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ABSTRACT

S~

Radar backscatter measurements were made of shorefast sea ice and fresh
water Ice near Point Barrow, Alaska, In May 1977 with a fransportable
microwave spectrometer, TRAMAS, that swept from 1-2 GHz and 8~18 GHz, viewed
angles from 10° to 70‘-from nadir, and had antenna transmlt-receive
polarizations of vertical-vertical, horizontal-horizontal, vertical-
horizontal, and horizontal-vertical. Thick first-year sea [ce, multiyear sea
ice, a small first-year pressure-ridge, and fresh water |lake ice were
investigated. Included hereln are the radar backscatter cross-sections and

ice characterization data.
i

1.0 _INTRODUCTION

Radar backscatter data were acqulred during the month of May 1977 on
shorefast sea ice off the coast of Polnt Barrow, Alaska, and on two frozen
fresh-water |akes near the coasf. Measurements were conducted using a
four-antenna frequency-modulated continuous-wave 1-2 GHz and 8-18 GHz
cal ibrated radar (scatterometer) mounted on a porteble surface~based structure
which placed the antennas at a fixed range from the Ice surface. The radar
parameters Included muitiple frequencles, |like~ and cross-antenna
polarizations, and numerous angles of Incidence. Nomlinal system
speclfications are detalled In Table 1. Calibration of the scatterometer was
achleved by frequently passing The radar signal through a delay line of known
attenuation and by less frequently observing targets of known radar

cross-sections (trihedral corner reflector and Luneberg lens). Reduction of




fading effects of constructive and destructive Interference of the signal
components of the scattering elements within the resolution cell was
accompl ished by increasing the number of independent samples through frequency
and spatial averaging. Frequency averaging consisted of sweeping with
bandwidth In excess of that required for resolution and spatial sampies were
obtained through physically repositioning the radar footprints.

Ice characterization was performed at the time of the radar measurements.
The snow pack was described according to depth; density; surface temperature;
a general description of grain sl;e, shape and texture; and surface roughness.
The lce was described according to type, thickness, surface roughness (both
large- and smal l-scale), surface temperature, salinity profiie, and vertical
Inhomogeneities (based on a visual core examination. The seven Ice sites
investigated included thick first-year sea Ice, multiyear sea ice, a small
pressure-ridge composed of first~year ice, a |lake completely frozen to its
bottom, and a lake with water underlying the Ice. Site descriptions are
included In Table 2., Large variations in air and ice temperature at the same
site result from the fact that a set of measurements commoniy required several
hours and, In some cases, more than one day. Appreciable varlations in snow

thickness aiso had a major effect on the temperature of the upper ice surface.
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Type

Frequency Range
Modulating Waveform
FM Sweep: Af

Transmitter Power

Intermediate Frequency

IF Bandwidth
Antennas
Receive Type
Transmit Type
Feeds

Polarization
Capabilities

Target Distance

Transmit Beamwidth

Receive Beamwidth

Incidence Angle Range
Calibration

Internal

External

Operating Temperature
Range

TABLE 1

Ku-X-band

FM-CW

8-18 GHz
Triangular

1 GHz

14-19 dBm

50 kHz

10 kHz

46 cm. Reflector
31 cm. Reflector

Dual Ridge Horn

HH, HV, VvV, VH
10.7 meters

8.23 at 8 GHz
4.0° at 17.7 GHz

5.33 at 8 GHz
2.3 at 17.8 GHz

10° - 70°

Signal Injection
(delay line)

Luneberg Sphere
Reflector

-50°C to +50°C

NOMINAL SYSTEM SPECIFICATIONS

L-band
FM-CW

1.5 GHz
Triangular
800 MHz

19 dBm

50 kHz

10 kHz

91 cm. Reflector
Standard Gain Horn

Log Periodic

VV, VH
6.1 meters

27°
9.5°

10° - 7¢0°

Signal Injection
(shorted delay line)

Square Trihedral
Corner Reflector

-50°¢ to +50°C
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2.0 RADAR BACKSCATTER CROSS-SECTIONS
Radar backscatter cross-sections, g°, have been divided into two

frequency bands, 1-2 GHz and 8-18 GHz. The cross~sections of individual looks
at an Ice site, the average radar cross-section for an ice site, and the
average radar cross-section for an ice type are presenfed.ln the data. In the
data, angles have been shown as multiples of 10. See Table 3 for the precise

angle-of-~incidence.

TABLE 3

CONVERSION TABLE TO CORRECT ANGLES OF INCIDENCE
SHOWN IN DATA FILES

Angle shown in data file Correct angle (degrees)
10 12
20 22
30 35
40 42
50 51
60 60
70 70

g
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SEA ICE DATA  SPRING 1977 EXPERIMENT
GROUND SYSTEM L-BAND RADAR CROSS SECTIONS




Thick First Year

Multiyear

Average a°

-3.88
-13.

-11.
-14.

-15.
-21.

for L-Band Experiment

-17.
-18.

-15.
-18.

-24.
-26.

40

76
15

79
20

.94
-12.

37

11
14

Spring 1977

-18.
-20.

-17.
-20.

-12.
-17.

=25.
-27.

50

23
12

67

56
45

06
57

-19.
-19.

-18
~21

-13.
-19.

=25,
-27.

60

78
51

.96
.62

35
01

20
74

-19.
~19.

-20.
~22.

~17.
-19.

~25.
-28.

70

69
78

63
91

31
85

53
04




Average 0° for L-Band Experiment
Spring 1977

ANGLE 10 20 30 40 50 60 70

w 0.70 -0.25 -4.75 -6.07 -6.66 -7.30 -7.54
VH -6.94 -10.70 -11.39 -11.66 -14.00 -12.52 -13.42

w -4.63 -10.46 -13.41 -15.32 -16.71 -17.99 -19.06
VH -8.87 -12.86 -17.58 -17.80 -19.33 -19.93 -21.55

w -6.00 -10.56 -13.67 -16.16 -17.41 -17.59 -18.82
VH -7.42 -12.63 -16.46 -17.45 -18.25 -19.00 -18.49

w -1.66 -3.46 -4.50 -6.94 -12.56 -13.35 -17.31
VH -7.15 -8.14 -9.81 -12.37 -17.45 -19.01 -19.85

w -7.35 -12.24 -14.82 -16.32 -18.91 -20.22 -23.11

SITE- 6 §
W -13.14 -15.92 -23.01 -24.11 -25.06 -25.70 -25.53 :
VH  -14.51 -21.37 -25.68 -26.14 -27.57 -27.74 -28.04 !
SITE- 7 %
W -13.26 -15.89 -21.76 -24.67 -26.11 -28.12 -28.65 I
VH -16.73 -19.36 -24.31 -27.24 -28.46 -28.51 -29.18 3
SITE- ALL |

W -4.29 -6.58 -10.19 -11.90 -13.35 -14.05 -14.70 E
VHE  -9.35 -13.26 -15.43 -16.39 -18.77 -18.33 -19.03 I




ANGLE 10 20 30 40 50 60 70

DATE- MAY 14, 1977 SITE- 1 LOOK- 1
W -0.08 -1.66 -13.76 -16.97 -16.00 -18.01 -15.84

VH  -12.43 -16.13 -15.84 -17.59 -20.10 -17.48 ~20.05

DATE- MAY 14, 1977 SITE- 1 LOOK- 2

W -13.95 1.37 -13.33 -14.78 ~15.26 -16.97 -16.79

VH -13.87 -15.86 -18.82 -19.49 ~21.53 =20.00 -20.94

: DATE- MAY 14, 1977 SITE- 1 LOOK- 3 H
w 1.45 0.69 <-2.20 -4.30 -5.45 <6.40 -7.84 '
VH  -16.93 -17.10 -17.64 -18.46 -21.25 -21.28 ~19.36

DATE- MAY 15, 1977 SITE- 1 LOOK- 4

w -0.72 -0.16 -2.31 -3.22 -4.29 -5.37 -5.56
VH -6.83 -6.28 -8.21 -7.82 -11.28 -9.49 -10.81

DATE- MAY 15, 1977 SITE- 1 LOOK- 5

w 4.17 -2.77 -4.00 -4.75 -4.37 -4.24 -4.07
VH -1.64 -9.19 -8.08 -8.77 -9.99 -8.80 -9.51

DATE- MAY 17, 1977 SITE- 2 LOOK- 1

VW -11.15 -11.97 -14.80 -17.66 -19.36 -20.41 -23.53 i
VH -8.54 -12.18 -16.61 -15.14 -17.98 -18.77 -21.72 ]
DATE- MAY 17, 1977 SITE- 2 LOOK- 2

W -1.54 -10.78 -16.17 -14.43 -16.47 -19.02 -17.33 i
VH  99.00 99.00 99.00 99.00 99.00 99.00 99.00 _ i




DATE-

DATE-

w
VH

MAY

-1

MAY

-6.
.99 -15.28

MAY

-14.
-15.

MAY

MAY

-4.

-4

MAY

-6.
-6.

17, 1977

.98 -7.96
-6.

46 -10.24

18, 1977

47 -16.64

18, 1977

92 -15.53
79 -16.51

18, 1977

.01 -7.39
.00 99.00

19, 1977

.25 -13.14
.56 -13.65

19, 1977

54 -11.23

.34 -12.07

20, 1977

27 -10.32
83 -9.03

SITE- 2 LOOK-
-9.90 -12.85 -14.03
-15.38 -17.04 -17.67
SITE- 2 LOOK-
-16.27 -17.37 -17.53
-22.18 -22.16 -21.11
SITE- 2 LOOK-
-17.22 -17.64 -19.23
-18.85 -20.01 -22.27
SITE- 2 LOOK-
-11.46 -14.50 -16.08
99.00 99.00 99.00
SITE- 3 LOOK-
-13.90 -14.99 -13.43
-16.38 -16.47 -15.81
SITE- 3 LOOK-
-8.86 -11.78 -15.51

-14.40 -16.53 -16.56

SITE- 3 LOOCK-

-16.02 -19.44 -21.06
-13.73 -14.36 -15.96

3

-15.
.34

-18

4

-19
=21

-19.
=22.

-16.
99.

-14.

-18

-13.
-17.

=22

05

.39
.45

85
58

77
00

32

.23

90
00

.33
-16.

24

-17

~22.
-24.

-22.
=24,

-16

-14.
-17.

-15.
.98

-16

-24.
-15.

.25
-18.

74

25
04

05
03

.89
99.

00

65
27

67

13
21




ANGLE

DATE-

MAY

~-10.
-13.

10 20
20, 1977
.98 -15.91
.07 ~-13.75
20, 1977
.05 -6.78
.66 -13.64
21, 1977
.87 -11.24
.92 ~-19.18
21, 1977
.60 -3.75
.02 -9.47
22, 1977
.33 -3.19
.84 -7.12
22, 1977
07 -11.56
08 -16.56

30

SITE-
-16.50
-19.13

SITE-
-15.60
-19.30

SITE-
-19.24
-19.85

SITE-

-4.17
-8.95
SITE-
-4.86
-10.88
SITE-

-14.95
-20.23

40 50

3 LOOK-
-18.55 -21.15
-18.85 -22.55

3 LOOK-
-21.25 -20.76
-21.30 -22.42

3 LOOK-
~18.42 -19.41
~22.16 -23.21

4 LOOK-

-9.97 -15.03
~12.40 -18.09
4 LOOK-
-5.17 -10.99
~12.34 -16.90
5 LOOK-

-16.43 -19.82
-20.62 -23.15

N

4

-22.

-21

-20.
-22.

=21.
-23.

-15

-22.

-11.
~17.

-19.
~23.

60

47
.85

77
81

68
02

.63
09

86
22

04
27

=24,
~22.

~23.
~22.

~23.
~23.

~20.

~21

-15.
-18.

-23.
-27.

70

02
33

28
48

12
51

13
.45

62
68

45
22
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DATE-

MAY
-6.
-13.

MAY

MAY
-10.
-14.
MAY
-9.
-11.
MAY
-6.
-13.
MAY
-14,
-15.
MAY

-13.
-14.

23, 1977

35 -12.09
07 -18.57

23, 1977

.57 -12.80
.93 -17.19

23, 1977
63 -11.19
98 -16.41

23, 1977
71 -12.89
20 -16.25

23, 1977
37 -12.28
30 -16.72

25, 1977
08 -15.03
07 -18.91

25, 1977

98 -14.22
43 -21.22

SITE- 5 LOOK-
-13.90 -16.83 -18.09
-16.63 -19.37 -23.45

SITE- 5 LOOK-
-17.39 -22.87 -23.08
-21.04 -20.77 -24.68

SITE- 5 LOOK-
-16.14 -18.80 -20.80
~19.35 -21.14 -23.91

SITE- 5 LOOK-
-13.68 -17.22 -17.91
-19.49 -19.82 -21.77

SITE- 5 LOOK-
-14.02 -12.28 -16.63
-16.47 -18.08 -24.32

SITE- 6 LOOK-
=22.67 -22.97 -25.26
-25.45 -25.50 -27.82

SITE- 6 LOOK-

=24.06 -25.68 -24.92
-25.87 -26.75 -27.02

2

-19.
-23.

-21.
.60

-25

-21.
-26.

-20.
-23.

-19.
-25.

-24.
-26.

=25,
=27.

76
9

16

70
30

62
Q9

63
30

79
99

37
89

-23.
=25.

=21

-23.

-23.
=27.

=24,
-24.

=22.
-25.

~24,
-27.

-25.
-29.

70

32
69

.77
08

49
14

50
10

61
14

64

03
91

ks S9N

e




ANGLE

DATE-

10 20

MAY 26, 1977
-13.98 -~16.99
-15.45 -23.03
MAY 26, 1977
-11.64 ~16.66
-12.77 -21.54
MAY 26, 1977
-12.58 -17.66
-15.48 -23.87
MAY 28, 1977
-12.60 -16.25
-16.54 -19.51
MAY 28, 1977
-14.71 -16.01
-21.01 -18.41
MAY 28, 1977

-12.77 -15.46
-14.73 -20.37

30

SITE-
-22.98
-25.46

SITE-
-23.75
-25.78

SITE-
-21.91
-25.84

SITE-
-20.61
-22.43

SITE-
-22.90
-25.47

SITE-

-22.07
-25.89

40 50

6 LOOK-
-25.32 -24.64
-26.87 -27.69

6 LOOK-
-23.04 -26.09
-25.06 -27.51

6 LOOK-
-24.25 -24.56
-26.90 -27.88

7 LOOK-
-22.57 ~24.90
-26.55 -28.63

7 LOOK-
-26.18 -27.95
-28.06 ~28.33

7 LOOK~

-26.40 -26.01
=27.25 -28.42

3

-26.
-27.

-26.
-29.

-25.
-27.

-28.
-29.

-28

-29.

-27.

=27

60

57
54

77
08

34
48

20
41

.79
07

46
.34

=27.
-28.

-27.
-26.

-24.
-27.

-28.

=31

-29.
-30.

-27.

=27

70

46
61

34
83

23
83

80
.25

76
08

64
.24
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FREQ

HH ANGLE
10
20
30
40
50
60
70

HV ANGLE

VH ANGLE
10
20
30
40
50
60
70

~10.
~14.
~15.
.50
~16.
-19.
~23.

~17

=24,
=27.
~31.
~34.
~36.
~37.
~41.

~26.
-31.
-31.
~33.
-35.
-38.
=42,

01
88
98

97
83
71

.01
~15.
~17.
~16.
-18.
=21.
=25.

34
29
71
14
24
17

Average ¢°

-9.
-13.
-14.
-14.
-18.
~-19.
-23.

-26.
-28.

=31

-32.
-33.
-37.
-39.

-11.
-13.
-14.
-17.
-20.
=24,

-31.
-29.
-32.
-31.
-33.
-37.
-40.

11

.27
41
56
07
99

.38
80
84
90
72
17
52

74
18
56
17
71
24
49

-7.
-10.

=11

-14.

-13

-17.
=22.

-22.
=25.
-23.
-27.
-29.

=31

-34.

-20.
-21.
-23.
=24,
=29.
-31.
-35.

48
95
.32
62
.54
56
54

12
91
93
63
81
.80
93

.64
.24
.38
.22
.19
.23
.59

52
82
62
13
77

29

for Thick First Year Ice
(Sites #1 and #3)

-23.
-26.
-27.
-28.
-30.
-31.
-33.

-10.

=10
-11

-14.
-16.
-21.

-24,

-26

-26.
-28.
-30.
-30.
-33.

.36
16
7
.76
67

14

65
.61
23
10
23
66
31

-23.
-26.
-27.
-28.
-28.
-30.
-34.

-22.
-26.
-28.

-28

-27.

-31

-35.

13

.51
.60

.32
.83
.18
.37

36
07
42
16
31
77
03

.26
.92
.75
.38
.85
.44
.31

48
64
00
.98
80
.32
43

-6

-9.

-12

-12.

-14

-15.
-20.

-22.

-20

-26.
-26.
-30.
-30.
~33.

-4,

-10.
-10.
-12.
-15.
-18.

-24.
-21.
-27.
-27.
-30.
-31.
-34,

14

.11
07
.19
80
.74
60
77

70
.59

98
16
33
68

77
.78
65
74
45
29
74

-

65
40
01
14
01
76

-10.
-12.
-15.
-15.
-16.
-20.
-23.

-21.
-24.
-26.
-24.
-28.
-32.
-33.

-24,
-26.
-28.
=25.
-28.
-32.
-34.

15

99
01
50
10
01
83
41

77
82
60
98

14
80

.84
.89
.46
.35

.02
.98

83
90
93
69
83

53

-6

-9.
-10.
-11.
-14.
-17.
-24.

-19.
=21,

-23

-23.

-25
=25

-28.

-21.

-21

-22.
-23.
-23.
-24.

=27

16

.46

97
20
.17
89
.30
.85
89

.49
.14
.18
.16
.03
.59

17
.31
11
61
59
38
.73

-7.
-7.
-12.
-10.

-13

-17.
-23.

-19.
-20.
-20.
-21.
-20.
-24.
-25.

-8.

-11

-8.
-15.
-16.

-20

-19.
-16.
-18.
-20.
-20.
-20.
-23.

17

25
44
87
52
.96
93
74

09
71
90
09
79
34
95

.08
15
.33
18
99
28
.56

27
99
04
76
22
49
50




Average ¢° for Multiyear Sea Ice
(Sites #2 and #5)

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -2.42 -3.74 -2.30 -0.60 -1.91 -2.25 -3.22 -2.39 ~-1.17
20 -5.12 -4.18 -5.20 -2.49 -2.12 ~-2.80 =-4.75 -2.77 ~-2.72
30 -7.56 =-6.12 -5.58 -4.92 -4.19 -4.65 -4.30 -5.26 -5.92
40 -9.70 -8.17 -7.58 -5.94 -6.80 -6.05 -6.42 -7.04 -6.59
50 -12.16 -10.97 -9.75 -8.22 -7.22 -8.82 -8.09 -8.37 -10.25
60 -14.75 -13.53 -11.71 -11.96 -10.13 -10.74 -10.88 -10.64 -11.73
70 -19.27 -17.56 -16.55 -16.12 -14.82 -16.01 -14.60 -15.84 -14.78

HV ANGLE .
10 -16.95 -14.42 -13.90 -13.27 -12.53 -12.98 -10.98 -10.14 -9.04
20 -16.98 -14.53 -14.23 -14.60 -13.42 -12.62 -11.43 -11.02 -9.58
30 -17.89 -15.23 -15.28 -15.33 -14.20 -13.91 -11.64 ~-11.76 -11.26
40 -19.03 -17.06 -17.30 -16.31 -14.74 -14.16 -13.30 -13.05 -13.00
50 -21.06 -19.42 -17.79 -17.72 -16.81 -16.81 -15.26 -13.46 -13.83
60 -23.28 -20.58 -21.10 -19.79 -19.26 -19.06 -16.71 -15.79 -15.58
70 -26.70 -23.01 -23.13 -23.96 -23.51 -23.57 -21.17 -21.14 -15.34

VV ANGLE
10 -0.41 -1.22 -0.98 2.06 0.32 0.15 -1.32 0.83 0.89
20 -2.76 -2.23 -3.14 -0.96 0.33 -0.76 -3.21 0.17 ~-1.42
30 -5.40 -3.62 -3.73 =-2.46 -1.79 -2.26 -1.06 -1.33 -2.48
40 -6.63 -6.45 -5.69 -3.98 -3.92 -4.79 -4.54 -2.94 -3.23
50 -9.29 -7.67 -8.51 -5.90 -4.90 -6.70 -5.44 -6.19 -7.19
60 -12.56 -10.73 -9.69 -8.48 -8.14 -9.04 -9.07 -7.80 -8.81
70 -15.87 -14.72 -15.00 -13.20 -13.55 -13.47 -13.24 -12.27 -12.10

VH ANGLE
10 -14.36 -13.92 -13.91 -14.61 -12.78 -12.37 -10.63 -10.76 =5.47
20 -15.67 -14.13 -14.22 -14.69 -14.16 -11.84 -11.46 -11.63 -4.57
30 =-16.99 -15.81 -14.02 -15.19 -14.23 -14.30 -11.52 -11.49 -6.06
40 -17.57 -16.46 -16.00 -16.08 -14.08 -14.43 -14.25 -12.80 -8.03
50 -19.35 -18.73 -17.16 -17.70 -17.07 -16.10 -15.71 -13.48 -14.62

70 -25.48 -24.31 -22.42 -23.33 -22.76 -22.35 -21.40 -20.75 -22.22




VH ANGLE
10
20
30
40
50
60
70

-15.
-15.
-14.
-16.
-14.
-17.
-20.

-22.
=25.
-36.
-36.
-37.
-39.
-41.

-16.
-19.
-19.
-16.
-17.
-20.
=23,

=24,
-35.
-35.
-37.
-39.
-41.
-46.

64
07
19
06
47
05
81

-15.
-13.
-14.
-12.
-16.
-16.

=22

-23.
-35.
-33.
-37.
-37.
-39.
-40.

-18.
-15.
-15.
-13.
-16.
-18.
-23.

-34.
-35.
-35.
-38.
-38.
-41.
-42.

10

74
54
63
39

45
.17

Average 0°

-12.
-12.
-10.
-12.
-10.
-16.
=21.

-20.
-30.
=21.
-30.
-31.
-31.
-33.

-12.
-12.
-11.
-13.
=12,
-16.
-20.

-21.
-20.
-21.
=22.
-30.
-31.
-33.

-10.

-11.
-10.

-13.
-18.

-33.
-37.
-35.
-36.

-37.
-37.

-11.
-13.
-12.
-14.
-16.
-20.

-34.
-35.
-37.
-37.
-38.
-40.
-41.

17

32

76
53

94
68

.01
43
98
09
16
42
46

for Site #1
Thick First Year Ice

-10.

-10.
-10.
-10.
-14.
-19.

-30.
-31.
-31.
-33.
-32.
-36.
-33.

-31.
-34.
-32.
-33.
-34.
-38.
-37.

-10.
-10.
-10.
-10.
-13.
-13.
-19.

-29.
-17.
-31.
-32.
-33.
-34.
-32.

-11.

~10.
-11.
-11.
-14.
-18.

-30.
-19.
-31.
-33.
-35.

-35.

14

05
69
36
83
08
98
16

-10.
-13.

~15

-13.
-16.
-20.
-22.

-31

-31.
-33.

=31

-33.
-35.
-34.

-11.
-10.
-12.
-13.
-15.
-16.

-32.
~33.
-32.
-30.
-35.
-36.
-35.

15

30
b4
.33
86
07
06
53

.66
95
71
.14
61
74
62

04
04
96
41
23

89

-20.
-19.
-22.

-22

-23.
-24,

-27

-23.
-20.
-20.
-22.
-21.
-22.
-25.

86
14
14
.55
54
62
.28

.97
.71
.31

.56
.62
.31

-17.
-21.
-20.
-19.
-19.
-25.
-24.

-17.
-17.

-18.
=21.
=21,

-19.
-14.
-15.
-18.
-17.
-17.
-20.

A




Average 0° for Site {2
Multiyear Ice




Average 0° for Site #3
Thick First Year Ice

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -8.12 -7.22 -5.69 -3.16 -3.74 -4.51 -11.60 -6.52 -8.45
20 -14.74 -13.39 -10.11 -10.90 -6.70 -8.16 -11.18 -11.18 =-9.42
30 -17.16 -14.52 -12.00 -11.22 -14.08 -14.37 -15.48 -13.01 -13.24
40 -19.01 -19.05 -16.62 -15.76 -14.08 -15.23 -16.34 -15.12 -16.93




VH ANGLE

20
30
40
50
60
70

-19.
~19.
=22.
=22,
-26.
-28.
-35.

-19.
-19.
-22.
-22.
-25.
=25.
-34.

.48
.92
.49
.21
.00
.91
.86

=17.
=17.
-21.
-21.
~24.
-26.
=35.

-17.
-16.
-20.
-20.
-23.
-27.
-33.

Average 0°
Pressure Ridge

-14.
-16.
-18.
-21.
-22.

5]

hat A

-31.

-13.
-15.
-19.
-19.
-21.
<24,
-31.

-14.
-19.
-19.
-20.
-22.
=25.
-33.

-14.
-18.
-19.
-21.
-21.
=25,
-31.

24
28
33

42
61
87

for Site #4

-6.
-10.
-12.
-14.
-21.

-12.
-14.
~-17.
-18.
-21.
-22.
-33.

-3.
-4.
-8.

-11.
-22.

-14.
-16.
-17.
-20.
-23.
-32.

52
57
60
61
05

74

-4,

-11.
-11.
-12.
-15.
-23.

-12.
~15.
-17.
-18.
-19.
-22.
-32.

-11.
-13.
-24.

-12.
-15.
-19.
-16.
-20.
-24.
-32.

-5.
-6.

-11.
-14.
-21.
-18.
-21.
-22.
-32.

.66
.85
.06
.29
11
47
.57

.26
.24
.90

.24
.13
.30

-4

-8.
~10.
-14.
-16.
-18.
~23.

~12.
-15.
~21.
=20.
~19.
=22.
-32.

~10.
~15.
~19.
~18.

-18
-21

-29.

.23
84
50
58
65
92
86

85
88
06
09
43
79
01

.75

.62
.72

.61
.71

69
10
61
34
.50
.09
39

-7.
-13.
-14.
-13.
-15.
-22.

-10.
-13.
-18.
-18.
-17.
-22.
-26.

-11.
-13,
-17.
-18.
-20.
-22.
-29.

41

74
54
56
11
69




VH ANGLE
10

30
40
50
60
70

Average 0® for Site #5
Multiyear Ice

-2.17 -3.30 -2.72 -0.26 ~-1.54 =-2.75 =-4.45 -1.70 0.09
-4.61 -3.8 -4.87 -2.10 -0.88 -3.00 -5.84 -1.93 -1.14
-7.21 -4.98 -5.69 -4.07 -3.67 -3.83 -2.97 -3.70 -4.09
-9.26 -7.38 -6.37 -5.70 -5.73 -5.10 -6.75 -6.30 -4.68
-11.49 -10.31 -8.97 -7.63 =-6.13 -9.15 -8.12 -7.57 -8.73
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]
—
[94]
w
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t
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W
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(98}

-17.85 -16.77

-15.95 -13.86
-16.22 -12.75
-16.01 -13.83
-17.79 -15.79
-19.63 -18.34
=21.77 -18.61
-24.74 -20.90

11.70 -11.82 -11.24 -8.90 -8.11 -6.85
13.00 -11.42 -10.30 -9.89 -9.17 -7.42
13.25 -12.48 -11.79 -9.67 -9.37 -8.68
14.93 -13.00 ~12.04 11.02 -10.40
15.70 -15.32 -14.81 .05 .91
13.42 -14.11
18.82 -18.09
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—
w
W
(Yo

[ I D I
—
—

LI D R SR R R |
i
(<)}
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£~
-
it ¢t 1 v ot
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—
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21.87 -21.95 -21.38

0.23 0.01 -0.74 3.93 2.12 2.52 0.77 2.76 3.48

-4.27 -2.36 -3.19 -0.89 -0.25 -0.11 1.58 0.86 -0.43
-5.27 -5.20 -3.85 -3.34 -2.21 -2.83 -2.30 -1.37 -0.67
-7.45 -6.28 -7.47 -3.90 -2.70 -5.30 =-3.07 -4.02 -5.22
-11.10 -9.16 -7.58 -6.40 -6.32 -7.31 -6.91 -5.73 -6.68
-14.09 -12.99 -13.18 -11.65 -11.82 -11.36 -11.02 -10.08 -10.46

-12.93 -12.75 -12.91 -13.60 -12.47 -10.53 -8.19 -8.63 -7.75
-14.32 -12.56 -12.95 -12.66 -12.53 -10.22 -9.58 -9.39 -7.39 i
-15.05 -14.67 -13.21 -13.27 -12.77 -11.95 -9.11 -8.79 -10.10 ‘
-15.91 -14.63 -14.74 -14.37 -12.55 -12.41 -11.89 -10.54 -10.84 |
-17.60 -17.08 -15.52 -15.67 -15.70 -13.77 -13.54 -10.84 -12.15 i
-19.68 -18.65 -18.90 -18.83 -17.88 -16.44 -16.06 ~14.22 -14.62 '
-23.20 -22.49 -20.76 -21.04 -20.89 -19.88 -19.08 ~18.20 -20.46

21




FREQ

HH ANGLE
10
20

-17

-19.
-22.
-22.
=25.
-28.
-32.

=27.
-28.
-29.

=30

-32.
-33.
-37.

-14.

-18

-19.
-20.
-23.
-25.
-29.

-27.
=27,
-29.
-31.
-31.
-34.
-38.

.09
99
16
88
19

10

78

46
.56
19
97
65

35
.43
52

60
65
12

-12.
-18.
-20.
-21.
-23.
-26.
-31.

-27.
-25.
-26.
-29.
-30.
-33.
-36.

~11.
-17.
-17.
-18.
=21.
-23.
-27.

=25.
=25.
-27.
-29.
-30.
-33.
-36.

85
46
08
83
14
61
50

Average o°
Lake Ice

-14.
-17.

-19

-21.
~23.
=27.

-31

-26.

-27
-28

-30.
-32.
-33.
-37.

-15.
-16.
-19.
-19.
=22,
-25.
-28.

-27.
-27.
-28.
-31.
-32.
-33.
-37.

11

85
76
.52
36
43

.72

03
.74
.73
50
71
64
47

12

-15.60
-17.99
-19.30
-18.92
-22.28
-25.14
-30.49

-26.82
-26.76
-26.73
-28.10
-30.37
-31.05
-33.89

-13.66
-14.24
-16.44
-17.76
-20.26
-22.41
-25.83

-25.35
-25.50
-26.24
-26.52
-27.85
-29.03
-30.99

22

for Site {6

-12.
-15.
-17.
-20.
-21.
-25.
-30.

~27.
-28.
-28.
-29.
-30.

-38.

-10.
-13.
-16.
-20.
-20.
-22.
-27.

-28.
-30.
-29.
-30.
-31.
-33.
-38.

13

-13.
-18.
-18.
-20.
-22.
=25.
~30.

-25.
-26.
-28.
-29.
-30.
=35.
-38.

-14.
-18.
~17.
-20.
-22.
=25,

-26.
-27.
-29.
-30.
-30.
-35.
-38.

14

10

16
03
92
77
86

-12.
-15.

=17

-20.

~22

-25.
-30.

-24.
=24,
-24.
-26.
-28.
-31.
-35.

-10.
-12.
-17.
-17.

-21

-25.

-24.
-26.
-26.
-26.
-28.
-30.
-35.

15

73
62
.04
17
.13
54
67

.35
62
20
43
46
.68
83

-14.
-15.
-17.
-19.
-21.
=24,
-29.

-22.
-23.
-23.

=25

=27.
-28.
-32.

-11.
-12.
-15.
-16.
-17.
-20.
<25.

=24,
-24.
-25.
-25.
=27.
-30.
-33.

53
06
91
.60
25
49
66

-15.
-17.
-19.
-21.
-23.
-24.
-29.

-21.
-22.
-24.
-25.
-28.
-30.
-33.

~11.
-14.
-16.
-18.
-20.
-23.
-26.

-22.
-23.
-25.
=25.
-26.
-28.
-32.




Average 0° for Site #7
Lake Ice

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -6.60 -7.13 -5.04 ~2.78 -2.71 -1.92 -2.36 -2.15 -3.68
200 -10.03 -9.93 -8.98 -10.11 -8.22 -7.86 -9.98 -8.11 -9.94
30 -13.41 -14.07 -12.96 =~-9.79 -10.35 -10.10 -10.85 -11.45 -9.92 '
40 -14.19 -15.57 -13.76 -12.64 ~12.55 -12.59 -15.71 -9.84 -11.10 .
50 -18.02 -16.70 -15.89 -15.57 -14.59 -12.96 -13.66 -13.42 -14.08
60 -19.28 -18.45 -15.13 -14.79 -16.34 -16.23 -16.16 -13.44 -15.15
70 -22.32 -20.52 -20.56 -17.99 -17.07 -18.77 -19.07 -17.42 -19.51

HV ANGLE
10 -26.30 -23.73 -25.36 -26.08 -22.52 -18.48 -18.41 -17.25 -16.98
20 -27.95 -27.22 -26.25 -24.48 -25.31 -23.58 -19.65 -19.09 -18.50
30 -29.07 -26.77 -27.85 -25.83 -24.36 -24.32 -21.45 -20.04 -20.47
40 -29.64 -25.82 -26.68 -25.64 -26.40 -24.56 -23.46 -21.90 -22.51
50 -30.64 -29.00 -27.16 -27.66 -26.55 -25.58 -22.99 -21.94 -21.45
60 -30.81 -32.04 -30.66 -26.10 -27.55 -26.29 -24.74 -22.44 -23.82
70 -33.62 -33.66 -33.30 -29.28 -29.60 -28.68 -27.12 -26.83 -28.43

10 -6.54 -5.60 -5.78 -2.86 -4.99 -4.01 -2.35 1.71 -1.50

30 -14.77 -14.09 -16.70 =-7.72 -10.44 =-~9.92 -8.15 -8.69 -7.91
40 -15.94 -16.55 -15.19 -13.18 -12.76 -11.20 -11.74 -9.45 -13.59
50 -18.93 -18.51 -19.80 -15.82 -12.95 -14.66 -12.76 =-9.94 -12.35
60 -21.16 -20.71 -19.32 -17.20 -17.35 -16.74 -16.52 -14.41 -17.04
70 -23.26 -24.16 -24.57 -20.30 -19.85 -19.57 -17.76 -17.71 -18.97

10 -26.50 -25.26 -23.33 -21.45 -20.72 -21.77 -17.91 -17.34 -16.91

20 -28.54 -28.79 -27.02 -21.69 -24.31 -23.55 -19.44 -19.03 -20.22

30 -29.88 -28.31 -28.68 -23.29 -26.89 -22.29 -22.48 -20.96 -20.67

40  -30.03 -26.46 -29.08 -23.02 -27.73 -25.91 -23.81 -22.62 -22.85 ]
50 -31.26 -29.92 -28.53 -24.04 -27.22 -26.32 -22.90 -21.81 -21.83 :

60 -32.09 -32.26 -30.25 -24.13 -29.44 -26.64 -24.09 -23.71 -23.40 5
70 -33.45 -34.33 -33.93 -26.71 -30.85 -27.46 -26.44 -27.51 -27.83 -

23




DATE- MAY 14, 1977 SITE- 1 LOOK- 1

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 ~-19.33 -20.12 -13.28 -12.23 -9.52 -19.97 -14.57 -4.92 -4.70
20 ~24.03 -23.08 -20.84 -13.26 -11.13 ~11.94 -15.17 -10.58 -8.65
30 -14.36 -17.49 -16.36 -13.14 -14.39 -15.63 -14.25 -7.34 -24.28
40 ~-19.01 -17.31 -19.12 -17.51 ~17.30 -19.37 -19.79 -20.82 -22.30
50 -20.85 -20.24 -15.37 -19.14 -15.87 -15.36 -17.91 -25.66 -25.50
60 -20.95 -21.10 -19.14 -18.85 -22.22 -17.93 -18.08 -26.78 -24.12
70 -38.85 -38.68 -37.17 -36.37 -34.64 -22.09 -24.69 -28.09 -30.04

HV ANGLE
10 -19.34 -21.09 -18.42 -32.95 -34.35 -33.35 -33.77 -22.56 -23.20
20 -36.85 -34.62 -30.28 -38.16 -36.73 -37.68 -33.57 -20.23 -23.12
30 -38.73 -38.23 -30.64 -40.97 -34.88 -34.53 -35.67 -20.56 -21.48
40  -39.31 -39.29 -31.65 -38.47 -34.27 ~-35.98 -35.91 -20.17 -22.68
50 -40.98 -40.39 -31.35 -40.93 -36.06 -37.28 -35.14 -22.50 -20.26
60 -43.90 -42.60 -32.71 -41.95 -41.81 -37.82 -37.76 -24.13 -24.67
70 -39.52 -40.59 -35.24 -38.78 -36.90 ~35.30 -34.23 -25.49 -29.64

VV ANGLE
10 -19.28 -19.08 -12.93 -10.01 -6.35 -15.20 -12.80 -5.29 -4.96
20 -15.83 -11.63 -9.56 -12.06 -7.48 -7.40 -14.94 -7.47 -19.84
30 -21.45 -15.93 -13.52 -14.09 -9.82 -11.84 -11.42 -7.68 -21.33
40 -17.24 -15.55 -16.34 -13.33 -12.51 -15.46 -14.75 -7.94 -17.84
50 -21.14 -18.81 -12.98 -17.22 -13.89 -13.51 -17.97 -23.17 -22.08
60 -21.13 -19.35 -17.22 -18.37 -17.64 -16.38 -16.77 -24.43 -22.30
70 -28.23 -26.06 -21.29 -23.27 -20.13 -18.38 -21.24 -24.70 -25.03

VH ANGLE
10 -20.26 -33.12 -17.73 -33.55 -34.50 -33.14 -34.48 -25.27 -15.90
20 -37.41 -34.72 -18.35 -38.62 -34.54 -35.69 -35.23 -24.27 -16.16
30 -37.36 -37.75 -29.51 -40.12 -34.11 -35.13 -34.67 -22.87 -16.86
40  -39.02 -40.22 -29.74 -38.47 -35.13 -35.79 -28.83 -22.66 -16.82
50 -40.78 -40.94 -30.82 -40.99 -35.98 -38.07 -37.01 -24.30 -16.99
60 -44.69 -41.61 -32.15 -42.39 -41.73 -39.39 -38.29 -26.56 -18.98
70 -47.96 -39.92 -33.72 -40.98 -38.12 -35.91 -34.65 -26.67 -21.33

i
1 8
1
i




FREQ

HH ANGLE
10
20
30
40
50
60
70

HV ANGLE
10
20
30
40
50

70

VV ANGLE
10
20
30
40
50
60
70

VH ANGLE
10
20
30
40
50
60
70

-18
~10
-12

-14.

-14

-17.
-19.

-22.

-40

-35.
-38.
-38.
-42.
=44,

-17.
-23.
.22
-16.
-16.
-21.
-23.

-31.
-40.
-36.

-41

-40.
=45,
-47.

.03
.98
.62
80
.13
65
28

52
.89

96
22
71
65

75
11

41
87
06
88

87
85
14
.04
24
08
31

-13.
-11.
-15.
-12.
-15.
-16.
-19.

-23.
-42.
-35.
-38.
-40.
-39.
=42,

-21.
=22.
-18.
-15.
-20.
-22.
-25.

-33.
-40.
-37.
-40.
~42.
-43.
-46.

DATE- MAY 14, 1977

10

51
00
86
57
78
56
94

74
02
18
59
57
71
99

75
29
13
84
64
28
80

-9.
-10.
-12.

-11

-10.

=15

-20.

-20.
-30.
~31.
-30.

-31

-32.
-33.

-13.
-20.
-12.
-12.
-14.
-17.
-22.

-30.
-19.
-30.
-30.
-32.
-33.
-35.

11

65
71
46
.47
83
.14
08

11
84
40
17
.51
08
54

22
33
45
86
50
20
13

-8.

-11

~13.

-15.
-19.

-35.
-42.

=35

-36.
-37.
-39.
-36.

-19.
-15.
-18.

-14

-20.
=24,

-34.
-33.
-37.
-39.
-40.
-42.
~40.

12

47
99
.40
76
.50
94
69

47
05
.34
80
83
29
11

.81
20
88
04
.11
17
55

98
36
83
21
06
57
47

-11

-7.
-11.
~10.
-10.
-14.
-18.

-28.
-30.
-32.
-33.
-31.
-38.
-31.

-12.

-15

-16.
-10.
-10.
-16.
-19.

-29.
=34,

=31

-34.
-35.

-41

-34.

SITE- 1

13

.92
38
82
18
37
27
36

24
.42
75
08
69
55
03

23
63
.62
87
15
.64
99

-11

-14.

-6
-8

-13.

=12

-17.

-28.
-33.
-33.
-33.
-34,
-34.
-30.

-29.
-33.
-33.
-33.
-35.
-38.
-33.

LOOK-

14

.52
81
.54
.82
41
.72
66

65
67
29
40
68
69
11

.67
.27
.55
.38
.99
.79
.11

52
03
81
00
45
59
50

-13
=13

-17.

-10
-17

-30.
-32.

-36.
-35.
-34.
-35.

=37

-36.
-33.

-18.
-15.
-12.
-13.
-16.

-17

=21.

-32.
-37.
-34.
-36.
-38.
-38.
-35.

2

15

.38
.50
23
.89
.46
83
17

46
93

52
.30
67
18

40
72
87
07
26
.65
34

27
41
71
41
40
24
08

-9.
-8.
-9.

=21

-23.
-26.

-19.
-19.

=21

-23.
-22.
-23.
-26.

=27.

-20

-20.
-20.
-21.
-22.
-27.

16

50
68
55
.70
.20
45
49

84
99
.45
28
41
07
85

.21
.75
.75
.71
.60
.92
.36

30
.47
42
87
65
93
13

-7.
-7.
-26.

-22.
=25.

=25

-14.
-21.
-20.
-22.
-18.
-23.
-24.

=17

-17.

-18.
=23.

-21

-25.
~16.
-18.
-17.
-17.

-18

=20.

17

98
07
04
.08
74
69
.61

39
16
47
04
36
86
52

.14
.20
80
.32
70
05
.86

85
35
09
59
19
.31
24




DATE- MAY 14, 1977 SITE- 1 LOOK- 3

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -12.64 -15.91 -18.17 -14.00 -10.00 -6.65 -7.01 -5.94 -6.01 *
20 -20.18 -13.14 -11.05 -6.18 -9.88 -7.99 -12.16 =-6.56 =-3.25
30 -20.91 -12.25 -7.34 -11.01 -8.57 -15.70 -15.60 -7.60 -7.81
40 -15.43 -10.03 -11.49 -6.87 -8.56 -9.78 -15.04 -8.10 -5.42
50 -12.19 -14.04 -7.89 -7.48 -8.72 -11.38 -13.98 -10.79 -7.19
60 -14.69 ~14.20 -15.04 -10.83 -11.24 -12.98 -18.79 -11.78 -11.94 .
70 -18.87 -21.01 -18.67 -15.28 -17.01 -18.82 -18.95 -26.72 -25.78 '

AN - i N s

HV ANGLE
10 -35.67 -38.52 -30.97 -32.67 -31.43 -29.24 -28.53 -20.61 -20.17
20 -20.69 -33.48 -29.81 -34.77 -31.15 -13.27 -29.13 -17.69 -20.01
30 -34.82 -30.41 -17.15 -33.38 -29.86 -29.06 -31.81 -26.26 -20.57
40  -33.58 -34.87 -29.37 -34.19 -31.86 -30.79 -27.52 -26.25 -16.95
50 -36.08 -33.85 -30.50 -33.70 -30.63 -30.98 -30.89 -27.18 -18.79
60 -36.54 -37.20 -30.85 -35.07 -33.17 -33.50 -33.79 -28.05 -27.07
70 -42.38 -38.90 -31.99 -38.23 -34.27 -35.49 -37.53 -31.39 -21.78

ek

VV ANGLE
10 -14.31 -15.87 -12.53 -6.15 -6.17 -8.96 -5.06 -0.76 -15.15
20 -22.04 -17.40 -11.84 -8.49 -7.37 -6.61 -7.81 =-2.45 -16.07
30 -21.70 -12.51 -9.30 -12.59 -10.70 -7.42 -9.12 -3.51 -16.16
40 -16.46 -11.32 -11.52 -9.09 -8.46 -11.75 -10.51 -6.28 -3.39
50 -15.01 -13.75 -11.34 -12.42 -10.16 -13.30 -10.16 =-7.23 -16.37
60 -19.04 -16.91 -14.53 -13.54 -12.15 -13.03 -12.93 -8.11 -20.85
70 -21.85 -21.48 -19.11 -17.26 -17.05 -17.92 -12.67 -21.59 -20.30

VH ANGLE
10 -34.85 -36.36 -28.48 -34.13 -32.78 -30.38 -30.34 -20.84 -20.27
20 -31.80 -33.53 -27.75 -36.04 -34.30 -14.80 -29.97 -17.62 -12.53
30 -34.67 -32.67 -17.00 -34.80 -31.70 -28.61 -30.76 -18.24 -12.92
40  -34.99 -35.87 -17.99 -34.85 -32.20 -32.49 -29.23 -26.10 -23.49
50 -38.11 -35.75 -30.01 -35.57 -33.15 -33.67 -32.55 -19.46 -17.52
60 -38.87 -39.45 -30.75 -~37.56 -35.87 -36.79 -34.41 -19.99 -15.69
70 -45.12 -42.13 -32.90 -42.79 -40.03 -40.63 -39.22 -22.91 -19.46




DATE- MAY 15, 1977 SITE- 1 LOOK-4

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -10.27 -9.98 =-7.05 -12.18 -5.49 -9.22 -14.91 -12.30 -14.80 .
20 -15.86 -15.93 -16.69 -12.08 -12.65 -13.64 -14.00 -16.97 -25.57 ’
30 -21.51 -18.21 -18.55 -14.98 -15.00 -16.89 -18.52 -17.22 -18.27 ‘
40 -20.73 -21.50 -17.22 -18.71 -18.74 -19.17 -16.33 -20.30 -22.52 ,
50 -25.31 -22.22 -20.72 -22.63 -18.12 -18.83 -17.28 -18.70 -15.84 B
60 -27.27 -25.20 -25.51 -23.16 -20.03 -23.21 -21.51 -22.11 -21.37 {
70 -29.22 -30.64 -29.07 -26.72 -25.80 -26.21 -25.67 -26.91 -26.30 .

HV ANGLE ‘
10 -33.03 -31.75 -24.43 -28.20 -25.93 -22.64 -26.67 -27.66 -21.98 :
20 -31.30 -29.59 -27.45 -25.73 -24.97 -24.46 -22.88 -23.78 -21.91 i
30 -31.53 -28.41 -25.03 -28.56 -26.47 -27.39 -22.54 -22.66 -29.54
40 -30.41 -30.60 -25.00 -32.06 -30.74 -29.47 -25.20 -26.79 -27.98
50 -35.68 -35.07 -27.42 -32.34 -31.80 -33.17 -28.57 -28.93 -27.62
60 -36.57 -34.52 -27.87 -33.78 -32.94 -32.53 -34.05 -29.25 -27.62
70 -40.67 -38.22 -31.58 ~37.43 -36.48 -37.15 -34.99 -31.56 -34.23

VV ANGLE

20 -14.76 -13.52 -16.10 -10.88 -10.92 -10.76 -9.16 -12.60 -15.51
30 -19.05 -16.20 -17.87 -12.52 -12.35 -12.88 -15.66 -12.74 -10.08
40 -19.40 -17.18 -16.95 -16.26 -14.98 -14.03 -12.09 -17.71 -19.48
50 -25.77 -20.65 -17.99 -22.32 -17.04 -15.00 -14.37 -18.05 -16.24
60 -24.25 -21.34 -22.09 -20.36 -18.73 -17.79 -18.20 -18.77 -16.03 :
70 -26.24 -26.30 -23.98 -24.97 -21.72 -22.28 -21.86 -21.23 -21.19

10 -29.81 -28.26 -22.38 -28.76 -25.45 -24.61 -31.19 -31.50 -22.50
20 -31.32 -28.87 -24.14 -26.56 -25.06 -25.60 -24.36 -26.04 -23.59
30 -30.79 -28.59 -24.06 -28.25 -26.88 -26.63 -21.67 -25.60 -27.10
40  -31.52 -30.23 -24.08 -33.22 -32.51 -29.82 -23.96 -27.97 -27.60
50 -35.15 -35.18 -24.86 -31.97 -31.53 -34.05 -27.66 -30.17 -26.43
60 -36.95 -34.69 -26.13 -34.34 -32.93 -32.94 -31.89 -30.04 -27.98
70 -40.02 -39.65 -27.78 -37.80 -38.33 -37.22 -32.92 -32.82 -34.19

27




DATE- MAY 15, 1977 SITE- 1 LOOK- 5




DATE- MAY 17, 1977 SITE- 2 LOOK- 1 i

50 -10.69 -8.36 -11.85 -11.28 -7.84 -6.60 -8.75 -8.25 -10.28

FREQ 9 10 11 12 13 14 15 16 17 ‘
HH ANGLE E
10 -3.67 -2.89 2.19 -1.97 =-5.12 -4.32 -0.24 -5.21 -2.40 i

20 -5.00 -3.00 -4.26 1.17 -1.00 2.09 -4.80 -2.46 -1.77 3

30 -10.87 -8.03 -4.96 -5.44 =5.17 -6.26 -9.09 -7.95 -5.82 q

40  -9.95 -10.07 -10.03 -8.88 -8.03 -7.50 -10.29 -5.60 ~-7.60 1

H

- a—

70 -19.92 -17.38 -17.09 -14.50 -16.62 -17.76 ~15.79 -15.54 -13.08

.3,

HV ANGLE
10 -15.01 -15.15 -16.52 -14.46 =-9.62 -19.11 -13.34 -13.99 -12.47
20 -13.07 ~15.96 -14.98 -16.25 -17.24 -16.42 -10.58 -13.47 -10.27
30 -18.94 ~-14.96 -13.09 -18.91 -14.04 -18.13 -11.18 -13.30 -16.40 I
40 -18.74 -16.53 -17.15 -15.27 ~-16.86 -14.44 ~18.19 -12.59 -18.90
50 -19.94 -20.22 -21.30 -21.63 -17.93 -17.91 -16.52 -17.44 -13.66
60 -23.20 -21.83 -19.56 -21.52 -20.40 -20.57 ~17.20 -17.20 -13.81
70 -27.47 -24.13 -25.35 -29.01 -22.50 -26.29 -22.08 -22.70 -9.09

M Wy

VV ANGLE
10 1.26  0.43 3.45 -1.67 -1.91 -8.36 -1.77 -1.48 -2.09
20 -3.09 -0.49 -3.23 -1.57 0.10 -2.61 =-3.65 -0.39 -4.01
30 -9.40 -3.94 -3.24 -2.64 -2.68 -4.59 -9.55 -6.51 -2.23
40 -6.05 -6.78 -9.07 -6.35 =-4.10 -6.39 ~11.95 -2.08 -6.15

50 -9.67 -5.38 -8.66 -12.78 -10.92 -5.20 -~9.97 -6.45 -8.56
60 -13.20 -11.64 -10.81 -9.48 -11.96 -9.08 -12.49 -8.63 -8.81
70 -15.87 -16.76 -17.36 -13.19 -12.91 -15.84 -15.59 -13.34 -10.39

VH ANGLE ‘
10 -13.23 -13.37 -12.72 -14.48 -10.06 -15.42 ~13.14 -10.63 0.67 a
20 -12.85 -15.30 -14.66 -19.08 -16.00 -8.98 ~10.43 -17.81 1.84 ,
30 -18.87 -14.53 -12.03 -15.48 -12.52 -15.31 ~14.73 -17.54 0.70 g
40  -17.38 -17.65 -15.70 -15.22 -13.96 -16.04 ~18.66 -13.74 ~-1.69 |
50 -18.37 -19.52 -20.22 -20.76 -17.40 -19.55 ~15.93 -18.07 -19.12
60 -24.01 -22.51 -18.66 -20.77 -19.97 -21.99 ~18.31 -20.73 -20.31
70 -27.80 -24.25 -24.05 -28.68 -22.47 ~=25.94 ~24.48 -23.18 -22.71




—

DATE- MAY 17, 1977 SITE- 2 LOOK- 2

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 3.26 -5.41 -5.73 -0.78 0.27 -1.13 -2.88 0.21 =-2.10
20 -3.18 -6.60 -6.42 -4.24 -4.80 -4.50 -4.78 -4.89 -8.39

30 -9.96 -8.93 -2.17 -5.84 -8.76 -7.64 <-4.03 -8.16 -15.18
40 -8.78 -6.95 -11.96 -6.92 -4.86 -5.92 -4.40 -11.52 -16.00
50 -13.60 -10.12 -9.32 -6.07 =-9.97 -7.52 -7.88 =-7.47 -14.10
60 -14.06 -15.33 -17.06 -13.64 -8.83 -8.60 -9.37 -12.08 -19.55
70 -19.92 -16.88 -15.13 -14.27 -13.88 ~15.43 -12.00 -14.57 -20.67

HV ANGLE
10 -17.79 -13.13 -11.25 -14.02 -12.38 -11.67 -13.06 -12.54 -12.25
20 -19.79 -19.72 -13.44 -14.78 -18.94 -16.55 -15.46 -10.36 -20.24
30 -20.27 -17.12 -16.81 -18.14 -20.03 -17.22 -17.90 -18.42 -19.34
40 -19.81 -19.15 -17.29 -18.80 ~15.95 -20.98 -15.41 -18.57 -22.37
50 -24.60 -18.64 -16.93 -20.92 -17.61 -18.92 -23.28 -22.85 -24.79
60 -24.14 -22.48 -21.41 -20.70 -20.12 -25.14 -23.42 -21.09 -23.90
70 -29.05 -25.29 -24.12 -24.08 -24.37 -29.71 -27.56 -28.93 -26.82

VV ANGLE
10 2.20 -7.09 -7.62 ~-4.64 -1.44 -8.48 -4.99 1.14 -13.98
20 -2.13 -7.08 -3.83 -2.51 =-3.21 -6.03 =-7.79 -6.30 -17.49
30 =-10.33 -5.73 -2.29 -5.72 -9.28 -8.79 -9.41 -7.56 -15.20
40 -8.05 -8.03 -11.49 -8.84 -5.65 -9.38 -7.21 -9.41 -19.55

50 -14.04 -12.08 -10.20 -7.34 -9.56 -9.39 -16.25 -11.95 -10.14
60 -12.91 -14.39 -13.38 -14.16 -9.40 -11.73 -11.36 -10.54 -21.64
70 -17.00 -14.67 -16.79 -12.85 -15.59 -14.94 -17.48 -16.58 -24.91

VH ANGLE
10 -16.14 -14.80 -12.29 -13.53 -14.24 -16.17 -21.22 -19.21 -17.88 ﬁ
20 -19.20 -20.18 -15.46 -16.77 -19.30 -19.15 -18.35 -12.30 -20.30 :

30 -19.37 -18.37 -14.89 -23.66 -16.93 -21.43 -23.92 -20.38 -21.70 |
40 -18.92 -19.47 -17.02 -20.66 -15.25 -18.37 -18.16 -20.57 -22.60 :
50 -25.85 -20.06 -17.54 -20.90 -18.78 -20.86 -25.86 -26.02 -25.05 ‘
60 -24.63 -22.21 -20.02 -21.15 -22.00 -26.27 -23.17 -22.89 -24.28 f
70 -29.66 -26.56 -21.90 -24.56 -26.02 -29.90 -28.54 -30.22 -27.76

30




DATE- MAY 17, 1977 SITE- 2 LOOK- 3

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 -6.46 -4.82 -0.71 1.19 -2.03 1.19 -2.90 -1.96 -4.85
20 -9.80 -2.06 -4.48 -1.66 -6.89 -10.26 -5.50 -0.26 -10.53

30 -3.84 -8.74 -6.18 -5.78 -1.86 -4.98 -5.66 -8.22 -11.46
40 -9.18 -10.03 -8.00 -1.13 -9.43 =-6.75 =-5.86 ~-5.64 -10.19
50 -11.89 -12.77 -9.94 -8.71 -7.29 -9.50 -7.38 -13.04 -14.91
60 -18.52 -13.76 -14.26 -13.85 -11.25 -13.17 -10.54 -12.51 ~17.92
70 -25.59 -19.98 -19.05 -20.07 -19.95 -19.62 -16.98 -18.32 -17.55

HV ANGLE
10 -22.18 -14.59 -15.61 -16.09 -13.64 -18.26 ~-15.27 -18.30 -18.86
20 -20.54 -17.26 -16.62 -18.08 -16.76 -20.58 -13.36 -15.12 -18.38
30 -22.23 -17.51 -18.17 -20.34 -19.04 -23.24 -18.49 -22.24 -21.23
40  -22.93 -21.08 -18.25 -19.06 -18.38 -19.50 -19.19 -18.42 -20.58
50 -23.34 -23.15 -21.87 -20.73 -18.93 -22.16 -22.05 -20.37 -20.62
60 -26.18 -26.22 -24.78 -25.08 -24.63 -25.69 -26.92 -26.91 ~24.10
70 -32.56 -30.67 -28.49 -31.27 -29.09 -29.20 -28.18 -29.77 -24.69

VV ANGLE
10 -2.91 -2.07 -1.57 -0.28 ~1.53 -2.26 -7.71 -7.39 -17.07
20 -8.39 -2.88 -6.04 -1.20 -8.20 -11.79 -10.26 =-0.43 -16.42
30 -2.91 -5.21 -6.12 -5.20 -2.18 -6.12 -8.32 -5.05 -13.34

40 -7.69 -8.97 -6.44 0.74 -7.26 -8.02 -7.39 -3.67 -15.85
50 -12.89 -11.53 =-9.12 -10.36 -9.06 -10.98 -9.03 -15.54 -21.21
60 -15.31 -11.79 -15.75 -13.02 -11.33 -13.72 -14.00 -13.81 -21.70
70 ~21.01 -18.81 -18.12 -18.77 -18.63 -21.56 =-22.01 -21.15 -22.41 i

VH ANGLE !
10 -18.90 -15.87 -17.93 -18.41 -11.29 -19.35 -17.73 -17.57 -17.94 E
20 -20.97 -14.70 -15.89 -17.74 -18.81 -19.83 -~15.77 -20.93 -19.15 ‘

40  -22.93 -20.71 -18.34 -20.70 -18.61 -20.05 -24.11 -19.25 -18.78
50 -22.98 -22.86 -21.46 -21.08 -19.16 -21.72 -24.66 -21.14 -20.54
60 -26.82 -27.41 -23.84 -25.70 -24.14 -27.69 -26.76 -25.91 -23.63
70 -33.36 -31.46 -26.77 -33.70 -28.63 -30.02 -28.07 -31.19 -27.08




DATE- MAY 18, 1977 SITE- 2 LOOK- 4

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 -8.92 -5.64 -5.36 -3.68 -6.00 -1.23 -3.06 -9.00 99.00
20 -5.35 -3.13 -8.65 -3.95 =-2.55 -3.19 -12.12 -4.71 99.00 ‘]

30 -10.67 -5.11 -6.01 -4.87 -5.57 -5.16 -6.82 -6.25 99.00
40 -11.67 -7.81 -9.54 -9.28 -9.45 -6.36 -8.49 -11.08 99.00
50 -14.35 -13.24 -12.93 -9.16 -7.92 -8.91 -8.50 -13.07 99.00
60 -18.91 -16.83 -16.78 -15.70 -13.04 -12.39 -10.10 -13.10 99.00
70 -24.25 -21.90 -22.21 -20.94 -17.79 -17.98 -15.30 -19.16 99.00

L m

HV ANGLE
10 -20.95 -16.42 -16.35 -16.67 -17.09 -15.39 -19.97 -11.25 99.00 3
20 -19.73 -15.19 -18.45 -17.00 -14.90 -15.65 -12.94 -18.30 99.00 ]
30 -20.52 -17.25 -19.63 -19.25 -19.06 -17.45 -15.28 -18.70 99.00 4
40 -20.30 -18.46 -19.48 -19.64 -19.76 -18.17 -18.65 -16.80 99.00
50 -23.82 -22.72 -19.99 -25.21 -18.40 -24.16 -20.72 -19.39 99.00
60 -26.78 -24.60 -23.47 -26.51 -23.54 -25.56 -22.51 -24.86 99.00
70 -31.40 -28.75 -28.69 -28.84 -27.07 -30.54 -23.71 -29.37 99.00

VV ANGLE
10 -6.13 -6.42 -~-5.38 -0.48 =-3.79 -5.97 -10.17 -11.87 99.00
20 -5.65 -3.09 -7.29 -5.55 -4.88 -5.15 -10.20 -6.56 99.00

30 -9.78 -5.00 -4.14 -4.65 -7.46 -8.18 -10.90 -5.81 99.00
40 -12.79 -7.13 -9.44 -10.56 =-8.63 -8.07 -12.47 -14.52 99.00
; 50 -13.20 -12.81 -12.35 -9.12 -7.98 -9.71 -10.06 -12.24 99.00
! 60 -17.11 -14.98 -16.21 -15.68 ~-10.92 -14.49 -16.53 -15.44 99.00
i 70 -22.90 -20.11 -19.93 -19.87 -21.00 -21.00 -18.59 -20.03 99.00

VH ANGLE ;
10 -16.74 -15.95 -19.46 -19.45 -20.19 ~-13.25 -17.56 -16.29 99.00 i
20 -19.86 -16.32 -16.13 -18.57 -16.56 -15.81 -17.24 -16.78 99.00 i
30 -21.28 -17.05 -15.70 -18.03 -19.12 -22.81 -15.31 -21.11 99.00 ;
40  -22.47 -19.85 -18.69 =-21.02 -17.30 -17.45 -19.42 -19.55 99.00 |
50 -24.17 -22.62 -19.39 -23.83 ~-19.58 -24.02 -20.80 -20.95 99.00
60 -26.29 -25.58 =24.15 -26.91 =24.51 -27.18 -23.62 -26.31 99.00 !
70  -31.19 -28.23 -27.72 -28.66 -27.04 -29.77 -25.33 -31.96 99.00
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DATE- MAY 18, 1977 SITE- 2 LOOK- 5

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 =-11.46 =4.77 -2.89 -2.12 -5.42 -3.77 =-3.71 -4.46 99.00 .
20 -7.47 -8.19 -5.51 -6.01 =-4.60 -4.63 0.94 -9.87 99.00
30 -8.09 -8.69 -8.70 -9.41 -3.61 =-4.73 -7.27 ~-7.48 99.00

40 -11.88 -11.62 -9.70 -9.64 -10.53 -9.92 -5.60 -9.25 99.00
50 -15.14 -14.87 -11.10 -9.59 -9.66 -8.58 -10.05 -11.07 99.00 b
60 ~-17.58 -15.05 -15.20 -14.57 -14.59 -11.09 -13.26 -13.93 99.00 '
70 -21.66 -19.96 -20.41 -18.94 -20.08 -17.39 -14.07 -19.89 99.00 g

HV ANGLE
10 -17.69 -17.70 -17.99 -15.54 -15.59 =20.72 -16.66 -16.00 99.00 “
20 -22.33 -19.25 -19.12 -21.83 -19.80 -20.88 -18.49 -19.37 99.00 i
30 -24.50 -18.87 -16.78 -21.70 -16.48 -20.38 -19.41 -19.63 99.00 '
40 =-22.50 -20.80 -18.64 -22.49 -20.58 -21.65 -19.70 -20.90 99.00
50 -25.01 -23.82 -22.52 -22.76 -22.10 -22.19 -18.43 -23.89 99.00
60 -28.47 -26.42 -26.84 -26.97 -26.40 -24.62 ~21.46 -23.15 99.00
70  -34.30 -31.51 -29.10 -32.82 -29.68 -28.71 -25.42 -27.20 99.00

VV ANGLE
10 -11.31 -4.06 =-4.13 -0.71 =-9.14 -5.59 -7.86 -3.83 99.00
20 -5.93 -4.49 -4.08 -4.29 -5.30 -2.75 -6.88 -12.22 99.00
30 -7.30 -8.13 -8.51 -8.55 -3.41 -7.31 -7.43 -5.33 99.00

40 -12.32 -11.70 =-9.98 -12.85 -12.38 -12.56 -11.21 -6.35 99;00
50 -15.07 -12.38 -9.90 -10.89 -11.27 -12.38 -13.58 -13.64 99.00

70 -23.15 -20:88 -19.61 -18.74 -19.24 -19.52 -18.67 -18.11 99.00

VH ANGLE
10 -22.04 -20.34 -19.53 -16.57 -16.20 -15.96 -17.87 -18.69 99.00
20 -24.18 -18.85 -19.18 -23.21 -14.88 -23.70 -19.02 -21.67 99.00
30 -25.58 -19.80 -19.31 -19.38 -18.17 -22.10 -21.02 -20.08 99.00
40 -23.03 -21.80 -20.69 -20.54 -19.98 -22.34 -20.92 -20.52 99.00
50 -24.86 -23.49 -22.09 -22.27 -21.50 -22.50 -21.15 -24.98 99.00
60 -28.84 -26.70 -25.54 ~27.05 -26.28 -24.76 -22.21 -24.78 99.00
70 -34.06 -31.68 -29.54 -33.40 -31.69 -29.19 -29.05 -29.10 99.00
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DATE- MAY 18, 1977 SITE- 2 LOOK- 6

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 =5.91 -2.81 -5.42 -0.09 -0.07 -4.86 -1.78 -4.11 99.00 A
20 -6.15 -8.71 -5.35 -13.42 -6.29 -4.00 -6.84 -6.66 99.00 '

40 -10.68 -10.09 -7.61 -9.44 -9.93 -8.24 <-4.72 -8.22 99.00
50 -13.72 -15.79 -10.04 -10.68 -10.26 -11.54 -6.65 -7.15 99.00
60 -16.35 -10.92 -13.34 -12.70 -12.05 -11.11 -8.99 -13.72 99.00 )
70 -20.03 -17.20 -17.07 -14.78 -11.59 -14.78 -11.44 -14.40 99.00 '

HV ANGLE
10 -19.91 -14.81 -15.48 -19.90 -17.40 -16.80 -15.56 -16.13 99.00
20 -19.09 -21.41 -18.58 ~17.82 -17.58 -21.50 -16.77 -15.38 99.00
30 -23.81 -19.83 -18.34 -19.36 -16.94 -16.16 -15.50 -18.26 99.00
40 -22.04 -18.70 -19.77 -17.92 -16.45 -20.91 -17.24 -21.17 99.00
50 -25.04 -19.27 -20.49 -20.21 -21.40 -21.67 -15.81 -16.59 99.00
60 -27.12 -26.76 -24.14 -24.43 -26.60 -23.93 -18.57 -21.90 99.00
70 -30.70 -28.24 -27.46 -28.21 -27.81 -26.45 -23.26 -25.63 99.00

VV ANGLE
10 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
20 99.00 99.00 99.00 99.00 99.00 G69.00 99.00 99.00 99.00
30 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
40 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
50 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
60 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
70 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00

VH ANGLE
10 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
20 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
30 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 4
40 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 |
50 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
60 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00 99.00
70 99.00 99.00 ©99.00 99.00 99.00 99.00 99.00 99.00 99.00
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DATE- MAY 19, 1977 SITE- 3 LOOK- 1

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -11.23 -18.77 -18.24 -13.87 -12.63 -14.50 -24.03 -16.18 -16.60 .
20 -11.96 ~15.01 -14.97 -13.34 -14.92 -15.04 -16.99 -14.82 -13.07
30 -22.38 -16.05 -20.02 -19.81 -15.96 -14.09 -21.32 -18.49 -16.00
40 -22.19 -18.62 -25.31 -21.21 -22.04 -19.87 -20.67 -20.60 -14.27
50 =26.71 -22.41 -19.69 -19.48 -20.57 -17.14 -23.40 -20.91 -14.72 .
60 -24.20 ~22.30 -17.48 -23.23 -16.06 -20.18 -26.07 -21.14 -18.81 s
70 -21.84 -19.10 -22.49 -19.90 -19.91 -21.41 -22.84 -21.95 -20.84

HV ANGLE
i 10  -27.59 -25.36 -26.77 -18.38 -24.64 -21.06 -22.66 -14.91 -14.86
‘ 20 -28.31 -28.42 -26.94 -29.09 -27.39 -29.86 -23.47 -11.53 -17.91
| 30 -27.18 -29.95 -28.74 -28.34 -28.27 -33.41 -22.02 -18.87 -21.54
I 40  -33.13 -34.54 -28.19 -27.89 -32.23 -33.65 -27.59 -22.62 -22.97
50 =-32.63 -29.52 -32.49 -35.19 -35.09 -28.54 -26.53 -25.45 -24.30
60 -32.68 -30.16 -30.55 -34.47 -29.77 -28.00 -28.89 -21.64 -26.50
70 =32.10 -30.29 -29.83 -32.12 -28.58 -30.49 -27.29 -29.49 -27.74

VV ANGLE
10 -8 90 ~17.22 ~15.65 -13.47 -16.07 -14.42 -15.01 -13.48 -21.88
20 -9.94 ~12.44 ~13.23 ~11.65 -11.25 -13.66 -13.18 -13.85 -12.61

30 -17.54 -16.03 -15.02 -22.46 -12.35 -14.42 -22.36 -8.08 -15.16
40 -18.85 -21.36 -18.96 -25.34 -19.68 -12.93 -13.79 -18.46 -15.91
50 =24.02 -20.01 -22.92 -19.24 -17.81 -13.47 -16.88 -20.82 -21.27
60 -22.48 -22.71 -18.89 -19.68 -14.69 -17.04 -16.26 -16.24 -19.71
70  -19.35 -20.00 -21.79 -20.03 -19.06 -21.46 -21.13 -13.41 -24.17

VH ANGLE
10 -28.24 -26.13 -23.47 -24.07 -19.26 -23.43 -22.60 -17.77 -19.27
20 -25.15 -23.96 -26.29 -27.59 -27.21 -27.57 -26.11 -20.18 -18.99
30 -27.33 -32.40 -28.17 -26.42 -27.73 -28.79 -19.95 -18.88 -17.73
40 -30.65 -30.23 -28.27 -26.47 -26.39 -29.19 -26.77 -20.81 -19.97
50 -32.29 -28.44 -30.57 -32.02 -30.96 -25.33 -25.61 -21.97 -20.41
60 -32.12 -2R8.49 -28.69 -32.19 -28.61 -26.98 -27.65 -23.21 -21.38
70  -30.00 -30.12 -28.14 -31.63 -27.64 -26.99 -28.93 -25.30 -22.93




DATE- MAY 19, 1977 SITE- 3 LOOK- 2

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE .
10 -6.47 -6.49 -5.95 -5.17 -3.13 -6.92 -6.96 -5.16 0.60 >
20 -13.72 -10.81 -16.08 -13.47 -16.03 -14.07 -13.27 -14.13 -11.05 ‘
30 -17.35 -17.21 -16.81 -15.15 -10.71 -12.28 -17.70 -16.98 -13.00 " §
40 -20.53 -18.27 ~14.99 -17.48 -15.64 -14.90 -16.94 -15.83 -8.84
50 -21.44 -20.86 -18.13 -14.88 -17.24 -15.27 -14.73 -12.82 -12.96 :
60 -24.38 -22.35 -19.58 ~-19.19 -18.17 -18.57 -18.25 -16.93 -15.03 ‘1
70 -30.05 -26.69 -24.30 -23.30 -22.44 -25.75 -23.86 -20.72 -20.08 g

10 -23.06 -25.55 -21.20 -21.27 -23.41 -28.05 -22.32 -17.82 -12.26
20 -29.82 -30.60 -27.45 -25.75 -20.81 -21.29 -21.68 -17.00 -15.40
30 -30.91 -28.29 -25.33 -26.89 -28.09 -23.98 -20.18 ~17.94 -22.19
40 -29.51 -30.20 -26.69 ~-25.40 -29.60 -25.62 -21.61 -24.16 -19.86
50 -31.07 -30.12 -29.09 -27.58 -26.99 -25.86 -25.93 -22.34 -19.09
60 -34.73 -33.02 -29.81 ~28.54 -27.45 -27.75 -26.21 -24.35 -22.11
70 -36.34 -35.46 -32.03 -31.88 -33.53 -30.38 -31.78 -27.46 -27.28

VV ANGLE
10 -4.10 -4.07 -3.50 -0.48 2.18 1.75 -1.01 ~-1.10 3.80
20 -15.78 -12.49 -17.06 -18.46 -12.91 -6.90 -6.93 -9.57 =~-7.32

40 -19.49 -15.94 -15.02 -16.46 -16.42 -14.33 -11.78 -10.54 -10.75
50 -19.95 -20.39 -18.78 -15.37 -17.68 -13.70 -14.96 -10.26 -9.33
60 -22.80 -21.51 -20.55 -18.46 -17.37 -16.06 -14.63 -11.78 =-9.11
70 -26.55 -24.72 -21.55 -20.57 -17.95 -16.97 -16.65 -14.52 -15.72 4

VH ANGLE
10 -24.64 -23.78 -19.58 -21.63 -19.23 -20.32 -24.51 -23.82 -16.52

30 -29.98 -29.44 -27.39 -25.42 -31.42 -25.91 ~-23.65 -18.66 -19.62
40 -26.19 -26.81 -27.49 -24.10 -23.64 -32.84 -32.30 -30.27 -23.16
50 -30.80 -29.90 -30.06 -26.12 -26.43 -27.25 -26.88 -24.43 -19.30
60 -38.48 -36.46 -36.79 -28.43 -30.66 -32.26 -31.23 -27.85 -25.05
70  -38.57 -35.94 -35.47 -28.64 -29.07 -38.37 -39.72 -34.62 -28.42
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DATE- MAY 20, 1977 SITE- 3 LOOK- 3

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -11.59 -11.28 -9.83 -7.69 -15.88 -11.48 -13.77 -11.48 -15.28
20 -15.54 -13.61 -13.62 -10.14 -8.97 -7.51 -16.91 -13.41 -7.16
30 -19.60 -14.21 -13.89 -12.02 -20.22 -19.91 -19.16 -16.87 -15.38
40 -20.42 -21.10 -15.75 -15.60 -13.78 -15.93 -15.45 -14.45 -20.01
50 -18.95 -21.69 -18.05 -18.78 -17.12 -16.87 -14.22 -16.16 -16.87
60 -24.01 -22.05 -17.38 -18.54 -17.70 -19.87 -20.87 -17.09 -18.87
70 -28.67 -24.05 -23.01 -24.50 -23.57 -22.52 -23.32 -22.99 -20.20

HV ANGLE
10 -29.32 -31.30 -25.34 -21.04 -19.13 -25.78 -21.06 -19.39 -20.43
20 -28.66 -26.69 -27.03 -21.68 -23.08 -22.13 -20.88 -20.71 -22.47
30 -26.85 -30.32 -29.88 -24.49 -27.98 -26.65 -25.89 -27.16 -22.96
40 -31.79 -30.54 -26.19 -25.81 =-27.12 -27.20 =-20.96 -24.,20 -25.60
50 -34.54 -30.60 -29.31 -27.08 -27.12 -29.29 -29.08 -26.59 =-24.31
60  -36.53 -37.32 -35.46 -27.48 -30.40 -27.98 -27.98 -30.23 -26.95
70 -41.61 -38.32 -37.45 -31.17 -34.88 -32.87 -35.06 -34.33 -29.43

VV ANGLE
10 -9.28 -7.10 -3.34 -8.54 -12.27 -5.42 -4.20 =-9.01 -6.87
20 -12.43 -8.70 -11.88 -8.02 -7.05 -7.86 =-9.90 =~-5.26 ~-+.04
30 -18.54 -14.23 -12.93 -11.18 -18.44 -14.87 -12.12 -10.75 ~13.76
40 -17.60 -18.23 -15.40 -10.38 -13.20 -10.89 -12.40 ~12.14 -13.14
50  -19.55 -17.19 -17.37 -14.29 -15.26 -11.51 -12.79 -13.29 -16.53
60 -21.57 -22.80 -17.98 -17.43 -18.11 -16.44 -15.59 -15.43 -15.14
70  -26.65 -23.50 -24.05 -22.27 -20.36 -18.32 -19.15 -18.71 -19.9+

VH ANGLE
10 -26.99 -32.07 -22.85 -22.76 -22.17 -23.43 -23.08 -21.45 -18.23
20 -30.74 -30.30 -23.01 -21.25 -24.78 -23.15 -22.82 -22.28 -24.29
30 -29.50 -32.60 -28.56 -23.66 -26.29 -27.98 -25.15 -28.07 -22.64
40  -32.50 -28.40 -27.94 -25.14 -28.94 -27.33 -25.61 -23.06 -23.56
50 -32.68 -30.83 -29.46 -26.52 -24.67 -28.59 -29.18 -27.02 -24.67
60 -38.06 -37.78 -33.40 -25.90 -30.59 -7, .04 -28.50 -29.57 -27.72
70 -42.01 -39.30 -37.72 -28.70 -35.08 -35.48 -36.12 -33.89 -20.43
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DATE- MAY 20, 1977 SITE- 3 LOOK- 4




FREQ

HH ANGLE
10
20
30
40
50

70

HV ANGLE
10
20

40
50
60
70

VV ANGLE
10
20
30
40
50
60
70

VH ANGLE
10
20
30
40
50
60
70

-5.

-18
=17
=17

-23.
-25.
-31.

-32.
=29.
~29.
-33.
-39.
-39.
-41.

-15.
-15.
-16.
=22.
-23.
-30.

-28.

-27

-28.
=30.

=37

-37.
-42.

53
.26
44
.07
39
07
59

89
95

96
04
70
93

y/

.49
40
87
16
37
67
05

36
.99
49
86
.90
71
58

-14.

-14

-17.
-23.
~25.

=27

-26

-25.
-31.
-30.
-37.
-36.
~41.

~-12.

-12

-16.
-20.
-23.
-27.

-30.
-25.
-30.
-30.
-37.
-36.
-39.

DATE- MAY 20, 1977

10

.46
10
.34
84
04
36
.46

.83
45

55
57
55

.80
39
.98
99
06
93
59

26
64
56
08
51
14
81

-10.

-10

-15.
-24,
-20.

=27

-21

-24,

=31

-27.
-31.
-29.
-37.

-23.
=23.
-33.
-28.
-30.
~29.
-37.

11

.97
78
.73
97

07
.82

.51
27
.67
97
28
98
35

.81
.69
.53
.46
.16
.45
.31

76
70
12
40
60
94
81

-4.

-9.
-10.
-18.
-19.
-20.
=25.

-22.
=24,
-25.
-26.
-29.
-30.
-33.

=22.
=25.
-26.
=25.
-28.
-29.
-33.

39

12

49
24
10
09
17
34
21

15

87
30
55
70
28

.24
.99
.72
.17

.34
.41

74
18
45
36
72
37
05

-1.

-12.
~14.
-13.
-15.

=21

-19.
-26.
-26.

-26

-26.
-27.
=34,

-11

-13.
-15.
-16.
-19.

=21

=29,
-26.
-28.
-26.
-29.
-35.

SITE- 3 LOOK- 5

13

77
.56
56
49
87
59
.20

77
42
35
.41
26
80
46

.37
.43
.74
17
04
35
92

.35
45
76
49
08
65
73

-12

-8.
-14.

-12

-16.
-14.
=22.

-26.
-24,
-23.
~23.
-28.
-28.
-35.

-6.

-12

-10.
-13.
-14,

=21

=27

-26.

-24

-24.
-28.
-30.
-34.

14

.34
93
90
.87
95
93
01

24

48
99
18
89
22

.82
18
.86
83
20
63
.57

.60
07
.57
09
40
35
55

-12.
-10.
-14.
-16.

=21
=21

-26.

-21.
-24,
-22.
-21.
-23.
-33.
-33.

-20.
-26.
-25.
-20.
-23.
-31.
-34.

15

36
48
10
00
.39
.49
83

96
11
85
59

10
71

.96
.07
.87
.16
.62
.94
.14

50
41
14
41
46
66
12

=5.

-17.
=21.
-17.
-20.

=21

-21.
-26.
-22.

=25

-26.
-28.
-32.

-19.
-23.

=22

=25.
-26.

-28

-33.

16

90
.86
26
17
27
62
.10

40
81
65
.98
65
75
31

.79
.56
.24
.81
.42
.04
.72

20
58
.70
66
28
.03
90

-10.
-10.
-15.
-14.
-16.

=21

=21.

-19.
-18.
=20.

-22

=22.
-23.
=27.

-20.
-19.
-22.
-24.
-27.
-27.
-33.

17

42
31
23
60
90
.48
71

12
28
27
.45
34
77
54

.45
.68
.21
.83
.31
.62
.95

06
44
69
96
56
54
06




DATE- MAY 21, 1977 SITE- 3 LOOK- 6

FREQ 9 10 i1 12 13 14 15 16 17

HH ANGLE
10 -6.07 -5.16 -5.11 0.96 -4.88 -6.52 -12.18 -6.51 -5.60
20 -16.83 -12.48 -9.03 -17.71 -4.92 =-6.73 =-7.97 -11.77 -12.60
30 -13.87 -13.77 -11.95 -9.88 -18.80 -17.67 -16.42 -14.74 -13.47
40 -17.89 -22.61 ~17.71 -14.36 -14.05 -18.17 -18.10 -19.12 -17.86
50 -21.73 -21.45 -19.92 -20.61 -15.14 -14.75 -18.81 -9.11 -20.15
60 -26.14 -24.23 ~19.42 -18.41 -16.78 -20.42 -23.85 -22.24 -20.21
70 -27.70 -27.39 -25.15 -28.42 -20.59 -22.38 -26.50 ~-25.45 -24.94

HV ANGLE
10 -28.13 -31.88 -25.73 -18.89 -23.74 -18.22 -25.10 -24.80 -22.81
20 -30.22 -30.51 -23.65 -27.95 -24.98 -28.11 -27.12 -28.17 -22.93
30 -35.32 -29.90 -26.57 -25.89 -25.62 -24.96 -27.40 -25.68 -24.90
40  -34.13 -33.25 -26.45 -30.97 -29.68 -27.26 -27.09 -26.51 -22.82
50 -36.62 -35.31 -32.84 -29.60 -26.67 -28.49 -30.08 -33.25 -25.21
60  -39.50 -35.41 -30.36 -31.50 -30.16 -30.66 -32.09 -30.60 -23.67
70 -44.21 -42.14 -37.16 -34.69 -37.03 -36.85 -34.56 -32.36 -29.01

VV ANGLE
10 -5.87 -5.11 -2.22 1.90 -0.38 -7.97 -4.27 -4.28 0.62
20 -14.44 -10.56 -6.52 -15.72 -7.93 -3.97 -3.45 -3.98 -7.76
30 -13.23 -10.88 -9.79 -7.20 -12.96 -11.06 -12.91 -11.08 -9.11
40 -14.53 -18.63 -14.93 -10.65 -10.85 -11.27 ~12.49 -11.78 -14.92
50 -18.23 -19.53 -17.87 -16.68 -16.52 -14.38 ~16.64 -11.20 -16.78
60 -20.63 -20.61 -18.21 -15.38 -16.66 -18.54 -17.47 -14.91 -16.68
70 -25.31 -24.28 -20.71 -23.29 -20.28 -17.87 ~20.03 -21.39 -18.93

VH ANGLE
10 -27.81 -28.54 -16.53 -20.91 -17.66 -20.62 -27.53 -21.41 -19.67
20 -30.30 -29.75 -24.68 -28.28 -27.93 -23.35 -27.96 -21.09 -20.67
300 -33.35 -30.05 -26.44 -24.56 -24.98 -26.02 -31.37 -22.99 -23.65
40 -32.82 -31.80 -26.04 -28.90 -27.38 -28.88 -27.92 -23.30 -25.14
50 -33.21 -34.00 -31.60 -28.83 -26.57 -28.74 -29.84 -25.07 -26.55
60 -38.10 -35.14 -31.08 -30.47 -28.83 -29.68 -32.60 -26.62 -27.16
70 -41.41 -40.73 -37.21 -33.39 -35.23 -35.51 -34.56 -29.42 -31.35

40
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DATE- MAY 21, 1977 SITE- 4 LOOK- 1

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 ~8.25 -4.69 -0.94 1.76 2.49 -7.34 -5.61 -6.27 -4.24
20 -9.11 -6.50 -5.19 -7.60 -2.23 -7.16 -9.99 -7.56 -8.62

30 -15.34 -13.63 -11.34 -9.85 -5.35 -12.40 -10.68 -8.46 -13.67
40 -12.93 -13.90 -9.58 -13.78 =-9.14 -12.65 -13.28 -16.02 -14.49
50 -14.79 -14.37 -11.60 -17.33 -17.42 -16.22 ~16.76 -17.38 -14.32
60 -20.97 -20.33 -19.65 ~14.85 -16.81 -19.01 -22.97 -21.08 -20.46
70 -27.07 -23.80 -23.89 -26.60 -26.93 -27.03 -30.39 -28.04 -24.48

HV ANGLE
10 -17.71 -17.43 -15.83 -~13.55 -10.64 -12.04 -12.26 -14.39 -13.66
20 -19.61 -18.76 -17.02 -~18.62 -16.87 -20.32 -19.68 -14.76 -14.85
30 -22.69 -23.19 -18.92 -20.39 -16.73 -22.28 -23.67 -19.97 -19.26
40 -25.32 -21.59 -22.37 -22.03 -20.22 -17.86 -19.87 -22.16 -19.48
50 -27.49 -28.19 -22.16 -24.90 -21.55 -20.48 -24.38 -21.42 -19.18
60 -28.21 -28.85 -28.08 -26.75 -25.61 -26.14 -23.84 -25.87 -22.07
70 -37.54 -34.62 -32.91 ~35.14 -35.42 -38.47 -33.54 -31.96 -25.86

VV ANGLE
10 -5.15 -3.80 -1.43 0.96 6.85 5.38 -3.05 -0.30 -0.05
20 -8.48 -6.11 -3.15 -5.33 -2.84 -6.01 -5.97 -2.22 -5.78

30 -14.90 -13.05 -8.86 -6.13 -3.13 =-7.20 -4.97 -7.04 -7.62
40 -13.80 -13.89 -9.44 ~11.60 -8.40 -13.13 -12.24 -9.63 -9.69
50 -14.18 -13.93 ~12.31 ~-11.31 -13.04 -13.22 -14.63 -11.57 -11.73
60 -21.46 -20.75 -18.40 -14.90 -14.79 -16.60 -18.97 -19.30 -18.81
70 -25.65 -22.97 -22.54 -22.59 -25.63 -25.47 -22.41 -26.66 -22.95

VH ANGLE
10 -19.64 -17.96 -15.33 -14.05 -8.98 -11.72 -12.75 -11.75 -10.05
20 -19.29 -16.61 -16.10 ~20.04 -16.91 -18.17 -16.78 -16.59 -16.27
30 -23.14 -21.06 -19.05 -20.27 -15.44 -21.30 -23.06 -20.14 -18.50
40 -26.33 -21.08 ~21.90 ~-24.63 -22.25 -." 64 -20.49 -20.97 -18.68
50 -26.30 -26.20 -23.86 -23.47 =-21.78 -22.39 -26.44 -20.70 -21.52
60 -27.21 -28.10 -27.12 -26.42 -25.27 -26.27 -23.64 -23.13 -22.97
70 -35.41 -34.93 -33.75 -33.07 -35.95 -38.43 -34.13 -28.21 -30.09
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DATE- MAY 22, 1977 SITE- 4 LOOK- 2

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -1.26 -3.32 3.09 1.02 -0.04 -2.49 -1.72 -2.85 -4.45 )
20 -10.91 -9.59 -6.53 -5.79 ~4.49 -8.09 -7.81 -10.67 =6.75
30 -10.78 -8.78 -8.91 -9.21 -8.31 =~-9.94 -13.79 -14.46 -13.34
40 -16.02 -14.74 -9.84 -9.20 -12.13 -10.36 -11.95 -13.50 -13.81
50 -17.67 -14.42 -13.41 -9.41 -9.94 -10.65 -14.31 -16.03 -13.38
60 ~-14.85 -19.56 -15.02 -15.15 -13.16 -13.92 -12.64 -17.48 -13.56 !
70 -23.40 -21.62 -19.28 -19.34 -19.33 -21.62 -20.50 -21.77 -20.45

HV ANGLE
10 -23.80 -16.76 -12.86 -15.07 -15.91 -12.58 -8.05 -11.72 -8.57
20 -19.86 -15.87 -15.35 -20.05 -13.08 -13.41 -13.85 -17.38 -11.84
30 -22.35 -21.02 -18.81 -18.48 -18.69 -14.99 -24.49 -22.52 -18.28
40 -21.18 -22.07 -19.96 -19.77 -17.44 -18.37 -17.13 -18.70 -17.77
50 -25.53 -22.50 -22.84 -20.85 -20.60 -19.35 -19.27 -18.07 -16.39
60 -28.00 -25.69 -22.23 -24.71 -20.67 -21.06 -19.95 -21.00 -22.16
70 -33.94 -35.52 -31.10 -32.89 -32.53 -29.83 -33.60 -32.07 -27.71

VV ANGLE
10 -0.43 -1.95 4.50 3.09 -2.27 1.02 0.01 3.14 2.15
20 ~7.00 -8.67 -6.37 -3.79 -3.23 -4.26 -3.00 -5.27 -1.66

30 -7.01 -7.43 -8.93 -6.02 -6.58 =-6.61 -10.47 -8.29 -6.56
40 -10.64 -12.41 -10.00 -7.39 -8.25 -4.89 -6.19 -9.81 -9.42
50 -15.22 -13.81 -12.33 -9.02 -8.05 -10.41 -10.71 -14.72 -13.60
60 -17.15 -18.77 -16.80 -14.58 -10.17 -12.33 -13.13 -13.64 -10.92
70 -24.80 -24.11 -23.78 -20.01 -20.28 -23.11 -24.43 -21.97 -22.01

VH ANGLE
10 -19.08 -17.72 -11.93 -14.89 -10.32 -12.44 -10.91 -9.84 -13.31
20 -20.50 -16.40 -15.07 -17.95 -13.56 -14.44 -13.43 -13.99 -11.94
30 -21.12 -20.51 -19.44 -18.57 -17.46 -17.81 -20.28 ~-19.13 -16.04
40 -19.99 -19.36 -18.51 -19.76 -15.87 -17.14 -17.81 -16.72 -17.84
50 -25.51 -21.94 -20.11 -19.69 -19.90 -19.21 -19.48 -17.05 -19.32
60 -24.41 -27.33 -22.21 -25.00 -21.57 =-22.78 -21.87 -19.71 -22.02
70 -33.12 -32.44 -29.57 -30.77 -31.04 -30.13 -31.28 -31.01 -29.69
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DATE- MAY 22, 1977 SITE- 5 LOOK- 1

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -0.09 -2.39 -2.70 -3.61 -3.99 -5.19 -6.63 2.07 3.79
20 -4.25 -2.56 =-2.64 0.55 2.43 -0.17 -7.66 -2.49 0.24 -
30 -5.87 -4.83 -4.96 -4.74 -2.27 -3.72 -2.24 -1.94 -2.54 !
40 -7.71 -9.57 -5.25 =-3.41 -4.23 -7.03 -10.58 -3.94 -0.12 :

60 -13.87 -12.94 -9.22 -13.13 -5.77 -14.77 -10.77 -12.76 -11.11 ‘
70 -18.07 -18.41 -16.52 -17.03 -15.66 -17.97 -20.41 -17.64 -16.34

HV ANGLE
10 -16.47 -11.21 -13.32 -12.15 -11.53 -12.98 -5.46 -6.22 -8.02
20 -15.43 -14.95 -13.12 -13.35 -12.94 -7.35 -11.32 -10.44 -4.9¢:

] 30 -15.21 -14.78 -15.99 -12.48 -13.16 -11.16 -9.41 -12.39 -6.97

% 40 ~-17.94 -16.13 -14.16 -12.80 -17.04 -12.39 -10.39 -9.69 -12.39

o 50 -18.91 -18.32 -17.14 -17.90 -16.58 -16.63 ~-13.84 -13.06 -14.44

; 60 ~-20.05 -20.68 -24.48 -19.13 -21.62 -18.66 -17.09 -17.76 -15.58

% 70 -28.48 -26.13 -26.94 -23.36 -27.66 -23.39 -24.12 -25.76 -23.06
VV ANGLE

10 -0.20 -3.72 0.67 0.55 -1.42 3.34 -0.57 0.66 5.38

20 -5.97 -1.71 -0.96 0.26 4.68 4.46 ~-1.01 2.14 4.56

30 -6.03 -2.06 -5.05 -1.76 0.93 0.13 2.58 2.68 1.93

40 -6.97 -10.06 -5.10 =-2.43 -3.02 -4.66 -8.39 -5.65 1.90

i 50 -9.27 -11.17 -8.50 =-5.52 -1.51 =-6.44 -0.20 -4.01 -2.66

60 -14.94 -11.84 -9.66 <-9.71 -3.72 -11.97 -9.36 -10.30 ~12.52
70 -15.57 -18.23 -13.61 -13.37 -13.77 -13.88 -17.30 -13.52 -15.84

VH ANGLE
! 10 -13.91 -11.80 -15.30 -14.59 -11.42 -12.66 -11.46 =-7.90 =-6.72
i 20 -14.05 -15.17 -14.27 -12.84 -14.37 -11.41 -11.08 -9.70 -10.61
i 30 -16.25 -15.63 -16.62 -15.19 -13.86 -12.77 -8.31 -10.07 -10.36
| 40 -17.96 -17.38 -14.45 -14.92 -18.30 -12.97 ~-11.11 -10.01 -13.27
i 50 -20.86 -20.08 -19.03 -18.91 -17.53 -16.93 ~15.63 -12.80 -15.97
) 60 -20.89 ~21.76 -22.38 -21.48 -20.23 -18.73 -18.00 -18.72 -15.09
% 70 -27.82 -24.83 -28.28 -23.90 -26.21 -22.55 -23.38 -25.29 -26.38
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DATE- MAY 23, 1977 SITE- 5 LOOK- 2

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 0.83 -0.79 -4.39 -0.98 -1.81 -1.10 -3.79 -0.81 ~-1.28 R
20 -1.88 -1.52 -2.42 -0.58 -2.40 -4.99 -6.63 0.32 =-5.97 ,
30 -5.70 =-2.06 -3.05 =-3.95 -1.72 -4.74 -2.83 =-5.09 -1.56
40 -7.21 -3.51 =-5.23 -6.28 -5.14 =-2.30 -4.14 ~-7.47 -4.78
50 -9.79 -7.87 -7.54 -5.29 -3.47 -1C.97 -10.45 -5.97 -7.94 .
60 -11.39 -12.45 -8.29 -9.90 -9.88 =-9.53 -10.89 -6.15 -7.07 :

70 -15.87 -16.55 -14.51 -13.77 -14.47 -14.00 -14.98 -16.20 -13.61

HV ANGLE .
10 ~11.74 -11.15 ~-10.44 -9.94 -9.29 -7.54 =-5.76 =-4.96 -3.72 ]
20 -13.85 -10.66 -9.21 -9.06 -7.84 -7.66 =-5.23 =-5.72 -4.21 z
30 -12.28 -12.22 -11.14 -10.66 -9.95 -7.90 -7.28 =-4.09 -5.34 ?

40  -14.48 -14.31 -14.53 -12.30 -8.29 -7.80 -5.96 -8.70 -6.14
50 -16.41 -14.81 -13.42 -13.63 -11.92 -11.42 -8.56 =-6.25 =-6.52
60 -20.34 -14.96 -17.00 -146.84 -13.45 -13.32 -10.34 -8.95 -9.10
70 -23.59 -24.81 -20.33 -18.76 -19.35 -19.85 -16.81 -18.20 -14.43

VV ANGLE
10 3.97 2.75 -0.07 3.40 2.09 4.34 3.60 4.10 1.77
20 2.86 1.57 0.97 2.35 -0.52 0.35 0.83 3.87 1.37
30 0.18 -1.54 -0.30 -2.62 -0.50 -1.24 2.30 0.95 1.36
40 -4.88 -3.52 -2.86 ~-1.91 -2.45 0.45 0.70 2.81 0.33
50 -5.61 -1.38 -4.58 ~-1.85 =-1.13 =-3.35 =-2.47 -1.85 -2.49
60 -8.07 -5.77 -3.52 -2.09 -6.08 -5.68 -5.63 =-2.33 -4.64

70 -12.92 -11.75 -11.78 -8.60 -10.16 -11.61 -11.38 -10.97 -10.19

VH ANGLE
10 -8.87 -9.99 -10.01 -11.67 -11.37 -6.70 -3.90 =~6.41 -4.35
20 -11.23 -10.04 -9.90 -9.23 -9.18 -7.53 -6.55 -6.18 -3.12

40 -13.00 -12.00 -11.88 -11.31 -8.69 -9.43 -7.94 -8.47 -6.84 ?
50 -14.31 -13.24 -14.26 -13.23 -12.68 -9.27 -8.96 -6.19 =-7.41

60 -19.32 -17.27 -16.58 -17.02 -14.95 -13.86 -11.93 -10.31 -11.25 |
70 -22.16 -23.80 -18.95 -18.34 -19.00 -17.48 -17.46 -17.10 -20.55 ]




DATE- MAY 23, 1977 SITE- 5 LOOK- 3

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 -0.80 -3.79 -3.22 -2.11 ~-1.15 ~-3.54 -2.08 -5.49 -2.01
20 -3.64 -4.13 -8.16 -5.65 1.05 -9.90 -7.41 -4.08 -4.71
30 -7.61 -5.42 -6.35 -1.55 =5.29 -3.96 -7.04 -2.10 -4.47

40 -10.96 -7.90 -7.39 -3.91 -5.09 -5.35 -5.08 -6.27 -6.18
50 -10.12 -8.91 -5.95 -7.67 -6.53 -8.70 -10.19 -5.39 -7.73
60 -13.63 -12.88 -8.58 -10.29 -7.65 -9.00 -12.68 -7.82 -8.06
70 -15.45 -12.88 -12.02 -14.01 -13.81 -12.89 -11.65 -13.52 -11.54

HV ANGLE
10 -14.96 -13.26 -12.16 -11.60 -11.93 -11.39 -10.24 -7.59 -4.50
20 -15.14 -9.15 -10.84 -12.35 -10.65 -9.37 -8.69 -7.08 -7.09
30 -16.82 -9.66 -11.75 -11.36 -11.21 -11.65 -6.92 -10.61 -7.64
40 -17.10 ~-14.16 -15.31 -13.50 -12.25 -11.58 -15.54 -10.82 -8.46
50 -19.37 -18.08 -14.45 -15.09 -14.80 -13.20 -14.13 -10.85 -12.59

70 -20.37 -14.44 -15.96 -19.03 -19.09 -17.26 -15.05 -15.32 -15.80

VV ANGLE
10 -1.19 -0.73 -3.01 5.24 2.47 0.33 1.04 4.18 3.37
20 0.34 -1.64 -3.16 1.08 3.73 =-3.90 -3.21 -1.55 2.65
30 -5.06 -1.82 -2.69 0.76 -0.93 2.02 =-2.99 3.146 ~-1.66
40 -5.74 -3.82 -4.53 -0.97 1.58 =-2.94 -1.89 -1.34 1.01
50 -5.22 -6.57 -7.20 -4.40 -0.49 -2.81 -2.80 -1.66 -8.91

60 -9.62 -9.29 -6.54 -9.18 -4.83 -6.32 -8.32 -4.07 -3.80
70 -10.39 -8.55 -10.41 -11.67 -9.42 -9.39 -8.39 -5.87 -8.79

VH ANGLE |

10  -13.96 -12.57 -12.81 -14.06 -13.56 -11.03 =-7.81 =7.47 -7.37 g

20 -14.90 -10.48 -10.68 -13.46 -11.72 -8.80 -8.90 =-7.61 =-7.30 ¥
30 -14.37 -12.82 -13.82 -12.29 -14.20 -13.00 -8.79 -10.47 -12.19 v
40  -15.01 -14.44 -15.32 -13.69 -11.88 -13.57 -16.06 -10.53 -10.64 3
50 -17.45 -16.43 -12.36 -15.10 -15.96 -14.37 -16.14 -12.55 -15.01 5
60 -16.06 -15.62 -16.34 -17.34 -17.34 -14.30 -16.23 -12.36 -15.80 1
70 -19.08 -18.30 -16.65 -18.28 -17.54 -16.69 -15.73 -15.38 -16.54
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DATE- MAY 23, 1977 SITE- 5 LOOK- 4

FREQ 9 10 11 12 13 14 15 16 17
HH ANGLE
10 -6.40 -5.65 -0.30 2.24 2.06 -2.97 -6.76 -6.44 0.31
20 -3.63 -3.91 -3.34 -0.71 -0.62 -0.06 -4.29 -1.99 3.93
30 -5.77 -6.87 -5.69 -5.03 -2.77 -0.10 1.54 -2.76 -8.10
40 -9.10 -7.44 -6.26 -5.91 -5.21 -3.21 -6.93 -7.33 -8.17
50 -9.93 -9.97 -8.42 -7.52 -7.41 -9.64 -5.40 -9.59 -8.67

60 ~-12.99 -10.92 -9.24 -9.56 =-9.33 -10.18 -11.09 ~-11.16 -10.32
70 -16.92 -17.17 -16.19 -18.56 -11.99 -14.57 -15.01 -13.72 -12.73

HV ANGLE

20 -16.37 -15.69 -14.79 -14.55 -10.64 =-12.35 -12.65 -12.70 -10.17
30 -15.23 -15.44 -15.64 -13.37 -11.72 -13.89 -11.26 -10.86 -15.00
40 -18.97 -14.60 -18.33 -18.21 -15.81 -13.87 -15.15 -13.08 -13.01
50 -19.40 -18.36 -16.60 -13.97 -14.65 -15.42 -15.93 -12.89 -15.68
60 -20.29 -18.88 -18.58 -17.46 -18.12 -17.28 -16.68 -18.55 -17.05
70  -23.52 -22.90 -23.14 -23.84 -21.05 -23.24 -21.19 -16.94 -19.75

VV ANGLE
10 -2.30 0.8 -0.88 5.04 5.87 1.92 -2.81 0.73 0.70
20 -4.89 -4.04 -1.48 -1.26 4.42 3.11 -0.74 4.80 -0.85

30 -5.50 -2.15 =-6.80 ~-1.01 1.53 1.44 4.99 0.68 -5.39
40 ~4.84 -4.07 -3.65 -6.81 =-5.15 =-3.34 -1.53 -1.08 -3.98
50 -9.46 -7.31 -6.41 -3.70 =-5.13 -7.71 -2.97 -6.38 -7.92
60 -13.34 -8.25 -8.24 -6.35 -6.79 -5.06 -5.25 -7.82 -7.03 }
70 -14.92 -13.89 -13.80 -13.29 -11.65 =-9.29 -10¢.24 -10.36 -9.05 !

VH ANGLE ;
10 -14.76 -15.66 -12.65 -12.02 -13.32 -13.50 -11.73 -10.75 -14.15 ;
20 -16.95 -16.52 -18.04 -15.97 -14.08 -11.32 -10.02 -17.47 -10.58 3
30 -15.50 -15.51 -15.31 -14.39 -13.40 -12.38 -15.03 ~13.30 -11.46
40 -18.79 -13.82 -16.59 -17.27 -15.26 -13.25 -14.02 -12.32 -13.79
50 -18.89 -18.29 -15.96 -15.41 -15.92 -17.22 -16.04 -14.00 -14.04
60 -22.58 -19.10 -19.91 -17.99 -18.19 -17.72 -17.88 -18.94 -15.89
70 -24.92 -23.42 -23.40 -23.22 -22.41 -23.42 -20.54 -17.53 -21.26
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DATE- MAY 23, 1977 SITE- 5 LOOK- 5

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -8.92 -4.84 -5.03 0.48 -5.72 -4.16 =-3.29 -2.55 O.
20 -10.29 -5.04 -9.08 -4.98 -6.15 =-4.32 -4.25 =-2.14 -4.80
30 -13.95 -4.35 -7.51 -4.97 -8.85 -11.63 =-6.71 ~-7.05 =-5.18

50 -15.36 -14.64 -16.42 -12.00 -10.32 -9.82 -10.82 -12.24 -11.49
60 -16.55 -17.00 -14.15 -12.36 -13.63 -11.44 ~13.24 =-9.47 -15.34
70 -24.73 -20.01 -20.07 -16.11 -14.94 =19.43 -20.16 -15.87 -14.62

HV ANGLE
10 -22.09 -18.96 -17.22 -19.20 -14.11 ~-11.78 -12.35 -17.79 -12.61
20 -22.23 -13.56 -16.56 -15.76 -16.10 -18.20 -16.02 -12.34 -11.94
30 -24.25 -19.93 -20.25 -19.63 -16.23 ~15.00 -12.74 -11.79 -15.12
40 -20.76 -20.09 -19.67 -19.39 -15.18 -15.08 -16.20 -14.37 ~-15.38
50 -24.92 -25.44 -20.85 -17.48 -18.37 -18.47 -16.99 -16.26 -15.47
60 -27.20 -25.43 -25.37 -25.08 -20.61 -22.01 =-23.33 -17.47 -17.48
70  -34.45 -29.38 -28.69 -28.54 -25.53 -25.57 -24.82 -22.44 -23.23

VV ANGLE
10 -2.65 -1.85 -2.62 3.32 -3.92 -1.87 1.44 3.84 5.94
20 -4.69 -1.57 -6.36 -0.60 =-2.01 -2.37 =-2.13 ~0.82 -3.74
30 -10.68 -1.99 -1.92 =-1.21 -4.88 -2.67 0.28 -5.81 ~-1.23
40 -4.83 -4.98 -3.28 -7.76 -2.98 -6.51 =5.27 ~-5.20 =-2.91
50 -8.76 -10.05 -12.77 -6.60 -7.63 =-6.62 =~-7.40 -10.37 -7.88

60 -12.98 -12.41 -13.28 -10.40 -11.73 -9.22 -5.92 -6.92 -9.34 v
70 -18.67 -16.81 -16.70 ~10.86 -13.96 -16.37 -12.75 -10.53 -10.74

VH ANGLE
10 -19.72 -17.76 -17.03 -18.75 -13.21 -12.94 -13.27 -15.07 ~14.27
20 -17.54 -14.46 -19.07 -15.32 -18.14 -16.90 -16.45 -14.44 -12.01
30 -23.04 -20.09 -20.77 -18.93 -15.82 -18.50 -16.32 -12.30 -14.21
40 -17.64 -18.69 -18.05 -18.24 -14.80 -15.01 -16.73 -12.80 -15.20
50 -19.69 -24.94 -21.71 -18.08 -19.18 -18.00 -17.56 -16.24 -15.67 :
60  -24.27 -25.08 ~-24.86 -23.75 -21.98 -23.01 -24.10 -19.28 -18.32
70 -32.01 -28.67 -28.19 -29.84 -26.17 -26.87 -24.29 -21.86 -23.76

47




FREQ 9 10
HH ANGLE
10 -5.80 =4.20 -2
20 -10.39 -9.68 -10
30 -8.75 -10.27 -9
40 -11.13 -11.20 -8
50 -13.62 -16.65 ~-12
60 -15.47 -15.85 -16
70 -23.14 -20.44 -18
HV ANGLE
10 -22.33 -18.61 -16
20 -18.59 -20.80 -21.
30 -21.93 -20.89 -17.
40 -21.26 -18.55 -21.
50 ~24.75 =21.46 -20.
60 -27.60 -24.52 -24,
70 -34.70 -30.90 -25
VV ANGLE
10 -0.05 -0.08 0
20 -5.25 -4.57 -5
30 -5.64 -5.86 -6.
40 -4.77 -8.41 =4
: 50 -8.58 -9.89 -9
' 60 -11.41 -11.36 -11.
: 70 -17.50 -17.34 -16.
f
VH ANGLE
10 99.00 99.00 99.
20 99.00 99.00 99.
30 99.00 99.00 99.
40 99.00 99.00 99.
50 99.00 99.00 99.
60 99.00 99.00 99.
70 99.00 99.00 99.
- il -, =

DATE- MAY 23, 1977

11

.37
.03
.00
.92

.41
.54

.78
34
39

09
28
.49

.17
.34
12
.05
.50
17
16

00
00
00
00
00
00
00

-15.
-19.
-19.
-19.
-18.
-23.
-25.

99.
99.
99.
99.

99.
99.

12

.02
.01
.51
.81
.61
.08
.82

56
87
31
95
88
01
09

.53
.23
.32
.10
.00
.84
.31

00
00
00
00
.00
00
00

-16.
-16.
-16.
-17.
-20.
=22.
-26.

99.
99.

99

99.
99.
99.
99.

SITE- 5 LOOK- 6

13

.94
.12
.51
.95

.24
.72

44
.03
.08
.32
.28
.11
.81

00
00
.00
00
00
00
00

-13.
-17.
-17.
-19.
-18.

-24

-26.

99.

99.
99.

99.
99.

14

.09
.68
.63
.46
.85
.09
.31

55
93
62
92
67
.54
08

.07
.55
.65
.16
.70
.38
.37

00
.00
00
00
.00
00
00

-6.
~11.

-10

-12.
-18.

-17.
-15.
-18.

-14

-19.
-20.
-24.

99.
99.
99,
99.

99.
99.

15

.62
11
28
.09
.06
92
18

08
57
60
.55
92
82
60

.94
.20
.07
.50
.49
.80
.43

00
00
00
00
.00
00
00

~13.
-12.
-19.
-11.
-15.
-19.

=22

99.
99.
99.
99.
99.
99.
99.

16

.59
.40
.79

.99
.30
.56

69
15
75
98
56
99
A

.35
.29
.42
.28
.90
.79
.03

00
00
00
00
00
00
00

-10.
-15.
-10.

-16

-17.
-17.
-19.

99.
99.
99.
99.
99.
99.
99.

17

.46
.86
.75
.47
.34
.47
.28

78
41
65
.16
74
08
83

.59
.24
.08
.71
.07
.00
.16

00
00
00
00
00
00
00




FREQ

HH ANGLE
10
20

VH ANGLE

20
30

50
60
70

=15

-18.
-21.
-21.
-24.
-29.
-33.

-25.
-29.
-27.

=31
=30

-33.
-38.

-10.
-16.

-17

-16.
-22.
-27.
=27.

-26.
-30.
-27.
-31.
-30.

-39.

47
13
97
.98
.62
73

99
86
.65
42
36

00

61

95
06
11
.46
16

DATE- MAY 25, 1977

-16.
-16.
-19.
-20.
-23.
-26.
-31.

-26.
-26.
-29.
-29.
-31.
-33.
-37.

~15.
-15.

-17

-15.
-20.
-21.
-25.

-25.
-26.
-28.
-29.
-30.
-32.
-39.

00
62
.02
19
83
33
40

-16.
-18.
-14.
-19.
-23.
-26.
-32.

-26.
-27.
-29.
-27.

-34.
-37.

-17.
-18.
-15.
-15.
-20.
-23.

-27

-28.
-29.
-28.
-29.

-35.
-37.

63
40
91
60
50
29
.00

-16.
-15.

-17

-21.
-21.
-24.
-29.

-14.
-11,
-13.
-16.
-19.
-19.
-23.

-26.
-26.
-28.
-28.
-29.
-30.
-32.

49

12

13

.75
57
63
69
17

-14.
-11.
-13.
=21.
-21.
-25.
=29.

-11.

-13.
-18.
-17.
-20.
-24.

-31.
-31.
-31.
-29.
-31.
-32.
-36.

SITE- 6 LOOK- 1

27
.66
55
46
22

90

-11

-15.
-16.
~18.
-23.
-27.
-30.

=24,
-26.
-28.
-27.

-29

-36.
-35.

-11.
-14.
-14.
-17.
-21.
-23.

-28.
-26.
-29.
-29.
-30.
-36.

-37

14

.35
67
54
86
53
68
19

13

49
53
.64
93
70

92
84
21
74
29
12
.37

-12.

-12.
-17.
-19.
-26.
-30.

-25.
-24.
-22.
-26.
-27.
-29.
=34,

-26.
-24.
-25.
-27.
-27.
-32.
-35.

15

46
.99
38
44
99

49

.45
.76
.01

.41
.19
44

-16.
-12.
-15.
-17.
-18.
-25.
-28.

-22.
-22.
~23.
-25.
-27.
-28.
-33.

-10.

-14.
-13.
-13.
-21.
=22.

-24.
-24.

=25.
-27.
-29.
-32.

16

78
23
27

69
52
52

-13.
-13.
-15.
-22.
-22.
-24.
-29.

-20.
-20.
-24.
-25.
-29.
-30.
-35.

-10

-14.
-17.
-16.
=22.
=25.

-22.
-22.
-25.
=25.
-29.
-29.
-35.

.31
.48
05
73
69
58
03

08
91

36
42

93




DATE- MAY 25, 1977 SITE- 6 LOOK- 2

10 -19.83 -12.71 -18.11 -17.89 -18.67 -17.30 -19.97 -17.87 -16.51
20 -22.36 -21.95 -20.54 -17.78 -20.86 -18.93 -22.08 -16.01 -21.00
30 -21.83 -21.20 -22.05 -18.73 -19.18 -21.07 -19.53 -21.82 -17.85
40 -20.97 -20.84 -21.93 -21.55 -20.78 -21.31 -19.56 -19.12 -20.46
50 -23.75 -23.84 -22.60 -20.66 -22.24 -20.90 -23.59 -22.82 -22.94
60 -26.95 -25.83 -26.33 -24.99 -24.46 -24.55 -22.82 -24.19 -24.31
70 -30.39 -31.64 -31.58 -28.94 -29.70 -28.74 -29.65 -27.52 -29.21

10 -28.36 -28.81 -30.33 -28.98 -27.79 -26.93 -25.76 -23.20 -20.14
20 -29.51 -23.71 -27.03 -27.65 -29.34 -29.14 -27.32 -21.97 -24.11
30 -31.47 -30.24 -28.30 -28.08 -28.21 -28.76 -25.23 -22.81 -26.16
40 -31.05 -29.54 -32.23 -29.61 -28.92 -29.22 -26.06 -24.01 -25.64
50 -32.20 -30.66 -34.20 -31.95 -31.18 -31.79 -29.56 -26.64 -27.95
60 -33.38 -35.65 -33.72 -33.19 -33.93 -35.42 -31.48 -28.79 -30.97
70  -37.47 -36.59 -37.71 -35.88 -40.74 -41.77 -35.15 -32.95 -34.65

10 -18.92 -12.01 -17.07 -18.80 -15.94 -14.89 -15.77 -13.95 -13.65

30 -19.92 -16.61 -22.69 -17.33 -17.74 -22.07 -15.38 -17.04 -16.01
40  -21.64 -19.49 -22.75 -19.66 -23.25 -16.83 -23.92 -17.08 -18.68
50 -22.08 -21.67 -21.90 -19.27 -21.69 -22.71 -22.37 -19.87 -21.68
60 -25.63 -24.64 -26.24 -23.10 -22.07 -21.84 -20.29 -22.16 -23.91
70 -28.69 -30.69 -30.24 -27.02 -30.49 -28.48 -27.07 -25.80 -28.42

VH ANGLE T

20 -29.64 -24.70 -26.36 -27.91 -29.53 -29.04 -26.44 -24.62 -21.42
30 -30.05 -30.46 -29.05 -28.23 -28.01 -28.54 -27.30 -25.57 -23.87 ;
40  -29.91 -28.13 -31.50 -29.12 -28.83 -29.54 -25.75 -25.75 -23.13 H
50 -31.54 -29.91 -32.76 -31.48 -32.42 -32.34 -28.63 -27.77 -24.49 '
60  -33.41 -33.94 -33.99 -32.39 -33.40 -38.44 -29.71 -31.04 -26.05
70 -37.40 -36.65 -38.04 -35.46 -38.63 -40.59 -34.61 -34.77 -28.08




DATE- MAY 26, 1977 SITE- 6 LOOK- 3

FREQ 9 10 11 12 13 14 15 16 17

HH ANGLE
10 -17.92 -14.26 -16.16 -14.67 -12.13 -12.63 -10.28 -15.35 -13.96
20 -16.58 -15.56 -14.90 -18.20 -18.08 -18.71 -18.86 -17.12 -15.62
30 -22.19 -20.07 -20.76 -19.29 -18.53 -16.39 -18.47 -18.57 -20.32




DATE- MAY 26, 1977 SITE- 6 LOOK- 4

10 -16.06 -9.22 -12.98 -14.91 -9.21 -10.41 -10.31 -15.36 -17.18
20 -22.36 -21.73 -18.22 -21.31 -16.70 -20.93 -18.26 -19.24 -19.96
30 -22.32 -22.38 -22.22 -20.40 -21.31 -25.50 -22.55 -21.68 -22.20
40  -24.39 -23.74 -23.57 -20.70 -21.61 -24.65 -25.53 -20.94 -25.05
50 -25.80 -22.84 -22.94 -23.99 -22.31 -26.08 -24.80 -23.94 -26.91
60  -31.47 -27.54 -30.50 -23.73 -25.56 -26.58 -26.25 -25.15 -26.65
70 -31.65 -30.91 -32.52 -31.24 -29.90 -32.92 -32.10 -29.47 -30.13

HV ANGLE
10 -28.28 -26.49 -27.36 -27.31 -26.17 -26.28 -24.80 -21.12 -26.33
20 -24.51 -25.19 -27.16 -26.65 -26.58 -28.90 -23.33 -23.63 -22.42
30 -27.66 -25.85 -28.65 -23.78 -30.01 -27.20 -24.56 -24.84 -25.33
40  -28.23 -29.29 -30.78 -27.44 -28.95 -30.94 -27.10 -28.26 -27.11 ]
350 -32.55 -30.29 -30.71 -29.97 -29.10 -29.59 -28.64 -29.30 -29.97 1
60 -32.56 -31.65 -32.20 -29.49 -33.29 -35.02 -29.93 -30.85 -31.89
70 -35.77 -33.79 -37.73 -33.28 -37.42 -37.52 -37.64 -36.48 -31.81

VV ANGLE

20 -19.88 -17.16 -17.63 -15.59 -15.30 -18.03 -14.43 -16.15 -16.70
30 -22.54 ~17.66 -20.77 -19.20 ~17.58 -21.64 -18.73 -15.93 -18.09
40  -23.07 -21.54 -21.11 -18.84 -22.49 -20.29 -17.65 -18.36 -21.03
50 -25.40 -21.28 -23.76 -22.11 -22.48 -21.09 -23.30 -19.97 -23.03
60 -26.89 -25.13 -26.75 -22.72 -23.73 -26.70 -26.73 -21.62 -25.23
70 -31.24 -29.50 -32.37 -28.71 -30.32 -31.80 -31.12 -30.03 -26.80

VH ANGLE |
10 -27.99 -25.83 -27.55 =24.19 -27.76 -23.97 -24.13 -22.88 -23.54 |
20 -24.56 -26.29 -24.60 -24.65 -28.43 -24.83 -27.16 ~25.93 -24.86 :
30 -29.31 -27.44 -27.70 =25.62 ~-29.76 -30.23 -26.49 -23.67 -24.83 ‘
40 -31.11 -29.08 -29.65 -25.82 -30.57 -31.58 -28.00 ~27.42 -25.83 !
50 -30.73 -29.14 -31.42 -26.53 -32.04 -29.39 -28.26 -29.02 -28.22 1
60 -33.28 -31.71 -32.30 -27.56 -33.03 -34.64 -28.54 -29.99 -30.18
70 -37.09 -34.16 -36.65 -29.84 -37.53 -37.79 -38.52 -33.61 -32.63 ;




DATE- MAY 26, 1977 SITE- 6 LOOK- 5




FREQ

HH ANGLE
10
20
30
40
50

70

HV ANGLE
10
20
30
40
50
60
70

VV ANGLE

20
30

50
60
70

VH ANGLE

20
30
40
50
60
70

-4,
-13.
-10.
-15.
-19.
-18.
=22,

=25.
=27.
-30.
-28.
-31.

-36.

-11.
-17.
-12.
=22,
-19.
=22,
-26.

-28.
-29.
.18
-31.
-32.
-35.

=37

16

16
19
32

.39

-4

-10.
-17.
~15.
-16.
-21.
-20.

-23.
-28.
-27.
-28.
-31.
-33.
-33.

-23.
~30.
~29.
~29.

~33

-36.
~34.

DATE- MAY 28, 1977

.55
.45
.52
.13
.75
.24
.20

50
19
09
46
.74
03
93

-4

-7.
-13.
-17.
-18.
-20.

=21

=27.
-28.
-31.
-32.
-31.
-33.
-35.

~10.
-17.
~17.
-19.
-24.
~27.

-23.
-27.
-31.
-33.

-33

-34.
-38.

11

.99
71
82
14
19
91
.08

84
61
b4
67
45
17

o1

.17
84
42
83
94
23
48

40
12
11
64
.86
09
04

-2.

-9.
-14.
~12.
~17.
-19.
-18.

=27.
-24.

-29

-29.
-30.

=31

-13.
-16.
-17.
-18.
-19.
-22.

06
67
.05

15
59
.69

.30
.99
.88
.67
.80
.67
.88

-2
-12

-10.
-14.
-17.
-16.
-18.

=24,
=24,
~25.
-27.
-27.
-28.
-32.

-12.
-13.
-15.
-16.
-20.
-23.

-25.
-22.
-26.
-29.
-30.
-269.
-32.

SITE- 7 1LOOK- 1

13

.90
.62

.53

98
72
60
22
21

14

-4.85
-12.55
-11.72
-12.29
-15.11
-18.24
-19.53

-23.91

-25.06
-26.13
-28.45
-27.80
-31.21

-12.73
-14.38
-17.51
-17.09
-17.88
-20.05

-29.56
-23.33
-25.78
-28.61
-28.93
-28.22
-31.47

-5
-11

-11.
-16.
-12.
-18.
-21.

-20.
=21,
-25.
=25.
-24.
-27.
-28.

-10.
-10.
-16.
-15.
-18.
-21.

-23.
=22.
=25.
-27.
-25.
-27.
-29.

15

.01
.34
00
71
17
22
02

-3
-7
-11

-13.
-15.
~15.
-18.

-18.
-19.
-22.
-23.
-23.
-23.
-27.

-1

-10.
-11.
-13.
-17.
-19.

-20.
-19.
-25.
-23.
-25.
-24.
-30.

16

.74
.95
.76
51
16
49
52

75
63
29
96
68

54

.00
.19
32
60
96

99

-8

-9.
-14.
-12.
-16.
-16.

=21

-22.
-19.
-25.
-22.
-23.
-24,

-28

-19.
-25.
=25.
-25.
-26.
=27.
~29.

17

.05

47
16
25
74
.93

00
39
36

44
01
.72




DATE- MAY 28, 1977  SITE- 7 LOOK- 2

10 -12.18 ~-8.38 -6.15 -6.33 -10.79 1.42 0.12 -3.59 -2.66
200 -15.13 -14.28 -13.97 -9.64 -8.83 -7.30 -7.69 -10.06 -9.97
30 -15.86 -12.77 -11.41 ~11.41 -10.53 -10.92 -12.37 -10.27 -8.14
40 ~15.60 -14.73 -14.79 ~11.59 -10.09 -14.01 -13.45 -8.28 -13.24
50 -19.46 -16.10 -13.70 -14.16 -15.46 -14.76 -14.04 -11.76 -12.66
60 -19.23 -20.11 -12.73 -12.83 -16.75 -16.29 -17.51 -13.43 -14.73
70 -21.96 -20.71 -20.47 -21.92 -18.87 -20.14 -21.54 -18.40 -18.92

HV ANGLE
10 -27.74 -25.43 -24.21 -28.62 -25.52 -18.05 -19.10 -20.24 -16.07
20 -28.24 -28.10 -25.44 -25.95 -28.90 -25.06 -23.30 -22.42 -19.61
30 -29.13 -29.94 -26.34 -26.35 -25.88 -25.74 -20.36 -20.36 -21.10
40  -30.30 -24.20 -27.58 -24.33 -26.61 -23.72 -23.77 -21.94 -23.41
50 -30.11 -28.58 -24.62 -27.34 -26.46 -24.71 -22.90 -22.21 -24.73
60 -31.55 -31.59 -30.42 -24.83 -26.10 -26.95 -24.81 -22.39 -25.43
70 -34.08 -34.28 -32.60 -30.99 -29.81 -28.68 -27.07 -27.12 -29.84

20 -15.07 -13.54 -14.48 -11.54 -9.78 -4.28 -10.89 -1.84 -8.22
30 -16.17 -14.12 -16.13 -7.05 -8.29 -8.40 -7.46 -8.34 -7.37
40 -16.74 -14.66 -16.02 -11.82 -15.89 -9.80 -11.08 -11.39 -14.70
50 -20.19 -18.17 -22.07 -13.84 -12.62 -13.71 -13.31 -10.19 -16.40
60 -20.15 -19.52 -19.96 -18.21 -15.85 -16.54 -17.64 -12.68 -17.75
70 -25.55 -24.46 -24.75 -20.37 -20.62 -21.56 -18.16 -17.92 -19.01

10 -27.60 -25.36 -21.65 -22.03 -24.57 -23.19 -18.59 -15.10 -15.66
20 -29.01 -29.13 -27.28 -20.88 -27.98 -26.92 -22.61 -19.16 -21.06
30 -30.95 -29.63 -27.91 -22.31 -27.78 -21.39 -21.23 -20.02 -19.74
40  -29.18 -24.89 ~29.03 -21.59 -30.01 -25.06 -22.85 -21.93 -20.82
50 -30.06 -29.72 -25.83 -23.41 -25.86 -26.15 -23.68 -20.97 -22.48
60 -31.30 -32.47 ~29.79 -23.88 -28.78 -25.71 -24.32 -24.28 -26.01
70 -33.24 -34.31 -33.23 -25.66 -31.66 -27.92 -27.14 -27.50 -28.36




FREQ

HH ANGLE
10
20
30

VH ANGLE

20
30
40
50
60
70

-6.

-6.
-16.
-12.
-16.
-20.
-22.

=25

-27.
.17
~30.
-30.
-29.
-31.

-28

-3.
-4,
-17.

-17.
-21.
-20.

-24.
-27.
-27.
-29.
-31.
-30.
-31.

.58

66

29
30
67

DATE- MAY 28, 1977

-10.

-13.
-16.
-18.
-15.
-20.

-22.
-25.
-24.
-25.
-27.
-31.
-32.

-4.

-12.
-16.
-17.
-20.
-23.

-28.
-27.

-26

-26.
-28.
-30.
-33.

10

26
.71
18
64
03
89

97

39
69
92
47
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3.0 JCE CHARACTERIZATION DATA

Ice characterization information Includes a general site description

(Table 2), snow densities (Table 4), air and ice-surface temperature history

(Figure 1), cross-section ot the small pressure-ridge (Figure 2), salinity ’

profiles (Figures 3-7), and thin sections of the Ice sheet (Figures 8-39).

TR R LT T

TR FTA.




dJeJJUns 31 uo
8bY
8bt
9Ly

A%

92ej4NS L UO e
1241
vre
441

3%e44ns AL UO 80€
8tt

4eoy y3dap 882
32e44NS 321 U0 962

9L¢
3Je44NS 3L UO 9/2

AR

SINIWKOD Amsu\smv ALISN3Q MONS  3JvHuNS MONS  Y3IGWAN  HIBWIN
M0138 H1d3d 2001 3LIS

L-LL ONY “§~LL “2-LL ‘L-LL SILIS
1V NIAVL SITLISNIQ MONS

¥ 318yl

e s s g - A e i s ™




—_—- [ —_ & T ). et M -t - - - — g kb iy
- Bt i pr=s o BIDNICASRESIR SRR g e e —— - : A Ao b . [

Juswiaadx] Moudeg //6] 3y} 403 Sa4njedadws) 3Jejans 1] pue Aty | JYN9I4

LiBT AVA
8e 4 [#4 a2 s2 1 {4 €2 <2 12 g2 Bl 81 Ll 91 St 11-
--—-4-—*4Jﬂ-1-\<—-1---14&"-1-4-J\—-\q—4-—.i\-—q1d—-w.-—--
[)

LY
1
x..xol..ilm /.. .

/ \ ﬂ--l..w / 4 o1-
|

m / , °T ey | m
% / : \\ 4 ¢ :
PAT™U N Iy hoe] B o
\k /k \ .X. / \ / X \\\ 4 s- m ©
oas rl .0%., b/ d 4 - m
\ ¥ &

ye




“p-4/ 811 “9bpLa dunssaud 921 PIS 4edA-3SAL4 ||PWS B 4O UOLJDIS SSOA] 2 IJHUNDI4

—~ g ey =~ .l.IlﬁuJ|.ll.l.l..|-I.1.||1.l..Ilﬂ-illl

D |

A\

i

L,
1

P~

-—

g
R

AIA0D MOUS




e

“LL6l “pl ACW uO |-// 931 wOJY
9JL 3S Y} 404 $3|LJ0dd BWN[OA 3uLdq pue 3unjeaadwdl 331 ‘AJLuries ayy € JHN9IJ

7 n 70871
1091
Q071
10271

4001

61

-108°0
410970

10v°0

(W) 82eyang ad| Jaddn mojag asue)siq

1020

| I I | IR | it 1

o <l 8 14 0 0 I[- 2 ¢ - ¢weiorg 9o v eo
(00/) BWNJOA BuLIg (Do) 34mpesadwa] 89| (00/) AputieS




s a8

—eSite 77-1
— ey Site 77-3

Salinity - (%/o0)

0 50 100 150 200
Depth - (cm from top)

FIGURE 4: Salinity profile for Sites 77-1 and 77-3, thick
first-year shore fast sea ice.
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FIGURE 5: Salinity profile for Site 77-2 and Site 77-5,
multiyear sea ice.
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FIGURE 6: Salinity profile of Site 77-4, first-year pressure-
ridged sea ice.
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FIGURE 7: Salinity profile of Site 77-6, lake ice with an
underlying layer of water, and Site 77-7, lake
ice that is frozen to its mud bottom.
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FIGURE 8: Horizontal thin section of Site 77-1 taken at depth 10 cm.

FIGURE 9:

Horizontal thin section of Site 77-1 taken at 10 cm
depth as viewed through polarizing filter.




FIGURE 10: Horizontal thin section of Site 77-1 taken at
depth.

FIGURE 11: Horizontal thin section of Sitg 77-1.taken at 51 cm
depth as viewed through polari.ing filter.




FIGURE 12:

Horizontal thin section of Site 77-2 (meltpond) at
10 cm de?th.

FIGURE 13:

Horizontal thin section of Site 77-2 (meltpond) at
0 cm depth as viewed through polarizing filter.
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78 cm depth as viewed through polar

Vertical thin section of Site 77-2 (meltpond) at
69

78 cm depth.
Vertical thin section of Site 77-2
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FIGURE 14
FIGURE 15
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FIGURE 16: Horizontal thin section of Site 77-2 (meltpond) at
99 cm depth.

- FIGURE 17: Horizontal thin section of Site 77-2 (meltpond) at 99
cm depth as viewed through polarizing filter.
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FIGURE 18: Horizontal thin section of Site 77-2 (hummock) at
5 cm depth.

- FIGURE 19: Horizontal thin section of Site 77-2 (hummock) at 5 cm
depth as viewed through polarizing filter.
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5 cm depth.

Horizontal thin section of Site 77-3 at 1

.
.

FIGURE 22

-3 at 15 cm depth

Horizontal thin section of Site 77

.
.

FIGURE 23

as viewed through polarizing filter.
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Horizontal thin section of Site 77-3 at 130 cm depth.

FIGURE 24

3 as viewed through

thin section of Site 77-

Horizontal

FIGURE 25
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polarizing filter.
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FIGURE 26: Vertical thin section of Site 77-3 at 122 cm depth.

FIGURE 27: Vertical thin section of Site 77-3 at 122 cm depth i
as viewed through polarizing filter.
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FIGURE 28: Horizontal thin section of Site 77-5 taken at 5 cm
depth.

FIGURE 29: Horizontal thin section of Site 77-5 viewed through
polarizing filter.
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FIGURE 30: Horizontal thin section of Site 77-5 taken at 100 cm
depth.

FIGURE 31: Horizontal thin section of Site 77-5 viewed through
polarizing filter.
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FIGURE 32: Horizontal thin section of site 77-5 taken at 170 cm
depth.
!
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|
FIGURE 33: Horizontal thin section of Site 77-5 viewed through
polarizing filter. J
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FIGURE 34: Vertical thin

FIGURE 35: Vertical thin section of Site 77-5 viewed through
polarizing filter.




FIGURE 36:

FIGURE 37:

Horizontal thin section of site 77-6 taken at 20 cm
depth.

Horizontal thin section of site 77-6 taken at 20 cm
depth viewed through polarizing filter.
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FIGURE 38:

FIGURE 39:

Horizontal thin section of site 77-6 taken at 198 cm
depth.

Horizontal thin-section of site 77-6 taken at 198 cm
depth viewed through polarizing filter.
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CRINC LABORATORIES

Chemical Engineering Low Temperature Laboratory
Remote Sensing Laboratory

Flight Research Laboratory

Chemical Engineering Heat Transfer Laboratory
Nuclear Engineering Laboratory

Environmental Health Engineering Laboratory
Information Processing Laboratory

Water Resources Institute

Technical Transfer Laboratory

Air Poliution Laborafory

Satellite Applications Laboratory
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