0 «IB:8 = iF8 =917.8 =386.,7 A& P «18.7 =iw, ¥ <J§,) =34.3 _
i :
i 34 ;‘
|




e 1
N -
SHRr ACE SCATTFRING STRENSTH (DE/SNAYD)
FREQUENCY 12.0 Kw~2
ANGLF WIND SPEED (KTS)
(DcGRFES) 2 4 A R i) 12 14 16 18
2 “116.5 =-v/7.0 =-72.3 -64.,8 -58.8 -54.,3 -50.6 =-47.6 -45.,0
4 -99.¢4 -/9.6 =-64.3 =57,¢ ~%2.1 -48.2 -45.1 -42.4 -40.2
4 -8v.4 -rB.6 -B5C,n =5¢.,7 -48.7 -44,7 -41.8B -39.4 -37.4
8 “B2.a8 =04.2 -85, T -49 .6 -45.4 -42.2 <-34. =-37.8 -35.4
10 /6.0 A0S -572,4 -47,1 <-43.2 -40,2 -~-37.8 =-35.7 -33.9 13
12 =#2.4 ~52,5 ~50.0 =45,1 -~41.5 ~38.85 -36.8 -34.8 -32.5 2
14 -68.6 -~4.9 -4%.n0 -43.4 -40.0 -37.3 =-35.1 ~-33.2 -31.6 E
| 16 ~65." -22.7 -4~/.7 -41.9 -38.7 =~=36.1 -384.0 =32.2 -30.6 i 4
8 -62.4 -=0.R -4¢,7 -40.,6 -37.5 =-35,1 -83.1 -31.9 29.8
20 -59.8 -49,1 -47,3 -39.4 -36.5 -34.2 =82.¢ =30.6 -29.1
82 'blo‘t —4/05 '4’()-1 -36.4 '35 “ '-‘:5-3 "61-5 -29-9 '28-5
Z4 -55,2 -26,1 -41.0 -387.4 -34.8B -32.6 =-30.8 -29.2 -27.9
26 -53.3 -a4,7 =-36,9 =36.6 -34.0n -1.9 =8G.1 =-28.6 -27.3
‘8 -91.5 -48,5 =-3#.0 =35.7 -33.3 -31.2 =-29.> =28.1 -26.8
; 30 49 .0 -a72.4 =3Kk.0 =-89.0 -32.6 =30.6 =29.0 =-27.6 -26.3 ‘
1
82 -48.> -.1.3 =-37.2 =-34,3 -32.0 -30.1 -28.5 =-27.1 -25.9
$4 ~46,7 -40.3% =-36.4 <-83.6 -31.4 -29.,6 -28.U =-26.6 -25.5
36 -45,3 ~%9.4 -35.7 =3%.0 -30.8 =-29.1 =27 D =26.2 =25 .1
.\B -44.-‘ "’6-5 “3;.0 "32.4 "30.\5 -?Poé -2701 ’25-6 -2407
“«n -42,7 -3l.6 =34,3% <~31.8 -29.8 -28.1 =-26.7 =-25.5 -24.,3 :
“9 -41.5 -46.8 =-32,7 =31.8 =-29.3 =-27.7 =26.9 -25.1 -24.0
44 -40.% -56.1 -33,1 -380.8 =-28.9 -27,3 =¢5.9 =-24.7 -23.7
46 -39, 0.3 =32.5 =80.8 =28 8 =26.9 -25.6 -24.4 -23.a4
48 =38, -“4,6 =3%1.9 =29.8 =-28.n" =~-26.5 -25.9 -24.1 -23.1
50 -87.2> -4, -3:.4 =29,3 -27.A =-26.2 =-24.9 =-23.8 -22.8
LY -86.7 - 485,23 =8N, =¢8.9 =«27.8 <25.,9 =24.6 =23.:5 =22.85
k4 '\550.: '~\207 03{",4 -28.5 ‘26»") '?5-5 -24-0 -2\5-2 "22.3
26 -54,4 -t2.41 -29.0 =¢8.1 «-26.5% =925.9%2 =24.,0 =23.0 =22.0
5R «833.85 =211.5 =24,8 =27,7 <26.2 24,9 =~23./ <=22.7 =~z1.8
A0 32,7 «X1s0 =290 ~-27.3 <-25.9 <-74.6 =-23.Y =22.-5 -?71.5
64 ea31s1 =940 =PR.P »26,6 =25.3 =24,0 =~23.0 «=22.0 =-21.3
‘R “29.h <« B9 =27.4 =26,0 <28.7 <~23.5 =22.9% =21.5 -20.7 |
i =28, <3TO =Dhk  =25.3 28,17 =P.0 =220 =p1.9 =203 ;
Al / & «26.0 -.7¢1 =P%,9 <=24,7 <23.6 =D2,5 <-21.6 =20.7 -19.9 ;
; 6?2 «25.r ~PBun =p8&,;9 =23.9 =22.8 =P1.9 =71.U -20.2 =~19.4 ;
: 90 eB28sT =088 =P «22.% =21.8 P11 =202 =19.% ~18.7 ;
. (
35 !
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ANGLE
(DEGREES)

o N\

36

S8
40
42

44
46
48

50
22
4

)
np
J0

-Z38.
~25.

=82
-22.“
~22.

-21.9
O A
-£1.4

<
-¢1),0
-20.7

-29. &
-19.{7
-19.%

-19.7

-18.7
-1‘1.1

1

HRF AC

e

SCATTFRING

FREQUENCY

&

-3h
-3

=87

-17
-1

-1

WIND
4

.0
-0
«h

8
|
. R

STRENGIK
12.0 KHZ
SPEED (KT5)
26 28
-37.5 -=36.0
-58.6 -%2.3
~-31.3 =30.2
-29.7 -28B.6
-28.% -27.5%
-2/.% -26.5
-26.,6 -25.7
-25.,9 -24.9
~-25.2 -24.3
-24.6 -23.%8
~24.1 <~23.3
~23.6 <22.R
-23,2 -22.4
-22.8 =22.Nn
-22.4 -21.64
=27 .0 =21.3
-21.7 <20.9
-21.4 -20.6
=21.1 =20.3
-20.8 =203
-20.5 -19. ¢
-20.3 -19.¢6
20,0 @ =19.3
-19.8 -19.1
~-19.% -18.09
-19.8 -18.7
«19¢.1L =18.5
-18.9 -18.7
-18.7 -18.:
-18.%5 =17.¢
~318.2 <+17.8
~1/.8 A
~17.5 -16.9
-17.2 -16.6
~16.8B <16 7
«36.8 «1%.7

(nB/7SnYD)

30

-34.7
-31.2
-29.1

-27.6
=26.5
= 25,16

-24.8
-?74,1
-23.5

-22.9
-22.4
-22.N

-21.6
=202
~20.9

-?20.5
—?sz
-19.9

-19,6
=194

=191

-1%.,0Q
187
=18.5

-18.2
=1 8.0
=5l 8

i
=3/
-1/

-17.0

A BT

“16.4

K |
o (-
s - 0

52

-355.9
=Su.1
-¢8.1

-26./
-25.0
-240/

=25 Y
-238.9
-22.7

-22.2
=20
-21.9

-20.Y
=202
~20.2

=19.9
~19.,6
~19.9

-10.0
=1 8.0
<1 B2

=189
<181
Sy

=176
179
-17.98

=17.1
=16.9
=

~16,4

b < TR

“1Y«

=15.06
-15.72
L (R TP

=19

=313
-14.
=3 N

N

36

~381.4
-28.2
"26-3

'25-0
-24.0
'53»1

'22-4
-21.8
-¢1.3

-20.8
-20.3
'190°

-19.4
-19.2
-18.9

"18o6
-18.3
-18.1

-17.8
~17.6
—1704

"3701
-1600
-1607

A S S A

§
i
!

I B e




SURFAC- STATTFRING STRENGTH (Dk/SNYD)

FREQUENCY 15.0 KHP

ANGLF AIND SPFED (KTS)

(DEGREES) 2 4 6 & 10 12 :4 16 18
2 =412.9 +=H4.3 -71.4 =62.8 -56.9 -5Z.5 -48.,9 -45.9 +43.4
4 ~96 .~ -/85.4 -6 .4 ~55.5 -50.% -46.7 ~43.6 -41.0 -36.8

) ~87.7 -~7.0 -57.3 -51.2 -46.7 -445,3 40,5 -38.¢ -356.1 ,
& ~-80.2 -k7.5 -57.R ~48.1 -44 .1 -40.9 -8¢.9 -36.1 -34.2
10 ~-74,. -h8.9 =B-.n =~45.8 -42.0 =-2G.(Q0 =-36.6 =-34.5 -32.8
12 ~70.+ <-956.1 -4+.7 ~43.9 -40.3 -37.5 -385.2 =-33.8 -31.6
.4 «67. ~-=3.6 -4~ .R =~42.2 -858.9 -36.2 -$4.U -32.:2 -30.6
16 -63. ~51.5 -4%.4 ~40.8 -$7.6 =35,1 -3%5.0 ~31.2 -29.7
18 -61.7 -49.7 -4%,4 =~39,.6 -36.5 -34.,1 -82.1 -30.4 -¢28.9
n <58.,¢ -4RB.0 -4,.3 -3B.5 -35.6 -32.2 -~31.8 <-29.6 -28.?
22 «96.3 -iHh.,5 =41,1 <-87.5 =-34.7 -y .4 ~80.6 =29.0 -27.A
ca -54,% -¢5.,4 -4r.0 <~86.5 -33.9 =-31.7 -29.Y -28.4 -27.0
26 -52.4 -43.8 -39.0 ~35.7 -83.1 -31.0 =29.9 =-27.8 -26.5
i 28 «D0.A =-42.7 =3F.1 <~%4,9 -38,.4 =-30.4 -2K8./ =27.8 -26.0
! S0 -49 .0 -41.6 -37.3 =384.2 -31.8 =29.9 -?2b.¢< -26.8 -25.5
&2 ~47.5 <-40.,6 <-36.4 +~33.5 -31.2 =29.3 =-27./ =-26.8 -25.1
$4 ~-46." -¥9,6 -35.7 <=32.9 =-8U.6 =-2E.8 =~2/.2 <=25.9 -¢4.7
66 °44-./ ‘58-7 "(S“-ﬂ '62.\5 ";50-1 -28.\5 "26.0 -2SOb ‘2403
&8 -45.,4 ~&7.9 -34,3 =31.7 -29.6 -27.9 =210 .4 -25.4¢1 -24.0
4N -42 .7 -57.0 -3rxa7r =81.1 -29.1 -?27.4 ~26.0 -24.7 -23.6

42 -41.p -36.3 =-33.1 =-30.6 -28.7 =-=27,0 =25.6 =-24.4 -23.3 i
a4 -39,.9 -45,8 -37.5 -50.1 -28.7 <26, 7 =29,9 -24.1 -23.0
4k «3B,0 -44.8 -3i.9 =29,7 -27.8 -28,8 <~24.9 -23.8 -22.7
ag «87.4 -34.p =-31,4 =29.2 -27.4 =-=25.9 =-24,6 =-23.5 -22.4
50 ~-36.9 -*3.5 -3In,9 =-28.8B -27.1 =925.6 -24.9 -23.2 =-22.1
52 -36.0n -42.9 -3 .4 -28.,4 -26.7 -75.3 24,0 -22.9 -21.9
54 «95 ¢ 1 4248 ~-rG,.Q -28.0 -Z26.4% ~948.,.09 =5,/ -22:6 ~21.6

b
26 «834.3 3517 +29.85 +=27.6 <=26.0 =24.6 =~28.4 <-22.4 -21.4
A 3O sl =23 P =26y =&7.2 =2%5.7 “P84.5 *“28.2 =22.1 ~-21.2
n) 87 .6 0.k =PH . K =26,9 =25 =24,y =22.9Y <=21.9 =20.9

. 2

64 L & S -9.4 -77 R -26.7 -24 . % =235 ~22.4 -21.4 -20.5 b
~A -?9.7 « 8.7 =278 =25.95 «24.p 2300 =22, =21:0 =201
72 2B} “~s1F ~7+.R -/4.9 =-23.7 -77.5 o -20.6 «39
/A w20 =649 25.7 =24.4 <23.,? «~2?.1 =2i.1 <«?20.2 =19.4
Hp «285,% =.8.,7 <Da,9 =2F.h «22:% =238 =pi.5 =19.,7 <18:9
70 234" - 4.7 “255 -22.6 «@d o F «20.7 «19,.8 «19.0 ~18.3




ANGLF
(DEGREES)

5N

N O X

o ks I N

20
24

6
<8
50

42
34
36
<8
40
42
“4
46
48

50
22
>4

26
58
60
h4
. ,é

)

o

20

“410’/
~36.¢
waq

“\52-‘,‘
-31.v
“500‘

-Z9.¢
-28.2
-27.‘

-726.0
-26.%
-25 .4

-25.3%
-24.,.¢%
-24.4

~Z24.n
-238.5
=23va

-22.9
-2k
- e X

€2
«2147
~21.%

21 e¢?
-21.0
-20.7

-20.58
YA I
-20.

=197
-19.7%
~19.n

o

2¢

CREACGH

‘69~3

152

-12.8

=]

'
xr Xx X

-1

29,8
“B.H

°7.9
2741
26.4

» o

SCATTE
v 1‘;@1!

w INT
a4

~-37.6
'3‘-07
o

-26.7
~726.0
_?go:l

-2¢.7
-24.7
~2%5.7

-2%.2
-727.R
-2~ .4

=22
=21 47
-21 .4

=27 o1
-21 <R
"? e b
20,3
_2“.1
-1t.R

_j(,,ﬁ

“1%.2

":1 e
~1+.R
-1Fc. X

RING STRENGTH (he/SnYL)
ENCY 15.0 KHZ
SPFED (KTs)

26 24 50 $2 $4 $6
-36.0 -84.¢ %3 .4 =32.¢ =31.1 -~-30.1
-82.3 -31.1 -X0,0 =268.9 =27.9 -27.0
-30.2 -29.0 28,0 =27 e\ -26.1 -25.2
-28.6 -27.6 =026.6 =?%.6 -24.8 -24.0
=27.5 =26.4 <-25.5 =24.6 =23,/ =23.0
-26.,5 -=25.5 <=24.6 -23./7 =22.9 -22.2
-25.7 -24.7 -23.8 -23.0 -22.2 -21.5
-24.9 ~-24 .0 =289 -22.9 -21.6 -20.:9
-24,8 =-23.4 =272.6 =2i.8 =21.1 ~20.4
-23.8 -22.9 -272.1 ~21.+9 -20.6 -19.9
~23.2 ~22.4 =21.6 =20.8 =-20.1 =19.5
-22.8 ~21.9 -21.2 -20.4 -19.7 =191
-22.4 ~21.% -2, R -2(:1 -19.4 -18.7
-22.0 ~-21.7 -0, 4 =]y -19.0 -18.4
-¢1.6 ~20.R -20.1 -14.4 -18.7 -18,1
-21.,7 -20.5% ~-19.7 -19.1 -18.4 -17.R
-20.,9 -20. -19.5 ~18.0 -18.¢ 476
-20.6 -19.9 Q2 =182 =Y =1 743
=20.3 =19.6 =18.9 =18.9 =17.6 =17.1
-20.1 ~39.3 G o 0 =180 -17.4 -16.8
-19.8 -19.1 =184 2t 7 <) =17 2 -16.6
-19.6 "18 l_* "_"F.? °1/'6 -17'0 -16t4
'19.\5 'lh A "16-0 -1./1" -16-8 -16n2
«19.1 =~18.4 =17.8 ~ll.e =16.6 =16.0
=16.9 -18.7 “17 .6 «1 70 -16.4 ~-15.9
18,7 =18.9 =17.4 =16.8 =16.2 ~15.7
-18.,5 -17.R &4 T o -16.0 -15.5
-18,3 -17.¢ =47.0 =16.4 =15.9 -~-1%5.4
~18.1 =17:4 16,8 =1K.8 =197 =i%.9
2179 =378 =98.7 <1l6.1i =19Hv6 <=15.1%
«17.6 -16.9 =16.3 =15.8 =-15.8 =-14.8
=17.2 =-16K.4 1/8.,0 =1%.9 =15.0 ~-14.5
«16.9 »165 3 =158 b B 27 - -14./ ~14.3
-16.6 «16,. s B P | “1%.0 -14.Y9 ~14.0
1G22 =157 =15.1 =14.0 =14,1 «“18:7
«15.7 e L =14,7 -14.2 =13+ «13: 8

38




S REACHE SOATTERING STRENGTIR (NB/SOYD)

FRFOUENCY  20.0 Xh#

ANGLF wWinh SPEED (KT 3) ]
(DEGREES) ’ 4 6 e 19 12 14 16 18

? _10604 ‘R“.tl“‘ 'f)"t? -60.2 '54-% 'S(:.? -46-1 -45-9 ’41!4

4 « P20 =207 =~60vo =D3.83 -48.%5 =44.,7 =44./7 =389.2 =37.1

6 -83.0 -¢t4.6 -~5°,2 =49.2 -44.9 -41,5 =38K.8 =36.> -34.5

8 -77.5 -A0.3% -57,R =-456.4 -42.4 -29,3 =-36./ =34.6 -32.7

0 -72.~ ="7.00 =~4%,2 -44, =40 ,a ~%7.5 =55.F =38.1 -~81.4
3.0

[T

. -68.4 -84.2 -4,.0 =42, -38.8 -26.

[y
1
O~
[

=319 =30.2

-29.3
-28.4
"27-7

> ]
1
[ou
N
~N

-30.
-%1.7 =30.
=SG.Y ‘29-

w4 -65,n -%1.¢ -4%,2 -40.8 -¥7.5 -4,
‘6 -62.( "9.9 "a.-"-.’ "59. -;5(‘:. '330
R -59.2 -4B.2 ~-47,3 =38, -35.5 -32.

n
N O

[SNEF
0 D

-34.

o
-

/0 «57.0 =46.6 ~41.0 =87. ~3. -850, -28.95 =27.0

Z f
72 -54 ¢ &G, 2 | =3G.09 =86.3 -33.5 =31.3 =-29.49 -27.8 ~26.4
24 =92 .9 -L8.G -25.9 -89 . 4 -472 7 -30.6 =23.b -27.2 -25.9
{ b -91 «% ~L2.7 -37.0 -54.6 -%2.0 =30, =28 . -26.7 -25.4

»H O

! /R -49 .5 -a3.6 -37.0 -83.8 =81.4 =29, -27./ -26.2 -24.9
50 ~48.0 -40.A =3h.2 <-83.2 -380.,8 =pK.8 =-27.¢4 -25.8 =-24.5
$9 46 .5 -9, f =35, -32.5 =30.2 -28,3 -¢26./ =-25.8 -24.1 i
o4 -45 .. -~ “Be7 -%¢ .8 -$%1.9 -29.7 -?27.R ~26:9 =24.9 ~28.47
56 -43.¢c =]k -3 1 -81.8 -29.% -27.4 =¢5.9Y =24.5 -¢4%.4 4
L8 ~BB.7 57D =BX.4 ~B0.8 =2B.T <37,0 +~25.H% =24.2 -23.0 ﬂ
aQ «AF R ~dhed =32.8 ~=30.3 -2B.2 -26.6 =25.1 =23.8B -22.7
42 ~4Q " ~ 405 <33 =c9B =l ~26,2 =24.,8 =-23.5 =22.4

£

~24.
-24.

=28

“4q «39 .8 <34,8 =&l ol =29.9 =27.4 =25,
46 «IB 4 =Fd.2 =871, -2B.9 =27.0 =25,
48 -S57. «ESeH  =FN.T LY. -26.6 =25,

o)

“2Sxd  ~eas
s R
=22+6 =216

J
= N
(ool

Y0 =56, ¢ ~492.9 «Fu.p «zB8,1 =26,% =p4.8 -23.5 -~22.3 -21.3
52 SUH s =R =@l w280 el s e DSl e =g L =) Y
~4 -34.¢ -1 .k =D, X =g S «25.6 =P 2 =Py =P a8 =208

6k -84, =41 .72 -?2+.9 -26.9 -25.3 -238.9 sl ~21.6 3
S8 R, -4 () 7 PR =266 =2%. =236 =27, =219 =20.4
50 ad2es =Z0eR =2F.p =Z€6.2 =24.7 =23.84 =27.28 =il ~20.2
‘a4 oFl et 95D =27.3 25,6 =24.7c 22,8 =¢i.l +20.7 ~19.8
ER «Z9,7 -~ Bed VI -¢5.0 25 .k -2¢.4 “Z1 W -2N.3 -19.4
P c28Bed =378 55,0 ~28.4 23,1 =P1.9 =20.% <19.9 -«19.0
/A w7 ¥ «»&s7 aPhE X =23.9 =228 =71.95 =, =39O =L @N7
ol w25 .8 5.8 =P4.8 25,1 =21:.9 «2(.9 =19.9 =190 =laP
90N «28.4 -,84.7 P %X = -21.1 =9} s @ =19 " ~18.4 “37.85




SIREAG: S ATTERING STRFENGTH (Nk/SAYD)

FREGUENCY 20.0 KHZ

ANGLF WinD SPFED (KTS)
(D=GREES) 20 27 L4 26 28 $n 12 4 36

-39.% -37.4 =35.,7 -84.2 -32.9 -3

-35.% =-148.5 =3r.9 =80.7 -29.5 =2

=d2.R ~51.3 =29.9 ~-28.7 +-27.65 =2 -29.5 -24.7 -23.8

=S84 29,7 -9R.4 =27.,2 -26.7 -25.2 -~24.,8 =28.4 -22.6 ;
“23en  —2B.8 -27.9 =26.1 @ -25.1 ~-24,1 =-73.5 =-22.4 -21.7

-28, % -7 4 -75.3 -¢5.¢ -24.7 P LSS 22 .9 =21 7 -c0.6

-27.13 -.6.A -25.5 -24.4 -25.5 =276 ~21+8 -21.0 -20.3

S - 5.8 -24,7 ~23.7 -22.8 -22.0 =-¢1.¢2 -20.4 -19.7

-26.4 -75.9 -24.14 =¢9.1 -22.2 -21.4 -20.6 =-19.9 -19.? 1

-25.R -4 .6 -2%.6 -¢2.6 =21 .7 -70.9 ~ e -19.5 -18.R i
-25.7 -6, -23%.1 ~22.1 =21.3 -20.5 ~19./ -19.0 -18.4 3
~24.7 -23.6 =-27.6 =-21.7 =-20.9 -20.1 -16.9 =-18.7 -18.0 3
-24 .7 ~23.1 P2 NS 2SS a2 6 =97 =190 =1 8. =177 i
AT -7l .7 -7 WR -20.9 -20.1 -19.4 =R -18.0 -17.4 2
“23.a 22204 =21 04 =206 -19.8  =40.0 =ip.4 =17.7 -17.1 |
~23.0N -2 0 -2 1 -20.¢ -169.5 ~4.8.7 =18.12 =~17:4 =-16.8

~ 22k -21.7 =70 8 -19.9 -19.7 -18.5% =708 -17.2 -16.6 :
-22.% ~/13 -70.5 -19.6 -~-18.¢ -18.2 =17.° =169 =16:38 3
~22 .0 =21 «0 =20 .2 -19.4 -18.6 -7 +9 ~17.9 -16.7 -16.1 A
~2l.7  =20.8 =t9.0 =190 =484 =47 .7 @ =17.1 =165 =-15.9

=214 - 0.8 -1¢,4 =18.9 -18.7 -17.% =~iA.b -16.3 -15.7 3
“Z21 .4 =R0uY =1%.4 ~1B.6 «17.9 =97.3 ~16.,6 -16.1 ~-15.5 t
~20.0 - 20 0 -16¢.2 -18.4 -17.7 =7l -16.9 -315.9 -15.3 |
A P A B o TR (RS S I - R L3 S A EAE |

-15.5  -1%.0 |

~20va =19.8 =1B.7 =18.0 +17.83 =367 ~“16.1
-20.7 ~1943 ~1F 5 =17.8 =3l =165 =155 Y =15.9 -14.R |
-19.0 - 9.1 -15.3 -17.6 -16.9 s (5 IR - 157 -15.72 -14.4 |

-19.7 ~-"B.G¢ -1%#.1 =17.4 -16.R -16,1 =15¢6 =1%.0 =314.5
SLOgK = Be7  ef7esg =172 ~168:6 =160 =19.% =14.Y =14.3
<19 (AL T (i R 6 s R [ P S - 0 TR (L TR R . A e - 0
-18.¢ =1 8.1 <A =167 =161 “=15.5 <15,U0 =14.4 -13.9
-1la.v ~1 7k s R -16. 49 -15.8 15,2 =4 -14.2 o i
1.8 AL «feeR =162 #=15.5 15,0 *149¢% ~“A8«Y <184
el i m PP s iR, ® =159 w188 =187 =ld4q€ *lId.T =A3.F
«17.5% ~'6.F -1k =399 -14.6 -14,4 =15 «Y =15.4% -12¢ 9
6.7




PART II - PLOTS

The surface scattering strength (dB/sq yd) is plotted vs the
grazing angle (degrees) for 9 wind speeds (knots) on each graph.
There are 18 plots, one for each frequency (kHz). These plots

were made on a CALCOMP plotter using the AMESPLOT MK II plotting

routines.
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