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1 j  ABSTRACT V

J Active microwave responses of sea Ice and lake ice were investigated

k V at sites located off the North Alaskan Coast in the Arctic Ocean. The

LI experimenters were ground-based at the Naval Arctic Research Laboratory,

j [ 
NARL , located outside of Barrow, Alaska , dur in g May 1977, an earl y spr in g

month In the Arct ic. Microwave equipment was mounted on a portable A—frame

type support system Which was transported to test sites via sled and snow-

mobile and assembled . Data were acquired at numerous microwave frequenc ies,

- — receive-transmit polarizations , and angles of incidence for 5 sea ice and

2 lake ice types. This memo documents the experimen t and the experlinental
- 

procedure; and lists the raw experimenta l data.
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I

V 1.0 INTRODUCTION
t~
I Vi,

The use of rada r i magers to moni tor the p ropert ies of sea ice has been
tested in numerous experiments In recent years. The actua l properties of

the radar return from sea ice of known charac teris t i cs are st i l l  known onl y
In a qualitative way. The Ice cover in the Arctic Ocean and associated

area s is of great importance to potential naval operations both on the sur-
face and below It. Civilian needs call for an understand ing of the properties

of the Ice due to development of the oil reserves of the Alaskan and Canadian

North Coasts and off-shore areas.

The uncertainties that have accompanied previous experiments prov ided

the impetus to perform this experiment. To develop a quantitative under-

stand i ng 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 multi p le frequencies , numerous
polarizations, angles of incidence from 10 to 70 degrees, and ground truth

prov i de a complete story of the backscatter properties over the frequency

range of interest.

In the Arctic spring of 1977, the portable “Microwave Active Spectrometer

(HAS Jr~)” was used to col l ect data investigating the backscatter properties

of sea Ice off the North Alaskan Coast. Inland l ake ice was also easy to

access. Backscatter measurements and ground truth were taken to comp l ement

the sea ice study. Table 1 sumarizes the categories of ice, dates the
backscatter investigations were performed , and the number of looks at a site. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V - -
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2.0 EXPERIMENT DESCRIPTION

The following section describes the test site , the equ i pment, the

ground tru th , and the data acquisition.

2.1 SITE DESCRIPTION

The test si tes were selected on the basis of s ite log is ti c sim p l i ci ty
and avai iabflity of cooperative programs by other investigators. It was

i nitially proposed to perform the i nvestigation using Narwha l Island as

ground-base. Narwhal Island , an ice covered gravel bar , I s loca ted at
Prudhoe Bay in the McClure Islands. Ice conditions for the season were

abnorma l with formations of multi—year and thick first-yea r Ice nearly non-

exis tent in the area. The log istic plan was to transport men and system to

ice s ites via  hel icopter. S ites would have been severa l hundred kilome ters
away , making experiments dangerous and extremely time-consuming , requiring

more helicopter time than was available. Discussion s proceeded to locate

a more advan tageous ground-base. NARL was chosen after an aerial survey

located numerous Ice categor i es off its coast. The Nava l 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.

Shorefas t ice extended ou tward i nto the Arc t ic Ocean for several thousand
meters. Ice categories such as multi-yea r, thick first-year, lagoon , p ressure
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 - HAS 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
(1-2 GHz) antenna and hardware arrangement. Figures 3 and 4 show the Ku-X-

band (8-18 GHz) antennas , hardwa re , and reflector arrangement. Nomi na l

sys tem spec i f ica t ions for MAS Jr. are g iven In Table 2. A system block

di ag ram is shown in Fi gu re 5.

3
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Figure 1. MAS Jr. in Operation

1,~

-

~~~~~~~ 

V

Fi gure 2. Detail of L-band Antenna and
Hardware Arrangement.
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TABLE 2. NOM I NAL SYSTEM SPECIFICAT IONS 
.

V U
Ku-X-band 1.-band

Type FM-CW FI4-CW

Frequency Range 8- 18 GHz 1.5 GHz

Modu lating Wave fo rm Triangular Triangular
1’

FM Sweep: ~f , 1 GHz 800 MHz

V Transmitter Power l4-l9(~~~ 50 mW

Intermediate Frequency 50 kHz 50 kHz

IF Bandwidth 10 kHz 10 kHz

Antennas V

Receive Type 46 cm. Reflector 91 cm. Reflector

Transmi t Type 31 cm. Reflector Standard Gain Horn

H Feeds Dual Ridge Horn Log Periodic

V Polarization
- Capa b i l i ties HH ,HV ,VV ,VH VV ,VH V

Target Distance 10.7 meters 6.1 meters

Transmi t Beans,Idth 8.2° at 8 GHz 27°
4.00 at 17.7 GHz

Receive Beamwidth 5.3~ at 8 GHz 9.5°
2.3° at 17.8 GHz

Incidence Angle Range 100 - 70° 100 700

Calibra t ion : V

In ternal Signal Injection Signal Injection
(delay line) (shorted delay line)

Externa l Luneberg Sphere Squa re Tr i hedra l
Reflector Corner Reflector

Operating Temperature _500 C to +50°C -5O°Cto +50°C
Range

6 V

IIk. ~~t ~~~~~~~~~~~~~ - 
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V i  2.3 GROUND TRUTH

Li This section covers description of the sampl i ng techniques used to

descri be snow and ice conditions . V

V -V- V

V 

2.3.1 Snow Conditions

f r - f r

The following parameters were measured for the snowpack: V

(1) Depth

(2) Density
- (3) Temperature
(4) General descr i ption of grain size, sha pe, and texture
(5) Surface roughness V

2.3.1.1 Snow Depth

V Snow depth was measured at the center of the area illuminated by the 
V

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 Densi ty

Snow densi ty 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 cy l inder by
brushing the snow away and shaving the snow off the ends, the known vol ume

of snow and cylin der were weighed. Data were recorded relating the snow

density and the horizontal axis  of the cylinde r above the ice surface.

Whe n the snow was several centimeters in depth , samples were taken to

provide a density profile.

8 
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2.3. 1.3 Snow Temperature

V 

Snow temperatures were measured In the first few centimeters below

the air-snow Interface. Snow depths were usually l imited 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. V

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 Ice Conditions

The following parameters were measured:

(1) Type

(2) Thickness

V 
(3) Surface roughness
(4) Horizontal inhomogeneity

(5) Temperature profile

(6) Salini ty profile

2.3.2.1 Ice Type

V 

The Ice was categorized by visual inspection. Dr. W.F. Weeks of the

U.S. Army Cold Regions Research and Eng ineering Laboratory provided the

expert i se here and throughout all ground-truth phases.

9
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- 2.3.2.2 Ice Thickness

Ice thickness was determined by coring with a small-diameter coring

tool and then measuri ng depth using a line , sinke r, and rule dev ice.

H 2.3.2.3 Surface Roughness

Surface roughness was described as to how the surface rolled, sloped, V

5 and had bumps. Small scale cha racteristics in the first few centimeters
were observed.

2.3.2.4 Horizontal Inhomogenuety

Cores were typically taken at each look position . Less-than—mi lli—

meter thickness slices were taken out of the core using a mlcrotone (Figures

V 
7 and 8). The microtone shaved sections of ice to obtain the milUmeter

thickness. To examine a “thin section” of the ice core , an enclosed sof t
li ght source was used (Figure 9). Black-and-wh i te photographs using a

macro lens were taken of the eight-mi ll Imeter-diameter thin sections. See

Fi gure 10 for an examp le.
V Cores were stored , th i n  secti ons cut, and photographs made in a cold

V 

storage shed. Storage 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 i nto the core using a

hand drill and inserting probe—type thermometers. The temperature of the 
V

probe was allowed to s tabilize before recording.

2.3.2.6 Stra tif ica t ion

Stratification was logged by recording visual impressions and by

photog raphs . 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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Figure 6. Coring and Dril ling to Determine
Ice Th ickness
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Figure 7. Microtone in Operation
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Fi gure 8. Thin Section on Microtone
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Figure 9. Soft Light Source with
Polarizing Filter
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Li 
~.3.2.7 Salini ty Profiles

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

- 
The core was sectioned into 10-centImeter lengths with a saw and placedU into quart plastic containers . These conta i ners were enclosed with their

mating cover, taken to the laboratory, and allowed to mel t at room tempera-
ture. A salinity bridge was used to- make measurements of the sea Ice melt

- - 
samples .

A more sophis tica ted sa l in i ty meter was used to make measur ements of
the low -salinity lake lcd mel t 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 V

This section describes tie specifics of the data acquisition process

of the performed radar backscatter experiment.

2.4.1 Logistics

V 
HAS Jr.  may be considered to cons i st of the fo l low ing subpackages:

(1) A-frame antenna support system

(2) Ku-X-band microwave hardware and dual antenna assembly
L. (3) 1-band microwave hardware module

(4) L—band 3’ parabolIc dish and L—band horn
(5) Power and data acquis i t ion control uni t
(6) Power system (900 VA generator , 12 vol t storage battery , battery charger) -

V 

(7) CalibratIon targets with known radar cross sect ions

(8) MIscellaneous tools and hardware

V All of the above gear was transported to selected sites off the coast near

MARL . A sno~mobIle and 12-foot sled provided the means of transportation

of all logistic movements of man and Sys tem . The power and data-acquisition

H
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I
V control uni t, genera tor , storage battery, and cha rger were trans por ted

back to NARL at the end of each day. The remainder was left at the ice

sites.

Ice sites were selected by Dr. Weeks from both ground and air visual

V 

inspection of the off-shore coastal area near NARL . Representative samp l es

4 of the available types of sea ice and lake Ice wh ich were accessible by

snownobile were selected.

2.4.2 Backscatter Measurements

Measurements were made at 10 frequenc i es, up to 4 transm i t-receive

confi gura t ion s, and 7 ang les of inci dence from 10° to 70° at each look 
V

position. Up to 6 look positions were taken at a site to employ spatial

averaging In the reduction of the effects of fad i ng. The number of looks V

at a site was limi ted by time factors. Normally two days were allowed

per site. Nomina l times for performance of a site experiment may be found

in Table 3 V

TABLE 3

NOM I NAL TIMES FOR DATA ACQUIS1TION*

- Function Time (Minutes)

Complete Assembly 75

Data Set - I Look 60

Reposit ion - New Look 30 to 60

DIsassemb ly 1*5

Loading S leds 30 V

*Three man operat ion
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I

Independent look positions were obtained by phys ically repositioning
V the scatterometer so that at least half  of the new i l l u m ina ted cel l  was

not overla pped by a previous cell. Figure 11 demonstrates one scheme

used to reposition the scatterometer. This was conino-*ly used where a

lar ge area of smooth ice was observed.

2.4.3 Experimenta l Procedure

The system was assembled , us in g the “assembl y ins truc t ions ” found in

the Appendix as a guide . The reflector was aligned using the attached

cable straps. Ku—X—band antenna ali gnment was checked using a four-power

rifle scope which could be positioned on each antenna. Al ignment of the

antennas remained stable throughout shipping and all phases of the experi—

ment. 1-band antennas required no additional alignment through the

experimental phase. V

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

V - ran from a large-capacity 12-volt storage battery. Due to continuous
V use throughout the day and due to the cold operating conditions, a 12- -

ampere charger charged the battery continuously. It also acted as an

additional 12-ampere 12-volt source. The winch typ i cally drew 20 amperes.

Power—up and system stabilization proceeded as follows. After major

assembly was completed , the generator was activated , charg ing 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 1-band and Ku-X-band hardware may be energ ized

independently by each having their own control cable. When both cables are V

l inke d, both L—band and Ku—X—band microwave hardware modules are in transmit -
receiver mode, or one in transm i t-receive and the other in delay—line-calibrate

mode. Each m icrowave system was allowed a warm up period. Data acquisition

proceeded when returns from the delay-line-calibration mode stabilized .

Data were typically taken us i ng the following format:

16 
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(1) 1-band delay line return. 

-j (2) Nine frequencies of Ku—X—band delay l ine returns.

(3) 1-band VV and Ku—X-band HH returns for 10 frequenc ies at
200 off hor izontal.

(4) Proceeded up to 10° off nadir  takin g da ta at each preset
angle of Incidence.

(5) At 10° of f nad ir , 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 200 off horizontal the 1-band dish was rotated for VH.

Ku—X-band antennas were rotated for VV. Data taking
proceeded as in Step 4.

- (7) At 100 off nad ir Ku—X-band receive antenna was rotated for
VH and the data taking cycle continued .

The returns were recorded using a 6—di gI t—w i th—sign formated thermal V

printer and paper tape. After the data set was completed , par t ia l  d is-

H- assembly was undertaken and the structure moved to the new look position .

The old look positIon then became act ive with ground-truth data gather ing. V

Li A core was taken for s a l i n i ty measurements and one taken for strati fica t ion V

and thin section study. Temperature profiles, snow data, and surface data

Ii were taken.

Calibra tion wi th targets of known radar cross-sections were made at

V ~
V each site. A Luneberg lens was used for the Ku X-band radar and a square

trihedra l 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.

Includ ed 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.

[ V I

19
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TABLE 4

TARGET RETURN VERSUS BAC KGROUND RETURN

VV W Target/
Frequency - GHz Background (dB) Target (dB) Background (dB)

1.5 —17.0 +5.2 +22.2

9.0 -21.6 - .3 +21.3

12.0 -20.9 - + .0 +20.9

17.0 —35.2 —15.2 +20.1

The above table shows that lcns and tr ihcdr a l returns were sign i f i -
U cantly larger C> 20 dB) than ice returns ; thus calibration returns may be

considered independent of background.

Li
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Li
3.0 SUMMARY

Available types of Ice were i nvestigated during the 4-week experiment.

The experiment was terminated due to the Warming weather conditions . Seven

sites and five categor ies of ice were Investigated. Thirty—three look

positions were obtained. The r~ i data and ground-truth are g iven in the
Appendix.

Apparent consistent differences between 1-band return for different

looks appear for Si tes 1 and 3 (smooth first-year ice). Explanation must

await further analysis of the ground-truth information.

Analysis of the observations had jus t star ted at the time of prepara-
tion of this report. Detailed correlation of ground—truth and radar data

V will be presented in a subsequent report. The 1-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.

U

U 
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H 
_ _ _ _ _ _V APPENDIX B. RAW L-BAND DATA

Raw 1-band data is included here. Data are listed accord i ng to date

of experi ment, si te number , and look nt,nber. The angle of incidence of

V the return is Indicated at the top of the f i r s t heading page. The transmit—
receive configurations are indicated by VV and VII shown to the left of the

J data. Lens return with the corresponding delay l ine  return are indica ted

V 

as LENS and DLI. The f irst DLI is the delay l i n e  return taken pr ior to
beg innin g a data run. The second DLT is the delay line return taken at the

end of a data run. 
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V

SE A ICE D A T A  SPRING 1977 EXPERIMEN T

L—B A N D DA TA

ANGLE 10 20 30 40 50 60 70

DATE— M A Y  14, 1977 SITE— 1 LOO K— 1

VV LENS— —6.88 DIL— 21.76 DLI— 21.76 DLI— 21.76
—28.28 —30.45 —28.44 —30.07 —27.27 —15. 70 — 14. 44 V

VH LENS— —6 .88 DLI— 21.76 DLI— 21.76 DLI— 21 .76
—32.49 —2 9.92 —32.54 —30.69 —29.35 —30.17 —26. 79

DATE— MAY 14, 1 977 SITE— 1 LOOK— 2 -

VV LE NS— —6.88 DLL 21.76 DLI— 17.43 DLT— 20.06
C —33.56 —33.31 —3 1.16 —30 .89 —29.42 —14.81 —30.0 1 V

VH LE NS— —6.88 DLI— 21.76 DLI— 22.69 DLI— 22.69
V 

—32. 45 —31.51 —33.04 —31.66 —31. 40 —28.97 —27.30

D A T E —  MAY 14, 1977 S I T E —  1 LOOK — 3 
- V

LENS— —6.88 DLI— 21 .76 DLI— 21.74 DLT— 1 9.62 -

— 18.21 —16. 77 —15.82 —15.33 —13. 64 —11.28 —10.84
V H LENS— —6.88 DLL— 21 .76 DLI— 21.74 DLI— 21.74

C —29.73 —31.65 —31.62 —29.49 —2 9.08 —2 9.07 —29. 22

r DATE— MAY 15, 1977 SITE— 1 LOOK— 4 -~

LE NS— —7.47 DLI— 23.17 DLI— 23.17 DLI— 23.07 -~

—18.5 9 —18.42 —17.36 —16.96 —16.48 —14.87 —15.77
V H LENS— —7.47 DLL— 23.17 DLI— 22.97 DLT— 22.97

V 
—24.04 —22.72 —24.51 —21.71 —22.51 —21.11 —2 1 .98

DATE— MA Y 15, 1977 SITE— 1 LOOK— 5

VV LE NS— —7.47 DLI— 23.17 DLI— 23.91 DLI — 23.40
—16.36 —16.62 —16.83 —17.95 —17.70 —17.09 — 10 .55

V t-I LENS— - —7.47 DLI— 23.17 DLI— 22.3~ DLI— 22.88 
-

—22.83 —22. 12 —23.31 —22.75 —22.4? —24. 11 —16.88

V- -V -V 
V V V~~~ ~~~~~~~~~ ~~
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DATE— MAY 17, 1977 SITE— 2 LOOK— 1

VV LENS— —2.34 DLL— 16.86 DLI— 24.46 DLT— 22.56
—23 .83 —21 .03 —20.30 —19.57 — 17.44 —15. 45 —15.27

- VH LENS— —2.34 DLI— 16.86 DLI— 20.66 DLI— 18.76
—25.82 —23.19 —22.72 —20.85 —23.05 —19.46 —16.46

‘S

DATE— MAY 17, 197? SITE— 2 LOOK— 2

VV LENS— —2.34 DLL— 16.86 DLI— 22.01 DLI— 22.01 
-

—20.08 —21 .77 —19.22 —17.84 —19.99 —15.13 —6.21
U VH LENS— —2.34 OIL— 16.86 DLI— 22.01 DLI— 22.01

0. 0. 0. 0. 0. 0. 0.

- C DATE— MAY 17, 1977 S ITE— 2 LOOK— 3

-- LENS— —2.34 DLI— 16.86 DLT— 21 .01 DLI— 21.01
—21 .OC —18.80 —17 .78 —17.26 —14. 72 —13.31 —7. 65

VH LENS— —2.34 DLI— 16.86 DLI— 21.01 DLI— 21.01
—22. 49 —22.09 —21.42 —21. 45 —20 .20 — 15.5~ —12. 13

V ftJ
~c)
-

- 
D A T E —  M A Y  18, 1977 SITE— 2 LOOK— 4

-

V 
Li LENS— —2.34 DLL— 16.86 DLI— 24.74 DLI— 24.56 -

- - —22.27 —19.64 —17.61 — 18.14 —17. 48 —18. 41 —8 .59
VH LENS— —2.34 DLL— 16.86 DLI— 24.56 DLI— 24.56

LI —24.24 —21 .65 —21 .31 —23.02 —23.45 —17.08 —11 • 11

:0
- DATE— MAY 18, 1977 SITE— 2 LOOK— 5

VV LE NS— —2.34 DLL— 16.86 DLI— 23.-~6 DLI— 23.96 
-

V

—22.85 —20.65 —20.03 — 19 .10 —19.09 —17. 93 —17 .64
L. VH LENS— —2.34 DLL— 16.86 DLI— 23.96 DLI— 23.96 -

— 2 4 . 8 3  — 2 3 . 3 8  — 2 3 . 0 7  — 2 1 . 4 7  — 2 0 . 7 2  —18 . 91 — 1 8 . 5 1

- 
C. DATE— M A Y  18, 1977 SITE— 2 LOOK— 6

VV LENS— —2.34 OIL— 16.86 DLI— 23.21 DLI— 23.21Q —18.44 —18.32 —17.63 —16.71 —1 4.08 —10.54 —7.48
VH LENS— —2.34 DLL— 16.86 DLI— 0. DLI— 0.

0. 0. 0. 0. 0. 0. 0.

- V - V  —-V
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DATE— M A Y  19, 197? SITE— 3 LO0~ — 1

-U VV LENS— —1.82 OIL— 20.65 DLT— 21.38 DLT 21 .20
— 2 1 .3C —2 1.00 —20. 14 — 2 2 . 3 9  — 2 1 . 74 — 2 1 . 5 4  —15 .00  -

VH LENS— —1.82 DLI— 23.65 DLT— 21.02 DLI— 20.83 V

—24.28 —25.28 —22.89 —24.23 —24.59 —22.42 —16.68

( V V~ - 
-

V DATE— MAY 19, 1977 SITE— 3 LOOK— 2
U V

VV LENS— —1 .82 OIL— 20.65 DLI— 20.12 DLI— 20.35 V

—23. 58 —21.78 —23.35 —20.23 —17.69 —20.55 — 14 .14 
V

Vt-I L E N S  1.82 DLI— 20.65 DLI— 20.58 DLI — 20.58
—24.43 — 4 .45 —24.01 —24 .64 —22.92 —21. 12 —13. 71

V O

DATE— MAY 20, 1977 SITE— 3 LOOK— 3 V

VV LENS— —1.82 DLI— 20.65 DLI— 27.47 DLI— 24.53 -

-0 —27.21 —25.90 —25.12 —24.65 —22.13 —17.45 —14 .21 V

VH LENS— —1.82 DLL— 20.65 DLI— 21.59 DLI— 21.59
- 

- —24. 17 —25.20 —24.92 —23 .98 —23.76 —1-9.59 —17.71

DATE— MAY 20, 1977 SITE— 3 LOOK— 4

LENS— 2.73 DLL— 27.72 DLI— 26.98 DLI— 27.31 V .

—27.5 5 —25.99 —24.61 —22.61 —20.92 —20.81 —13.14
Vt-I LENS— 2.73 DLI— 27.72 DLI— 27.64 DLI— 27.19

—25.24 —24.84 —25.61 —22.64 —23.41 18.64 —15.35

DATE— MAY 20, 1977 SITE— 3 LOOK— 5

VV LENS— 2.73 DLI— 27.72 DLI— 26.89 DLI— 27.02

• —26.94 —24.41 —24.38 —25.50 —20.24 —11.93 —12.50 V

C.. VH LENS— 2.73 DLI— 27.72 DLI— 27.14 DLI— 27.14 -

V 
— 2 5 . 8 9  — 2 6 . 2 2  — 2 5 . 8 3  — 2 5 . 3 7  — 2 3 . 7 8  — 1 8 . 6 5  —14 .99

4--;

DATE— MAY 21, 1977 SITE— 3 LOOK— 6

VV LENS— 2.73 OIL— 27.72 DLI— 26.96 DLI— 26.96 - -

-26.71 —25.27 —23.00 —22.67 —23.90 —16.43 —10.38
Vt-I LENS 2.73 DLL— 27 .72 DLI— 27. 45 DLI — 27 .45

—26.61 —26. 12 —26.31 —25.92 —24.02 —23.88 —13.94

-V -V V V  _ -V V~~~~~~~~~~~~~ V V ~~~~V - - _ :
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DATE— MAY 21, 197? S i T E —  4 LOOK— 1

L) VV LENS— 2.73 OIL— 27.72 DLI— 26.46 DLI — 26.46 V

—24.22 — 19 ,72 —19.12 —14 .72 —9.33 —9.44 —9.61
V U LENS— 2 ,73 DLI— 27.72 DLI— 26.66 DLI— 26.66

U —25.34 —25 .98 —21 .98 —16 .95 —13. 91 —14. 96 —14 .83

~V VI

- -- 
DATE— MAY 22, 1977 SITE— 4 LOOK— 2

VV LENS— 2.73 OIL— 27.72 DLI— 26.92 DLI— 26.88k
—1 9.2~ —15 ,50 — 14 ,64 —9.48 —9.59 —8.45 —5. 92

Vt-I LENS— 2.73 DLL— 27.72 DLI— 26.80 DLI— 26.91
—22. 43 —20 .96 —20 .62 —16.69 —15.63 —12.38 —11.40

U

DATE— MAY 22, 1977 SiTE— 5 LOOK— 1

-V VV LE NS— 5.20 OIL— 27.30 DLI— 26.78 DLI— 26.78 .
U —24.33 —19.92 —20 .70 —17.97 —16 .90 —14.04 —1 2.87

LE NS— 5.20 DLI— 27.30 DLI— 27.30 DLI— ~ 7.3O
—27.58 —23.63 —23.51 —21.64 —21 .66 —18.52 —15.36

DATE— M A Y  2 3~ 1977 SITE— 5 LOOK— 2

o VV LENS— 5.20 DLL— 27.30 DLI— 27.00 DII— 27.15
— 2 3 . 9 8  — 2 0 . 40 —18 . 70 —18 .07  — 1 5 . 5 3  — 1 5 . 2 3  — 8 . 7 8

VU LE NS— 5.20 DLI— 27.30 DLI— 27.63 DLI— 27.35.U —25. 72 —24.02 —23 ,58 —20.20 —17. 92 —20.43 —15.30

U

DATE— MAY 23, 1977 SITE— 5 LOOK— 3

VV LENS— 5.20 DLL— 27.30 DLI— 27.52 DLI— 27.57
—21.91 —21.30 —23.21 —23.64 —18.57 —14.50 —6.58 V

C. VU LENS— 5.20 DLL— 27.30 DII— 27.71 DL I— 27.71
—23.03 —25 .55 —24.63 —21.38 —22.06 —18.74 — 11 .80

0

U D A T E —  MAY 23 ,  1977 S I T E —  5 LOOK— 4 V

LENS— 5.20 DLL— 27.30 DLT— 27.23 DLT— 27,23 ,
O —23.92 —22.13 —21 .23 —19.89 —17.64 —13.2 2 —12.98

VH LENS— 5.20 DLI— 27.30 DLI— 27. 23 DLI— 27 .23

o —27.57 —26.73 —24.34 —22.23 —20 .85 —18. 44 —17.33
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- DA T .E— MAY 23, 1977 SITE— 5 LOOK— 5

I:) V V  LENS— 5.20 DLL — 27.30 DLI— 27 .23  DL I— 27 .23
—24.93 —2 1 .05 —18.34 —18.31 —15.18 —14.92 —12.06 V

VH LENS— 5.20 DLI— 27.30 DLT— 27.26 DLI— 27,23
—24.50 —23.50 —22.18 —20.89 —20 .98 —18 .28 — 13.55

DATE— MAY 23, 1977 SITE— 5 LOOK— 6

VV LENS— 5.20 DLL— 27.30 DLI— 27.31 DLI— 27.31
—22.9 6 —1 9.98 —16 .98 —13.2 9 —15 .44 —14.23 — 8.64 -

VH LENS— 5. 20 DLI— 27 .30 DLI— 27 .31  DLI— 27.31
—25.4 9 —25.65 —24.67 —19.09 —17.89 —18 .67 —15.57

DATE— MAY 25, 1 977 SITE— 6 LOOK— 1

VV LENS— 9.62 DLI— 27 . 14 DLI— 27 .14  DLI— 27 .14
—20.58 —20.73 —21 .20 —19.57 — 19.68 —12.57 —11 ,94

VU LENS— 9.62 DLI— 27.14 DLI— 27.14 DLI— 27.14
-
, —23.58 —22.93 —23 ,76 —22 .10 —22.46 —16.45 —12. 93

DATE— MAY 25 , 1977 SITE— 6 LOOK— 2

V V LENS— 9.62 DLI— 27.14 DLI— 27 .57  DLI— 27 .57  
-

—20.54 —20.88 —20.43 —21 .85 —21 .85 —11.33 —11.41
V VU LENS— 9.62 DLL— 27.14 DLI— 27.57 DLI— 27.57 -

-

LI —25.42 —23.40 —22 .53 —22.92 —22.45 —18.33 —11.86

DATE— MA Y 26, 1977 SITE— 6 LOOK— 3 V

VV LENS— 9.62 OIL— 27.14 DLI— 27.69 DLI— 27.82
V — 2 2 . 8 5  — 2 1 . 9 4  —19 .99 —21 .30 — 1 9 .35 — 1 3 . 8 7  — 1 1 .161 VH LENS— 9.62 DLL— 27.14 DLI— 27.94 DLI— 27.65

—23.75 —22.73 —22.93 —22.81 —21.86 —20.01 —12.80

C

C’ DATE— ~A Y 26 1.977  SITE— 6 LOOK— 4

- 
VV LENS— 9.62 DLI— 27.14 DLI— 27.84 DLI— 27.75C —22.58 —22.03 —21.36 —18.98 —20.12 ~~1 3 . 5 V ’~ —6.89
V H LENS— 9.62 DLL— 27.14 DII— 27.65 DLT— 27.71

—22.26 —24 .50 —22.92 —21.12 —22.24 —18.52 —10.06

- -~-V~~~~~ _ ~~~~~~~~~~~~~~ 
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~~~~~~~ V _I ~~~~~~~~~~~~~~~~~ 
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U
DATE— MAY 26, 1977 SITE— 6 LOOK— 5

VV LENS— 9.62 OIL— 27.14 DLI— 27.65 DLT— 27.53
—19.66 —20.79 —20.03 —20.40 —18.49 —14. 79 —10 .05

VH LENS— 9.62 DLL— 27.14 DLI— 27.41 DLI— 27.52
— 2 3 . 5 0  — 2 3 . 14 — 2 3 . 5 2  —23.17  — 2 2 . 5 1  — 2 1 . 0 5  —12.96

U

V 
DATE— MAY 28, 1977 SITE— 7 LOOK— 1

— --V

- VV LENS— 9.06 DLI— 27.69 DLI— 27.69 DLI— 27.67
—25 .3C —24.71 —21. 41 —19.74 —18. 19 —14.37 —11.04

LI V H LENS— 9.06 OIL— 27.69 DLI— 27.65 DLI— 27.67
— 2 7 . 7 9  — 2 5 . 95 — 2 5 . 1? — 2 3 . 7 4  —20.03  — 1 7 . 6 3  — 1 4 . 98

LI DATE— MAY 28~ 1977 SITE— 7 LOOK— 2

VV LE NS— 9.06 OIL— 27.69 DLI— 27.5C OLT— 27.57
—26 . 45 — 2 5 . 47 — 2 4 . 6 2  — 2 3 . 4 9  — 2 0 . 6 1  — 1 4 . 2 4  — 1 3 . 2 5

V U LENS— 9.06 DLI— 27.69 DLI— 27.63 DLI— 27.62;
—26 .64 —25.64 —24.90 —25 .28 —23. 11 —16 .58 —19.50

U
DATE— MAY 28 1977 SITE— 7 LOOK— 3

U VV LENS— 9.06 OIL— 27.69 DLI— 27.82 DLI— 27.71
—24.01 —23.85 —22.42 —23.48 —1 9.58 —13.52 —11 .17

- VU LENS— 9.06 OIL— 27.69 DLI— 27.61 DLI — 27.61 -

— 2 3 . 8 2  —23. 92 —25.00  — 2 4 . 4 9  — 2 3 . 5 4  — 1 8 . 5 5  — 1 3 . 2 3

0

0
V C
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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-

men t, si te number , and look number. The transmit-receive configuration are

Ind i cated by VV, VH , HV , and HH shown to the left of the data. The nine

7 Ku—X—band frequenc ies are 9, 10, i i , 12 , 13, 14 , 15, 16, 17 GHz, and their

U L returns are listed as shown, left to right. The first row of data Indica ted

- by LENS are the lens returns. The second row Ind cated by DLL are the delay
line returns measured at the time of the lens calibration . The third row

P 
- 

ind i ca ted by DLT are the delay l i n e 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 ang le Indicated to the l eft Is the -ang le off the
horizon (complement of incidence angle). The last line-indicated by DLI Is

~ I the delay line return measured at the end of a data run.

U

P-I 
-

30
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SE A ICE DATA SPRING 1977 EXPERIMENT

DATE— MAY 14, 1977 SITE— 1 LOOK— 1

V 

NH LE NS— — 6.79 —7 .36 —8.75 —8.51 —8.05 —10.3 9 —14.15 —11 .09 —13.54
DLI— 2C .15 17.34 14 .50 12.25 11. 98 11.80 8.41 3.84 2.11

DLI— 2C.15 17.34 14 .50 12.25 11. 96 11.80 8.41 3.84 2.11

A NGLE
20 —4 8.10 —49.07 —4 9.27 —49 .66 —47.43 —34 .16 —38 .32 —5 1 .39 —55.05
30 —31. 94 —33 .24 —32 .98 —33.88 —3 6.74 —31.74 —33.95 —51.82 —50.86 V

• 4C —32.93 —33.46 —30.3C —35.25 — 31 .48 —30.25 —34 .87 —51 .79 —53.33
V 50 —31.86 —31.31 —34.83 —34.40 —33.67 —35.04 —37 .52 —47 .73 —50.8 9

6C —27.61 —31. 88 —32 .45 —30.42 —31.16 —31.6 9 —32 .36 —3 4.63 —53.27 V

70 —37 .80 —37.99 —37 .46 —31.07 —2 8.43 —28.51 —33.82 —33 .39 —33 .15 -

80 —33.36 —35.29 —30.16 —30 .30 —27.08 —36.82 —33 .46 —33.01 —34 .4 7

DLI— 2C.15 17.34 14.50 12.25 11 .98 11.80 8.41 3.84 2.11

~IV LENS— —34 .08 —37 .14 —38 .74 —36.97 —36.05 —37.30 —41 .47 —3 8.45 —37. 23 V

OIL— 2C .15 17.34 14.50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 2C.15 17.34 14.50 12.25 11. 98 11 .80 8.41 3.84 2.11

A N GLE
2C —49.49 —52.45 —48.39 —51.58 —50. 75 —4 9.05 — 51 .32 —51 .21 —5 8 .11
30 —55. 62 —56.20 —47.60 —56.50 —57.40 —53 .30 —5 6.59 —51.60 —54.87 V

40 —53. 78 —55 .08 —47.33 —5 6.56 —52. 74 —53. 85 —55 .05 —5 1 .04 —5 1 .54
50 —52.89 —54. 75 —68.40 —54.88 —51. 72 —53 .32 —5 6.59 —49.49 —54 .72
60 —52. 70 —54 .10 —47.80 —57.77 —52.73 —52.27 —56.75 —50.27 —5 3.95
7C —51.34 —51.00 — 47.95 —55.49 —55. 10 —55. 94 —55 .15 —50 .47 —5 6.10
80 —34. 10 —37 .73 —3 6.35 —50.55 —52.97 —51 .87 —55.64 —53.06 —56.46

DLI— 20.15 17.34 14.50 12.25 11. 98 11 .80 o.41 3.34 2.11

VV LE NS— —7.57 —8.96 —10 .15 —10.2 9 —10.63 —16. 92 —17.58 —14 .59 —17 .45
• DLI— 2C.15 17 .34 14.50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 20.15 17.34 14.50 12.25 11.93 11.83 8.41 3.84 2.11

A N G L E  V

2C —38.24 —38.04 —35.08 —38.33 —35. 49 —33.59 —38 .79 — 5 1 .5U —53. 94
30 —32.89 —33.08 —32. 76 —35. 17 —34.74 —33 .33 —3 6.05 —52.97 —52.95 -

4C —34.00 —33.63 —29 .61 —35.11 —32.08 —31 .55 —38.36 —52.80 —53.82
50 — 3C .87 —31. 15 —33 .73 —32.00 —3 1.46 —34.28 —35.91 —38 .35 —50.36
60 —35.48 —31.92 —31.31 —33.15 —29.17 —31 .05 —32 .96 —38 .47 —54.23
70 —3C.38 —2 8.14 —27 .88 —31.65 —2 7 .36 —27. 12 -37.32 —38. 73 —53.25 V

80 —34.09 —35.85 —31.51 —29.86 —26.49 —35.20 — 35 .12 —36 .88 —33.64

DLT— 2C.15 17 .34 14.50 12 .25 11 .98 11.80 8.41 3.86 2.11

31 
-V

—~~~- -.~~~--- ~—— -- ~~ - -- ——--— —---~~~~~~~~~ —- - - V



— V - V - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V V V~J - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-V VV 
~~~~~~~~~~~~~~~~~~~~~~

VH LENS— —36.04 —39 .43 —37 .21 —38 .96 —37.72 —43 .65 —36.43 —41 .95 —42.44
OIL— 2C .15 17 .34 14.50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 2C.1S 17.34 14.50- 12.25 11. 93 11 .80 8.41 3.84 2.11

ANGLE
2C —57 .93 —51.79 —46 .8? —53. 78 —51.97 —4 9 .66 —51 .73 —52.39 —49 .80
3C — 5 6 . 4 1  — 5 5 . 2 1  —47.04  — 5 6 . 94 — 5 7 . 3 2  — 5 4 .87 — 5 7 . 12 —54 .03 —49 . 18
4C —53 .58 —55.63 —46.80 —56.62 —52.66 —5 4.64 —56 .92 —52.84 —48.27.
SC —52 .60 —55.68 —46.49 —54 .88 —52.58 —53.13 —49.51 —51. 98 —48 .86
60 —51.33 —53.62 —46.67 —56.92 —51. 96 —52 .87 —55 .75 —52.58 — 49.33
7C —51 .90 —51 .10 —36,02 —55 .95 —52 .91 —53.95 —56.81 —54.51 —4 9.14
80 —35 .02 —49.76 —35 .66 —5 1 .15 —53 .12 —51. 66 —56 .35 —55.77 — 49.16

DLI— 2C.15 17.34 14 .50 12.25 11 .98 11 .80 8.41 3.84 2.11

32—
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SEA I C E  D A TA S P R I N G  1977 E X P E R I M E N T  V

DATE— MAY 14, 1977 SITE— 1 LOOK— 2

NH LENS— —6.79 —7 .36 —8.75 —8.51 —8.05 —10.3 9 —14. 15 —11 .09 —13 ,54
OIL — 20.15 17.34 14.50 12.25 11. 98 11.80 8.41 3.84 2.11

DLI— 14.55 12.21 9.33 6.66 6.49 6.39 7.97 3.30 2.07

ANGLE
20 —34.13 —35.46 —37.35 —38.57 —36.64 —35 .14 —46 .74 —50 .33 —50.66
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 —30.04 —30.63 —32.91 —34.39 —47.79 —50 .50
50 —31.93 —29.85 —30.75 —34.50 —30.78 —23.70 —28 .36 —35.04 —3 4.54
6C —29. 70 —32 .91 —31 .59 —3 1 .95 —32.40 —26.41 — 34.85 —37.23 —54.85
70 — 2 8 . 1 4  —27 .96 —29 .83  — 2 9 . 4 9  — 2 8 . 0 6  —34.79 —31 .43 —36.83 —3 6.34 V

80 — 3 5 . 0 1  —30.11 —28 .50  — 2 7 . 6 5  —32 . 46 — 3 1 . 3 8  — 3 1 . 3 2  —37 .90  — 3 7 . 4 6

DLI— 17.20 15.91 12.53 10.14 9.02 6.79 9.36 3.53 2.40

HV LENS— —34.08 —37 .14 —38. 74 —3 6.97 —36.05 —37.30 —41 .47 —38.45 —37.20
DLI— 2C.15 17.34 14.50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 1?.20 15.91 12.53 10.14 9.02 8.79 9.36 3.53 2.40

A N GLE V

2C —57.57 —56.28 —48.66 —5 1 .02 —48.00 —46.87 — 49.32 —52.88 —52. 70
30 —5 6.94 —54.12 —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 —4 9.24
50 —54 ,17 —53.62 —47.29 —53.57 —53.05 —52.55 —54 .55 —52.80 —53.63
oC — 5 C . 5 3  —50.00  — 4 8 . 4 0  — 5 1 .92 —5 1 .37 —52.44 —53 .81 —5 1.32 —52.43
70 —5 6.12 —56.73 —47.81 —58.58 — 4 9 . 44  — 5 2 . 94 — 5 5 . 4 0  — 5 0 . 3 5  — 5 3 . 5 8
80 —37.58 —38.10 —36.81 —51.6 9 —47 .59 —47 .78 —55.99 —50.42 —47.04

DLT— 19.85 19 .62 15.73 13.63 11.56 11.19 10.75 3.76 2.72

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

DLI— 19.65 1 9.62 15. 73 13.63 11.56 11. 19 10.75 3.76 2.72

A N GLE V

20 —34.19 —35.27 —35.31 —38.23 —34.81 —33 .93 —36 .55 —51.26 —50. 16
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 —4 9.83
50 —30.34 —28.95 —29.10 —35.33 —29.45 —28.81 —31.89 —37.20 —37.21 V

60 —31.55 —32.53 —29.52 —33.56 —36.52 —35.37 —32 .37 —36.62 —53.09
70 — 3 7 . 9 6  —36.91 — 3 7 . 1 0  — 3 7 . 4 1  — 3 5 . 7 2  —37.60  — 3 5 . 46  — 3 7 . 1 4  — 5 3 . 0 0  V

8C — 3 2 . 8 6  — 3 5 . 8 7  — 3 0 . 5 8  — 2 7 . 2 8  — 3 2 . 8 0  — 3 3 . 2 8  — 3 8 . 3 8  — 3 5 . 8 8  — 3 8 . 2 1

DLI— 19.85 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 — 4 3 . 6 5  — 3 8 . 4 3  — 4 1 . 9 5  — 6 2 . 4 4
DLI— 2C.15 17.34 14.50 12.25 11.98 11.80 8.41 3.84 2. 11

DLI— 19 .85 19.62 15. 73 13.63 11.56 11.19 10.75 3.76 2 .72

A N G L E
20 —5 7.58 —56.39 —47.05 — 51 .89 —49.26 —47.86 —49.82 —52 .93 — 4 8 . 10
3C — 5 7 .10 — 54 .60  —46.86 —55.74 —57.65 —54.68 —56.73 —50.48 —47.90
40 — 5 3 . 3 4  — 5 5 .05  —47 .25 —54 .31 — 5 2 . 2 5  — 5 2 . 6 3  — 5 5 . 9 7  — 5 0 . 2 7  — 4 7 . 8 6
SC — 5 4 . 9 2  — 54.02  —46.38 — 5 4 . 2 4  — 5 2 . 7 4  — 5 0 . 95 — 5 4 . 7 5  — 5 0 . 2 ?  —49 .02
60 — 5C. 41 —50 . 72  — 46 .38  — 5 3 . 2 5  — 4 9 . 8 9  — 5 2 . 1 6  — 5 3 . 4 5  — 5 0 . 2 1  — 4 9 . 95
?C —55.64  —54 .3 9  —35 .77  —49 .31 — 5 3 . 4 2  —51.90  — 5 6 . 6 5  —50 .79  —48 . 72
80 — 4 6 . 93 —48 . 11 —66 .92  —5 1 .20  — 4 8 . 2 7  — 4 8 . 6 5  —51 .80 — 5 7 . 8 8  — 5 8 . 5 0

V 
DLI— 19.85 19.62 15.73 13.63 11.56 11.19 10.75 3.76 2.72

I
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SEA I C E  D A T A  S P R I N G  1977 E X P E R I M E N T

DATE— MAY 14, 1977 SITE— 1 LOOK— 3

NH LENS— — 6.79 —7 .36 —8.75 —8.51 —8.05 —10.39 —14.15 —11.09 —13.56
DLI— 2C.15 17.34 14 .50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 14.72 12.52 9.43 6.61 6.42 6.38 8.64 4.04 2.93

A N G L E
20 —33. 55 —3 6.22 —35 .84 —34.21 —35.36 —36.31 —32.85 —49.82 —42.97
30 —3C.77 —30.83 —33.60 —31.09 —30.99 —31 .88 —34 .58 —36.81 —38.03
4C —2 9.01 —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 —2 9.88 —32 .98 —35 .36 —33. 71
6C — 3~~.22 —30.1 6 —27.12 —32.29 —29 .60 —35.86 —34 .07 —35 .63 —36 .68
70 —37.67 —31 .24 —31.00 —27.58 —31 .11 —28,33 —31 .32 —35.08 —32.80 V

80 —3C .05 —33.95 —38.04 —35.26 —31.16 —26.94 —26.56 —34 .93 —3 6.00

DLI— 16.77 14.47 11 .51 9.06 8.3b ~.36 7.75 2.94 —3 .02

HV LENS— —34.08 —37.14 —38 .74 —36.97 —36 .05 —37 .30 —41 .4? —38 .45 — 37.20
DLI— 20.15 17.34 14.50 12.25 11.98 11.80 8.41 3.84 2.11

DLI— 16.77 14.4? 11.51 9.06 8.38 ~.36 7.75 2.94 —3.02

A N G L E
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 V

50 —49.52 —52.22 —48.07 —52.56 —51.93 —50.58 —69.30 —57.02 —49.74
60 —5C .81 —47 .85 —35.91 —51. 74 —50.00 —4 8.92 —54.14 —57.60 —53. 96
7C —36.86 —51 .10 —48.73 —53.24 — 51 .49 —33 .32 —52.11 —49.75 —54.08
80 —51 .77 —5 6.08 —49.80 —51.0 1 —51 .69 —49.22 —51 .95 —53.11 —54.70

DLI— 18.81 16.42 13.60 11.51 10.34 10.34 6.86 1.84 —8.95

V 

VV LE NS— —7.57 —8.96 —10 .15 —10.2 9 —10.63 —16.92 —17 .58 —14.59 —17 .45
OIL— 2C.15 17.34 14.50 12.25 11.98 11.80 8.41 3.84 2,11

DLI— 18.81 16.42 13.60 11.51 10.34 10.36 6.86 1.84 —6.96

A N G L E  V

20 —33 .20 —34.38 —33.80 —33.06 —34.05 —34 .59 —3 1 .77 —50.39 —50. 43
30 —32.14 —31.56 —30.97 —3 1 .08 —30.89 —31 .44 —33.76 —38.65 —52.7?
40 —2 9.21 —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 —3?.1 6
60 —37.07 —29.42 —27.99 —32.39 —31. 69 —28.09 —32.21 —36.30 —50.33
7C —37.93 —34.83 —31.06 —28.82 —28.89 —27.79 —31.44 —35. 76 —50 .75
80 —3C .46 —33.56 —32.01 —26.74 —27.95 —30.42 —28 .93 —34.35 — 50.10

DLT— 18.81 16.42 13.60 11.51 10.34 10.34 6.86 1.34 —8.96
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V H LENS— —36.04 —39 .43 —37 .21 —38.96 —37.72 — 43.65 —38.43 —4 1 .95 —42.44
DLI— 20.15 17.34 14.50 12.25 11.98 11.80 8.41 ‘.84 2.11

OLT— 18.81 16.42 13.60 11 .51 10.34 10.34 6.86 1.84 —3.96

ANGLE
20 —5 6.43 —54.92 —46 .95 —56.33 —55.52 —55.84 —57 .85 —50.63 —49.20
30 —51.93 —53.97 —46.54 —52.85 —53.10 —53.73 —54.79 —49 .46 — 47.16 V

4C —52.25 —51.36 —46.89 —51. 94 —51.47 —51.70 —54.01 —50.00 —50.07
50 — 4 9 .91 — 5 2 . 2 5  —35 .6 4  — 5 2 . 0 0  — 5 1 . 2 9  —51 .29 — 5 1 . 4 6  — 5 7 . 4 2  — 5 6 . 8 0
60 — 4 9 . 98 —49 .46 — 3 5 . 0 6  — 5 2 . 3 4  — 5 1 . 1 9  —47 .81 — 5 3 . 3 9  —49. 95 —46 .66
70 —47 .63 —50.83 —46.32 —54 .11 —54.31 —34.52 —53.10 —49.86 —46.78
80 — 5C.95 —53 .92 —47.31 —52.4? —53.04 —50.36 —53.76 —53.34 —54.80

DLI— 18.81 16.42 13.60 11. 51 10.34 10.34 6.86 1 .84 —8 .96
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SEA ICE DATA SP RIN G 1977 EXPERIMENT

V 

DATE— MAY 15, 1977 SITE— 1 LOOK— 6

NH LENS— 4.66 4.81 4. 18 3. 77 4 .86 4 .84 0 .52  — 4 . 4 0  — 5 . 9 9  
V

DLI— 22.49 19.99 17 .30 14.93 14.5? 14 .68 10.50 5.57 4.6?

DLT— 2~.49 19 .99 17 .30 14.93 14.57 14 .68 10.50 5.57 4.6?

ANGLE
2C —3 6.13 —38.38 —38.37 —37.33 —3 6.00 —35. 40 —37.71 —43.52 —43. 76
30 —35 .9? —34 .75 —36.62 —35.58 —32.03 —34.22 —35.38 —40.55 ~4n).69
40 —35.14 — 3 2 . 9 2  — 3 2 . 99 —36 . 21 —31 .29 —31 .00  — 3 2 . 3 4  —38 .31  — 3 6 . 3 9
50 — 3 1 . 3 ,  —33 .03  — 3 0 . 3 4  — 3 3 . 13 — 3 2 . 7 4  — 3 2 . 2 0  — 3 2 . 2 5  —40. 79 — 4 3 . 96
6C —32.61 —30.20 —32.13 —2 9.86 —29.48 —30.39 —34.92 —38.18 —40.25
7C — 2 7 . 5 3  —2 8 .50  —30 .86  — 2 7 . 5 6  — 2 7 . 7 3  — 2 7 . 7 3  —31 .03 — 3 8 . 5 3  —4- 3 .19
8C —22.25 —22.87 —21 .56 —28.00 —20.90 —23.67 —32.28 —34.23 —3 7 .82

DLI— 22.20 19.62 16.87 14 .50 14 .13 14 .20 9.93 5.04 3.87

NV LENS— —25.81 —25.82 —25.81 —23.95 —26.11 —28.00 —27.12 —31. 76 —29.65
DLL 22 .49  19.9? 17.30 14. 93 14.57 14 .68 10.50 5.57 4 .6?

DIT— 22.20 19.62 16.8? 14.50 14.13 14.20 9.93 5.04 3.87

ANGLE
2C —48.59 —47.80 —42.36 —47 ,98 —48.18 —48.50 —50.56 —51.12 —55.94
3C —46.29 —45.90 —40.46 —46.15 —46.46 —45.69 — 51 .46 —50 .65 —5 1.19 V

40 —46.53 —47.60 —41. 18 —45 .8? —46.48 —47.50 —47.15 —51.49 —52.41
50 —42.09 —43.96 —39 .60 —46.43 —66.26 —44.65 —44.65 —50.22 —53.6?
60 —43.65 —42.24 —40.11 —43 .40 —42.47 —43.05 —42.48- —46.57 —55.79
7C — 4 3 . 9 9  — 4 3 . 9 9  — 4 3 . 1 1  —41 . 16 — 4 1 . 5 7  —40 .72  — 4 3 . 4 2  — 4 8 . 3 1  — 4 8 . 8 0  V

80 —46.04 —46.48 —40 .42 —43 .98 —42.85 —39 .24 —47 .60 —52.54 —49.29

DLI— 21.90 19.25 16.44 14.07 13.68 13.72 9.35 4.50 3.06

V VV LENS— 3.88 3.21 2.48 1.99 2.28 1 .69 —2 .91 —7 .90 —9.90
DLI— 22.49 19.99 17.30 14.93 14,57 14.68 10.50 5.57 4.6? - V

DLT— 21 .90 19.25 16.44 14 .07 13.68 13.72 9.35 4.50 3.06 V

ANGLE V

20 —34.50 —36.37 —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 —3 1 .12 —33 .82 —42.06 —42.04
50 —31.28 —30.8? —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 —37.04
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

- - - 
~~~~~ 1 

- ~~~~~ V-V - V - V- V V —

—VV.V.V-V---V~. ~
V- V

~
-VVVV -V V- VVV- V- V- V- V- V -VV_ -V V~~~-V -VV V— V- V.--- V . ~~~~~. V~ V V~ -V~VV ~ -V-V ~V- V~V_ ~-VVP -V-V-V 

~~~~~ V V  ~~ ~~~~~~~~~ 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V-V~~•



- - V - V - V  -V - V -V V - V- V~~~ -~~~-V ~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ -

V VH LENS— —22.41 —27.26 —24 .58 —2 1 .03 —23.65 —23.42 —25.60 —31 .44 —34.8?
OIL— 22.49 19,99 17.30 14 .93 14.57 14.68 10.50 5.5? 6 .67

- DLT — 21.90 19,25 16.44 14 ,07 13.68 13.72 9 .35  4. 50 3.06

ANGLE V

V 20 — 4 8 . 2 4  —49 .61 —38 .9 9 —48 .78  — 5 0 . 4 8  — 4 9 .05 —49 .06  — 5 2 . 9 2  —56 . 71
V 30 —46.92 —46.38 —39.08 —47 .07 —46.82 —46.50 —49.78 —51.89 —52.23

40 —46.20 —47 .96 —38 .90 —45,78 —46.51 —48.70 —46 .63 —53.09 —51.76
- 50 —43 .35 —43.78 —38.89 —47 .81 —48.26 —45.24 —43.70 —51.67 —53.69

60 —43.01 —42 ,55 —39.28 —43.23 — 63.03 —42.45 —41 .81 —49.69 —53.62
70 —44.06 —43,34 —39.87 —42 .07 —41.73 —41.94 —45.00 —50.66 —50.62
80 42.82 —42.99 —38.37 44,54 —42.37 —41 .21 52.12 56.38 —49.81

DLI— 21.90 19 .25 16.44 16 .07 13.68 13. 72 9 .35 4 .50 3.06

VI 
- 

—— -V—-V —-— —V- -- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~



r 
V_- V~~~~~~ _ V V - V - - - VVVV ~~~~~~~~ V~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~ ~~~~~~~~- — ~~~~~~~~~~~~~~~ —.-- ._ ~~ - - -

SEA ICE DATA SPRING 19?? EX PE R I M E N T

DATE— MAY 15, 1977 SITE— 1 LOOK— 5 V

HH LENS— 4.66 4.81 4.18 3.77 4.86 4.84 0.52 —4.40 —5.99
OIL— 22.49 19.99 17 .30 14 .93 14.57 14.68 10.50 5.57 4.67

DLI— 2C.49 18.13 14.55 12.43 12.42 12.61 10.70 6.95 4.42

A N G L E
20 —3 6.11 —37.51 —37.04 —36.95 —35.88 —33.7? —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
40 —31. 74 —3 3.60 —34.63 —32.55 —31.25 —30 .69 —32.35 —3 7.00 —38.3 ?
50 —3C.33 —33.37 —28.54 —32.96 —31.57 —29.93 —30.39 —37.12 —36.35
60 —26.90 —25.76 —27 .16 —32.16 —27 .97 —34 .01 —32.89 —38.76 —46.44
70 —29.26 —25.46 —26.12 —28.20 —30 .89 —27 .72 —33 .97 —36.05 —32.59
BC —22.32 —18.20 —17.67 —22.61 —17.78 —20.90 —25.49 —26.48 —34.19

DLI— 21.17 18.74 15 .53  13 .27  13.05 13.19 10.31 6.08 4.30

NV LENS- —25.81 -25.82 -25.81 -23.95 -26.11 -23.00 -27.12 -31.76 -29.65
DLI— 22.49 19.99 17.30 14 .93 14.57 14.b8 10.50 5.57 4.6? 

V

DLI— 21 .17 18.74 15.53 13.27 13.05 13.1 9 10.31 6.08 4.30

A N G L E  
V

20 —47.81 —49.17 —44.45 —47.78 —45.17 —45 .5? — 45.73 —48. 14 —54. 18
30 —44.45 —45.50 —43.64 —46.51 —42.63 —43.90 —43 .09 — 47.85 —4 9.75
40 —46.07 —43.22 —41. 73 — 64.89 —40.42 —40.45 —43.49 — 48.06 —50.21
50 —45.13 —44.36 —39.3? —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 —48.66 —48.73 —51.71
70 —43.58 —40.38 —40.50 —43.45 —41 .63 —42.48 —43.12 —47.19 —48.77 V

SC —40.22 —41.12 —42.78 —3 9.01 —43.92 —44.53 —43.55 —42.70 —45.98 V

DLI — 21.86 1 9.35 1 6.52 14.11 13.68 13.76 9.91 5.21 4.18

V~ LENS— 3.88 3.21 2.48 1.99 2.28 1.69 —2.91 —7.90 —9.93
DLI— 22.49 1 9.99 17.30 14.93 14.57 14 .68 10.50 5.57 4.67

DLI— 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 —34.39 —30.71 —35. 10 —34 .75 —32.3 9 —31 .42 —32.27 —38.62 —39.49
40 —27 .82 —3 1 .30 —31.8 9 —30.83 —29.41 —28.40 —35.72 —35.82 —40.39 -

50 —30.99 —32.53 —28.80 —31.68 —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 — 2 6 . 4 6  — 2 4 . 7 8  —26 .72  — 2 7 . 7 2  — 2 9 . 4 7  — 2 6 . 9 7  — 3 2 . 3 8  — 3 8 . 4 0  —32 .99
8C —19.47 —18.18 —19.37 —21.32 —18.79 —15 ,64 —29 .48 —26 .96 —30.86

DL I— 21.86 19.35 16.52 14. 11 13.68 13. 76 9 .91 5.2 1 4.18

hhIIl.L V _V — -V_-V-V--V— V ~
-V 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ V--VV ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- VV - . - ~__ - V~V- V_.V 
~~~~~~~ 

_
~~
__~



- ~~~~~~~~~~~~

~~~~~~~~~~

~IH LENS— —22.41 —27.26 —24 .58 —21.03 —23.65 —23.42 —25.60 —31.44 —34 .89
DLI— 22.49 19.99 17.30 14.93 14.57 14.68 10.50 5.57 4.67

DLI— 21.86 19.35 16.52 14.11 13.68 13.76 9.91 5.21 4.18

ANGLE
20 —48.31 —47.60 —41.98 —47.13 —46.44 —46.43 —48.11 —52.00 —55 .98

V 30 —44.88 —45.75 —41 .70 —47 .10 —43.71 —43.89 —46.07 —S3 .11 —51 .22
40 —45.11 —42.96 —41 .34 —47.71 —43.02 —42.07 —46 .32 —51 .1 9 —52.22 —

50 —4S,1S —46 .88 —39.40 —44.12 —64.24 —43.22 —46.26 —48.22 —55.15
60 — 4 3 . 6 7  —41 .62 —41 .58 — 4 1 . 95 — 4 2 . 1 8  — 4 2 . 3 3  — 4 6 . 3 3  — 5 1 . 3 5  — 5 4 . 2 1
70 —41 .05 —38.96 —41 .14 —47.31 —41.7-3 —45.66 —45.66 —5 1 .76 —51 .66
80 —3 6 .57  —40 .67  — 3 9 . 7 0  — 4 1 . 2 6  — 4 0 . 2 8  — 4 2 . 5 9  — 4 5 . 43 — 4 8 . 2 8  — 5 2 . 4 1

DLI— 21.86 19 .35 16.52 14.11 13.68 13.76 9.91 5.21 4.18

- -  V.— ~~~~~~~~~~~ - -V __-VV--V-V~~~ V- -— - —-V—~~----V-V— -VV-V~ V-~ - - VV V -V~~~-VV~____  -V_- V- V_  --

I... ~__ ~~~~~~~ ~___  __~. - 
~~~~~~~~~~~~ V~~~-V ~~~~~~~~~~~~~~ V .  ~~~~~~~~~~~~~ _~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 4



-V -V-V -V -VV•~~~~ 
- V V_ ~V_ ~~~- VV~-V~V_ VV _,.- _-- ~~~~~~~~~~~~ --~~~~~~~~‘ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-~~~~~~~~

SEA ICE DATA SPRING 1 9?? EXPERIMENT

DATE— MAY 17, 1977 SITE— 2 LOOK— 1

NH LENS— 1.62 0.44 —1 .46 —1. 47 —0.75 —5 .29 — 11 .48 —13 .22 —3 7.42
DLI— 2C.44 17.74 16 .30 12.31 12.44 10.08 5.98 2.95 —9.46

DLT— 22.53 19.73 16.93 15.30 15.78 13.71 8.62 6.87 —4.10

A N G L E
2C —27. 78 —27 .50 —29.40 —27.36 —29.09 —33 .45 —37.1 9 —37.05 —52 .07
30 —23.93 —25.73 —25.87 —26.13 —27.05 —26.62 —32.88 —33.96 —52.10
40 —21 .55 —21.48 —27.21 —27.21 —23 .41 —25.42 —33 .20 —32.91 —52.54
50 —21.67 —24.05 —26.28 —25.71 —24.50 —27.25 —35.62 — 3 1 . 2 1  —53.84
60 —23.07 —22.48 —21.70 —22.79 —22.18 —26.55 —34 .91 —34.11 —49 .69

V 70 —17.81 —18.06 —21.64 —16.83 —18.67 —18 .86 —3 1 .27 —29.29 —46 .37
80 —16.83 — 18.29 —15.56 —20.36 —23.19 —25 .70 —27.06 —32.49 —47 .49

DLI— 22.01 19.23 16.27 14 .55 14.95 12.80 7.96 5.8-? —5 .44

NV LENS— —27.00 —25.75 —24.31 —24.06 —25.02 —27.28 —32.10 —31.41 —54.92
DIL— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

-
V 

DLI— 22.01 19.23 16.27 14 .55 14.95 12.80 7.96 5.89 —5. 44

A N GLE
V 20 —36.48 —35.64 —38.39 —41.2? —35. 40 —42 .18 —43.92 —46.17 — 4~~.22

3C —34.05 —35.16 —34.45 —35.65 —35 .18 — 38.34 —40.89 —42.58 —55.89
40 —31 .96 —34.72 —37 .39 —36.97 —33.94 —36.92 —41.40 —44.06 —57.04
50 —31.62 —31. 88 —34.12 —31.51 —33.78 —34 .3? — 63.95 —40. 15 —63.27
60 —32.30 —30.80 —30.57 —35.6? —31.50 —38.61 —37.45 —41.41 —6 1 .42
7C —27.03 —32.39 —33.08 —33.66 —35.36 —37 .57 —37 .46 —42.28 —56.02
80 —25.33 —31 .93 — 3 4 . 99 — 3 2 . 2 7  — 2 8 . 13 — 4 0 . 6 7  — 40 .62  — 4 3 . 2 2  — 5 8 . 7 3

V DIT— 21 .49 18.76 15.62 13.80 14.11 11.90 7.30 4.91 —6.78

VV LENS— 1 .01 —0.01 —1.20 —1.52 —0.61 —3.6? —8.54 —13.83 —37.87
DLI— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9 .46

DLI— 21.49 18.74 15.62 13.80 14.11 11.90 7.30 4.91 —6.78

ANGLE
20 —25.36 —28.31 —30.71 —27.59 —26.70 —31 .71 —35 .36 —3 7.42 —48.65
30 —24.53 —25.02 —26.02 —25.74 —27 .63 —26.84 —34.10 —34.62 —49.03
40 —22. 18 —19.94 —25.07 —30.26 —27.82 —24.21 —32.80 —33.68 —50.10
50 —1 9.43 —22.20 —26.35 —24.73 —21.90 —26 .33 —35 .66 —30.26 —48.6?

V 60 —23.26 —19.83 —2 1 .03 —21.53 —21.02 —25.07 —33.75 —35.24 —45.38
70 — 1 7 . 5 6  —16.99  — 2 1 . 6 6  —21 .11  —18.90  — 2 3 . 7 5  — 2 8 . 5 0  — 2 9 . 7 9  —4 .89
80 —13.56 —1 6.41 —15.35 —21.60 —21.31 —29 .93 —26.9? —3 1.33 —46.46

OLT— 2C.96 18.24 14 .96 13.06 13.28 10.99 6.64 3.93 —8.12 V

- V— ~~~V — V~V~ SV -V~~~~~~~~ -V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V ~~~~~~~~ - - V- V- V~~~~ ~~~~~~~~~ ~~~~~~~~~ _
~
p

~ V-V~~~~~Sa~~~~..V-V ~~~~~ V L



~~~~~~~~~~~~~~~~~~ V V - V ~ VV~V-V~- VVV V_ ~__VV_ _~~~_  — —  -V _ V~~~ -V _~~~~~~V- L~ r -~~~- - - . -~~~ ,~~~~~. - - - - - V
~~~~

V
~~~

• 
- V

VH LENS— —28.34 —30.62 —28.48 —29.87 —29.65 —30.32 —32.66 —32.60 —52.57
OIL — 2C .44  17.74 14.30 12.31 12. 44 10.08 5. 98 2 .95 — 9 . 4 6

DLT— 2C.96 18.24 14.96 13.06 13.28 10.99 6.66 3.93 —8.12

ANGLE -

2C —37.86 —36.76 —38.40 —42.43 —37 .04 —43 .64 —47.63 —48 .61 —65 .52
30 —35.91 —36.83 —34.86 —36.39 —36.42 —61.57 —43.32 —48.07 —65.07
40 —31.44 —35.02 —37 .62 —37.59 —35 .08 —40.37 —42.13 —46 .65 —65.18
50 —31 .31 —34 .00 —33.98 —32.95 —32.55 —37.79 —45.74 —43.26 —48 .74
60 —33.28 —31 .37 —30.83 —33.73 —31 .65 —37.61 —42.32 —47.61 —47 .00
7C —2 7.86 —32.73 —34.08 —37.98 —35.79 —31.95 —38.63 —48.58 —46 .59
BC —28.60 —31.15 —32.51 —33.78 —30.24 —38.80 —41 .74 —41.82 —48.27

DLI— 2C.64 17 .74 14 .30 12.31 12.44 10.08 5.98 2.95 —9 .46

-- 
--V - V- VV- - V

~~~~ 

V

~~~~

-V -V

~~~

-V ~~V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ -~~~~~ -~~~~~~
- 

---V 
~~~~~~~~~~ -. -V -V



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V - -- -V~~-V -V VV -V_~~-V-V -V~~~~~_-V~V-V~-VV~ — VV-V~VVV V - V - V~V-VV--V-V V V T ~~~~~~~~~~~~~~~~ ~__~~~ V~~ _ V~~ - V_ - Vj_V 
~~~~~~~~~~~~ 

V -VVV--VV-V~~~
VVV-V-VV-~~~~~~ V-VV-V~

SEA I C E  D A T A  S P R I N G  1977 E XP E R I M E NT

DATE— MA Y 17, 1977 SITE— 2 LOOK— 2 V

NH LENS— 1.62 0.44 —1.4 6 —1.4? —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 2.95 —9.46

DLI— 21.85 1 9.17 15.91 14.26 14.38 12.58 7.35 5,30 —4 .21

A NGLE
20 —28.46 —27.56 —28.46 —28.17 —27 .75 —32.25 —34.6 7 —37.65 —59.77
30 —24 .34 —27.76 —32.13 —29.28 —24 .43 —27. 16 —33.78 —3 6.90 —60 .38
40 —24.97 —23.63 —25.48 —22.79 —26.66 —27 .16 —33.38 —33.38 —56.02
SO —2C.92 —21 .24 —28 .90 —24.42 —22.31 —26.34 —30.67 —38.21 —58.68
6C —22.50 —23.61 —19. 49 —23.73 —26.61 —28 .45 —30.68 —35.23 —58.26
7C —16 .24 —21.80 —24.27 —22.66 —23. 18 —25.82 —31.97 —32.48 —51. 98
SC —1C.06 —20.87 —23 .84 —19 .46 —18 ,37 —22.73 —30.31 —27 .66 — 45.95

DII— 21 .85 19 .17 15.91 14 .26  14.38 12.58 7 .35  5.30 —4. 21

NV LENS— -27.00 —25. 75 -26.31 -24.06 —25.02 —27.28 —32.10 -31 .41 -54.92
DLI— 2C . 44 17.74 14.30 12.31 12. 44 10.08 5.~~8 2. 95 — 9 . 4 6

DLI — 21 .85 19.17 15.91 14.26 14.38 12.58 7.35 5.30 —4.21 
V

ANGLE
20 —38.22 —36.86 —37 .52 —36.63 —37.84 —45.82 —50.01 —52.99 —65 .72
30 —35.06 —35.79 —36.55 —35.00 —35.33 —42.98 —47.61 —46.90 —64.53
40 —36.60 —33.04 —33.16 —36 .30 —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 —33. 44 —32.70 —34 .22 —34.69 —37.50 —3 7 .32 —44.34 —46.47 —62.24
70 —33.48 —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

DLI— 21 .85 19.17 15. 91 14.26  14.38 12 .58  7. 35 5.30 — 4 . 2 1

V VV LENS- 1.01 -0.01 -1.20 —1 .52 —0.41 -3.67 -8.54 -13. 83 -37.8?

V 
DLL— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

V DLI— 21.85 19.1? 15.91 14 .26 14.38 12.58 7.35 5.30 —4.21 V

A N G L E
2C —26.13 —25.79 —29.85 —26.79 —29.11 —30.13 —37.20 —40.2? -60.60
30 —23. 79 —27 .26 —28.19 —29.84 —24.o6 —28.66 —32.81 —35. 97 —59.07
40 —2 6.02 —26.04 —26.10 —24 .11 —25 ,91 —27 .41 —38.81 —38.47 —48.66
50 —2C.80 —22.77 —28.15 —2 6.39 —22.76 —23.18 —30.54 —36 .71 —58 .83 - -

6C —23 .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 —2 1 .25 —2 5.73 —32 .04 —34.50 —57.68 V

80 —11.73 —23.00 —25.’.? —23.37 —19.74 —28.46 —29.48 —27.34 —54.44

DLI— 21.85 19.17 15.91 14.26 14.38 12.58 7,35 5.30 —4.21

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
L ~ - _ _____________

- 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~
_ _ a~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V~~~~V 

-

- 
4



- V- V ~V;~ -V ~-VV~- V V V __
~~

V -r ---— _~~~V~-_ V~~~~ V~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~ -V

VH LENS— —28.34 —30.62 —28.48 —29.87 —29 .o5 —30.32 —32.66 —32.60 —52.5?
DLL— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 2 1 ,85 19.1? 15.91 14.26 14.38 12.58 7.35 5.30 -4.21

ANGLE
2C —3 6.83 —38.14 —35.30 —37 .11 —39.49 —46 .01 —50 .98 —54.28 —66 .66
3C —35. 55 —35.52 —35.16 —35.45 —37.21 —44.11 —47.36 —48.70 —64.91
40 —37 .85 —34 .46 —33 .77 —3 6.28 —35.08 —39.79 —51.13 —52. 90 —66 .76
SC —31. 70 —34 .64 —34.02 —36.82 —32.32 —38.07 —44.20 —48.23 — 65.07
6C —32.5 6 —33. 95 —32 .30 —40.21 —34.40 —41.53 —50.36 —48.43 —64.60 

—

70 —32.8 —36.?? —33.38 —33.85 —37.29 —39 .77 —45 .29 —40.88 —63.71
80 — 3C .10 —31 ,15 —30.47 —30.88 —32.48 —37.05 —48 .45 —4 8.05 —61 .57

DLI— 21.85 19. 17 15.91 14.26 14.38 12.58 7. 35 5.30 -4. 21

-V -V-V —— - VS- V _ V~~~~~~~~ ±~~ V—- V_ A~~~~~~~~~~ V;VV. V V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
V - - V



W~~w~~~~_ V V  V~-VV-V~QV 4 (
~~~~~fl~ 

V~~~~~~V~~ V-V

SEA ICE DATA SP RING 1977 EXPERIMENT

DATE— MAY 17, 1977 SITE— 2 LOOK — 3

HH LENS— 1.62 0.44 —1.46 —1.47 —0 .75 —5. 29 —11 .48 —13 .22 —37.42
OIL— 2C.44 17 .74 14.30 12.31 12.44 10.08 5.98 2.95 — 9.46

DLI— 21.31 18.53 15.16 13.66 13.49 11 .88 6.47 4.39 —6.06

A N G L E
~ 2C —34.6? —31.30 —33. 13 —34.57 —34.71 — 37.1 4 —40 .53 —42.31 —58.48

V 

3C —29.34 —2 6.83 —30.08 —30.09 —27.74 —32. 43 —35 .83 —38.24 — 60.58 
V

40 —23.80 —2 6.92 —26.85 —26.03 —24.87 —29.84 —33 .76 —39 .86 —58.66
50 —21.86 —24.96 —25.69 —19.23 —27.77 —27.87 —33.01 —33.24 —54.70
6C —16. 92 —24.06 —24.25 —24.27 —20.60 —26.49 —33.19 —36.20 —56.37
7C —23.40 —17.90 —23.08 —20.68 —26.16 —32.28 —33 .57 —28. 76 —55. 95
SC —2C .32 —20.92 —19 .57 —18.09 —21.56 —21 .11 — 31 .21 —30.74 —50.54

DLI— 21.31 18.53 15.16 13.66 13.49 6.4? 4.39 —6.04

HV LENS— —27 .00 —25.75 —24.31 —24.06 —25.02 —27.28 —32 .10 —31 .41 —54 .92
DLL— 2C.44 17.74 14.30 12.31 12.46 10.08 5.98 2.95 —9.66

DLI- 21.31 1 8.53 15 .16 13.o6 13.49 11.88 6.47 4.39 —6.04

A N GLE
20 —42.2? —42.88 —42.64 —44.42 —43.45 —4 6.01 —51.51 —54.74 — 65.42 —

3C —37.64 —40.17 —40.67 —39.98 —40 .73 —44 .23 —51 .99 —53.63 —66.56
4C —35 .88 —38.19 —38.85 —36.71 —3 6.12 —4 1 .79 —48 .20 —48.16 —64.16 

—

50 —36 .25 —36.89 —36.00 —35.82 —3 6.34 —39.90 —46.11 —46.99 —64 .83
60 —35. 94 —33. 73 —3 6.33 —37.49 —37.40 —44.06 —45.81 —51 .20 —65 .96
?C —34. ?? —33.99 —35.29 —35. 76 —35.64 —41 .90 —41 .18 —44.61 —63.62
8C —3 6.68 —31 .58 —3 4 .54 —34.04 —32. 77 —39.84 —43 .38 —48.OS —64.38

DLI— 2 1 .31 18.53 15.16 13.66 13.49 11.88 6.4? 4.39 —6.04

VV LE NS— 1.01 —0.01 —1.20 —1.52 —0.41 —3.67 —8.54 —13.83 — 37 •3?
DLI— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 21.31 18.53 15.16 13.66 13.49 11.88 6.47 4.39 — 6.04

A N G L E
2C —30.68 —30.57 —31.93 —33.31 — 33.04 —3 7 .45 —42.61 —45 .75 —5 9.93
3C —26.73 —25.30 — 31 .31 —2 9.30 —27.48 —31.35 —3 6.33 —40.15 —60.96
4C —25. 41 —2 6.13 —25. 77 —27 .73 —26.30 —29.70 —32 .47 —42 .97 —6 1.5 6
50 — 2C ,98 —24.35 —23.85 —17 .41 —25.2 6 —27.52 —31 .60 —31.38 —56.96 

V

6C —1 6 .60 —20.93 —23.93 —23 .74 —20.58 —2 6.01 —32.91 —33.64 —54.85
?C —22 .60 — 19 .17 —24.38 —20.27 —27.13 —32.19 —35.39 —29.54 —58.44
8C —17.38 —18. 62 —20. 17 —19 .61 —20.72 —22.94 —33.08 —36.78 —59.36

DLI— 21 .31 18.53 15. 16 13.66 13.49 11.88 6.47 4.39 —6.04

- - V V~
V VV . V VV:V.~.V~~ ,~.V V- - -V. 

- •~~~~~~~-~~~~~~~~ ~~_ .- ~~~~~~~~~~L - V V V~~~~~~~~~ _ _  VV



-V-V--V- V W~~~~~V- ~~-~~ 
V V V- V - V  ~~~~~~~~~~~~~~~~ ~~~~~~~~ - - ~ - . -_, - - -

VH LENS— —28 .34 —30.62 —28.48 —29 .87 —29 .65 —30.32 —32.66 —32.60 —52.57
DLI— 2C.44 17 .74 14.30 12.31 12.44 10.08 5.98 2.95 —~~.46

O LT — 21.31 18.53 15.16 13.66 13.49 11.88 6 ,47  4 ,39 —6.04

A N G L E
20 —43 .07 —43 .68 —40.92 —46 .85 —42.99 —46.83 —51.39 —56.16 —67 .81
30 —38.28 —41.36 —39. 73 —40.60 —40 .24 —46 .23 —5 1 .83 —52.63 —66.09

V 4C —35 .52 —37 .90 —38.44 —37.06 —36 .35 —4 1 .35 —50 ,81 —48.93 —64.08
50 —3 6.25 —36 .52 —36.09 —37.66 —36 .57 —40.45 —51 .03 —47.82 —63.08
60 —34.12 —35.38 —34.43 —38.4? —38.62 —44.15 —45.29 —52.82 —64 .56
70 —35 .20 —31 .43 —3 4.56 —35.42 —37.69 —41 .15 —43 .59 —50.42 — 64.39
80 —33. 40 —32.86 —36.86 —36.36 —30.42 —40.93 —45 .84 —47.32 —63.46

DLI— 21.31 18.53 15. 16 13.66 13. 49 11.88 6.47 4 .39  — 6 . 0 4

V V 



-V V VV ~-V-V V - V V - V  ~VV~V ~-V -V~~ V-V~~~-V~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V-V V ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 
- 

- - - - -.,-V— V-- -~ -VV- V

SE A ICE DATA SPRING 1977 EXPERIMENT 
V

V DATE— MAY 18, 1977 SITE— 2 LOOK— 4

HH LENS— 1.62 0.44 —1. 46 —1.47 —0.75 —5.29 —11 .48 —13.22 —37.42
DLI— 2C.44 - 17.74 14 .30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 23.00 20.04 16.92 15.34 15.81 13.69 - 8.51 6.74 0.

A N G L E
20 —3 1 .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 —2 9.91 —33.53 —36.64 0.
40 —24.63 —2 6.03 —28.17 —24.94 —23.36 —27 .59 —33.20 —37.84 0.
50 —22.76 —21.45 —25.60 —25. 91 —25.74 —25.89 —34 .14 —3 6.79 0.
60 —22.1 9 —19.21 —22.50 —21. 96 —22 .35 —25. 1 6 —33.04 —32.49 0.
70 —17.43 —17.83 —25.71 —21.64 —19.95 —23.77 —3 9.05 —31. 61 0.
8C —21.29 —20.67 —22.73 —21. 70 —23.75 —2? .1 6 —30 .42 —3 6.34 0.

DII— 22.80 1 9.60 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
OIL— 20.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 22.80 19.60 16.65 14.92 15.27 13.25 7.42 5.83 0. 
—

A N G L E
2C —39.62 —39.89 —41.35 —40.73 —39 .65 —45.98 —46.09 —52.90 0.
3C —36.75 —37.48 —37.8? —40.15 —37.86 —42.73 —46.63 —50. 14 0.
40 —3 4.87 —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.
70 —32.47 —30.85 —35.63 —33.42 —32.00 —35.60 —39.3 1 —46.35 0.
80 —33.96 —32 .34 —33.79 —33.36 —34.44 —35.60 —47 .13 —39.56 0.

DLI— 22.80 1 9.60 16.65 14.92 15.27 13.25 7.42 5.83 0.

VV LENS- 1.01 —0 .01 —1 .20 — 1 .52 —0 .61 -3.67 -8.54 -13.83 -37.87
OIL— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 22.30 19.60 16.65 14.92 15.27 13.25 7.42 5.83 Q,

A N G L E  -

V

2C —31.08 —30.80 —32.25 —33.15 —33.63 —35 .52 —38.24 —43. 1 9 0.
3C —27.04 —27.42 —30.28 —30.70 —25.29 —30.75 —37 .91 —40.34 0.
4C —24 .23 —26.34 —2 7 .51 —25.23 —23.44 —27 .06 —32.55 — 38.23 0.
SC 24.59 —21.44 —25.36 —27.45 —24 .85 —26.20 35.73 — 41.c 0.
60 —21. 98 —19 .70 —20.46 —21.93 —24.08 —25 .70 —34.54 —32.96 0.
70 —18.3? —18.31 —24. 14 —23.36 —22.03 —24.18 —34.38 —34.23 0.
80 —ic . i i  —21.90 —22.49 —18.55 —21.20 —25.28 —34.59 —39 .82 0.

DLI- 22.80 19.60 16.65 14. 92 15 .27  13.25 7 . 4 2  5.83 0.

91
- - - - — - - V— V  -V~ V- VV-~~~ - -— ~~~~~ - V V - V V~~~~- V - V - V~~~~~ ~~~~~~~ V V~~~~~~~~~~~~~~ - - V

- ~-VV-V~~V - V V V - -V-V-V - V  V V- - V V -VV V _ V V V V V V_V VVV V.VVVV-_ .. .rVV__V V V V-V
~ V.V- r V V V V

VVV -



,V-V - V V - V V V~~~~~~~~~ -V ~~~~~ -V-V-V-V - - V - V V _ V  V - VV V V V
~~~~~

V—-V_ 
~ 

—
~~

—.-----— -V..- ‘- -V ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~ _~~V -VV!=~V_V -V VVV- V~
V_ V_V___ ,__~ V, ,.__.,__ ;-V_VV VVV V__~~~~V~V V______ _V___ ~_ ___ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VH LENS— —28.34 —30.62 —28.48 —29.87 —29.65 —30 .32 —32.66 —32.60 —52.5 ?
DLI— 2C .44 17.76 14.30 12.31 12.44 10.08 5.98 2. 95 —9 .46

V 
DLT— 22.80 19.60 16.65 14.92 15.27 13.25 7.42 5.83 0.

ANGLE
20 —39.41 —39 .38 —40.38 —40.55 —39.62 —45.21 —47.70 —55.49 0.
30 —36.26 —36.46 —38.55 —40.55 —38.o3 44.35 — 47.74 —51.59 0.

V 40 —35 .22 —36.59 —34.88 —38.55 —34.99 —42 ,28 —46.00 —47.30 0.
50 —34.30 —34.59 —34.9S —3 6.52 —33.48 —36 .48 —45.39 —46.68 0.
60 —33.50 —32.20 —32.37 —33.92 —35.70 — 62.24 —41 .68 —48.63 0.
70 —32.60 —31.98 —33.31 —34.99 —33.66 —35 .76 —44.11 —44.83 0. V

80 —2 9.75 — 31 .87 —36 .90 —36.14 —37.54 —33.46 —44.72 —44.60 0.

DLI— 22.80 19.60 16.65 14.92 15.27 13.25 7.42 5.83 0. 
V 

_ S _  —~-~~~~~~~ ~~~~~~~ -~~~SVVV.~~ V - V~~~V~ -V -- - -- - ---
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SEA ICE DATA SPRING 1977 EXPERIMENT

DATE— MAY 13, 1977 SITE— 2 LOOK— 5

NH LENS— 1.62 0.44 —1 .46 —1. 47 —0 .75 —5.29 —1 1 .48 —13.22 —37 .42
DLL— 2C.44 17.74 14.30 12.31 12.64 10.08 5.98 2.95 —9 .46

DLI— 22.23 19.16 15.89 14.38 14.69 12.59 7.33 5.48 0.

A NGLE
20 —29.82 —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 .~~8 —2 9.66 —3 7 .69 —3-3.57 0.
4C —2 6.13 —28.39 —27.28 —26.19 —26 .04 —28.21 —35 ,57 —36.80 0.
50 —23.64 —25.92 —26.66 —27.02 —27.67 —30.33 —31 .89 —35.76 0.
6C —2C . 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 —37.23 0.
8C —24.40 —20.24 —21 .02 —20.68 —23.75 —2 5 .36 —31. 16 —32.15 0.

DLT— 22.23 19.16 15.89 14.38 14.69 12.59 7.33 5.43 0.

NV LENS— —27.00 —25.75 —24.31 —24.06 —25 .02 —27.28 —32.10 —31.41 —54.92
DLI— 2C.44 17.74 14.30 12.31 12.4 6 10 ,08 5.98 2.95 —9.46

DLI— 22.23 1 9.16 15.89 14.38 14.69 12.59 7.33 5.48 3.

A N GLE V

•~ 20 —43.09 —43 .09 —42.52 —45.25 —42.84 —44.81 —47.89 —51 .08 0.
3C —35.01 —3 9.74 —42.00 —41 ,15 —41 .30 —42.45 —45.67 —48.78 0. V

40 —36.63 —3 8.23 —38.77 —38.02 —38.09 —41.11 —43.72 —50.5 -? 0.
50 —34.90 —35 .98 —35 .66 —38 ,53 —37 .34 —41.34 —45.76 —48.38 0.
60 —3 7 .29 —34.46 —34.21 —38.13 —33.64 —40.4? —45.87 —47.50 0.

V 7C —35.64 —35.35 —37.06 —38.79 —37.48 —41.49 —45.45 —47.?? 3.
80 —31 .27 —34 .06 —36.1 9 —32 .?? —33.52 —41.59 —43 .91 —44 .66 0.

DLI— 22.23 1 9.16 15.89 14.38 14.69 12.59 7.33 5.68 0.

V 

VV LE NS— 1.01 —0.01 —1.20 —1.52 —0.41 —3 .67 —8 .54 —13. 83 —37 .8?
DII— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 22.23 1 9.16 15.89 14.38 14.69 12,59 7.33 5.48 0.

A N G L E
20 —31. 90 —32 .01 —32.69 —32 .56 —32.45 —36.70 —38.41 —41.62 0.

V 3C —2 7.66 —27.40 —3 1 .43 —28.93 —29.64 —30.03 —36.31 —41.00 0.
40 —2 6.67 —2 6.35 —25.82 —27 .54 —27.31 —30.39 —3 6.16 —39.98 0.
5C —24.69 —26.45 —26 .66 —30.28 —29.18 —31.35 —34.56 —33.47 0.
60 —2C.O7 —23 .27 —25.5 9 —26.37 —20.61 —26.49 —31 .1 6 —32.83 0.
7C —1 9.22 —20.15 —21. 69 —22.64 —23.03 —22.44 —31.15 —40 .24 0.
80 — 2 4 . 8 6  — 1 9 . 98 — 2 2 . 0 0  — 1 9 . 3 2  — 2 7 . 1 3  — 2 5 . 5 6  — 3 2 . 3 ?  — 3 2 . 1 3  0.

DLI— 2 2 . 2 3  19.16 15.89 14.38 14.ô9 12.59 7 .33 5. 48 0.

V . V
— --V—-V-V —V----VV-V— -V--V-V.-- ~~~~ -V V-V~ V-~~ V. — V. ~~~~~~~~~~~ 

-V-V-V-V-V -— -V -V~~~~~~~-VV~ — -V- V- V- V-V V-V-V~~~ V~~ -



V. ~~~~~~~~~~~~~~~~ V ~~~~~~~~~~~~

VH LENS . — 2 8 . 3 4  —30.62  — 2 8 . 4 8  —29 ,87 — 2 9 . 6 5  — 3 0 . 3 2  — 3 2 . 6 6  — 3 2 . 6 0  — 5 2 . 5 ?
DLI— 2C.44 17 ,74 14 .30 12.31 12.44 10.08 5.98 2.95 —9.46

DLI— 22.23 19 ,16 15.89 14.38 14.69 12.59 7 .33 5.48 0. -

ANGLE
2C —42.85 —43.27 —62 .96 —45,83 —44.85 —45.29 —51.51 —52. 98 0.
30 —3 9.38 —40.02 —40.70 —41 .23 —41.18 —42.59 —46.42 —50.41 0.
4C — 3 6 . 48 —37 .90 — 3 8 . 3 4  — 3 7 . 5 3  — 3 7 . 4 9  — 4 1 . 42 — 4 6 . 4 4  — 5 1 . 6 3  0.
5C — 3 5 . 4 3  —36 . 98 —37 .71 —3 6 . 58 — 3 6 . 7 4  — 4 2 . 0 3  —46.98  —48 .00  0. 

V

60 —38.37 —35.39 —36 .74 —35.8 1 —35.33 —42 .19 —47 .48 —47 .95 0.
V 70 —37 ,49 —34.95 —37 .12 —40.17 —32.56 —44.31 —45.98 —50.07 0. -

SC — 3 5 . 6 2  —36. 70 — 3 7 . 7 3  —33 .80  —34 .13 —36 .83  — 4 5 . 12 —47 .35 3.

DLT— 2~ .23 19 .16 15.89 14.38 14.69 12.59 7.33 5.48 0.

5’O

V 
_ _  ___——

~~~~~~~~

- -V--V—..——- - V - V  - - -
~~

-V 
—-V-i-V—V-- 

~~~~~~~~~~~~~~~~~ 

MV-- V-V- V- V- - 

~~~~~~~~~~~~~~ 
-
~ ~~~~~~~~~~~~~~~~~~~~~~~~ _V~~~ —_ _____________
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V-V-V ~V~~_ V_-V-VVVV-VVV V_ -V-V -V -V-V V-V_V -VV-V~-V~ VVVVVVV VVVVV?_
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S E A  ICE DATA SPR ING 1977 EXPERIMENT

DATE— MAY 18, 1977 S I T E —  2 LOOK— 6

HH LENS— 1.62 0.44 —1 .46 —1.47 —0.75 —5 ,29 —11 .48 —13 .22 —37.42
DLI— 2C.44 17.74 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 3.

ANGLE
2C —2 8.20 —27 .40 —29.83 —28.09 —25. 14 —31 .31 —34 .43 —37 .28 0.
3C —2 6 .26  —22.8?  —27 .84 —27 . 75 — 2 7 . 3 3  — 2 9 . 3 8  — 3 3 . 7 2  — 3 8 . 3 4  3.
40 —24.72 —28 .82 —25.63 —26.81 —26.63 —30.89 —32 .47 —32 .86 -).

• 50 — 2 2 ,45 —23 . 90 —23 .98  — 2 6 . 3 5  — 2 7 .06 — 2 8 . 3 7  — 3 1 . 3 1  —34 .71 0.
6C —21.02 —22.14 —25. 11 —23.14 —24 .12 —26 .38 —33.0 7 —35 .65 ).
70 —18.84 —23 .43 —22.63 —3 1.25 —24.35 —25.03 —34 ,35 —34 .05 3.
80 —18.86 — 17.79 —22.96 —18. 18 —18 .39 —26 .17 —29 .53 —31.78 0.

DLI— 22.22 1 9.65 1 6.48 14.85 14.70 12.87 7.03 5.50 3.

NV LE NS— —27.00 —25. 75 —2 4,31 —24 .06 —2 5 .02 —27.28 —32.10 —31.41 —54 .92
OLL— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 — 9.46

DLI— 2~~.22 19.65 16.48 14.85 14.70 12.87 7.03 5.50 0.

A N GLE
20 —3 9.50 —39.33 —40.29 —40.17 —40.96 —42.27 —46.03 —49.49 0.
30 —37.6? —39 .59 —38.71 —38.14 —41 .49 —41 .48 —43.08 —47.51 3.
40 —36.67 —33.19 —36.15 —35.00 —37.38 —40.31 —41 .40 —43.2? 0. V

SC —34.45 —33.39 —36.20 —33.49 —33.20 —40.32 —43.60 —48.63 0.
V 60 —3 6 .61 —34.93 —35.18 —35.32 —34.09 —35.97 —42 .26 —46. 11 0.

7C —3~~.41 —37.02 —35.93 —34.3 1 —35 .25 — 41 .83 —44 .03 —43.76 0.
80 —33.50 —30.68 —33.09 —36.66 —35.32 —37 .39 —43 ,11 —44 .77 0.

DLI— 22.22 19.65 l - .48 14.85 14 .70 12.87 ~- .03 5.50 0.

VV LEN S— 1.01 —0.01 —1 .20 —1.52 —0.41 —3.67 —8.54 —13.83 —37.87
DLI— 2C.44 17.74 14.30 12.31 12.44 10.08 5.98 2.9~ —9.46

DLI— C. 0. 0. 0. 0. 0. 0. 0. 0.

A N G L E
2C C. 0. 0. 0. 0. 0. 0. 0. 0.
30 C. 0. 0. 0. 0. 0. 0. 0. 0. --

4C C. 0. 0. 0. 0. 0. 0. 0. 0.
50 C. 0. 0. 0. 0. 0. 0. 0. 0.
60 C. 0. 0. 0. 0. 0. 0. 0. 0.
7C C. 0. 0. 0. 0. 0. 0. 0. 0.
80 C. 0. 0. 0. 0. 0. 0. 0. 0.

DLI— C. 0. 0. 0. 0. 0. 0. 0. 0.

_ _ _ _ _ _ ___  __ __ - -  _____ 
V

V — -V ~~~~~~~~~~~~~ tr ~~~~~~~~~~
--V—

~~~~~~~~~- ~~~~~V - V V ~-V ~ V~-V -V -V -V V V -V~ -V~UA**~~Sfl-V_V-V -V -V ___V.~
V.-t..V~.~

__ 
-V—V--V-V-V - -V - _L___~~~~

-V 

- - ~~~~~~~~~ __ _ V -  - -~~~ - - V

hisL~ 
_V~~~~~V~~ V.J~~~ - ~~~~ VV ~~~ VS VV~ f ~~~~ _  V-V - V V _ V t~~~~~~~&V_V ~~~~~~~~~~~~~~~~ VV



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~ V.~~~~~~~~~~-V•-V~ V~~-VV~~~~•~~ V

•V
~-V~

VV-V~V~~~ ~ -V ~~~~- V - V _ _~~~~V- _V.V-VV~ - V- V_ VV .— V_•~~~•_ V--V-VV-

— 

Vii LENS— — 2 8 . 3 4  —30.62 —28 .4 8  —29 .87 — 29.65 —30 .32  — 3 2 . 6 6  —32 .60  — 5 2 . 5 7
DLI— 20.44 17.74 14.30 12.31 12.44 10.08 5.98 2.95 —9.66

DLT— C. 0. 0. 0. 0. 0. 0. 0. 0.

ANGLE
2C C. 0. 0. 0. 0. 0. 0. 0. 0.
3C C. 0. 0, 0. 0. 0. 0. 0. 0.

V 40 C. 0. 0. 0. 0. 0. 0. 0. 0.
50 C. 0. 0. 0. 0. 0. 0. 0. 3.
60 C. 0. 0. 0. 0. 0. 0. 0. 0.
7C C. 0. 0. 0. 0. 0. 0. 0. 0.
8C C. 0. 0. 0. 0. 0. 0. 0. 0.

DLT - C. 0. 0. 0. 0. 0. 0. 0. 0.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - - - - -~



~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ V_~~~~J ! _ V W V . V V - V~ ? - V_VV~-VV~ - V~V_ V_V _ ___V_ V~~ •-VVV-VV~ ~___
_V_ - V 

~_~
_ V-V _ V_!I ~~~

SEA ICE DATA SPRING 1977 EXPERIMENT

DATE— MAY 19, 1977 SITE— 3 LOOK— 1

NH LENS— —13 .62 — 1 1 .80 —10.21 —11.24 —11.62 —11 .51 —12.52 —16. 22 —24.11
DLI— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6 .87 —12.35

DLI— 14.71 13.91 13.83 10.02 8.76 8.45 3.54 —4.14 —7 .78

A N G L E
2C —45.41 — 41.87 —44.67 —42.94 —43.21 —43.48 —44.09 —47.65 —51.85
30 —4 9.58 —4 6.88 —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 — 67.80 —49.66 —48.93
50 —49.56 — 45.20 —51.29 —48.17 —49.34 —45.98 —46.00 —50.25 —49.43
60 —SC .21 —43.09 —46.45 —47.26 —43.80 —40.73 —47 .1 9 —48 .66 —51 .75
70 —4C.38 —42.63 —41 .98 —41 .43 —43.43 —62.36 —43.56 —45.59 —49.52
8C —3 9.98 —46 .72 —45.58 —42.33 —41.54 —42.22 —51 .00 —47 .35 — 53.51

DLI— 14 .31 13.51 13.45 9.38 7.92 7.58 2.58 —4 .82 —8.92

HV LENS— —41.35 —41.58 —38.97 —40 .44 —38 .88 —38.07 —40.56 —45 .64 —54.89 
-

DLI— 13.09 12.33 12.32 7.44 5.38 6.98 —0.29 —6.87 —12.3 5

DLI— 14.31 13.51 13.45 9.38 7.92 7.58 2.58 —4.82 —8.92

A N G L E
V 

2C —56.7? —54.65 —53.24 —55.16 —53.42 —54.63 —52 .08 —59.39 —61.85
30 —5 5 .17 —56.33 —55. 76 —59.36 —56 .49 — 54 .01 —SS .58 —53.40 —62.53
4C — 6C.2? —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 —56.61 —55.81 —57 .67 —62.1 1 —51 .43 —53. 21 —60.41
70 —57.84 —57.62 —55 .18 —57 .20 —5 7 .46 —5 9.23 —53.54 —46.52 —57.49
80 — 7 .46 —54.89 —55 .33 —46.87 —55.10 —50.83 —53.18 —50.27 —54.91

DLI— 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 —12.7 2 —13. 48 —13.71 —15 .18 —21 .91 —25.02
DLL— 13.09 12.33 12.3~ 7.44 5.38 4.98 —0.29 —6 .87 —12.35 -

DLI— 13.90 13.12 13.08 8.73 7.07 6.72 1.63 —5.50 —10.07 V

-
V AN GLE . -

20 —44.44 —44.58 —46.01 —45.83 —45.90 —47.~.5 —46.94 —46. 16 —58.37
30 —45.39 —4 9.10 —44.92 —47 .32 —43.41 —44.91 —43.96 —50.85 —55.84
40 — 5 2 . 0 9  — 4 7 . 5 6  — 5 0 . 10 — 4 8 . 0 9  — 4 7 . 7 6  — 4 2 . 5 8  — 4 5 . 8 5  — 5 6 .63  —58 .68
50 — 4 7 .76 —49 . 75 — 4 6 . 9 7  — 5 5 . 0? — 5 0 . 5 3  —42 .97  — 4 3 . 6 9  — 5 5 . 1 7  — 5 4 . 2 ?
6C — 4 6 . 9 1  —44 .88 —43 .50  — 5 2 . 6 8  — 4 3 . 7 4  — 4 4 . 99 — 5 2 . 8 0  — 4 5 . 2 8  —54 .11
?C —39 .90 —41.87 —42.29 —42.51 —43.31 —44.89 —44.32 —51.68 —52.26
80 — 3 8 . 2 9  — 4 6 . 98 — 4 5 . 0 4  — 4 4 . 7 0  — 4 8 . 5 3  —46 .07 — 4 6 . 5 5  — 5 1 . 7 1  —61 .99

DLI— 13.50 12.73 12.70 8.09 6.23 5.85 0 .67 —6.19  — 1 1 . 2 1

—V ~~~~~~ -V~-V_-V-V~V V ~~~~~~~~~~~~~~~~~~~~~~ V V V V . - V  - V-~~~~V-V-V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~V- VV~~-VV ~~~~V V W V ~~~ ~~~~~ VV — - V V- V .- V~- V- VV - V - V - V - V V V á~~~



—~~~~~~ — V — Vt ~~~~~ ~~ — — - -VV_ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

VH LENS— —44.17 —40 .98 —39 .72 —4 1 .71 —39 .57 —40.16 —33.93 —40 .71 —43.5 1
DLI— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87  — 1 2 . 3 5

DLT— 13.50 12. 73 12.70 8.09 6.23 5.85 0.67 —6.19  —11.21

ANGIE
20 —55.48 —55.27 —52.30 —55.96 —54.17 —52.86 —55.62 —56.57 —59 .33
30 — 5 9 .42 — 5 5 . 44 —54 .66 —58 .37  — 5 7 . 0 2  — 5 4 . 7 2  — 5 6 . 2 5  — 56.34 —59 .70
40 — o C . 7 4  — 5 6 . 5 4  —57 .69  —59. 40 —60.61  — 5 4 . 3 1  — 5 5 . 4 5  — 56.29 —60.00 V
50 —55 .95 — 59. 1? —~ 6.22 — 5 4 .73 — 5 6 . 9 4  —59.09 — 5 7 . 5 4  —56.02  —60.51 V

6C —57.08 —61.81 —56.59 —55. 18 —58.82 —59.23 —51.28 —54 .59 —58 .89
70 —55.49 —53 .95 —55.29 —56.99 —58.97 —58.68 —58.10 —56.54 —60.85
80 —58.92 —56.45 —52.79 —53.85 —51. 41 —54.94 —55 .06 —5 4.50 —61. 60

DLI— 13.09 12 . 33 12.32 7.44 5.38 4.98 —0.29 — 6.87  — 1 2 . 3 5  

~~ ‘-- -
V-V 

--V --V-V. ______



SEA ICE DATA SPRIN G 197? EXPERIMENT

DATE— MAY 19, 197? SITE— 3 LOOK— 2

NH LENS— -13.62 — 11 .80 —10.21 -11.24 —11. 62 -11.51 —12.52 -16.22 —24.11
DLI— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 — 6.87 — 12 .35

DLI— 21.15 19.80 17.05 13.94 12.60 12.62 12.09 8.36 5.31

A N G L E
20 —38.56 —3 6.03 —35.87 —36.34 —36.0? —37 .03 —34.59 —35.90 —40.04
30 —34.62 —33.41 —32.87 —33.96 —33.53 —31.62 —30.72 —33.87 —36.79
40 —32.75 —32 .9? —32.49 —30.72 —33.70 —29 .42 —28.29 —30 .86 —35.88
50 —32.61 —31.13 —30.11 —34.08 —32.86 —29.86 —31 .28 —34.67 —32.59
60 —29.81 —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 —19.69 —20.43 —22. 1 9 —22 .91 —21 .54 —23 .13 —22.47 -25.23 —24.54

DLI— 2C.2? 18.61 15.94 13.06 11.90 12.16 11 .33 8.11 5.25

V NV LENS— -41.35 -41.58 -38.9? -40.44 -38.88 —38 .07 —40.56 —45 .64 —54.89
DLL— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87 —12.35

DII— 20.27 18.61 15.94 13.06 11.90 12.16 11.33 8.11 5.25

A N G I E  -

20 —46.19 —46.34 —44.38 —44.78 —48.06 —43.61 —46 .10 —45 .90 —51.28
30 —4 6.32 —45.61 —43.89 —43.17 —43.73 —42 .73 —42.2? —44.55 —47.91
40 —43. 73 —43.77 —44.24 —43.29 —44.36 —41.96 —43.07 —43.63 —46.04
50 —42.94 —44 .59 —42.S9 —41.87 —47.74 —42.52 —39.53 —46.25 —47.65 

-

60 —44.72 —43.06 —41. 62 —43.74 —46.63 —41 .31 —38 .50 —40 .44 —50.47
70 - —44.14 —45 .85 —44.24 —43.12 —39.88 —39.16 —40.51 —40.04 —44 .27
80 —37.64 —41.04 —38.23 —38.90 —42.73 —46.21 —41.44 —41 .14 —41. 48

DLI— 15.39 17.41 14 .83 12.17 11.1 9 11.70 10.57 7.85 5.19

VV LENS— — 1 4 .35 —12.83 —11.5 1 — 1 2 . 7 2  —13.48 —13.71 —15.18 —21.91 —25.02
DLI— 13.09 12.33 12 .32  7.44 5.38 4.98 —0.29 —6 .87 —12.35

DLI— 19.39 17.41 14.83 12.17 11.19 11.70 10.57 7.85 5.19

A N G L E
2C —37.07 —35.81 —34 .29 —36 .10 —33.84 —31 .95 —32 .04 —34.89 —40.7?
30 —35.10 —34.38 —35.07 —35.76 —35.04 —32 .81 —31 .80 —33.95 —35.95
40 —33.38 —34 .39 —3 4.42 —33.80 —36.49 —31.57 —33.28 —33.56 —37.32
SC — 3 3 . 72 —30 .74  — 3 1 . 4 5  — 3 5 . 7 0  —36.04  —33.0 1 —30.91  — 3 4 . 6 8  — 3 9 . 5 5
6C —31 .04  —31.86 — 3 3 . 6 5  — 3 2 . 3 0  — 2 9 . 3 5  — 3 1 . 5 2  — 3 5 . 2 9  — 3 4 . 3 4  — 3 8 . 8 5
70 —3C.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 —13.19 —21.44 26.57 —26.34

V 
DLI— 19.39 17.41 14.83 12.17 11.19 11 .70 10.5? 7.85 5.19

V - -



~!~
_VV-V

~
V_VV -VV_ V _V--V••_ •-V 

~~VV~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~ J~~~~ 
-V-V-V

~
•
~f l•~ 

- V~~~••-V - - ~~~~~~~*~~~ -VV~~-V-V
-V -V~ 

- -V
~~~~~-V~•_V :-VV~~ : 

V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-V I
VH LENS— — 4 4 . 17 —40.98 —39.72  —41 .71  —39 .57 —40.16  — 3 3 . 9 3  —40. 71 — 4 3 . 5 1

V 

DLI— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87 —12.35 -V

DLT— 19.39 17. 41 14.83 12.17 11.19 11.70 10.57 7 .85 5.19

ANGLE 
V

2C —48.54 —46.85 —47.90 —41.67 —43.89 —51. 93 —54 .32 —53. 4? —53 .17
30 —50.23 —49.13 —50.99 —43.24 —47 .2? —47.58 —47 .62 —48.50 —51.58
40 —43.67 —63.70 —45.39 —42.05 —44.17 —43.69 —44.39 —46.21 —46.96
50 —39.87 —41.41 —43.62 —40.84 —42.19 —50.08 —50.63 —52.88 —51. 64 

-

60 —44.08 —44.48 —43.96 —42.58 —50 .42 —43.58 —42.42 —41 .71 —48 .58
70 — 4 2 . 4 8  —41.69 — 4 5 . 7 9  — 4 2 . 4 0  —39 . 43 —38.63  — 4 1 . 3 3  —40. 57 — 4 6 . 3 0
80 —35.59 —39 .66 —36 • 98 —39.66 —39.09 —38.83 —44.16 —47.77 —46.38

DLI— 15 .39 17.41 14 .83 12.17 11. 19 11.70 10.57 7.85 5.19

5’
L

~~~V V -V~ V 
~~~~~~~~ 

V~~~~ 
VV ~~~ V - V V V ~~ V V V . V V V VV~V . V~-V~ 

-V V•V-V -VV -V-V~V V  -V~V- V~~ V . V VV 
~~~

V V V V V V V V V  - V V - V V V



— V -V~-?~~ 
- -V VV•-V

~
- VV -V V V V f l !~~~~ ~~~~~~~ - — 

~~~~~~~ ~~~~~~~~ 
.p-., ,  V VV. VV flV. V . V

V~~~~V, .V~~~~.V ~~~~~~~~~~~~~~~~~~~~ _ _./ ?V-VVV~~~~V V ? VV ,V V~~ V - V _ - VVVVV. V

SEA ICE DATA SPRING 1977 EXPERIMENT 
V

V DATE— MAY 20, 1977 SIIE— 3 LOOK— 3

V 

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 7.44 5.38 4.98 —0.29 —6.8? —12.35

DLI— 2C .40 19.33 16.46 13. 10 12.02 12.22  11.96 7 .96 3.16

AN GLE
20 —37 .18 —33 .39 —3 4 .58 —3 7 .54 —37.20 —33.80 —34.05 —38. 17 —40.16
30 —34 .25 —33.11 —30.67 —33.31 —33.06 —32.92 —33 .36 —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 —2 9.38 —28.99 —37 .84 —35.28 —33.88 —36.11 —39 .60
70 —28.51 —27.32 —29 .61 —27.63 —27.12 —23 .42 —32 .1? —33 .18 —31.96 V

80 —24 .31 —25 .22 —26.07 —25.43 —34.29 —27.69 —29.28 —31.55 —40.42
V -V 

DLI— 2C.67 19.44 16.68 13.26 12.33 12.50 11.91 7.65 2.75

NV LENS— —41.35 —41.58 —38.9? —40.44 —38 .88 — 38.07 —40 .56 —45.64 —54.89
DIL— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87 —12.35

DLI— 20.6? 19.44 1 6.68 13.26 12.33 12.50 11.91 7.65 2.75

A N G L E
20 —5 1.46 —49 .20 —49.80 —44.07 —4 9.41 —46.10 —49.38 —52.77 —53.43
30 —48.12 —49.91 —49.54 —42.11 —46.68 —42.96 —44.04 —50.43 —52. 75
40 —47.20 —44.25 —44.46 —42.79 —44.49 —45.39 —46.22 — 47.bc —51 .26
50 —45.22 —44.93 —42.09 —42.28 —45.26 —44.10 —38.88 —66.29 —53.39
60 —4C.66 —45.09 —46.17 —41.34 —46.52 —43.98 —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 —43.90 —46 .79 —42.37 —38.67 —38.45 —43.94 —40.18 —42. 71 —49 .65

DLI— 2C.94 19.56 16.8~ 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
DLI— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87 —12.35

-
- V OLT— 2C.94 19.56 16.89 13.43 12.64 12.78 11 .85 7.34 2.34

A N G L E
20 —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 — 3 2 . 98 —31.19  —33.01  — 3 2 . 72 — 3 4 . 0 7  — 2 9 . 3 8  —31 .11 — 3 6 . 5 9  — 4 4 . 5 2  V
50 —31.83 —33.03 —31.83 —29.62 —32.82 —29.57 —3 1 .53 —36.28 — 41 .94 V

6C —33.20 —29.46 —29.79 —30.84 —38.50 —33.97 —31 .68 —35.32 —43.02
70 — 2 7 . 6 4  —24 .48  — 2 9 . 3 0  — 2 8 . 2 4  — 2 7 . 6 8  — 2 7 . 49 — 3 0 . 0 4  — 3 0 . 3 9  —33 .86
80 —2 4.78 —23. 17 —21.05 —29.06 —33.21 —25.36 —24 .63 —34.48 —37.01

DII— 2C.94 19.56 16.89 13.43 12.64 12.78 11.85 7.36 2.345_7 
V

~~~~~~~~~~~ — -  ~~~~~VV V t V .  -V-V-V V-VV -V~~ ~~~~~~~~~~~~ S- .-- -V



______________________________________________________________ —V—_V -V-V~ ~-V~-V-V- V~-V~-V ~~~~~~~~~~~~~~~~~~ •-VV ~-V — ~~~~~~~~~~~~~~~~~

Vii LENS— —44.17 —40.98 —39.72 —41.71 —39 .57 —40.16 —33.93 —40.71 —43.51
- DLL— 13.09 12.33 12.32 7.44 5.38 4.98 —0.29 —6.87 —12.35

-
- DLI— 2C .94 19.56 16.89 13.43 12.64 12.78 11.85 7.34 2.36

A N G L E
2C —51. 98 —50 .21 —S0.1S —41.73 —49.90 —47.04 —50.72 —52.74 —55.18
30 —49.81 —50.45 —47.60 —40.71 —47 .20 —42.96 —44.89 —50.22 —54.25
40 —45 .55 —44.63 —44.79 —42.45 —42.41 —45.03 —46.69 —48.80 —52.33
50 — 4 6 . 1 8  —43 .00  — 4 2 . 0 7  — 4 1 . 8 8  — 4 7 . 4 9 — 4 4 .57 — 4 3 . 9 4  — 4 5 . 6 7  — 5 2 . 0 6
60 — 4 3 . 6 0  — 4 7 . 6 4  — 4 5 . 1 3  — 4 0 . 8 2  — 4 5 . 2 9  — 4 5 . 6 5  — 4 3 . 92 — 5 1 .12 — 5 1 .60
7C — 4 5 . 3 9  —45 .88  —40 . 12 —38. 9 7 — 4 4 . 3 5  — 4 1 . 3 7  — 4 2 . 1 4  — 4 5 . 92 — 5 3 . 8 1
80 —41 .94 —47 .95 —40.25 —40.79 —42.03 —4 1.94 —42 .73 —45.40 —48.09

V 

DLI— 2C.94 19 .56 16.89 13.43 12.64 12.78 11.85 7.34 2.34

V ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- :~~~~ — - ~~~- “~ i- — - ~~~~~~~~ ____

SEA I C E  D A T A  SP R I N G  1977 E X P E R I M E N T

DATE— MAY 20, 1 977 SITE— 3 LOOK— 4

NH LENS— 1.81 1 .97 0.48 —0.29 —0.64 0.37 —0.34 —5.80 —12.05
DIL— 2C.81 1 9.42 16.81 13.27 12.30 12.33 11 .52 6.69 1.29 -

DLI— 22.06 20.66 18.24 14.90 14.37 14.71 13.69 9.52 4.35

A N G L E  
-

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 — 33.31 —35.79 —40.70 -

V 40 —31 .51 — 30.93 —37 .03 —34.03 —33.01 —32.89 —27.22 —36 .89 —3 7.92
SC —3 4.86 —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 —24 .48 —27.23 —24.59 —27.65 —25.47 —2 6.22 —29.80 —30.26 —34 .13 

-

80 —3C .03 —22.08 —22.01 —25.67 —20.13 —15 .94 —24 .85 —24 .77 —32. 70

DLT— 22.13 20.84 1 8.35 14.98 14 .36 14 .56 13.67 9.42 4.43

NV LENS— —25. 73 —28.25 —27.74 —28.75 —28.64 —27 .63 —27.66 —33. 16 —35 .71 V

DLL— 2C.81 19.42 16.81 13.27 12.30 12.33 11 .52 6.69 1.29 -

DLI— 22.13 20.84 18.35 14.98 14.36 14.56 13.o? 9.1.2 4.43 
-

A N G L E
2C — 45 .81 —48.95 —47 .34 —4 4.38 —47.15 —46.93 —45.33 — 45 .o3 —50.25 -

3C — 45.98 —47.43 —47.67 —44. 10 —44.13 —42 .44 — 47.18 —43 .49 —43.17
40 —47 .61 —43.03 —4 1 .10 —4 6.21 —44 .19 —44 .93 —44.69 —47.26 —47.64
50 —46 .42 —43.60 —41.08 —42.33 —42.1 5 —40.1 6 —43.1 5 —46.83 —48.23
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 —46.5 ? —48.33
8C —4C .27 —43.66 —39.72 —42.30 —44 .88 —3 6.54 —34 .76 —39 .55 —49.70

DLI— 22.1 9 21.01 18.45 15.05 14.34 14.40 13.65 9.32 4.00

VV LENS— — C.35 —0. 14 —0 .91 —2.94 —2.88 —3 .03 —4.9? —10 .79 —16.30 
—

DLL— 2C.81 1 9.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29 V

DLI— 22.1 9 21.01 18.45 15.05 14.34 14.40 13.65 9.32 4.00 -

V A N G L E  -
20 —3 5 .65 —37.25 —33.32 —35.34 —35.32 —3~~.24 —33.85 —37 .75 —4 4.41 

-

30 —35.60 — 32.45 —32.33 —32.81 —31 .69 —31 .07 —32.37 —35 .24 —38.31 V

4C —31. 45 —32 .52 —34.27 —31.39 —31.22 —33.78 —32.86 —37.21 —39.75
50 — 3 5 . 1 7  — 2 7 . 90 — 3 2 . 70 — 3 1 . 0 7  — 3 4 . 1 5  — 2 7 . 2 1  — 3 0 . 4 3  — 2 9 .52 — 3 9 .45 -
6C —3 4.48 —31.31 —28.33 —31.50 —29.0 9 —26.91 —27 .32 —30.86 —3 6.11
70 — 2 8 . 6 2  —26.28 —24.64 —29.62 —25.67 —25.7? —27.07 —31.04 —36.30
8C —2 6.49 —22. 92 —20.85 —29.64 —22 .49 —17.98 —24.01 —24 .00 —2~~.96

DLI— 22.01 20.82 18.27 14.85 14.07 14.23 13.38 9.0~ 3.63 
—

V- V _V -V -V-VV -VV-VV- -~~ 
— ~~~~ V 4I~~~~ V_V_V ~~~~~~~~~ V V-V~~V V V ~~~~ V V V V V.VV..V.VV - V_- V - V V - V  ~~~~~~ V~~~V~~V V~V V-V~VV-V -VV_VVVV -V-V VVVVVV-V ~~~~~~~~~~~~ -V-V •~—V ~~~~~~~~~~~~~ V_~ V -VV~~~~ -V- V- VV~~~~~~~~~



V-V~~~~~ -V ~~~~~~~~~~~~~~~ V-V-V-V V V -VTV-V-V-V . -V-V~~~~~~ _ .V- V- VVV V-V-V -V~- V- Vfl~ -V - ~~~~~~~~~~~~~ ~~ VV.Vfl - ~~~~~~~~~~~~~~~~~~~~~~~~~

VH LENS— — 2 7 .42 — 3 0 . 6 8  —28. 43 —31 .61  —29 . 97 —30 .12 —26 .82 — 3 4 . 3 3  — 4 1 . 2 9
OIL— ZC.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29

DLI— 22.01 20.82 18.27 14.85 14.07 14.23 13.38 9.01 3.68

A N G L E
20 — 4 7 . 9 5  — 4 9 . S 9  — 4 7 . 6 6  — 4 4 . 3 3  — 4 7 . 3 6  — 4 6 . 8 3  — 4 6 . 0 7  — 5 0 . 7 7  —54.78
30 — 4 7 . 0 1  —46 .92  — 4 8 . 0 3  — 4 4 . 3 6  — 4 4 . 8 4  — 4 3 . 99 — 4 8 . 2 5  — 4 5 . 3 9  — 5 2 . 0 9
40 — 4 - 6 . 5 ?  —43.09  —41 .73 — 4 4 . 80 — 4 3 . 8 0  — 4 4 . 0 5  —45 .74 — 5 0 . 77 — 5 3 . 8 0
50 —45.67 —42.00 —41.71 —41.97 —43.63 —39 .79 —44 .03 —49.49 —51 .14
60 —64 .00 —47.53 —40.25 —39.38 —46.71 —42.81 —50 .95 —50 .40 —50. 18
70 —44.46 —41 .02 —39.84 —43.94 —40.53 —45.15 —43.66 —48.03 —43.40
80 —43.08 —48.19 —36.89 —41 .88 —41 .45 —40.84 —42.2 1 —42.46 —50.15

DLI— 21.82 20.62 18.08 14 .65  13.80 14 .05 13. 1 2 8.69 3 .36

40

V V V  V  
_
~ ~~~~~~~~~~~~ - - - -



- V - V  V-V-V-V -VV -V VV-V ~~~~~~~~~~~~~~~ V
~~TV!.~~~~~~~~~ V V- VV-~VVV~~~ V- V-V~V- V- V ~~~~~~~~~~~~~~~~~~ ~~~-V~V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_V~V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SEA ICE DATA SPRING 197? EXPERIMENT

DATE— MAY 20, 1 977 SITE— 3 LOOK— 5

NH LENS— 1.81 1 .97 0.48 —0.29 —0 .64 0.37 —0.34 —5.80 —12.05
DLI— 2C.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29

OLT— 22.56 21.41 18.86 15.51 15.10 15.35 14.33 10.06 5.72 
-

A N G L E  V

20 —35.60 —36 .05 —38.77 —37.70 —34.10 —32.65 —36 .92 —35.74 —40.80
30 —34.83 —35.71 —32.77 —34.52 —30.24 —27.33 —33.34 —37 .04 —42.37
40 —34 .24 —34 .49 —37.82 —34.44 —29 .64 —30.46 —34 .34 —34 .81 —38 .94
SC —28.70 —30.08 —30.56 —34.14 —31 .05 —27.18 —29.74 —39.54 —37.46
60 —25.47 —26.98 —25.71 —2 6.55 —29.54 —29.62 —28.24 —36.05 —38.56 

-

7C —3C .82 —27.28 —26.30 —26.23 —24.09 —24.18 —25.18 —29.20 —34.22
80 —18.35 —19. 91 —19. 76 —21.75 —19.59 —27.89 —27.32 —25.56 —34 .66

DLI— 22.53 21.33 18.80 15.46 14 .95 15.22 14.22 9.83 5.33

NV LENS— —25. 73 —28 .25 —27.74 —28.75 —28.64 —27 .63 —27.66 —33.16 —35. 71
V DLI— 2C.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29

DLI— 22.53 21.33 18.80 15.46 14.95 15.22 14.22 9.83 5.33

A N G L E
2C — 5 1 . 3 3  — 5 1 .87 — 4 9 . 2 5  — 4 5 . 7 0  — 4 8 . 40 — 4 7 .79 —4 7 .48 — 50 .34  — 5 0 . 6 4
30 — 5C .90 —48.69 —43.63 —44.88 —43 .51 —43 .21 —48.63 —48.5? —48 .66
40 —51 .33 —50.82 —46.03 —44.82 —43 .08 —43.61 —39.89 —47 .58 —48.38
50 —47.04 —44.58 —43.50 —42.36 —44 .02 —40.22 —39.01 —47.73 —49.32 -

V

60 —42. 75 —46 .07 —47.62 —42.33 —44.39 —40.13 —40.69 —44.83 —47.63
7C —43.94 —40 .42 —40.74 —41.34 —45.01 —41.83 —42 .47 —49 .56 —4 6.21
80 —4 7.16 —42.08 —38.25 —39.43 —38.63 —43.71 —40.63 —44.45 —47 .40

DLI— 22.50 21.25 18.74 15.40 14.80 15.09 14.10 9.59 4.96

VV LE NS— —C .35 -0.14 —0.91 -2.94 —2.38 -3.03 -4.9? -10.79 -16.30
V DLL— 2C.81 1 9.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29

DLI— 22.50 21.25 18.74 15.40 14.80 15.09 14.10 9.59 4.94

A NGLE
20 —4C .26 —38.44 —38. 76 —37.59 —35 .35 —35 .86 —3 7 .08 —37 .82 —45.06 V

30 —35.66 —36.55 —33.67 —32.29 —33.55 —30.69 —37.65 —39.94 —43.55
40 —3 5 .47 —33.79 —38.49 —36.41 —33.38 —30.40 —36.47 —35.45 —43 .40
50 —3C .06 —31.52 —30.5? —33.04 —32.30 —28.84 —31.82 —37.68 —36.75
60 —3C. 18 —27.92 —28.06 —28.01 —31 .31 —31 .30 —28.95 —36.55 —38.61
70 —3C.26 —27 .87 —24.77 —27.84 —24.56 —25.17 —27.73 —32.43 —35.6?
80 —1 5 .63 —18.56 —2 4.17 —20.38 —20 .06 —29.12 —25.90 —28.00 —38.78

OLT— 22 .37  21.13 18.62 15.23 14.58 14.87 13.87 9 .27 4 .49

-V - V - V ~~~~~~~~~~~~~~~~~~~~~~~~ 
-V ~~~~~~~~~~~V ._VVVV V~~~~~~~ ~~~~~~~~ -~~-- ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

VV~~~~~-~~~~~~~~~ V ~~~~~~~~ V V V  V-— V--V— V--V V V - ~-VV~-VVV_-V V~V-V _- VV V-V-V -V 

V ii LENS— — 2 7 . 4 2  —30 .68  — 2 8 . 4 3  — 3 1 . 6 1  — 2 9 . 97 — 3 0 . 1 2  — 2 6 . 8 2  — 3 4 . 3 3  — 4 1 . 2 9
DLI— 2C.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29 -

DLI— 22.37  21.13 18.62 15 .23  14.58 14 .87 13.87 9.2? 4 .49

ANGLE
20 —52.19 —50.41 —49.89 —45.70 —50.04 —47.47 —48.23 —52 .49 —57 .30
30 —45.09 —48.49 —43.78 —43.79 —45 .74 —45.03 —47.56 —48.42 —53.28
40 —5C.39 —50.97 —45.56 —44.26 —43.30 —44.21 —40.48 —47.80 —54.46
50 —44. 15 —44 .32 —44.15 —41.70 —46.51 —40.71 —38.24 —48.02 —52.70
60 —42.19 —45.23 —49.30 —43.21 —45.21 —41 .63 —43.41 —45.50 —50.93
70 —42.24 —40.84 —40.41 —42.50 —48.46 —43.68 —45.22 —46.97 —48 .26
80 — 4~~.90 —45.74 —40.75 —40.36 —40.65 —45 .51 —39.64 —42.90 —49 .24

DLI— 22.23 21.02 18.49 15.06 14.36 14.65 13.63 8.94 4.04

-~~— ~~~~~~~~~~~~~~~ ~~~~~~— --.--- “-- 
~~~~~~~ - 

-~--~~ -V~~~—~~~~~~ V V V -



V - V_~~~~~~~~~~~~~~~~~~~~~ V~~~~~~~~~ V V V~~~~~~~~~~~ -V V - V_ _~~V~ - — -V V-V--V - V- V - VV.~~ -V -VVV V~~~~~ - V-V -V ~- - V V  - - V-V-V-V-VV - V-VV•~~~~

SEA ICE DAT A SPRING 1977 EXPERIMENT

V DATE— MAY 21, 1977 SITE— 3 LOOK— 6

HI-I LENS— 1.81 1.97 0.48 —0.29 —0.64 0.37 —0.34 —5.80 —12.05
DLL— 2C.81 1 9.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 23.38 22.23 19.85 16.53 16.07 16.51 15.65 11 .84 6.96

A N G L E
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 —3 9.33
40 —31.75 —32.05 —32.77 —34 .88 —2 9.92 —27 .13 —30 .49 —24.91 —40.99
50 —28.68 —33.99 —31.37 —29,43 —2 9.61 —31 .37 —30 .59 —35.76 —39.55
60 —25.06 —25.54 —26.02 —25.36 —34.?? —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
8C —1 8.04 —17. 71 —20 .03 —15.35 —21 .6? —2 1 .01 —25.95 —24.49 —28 .73

F DLI— 23.38 22.23 19.67 16.41 15.98- 16.28 15.41 11 .51 6.44

NV LENS— —25.73 —28.25 —27.74 —28 .75 —28.64 —27.63 —27.66 —33.16 —35.71
DLI— 20.81 19 .42 16.81 13.27 12.30 12.33 11 .52 6.69 1.29

V DLI— 23.38 22.23 19.67 16.41 15.98 16.28 15.41 11.51 6.44

A N GLE
r 2C — 5 2 . 8 1  — 5 1 . 6 3  —48 . 19 — 4 6 . 1 6  — 4 9 .94 — 4 8 . 3 6  — 4 7 . 14 —48 . 71 — 5 1 .00

30 —45.85 —46.64 —43.16 —44.73 —44 ,83 —43.94 —46 .45 —68.75 —47 .48
4C — 4 8 . 0 6  —47 .63 —46 .76 — 4 3 . 9 4  — 4 2 . 4 4  — 4 2 . 9 0  — 4 5 . 5 6  — 5 2 . 5 3  —50. 18
50 —46.35 —46.34 —4 1 .17 —46.10 —46.23 —42.48 —43.38 —46.63 —43.65
60 —47.93 —43.40 —41.72 —41.43 —42.59 —40.62 —44.13 —46.24 —51.24
70 —43.35 —44 .52 —3 9.34 —44 .04 —42.49 —44.33 —44 .39 —49.32 —49.8?

V 
8C —41 .53 —46.16 — 41 .71 —35 .27 —4 1 .51 —34 .74 —42.70 —46.26 —50.12

DLI— 23.37 22.22 19.50 16.30 15.89 16.04 15.17 11.1 3 5.91

VV LENS— —0.35 —0. 14 —0.91 —2 .94 —2.88 —3.03 —4.97 —10 .79 —16.30
DLI— 20.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29

DLT— 23.13 21.99 19 .51 16.20 15.55 15.96 15.08 10.70 5.74

V ANGLE
20 —34.89 —34.39 —32.39 —37.67 —34.96 —31.29 —33 .99 —40.38 —42.24 V

30 ~ h1 .96 —32.46 —31.69 —31.51 —33 .10 —33. 75 —33.20 —35.71 —41.80
40 —3C .65 —32. 46 —32 .48 —33.93 —34.08 —30 .74 —33.52 —33.16 —43.07 V

5C —27 .72 —32.33 —30.36 —28.69 —29.20 —28 .46 —30 .18 —34.59 —42.04
60 —2 6.81 —24.96 —25.67 —25.64 —31 .73 —2 8.69 —31 .02 —34.34 —36.71 V

70 — 2 8 . 5 4  — 2 5 . 1 5  — 2 2 . 9 7  —34 .71  — 2 7 . 2 5  — 2 2 . 16 — 2 2 . 1 4  — 2 7 . 8 3  — 3 5 . 94
80 —?C .22 —19. 95 —18 .98 —17.37 —19.99 —26.49 —23.24 —28.48 —27.90

DLI— 23.16 22.05 19 .2 2 16. 10 15 .40 15.65 14.84 10.28 5 .30

V _— -— V ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ - —~ ~~~~~~~~~~~~~~~~~ ~~~~~_  - ~~~~~~~~~~~~



-V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VV ~~~~~~~~~V -V - V V~- V_- V ‘-V~ -VV -V -V V~-VVV_- V-V V~- V--V_- VV 
-V-~~~ V V ~VV_~~ V VV~- VVV.- V_VV_- V- V -V- V- V~- V- VV- V ~VV -V_ V V _ V 

~~~~~~~~~ -V _V_-V-V V- V~~~~~~~~~~ V’-V ’

VH LENS— —27 .42 —30,68 —28.43 —31.61 —29.97 —30 .12 —26.82 —3 6.33 —41.29 
V

DLI— 2C .-B 1 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 23.16 22.05 19.22 16.10 15.40 15.65 14.84 10.28 5.30

A N G I E
2C —5C .23 —50.41 —48.69 —45.17 —48.72 —67.65 —47.70 —47.00 —54.48
30 —48.66 —46.54 —44.35 —44.01 —44.09 —43.60 —47.53 —46.02 —52.09
40 —4 4.85 —46.48 —46.01 —43.48 —42.94 —43 .80 —65.89 —45 .61 —52.63 V

50 —45.24 —45.04 —41 .2? —44.34 —44 .54 —44.77 —44.78 —4 6.70 —52.06
60 —4 6.15 —43.69 —42.12 —40.41 —42.57 —42.36 —48.67 —44 .85 —5 1 .07 V

70 —43.61 —43.89 —40 .92 —44.67 —46.07 —40.27 —45.81 —43.55 —48.67
80 —41.39 —42.94 —33.08 —37 .59 —36.07 —37.85 —45.71 —44.20 —48.03

OLT— 23.19 22.10 18.93 16.00 15.~~5 15.33 14.59 9.85 6.86

V- V V-V - V  V V- V~~ V -V ~~~ -V~ -VV-V~ V- V-V- V~ -VV - V~- VV- V~ V~ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~ -V___~ - - -V -V-V-V-V-V-V 



_ _  

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SEA ICE DATA SPRIN G 1977 EXPERIME NT

DATE— MAY 21, 1977 SITE— 4 LOOK— 1

HH LENS— 1 .81 1.97 0.48 —0.29 —0.64 0.37 —0.34 —5.80 —12.05
DLI— 2C.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1 .29

DLI— 23.03 21 .94 19 .38 15.99 15 .57  15.83 15.38 10.9? 6.74

A N G L E
20 —34.61 —31.86 —34.32 —38.55 —39 .36 —37. 19 —39 .73 —41 .7? — 42.55
30 —3C.26 —30.15 —31 .85 —28.54 —31.00 —30.96 —34.09 —36.62 —40 .38 -

4C —25.18 —25.28 —24 .91 —32.10 —32.74 —2 9.25 —29.01 —34.07 —35.44
SC —24. 11 —25 .60 —23.70 —29.32 —25.25 —26.49 —26.35 —33.56 —36.48
6C —2 6.92 —25 .73 —25.87 —25 .78 —2 1 .89 —26.65 —2 4.17 —2 6.45 —36 .18
70 — 2 1 .23 —19. 13 —20.27 —24.06 —19.33 —21.95 —24.06 —26.13 —31.7 6
SC —2C .64 —17 .59 —1 6.31 —14.96 —14 .90 —22 .43 —19.97 —25.19 —27.76

bIT— 22.96 21 .88 19.22 16.00 15.38 15.68 14.82 10.5? 6.05

HV LENS— —25. 73 —28.25 —27.74 —28.75 —28.64 —2-7.63 —27.66 —33. 16 —35 .71
OIL— 2C.81 19.42 16.81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 22.96 21 .88 19.22 16.00 15.38 15.68 14.82 10.57 6.05

ANGLE
2C —4 6.56 —44.46 —44.39 —47.02 —48.93 —50.58 —46 .71 —49.25 —48.24
3C —3 8.99 —40.44 —41.33 —40.37 —40.89 —40.00 —38 .79 —44.97 —46 .30
40 —35 .37 —40 .88 —3 6.53 —3 9.61 —37.96 —35.46 —40.45 —41.66 —44.60
50 —37.99 —35.05 —37.53 —37 .51 —37.42 —33.64 —3 6.76 —43.25 —45.78
60 —35.76 —37.07 —34.52 —36.26 —34.36 —38.49 —41 .00 — 41.52 — 66.10
70 —33.22 —33.1 6 —33.15 —35.02 —35.0 6 —37.07 —37 .56 —36.90 —42.32
80 —31. 60 —32.10 —32 .25 —30.22 —29.11 —2 9.08 —30.47 —3 6.86 —41.53

DLI— 22.88 21 .83 19.06 16.01 15.19 15.52 14 .56 10.17 5.35

VV LENS— —C .35 —0.14 —0.91 —2.94 —2.88 —3.03 —4.97 —10.79 —16.30
DII— 20.81 1 9.42 16.81 13.27 12.30 12.33 11 .52 6.69 1.29

DLI— 22.88 21.83 19.06 16.01 15.19 15.52 14.56 10.17 5.35

A N G L E
2C — 3 5 . 4 8  — 3 3 . 2 4  — 3 4 . 6 7  —37 .16  — 4 0 . 6 7  —3 9 .33  —36.89  — 4 6 . 1 8  — 4 6 . 6 5
30 — 3 3 . 0 4  — 3 2 . 7 7  — 3 2 . 2 8  —31 .21 —3 1 .57 —32 .20 —35.18 —40.56 —44.25
40 —26.86 —27 .04 —27 .28 —28.71 — 3 0 . 91 —29.91 —31 .95 —33. 92 —38 .26
5C — 2 7 . 2 5  — 2 7 . 7 8  — 2 5 . 1 7  —2 .9 .78 — 2 7 . 0 3  —30 .60  —30.33  —32 . 76 —36 .98
60 — 2 8 . 7 5  — 2 7 . 3 3  —24 .9 9  — 2 4 . 70 — 2 2 . 1 6  — 2 5 . 0 6  — 2 3 . 4 4  — 3 0 . 5 5  — 3 5 . 3 1
70 —2 ~ .85 —20.91 —19.81 — 2 4 . 4 3  — 2 2 . 4 0  — 2 4 . 3 8  — 2 4 . 9 8  — 2 6 . 2 5  —33 . 98
80 —19.78 —18.86 —18.35 —18.40 —12.9 7 —13.27 —22.30 —24.61 —28.52

DLI— 2c.88 21.83 19.06 16.01 15.19 15.52 14.56 10.17 5.35

-V -- —-—-V -V -—- V —— - V ~-V ~~~ V —— ~~~~~~~~~ V —- —~~ -- -~~ -- — -— —. _ __  — 
-—-

~~~~~~~~

—

~~~~~~ 

-



F - - - - -V- - - ~~~~~~~~~~~~~~~~~~~~~ - —V-V - - - -V---VV V - V V  - V -  ~~~~~~~~ V-V-VV -VV-VVV V-V~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VH LENS— —27.42 —30 .68 —28.43 —31.61 —29 .9? —30.12 —26.82 —34 .33 — 41 .29 
-

DLI— 2C.81 19 .42 16.81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 22.88 21.83 19.06 16.01 15.19 15.52 14.56 10.17 5.35

- 

ANGLE
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 — 3 8 . 2 3  —38. 92 — 3 8 . 3 3  —38. 17 —38.31  —37 .48 — 4 2 . 6 9  — 4 1 . 2 1  — 4 7 . 4 1

V 50 — 3 , .04 —34 .5?  —3 7 .14 —40. 11 — 3 9 . 5 5  — 3 2 . 5 0  —37.51  — 4 2 . 2 6  — 4 5 . 3 3
6C —36.24 —34.96 —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 —3 7.92

V 

DLI— 22.88 21.83 19 .06 16.01 15.19 15.52 14.56 10.17 5.35

- V ~~ ~~~~-_ - V -

~~~1V_V__-V_ -V- V- VVV___V____VV~_ V • V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V -V - 

-

-V V A



F -V -V- -V —r--- ---V—-----V— - --,—~~~~---- — V V V- VVVV.V-V-V_ -V V- V~_ - V~-VVV-V_ V~~~~V - V - V V . V - V V V - V _ V~V - V V - V - V  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V -VV_~~~

SEA ICE DATA SPRING 1 977 EXPERIMENT

V 

DATE— MAY 22, 1977 SITE— 4 LOOK— 2

N H L E I ~S— 1.81 1.97 0.48 —0.29 —0.64 0.37 —0.34 —5 .80 —12.05
DLI — 2C.81 19.42 16.81 13.27 12.30 12.33 11 .52 6.69 1.29

DLI— 23.57 22.78 19.83 16.66 16.17 1 6.66 15.87 12.17 7.19 -

A N G L E  -

V 2C —3 0.40 —28.84 —29.26 —30.62 —31. 16 —30 .95 —29 .05 —34.30 —38.07
3C —23.62 —28.54 —2 6.80 —28.18 —26.74 —25.07 —22 .97 —31.80 —33.04

V 4C —27 .55 —2 4.50 —26.35 —23.54 —24.63 — 2 ’.96 —25.77 —31 .48 —34.07
V 50 —26.70 —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 —2 3.58 —26 .49 —3 1 .18 —35. 44
70 —22.56 —21.40 —21 .35 —21.64 —20.93 —22.31 —21 .08 —27.95 —2 9.49

V 

80 —13.19 —15. 41 —12.06 —15.11 —16.76 —17.07 —15.28 —20.46 —27 .58

DLI— 23.42 22.69 19.44 16.59 16.05 16.19 15.62 11.88 6.44

NV LENS— —25. 73 —2 8.2S —27 .74 —28.75 —28.64 —27.63 —27.66 —33.16 —35 .71
DLI— 2C.81 1 9.42 1 6.81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 23.42 22.69 19.44 1 6.59 16.05 16.19 15.62 11.88 6.44

ANGIE
2C —42.50 —44.55 —42.36 —44.18 —45.37 —41. 43 —45 .97 —48.05 —49.70
30 —38.33 —36.47 —35.30 —37.76 —35.27 —34.47 —34.10 —38.77 —46~ 0140 — 3 6 . 9 7  —34 .39 —37.06  — 3 5 . 0 0  — 3 6 . 3 1  —33 .93  — 3 4 . 5 4  —36 . 96 — 4 1 .44 V

50 —33.42 — 3 4 . 7 4  — 3 5 . 0 1  — 3 4 . 7 1  — 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 —2 9.92 —30.92 —38 .11 —38 .97
80 —37.29 —30.65 —29 .28 —31.24 —33.6 6 —29.43 —25 .45 —32 .76 —36 .11 V

OLT— 23.28 22.61 19.06 16.51 15.93 15.71 15.37 11 .60 5.68

VV LE NS— —C.35 —0.14 —0 .91 —2.94 —2.88 —3.03 —4.97 —10 .79 —16 .30 
V

DLI— 20.81 19.42 1 6.81 13.27 12.30 12.33 11.52 6.69 1.29

DLT— 23.29 22.42 1 9.32 16.32 15.66 15.79 15.12 11.66 5.82

A N GLE
20 —34 ,22 —33 .79 —35 .65 —3 4 .27 —34 .85 —36.70 —38.35 —40.00 —45.24
30 —28.35 —30.24 —30.4? —30.62 —26.53 —27.71 —28.84 —33.58 —35.98
40 —27 .54 —26.41 —27.13 —26.20 —25.55 —26.93 —27.57 —35.90 —39 .83

V SC —23. 76 —25 .83 —25.6 1 —25.38 —26.56 —22.24 —23.88 —31.94 —36.49
60 — 2 C . 5 S  — 2 1 . 2 8  — 2 4 . 9 9  — 2 4 . 44 — 25 .34  — 2 4 . 4 0  — 2 8 . 5 9  —30 .9?  — 3 4 . 1 2

V 70 —21.09 —23.08 —23.00 —22 .78 —22.56 —22.61 —21.71 —28.62 —29.82
80 —14.81 —16.66 —12.44 —16.21 —21 .91 —17 .66 —19.00 —20.66 —26.36

DLI— 23.13 22.18 19.04 16.07 15.37 15.49 14.80 10.68 5.31

(~1 _ _ _ _ _

L - ~~~~~~~~~~~~~~~~~ 
— - ~~~~~~~~~~~~~~~~~~~~~~~~~~- V V V  



V- V V-V V~ V. VVVV -V~~•~ V V. V~V- V~_~_ 
—

- V V .~V -V -V V V -V~

V ii LENS— — 2 7 .42 —30 .68 — 2 8 . 4 3  —31.61  — 2 9 . 9 7  —30 .1 2 —26 .82  — 3 4 . 3 3  — 4 1 . 2 9
DLI— 20.81 19.42 16,81 13.27 12.30 12.33 11.52 6.69 1.29

DLI— 23.13 22.18 19.04 16.07 15.37 15.49 16 .80 10.68 5.31

ANGLE
V 

20 —41.97 —41 .99 —41 .23 —42.58 —44.56 —42.43 —44.46 —48.19 —52.81
3C —35 .04  —38.65 — 3 5 . 6 6  —38. 60 — 3 6 . 8 8  —36 .86  —36 .85  —38 .80  — 4 6 . 9 5
40 — 3 7 . 2 5  —34.39  — 3 4 . 7 0  — 3 4 . 4 2  — 3 6 . 3 5  — 3 4 . 43 — 3 5 . 5 9  — 3 7 . 3 8  — 4 5 . 4 2
50 —32 .53  —32.62 — 3 3 . 9 1  —35 .30  — 3 3 . 1 4  —33. 19 —34 .75 —38.00 —44 . 79
60 —34.08 —34.22 —35.30 —34.55 —35 .18 —34.31 —3 7 .67 —40 .96 —43 .50
70 —34.00 —30.66 — 31 .48 —34 .69  —31 .85  —31.51  —31 .38 —36 .52  —39 .99 V

8C —32.88 —32.28 —28.65 —31.75 —28.91 —29 .82 —29.20 —32.79 —41. 73

DLI— 22.97 21.94 18. 76 15.82 15.0? 15. 18 14 .48 9.69 4.80

- - V--V V--V -V. V-V-V V-V ~~~~~~~~~~~~~ ~~~~- V - V - V~-V - V -V~_4~~~ V.
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SEA ICE DATA SPRING 1977 EX P E R I M E N T

V 

DATE— MAY 22, 1977 SITE— 5 LOOK— 1

V 
N H  LENS— 3.21 4.31 3.91 2.66 3.30 3.57 1 ,26 —4.97 —11.25

DLL— 22.26 21.23 18.70 15.62 14 .43 14 .52 13.76 9.06 4.12

DLI— 22.52 21.25 18.92 15.54 15.08 15.31 14 .65 10.30 5.91

V 

ANGLE -

2C —26 .15 —2 6.63 —25.87 —28.83 —26.77 —27.64 —30 .82 —33.58 —37.27
30 —23.69 —22.89 —20.33 —26.68 —18.64 —26.21 —22.96  —30 .50  — 3 3 . 8 6

V 40 —24 .01 —20 .60 —21.92 —21 .83 —18.37 —1 9.13 —19.04 —23.93 —32.16
V 50 —15 .39  —21.34  —18 .26  —18.83 —19 .03 —20.39  — 2 4 . 72 —23 . 67 — 2 4 . 9 1

60 — 1 7 . 94 —16 . 97 —18.38  —20 .56  — 1 7 . 5 0  — 1 7 . 5 0  —16 .81  — 2 2 . 1 1  — 2 7 .83
70 —16.84 —15.20  —16.60  — 1 5 . 8 1  —13.36  — 1 4 . 4 9  — 2 2 . 8 1  — 2 3 . 2 4  — 2 5 . 6 5
80 — 1 2 . 94 — 1 5 . 2 7  — 1 6 . 9 4  — 20 .24  — 2 0 . 0 8  — 1 9 . 8 2  — 2 2 . 0 7  —19 .02  — 2 2 . 4 6

CL I— 22 .53  21 .37 18.81 15.49 14.8? 15.13 14.38 9.94 5.35

NV LENS— — 2 7 . 1 3  — 2 5 ,91 — 2 5 . 2 2  — 3 1 . 1 2  — 2 4 . 70 —23 .34  — 2 6 . 0 6  — 3 2 . 3 3  — 3 4 . 91
DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLI— 22.53 21.37 18.81 15.49 14.87 15.13 14.38 9.94 5.35

ANGLE
20 —37 .57 —35.96 —37.29 —35.16 —39.87 —35.04 —38.37 —44.96 —48.01
30 —3C.89 —32.23 —36.59 —32.69 —35.61 —32.07 —33.12 —38.77 —42.35
40 —3C .83 —30.94 —30 .36 —32.55 —3 1.69 —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 —26.91 —27.82 —35.83 —36.30
70 —2 9.03 —29.20 —28.09 —29.73 —29.85 —23.65 —30.28 —34.47 —34.86
80 —3C.34 —25.71 —28.57 —28.81 —28.72 —29.57 —24.75 —30.57 —38.33

DLI— 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 0.17 —3.37 —0 .02 —1 5.16
DLI— 22.24 21.23 18.70 15.62 14.43 14 .52 13.76 9.06 6.12

DLI 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

ANGIE
2C —25.30 —28.57 —24 .56 —27.73 —27.76 —27 .73 —33.22 —35.17 —42.46
30 —26.42 —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 — 1~~.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 —1 9.78 —16.41 —20.00 —20.12 —17 .05 —17 .72 —17 .33 —22.96 —28.68
70 — 2 C . 2 4  —16 .58  — 1 6 . 4 4  — 1 8 . 6 3  — 1 3 . 8 3  —13 .90  —21 .46 — 2 4 . 0 2  — 2 6 . 5 6
8C — 14,73 —18.85 —15.07 —18.60 —20 .19 —15.30 —21 .26 —25.78 —26.01

DLT— 22 .24 21 .23 18.70 1 5.62 14. 43 14.52 13.76 9.06 4.12

V - - ~~
-V

~V-V- V — ~ -V~
-V-V

~~
-V V-V — -V~~~

-V-V
~~~

-V-VV V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-- V- V ~~~~~~~~~- V- V- V - VVV - V-VV.VV ~ -V~ V-V-VV ~~~~~~~~~~~~~~~~~ V ~~~~~~~~~~~~ V. —~~~~ - -V ~~~~~~ - V- VV~VV-V V- VVV - V V~ V . V .~~~~~~~~



- 
V 

- 
- V ~~~~~~~ 

____

I
,

VII LENS— —28.82 —28.34 —25.00 —28.66 —26.03 —26.56 —25.22 —23.56 —40.15 V

OIL— 22.24 21.23 18.70 15.62 16.43 14.52 13.76 9.06 4.12

DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

ANGLE
20 —37 .20  —34 .81 —38 . 74 — 3 5 . 5 7  —38.86  — 3 4 .81 —38.24 —45.3 ? —52.56
30 —32.02 —33.47 —34.58 —34.90 —34.62 —32.72 —34.61 —40.55 —43.00
40 —33 .07 —32.88 —32.32 —33.41 —33.01 —32.01 —33.32 —35. 70 —44.96
50 —30.95 —30.95 —28.51 —30.20 —34 .55 —26.82 —29.57 —33.69 —43.02
60 —29.63 —29.61 —31.09 —30.86 —30.51 —29.02 —27.17 —34.14 —40.54
70 — 2 7 . 95 —29.66 — 2 9 . 2 5  —29.0 4  — 3 1 . 5 4  — 2 8 . 18 — 3 0 . 4 4  —34 .30 — 4 1 . 30
8C —28.08 —26.55 —30.54 —3 1 .06 —28.84 —29 .69 —3 1 .11 —32. 76 —37.69

DLI— 22.26 21.23 18.70 15.62 14 .43 14 .52  13.76 9.06 4 .12

~~~~~S~~~~V V VV ~~~~~~~~~~ V.-V-V-V-V~~~~~~~~~ -V .~ ~~~~~~~~ - ~~~~~~~~~~~~~~~~~~ -~~
-VV-

~~
-V
~~~~~~~~~ -V-V~~~ -V~~-V~~ -V~ V- V~~~V~~~~~ V~~~-V - a — ~~~~~~~~~



- ~~‘V ~~ ~~~~~~~~~~~~~~~~~~~~~ 
V V ~ - V VV - - V-V-V V V-V_?V_ -~V---V -~:.-V V_ V- V-V_ V 
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V
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SEA ICE DATA SPRING 1977 EXPERIMENT -

DATE— MAY 23 ,  1977 S I T E —  5 LOOK— 2

HH LENS— 3.21 4.31 3.91 2.66 3.30 3.57 1 .26 —4,97 —11.25 
-

DLL— 2t.24 21 .23 18.70 15.62 14.43 14 .52 13.76 9.06 4.12

DLI— 23.58 22.12 19.84 16.63 16.30 16.65 15.69 11.74 7.2?

ANGLE
20 —22.89 —23.90 —22.94 —24.48 —24.36 —22.33 —24 .35 —30.70 —33 .18 V

30 —2C. 18 —21.48 —18.48 —22 .32 —21 .53 — 19 .65 —22.03 —22.44 —23.48
40 —1 5 .69 —17 .92 —18 .84 —18.77 —16.24 —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 —16 .82 —13.14 —15 .55 —18.54 —15.71 —17.27 —16.33 —23.76 —25 .56 

V

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

DLI— 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
DIL— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLI— 23.43 22.52 1 9.72 16.79 16.13 16.34 15.47 11 .48 6.60

A N G L E
2C —31 ,78 —33 .49 —29 .77 —2 9.26 —30.30 —30.29 —29.97 —35 .86 —38. 13
30 —3C .30 —25.32 —2 8.20 —27.06 —26.17 —25.54 —25.28 —28.40 —34.64

V 4C —27.48 —26.19 —25 .73 —2 6.91 —25.76 —24 .78 —24 .61 —26.82 —33.25 
V

5C —2 6.36 —2 6.39 —27.63 —26.33 —22.93 —21.99 —22.82 —30.10 —33.75 —

60 —24.57 —24.65 —24.66 —25.05 —25.02 —22.54 —24.58 —25.92 —33.48
7C —26.68 —23.53 —23.26 —23.95 —23.46 —22 .88 —23.07 —28.13 —32.98 V

80 —24 .87 —24.22 —24 .77 —25.08 —25.19 —23 .07 —23. 93 —27.67 —32.88

DLI— 23.28 22.91 19.61 16.95 15.95 16.02 15.24 11.21 5.93

VV LENS— —C .35 2.20 2.52 0.01 1.06 0.17 —3.37 —0.02 —15.16
DLL— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12 

- -

DLI— 23.12 21.86 19.41 16.20 15.64 15.98 15.06 10.44 5.98

A NGIE
20 —21. 17 —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 — 1 7 . 3 6  —14 .00  —17 .70  — 1 8 . 5 3  — 1 6 . 8 3  —18 .68  — 2 0 . 0 4  — 2 5 . 0 8  — 3 0 . 2 6  V

50 —17.44 — 16.95 —16.76 —19.40 —18.95 —15.7 1 — 17 .69 —21.27 —28.29 -

60 —12.80 —15.39 —14.62 —20.53 —17.44 —17.85 — 16.53 —23.58 —27.76
70 — 1 C . 6 ?  — 1 2 . 8 4  —13. 90 —16 .12 —18.03 —16.82 —18.59 —21.24 —28.35 -

80 —5.85 —11.95 —15.22 —15.37 —15.72 —13. 16 —16 .12 —21.36 —28 .31

DLI— 22.95 21.66 19.29 16.00 15.39 15.66 14 .73 10.04 5.43

-i t V

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V •-V~~~~~~~~~ -V -V ~~~~~~~~~~~~~~~ 



-V - V -V - V -V VV-V__V_ - VV-Vp_ V V - -_~~ -~~ - - - V - _ - - - - —, — .r — a- a —-a - ,_a ,--- — —.~.-- — - j~~-..~— — -— -~~ —

V 
V II LENS— — 2 8 . 8 2  —28 .34  — 2 5 . 0 0  — 2 8 . 6 6  — 2 6 . 0 3  — 2 6 . 5 6  — 2 5 . 2 2  — 2 3 . 5 6  — 4 0 . 1 5

DLI— 22.24 21 .23 18.70 15.62 14.43 14 .52 13.76 9.06 4.12

DLI— 22.95 21.66 19.29 16.00 15.39 15.66 14.73 10.04 5.43

A NGLE V

20 —30.83 —33.35 —28.82 —29.63 —30.69 —28.60 —31.35 —36.20 —45.42
V 

30 —29 .77 —28.58 —28.21 —30.09 —28.42 —26.76 —27.63 —31.22 —37.94
4C —25 .87 —25.67 —2 7 .01 —27.42 —27 .29 —23.31 —25.79 —28.25 —35 .27

V 50 —25 .37 —25.23 — ‘5.42 —26 .31 —24.10 —24.30 —25.59 —31.38 —35.56
6C —24.79 —26.42 —22 .~~ —25. 56 —25 .31 —23.73 —23.64 —27 .71 —35.67
70 — 24,56 —24.25 —24 .40 —25 .21 —25.60 —23.43 —25.22 —30.14 —32.96
80 —22.50 —24.50 —24.79 —27.96 —28 .08 — ‘2.91 —22 .91 —30.70 —34.56

V DLI— 22.78 21.47 19 .16 15.80 15. 14 15.34 14.40 9.63 4.88

12-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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SEA ICE DATA SPRING 1977 EXPERIMENT

V 
DATE— MAY 23~ 1 977 SITE— 5 LOOK— 3

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

DLI— 22.26 21. 16 18.74 15.41 14.97 15.04 14.16 9.63 5.53

A~4GLE
20 —23.79 —21. 19 —21 .55 —25 .94 —25.03 —22 .83 —22.55 —30.13 —32. 85
30 —23. 71 —22. 98 —19 .85 —23.94 —20 .63 —20.71 —25.35 —26.24 —31.17
40 —2 1.28 —20.14 —18.32 —22 .39 —20.64 —21 .52 —23 .98 —24 .95 —32.00
SC —22.90 —1 9.94 —20.54 —19 .39 —20.00 —18.97 —19.67 —26.63 —31.2 8
60 —1 5 .94 —17. 90 —19 .89 —17 .40 —20.63 — 18.00 —22.06 —22. 95 —30.05
7C —1 6.49 —17.17 —22.23 —22 .01 —14 .85 —2 4.48 —22 .98 —25.50 —33.87
80 —13. 91 —17. 13 —17 .56 — 18 .72 — 17.35 —18.42 —17 .92 —27.26 —2 8 .51

DLI— 22.27 20.91 18.71 15.51 14.76 14.88 13.98 9.26 5.10

HV LENS— —27. 13 —25. 91 —25 .22 —31 .12 —24 .70 —23.34 — 2~ .06 —32.33 —34. 91
OIL— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLT- 22.27 20.91 18.71 15.51 14.76 14.88 13.98 9.26 5.10

ANGLE
2C —2 5.72 —24 .73 —26. 41 —30.31 —31.41 —29.16 —29.70 —35.20 —41 .03
3C —32.21 —28.48 —29.89 —28.97 —29 .44 —28.14 —28.84 —32.2 6 —42. 98
4C —31.55 —31.28 —27 .75 —29 .67 —30.02 —27.97 —31 .66 —33.6? —40.74
50 —~~C.06 —28. 17 —29.38 —28 .84 —28.27 —27. 16 —33. 67 —34.48 —37.45
60 — 3C .16 —24. 12 —26.24 —27 .07 —27.67 —27.65 —25.68 —34.72 —37. 12
70 — 2 9 . 0 0  —24. 16 —25 .84 —28.5? —27 .67 —25 .92 —27 .99 —31.78 —37.16
80 — 2 S . 0 9  — 2 8 . 5 8  — 2 7 . 4 3  — 2 8 . 0 8  — 2 9 . 2 3  — 2 8 . 2 3  — 2 9 . 8 6  — 3 2 . 6 1  —34 .92

DLI— 22.28 20.66 18.67 15.61 14.55 14,71 13.79 8.90 4.67

VV LENS- -C.35 2.20 2.52 0.01 1.0’s 0.17 —3.37 -0.02 -15. 16
DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLI— 22.06 20.95 18.77 15.35 14 .58 14.63 13.76 9.02 4.65

ANGLE
2C —?C.30 — 19.17 —21.29 —26.30 —23 .2b —23. 1 3 —24 .31 —27 .56 —34 ,88
‘C —2 1 .28 —21. 66 —19. 17 —25 .55 —20.41 —21.80 —25 .97 —27.50 —31 .63

~ — 17. 98 — ?0.03 —20.92 —21 .86 — 17 ,16 —19.38 —21.56 —26.16 —37.83
50 — 1 ~.27 — 1~~.06 —19.01 —19.21 —15.85 —20.29 —21 .42 —2 6.64 —28.67

~C —~~~• Q9 —1 6.45 —17.57 —17 .87 — 18 .7o — 15 .72 —22.90 —22.54 —31. 74
— 14.11 —1 6.79 — 18.57 —18.08 —14 .63 —22. 15 —23.66 —27.75 —27.94 V

~r - 1 5 . 71 — 1 6 . 16 — 1 8 . 6 8  — 1 4 . 1 8 — 1 6 . 1 5 — 1 8 . 2 0  — 1 9 . 6 5  — 2 2 . 3 0  — 2 7 . 4 9

~~~~~~ 22 . 1~ 20. 95 18.77 15.35  14 .58  14.63 13. 76 9.02 4 .65

-V-V V --V.- V~~~ -V ~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~ V-~~ V- V~~~V-V~~~~~~~ -_-V — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



•~~~~~~~~~~-VVV~ -V~~~~
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-
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V V ~~~~~~~

VII LENS— —28 .82 —28.34 —25.00 —28.66 —26.03 —26.56 —25.22 —23 .56 —40.15
DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12 -

DLI— 22.06 20.95 18.77 15.35 14.58 14 .63 13.76 9.02 4.65

V A N GLE
20 —28.64 —28.56 —27.04 —30.22 —30.04 —28.84 —30.59 —35.50 —42.19 

-

30 —27.37 —27.61 —28.47 —31 .03 —31 .58 —28.18 —32.84 —3 6.23 —43.18
V 40 —29.84 —29 .51 —25.58 —29.87 —31 .29 —29.34 —33.83 —35.49 —43.47 -

V SC —2 8.18 —28.29 —29 .31 —29.24 —27.98 —29.31 —34.52 —34.25 39.86 V

6C —27 .93 —27.08 —28.22 —28.23 —30.70 —29 .14 —27.65 —34.58 —41.84
70 —28.98 —25 .25 —25.59 —29.93 —28.74 —25.46 —28.26 —32.25 —37 .46 

V

8C —28.31 —27.60 —27.98 —30,80 —30.83 —27 .95 —27 .46 —32.37 —37.81

- 
DLI— 22.06 20.95 18.77 15.35 14.58 14.63 13.76 9.02 4.65 

-.-—-V~~~~ V --V--V—--—V- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V - V - — - -
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SEA ICE DAT A SPRINL 1977 EXPERIMENT

DATE— MAY 23, 1977 SITE— 5 LOOK— 4

.IH LENS— 3.21 4.31 3.91 2.66 3.30 3.57 1.26 —4,97 — 11 .25
DLI— 2~~.24 21 .23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLI— 21.64 20.50 18.12 1 4.81 14.12 14.24 13.30 8.93 4.42

ANGLE
2C —25.88 —26. 14 — 2 6 . 3 4  —31 .09 — 2 4 . 0 6  — 2 5 . 31 — 2 6 . 7 7  — 3 1 .03 — 3 5 . 15
30 —23.69 —21 .64 —21.13 —23.83 —23.13 —22.66 —24.59 —30 .21 —34.47
4C —21. 72 —21.77 —21.40 — 2 2 . 8 7  —22.30 —23.20 —19.99 —29.73 —33.91
50 — 2 1 .66 —20.02  —20 .02  — 2 2 . 0 4  — 2 0 . 8 6  — 1 7 . 5 5  — 2 2 . 2 9  — 2 8 . 2 5  — 3 4 . 1 7
60 —18 .73 —19.84 —19.83  —21 .55 — 1 8 . 8 2  — 1 4 . 8 3  — 1 4 . 2 0  — 2 4 .06 — 3 4 . 5 0
70 —17. 11 —17.40 —18.01 —17 .76 —17.20 —15.30 —20.57 —23.81 —22.98 V
80 —2C. 14 —19.40 —15.23 —15.07 —14 .78 —18.49 —23.28 —28.5~. —26.87

DLI— 21.64 20.50 18.12 14 .81 14.12 14.24 13.30 - 8.93 4.42

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

DLI— 21.64 20.50 18.12 14.81 14.12 14.24 13.30 8.93 4.42 -

A N G L E
20 —33.50 —33.60 —34 .18 — 3 6.3Z —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
4C —32.21 —31.8 9 —30.47 —29 .28 —30.44 —30 .78 —34.03 —35. 92 —44 .~~7
SC —32.5 6 —28.90 —32.97 —34 .30 —32.37 —30.00 —34.07 —36.89 —42.46
60 —2 9.21 —30.15 —30 .69 —29 .85 —28.68 —30.42 —30.58 —35.06 —44.38
70 —3C.87 —30.91 —30.35 —31.56 —28.12 —29.40 —32.4? —37 .43 —40.56
80 —32.02 — 32.39 —28.10 —26.00 —28.64 —31.13 —33.02 —33.68 —38.56

DLI— 21.64 20.50 18.12 14.81 14.12 14.24 13.30 8.93 4.42

VV LE NS— —C .35 2.20 2.52 0.01 1.06 0.17 —3.37 —0.02 —15.16
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 14.24 13.30 8.93 4.42

ANGLE
2C —25.25 —24.96 —25.33 —28.46 —25. 95 —23.42 —26.62 —32.14 —35.37

V 
3C —25.42 —21.07 —21.52 —23.26 —22.83 —20.93 —23.36 —31.34 —35.0 ?
4C —22 .64 —2 1.22 —20.78 —21.70 —22.26 —24.67 —22.19 —30.99 —37.07
50 —18.79 —18.76 —18.78 —25.5 9 —23.04 —21 .08 —2 1 .52 —26.47 —33.89
60 —19 ,85 —17 .23 — 2 2 . 3 3  — 2 0 . 1 8  — 1 6 . 7 6  —16 .6 9  — 1 5 . 3 8  — 2 5 . 0 9  — 3 5 . 70
70 —19.76 —19.64 —17.54 —20.96 —14.40 —15 .53 —21 .65 —21.49 —3 1 .67
80 —17.43 —14.97 —17.20 —14.92 —13.21 —17 .00 —23.96 —25.86 —30.39

CIT— 21 .64 20.50 18.12 14.81 14.12 14.24 13.30 8. 93 4. 4 2

- 
~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~~~~~~~~~V 

-—-V V--VV_-V~~~~-V - VVV - VV-V V~~ V V - V V V.~-V~ 



r _V -VV ~~~- V V V~ - V - V - V  
~
-VW - V_V-V VV_~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~-V-V~~~~-V-V~~~-V ~~~~~~~~~~~~~~ V- V_ V-V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

V II LENS— — 2 8 . 8 2  — 28 .34  —25 .00  —28 .66  —26 . 03  — 2 6 . 5 6  — 2 5 . 2 2  — 2 3 . 5 6  —40 . 15
DLI— 2~ .24 21.23 18.70 15.62 14 .43 16.52 13.76 9.06 4.12

DLI— 21.64 20.50 18.12 14.81 14 .12 14 .24 13.30 8.93 4.42

ANGLE
20 —34.90 —34 .13 —34.44 —35.70 —35 .37 —35. 96 —35 .86 —37.74 —47.14

V 

30 — 3 4 . 3 1  —31.54  — 3 2 . 6 9  — 3 2 . 2 2  — 3 2 . 8 9  —31 .99 —34 .95 —40. 90 — 4 3 . 5 0
40 —31 .70  — 3 1 . 8 2  —29 .83  —30. 72 — 3 1 . 7 1  — 3 2 . 5 8  —34 .19 — 3 7 .03 — 4 2 . 73
SC — 3 2 . 3 8  —28.12  — 3 1 . 2 3  — 3 3 . 3 6  —31 .82  —29 .38  —32.94  —36. 13 — 4 3 . 2 4
60 — 2 9 . 4 8  —30.22  —30 .36  —30.87 —30 .36  —28.91  — 3 4 . 3 5  — 3 7 . 5 0  —41.34
70 —31.45 —31.74 —33.60 —32 .98  — 3 1 . 5 6  —28 .37  —29 .84 — 6 2 . 20 —40 .97  V

80 —29 .53 —3 1 .14 —28 .47 —29.30 —31 .05 —30.81 —31.84 —35.74 —44.82

DLI— 21.66 20.50 18.12 14.81 14.12 14.24 13.30 8.93 4.42

H

-V 

- -7(9 - 

V

-V--V - V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V _ V - V~ -V~~-VV-~ -V



. c - _
~~ _ . - c- _ ,_ ~~ - _ _ _ - _ _

~~
_
~~~~~~~~~~ -V~-VV-V - - -  ~ -V-VV~~

SEA ICE D A T A  SPR ING 1977 E X P E R I M E N T

D A T E —  ~1A Y 23 ,  1977 S I T E —  5 LOOK— 5 
V

H H L E I~S— 3.21 4.31 3.91 2.66 3.30 3.57 1.26 —4.97 —11 ,25
DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DLI— 22.33 21.11 18.61 15.09 14.61 14.89 13.99 9.51 5.50

A N G L E  V

20 —33.00 —28.37 —29.73 —28.36 —26.52 —2 9.52 —31.23 —32.60 —35.96
30 —21.56 —27.11 —25.55 —26 .35 —2 6.94 —23 .27 —26.05 —27.94 —3 3.41
40 26.46 25.83 —28.91 —27 .07 —2 4.72 —22.73 24.72 31.80 35.65
50 —23.27 —21.09 —19.51 —26.10 —22.61 —22.95 —25.26 —30.47 —31.86 V

60 —26.22 —16.71 —2 1 .16 —21 .21 —24.41 —25. 71 —21 .76 —27.77 —30.50
70 —23.08 —17.92 —23.26 —21.75 —22.26 —18. 91 —1 9.84 —23.38 —30.63
80 —21. 97 —17. 98 —19 .47 —16.55 —22.07 —1 9.03 —19.12 —24 .07 —26.10

DII— 22.33 21.11 18.61 15.09 14.61 14.89 13.99 9.51 5.50

IIV LENS— — 2 7 . 1 3  — 2 5 . 91 — 2 5 . 2 2  — 3 1 . 1 2  —2 4 .70 — 2 3 . 3 4  — 2 6 . 0 6  — 3 2 . 3 3  — 3 4 .91
DLI— 22.24  21.23 18.70 15 .62  14. 43 14 .52  13. 76 9 .06 4. 12

DLI— 22.33 21.11 18.61 15.09 14.61 14 .89 13.99 9.51 5.50

A N G L E  
-

2C —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 — 3 3 . 7 3  — 3 3 . 2 4  —34 .52 —38.80 —43.20
Sc — 3 3 . 7 5  —33 .86  — 3 3 . 9 0  — 3 5 . 2 3  —31  .33 — 3 0 . 6 5  — 3 4 . 5 3  — 3 7 . 7 4  — 4 3 . 9 3
60 —37.65 —34.13 —34 .91 —35.88 —32.81 —31.00 —31.51 —35.60 —44.16
70 —36.18 —28.30 —31.75 —32.54 —33 .23 —3 4 .75 —35.33 —36.72 —41 .55
80 —36.34 —33.99 —32. 70 —36 .27 —31.52 —28.62 —31.98 —42.48 —42.56 V

DLI— 22.16 20.95 18.46 15.02 14.44 14.71 13,78 9.23 5.14

VV LENS— —C .35 2.20 2.52 0.01 1.06 0.17 —3.37 —0.02 —15.1 6
DLI— 22.24 21.23 18.70 15.62 14 .43 14 .52 13.76 9.06 4.12

DLI— 22.16 20.95 18.46 15.02 14 .44 14.71 13.78 9.23 5.14

A N G L E
2C —28.48 —27.43 —27.89 —25 .82 —2 7.94 —30.03 —28.65 —32.01 —36.34
30 —24.52 —24.75 —26.1 9 —27 .09 —27.42 —~ 4 .59  — 2 3 . 5 2  — 3 0 . 1 0  —36 .6 2
40 —21.36 —23.46 —26. 75 —24.3? —24.39 —23.05 —26.07 —34.58 —36. 19
SC — 1 8 . 18 — 1 9 . 1 4  — 1 8 . 0 0  —26.29 —20.47 —23.69 —26.67 —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 —23.39 —22.38 —26.5? —33.54
80 —17.09 - 17.10 —18. 45 —16.36 —22.51 —20 .14 —19.02 —22.15 —24 .07

DLI— 22.33 21.11 18.61 15.09 14.61 14.89 13.99 9.51 5.50

_ _ _  

‘~11
- ~~~~~~~~~~ ~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~ -~ ~V V ~~~~~~



- - -V ~V~~~- V-VVV-V V VV-- V-VV VV -VV ~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V— 

~~~~~~~~~~~~~~ ~
-VV•

~ ~~~~ ~~~~~~~~~~~~~~~ 
-- V————-V—VV — -V

VH lENS— -28.82 —28.34 -25.00 -28.66 -26.03 -26.56 -25.22 -23 .56 — 4 0 . 1 5
-V DLI— 22.24 21.23 18.70 15.62 14.43 14.52 13.76 9.06 4.12

DII— 22.33 21. 11 18.61 15.09 14.61 14.89 13.99 9.51 5.50

ANGIE
20 —41.30 —33. 77 —38 .74 —42.04 —38.64 —38.76 —38.92 —41 .49 —48.56
30 —35.36 —36.96 —37.20 —37.72 —36.25 —36.69 —40 .55 —40.75 —44.97
40 —31. 92 —3 7.96 — 3 5 . 2 0  —33.16  — 3 4 . 6 0  —32 .83  — 3 5 . 1 6  —38 .88  — 4 3 . 5 2
SC — 3 C . 71 —32.53 —32.36 —34.11 —31.04 —30.68 —35 .17 -36.31 —43.94
6C — 3 6 . 5 5  —34.39  — 3 5 . 5 4  — 3 5 . 2 2  — 3 2 . 5 1  — 3 4 . 6 3  — 3 5 . 2 3  — 3 6 . 2 9  — 4 3 . 49
7C —31.62  —29.32 —34.40  —32 .15  —35 . 41 —33 .61  —35 .94 —39 .06  — 4 1 . 9 3
80 — 3 4 . 13 — 3 2 . 9 4  —32.67 —35.88 —30.79 —29.97 —33.1 2 —40.04 —44 .59

DLT— 22.00 20.80 18.30 14.96 14 .27 14.52 13.56 8.95 4.77 

- - .~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- V_- V~ .d -~.s s  

~~~~~~ V - - V V ~~~~~~~~ - --



V-V - V- V-V- V-V_V - - 
- - 

—‘ , ,VV V ~~~~~~~~~~~~~~~ V V V ~~~~V V V- VV -~V-VV —- ~~~~~~ 
~~~~~~~~~~~~ 

- V

SEA ICE DATA SPRING 197? EXPER IMENT

DATE— MAY 23, 1977 SIT E— 5 LOOK— 6

HH LENS— 3.21 4.31 3.91 2.66 3.30 3.57 1.26 —4.97  —11 .25
V 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 .34 13.35 8.67 4.41

A N G L E
20 —31 .90 -29.27 —28 .66 —30.27 —27.31 —26.95 —2 9.89 —34 .13 —38.71
30 — 2 5 . 97 —26.43 —28 .27 —25.27 —26.06 —25 .4? —26.37 —32 .61 —37.63
40 —25.21 —28.31 —25.35 —23.88 —23 .17 —24 .31 —24.60 —36.39 —34 .5950 — 2 3 . 4 9  —23.64  — 22 ,65 —23.86  —24 .62 —21~~70 —22 .40 —26.34 —34 .4860 — 2 1 . 5 1  —23.10  —23 . 11  — 21.95 — 2 0 . 5 8  — 2 0 . 2 6  —26 .97 — 2 7 . 3 5  — 3 2 . 16
70 —23.67 -23.03 —24 .67 —22.98 —23.72 —20 .82 —22.34 —24.48 —34.7880 — 1 9 . 3 4  —17.81  —17 .27 — 1 7 . 2 1  —19.80  — 1 6 . 5 1  —23.09  —24 .95 — 3 2 . 6 5
DLI— 21.84 20.64 18.15 14 .89 14 .10 14 .34 13.35 8.67 4.41

HV LEN S— —27 .13 —25. 91 —25.22 —31 .12 —24.70 —23 .34 —26.06 —32.33 —34.91 
V -

V

DLI— 22.24 21.23 18.70 15.62 14.43 14 .52 13.76 9.06 4.12

DII— 21.84 20.64 18.15 14.89 14.10 14.34 13.35 8.67 4.41

ANGLE
2C —44 .48 —41.46 —36.50 —37 .49 —39.91 —38 .52 —39.88 —42.91 —45.72
30 —39 .13 —36.82 —37 .03 —37 .16 —37.00 —38 .71 —37 .84 —42.21 —44 .70

V 40 —37 .36 —34.85 —33.93 —34.11 —36.78 —33 .93 —38.02 —38.85 —46.44
50 —34 .65 —32.71 —36.25 —35.96 —34.34 —35 .95 —33.42 —36 .05 —45.62
6C —35.71 —35.46 —32.41 —35.71 — 33.47 —34 .05 —37.87 —44 .21 —40.54
70 —32.89 —35.88 —36 .87 —36.80 —34 .49 —34 .88 —35.34 —37.14 —45.81 —80 —36 .90 —33.95 —32 .57 —32.76 —34 .28 —30.76 —37.14 —38 .94 —41.46

DLI— 21 .84 20.64 18.15 14.89 14.10 14 .34 13.35 8.67 4.41

I
VV LENS— —0 .35 2.20 2.52 0.01 1.06 0.17 —3,37 —0.02 —1 5.16 

-V

DLL— 22.24 21.23 18.70 15.62 14.43 14 .52 13.76 9.06 4.12

DLI— 21 .84 20.64 18.15 14.89 14.10 14.34 13.35 8.67 4.41

A N G L E
20 — 2 7 .63 — 2 8 . 2 7  — 2 7 . 6 6  —3 0 . 40 — 2 9 . 1 3  — 2 5 . 4 0  — 2 6 . 7 6  —38 .07  — 3 7 .4930 — 2 3 . 2 9  —24.04  — 2 4 . 4 2  — 2 3 . 6 7  — 2 5 . 1 7  — 2 5 . 1 5  —26 .86  — 3 1 . 5 7  — 3 6 . 0 7
4C —21 .56 —23.66 —23.84 —20.92 —21.43 —24 .56 —25.66 —29.77 —35.23
50 18.52 —22.96 19.15 —22.80 —23 .23 —20.80 22 .44 29.93 —34 .63
60 —19.79 —20.80 —21 .62 —19.41 —18.39 —20.68 —24 .39 —27 .45 — 3t .40
?0 19.92 20.03 —21.37 20.85 —20 .8? —17 .99 23.06 26.26 —34 .0?
80 —1 4.98 —15.80 —16.12 —1 5 .35 —17.o6 —14 .75 —22.04 —25 .48 —30.51

OLT— 21 .84 20.64 18.15 14.89 14.10 14 .34 13.35 8.67 4.41

V.- - — - - ~~~~~~~~~~~~~~~~~~~~~ - V_~~~_ -_~~—,~~~V_ _~~~~~~~~~V_ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- — - - V - - A



- -- - - V—-V V _ V_ - S V-V-V V -V -V-V V-V- - V -V - V - V~ -V -V-V-V-V-V-V -V-V -V-V-V - V-V-Vfl,-VV ~~~~~~~~~~ V_W .,V ,V VV VV r _ -V V V nrC!WV_V 7_  r VV-V’, - ‘?~~~~~~ “V V - - V- V

VH LENS— — 2 8 . 8 2  —28 .3 4  — 2 5 . 0 0  — 2 8 . 6 6  — 2 6 . 0 3  — 2 6 . 5 6  — 2 5 . 2 2  — 2 3 . 5 6  — 4 0 . 1 5
DLI 22 .24  21.23 18,70 15.62 14.43 14 .52 13.76 9.06 4. 12

DLI— 21.84 20.64 18.15 14.89 14. 10 14 .34 13.35 8.67 4.41

A N G L E
20 C. 0. 0. 0. 0. 0. 0. 0. 0.
30 C. 0. 0. 0. 0. 0. 0. 0. 0.
40 C. 0. 0. 0. 0. 0. 0. 0. 0.

V 50 C. 0. 0. 0. 0. 0. 0. 0. 0.
60 C. 0. 0. 0. 0. 0. 0. 0. 0.
70 C. 0. 0. 0. 0. 0. 0. 0. 0.

V 8C C. 0. 0. 0. 0. 0. 0. 0. 0.

-
V DLI— 21.84 20.64 18.15 14.89 14.10 14.34 13.35 8.67 4.41

-

-

L ~~~~~~~~~~~ - --
~~~~

- V 
--



V V V V V V -  -V~- V V - V  -VV V-V~~
V V- V-V

~~
-V VV-

~V- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ - V- V- V V-V-V~ V~ VV - -V~~-VV-V-V ~~~~~~ V - -

SEA ICE DATA SPRING 1977 EXPERIMENT

DATE— MAY 25, 1977 SITE— 6 LOOK— 1

V 

HH LENS— 5.69 6 .09 6 .53  5 .75 6 . 5 2  6.70 3.44 —1 .67 —6.42
DLI— 22 .05 2 1.08 18.43 15.77 14 .60 14 .81 13.83 8.78 4.48

DLI— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

A N G LE
2C —3 9.24 —37.53 —3 9.54 —38.40 —38.36 —37 .52 —3 9.61 —42.40 —47.27
30 —36 .63 —36.77 —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

V 50 —31 .40 —30.33 —30.34 —33.80 —33.92 —29.79 —30 .16 —35.14 —43.65
60 —31. 14 —29 .91 —25.93 —30 .37 —25.85 —27 .86 —25.68 —33.14 —37.70
70 —29.09 —27.16 —29.64 —28.93 —24.83 —27.50 —23.o3 —30.62 —36.19

V 
80 — 2 6 . 3 3  —28.01  —28 . 11 — 2 9 . 5 4  —27.64 —23.46 —26.34 —35.45 —36.43

V 
DLI— 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 .88 —29.03 —30.08
DLI— 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

A N G L E
2C —45.82 —45.63 —45.54 —43.73 —45 .87 —44.83 —46.90 —50.30 —56.67

V 3C —42.77 —43.72 —44.26 —43.18 —43 .53 —47.79 —44.16 —47.12 —53.16
40 —40.74 —42.32 —43.16 —42 .98 —42.43 — 41.59 —42 .90 —46.88 —53. 18
50 —42.88 —41.72 —3 9.31 —42.24 —43.87 —40.25 — 62.90 —46.05 —50.09 V

60 —39.26 —41.25 —41. 16 —41.95 —43.20 —41.61 —39.25 —44.89 —49.76
7C —4C.94 —39.63 —40.21 —39.07 —42.53 —40.45 —41 .61 —4 6.17 —46.61
80 —37.55 —3 9.36 —38.98 — 60.77 —39.96 —38.03 —42.74 —44.81 —46.82

DLI— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 6.48

VV LENS— 3.53 3.98 5.14 3.10 4.28 3.30 —1.19 —6.66 —10.33
DLI— 22.05 21.08 18.43 15.77 14 .60 14.81 13.83 8.78 4.48 V

V DII— 22.05 21.08 18.43 15.77 14.60 1 4.81 13.83 8.78 4.48

A N G L E
2C —35.02 —33.96 —35.33 —34.86 —35.67 —33 ,73 —38.18 —41.69 —4 6.82
30 —36.84 —31.64 —33.37 —32 .62 —32.86 —33.53 —34.66 —41.93 —46.11
40 —33 .23 —32.23 —3 1.67 —33.60 —30.82 —30.80 —29 .99 —35.69 —41 .31
50 — 2 8 . 0 6  — 2 7 . 3 7  — 2 7 . 5 3  —31 .46 — 3 2 . 8 2  — 2 9 . 2 4  —31 .03 — 3 5 . 7 4  — 4 3 . 1 1  V

60 —29.69 —29.59 —28.24 —28.38 —28.31 —29.51 —24.74 —36.97 —39.83
7C — 2 9 .42 —28.71 —31 .26  —27 .15 — 2 3 . 9 5  —26. 47 —23 .03  — 3 1 . 5 9  — 3 6 . 7 7
8C — 2 3 . 6 1  —28 .35  — 3 0 . 7 5  —30. 71 — 2 6 . 8 2  — 2 4 . 11 — 2 6 . 9 6  — 3 3 . 7 6  — 3 5 . 8 ?

D L I —  22 .05  21.08 18.43 15.77 14 .60 14.81 13.83 8.78 4.48

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- __s__V__- V -- V- V - -V-V-V --V - _ V -  V - V V V- V_V V- V V - 4 V -V~~~~~~~ V -V-V 

~V SV~V 
_~~~~

___ 
~~~~•~ _____ ;jE~át_S ~~~ - - £V VVV~V _V -

~~



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_
~ - — VV~~ VV -V- V - V V _ V VV V_~~~~ V VV.VV VVSVVV4 VV V V ~

V V  [ V - V- V-V Vr
~

--V
~Qra. a.-r --V-VzpV VV_VaV_~:V_ VVV V - 9  r~~.qr ,~~~~ ------a a ,- V a. a P _ V V L .p . . - V  -~~~~

VH LENS— —24.94 —26.56 —22.37 —22 .57 —22. .1 — 21 .42 —23.04 —30.20 —35.32
DLI— 22.05 21.08 18.43 15.77 14.60 14 .81 13.83 8.78 4.48

DLI— ~ 2 .O S 2 1 .08 18.43 15.77 14.60 14 .8 13.83 8.78 4.48

A N G L E
2C — 4 6 . 4 5  —47.99 —45 ,73 —41 .39 —46 .28 —46.50 —47.78 —49.11 —57.28
30 — 4 3 . 5 0  —42 .60  —44 .86 —41.26 —43.83 —46.98 —46.88 —48.63 —52.57
40 — 4 C . 2 3  —41.45 —43.75 —41 .17 —43.92 —42 .24 —43.24 —47.43 —53.58
50 —41.96 —41.03 —40.70 —40.24 —43.01 —42.46 —43.90 —46.02 —50.28
60 —39.24 —40.72 —40.15 —40.87 —44.45 —42 .33 —41 .76 —47.67 —50.98
70 —42.33 —39.05 —41 .57 —39.89 —45.34 —40.48 —41.57 —45.94 —48.77
80 —38.69 —38.17 —40.77 —39.61 —45.32 —42.82 —43.57 —46.66 —48.22

F DLI— 22.05 21 .08 18.43 15.77 14.60 14.81 13.83 8.78 4.48 —

I-

L ~~~~~~~~~. 
~~~~~V V V V V 

VV ~~~~~ V - -
— -V-AS -~~~ -~ -. - ~ — ~~~~~~~~



- -V —-V _ VV-- V-VV-~- V- V- V- V 
~~r - - - - - - -  — ‘- - —~~~ - fl~~~ ’V-’ -r~~~~~ 

-V - V- V-V VV V -,VVV-- VVT- V j~T-V.’V-VT-V 
-V V V - - - V~ -VV-VV- V -

SEA ICE DATA SPRING 1 9?? EXPERIMENT 
-

DATE— MAY 25, 1977 SITE— 6 LOOK— 2

HH LENS— 5.69 6.09 6.53 5.75 6.52 6.70 3.44 —1.6? —6.42
DLI— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLI— 21 .46  19.95 17.65 14.47 13.70 13 .72 12.70 8.03 3.76

ANGLE V

20 — 3 6 . 8 6  —39.23 —39.31 —38.87 —39.14 —37.16 —39 .90 —42 .15 —47 .82
3C —35.16 —35.1 ? —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
SC —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 —3 4.81 —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

DLI— 21.46 19.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76

HV LENS— —23.25 —24 .13 —22.60 —22.71 —21.48 —20.21 —27.88 —29 .03 —30.08
DII— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLI— 21.46 19.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76

A N G L E  
V

20 —45.35 —45.91 —46.34 —45.75 —51.07 —51. 99 —48 .06 —50 .75 —56.72
30 —43.01 —4 6.71 —44.09 —44.81 —46.00 —47.37 —47.03 —48.34 54 77
4C —42.91 —42 .81 —45.66 —44.65 —4 6.34 —44.83 —46.1 9 —47.26 —52.83 

V

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 -:
?C —41.91 —37.55 —40.18 —42 .05 —44 .19 —43 .87 —45.62 —44.29 —50.69 V

V 80 —41.03 —42.91 —43.74 —43.65 —42 .89 —41.92 —44.35 —45.78 —47.00

DLI— 21.46 1 9.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76

VV LENS— 3.53 3.98 5.16 3.10 4,28 3.30 — 1.19 —6.66 —10.33
DLI— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

D L I —  21 .46  19.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76

ANGLE
2C — 3 7 . 3 0  —40.38  —39 .35  — 3 9 . 5 9  — 4 2 . 1 6  — 4 0 . 2 9  — 4 1 . 9 4  — 4 5 . 42 — 5 0 . 93
30 —35.99 —36 .08 —37.10 —37 .41 —35.48 —35.39 —36.89 —43.52 —48.16 V

4C —33.54 —34.20 —33.85 —34.67 —36.19 —37.35 —40.08 —42.32 —47 .02
Sc —33.87 —32.80 —35.46 —35.84 —3 8.51 —32.25 —42.40 —40.31 —44.78
60 — 3 2 . 5 5  —30.31 —35.80 —33.90 —33.40 —37.88 —34.24 —40.65 —42.51
70 — 3 2 . 6 9  — 3 4 . 2 ?  —32 .01  —31 .32 — 3 2 . 7 8  — 3 0 . 8 9  — 3 7 . 3 8  — 3 7 . 5 1  — 4 5 . 5 1
8C —3 ~ .33 — 2 6 . 4 9  —30.97  —36 .16  — 3 2 . 3 9  — 3 1 . 4 9  — 3 5 . 4 1  — 3 8 . 3 6  — 4 0 . 9 3

DLT— 21.46 19.95 17.65 14 .47  13.70 13.72 12. 70 8.03 3.76

V ~~~~~~~~~~~~~~~~~~~~~~ 
-V - V~~ ~à~~ VV- V -V-V

~~~
-V-V ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~ .~~~~~~~~~~~ - - _  ~~. _ V -V - V --~ ~~~~-



VH LENS— —24.94 —26.56 —22.37 —22.57 —22.81 —21. 42 —23 .04 —30.20 —35.32 -
,

V D L I —  22.0 5 21.08 18.43 15 .77  14.60 14.81 13.83 8.78 4 .48

DLI— 21.46 19.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76 -~

A N G L E
20 —45.28 —45.98 —46 .67 —45.33 —48.96 —50.81 —48.41 —52.57 —50. 15
30 —43.04 —45.00 —44.36 —44.01 —45.47 —50.39 —45.26 —50.59 —49.85

V 

40 —42.25 —42.06 —44.22 —44.18 —45.58 —45.38 —45.26 —48.39 —49.37
SC —41.40 —41.05 —43.73 —42.60 — 4 2 . 76 —43.35 —43.15 —47.15 —48.77 V

60 —41.93 —43.79 —41.69 —42.10 —42.34 —42.75 —45.10 —47.36 —49.94
7C — 4 2 . 0 4  — 3 8 . 5 4  — 3 9 . 5 1  — 4 2 . 3 1  — 4 4 . 3 8  — 4 3 . 7 7  — 4 4 . 74 — 46 .94 — 4 3 . 0 0  V

8C —42 . 15 —39 .98 — 4 4 . 3 9  — 4 2 . 9 7  — 4 2 . 3 7  — 4 2 . 3 5  — 4 6 . 8 4  — 4 7 . 98 — 4 7 . 7?

DII— 21.46 19.95 17.65 14.47 13.70 13.72 12.70 8.03 3.76

~ 

V _ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V -V -V-V~~~~~-V - VVV V V -VVV- V V VV -V~~~ -VV . V-V- VV~V) V VV-S V-VV V-VV-V V -VV V- V • - - V- V V V V . -V- V 



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- -- -~~ — V V - V V  V-~~~~~~~~~~ - V -  V -

S E A  I C E  D A T A  S P R ING 197 7 E X P E R IM E N T

DATE— MAY 26, 1977 SITE— 6 lOOK— 3

H~’ LENS— ~.69 6.09 6.53 5.75 6.52 6.70 3.44 —1.67 —6.42
DLI— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLI— 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 —43.36 

-

30 —33.03 —33.41 —34.10 —35.59 —34.29 —33.13 —36.89 —37.97 —41.36 .~
60 —33.60 —32.01 —33.65 —34 .34 —32.04 —33.39 —32 .29 —37 .22 —42.87 1
50 —3C .93 —31.27 —31.35 —31.55 —32.70 —2 9.95 —33.25 —36.11 —41 .81
60 —3 1 .74 —30 .74 —31.66 —32.38 —30.83 —27.26 —31 .46 —35. 98 —41 .33
7C —26.71 —26.84 —26.39 —31.89 —31.00 —30.18 —32.49 —35. 18 —37 .32
80 —28.37 —25.89 —27.98 —28.70 —25.40 —24 .48 —24 .26 —33.83 —36.10 -

V 

DLI— 22.26 20.69 18.34 15.15 14.64 15.07 13.73 8.97 4.99 -

~~~ 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 4.48

DLI— 22. 26 20.69 18.34 15. 15 14, 64 15.07 13.73 8.97 4.99 :

ANGLE
V 20 —42.82 —43.38 —42.22 —43.32 —45.28 —45.02 —45.50 —46.33 —55.75

30 — 4 1 . 6 7  — 2.63 — 4 1 . 1 8  —42.03 —44.31 —42.19 —45 .96 —44.16 —50.24 :
40 —4C.29 —39 .63 —41 .80 —43.24 —40.90 —40 .21 —42.61 —44.77 —49.73
50 —40.49 —40.88 —40.89 —38.52 —41.07 —40.34 —41 .49 —44.28 —47.88
60 —40.30 —34.68 —38.56 —40.51 —40.69 —40.70 —41 .46 —43.09 —48 .11
70 — 4 1 . 3 6  — 3 7 . 5 2  — 4 0 . 1 3  — 4 0 . 3 9  — 4 1 . 98 — 3 6 . 22 — 4 0 . 8 1  — 4 3 . 0 7  — 4 6 . 5 8 .
80 — 4 0 . 4 6  — 3 8 . 7 6  —35.11 —40.58 —41.60 —39.22 —39.38 —43. 13 —47.9?-

DII— 21.92 20.16 17.94 14.69 14.09 14. 48 13.09 8.14 3.93~

VV LENS— 3.53 3.98 5 .14  3.10 4 .28  3.30 — 1 . 1 9  —6.66  — 1 0 . 3 3
DLL — 22 .05  21.08 18 .43  1S .77  14 .60 14 .81 13.83 8. 78 4 . 4 8

DLI— 21.92 20.16 17.94 14.69 14.09 14.48 13.09 8. 14 3. 93

ANGLE
20 —35. 12 —34 .21 —34 .10 —36.37 —36.47 —33.12 —36.2? —42.42 —47.65
30 —31.70 —32.46 —34.69 —37.09 —33 .79 —33.0 1 —36 .17 —38.48 —43.88
40 —33.31 —30.66 —31 .69 —33.74 —34.49 —33.43 —32.32 —37.09 —43.41
SC —3C .49 —30.81 —32.44 —3 1.10 —32 .24 —31.60 —34 .09 —38.7? — 4 1 . 3 0
60 —29.68 —30.13 —29.98 —32.28 —32.21 —31.39 —30 .94 —37 .17 —41.61
70 — 2 8 . 7 3  — 2 9 . 7 6  — 2 5 . 8 9  —30.89 — 3 0 . 0 3  — 2 8 . 7 ?  — 3 2 . 8 7  — 3 6 . 4 9  — 3 8 . 8 0 -
80 —25.93 —27 .39 —~ 9.55 —29.59 —29.62 —27.81 —27.09 —33 .66 —37.07.

DII— 21.78 20.00 17 .76 14.49 13.98 14.38 12.99 8 .25 4 . 2 5 :

- — - —V - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -V ~~~~~~~~~~~~~~~~~~~~
V- V -V -V — —  - ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 

-—

- V- V- V ~~
--
~~~~~~~ -V -— - V - V  - ~~~~~~ ~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ j~~

• 
~~



______________________________ -V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V

V - V - V - V *~~ V

- V ii LENS— — 24 .94 — 2 6 . 5 6  — 2 2 . 3 7  — 2 2 . 5 7  —22. 81 —21.42 —23.04 — 3 0 . 2 0  —35.32
DLL — 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4 .48

- DLI— 21 .78 20.00 17 .76 1 4 . 4 9  1 3 .98 14.38 12.99 8.25 4 .25

-
V A N G L E

20 —42.94 —43.15 —42 .68 — 41.71 —46 .82 —45.07 —46.72 —50.02 —55.54
V 30 — 4 2 . 4 4  — 4 3 . 6 7  — 4 2 . 4 8  —41.99 —44.36 —43.46 —44 .67 —47.34 —51.17

V 40 — 4 C . 44 —39. 96 — 4 1 . 0 9  —40.68 — 4 1 . 4 4  —41.10 — 4 2 . 8 3  — 4 5 . 6 1  —48.97
50 — 4 1 . 5 7  —42.48 —42.50 —39.11 — 4 3 . 98 —40.57 —41 .12 —43 .19 —48.88
60 — 3 9 . 7 1  — 3 5 . 96 — 3 9 . 72 — 3 9 . 5 ?  — 4 0 . 8 5  — 4 1 . 1 6  — 4 0 . 6 9  — 4 5 . 7 8  — 4 9 .6~
70 — 3 9 . 2 6  —37.24  —40 .37  —39.88  — 4 3 . 1 4  —39 . 90 —42 .38  — 4 3 . 8 1  — 4 7 . 1 5

V 80 —38.23 —38.22 —37 .88 —40.37 —41. 97 —38.96 —39.47 —44.64 —47 .61

DLI— 21.63 19 .83 17.57 14.29 13.87 14.27 12.88 8.37 4 .57

I 

~~~V V -V _V - V VV- V~~~~~~~~~ - VV- VV- VV~~V~~~~~ VVV ______ 
V V - V V
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SEA ICE DATA SPRING 1977 EXPERIMENT

DATE— MAY 26~ 1977 SITE— 6 LOOK— 4

14$ LENS— 5.69 6.09 6.53 5.75 6.52 6.70 3.66 —1.67 —6.42
DLL— 22.05 .21.08 18.43 15.7? 14.60 14.81 13.83 8.78 4.48

DLT— 21.62 19 .84 17.55 14.29 13.77 14.25 12.85 8.24 4.38

ANGLE
2C —37.96 —38.61 —40 .35  — 4 1 . 3 5  —39 .27  —40.81  —42 .20  — 4 3 . 8 9  — 4 8 . 12
30 —39 .53 —37.03  — 40 . 11 —35 .62  — 3 6 . 7 1  —36. 27 —38.15  — 4 1 . 4 3  —46 .50
40 — 3 4 . 9 5  —33.45 — 33.68  —37.00 — 3 4 . 6 0  —36 .91  — 37 .85  — 4 1 . 4 1  —47.98
50 —34.33 —35.17 —35.13 —34.52 —34.71 —36.32 —39.42 —39.31 —47.00
60 —3e .66 —34.24 —34.20 —34.65 —34.86 —37.62 —36.88 —40.54 —44.69
70 — 33.23 —34.15 —30.77 —36 .13 —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

I
HV LENS— —23.25 —24.13 —22.60 —22. 71 —21.48 —20.21 —27.88 —29.03 —30.08

DLI..— 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLI— 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 —47 .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 J
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 .44  — 4 3 . 2 5  — 4 4 . 7 6  — 4 4 . 9 2  —50. 46 — 5 3 . 2 9
60 — 3 9 . 4 7  —39.69 — 4 1 . 7 9  —38 .21  — 4 4 . 7 6  —41 .48  — 4 2 . 8 4  — 4 7 . 5 4  — 5 2 . 0 7
70 —36.85 —39.58 —40.85 —41 .65 —41.90 —43.76 —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

DLI— 21.51 19.36 17.07 13.83 13.18 13.53 .12.09 . 6.90 2.83

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 4.48

DLT— 21.51 19.36 17.0, 13.83 13.18 13.53 12.09 6.90 2.83

ANGLE
20 —3 5.80 —39.78 —42.06 —41.92 —42.51 —43.80 —46.60 —50.78 —50.24
30 — 3 7 . 2 4  —37.20 —38.2 2 —37 .71  — 3 7 . 7 1  —40.50  —44.01  — 4 4 . 2 1  — 5 0 . 5 4
40 —36 .88 —34.48 —36.35 —38.23 —37.61 —36.06 —41.74 —43.74 —49.56
Sc —3 5.3? —35 . 5 6  —34. 49 —3 5 .78  — 3 8 . 4 3  —36 .10  —36.9 2 —43 .01  — 4 8 . 4 4
60 —3 5.27 —32.11 — 34~~58 —36. 57 — 3 3 . 9 8  —37 .91  —38.45  —41.05  —46.04
70 — 3 3 . 1 7  — 3 2 . 1 7  —32 .00  — 3 3 . 5 3  —3 2.28 — 3 4 . 8 8  — 3 4 . 7 4  —41 .88 — 4 5 . 29
80 — 2 6 . 23 —21.80  —26 .57  —28 .39  — 2 3 . 2 9  —21 .17  — 2 6 . 8 ?  —37 .36  — 3 7 . 72

DLI— 21 .28 19.12 16.89 13.59 12.86 13.13 11.72 6.33 2.06

~ri
‘~~~ ~~—___--_-~ 

.-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .— .~~~~ — ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~



VH LENS— —24.94 —26.56 —22.3? —22.57 —22.81 —21 .42 —23.04 —30.20 —35.32

~4~~DLL 22.05 21.08 18.43 15.77 14.60 14.81 13.83 8.78 4.48

DLI— 21.28 19.12 16.89 13.59 12.86 13.13 11.72 6.33 2.06

A NGLE - - - -

2C 45 .15 44.32 46.04 40 .59 48.?0 48.60 53.30 53. 11 56. 40
30 — 4 3 . 1 3  — 43.64 —43 .46  —40. 10 —46.00 — 4 7 . 2 4  —45.13  — 51.33 —55.81
40 —41.70 —42 . 20 —43.70 — 40 .20  — 4 6 . 1 5  —43 .15  — 4 5 . 99 — 5 1 .53 — 55 .05
50 —4 2.90 —42. 95 —6 2. 73 —40. 30 —45 .50  —46.18 —46 .57  —50.80 — 5 3 . 5 6
60 —41. 53 —41 .76 —41 .21  — 40. 54 — 4 5 . 1 5  — 4 5 . 2 9  — 4 5 . 5 2  —47 .53  —53 . 11
70 — 3 7.3-4 —41.16 —38.65 —40.13 —44.40 —40.48 —46 .76 —50.42 —53.78
80 —41.08 —41.00 —41.89 —39.99 —44.03 —39.94 —44.08 —47.72 —52.87

DLI— 21.04 18.88 16.72 13.34 12.53 12.74 11 .34 5. 77 1.29

~~~~~~~~ -, -~ — -~~~~~~ . d — ~~~



- - 
~~~~

_•_
~
1•_____ __

~
_ - — - — ~~~~- —-~-~ ~ -~~ — — — ~ ——‘ — ~~-

SEA ICE DATA SPRING 19?? EXPERIMENT

DATE— MAY 26, 1977 SITE— 6 LOOK— 5
II

HH LENS— 5.69 6.09 6 .53 5.75 6 .52  6. 70 3.46 —1 .6? —6.42  —

DLL— 22.05 21.08 18.43 15.7? 14.60 14.81 13.83 8.78 4.48

DLT— 2C.79 19.02 16.67 13.51 12.83 12.92 11 .40 6.94 2.98

A NGLE
20 —46.59 —47.17 —43.78 —43.69 —43.27 —43.20 —46.58 —47.57 —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 — 4 C . 2 9  —36.60 —33 .85  —29.95 —31 .03 —31 .20 —36.33  —43 .30  — 4 5 . 3 7
60 —34.73 —33.77 —37.38 —36.14 —34.71 —30.16 —35.56 —35.06 —47.54
?C —37.00 —35.43 — 32.42 —34.12 —28.68 —36.29 —41 .96 —38 .55 —49.55
80 —2c.23 —29 .62 —26.56 —30.94 —28.60 —35.54 —35.28 —32.50 —41 .55

DLI— 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
DLI— 22.05 21.08 18. 43 15.77 14.60 14.81 13.83 8. 78 4 .48

DLI— 20 .64 18.88 16.56 13.38 12.64 12. 79 11.27 6.39 2.2 2

ANGLE
20 — 5 9 . 6 3  —59 .83  — 5 8 . 5 7  —43.03  —61.00 —64 .20  —58 .21  — 5 3 . 7 3  — 5 7 .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 —45.43 —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 —5o .?3 —5 5.06
80 —43.39 —46.69 —44.35 —41 .09 —48.58 —43.38 —47.13 —52.23 —53.56

DLI— 2C.49 18.75 16.44 13.24 12.44 12.6? 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 6.63

DLT— 2C.49 18.75 16.44 13 .24 12.46 12.67 11.14 5.84 1 .45

ANGLE
20 —56.80 —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 —42.4? —47 .62 —44.11 —41 .64 —42.35 —41 .42 —46.98 —51 .~~9 —56 .71
50 —43.94 —45.83 —45.10 —39 .28 —42.74 —44 .87 —51 .50 —51.62 —53.15
6C —36.94 — 60.29 —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 —50.7? —55 .79
80 —32.45 —34.75 —33.18 —38 .21 —36 .85 —38.91 —64.25 —42.88 —53.16

DLT— 2C.35 18.61 16.31 13.03 12.17 12.34 10.56 5.50 0.80 

-.-.——— -—. ~~—.————-—————.— - —- — __~~~~~ .~~~ —~__*~— -———~~~~————— .—————— .— — ---—- — -

__________________________ ~~~~~~~~~~~~~~~~~~~~



VH LENS— —26.94 —26.56 —22.37 —22.5? —22.81 — 21 .42 —23.04 —30.20 —35.32

DId.— 22.05 21.08 18.43 15.7? 14.60 14.81 13.83 8.78 4.48

D LT— 2C .35 18.61 16.31 13.0 3 12. 17 12.34 10.56 5.50 0.80

ANGLE
20 —63.45 —63.44 —62.23 —39 .58 —64.38 —65.26 —55.84 —56 .79 —60.41
30 —57.61 -62.12 —46.83 —39.67 —60.39 —63.63 —56.47 —56.49 —60.22
40 —56.93 —57.55 —58.25 —40.06 —58.11 —59.55 —58.0? —54.63 —58.81
50 —5C.32 —53.59 —56.22 —40.31 —56.55 —57.86 —57.59 —53.36 —58.00

— 60 — S C . 3 3  —53.1 9 —49 . 10 —40.13 —57.08  —57.84 —57.5 2 —53 .55  —58. 19
70 — -45.50 —43.51 —47.32 —39.97 —54.38 —51.69 —54.06 —53.12 —57.92
80 —47.68 —46 . 4? —45 ,75 —60.16  —48.91  —51.23  —53 .84 —52 .10  —56.39

DLI— 2C.21 18.47 16.18 12.82 11 .90 12.01 9.97 5.16 0.14

‘ID

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



~ - -~~~ - -~“r—’ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

SEA ICE DATA SP RING 1977 EXPERIMENT

DATE— MAY 28~ 1977 SITE— 7 LOOK— 1

NH LENS— 4,15 4.68 5.76 4.92 5.65 5.49 2.78 3.33 7.29
DLL— 21.54 19.81 17.72 14.72 14.13 14 .26 13.17 8.14 3.82

DLI— 71.54 19.81 17,72 14.72 14,13 14.26 13.17 8.14 3.82

ANG LE
20 —3C.29 —28.12 —28.82 —27.64 —27.64 —28.0? —30.80 —34.06 —40.69
30 —27.71 —31.00 —30.43 —30.56 —27 .34 —28.57 — 29.79 —32.85 —37 .29 4
4C —29.4? —27.00 —28.83 —29.62 —29 .45 —26.57 —24.87 —33.68 —37.95
SC —26.67 —27.13 —28.60 —25.40 —27.53 —24 .57 —30.23 —32.90 —34.67
60 —22.03 —29.84 —25.71 —28.05 —24.00 —24.44 —24.95 —31.6 1 —37 .45
70 —25.38 —22.64 —20.16 —23.90 —26.74 —25.83 —25.88 —28.39 —33.4?
8C —1 6.46 —17 .54 —17.74 —16.72 —17 .32 —18.45 —19.86 —24.54 —32.52

DLI— 21.36 19.59 17.49 14.64 13.89 13.98 12.88 7.67 3.47

HV LENS— —24.79 —25.54 —23.39 —23.54 —22 ,35 —23.43 —24.54 —30.69 —30.95
OIL— 21.54 19.81 17.72 1 4.72 16 .13 14.26 13.17 8.14 3.82

DLT— 21.36 19.59 17 .49 14.64 13.89 13.98 12.88 7.67 3.47

ANGLE
20 —45.34 —43.78 —44.47 —41 .17 —42.61 —41 .83 —42.55 —46.72 —51 .29
30 —42.90 —44.89 —44.41 —41.83 —61 .23 —40.19 —42.44 —44.78 —48.37
40 —4 ~~.60 — 43 .8 1  — 4 3 . 2 2  —41 .49 —41 .05 —41 .98 —41 .39 — 45.84 -48.93
SC —4 1,46 —42.22 —45.25 —43.66 —42.00 —40.48 —43.28 —46.98 —48.60
60 —43.27 —41 .77 —44.46 —42 .58 —40.01 —39.86 —42.85 —45.77 —52.15
?C —41.66 —43.25 —42.18 —38.74 —39 .83 —38.90 —39.94 —43.72 — 46.75
80 —39.88 —38.01 —41 .71 —41.42 —39 .84 —39 .58 —39.09 —43.18 —49.70

DLI— 2 1.17 19.3? 17.26 14.56 13.65 13.70 12.59 7.20 3.13

VV LENS— 1.99 2.5? 4.35 2.27 3.41 2.09 —1.85 —8.32 —11.20
OIL — 21.54 19.81 17.72 14.72 14.13 14.26 13.1? 8.14 3.82

DLT— 21.17 19.37 17.26 14.56 13.65 13.70 12.59 7.20 3.13

ANGLE -

2C —3 6.22 —35 ,61 —37 .06 —34.79 —35.33 —32.54 —36.83 —41.46 —45.23
30 —3 4.20 —35.45 —35.63 —33.75 —34.15 —32.1? —35.34 —40.32 —45.??
4C —32.56 —33.11 —32.49 —33.74 —31 .71 —32.54 —33.40 —38.30 —41 .97
SC —3 6.50 —34.32 —3 1.21 —33.15 —31 .66 —33.80 —35.42 —36.75 —43.06
6C —2 6.60 —32.16 —31.27 —33 .03 —30.40 —31.13 —29.88 —35.88 —41.59
7C 3 2.5? —24.66  25 .28  —30 .62 —2 9 .0? 3 0.0S —30.83 —33.28 —38.6 0
8C — 2 6 . 5 2  —19.08 —18 .54 —19.50 — 19 .89 —20 .3 1 — 25.39 —27.40  —37.49

OLT— 2C.88 19.04 16.86 14.12 13.19 13.32 12.11 7.06 3.04

- - - • ~~~~~—-- --- - -— - - ~-- --~-~— - - -~~--~ ~~~~~~~~~~~~~~~~~~ ~~~~ . ~~~~~~~ A
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VII LENS— —26 .48 —27 .9? —23 .17 —26.40 —23.68 —24.64 —23.70 —3 1 .86 —36.19
DII— 21.54 19.81 17.72 14.72 14.13 14.26 13.17 8.14 3.82

DLI— 20.88 19.04 16.86 14.12 13.19 13.32 12.11 7.06 3.04

ANGLE - - -

20 — 47.08 —45.30 —47.53 —40.88 —44.09 —42.75 —43.46 —50.30 —52.92
30 —4 6 .61  —48. 19 —4 5.39 —39.49  —42.36  —41.29  —44.18  —46. 5 0 —51.86
4C — 44.61 —47.04 —46.32 —40 .78 —44.92 —43.16 —43.3? —48.60 —52.78
50 —44.41 —43.58 —46.94 —41 .50 — 44.14 —43.68 —45.8? —47.15 —51.86
60 — 46.87 —43.68 —44.88 —42.18 —42.25 —41.31 —44.13 —49.70 —52.77
70 — 43.40 —45.34 —41 .47 —38.89 —38.21 —39 .45 —41.74 —44.39 —53.30
8C — 42.74 —38.97 —38.08 —37.55 —42.15 —46.00 —43.28 —45.04 —46.89

DLI— 20.58 18.71 16.45 13,6? 12.72 12.93 11.63 6.91 2.95 
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SEA ICE DATA SPRING 19?? EXPERIMENT 
-

DATE— MAY 28, 1977 SITE— 7 LOOK— 2

HH LENS— 4.15 4.68 5.74 4.92 5.65 5.49 2.78 3.33 7.29
DLI— 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 -

20 — 30.00 —29.28 —29 ,09 —32.18 —29 .05 —29.13 —31.85 —33.88 —37.21
30 — 29.05 —30.47 —23.14 —24.89 —28.73 —27 .10 —29.64 —30.78 —3 4.92
40 —30.40 —27 .59 —25 .25 —27.36 —28.61 —26.73 —27.35 —30.32 —34.10
50 — 27.35 —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 —31.0?
7C —2?.87 —27.59 —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

DLI— 2C .?1 18.84 16.54 13.56 12.91 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
DLI— 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 7.44 3.30

A NGLE
20 — 4 3 . 7 4  —44 .84  — 4 2 . 4 1  —41 .55 —41 .33 —39.93 —41 .45 — 4 6 . 5 3  — 5 2 . 5 8

• 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  — 4 5 . 3 4  — 5 0 . 2 2
60 —42.94 —44 .69 —40.36 —41 .15 —41 .70 —41 .29 —39.06 —44.27 —48.50
70 —4 2.60 —43.41  —40.02  —41 .34 — 4 5 . 3 2  —41 .21 — 4 2 . 5 9  —46 . 99 — 4 7 . 6 9
80 —42.41 —41.05 —39.10 —44 .34 —42.26 —34.54 —38.76 —45.20 —44.60

DLT 2C.49 18.56 16.24 13.20 12.46 12.88 11.63 6.67 2.30

• VV LENS— 1.99 2 .57 4 .35 2. 27 3.41 2.09 —1.85 —8.32  —11 .20
DLI— 21.54 19.81 17.72 14.72 14.13 14.26 13.17 8.14 3.82

DLT— 20.49 18.56 16.24 13.20 12.46 12.88 11.63 6.67 2.30

ANGLE
20 —3 6.16 —35 .68 —35.35 —33.99 —33.93 —34 .87 —34 .10 —39.92 —43.19
30 — 3 2 . 5 6  —3 2 .53 —32 .35  —33.78  —30.95  —31 .65  — 3 5 . 4 4  — 3 6 . 5 4  — 4 3 . 8 4
40 —33.73 —32.32 —35.59 —30.72 —28.88 —29.98 —32.34 —35.24 —43.75
50 —31. 10 —29 .63 —30.34 —29.68 —32.96 —26.91 —31.00 —37.34 —42.98
60 —3C.96 —29.52 —30.89 —~ 5.51 —25.82 —25.97 —27.89 —34.79 —36 .2370 — 3C .43  —29.51  —29 .81 —30. 74 —27 .89  — 2 2 . 4 2  —31.98 — 28.91 —37.76
80 —25 .30  — 3 2 . 2 4  — 2 7 . 8 1  —24 . 91 — 29.94 — 2 2 . 0 ?  — 2 2 . 4 1  —24.01 —28.49

DLI— 2C.24 18.30 16.00 11.93 12.12 12.50 10.88 5.99 1.27

-- ---—_- • —— .~~~~~~~ -~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~ - ~~~•• ~~~~—~~~~~~.-~~~-— —-—————~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~•~~~~~~~~~_
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VII LENS— —26.48 27.97 —23.17 —26.40 —23 .68 —24.64 —23.70 —31.86 —36.19
-• OIL— 21 .54 19.81 17.72 14.72 14.13 14.26 13.17 8.14 3.82

DLI— 2 0.24 18.30 16.00 11.93 12.12 12.50 10.88 5.99 1.27

ANGLE
2C — 4 3 . 3 ?  —45 .42  — 4 3 . 5 8  —37 .85  —43 .9?  — 40 .02  —42 .76 —48. 36 — 5 3 . 13
30 —43.22 —45.36 —41 .92 —38.03 —42 .8° —39.60 —41 .82 —47.00 —52.68
40 —43.11 —43 .74 —39 ,10 ‘-38.86 — 41.12 —41.19 —42 .38 —44.88 —50.40
50 — 43.05 —39.72 —43 .11 —38.02 —46.09 —40.94 —42 .44 —46.74 —49.68
60 —45.25 —44.92 —42.44 —39.35 —44 .31 —3 7.73 —41 .35 —45.33 —49.20
70 —43.87 —44. 97 —42.36 —38.6 5 — 4 5 . 0 9  —43.84  —43.36  —45 .12  —51 .20
8C — 42.7? —41.51 —37.03 —40.29 —41.99 —40.43 —39.75 —41.43 —46.26

OLT— 19.99 18.03 15.75 10.66 11.78 12.13 10.13 5.30 0.23

- - _
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SEA ICE DATA SPRING 197? EXP ERIMENT

-1
DATE— MAY 28, 1977 SITE— 7 LOOK— 3

HH LENS — 4.15 4.68 5.74 4.92 5.65 5.49 2.78 3.33 7.29
DLI— 21 .54 19 ,81 17.72 14.72 14.13 14.26 13.17 8.14 3.82

DLT— 19.97 18.14 15.71 12 .68 11 .99 12.38 10.59 6.25 2.16

ANGLE _
20 —31.18 —30.14 —29.92 —27.35 —26.65 --27.64 —28.89 —33 .30 —38.85
30 —3 1.01 —27.20 —26.65 —27.72 —29.46 —27.03 —28.15 —31.34 —36.67
40 —28 .10 —30,45 —29 .72 —30.20 —26.95 —23.92 —30.69 —34.52 —37.64
50 —24.9? —29.86 —24.75 —29.74 —30.15 —25 .93 —3 4 .67 —30 .62 —33.5?
60 — 29.75 —26 .82 —28.03 —22.45 —25.82 —23.00 —26.22 —34.50 —34 .45
7C —2C .22 —2 1.89 —22.06 —27.11 —22.05 —21.21 —29.61 —29.32 —35.71
80 —2C 83 —24.73 —18.84 —19.96 —16.56 —22.20 —21.53 —22.96 —28.40

DLI— 19.80 17.99 15.59 12.48 11.70 12.08 10.19 5.64 1 .11

HV LENS— — 2 4 . 7 9  — 2 5 ,54 — 2 3 . 3 9  — 2 3 . 5 4  — 2 2 . 3 5  — 2 3 . 4 3  — 2 4 . 5 4  —30 .69  —30 . 95
DLI— 2 1 .54 19 ,81 17.72 14.72 14.13 14.26 13.17 8.16 3.82

DLI— 1S.80 17.99 15.59 12.48 11.70 12.08 10.19 5.64 1 .11

ANGLE
2C — 4 2 . 2 4  —44 .27 — 4 3 . 1 3  — 3 8 . 4 9  —40 .63  —39.61  —42 .20  — 4 7 . 19 — 5 2 . 0 8
30 — 4 1 . 6 5  —44 .65 — 4 1 . 5 5  —38 .3 7  — 4 2 . 6 6  —39.02  —41 .34 — 4 4 . 5 2  — 4 9 . 3 3
40 —43 .75 —42.21 —41.58 —41.35 —41.45 —40.01 —41.04 —44 .74 —46.75
50 —44.32 —40.78 —38.25 —39.77 —41 .68 —60.45 —41 .81 —45.61 —51.00
60 —42.86 —39 .91 —42.12 —39.47 —39.54 —39.46 —40.95 —43.97 —47 .52
?C —42.90 —41 .59 —40 .79 —3 9.59 —41.42 —39.78 —37 .94 —43.14 -47.32
80 —41. 12 —39 .32 —40.48 —40.57 —37.67 —34.00 —38,11 —41.32 —46.14

DLI— 19.62 17.83 15.46 12.2? 11 .41 11 .78 9.79 5.03 0.06

VV LENS— 1.99 2.57 4.35 2.2? 3.41 2.09 —1.85 —8.32 —11 .20
DLI — 21.54 19.81 17.72 14.72 14.13 14 .26 13.1? 8.14 3.82

DLI— 1S.62 17.83 15.46 12.27 11.41 11.78 9,79 5.03 0.06

ANGLE
2C —31.92 —35.05 —34.10 —33.34 —31.90 —32.31 —33 .24 —39.72 —43 .64
3C — 3 4 . 42 —33 . 92 —29.90  —31 .41 — 3 3 . 2 4  — 3 2 . 2 4  —34 .05 — 39 .97  — 4 2 . 93
4C —31.80  —32 .6 7  — 3 2 . 5 1  —33.90  — 2 8 . 5 9  —31 .3 5 —31 .52  — 3 4 . 3 1  —38 . 42
50 —22,19 —32 .12 —28.15 —30.70 —27.96 —28.07 —31 .51 —34.42 —61.62
60 —32.79 —28 .22 —32. 16 —24 .29 —29.54 —27.81 —29.14 —35.62 —36.50
?C —2C .72 —2 4.28 —24.45 —32 .59 —28.04 —23.85 —28 .09 —31.81 —38.68
80 —1 9.57 —21.32 —21.42 —21.88 —24.60 —26.52 —24 .82 —27.1? —33.89

OLT— 19.46 17.69 15.2? 11.78 10.88 11.24 9.46 6.73 —0 .40
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VH LENS— —26.48 —27.97 —23. 17 —26.40 —23.68 —26 .64 —23.70 —31 .86 —36.19
DII— 21.54 19.81 17.72 14.72 14.13 14 .26 13.17 8.14 3.82

DLI— 15. 66 17.69 15.27 11.78 10.88 11.24 9.46 4.73 —0.40

ANGLE
2C —42.41 —45.53 —43.46 —37.77 —42.52 —38.51 —41 .43 —47.8~ —52.52
30 —43.55 —43.62 —41.42 —36.54 —45.79 —41.55 —40.79  —46 .2?  —48 .57
40 —45 .64 —42.64 —43.25 —37 .84 —43.04 —41.18 —40.64 —45.39 —48.61
50 —44.57 —61.56 —41.72 —38.18 —42.90 —42.18 —43.34 —48.32 —53. 91
60 —42.47 —42.57 —42 .98 —38.51 —44.22 —38.79 —43.11 —45.72 —49.80
70 —43.20  —43.82 —42 .44  —38.14 —43.31  —40.14 —38.2 1  —45 .07  —48.77
80 —4C .48 —44.72 —42.03 —37.92 —36.01 —37. 19 —37.33 —45 .42 —48.39

DLI— 19.30 17.56 15.07 11.29 10.36 10.70 9.13 4.42 —0.85
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APPEND IX D GROUND TRUTH NOTES

Ground truth notes are included here in two parts. Part I is Informa—

f tion that was available to the author at the start of this report. It

tabulates general Info rmation about each site and contains coments about
the sites and the function ing of the radar. Part Ii consists of the notes
taken by Dr. Weeks. These became available in the later stage of writing

L and are Included in their received form to supplement the notes of Part I.

These notes contain Dr. Week’s ground truth description of the snow and ice.
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SEA ICE ~~~~~~~~~
SiTE DESCRIP~1ON

SiTE 1:

LOOK INFORNATION:

LOOK #1 LOO.( #2 
- 

LOOK #3 Looi~ #~ too~c #~
DAlE: 5—14—77 5—14—77 5—14—77 5—15—77 5—15—77

- - TINE: START 9:45 am 12:30 pm 2:30 pm 9:00 am 1:45 pm
END 11:00 am 1:30 pm 3:30 pm 10:30 am 2:30 pm

AiR
START --- —-— --- -4°C -4°C
END —6°C -6°C -6°C -4°C -4°C

* - - ICE SURFACE
T~ 4P: START -5.5°C -5.5°C -5.5°C -5.5°C -5.5°C

L DELL? LINE
• I , . T~~1P: START 13°C 18°C 18°C 2°C 2°C
4 1 END 18°C 18°C 18°C 2°C 2°C

COMME rrS:

I 

~ LOOK #1: ~ Cl 12” D

Noticed what appeared to be a j ump in meter read ings when[I - used in aut o ranging . Checked it out. on e~ampte end looked
like 6 dB. Am going to use manual settings from now on.

LOOK #4: L-Band cross-pot -- lens -9.64 dE , reads as 20--9.64 on tape.

Totally un interrupted surface .

LOOK #5: Un interrup ted surface.

CALI8RATION CJ K: MAY 16, 1977
-~ 

Found Reset

KuX freq * 4.25~1x1Q 3 -- 
- 

4.3~:10~~L freq ~~~ 4 .90~:l0~~ -— 4.8x10 3

1.
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2

CALI3RAT1ON CIl~~ I~: MAY 16. 1977 
- •

- DAC-’02 bias 4 1 volt
center freq bias ~ 1 volt/i .9/2.8/etc .
freq 119 4 center is 8.3 volts; should have been 9 voL ts .

I 1 8.5 — 9.5
2 9.5 — 10.5

• 3 . 10.5 — 11.5
4 11.5 — 12.5
5 12.5 — 13.5
6 13.5 — 14.5
7 14.5 — 15.5
8 15.5—16.5
9 16.5 — 17.5

I fs Ku:~ O K — ~~ OK
J L O K - ~~ O!C

* L 3and center = 69 .5 mA set to 72 mA

Volatage - 26 volts + 26 volts OK
• +18 volts ~ 18.1 OK

j —18 volts ~ 18.2 OK
L +L5volt s * 0 K
- 

—l 5 volts 4 0 K

~1

Li 

-
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-- SEA iCE E CPE1U~1ENT
SiTE DESCR.IPTI0~I

sirE 2:

H
LOOK LNFORIIATION:

LOOK #1 LOOK #2 LOOK #3 LOOK #4 LOOK #5 LOOK #6

DATE: 5—17—77 5—17—77 5—17—77 5—18—77 5—13—77 5—18—77

- -~ TINE: START 8:45 am 2’ 31 pm 4~55 pm 8~ 45 am 11:10 am 4:01 pm
END 10:30 am 3:31 pm 5:45 pm 9:45 an 11:31 em 5:10 pm

AIR T~ 4P:
START -2°C --- --- -s°c

I END -2°C —0. 5°C 0°C

ICE SURFACE
• T~~~ : START -4°C --- ---• L _ _ _ __ _ __ _ _  _ _ __ _ __ _ _

DELAY LINE
• T~ 2: START ---~, 

8°C --- -5°C
LI END -2C -—- 12°C ---

J COMMENTS :

j  LOOK #1: muitiyear ice”

• Looking into bottom of ridge, undisturbed snow cover, end
• set done approximately 40.0 cm at pivot point. Calibration
L4 done at end of look .

All surfaces und isturbed snow.

LOOK #2: Angles 3’ to pivot .

Looking at first faces of huimnocks .

2~i meters from pre~ious site. 
ZC~E

J Skipped L-Band c~oss pot

LOOK #3: Measuring return from peak.

Distance back 151 cm.

H 101
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LI LOOK #3: 1 - 1.20 ll00IDI~
2 — 2.35

- . 3 — 3 . 5
I j  4 - 4.66

5 — 5,85
6 — 6.90
7 — 8.15
8 — 9.3
9 - 10.45

J LOOK #4: parallel

] Kuz -- peak

~~~~~ O questionable due to hump for L-Band • KuX alright.

LOOK #5: parallel

KuX -- ~~~~~~~~~~~~~~~~~~~~~~

200 erron eous L-Band

- • LOOK #6: Bare ice surface of multiyear .

Slope in azimuth left to right ~~4 .

Surface reasonably rounded and smoot” as seen by eye.

L -- W

1400 ~fIz

ii

Ii
ii
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I ~ SEA ICE EXPERIMENT -

) SiTE DESCRIPTION

J
LOOK INFORMATION:

- 

LOOK #1 LOOK #2 
- 

LOOK #3 LOOK #4 LOOK #5 lOOK #6

DATE: 5—19-77 5—19—77 5—20—77 5—20—77 5—20—77 5—21—77

TIME: START 10:00 am 2:00 pm 10:00 am 2:15 pm 5:00 pm 9:45 am
END 12:30 pm —-- 11:00 am 2:45 pm 6:00 pm 10:30 am

AIR ThIP:
* - START --- —-- . —9 C —10 .5°C -10 C —1.0°C

• 
- END 

- 
——— ——— —— — — — — ——— ———

Li iCE SURFACE
TENP: START --- --- -45°C --- -tI C -6C

END ——— —— — ———
DELAY LINE •

- T~ 4P: START --- --- 16-C 2 C --- -l0 C
END --- --- --- 4°C

‘ U
CCI’fl4ENTS:

[J LOOK #1: Surface smooth--data appeared to have mirror effect.
• I)  Generator acting funny. Causing fl uctuations.

I 2) Delay line levels seemed low on KuX; atright L—bend .
3) Look at data closely.
4) Lens calibration done at 12:00 and everything appeared atright.

- 

MAY 19 4f volts set at 0.96 volts reset tot volt.
$pectrum set to 5OkBz.

KuX Fm 9 7.4x.Sxasec bottom

I L Pa ~~5.35z .5xasec bottom

KuX fr.q 1 dl * 19.33
- - I-i 

L dl +27.39

KuX Af lv p-p
DAC set OK -

-

~~~~ Spectrum reset to 43kHz.
L -- dl *23.06
KuX Fm # 7.7::.5~ asec
L Pa #5.8~ .5,~usec

11 KuX + 19.6 -

L .103 
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LOOK #3: Calibration reset rig1~t before. Everything remaining well.
l ) K u X DAC 1-9 0K
2 ) A f Ku.X — l 0 0 0  MHz

LI 3) Fm reset

j LOOK #5: Along plate direct ion .

- LI

H L ]
~Li

~ 
‘I - 

-
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I l
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SEA ICE PERII1LENT
SITE DESCRIPTION

• I SITE 4:

• LOOK INFORMATION: -

LI 
- 

LOOiC #l 1.OOK #2

bITE: 5—21 —77 5—22—77

- TIME: START 3:00 pin 9:00 am
END 4:00 pm 9:45 am

AIR T~ 4P:
START -8.00C -11.0°C

•~ END -8.1°C —11.0°C
I__i 

ICE SURFAC E
* - 

- T~~~: START —5.1°C —7.0°Cj END —5.0°C —7.0°C

DELAY LINE
I T~~~ : START -10.0°C -3.1°C• U END -11.0°C -3.3°C

1
LOOK #1: Category--Pressure Ri~ge

• 1) Took seperate looks a~ ridge for L end Ku~2) 20° for L ban4 erroneous; horn looking too
low into ridge •

LOOK #2: Thick first year ice on both sides of the ridge. -

Very much brine in first year ice.

- 

Pressure

- . 

Ridge

• [ 
_  
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SEA ICE EXPERIMENT
SITE DESCRIPTION

1

SiTE S -

LOOK INFORMATION:

LOOK #1 LOOK #2 LOOK #3 LOOK #4 1.00K #5 LOOK #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 em 11:30 am 4:00 pm
END 4:30 pm 10:00 am 11:00 am 12:00 am 5:00 pm 

_________

AiR T~~~ :START -6°C -6°C -6°C ---
END —6°C ——— —— — ——— ———

ICE SURFACE
TDIP: START -5°C -4°C -4°C

END -5°C -4°C -4°C

DELAY LINE
T~ lP: START —2°C -2°C 6 C  12°C 8°C

END 2°C 2°C 1.2°C 18°C 10°C

COMMENTS:

LOOX #1: 1) Put oil in generator .
- - 2) DAC -02-shift in #6 position on previous inultiyear ice.

3) Cal ibration done t~ere at grazing then at 300. 30° works
best.

LOOK #2: 1) Site #1 
- 

- 

-

30
• 7~~~~ round

Record ed in Weeks Memo •
2) Site #2 

-

o ~~ 
-

~~
- . ~_....— ..... 3O

o 3 ° H

Ts~..fairty flat
KuX——sl iglt  roll -

3) Muttiyear .
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LOOK #3: 1) Uultiyear
2) KuX 

•

J • —1 
~~

— •

3) I. Band

• ~

LOOK #4: 1) Multiyear

O u (  —~~~~~~

• 4fh c
* 

ICuX—sl jght
L——sl igh t

LOOK #5: 1) Multiyear
2) 

________I —,ç 
- —

;---------~~1’ °

KuX 60 slight down incline
1. flat

3) #6 5:3—
a ~~ ~~~~~~~~~~~~~ straight I’ slope
• ‘1 ~ 

sligh t down grade for both

LOOK #6: 1) Mutt iyear
2) Did not do cross pole on las-c leg #4.

• -
~~

— ,. straight slope 1’

• f • slight down grade for both KuX and L

107
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Li
SEA ICE EXPERIMENT

J SITE DESCRIPTION

- J SiTE 6: ~ 4IICPUK LAKE

Site at bare ice area ~ppro thaate 1y 200 meters East of the MARL side oE the
lake. ice thickness was 6 feet 6 inches.

SALINITY SANPLES:

1 — 4 c m  #69
5 - 1 4  cm #4

4 1 4 - 2 0  cm #93

badly disced area (can ’t use)

42 — ;5O cm #12
55- 6 5  cm #17

j 7 8 — 8 5  cm #11

We cored on to appro’~imately 180 cm but were unable to get good core (ice
U wet below 90 cm) .

CORE:

CONTAINER # L~ 1GTH DEPTH I COMMENTS
_ _ _ _ _ _ _ _  

(cm ) (cm ) 
_ _ _ _ _ _ _ _ _ _

16 9 9
99 - -11 .20
33 12 32
20 12 44
10 11. 55
5 10 6S
8 10 75 Lake Ice

98 12 87
3 10 97

14 14 111
6 Il 122

66 12 134 ___________________

9 13 147
115 5 152

7 12 164
18 12 176 Sea Ice — brine
39 9 185
74 5 1.90

H 2 8 198
U 116 10 208

Does look in TS as having small amount of brine in top layers also . Not
as noticeabl e as bottom layering where this effect is noticeable by the eye.

108
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LOOK INFORMATION:

LOOK #1 LOOK #2 LOOK #3 LOOK #4 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 em 2:10 pm 4:00 pm
END 3:00 pm 5:00 pm —-- 3:00 pm 5:00 pm

AIl T~~~:START -2°C 2°C -2°C 0°C ---
END —2°c 2°C —2°C 0°C ---

ICE SURFACE 0
T1~~P: START — .8°C -.5°C -1 C -2 C - l C

END — .3°C -.5°C —1°C —2°C -t C

DELAY LINE
T~ 1P: START --- --- --- 6°C l30C

END —— - — -— ——- 6°C 16C

COMMENTS: -

LOOK #1: 1) Brok en cable to KuX an tenna; fi:~ed and repaired
2) lCuX lens # 1= + 5 .7 dBw

L Band +9.2 dBzn
3) Realigned antennas. -

LOOK #3: Pivot point set 2½ feet.

LOOK #4: Lake Ice —— Composed of areas of white cotton forms . Cracks
are smal l and und er centimeter buckles • A few umps greater
than one centimeter . Green areas with circular balls under
ice a few centimeters .

109 
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SEA ~~~ EXpEa1~-IENT
J SiTE D~SCRIPTI0N

SiTE -7: MZ1~DOWLAKE

This 1&ce is s!tal t ow, 74 cia deep, at the tes t site. it is frozen to
the bottom where there is hard frozen dirt (~u:i). The la~te is supposed
to be fresh water, no salt. The surface is mirror siaoo t’~ with visible
hairl ine cracks but no irregularities in surface height . Snow cover
is appro~:imately 13 cm deep .

S!40U D~~SITIES:

Container if Distance from
surface to -

container center

2 3 cm  500 gm
3 9 c u ~ 5t2~~ta
4 l4 cm 512 gm -
5 15 cm 496 gm

*weight of container ~nd snot ’

CORE:

[ 0-10 cm 4121 30—4 0 cm #13
10—20 cr’ #113 40—50 eta #1

L 20—30 cm #113 50—63 cm #t52~~

LOOK LNFORW.Tj0I~I:

1.00K #1 LOOK #2 LOC #3

5-28-77 5-23-77 5-Z3-77

TL•IE: ST~~T 9:45 am 2:-iS pm 4:ii pm
- - I~~) 10:20 am 3:00 p~ 5:00 pm

AiR Ta-i?:
SL~aT 0°C 2°C 4°C

2°C 2°C 4°C

iCE S~J~PAC E
T~~~ : START 0°C 

- 

0°C —0.5°C

11 0°C 0°C —0.5 °C

LI
Tt~~’: START 2°c i 0°C 14°C

El 7°C 14°C 21°C

— HO - ______

l.A ~~~~~~~~~~~~~~~~~~~~~~~
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U co:-z~~rs:
LO0~ #1: snow cover 17 c:n an’l snow temp 0°C .

I LOOM ~I2: snow cover 17 ci~ and snow t~~ip 0°C. -

J WO.( #3: snow cover 17 cm and snow t~~tp -0.5°C.

- -Li 
-

Li

~~~ LJ

H u.

H -

[j

- [ 1  
-

1.1 . -

III 111
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I

Frid~y, 13 May 1977: 300’ overcas t , warm , approximately 20°F.

j - checked out cold room near lab , looks o.k. -

Moved equipment into cold room, unpacked, microtorne all rusted, plus

- J bolts frozen.
Calibrated thermometers . The corrections are added to readings to give

- , 
- true value. For example: ‘-12.0 (observed)

+ 2.O~ (correction on thermometer)-10.0 (actual)

- #1. +1.0°C 14. +3.8°C
- #2. +1.8 #5. - +2.6

#3. +0.5 #6. +12.0

Weighed rusty snow density tubes:
91. 308 g #7. 286 g -

12. 292 - #8. 406 g
#3. 288 #10. 312
#4. 288 #11. 408
#5. 284 - #12. 412

Kansas equipment arrives. 
- 

-

- I Prepared salinity containers . Reasonably ready to go.
Whaling movie in the evening.
Dwayne Bostow is the person at the Geophysic Institute, University of

Alaska, that handles the Automax comeras .

Bill Zito — electronics technician working with Shapiro .

Saturday, 14 May 1977: Overcas t , light winds , air temperature — 20°F.

Moved microtome blade.
Need: Shovel, hacksaw- blade , masking tape .
Radar will be ready to go by the afternoon.
Wo rked on PET write—up . 

- 
- .

Set up radar just off NARL and installed antennas (L—b and) .

Scouted niultiyear f rags:
65 to nearest
80 to other , a very good example

Sunday, Nay 15 1977: Colder, Va 8 knots , -light drifting snow .

Roll #1.
PX 1 Snow surface at Radar Site 1 (Ri) Surface composition of pans 2—3 nz

113 
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in diameter. Some minor relief 2 cm at edges

0945 pans
Air temperature — —7.0 C

Snow surface temperature — —6.~ C - -

Ice surface temperature — —5.5 C

Very nice compact temperature unit
Omega Engineering, Inc. -

- Stan ford , CT
Get one : —45° to +20°C
Site Ri— i - -

Antenna point 130° meg
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
Li PX—5 Snow roughness of X—area

- - - 11.0 cm of snow

U Temperature at snow—ice interface — —4.0°c

- 
Site R1—2 oriented at 70° meg
Snow density at - L—b and

#3. 7 cm sitting on ice , 426 g.
I - #5. 4 c m, 440 g. -

- -  X 8 c m of snow
#5 at 4.5 cm 434 g.

Ice surface condition:
X-. flat except for 1 ea 4 ~in high and 5 cm wide raised area — edge
of a pancake, oriented 148 meg
L— flat except for 4 cm high raised block, approximately 10 cm wide ,

- 
sharp corner on block.

- Ice thickness:
- L— 5’5”

X— 5’4½” .

Core:
5 cm — 4.0

— 2O c m — 3 . 3
50 cm — 3.2 or —2.0 surface

- 
- 164 cm — bottom of core —2.2 surface

Li -  

114 
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Sal:
0— 10 #10 7.4

4 10 # 1  3.3
3 20 2 4.5

30 69 5.3
40 115 5.8
50 12 6.8
60 33 4.5
70 66
80 93 4.2
90 39 4.7

100 9 5.0 -

4 110 7 . 5.2
120 5 4.2
130 74 5.0
140 32 6.5
150 17 6.5
160—64 8 14. 1

Site 11—3 oriented at 20° meg

J The upper part of core was slush ice, circular bubbles, approximately —

rand oriented; 22 cm of slush ice.
Moved sampling to Site 11—2 - ‘

U PX6 Photo of snow surface with scale ,- very flat.
.~~~ Ice surface — roiling,amplitude 4 cm, wavelength 30 cm

Li 1430
Air temperature — —4.2 °C 

~U Snow—ice interface — — 5 8  C

Snow thickness 12—14 cm
3—5 cm #3 476 g

- 
il .O cm #5 432 g (on ice surface 14 cm)

Core: (Base of slush at 24 cm)
0—10 #6 8.0 -

10 15 3.2
20 16 4.0
30 4 4.1
40 11 

- 
5 5

50 3 4.6
60—68 14 6.9

Now sampling Site R1— 3:
Roughness : 

-

Snow surface perfectly flat
Snow thickness variable 6—8 cat

3 cm #3 432 g dep th hoar

[] 115
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J 
- 

11—4 : Azimuth “310° 

- 

-

Batteries dead on winch , stopped for day at 1700.

j  Monday. 16 May 1911: 
.

Air temperature — 200, windy, overcas t , some holes

Did salinities 0800—1000

~~~~j J—~• oriented at 300° mag. Description of this site follows:

Snow surface is pfrfectly flat
Snow h — uniform, ‘il.5 cm -

Ice surface is flat, with occasional undulation, max roughness — 1 cm

Snow dens :
3.2 cm #1 482 g
7.5 cm #4 442 g (resting approximately on ice)

Snow—ice interface — —4.0°C -

Sal. cont. #15 — 13. 1% scrapings of 1 mm of upper ice surface

Took core for T.S. .

23.5 cm of slush -

Total length of core — 61 cm
. 1  Site 11—5 oriented at 250° meg No detai led observations here — looks

like others : snow smooth and hard. 
.

1530: Working moving sys tem to mul tiyear floe fragment

- .  
Worked until 1815 on completing set—up — still not finished.

Tuesday, 17 May 1977:
Air temperature — 24°F, Va 8—10 knots , overcast but sun is burning

through. .

0800 at R2: Air temperature — —5.0°C

~ Iot.~ pozn.t
,,~~ 

y 0F b~r~moc.

“-Thu leg is down approxima tely 40 cm below- other two legs.

Drilled hole on flat, smooth ice jus t southwest of multiyear fragment

h — 4~6” ~4’ 6¼” -~~ Ri ice very uniform
4~6½” )

Description of 32—1: • 
-

LI
- 

116 
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Took two photos of 32-1 - C Dome in picture

Li . 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.

Tsapera~ure at snow—crust interface at 1100 — _8.00 c (air temperature —

—2.O c)
Snow dens :

3 c m  #1 484 g
8 cm  4 460 g’

12 cm 3 480 g
16 cm 2 464 g -

Sample of crust in Sal container #4 — 3.2%

Crust is granular with grain size — 1 ~~
Sal #11 — grab sample of snow — 1.0%

*Below crust ice surface is flat

5 cm ice temperature — —3°C
• Core : -

0—10 #18 1.2%
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 2.0 %

Upper part of core contains spherical bubbles up to 4 ~mm in diameter ,

Ii 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 cm #116 3.0%

• . 12 . - - - 17 
~ 

10 .__..

~~ 
r— --38— 

~~~ 

- .. 

~~~~~~o 12 - - - 

30 — 4O~ 78 - 104

There are semi—spherical snow filled voids th rough the complete length

of the core (notched top of segs)

Raving trouble coring below 1 a.

C

H 11 7
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Site 32—2 ie ju st at start of upsiope of the hummock.

• Took two photos of Site 32—2. B. Onstott in photo holding marked board .
-J - snow

both
ice smooth

Ice surface might haye 4 mm of Toughness.
7 c m  tube 4 428 g 

- 
-

At snow—ice interface, temperature — —5.5°C
At 1 cm, temperature —5 .2°C

Site 32—3: -

1 cm of snow
Air temperature — -2.0°C

Snow—ice temperature —2.0 0C
Quit at 1800.

Wednesday, 18 May 1977:

4 - - Windy, 20 knots, coldcr
Did salinities between 0745 ~~

. 08.15 -
,

Description of Site #B3: very flat , uniform, unrafted first year ice,
drilles holes yeskerday here , h — 4’6” to 4’6¼”.U In general , 2 cm of snow over area , quite uniform in thickness.

Snow too thin to get snow density sample.

U - Sal #2 Snow grab sample to ice surface 7.02
Sal #10 Scraping of upper ice surface ~ 12.2%
0—10 cm #6 7.0%
.10 9 7.5%

• 20 7 E0 -

30 14 6.5
40 1 5.5

• 
• 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—axi s 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.

32—5 on approximately flat surface again
32—4 was on down slOpe
Back -at 13: firs t year ice oriented substructure extremely strong at

approximately 90 cm.

of pat ~~ -

Redone to Ch~~~k meg N A-i- ~ 7 cm.

(~~�c~
00°

H
Plates approximately perpendicular to coastline
Took rest of core at 137 cm (planketon layer)

- bottom

Oriented identical to 87 cm.

~
j Took this core back for T.S.

• This site is about 1 mile offshore
2000 incinerator
270° theatre -

Description of 32—3:

— 
- effectively top of hummock; 2—3 cm of snow

Sal #5: Grab sample of snow approximately — ½ ima grain
Ice surface shows 3—4 mm roughness -but its overall shape is rounded

Air temperature — —3°C -

Snow—ice interface temperature — —3.5 °C

119
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• Took soil core: Many spherical bubbles and refrozen snow slush- like

- sections
Inclined layers suggest the h ummock was a ridge

0—10 #110. 0.2%
10 152 0.2
20 11 0.2

j J - 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

4 
100 121 1.8
110 4 1.7 -

- 
. 120—130 108 2.0

150—160 20 1.3
L 164—174 120 1.4 • —

Can clearly see block—like structures in core (this was a ridge)
Li Saved 130—150 cm for T.S.

- 
Took additional cores 0—10, 10—2 1, 2 1—88. . •

p~2—4: Photo of scaled board in snow

Li
Slope is dipp ing away from radar beam

[J Snow depth approximately — 20 cm

Snow dens .
4 c m  #4 428 g

11 cm #2 450 g
- 16 cm #3 408 g

- 

Ice surface roughness as at 32—3:

- Approximately 4 mm roughness but overall is smooth

Temperature at snow—ice interface — —6.5°C

Air temperature — —3 .0°C (1600 hours)

U •

- 
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32—5 site largely destroyed by footprints
9.sdM

Snow approximately 10—13 cm

J Snow appears similar to that at nearby (3 in) Site 32—4

Temperature of sno*—ice interface — —4.0°C

32—6: Surface is essentially bare ice roughness elements approximately

1 cm. 
- 

CoAt. 4-aMe~ k~~~~

0— 10 - (D-out) 0.82
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)
H Air temperature — 24 F

• Did salinities in morning

[1 Onstott and Dome working on Site 33

Went to ice in afternoon

33—1 oriented looking 320° meg -

- Surface (snow—ice) temperature: —4.0 °C (1400 hours)

Air temperature — _5.000
Very windy
Took picture of the general site; both Onstott and Dome are in the

• - photo.
Took picture of pressure ridge in this vicinity

Photo of edge of multiyear fragmen t that contains Site 32

33—2 oriented 355 meg
R3— 3 oriented 050 meg

121 
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1615 hours : Air temperature — —6.0°C; snow—ice temperature — —3.5 °C

- J -

. The rada r unit starts actin g odd , b ring it back for calib ration

By 2200 everything working ok

j )bore arri ves approximatel y 2400 .

Frida y, 20 Nay 1977:
Air temperature +10°F (cold)

Windy , clear
Scheduled to go out with Francois and look at ice on the way

BRW declinati on — 26°E
Took a nu~~er of photos of the mult iyear floe wher e Fr ancois plans to

set up camp

thanged to film roll #2 X3

On way b ack looked for multiyear

~3 j 1
/

U - 

- 
X3 should be easy to find

• 
Xl is closest but it is in a roug h are a , perha ps I can find it.

R.3—4 oriented 095° (approximately parallel to basal plane)

U - - Worke d on 3—4 : Ridge, Profile

When we worke d, we screwe d up site

33—4 orient ed 100 meg
Power unit vent out at 1600 hours

- 
Return ed to NARL and repaired it

Saturda y , 21 May 1977: - 
.

- Overcas t , cold (+80F) mode rate wind (10 knots )

33—6 oriented 225° mag (approximat ely perpendicula r to coast)

At 1000 hours :
Ice temperature — — 6 °C

- 
Air temperature - —10°C

Went lookin g for another multiyear site

H [] 122
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Site 34: 4’4½”
- -  

. 

Moore leaves after lunch -

Took 3 photos of ridge site

‘ U- 3 1 ’

S —. -

~ce
ha 43 cm snow
2 24 cm snow 3’7”
3 10 cm snow 3’ 11”
4.5 5 cm snow 4’4½”

0 a ridge 90 cm above undeforined surround. ice

Block in ridge either 3 a thick or approximately 10 cm thick (ridge

formed in fall when ice was thin)

Air temperature — —8°C

Ice surface temperature — —5.0°C - 
p

H I. 12 cm of snow
II. 17 cm of snow 59 10½”

1. III. 18 cm snow
0. no snow 7’S” ice (point at 90 cm. above ice surface but drilled from 75 cm)

1 
- 

Snow density (rep. of drift)
J 8 c m  #3 454 g

20 cm #4 466 g

Moved rig approximately 5’ to R4—2:

Similar to 34— 1 but a few feet down the same ridge, general description -

of site is identical.

Worked until 1830 — it was a cold day

Went to N. Prank ’s in evening, made a List of things to do regarding

Tin City . Party after.

Sunday, 22 May 1977:

Overcast , light winds , Air temperature — 15°F

Pleasant working condi tions

J Sacked in in the morn ing 
-

Dome obtained a salinity core from the cen~ter of the ridge at Site R4

at approximaLelY 1030 hours

123
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—~ Depth Container -

0—6.5 
— 

#1 8.5%
6.5—16.5 10 cm of snow

Hi 16.5—26.5 #2 6.2% - -

26.5—35 #3 4.4
35—44 #4 4.7
44—5 1 #5 6.7
51—60 #6 4.0
60—68 #7 6.3
68—77 #8 7.4
77—85.5 #9
85.5—95.3 #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 Air temperature —11.0°C

Finished at 34
Afternoon moved to Site R5

-

~ 

- 
At 1440: Air temperature — —6.0°C, Ice surface temperature — —5.0°C

Site is located on an old thick multiyear floe

Table 3 photos of site. 
-

Where we are making the radar observations , there is essentially no snow

on the ice surface -

Ice surface itself is rough:
i__ I 

• -

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 dow-n

Took core 
-

Radar readings taken along axis of broad dome
- ‘~ “ cIome a~ t~

- - 
- 

-- 
- 

- - • * - -

—3~l —------- ----J

Probe ice temperatures : 5 cm — —6.0 °C; 40 cm — —6.0 °C

- 

124~~~ 
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Depth Container
0—10 #13 0.75%
10—20 14 0.2

J 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 -

- ~
j  n~~~i 

r—
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
° tO 3? 

*

r _ ~~ E~~~~~~~Li r — i
‘sq -

Li At 130 cm there is a change from layered bubbly ice to more no~mal sea

ice. This change is not marked in the salinity core.

- 
Monday , 23 May 1977:- -

Overcas t , air temperature +150-F, light winds

U Did salinities -

Picked up equipment at Site P5:

- 
- At 1020, air temperature — 1.0°C; ice surface temperature — ‘-4.0°C

Started on ground truth at Site 36 — Emikpuk Lake

Selected bare ice area approximately 200 in east of MARL 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 unab le to get any more core
- 

• (ice was vet after about 90 cm, water in hole)
Worked on thin section in afternoon

U - 125
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Did sections on 33:
TS 15 cm
TS l3O cm

Took 2 photos of TS 130 at f5.6 , 1 sec., ½ sec.
Then took cross polaroid photos with section oriented with N (mag) up

and then with crystals at max brigh tness and at mm brightness
Did fabric analysis

Nag N arrow
Site 33 130 cm

260 1L
258 2L
263 hR
258 1L
252 0
257 1L
262 3L

I .  273 0 
-

-

272 13
257 2R
277 

- 

6R
268 0
284 5R
258 0
274 2L
266 0

( 1

_ 

244 8L - 
*

U 258 ilL
265 3L
262 6L
256 2L

Li 272 1L
277 1L
268 0
246 53
271 2L
258 iL
254 13
257 3R
244 2L
277 0
260 1L

- 

- * 270 23

126
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Next worked on 33 — 15 cm, not oriented.
- 163 5L

- 164 1L
147 3L
181 4L
174 0

-~ 
- 172 3L

190 0 *

178 6L
158 1L
142 1L

-4 160 33
193 0
150 3L

j 171 23 -

188 0
162 2L
181 0
162 43
186 . 33 -

4 - 
167 2R
147 - 3L

I - 198 3L
213 1L

- 166 0
j j  175 5L

- 194 6L -

139 5L
LI A difficult section to study because of small holes. Approximate direction

- - - of max extinct — 175
Approximate direction of max brightness — 2300

Took 2 photos with plain light and 2 photos with polarized light

Finished at 2000 hours
Packed in evening
Kans as group will try to do Ikoroavik Lake, S. Meadow Lake and Emikpuk

Tuesday, 24 May 1977:
Leave BRW 1000 hours via MARL C—117

ii 
-
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- APPENDIX E. SALINITY MEASUREMENTS

SITE 1: THICK FIRST-YEA R

DEPTH (CM ) 
— 

SALINITY (0/00)

0 1 0  7.14
4 1 0 — 2 0  3.3

20 - 30 4.5
30 — 40 5.3
40 - 50 5.8
50 - 60 6.8
60 - 70 4.5
70 - 80 4.0
80 - 9 0  4.2
9 0 - 1 0 0  14.7

1 0 0 - 1 1 0  5.0
110 - 120 5.2

- - 
- 1 2 0 — 1 3 0  1,.2

i
i 1 3 0 — 1 4 0  5.0

140 - 150 6.5
150 - 160 6.5

[I 160 - 164 14.1

[I 
Comments:

(a) Salinitles measured with Solu brldge

(b) Scraping of 1 mm upper Ice surface -13-1~

LI
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U
SITE 2: MULTI-YEAR

H - 
_ _ _ _ _ _

DEPTH (CM) SALINITY (0/00)

H
30 — 4 3  .5
4 3 - 5 0  .6

- 50 - 60 1.2
- j  60 - 70 1.9

70 - 7 9  2.0
- 

— 

79 - 87 .9
100 107 3.0

Li
- 

Comments:

(a) Salinltles measured with Solu—bridge

jj (b) Grab sample of sn~~ — 1.0%

111
11] 

-

-LI

Li
Li 130
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H
SITE 2 (contInued): MULTI -YEAR (HUMMOCK)

DEPTH (CM) SALINITY (0/00)

0 - 1 0  .2
10 - 20 .2
20 - 30 .2

Hi 30 - 40 .6
40 - 5 0  .2

- 50 - 60 .4
60 - 70 .7

4 - 70 - 80 .8
- 

80 - 90
9 0 — 1 0 0  1.9

100 - 110 1.8
110 — 120 1.7
1 2 0 — 1 30 2.0

LI 150 — 160 1.3
-1 64 - 174 1.4

L o o k # 6

DEPTH (CM) 
— 

SALINITY (0/00)

1.
0 - 1 0  .8

ii 10 - 2 0  .4
Ii 20 - 30 .1

- 30 - 40 .1
- 4 0 - 50 .2

50 — 6 3  .4

-J

11

J
131 
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SITE 3: THICK FIRST-YEAR- J _ _ _ _ _ _

DEPTH (CM) SALINITY (0/00)
‘-7 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

0 - 1 0  7.0
1 0 - 2 0  7.5
2 0 - 30 8.0
30 - 40 6.5
140 - 50 5.5
50 - 60 14.0
6 0 - 7 0  5.ie
70 - 8 0  5.3
80 - 90 4.7
9 0- 1 0 0  5.4

100 — 110 5.5
4 110 — 120 5.3

1 2 0 — 1 30 5.0
130 — 137 8.6

ii Comments:

(a) Sallnitles measured wi th So)u-brldge.

l i  (b) Snow grab sample to ice surface 7.0%.

U Cc) Scraping of upper Ice surface — 12.2*.

U
Li
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SITE 4: PRESSURE RIDGE

DEPTH (CM) SALINITY (0/00)

0 - 6.5 8.5
6.5 - 16.5 6.2

26.5 - 35~O 4.4
35.0 - 44.0 4. 7-
144.0 - 51.0 6.7
51.0 - 60.0 4.0
60.0 - 78.0 6.3
68.0 — 77.0 7.4
77.0 — 85.5 5.3
85.5 - 95.5 4.5
95.5 - 104.5 7.2
20.0 - 126.0 22.5

a Co,mtents:

(a) About 16 cm down had 10 cm soft snow layer - probably dld& t

core. Figured in above.

(b) SalInItles measured with Solu-brldge.

Li

LI
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SITE 5: MULTI-YEAR

I

CONTAINER NUMBER DEPTH (CM) SALINI TY (0/00)

13 0 -  10 .75
14 10 -  20 .20
15 2 0 -  32 .10
16 3 2 -  40 .20
17 4 0 -  50 .20
18 5 0 -  60 .40
19 6 0 -  70 .40
20 70-  79 .40
32 7 9 -  90 .60
33 90 - 100 .30
39 100 - 110 1.20
66 110 - 120 .65

* 
- 69 120 - 130 1.00

74 130 - 1140 .80
93 140 - 150 .60

]  
98 150 - 160 .60
99 160 - 170 .60

p 108 170 - 180 .60
— 110 180 — 189 .55

1.

Comments:
- - (a) Measured using Solu-bridge (under 1 to .05 Increment and above

1 to .1 Increment). -

Li
U
LI
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• SITE 6: LAKE ICE (6’6”)

- H  _ _ _  _ _ _ _ _  _ _ _ _

DEPTh (CM) CONDUCTIVITY RATIO NOMINAL SALINITY

O - 9 .00279 .097
9 - 20 .00221 .078

- 

- 
- 20 - 32 .00048 .040
--; 32 - 44 .00046 .040

41 - 55 .00038 .038
55 - 65 .00034 .036
65 - 75 .00029 .036
75 - 87 .00037 .038
87 - 97 .00039 .038
97 - 111 .00045 .038

111 - 122 .00)05 .051
122 - 134 .00145 .059

- 134 - 147 .00391 .118
147 - 152 .00447 .133
152 - 164 - .00018 .068
164 - 176 .00241 .082
176 - 185 .00228 - .080

- 185 - 190 .00214 .075
190 - 198 .00576 .1651 193 - 208 .00232 .080

I
Comments :

I (a) Ch l o r ln lty  - 19.374 SalinIty - 35.00007 - Air Temperature — 23°C
CR - 1.000

\ T (b) SalinIt Ies measured using Bechman

135 
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SITE 7: LAKE ICE

~~Ll
DEPTH (CM) CONDUCTIVITY RATIO NOMINAL SALINITY

- 0 - 10 .00150 .062
- 10 - 20 .00064 .042

-
~ 2 0 -  30 .00034 .036

—i 30 - 140 .000140 .038
40 - 50 .00113 .053
50 - 68 .00060 .042

I - L i
- Comments :

(a) Chiorinity - 13.374 SalinIty - 35.00007
Conductivity Ratio - 1.0000 AIr Temperature - 23 C

IL (b) Salinities measured using Bechman

I
I
I
I
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APPENDIX F. THIN SECTION LOCAT ION LOG

H
Site 1: (f Irst—yea r pancake Ice)

- U (a) 61 cm of solid ice core

- 
(I,) 23.5 cm of slush ice

- Cc) Thin sections , T5, taken at 10 cm, 51 cm

Site 2: (MultI—year)

Core l

0 - 12 3 40 78 104 cm ’s

HI I F-- H
T$(1O) TS(78-86) TS(98)

Core 2 (Hummock)

I 0 10 21 85 130 150 cm ’s

1 1~J5) I I I ~
I Site 3: (fIrst year — smooth surface , structure w ith current)

- 
J t  0 87 137 cm ’s

1~ is(15) TS(122—13O)
•
TS(130)

- 

Li

1’ 
137

~

-

~
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SIte 5: (Multi-year)

0 10 21 3 82 122 154 179

~I I  I I i ~
— —— i

Ts(5) TS(100) TS(170)
15) 170-176)

(a) 0-114 cm: Heavy populat ion of air bubbles

(b) 14—124 cm: MedIum population of aIr bubbles

(c) 124— 179 cm: Relatively few air bubbles

-

~ SIte 6: (Lake Emlkpuk - sea Ice substructure)

50 1~4 205

L :l~
5ced

I TS (20)

I (a) Ice wet below 30 cm

(b) 0 — 134 cm. appea rnace of lake ice structure

I (c) 134 - 205 cm. appearance of sea-ice structure

SIte 7: (Lake South Meadow - frozen to bottom)

0 7~le

Extremely disced I

U 138
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APPENDIX G. GROUN D TRUT H PHOTO LOG FOR CORES AND THIN SECTIONS

FRAME NUMBER COMMENTS

H R S -  1 Site l 0 - 2 0 cm 
—

2 Site l 0-22 cm

3 SIte l 22 - 44 cm

4 Site l 414 - 64 cm

5 Site l 1 — 1 0 cm

6 Site 1 19 — 30 cm

7 SIte 2 0-23 cm: Core l

8 Slte 2 23 — 44 cm

9 Site 2 44 - 67 cm

10 Slte 2 67 - 90 cm

I 11 - Site 2 90 — END

I 
* 12 SIte 2 Entire Core

13 Si t e 2 EntIre Core

1 14 SIte 2 Top layer showing bubbles

15 Site 2 0 - 22 cm: Core 2 - Hummock—shows bubbles

1 16 Site 2 22 - 14 cm: shows layering

t 
-~~ 17 Site 2 44 - 66 cm.

H 18 SIte 2 66 - 89 cm: shows stratificatIon

1 — 19 SIte 2 89 — END : shows stra t i f i c at ion

20 S i t e 2 Entire core

21 Site 2 9 7 - 1 0 2 cm

22 SIte 3 0 - 23 cm: first year—shows

23 Site 3 23 - 46 cm: effects of current on

24 Site 3 47 - 70 cm: Ice formatIon
L}

- - L I  139
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FRAME NUMBER COMMENTS

RS - 25 SIte 3 70 - 93 cm 
—

26 Si te3 93 — 106 cm

27 Site 3 106 — END

-t 28 SIte 3 Entire core

29 Site 5 Entire core: Furthest away in photo is top

30 SIte S 0— 2 3 cm

31 SIte 5 23 — 1.5 cm

-
~~ 

32 Site S 46 - 67 cm 
-

U 33 Site 5 67 - 90 cm

34 SI te 5 90 — 113 cm

4 35 SIte 5 113 — 135 cm

36 Site 5 137 - 157 cm

RI.- 0 SIte5 Dome

I 1 SIte 5 157 — 180 cm

I 2 SI te5 180 — END

3 Site 6 Ice surface - Emikpu k Lake

1 4 SIte 6 Ice surface - Em lk puk Lake

5 Site 6 CorIng and dr illing - Dome and Hand

6 SIte 6 Ice surface - Emikpuk Lake

1 

7 SIte 6 Complete core

- 8 SIte 6 Compar Ison of pure and brine sections

9 Site 6 Bottom few cm’s

10 Site 6 Top 0 - 9 cm ’s

11 Site 6 9 - 20 cm ’s: Represents 9 - 1314 cm

140 
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- FRAM E NUMBER COMMENTS

12 SIte 6 Bottom few cm’s: Represents 1314 - 205 cm

13 SIte 6 TS6 - 198 cm

14 SIte 6 TS6 - 198 cm polarized

15 SIte 6 TS6 - 2O cm

16 SIte 6 T56 - 20 cm polarized

17 Site 6 TS6 — 198 cm

18 Site 6 Ts6 - 198 cm polarIzed

19 Site 6 1ST - 10 cm

- 
20 SIte 6 TS1 - 10 cm polarized

-

~ 21 SIte 6 TS1 - 51 cm

Li 22 SIte 6 TS1 - 51 cm polarIzed

23 SIte 6 TS2.i — 10 cm

24 Site 6 TS2.1 - 10 cm polarIzed

I 25 SIte 6 T52.1 - 99 cm

26 Site 6 TS2.l - 99 cm polarized

- 1 2) SIte 6 TS2.l - 78 cm: Ver t ica l Sect ion

I 28 Site 6 TS2.1 - 78 cm polarized

— 
29 SIte 6 TS2.2 - 5 cm

30 Site 6 TS2.2 - 5 cm polarized

31 Si te 6 TS2.2 — 1140 cm

32 Site 6 152.2 - 140 cm polarized

33 SIte 6 TS3 — 15 cm

314 SIte 6 TS3 - 15 cm polarized

35 Site 6 TS3 - 130 cm

36 Site 6 TS3 — 130 cm polarized

:~~~H 141
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FRAME NUMBER COMMENTS

U R5 - 1 TS3 - 122 cm verti cal

2 153 - 122 cm polarized 

-
~ 3 T55-5cm

- j  - 4 TS5 - 5 cm polarized

— 5 TS5-iOO cm

J 6 TS5 - 100 cm polarized

7 TS5-llO cm

J 8 TS5 - 170 cm polarized

9 TS5 - 170 cm vertica l

JO TS5 - 170 cm polarized

U 11

I 
12 156 - 20 cm polarized

-

- 13 TS6-l98 c~,

I 14 TS6 - 198 cm polarized

15 Use of microtone

I - 16 Use of

17 Use of microtone

18 Mlcrotone and thin sectIon

19 Soft li ght sorree with polarized filter

20 Sof t lI ght sorree with polarized filter

[j 21 Use of Beckman salinlometer

Li 1142
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APPENDIX H. ASSEMBLY INSTRUCTIONS

U
LI

L

I
I

I

[1
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ASSEIsBLY INSTRUCT IONS

_J

1. Assemble Main Frame
—~ - A. Place Apex in desired location .

B, Bolt sections 2R and 2X to respective ónds of apex.
_-i

C. Bolt sections 3r and 3x to respective ends of 2R and 2X.

D. Use measuring rope to set proper separation of bass pletss.

I • Make measurement between protruding bolts on th. inside

hinges

• 2. For correct measurement , itretch rope and allow it to

- relax; relaxed leng th is the pro:er distance.

L. - 3. S.t plates in position b~, inserting pegs into ice throug h

I u 
- the holes in the plates.

- C. Place reflector plate on section ZR. -

I
- II , Erect Bac k Pole -

I A. Slide together sections 1 end 2 of back poll, ~thread p lain

1 end of long cable throug h these sections. 
-

B. Place these sections through pole guides on ape x such that

I the center of section 2 rests on the main apex cross member.

C. Threaci cable throug h section 3 and slide it onto Sec. 2

1. The entire pole should now rest on the end of Sec. 3 and the

center of Sec. 2.

D. Locate the winch plate underne ath the end of Sec. 3 such

- that the p ivot sh~.ft rests in the brack ed on th. winch plate .

C, Use the short cable (hooked into winch) to pull the winch

. plate up to a point 2 feet away from the support bracket.
- 

U - Place the cable ’s hook on the rod provided on the apex

eupport brac ket.
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F.- Peg down the winch pl~te and rem€ave short cable from winch.

III. Raise ~aj n Frame and Place Solenoid Mechanism in Place

A. Hook lower end of long cable into winch and take up the slack.

— B. Hook the carabiner end of the cLble into the U. Bolt located
- on the pole guidea.

C. Raise the main frame to approximately 20 degrees.

D. PldCe solenoid mech . in place as shown in drawing.

C. Adjust main frame position until it rests on the first

angle stop. - 
-

F. Relocate the carabiner to the smell rod at the top of the

solenoid mechanism.

— IV. Place the KuX band , L band , and equiptment boxes in proper

locations on the main frame ,

- V. Raise and Lower Main Frame as Necessacy -

A. Unwrap solenoid emergency cord prior to raising the main frame~

- - 
B. Activate the solenoid as necessary to lower frame past any

- .  ang le stop .

VI. To DISSAMBLE Follow A-hove Procedure in Reverse Order. -

- 

- 

-

‘ U  -
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CRINC LABORATORIE S

Chemical Engineering Low Temperature Laboratory

Remote Sensing Laboratory

Fhght Research Laboratory

I] 
Chemica l Engineering Heat Transfer Laboratory

Nuclear Engineering Laboratory

Environmental Hea lth Engineering Laboratory

Information Processing Laboratory

Water Resources Institute

- 

Technical Transfer Laboratory

Li Air Pollution Laboratory

Satellite Applications Laboratory
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