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ABSTRACT

Active microwave responses of sea ice and lake ice were investigated
at sites located off the North Alaskan Coast in the Arctic Ocean. The
experimenters were ground-based at the Naval Arctic Research Laboratory,
NARL, located outside of Barrow, Alaska, during May 1977, an early spring
month in the Arctic. Microwave equipment was mounted on a portable A-frame
type support system which was transported to test sltes‘vla sled and snow-
mobile and assembled. Data were acquired at numerous microwave frequencies,
receive-transmit polarizations, and angles of incidence for 5 sea ice and
2 lake ice types. This memo documents the experiment and the experimental

procedure; and lists the raw experimental data.
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1.0 INTRODUCTION

The use of radar imagers to monitor the properties of sea ice has been
tested in numerous experiments in recent years. The actual properties of
the radar return from sea ice of known characteristics are still known only

in a qualitative way. The ice cover in the Arctic Ocean and associated

areas is of great importance to potential naval operations both on the sur-
face and below it. Civilian needs call for an understanding of the properties
of the ice due to development of the oil reserves of the Alaskan and Canadian

ARG o

North Coasts and off-shore areas. *
The uncertainties that have accompanied previous experiments provided
the impetus to perform this experiment. To develop a quantitative under-

o/l A miRisy

standing of the radar backscatter properties of sea ice, a ground-based 8-18
GHz scatterometer-spectrometer and a SEASAT-SAR-frequency scatterometer
(1-26 Hz) were designed and constructed. The multiple frequencies, numerous
polarizations, angles of incidence from 10 to 70 degrees, and ground truth
provide a complete story of the backscatter properties over the frequency
range of interest. :

In the Arctic Spring of 1977, the portable '"Microwave Active Spectrometer ;
(MAS Jr:)" was used to collect data investigating the backscatter properties 1
of sea ice off the North Alaskan Coast. Inland lake ice was also easy to

access. Backscatter measurements and ground truth were taken to complement

& ST B I R s B SO A

the sea ice study. Table 1 summarizes the categories of ice, dates the

i backscatter investigations were performed, and the number of looks at a site.
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2.0 EXPERIMENT DESCRIPTION

The following section describes the test site, the equipment, the
ground truth, and the data acquisition.

2.1 SITE DESCRIPTION

The test sites were selected on the basis of site logistic simplicity
and availability of cooperative programs by other investigators. It was
initially proposed to perform the investigation using Narwhal Island as
ground-base. Narwhal Island, an ice covered gravel bar, is located at
Prudhoe Bay in the McClure Islands. Ice conditions for the season were
abnormal with formations of multi-year and thick first-year ice nearly non-
existent in the area. The logistic plan was to transport men and system to
ice sites via helicopter. Sites would have been several hundred kilometers
away, making experiments dangerous and extremely time-consuming, requiring
more helicopter time than was available. Discussions proceeded to locate
a more advantageous ground-base. NARL was chosen after an aerial survey
located numerous ice categories off its coast. The Naval Arctic Research
Laboratory provided site logistic simplicity, a comfortable ground base,
lab facilities, and availability of cooperative investigators. NARL is
situated along the North Alaskan Coast of the Arctic Ocean near Point Barrow.
Shorefast ice extended outwar& into the Arctic Ocean for several thousand
meters. lce categories such as multi-year, thick first-year, lagoon, pressure
ridges, and stacks were located in the shorefast ice. Inland ice sites within

reach included lakes with scientifically interesting ice structures.

2.2 MICROWAVE SENSOR - MAS JR. 1-2 AND 8-18

MAS Jr. is a portable ground-based wideband FM-CW radar. Figure 1 shows
the radar and structure in operation.. Figure 2 shows detail of the L-band
(12 GHz) antenna and hardware arrangement. Figures 3 and 4 show the Ku-X-
band (8-18 GHz) antennas, hardwaré, and reflector arrangement. Nominal
system specifications for MAS Jr. are given in Table 2. A system block

diagram is shown in Figure 5.




E \

Figure 1. MAS Jr. in Operation

Figure 2. Detail of L-band Antenna and
Hardware Arrangement.
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TABLE 2.

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

Ku=-X-band
FM=-CW
8-18 GHz

Triangular r

46 cm. Reflector
31 cm. Réflector

Dual Ridge Horn

HH,HV,VV,VH
10.7 meters

8.22 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° ¢ to +50°C

NOMINAL SYSTEM SPECIFICATIONS

L-band
FM-CW

1.5 GHz
Triangular
800 MHz

50 mwW

50 kHz

10 kHz

91 cm. Reflector
Standard Gain Horn

Log Periodic

VV,VH
6.1 meters

o

Signal Injection
(shorted delay line)

Square Trihedral
Corner Reflector

-50°Cto +50°C
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2.3 GROUND TRUTH

This section covers description of the sampling techniques used to
describe snow and ice conditions.

2.3.1 Snow Conditions

The following parameters were measured for the snowpack:

(1) Depth
(2) Density
* (3) Temperature
(4) General description of grain size, shape, and texture

(5) Surface roughness

2.3.1.1 Snow Depth

Snow depth was measured at the center of the area illuminated by the
Ku-X-band radar. The L-band radar spot was within one and a half meters.
Depth was taken using a meter rule as the gauge.

2.3.1.2 Snow Density

Snow density was measured using a horizontal sampling technique.
A thin-walled aluminum cylinder of known volume and weight was implanted
into the snow horizontally. After carefully removing the cylinder by
brushing the snow away and shaving the snow off the ends, the known volume
of snow and cylinder were weighed. Data were recorded relating the snow
density and the horizontal axis of the cylinder above the ice surface.
When the snow was several centimeters in depth, samples were taken to

provide a density profile.




2.3.1.3 Snow Temperature

Snow temperatures were measured in the first few centimeters below
the air-snow interface. Snow depths were usually limited to a few centi-
meters such that a profile measurement was not needed. Temperatures were
measured using a Fastemp portable temperature meter and a surface probe.

2.3.1.4 Snow Wetness
Snow wetness experiments were not performed. Air temperatures were
expected to be low with low snow temperatures, thus suppressing free water

in the thin snowpack.

2.3.1.5 Surface Roughness

Surface roughness was recorded by photographs of a grid inserted into
the snowpack. The grid lines were spaced at 2 centimeter intervals.

2.3.2 lce Conditions

The following parameters were measured:

(1) Type

(2) Thickness

(3) Surface roughness

(4) Horizontal inhomogeneity
(5) Temperature profile

(6) Salinity profile

2.3.2.1 |ce Type

The ice was categorized by visual inspection. Dr. W.F. Weeks of the
U.5. Army Cold Regions Research and Engineering Laboratory provided the
expertise here and throughout all ground-truth phases.




S

2.3.2.2 |lce Thickness

Ilce thickness was determined by coring with a small-diameter coring
tool and then measuring depth using a line, sinker, and rule device.

2.3.2.3 Surface Roughness

Surface roughness was described as to how the surface rolled, sloped,
and had bumps. Small scale characteristics in the first few centimeters
were observed.

2.3.2.4 Horizontal Inhomogenuety

Cores were typically taken at each look position. Less-than-milli-
meter thickness slices were taken out of the coreusing a microtone (Figures
7 and 8). The microtone shaved sections of ice to obtain the millimeter
thickness. To examine a ''thin section'' of the ice core, an enclosed soft
light source was used (Figure 9). Black-and-white photographs using a
macro lens were taken of the eight-millimeter-diameter thin sections. See
Figure 10 for an example.

Cores were stored, thin sections cut, and photographs made in a cold

storage shed. Storége temperature was typically -5° F.

2.3.2.5 Temperature Profile

A temperature profile was measured at intervals of a few centimeters
in the ice core by drilling small diameter holes into the core using a
hand drill and inserting probe-type thermometers. The temperature of the
probe was allowed to stabilize before recording.

2.3.2.6 Stratification
Stratification was logged by recording visual impressions and by

photographs. A macro lens was used. All cores were photographed as complete
cores, in 30 centimeter lengths, and close ups of small sections of interest.

10
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3 Figure 6. Coring and Drilling to Determine
lce Thickness

Sl AT

Figure 7. Microtone in Operation
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Figure 8.

Figure 9.

Thin Section on Microtone

Soft Light Source with
Polarizing Filter
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2.3.2.7 Salinity Profiles

A core to be used for the salinity profile was obtained at each site.

e

The core was sectioned into 10-centimeter lengths with a saw and placed
into quart plastic containers. These containers were enclosed with their

P YTV

mating cover, taken to the laboratory, and allowed to melt at room tempera-
| ture. A salinity bridge was used to make measurements of the sea ice melt
5 samples.
A more sophisticated salinity meter was used to make measurements of
the low-salinity lake ize melt samples. :

2.3.3 Air Temperature

Air temperature was recorded at each look position. The Fastemp

thermometer and air probe was used.

2.4 DATA ACQUISITION

This section describes the specifics of the data acquisition process

of the performed radar backscatter experiment.

2.4.1 Logistics

MAS Jr. may be considered to consist of the following subpackages:

(1) A-frame antenna support system
(2) Ku-X-band microwave hardware and dual antenna assembly
(3) L-band microwave hardware module
(4) L-band 3' parabolic dish and L-band horn
(5) Power and data acquisition control unit
] (6) Power system (900 VA generator, 12 volt storage battery, battery charger)
(7) Calibration targets with known radar cross sections
(8) Miscellaneous tools and hardware

All of the above gear was transported to selected sites off the coast near
NARL. A snowmobile and 12-foot sled provided the means of transportation
of all logistic movements of man and $ystem. The power and data-acquisition

13




control unit, generator, storage battery, and charger were transported
back to NARL at the end of each day. The remainder was left at the ice
sites.

lce sites were selected by Dr. Weeks from both ground and air visual
inspection of the off-shore coastal area near NARL. Representative samples
of the available types of sea ice and lake ice which were accessible by

snowmobile were selected.

2.4.2 Backscatter Measurements

Measurements were made at 10 frequencies, up to 4 transmit-receive
configurations, and 7 angles of incidence from 10° to 70° at each look
position. Up to 6 look positions were taken at a site to employ spatial
averaging in the reduction of the effects of fading. The number of looks
at a site was limited by time factors. Normally two days were allowed
per site. Nominal times for performance of a site experiment may be found
in Table 3.

TABLE 3

NOMINAL TIMES FOR DATA ACQUISITION*

Function Time (Minutes)
Complete Assembly 75
Data Set -~ 1 Look 60
Reposition - New Look 30 to 60
Disassembly 45
Loading Sleds 30

*Three man operation

14




Figure 10a. Example of Illuminated
Thin Section

Figure 10b. Example of [l1luminated Thin
' Section as Viewed with Polarizing
Filter




Independent look positions were obtained by physically repositioning
the scatterometer so that at least half of the new illuminated cell was
not overlapped by a previous cell. Figure 11 demonstrates one scheme

R oo s i 4

used to reposition the scatterometer. This was commonly used where a
large area of smooth ice was observed.

2.4.3 Experimental Procedure

The system was assembled, using the ''assembly instructions' found in
the Appendix as a guide. The reflector was aligned using the attached
cable straps. Ku-X-band antenna alignment was checked using a four-power
rifle scope which could be positioned on each antenna. Aligmment of the
antennas remained stable throughout shipping and all phases of the experi-
ment. L-band antennas required no additional alignment through the
experimental phase.

The scatterometer was configured as shown in Figure 12. The winch

ran from a large-capacity 12-volt storage battery. Due to continuous

use throughout the day and due to the cold operating conditioné, a l2-.
ampere charger charged the battery continuously. It also acted as an
additional 12-ampere 12-volt source. The winch typically drew 20 amperes.

Power-up and system stabilization proceeded as follows. After major
assembly was completed, the generator was activated, charging the battery
and charging the power control and data acquisition center. As soon as
the antennas were in place with microwave ports connected, the microwave
hardware was energized. The L-band and Ku-X-band hardware may be energized
independently by each having their own control cable. When both cables are
linked, both L-band and Ku-X-band microwave hardware modules are in transmit-
receiver mode, or one in transmit-receive and the other in delay-line-calibrate
mode. Each microwave system was allowed a warm up period. Data acquisition
proceeded when returns from the delay-line-calibration mode stabilized.

Data were typically taken using the following format: '
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Figure 11.

s sk e #Note ©——— ——— Q- represents the

feet of the A-Frame Support System.

An Applied Positioning Scheme Used
to Obtain Multiple Look Positions
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(1) L-band delay line return. '
(2) Nine frequencies of Ku-X-band delay 1ine returns.

(3) L-band VV and Ku-X-band HH returns for 10 frequencies at
20° off horizontal.

(4) Proceeded up to 10° of f nadir taking data at each preset
angle of incidence.

(5) At 10° of f nadir, changed to Ku-X-band HV and took 9 frequencies
of Ku-X-band, then coming down for all established angles of
incidence. :

(6) At 20° off horizontal the L-band dish was rotated for VH.
Ku-X-band antennas were rotated for VV. Data taking
proceeded as in Step 4.

(7) At 10° off nadir Ku-X-band receive antenna was rotated for
VH and the data taking cycle continued.

The returns were recorded using a 6-digit-with-sign formated thermal
printer and paper tape. After the data set was completed, partial dis-
assembly was undertaken and the structure moved to the new look position.
The old look position then became active with ground-truth data gathering.
A core was taken for salinity measurements and one taken for stratification
and thin section study. Temperature profiles, snow data, and surface data
were taken.

Calibration with targets of known radar cross-sections were made at
each site. A Luneberg lens was used for the Ku X-band radar and a square
trihedral corner reflector was used for the L-band radar. The targets
were positioned on the ice in the main beams of the radar for maximum return.
Included here is an example of the power returns of the targets versus the

return from an ice background. This comparison is from site 5 look 6.

i T




TABLE 4

TARGET RETURN VERSUS BACKGROUND RETURN

Frequency - GHz

Vv
Background (dB)

w
Target (dB)

Target/
Background (dB)

1.5
9.0
12.0
17.0

-17.0
-21.6
-20.9
-35.2

+5.2
- .3
+ .0

-15.2

+22.2
+21.3
+20.9

+20.1

The above table shows that lens and trihedral returns were signifi-
cantly larger (> 20 dB) than ice returns; thus calibration returns may be

considered independent of background.
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3.0 SUMMARY

Available types of ice were investigated during the 4-week experiment.
The experiment was terminated due to the warming weather conditions. Seven
sites and five categories of ice were investigated. Thirty-three look
positions were obtained. The raw data and ground-truth are given in the
Appendix.

Apparent consistent differences between L-band return for different
looks appear for Sites 1 and 3 (smooth first-year ice). Explanation must
await further analysis of the ground-truth information.

Analysis of the observations had just started at the time of prepara-
tion of this report. Detailed correlation of ground-truth and radar data
will be presented in a subsequent report. The L-band raw data presented
in the Appendix will be subject to modification when a procedure is imple-
mented to compensate for effects of the wide beam on measurements of angular

variation.
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APPENDIX B. RAW L-BAND DATA

Raw L-band data is iIncluded here. Data are listed according to date
of experiment, site number, and look number. The angle of incidence of
the return is indicated at the top of the first heading page. The transmit-
receive configurations are indicated by VW and VH shown to the left of the
data. Lens return with the corresponding delay line return are indicated
as LENS and DLL. The first DLT is the delay line return taken prior to
beginning a data run. The second DLT is the delay line return taken at the
end of a data run.

23




SEA ICE DATA SPRING 1977 EXPERIMENT

L-BAND DATA

- ANGLE 10 20 30 40 50 60 70

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

Vv LENS~- -6.88 pDLL~- 21.76 DLT=- 21.76 DLT - 21.76
4 -28.28 -300105 -28.44 -30.07 -27027 -15.70 -110.1010
‘ VH LENS- -6.88 pLL=- 21.76 DLT= 21.76 DLT - 21,76

=32.49 -29.92 =32.54 =30.69 =29,35 =30.17 =26.79

« DATE=- MAY 14, 1977 SITE= 1 LOOK=- 2
vV LENS~- -6.88 pLL=- 21.76 DLT- 17:43 DLT~- 20.06
-33,56 =33.31 =31.16 -30.89 -29.42 -14.81 -30.01
VH LENS- -6.88 DLL- 21.76 DLT~- 22.69 DLT - 22.69
-32.45 =-31.51 =33.04 =-31.66 -31.40 -28.97 -27.30
b o3
DATE= MAY 14, 1977 SITE- 1 _LOOK- 3
¥ vV LENS~- -6.88 pLL- 21.76 DLT= 21,74 DLT - 19.62
$ “18.21 =16.77 =15.82 =15.33 =-13,64 =11.28 -10.84
. VH LENS~- -6.88 pLL- 21.76 DLT- 21.74 DLT- 21.74

-29.73 =31.65 =31.62 =-29.49 -29.,08 -29.07 =-29.22

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

Vv LENS~- =747 DLL- 23.17 DLT- 23.17 DLT~- 23.07
“18459 =18.42 =17.36 =16.96 =16.48 =14.87 =15.77

VH LENS- “7.47 DLL- 23.17 DLT=- 22.97 DLT~- 22.97

=24.,04 =22.72 =244.51 =21.71 =-22.51 =21.11 =-21.98

DATE=- MAY 15, 1977 SITE- 1 LOOK= §

vV LENS=- “7.47 DLL= 23.17 LT~ 23.91 DLT - 23.40
. «16.36 =16.62 =16.83 =17.95 =-17.70 =17.09 =10.55

VH LENS=. =7.47 DLL= 23:11 DLT~- 22.38 DLT- 22.88

“22.83 =22.12 =23.31 =22,75 =22.,47 =24.11 -16.88




LU

Q

s b e

S—

DATE=- MAY 17,

Vv LENS~-
-23.,83

VH LENS-
-25.82

DATE= MAY 17,

Vv LENS-
=20.08

VH LENS~-

0.

DATE- MAY 17,

Vv LENS~-
-21.00

VH LENS-
=22,49

DATE- MAY 18,

vv LENS~-
-22.27

VH LENS~-
-24.24

DATE- MAY 18,

vV LENS~-
-22.85

VH LENS~-
-24.83

DATE- MAY 18,

Vv LENS~-
’18.6‘0
VH LENS=-

0.

1977

-2.34
-21.03
-2034
-23.19

1977

~2.34

=21.77

-2.34
0.

19727

-2.34
-18.80
-2.34
-22.09

1977

=2.34
=19.64
=2.34
=21.65

1977

=2.34
=20.65
-2.34

1977

=2 .34

-18.32

-2.34
0.

SITE- 2 LOOK- 1

DLL- 16.86 DLT~-
=20.30 -19.57 =17,44
DLL- 16.86 DLT~
-22,72 -20.85 -23,05

SITE- 2 LOOK- 2

DLL~- 16.86 DLT-

-19.22 -17.84 -19.99

DLL- 16.86 DLT~-
o. 0. 0.

SITE- 2 LOOK=- 3

DLL- 16.86 DLT~-
-17.78 -17.26 =-14.72
DLL- 16.86 DLT~-

‘21.102 -21.45 -20020

SITE- 2 LOOK- 4

DLL- 16.86 DLT~-
-17.61 =18.14 -17,48
DLL- 16.86 OLT=-

-21031 ‘23002 -23045

SITE= 2 LOOK=- 5§

DLL- 16.86 DLT-
-20,03 -19.10 -19.09
DLL~- 16.86 DLT-
-23.07 =21,47 -20.72

SITE=- 2 LOOK- 6

OLL- 16.86 OLT-

=17.63 =16.71 =14,08

DLL- 16.86 DLT~-
0. 0. 0.

2‘0-46
=15.45

20.66
-19.46

22.01

'15.13
22.01
0.

21,01
-13.31

21.01
-15.59

24,74
-18.41

24.56
-17.08

23.96
e B S

23.96
-18.91

23.21
=10.54
0.
0.

DLT~-
=15.27

DLT~-
-16.46

DLT~-
=6.21
DLT~-
0.

DLT-
=7465

DLT~-
=12413

DLT~-
-8- 59

DLT -
-11.11

DLT-
-17.64

DLT=-
-18. 51

DLT~-
=7.48
DLT~-
0.

18.76

22,01

22,01

21.01

21,01

24.56

24.56

23.96

23.96

23.21 4
0.



DATE-
vV

VH

DATE-
Vv

VH

DATE=-
vV

VH

DATE-
vv

VH

DATE~-
Vv

VH

DATE-
vV

VH

MAY 19,

LENS~-
-21.3C

LENS~-
-24,28

MAY 19,

LENS~-
-23.58

LENS~-
=24.,43

MAY 20,

LENS-
=27.21

LENS-
=24.17

MAY 20.

LENS-
=27.56

LENS-
=25.24

MAY 20,

LENS-
-26.94

LENS-
-25. 89

MAY 21,

LENS-
-26.71

LENS~-
-26.61

1977

-1.82
-21 .00
-1.82
-25.28

1977

-1082
-21.78
-1 082
=24,45

1977

-1.82
-25.90
=182
-25.20

1977

2.73
=254 99
2.73
-210.810

19727

2.73
=24,41

2.73
-26.22

1977

2.73
=25,.27
2.73
=26.12

SITE~-

DLL-
-20.14
DLL-
-22.89

SITE-

DLL~-
-2 3.35
DLL~-
-24 .01

SITE-

DLL-
-25.12
DLL-
-210.92

SITE-

DLL-
’24.61
DLL~-
-25061

SITE-

DLL-
-24038
DLL-
-25.83

SITE=-

pLL-
~23.00

DLL-
<2631

3. Lo0K= 1

20,65 DLT-
=22.39 =21,74
20.65 DLT~-
=24.23 =24,.59

3 LOOK- 2

20.65 DLT~-
-20.23 =-17.69
20.65 DLT-
=24 ,64 =22.92

3 LOOK=- 3

20.65 DLT-
=24 ,65 =22.13

20.65 DLT~-

-23.98 =23.76

3 LOOK- 4
27,72 DLT-
-22.61 =20.92
27,72 DLT~-

-22.64 =23.41

3 LOOK=- 5

27.72 DLT=-
-25.50 =-20.24

27.72 DLT-

=25.37 =23.78

3 LOOK= 6

27.72 DLT-
=22.67 =23.90
27.72 DLT-
-25.92 =-24.02

21.38 DLT~-
-21.,54 =15,00

21.02 DLT-
-22.42 -16.68

20.12 DLT-
-20.55 =14,14

20.58 DLT-
=21.12 =-13.7M

27.47 DLT~-
-17.45 =14.,21

21.59 DLT-
-19.59 =17.71

26.98 DLT-
-20.81 =-13.14

27.64 DLT~-
-18.64 =-15,35

26.89 DLT -
-11.93 -12.50

27.14 DLT~
-18.65 =14.99

26496 OLT-
-16.43 =-10.38

27.45 DLT-
-23.88 -13.94

21,20

20.83

20,35

20.58

it et

e
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DATE~-

vV

VH

DATE~-

Vv

VH

DATE~-

vV

VH

DATE=-

vv

VH

DATE~-

vV

VH

DATE=-
vv

VH

MAY 21,

LENS~-
~24.,22

LENS~-
~25.34

MAY 22,

LENS-
=19.25

LENS-
~22,43

MAY 22,

LENS-
~24.33

LENS~-
~27.58

MAY 23,

LENS-
-23.98

LENS~-
~25.72

MAY 23,

LENS~-
-21.91

LENS-
-23,02

MAY 23,

LENS~-
-23. 92

LENS~-
-27057

1977

2.73
-19.72
2.73
-25.98

1977

2.73
-15050
2.73
-20.96

1977

520
=19.92
5420
=23.63

1977

5.20
=20.,40
5.20
-24.02

1977

5.20
-21.30
5.20
"25-55

1977

5.20
-22.13
=26.73

e R

SITE~ 4 LOOK- 1
DLL~- 27,72 DLT~-
=19.12 =14.,72 =9,33
oLL~- 27,72 DLT-

=21.98 =16.95 -13.91

SITE~ 4 LOOK- 2
bLL~- 27.72 oLT~-
-1‘.6‘ -9.‘08 -9059
DLL- 27.72 DLT-

-20.62 -16.,69 =15.63

SITE~ 5 LOOK- 1
DLL- 27.30 DLT-
-20.70 -17.97 -16,90
bLL- 27.30 bLT-
-23.51 =21.64 =-21.66

SITE~ 5 LOOK- 2
DLL- 27.30 DLT~-
=18.70 -18.07 =-15.53
DLL- 27.30 DLT-

-23.58 =-20.,20 -17.92

SITE~ 5 LOOK- 3
DLL- 27.30 OLT~-
-23,21 =23.64 -18.57
bLL- 27.30 DLT-

SITE= S LOOK=- 4
DLL- 27.30 DLT=-
-21.23 -19.89 -1?.6‘0
DLL~- 27.30 DLT=

-2‘.3‘ -22.23 -20085

26.46
-9.44

26,66
-14.96

26.92
-8.45

26.80
-12.38

26.78
-14.04

27,30
-18.52

27.00
-15.23

27.63
=20.43

27.52
-14.50

27.71
-18.74

2723
-13.22

27.23
~18.44

DLT -
-9.61

OLT~
-14,83

DLT~-
“5e 92

DLT~
=-11.40

DLT -
-12.87

DLT -
=15.36

DLTY~-
-8.78

DLT~-
-15.30

DLT=-
=6.58

DLT=-
-11.80

DLT -
-12.98

DLT~-
«17.33

e

26446

26.66

26.88 |

26.91

26.78

27.30

27.15 §

27.35

27.574

27.71

27.23%

27.234§






DATE=-

vV

VH

DATE~-
Vv

VH

DATE~-
vV

VH

DATE-

vV

VH

MAY 26,

LENS-
-19.66

LENS~-
-23,50

MAY 28,

LENS-
-25.3C

LENS-
=27.75

MAY 28,

LENS-
=26.45

LENS~-
=26.64

MAY 23,

LENS-
-24.01

LENS~-
-23.82

1977

9.62
-20079
9.62
-23.14

1977

9.06
=24.71
9.06
=25.95

1977

9‘06
=25.47
92.06
=25.64

1977

9.06
-23.85
9.06
=23.92

SITE= 6 LCOK- 5

DLL- 27.14 DLT~-

27.65

DLT~-

-20.03 -20.40 -18,49 =-14,.79 =-10.05

DLL- 27.14 DLT~-
~23.52 =23.17 =22.51

SITE= 7 LOOK- 1

DLL- 27,69 DLT-

27,41

DLT -

-21.05 =-12.96

27.69

DLT -

=21.41 =19.74 -18.19 =-14.37 -11.0¢4

DLL- 27.69 DLT-
-25.17 =23.74 -20.03

SITE=- 7 LOOK- 2
DLL- 27.69 DLT~-
-24.62 -23049 -20¢61
bLL- 27.69 DLT~-

-24,90 =25,28 -23.11

SITE~ 7 LOOK- 3
Bibw - D7 k6 ‘sby.
22,42 =23.48 -19.58
DLL=  27.69  DLT-

27.65

DLT -

-17.63 -14.98

27.50

DLT-

-14,24 -13,.25

27.63

DLT~-

-16.58 =19.50

27.82

DLT -

s I SR B R

27.61

DLT -

-25.00 -24.49 -23.54 -18.55 -13.23

27.53 1

27.52 4

27.67

27.67 4

27.57 8

27.62

27.71

27.61

s o il A e
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APPENDIX C. RAW Ku-X-BAND DATA

Raw Ku-X-band data included here are listed according to date of experi-
ment, site number, and look number. The transmit-receive configuration are
indicated by VW, VH, HV, and HH shown to the left of the data. The nine
Ku-X-band frequencies are 9, 10, 11, 12, 13, 14, 15, 16, 17 GHz, and their
returns are listed as shown, left to right. The first row of data indicated
by LENS are the lens returns. The second row indicated by DLL are the delay
line returns measured at the time of the lens calibration. The third row
indicated by DLT are the delay line returns measured at the start of the
data run. The next 7 lines are the returns measured at the angle .indicated
to the left. Note that the angle indicated to the left is the-angle off the
horizon (complement of incidence anglé). The last line indicated by DLT is
the delay line return measured at the end of a data run.
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SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- -6.79 -7.36 ‘8.75 -8051 -8005 -10.39 -1‘-15 -11009 -13054
DiL=  2€41S5 .17.34 14.50 12,25 11,98 11.80 8.41 3.84 2ia'ld

DLT- 2C.15 17.34 14.50 12.25 11-98 11.80 8.41 3.84 2.11

ANGLE
20 48,10 =49.07 =-49,27 -49,.66 -47.43 -34,16 -38,82 -51,39 -55,05
3C =31.94.533,246 32,98 ~33,88 =36.74 =31,74 ~33.95 =51.82 =50.86
4C ~32.93 =33.46 -30.30 -35.25 ~-31,.48 -30,25 ~34,.87 -51,79 -53.33
SC =23 1. 86..730.31..=36,83 =34.40. 353,67 =35.06 30,52 6P, 73 =50.89

4 6C =27.61 =31,88 ~-32,45 -30.42 =-31.16 -31.69 32,36 ~34,63 =53.27
4 70 =30 80 . 73799 23246 23000 72843 =2B 51 33,82 =38.39 =38,15
; 80 =33.56 =35.29 3016 =30:30" ~27.08 36482 ~35.406 =33.,01 54547

BLT= 2085 17236 14580 12525 11298 11580 8.41 3.84 2.11

HV LENS- =-34,08 -37.,14 -38.74 -36.97 -36.05 -37.30 ~41.,47 -38,45 -37.20
DEL= 20,05 1234216550 1225 10598 710580 B.41 3.84 2. 11

BLT=. 26,15 VZ .34 &850 .-12:25 .. 1,98 11580 B.41 3.84 2.11

ANGLE
2C “49:49 =52.45 48,39 ~51.58 ~50.?25 <49.,05 ~-51.%2 =51.,21 -58.11
30 =55.62 =56.20 =47.60 =56.50 =57.,40 -53.30 =56.59 =51.60 =54.87
40 -53,78 =-55,08 =47.33 =56.56 =52.74 -53.85 ~-55.05 -51.04 =-51.54
50 =52.89 =54.,75 =48.,40 =564.88 =51.,72 =-53.32 =56.59 =49.49 =-54,72
60 =5¢e D =538 10 =647 80 =500 -=52.035 =52.27 ' =56,75 #5027 =53.95
70 51634 =51400 =47495.2554+49 755410 .=55¢94.:.=55.1.5:=50.47 =56.10
80 =34,10 =37.73 =36,35 =50455 =52.97 =51.87 ~55.64 =53.,06 =56.46

DLT~ 2015 17.34 14.50 12.25 11.98 11,80 8e41 3.84 2.11

UV LENS= =7,07 =8490 ~10s15 1029 =10665 ~16:92 =17 58 =14559 =17
DAL 285 AT 38 146,50 1225 t198 ' 11.80 .41 3.84 2

DLT=- 20,15 17.34 14,50 12.25 11.98 11.80 8.41 3.84 A k|

ANGLE
20 -38.24 -38,04 =35,08 =38.,33 =35,49 =33.59 =38.79 =51.50 =53.94
30 =352+89 33,08 =32476 =35s17 =36474 =33,33 <=36.,05 =52.97 =52.95
40 «364,00 =33,63 =29.61 =35.11 =32.,08 -31,55 ~38.36 =52.80 =-53.82
50 =30.87 =31,15 -33.,73 =-32.00 =31,46 =34.,28 ~35.,91 -38.35 -50.34
60 =35.48 =31492 =31.31 233,15 =29.17 =31,05 ~32,96 =38.47 =54.23
70 =30.38 =28.,14 =27.88 =31,65 =27.36 =27.12 ~37.,02 -38.,78 =53.25
80 =34,09 =35.85 =31.51 =29.86 =26.49 -35.20 =35.12 -36.88 =-38.64

OLT=- 2C.15 17.34 14,50 12.25 11.98 11.80 8a41 3.84 2.11

2\




VH LENS- -36,04

pLL= . 20.15
oLT=- 2C.15
ANGLE
20 -57.93
3C =56.,41
4C -53.58
5C =52.60
60 =51.33
7C -51.90
8C -35.02

-39.43
17,34

17.34

-51.79
-55.21
-55.63
=-55.68
-53.62
=51.10
-649,76

17 .34

"37021
14.50

14,50

-46,87
-47,04
-46,.,80
~46,49
~46,.67
=36.02

14,50

-38.96
12.25

12.25

-53.78
=56.946
-56.62
-54,.88
=56.92
-55.95
-51.15

12.25

-37.72
11.98

11.98

=51.97
=57.32
-52Q66
-52,.,58
-51.96
-52.91
-53.12

11.98

-43.65
11.80

11.80

~47.66
=54 .87
-54.,64
-53013
-52.87
-53,.95
=-51.66

11.80

3%

=51 413
-57.12
=56.,92
-‘9051
-SS 075
-56.81
-56035

8,41

3.84

3.84

-5‘0.03
-52.84
=51.98
-52.58
-54.51
o P

3.84

-‘9080
"‘09018
-48.27~
-68086
-49.33
=49.14
-49,16

2.11
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SEA ICE DATA SPRING 1977 EXPERIMENT

DATE- MAY 14, 1977 SITE- 1 LOOK=- 2 1
r
HH LENS- -6.79 -7.36 -8575 '8.51 -8'05 -10c39 '1‘0.15 -11-09 "13.5‘ i
oLL- 2C.15 17.34 14,50 12.25 11.98 11.80 8.41 3.84 2.11 3
DLT=- 14,55 12.21 9.33 6.66 6.49 6.39 7.97 3.30 2.07 E
ANGLE ]

30 -33.80 =33.21 =33.62 =35.98 =-33.86 =31.54 =46.,91 -49,00 -52,42

40 -3C.92 -32.90 =-29.86 -30.06 -30.63 -32.91 -34,39 =-47.,79 -50.50

50 =31.93 -29.85 =-30.75 -34.50 -30.78 -28.70 -28.36 =-35.04 -34.54

6C -2%.70 =-32.91 =31,59 =31.95 =-32.40 -26.41 =34 .85 -37.,23 -54,.85

7C =28414 =27.96 -29.83 =-29.49 -28.06 -34.79 -31,43 -36.83 -36.34

8C -35.01 -30.11 =-28.50 =27.65 -32,44 -31,38 -31,32 =37.90 =-37.46

DLTS" 217520 15291 12,53 10<%4 9.02 8.79 9.36 3.53 2.40

HV LENS- =34,08 -37.14 =38.74 =36.97 =36.05 =37.30 =41.47 -38.45 -37.20
DLL- 2C.15 17.34 14.50 12.25 11.98 11,80 8.41 3.84 2.11

DLT- 17.20 15.91 12.53 10.14 9.02 8.79 9.36 3.53 2.40

ANGLE
2C -57.57 -56.28 -48.66 -51,02 -48.00 -46.,87 -49.32 -52.88 =52.70
30 -56.94 =564,12 -48.41 -55.36 -56.92 -52.78 -54.32 -50.81 -53,72
40 =53,09 ~-55.45 =48.40 =-54.41 -50.40 -53,46 =55.79 =51.18 =49.24
50 254017 . 253,62 =67429 =53.57 =53.05 252455, 25455 =52.,80.=53.63
6C -5C.53 -50.00 -48.40 -51.,92 =51.37 =-52.44 -53.81 =51.,32 =-52.43
7C =56.12 =56473 =47.,81 =-58.58 =-49.44 -52,94 -55.40 -50.35 -53.58
80 =37.58 =38.10 =36.81 =51.69 =47.,59 =47,78 =55.99 =50.42 =47.0¢

DLT=- 16.85 19,62 15.73 13,63 11,56 11,19 10.75 3.76 2472

VV  LENS= =7.57 =8.96 =10.15 =10.29 =10.63 =16.92 =17.58 =14,59 =-17.45
DLL- 2C.15 17.34 14,50 12.25 11.98 11,80 - 8.41 3.84 2.11

DLT= 16.85 19,62 15.73 13.63 11.56 11,19 10,75 3.76 2.72

ANGLE

2C =34,19 =35,27 =-35.31 =-38,23 =34.,81 =-33,93 =36.55 =51.24 =50.16

3 3C =33,12 ~=33.45 =31,42 =35.59 =34.,07 =33,35 =34.59 -38.54 -53.09
) 40 -3C.03 -33.10 -30.00 -30.62 =-29.30 -27,64 =-34.,31 =38.31 =49.83
. 50 =30.34 =28.,95 =29.10 =35.,33 =29.45 -28.81 -31.,89 -37.20 -37,21
60 =31455 =32.53 =29.52 =33,56 =36452 =35,37 =32.,07 =-36.62 =-50.09

70 =37.96 =«36.91 =37.10 =37.41 =35.72 =37,60 =35.46 =-37.146 -50.00

8C -32.86 -35.87 -30.58 -27,.,28 -32.80 -33,28 -38.38 =-35.88 =-38,21

DLT=- 16.85 19,62 15,73 13.63 11,56 11,19 10.75 3.76 2.72
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VH LENS= -36.04 =-39.43 =-37,21 -38,96 ~37,72 =43,65 =38.43 =41,95 =42,.44
DLL=- 2C.15 17,34 14.50 12.25 11.98 11.80 .41 3.84 2.11

M= 18,85 A9.62. 15.73..13.63 11.56 11,19 10,25 3.76 2.72

ANGLE
20 =57.58 =56.39 =47.,05 =-51.89 ~49.26 -47.86 -49.82 =52.93 -48.10
3C =57.10 =54,60 =66.,86 =55.74 =57.65 =54.68 =54.,73 -50,48 -47.90
40 =53,34 =55,05 =47,25 =54.31 =52.25 =52.63 =55.,97 -50.27 -47.86
SC =54.92 =54.,02 =66.38 =54.,24 =52.74 =50.95 =54.75 -50,27 =-49.02
60 =5C.41 =50,72 =46.38 -53,25 =49.89 =52.16 =53.45 =50.21 =49.95
7C =55.664 =54.,39 =35.77 =49.31 =53.,42 =51.,90 =56.65 =50.79 -48.72
80 ~4€,93 -48,11 -46.92 -51,20 -48,27 -48.65 -51,80 -57.88 -58,.50

DLY= 19,85 19,62 15.73 13.63- 11,56 11,19 10,75 3.76 2,72




SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- -6-79 -7.36 -8-75 -8.51 -8.05 ‘10.39 -16.15 -11.09 -1305‘
dLL=- 2C.15 17.34 14,50 12.25 11.98 11.80 8.41 3.84 2.11

DLT~- 14,72 12,52 9.43 6.61 6.42 5.38 8.664 4,04 2.93

ANGLE
: 20 -33.55 =36.22 -35.84 ~-34,21 =35.,36 -36.31 -32,85 -49.82 =49,.97
; 30 -3C.?7? -30.83 -33.60 -31.09 -30.99 -31.,88 -34,58 -36,81 -38.03
4C -26.01 =-31,43 =-27.,19 -28.42 =-29.24 -31,03 -31.,00 -37.08 -34.55
SC -32.69 -27.87 =-31,23 -28.17 -29.51 -29.88 -32.98 -35.36 -33,71
éC =38,22 =30.16 =27.12 =32.29 =29.60 -35.86 =-34.07 -35,43 -36,68
70 =37.67 =31.,24 -31.00 =27.58 -31.11 -28,33 -31.,32 -35.08 -32,.80
80 =3C.05 -33.95 -38.064 -35.26 =31.16 =26.94 -26.56 -34,93 -36.00

DLT= 1€.77 14,47 11,51 9.06 8.38 8.36 775 2.94 =-3,02
&
HV LENS= =-34.,08 =37.14 =38.,74 =36.97 =36.05 =-37,30 =41,47 -38,45 -37.20 i
DLL=- 20.15 17.34 14,50 12.25 11.98 11,80 B8.41 3.84 2.11 3
DLT= 1€.77 14.47 11,51 9.06 8.38 8.36 775 2.94 -3.02 %
ANGLE %
2C =55.73 =53,63 =48.13 =-54.22 =51.72 =52.68 =55.28 -58.01 -50.,47 :
30 =51.30 =53.35 =48.38 =52.40 =52.04 =52.,09 =-53.43 =56.,60 -57.66
40 =51.58 =50.76 =48.78 =51.71 =50.26 =50.33 =51.75 =56.99 -50.64 .
50 =4G.,52 =52.,22 =48,07 =52.56 =51.93 =50.58 =49.30 -57.02 -49.74 2
60 ‘5(.81 "7-85 -35091 '51.74 -SO-OO -48.92 -5401‘ -57-60 -53.96

7C =36€.86 =51.10 =48.73 =-53.24 =51,49 -33,32 =-52.11 =49.75 -54,.03
&0 =51,77 =-56.08 =49.80 =51.01 =51.69 =49.,22 =51.95 =53.11 =-54.70

DLT- 18,81 16.42 13,60 11.51 10.34 10,34 6.86 1.84 =8.96

VV LENS= =7.57 =8.96 =10.15 =10.29 =10.63 =16.92 =17.58 =14,59 =-17.45
DLL= 20,15  17.34 16,50 12.25 11.98 .11,.80 8.41 3.84 2.11

DLT- 18.81 16.42 13.60 11.51 10.34 10.3¢4 6.86 1.84 =8.,96

ANGLE :

20 -32,20 -34,.,38 -33,.80 -33.06 =-34.05 =34,59 =-31,77 =50.,39 =-50.48
30 =32.14 =31.56 =30,97 =31.,08 =30.39 =31,44 =33.,76 =38.65 =52.77
40 «29.21 =29,49 =28.87 =-31.05 =29.99 -32.80 =32.10 -38.86 =49.38
50 =31.43 <27.84 =29.81 =28,50 =-29.05 -32,03 -33,22 =-38.,69 =37.16
60 ©37.07 29,42 =27.99 =-32.39 =31.69 =-28.,09 =-32.21 -36.30 =-50.33
70 ~37.93 -34,83 -31.06 =28.82 =28.89 =27.79 =31.44 =35,76 =50.75
80 =3Ceb6 =33,56 =32.01 =26.74 =27.95 =-30,42 -28.93 -34.,35 =-50.10

OLT~- 18,81 16.42 13,60 11,51 10.34 10.3¢4 6.86 1.834 =38.96

35




VH

LENS~
oLL~-

OLT~-

ANGLE
20
30
4C
50
60
70
80

DLT~-

-36,04
20.15

18.81

-56.‘3
-51'93
-52.25
-‘9.91
-465.98
-‘7.63
-5C.95

18.81

"43.65
11.80

10.34

-5508‘
=53 .73
-51.70
‘51 029
-107081
-34 .52
-50.36

10,34

6.86

-57085
-54079
-51 0‘6
-53039
-53010
-53.76




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE=- MAY 15, 1977 SITE- 1 LOOK=- &

HH LENS~- 4,66 4.81 4,18 3.77 6.86 4,84 0.52 =4,40 =5.99
DLL- 22.49 19.99 172.30 14,93 14,57 14,68 10.50 5.57 b.67

DLT= 22.49 19,99 17.30 14,93 14,57 14,68 10,50 5457 4.67

ANGLE
2C =36e13 =-38.38 =38,37 =37.33 -36.00 =35,40 =37.,71 =43.,52 ~43,.76
30 =35.97 -34,75 =36462 =35.58 =32.03 -34,22 -35.38 =40.55 =40.69
40 -35.14 =-32.92 =32,.99 -36.21 =31,29 =-31,00 -32.34 -38.31 =-36.39
5C -31.35 =-33.03 -30,34 =-33,13 =32,74 -32,20 =32.,25 =40.79 =-43.96
6C -32.61 -30,20 =32,13 =-29.86 =29.48 =-30.,39 =-34.92 -38.18 =40.25
7C =27.53 -28.50 =30.86 =27.56 =27.73 =27.73 =-31,03 -38.,53 -48.19
8C -22,25 -22.87 -21,56 -28.00 -20.90 -23,67 -32.28 -34,23 -37.82

DLT- 22,20 19.62 16.87 14,50 14,13 14,20 9.93 5.04 3.87

HV LENS= =25.81 =25.,82 =-25.81 =23.95 =26.11 =-28.00 =27.12 =-31.76 =29.65 ;
DLL= 22.49 19.99 17.30 14.93 14,57 14,68 10.50 5.57 4.67 3

DLT- 22,20 19.62 16.87 14,50 14,13 14.20 9.93 5.064 3.87

ANGLE
eC -48,59 -47.80 -42,.36 -47.98 -48,18 =-48.50 -50.56 =51.12 =-55.94
3C =46€,29 =65.,90 =40.46 =466.15 =66.46 =45.69 =51.46 -50.65 =-51.19
40 =46453 =67,60 =61,18 =45,87 =46.48 =47.50 =47.15 =51.49 =52.41
50 =42.09 =43.96 =39,.60 =46.43 46,26 =44,65 =44,65 =50.22 =53.67
60 ~63,65 =42.,26 =40,11 =43,40 =42.47 -43,05 =42.48 =46.57 =55.79
7C 43,99 =43.99 =43.11 =41,16 =41,57 =40,72 =43.42 -48.31 -48.80

g0 ~46,06 -46,48 -40,42 -43,98 -42,.85 =-39.,24 =-47.60 =52.54 =49.29

DLT- 21.90 19.25 16.44 14,07 13.68 13.72 9.35 4,50 3.06

Vv LENS~- 3‘88 3.21 2.48 1.99 2.28 1.69 -2091 -7.90 '9.90
DLL=- 22.49 19.99 17.30 14,93 14,57 14.68 10.50 5.57 bo67

DLT= 21,90 19.25 16.44 14,07 13,68 13.72 9.35 4,50 3.06

ANGLE
20 =34,50 =36437 =35.83 =38,21 =35.38 =35.57 =38.47 =42.,41 =44.16
30 =34,26 =33,16 =35.69 =35.34 =34,13 =32.82 =36.54 =41.69 =40.74
40 -36.88 =-33,56 =32,.68 -38.39 -33.53 -31.12 =-33.82 -42.06 =42,04
50 *31.28 =30,87 =32.,40 =33,11 =32,23 =30.93 =32.31 =42.50 =46.04
60 =31.33 =30.28 =33,72 =29.76 =30.,00 =30,17 =36.,26 =37.91 =37.0¢
7C =27.56 =28.12 =32.48 =28.65 =29.10 =-28.56 =-30.30 -38.29 =-42.98
80 =21.87 =20.89 =22.36 =26.96 =20.84 =23,77 =27.76 =34,36 =35.71

DLT= 21,90 19,25 16,44 14,07 13.68 13.72 9.35 4.50 3.06
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VH

LENS~-
bLL~-

OLT~-

ANGLE
20
30
40
50
60
70
80

DLT~-

-22.‘1
22,49

21,90

"8.26
-‘6.92
-‘6.20
-‘3.35
‘43-01
-104.06
~42.82

21.90

-27.26
19.99

19.25

-‘9.61
“6.38
-47.96
-43,78
-42,55
-43,34

19.25

-24,58
17.30

16,44

-38.99
-39.08
-38.90
’38.89
-39.28
‘39.87
-38.37

16,44

-21.,03
14,93

14.07

'48078
"7.07
’45.78
‘67.81
-43,23
-42'07
-44,54

14,07

‘23065
14.57

13.68

-50048
-66082
-46.51
“8.26
-43.03
’41.73
-42¢37

13.68

~23,42
14 .68

15.72

’49-05
-46.50
°48.70
~45.24
'42.45
-41 .9‘0
-‘01.21

13,72

-49006
-49.78
-‘6063
-43.70
‘41.81
‘45000
-52.12

9.35

-52.92
-51089
-53.09
~51.67
‘49069
-50.66
=56.38

4,50

-3‘.8?
4,67

3.06

-56.71
-52.23
-51.76
-53.69
-53.62
=50.62
-49.81




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE=- MAY 15, 1977 SITE=- 1 LOOK=- 5

HH LENS- 4,66 4.81 4,18 3.77 4.86 4 .84 D52 =hod0  =5,99
DLL- 22.49 19.99 17.30 14.93 14.57 14.68 10.50 5.57 bo67

DLT= 2C.49 18.13  14.55 12.43 12.42 12,61 10,70 6.95 4,42

ANGLE
20 *36.11 =37.51 =37.04 =36.95 =35.88 33,77 =37,11 ~38,70 -42.07
30 =33,58 =32,76 =34,33 =36,82 =35.35 =31.,70 =36,30 =37.45 =37.54
s 40 -31.74 -33.,60 =-34.63 -32.55 -31.25 -30.69 -32.,35 -37.00 -38.37
4 50 =3C.33 =33,37 728,54 32496 731:.57 =29.93 =30.09 =37.12 =36.35
] 60 =26490 =25.76 =27.16 =32.16 ~27.97 =34.,01 =32.89 -38.,76 ~46.44
70 =29.26. 725,46 26.12.728+:20.230.89 =27.72. =33.,97 ~36.D5 =32.59
8C =22.32 -18.,20 =17.67 -22.61 -17.78 =20.90 =25.49 -26.48 -34.19

DUT= - 21517 18.74 15.53 13,27 - 13.05 13.19 10,31 6.08 4.30

HV LENS=- =-25.81 =-25.82 =25.81 =23,95 -26.11 -28,00 -27.12 -31.76 =29.65
DLL=- 22.49 19.99 17.30 14,93 14,57 14,68 10.50 5.57 b.67

DLY= @1 A7 W82 15553 . :0.3:27 013.,05::13.19.. 1031 6.08 4.30

ANGLE
2C =47.81 =49.17 =44.,45 =47,.78 -45.,17 -45,57 =45,73 =48,14 =-54,.18
30 =44,45 =45,50 =43.64 -46.51 -42,.68 -43.90 =43.09 =-47.85 =49.75
40 =4€,07 =43,22 =41,73 =44 ,89 -40,42 -40,45 =-43.49 -48,.06 =-50.21
50 =45.13 =44,36 =39.37 -44,17 =43.14 -41,53 =-43,31 =46.45 =54.23
60 =41.14 =40.59 =42.84 =44.31 -41,90 -43,94 -48B.66 -48,.73 =51.71
70 =43,58 =40.38 =40.50 -43.45 -41,63 -42.,48 =43,12 =47.19 =48.77

8C =4C0.22 =41.12 =42.78 =-39.01 =-43,92 -44,53 =-43,55 =42,70 =-45.938

DLT- 21.86 19.35 16.52 14.11 13.68 13,76 9.91 5.21 4,138

VV  LENS~- 3.38 3.21 2,48 1.99 2.28 169 - =291 =?2,90 =9.,90
DLL= 22.49 19.99 17.30 14.93 14,57 14.68 10.50 5.57 b 67

DLT=- 21.86 19.35 16.52 14,11 13,68 13.76 9.91 5.21 4.18

ANGLE
20 -33.39 -33,91 -33,50 -33.89 =-34,89 -30.85 =-35.09 -40.37 -41.04
30 ©34439 =30671 =35.10 =34,75 =32.,39 =31.42 =32.27 =38.62 =39.49
40 -27.82 -31.30 =31.89 =30.83 =-29.41 -28.,40 =35.,72 -35.82 =-40.39
50 «30.99 =32.53 -28.80 =31.,88 -28.68 ~-31.08 -35.01 =39.72 =39.56
60 =28.18 =25.68 =29.,17 =29.,12 =24 ,17 -32,65 =31.,88 =35.92 =-42.10
7C “26€.46 =24,78 =264,72 =27472 =29.47 =26.97 -32.,38 -38.40 =32.99
8c =19.47 =18.18 =19,37 =21.32 =18.,79 =15.64 =-29.48 -26.96 -30.86

DLT=- 21.86 19.35 16.52 14,11 13,68 13.76 9.91 5.21 4,18




VH

LENS-
DLL~-

OLT~-

ANGLE

OLT -

-22.41
22449

21.86

“8. 31
-44,88
-450’1
=45.15
"3-67
-41.05
=36.57

21.86

-27,26
19.99

19.35

-47.60
=45.75
-‘2.96
"‘6.88
“1.62
-38.96
-40.67

19.35

=24 ,58
17.30

16.52

-41,98
-4’ 070
"1.34
-39.40
-41,.58
-41014
-39.70

16.52

’21.03
164,93

164,11

-‘7.13
-47.10
-47.7
-44,12
=41.95
=47 .31
=41.,26

14.11

=23.65
14.57

13.68

-46.44
=43.71
-43,02
“"24
-42.18
=41,73
-40.28

13.68

-23.42
14 .68

13,76

"‘60 103
-43.89
-‘2.07
-‘3.22
-42,33
=45,606
’42.59

13.76

-25 060
10.50

9.91

'48.11
“6.07
-‘6.32
-46026
-46.33
=45,66
-45,43

9.91

-31.‘4
5.57

5.21

=-52.00
=53,11
-51.19
-48.22
=51.35
-51.76
"480 28

5.21

~34,89
4,67

4.18

~55,98
=51,22
~52.,22
~55.15
-54.,21
=51.66

4.18




DATE- MAY

1 HH LENS~-
3 DLL-

DLT~-

ANGLE
2C
30
40
50
60
70
80

DLT-

HV  LENS-

DLL~-

DLT~-

LENS~-
DLL~-

Vv

DLT -

ANGLE
20
30
40
50
6C
70
80

OLT=-

SEA ICE DATA

17, 1977 SITE= 2
1.62 0.“ ‘1.46
2C.446 17.74 14,30
22.53...19,723..36:.93
=27.78 =27.50 =29.40 -

=23.93 =25.,73 225,87
-21055 -210‘8 -27.21 -
=21.67 -24,.05 -26.28
-23,07 -22.48 -21,70 -
-17.8’ '18.06 -21.64
-’6.83 -18.29 -15056 -
22,0V 19.23 16.27
-2?7.00 =25.75 =24.31
2C.44 17,74 14,30
22,01 19.23 16.27
-36.48 -35.64 -38.,39 -
=34.05 =35316. 34,45 =
-31,96 =-34.,72 -37.39 -
=31.62 =31.88 =-34.12 =
=-32.30 -30.80 -30.57 -
-27003 -32.39 -33.08 =,
=29433 =31,93 =34.99 =
21,49 18.74 15.62
1.01 -0c01 -1.20
2C.44 17,74 14,30
21.49 18.74 15,62
®25+36 =283 =50.11 =
=24,53 =25.,02 =26.02 =
-22.18 °19.94 -25007 e
=16.43 =22.20 =26.35 -
-23,26 -19.83 -21.,03 =
=17.56 =16.99 =21.66 =~
=13.56 =16.41 =15.35 =
20.96 18.24 14,96

SPRING 1977 EXPERIMENT

LOOK=- 1
-1.47 =0.75
12.31 12.44
15.30 15.78
27.36 ‘29.09
-26.13 ‘27.05
27.21 -230101
-25.71 -24.50
22.79 -22.18
-16.83 -18.67
20.36 -23019
14,55 14,95
-24.06 =-25,02
12.31 12,44
14.55 14,95
41,27 =35,40
35.65 =35.18
36,97 =33.94
31.51 -33.78
35.67 =-31.,50
33.66 =35.36
32.27 -28.13
13.80 14.11
-1152 -0-‘1
12.31  12.44
13.80 14.11
27459 =26.70
25.7‘ -27.63
30.26 =27.82
24,73 =-21.90
21.53 =21.02
21.11 =-18.90
21.60 =-21.31
13.06 13.28

=5429
10.08

13.71

=33,45
-26.62
-25.42
=27.25
=264.55
-18.86
=25.70

12.80

-27,.28
10.08

12.80

-42,18
‘38.34
-36.92
-34,37
-38.61
=375
-40.67

11.90

-3.67
10.08

11.90

-31.71
-260810
-24-21
=26433
=25.07
=2375
-29.93

10.99

-11.68 -13.22

5.98  2.95

8.62 6.87
-37.19 -37.05
-32.88 =-33.96
-33.20 -32.91
=35.62 =31,.21
-34,91 -34,11

-31.27 -29.29

-27.06 -32.49
7.96 5.89
=32.10 -31.41
5.98 2.95
7.96 5.89
-43.,92 =46.17
-40.89 -42.58
-41.40 -44.06
-43,95 -40.15
-37.45 =41,.41
=37.46 -42.28
-40.62 -43.22
7430 4. 91
-8.54 -13,.83
5.98 2.95
7.30 4.91
-35.36 =37.42
-3‘.10 -34.62
-32.80 -33.68
-35.,66 -30.26
'33075 -3502‘
=28.50 =29.79
-26.,97 =-31.33
6.64 3.93

-37.42
-9.46

-4.,10

-52.07
=52.10
-52,.54
=50.84
-49,69
-106.37
=47.49

-5044

-54.92
-9.46

-5.44

-49.,22
=55.89
=57.04
=63.27
=61.42
=56.02
~58.73

_6-78

“37.87
-9.46

-6.78

-48.65
=49.03
=oUs10
-48.67
-45,38
-47,389
-‘6.‘6

-8.12




VH

LENS~-
DLL~-

DLT=-

OLT~-

-28.3‘
2C.44

2C. 96

-37.86
=35.91
-31.44
=31.31
~33.28
-z7r86
-28.60

2C.46

=30.62
17.74

18.24

=36.76
-36.83
=35.02
=34 .00
-31.37
-32.73
=31.15

17.74

-28,.48
14.30

14,96

-34.86
-37.62
-33‘98
-30.83
-34,.,08
=32.51

14.30

-29.87
12:31

13.06

-42,.43
=36.39
=37:59
-32 .95
=33, 75
~37.98
-33.78

12.31

=29.65
12.44

13.28

-37.04
~36.42
-35.08
-32055
~31.65
=35.79
~30.24

12.44

WYy

-30.32
10.08

10,99

‘43.64
-41,57
-‘0.37
-37.79
=37 461
-31.95
-38.80

10.08

-32.66
5.98

=52.57
-9.46

-8.12

-65.52
-65.07
-65.18
-48.7‘
-47.00
-46.59
‘48.27

-9.46




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE- MAY 17, 1977 SITE- 2 LOOK=- 2

HH LENS~- 1.62 Qb4 =1,46 =147 =0,75 =5.29-~11.48 =13.22 =37.,42
DLL- 20.44 17.74 14,30 12,31 12,44 10.08 5.98 295 =9.46

DLT~- 21,85 19.17 15.91 14.26 14.38 12.58 7.35 Sad0- =421

ANGLE
20 =28.46 =27.56 =28.46 =28,17 =27.75 =32.,25 =34.67 =37.65 =59.77
30 =24,34 -27.76 =32.13 =29.28 =24.43 -27.,16 -33.78 -36.90 -60.38
40 =24.,97 -23,63 =25.,48 -22.79 -26.66 -27.16 -33.38 -33,38 -56.02
S0 =2C.92 -21.24 -28,.,90 -24.42 =-22.31 -26.34 -30.67 -38.21 -58.68
6C =22.590 =23,6V =19.,49 =23.73 =26.61 =28.45 =20.,68 =35,23 =58.26
70 =16.24 =-21.80 =24,27 -22.66 =-23.18 -25.82 =-31,97 -32.48 -51.98
8C -10.06 =20.87 =23.84 =19.,46 -18,37 =-22.73 =30.31 =27.66 =45.96

DLT- 21,85 19,17 15.91 14.26 14.38 12.58 7435 5.30 -4.21

HV LENS=- =27.C0 =25.75 =24.31 -24.06 -25.02 -27.28 -32.10 -31.41 -54.,92
pLL=- 2C.44 17.74 14,30 12.31 12.44 10.08 5.78 2.95 =9.46

DLT=- 21.85 19,17 15.91 14.26 14.38 12.58 7635 28 =kl

ANGLE
20 -38.,22 -36.86 -37,52 =36.,63 =-37.84 =45.,82 -50.,01 =-52,99 -65.72
30 =354006 =35,79 =36455 =35.00 =35.33 =462.98 =47.61 =46.90 =64,53
40 =36.60 =33.04 =33,16 =36430 =33,91 =37.,85 =48.55 =49.73 =66.50
50 =32.59 =34.32 =34,29 -34,96 -33,02 -40.68 =41.45 =-46.23 -64.84
60 =323.44 =32.,70 =34,22 =34,69 =37.50 =37.32 =44.34 -46.47 -62.24
70 =32.48 =35.81 =31.36 =31.86 =36.93 =37.17 -42.40 -38.94 =-63.65
80 =31.75 =29.48 =29.,43 =-31.37 =-30.62 =-32.55 =40.29 -41,.,38 -55.94

DLT=- 21.85 19.17 15.91 14,26 14.38 12.58 735 5.30 =4.21

VV LENS- Te01 . =001 <120 =152 ~Usbls »3L67  =8354 =13.,83 =37,87
DLL= 2C.446 17.74 14,30 12.31 12,44 10.08 5.98 2.95 <=9.46

DLT= 27,85 19,17 15,91 14,26 14,38 12.58 735 530 =4.21

AMGLE
2C “26013 =25.79 =29.85 =26.79 =29.11 =30,13 =37.,20 -40.27 =-60.60
30 ©23,79 =27.,26 =28.,19 =29.84 =24.,66 -28.66 =32.81 =35.97 =59.07
40 =26€.02 =26,04 =26.10 =24,11 =25.91 =27,41 =-38.81 -38.47 -438.66
50 “2C.80 =22.77 =28415 =26439 =22.76 =28.18 =30.54 -36.71 -58.83
6C =22,48 =20.86 =19.35 =23.66 =26.79 =27.,98 =-33,12 =-35.,24 =-54,.88
70 =15.80 =22.73 =21.42 =-20.,98 =21,25 =25,73 =32.04 =34,50 =-57.68
80 =11.73 =23.00 =25.47 =23,37 =19.74 =28,46 =29.48 =27.34 =54,44

DLT- 21,85 19.17 15.91 14.26 14,38 12,58 7.35 5.30 =4.21

P W

T il e, o eopmat .
(oo TN ) N S ——




VH LENS- -28,34

DLL- 2C.44
DLT- 21.85
ANGLE
2C ~38.83
3C »35.55
40 -37.85
SC =31.20
6C -32.54
70 -32.89
80 -3C.10
DLT- 21.85

-30.62
17.74

19.17

-38.14
»35.5¢
=34 .46
-3“64
'33.95
-36.27
=31.15

19.17

-28.48
14,30

15.91

=35.30
=35.16
=33.77
=34.,02
=32,30
=-33.38
=30.47

15.91

=29.87 =29.65 =30.32 =32.66

12.31
16,26

=371
=35.45
-36.28
-36.82
-40.21
=33.85
-30.88

14.26

12.44

14.38

-39.49
-37.21
-35008
-32.32
-34.40
-37.29
-32.48

14.38

10.08 5.98

12.58 7.35

~46,01 -50,98
~44 11 =47 .36
"39.79 -51.13
~38.07 =-44.,20
~41.53 -50.36
~39.,77 =45,29
~37.05 =48 .45

12.58 7.35

-32.60
2.95

5.30

-54.28
-48.70
=52.90
-‘08.23
-48.43
-40.88
-48005

5.30

=52.57
=9.46

-4.21

-66,66
-64,91
=66.76
=65.07
-64.60
=63.71
=61.57

"10.21




SEA ICE DATA SPRING 1977 EXPERIMENT

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

=5,29 =11,48 ~13,22
10.08 5.98 2.95

11.88 6.47

=37al6 =460.53
=32,43 =35.83
-29.84 -33.76
=272 Bl . ~83.01
=26.49 =335.19
=32.08 = 35:57
=2 1511

A1588

VV  LENS- 1.01 -3.67
DLL=- 2C.44 10.08

DLT- 21.31 11.88

ANGLE
20 -3C.68 -37.45
3C =26.73 O
4C -25.41 w297l
50 -2C.98 “27+52
6C =1€.60 -26.01
7C -22.60 235219
8C -17.38 =22.94

DLT=- 21,31 11.88




VH

LENS~-
DLL~-

DLT=-

ANGLE
20
30
4C
5C
60
70
80

DLT~-

-28l 3‘
2C.44

21.31

'63.07
-38. 28
=35¢32
=3¢€.25
-34.12
-35.20
-32.40

21.31

=30.62
17.74

18.53

-43,68
-41036
-37.90
=36,52
=35.38
=31,43

18.53

-28.‘8
14.30

15.16

-40.92
‘390 73
-38.44
-34,43
-3‘0. 56
-36086

15.16

-29.87
12.31

13.66

-46.,85
°‘0.60
-37.06
-37.‘06
-38.47
-35042
=36 36

13.66

-29.65
12.44

13.49

-42.99
=40,24
=36.35
36,57
-38.62
-37.69
=30.42

13.49

-30. 32
10,08

11.388

"46.83
=46,23
-41,35
-40,.45
-44.15
-41,15
=40.93

11.88

-32.66
5.78

6447

-51 039
-51,83
-50.81
-51 003
"45 .29
=43,59
=45 .84

6.47

-32.69
2.95

4be39

=56.16
=52.63
-48093
-1070 82
-52,.82
-50.42
-47¢ 32

4,39

-52.,57
-9.‘6

-6.06

-67.81
-66.09
-64.08
-63.038
-64.56
-64.39
’630‘6

-6.06




SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- 1-62 0.44 -10‘6 -1.(0? -0.75 -5029 -11.‘8 -13.22 °37.62

DLY~ .23.00 20,06 16,92 15.34 15.81 13,69 . 8,51 6.74 D.

ANGLE
20 -31.64 =31,71 =34,53 =-33,76 -30.23 -33.,69 -36.81 -40.80 0.
30 -28.08 -28.46 -30,88 =-30.33 =27.30 =29491 =33.,53 =-36.64 0.
40 -24.63 =26.03 -28.,17 =24.94 -23,36 -27.59 =-33.20 -37,.84 0.
5@ =22.76 =21.45 =25.6C =25.91 =-25.74 -25.89 =-34.,14 -36.79 0.
60 =22.19 =19.21 =-22.50 =21.96 =-22.35 =-25.16 -33.04 =-32.49 0.
70 =12.43 217,83 =25.71 =21.64 =19.95 =23.,77 -39.05 =-31.61 0.
80 =21.29 =20.67 =22.73 =21.70 -23.75 =22.16 -30.42 -36.34 0.

DLT- 22.80 19,60 16.65 14.92 15.27 13.25 7.42 5.83 0.

HV LENS= -27.00 =-25.75 =-24.,31 -24.06 -25.02 =27.,28 -32.10 =31.41 -54.92
DLL=- 20.46 17.74 14,30 12.31 12.44 10.08 528 x99 =9546

DLT- 22,80 19.60 16.65 14.92 15,27 13.25 7 .42 5.83 0.

ANGLE
2c -36.62 -39.89 -41,35 -40.73 =-39.,65 -45.98 -46.09 =-52.90 0.
3C =36.75 -37.48 -37.87 =-40.15 -37.86 -42.,73 -46.63 =-50.14 0.
40 ~34.87 =36.69 =35.,48 =39.93 -33,81 =42.42 -45.92 =45.74 0.
50 =32.13 =33.,20 =35.74 =35.14 -35.94 -37.20 -44.62 -43.93 0.
60 =-32.74 =32.40 -36.30 =35.14 -35,64 -36.,88 -41.65 -46,22 0.
7C =32.47 =30.85 =-35.63 -33.,42 -32.00 -35.60 -39.81 -46.35 0.
80 -33.96 =32.,34 -33,79 -33.36 =-34.44 =-35,60 -47.13 -39.56 0.

DLT= 22.80 19.60 16.65 14.92 15.27 13.25 7.42 5.83 0.

VV  LENS- 1.0 =-0.01 =1,20 =1.52 =-0.,41 =-3.,67 ~-8B.54 -13.83 -37.87
pLL~- 2C.644 17,74 14,30 12.317 12.464 10.08 5.98 2.95 =9.46

DLT- 22.80 19.60 16465 14.92 15.27 13.25 7.42 5.83 0.

ANGLE ‘

2C «31.08 =30.80 =32.25 =33.15 =33,63 =35.52 =38,24 -43.19 0.
30 =27.04 =27,42 =30.28 =30.70 =25.29 =30.75 =37.,91 =40.34 0.
4C =24,23 264,34 =27.51 =25.23 =23.,44 =27.06 -32.55 -38.23 0.
50 =24459 =21.,44 =25.,36 =27445 =24 .85 =26.,20 =35.73 =41.c9 0.
60 -21.98 =19.70 =20.46 =-21.93 =24.08 =256,70 =34.54 =32.96 0.
70 “18.37 18,31 =24,14 =23.36 =22.,03 -24,18 =34.38 -34.23 0.
80 “1611 =21,90 =22.49 =18.55 =21.20 =25.28 =34,.,59 =-39.82 0.

DLT- 22.80 19.60 16.65 14.92 15.27 13.25 742 5.83 0.

1




VH LENS- -28,3¢4
DLL- 2C.44

DLT=- 22.80

ANGLE
20 =39.41
30 -3€.26
4C -35.,22
50 -34.30
60 -33.50
70 =32.60
&0 =29, 175

DLT- 22.80

-28.48
14,30

16,65

"0-38
-38.55
-34.88
-34.95
-32.37
-33.31
-36.90

16.65

-29087
12,31

14,92

-‘O-SS
-‘0.55
~38.55
z36.52
=33.92
-34.99
=36.14

164.92

'29.65
12.44

15.27

-38.63
-34.99
-33.48
=35.70
-33,.66
=37.54

15.27

-30,.32
10.08

13,25

-‘5.21
-44,35
-42.28
-36048
=42,24
-35.76
-33.46

13.25

=32.60 ~52.57

2.95

5.83

=55.49
=51.59
-47.30
=46.68
-108. 63
-‘4-83
44,60

5.83

-9.46




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE- MAY 18, 1977 SITE- 2 LOOK= 5
HH LENS~- 1.62 0.44 <=1,46 =1,47 =0.75 =5,29 =11,48 -13,22 =-37,42
DLL- 2C.44 17,74 14,30 12.31 12,44 10,08 5.98 2.95 =9.46 ]

DLT= 22.23 19.16 15.89 14.38 14.69 12,59 7.33 5.48 0.

20 =2%.82 =30.65 =33,76 =32.72 -33,64 =-34,20 -36.,76 -42.79 0.
30 =27,48 -27.49 -30.29 -30.09 -29.88 -29.64 =37.69 -38.57 0.
4C =2€.13 -28.39 =-27.28 -26.19 -26.04 -28.,21 =-35,57 -36.80 0.
50 =23,64 725,92 =26.66 ~27.02 =27.67 =-30.33 ~31.89 -35.76 0.
6C =20.25 =23.38 =26.04 =-27.18 =-21.,15 =25.,53 =-33,94 =34.37 0.
: 70 =2C.15 =23.,40 =23,38 -24.31 -22.67 =-25.94 -26.27 -37.28 0. 1
4 80 =24,40 -20.24 -21,02 -20.68 =23.75 =25.,36 =31.16 -32.15 0.

OLT=- 22.23 19.16 15,89 14.38 14.69 12.59 7.33 5.43 0.

HV LENS=- =-27.00 =-25.75 =24.31 -24,06 =25.,02 =27.28 =32.,10 =31.41 =54,92 1
DLL=- 2C.44 17.74 14.30 12.31 12.44 10,08 5.98 2.95 =9.46 $

DLT=- 22.23 19.16 15.89 14.38 14.69 12,59 7.33 5,48 0.

ANGLE ]
20 -43.09 -43,09 -42.52 -45.25 -42.84 -44.81 -47.89 -51.08 0. ,
30 =35.01 =39.74 =62.00 =41.15 =41,30 -42.45 ~-45.67 -48.78 0. ]
40 -36.63 -38,23 -38.77 -38,02 -38.09 -41.11 -43.,72 -50.59 0. ;
SO =34.90 -35.98 -35.66 -38.53 -37.364 -41.34 -45.76 -48.38 0.

60  =37.29 -34.46 -34.21 -38,13 -33.64 -40.,47 -45.87 -47.50 0.
20 . =35,64 =35,35 -37.06 38,79 =37.48 ~41.49 =45.45 =47.27 _ 0. 4
8C  =31.27 =34.06 =36.19 =32.77 =33.52 -41.59 =43.91 -44.,66 0.

DLT=- 22.23 19.16 15.89 14,38 14.69 12.59 7.33 5.48 0.

s

VV  LENS~- 101  =0.01 =120 =1.,52 =0341  =3.67  =8.54 =13,83 =357.87¢
DLL=- 2C.44 17,76 14,30 12,31 12.44 10.08 5.98 2.95 =9.46

DLT= 22.23 19.16 1589 14.38 14.69 12.59 7.33 5.48 0.

R

ANGLE
20 =31,90 =32.01 =32.69 =32.56 =32.45 =34.70 =-38.41 -41.62 0.
3C =27.66 =27.,40 =-31,43 -28,93 -29.64 -30.,03 -36.81 -41,00 O.
40 =26€.67 =26435 =25.82 =27.54 -27.,31 -30.39 -36.,16 =39.98 0.
50 «24469 =26445 =26,66 =-30,28 =29.,18 =31,35 =34,56 =33.47 0.
60 =2C.07 =23,27 =25459 =26.37 -20.61 =26.49 -31.16 -32.83 0.
7C =16.22 =20.15 =21.69 =22.,64 =23.03 =22.44 =31.15 =-40.24 0.
80 «24.86 =19.98 =22.00 =19.32 =2713 =25456 =32.37 =32.13 0.

DLT= 22.23 19.16 15.89 14,38 14,69 12.59 7.33 5.48 0.




DLT~-

'Z&.S‘
2C. 44

22,23

-4 2.85

-36.38
-3¢€.48
'35.‘3
"38. 37
-370‘9
-35.62

2¢.23

~-30.62
17.74

19,16

-‘3.27
"0.02
-37.90
=35.3%
-3‘.95
-36.70

19.16

-28.48
14.30

15.89

-42,96
=40,70
-38.,34
-37.71
-37.12
=37.73

15.89

’29.87
12.31

14.38

’45.83
-‘1023
=37.53
’36.58
-35.81
"0.1 7
-33.80

14,38

-29065
12.44

14.69

-44 .85
-‘01.18
=37.49
=36.74
-35.33
=32.56
34,13

14.69

-30,32
10.08

12.59

-45,29
"42.59
-101 .‘2
-42,03
-102019
=44 .31
-36-83

12.59

-32.60 -52057

299

~9.46

0.




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE=- MAY 18, 1977 SITE=- 2 LOOK= 6

HH LENS~- 1.62 Cebd =1,46 =1.47 =0.75 =5.,29 =-11,48 -13,22 -37.42
DLL~- ZCC“ 17‘?‘ 1‘.30 12.31 ’2.‘4 10.08 5.98 2.95 -9.‘6

DLT=- 22422 19.65 16.48 14.85 14,70 12.87 7.03 5.50 Jde

ANGLE
2C -28,20 =27.40 -29.83 -28.09 =-25.14 -31,31 -34,43 -37,28 0.
3C =26€,26 =22.87 =27.84 =27.75 -27.33 -29.38 -33,72 -38.34 De
40 =24,72 -28.82 =25.63 =26.81 =26.63 -30,89 -32.,47 -32,.86 0.
50 -22,45 -23,90 =-23.98 =26.35 =27.06 -28.37 =31,31 =34,71 0.
6C =21.02 =22.14 =25.11 =23,14 =24,72 -26,38 =-33,07 =-35.65 i
70 =18.84 =23,43 =22,63 =31.,25 =24.35 -25.03 =34.,35 -34,05 0.
80 “18.,86 =17.79 =22.96 =-18.,18 -18,39 =26.,17 -29,53 -31.78 0.

DLT- 22.22 19.65 16.48 14-85 1‘.70 12.87 7.03 S.SO O.

HV LENS- =-27.00 -25.75 =24,31 =-24,06 =-25,02 ~-27.28 =32.10 =31.41 =54,92
DLL- 2C.44 17.76 14,30 12.31 12.44 10,08 5.98 2.95 =9.46

DLT= 22.22 19.65 16,48 14.85 14,70 12.87 7.03 5.50 (1

ANGLE
20 =39.50 =39.33 =-40.29 -40.17 =40.96 -42.27 =-46.,03 =-49,.49 0.
30 =37.67 =39.59 =38.71 =38.14 =41,49 -41,48 -43,08 =47.51 Oe

40 =36€.,67 =33.19 =36415 =35.00 =37,38 -40.31 =41,40 =43,27 0.
5C =34,45 =33.39 =36.20 =33.,49 =-33,20 -40.32 -43.60 =-48,.63 0.
60 =3€.61 =34,93 =35.18 =35.32 =34.09 =35.97 =42.26 =46.11 0.
7C -32.41 =37.02 =35.93 =-34.,31 =-35.,25 -41.83 =44 .,03 -43,76 0.
80 =33.,50 =30.68 =33,09 =36466 =25,32 =37,39 =43.11 =44.77 0.

BEYS 2222 M90S NGLhE  14LBS TALTO ta b7 7.03 S 0 0.

VV LENS‘ 1.01 -0.01 -1020 -1.52 -0.‘1 -3067 ’8.5‘ -13.83 -37.87
DLL- 2C.46 17,74 164,30 12.31 12.44 10.08 5.98 2.95 =9.46
DLT‘ C. 0. 0. 0. 0. 0- O. 0. 0-

ANGLE
20 Ce 0. O 0. C. 0. 0. 0. 0.
30 C. 0. 0. O. 0. 0. 0. 0. 0.
4C C. 0. 0. 0. 0. 0. 0. 0. Oe
50 C. 0. O. 0. o. 0. O. 0. Oe
60 C. O. 0. O. 0. 0. O. 0. 0.
7C c. 0. 0. 0. D. 0‘ 0. 0. 0.
80 C- 0. 00 0‘ 0. 0. 0- 0. 0-
OLT=- C. Oe 0. 0. 0- 0% O. 0. Oe

AR o ) 7 ——— w12 ’ - e g S 6 T




VH LENS~- -2803‘ -30.62 -28048 -29.87 -29.65 -30.32 -32.66 -32.60 -52057
DLL- 20.44 17.74 14.30 12.31 12.446 10.08 5.98 2.95 =9.46

DLT - 0. 0. 0. Oo 00

ANGLE
2C 0. 0. 0.
sc 0. 0. 0.
40 0. 0. 0.
50 0. 0. 0.
60 0. 0. 0.
7C 0. 0. 0.
8c 0. 0. 0.




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE~ MAY 19, 1977 SITE=- 3 LOOK- 1

HH LENS- =13,62 -11,80 -10.21 -11.24 =-11.,62 -11.51 -12.52 -16,22 =24,.11
DLL-.  13.09 12.33 .12.32 744 5.38 4.98 =-0.29 =6.87 -12.35

DLT- 1".71 13.91 13.83 10002 8.?6 80‘05 3.54 -‘.1‘ -7‘78

ANGLE 3
2C =45.41 =41.87 =44,67 =42.94 =43,21 =43.48 =44,09 =47,65 =51.85
30  -45.58 -46.88 =-41.46 =48.12 -41.23 -44,14 =49,22 -48.70 =51.74
40  -53.24 -48.15 =44.82 -45.56 -46.97 -42.32 -47.80 -49.66 -48.93
50 =49.56 =45.20 =51.29 =48.17 =49.34 =45.98 =46.00 =50.25 =49.43
60  =50.21 =43.09 -46.45 -47.26 -43.80 -40.73 =47.19 -48.64 =-51,75
70  -4C.38 =42.63 -41.98 -41.43 =-43.43 -42.34 =43.56 =45.59 -49.52
8C -36.98 -46.72 -45.58 =42.33 =41.54 -42,22 =51.00 -47.35 -53.51

b ik

DLT~- 1’0.31 13.51 13.‘05 9038 ?.92 7558 2.58 -‘.82 -8.92

HV LENS= =41.35 =41,58 -38.97 -40.44 -38.88 -38.07 =40.56 -45.64 =54.89
BLL= 13,09 12,33 12,32 7.44 5.38 4.98 =0.,29 =6.87 =-12.35

DET= 3431 13350 - 13545 9.33 7.92 758 2.58 =4.82 -8.92 ;

ANGLE +
2C =5€.77 =54,65 =53.24 =55.16 =53.42 -54.63 =-52.08 -59.39 -61.85 .
30 =55.17 =56¢33 =55.76 =59.36 =56.49 =54 .01 =55.58 =53.40 =-62.53
4C =6(e27 =56.84 =58.86 =61.28 =63.05 =55.78 =54.45 =-58.40 -61.60
50 =61.62 =62.69 =55.39 =54.86 =61.09 -61.81 =56.44 =56.46 -61.23
60 =56.12 =58.58 =56.41 =55.81 =57,67 =62.11 =51.,43 -53,21 =60,.41
70 =57.84 =57.62 =55.,18 =57.,20 =57.46 =59.,23 =53,54 =46.52 =57.49
80 =57.46 =54.89 =55.33 -46.87 =-55.,10 =-50.83 =53,18 -50,27 =-54.91

pLT-  13.90 13.12 13.08 8.73 7.07 6.72 1.63 =5.50 =10.07

VV LENS- =14.35 =12.83 =-11,51 =12.72 -13.48 -13.71 -15,18 -21.,91 -25.02
DLL= 13,09 .12.33 . 12+32 7.44 5.38 4.98 =0.29 =-6.87 -12.35

DLT- 13,90 13.12 13.08 8.73 7.07 6.72 1.63 =5.,50 =10.07

ANGLE :
2C 44,44 =44,58 =46.01 =45,83 =45.90 =47.45 =46.94 -4¢6,16 =-58.37
30 “49.39 =49,10 =44,92 =47,32 =43.,41 =64,.91 -43,96 =50.85 =55.84
40 =52.09 =47.56 =50.10 =48,09 =47.76 =-42.58 =45.85 -56.63 -58.68
50 4776 =469,75 =46.97 =55,07 =50.53 =42.97 =43.69 =55.17 =54.27
éC “46.,91 =44 ,88 =-43.50 ~52,68 =43.,74 -44,99 -52.80 -45.28 =54.11
7C -39.90 -“’087 -‘2029 “LZ.S1 -43.31 -"04.89 ’4‘.32 -51.68 -52.26
80 =38.29 -46.98 =45,04 ~44,70 =-48,53 =46,07 =46.55 =51.71 =61.99

DLT= 13.50 12.73 12,70 8.09 6.23 5.85 0.67 =6.19 =11,21




70
80

DLT~-

44,17
13.09

13,50

-55.,48
-56.42
'6C.74
-55.95
-57.08
'55.‘9
'58.92

13.09

-‘0.98
12.33

12,73

-55.27
’55.44
'5605‘
-59.17
-6’.81
-53.95
=56.45

12,33

-39072
12.32

12.70

-52,30
-5‘066
=57.69
-56022
-56059
°55.29
'52-79

12,32

-41.71
7.44

8.09

-55.96
-58.,37
-59.40
-54,73
-55.18
-5%.99
-53.85

744

-54017
-57002
-60.61
-560910
-58.82
=58.97
-51.41

5.38

ey

-40.16 -33.93
4.98 =0,29

5.85 0.67

-52.86 =55.62
=54.72 =56.25
=54 .31 =55,45
-59.09 =57.54
=59523 =51,28
-58.68 -58.10
-564.94 -55.04

4.98 -0.29

'40.71
-6.87

‘6.19

-56057
-56034
-56.29
=56.02
-54,.,59
-56.54
-54,50

~6.87

-‘3051
-12.35

=11.21

-59.35
-59.70
-60.00
-60051
-58.89
‘60.85
-61.60

-12.35




SEA ICE DATA SPRING 1977 EXPERIMENT
-
DATE- MAY 19, 1977 SITE- 3 LOOK- 2
HH LENS- -13.62 =-11,80 =-10.21 -11.24 =-11.62 =11.51 =12.52 -16.22 =-24.11 i
DLL- 13.09 12.33 12.32 7.‘010 5038 ‘.98 -0.29 -6'87 -12.35 E
DLT- 21.15 19.80 17.05 13.94 12.60 12.62 12.09 8.36 5.31 ;
ANGLE ]
20 -38.56 =36.03 -35.87 -36.34 -36.07 =-37.03 -34.59 -35.90 ~-40.04 ‘
3C =-34,62 =-33,41 -32,87 -33.96 =-33.53 =-31.62 -30.,72 =-33.87 -36.79 F
40 =32.75 =32.97 =-32.49 -30.72 -33.70 =29.42 -28.29 -30.86 -35.88 3
SC -32.61 -31.,13 -30.11 -34.08 -32.86 -29.86 -31.28 -34.67 =-32.59 b

60 =2%9.81 =30.43 -32.30 -32.,12 -28.33 -27.65 =-32.42 -36.,22 =37.22
70 =26.69 =24.52 =32.07 -30.96 -34.18 -29.98 -28,53 -33,90 -35.85
80 =16.69 -20.43 =22.19 -22.91 =-21.54 -23.,13 -22.47 -25.23 -24.54

DLT- 2(C.27 18.61 15.94 13,06 11.90 12,16 11.33 8.11 5.25

HV LENS- -41.,35 -41.,58 -38,.97 -40.44 -38.88 -38.07 -40.56 -45.64 -54.89

Bite 8000 TEIRL AR A3 WLEL SiAR L E08 M. =huRT 128N 1
BLT> 20,27 18,61 45.94 13.06 . $1.90 12:16 . 11.33 . B. AV -5.25 :
ANGLE 1
20 =46 19 ~hb. 5K ~55. 58 ~46, TR ~4B. 0% “h3.61 ~4h AT ~45. 90 <54, 28
30 . SR4L%0 AR AT CEY. 8N 2L 1T S48 I8 Sl IR el 27 kL LBS 44709 i
&0 SR STE SR T Ahh, 2% A3 29 4N 56 w41 06 ~4B 0T 4363 ~46.04
SO0 . kD 0% *h5.850 kD .59 w41 B AT Th 43,52 =30.53 ~h6.25 ~67.65 |
80  “hii T2 <R30 ~4T .60 “4B.Th *H& 6% =413 ~3B. 50 40, k% =50.47 <
0. =hbilh ShS.BS okb Dk 243,12 <39 88 <3945 ~40.51 ~4D.Dh 4427 ]
BU  ~S7.066 k1.4 =38 23 ~3B.00 “42,73 “46.21 w4106 41,18 ~4 .48 %
DLT= 16.39 17.41 164.83 12.17 11.19 11.70 10.57 7.85 5.19 ?

VV LENS= =14,35 =12,.83 =-11,51 =12.72 -13.48 -13.71 -15.18 =-21.91 -25.02
DLL~- 13.09 12.33 12.32 7.‘4 5.38 10098 -0029 -6.87 -12.35

DLT= 16,39 17.41 14,83 12.17 11,19 11,70 10.57 7.85 5.19

20 -37.07 =35.81 =34,29 =36,10 =33.864 =31.,95 =-32.04 =-34.89 =40.77
30 =35.10 =34.38 =35.07 =35.76 =-35.04 -32,81 =31.80 =33.95 =35.95
4C -32,38 =34,39 =34,42 =-33,80 =36.49 =31,57 =33.28 =33,56 =37.32
5C -33,72 =30.74 =31.45 =35.70 =36.04 -33,01 =-30.,91 =34,68 =-39.55
6C -31.06 =31.86 =33.,65 =32.30 =29.35 =31.,52 =35.29 -34.,34 -38.8%
70 =30.99 =28.27 =34.48 =38.,68 =33,54 =26.,53 =27,07 =34,70 =37.14
80 =19.60 =20.14 =21,21 =21,00 =18.76 =18.19 =21.44 =-26,57 =26.34

DLT=- 16,39 17.41 14,83 12.17 11.19 11,70 10.57 7485 5.19




L

-

VH LENS-
DLL~-

OLT~

ANGLE
20
3C
4C
50
60
70
80

oLT~

=44,17
13.09

16.39

-‘8054
=50.23
-‘3.67
-35.87
-44,08
-‘2.‘8
-3%.59

15.39

-‘0098
12338

17.41

‘k6.85
"9013
-43a70
-41.41
-44.,48
-41,69
-39.66

17.41

iy 8
12,32

14.83

'50.99
-45039
-‘3.62
-43096
-36.98

14,83

41,71
7.44

12.17

-41 .67
-43.2‘
-"ZJOS
-40.84
-42.58
-42060
-39.66

12.17

-39.57
5.38

11.19

‘43.89
-47,27
-44,17
=50.42
=39.43
-39.09

11.19

'40.16
4 .98

11.70

-51.93
-47,58
‘43.69
-50.08
-43. 58
-38.63
-38.83

11.70

-33.93
-0029

10.57

-54,32
'47.62
-44,39
-50.63
=42 .42
-41033
-“.16

10.57

-40,71
-6087

7.85

-53,47
-48050
-46,21
-52.88
-41.71
-40057
47,77

7.85

-53,17
-51.58
-46,96
-51 .6‘
-48a58
-46,30
-46.38

5.19




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE=- MAY 20, 1977 SITE- 3 LOOK=- 3

HH LENS=- =-12,62 -11.,80 -10,21 -11.24 =-11.62 =-11.51 =12.52 =16.22 =-24.11
pLL~- 13.09 12.33 . 12.32 7.44 5.38 4298 =0.29 =687 712,35

DLT- 2C.40 19.33 16.46 13,10 12.02 12.22 11,96 7.96 3.16

20 -37.18 -33,39 -34,58 -37.,54 -37.20 -33.80 =-34.05 -38.17 -40,16
3C =34.,25 =-33.11 =30,67 =33.31 =33.06 =32,92 =33.34 -34.03 -40,.63
40 -3C.26 -33.80 -32.41 -34.,62 -33.58 -31,02 -27.78 -34,20 -39.79
50 -32.50 -33.96 -30.87 -32.20 -31,00 -30.89 =29.79 =33.,29 -43.76
60 -32.06 =-27.43 -29.38 -28.99 -37.84 -35,28 -33.88 -36.11 -39.60
70 =28451 =27.32 =29.61 =27.63 -27.12 -23,42 =32.,17 =-33,18 -31.96
80 -264,81 =25.22 -26.07 =25.43 =34,29 -27.69 -29.28 =-31.55 -40.42

OLT= 2C.67 19.646 16.68 13.26 12,33 112.50 11,91 7.65 2.75

: HV LENS- -41.35 -41.58 -38.97 -40.44 -38,.,88 -38.07 =-40,.56 -45.64 =-54.89
f DEE=._ 13,089 32,353 12,32 7.44 5.38 4.98 . =0329 =6.87 =12.35

DLT= 2C.67 19.44 16.68 13.26 12.33 12.50 11.91 765 2.75

ANGLE
20 =51.46 =-49.20 -49.80 -44,07 -49,41 -46.10 =49 .38 =52.77 =53.43
30 =48.,12 -49.91 =469.,54 -42.11 -46,68 -42.96 -44.,04 =50.43 =52.75
40 =47.20 =64,25 =44,66 =42.79 =44 ,49 -45.39 =46,22 =-47.85 =-51.26
50 =45,22 =44,.63 -42,09 -42.28 =45.,26 -44.,10 -38.88 -46.29 -53.39
60 =4C.66 =45,09 -46.17 =41.34 =46.52 =-463.98 -44.21 -49.66 -51,.24
70 -42,98 -41.94 -43,82 -39.05 -42.15 -40.00 =-39.71 =-43,75 -51.34
80 =42,90 =46.79 -42.37 =-38.67 =38.,45 =-43.94 -40.18 =42.71 -49.65

DLT= 2C.94 19.56 16.89% 13.43 12,64 12,78 11.85 7.34 2.34

VV LENS= =14,35 ~12.83 -11.51 =12.72 =13,48 =-13.71 =15.18 =21.91 -25.02
pLL- 13.09 12.33 12,32 744 5.38 4598 “0429 . =64.8B7 =12¢35

DLT= 2C.94 19.56 16.89 13,43 12.64 12.78 11.85 7434 2. 364

ANGLE
2C =37.17 =34.59 =36.79 =37,80 =36.25 =33.30 =34.54 -39.08 =44.99
30 =33.,87 =35.,67 =32.50 =34,73 =-35,78 =33.,19 =-32.76 =37.60 =-41.98
40 -32.98 =31.19 =33.01 =-32.,72 =-34,07 -29.38 =31.11 =36.59 =44.52
50 «31.83 =33.03 =31,83 =29.62 =-32.82 =29.57 =31,53 =36.28 =41.94
6C =32,20 =29.46 =29.79 -30.84 -38.50 -33.97 =-31.68 =35.32 -43.02
70 =27.64 =24,48 =-29.30 -28.24 =-27.68 -27.49 -30.04 -30.39 -33.86
80 “24,78 =23.17 =21,05 =29.,06 =33,21 =25.36 =24.63 =34.48 -37.01

DLT= 2C.96 19.56 16,89 13,43 12,64 12,78 11.85 7.34 2434




ot eyt e . e e G A 4.l B il

VH LENS=- =44,.17

pLL- 13,09
DLT- 2C.94
ANGLE
2C -51.98
30 -45.81
40 =45,55
S0 ~46.,18
60 -43,60
7C -45,39
80 -41.94

oLT=- 2C.94

-“0.98
12,33

19.56

-50.21
=50.,45
=-44,63
-‘3.00
-47.64
-45,88
-‘7.95

19.56

-39.72
12.32

16.89

=-50.15
-44,79
‘42.07
-45013
=40.12
-40.25

16.89

"41.71
7-‘4

13.43

-41.73
-40.71
-‘2.45
-41.88
-40.82
=38.97
-40.79

13.43

=39.57
5.38

12.64

-49.90
-47.,20
~42.41
=47 .49
‘45.29
=64 .35
-42.03

12.64

"‘00016
4 .98

12.78

=47.04
-42,96
'45.03
=44 ,57
=45,65
-41,37
-41.94

12.78

-33.93
~0.29

11.85

=50 72
-44 .89
=46 .69
-63094
-43,92
42,14
-42,73

11.85

-52.74
'50022
~-48,80
'45.6?
-51.12
-45.92
-45,40

7.34

-43051
-12.35




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE=- MAY 20, 1977 SITE- 3 LOOK- 4

HH  LENS- 1.381 1297 D.48 =0.29 =-0.64 0237 =0354 . i=5,80 =12.05
DLL= 26481 .19%9.42 -.16.81 13,27 12.30 12,33 11,52 6.69 1.29

DET=. 22.06 20.66.  18.24 14.90 14.37 14,71 13,69 9.52 4.85

ANGLE
2C =38.06 =35.72 =34.03 -35.60 =34.23 -34.68 =-32.81 -37.36 -44.26
3C =34.09 =34.89 =33.76 =35.61 =30.90 =29.78 =33.01 -35.79 ~40.70
40 =31.51 =30.93 =37.03 =34.03 =33.01 =32.89 =27.22 -36,89 =537.92
50 =34.86.-29.83 =32,52 =32.37 -31.25 =30.57 =30.57 =30.56 ~40.74
6C =34.08 =-29.32 =-27.50 -31.08 -28.69 -26.00 =28.76 -28.20 -34.89
7C =26 A8 2022322659 <2785 =25.47 26222 =29.80. 30,26 34,13
80 =30.03 -22:08 -22,01 =25.67:-20.13 —15.96 =24.85 =-24.77 -32.70

DLT= 22,13 20.84 18,35 14,98 14.36 14,56 13.67 9.42 4.43

HV. LENS~ —-25.73 =28325 ~27474 —28.75 =-28.,64 —27.63 =27 366 =33416 =35771
DLk =02605810-19042 - 1681 (L S.27 12550 J 20253 1052 6.69 1.29

DLT= 22.13 20.84 18.35 14.98 14.36 14.56 13.67 9.42 b.43

ANGLE
20 45,81 =48.95 -47.,34 -464.38 =47.15 -46.93 =45.33 -45,63 -50.25
3C =45,98 =47.43 =47.67 =44.10 =44 .,13 =42 ,44 =47 .18 =43,49 -438.17
40 =47.61 =43,03 =41,10 =46.21 =464.,19 -44,93 =44 .69 =47.26 -47.64
50 46,42 =43,60 -41,08 =42.33 =42.15 =40.16 =43.15 -46.83 -48.28
60 =43,67 =43,89 =-40,74 -40.96 =42.41 -44,09 -41,.83 =45,25 =46.70
70 =47.03 =41.,53 =-39.72 -40.95 -42.08 -44.29 -40.30 -46.,59 -48.33
8C ~4€.27 =43.66 =39.72 ~42.50 ~44.,88 ~36.54 ~34.76 =39.55 =49.70

DLT= 22,19 21.01 18,45 15.05 14,34 14,40 13.65 9.32 4.00

VWV LENS~ ~=0,35 =0616. =091 =2,94  =2,88 =3,03 =4.97 =10,79 =16,30
DEL=". 20481 . 19+42 36481, 1387 1230 F2e33 . 1132 6.69 1.29

DLT=- 22.19 21.01 18.45 15.05 164,34 14,40 13,65 9.32 4.00

ANGLE
20 =38469 =57425 33,32 =35.54 =55432 =35,84 =33.85 =357.73 =44,
30 =35.60 =32,45 =32.33 =32.81 =31,69 =-31,07? =32.07? =35.24 -38.01
4C 3 1e%d =L ede =SGv2l =301 539 *51 228 =353V 8 32,86 =302l =3V 0D
50 =35417 =27490. 232670 . 231607 234415 =27+21 =30443 =29,52 =39.45
6C “34.48 =31.31 =28433 =31450 <29.09 =26.91 =27,32 =30.86 =-36.11
70 =28.,62 =26,28 =<24.,64 =29.62 =25,67 =25.77 =27.07 -31.04 -36.00
8c =26.49 =22.92 =20.85 =29.64 =22.49 =17.98 =-24.,01 -24.00 =-28.96

oLT- 22,01 20.82 18,27 14.85 14,07 14,23 13.38 9.01 3.68




VH

LENS~-
DLL~-

DLT~-

ANGLE
20
3C
40
5C
60
70
80

DLT~

-27.42
2C.a1

22,01

-47.95
‘4?.01
=4€,57
-45‘67
-44,00
44,46
-43,08

21.82

-30.68
19.42

20.82

-‘9. 59
=46.92
-43.09
=42.,00
-47053
’41.02
-48.19

20.62

-28,.43
16.81

18,27

-‘7.66
-48.03
-41,73
-41,71
-40,.25
-39.84
-36.89

18.08

-31.61
13.27

14.85

-‘4.33
-44-36
"l' .80
"1-97
-39.38
-‘01 .88

14.65

-29097
12.30

14.07

kP58
-“084
=43.63
46,71
"‘00.53
-41.45

13.80

=30.12
12,33

14,23

-46,83
-43. 99
=44 .05
=39.79
=42 .81
=45.15
-40.84

14,05

-26.82
11.52

13.38

-46.07
-48.25
‘65-74
-44,03
-50095
=43,66
=42.21

13,12

=50.77
-45,39
=50.77
=49.,49
'SO.IOG
-‘8003
=42.46

8. 69

-".29
1.29

3.68

-5‘.78
-52a09
-53.80
-51.14
=50,18 -
"‘8.‘0
-50.15

3.36



SEA ICE DATA SPRING 1977 EXPERIMENT

DATE- MAY 20, 1977 SITE- 3 LOOK~-

HH LENS~- 1.81 1.97 0.48

DLT=- 22.56 21.41 18.86

ANGLE
20 -3%.60 -36.05 =-38,77
30 =34.83 =35.71 =32.77
40 =34,24 -34,49 -37.82
5C -28.70 -30.08 -30.56
60 =29%.47 =26.98 -25.71
7C =30.82.527.28.-26.30
80 =18.35 =19.91 =19.76

DEF= 22,55 21.33 1880

VV  LENS=- =0.35
oLL- 2C.81

DLT- 22.50

ANGLE
20 -4C.26
30 -35.66
40 =35.47
50 -BC.Oé
60 -3C.18
70 -30c26
80 -16.63

OLT- 22,37




VH LENS= =27.42

DLL~- ZCQ81
DLT- 22.37
ANGLE
2C -52.19
30 -45,.09
40 =356 39
SO ‘44.15
60 -42.19
70 ~42.24
80 -42.90
DLT- 22.23

-30.68
19.42

21.13

-50.41
=48.49
=50.97
"4‘0-32
-45.23
-‘0.8‘
-‘05.74

21.02

-280103
16.81

18462

-49.89
-43.78
-45.56
-44.,15
-49.30
"0041
-‘00.75

18.49

-31.61
13.27

15.23

-‘5.70
-43.,79
-44,26
-41.70
-43,21
"100.36

15.06

b

=29.97
12.30

14,58

-50.0¢4
'45.74
-43.,30
=46.51
-45.,21
"1080106
-40.65

14.36

-30.,12 -26.82 -34,33 -41,29
12.33 11,52 6.69 1,29
14,87 13.87 9.27 L.49

-47.47 -108-23 -52.‘9 -57.00

-‘05003 -‘07.56 -‘8.102 -53.28

=44 ,21 =40.48 -47.80 =-54.46

-40.,71 -38.24 =-48.02 -52.70

-41,63 =-43.41 =-45,50 -50.93

=43.,68 =45.,22 =46.97 -48.26

-45,51 =39.,64 =-42,90 -49,24
14.65 13.63 8.94 4,04

R b bl o




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE- MAY 21, 1977 SITE- 3 LOOK=- 5%
HH LENS- 1.81 1-97 0.48 ‘0.29 -00610 0.37 -0034 -5.80 -12¢05
DLE= 2C.81 19,42 16.81 13,27 12.30 12.33 11.52 6,69 1.29
DLY= 23,38..22.23... 19,85 16,53 16,07 16,51  15.65 11.84 6.96 4
] ANGLE 1

2C =34,89 =35.16 =35.11 =39,83 =32.52 =31.86 =35.27 =38.,31 =42,79
3C =35.,07 =33.75 =31.15 =31.58 -30.45 -31.68 =-34.40 -36.90 -39.38
40 »31e75 =32.05 =32,77 =34,88 =29,92 =27.13 ~30,49 =24.,91 ~40.99 ]

50 228,68 =33,99..=31.37 =29.43 =29.61 =31.37 =30.59 =35.76 =39.55 3
6C =285.06 =25.54 =26,02 =25.36 =34.,77 =31.,30 ~=29.33 ~31.81 .~35.65 .
70 =28.54 =-24.77 =23.66 =33.74 =-21.,43 -20.90 -21,46 -29.41 -35.38 4
8cC =18,04 =17.71 =20.03 =15.35 =21.67 ~21,01 =25.95 -24.49 -28.73 ’

DLT- 23,38 22.23 19,67 16.41 15.98 16.28 15.41 11,51 6.44 ;

HV LENS- =25,73 =-28.25 -27.74 -28,75 =-28.64 -27.63 -27.66 =-33.16 =-35.71

Bhis . 2608). 319,62  TaBY 33,27 2. 30 AR N 52 669 . 129 3
DLT- 23,38 22.23 19.67 16.41 15.98 16.28 15.41 11.51  6.44 :
ANGLE 3
20 =52.81 =51.63 =48.19 =46.16 =49.94 =48.36 =47.14 -48.71 =51,00 4
30 =45.85 =46.66 =43.16 =44.73 =44.83 =43,94 =46,45 -48.75 =-47.48 3
40  =48.06 =47.63 46,76 -43.94 =42.44 -42.90 =-45.56 -52.53 =50.18 :
50  =46.35 -46.34 =41.17 =46,10 =46.23 =42.48 =-43.38 -46.63 -48.65 ]
60  =47.93 =43.40 41,72 =41.43 =42.59 =40.62 =44,13 -46,24 =51.24
70 =43.35 =44.52 =39.34 =44.06 =42.49 =44.33 =44.39 -49.32 -49.87 3
B  =41.53 =46.16 =41.71 =35.27 =41,51 =34.74 =42,70 -46.26 =50.12

DLT= 23,37 22.22 19.50 16.30 15.89 16,06 15,17 11,18 5.91

VV LENS= =0.35 =014 =0.91 =2.94 =2,88 =3.03 =4.97 -10.79 =-16.30 )
DLL- 20.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29 3

DLT=- 22,13 21.99 19.51 16.20 15.55 15.96 15.08 10.70 5.74

20 ~34.89 =34.39 =32.39 =37.67 =34,96 =31.29 -33.,99 -40.38 -42.2¢4
30 =11.96 =-32.46 =31.69 -31.51 -33,10 -33.75 =-33,20 =35.71 -41.80 :
4C ~3C.65 =32,46 =-32.48 -33,93 -34.,08 -30.74 -33,52 -33,16 =-43,07 :
50 “27472 =32.33 =30.36 =28.69 =29.20 =28.46 =30.18 =34,.59 =-42.04
60 ~26481 =24,96 =25.67 -25.64 =31,73 -28.69 =31.02 =34.,34 =36.71
70 =28454 =25415 =22.97 =34.71 =27.25 =22.16 =22.14 =27.83 =35.94
80 S2UEL =19:95 =18.98 =17:,37 =19:99 =26.49 =23.24 -28.48 =27.90

DLT=- 22,16 22.05 19.22 16.10 15,40 15.65 14,84 10.28 5.30




VH

LENS~-
DLL~-

DLT~-

ANGLE
20
30
40
5C
60
70
8C

DLT~-

-27.42
2C. 81

23,16

"48.66
‘4‘.85
"45.24
-4€. 15
“43-61
-41.39

23.19

-31061
13.27

16.10

-‘05017
"104001
-43,48
"‘.3‘
"0.‘1
"“ 067
-37.59

16.00

'29.97
12.30

15.40

-‘8.72
-42.94
"‘.5‘
-‘2057
"‘6-07
-36.07

15.25

-30.12
12.33

15.65

-47.65
"3.60
-‘3.80
-44,77
-462.36
'40.27
-37.85

15.33

-26.82
11.52

14 .84

"07.70
=47.53
"S .89
-410.78
"8067
"5 081
-45.71

14.59

-310. 33
6.69

10.28

-47.00
-46.02
"‘5.61
-IQ‘. 70
-‘4-85
-43055
°“.20

9.85




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE~ MAY 21, 1977 SITE= 4 LOOK=- 1

HH LENS~- 1.31 1.97 0.48 =0.29 ~=0.64 0.37 ~-0,3¢ ~-5,80 ~-12,05
DLL- 2C.81 19,42 16.81 13,27 12.30 12.33 11,52 6.69 1,29

DLT- 23.03 21.94 19.38 15.99 15.57 15.83 15,08 10,97 6.74

20 =34,61 =31,86 =34.,32 -38.55 =39.36 =37.,19 =39,73 =41,77 =42.55
30 -3C.26 =-30.15 =31.,85 -28.54 =-31.00 -30.94 -34.09 -36.62 -40.38
4C -25.18 -25.28 =24.91 =-32.10 =-32.74 -29,25 =29.,01 =34,07 =35.44
50 =24011. 228,60 .=23,70 =29.32 =25,25 =26.,49 726,35 =33,56 =36.48
6C 226492 =25.73 =25,87 =25,78 =21.89 =26.65 =24,17 =26.45 -36.18
70 =21.23 -19.13 -20.27 =24.06 =19.33 -21.95 =24.06 -26.13 -31.76
8C =2Ca64 =17.59 -16.31 =14,96 =14.,90 =-22,43 -19.97 =25.19 =-27.76

DLT=- 22,96 21.88 19,22 16.00 15.38 15.68 14.82 10.57 6.05

HV LENS=- =25,73 =-28,25 =27.74 =~28.75 -28.64 =27,63 =27.66 =-33.16 -35.71
DLL- 2C.81 19.42 16.81 13,27 12.30 12.33 11.52 6.69 1.29

DLT- 22,96 21,88 19.22 16.00 15.38 15.68 14.82 10.57 6.05

ANGLE
2C =4€,56 =44L,46 =44 .39 ~47,02 -48.,93 -50.58 -46.71 =-49,25 -48.24
3C -38.99 -40.44 =-41,33 ~40,37 -40.89 -40.00 =38.79 =44.97 =-46.30
40 -36.37 -40.88 =36.53 ~39.61 =37.96 =35,46 =-40.45 -41.66 -44.60

50 =37.99 =35.05 =37.,53 =37.,51 =37.42 -33.64 =-36.76 -43.,25 -45.78
60 =35.76 =37.07 =-34.52 ~36.26 =-34,36 -38.49 -41,00 =41,52 -46.10
70 -32,22 -33,16 =33,15 =35.02 =35.06 =37.07.=37.56 =36.90 -42.32
80 -31.60 =32.10 =32.25 -30.22 =29.,11 -29.,08 =-30.47 -36.86 -41.53

DLT~ 22,88 21.83 19,06 16,01 15,19 1552 Thedb6 10.17 5.35

VV LENS= =C.35 =0.14 =0,91 =2.94 =-2.88 =-3,03 =4.97 -10.79 -16.30
DLL= 2C.81 19.42 16.81 13.27 12.30 12.33 11,52 6.69 - 1.29

DLT= 22.88 21,83 19,06  16.01 15419 1552  14.56 10,17 5.35

ANGLE
2C =35.,48 =33,24 =34,67 =37.16 =40.67 =3V.33 =36.89 -46.18 =46.65
30 =33.04 =32.77 =32.,28 =31.21 =-31,57 -32,20 =35.,18 =40.56 =44.25
40 =26,86 =27.046 =27.28 =28.71 =-30.91 =29.91 =31.,95 =-33.92 -38.26
50 =27425 =27.78 =25.17 =29.78 =27.03 =-30,60 =30.33 -32.76 =36.98
60 =28.75 =27.33 =24.,99 =-24.70 =22.16 =25.06 =23.44 -30.55 =-35.31
70 =22485 =20.91 =19.81 =24,43 -22,40 =24,38 =-24.98 -26.25 =-33.98
80 -19.78 -18.86 =-18.35 =18.40 =12.97 =-13.27 =22.30 =-24.61 -28.52

DLT= 22.88 21.83 19,06 16.01 15,19 15,52 14,56 10,17 5.35
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VH LENS= =27,42 -30,68 -28.43 -31,61 =-29.,97 -30,12 -26.82 -34,33 -41,29
oLL- 2C.81 19,42 16.81 13.27 12.30 12,33 11.52 6.69 1.29

DLT- 22.88 21.83 19.06 16.01 15.19 15,52 14.56 10.17 5.35

20 =44.51 =44 ,83 =45,39 -44.94 -49.65 -50,70 =47.55 -45,90 =-53,17
3C -38.06 -39.73 =40,50 -40.04 -40.71 -40,27 =-38.81 -42,57 =-47.78
4C =38,23 -38.92 =38.33 =38.,17 =38.31 =37,48 =42.69 =41,21 =47,.41
50 =33.04 =34.57 =37.14 -40,11 =39.55 =32,50 =37.51 -42,26 =45,33
6C =3€.24 =364,96 -34,70 -36.14 -33.14 -38.16 ~40.48 -41,82 -45,.58
70 ~32.91 =-31.02 -32.,26 -36,44 -35.13 -34.95 =-34.70 -38.80 -43.86
80 =33.53 =32.63 =31.75 =30.72 =-27.45 -28.76 -30.96 -34,22 -37,92

DLT- 22.88 21,83 19,06 16,01 15.19 15.52 14,56 10,17 5.35




Sl Gl e i Sl e T P b e B RS L e i G i

SEA ICE DATA SPRING 1977 EXPERIMENT
DATE=- MAY 22, 1977 SITE- & LOOK=- 2
HH LENS- 1.81 1.97 0.48 =0.29 =0.64 0.37 =-0.34 ~-5.80 -12.05

DEL= . 20.8)  19:42 16.81 13,27 . 12.30 12.3% ' 11.52 6.69 1.29
PLY=. 23,57 22,78 19.83 16,66 16,17 16,66 15,87 12.17 7.19

ANGLE
2C -3C.40 -28.84 -29.26 -30.62 -31.,16 -30.95 -29.05 -34,.30 -38.07
3C =23.62 =28.54 -26.8C -28.18 -26.74 =25.07 =22.97 -31.80 -33.04
4C =27.55 =24.,50 =26.35 =-23.54 =24.,63 =22,96 =25.77 =-31,48 -34.07
50 =2€.70 -25.61 =23.62 -24.,11 =-27.60 =-23,53 =-24,22 -29.79 -35.38
60 -21.88 -20.06 -23.14 -24.52 =-24.20 -23.58 ~26.49 -31,18 -35,44
70 222456 =21.60.721.,35 721,64 720,93 222,31 =21.08 =27.95 729.492
80 =13.19 =15.41 -12.06 =15.11 =16.76 =-17,07? =-15.,28 -20.46 -27.58

DLT= 22,42 22,69 19,44 16.59 16.05 16.19 15.62 11.88 6.44

HV LENS= =25.73 =28.25 =27.74 -28.75 =28.64 =27.63 =-27.66 =-33.16 =35.71
DLL=- 20,81 19,42 16.81 13.27 12,30 12,33 11.52 6.69 1.29

DLT=- 23,42 22.69 19.44 16.59 16.05 16,19 15.62 11.838 6.44

ANGLE
2C -42,50 =44,55 =42,36 -44,18 =-45,37 =41.43 =45,97 -48.05 =-49.70
30 =38433 =36.47 =35.30 =37.76 =35427 =34.47 =34.,10 -38.77 -46,01
40 =36.97 =34,39 -37,06 =-35.,00 =36.31 =33.93 =34,54 =-36.96 -41,.44

50 =33,42 -34.74 -35,01 -34.71 -33,.94 -33,80 -33.,21 -38.42 =-43.71
60 -35.00 =-34.11 -34.,33 -33.82 =-35,61 =30.90 =41.01 =-42.68 =44.77
70 -33.06 29,48 =31.45 -35.93 -30.54 -29.92 =30.92 =38.11 ~-38.97
80 =37.29 =30.65 =29.28 -31.24 =33,64 =29.,43 =25.45 =32,76 =-36.11

DLT= 23,28 22.61 19.06 16.51 15.93 15,7V 15,37 11,60 5.68

vV LENS~- -CQSS -0.14 -0091 -2.94 ‘2.88 -3.03 -4-97 -10.79 -16.30
DLL- 2C.81 19,42 16.81 13,27 12.30 12.33 11.52 6.69 1.29

DLT= 23,29 22.42 19.32 16.32 15.66 15.79 15.12 11.66 5.82

ANGLE
20 =34,22 =33,79 =35.65 =34,27 =34,85 -36.70 -38.35 -40.00 =45.24
3C =28.35 =30.24 =30.47 =30.62 =26453 =27.71 =-28.84 -33.58 =-35.98
40 227454 =26441 “27413 226420 25,55 =26,93 =27,57 =35,90 =39.83
S0 =23,76 =25.83 =25.61 =25.38 =26.56 =22.24 =23.88 =31.94 =36.49 ;
60 =2Ce55 =21.28 =24.99 -24.,44 =25,34 =24,40 -28.59 -30.97 =34.12 4
70 «21.09. 223,08 =23.00. 22,78 =22.56 =22.61 =21.71.+28.62 =29.82 3
80 “14.81 =16.66 =12,44 =16.21 =21.91 =17.66 -19.00 -20.66 -26.36




VH

LENS~-
DLL~-

DLT =

ANGLE
2C
3C
40
50
60
70
80

DLT=~

-27.42
2C. 81

23.13

-35.04
-37.25
=-32.53
-34.08
"3‘000

22.97

-30.68
19.42

22.18

-41.99
-38.65
=34, 39
-32.62
-34,22
-32,28

21.94

-28.43
16481

19.04

-41.23
~-35.66
-34.70
‘33.91
-35030
-31.48
-28.65

18.76

=31.61 =29.97 =-30.12

13.27 12.30

16.07 15,37
-‘2‘58 -104.56
-38.60 =36.88
-3‘.42 "36.35
=35.30 -33.14
-34.55 -35.18
=34.49 -31,.85
-3".75 -28.91

15.82 15.07

12.33

15449

'36.86
-34,43
-33.19
-34.31
=31.51
-29.82

15.18

=-26.82
11.52

164,80

~44.46
"36.85
-35.59
-34‘75
-37.67
-31.38
-29.20

14,48

"'3". 33
6.69

10.68

-48.19
-38.80
=37+38
-38.00
-‘0.96
-36.52
=32.,79

9.69

-‘1.29
1.29

-52.81
-46.95
-45042
44,79
-43,50
-39.99
-41.73

4.80

o
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SEA ICE DATA SPRING 1977 EXPERIMENT
DATE- MAY 22, 1977 SITE= 5 LOOK=- 1

DLL= 22.24 21.23 18.70 15,62 14,43 14,52 13.76 9.06 4,12

BLI=+ 22,52 .21.25 18,92 15.564 15,08 15,31 34,65 10,30 5.91

ANGLE ‘
20 =26€.15 =26,63 -25.87 -28.83 =-26.77 -27.64 -30.,82 -33,58 -37.27
30 =2 3,89.222.89 220,33 26,68 =18.064 =26.,21 22,96 ~3D0.50 =33.86
40 224,01 20,60 =21:.92 =21.83 =18.37 ~19.13 ~19.04 ~23,.93 =32.16
50 =16.39 =-21.34 =-18.26 -18.83 =-19.03 -20.,39 -24.,72 =-23.67 =-24.91
60 =17.94 =16,97 =-18.,38 -20.56 =17.50 -17.50 =-16.81 -22.,11 =-27.83
70 =16.84 =15.20 =-16.60 -15.81 =13.36 =-14.49 -22.81 -23.24 =25.65
80 =12.94 -15,27 =16.,94 -20.24 =-20,08 -19.,82 -22.07 -19,02 -22.,46

{ CLT- 22.53 21,37 18.81 15.49 14,87 15.13 14.38 9.94 5¢35

HV LENS=- =27.13 =25.91 =25.22 =-31.12 -24.70 =-23.34 -26.06 -32.,33 -34.91
DLL- 22.24 21,23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLT= 22.53 21.37 18.81 15,49 14.87 15.13 14,38 9.94 5.35

ANGLE
20 =37e57 =35.96 =37.29 -35.16 =-39.87 -35,04 -38.37 =-44,96 -438,.01
30 23089 232,43 =36,59 32469 =35.61 32,02, 233,12 =3B.71 762,35
40 =3C.83 =30.94 =30.36 =32.55 =31.69 -31.15 =-30.99 =-35.20 =42.39
50 =3C.64 =29.50 =28.17 -28.,24 -32.95 -27.72 =-28.36 =-32.68 =-41,20
6C =28.29 =28.54 -30.43 -28.32 =29.51 =26.9) ~27.82 -35.83 =36.30
70 =26.03 =29.,20 =28.09 =29.73 =29.85 =23.65 =30.28 =34.47 -34.84
80 *30e38 =25.71 <2857 =28.,81 ~28.72d «29,57 =24475 =30.57 =38.33

DLT= 22.54 21,48 18.69 15.43 14,66 14.96 14,12 9.57 4.78

VV LENS- =C.35 2.20 2.52 0.01 1.06 D17 =337 =0.,02 =15.16
DLL=~ 22.24 21.23 18.70 15.62 14.43 14,52 13.76 9.06 4,12

DLT=- 22.24 21.23 18.70 15.62 14.43 14,52 13.76 9.06 4.12

ANGLE
2C =25.30 =28.57 =24,56 =27.73 =27.76 =27.73 -33.,22 =35.17 =42.46
30 =26442 =23.93 =22.36 =25.81 =19.,45 =27.,56 =-27.01 -33.69 -40.88
40 “21.85 =24,35 =22.29 =22.71 =18.33 =23.,12 -18.96 =-28.49 =32.11
50 =20.32 =24,02 =19.65 =20.40 =-20.60 =22,12 =27.,92 =-30.91 -28.31
60 =16.78 =16.41 -20.00 -20.12 =-17.,05 =17.72 =-17.33 =-22.96 =-28.68
70 “2Ce24 =16.58 =16.44 -18.63 =13.83 =-13.90 =21,46 -24.,02 =26.56
8c “F4s73 *18:.85 *15,07 =18,60 220419 =15430 =21,286 =25.78 <2b6.,0

DLT= 22.24 21.23 18.70 15.62 14.43 14,52 13.76 9.06 412
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VH LENS- -28.82

DLL=- 22.2‘
DLT- 22.2‘
ANGLE
20 -37.20
3C =32.02
40 -33007
50 =30.95
60 -29.63
70 -27.95
8cC -28.08

DLT- 22.24

ol e < VAR Vs 79l o S DO N R NG

-28 .34
21.23

21.23

-34 .81
-32.88
'30.95
-29061
-29.66
=26.55

21.23

“25.00
18.70

18.70

-38.74
-34.58
-32.32
-28051
-31009
’29.25
-30.54

18.70

‘28.66 -26003 -26.56 -25-22 -23¢56

15.62

15.62

-3‘.90
-33.‘1
-30.20
’30086
-29.0‘
-31 -06

15.62

10

14,43

14.43

-38.86
-34,.62
-33.01
-34,55
=30.51
-3105‘
-28.84

14,43

14,52 13,76

14,52 13,76

-34.81 -38.24
-32.72 -34.61
=32.01 =33,32
-28,.,82 =29.57
-29.02 =27.17
-28c18 -30"4
-29.69 -31.11

14,52 13.76

9.06

9.06

-45-37
-40.55
-35.70
-33.69
-34.14
-34,30
-32.76

9.06




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE- MAY 23, 1977 SITE- 5 LOOK- 2

HH LENS- 3.21 ‘.31 3.91 2.66 3.30 3.57 1.26 -‘.97 "11.25
DLL= 2¢.24 21,23 18,70 15.62 14,43 14,52 13.76 9.06 4,12

DLT- 23.58 22.12 19.84 16463 16.30 16.65 15.69 11.74 7.27

ANGLE 4
20 -22.89 -23.90 -22.94 -24.48 -24.36 -22,33 =-24,35 -30.70 -33,18 '
30 =2C.18 =21.48 -18.48 -22.32 =-21.53 -19.,65 -22.03 -22,44 =-28.48
4C =1 5.6% *17.92 18,84 18,77 ~V6,24 ~22.23 <22.,72 =23.38 =30.55
50 =17.91 =14.27 -17.33 -20.51 =18.70 -14.,39 =17.22 =-25.71 -28.26
60 =76.82 +15.14 ~15,55 18,54 =15,71 =17.27 =16.,33 =-25.76 =25.56
70 =13.55 =13,06 =15.47 =15.67 =-16.94 -18,08 -20.70 -18.90 =-30.59
80 =11.12 =12.52 =17.72 =16.31 =16.64 =-14.,52 -18.14 -20.36 =-26.28

N I R

Ak

DLT=- 23,43 22.52 19.72 16.79 16.13 16.34 15,47 11.48 6.60

HV  LENS= =27.,13 =25.91 =25.22 =31.12 -24.70 -23.34 -26.06 =-32,33 -34,91
DLL- 2¢.24 21.23 18.70 15.62 14,43 14,52 13.76 9.06 ba12

DLT= 22,43 22.52 19.72 16.79 16413 16.34 15.47 11,48 6.60

ANGLE
2C =31,78 =33,49 -29.77 -29.26 -30.30 -30.29 -29.97 -35.86 =-38.13
30 =3Ce30 =25.32 =28.20 =27.06 =26.17 -25.54 =25.28 =-28.40 -34.64
4C ~27.48 =26419 =25.73 =26.91 =25.76 -24.78 -24.61 -26.82 =-33.25
‘ 5C =26.36 =26,39 =27.63 -26.33 -22.93 -21.99 -~-22.82 =-30.10 =33.75
] 6C =24,57 =24,65 =24 .,66 -25.05 =25.02 -22.54 -24.58 -25.92 -33.48
A 7C «26,68 223,53 =23.26.7223.95 =23.46 =22.88. =R3.07 . =28.13 =32.98
80 =24,87 =24,22 =24,77 =25.08 =25.,19 =23,07 <23.93 =27.67 -32.88

DLT- 23,28 22.91 19.61 16.95 15.95 16.02 15.24 11.21 5.98%:

VV LENS- =(C.35 2.20 2.52 0.01 1.06 el =337 =002 =15,
DLL- 22.24 21.23 18.70 15.62 14.43 14.52 13,76 9.06 4,

DLT=- 23.12 21.86 19.41 16.20 15.64 15.98 15,06 10.44 5.98

ANGLE
20 =21.77 =21.46 =22.02 =-22.38 -22.94 -24.,00 -26.00 -31.24 =-34,95
3C “18.70 =17.26 =15.53 =17.,64 =-20.64 =-19.,86 =-22.04 =24.41 -31,23

4C -17.36 -14,00 =17.,70 =-18.53 -16.83 -18.,68 -20.04 -25.08 =-30.26
50 “17.44 =16.95 =16.76 =19.40 =18,95 =15.,71 =17.69 =21.27 =23.29
60 =12.80 =15.39 =14.62 =20.53 =17.44 -17.85 =16.53 =23.58 =27.76
70 =10.67 =12.84 =13.90 =16.12 =18.03 =16.82 =18.59 =21.24 =28.35
80 =6.85 =11.95 =15.22 =15.37 =15.72 -13.16 =16.12 =-21.36 =-28.31

DLT= 22,95 21.66 19,29 16.00 15.39 15.66 14.73 10.04 5.43




VH LENS- -28,82
DLL~- 22,24

DLT~- 22.95

ANGLE
20 -30.83
30 »2 901
4C -25.87
50 =25.,37
6C =24.79
70 -24,56
80 =22.50

DLT- 22.78

-28,34
21.23

21.66

=-33.35
-28.58
-25.67
-25.23
=26,42
=24 .25
=24 .50

21.47

-26056
14,52

15.66

~28,.60
=264.76
-23,.31
-24.30
=23573
=23.43
=22291

15.34

-25022 -23056

13.76

14,73

=31.35

9.06
10.0¢4

=-36.20

-27.63 =-31,22
=25.79 =-28.25
»25a59% =31.38
=23.64 =27.71
-30.14
-30.70

#2522
"’22.91

14.40

9.63

"00.1 5
4ba.12

S.43

-‘5042
-37.94
=35.27
-35.56
’35.67
=32.96
-34,56

4.88




SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- .21 4431 3.91 2.66 3.30 3.57 1.2 b, 97 =09528 k|
Dhbae 22524 2V 23 18,720 15462 16,43 146,52, . 13.76 9.06 4,12

DLT- 22.26 21.16 18.74 15.41 14.97 15,04 14,16 9.63 5.53

ANGLE
20 =23.79 =203519 72155225594 =25.035 22,83 ~22.55 =80.13:=32,85
3C *23.73 722,98 =12.88 =23.94. 20,63 =208 225,38 226.26 731,31
40 =21.28 =20.14 +18B.32 =22.39 =20.64 =21.52 =23.98 =24.95 =32.00
S0 =22.90 =19.94.=20.54 =19.39 =20.00 =18.97 =19,67 =26.68 ~-31.28
60 =19:94 =17.90 =19.89 =17.40 =20.63 ~1800 =22.04 -22.95 =30.05
! 70 =LAl 222,23 =220 =86.85 =26, 48 722,98 =25550 =30L87
; 80 =139V =128 =17556 =18, 72 17235 =18, 621 =1P92 =726 =285

b= "rddee? 2090 T8l A5 51 Th 76, 14588 15598 9.26 5.10

MY EENS= —27.13:=25.%1 =502 31 A2 =24 700 =23.34 —=26a06 ~32535 34,91
3 BLL= 22424, 21,23 . ABaR0. 35262 Vhabd3. . 16.52.. 13.76 9.06 4,12

3 DETY= . 22227 . 20491 18501 - 4551 1476 14 88 13,98 9.26 Seeilil)

3 ANGLE

2C =29, 72 =264.05 =26.41 30481 =316 =29.46 =29.70 =35.20 ~41500

3C =32.21 -28.,48 =29.89 -28.97 -29.44 -28.14 ~28.84 -32.28 -42.98
4 4C =351.455 =31.28 =27.75 =29.67 =30.02 =27.97 =31.66 33,67 =40.74
i 50 =3C0.06 =28.17 =29.38 -28.84 -28.,27 =-27.,16 =-33.87 =34.48 -37.45
E 60 =30.16 =24.12 =26424 =27.07 =27.67 -27.65 =25.68 -34.72 =37.12
b 70 = 2900 22401652584 2850 =27.67 525,92 =20 a99 23118 237 alb
E 80 =29.09 =28.58 =27.43 =28.08 =29.23 =28.23 =29.86 =32.61 =34.92

DLT= 22.28 20.66 18.67 15.61 14.55 '14.71 S5 T 8.90 bo67

VV LENS= =(C:;35 2.20 2.52 0.01 1.06 0317 =357  =0402 =135 1%6
DLL=. 2242646 2123 18:20. 15462 14:43 14sd2 1376 9.06 4.12

BLY= 22,06 2029518546, 05355  A&58 18465 154,06 9.02 4.65

ANGLE
2C »20630 <1917 =21429 =26430 =23.26 23413 =24 ,.31 *27.56 =34488
} 3C «21.28 =21.,66 =19,17 =25,55 =20,41 =21,80 =25.97 =-27.50 =31.63
i 4 «17:98 =20,03 =20.,92 =21.86 17,16 =19.38 =21.56 =2618 =37«83
; S0 =15.27 =18.06 =19.01 =19.,21 =15,85 =20.29 =21.42 =26.64 =28.67
» 6C *V8:99 =16:45 =17:57 =17487 =18476 =15.72 =22490 “22s54 =314
70 1411 =16,79 =18,57 =18.08 =14,63 =22.15 =23.66 =27.75 =27.94
ar =15.90 =16.14 =-18.68 =14.18 =16.,15 =-18.20 =19.65 . -22.30 =-27.49

ar= 22,00 20,95 18,77 15.35 14,58 14,63 15.76 9.02 4,65

13




VH LENS- -28.82 =26.56
DLL~- 22.24 14.52

DLT- 22.06 14,63

ANGLE
20 -28.64 -28.84
30 =249.37 -28.18
40 -25.84 -29.34
5C =28,18 -29.31
6C =27.93 -29.14
70 -28.98 =25.46
80 -28.31 =27.95
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SEA ICE DATA SPRING 1977 EXPERIMENT

DATE=- MAY 23, 1977 SITE- S LOOK=- &
E
PSS T R e e T e W R e, R R TR R e T e e 3
BEbe: B20ph By 2% VB.7D N8 63 M4 b3 4482 93.76 906 L.17 ;
Sil= 2166 20.50 18,12 $4.81 tE10 14.026- 1330 8.9% 442 :
ANGLE |

20 -25.88 =-26.14 =26.34 -31,09 -24.,06 -25.21 -26.77 -31,03 -35.15

3C 22289 98N 04 221,13 72588 223,13 =22.606 =059 30,21 23447

4C w2072 =21,77 27,40 <22,87 =22.30 =23,20 =19.99 =29.73 =33.91 :
50 =21.66 ~20.02. 220,02 =22.06 20,86 =17.85 =22.29 =28.25 =34.17 4
60 ~18.73 =19.84 =-19.83 -21.55 -18.82 -14.,83 =14,20 -24.06 -34.50
70 2320202400 =18, 00 =1 776 170,20 =15.30 ~20.57 =23.81.-22.98
80 -2C.14 =-19.40 -15.23 -15.07 -14.,78 -18.,49 -23.28 -28.54 -26.87

DLT- 21,64 20.50 18.12 14.81 14,12 14.26 13.30 . 8.93 4o42

HV LENS- -27.13 =-25.91 =25.22 -31.12 =-24.70 -23.34 =26.06 -32.33 ~-34.91
DLL= 22.24 21.23 18.70 15.62 14.43 14,52 13,76 9.06 4.12

DLT- 21.64 20.50 18.12 14.81 14.12 14,246 13.30 8.93 b.42

ANGLE 1
20 =32.50 =-33.60 -34.18 =36.32 -34.01 =35.78 =-36.52 -37.15 -45.63 :
30 -32.02 =31.32 =31.36 =-31.69 -32.82 -31.55 =33.75 -40.51 -44.66
40  =32.21 =31.89 -30.47 -29.28 -30.44 =-30.78 =34.08 -35.92 -44.27
SC =32.56 =-28.90 =32.97 =34,30 -32.37 -30.00 =34.07 -36.89 -42.46 ]

60 =29.21 =-30.15 -30,69 -29.85 -28.68 -30.42 -30.58 =35.06 -44.38
7C =3Ce87 =30.91 =30.35 =31.56 =-28.12 =29.40 =32.,47 =-37.43 ~-40.56
80 =32.02 =324.39 =28,10 =26.00 ~28.64 =-31.15 =33.02 =33,68 =-38.56

DLT- 21.64 20.50 18.12 14.81 14,12 14,24 13.30 8.93 bob2

vV LENS- -CISS 2.20 2.52 0.01 1.06 0.17 -3.37 -0002 -15-
DLL- 22,24 21.23 18.70 15.62 16.43 14.52 13.76 9.06 4,

DLT= 21,64 20.50 18.%2 14.81 14,12 14,24 13,30 8.93 442

ANGLE
2C =25.25 =24,96 =25.33 28,46 =25.95 ~23.42 =26.62 =32.14 =35,37
3C =25.42 #2107 =214u32 =23.26. =22:83 #20.95 =23.36: 31434 =33.09
4C “22.64 =21.,22 =20478 =21.70 =22.26 =24.67 =22.19 =-30.99 -37.07
50 =18.79 =18.76 =18.78 =25.59 =23.04 -21.08 =21,52 =26.47 =-33.89
60 “19485 =17,23 22433 =20418 =16.76 =16.69 =15438 =25.09 =35.70
70 =1%.76 =19.64 =17,54 =20.96 =14.,40 =15.53 =21.65 =21.49 -31.67
80 =17:83 =18,97 =17.20 =14.,92 =13.21 =17400 =25,96 =25.84 =30:39

CLT=- 21,64 20.50 18,12 14.81 14,12 14,24 13,30 8.93 bob2




VH LENS- -28.82
DLL=- 22.24
DLT=- 21,64

ANGLE
20 -34.90
30 '3‘031
40 -31.70
SC »32.38
60 -2G.48
70 =31.45
80 -265.53

DLT- 21.64

-28,34
21.23

20.50

=34,13
=31.54
-31,82
-28,.12
=30.22
=31.74
=31.14

20.50

=-25.00
18.70

18.12

=34,44
»32,6%
-29.83
=31 .23
=30.36
=33.60
-28,47

18.12

‘28.66
15.62

14,81

"35070
=32.22
-30.72
-33.36
-30.87
-32.98
-29.30

14 .81

-26003
214,43

14,12

=35,37
-32.89
o
-31.82
-30.36
=31.56
=31.05

14,12

76

°260 56
14,52

14 .24

-35,96
-31.99
-32.58
-29.38
-28.91
-30.81

14,24

-25.22
13.76

13.30

-35 086
"3‘0'95
-310 Q1 9
-32.94
-34.35
-29.84
-31 «84

13.30

=23.56
9.06

8.93

=37.74
=40.90
=303
=36.13
-37.50
-42,20
=35.74

8.93

S s




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE~- MAY 23, 1977 SITE= S LOOK=- 5
HH LENS~- 3.21 4.31 3.91 2.66 3.30 3.57 1.26 ~4,97 =11.25

DLL- 22.24 21.23 18,70 15.62 14.43 14,52 13.76 9.06 4,12
DLT- 22.33 21.11 18.61 15.09 14.61 14.89 13.99 9.51 5.50

ANGLE
20 =33.00 =28.37 =29.73 -28.36 -26.52 -29.52 -31.,23 -32.,60 -35.96
30 =2€.56 =27.11 =25.55 =26.35 -26.94 -23.27 =-26.05 =27.94 =-38.41
4C =26.46 =25.83 =-28.91 =27.07 =24.72 -22.,73 -24.72 -31.80 -35.65
S0 223427 721,09 219,51 26,10 .=22.,61 =22.95.:=25.26 =30.47 =31.86
60 =26.22 =16.71 =21,16 -21.21 -24.41 -25.71 -21.76 =27.77 =30.50

70 =23.08 17,92 =23.26 =21.75 -22.24 -18.91 -19.84 ~-23,38 -30.63 ;

80 =21.97 =17.98 =19,47 -16.55 =22.07 =-19.03 =19.12 =24.07 =26.10

cLT- 22.33 21.11 18.61 15.09 14.61 14.89 13.99 9.51 5.50 %
:

; HV LENS= =27.,13 =-25.91 -25.22 -31.12 -24,70 -23.34 -26.06 -32.33 =-34.91
! DLL=- 22.24 21.23 18.70 15.62 14,43 14,52 13.76 9.06 4,12 3

DLT= 22.33 21.11 18.61 15.09 14.61 14,89 13:99 9.51 5.50

B sedudicias e o

ANGLE K
20 =43.74 =39.47 =39.24 =40.74 -38,00 -37.46 =39.46 -42.07 -48.03 !
30 -38.27 -37.29 -37.69 -39.04 =34.85 ~35.66 =39.75 -38.89 -44.07 §
40 =37.10 =38.41 =34,28 =-32,54 =33,73 -33.24 =-34.52 -38.80 -43.20
SC =33.75 =33.86 =33.90 =35.23 =31.33 -30.65 =34.53 -37.74 -43.93
‘ 60 =37.65 =34.13 =34.91 =35,88 -32.81 -31.00 -31.51 -35.60 -44.16 i
: 70 . =36.18 =28.30 =31.75 =32.54 =33.23 =34.75 =35.33 =36.72 ~41.55 F

80 =3¢€.34 =33.99 =32.70 -36.27 =31.52 =-28.62 =-31.98 -42.48 =42.56
DLT=- 22.16 20.95 18.46 15.02 14.44 14,71 13.78 Y23 S.14

{ VY LENS= =(.38 2,20 . 2.52 Q.07  1.06 - 0497 =5.,37 ~0.02 =15.16

DLb=" 22,20 23423 18,70 15462 16,83 14,52 13,76 . 9.06 6,12

DLT= 22.16 20.95 18.46 15.02 14,46 14,71 13,78 9.23  5.14 ;
3 ANGLE

20 ~28.48 =27.,43 =27.89 =-25.82 =27.94 =-30.03 =-28.65 -32.01 =356.34
30 -24052 -2‘0.75 -26019 -27009 '27.42 ‘-!4.59 -23.52 -30.10 -36.62
40 =21.36 =23.46 =26475 =24,37 =24,39 -23.05 =-26.07 -34.,58 -36.19
! 5C ~18.18 =19.14 =-18.00 =26.29 -20.47 =-23.,69 =24.67 =-30.15 =31,92
60 =24.39 =16.51 =17.01 =20.12 =-22.74 -20.21 -19.47 -31.10 -30.58
70 =18.90 =16.59 =21.95 =20.03 =20.37 =20,39 =22.38 =26.57 =33.54
80 “17.09 ~17.10 =18.45 =16436 =22.51 =20.14 =19.,02 =-22.15 =24.07

DLT= 22.33 21.11 18.61 15,09 14.61 14,89 13.99 9.51 5.50




VH LENS- -28,82
DLL- 22.24
DLT~- 22033

ANGLE
20 -41.30
30 -35.36
40 -31.92
SC =3 0421
6C =36.55
7C -31.62
80 -3‘.13
DLT=- 22.00

-28034
21.23

21.1

-38.7?7
-36.96
-37.96
=32.53
-34,.39
-29.32
'32.9‘

20,80

-25.00
18.70

18.61

-38.7(0
-37.20
-35.20
'32.36
-35,54
-36.40
-32.67

18,30

-28.66
15.62

15.09

-42.0‘
-37.72
-33.16
-34,11
-35.22
-32.15
-35.88

14,96

14

‘26.03
14.43

14.61

’38.64
=36.25
-34.60
-31.04
=35.41
-30.79

14,27

=26.56 =25.22
14.52 13.76

14.89 13,99

-38.76 -38.92
-36.69 -40.55
-32.83 -35.16
-30.68 -35017
-34.63 -35.23
-33.61 -35.94
-29.97 =33.12

14,52 13.56

=23.56
9.06

9.51

=41,49
-40.75
-38.88
’36. 31
-36. 29
-39.06
-‘0. 0’0

.
3
ks
5
3
}i

b o

sk,




DATE~- MAY

HH

HV

Vv

LENS-
DLL~-

DLT-

ANGLE
20
30
4C
5C
60
70
80

DLT~-

LENS-
DLL -

DLT=

LENS~-
oLL~-

DLT~-

ANGLE
20
30
4C
50
60
70
8c

DLT=

SEA ICE DATA

23, 1977
3.21 4,31
22,24 21,23
21.84 20.64
=31.90 -29.27
=25.97 ~26.43
-25‘21 ‘28.31
=23,49 ~23,64
=21.51 -23,10
-23.67 ~23.03
-19.3‘ ‘17.81
21.84 20,64
=27.13 =25.91
22,24 21,23
21.84 20.64
44,48 =41.46
-36.13 -36.82
~37.36 -34,.85
=364.65 =32.71
-35.71 =-35.46
-32.89 -35.88
~36.90 =-33.95
21,84 20.64
-0.35 2.20
22.24 21.23
21.84 20.64
-27.63 -28.27
-23.29 =24.04
=21.56 =23.66
‘18.52 -22096
-1%.79 -20.80
=16.92 -20.03
-1‘.98 -15080
21.84 20.64

SITE= §

3.91
18.70

18.15

'28.66
-28027
»25.35
’22065
-23.11
=24 .67
'17.27

18.15

=25.22
18.70

18.15

=36.50
=37.03
-33.93
-36025
=32.41
-36.87
=32 457

18.15

2.52
18.70

18415

=27.66
=24.42
-23.84
-19.15
=21.62
=21.37
°16012

18.15

LOOK=-

2.66
15.62

14,89

-30027
=25.27
-23.88
-23086
-21.95
-22.98
-17.21

14.89

=31.12
15.62

16.89

=37.49
=37.16
=34.11
=35.96
=35.71
-36.80
=32.76

14-89

0.01
15.62

14.89

-30.40
-23¢67
-20.92
-22-80
-19.41
=20.85
=15.35

16,89

6

3.30
14.43

14,10

=27.81
=26.06
=23.17
=24 .62
-20.58
-23.72
-19.80

14.10

=24:.70
14,43

14.10

-39.91
=37.00
-36.78
~34.34
=33,47
=34.49
=34,28

14.10

1.06
14.43

14.10

-29.13
=25.17
~21.43
-23.23
~18.39
~20.87
=17.66

14.10

3.57
14,52

14,34

=26,.95
=25.47
'26031
-21.70
-20.26
-20.82
=16:,51

14,364

14,52

14,34

=58.52
-38.71
-33c93
=35595
-34.05
-34.88
-30.76

14 .34

0.17
14,52

14,34

-25040
=25415
=24,56
-20.80
-20068
-17.99
-1‘.75

14,34

SPRING 1977 EXPERIMENT

1.26 -4,97 -11.25
13.76 . 9.06 . A2
13,35 8.67 4,641
-29.89 -3‘.13 -38.71
=26.37 =32.61 =-37,.63
=24 ,60 -36,39 =-34.59
-22.‘0 '26.3‘ '3’0.’08
-26-97 -27.35 -32.16
=22.34 =24.48 -34,.78
-23.09 -24.95 -32.65

13.35 8.67 4.41
=26.06 -32.33 =-34,.91

13.76 9.06 4.12

13.35 8.67 4.41
=39.88 -42.91 =-45,72
-37.84 "2.21 -44.70
-38.02 ~-38.85 =46.44
=33.42 -36.05 =45,62
-37-87 "4.21 -40.54
=35.34 -37.14 -45,.81
=37.14 -38.94 =41,456

13435 8.67 4,41

‘3.57 -0.02 -15.16

13.76 9.06 4.12

13.35 8.67 4.41
=26.76 -38.07 =37.49
-26.86 -31o57 -36.07
=25.66 =29.77 =-35.23
=22.44 =-29.93 =34,63
-24-39 '27.‘5 -31.60
=23.,06 =26.26 =34.07
-22-0‘ -25.48 -30051

13.35 8.67 4.41




VH LENS- =-28.82 =28.34 =-25.00 =-28.66 -26.03 -26.56 -25,22 =-23.56 -40.15
DLL= 22.24 21.23 18.70 15.62 14,43 14,52 13.76 9.06 4.12

DLT= 21,84 20.64 18.15 14.89 14,10 14,36 13,35 8.67 4o.b1

ANGLE (
20 C. 0. 0. 0. 0. 0. 0. 0. 0.
3C C. O. 0. 0. 0. 0. 0. 0. 0.
40 0- 0. O. 0. 0. Ol 0. 00 00
50 C. c. 0. 0. 0. 0. 0. 0. 0.
60 C. 0. 0. 0. C. 0. 0. 0. 0.
70 C. O. 0. 0. 0. 0. 0. 0. 0w
SC C. 0. 0. 0. 0. 0. o. 0. Oo

DLT- 21.84 20.64 18,15 14.89 14,10 14,34 13,35 8.67 4ol

ke

gegi v

40




SEA ICE DATA SPRING 1977 EXPERIMENT

DATE~- MAY 25, 1977 SITE- 6 LOOK- 1

HH LENS~- 5.69 6.09 6.53 5.75 6.52 6.70 3.44 =1,67 <=6.42
pLL- 22.05 21.08 18,43 15.77 14,60 14.81 13.83 8.78 4.48

DLT- 22.05 21.08 18.43 15.77 14,60 14.81 13,83 8.78 4,48

ANGLE
2C =36.24 =37.53 =39.54 -38.40 =-38.36 =-37.52 =-39.61 -42.40 -47.27
30 =36.63 =34,77 =34,78 -35.,06 =35.,65 =36.75 -36,98 -41.14 =44,05
40 -33,56 -32.51 -33.68 -33.,08 -33,14 -33.,68 -31.94 -35.40 -43,26
50 =31,40 -30.33 =-30.34 -33.80 =-33.92 =-29.79 =30.,16 =35.14 =463,65
6C -31.14 =-29.91 =-25.93 -30.,37 -25.85 -27.86 =25.48 -33.14 -37,70
70 -2%.09 =27.16 =29.64 -28.93 -24.83 -27.50 -23.,63 -30.62 ~36.19
8C -26.33 -28.01 =-28.11 =29.,54 =27.,64 -23.,46 =26.34 =35.45 ~36.43

DLT- 22.05 21.08 18,43 15.77 14,60 14,81 13,83 8.78 4,48

HV LENS=- =-23,25 =-24.,13 =-22.60 -22.71 -21.48 -20.21 -27.38 -29.03 -30.08
pLL- 22.05 21.08 18,43 15.77 14.60 14,81 13.83 8.78 4,48

DLT- 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

ANGLE
2C -45,82 =-45.63 -45,54 -43.73 -45,87 -44.,83 -46,90 -50.30 -56.67
3C =42,77 =43,72 =44,26 =43.,18 =43,53 -47.79 =44,16 -47.12 -53.16
40 =40,74 =462,32 =63,16 =42,98 -42.43 -41,59 -42.90 -46.88 -53.18
50 -42.,88 =41.72 -39.,31 =42,24 -43.87 -40.,25 =42.90 -46.05 -50.09
6C =36.26 =41.25 -41,16 =-641.95 =43.20 =41.61 =39.,25 -44.89 -49.76
7C =4C.96 =39.63 -40.21 =39.07 =42.53 =40.45 =41.61 =44.17 -46.61

80 -37.55 =39.36 -38.,98 -640.77 =-39.96 -38,03 =-42.74 =-44,.81 -46.82

DLT- 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4,48

VV  LENS- 3.53 3.98 S.14 3.10 4,28 3.30 =1.19 =6.66 -10.33
pLL- 22.05 21.08 18,43 15,77 14,60 14.81 13.83 8.78 4,48

DLT- 22,05 21.08 18.43 15,77 14,60 14.81 13.83 8.78 4.48

ANGLE
2C =35,02 =33,96 =35.33 =34.,86 =35.67 =33.73 =38.18 =41.69 -46.82
30 =364864 =31.64 =33,37 =32.,62 =32,86 =33.53 =34.66 =41.93 ~-46.11
4C «33,23 =32.,23 =31,67 =353,40"-30.82 ~30.80 =29499 =35409 =41.31
50 =28,06 =27.37 =27,53 =31,46 =32,82 =29.24 =31.03 =35.74 =43.11
60 “26.69 =29.59 =28,24 =28.38 =28.31 =29.51 =24.,74 =36.97 -39.83
7C 529,462 228471 . 231,26 227,15 =23.,95 =26447.223.03 =31.5% 238,87
80 «23,81 =28435 =30.75 =30.71 =26.82 =24411 =26.,96 =33.76 =35.87

DLT- 22.05




] VH LENS=-
oLL~

DLT~

ANGLE
2C
30
40
50
60
70
80

DLT~-

-24.94
22.05

22.05

=L6€,45
-‘»C.ZS
-41,.96
-36.24
-‘2.33
-38.69

22.05

-26.56
21.08

21.08

-47,.99
-42,60
=41,45
-41.03
-40.72
-39.05
-38.17

21.08

18.43

18.43

-44,86
=43,.75
-40.15
=41,.57
-40.77

18.43

15.77

15.7%

-41,.39
-41.26
-41,17
-40.24
-40.87
=39.89
-39.61

15.77

'22."‘
14.60

14.60

-46.28
-43,83
-463,92
-44 .45
=45.34
-45,32

14,60

4%

g
14,81

164,81

-46.50
-46,.98
-42,24
=42,.46
-42,33
-40,48
-42,82

14 .81

-23 004
13.83

13.83

-‘07078
‘46.88
-43,24
-41,76
=-41,57
-43,57

13.83

-30. 20
8.78

8.78

"9.11
=48.63
-47.43
-‘6002
~47.,67
-45.94
"46066

8.78

-57.28
=52.57
-53.58
-50.28
-50.98
-48.77

b.438

‘1'-&'-’ A

T

S et

gl s i




T

SEA ICE DATA SPRING 1977 EXPERIMENT
DATE=- MAY 25, 1977 SITE= 6 LOOK- 2

HH LENS- 5.69 6.09 6.53 S-?S 6.52 6-70 3-44 -1167 -6.42
DLL- 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLT= 21.46 19.95 17.65 14,47 13,70 13,72 12,70 8,03 3.76

ANGLE
20 -36.86 =39.23 =-39.31 ~38.87 =-39.14 =37.16 =-39.90 -42.,15 =-47.82
3C -35416 =35.17 =35.80 =36.66 =35.63 =-34,71 -34.81 -40,56 -44.65
4C =33,05 =34,26 =33,16 =33,41 -34.50 =32.14 -36.67 -40.28 -44.37
5C =31.04 =32.04 =33.27 -35.08 -33.80 -33,33 -33.41 -37.36 -42.65
60 =32,30 =32,79 =33,77 =32.65 =32.60 =33,48 -33.76 =-40.44 -40.44
70 =33.35 =34.06 =32.79 -32.23 -34.,81 -31,85 -36.85 =-35.15 ~44.10
80 -31.08 -25.08 -30.,62 -32.60 -32.88 -30.50 -34.98 -37.29 -39.88

DLT=- 21.46 19.95 17.65 14,47 13,70 13.72 12.70 8.03 3.76

& HV LENS- =-2232,25 -24,13 -22.60 =-22.71 -21.48 -20.21 -27.88 -29.03 -30.08
\ pLL- 22.05 21.08 18.43 15.77 14,60 14,81 13.83 8.78 4,48

DLT=- 21.46 19.95 17.65 14,47 13,70 13.72 12.70 8.03 3.76

ANGLE
2C =45,35 =45,91 -46.34 =45.75 =-51,07 =-51.99 -48.96 -50.75 =56.72
30 =42.01 =46.71 =44.09 -464.81 -46.00 -47.37 -47.03 -48.34 =54.77
4C =42.91 =42.81 =45,66 -44,65 44,34 -44,83 46,19 -47,26 -52.83
50 =42.54 =42,46 =44,.46 =43.09 -42.85 -43.03 -43.46 -45.41 -51.28
60 =43.35 =43,57 =40.94 =41.95 =42.54 =42.97 =43.03 -44,.60 -52.23
7C =41.91 =37.55 =40.18 =42.05 -44.19 -43.87 -45.62 -44.29 =-50.69
80 41,03 42,91 =43.,74 =43.65 -42.89 -41.92 -44.35 -45.78 =-47.00

DLT= 21.46 19.95 17.65 14,47 13.7C 13.72 12.70 8.03 3.76

VV  LENS~- 3.53 3.98 5.14 3.10 4.28 3.30 -=1.19 <-6.,66 -10.33 :
DLL- 22.05 21.08 18.43 15.77 14.60 14,81 13.83 8.78 b.48 b

DLT=- 21.46 19.95 17.65 14,47 13,70 13,72 12.70 8.03 3.76

ANGLE
2C =37.30 =40.,38 =39.35 =39.59 =42.16 =40.29 -41.94 -45,42 -50.93
3C =35.99 =36.08 =37.10 =37.41 =35,48 =35.,39 =36.89 =43.52 -48.16
4C -33,54 =-34.,20 =-33.85 =-34,67 =36.19 =37.35 -40.08 -42,32 =47.02
5C =33.87 =32.80 =35.46 =35,84 =38.,51 =32.25 =42.40 =-40.31 -44,78
60 -32.55 =30.31 =35.80 =33.90 =33.40 =37.88 =34.24 -40.65 =62.51
1 70 «32669 =34,27 =32.01 =31,32 =32.,78 =30.89 =37.38 =37.51 =45.51
4 8c =32633 =26.49 =30.97 =36416 =32.39 =31.,49 =35.41 -38,36 -40.93

DLT= 21.46 19.95 17.65 14,47 13,70 13,72 12.70 8.03 3.76
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VH LENS- -24094 -22l3? ’22.57 -22-81 "21.42 -230010 -30.20
pLL=- 22,05 18.43 15,77 14.60 14.81 13.83 8.78

DLT=- 21,46 17,65 14,47 13,70 13,72 12,70 8.03

ANGLE
20 -45,28 =46.67 -45,33 ~48.96 -50.81 ~-48.41 -52.57
3C -43,04 =44 .36 =44,01 =45.47 =-50.39 =45.,26 -50.59
40 -42,25 -44,22 -44,18 -45.58 -45.,38 -45.26 -48.39
SC ’41.‘0 -’03.73 -‘2.60 -42.76 -43.35 -43-’5 -47'15
6C -41,93 =41.69 =42.10 =42.34 -42.,75 -45.10 -47.36
7C =42.,04 =39.51 =42.31 =44 .38 =43,77 =44 .74 ~46,94
8C -42.,15 =64.39 42,97 -42.37 -42.35 -46.84 -47,.98

DLT=- 21.46 1765 14,47 13,70 13.72 12.70 8.03




SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- 5.69 6.09 6.53 5075 6.52 6.70 3.44 -1.67 -6.‘2_
pLL- 22.05 21.08 18.43 15.77 14.60 14,81 13.83 8.78 bo48

DLT- 22.60 21.22 18.73 15.60 15.19 15,66 14.37 9.80 6.04

ANGLE
2C =35.75 =34.57 =-35.69 =39.46 -36.90 =36.95 =37.19 ~41,.99
30 -33.03 =33.41 =-34.10 =35.59 =-34.29 -33.13 -36.89 -37.97
40 -33.60 =-32,01 =-33,45 -34.,34 -32.04 -33.39 -32.,29 -37,22
5C =30.93 =31.27 =31.35 -31.55 =32.70 -29,95 =33.25 =36.11
60 -31.74 -30,74 -31,66 -32.38 -30.83 -27.,26 =31.46 -35.98
7C =26.71 -26.84 -26,39 -31.89 -31,00 -30.18 -32.,49 -35.18
80 -28,37 -25.89 -27.98 -28.70 -25.40 =24 .48 -24 ,26 -33,.83

DLT- 22.26 20.69 18.34 15,15 14,64 15.07 13,73 8.97

HV LENS=- =23,25 =24.13 =22.60 =22.71 =21.48 =-20.21 -27.88 -29.03
DLL- 22.05 21,08 18.43 15.77 14,60 14.81 13.83 8.78
DLT- 22,26 20.69 18.34 15,15 14.64 15.07 13,73 8.97
ANGLE
3 20 -42.82 -43,38 -42.,22 -43,32 -45.28 -45.,02 =45.50 -46.33
s 30 =41,67 =42.63 =41.18 =42.03 -44.31 -42.19 -45.96 =44.16

4 40 =4C0.29 =39463 =41,80 -43.24 -40.90 -40.21 -42.61 =44,.77
- 50 -40.49 -40.88 -40.89 =38.52 =41.07 -40,34 =-41.,49 -44.28
60 =40.30 =34,68 =-38.56 -40.51 =40.69 ~40.70 =-41,46 -43.09
70 -41,36 -37.52 -40.,13 -40.39 -41.98 -36.22 -40.81 =-43.07
&0 -4C,46 -38.76 =-35.11 =40.58 -41.60 -39.,22 -39.38 =-43,13

DLT- 21.92 20.16 17.94 14,69 14.09 14,48 13.09 8.14

VV  LENS- 3.53 3.98 5.14 3.10 4,28 3.30 -1.19 =-6.66
DLL- 2¢.05 21.08 18.43 15.77 14.60 14,81 13,83 8.78

DLT‘ 21.92 20.16 17.94 14-69 14.09 1‘-‘8 13-09 8.14

ANGLE
20 =35,12 =34,21 =34,10 =36.37 =36.47 =-33,12 =36.27 =42.42
30 =31.70 =-32.46 -34,69 -37.09 -33.79 -33.01 -36.17 -38.48
40 -33.31 -30.66 -31.69 -33.7‘ -3‘a49 -33.43 -32.32 -37.09
5C -3C.49 -30.81 =-32.,644 -31.10 -32,24 -31,60 -34,09 -38.77
60 =29.68 =30.13 =<29.98 =32.28 -32.21 =-31,39 -30.94 =37.17
70 =28,73 =29476 =25.89 =30.89 =30.03 =28.77 =32.87 =-36.49
80 «26.93 =27.39 =29¢55 =29.59 =29.62 =27.81 =27.09 =-332,.66

DLT=- 21,78 20.00 17.76 14.49 13.98 14,38 12.99 8.25

oL s e el
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VH LENS= =-24,94 =26.56 =22.37 =-22.57 =-22.81 =-21.42 -23.04 -30.20 -35.32
DLL- 22.05 21.08 18.43 15.77 14,60 14.81 13.83 8.78 4,48

ANGLE
20 -42.94 “43.15 -‘2.68 -41071 -46.82 -105007 -46.72 -50'02 "SS.S‘ ;
30 =42.44 =43,67 =42.48 =41.99 -44 ,36 -43,46 =44 ,67 -47.34 -51.17 ;
40 =4C.44 =39,96 -641,09 -40.68 =41.44 -41,10 -42.83 -45,61 -48.97 i
50 =41.57 =42,48 -42.50 -39,711 -43,98 -40,57 -41.,12 -43,19 -48.38 4
60 -3%9e71 =35.96 =-39.72 =39.57 -40.85 -41.16 -40.,69 -45.78 -49,6¢ i
70 =39.26 =37.24 -40.87 -39.88 =43.14 -39,90 -42.38 -43,81 =-47.15 o

80 -38.23 =-38.,22 =-37,88 =40.37 -41.97 -38.96 =39.47 -44,64 =47.61

DLT= 21.63 19,83 17,57 14,29 13.87 14,27 12,88 8.37 4.57
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SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS~ 5.69 6.09 6053 5-75 6.52 6.70 3.4‘ '1.67 -6.42
DLL~ 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4,48

PLTI=: 21.62 19,846 17.55 14.29 13,77 14,25 12.85 8.24 4.38

20 =37.96 =38.,61 -40.35 -41.35 -39,27 -40.81 -42.20 -43,89 -48.12
30 =39.53 =37.03 =40.11 =35,62 -36.71 =36,27 =38.15 -41.43 =46.50
40 =34.95 -33.45 =-33.68 -37.00 -34.60 -36.91 -37.85 -41,41 -47.98
SO =34,33 =35.,17 =35.13 =34,52 -34,71 -36.32 =-39.42 -39.31 -47.00
60 =32.66 =34,24 =34,20 -34.65 -34,86 -37.62 -36.88 -40.54 -44.69
70 23323 236,15 30,77 736413 ~30.82 =33.62 =33,19 ~38.72 =43.09
80 =27.20 =-21.94 -25.83 -30.03 -23.64 -23,44 -25,55 -35,24 -40.70

DLT= 21.57 19.60 17.31 14,06 13.48 13.89 12.47 7,57 3.61

HV LENS~ =-23,25 -24.13 -22.60 -22.71 -21.48 -20.21 -27.88 =-29.03 -30.08
bLL~- 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4,438

DLT~- 21.57 19.60 17,31 14.06 13.48 13.89 12.47 7.57 3.61

ANGLE
20 =43,54 =43,46 =46.70 =43.56 =47.97 =67,57 =-51.68 =-54,74 -54.,03
30 =42,09 =43.10 =42.95 =41.55 =45.63 -46.86 =45.77 =50.97 =55.97
40 “43,17 -42.87 =42.59 =43.16 -42.58 -42.58 -45.62 -50.60 =-55.26
50 =39.64 =42,68 =43.47 -41.64 =-43.25 =44 .76 -64.92 =50.46 =53.29
60 =36.,47 =-39.69 -41.,79 -38.21 -644,76 =41,48 -42.84 -47,.54 =-52.07
70 '36.85 -39.58 -40.85 -41.65 -41090 -43.?6 -42.18 -46.97 -49.80
8C =4C.90 -41,18 =41,35 =42,62 =41.79 =41,46 -44.,00 -44,83 =-54.12

PAT= - 21.51 139,36 17,07 13483 13,18 13453 12409 6:90 2.83

vV LENS~ 3.53 3.98 5014 3.10 4.28 3.30 -1.19 -6.66 -10.33

2 DLL~ 2¢.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4,48

i DLT~ 21.51 19.36 17.07 13.83 13.18 13.53 12.09 6.90 2.83
ANGLE

20 =36.80 =39.78 -42.06 =-41.92 ~42.51 =43.80 =46.60 -50.78 =-50.24
30 =37.,24 =37.20 =38.22 =37.71 =-37.71 =40.50 =44.01 -44.21 -50.54
40 =36.88 =34,48 =-36.35 -38.,23 =37.61 =36.06 =41.74 =-43,74 =49,.56
5C =35.37 =35.56 =34.,49 =35.78 -38.43 -36.10 =36.92 =-43.01 -48.44
60 =35427 =32411 =34,58 =36.57 =-33.98 =37.91 =38.45 -41.05 -46.04
=33.17 =32.17 =32.00 =33.53 =32.28 =34.88 =34.74 -41,88 -45,.29
80 =83 =2Ts80 *20.07 =283V =23,€Y ~2lo 1T =e0:87 =“37.36 =3TsV2

T
~
o

DLT~ 21,28 19.12 16.89 13.59 12.86 13.13 11,72 6.33 2.06




VH LENS=
oLL=-

DLT~

ANGLE
2C
30
40
5C
60
70
80

DLT~-

22.05

21.28

eh 4 4%

“1.70
“2.90
"1.53
=-32.34
-61008

21.04

=22.57
Be: 108 7 s

13.59

‘400 59
-‘0.10
"‘00.20
"100030
°40.54
=40.,13
-39.99

13,34

-22.81
14.60

12.86

-48-70
-46,.00
-46.15
-45.50
-45.15
“6‘00‘0
"6 003

12,53

3442

14 .81

13.13

-‘8060
'67.24
-43.15
-46018
-“5029
‘40.48
-39.94

12,74

-30.20
8.78

6.33

-53,11
-51.33
-51,.53
'50.80
"07. 53
‘SO.‘Z
"‘7. 72

S.77




SEA ICE DATA SPRING 1977 EXPERIMENT

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

HH LENS- 5069 6.09 6.53 S.?S 6.52 6.70 3.“ -1.67 -6.‘2
pLL- 22.05 21,08 18.43 15,77 14.60 14.81 13.83 8.78 4,48

DLT= 2C.79 19.02 16,67 13.517 12.83 12,92 11,40 6e 94 2.98

20 =46.59 ~47.,17 =43,78 -43.69 =43,27 -43,20 =46.58 =467.57 =55.46
30 =45.81 ~40,77 =42.18 =41.41 =39.58 =36.95 =41,09 =-45.,22 =-48,.45
40 -36.81 =41,39 -35,64 -37.16 =35.66 -34.02 -38.08 =-44.51 =45,24
50 =4Ce29 =36.,60 =33,85 =29.95 =31.03 -31,20 -36.33 =-43.30 -45.37
60 =34,73 =33,77 =37.38 =36.14 =34.71 =30.16 =35.,56 =-35.06 =-47,5¢4
7C =37.00 ~35.43 =32.42 =34.,12 -28.68 =36.29 =41,96 -38.,55 =49,55
80 =29.23 =29.62 -26.56 -30.94 -28.60 =-35,54 =35,28 =-32.50 =-41.55

DLT= 2C.64 18.88 16,56 13.38 12,64 12.79 11.27 6.39 2.22

HV LENS= =23.,25 =-24.13 =-22.60 -22.71 -21.48 -20,21 -27,.88 -29.03 -30.08
DLL- 22.05 21.08 18,43 15.77 14.60 14.81 13,83 8.78 4,438

DLT- 2C.64 18.88 16.56 13.38 12.64 12.79 11.27 6.39 2.22

ANGLE
20 -56.63 =59,83 =-58.57 -42,03 -61.00 =64.20 =58.21 =53.73 =57.76
30 =54.50 =52.88 =52.82 -42,69 -56.64 =57.,47 =-57.,52 =53.50 -57.00
40 -54,11 =53.,98 =53.,96 -42.,16 -47.08 =-52.,31 =55.66 =53.48 =-56.96
50 =46.51 =46,67 =51,22 =44,52 =-46.39 =51,93 =53.05 =54.02 -56.60
60 =47.01 =465,43 =48.37 =42,66 =46.57 =47.06 =54,46 =54,25 =55,43
70 ~48.29 =46,42 =44,24 =43,11 -46.30 =46.23 -50.34 =56.73 =55.06
80 “42,39 =46.69 =64,35 -61,09 -48.58 -43,38 -47,13 -52,23 -53.56

DLT= 2C.49 18.75 16.44 13,24 12.44 12.67 11,14 5.84 1.45

VV  LENS~- 3.53 3.98 5.14 3.10 4.28 3.30 -1.19 =6.66 -10,33
DLL- 22.05 21.08 18.43 15,77 14.60 14,81 13,83 8.78 b8

DLT= 20.49 18.75 16.44 13,26 12,44 12,67 11.14 5.8¢6 1.45

20 “56480 =55.67 =49.59 =42,37 =58.,72 =57,63 =56.28 =52.90 -56.84
30 =48.03 =45,31 =40.90 =41,64 =-50,74 =50.98 =54,06 =53.96 =56.24
40 “42.47 =47,62 =661 =41,64 =42.35 41,42 ~46.98 =51.99 =56.71
50 “63,94 =45,83 =45,10 =39,28 =42.74 =44 .87 =51,50 =51.62 =-53.15
6C “36.94 =40,29 =42.,31 =39,03 =47.71 =41,33 =47,24 =51.29 =55.58
70 =38,09 =38.09 =40.65 =39.31 =38.57 =42.36 =43.81 =50.77 =55.79
80 =32.45 =34.75 =33,18 =38.21 =36.85 =38.91 =44 .25 =-42.88 -53.16

DLT- 2C.35 18.61 16.31 13.03 12,17 12.34 10.56 5.50 0.80

S -




VH LENS~-

. DLL~-
DLT -

ANGLE
20
3C

40
SC
60

-7C

80

DLT~-

~264.94

- 22.05
2C.35

-63.45
'57.61
-56093
'SC.32
-SCQ33

-45.50

“7.68
2C.21

=26.56

21,08

18.61

=62.12
=57.55
’53059
-53.19
=43.,51

18.47

-22.37

18.43

16431

-62.23
"6.83
-58,.25
=564.22
-49,10

-47.32

-45,75
16.18

-22.57

15,77

13.03

‘39058
-39.67
-‘0.06
"0.31
'60.13
=39.97
‘40.16

12.82

-22.81
14 .60

12.17

-64,.38
-60.39
-58011
=564.55
-57.08
-54.,38
"‘8.91

11.90

‘21;‘é
14,81

12.34

-65026
-63'63
-59.55
-57.86
-5708‘

-51'69-

-51 .23
12,01

-30,20

8.78

5.50

-56079
=56,49
-54,63
=53.36
-53.55
-53.,12
‘52.10

5.16




DATE= MAY

HH LENS~-
OLL~-

DLT~

ANGLE
20
30
4C
5C
60
70
8cC

DLT~-

HV LENS-
DLL~-

DLT~-

ANGLE
20

40
5C

7C
80

DLT~-

VV  LENS~-
DLL~

oLT-

ANGLE
2C
30
40
5C
6C
7C
8C

OLT-

SEA ICE DATA

28, 19727
4,15 4,68
21.54 19.81
21.54 19.81
-3C.29 -28.12
-27.71 =-31.00
=-29.47 =-27.00
“26€.67 =27.13
-25.38 =-22.64
-1é046 -17054
21.36 19,59
-24,79 =-25,.54
21.56 19.81
21.36 19.59
-45,34 -43,78
-‘2.90 "1010.89
-43,60 -43,81
'41.‘6 “2.22
=41.66 -43,25
-36.88 -38.01
21,17 19,37
1.99 2.57
21.56 19.81
21,17 19.37
-36022 -35061
=34.,20 =35.45
'32.56 -33.11
-36050 -3‘032
-26060 -32016
=32.57 =24.66
-26052 -,9008
2C.88 19.0¢4

SITE- 7

5«74
17.72

17.72

-28.82
-30.43
-28.83
-28160
-25.71
-20.16
=-17.74

17.49

-23.39
17.72

17.49

““.47
=44 .41
-43,22
=45.25
=44 46
-‘2018
-‘1 . 71

17.26

4,35
17.72

17.26

-37.06
-35.63
‘32.‘9
-31.21
-31.27
-25.28
’18.54

16.86

LOOK~-

b.92
14.72

14.72

-27.64
-30.56
-29.62
=25,.40
-28.05
-23.90

14.64

°23.54
14.72

14.64

'41.’7
-‘1083
‘61-49
-42.,58
-38.74
-41.42

14,56

2,27
164.72

14.56

-34.79
'33.75
-33.74
-33.15
-33003
-30062
-19.50

14,12

SPRING 1977 EXPERIMENT

1

5.65
14.13

14,13

-27-64
-27'34
-29.45
-27.,53
'2‘.00
=26.74

13.89

-22.35
14.13

13.89

-42,.61
-41,23
-41.05
-42.00
-40.01
-39.83
-39.84

13.65

3.41
164,13

13.65

-35033
-3‘.15
-31.71
-31.66
-30-60
-29.07
-19.89

13.19

S.49
14,26

14,26

-28.07
-28057
-26.57
=24 ,57
=24 .44
=25.83
‘18.45

13.98

-23,43
14,26

13.98

-41,.83
-4°¢19
-41.98
-‘0.48
-39.86
-38,.90
-39.58

13.70

2.09
14,26

13.70

-32.54
-32.17
-32054
-33.80
=31.13
-30.05
-20031

13.32

-30.80
=29.79
-2‘.87
-30.23
-24,.95
-25.88
-19.84

12.88

-24.54
13.17

12.88

-42.64
-‘3-28
-42.85
-39.94
-39.09

12.59

~1.85
13.17

12.59

-36.83
'35-3‘
-33,40
-35042
-29.88
-30.83
-25039

12.11

-32.85
-33.68
=32.90
‘31.61
-28039
-24,54

7.67

-30.69
8.14

7.67

-46,72
464,78
-45.84
-‘6.98
‘45.77
-43072
-63.18

7.20

-8.32
8. 16

7.20

7.29
3.82

3.82

-40069
~37.29
~37.95
~34.67
~37.45
~33.47
-32052

3.47

-11.20
3.82

3.13

-45,23
-‘5077
-‘1c97
<43.06
-‘1059
-38.60
-370‘9

3.064

.
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VH LENS-

DLL~-
DLT =

ANGLE
20
30
40
50
60
70
8c

DLT~-

-26.48

21,54
20.88

°‘7.08
"6061
-“-61
-“061
-‘6.87
-‘3"0
-‘2.7‘

20.58

-27.97
19.81

19.04

-45,30
“8.19
"7.04
-‘3058
-43,68
'65.3‘
-38.97

18.7

'23.‘7
17.72

16.86

“7.53
°45.39
'46.32
=46.94
-‘4088
-‘1.‘7
-38.08

-26.40
14.72

14,12

-40-88
’39.49
-40,78
-‘1050
-‘2018
~-38.89
-37055

13.67

-23.68

14.13
13.19

-6‘009
"2.36
-44.92
-42.25
-38.21
-‘2.1 S

12.72

‘2‘066
14.26

13.32

-41029
°43.16
-43068
-41.31
~39.45

12.93

-23,70
13.17

12.11

-44.18
’63.37
’45.87
-‘4.13
9‘1.7‘
’43.28

11.63

-31,86

8.14
7.06

-50030
-46050
-48.60
-47015
-‘9. 70
-‘4.39
-4500‘

6.91

-36.19
3.82

3.04

=52.92
-51.86
=-52.78
-51.86
-52077
-53.30
-‘6089

2.95




SEA ICE DATA SPRING 1977 EXPERIMENT
DATE- MAY 28, 1977 SITE- 7 LOOK~ 2

DLL= 21,54 19,81 17,72 14.72 14,13 14,26 13.17 8.14 3.82

DLT- 20.92 19.11 16.84 13.92 13.36 13.81 12,64 8.20 4,29

ANGLE
2C -3C.00 -29.28 -29.09 -32.18 -29.05 -29.13 -31.85 -33.88 ~-37.21
30 -29.05 -30-67 -23.16 -2‘0.89 -28073 -27010 -29.6‘ -30.78 -34092
40 «30e40 =27.59 =25.25 =27.36 =28.61 =26.73 =27.35 =-30.32 =-34.10
50 =27435 =27.04 =27.17 =25.63 -24.08 -26.83 =27.61 =27.75 =-35.60
60 28,04 =25,52 =24,22 -25.90 -24.99 -24.21 -27.00 -30.25 -31.07
7C =27e87 =27e459 =27.36 =24.72 -23.89 =-21.18 =22.94 -30.68 -33.,58
80 -25.21 =22.00 =19.85 ~21.73 =26.19 =-12.81 =-15,46 =-24.62 =26.70

BLY= 20,71 18.84 16.56 13,56 1291 13,35 12.13 7.44 3.30

HV LENS= =24,79 =25.54 =23,39 =23.54 =-22,35 =-23.43 =24.54 -30.69 -30.95
DLL= 21.54 19.81 17.72 14.72 14.13 14,26 13.17 8.14 3.82

DLT- 2C.71 18.84 16,54 13.56 12.91 13.35 12.13 744 3.30

ANGLE
20 =43,746 =44,84 ~42,41 -41,55 =461.33 =-39,93 -41.45 -46.53 -52.58
30 -43,00 =43,.94 -42.02 -37.20 =39.44 -40.01 =41.01 -43.67 =-50.07
40 ~42,68 =42,06 =37.36 -40.85 -40.96 -38.93 -40.26 =-44.70 -50.61
50 -43,68 -38.50 -41.,14 -38,68 =41,.95 -38.80 =-41.99 -45.34 -50.22
60 “42.96 ~44,69 =40.36 =41,15 =41,70 ~41.29 -39.06 -44,27 -48.50
4 70 =42.60 =43.41 =40.02 -41,34 =45.32 =-41.21 =-42.59 -46.99 -47.69
80 =42.41 =61,05 =39,10 -644,34 =-42,26 =34,.54 =38,76 =45.,20 =44.60

E DLT= 2C.49 18.56 16.24 13,20 12.46 12.88 11.63 6.67 2.30

DLL=- 21.54 19.81 17.72 14,72 14,13 14,26 13,17 8.14 3.82

ANGLE :

20 =3€.16 =35.68 =35.35 =33,99 <33.93 =34,87 =34.,10 -39.92 =43.19
30 =32.56 =32.53 =32.35 =33.78 =30.95 =31.65 =35.44 =36.54 =4(3.84
4C «33,73 =32.32 =35.59 =-30.,72 -28.88 -29.98 =32.34 =35.264 -43.75
50 =39.,10 =29.63 =30.34 =29.68 =32.,96 -26.91 =-31.00 -37.34 -42.98
60 “30.96 =29.52 =30.89 =25.51 =25.82 =25.97 =27.89 =34.,79 -36.23
70 ~30.43 =29.51 =29.81 =30.,74 =27.89 =22.,42 =31.98 -28.91 =37.76
80 =25.30 =32.,24 =27.81 =24,91 =29.94 =22.07 =22.41 -24.01 =-28.49

oLT- 2C.24 18,30 16.00 11,93 12.12 12.50 10.88 5.99 1.27




VH LENS-
DLL-
DLT~-

ANGLE
2C
3c
40
50
60
70
8cC

OLT~-

-26.‘8
21.54

20,24

-‘!.37
-‘3022
-‘3.1’
-43,05
"3-87
-‘2077

15.99

~27.97
19.81

18.30

"5.‘2
“5036
“3.7‘
-39.72
-44092
=44 97
-‘1¢S1

18.03

-23,17
2.2
16.00

-43.58
-41.92
-39.10
=43.,11
-42,44
~42.36
-37.03

15.75

=26.,40
14,72

11.93

-37.85
-38-03
'38.86
-38.02
-39.35
-38.65
-40.29

10.66

-23,68
14.13

12.12

'62.89
‘41.12
-46009
-44 .31
-65009
41,99

11.78

W

-24 .64
14.26

12.50

'40.02
-39.60
-41.19
'40.9‘
3773
~43.84
"0043

12.13

B

-23.70
13.17

10.88

-42,76
-41.82
‘42-38
-42.44
-41.35
-63.36
=~39.75

10.13

-31.86
8.14

5.99

-48,.36
“7.00
-“.88
-660?‘
-45033

5.30

’36019
3.82

1.27

-53.13
-52.68
-50.60
"9.68
-51020
-‘6026

0.23




SEA ICE DATA SPRING 1977 EXPERIMENT

ke

DATE- MAY 23, 1977 SITE- 7 LOOK~- 3

¢
!
NI CLERES . 5 9S  h.68 0 5.0 K92 B.S S.09 200 3.3 DY "

DAL= 21.56 19,81 17:72- 14.72 14,13 14<26 1317 B8.14 3,82
DLT= 16.97 18.14 15.71 12.68 11.99 12.38 10.59 6.25 2.16 :4
ANGLE 4
20 -31.18 =30.14 =29.92 =27.35 =26.65 ~27.64 -28.89 -33.30 -38.85 :

3 30 =31.01 =27,20 26,65 =27.72 =29.46 =27,03 ~2B.15 =31.34 =36,67 4
‘ 40 =28.10 +30,45 =29.72 =30.,20 =26.95 =23.92 =~30.69 -34,52 -37,.64
: 50 *24.97 =29.86 =24.75 =29.74 =30.15 ~25.,93 -34.67 -30.62 ~33.57
: 60 -2%.75 =26,.82 -28.,03 =-22,45 -25.82 -23.,00 =-26.22 =34.,50 =34,45
7C 220,28 . 221,88 22,06 ~27.%1 =22.05 =221 =29.81 =29.32 =35.11
8C ~2C.83 -24,73 =18.84 =19.96 -16.56 -22.20 =-21.53 -22.96 -28.40

DLT- 19.80 17.99 15.59 12.48 11.70 12.08 10.19 5.64 1.1

e, s
&

HV LENS~- ‘24.79 -2505‘ -23.39 -23054 -22.35 -23-43 -24.5‘ '30.69 -30.95 ;
DLL= 21,54 19,81 17.72 14,72 14.13 14,26 13.17 8.14 3.82 4

: pLT- 15.80 17.99 15.59 12,48 11,70 12.08 10.19 Se«64 1.11 ;

j ANGLE 3
2C =42.24 =44,27 -63.13 -38.49 -40.63 -39.,61 =-42.20 -47.,19 -52,08 :
30 =41.65 =44,65 =41.,55 =38.,37 -42.66 =-39.02 -41.34 =-44.52 -49.33 .
40 =43,75 =42,21 =41.58 =461.,35 =41.45 =40.01 -41,04 -44,.74 -46,.75

L 5C =44,32 -40,78 =38,25 =39.,77 =-41.68 =-40.,45 ~-41.81 =-45.61 -51.00 4

| 60 =62,86 =39.,91 =42.12 =39.,47 =-39.54 -39.46 -40.95 -43.97 -47,.52

i 7C =42.90 =41,59 =40.79 =-39.59 =41.42 =39,78 =37.94 -43.14 -47.32 4

g0 41,12 -39,32 =40.48 =460.57 =37.67 =-34,00 -38.11 =41.,32 -46.14
DLT- 19.62 17.83 15.46 12.27 11.41 11.78 9-?9 S¢03 0006

i
| ]
‘ VV  LENS- 1.99 2.57 4,35 2.27 3.41 2,09 -1.,85 =8.32 =-11,20 ;
DLL= 21,54 19.81 17.72 14,72 16.13 14,26 13,17 8.14 3.82 4
PLT= 16,62 17.83 15.46 12.27 11.41 11,78 9.79 5.03 0.06 4
L ANGLE :
£ 2C -31.92 -35,05 =34.,10 -33,34 -31.90 -32.31 =-33,24 =-39.72 =43,64 ;
t 3C =34,42 =33,92 =29.90 =31,41 =33,264 =32.,24 =34.,05 =39.,97 -42,93 4
] 4C -31.80 -32,67 =32.51 =33,90 -28.,59 =-31.35 =31,52 =-34.31 -38,42 3
50 ~28,19 =32,12 =28.15 =30.,70 =27.96 =28.,07 =31,51 =34.42 =41,62 4

60 “32479 =28.22 =32.16 =24,29 =29.54 =27.81 =29.14 =-35,62 -36.50
7C =2Ce72 =24,28 -24.45 -32.59 -28.04 -23.85 -28.09 -31.81 -38.68 y
80 ‘19.57 -21.32 -21.‘2 -21.88 =24 .60 -26052 -2’0.82 -27017 -33.89 )

DLT= 16,46 17,69 15,27 11,78 10.88 11.24 9.46 4.73 =0.40

—
™




" VH  LENS~-

DLL~-
DLT~-

ANGLE
2C
3C
40
50
60
70
8C

DLT~-

-26068
21.54

16.46

-‘2141
"3.55
-4 506‘
"4.57
-42,47

-4 3.20

‘6C.48

19.30

'26.‘0
14.72

11,78

3777
"3605‘0
-37086
-38.18
-38.51
-38.14
'3 7. 92

11.29

-23.68
14.13

10.88

-[02.52
"65.79
"103-0[0
=42.90
‘44-22
-63031
-36001

10.36




APPENDIX D. GROUND TRUTH NOTES

Ground truth notes are included here in two parts. Part | is informa-
tion that was available to the author at the start of this report. It
tabulates general information about each site and contains comments about
the sites and the functioning of the radar. Part |l consists of the notes
taken by Dr. Weeks. These became available in the later stage of writing
and are included in their received form to supplement the notes of Part |.
These notes contain Dr. Week's ground truth description of the snow and ice.
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s : SEA ICE EXPERIMENT

i} SITE DESCRIPTION

. SITE 1:
: M LOOX INFORMATION:
' LOOK #1 | L0OX #2 | L0OX #3 | LOOK #4 | LOOX #5
3 f DATE: 5-14-77 | 5-14-77 | 5-14-77 | 5-15-77 | 5-15-77
i
o TIME: START | 9:45 am [12:39 pm | 2:39 pm | 9:00 am | 1:45 pm
; .E END 11:00 am | 1:30 pm | 3:30 pm | 10:30 am | 2:30 pm
: AIR TEMP: _
3 ] START ——- -—= - -4% -4%
U END -6% -6°C -6°C -4% -4%
3
BT In ICE SURFACE o . i
i | L TEMP: START | -5.5¢C | -5.5% | -5.5% | -5.5% | -5.5%
; END -—- -— - - -
g DELAY LINE
3 TEMP: START 13% 185¢ 18% 2% 2%c
END 18% 18°c 18% 2% 27C
‘ COMMENTS :

R || 00k #1: OO/ 12" O

Noticed what appeared to be a jump in meter readings when
used in auto ranging. Checked it out on example and looked
like 6 dB. Am going to use manual settings from now on.

LOOX #4: L-Band cross-pol: lens -9.64 dB, reads as 20--9.64 on tape.

Totally uninterrupted surface.

LOOX #5: Uninterrupted surface.

CALIBRATION CHECX: MAY 16, 1977

e

Found Reset

‘ KuX freq & 4.25:1x13°° S 4.3.--.10'3
L freq ® 4.30:10" -t 4.8x10" T

1" 8
1

'L; 99
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CALI3RATION CHECX: MAY 16, 1977

DAC-22 bias 3 1 volt
center freq bias = 1 volt/1.9/2.8/etc.
freq #9 > center is 8.3 volts; ' should have been 9 volts.

8.5 i 905

9.5 -~ 10.5
10.5 - 11.5
1105 -~1205
12.5 - 13.5
13.5 - 14,5
14,5 - 15.5
1505 - 1605
16.5 - 17.5

VONORDWN

fs = Kux OK = OX
L OK = OX

L-Band center = 69.5 mA set to 72 mA

Volatage: 26 volts 26 volts OK
+18 volts 18.1 OK
-18 volts 18.2 OK
+15 volts OK
-15 volts ox




SEA ICE EXPERLMENT
SITE DESCRIPTION
: SITE 2:
; X INFORMATION:
i LOOK #1 | LOOK #2 | LOOK #3 | LOOK #4 | LOOX #5 | LOOK #5
J DATZ: 5-17-77 | 5-17-77 | 5-17-77 | 5-183-77 | 5-13-77 | 5-13-77
TIME: START | 8:45 am | 2:3D pm | 4:55 pm | 8:45 am [11:9) am | 4:J) pm
END 10:30 am | 3:397 pm | 5:45 pa | 9:45 am {11:3) ‘am | 5:70 pn
AIR TE{P: -
; START -2% - ——— -5°%C -— -—
e END 2% | -9.5% 0% - - -—-
o ICE SURFACE
TEMP: START -4% - - —— | e-- -
END -— - -—— -— “-- ---
DELAY LINE
| TEMP: START —— 8% w—m -5°% - -
L END -2C -—- 12°C —— -—— ———
COMMENTS ¢
LOOK #1: "multiyear ice"
TCE
Looking into bottom of ridge, undisturbed snow cover, and
set done approximately 40.0 cm at pivot point. Calibration
done at end of look.
All surfaces undisturbed snow.
LOOX #2: Angles 3' to pivot.
Looking at first faces of hummocks.
ICE
2% meters from previous site. ;i
; Skipped L-Band cross pol
3 2 LOOK #3: Measuring return from peak.

Distance back 151 cm.

1 101
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LOOX #3:

LOOX #4:

LOOK #5:

LOOX #6:

* 1100MH=

.
wN
o

VOO WN -
DV WN ™
2
-~ OO WL

=
L)
3“0‘000\

parallel

> &
T Q\ .4
L s —\

20° questionable due to hump for L-Band. KuX alright.
parallel e 5

slow low.
k. \ /

alittls
L e i reater
\ m

20° erroneous L-Band

Bare ice surface of multiyear.

Slope in azimuth left to right —>,

Surface reasonably rounded and smootY as seen by eye.
KuX -~ HH HV

L - W

1400 MH=z

102
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SITE 3

LOOX INFORMATION:

SEA ICE EXPERIMENT
SITE DESCRIPTION

Spectrum set to S50kHz.
KuX Fm & 7.4x.5xmsec bottom
L Fm 2 5,35%.5xmgec bottom

DAC

Spectrum reset to 43kHz,

KuX freq 1 dl 9 19.33
L dl = 27.39
KuX af 1v p-p

set OK

L -- dl 2 23.06
KuX Fm # 7,.7:x.5:msec
L Fm ®5.32.5msec
KuX 9 19.6 -

.103

LOOK #1 | LOOK #2 | LOOK #3 | LOOK #4 | LOOX #5 | LOOK #6
DATE: 5-19-77 | 5-19-77 | 5-20-77 } 5-20-77 | 5-20-77 | 5-21-77
TIME: START | 10200 am | 2:00 pm | 10:20 am | 2:15 pm | 5:00 pm | 9:45 am
END 12:30 pm - 11:90 am | 2:45 pm | 6:00 pm {10230 am
AIR TEMP: o =
START -— -—- -9 ¢ | -10.5°% -10C -10°
END ——- - .- ——— e e
ICE SURFACE 7 o %
TEMP: START - - -4.5°%C ——- -19C -6 C
END -— - - - - -
DELAY LINE o % o
TEMP: START -—- - 16 C 2C -— -10°C
;i END - - — 4°¢ ——- -
COMMENTS ¢
LOOK #1: Surface smooth--data appeared to have mirror effect.
1) Generator acting funny. Causing fluctuations.
2) Delay line levels seemed low on Kuf; alright L-band.
3) Look at data closely.
4) Lens calibration done at 12:00 and everything appeared alright.
MAY 19 Af volts set at 0.96 volts reset to 1 volt,




L4

Calibration reset right before. Everything remaining well.
1) KuX DAC 1-9 OK

2) of KuX - 1000 MHz

3) Fm reset

Along plate direction.




SEA ICE EXPERLMENT
SITE DESCRIPTION

SITE 4:

LOOX INFORMATION:

LOOX #1 LOOK #2
DATE: 5-21-77 5-22-77
TIME: START 3:0) pm 9:09 am
END 4:30 pm 9:45 am
AIR TEMP:
START -8 .ogc -11.0%
END -8.9°C -11.0°C
ICE SURFACE %
TEMP: START -5.9C -7.0°C
END -5.0% -7.0°C
DELAY LINE
TEMP: START -19.9°C -3.7%
END -12.0% -3.2%
COMMENTS :

LOOX #1: Category--Pressure Ridge
' 1) Took seperate looks at ridge for L and XKu¥
2) 20° for L band erroneous; horn looking too
low into ridge

LOOX #2: Thick first year ice on both sides of the ridge.
Very much brine in first year ice.

“ﬂéL——- Pressure

Ridge

105
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SEA ICE EXPERIMENT
SITE DESCRIPT1ON
SITE 5 o
LOOK INFORMATION:
| LOOK #1 | LOOK #2 | LOOK #3 | LOOK #4 | LOOK #5 | LOOX #6
DATE: 5-22-77 | 5-23-77 | 5-23-77 | 5-23-77 | 5-23-77 | 5-23-77
TIME: START | 3:00 pm | 9:00 am | 10:30 am {11:30 am | 4:00 pa -—-
END 4:30 pm |10:00 am | 11:00 am |12:00 am | 5:00 pm -
AIR TEMP: 5
START -6gc -6°C -6°% - - ——-
END -6°%C e - - ——- -
ICE SURFACE
TEMP: START -5% -4%c -4:c PR b it
END -59 -4°C -4 C -— -— -—-
DELAY LINE -
TEMP: START -2:c -2% 6L 12°% 8% A
END 2 2% 12¢ 18% 10% -—-
COMMENTS :
LOOX ff1: 1) Put oil in generator.
2) DAC-)2-ghift in #6 position on previous multiyear ice.
3) Calibration done here at grazing then at 30°. 30° works
be.tc
LOOK #2: 1) Site #1 S
30°
— I’ round

Recorded in Weeks Memo.

2) site #2

L--fairly flat

0 3>

4

KuX--glight roll

3) Multiyear.

106
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LOOX #3: 1) Multiyear

& KX g’ deme
0 e ©
6’ 6”
j 3) L Band
| L L -

LOOX #4: 1) Multiyear
0 ey & ’
& f -}

KuX~-glight
L--glight

LOOK #5: 1; Multiyear
2

o
—
(-]

KuX 6" sl:l.g!;t down incline
| L flat
: 3) #6 5:3-

> + o slight down grade for both

100K #6: 1) Multiyear
2) Did not do cross pole on last leg #4.

’

> 4——>o straight slope 1°' Lo o

o 4 . slight down grade for both KuX and L




SITE 6: EMIKPUK LAXKE

SEA ICE EXPERIMENT
SITE DESCRIZTION

Site at bare ice area approximately 200 meters East of the NARL side of the
lake. Ice thickness was 6 feet 6 inches.

SALINITY SAMPLES:

1 - 4 cm
5«14 em
14 - 20 em

#69
#a
#93

badly disced area (can't use)

42 - 50 cm
55 - 65 cm
73 - 85 cm

h2
#17
#11

We cored on to appré::imately 180 cm but were unable to get good core (ice

wet below 90 cm).

CORE:
CONTAINER # LENGTH DEPTH l COMMENTS

(cm) (cm)

16 9 9

99 11 -, 20

33 12 32

20 12 44

10 11 55

5 10 65

8 10 75 Lake lce

938 12 87

3 10 97

14 14 111

6 11 122

66 12 134

9 13 147

115 5 152
7 12 164

18 12 176 Sea Ice - brine

39 9 185

74 5 199

|| 2 8 198
L) 116 19 208

Does look in TS as having small amount of brine in top layers also.

108

Not

28 noticeable as bottom layering where this effect is noticeable by the eye.
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LOOX INFORMATION:

, LOOK #1 | LOOK #2 LOOK #3 % H4 LOOK #5
DATE: 5-25-77 | 5-25-77 | 5-26-77 | 5-26-77 | 5-26-77
TIME: START | 2:15 pm | 4:00 pm | 10:20 an 2:10 pm 4:90 pm
END 3:00 pm | 5:00 pm —— 3:97 pn 5:90 pm
AIR TE®: %
START -2°C 20c -2gc 0.C -
END 2% 2°c -2C 0C -—
ICE SURFACE 7
TEMP: START -.8% -.5% “1c 2 -1 ¢
END -,8%C -.5% -1% 2% -1C
DELAY LINE E
TEMP: START — ——- e 6gc 13 C
J END e o s 6°C 16 C
COMMENTS:

LOOK #1: 1) Broken cable to KuX antenna; fi:ed and repaired.
' 2) KuX lens #1 = 45.7 dBm
| L Band = 49.2 dBu
Ve 3) Realigned antennas.

| LOOK #3: Pivot point set 251 feet.

LOOK #4: Lake Ice -- Composed of areas of white cotton forms. Cracks
are small and under centimeter buckles. A few vumps greater
than one centimeter. Green areas with circular balls under
ice a few centimeters.

“E { 109




SEA ICE EXPERLIENT
SITE DESCRIPTION

SITE 7: MEADOWLAXE

Thie lake is shallow, 74 cm deep, at the test site. It is frozen to
the bottom where there is hard frozen dirt {mul). The lake is supposed
to be fresh water, no salt. The surface is mirror smoot™ with visible
hairline cracks but no irregularities in surface height. Snow cover
is approx:imately 13 cm deep.

SHOY DENSITIES:

Container # | Distance {rom Weight* i

surface to
container center
2 3 cn 570 gm
3 9 em 512 an
4 14 cn 512 am-
5 15 cm 496 gm
¥weight of container and snow i
CORE: ?
0-10 cm #121 30-4) cm #13

192-20 cm #1173
20-32 e #11)

43-30 cm #1
53-53 em #7152

| WRESEDEN——

100X INFORMATION:
LOOK # LOOK #2 LoC ;T #3 4
DATZ: 5-23-77 5-23-77 5-23-77
TLiE: START 9:45 am 2:95 pa 4:7 pu
EHD 10:2) anm 3:3) pa S pn
AIR TZ@:

SIART 9% 2% 4%

i) 2°¢ 2% 4% 4
| || ICE SURFACE : |
o TE@: START | 0% ¥ -7.5%

D ! 7°c 2% -3.5%

| PRLAZ LINE § ;-
_ TE®: START | 2% 17°C 14c |

g , 1pib) 79 14% 2%

SR P S A R et 5




] 2
’ CO:ZiNTS:
LOOX #1: snow cover 17 ca and snow teap ‘)°(.
i LOOX /f2: snow cover 17 cum and snow temp ) C.
& LoOL #3: snow cover 17 em and snow tewp -9.5°C.

|
d
o]
| |
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|
~ i
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| |
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APPENDIX D

PART 1|1




Friday, 13 May 1977: 300' overcast, warm, approximately 20°F.

Checked out cold room near lab, looks o.k.

Moved equipment into cold room, unpacked, microtome all rusted,

bolts frozen.

Calibrated thermometers. The corrections are added to readings to give

true value. For example: -12.0° (observed)
4

+ 2.0 (correction on thermometer)

~10.0 (actual)

#1. +1.0% #4. +3.8%
i#2, +1.8 #5. +2.6
#3. +0.5 #6. +12.0
Weighed rusty snow density tubes: :

#1. 308 g #7. 286 g
f#2. 292 : - #8. 406 g
#3. 288 #10. 312

#4. 288 #11. 408

#5. 284 : #12. 412

Kansas equipment arrives. ,
Prepared salinity containers. Reasonably ready to go.

Whaling movie in the evening. s

" Duwayne Bostow is the person at the Geophysic Institute, University of

Alaska, that handles the Automax ccmeras.
Bill Zito - electronics technician working with Shapiro.

Saturday, 14 May 1977: Overcast, light winds, air temperature = 20°F.

Mbved'microtome blade.

Need: Shovel, hacksaw' blade, masking tape.

Radar will be ready to go by the afternoon.

Worked on PET write-up. : 3
Set up radar just off NARL and {nstalled antennas (L-band).

Scouted multiyear fragé:
65  to nearest
80" to other, a very good example

Sunday, May 15 1977: Colder, Ya " 8 knots, light drifting snow.

Roll #1.

PX1 Snow surface at Radar Site 1 (R1) Surface composition of pans ~ 2~3 m




PRl Ll S i ST b iy i S o ST

' in diameter. Some minor relief 2 cm at edges

0945 pans
Air temperature = ~7, 0°c
Snow surface temperature = -6, 8 (o
Ice surface temperature = =5.5 C

Very nice compact temperature unit
Omega Engineering, Inc.
Stanford, CT |,

Get one: -45° to +20°¢

Site R1-1

Antenna point 130° mag

1100

Air temperature = —6.0°C

Snow surface = —4.0°C
PX-2,3; photos of radar system
PX-4 Snow roughness of L area
PX-5 Snow roughness of X-area

11.0 cm of snow’

Temperature at snow-ice interface - -4.0°C

Site Rl1-2 oriented at 70° mag
Snow density at L-band

#3. 7 cm sitting on ice, 426 g.
#5. 4 cm, 440 g. .

X 8 cm of snow
#5 at 4.5 cm = 434 g.

Ice surface condition:
X- flat except for 1 ea 4 high and 5 cm wide raised area = edge
of a pancake, oriented 148 mag
L- flat except for 4 cm high raised block, approximately 10 cm wide,
sharp corner on block.

Ice thickness:
L- 5'5"
x_ sl 4;1"

Core:
5 cm
20 cm
50 cm r -2.0 surface
164 cm tom of core -2.2 surface




Sal: X
0-10 #10 7.4
10 #1 3.3
20 2 4.5
30 69 5.3
40 115 5.8
50 12 6.8
60 33 4.5
70 66 4.0
80° 93 4.2
90 39 4.7
100 9 5.0
110 ‘7 L 5.2
120 5 4.2
130 74 5.0
140 32 6.5
150 17 6.5
160-64 8 14.1

The upper part of core

Site R1-3 oriented at 20° mag
was slush ice, circular bubbles, approximately =

rand oriented; 22 cm of slush ice.

Moved sampling to Site

R1-2

PX6 Photo of snow surface with scale, very flat.

.* Ice surface = rolling,amplitude 4 cm, wavelength 30 cm
1430
Air temperature = -4-2°C

o

Snow-ice interface = -5,8 C

Snow thickness = 12-14
3-5 cm £3 476 g
11.0em #5 432 g

(on ice surface 14 cm)

Core: (Base of slush at 24 cm)

0-10 #6 8.0
0 M 3.2
20 16 4.0
30 $ 8
40 11 5.5
50 3 4.6
60-68 14 6.9

Now sampling Site R1-3:
Roughness: g

Snow surface = perfectly flat

Snow thickness variable 6-8 cm
3cm #3 432 g depth hoar

15




Rl-4: Azimuth =310°
Batteries dead on winch, stopped for day at 1700.

Monday, 16 M;x 1977:
Air temperature = 20°, windy, overcast, some holes

Did salinities 0800-1000 =

Site Rl-4 oriented at 300° mag. Description of this site follows:
Snow surface is perfectly flat

Snow h = wniform, “11.5 cm
Ice surface is flat, with occasional undulation, max roughness = 1 cm

Snow dens:
3.2cm #1 482 g
7.5 cm #4442 g (resting approximately on ice)

Snow-ice interface = -4.0 (o
Sal. cont. #15 = 13.12 scrapings of 1 mm of upper ice surface

Took core for T.S.
23.5 cm of slush
Total length of core = 61 cm

Site R1-5 oriented at 250° mag No detailed observations here - looks
Al e like. others: snow smooth and hard.
U - 1530: Working moving system to multiyear floe fragment

Worked until 1815 on completing set-up - still not finished.

i Tuesday, 17 May 1977:
i Alr temperature = 24°F, Vg = 8-10 knots, overcast but sun is burning

through. -
0800 at R2: Air temperature = -5.0°C

SOPIE e oF hemmock

3 --_+—-_—-»-

('mu leg is down approximately 40 cm below othexr two legs.

Drilled hole on flat, smooth ice just southwest of multiyear fragment

h=4'6"
4" 5&::2 R3 ice very uniform
4'6
Description of R2-1:" Pf ”.__ | l;:a"'f
! 4 " 2 "’,, ~
'({f'.s ‘}a/l’/ ]-Nﬁ‘sun..\
R g . A
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Took two photos of R2-1 - G Dome in picture
19 cm of snow-ice surface smooth and level
3 cm of hard, icy crust below snow which you can break up with a shovel.

Ibnpera&urc at snow-crust interface at 1100 = -8.0 C (air temperature =
-2.0°C)

Snow dens:
3'em #1 484 g
8cm 4 460 g’
12 ecm 3 480 g
l16cm 2 464 g

Sample of crust in Sal container #4 = 3.2%
Crust is granular with grain size = 1 mm 2
Sal #1) = grab sample of snow = 1.0%

#*Below crust ice surface is flat

5 cm ice temperature = -3%

Core: )

0-10 #18 1.22
10-21 #19 0.2
22-30 #20 0.2
30-43 #133 0.5
43-50 #121 0.6

50 #152 1.2

60 #116 1.9
70-79  #99 2,02

Upper part of core contains spherical bubbles up to &4 mm in diameter,
appear to be randomly distributed. :

At approximately 55 cm change to more typical congealation ice type :
structure. ' :
79-87 #110 0.9% ;

Took T.S. core: - 107 cm long, cut off 100-107 for salinity in #116.
i.e. 100-107 em #116 3.0%

Y TR R ST AR e
R T i1 £ 8 b PR
o) 12 30 40 78 104

There are semi-spherical snow filled voids through tke complete length

of the core (notched top of segs)
Having trouble coring below 1 m.

117
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Site R2-2 is just at start of upslope of the hummock.
Took two photos of Site R2-2. B. Onstott in photo holding marked board.

snow
both

ice smooth
Ice surface might have 4 mm of roughness.
7 cm tube 4 428 g ] ‘
At snow-ice interféce, temperature = -5.5°C

At 1 cm, temperature = -5.290

Site R2-3:

1 cm of snow

Air temperature = —Z.OOC
Snow-ice temperature = -2.0°c
Quit at 1800.

Wednesday, 18 May 1977: L
Windy, 20 knots, colder

Did salinities between 0745 - 0815 -

Description of Site #R3: very flat, uniform, unrafted first year ice,
drilles holes yesterday here, h = 4'6" to 4'6%".

In general, 2 cm of snow over area, quite uniform in thickness.

Snow too thin to get snow density sample.

Sal #2 Snow grab sample to ice surface -~ 7.0%

Sal #10 Scraping of upper ice surface « 12.2%

0-10 cm #6 7.0%
10 9 7.52%
20 7 8.0 ‘
30 14 6.5
40 1 3.5
50 45 4.0?
60 66 5.4
70 16 5.3
80-90 33 4.7
90 39 5.4
100 74 5.5
110 8 5.3
120 69 5.0
130-137 93 8.6

The bottom segment shows a pronounced c-axis orientation.
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Took pictures of Site R2-5: Dome is in picture holding a metal rod and
standing by leg of tripod.

R2-5 on approximately flat surface again

R2-4 was on down slépe

Back at R3: first year ice oriented substructure extremely styomg at
approximately 90 cm.

~10°
¥ fdm, of plates )
" : Redone to chéck mag N A+ 87 em

100°
5
pate
Plates approximately perpendicular to coastline

Took rest of core at 137 cm (planketon layer)
bottom

Oriented identical t9'87 cm.
Took this core back for T.S.

U This site is about 1 mile offshore
200° incinerator
270° theatre

Description of R2-3:

\> Ty

__—”’//// effectively top of hummock; 2~3 cm of snow

Sal #5: Grab sample of snow approximately = ) mm grain

Ice surface shows 3-4 mm roughness but its overall shape is rounded
Air temperature = -3%

Snow-ice interface temperature = -3.5%
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Took soil core: Many spherical bubbles and refrozen snow slush-1like

sections
Inclined layers suggest the hummock was a ridge
0-10 #110. 0.2%

10 152 0.2
20 11 0.2
30 19 0.6
40 18 0.2
50 15 0.4
60 99 0.7
70 133 0.8
80 12 1.9
90-100 116 1.9
100 121 1.8
110 4 1.7
120-130 108 2.0
150-160 20 1.3
164-174 120 1.4

Can clearly see block-like structures in core (this was a ridge)

Saved 130-150 cm for T.S. ;
Took additional cores 0-10, 10-21, 21-88.

R2-4: Photo of scaled board in snow = ,
’ ’--—-—-—--

’\‘\ ‘_}Noud soe.face

Slope is dipping away from radar beam

Snow depth approximately = 20 cm

Snow dens.

bem #4 428 g >
11 em #2 450 g
16 cm #3 408 g

Ice surface roughness as at R2-3:
Approximately 4 mm roughness but overall is smooth

—

~

\\‘\\\

Temperature at snow-ice interface = -6.5°C
Air temperature = -3.0°C (1600 hours)
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R2-5 site largely destroyed by footprints

Snow approximately 10-13 cm m%

Ra -

Snow appears similar to that at nearby (3 m) Site R2-4
Temperature of snow-ice interface = -4.o°c

R2-6: Surface is essentially bare ice roughness elements approximately

1 cn. . £ Core taken hzas
R
acm : H
"f cm
0-10 - (D-out) 0.8%
10 #13 0.4
20 17 0.1
30 98 0.1
40 32 0.2 *
50-63 3 0.4

Thursday, 19 May 1977

Clear, windy (30 knots)

Air temperature = 24°F

Did salinities in morning

Onstott and Dome working on Site R3

Went to ice in afternoon
R3-1 oriented looking 320° mag

- Surface (snow-ice) temperature: -4.0°C (1400 hours)

Air temperature = -5.000

Very windy

Took picu'xre of the general site; both Onstott and Dome are in the
photo. :

Took picture of pressure i’idge in this vicinity

Photo of edge of multiyear fragment that contains Site R2

R3-2 oriented 355 mag

R3-3 oriented 050 mag
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3% X3 should be easy to find

1615 hours: Air temperature = -6.0°c; snow-ice temperature = -3.5,°c

The radar un:li: starts acting odd, bring it back for calibration
By 2200 everything working ok :
Moore arrives approximately 2400.

Friday, 20 May 1977:

Air temperature = +10°F (cold)

Windy, clear y

Scheduled to go out with Francois and look at ice on the way
BRW declination = 26°E

Took a number of photos of the multiyear floe where Francois plans

set up camp
Changed to film roll #2 X3
On way back looked for multiyear XQ’
o

ol

o g

4 R
" R3

X1 is closest but it is in a rough area, perhaps I can find it.
R3-4 oriented 095° (approximately parallel to basal plane)
Worked on R-4: Ridge, Profile :

When we worked, we screwed up site

R3~4 oriented 10° mag

Power unit went out at 1600 hours

Returned to NARL and repaired it

Saturday, 21 May 1977: ;
Overcast, cold (+8°F) moderate wind (10 knots)

R3-6 oriented 225° mag (approximately perpendicular to coast)
At 1000 hours: .

Ice temperature = -6°c

Alr temperature -'.-1o°c

Went looking for another multiyear site

to

lacan’ B3 - st Nchin S e L




Site R4: 6'435"

Moore leaves after lunch : . shore f
Took 3 photos of ridge site mj
‘{..6— -
' 15—

im 43 cm snow 4'o"

2 24 cm snow . '™

3 10 cm snow 3'1"

4.5 5 cm snow 4' 43"

0 m ridge 90 cm above undeformed surround. ice

Block in ridge either 3 m thick or approximately 10 cm thick (ridge
formed in fall when ice was thin)

Air temperature = -8% : ;

Ice surface temperatura = -5.0%C

25 I. 12 cm of snow 5'9"
[ | II. 17 cm of snow 5°10%"
3 III. 18 cm snow X :

o i 0. no snow 7'5" ice (point at 90 cm sbove ice surface but drilled from 75 cm)

Snow density (rep. of drift)
8cm #3 454 g
20 cm  #4 466 g

Moved rig approximately 5' to R4-2:

Similar to R4-1 but a few feet down the same vidge, general description.
of site is identical.

Worked until 1830 - it was a cold day

Went to M. Frank's in evening, made a list of things to do regarding
Tin City. Party after.

} Suﬂdezl 22 May 1977:
| Overcast, light winds, Air temperature = 15°F

Pleasant working conditions
Sacked in in the moming
pome obtained a salinity core from the center of the ridge at Site R4

at approximately 1030 kours

E | 123
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Depth Container

0-6.5 i1 8.5%
6.5-16.5 10 cm of snow
16.5-26.5 #2 6.2%
26.5-35 {#3 4.4
35-44 #4 4.7
44-51 #5 6.7
51-60 6 4.0
60-68 #7 6.3
68-77 #8 7.4
77-85.5 #9 5.3
85.5-95.5 #10 4.5
95.5-104.5 #11 7.2

bottom cm #12 22.5 (ice deteriorated)

Total core length = 126 cm

Ice surface temperature = -7.0°C Alr temperature = -11.0°C

Finished at R4 ’ ;

Afternoon moved to Site RS

At 1440: Air temperature = -6.0°C, Ice surface temperature = -5.0°C

Site is located on an old thick multiyear floe

Tabie 3 photos of site.

Where we are making the radar observations, there is eésentially no snow
on the ice surface

Ice surface itself is rough:

On a approximately less than or equal to 1 cm scale, this roughness is
produced by melting, most frequent roughness about 0.5 cm.
Ice thickness greater than 3 m
No voids noted, chips dry all the way down
Took core
Radar readings taken along axis of broad dome
‘h\'dome. ks

\/\/\W'\_» N s W * i g .

i f";"

ke " -t

Probe ice temperatures: 5 cm = -6.0°C; 40 cm = -6.0%¢

¢




et ————————
P
i
— | FRQUE=S
.

Depth Container

0-10 #13 0.75%
10-20 14 0.2 3
20-32 15 0.1? ;
32-40 16 0.2
40 17 0.2
50 18 0.4
60 19 0.4
70-79 20 0.4
79-90 32 0.6
90~100 33 0.3
100 39 1.2
110 66 0.65
120 69 1.0
130 - 74 0.8
140 93 0.6
150 98 0.6
160-170 99 0.6
170-180 108 0.6
180-189 110 0.55
Also took T.S. core
e D C::r E,__\1_._
l" TOE Ly e
123 154 )

At 130 cm there is a change from layered bubbly ice to more normal sea
ice. This change is not marked in the salinity core.

Monday, 23 May 1977:.
Overcast, air temperature = +15°F, light winds
Did salinities
Picked up equipment at Site R5:
At 1020, air tewmperature = -1.0°C; ice surface temperature = vd.Ooc
Started on ground truth at Site R6 - Emikpuk Lake
Selected bare ice area approximately 200 m east of NARL side of the lake

Ice thickness = 6'9"

1-4 #69
5-14 4
14-20 93
badly disced (can't use)
42-50 12
55-65 17
78-85 11

We cored on to approximately 180 cm but were unable to get any more core
(ice was wet after about 90 cm, water in hole)
<

Worked on thin section in afternoon




Did sections on R3:
IS 15 cm
TS 130 cm

Took 2 photos of TS 130 at £5.6, 1 sec., ) sec.

Then took cross polaroid photos with section oriented with N (mag) up
and then with crystals at max brightness and at min brightness

Did fabric analysis 3
Mag N arrow |, '

Site R3 130 cm
260 1L
258 2L
263 iR
258 1L
252 0
257 1L
262 3L
273 0
272 IR
257 2R
1277  6R
268 0
284 5R
258 0
274 2L
266 0
244 8L
258 11L
265 3L
262 6L
256 2L
272 1L
277 1L
268 0
246 5R
271 2L
258 1L°
254 1R
257 @ 3R
244 2L
277 0
260 1L

© 270 2R




Next worked on R3 - 15 cm, not oriented.

163 5L
164 1L
147 3L
181 4L
1% 0 ”
172 3L
190 0
178 6L
158 1L :
142 1L
160 3R
193 0
150 3L
171 2R
18 0
162 2L
J 0 D
162 4R
186 . 3R
167 2R
147 8
198 3L
N
166 0 =
175  SL :
194 6L
il e

' L A difficult section to study because of small holes. Approximate direction
" ; ’ of max extinct = 175 :

Approximate direction of max brightness = 230°

Took 2 photos with plain light and 2 photos with polarized light

Finished at 2000 hours :

Packed in evening

Kansas group will try to do Ikoroavik Lake, S. Meadow Lake and Emikpuk

Tuesday, 24 May 1977:
Leave BRW 1000 hours via NARL C-117
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APPENDIX E. SALINITY MEASUREMENTS

SITE 1: THICK FIRST-YEAR

DEPTH (CM) SALINITY (0/00)
0-10 7.4
10 - 20 3.3
20 - 30 4.5
30 - 40 5.3
"o -~ 50 508
50 o 60 6»8
60 - 70 4.5
70 - 80 4.0
80 - 90 4.2
90 - 100 4.7
100 - 110 5.0
110 - 120 5.2
| 120 - 130 4.2
- 140 - 150 6.5
= 150 - 160 6.5
” 160 - 164 1h.1

1 Comments:
{ |
(a) Salinities measured with Solu-bridge

(b) Scraping of 1 mm upper ice surface -13.1%
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SITE 2: MULTI-YEAR

DEPTH (CM) SALINITY (0/00)
0-10 1.2
10 - 21 .2
22 - 30 .2
30 - 43 .5
43 - 50 .6
50 - 60 1.2
60 - 70 1.9
70 - 79 2.0
79 - 87 .9

100 - 107 3.0

—
S

Comments:

e

(a) Salinities measured with Solu-bridge

(b) Grab sample of snow = 1.0%

=

[t ]

P,
| I
.

|
|
i
{
|
|
!
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SITE 2 (continued): MULTI-YEAR (HUMMOCK) :

DEPTH (CM) SALINITY (0/00)
0-10 .2 ?
10 - 20 .2 _
20 - 30 .2
30 - 40 .6
4o - 50 2
50 - 60 A
60 - 70 .7
70 - 80 .8
80 - 90 1.9
90 - 100 1.9
100 - 110 1.8
110 - 120 1.7
} 120 - 130 2.0
L 150 - 160 1.3
16k - 174 1.4
E Look # 6
7 DEPTH (CM) SALINITY (0/00)
I
0o-10 .8
1 10 -~ 20 A
H 20 - 30 )
o : 30 - 40 A
40 - 50 .2
50 ~ 63 A

: 131




Comments:

(a)
(b)
(c)

SITE 3: THICK FIRST-YEAR

DEPTH (CM) SALINITY (0/00)

0-10 7.0

10 - 20 7.5

20 - 30 8.0

30 - 40 6.5
ho - 50 5.5

50 - 60 4.0

60 - 70 5.4

70 - 80 5.3

80 - 90 4.7

90 - 100 5.4
100 - 110 5.5
110 - 120 5.3
120 - 130 5.0
130 - 137 8.6

Salinities measured with Solu-bridge.

Snow grab sample to ice surface = 7.0%.

Scraping of upper ice surface = 12.2%.

132




SITE 4: PRESSURE RIDGE

DEPTH (CM) SALINITY (0/00)
0 - 6.5 8.5
6.5 - 16.5 6.2
26.5 - 35.0 4.4
35-0 i “0.0 “-7
h4.0 - 51.0 6.7
5'00 . 60.0 k-o
| 60.0 - 78.0 6.3
; 68.0 - 77.0 7.4
| 77.0 - 85.5 5.3
a 85.5 - 95.5 4.5
L 95.5 - 104.5 7.2
tf?.o - 126.0 22.5

s
‘:-—. | SS—

Comments :

(a) About 16 cm down had 10 cm soft snow layer - probably didn't

core. Figured in above.

o e
=

(b) Salinities measured with Solu-bridge.

—
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SITE 5: MULTI-YEAR

CONTAINER NUMBER | DEPTH (CM) SALINITY (0/00)
13 0- 10 .75
14 10 - 20 .20
15 20 - 32 .10
16 32 - 40 .20
17 b - 50 .20
18 50 - 60 .ho
19 60 - 70 .ho
20 70 - 79 .bo
32 79 - 90 .60
33 90 - 100 .30
39 100 - 110 1.20
66 110 - 120 .65
Y | 69 120 - 130 1.00
U 74 130 - 140 .80
93 140 - 150 .60
1 98 150 - 160 .60
i 99 160 - 170 .60
108 170 - 180 .60 -
110 180 - 189 .55

PRSI R e

Comments:

(a) Measured using Solu-bridge (under 1 to .05 increment and above
1 to .1 increment). .
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SITE 6: LAKE ICE (6'6")
{
DEPTH (CM) CONDUCTIVITY RATIO | NOMINAL SALINITY
0- 9 .00279 .097 |
9~ 20 .00221 .078 : ]
20 -~ 32 .00048 .040 .
32 ~ 44 .00046 .04o i
b4 - 55 .00038 .038 :
65 - 65 .00034 .036
65 -~ 75 .00029 .036
75 - 87 .00037 .038 :
87 - 97 .00039 .038 *
97 - 1 .00045 .038 ]
11 - 122 .00105 .05]
. 122 ~ 134 .00145 .059 j
| 4134 - 147 .00391 .118 3
L 147 ~ 152 .00447 .133 ;
152 - 164 . .00018 .068
164 ~ 176 .00241 .082 1
176 ~ 185 .00228 ' .080 ;
185 - 190 .00214 .075
190 -~ 198 .00576 .165
193 - 208 .00232 .080

Comments:

(a) Chlorinity - 19.374 Salinity - 35.00007 . Air Temperature = 23°C
CR - 1.000

= TN BE s o

(b) Salinities measured using Bechman

» kit alier .

.4.\,._,
| E—
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SITE 7: LAKE ICE

; DEPTH (CM) | CONDUCTIVITY RATIO | NOMINAL SALINITY |
0- 10 .00150 .062 |
10 - 20 .00064 .042 |
20 - 30 .00034 .036
30 - ko .00040 .038
ko - 50 .00113 .053
50 - 68 -00060 .02

Comments:

(a) Chlorinity - 13.374 Salinity - 35.00007 b
Conductivity Ratio - 1.0000 Air Temperature - 23" C

=

(b) Salinities measured using Bechman

=4 N Ea s

ey
PES———")
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APPENDIX F. THIN SECTION LOCATION LOG

Site 1: (first-year pancake ice)
(a) 61 cm of solid ice core
(b) 23.5 cm of slush ice

(c) Thin sections, TS, taken at 10 cm, 5] cm

Site 2: (Multi-year)

Core |

iJ 2 12 3T h 78 ‘ 104 em's
B

|
I
|
1% 10) Ts(78-86)  T1s(98)

| et

Core 2 (Hummock)

0 10 2} 85 130 150 cm's
35 |

l l 11J |

. i

TS (140) ;

Site 3: (first year - smooth surface, structure with current)

r——
. |
o

87 137 cm's
| : \

r | e ot

1] ol |

Ts$(15) Ts(122~130)

.Ts(130)
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Site 5: (Multi-year)

0o 1021 3 82 122 154 179
1§ g 72 1
\ |
| i Vs
| 1 i
Ts(5) TS(100) T5(170)
TS)170-176)

(a) O0-14 cm: Heavy population of air bubbles
(b) 14-124 cm: Medium population of air bubbles

(c) 124-179 cm: Relatively few air bubbles

Site 6: (Lake Emikpuk - sea ice substructure)

; 134 ‘ 205
1 Disced : :
) i

T5(20) Ts(198)

Pr—
S

(a) lce wet below 30 cm
(b) O -~ 134 cm. appearnace of lake ice structure

(c) 134 - 205 cm. appearance of sea-ice structure

=4 N =R

Site 7: (Lake South Meadow - frozen to bottom)

PR
| S——
o
F

Extremely disced
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APPENDIX G. GROUND TRUTH PHOTO LOG FOR CORES AND THIN SECTIONS

FRAME NUMBER

RS = 1 Sitel

2 Sitel
3 Sitel
4 sitel
5 Sitel
6 Sitel
J 7 Site 2
8 sSite2
9 Site2
10 Site 2
11 - Site 2
12 Site 2
13 Site 2
14 Site 2
15 Site 2
16 Site 2
17 Site 2
18 Site 2
19 Site 2
20 Site 2
2] Site 2
22 Site 3
23 Site 3
24k Site 3

COMMENTS
0~20 cm
0 ~22 cm
22 - 4b cm
44 - 64 cm
1-10cm
19 - 30 cm
0 - 23 cm: Core |

23 - bh cm
by - 67 cm
67 - 90 cm
90 - END

Entire Core

Entire Core

Top layer showing bubbles

0 - 22 cm: Core 2 - Hummock-shows bubbles

22 - 44 cm: shows layering

by - 66 cm.

66 - 89 cm: shows stratification
89 - END: shows stratification
Entire core !

97 - 102 cm"

0 - 23 em: first year-shows
23 - b6 cm: effects of current on

47 - 70 cm: ice formation
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FRAME NUMBER COMMENTS
RS ~ 25 Site 3 70 - 93 cm
26 Site 3 93 - 106 cm
: 27 site3 106 - END
\ 28 Site 3 Entire core
29 Site 5 Entire core: Furthest away in photo is top
30 Site 5 0-23cm
31 Site 5 23 - 45 cm
32 Site5 L6 - 67 cm

33 Site 5 67
34 Site 5 90 - 113 cm

90 cm

35 Site5 113 - 135 cm

[

36 Site 5§ 137 - 157 cm

l[ ;
Rk~ 0 Site5 Dome
: l 1 site5 157 - 180 cm
' l 2 site5 180 - END
3 Site 6 lce surface - Emikpuk Lake !
I 4 site b lce surface - Emikpuk Lake
‘ 4 5 Site 6 Coring and drilling - Dome and Hand
f? 6 Siteb lce surface - Emikpuk Lake
7 Site 6 Complete core
: 8 Siteb Comparison of pure and brine sections
: 9 Siteb Bottom few cm's
10 Site b Top 0 ~ 9 cm's
: 11 Site 6 9 - 20 cm's: Represents 9 - 134 cm
i




FRAME NUMBER COMMENTS
12 Site 6 Bottom few cm's: Represents 134 - 205 cm

Site 6 TS6 - 198 cm

Site 6 TS6 - 198 cm polarized

Site 6 TS6 - 20 cm

Site 6 TS6 - 20 cm polarized
Site 6 TS6 - 198 cm

Site 6 Ts6 - 198 cm polarized
Site 6 TS1 - 10 em

Site 6 TS1 = 10 cm polarized
Site 6 TS1 - 51 cm

Site 6 TS1 - 51 cm polarized
Site 6 TS2.1 - 10 cm

Site 6 TS2.1 - 10 cm polarized
Site 6 TS2.1 - 99 cm

Site 6 TS2.1 - 99 cm polarized
Site 6 TS2.1 - 78 cm: Vertical Section
Site 6 TS2.) - 78 cm polarized
Site 6 T52.2 - 5 cm

Site 6 TS2.2 - 5 cm polarized
Site 6 T52.2 - 140 cm

Site 6 TS2.2 - 140 cm polarized
Site 6 TS3 - 15 cm

Site 6 TS3 - 15 cm polarized
Site 6 TS3 - 130 cm

Site 6 TS3 - 130 cm polarized




o g

FRAME NUMBER COMMENTS
RS = 1 TS3 - 122 cm vertical
Lo 2 TS3 - 122 cm polarized
% LS 3 TS5 = 5 cm
g 4 TS5 - 5 cm polarized
i 5 TS5 - 100 cm
i 6 TS5 - 100 cm polarized
| 7 TS5 - 170 cm
| 8 TS5 - 170 cm polarized
5 Lj 9 TS5 - 170 cm vertical
10 TS5 - 170 cm polarized
[g 11 TS6 - 20 cm
12 TS6 - 20 cm polarized
13 TS6 - 198 ca

s
&

TS6 - 198 cm polarized

Use of microtone

et
v

Use of microtone

Use of microtone

-
o

Microtone and thin section

Soft light sorree with polarized fllter

-
(Y]

=

N
o

Soft light sorree with polarized filter

Use of Beckman saliniometer

iy

S |
N
-—
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APPENDIX H. ASSEMBLY INSTRUCTIONS
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ASSEFBLY INSTRUCTIONS

1. Assemble Main Frzme
A. Place Apex in desired location,
B. Bolt ;ections 2R and 2X to respective eénds of apex.
C. Bolt sections 3r and 3x to respective ends of 2R and 2X.
D. Use measuring rope to sét proner separation of base plates.
1. Meke measurement between protruding bolts on the inside
hinges
2. For correct measurement, stretch rope and allow it to
relax; relaxed length is the pro-cer distance.
J. Set plates in positicn by inserting pegs into ice through
the holes in the plates.

E. Place reflector plste on section 2R.

- 11, Erect Back Pole

[l

[t |

A. Slide together sections 1 and 2 of back pdié, thread plain
end of long cable through these sections.

B. Place these sections ihrough pole guides on apex such that
the center of section 2 rests on the main aﬁox cross member.

C. Threac cable through section 3 and slide it onto Sec. 2
The entire pole should now rest on the end of Sec. 3 and the
center of Sec. 2.

D. Locate the winch plate underneath the end of Sec. 3 such
that the pivot sh-ft rests in the bracked on the winch plate.

E. Use the short cable (hooked into winch) to pull thc winch
plate up to a point 2 feet away from the support bracket.
Place the cable's hook on the rod provided on the apex

support bracket.
147
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F. Peg down the winch plste and remave short cable from winch,
I11. Raise Fain Frame and Place Solenoid Mechanism in Place
A. Hook lower end of long cable into winch and take up the slzack,
B. Hook the carzbiner end of the c:ble into the U. Bolt located
; on the pole guides.
C. Raise the main frzme to approximately 20 degrees.
D. Place solenoid mech. in place as shown in drawing.
E. Adgust main frame position until it rests on the first

angle stop.

F. Relocate the carabiner to the small rod at the top of the
solenoid mechznism.
L IV. Place the KuX band, L band, and equiptment boxes in proper g

locations on the main frame.

R R

V. Raise and Lower Main Frame as Necessaey
A. Unwrap solenoid emergency cord prior to raising the main frame.

B. Activate the solenoid as necessary to lower frame past any

angle stop.

VI. To DISSABELE Follow Above Procedure in Reverse Order. ] |
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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 Pollution Laboratory

Satellite Applications Laboratory
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