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Abstract: Meteorological and sea-ice studies were carried out on a landfast sea-ice at Kleye 

Strait, northern Sakhalin for three winters in the period 1992-1994, as part of the J apan- Russia 

cooperative research project "Sea Ice Studies off the Okhotsk Sea Coast of Sakhalin". 

Observation data of meteorological and sea-ice variables obtained from the field experiments 

are summarized in this paper. The general atmospheric and sea-ice features at the experimen· 

tal sites during the ice-covered period are described. 
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I. Introduction 

As part of the J apan-Russia cooperative research project, "Sea Ice Studies off the Okhotsk 

Sea Coast of Sakhalin", meteorological and sea-ice studies were carried out on landfast sea-ice 

at Kleye Strait in northern Sakhalin during the three winter periods from February to April, 

1992, January to March, 1993, and December, 1993 to April, 1994, Data of meteorological and 

sea-ice variables obtained from these field experiments are summarized in this paper. The 

general atmospheric and sea-ice features at the experimental sites during these ice-covered 

periods are described. 

II. Meteorological and Sea-Ice Observations at Kleye Strait during the winter 

of 1992 

The experimental site was located on the fast sea ice in Kleye Strait, which links Chaivo 

Bay to the Sea of Okhotsk, near the field research station at Chaivo, operated by the Institute 

of Oil and Gas Industry (Fig. 1). Two testing areas were occupied from 10 February to 15 April 

1992 to examine meteorological and sea-ice features at the experimental site during the ice 

-covered period under two different conditions of the surface of the fast sea ice : 1) a snow 

-covered area under natural conditions, and 2) a snow-removed area where the surface was 

kept free from new snowfall thronghont the sampling period (Fig. 2). Observations of meteoro­

logical and sea-ice variables obtained from this field experiment are summarized in Table L 

Japanese Standard Time is used, 

One thermistor chain was installed in 72-cm thick fast ice covered with a 9-cm thick snow 

layer, in the center of an approximately 10 m x 10 m area to measure temperatures of snow 

-cover layer, sea-ice cover and sea water under the fast ice cover (Data Logger SQ 1206-1 in 

Fig. 2 and Table 1). Another thermistor chain was installed in 72-cm thick fast ice without a 

surface snow-cover layer, in the center of an approximately 10 m X 10 m area, next to the snow 
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-covered area (Data Logger SQ 1206-2 in Fig. 2). Measurements of sea-ice and under-ice water 

temperatures were carried out with these thermistor chains. 

A meteorological pole was set up on the boundary between the two testing areas. An 

anemometer, thermometers to measure air temperatures, and radiometers to measure snow 

-surface temperature and ice-surface temperature were installed on the pole (Fig. 2). Time 

series records of air and surface radiative temperatures, and wind speed were obtained and are 

shown in Figs. 3, 4 and 5, respectively. During the experimental period from 11 February to 5 

April 1992, the minimum air temperature was about - 28 °C, and the maximum wind speed was 

about 15 ms- I
. 

Time series records of snow /ice/water temperatures were obtained at sampling intervals 

of 30 min at the snow-covered area under natural conditions during the sampling period (Fig. 
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Fig. 2 Testing areas and installation of instruments during the 1992 winter 
experiment. 

2). Daily mean, minimum and maximum values of temperatures obtained at 9 cm above the 

snow-ice interface, at the snow-ice interface (0 cm), and at depths of 5, 10, 20, 40 and 80 cm 

below the snow-ice interface are listed in Table 2 and shown in Fig. 6. 

Time series records of ice/water temperatures were obtained at sampling intervals of 30 

min at the snow-removed area during the sampling period (Fig. 2). Daily mean, minimum and 

maximum values of temperatures obtained at the air-ice interface and at depths of 5, 10, 20, 40, 

80 and 120 cm below the air-ice interface are listed in Table 3 and shown in Fig. 7. 

A hydrographic survey was carried out through a hole in the ice at the experimental site 

to measure water depth, salinity of sea water and under-ice current speed and azimuth during 
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Table 1 Observations of meteorological and ice conditions at Kleye Strait, Chaivo 
during the period from 10 February to 15 April 1992. 

Site 

Snow-covered area 
(10mxl0m) 

Snow-removed area 
(10mxl0m) 

At the boundary between 
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areas 

Testing area 

Testing area 

Testing area 
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interface) 
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-5, -10, -20, -40 cm below 
snow-ice interface) 

sea water (-80 cm below 
snow-ice interface) 

Temperatures: 
sea ice surface (radiative) 
sea ice (-5, -10, -20, -40 cm 
below air-ice interface) 

sea water (-80, -120 cm below 
air-ice interface) 

Wind speed at 240 cm 
Air temperatures at 100, 200 cm 

above the surface 

Snow survey: 
thickness, density, temperature 
thickness 
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thickness 

salinity 

Hydrographic survey: 
water depth, salinity 
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Fig. 3 Air temperatures at the height of 2.0 m and temperature differences at 
heights between 1.0 and 2.0 m during the 1992 winter experiment. 
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a twenty four hour period on 23-24 March. The current azimuth was reversible; In the South, 

outflow occurred during rising tide, while in the North, inflow during falling tide. The 

maximum current speed was 0.19 ms- 1 during this period. 
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Fig. 4 Surface radiative temperatures at the snow-covered surface and temperature 
differences between snow-covered and snow-removed surfaces during the 
1992 winter experiment. 
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Fig. 5 Wind speeds over sea ice at Kleye Strait during the 1992 winter experiment. 
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Fig.6 Daily mean, minimum and maximum snow/ice/water temperatures at the 
height of 9 cm above the snow-ice interface, at the snow-ice interface (0 cm) 
and at depths of 5, 10, 20, 40 and 80 cm below the snow-ice interface, in the 
snow-covered area during the 1992 winter experiment. 
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III. Meteorological and Sea-Ice Observations at Kleye Strait during the winter 

of 1993 

The experimental site was located on the fast sea ice in Kleye Strait, about 200 m from the 

field research station (Fig. 1). The site was also very close to the one in the previous winter of 

1992. Observations of meteorological and sea-ice conditions obtained during the period from 11 

January to 22 March 1993 are summarized in Table 4. At the experimental site, meteorological 

conditions such as air temperature, relative humidity, wind speed and direction, and incoming 

and reflected solar radiation were recorded by a data logger at intervals of 30 min (Table 4 and 

Fig. 8). Downward long-wave radiation was recorded at intervals of 2 hours. To examine the 

thermal regime of the sea ice sheet covered with a snow layer under natural conditions during 

the sampling period, time series of air, snow, ice and water temperature profiles were recorded. 

Time series of air and snow temperatures were recorded at 16 heights between the snow-ice 

interface and 63 cm above the snow-ice interface at intervals of 30 min (Fig. 9). The thickness 

of the snow layer was 15 cm at the beginning of the experiment on 11 January 1993. Simultane· 

Fig. 8 Photo taken on 21 March 1993 showing installation of meteorologi· 
cal instruments during the 1993 winter experiment. 
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Fig. 9 Photo taken on 21 March 1993 showing installation of air/snow 
temperature sensors during the 1993 winter experiment. 

ously, time series of ice and water temperatures were recorded at 16 depths between the snow­

ice interface and 70 cm below the snow-ice interface at intervals of 1 hour. The thickness of 

the sea-ice sheet was 43 cm at the beginning of the experiment on 11 January 1993. 

Time series of air temperature, humidity, and wind speed and direction are shown in Fig. 

10. During the period of predominant NW wind direction, the air temperature regularly varied 

as much as 10 'C to 15 'C within a day, which may be due to radiative cooling. The minimum 

temperature recorded, was about - 30 'c. When a cyclonic disturbance came from the south, the 

wind direction shifted to between a SE and S direction, and the air temperature correspondingly 

rose to near 0 'C. This occurred during the periods of 27-30 January, 23-24 February and 15-16 

March 1993. A windrose for the whole sampling period is shown in Fig. 11, indicating that the 

predominant wind direction during the period from January to March was NW. The downward 

long-wave radiation ranged between 0.15 and 0.3 kWm-2 and is shown in Fig. 12. The daily 

mean, minimum and maximum values of air temperature and humidity at 60 and 180 cm, wind 

speed at 60 and 210 cm, and incoming and reflected solar radiation are listed in Table 5 and 

shown in Figs. 13 and 14. 

Time series of air/snow temperatures at the snow-ice interface (0 cm) and at heights of 6, 

9, 12, 18 and 63 cm above the snow-ice interface are shown in Fig. 15. The air/snow tempera­

tures increased with decreases in height, (i.e., the warmest temperature at the snow-ice inter­

face was recorded at a height of 0 cm). The amplitude of the diurnal air temperature variation 

at the height of 63 cm above the snow-ice interface was the largest. In the warm period of 27-30 

\ 
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January the pattern of the temperature was reversed to the other periods, i.e., the upper snow 

temperatures were higher than the lower air temperatures during that period. Since a series of 

temperature sensors was installed at intervals of 3 em, the air-snow interface is assumed to be 

measured by the temperature sensors with an accuracy of 3 cm. 

Time series of ice/water temperature at the depths of 10, 20, 30, 40, 45 and 70 cm below the 

snow-ice interface are shown in Fig. 16. The sensor at the depth of 70 cm below the snow-ice 

interface was in the water throughout the whole period of the experiment. A time series of 

temperature at a depth of 70 cm showed daily variations which seem to respond to the 

variations in tidal currents through Kleye Strait between Chaivo Bay and the Sea of Okhotsk. 

The ice temperatures showed a negative gradient during the sampling period, i.e., the tempera­

tures close to the ice bottom were higher than those near the snow-ice interface. After the 

warm period of 27-30 January, all the ice temperatures increased. 

Time series plots of temperature profiles during the sampling period are shown in Fig. 17. 

The air-snow interface can be recognized by the shape of the air/snow temperature profiles in 

the upper frame of Fig. 17. The ice-water interface can be recognized by the shape of the ice/ 

water temperature profiles in the lower frame of Fig. 17. The thickness of the ice increased 

from 43 cm at the beginning of the experiment! period on 11 January up to 62 cm at the end of 

the experimentl period on 21 March. 

Daily mean, minimum and maximum values of air/snow temperature at the snow-ice 

interface (0 cm) and at theights of 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 39, 43, 53 and 63 cm above 

the snow-ice interface are listed in Table 6 and shown in Fig. 18. Daily mean, minimum and 

maximum values of ice/water temperature at depths of 10, 20, 30, 40, 42.5, 45, 47.5, 50, 52.5, 55, 

57.5, 60, 62.5, 65, 67.5 and 70 cm below the snow-ice interface are listed in Table 7 and shown 

in Fig. 19. 

IV. Meteorological and Sea-Ice Observations at Kleye Strait during the winter 

of 1993-1994 

The experimental site (5Z021.37'N, 143°11.66'E) was located on the fast sea ice in Kleye 

Strait neat the Chaivo field station (Fig. 20). The width of the strait near the experimental site 

was about 1 km. Two testing areas were occupied about 200 m far from the coast during the 

period from 11 December 1993 to 6 April 1994. Meteorological and sea-ice conditions at the 

experimental site were measured during the ice-covered period under two different conditions 

of the surface of the fast sea ice. One testing area was a snow-covered area under natural 

conditions, and the other was a snow-removed area where the surface was kept free from new 
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snowfall during the entire sampling period (Fig. 20 and Table 8). 

A meteorological pole was set up near the natural area. Anemometers, thermometers to 

measure air temperatures, humidity sensors, and incoming and reflected solar radiation sensors 

were installed on the pole (Table 8). Data was recorded at intervals of 1 hr. 

At the natural area, a thermistor chain was installed in 33-cm thick fast ice in the center 

of an approximately 7 m x 7 m area to measure air/snow/ice/water temperatures under 

natural conditions (Figs. 20 and 21). Temperature sensors were installed at the snow-ice 

interface (0 cm), at heights of 5, 10, 15, 20, 25, 30 and 150 cm above the snow-ice interface, and 

at depths of 10, 20, 30, 40, 50, 60, 70 and 100 cm below the snow-ice interface. This data was 

recorded at intervals of 2 hrs. Four thermistor chains were installed at the corners of the 

approximately 7 m x 7 m grid in the natural area (Figs. 20 and 22). Four thermistor sensors 
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were installed on each pole at the snow-ice interface (0 cm) and at depths of 20, 40 and 60 cm 

below the snow-ice interface to examine heterogeneity of ice/water temperatures in the 7 m X 

7 m grid under natural conditions. This data was also recorded at intervals of 2 hrs. 

Another thermistor chain was installed in 37-cm thick fast ice without a surface snow­

cover layer, in the center of an approximately 10 m X 10 m area in a snow-removed area, which 

is shown in Figs. 20 and 23. Temperature sensors were installed at the air-ice interface (0 cm) 

and at depths of 10, 20, 30, 40, 50, 60 and 70 cm below the air-ice interface. This data was 

recorded at intervals of 10 min. 

Daily mean, minimum and maximum values of air temperature obtained at 97 cm, humidity 

at 97 and 190 cm, wind speeds at 94 and 212 cm, wind direction at 212 cm, and incoming and 

reflected solar radiation in the natural area during the period from 20 March to 6 April 1994 

are listed in Table 9 and shown in Figs. 24 and 25. A windrose for the period from 20 March 

to 6 April is shown in Fig. 26. 

Daily mean, minimum and maximum values of air/snow temperatures obtained at the 

snow-ice interface (0 cm) and at heights of 5, 10, 15, 20, 25, 30 and 150 cm above the snow-ice 

interface in the natural area during the period from 11 December 1993 to 6 April 1994 are listed 

in Table 10 and shown in Fig. 27. 

Daily mean, minimum and maximum values of ice/water temperatures obtained at depths 

of 10, 20, 30, 40, 50, 60, 70 and 100 cm below the snow-ice interface in the natural area during 

the period from 11 December 1993 to 6 April 1994 are listed in Table 11 and shown in Fig. 28. 

Daily mean, minimum and maximum values of ice/water temperatures obtained at the 

snow-ice interface (0 cm) and depths of 20, 40 and 60 cm below the snow-ice interface at the 

four corners of the grid in the natural area during the period from 11 December 1993 to 6 April 

1994 are listed in Table 12 and shown in Fig. 29. 

Daily mean, minimum and maximum values of ice/water temperatures obtained at the air­

ice interface and at depths of 10, 20, 30, 40, 50, 60 and 70 cm below the air-ice interface in the 

snow-removed area during the period from 11 December 1993 to 6 April 1994 are listed in Table 

13 and shown in Fig. 30. 
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Fig. 30 Daily mean, minimum and maximum values of ice/water temperatures at the 
air-ice interface (0 cm) and at depths of 10, 20, 30, 40, 50, 60 and 70 cm below 
the air-ice interface in the snow-removed area during the 1993-1994 winter 
experiment. 
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208 K. SHIRASA W A et at. 

Table 2 Daily mean, minimum and maximum snow/ice/water temperatures at the height 
of 9 em above the snow-ice interface, at the snow-ice interface (0 em) and at 
depths of 5, 10, 20, 40 and 80 em below the snow-ice interface, in the snow­
covered area during the 1992 winter experiment. 

Chaivo Ba\.' 
February 1992 
Snow Covered Area (Recording Interval 38 min) 

Air/Snow 
Temperature 

Snow/Ice 
Temperature 

Ice 
Temperature 

Ice 
Temperature 

(degrees C) (degrees C) (d"ll'ees C) (degrees ) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

III 
11 -12.52 
12 -16.53 
13 -13.87 
14 -13.27 
15 -12.92 
16 -9.81 
17 -11l.41 
18 -8.76 
19 -8.15 
21l -5.41l 
21 -5.19 
22 -6.U 
23 -5.81l 
24 -5.24 
25 -4.69 
26 -4.59 
27 -4.94 
28 -5.24 
29 -1. 93 

-19.39 
-21l.31l 
-21l.19 
-17.49 
-18.89 
-16.23 
-12.42 
-12.17 
-9.46 
-8.51 
-6.05 
-7.45 
-6.25 
-5.80 
-5.24 
-5.09 
-5.45 
-6.15 
-5.24 

I 
( 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-15.51l 1-8.41 
-18.71l 1-13.28 
-17.1l3 '-12.48 
-15.89 1- 11.93 
-16.54 12.23 
-11.62 -9.67 
-11.23 -9.46 
-11l.1l8 -8.26 
-8.78 -7.41l 
-7.1l7 -6.,01l 
-5.71 -5.49 
-6.74 -5.54 
-5.98 -5.29 
-5.56 -4.94 
-5.1l0 -4.54 
-4.74 -4.34 
-5.24 -4.34 
-5.73 -4.44 
-4.21 -1.78 

-13.23 
-14.64 
-15.34 
-13.89 
-14.54 
-13.53 
-10.22 
-11l.22 

-8.21 
-7.411 
-6.1111 
-6.1111 
-5.711 
-5.29 
-4.94 
-4.54 
-4.54 
-4.79 
-4.59 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-11l.99 1-6.45 
-13.961-111.82 
-13.93 '-11.47 
-13.113 1- 111 . 92 
-13.52 11.37 
-111.96 -9.21 
-9.77 -8.86 
-9.12 -7.811 
-7.82 -7.1111 
-6.79 -6.114 
-5.69 -5.39 
-5.83 -5.39 
-5.49 -5.119 
-5.15 -4.79 
-4.78 -4.44 
-4.42 -4.18 
-4.45 -4.13 
-4.65 -4.13 
-3.61l -2.37 

-18.72 
-12.33 
-13.118 
-12.18 
-12.53 
-11.93 

-9.21 
-9.11 
-7.811 
-7.1111 
-5.99 
-5.54 
-5.44 
-5.119 
-4.79 
-4.44 
-4.23 
-4.28 
-4.28 

-8.98 -5.31 
-11.771-9.67 
-12.29 :-111.82 
-11.61 rll1.42 
-11 .95 I-Ill. 77 
-111.43 I -8.91 

-9.113 1-8.41 
-8.51 1-7.56 
-7.41: -6.76 
-6.59 I -5.96 
-5.68 1-5.31 
-5.47 I -5.26 
-5.26 1-4.95 
-4.95 1-4.611 
-4.61 : -4.311 
-4.311 I -4.115 
-4.19 1-3.95 
-4.23 1-3.95 
-3.84 1-2.95 

I 
I 

-9.57 -7.94 
-11.22 -111.71 
-12.112 -11.43 
-11.27 -111.88 
-11.62 -11.16 
-11.17 -111.04 

-8.91 -8.611 
-8.56 -8.14 
-7.56 -7.16 
-6.76 -6.41 
-5.91 -5.57 
-5.31 -5.28 
-5.26 -5.118 
-4.911 -4.78 
-4.611 -4.47 
-4.311 -4.17 
-4.115 -4.02 
-4.115 -4.01 
-4.05 -3.81 

lMontl -1.93 -21l.31l -9.55 -1.78 -15.34 -8.11l -2.37 -13.1l8 -7.43 1 -2.95 -12.1l2 -7.1l3 

Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

III 
11 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Monti 

Ice 
Tellperature 

(degrees C) 

Ice 
Temperature 

(degrees C) 

Water 
Temperature 

(degrees C) 
f- __ J!!o.2Lh1._-g!l..C..!' ___ T __ .!!!!P.!!!.:_::''lil£''!... __ .., __ Y~2.li'':''~!I!P.!!! ___ 

Me x Min Mea n M8 x Min Mea n Ma x Min Mea n 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-1. 85 -7.44 -5.51 -1l.28 -2.44 -11.78 -0.114 -1.25 -11.39 
-7.49 -9.15 -8.57 -2.54 -5.41 -4.37 -11.19 -1.35 -11.66 
-9.15 -9.911 -9.58 -5.46 -6.31 -6.112 -11.29 -1.711 -1. 21 
-9.111 -9.611 -9.39 -6.31 -6.51 -6.42 -0.711 -1.811 -1.411 
-9.20 -9.80 -9.54 -6.46 -6.71 -6.58 -11.95 -\. 811 -\. 42 
-8.19 -9.60 -9.115 -6.36 -6.71 -6.62 -1.05 -1.75 -1.46 
-7.54 -8.19 -7.79 -5.76 -6.36 -6.114 -1.1l5 -1.811 -1.50 
-6.94 -7.59 -7.35 -5.46 -5.76 -5.63 -1.15 -1.85 -\. 57 
-6.28 -6.88 -6.58 -5.116 -5.46 -5.25 -1.15 -1. 811 -1. 53 
-5.63 -6.28 -5.99 -4.65 -5.111 -4.86 -1I.9!> -1.75 -1.39 
-5.117 -5.63 -5.32 -4.25 -4.65 -4.43 -0.65 -1.511 -11.93 
-4.82 -5.112 -4.92 -3.90 -4.211 -4.114 -0.511 -\. 25 -11.86 
-4.52 -4.82 -4.711 -3.71l -3.91l -3.81 -0.55 -\. 55 -1.12 
-4.27 -4.52 -4.42 -3.55 -3.711 -3.62 -11.65 -\. 65 -1.16 
-4.1l7 -4.27 -4.17 -3.35 -3.55 -3.46 -0.75 -1.65 -1.19 
-3.77 -4.117 -3.92 -3.15 -3.35 -3.27 -0.811 -1.75 -1.26 
-3.61 -3.77 -3.71 -3.1l5 -3.15 -3.11 -1I.81l -1.75 -1.28 
-3.61 -3.67 -3.63 -2.99 -3.1l5 -3.00 -11.90 -\. 71l -1.311 
-3.31 -3.67 -3.59 -2.89 -2.99 -2.96 -11.811 -1.711 -1. 28 

-1. 85 -9.91l -6.21l -0.28 -6.71 -4.43 -0.114 -1.85 -1.21 



Chaivo Bay 
March 1992 
SnoH Covered Area 

Air/Snow 
Tellperature 

(degrees C) 

Sakhalin Sea Ice Studies 

Snow/Ice 
Temperature 

(d .. gr .... s C) 

Ice 
Temperature 

(degrees C) 

fRecordinR Interval 39 min) 
Ice 
Temperature 

(dtirees C) 
Date t---l!!'l\lll!:.....:!!!.CJ!l_--t-_J1~!!!..: __ Jl£.m ___ --1 ___ DJ!I!.U..:.._~~.!!!---t---~~!1!i"7_1]£.111 ___ 

Max Min Mean Max Min Mean Max Min Mean Max MIn Mean 
1 -1.83 -1.88 
2 -I. 88 -2.B3 
3 -2.B3 -2.69 
4 -2.14 -3.59 
5 -3.39 -3.84 
6 -8.28 -3.69 
1 -B.33 -8.78 
8 -8.43 -B.63 
9 -B.33 -8.58 

III -8.33 -I. B3 
11 -11.78 -1.38 
12 -I. 43 -3.59 
13 -3.59 -5.85 
14 -4.14 -4.94 
IS -3.94 -4.19 
16 -3.49 -3.89 
11 -2.89 -3.49 
18 -2.19 -2.89 
19 -2.19 -2.89 
2B -2.89 -2.94 
21 -2.94 -2.94 
22 -2.84 -2.94 
23 -2.84 -2.89 
24 -2.89 -2.99 
25 -2.99 -3.84 
26 -2.89 -2.99 
27 -2.84 -2.89 
28 -2.14 -2.84 
29 -2.59 -2.14 
38 -2.28 -2.59 
31 -I. 98 -2.28 

nontt -B.28 -5.85 

Ice 

- I. 88 1 - I. 62 -1.88 -1.781-2.12 
-1.96 1 -1.83 -I. 88 -1.84 I -2.82 
-2.23 : -1.88 -1.98 -1.91 -I. 97 
-3.34 I -1.98 -2.43 -2.21 -2.82 
-3.61 I -2.43 -2.63 -2.56 -2.27 
-I. 63 I -1.73 -2.18 -2.27 -2.82 
-8.47 r -1.22 -1.13 -1.38 -I. 51 
-8.54 -1.82 -1.17 -I. 13 -I. 21 
-B.45 -8.92 -1. B2 -8.97 -1.22 
-B.65 -B.82 -B.97 -B.911 -1.87 
-1. B5 -11.82 -\,112 -11.93 -1.82 
-2.85 -1. B2 -\. 83 -I. 4B -1.12 
-4.46 -1.83 -2.93 -2.59 -I. 52 
-4.511 -2.83 -3.33 -3.21 -2.37 
-4.B4 -3.23 -3.28 -3.25 -2.98 
-3.76 -3.B3 -3.23 -3.16 -2.88 
-3.1'4 -2.68 -3.B3 -2.86 -2.63 
-2.88 -2.63 -2.68 -2.63 -2.53 
-2.82 -2.53 -2.63 -2.57 -2.48 
-2.94 -2.58 -2.58 -2.58 -2.48 
-2.94 -2.58 -2.63 -2.59 -2.48 
-2.89 -2.53 -2.58 -2.57 -2.43 
-2.85 -2.48 -2.58 -2.54 -2.43 
-2.961 -2.53 -2.63 -2.58 -2.43 
-3.BI 1 -2.58 -2.63 -2.62 -2.48 
-2.94 1-2.53 -2.63 -2.61 -2.48 
-2.86 : -2.53 -2.58 -2.55 -2.43 
-2.19 I -2.43 -2.53 -2.51 -2.31 
-2.65 1-2.38 -2.43 -2.42 -2.32 
-2.451-2.23 -2.38 -2.32,-2.17 
-2.161 -2.88 -2.23 -2.16 1 -2.111 

-2.57: -8.82 
! 

-3.33 -2.25 1 -I. B2 
Mar.25.Incomplete 
till8 series 

Ice Water 

-2.32 
-2.12 
-2.82 
-2.21 
-2.48 
-2.73 
-2.82 
-I. 52 
-I. 27 
-1.22 
-1.12 
-\. 52 
-2.31 
-2.98 
-2.98 
-2.98 
-2.88 
-2.68 
-2.58 
-2.53 
-2.53 
-2.53 
-2.48 
-2.53 
-2.58 
-2.53 
-2.48 
-2.43 
-2.37 
-2.32 
-2.17 

-2.98 

Temperature TeMperature 
(degrees C) (degrees C) (degrees C) 

1 -2.61 
2 -2.31 
3 -2.21 
4 -2.16 
5 -2.16 
6 -2.16 
7 -1.98 
8 -I. 711 
9 -1.68 

18 -1.45 
II -1.25 
12 -1.25 
13 -1.35 
14 -1.45 
15 -1.88 
16 -2.8B 
17 -2.11 
18 -2.11 
19 -2.86 
28 -2.86 
21 -2.86 
22 -2.8B 
23 -1.95 
24 -1.95 
25 -1.95 
26 -I. 95 
27 -1.95 
28 -I. 95 
29 -1.95 
38 -1.9B 
31 -1.85 

nontt -1.25 

-3.26 
-2.61 
-2.31 
-2.21 
-2.16 
-2.26 
-2.16 
-1.98 
-1.7B 
-\. 6B 
-I. 45 
-1.35 
-\. 45 
-1.8B 
-2.88 
-2.11 
-2.16 
-2.16 
-2.11 
-2.11 
-2.11 
-2.86 
-2.B6 
-2.86 
-2.B6 
-2.86 
-2.811 
-2.88 
-2.8B 
-1.95 
-1.9B 

-3.26 

-2.98 -2.64 
-2.45 -2.39 
-2.26 -2.29 
-2.17 -2.14 
-2.16 -2.B9 
-2.21 -1.99 
-2.82 -1.89 
-\. 88 -1.14 
-\.63 -\.69 
-1.55 -1.54 
-1.41 -1.49 
-\. 31 -I. 39 
-\.39 -1.39 
-\.63 -1.39 
-\.93 -1.39 
-2.89 -\.U 
-2.13 -1.49 
-2.12 -1.54 
-2.\0 -1.59 
-2.89 -1.59 
-2.86 -1.54 
-2.114 -1.49 
-2.B8 -\.U 
-2.BB -\.44 
-2.B1 1 -1.44 
-2.B1 1 -\.44 
-\. 99: -\. 44 
-\. 99 , -\. 49 
-\.91, -\.49 
-\.951-\.49 
-\. 89 I -\. 49 

! 
-\.98 I -\.39 

2.89 
-2.64 
-2.39 
-2.24 
-2.14 
-2.B9 
-1.99 
-1.89 
-1.14 
-1.69 
-1.59 
-1.49 
-\. 44 
-1.44 
-\. 44 
-1.49 
-1.59 
-1.64 
-1.64 
-1.64 
-1.59 
-1.54 
-1.54 
-1.54 
-1.54 
-1.49 
-1.54 
-1.54 
-1.54 
-1.54 
-1.49 

-2.89 

-2.8111-B.15 
-2.52 I -B.85 
-2.34 : -11.111 
-2.21 1 -B.55 
-2. 12 1 -B. 411 
-2.B31 -B.U 
-1.91 I -B.19 
-1.84 1 -B.19 
-\. 72 : -B. B9 
-1.64 I -B.29 
-1.541-8.611 
-1.44 I -B.811 
-\.4B I -B.85 
-1.39 I -B.85 
-1.43: -B.811 
-1.41 1 -B.75 
-1.54 I -B.611 
-1.59 I -B.19 
-1.62 I B.B1 
-1.63 I -B.B4 
-1.58 -B.B4 
-1.53 -B.B4 
-1.49 -B.14 
-1.48 -B.4B 
-1.48 -B.15 
-1.47 -B.65 
-1.48 -B.45 
-1.51 -B.29 
-1.51 -B.19 
-1.51 -B.B9 
-1.49 -B.B4 

-1.7B B.91 

-1.75 
-1.75 
-1.7B 
-1.6B 
-I. III 
-B.911 
-B.85 
-B.65 
-B.111 
-1.IB 
-1.48 
-I. 65 
-1.65 
-1.65 
-1.611 
-1.511 
-1.18 
-B.75 
-8.45 
-B.29 
-B.411 
-11.45 
-11.75 
-1.111 
-1.511 
-1.511 
-1.35 
-1.19 
-B.911 
-11.511 
-11.411 

-1.75 

-2.21 1 2.38 -2.95 -2.55 
-2.1l4 : -2.18 -2.311 -2.211 
-2.82 I -2.B5 -2.111 -2.89 
-2.14 I -2.B5 -2.15 -2.11 
-2.41 I -2.15 -2.38 -2.26 
-2.35 I -2.1B -2.45 -2.3B 
-I. 78 r -1.18 -2.85 -1.82 
-1.43: -\,45 -1.78 -1.57 
-I. 25 1 -I. 35 -I. 45 -1.39 
-1.17 1 -\.25 -1.35 -1.31 
-1.1181 -\.IB -1.25 -1.18 
-I. 311 1 -\. \0 - \. 35 -1.211 
-2.114 1 -\. 4B -2.BII -1.66 
-2.77 : -2. BB -2.511 -2.27 
-2.98

1
-2.511 -2.611 -2.56 

-2.96 1 -2. 6B -2.65 -2.64 
-2.771 -2.45 -2.68 -2.54 
-2.68 I -2.48 -2.45 -2.44 
-2.53 I -2.35 -2.411 -2.36 
-2.52 I -2.3B -2.35 -2.34 
-2.51 : -2.38 -2.35 -2.32 
-2.49 1 -2.25 -2.3B -2.38 
-2.45 I -2.25 -2.38 -2.27 
-2.481-2.25 -2.38 -2.28 
-2.52 1 -2.311 -2.35 -2.32 
-2.5B 1-2.311 -2.35 -2.31 
-2.46: -2.25 -2.311 -2.28 
-2.42 1 -2.28 -2.311 -2.26 
-2.361-2.15 -2.25 -2.21 
-2.29, -2.18 -2. IS -2.14 
-2.151 -2.88 -2.111 -2.B8 

-2.22: -1.18 -2.95 -2.11 

-\. 411 
-1.34 
-1.25 
-1.13 
-11.56 
-11.28 
-11.34 
-11.39 
-11.31 
-9.51 
-9.91 
-1.18 
-\. 211 
-1.22 
-1.11 
-1. B7 
-11.81 
-9.35 
-8.99 
-B.B9 
-B.14 
-9.25 
-9.41 
-B.71 
-8.99 
-\. B3 
-B.95 
-8.79 
-8.47 
-B.24 
-9.14 

-8.78 
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Table 3 Daily mean, mlllimum and maximum ice/water temperatures at the air-ice 
interface (0 em) and at depths of 5, 10, 20, 40, 80 and 120 em below the air-ice 
interface, in the snow-removed area during the 1992 winter experiment. 

Chaivo Bay 
Apr i I 1992 
Snow Covered Area (Recording Interval 3~ min) 

Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lB 
11 
12 
13 
U 
15 
16 
17 
18 
19 
2B 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 

Monti 

Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

III 
11 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 

Monti 

Air/Snow 
Telltperature 

(degrees C) 

Snow .... lce 
TeMperature 

(degrees C) 

Ice 
Temperature 

( degrees C) 

Ice 
Tellperature 

(degrees C) 
_.Jl.J'lJl..h!,--..!!!.c.!' ___ + __ .!1~.!h.: __ Jl£"!.. __ -1 ___ D~2.U..'-_.:.~.!! ___ ~ __ Q.'!.Pl'!..=_=-',!l£.m ___ 
Max Min Mean Max Min Mean Max Min Mean Max Min Mean 

-1.73 -1.98 
-1.53 -1.73 
-1.38 -1.58 
-1. 38 -1. 43 

-I. 38 -1.98 

Ice 
TeMperature 

(d agrees C) 

-1. 85 1 -1.88 -2.B8 
-1.65 1 -1.73 -1.88 
-1. 48 1 -1. 57 -1.73 
-1.39\-1.52 -1.57 

1 
1 
1 
1 
1 

-1.59 -I. 52 -2.88 

Ice 
Te.perature 

(dearees 

-1.96 1 
-1. 79 1 
-1. 66 1 
-1.56 1 

-1.74 

C) 

-\. 92 -2.B7 
-1.77 -1. 92 
-1.67 -\. 77 
-1.62 -1.67 

-1.62 -2.87 

Water 
Te.perature 

(degrees 

-2.BB 
-\. 85 
-1.73 
-1. 65 

-\. 81 

C) 
1-__ ~.ltu...:._-.g!!..c..! ___ + __ .!1~.!h.:_::lil£'!.. __ -1 ___ D~2.U..'--=,!!,I!P.!! ___ 

Max Min Mean Max Min Mean Max Min Mean 
-1.75 -I. 85 -1.82 -1.44 -1.49 -I. 44 8.84 -8.24 -0.89 
-1.71l -1.75 -1.74 -1.39 -I.U -1.42 -0.1l4 -8.29 -1l.87 
-1.61l -1.78 -1.65 -1.34 -1.39 -1.37 -0.1l4 -0.41l -0.16 
-1.55 -1.1111 -1.59 -1.29 -1.34 -1.29 -I'I.U -1'I.61l -1l.26 

i i 
-I. 55 -I. 85 -1.711 -1.29 -1.49 -I. 38 -1l.1l4 -1l.61l -8.15 

-1.9B -2.BB -1.95 
-1.75 -1. 9B -1.83 
-1.65 -1.75 -1.72 
-1.6~ -1.65 -1.62 

1 

-1.611 -2.118 -1.78 



Sakhalin Sea Ice Studies 

Chs;vo Bay 
February 1992 
Snow Re.ovod Area (Recording Interval 38 Min) 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
17 
18 
19 
21l 
21 
22 
23 
24 
25 
26 
27 
28 
29 

tlont 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
17 
18 
19 
21l 
21 
22 
23 
24 
25 
26 
27 
28 
29 

I10nt 

Snow/Ice 
TeMperature 

Ice 
Temperature 

Ice 
TeMperature 

Ice 
Temperature 

(degrees C) (degrees C) (degrees C) ( d C) egrees 
1-__ J!!o£U>-=- __ !!.~ ___ {- __ .!1~J!!.: __ -.§~'!.. __ ~ ___ O.!!£.t..!>~~ll!9.!! ___ f- __ ~~l~_=-2.!l£..~ __ 

Max Min Mean Max Min Mean Max Min Mean Max Min ean 

-12.35 -17.6~ 
-15.42 -19.15 
-13.76 -19.75 
-12.91 -17.29 
-12.28 -18.85 
-9.84 -16.63 

-II. 19 -12.91 
-8.93 -12.1l5 
-7.92 -9.33 
-6.~1 -8.43 
-5.61 -6.36 
-6.1l1 -6.81 
-5.66 -6.26 
-5.1l5 -5.91 
-4.51l -5.1l5 
-4.51l -9.99 
-4.95 -12.35 
-6.96 -14.12 
-5.15 -7.22 

-4.58 -19.75 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-14.85 I -9.33 -15.17 
-17.681-14.66 -16.63 
-16.91 :-13.76 -17.33 
-15.5~ r12.90 -15.42 
-16.421-13.56 -16.88 
-II. 97 -11l.38 -15.4T 
-II. 91 11l.28 -II. 19 
-11l.1l6 -8.72 -11.1l9 
-8.62 -7.56 -8.12 
-7.36 -6.41l -7.51 
-5.96 -5.75 -6.41l 
-6.46 -5.75 -6.1l1l 
-5.92 -5.41l -5.81l 
-5.44 -4.94 -S.41l 
-4.77 -4.49 -4.89 
-5.85 -4.29 -7.26 
-8.61l -5.45 -9.17 
-9.96 -7.1l1 -18.89 
-6.23 -5.75 -6.96 

-11l.1l3 -4.29 -17.33 

Water 
Tellperature 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-12.60 I -7.18 -13.46 
-15.74 1-13.61 -15.11 
-15.54 :-13.21 -15.87 
-14.42 r12.45 -14.36 
-15.43 -13.26 -15.57 
-12.1l2 11l.1l4 -14.56 
-18.67 -9.74 -111.411 
-9.64 -S.34 -11l.41l 
-8.23 -1.28 -8.29 
-7.12 -6.33 -7.23 
-6.1l1 -5.58 -6.28 
-5.89 -5.53 -5.63 
-5.53 -5.17 -5.48 
-5.21l -4.77 -5.17 
-4.71 -4.37 -4.72 
-4.89 -4.17 -6.1l3 
-7.13 -5.38 -7.73 
-8.95 -6.78 -9.59 
-6.24 -5.58 -6.73 

-9.26 -4.17 -15.87 

Water 
Te.perature 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-11.1l3 I -3.85 
-14.37 I-Ill. 68 
-14.54 :-11.83 
-13.55 rll.28 
-14.481-12.04 
-11.751-9.48 
-11l.1l3 I -S.92 
-9.24 I -7.72 
-7.89 : -6.82 
-6.87 -6.1l6 
-5.91 -5.36 
-5.59 -5.11 
-5.31 -4.81 
-4.99 -4.46 
-4.56 -4.21 
-4.51 -3.95 
-6.36 -4.51 
-8.21 -5.86 
-6.1l8 -5.26 

-8.71l -3.85 

(degrees C) (degrees C) (deorees C) 
___ J!!o£!...h-=-_-~!!.c.!' ___ T __ .!1~J!!.:_::.~~'!... __ -, ___ O.!!£.t..!>~:'!£I!9.!! ___ 

Max Min Mean Max Min Mean Max Min Mean 

-1.1l6 -4.78 -2.93 -1l.28 -I. 39 -1l.56 -1l.32 -1.37 -1l.81l 
-4.89 -7.41l -6.44 -1l.28 -I.U -1l.79 -1l.32 -1.52 -1l.97 
-1.45 -8.36 -8.1l8 -1l.38 -1.84 -I. 31 -1l.47 -1.82 -1.31l 
-8.16 -8.41 -8.24 -1l.79 -I. 84 -1.47 I -1l.82 -1.82 -1.46 
-8.16 -8.86 -8.63 -1.1l4 -1.84 -I. 49 I -1.1l7 -I. 87 -1.48 
-1.66 -8.86 -8.41l -1.14 -I. 84 -1.52 I -1.12 -1.82 -I. 51 
-6.75 -7.61l -7.1l8 -1.14 -1.84 -I. 56 I -1.17 -1.82 -I. 54 
-6.19 -6.75 -6.54 I -1.2~ -I. 94 -1.64:-1.22 -I. 87 -1.62 
-5.54 -6.19 -5.85 1-1.24 -1.84 -1.58 1-1.27 -1.82 -1.57 
-S.1l4 -5.54 -5.29 I -1.1l4 -1.79 -1.44 1-1.12 -1.82 -1.46 
-4.53 -5.1l4 -4.76 I -1l.14 -1.59 -1l.98 I -1l.77 -1.52 -1.1l5 
-4.18 -4.48 -4.31 I -0.53 -1.34 -1l.93 -1l.52 -1.32 -1.1l1l 
-3.88 -4.18 -4.1l2 I -1l.58 -1.64 -1.18 -1l.62 -1.62 -1.18 
-3.68 -3.88 -3.81l : -1l.74 -1.69 -I. 21 -1l.17 -I. 72 -I. 24 
-3.53 -3.68 -3.61 I -1l.79 -1.74 -I. 2~ -1l.82 -1.72 -I. 24 
-3.32 -3.53 -3.42 I -1l.84 -1.79 -I. 31 -8.87 -1.77 -1.29 
-3.32 -3.68 -3.51 I -1l.84 -1.79 -1.33 -1l.87 -1.71 -1.32 
-3.68 -4.58 -4.25 I -1l.94 -1.79 -1.35 -1l.97 -1.72 -I. 33 
-4.23 -4.53 -4.41 I -1l.8. 

I 
-1.74 -I. 33 -\l.87 -1.72 -1.31 

I 

I 
-1.1l6 -8.86 -5.45 -1l.28 -1.94 -I. 28 -1l.32 -1.87 -I. 31l 

-11l.58 -8.1l3 
-12.39 -II. 78 
-13.29 -12.57 
-12.39 -11.91l 
-13.24 -12.61l 
-12.64 -11.1l1 
-9.~S -9.13 
-9.17 -8.51l 
-7.72 -7.32 
-6.77 -6.46 
-6.1l6 -5.68 
-5.36 -5.24 
-5.11 -4.95 
-4.76 -4.65 
-4.46 -4.34 
-4.46 -4. III 
-5.76 -5.17 
-7.47 -6.81l 
-6.26 -5.12 

-13.29 -7.68 
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Chaivo Bay 
narch 1992 

K. SHIRASA W A et ai. 

Snow Re.oved Area (Recordinp Interval 38 Min) 
Snow/Ice 
TeMperature 

(degree9 C) 

Ice 
TOllperature 

(de9ree9 C) 

Ice 
Tellperature 

(degrees C) 

Ice 
Temperature 

(degrees C J 
Date __ ~.p.Lh1. __ !!,c.!' ___ + __ ,,!!!P'!!!-'-_-Ji£'!... __ -1 ___ D~~tJl.:..::'!~.!!! ___ +- __ Jl'!.P1'!.:...,.:.2Jl£.II ___ 

t- Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I -4.75 -5.91 5.3B 4.99 -5.7B 5.29 , -4.82 -5.53 -5.17 I -4.66 
2 -5.BB -5.05 -5.B3 -4.69 -4.99 -4.83 , -4.52 -4.82 -4.66' -4.31 
3 -5.B5 -5.35 -5.19 -4.69 -4.74 -4.72' -4.47 -4.52 -4.51 , -4.16 
4 -5.BB -5.35 -5.19 -4.69 -4.79 -4.76 \ -4.42 -4.52 -4.5B I -4.IB 
5 -4.65 -9.28 -6.B5 -4.39 -7.41 -5.17 -4.12 -6.23 -4.67 -3.8B 
6 -B.42 -IB.74 -4.B2 -1.82 -8.87 -4.7B -2.56 -7.63 -4.86 -2.95 
7 -B.72 -B.97 -0.83 -\.17 -\. 82 -\. 44 -1.71 -2.51 -2.BI -\. 65 
8 -B.62 -B.71 -B.69 -B.86 -\. 17 -I.BI -\. 36 -1.71 -\. 51 -\. 29 
9 -B.52 -B.67 -0.61 -B.71 -11.86 -11.77 -1.16 -\. 36 -1.25 -\. 14 

IB -11.62 -\.117 -0.86 -11.76 -11.92 -11.82 -1.11 -\. 16 -\. 15 -1.119 
II -11.82 -1.43 -\.12 -11.92 -\.17 -\.B3 -I. II -\. 21 -\. 17 -\.B4 
12 -11.97 -1.63 -1.311 -1.B7 -\. 42 -1.26 -I. 21 -I. 36 -I. 29 -\.B9 
13 -1.B7 -1.48 -1.22 -1.17 -1.42 -\. 311 -1.31 -1.36 -I. 34 -I. 14 
14 -1.117 -1.48 -1.22 -1.22 -1.42 -\.28 -I. 36 -\. 41 -1.37 -\. 24 
15 -1.B7 -1.58 -1.27 -1.22 -I. 47 -1.36 -1.36 -I. 46 -I. 41 -1.29 
16 -1.112 -I. 43 -1.19 -1.22 -1.37 -1.311 -1.36 -I. 46 -1.411 -1.29 
17 -1.112 -1.12 -1.119 -1.117 -I. 32 -1.19 -I. 31 -I. 51 -1.38 -\. 29 
18 -1.112 -1.12 -1.B6 -1.B2 -1.12 -1.119 -1.16 -\. 41 -1.28 -I. 24 
19 -B.97 -1.12 -1.B5 -B.97 -I.B7 -\. BI -I. II -1.16 -I. 15 -1.19 
2B -1.12 -1.17 -1.15 -11.97 -I. B2 -I.BI -I. II -1.16 -I. 13 -1.14 
21 -I. 12 -1.17 -I. 15 -B.97 -\. B2 -I. BI -1.11 -1.11 -1.11 -1.119 
22 -I. B2 -1.12 -1.11 -B.97 -B.97 -11.97 -\.111 -I. \I -I.B5 -1.84 
23 -1.02 -1.12 -1.116 -B.92 -11.97 -11.95 -B.96 -1.111 -11.99 -B.99 
24 -1.B2 -1.12 -I.B8 -B.92 -B.97 -B.95 -B.96 -I.BI -B.99 -B.94 
25 -B.97 -I. 12 -1.B6 -B.97 -B.97 -B.97 -B.96 -I.BI -B.99 -B.94 
26 -B.97 -I.B2 -B.99 -B.92 -B.97 -B.96 -B.96 -I.BI -B.99 -B.94 
27 -B.97 -1.112 -B.99 -B.92 -B.97 -B.96 -B.96 -I.BI -B.98 -B.94 
28 -1.B7 -1.17 -1.11 -B.97 -1.B2 -B.99 -B.96 -I.BI -\.BB -B.99 
29 -1.12 -1.33 -\.19 -1.B2 -1.12 -\.B5 -\.BI -\. \I -\.B5 -B.99 
3B -1.17 -\. 33 -1.28 -1.12 -\. 27 -\.24 -1.11 -\. 21 -\. 17 -I.B4 
31 -1.12 -I. 27 -1.19 -\.12 -\.27 -1.22i-1.16 -1.21 -\.18 i -1.84 

"onU -B.42 -IB.74 -1.86 -B.71 -8.87 -\. 83 -B.96 -7.63 -1.89 

Ice Water Water 

(degrees C) (d~rees C) (de9ree9 C) 
Date 1- __ ~.p.Lh1...:J!!.c..! ___ ~ __ ..!!!P.!!L=_:.'liI£'!... __ ..j ___ D~~tJl.:.:..!E.~.!! __ _ 

Max Min Mean ~ Max Min Mean Max Min Mean 
I -3.88 -4.23 -4.B6 -B.84 -1.79 -1.45 -B.87 -1.77 -1.43 
2 -3.63 -3.88 -3.75 -B.94 -1.84 -1.39 -B.92 -1.82 -1.37 
3 -3.48 -3.63 -3.54 -B.74 -1.79 -1.29 -B.82 -1.72 -1.29 
4 -3.37 -3.48 -3.43 -B.58 -1.64 -1.19 -B.62 -1.67 -1.21 
5 -3.22 -3.37 -3.29 -B.43 -1.19 -B.64 -B.47 -1.17 -B.74 
6 -3.22 -3.42 -3.37 -B.23 -11.94 -B.33 B.63 -B.92 -B.B9 
7 -2.67 -3.27 -2.96 -B.23 -B.94 -B.42 B.93 -B.12 B.64 
8 -2.27 -2.67 -2.46 -B.28 -B.69 -B.46 B.53 -B.17 B.32 
9 -2.B7 -2.27 -2.15 -B.33 -B.74 -B.45 B.28 -B.32 B.B4 

IB -1.86 -2.B7 -1.96 -B.33 -1.14 -B.74 -B.B7 -B.81 -B.51 
II -1.11 -1.81 -1.79 -B.63 -1.44 -B.98 -B.42 -1.22 -B.76 
12 -1.61 -1.71 -\.68 -B.84 -\.74 -1.23 -B.62 -1.41 -B.97 
13 -1.56 -1.61 -1.58 -1l.94 -1.74 -1.25 -B.67 -1.47 -I.BI 
14 -1.51 -\.56 -1.55 -B.94 -\.69 -1.26 -B.61 -\.42 -1.84 
15 -\.46 -\.51 -1.511 -B.89 -1.64 -1.22 -B.62 -\.42 -\'BB 
16 -1.41 -\.46 -1.45 -B.19 -1.54 -1.121-B.62 -1.37 -B.92 
17 -\.36 -1.41 -\.41 -B.58 -1.14 -B.92, -B.51 -\.B2 -B.19 
18 -\.36 -\.41 -\.38 -B.23 -B.19 -B.43, -B.27 -B.61 -B.46 
19 -\.31 -1.36 -\.33 -B.B3 -B.48 -B.16' B.B8 -B.52 -B.16 
2B -\.21 -\.31 -1.27 -B.B8 -B.33 -B.16' B.B8 -B.41 -B.B9 
21 -1.21 -1.21 -1.21 -B.B8 -B.58 -B.21: B.B3 -B.52 -B.IB 
22 -\.B6 -\.21 -1.15 -B.13 -B.53 -1l.3B,-B.1l1 -B.62 -1l.22 
23 -\.B6 -\.11 -\.1l8 -B.23 -B.79 -B.47, -1l.11 -1l.62 -B.44 
24 -\.BI -\.B6 -1.84 -B.48 -\.14 -B.11 , -B.52 -\.11 -B.74 
25 -B.96 -\.11 -\'BI -B.14 -\.54 -\.B4' -B.62 -\.42 -B.93 
26 -B.96 -1.16 -B.99 -B.74 -\.54 -\.B9' -B.67 -1.42 -B.96 
21 -B.96 -1.11 -I.BB, -B.53 -1.44 -I.BB: -B.52 -1.21 -B.89 
28 -B.96 -1.1l1 -I.BB -B.38 -1.B9 -B.85 -B.37 -1.22 -B.81 
29 -B.96 -I.BI -11.971-11.23 -B.94 -1I.581-B.11 -B.92 -B.65 
3B -B.91 -11.96 -B.95, -B.18 -B.58 -B.34, -B.12 -B.61 -B.48 
31 -B.91 -11.91 -B.91' -B.13 -B.43 -B.22 , -1I.B2 -B.51 -11.35 

! ' ~ont -11.91 -4.23 -1.85' -11.113 -1.84 -11.71' 11.93 -1.82 -11.63 

-B.94 

-5.26 -4.94 
-4.61 -4.44 
-4.31 -4.23 
-4.21 -4.16 
-4.61 -4.88 
-5.66 -4.49 
-2.8B -2.IB 
-I. 65 -\. 43 
-I. 24 -\. 22 
-\. 24 -\. 19 
-1.14 -1.111 
-1.14 -1.12 
-1.24 -1.19 
-1.29 -1.26 
-1.29 -1.29 
-\. 34 -I. 31 
-1.34 -I. 31 
-1.29 -1.28 
-1.24 -1.23 
-1.19 -1.18 
-1.14 -1.13 
-1.119 -1.08 
-1.B4 -1.B2 
-I. B4 -I.BB 
-I.B4 -B.99 
-B.99 -B.98 
-B.99 -B.98 
-B.99 -B.99 
-1.84 -I.BI 
-1.B9 -1.B6 
-I.B9 -1.B5 

-5.66 -1.8B 



Sakhalin Sea Ice Studies 

Chaivo Bay 
Apr i I 1992 
Snow Reaoved Area (Recordinp Interval 38 .in) 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
17 
18 
19 
21l 
21 
22 
23 
24 
25 
28 
27 
28 
29 
38 

Date 

I 
2 
3 
4 
5 
6 
1 
8 
9 

III 
II 
12 
13 
14 
15 
16 
11 
18 
19 
29 
21 
22 
23 
24 
25 
26 
21 
28 
29 
38 

nont ~ 

Sno""lee 
Te.perature 

Ice 
TOllperature 

Ice 
Te.perature 

Ice 
TeMperature 

(degrees C, (degrees C) (degrees C) (dellrees C, 
f---~.£tl''':'--!!..C-!!---TI __ .!.1~.!!l.: __ -J?£"L __ -,I ___ O~2.tl''':'-=-l~.!!! ___ rl __ .I1.'!P.!.i!:_:..2]£.m ___ _ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
-B.97 -1.12 -I.B4 f -I.B2 -1-12 -1.1l8 f I-B6 -1.16 -L1l9 f -11.99 Lile -1.112 
-11.82 -11.97 -11.89 I -1l.92 -1-112 -11.96 f -11.96 -1.1l6 -9.99 f -9.94 -11.99 -11.96 
-9.77 -11.82 -11.79 f -9.81 -9.92 -11.86 f -9.91 -9.96 -9.92 -8.89 -9.94 -9.92 
-9.62 -8.77 -8.78 f -9.66 -8.81 -8.73 f -9.71 -8.91 -9.82 -8.79 -8.89 -1l.86 

f f 
f f 
I I 
f f 
1 I 
f f 
f f 
I f 
I I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1 
I I 
I I 
I I 
I 1 
I 1 
I I 
1 I 

-8.112 -1.12 -8.88 I -8.66 -I 12 -8.9\ -8.71 -1.16 -1l.96 I -8.79 

(degrees C) 

Water 
Te.perature 

(dellrees C) 

Water 
Teaperature 

(delt'ees C, 
___ ~.£Lh..:...:~!!..c_!! ___ + __ .!.1'!P.!!l.:_=_I!!l£'!.. __ ,---D~2.U>.:.:J£~.!---

Max Min nean nax Min Mean nax Min Mean 
-8.86 -8.91 -8.87 1-8.88 -8.28 -1l.15 9.1l2 -8.42 -8.16 
-8.81 -9.86 -8.84 I -8.83 -1l.33 -1l.12 8.83 -9.42 -9.97 
-1l.76 -9.81 -9. 19 1-8 .13 -9.53 -1l.22 -8.1l7 -8.67 -9.\7 
-8.16 -8.76 -8.16 I -8.18 -8.83 -8.31J -8.12 -1l.51 -1l.23 

I 
1 

I 

I 
I 
I 
I 
I 
I 

-1l.16 -8.91 -8.81 -8.83 -8.63 
I 

-1l.19 8.83 -8.67 -8.16 

-I.U -8.94 
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214 K. SHIRASA W A et al. 

Table 4 Observations of meteorological and ice conditions at Kleye Strait, Chaivo during 
the period from 11 January to 22 March 1993. 

Observation Period Sampling interval 

Meteorological conditions 
Temperature at 0.6 and 1.8 m 
Humidity at 0.6 and 1.8 m 
Wind speed at 0.6 and 2.1 m 
Wind direction at 2.1 m 
Incoming solar radiation 
Reflected solar radiation 
Downward long-wave radiation 

Air/snow temperature 
at 0, 0.03, 0.06, 0.09, 0.12, 0.15, 
0.18,0.21,0.24,0.27,0.30,0.33, 
0.39, 0.43, 0.53 and 0.63 m above 
snow-ice interface 

Ice/water temperature 
at -0.10, -0.20, -0.30, -0.40, -0.425, 
-0.45, -0.475, -0.50, -0.525, -0.55, 
-0.575, -0.60, -0.625, -0.65, -0.675, 
-0.70 m below snow-ice interface 

11 Jan. - 22 Mar. 

11 Jan. - 11 Feb. 

11 Jan. - 11 Feb. 

30 min 
30 min 
30 min 
30 min 
30 min 
30 min 

2 h 

30 min 

1 h 

Table 5 Daily mean, mInImUm and maximum air temperatures and humidities at the 
heights of 60 and 180 em, wind speeds at heights of 60 and 210 em, and incoming 
and reflected solar radiation, under natural conditions during the 1993 winter 
experiment. 

January 1993 

Natural Area 

Air Temperature (deg.C] Humidity ~] 
He i ght: 60eM He i ght: 180eM He i ght: 60em He i ght: 180eM 

Date Max. Hin. Mean H ... Hin. Mean H ... Hin. Mean Hax. Hin. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 -16.70 -23.25 -20.70 -16.55 -23.25 -20.59 68.90 56.70 64.34 62. 00 49.00 
13 -17.50 -24.30 -21. 45 -17.45 -24.20 -21. 35 68.80 58.50 64.78 62.00 51. 00 
14 -17.10 -24.90 -21. 65 -16.90 -24. SO -21. 49 69.10 63.50 66.65 62.30 55.60 
15 -15.80 -28.25 -20.81 -15.80 -28.15 -20.85 78.40 63.00 70.63 66.60 56.10 
16 -16.95 -24.30 -21. 81 -16.55 -24.25 -21. 52 72.50 67.60 70.69 65.80 56.40 
17 -15.50 -24.85 -21.18 -15.30 -24.85 -20.88 80.00 67.10 73.97 73.20 57. 00 
18 -17.05 -25.00 -20.77 -16.20 -24.85 -20.42 80.30 71. 50 76.44 73.30 64.40 
19 -16.35 -27.25 -22.96 -15.65 -27.35 -22.74 81. 50 68.30 72.62 74.90 60.60 
20 -16.75 -26.85 -23.66 -15.25 -26.85 -23.16 76.00 65.10 70.11 68.30 60.10 
21 -17.35 -26.75 -21. 58 -17.50 -26. 70 -21. 56 79.00 69.40 73.28 71. 90 61. 80 
22 -17.10 -25.50 -20.77 -17.20 -25.50 -20.66 77.30 65.40 73. 01 70.40 58.60 
23 -14.40 -29.50 -22.96 -14.15 -29.30 -22.15 75.30 54.70 69.34 68.10 47.90 
24 -11. 55 -22.30 -17. 51 -10.65 -21. 25 -16.78 79.60 58.50 72.20 70.50 51. 20 
25 -15.40 -26.65 -21. 76 -12.65 -26.65 -20.92 81. 30 59.60 70.55 72.60 43.60 
26 -9.55 -26.95 -14.66 -9.45 -26.95 -14.58 85.40 68.00 79.50 79.40 60.40 
27 -8.55 -15.10 -11. 55 -8.50 -14.75 -11.44 91. 10 84.70 87.25 86.80 79.70 
28 -1. 55 -6.40 -2.61 -1. 40 -6.25 -2.48 97.00 93.20 95.97 95.40 89.20 
29 -1. 60 -3.35 -2.32 -1. 45 -3.20 -2.14 97.10 92.80 95.40 96.10 89.30 
30 -2.90 -5.25 -3.98 -2.70 -5.05 -3.75 95.70 93.60 94.66 93.70 90.10 
31 -4.95 -19.75 -8.58 -4.75 -19.20 -8.39 93.60 79.30 89.46 90.10 72.40 

Honth -1. 55 -29.50 -17.16 -1. 40 -29.30 -16.88 97.10 54.70 76.54 96.10 43.60 

Mean 

57.17 
57.61 
59.35 
63.59 
62.96 
66.80 
6S.68 
65. SI 
63.63 
65.96 
65.94 
61. 85 
64.84 
62.43 
73.16 
82.08 
93.65 
93.83 
92.20 
84.65 
70.36 

• IncoliPlete time series data sets. 
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January 1993 

Natura J Area 

Sol ar Radiat ion Wind 
Incomine Reflected Speed -.lm/s] Direction 

Max. Cumulative Max. Cumu I at i VB He i ght: 60cm Height:210cm He i ght: 210cm 
Date kW/nfl [MJ/rrll [kW/rrlJ [HJ/rrll Max. Mean Max. Mean Host f reQuant 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 0.24 4.13 0.22 3.74 7.4S 4.76 8. 00 5.29 WNW 
13 0.23 3.99 0.21 3.57 6.66 4.25 7.19 4.77 WNW 
14 0.23 3.93 0.21 3.48 6.2S 3.51 6.73 4. 02 WNW 
15 0.25 4.25 0.22 3.88 4.87 2.93 5.38 3.37 NW 
16 0.23 4.08 0.23 3.92 3.52 2.29 4.00 2.77 WNW 
17 0.2S 4.11 0.24 3.93 2.91 1. 50 3.20 1. 92 WNW 
18 0.22 3.55 0.19 3.14 2.45 0.97 • 2.5S 1. 07 • WNW • 
19 0.25 4.28 0.23 3.95 1. 28 0.75 1.12 0.68 • N • 20 0.28 4.87 0.25 4.34 1. 28 0.89 1. 92 0.82 • WNW • 
21 0.26 4.03 0.24 3.65 3.88 2.12 4.11 2.33 WNW 
22 0.27 4.87 0.26 4.53 5.48 2.92 5.82 3.27 NW 
23 0.24 4.45 0.24 4.35 1. 73 1. 02 2.64 1. 51 • WNW • 24 0.26 4.41 0.24 4.10 3.47 1. 53 4.41 2.01 • S • 25 0.26 4.79 0.25 4.57 1. 62 0.71 • 2.10 0.97 • NW • 
26 0.17 3.34 0.15 2.78 6.32 3.59 • 7.50 4.27 • SSE • 
27 0.19 3.39 0.16 2.84 6.37 3.64 6.39 3.85 • NE • 28 0.19 3.48 0.16 2.96 9.60 5.99 11.28 6.93 ESE 
29 0.22 3.81 0.20 3.23 8.96 6.09 9.05 6.67 ENE 
30 0.21 3.78 0.18 3.22 9.12 6.21 9.43 8.21 NNE 
31 0.22 3.83 0.20 3.27 4.01 2.29 7.78 5.53 NNE 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 0 a 0 0 0 0 0 0 0 0 0 0 0 33 15 0 48 
13 0 0 0 0 0 0 0 0 0 0 0 0 1 35 12 0 48 
14 0 0 0 0 0 0 0 0 0 0 0 0 3 30 15 0 48 
15 0 0 0 0 0 0 0 0 0 0 0 0 0 13 31 4 48 
16 0 0 0 0 0 0 0 0 0 0 0 0 0 24 22 2 48 
17 8 10 1 0 0 0 0 0 0 0 0 0 0 15 13 1 48 
18 2 0 0 0 0 0 0 0 0 0 0 0 3 18 13 4 38 • 
19 8 1 3 2 3 4 2 1 0 0 0 2 5 5 4 2 42 • 
20 1 0 0 1 1 0 0 1 0 0 0 0 3 17 11 7 42 • 
21 0 0 0 0 0 0 0 0 0 0 0 0 3 20 18 7 48 
22 1 0 0 0 0 a 0 0 0 0 0 0 a 4 39 4 48 
23 a 1 3 2 1 5 3 4 4 2 0 0 5 9 4 3 46 • 
24 3 1 1 4 2 1 3 4 8 4 0 0 3 3 6 4 47 • 
25 7 2 0 0 0 0 0 0 0 0 0 0 2 10 16 4 41 • 
26 2 1 1 1 0 0 1 20 11 0 0 0 0 2 1 7 47 • 
27 3 14 27 1 a a 0 0 a 0 a 0 1 0 0 1 47 • 
28 0 0 1 1 a 19 14 13 a 0 0 0 0 a 0 0 48 
29 a a 15 20 7 6 a 0 a a 0 a a a 0 a 48 
30 3 31 14 a a a 0 a a a a a a a a a 48 
31 9 33 a a a 0 a 0 a a a a a a 2 4 48 

TOTAL 47 94 66 32 14 35 23 43 23 6 a 2 29 236 222 54 926 

• Incomplete time series data sets. 
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February 1993 

Natura I Area 

Air Temperature de,. C Huruidity LJJ 
He i gnt: 60em Heignt:180eo He i ght: 60em He i ,ht: 180eo 

Date Hax. Hi n. Mean Max. Hin. Mean Max. Hi n. Mean Hax. Mi n. Mean 
1 -11.35 -23.00 -17.79 -11. 30 -22.65 -17.48 83.80 64.30 74.40 76.50 57.30 67.48 
2 -14.15 -28.80 -22.51 -14.00 -28.75 -21.85 78.10 55.60 70.58 70.70 48.50 62.53 
3 -14.10 -29.80 -21. 66 -14.05 -29.65 -21. 34 86.90 67.90 77.17 81. DO 55.20 69.77 
4 -15.25 -23.35 -18.22 -15.20 -22.80 -18.02 79.40 61. 20 71. 03 72.10 53.50 63.71 
5 -10.05 -23.70 -18.08 -9.45 -23.00 -18.98 82.50 59.80 71.81 74.80 48.90 83.19 
6 -14.60 -21.10 -17.66 -14.60 -20.80 -17.54 83.60 62. DO 72.63 76.70 55. DO 65.56 
7 -14.70 -20.60 -17.53 -14.75 -20.45 -17.49 78.50 65.80 72.56 71. 40 59. DO 65.62 
8 -13.30 -25.10 -17.78 -13.30 -24.55 -17.62 75.60 58.60 68.06 69.10 51. 50 60.75 
9 -10.60 -15.55 -12.63 -10.55 -15.40 -12.55 81. 20 66.50 73.89 74.80 60. DO 67.06 

10 -9.65 -20.05 -14.77 -9.60 -19.65 -14.48 76.60 62.60 69.03 69.20 55.80 81. 93 
11 -8.75 -18.85 -14.13 -8.70 -18.50 -13.72 80.70 62.30 71. 30 74.30 55.70 63.96 
12 -9.60 -22.25 -17.45 -8.35 -21. 55 -16.95 83.20 63.80 77.31 76.10 50.10 70.10 
13 -11.15 -23.70 -18.18 -11.20 -23.45 -17.83 78.40 60.10 72.19 70.80 53.50 64.74 
14 -12.35 -24.85 -19.15 -12.40 -24.00 -18.66 74.70 52.90 64.87 68.10 46.10 57.14 
15 -13.20 -26.45 -20.77 -13.15 -25.20 -20.14 75.50 55.80 85.33 68.80 47.80 57.12 
16 -12.80 -27.25 -19.52 -12.85 -25.60 -19.14 78.50 54.50 69.03 71.50 47.40 61. 45 
17 -10.00 -27.45 -19.92 -9.90 -27.15 -19.12 69.50 45.90 60.43 62.00 37.80 51. 51 
18 -5.45 -27.15 -18.96 -4.85 -26.30 -18.16 80.20 38.90 66.34 73.10 32.30 58.43 
19 -10.20 -26.00 -20.01 -9.95 -25.90 -19.41 79.10 51. 50 68.79 70.80 44.50 60.04 
20 -12.30 -26.05 -19.44 -12.35 -26.00 -19.16 75.20 57.10 66.48 67.40 50.10 59.06 
21 -9.90 -20.80 -15.24 -9.85 -20.40 -15.00 73.40 56.40 66.30 66.10 49.10 59.03 
22 -8.30 -20.45 -12.97 -8.30 -20.05 -12.84 85.80 66.20 76.43 79.60 59.10 69.61 
23 -3.85 -9.25 -6.16 -3.65 -9.15 -5.97 95.10 85.00 92.43 92.10 78.80 88.02 
24 -6.50 -12,55 -8.70 -6.45 -12.10 -8.54 92.40 66.70 80.22 87.40 60.60 73.57 
25 -8.45 -23.20 -13.18 -8.55 -23.05 -12.97 79.00 80.20 71. 82 72.30 53.60 85.04 
26 -9.55 -24.75 -17.86 -9.40 -24.25 -17.38 80.00 55.40 69.63 72.60 47.80 62.00 
27 -3.60 -23.00 -14.88 -1. 55 -22.70 -14.00 78.90 38.00 65.74 71. 50 28.70 57.24 
28 -7.00 -25.00 -17.23 -5.30 -25.05 -16.66 78.60 50.60 69.21 71. 60 41. 80 61. 51 

Month -3.60 -29.80 -16.87 -1. 55 -29.65 -16.46 95.10 38.00 71. 25 92.10 28.70 63.83 

• IncolIPlete tilDe series data sets. 
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February 1993 

Natural Area 

Sol ar Radiation Wind 
IncoRlinl Ref iected Speed J mlsl Direction 

Max. Cumu I at ive Max. Cumulative He i ght: 60cm Height:210cm He i ,ht: 210clO 
Date [kWI nil [HJ/nlJ [kwl nI J [HJ/nI] Max. Mean Hall.. Mean M05t Frequent 

1 0.28 5.26 0.27 4.94 S.52 3.02 6.48 3.75 HW 
2 0.33 6.31 0.33 6.27 4.41 1. 89 4.81 2.41 • NW • 
3 0.22 4.10 0.20 3.59 3.33 1. 40 4.35 1. 93 • HHE • 
4 0.30 5.67 0.28 5.26 8.29 4.51 8.82 4.99 HW 
5 0.32 5.57 0.30 5.10 4.51 1. 93 5.22 2.63 • W • 
6 0.33 6.33 0.31 5.79 6.03 2.96 6.41 4.32 HHE 
7 0.35 6.57 0.31 5.74 7.12 4.80 7.56 5.19 HW 
8 0.33 5.69 0.29 4.92 7.99 4.66 8.59 5.08 HW 
9 0.35 6.60 0.30 5.84 7.51 5.69 8.09 6.16 HW 

10 0.38 7.79 0.35 7.17 4.43 2.97 4.97 3.47 NW 
11 0.36 7. 08 0.33 6.29 6.15 3.18 6.64 3.70 NW 
12 0.30 5.92 d.26 5. 05 2.70 1. 07 2.96 1. 64 • N • 
13 0.37 7.31 0.34 6.93 S.65 3.04 6.07 3.54 HW 
14 0.38 8.11 0.35 7.27 5.79 3.03 6.27 3.63 WNW. HW 
15 0.39 8.26 0.35 7.39 5.21 2.55 5.68 3.10 NW 
16 0.40 8.29 0.36 7.59 7.28 3.59 7.85 4.13 HW 
17 0.41 8.82 0.37 7.89 5.58 1. 92 6.06 2.49 • WHW. HW • 
18 0.40 8.68 0.37 7.84 3.10 0.99 • 3.54 1. 31 • HW • 
19 0.39 8.41 0.35 7.60 3.90 1.16 4.34 1. 45 • HNW • 
20 0.42 9.12 0.38 8.19 8.12 2.80 8.58 3.33 • NW • 
21 0.42 9.24 0.38 8.33 10.10 5.36 10.84 5.97 HW 
22 0.42 8.81 0.39 7.85 7.99 5.28 8.46 5.72 HW 
23 0.25 5.21 0.21 4.48 7.59 5.31 10.20 8.77 HNE 
24 0.45 9.61 0.44 9.27 5.19 3.24 9.22 6.74 HNE 
25 0.45 10.19 0.43 9.50 6.28 3.73 6.68 4.16 • NW • 
26 0.46 10.34 0.43 9.68 7.57 2.79 8.11 3.30 NW 
27 0.46 10.41 0.43 9.59 4.08 1. 45 4.47 1. 99 • NW • 28 0.47 10.80 0.44 9.91 2.78 0.87 3.08 1.16 • NHE • 

frequency of Wind Direction 

Oate N NNE HE EHE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL 
1 1 0 0 0 0 0 0 0 0 0 0 0 0 5 21 15 48 
2 3 0 1 0 0 0 0 0 0 0 0 0 1 15 17 7 44 • 3 8 13 2 1 0 2 0 0 0 0 0 0 4 4 3 9 46 • 4 1 0 0 0 0 0 0 0 0 0 0 0 0 10 20 17 48 
5 3 5 2 3 2 0 1 1 3 0 0 0 14 12 0 1 47 • 
6 12 15 0 0 0 0 0 0 0 0 0 0 0 0 8 13 48 
7 0 0 0 0 0 0 0 0 0 0 0 0 0 4 26 18 48 
8 0 0 0 0 0 0 0 0 0 0 0 0 0 5 27 16 48 
9 0 0 0 0 0 0 0 0 0 0 0 0 0 3 44 1 48 

10 1 0 0 0 0 0 0 0 0 0 0 0 3 8 26 10 48 
11 0 0 0 0 0 0 0 0 0 0 0 0 1 15 30 2 48 
12 IS 6 5 0 0 0 0 0 0 0 0 0 1 11 6 3 47 • 
13 2 0 0 0 0 0 0 0 0 0 0 0 0 9 28 9 48 
14 0 0 0 0 0 0 0 0 0 0 0 0 6 21 21 0 48 
15 0 0 0 0 0 0 0 0 0 0 0 0 10 18 19 1 48 
18 1 0 0 0 0 0 0 0 0 0 0 0 3 20 21 3 48 
11 3 1 0 1 1 0 0 0 0 0 0 0 2 17 17 3 45 • 
18 4 2 3 1 2 0 1 0 1 0 0 0 2 6 15 4 41 • 19 2 5 4 1 0 0 0 0 0 0 0 0 8 7 8 10 45 • 20 2 0 1 1 1 0 0 0 0 0 0 0 0 15 18 9 47 • 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 4 27 17 48 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 3 31 14 48 
23 8 28 0 0 0 0 0 0 0 0 0 0 0 0 1 11 48 
24 13 23 0 0 0 0 0 0 0 0 0 0 0 0 2 10 48 
25 1 0 0 0 0 0 0 0 0 0 0 0 0 3 24 19 47 • 
26 0 0 1 1 0 0 0 0 0 0 0 0 9 15 18 4 48 
27 3 4 1 1 2 0 0 0 1 0 0 0 3 11 14 3 43 • 28 8 11 3 2 1 1 0 0 0 0 0 0 1 4 4 10 45 • 

TOTAL 97 113 23 12 9 0 2 1 5 0 0 0 68 245 496 239 1313 

• Incomplete tille series data sets. 
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Harch 1993 

Natural Area 

Air Temperature [deg.C Humidity ~ 
H. i ght: 60cm Height:180cm He i ght: 60cm Height:180cm 

Date Max. Hin. Hean Max. Min. Hean Max. Hi n. Mean Max. Min. Hean 
I -8.40 -26.90 -17.72 -8.30 -26.35 -17.09 77.90 51. 00 66.63 69.80 44.60 58.41 
2 -4.60 -20.60 -12.93 -3.45 -19.50 -11.71 85.20 51.10 70.85 80.30 42.70 62.26 
3 -5.50 -15.35 -9.21 -5.55 -15.30 -8.98 91. 20 80.00 87.03 87.40 70.40 81. 09 
4 -14.95 -26.75 -19.36 -14.95 -25.35 -19.06 83.30 45.70 61. 88 74.80 35.50 52.77 
5 -9.85 -29.85 -17.98 -9.80 -29.35 -17.72 88.20 53.90 72.03 83.80 41. 70 64.84 
6 -8.30 -24.85 -12.75 -8.35 -24.70 -12.40 91. 60 75.70 85.86 87.40 68.30 80.77 
7 -5.50 -19.80 -11.88 -5.45 -19.50 -11. 49 86.30 54.60 71. 60 82.80 47.50 64.86 
8 -6.90 -24.90 -13.45 -6.95 -23.90 -12.95 84.30 56.00 76.81 77.90 46.00 69.89 
9 -4.85 -10.35 -7.45 -5.00 -9.85 -7.26 93.10 81. 60 87.11 89.70 75.10 81. 88 

10 -1. 15 -12.90 -6.50 -0.15 -II. 80 -5.85 93.80 74.90 87.85 90.40 65.10 82.94 
11 -6.55 -14.10 -9.11 -6.70 -13.65 -9.03 91. 30 71. 40 82.18 86.90 66.20 76.36 
12 -8.45 -15.15 -11.61 -8.65 -14.85 -11. 52 87.10 63.40 77.80 80.80 58.30 71. 52 
13 -9.05 -13.85 -11.73 -9.20 -13.50 -11.66 86.90 59.00 76.25 80.70 53.50 69.76 
14 -9.25 -13.35 -II. 36 -9.30 -13.30 -11.32 83.20 63.50 75.55 76.30 56.30 68.48 
15 -5.00 -11.75 -B.13 -4.75 -11.65 -7.97 94.70 7B. BO 90.36 90.10 B8.10 B3. B9 
16 -3.00 -5.65 -4.41 -3.00 -5.45 -4.22 95.30 93.90 94.96 91. 80 86.40 90.27 
17 -5.45 -11. 75 -7.48 -5.45 -11.50 -7.29 94.80 69.60 85.55 90.90 62.70 78.09 
18 -5.70 -12.00 -8.47 -5.65 -11. 75 -8.36 83.30 65.50 75.01 76.00 58.60 68.39 
19 -3.15 -18.15 -8.92 -3.20 -18.15 -8.74 86.10 49.90 70.06 79.60 44.70 63.58 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3D 
31 

Month -1. IS -29.85 -11.08 -0.15 -29.35 -10.77 95.30 45.70 78.70 91. 80 35.50 72.10 

• Incomplete time series data sets. 
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Hareh 1993 

Natura I Area 

Solar Rad i a t i on Wi nd 
Jncomjn, Ret leeted Speed -.lml,) Direction 

t-;"ax. Cumulat ive Max. Cumulative He i ght: SOCnI He i ght: 210e. Heieht:210e. 
Date [kW/nI] [HJ / nI [kW/nI] [MJ/nI] Max. Mean Max. Mean Host Frequent 

I 0.47 10.97 0.44 9.99 5. B7 2.36 6.42 2. B6 NW 
2 0.47 10. BB 0.44 9.93 4.64 I. 7B 5.24 2.3B NNE 
3 0.22 4.58 0.34 6.4B 7.16 2.46 10.19 4.00 • ENE • 
4 0.50 II. 75 0.46 10.59 B.59 4.67 9.20 5.31 ENE 
5 0.49 10.67 0.45 9.49 6.41 3.46 7.46 4.10 S 
6 0.41 9.25 0.36 8.06 4.91 2.79 • 5.BO 3.56 • E • 
7 0.51 12.27 0.4B 11.10 7.93 3.3B 8.49 4.02 • E • B 0.52 12.32 0.4B 11. 47 6. BB 3.10 B.2B 4.07 • S • 9 0.58 13.19 0.53 11. B1 7. B1 5.13 B.99 6.04 S 

10 0.46 9.59 0.41 6.61 4.56 I. 56 4.66 2.23 ENE, S 
11 0.47 10.09 0.43 8.86 5.94 2.35 6.28 3.76 E 
12 0.46 10.23 0.41 8.76 4.04 I. 94 4.31 2.94 ESE 
13 0.50 II. 55 0.46 10.21 6.44 2.79 6.81 5.00 ESE 
14 0.43 10.07 0.37 8.58 5.92 3.40 9.93 7.49 ESE 
15 0.39 6.61 0.33 7.16 6.91 5.18 12.69 10.15 ESE 
16 O. CC 8.36 0.36 7.01 9.80 7.27 10.86 9.36 ESE 
17 0.60 14.24 0.54 12.61 9.82 7.15 10.36 8.54 ESE, SE 
18 0.63 12.95 0.51 10.54 9.91 5.10 II. 12 8.14 SE 
19 0.60 15.57 0.54 13.65 5.69 2.35 • 6.39 3.80 • SE • 20 0.61 15.51 
21 0.61 15.70 
22 0.62 15.22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL 
I 8 7 2 0 2 0 I 0 0 0 0 0 0 2 18 B 48 
2 9 26 0 2 0 0 0 5 I 0 0 0 0 I 0 4 48 
3 2 6 6 23 5 1 2 0 0 0 0 0 0 0 0 0 45 • 
4 0 0 0 21 18 1 I 0 1 0 0 0 0 0 0 0 48 
5 0 0 0 I 6 9 4 3 25 0 0 0 0 0 0 0 48 
6 0 0 0 0 10 8 6 7 4 4 1 2 2 0 0 0 44 • 
7 0 0 0 17 20 6 I 1 0 0 0 0 0 0 0 0 45 • 
8 0 0 0 0 1 9 6 1 26 0 0 0 0 0 0 0 43 • 
9 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0 48 

10 0 2 2 14 2 5 5 4 14 0 0 0 0 0 0 0 48 
11 0 0 0 10 18 12 2 1 1 2 1 0 1 0 0 0 48 
12 0 0 0 0 0 35 I 1 3 4 2 1 1 0 0 0 48 
13 0 0 0 0 0 37 5 3 1 a 2 0 0 0 0 0 48 
14 0 0 0 0 0 46 2 0 0 0 0 0 0 0 0 0 48 
15 0 0 0 0 0 41 I 0 0 0 0 0 0 0 0 0 48 
16 0 0 0 0 0 41 5 0 1 1 0 0 0 0 0 0 48 
17 0 0 0 0 0 11 11 6 5 8 7 0 0 0 0 0 48 
18 0 0 0 0 0 1 42 4 1 0 0 0 0 0 0 0 48 
19 0 0 0 0 0 I 34 1 2 0 5 3 0 0 0 0 46 • 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 19 41 10 94 82 270 129 37 133 19 18 6 4 3 18 12 895 

• Incomplete time series data sets. 
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Table 6 Daily mean, minimum and maximum air/snow temperatures at the snow-ice 
interface (0 cm) and at heights of 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 39, 43, 53 and 
63 cm above the snow-ice interface under natural conditions during the 1993 
winter experiment. 

Chaivo Bav 
J a nu a r V 1 993 
Natural Area (Recording Interval 38 .in) 

Ai r 
Te.per.ture 

(degrees CI 

Air 
Te.pereture 

(degree" CI (dearees CI 

Air 
Te.perature 

(dearees C) 
Oate f-- __ ~l\l.Jll:..._!1..3.E!!. __ +--.!!~i.JI!!.t-'-Jil.'<!'--_l---H...!!i.Il!>!L-~£!..--t_--!!.~.2~...t..:._~tc~ __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
1 1 
2 I 
3 
4 
5 
6 
7 
8 
9 

U 
11 
12 -16.45 -23.73 -21.il7 1-16.46 -23.74 -21.il9 1-16.4il -23.73 -21.11 16.45 -23.73 -21. III 
13 -17.16 -24.98 -21.861-17.16 -24.99 -21.881- 17 . 16 -25.il4 -21.91 r 17 . 21 -24.98 -21.89 
14 -16.9il -25.54 -2~.il7 1-16.91 -25.54 -22.il91-16.91 -25.54 -22. 12 1- I 6.95 -25.54 -22.1\ 
15 -14.95 -23.83 -21.191-14.911 -23.84 -21. 2 I 1- I 4. 85 -23.88 -21.241-15.115 -23.83 -21.25 
16 -16.35 -24.93 -22.24 1-16.36 -24.94 -22.26 1-16.311 -24.94 -22.291-16.411 -24.88 -22.29 
17 -14.35 -25.49 -21. 49 1-14.25 -25.54 -21.511 1-14.45 -25.54 -21.55 (14.65 -25.49 -21.56 
18 -15.711 -26.84 -21.13 1-15.76 -27.1111 -21.111 1-15.75 -27.24 -21.19 1-15.911 -27.19 -21.211 
19 -13.79 -28.111 -23.411 1-13.35 -28.111 -23.391-13.59 -28.1B -23.45 r13.59 -28.IlB -23.49 
2B -13.24 -28.BB -23.9B 1-13.B5 -28.2B -23.96 1-13.44 -28.4B -24.131-13.29 -28.3B -24.17 
21 -16.711 -27.54 -21.881-18.61 -27.5B -21.821-16.55 -27.54 -21.81 1-16.75 -27.44 -21.79 
22 -16.25 -27.24 -21.15 1-18.21 -27.5B -21.18 1-16.15 -27.75 -21.22 1-18.35 -27.79 -21.24 
23 -11. 48 -311.4B -23. 15 1- 1 1.69 -311.46 -23.3B 1-12.39 -3B.51 -23.521-12.29 -3B.411 -23.55 
24 -9.B3 -23.48 -18.42 1-9.48 -23.58 -18.58 1-9.78 -23.98 -18.77 1-9.83 -24.18 -18.83 
25 -12.B9 -27.69 -22.26 r12.19 -27.75 -22.33 r12.29 -27.75 -22.5B 1-12.34 -27.69 -22.55 
26 -9.83 -27.69 -14.8B I -9.83 -27.711 -14.79 I -9.88 -27.7B -14.781 -9.93 -27.64 -14.82 
27 -8.62 -16.711 -11.8B I -8.63 -16.88 -11.811 I -8.62 -17.111 -11.82 I -8.62 -17.116 -11.85 
28 -B.85 -6.37 -2.561 -B.8B -6.37 -2.56 i -1l.8B -6.37 -2.57 i -1.1111 -6.42 -2.65 
29 -1. B8 -3.51 -2.31 I -1.BB -3.51 -2.31 I -1. liB -3.56 -2.33 I -1.115 -3.61 -2.39 
3B -3.15 -5.41 -4.B8 I -3.16 -5.37 -4. B6 I -3.15 -5.41 -4.118 I -3.211 -5.46 -4. 13 
31 -5.11 -21.22 -8.84 -5.117 -21.48 -8.85 -5. 11 -21.72 -8.9B -5.16 -21.82 -8.96 

I I I 
~ontt -B.85 -311.411 -17.48 I -B.8B -311.46 -17.511 I -8.811 -311.51 -17.56 I -1.1111 -311.411 -17.59 

(degrees C) (degrees CI (dearees CI (dearees C) 
nate ___ ~l\l.Jll:"'_;!.3.E!!. __ + __ .!!~i.JI!!.t_'_.1.!!.£.!I __ -l ___ H..'1i.Il!>!':..._ST£!.. __ ~ __ !!~.2hl..:._gic.!' __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
1 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 -16.5B -23.73 -21.14 r16.49 -23.73 -21.151-16.51 -23.74 -21. 19 r16.57 -23.75 -21.19 
13 -17.25 -25. B4 -21. 931-17.25 -25.83 -21.941-17.26 -25.B4 -21.981-17.27 -25.85 -21.97 
14 -16.95 -25.54 -22.151-17.BB -25.53 -22.161-17 .BI -25.59 -22.2B 1-17.82 -25.56 -22.2B 
15 -15.119 -23.88 -21.3B 1-15.14 -23.93 -21.31 1-15.16 -23.99 -21. 36 1-15.16 -24.IIB -21.35 
16 -16.35 -24.94 -22.321-18.39 -24.93 -22.331- 18 . 41 -24.94 -22.36

1
-16.37 -24.9B -22.35 

17 -U.64 -25.49 -21.68 1-14.89 -25.43 -21. 61 1-14.65 -25.49 -21.61 1-14.86 -25.41 -21. 68 
18 16.IB -27.28 -21.23 rI6.34 -27.19 -21. 27 1-15.86 -27.38 -21.23 r15.81 -27.21 -21.22 
19 -13.94 -27.95 -23.54 I- I 3.98 -27.89 -23.571-13.45 -27.95 -23.531-13.55 -27.87 -23.51 
211 -13.84 -28.35 -24.281-13.98 -28.35 -24.341-13.6B -28.4B -24.331-13.65 -28.32 -24.34 
21 -16.811 -27.5B -21.78 L16.59 -27.44 -21.76 1-16.56 -27.45 -21.76 1-16.52 -27.42 -21.72 
22 -16.411 -27.9B -21.281-16.44 -27.94 -21. 3B 1-16.46 -28.IB -21.341-16.47 -28.12 -21.34 
23 -12.98 -311.41 -23.67 1-13.28 -311.35 -23.73 1-13.1111 -311.41 -23.75 1-13.311 -311.33 -23.78 
24 -9.97 -24.39 -18.93 I-I B. 17 -24.48 -18.98 I -9.74 -24.59 -19.BI 1-9.84 -24.65 -19.114 
25 -12.53 -27.7B -22.651-12.68 -27.69 -22.7B 1-12.19 -27.711 -22.69 1- I 2.25 -27.62 -22.69 
26 -9.92 -27.611 -14.79 I -9.92 -27.59 -\4.81 I -9.94 -27.611 -14.81 I -9.94 -27.57 -\4.79 
27 -8.61 -17.111 -11.83 1-8.61 -17.15 -11.84 I -8.58 -17.16 -11.82: -8.58 -17.17 -II. 81 
28 -11.83 -6.411 -2.611: -1.113 -6.411 -2.64: -1.1111 -6.37 -2.66 I -I.IB -6.42 -2.73 
29 -I. 13 -3.59 -2.37 I -I. 13 -3.59 -2.39 1-1.16 -3.61 -2.41 I -1.25 -3.61 -2.48 
3B -3.14 -5.411 -4.119 I -3.14 -5.45 -4.1111 -3.16 -5.42 -4.11 1-3.16 -5.47 -4. II 
31 -5.111 -21.97 -8.96 i -5. III -22.12 -8.99 i -5.12 -22.38 -9.112 i -5.12 -22.59 -9.113 

I I I 
Mont -11.83 -311.41 -17.62 1-1.113 -311.35 -17.65 I -1.1l1l -311.41 -17.66 I -I.IB -3B.33 -17.66 



Sakhalin Sea Ice Studies 

Chaivo Bay 
January 1993 
Natural Area (Recording Interval 31 ain) 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 

!tont t 

Oat .. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
21 
28 
29 
38 
31 

ItontJ1 

Ai r 
Temperature 

Air 
TeMperature 

Air 
Temperature 

Snow 
Te.perature 

(degrees C) (degr .... s C) (degrees C) (degrees C) 
__ Ii!'.iQ..h.!,-_~IS!. __ + __ l!!..iJ!!!..t-'_-'.!!.~ __ --i ___ H-!!.Lll!'i=-_!2.£!!.. __ t- __ !!'!l.!l'!J~_l~c..!' __ 
Max Min Mean Max Min Mean Max Min Mean Max Min Mean 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-16.53 -23.82 -21.26 1 16.45 -23.78 -21.24 16.52 -23.86 -21.33 :-15.76 -21. 59 -19.58 
-17.28 -25.13 -22.861-17.28 -25.88 -22.84 r17.27 -25.11 -22.14 1-16.81 -23.15 -28.71 
-17.83 -25.63 -22.281-16.95 -25.64 -22.261-17.82 -25.67 -22.361-16.66 -23.85 -21. 13 
-15.12 -24.13 -21.421-15.85 -24.88 -21.481-15.86 -24.21 -21.581-15.61 -22.55 -28.51 
-16.33 -24.98 -22.48 1-16.28 -24.93 -22.38 1-16. 17 -25.81 -22.43 :-15.91 -23.18 -21. 88 
-\4 .5\ -25.43 -2\ .62 \-14.65 -25.33 -21.56 \-14.66 -25.37 -21.57

1
-14.65 -23.38 -19.12 

-16.87 -27.19 -21.22 1-15.88 -26.94 -21.14 1-15.56 -26.57 -21.81 1-12.59 -19.18 -16.39 
-13.41 -27.98 -23.511-13.49 -27.74 -23.441-13.25 -27.53 -23.29 1-13.89 -28.64 -17.94 
-13.41 -28.311 -24.31 1-13.54 -28.114 -24.271-13.85 -27.78 -24.221-13.45 -21.24 -18.94 
-16.33 -27.58 -21.751-16.211 -27.39 -21.681-16.112 -27.38 -21.651-13.65 -2 I. 49 -17.97 
-16.38 -28.211 -21.41 1-16.25 -28.119 -21.37 1-16.27 -27.98 -21. 44 :-15.11 -2 I. 34 -18.12 
-13.21 -38.36 -23.75 :-13.54 -311.25 -23.75 :-13.811 -38.119 -23.79 .-14.88 -23.211 -19.57 
-9.43 -24.73 -19.88 1-9.68 -24.68 -19. 117 .-111. 1 3 -24.56 -19.12 1-11.18 -19.68 -16.35 

-12.15 -27.611 -22.67 rI2.44 -27.44 -22.62 1-12.38 -27.28 -22.571-12.64 -21.59 -18.38 
-111.114 -27.55 -14.84 I -9.98 -27.39 -\4.791-111.88 -27.23 -14.76 I -9.73 -21.19 -12.94 
-8.63 -17.28 -11.86 I -8.62 -17.211 -11.88 I -8.53 -17.17 -1 I. 78 I -8.12 -12.44 -9.97 
-1.53 -6.46 -2.93 I -I. 95 -8.67 -3.39 I -2.79 -7.87 -4.16 1-3.98 -7.97 -4.88 
-I. 43 -3.85 -2.811 : -2.311 -3.96 -3.27 : -3.35 -4.811 -3.81 : -3.911 -4.35 -4.12 
-3.24 -5.51 -4.19 I -3.211 -5.31 - •. 118 I -3.58 -4.65 -4.811 1 -3.69 -4.25 -3.96 
-5.28 -22.67 -9.88 -4.66 -19.96 -8.87 -4.55 -13.55 -6.25 -4.25 -7.72 -4.88 

I I I 
-1.43 -38.36 -17.72 I -1.95 -38.25 -17.68 I -2.79 -38.119 -17.66 I -3.69 -23.85 -15.32 

Snow Snow Snow Snow/Ice 
Te.perature Te.perature Te.perature le.perature 

(degr .. es C) (d .. gr .... s C) (d .. gr .... s C) (degr .... s C) 
___ Ii!' .ii!l.! '-__ 9S!. __ + __ l!!..iJ! !!..t-, __ §.«.!' __ -1-- _H-!!.L1l!' i =- _ ..J.£!!.. __ ~ __ !!'!l.!l'!J":' __ !!.c..!' __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I I I , I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

-13.71 -17.37 -16.118 ~11.58 -13.99 -12.91 
I 
I -7.82 -18.68 -9.68 -5.311 -8.52 -7. 45 

-14.71 -18.93 -17.271-12.63 -15.49 -\4.27 1-111.'8 -11.98 -I I. 15 -8.51 -9.62 -9.118 
-14.81 -19.58 -17.79 1-12.88 -16.119 -14.91l 1-111.93 -12.53 -11.92 -9.41 -111.17 -9.85 
-14. II -18.73 -11.34 1-12.53 -'5.64 - \4 . 62 1-18. 78 -'2.43 -1'.86 -9.31 -'II. '7 -9.87 
-14.28 -19.118 -17.72\-12.63 -15.89 -14.91 :-'11.93 -12.73 -12.111 -9.52 -111.42 -\B.1I7 
-'3.86 -19.18 -16.17 1-11.68 -'5.94 -13.85 1-111.33 -12.78 -, \. 54 -9.22 -111.52 -9.83 
-'1.55 -15.72 -13.921-111.48 -'3.33 -12.111 1-9.32 -11.113 -111.23 -8.36 -9.37 -8.87 
-12.211 -'8.81 -15 .1l5 1-11.113 -14.14 -12.85 I -9.12 -11. 38 -18.64 -8.62 -9.47 -9.113 
-12.55 -17.32 -15.821-11.33 -'4.54 -13.441 -9.97 -11.68 -11.86 -8.92 -9.67 -9.34 
-12.55 -17.37 -15.15 1-11.38 -14.59 -13.11 1-111.88 -11.83 -11.83 -8.92 -9.87 -9.47 
-13.81 -17.27 -14.91 :-11.43 -14.44 -12.78: -9.87 -11. 58 -18.58 -8.72 -9.57 -9.83 
-12.96 -18.68 -16.48 1-11.73 -15.54 -14.111 1-111.48 -12.53 -11.63 -9.31 -18.32 -9.84 
-1 I. 88 -16.27 -IA.86 1-111.28 -13.89 -12.35 I -9.47 -11.53 -18.63 -8.12 -9.82 -9.33 
-12.08 -11.42 -15.38 .... 0.98 -14.64 -13.1111 -9.82 -11 .83 -18.93 -8.92 -9.82 -9.36 
-9.04 -11.32 -11.71 I -0.51 -14.64 -111.731-1.91 -\ 1.93 -9.64 -7.5\ -9.97 -8.73 
-1.74 -IB.411 -9.9\ I -1.31 -9.22 -8.2\ 1-6.9\ -8.\2 -7.5B -6.46 -7.46 -6.98 
-4.47 -7.79 -5.23: -4.66 -7.42 -5.45: -4.8\ -6.86 -5.57 -4.85 -6.4\ -5.55 
-4.82 -4.47 -4.24 1 -4.\\ -4.61 -'.36 I -4.16 -4.81 -4.45 -4.15 -4.80 -'.47 
-3.82 -4.82 -3.95 1-3.86 -4.11 -3.96 I -3.85 -4.16 -3.98 -3.75 -'.15 -3.95 
-4.87 -5.88 -4.431-3.91 -4.81 -'.11 i -3.88 -4.85 -3.87 i -3.65 -3.75 -3.69 

I I 
-3.82 -19.58 -13.87 1-3.86 -16.119 -11.38 1-3.80 -12.78 -9.49 -3.65 - \B. 52 -8.19 

221 



222 K. SHlRASA W A et al. 

Cha i vo Sav 
Februarv 1993 
Natural Area (Recordinp Interval 39 .in) 

(dearees C) 

Ai f 
Tellperature 

(dearees C) 

Air 
Tellperature 

(degrees C) 

Air 
Te.perature 

(dearees C) 
Date f- __ ~..L~h-1:..._'!.3J;!. __ .L __ l!!!..i.ih.t...!_..E1.'!.!' ___ .L __ HJ!.L1l!>1'-_!3.£'!.. __ L __ !!.'!J.ltt!..t..:._ll!.c..!' __ 

Max Min Mean I Max Min Mean I Max Min Mean I Max Min Mean 
I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
II 
12 
13 
14 
15 
16 
t7 
18 
19 
28 
21 
22 
23 
24 
25 
28 
27 
28 

Monti 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I iii 
II 
12 
13 
14 
IS 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 

!1ontl 

-11iI.83 -24. iii 3 -18.19 -11iI.74 -24.19 -18.22 11iI.63 -24.28 
-13.1i19 -31i1.25 -23.64 :-13.1i15 -31i1.41 -23.83 ~12.94 -31i1.61 
-14.19 -31. iii 6 -21.85 1-14.15 -31.16 -21.82 r1C.15 -31.26 
-14.78 -24.23 -18.561-14.65 -24.34 -18.59 r1C.68 -24.48 
-18.1i18 -27.liI4 -19.251-11iI.1i18 -27.61i1 -19.421-18.13 -28.28 
-13.24 -21.87 -17.781-13.111 -21.98 -17.77 1-12.79 -22.12 
-13.64 -21.32 -17.66 1-13.68 -21.33 -17.67 1-13.44 -21.42 
-12.84 -26.79 -18.17 12.79 -27. I iii -18.24 '-12.64 -27.39 
-9.88 -15.95 -12.74 -9.88 -16.81 -12.76 -9.83 -16.85 
-8.87 -28.97 -14.99 -7.98 -21.88 -15.85 -7. 87 -21. 22 
-7.92 -28.87 -14.68 -7.93 -28.27 -14.69 -7.87 -28.47 

I 

-7.92 -31.88 -\7.95 -7.93 -31. 18 -18.81 -7.87 -31. 28 

-18.26 !-11iI.98 -24.38 18.37 
-24.1i17 :-13.29 -31i1.61 -24.28 
-21.85 1-14.14 -31.21 -21. 98 
-18.631-14.88 -24.48 -18.67 
-19.621-11iI.23 -28.211 -19.78 
-17.77 1-13.29 -22.87 -17.85 
-17.67 1-13.74 -21.37 -17.73 
-18.31 :-12.89 -27.49 -18.37 
-12.71 1-18.83 -16.85 
-15.13 1-8.22 -21.27 
-14.78 I -8.12 -28.57 

I 
I 
I 
I 
I 
I 
I 

-18.88 -8.12 -31. 21 

Air 
Temperature 

-12.81 
-15.26 
-14.88 

-18.16 

(degrees C) (deJLrees C) (degrees C) (degrees C) 
f- __ ~..L~h-1:"'_;!.3J;!. __ + __ l!!!..i.ih.t...!_.1!'!.!' __ -l ___ H..!'.L1l!>1'-_V.£'!!. __ ~ __ !!.'!J.ltI!..t..:._g!.c..!' __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
-18.92 24.44 -18.48 1-18.97 24.48 -18.43

1
-1liI.94 -24.59 -18.49

1
-11.89 -24.65 -18.53 

13.33 -38.71 -24.34 1-13.48 -38.76 -24.43 1-13.58 -38.91 -24.56 1-13.65 -38.83 -24.61 
-14.14 -31. 22 -21.98rl4·18 -31. 16 -21.91i1 r14.1liI -31.16 -21.831-14.11 -38.98 -21.78 
-15.liI4 -24.69 -18.81 1-15.84 -24.68 -18.831-14.98 -24.74 -18.821-14.86 -24.95 -18.91 
-\8.22 -28.71 -19.931-18.32 -28.75 -211l.811 l-ll1l. 34 -28. 9 iii -211.1131-111.29 -29.12 -211.13 
-12.93 -22.28 -17.86 1-13.18 -22.27 -\7.92 1-13.25 -22.28 -17.91 1-12.65 -22.39 -17.91 
-13.53 -21. 47 -\7.75 :-13.68 -21. 52 -\7.79 '-13.85 -21.48 -\7.79 '-13.55 -21.59 -17.79 
-12.63 -27.911 -18.52 1-12.83 -27.99 -18.57 1- 12 . 95 -28.28 -18.55 12.81i1 -28.57 -18.66 

18.12 -16.28 -12.981 -9.87 -16.19 -12.84 -9.89 -16.16 -12.83 -9.99 -16.22 -12.89 
-7.91 -21.42 -15.29 I -8.1i16 -21. 47 -15.32 -8.83 -21.58 -15.48 -8.18 -21.69 -15.51 
-7.96 -28.77 -14.93 1-8.86 -21i1.81 -14.98 -8. 18 -21i1.98 -15.86 -8.13 -21.89 -15.12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

-7.91 -31.22 -18.24 I -8.86 -31.16 -18.21 I -8.83 -31.16 -18.38 I -8.13 -38.98 -18.35 



Sakhalin Sea Ice Studies 

Chsivo Bav 
Februar V 1993 
Natural Area (Recording Interval 38 .in) 

Da\e 

I 
2 
3 
4 
5 
6 
7 
8 
9 

lB 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 

Mont 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

MonU 

Air 
le.perature 

Snow 
Te.perature 

(degrees C) (degrees C) (dearees C) (d C) egrees 
___ ~l.lI!>.!.~_~IJ<~ __ 1. __ ll!!..i.ll!!.~_--1~'L!' __ .. .L __ l!!l.lI!>!.'-_!..?.£'!.. __ L __ !:!<U.!I.hl~-l~c..! __ 

Max Min Mean I Max Min Mean I Max Min Mean I Max Min Mean 
11.1l4 

-13.36 
-14.11 

14.77 
-Ill. 59 
-12.71l 
-13.51 
-12.7B 
-Ill. 04 
-8.17 
-8.12 

-9.12 

24.83 18.66 10.68 -23.88 -17.55 8.73 -21l.64 -13.83, 7.16 -13.1l9 
-31l.47 -24.61l ~13.74 -27.29 -23.26 ~13.85 -21.19 -18.29 ,-Ill. 78 -14.1l1l 
-3B.67 -21.72 r12.59 -27.84 -19.80 r10.33 -20.99 -15.35, -8.42 -13.85 
-25.28 -19.B4 r13.94 -24.18 -18.141-11.49 -17.88 -13.92 1-8.67 -11.64 
-29.06 -2B.22 \-IB.83 -25.89 -19.15 ~10.13 -19.28 -15.15 1-8.62 -12.94 
-22.46 -18.84 1-12.54 -22.12 -17.681-11l.94 -17.72 -14.34 1-8.92 -12.39 
-21.76 -17.9B L12.39 -21l.62 -17.33 Lll.B9 -16.42 -14.11 I -9.02 -12.14 
-28.75 -18.76 ~11.79 -26.34 -18.11 II. B9 -19.89 -\4.63: -9.02 -13.4B 
-16.48 -13.B3 I -9.B3 -16.15 -12.7B -7.82 -12.25 -IB.31 I -6.91 -9.32 
-21.96 -15.73 1-7.77 -21. 87 -15.9B -7.97 -17.1l2 -13.111 -7.41 -11.74 
-21. 31 -15.3B I -7.97 -2B.67 -15.39 -7.32 -15.41 -12.48 1-7.06 -IB.78 

I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-3B.67 -18.45 -7.77 -27.84 -17.73 I -7.32 -21. 19 -\4.14 -6.91 -14. BB 

Snow 
Te.perature 

Snow 
Te.perature 

Snow/Ice 
Teltperature 

(degrees C) (decrees C) (dedrees C) (decrees 

-9.17 
-12.40 
-II. 12 
-9.81 

-IB.95 
-IB.47 
-IB.39 
-IB.77 
-8.22 
-9.59 
-9.42 

-IB.21 

C) 
1-__ ~l.lI!>.!~ __ 9J<!. __ + __ .!!!!..i.ll!!.~ __ .Il.'L!' __ -l ___ H..!l.g..!>!.'-_Y.£'!.. __ t __ !!.<U.i!>..t-"- __ ~c..! ___ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
-6.13 -9.24 7.36 -S.1l1 7.22 -6.12 I 4.11 -5.46 -4.91 I -3.65 4.35 4.B9 
-8.94 -IB.71l -9.79 -7.42 -8.57 -7.99 1-5.56 -6.46 -6.15 I -4.35 -5.1B -4.85 
-7.54 -II. B5 -9.43 -6.66 -9.B7 -8. B3 I -5.71 -6.96 -6.46 I -5. BB -5.5B -5.31 
-7.64 -9.49 -8.28 -6.61 -7.87 -7.1l5 1-5.61 -6.21 -5.83 I -4.91l -5.IB -5.1l0 
-7.84 -IB.6B -9.31 -1.1l2 -8.82 -1.96/-6.06 -6.9/ -6.46/ -5.IB -5.61 -5.48 
-7.89 -9.94 -8.88 -7.B2 -8.22 -7.62 -6.B6 -6.56 -6.31 I -5.30 -5.45 -5.39 
-7.94 -9.94 -8.83 -7.B7 -8.22 -7.62 -6.1l6 -6.56 -6.34 : -5.35 -5.56 -5.45 
-8.84 -UI. 95 -9.22 -7.17 -9.12 -7.97 -6.26 -7.17 -6.61 I -5.41l -5.91 -5.65 
-6.53 -8. \4 -7.35 -6.1 I -7.27 -6.66 -5.56 -6.26 -5.99 I -5.10 -5.51l -5.31 
-6.93 -9.49 -8.18 -6.36 -7.97 -7.12 -5.61 -6.41 -6.1l3 I -5.10 -5.45 -5.28 
-6.73 -9.1l4 -8.21 -6.26 -7.77 -7.22 -5.66 -6.41 -6.14 I -5.20 -5.50 -5.37 

I 
I 
I 
I 
I 
I 

I 

I 
I 

I I 
I I 
I I 

-6.13 -11.1l5 -8.62 -5.BI -9.12 -7.4B 
I 

-4. II -7.17 -6.10 I -3.65 -5.91 -5.19 
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Table 7 Daily mean, minimum and maximum ice/water temperatures at depths of 10, 20, 
30,40,42.5,45,47.5,50,52.5,55,57.5,60,62.5,65,67.5 and 70 em below the snow­
ice interface under natural conditions during the 1993 winter experiment. 

Chalvo Bav 
Januarv 1993 
Natural Area 

Ice 
To.perature 

(dearees C) (degree!! C) (degrees C) 

(Recording Interval 68 _in) 
Ice 
Teulperature 

(degrees C) 
Date __ ~.2t.h..!._-.1!!.. . .!!£!'! __ + __ !~.!!!.:_:'~..:..I!!>.!_-1 ___ D~2.tjl.:..~ll!:!£.." __ l-__ !!.~.!.!>..=..,.:.4..!!.:...8J:!'_ 

e-· Max Min Mean Max Min Mean Max Min Mean Max M,n Mean 
I 
2 
3 
4 
5 
6 
1 
8 
9 

18 
11 
12 
13 
14 
15 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
28 
21 
28 
29 
311 
31 

"ontt 

Date 

I 
2 
3 
4 
5 
6 
1 
8 
9 

18 
II 
12 
13 
14 
15 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
21 
28 
29 
311 
31 

"onU 

-2.82 -8.31 
-6.48 -1.53 
-1.58 -8.13 
-1.83 -8.23 
-1.98 -8.33 
-1.18 -8.43 
-1.23 -1.18 
-7.28 -1.63 
-1.48 -1.83 
-1.68 -8.88 
-1.48 -7.13 
-1.78 -8.38 
-1.73 -8.28 
-1.78 -8.83 
-8.93 -8.28 
-5.92 -6.88 
-4.71 -5.81 
-4.81 -4.12 
-3.62 -4.112 
-3.31 -3.62 

-2.82 -8.43 

(degrees C) 

-4.98 -1.21 -4.83 
-1.88 -4.13 -5.53 
-1.9'1 -5.58 -6.88 
-8.83 -6.88 -6.23 
-8.15 -6.13 -6.33 
-8.11 -6.18 -6.43 
-1.52 -5.88 -6.18 
-7.48 -5.83 -6.83 
-1.68 -5.98 -6.18 
-1.91 -6.23 -6.38 
-1.59 -6.13 -8.28 
-8.15 -6.18 -6.63 
-8.85 -6.38 -8.68 
-1.98 -6.38 -8.48 
-1.73 -6.83 -8.63 
-6.41 -5.13 -5.98 
-5.32 -4.28 -5.13 
-4.35 -3.68 -4.23 
-3.82 -3.28 -3.83 
-3.49 i -2.91 -3.28 

-8.88 -1.21 -6.68 

Water 
Te.perature 

(degree!! 

-2.31 
-4.91 
-5.94 
-6.16 
-6.25 
-6.32 
-6.85 
-5.96 
-8.11 
-8.34 
-6.18 
-6.48 
-6.57 
-8.41 
-6.41 
-5.54 
-4.69 
-3.92 
-3.44 
-3.13 

-5.48 

C) 

-1.23 -2.83 
-1.13 -3.43 
-3.53 -4.88 
-4.88 -4.23 
-4.23 -4.43 
-4.43 -4.53 
-4.43 -4.53 
-4.38 -4.53 
-4.48 -4.73 
-4.73 -4.93 
-4.73 -4.93 
-4.78 -5.13 
-5.83 -5.13 
-4.98 -5.83 
-4.83 -5.13 
-4.13 -4.18 
-3.53 -4.88 
-3.83 -3.53 
-2.18 -3.113 
-2.53 -2.13 

-1.23 -5.13 

Water 
Teaperature 

(degrees C) 

-I. 61 -1.16 -I. 81 
-2.54 -1.86 -1.66 
-3.84 -8.86 -1.86 
-4.28 -1.91 -2.26 
-4.31 -2.16 -2.61 
-4.49 -2.46 -2.91 
-4.48 -2.76 -3.86 
-4.44 -2.86 -3.16 
-4.58 -2.96 -3.26 
-4.81 -3.11 -3.46 
-4.78 -3.21 -3.41 
-4.94 -3.26 -3.58 
-5. I I -3.46 -3.61 
-4.99 -3.41 -3.61 
-5.82 -3.46 -3.56 
-4.46 -2.96 -3.46 
-3.82 -2.61 -2.96 
-3.27 -2.31 -2.56 
-2.89 -2.16 -2.31 
-2.64 i -1.96 -2.16 

-4.86 -8.86 -3.61 

Water 
Te.perature 

(degrees 

-1.52 
-1.32 
-I. 31 
-2.86 
-2.32 
-2.64 
-2.98 
-2.97 
-3.18 
-3.26 
-3.32 
-3.48 
-3.54 
-3.51 
-3.52 
-3.22 
-2.78 
-2.43 
-2.21 
-2.84 

-2.67 

C) 
---~.2t!1..!.--~~.J!£!'!--t--!~.!!!.:-:'~..:..I!!>.!--j--_O~2.tjl':"~~,}.£'!..--t--!!.~.!.!>..=.:~8-,-!!..c.! __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I 
I 
I 
I 
I 
I 
I 

-1.16 -1.81 -1.52 -I. 17 -1.11 -1.49 -1.18 -I. 84 -1.52 -1.15 -I. 81 -1.51 
-1.88 -1.66 -I. 29 -1.82 -1.62 -1.21 -I. 83 -1.64 -I. 29 -1.85 -1.65 -1.38 
-8.51 -I. 41 -1.85 -8.47 -1.31 -8.94 -8.48 -1.38 -B.96 -8.45 -1.35 -8.96 
-1.21 -1.71 -I. 46 -8.52 -1.22 -8.89 -8.38 -I. 23 -8.14 -8.35 -1.28 -B.74 
-1.61 -2.11 -I. 81 -11.81 -1.62 -1.21 -8.33 -1.38 -8.74 -8.35 -1.35 -8.13 
-1.91 -2.52 -2.11 -I. 27 -2.82 -1.63 -8.58 -1.69 -I. 12 -8.45 -1.55 -8.93 
-2.32 -2.12 -2.58 -1.12 -2.32 -2.83 -I. 13 -2.84 -1.59 -8.75 -I. 75 -1.22 
-2.42 -2.82 -2.81 -I. 91 -2.42 -2.18 -1.48 -2.14 -1.19 -1.88 -I. 88 -1.38 
-2.51 -2.92 -2.74 -2.81 -2.57 -2.32 -1.64 -2.19 -1.93 -1.18 -1.86 -1.51 
-2.72 -3.81 -2.88 -2.22 -2.87 -2.45 -1.14 -2.29 -2.84 -1.15 -I. 91 -1.68 
-2.87 -3.111 -2.98 -2.31 -2.12 -2.53 -1.89 -2.39 -2.14 -1.311 -2.81 -1.711 
-2.81 -3.22 -3.112 -2.42 -2.82 -2.61 -1.99 -2.44 -2.21 -I. 45 -2.86 -1.71 
-3.81 -3.32 -3.16 -2.62 -2.92 -2.14 -2.14 -2.54 -2.32 -1.68 -2.21 -I. 88 
-3.87 -3.21 -3.14 -2.62 -2.87 -2.12 -2.19 -2.49 -2.33 -1.18 -2.11 -1.98 
-3.111 -3.22 -3.13 -2.62 -2.82 -2.11 -2.19 -2.44 -2.32 -1.111 -2.88 -1.89 
-2.62 -3.12 -2.88 -2.27 -2.12 -2.49 -I. 89 -2.39 -2.12 -1.511 -2.81 -I. 89 
-2.32 -2.62 -2.48 -2.82 -2.21 -2.15 -1.74 -I. 89 -1.83 -I. 48 -1.55 -1.48 
-2.88 -2.32 -2.19 -1.82 -2.82 -1.91 -1.84 -1.14 -1.81 -1.35 -1.48 -I. 48 
-I. 98 -2.116 -2.81 -1.71 -1.82 -1.19 -1.59 -I. 64 -1.81 -1.35 -1.45 -1.39 
-1.76 -1.96 -I. 81 -1.51 -1.77 -1.66 -I. 43 -1.59 -I. 49 -1.25 -1.48 -1.29 

! ! ! 
-8.51 -3.32 -2.34 -11.47 -2.92 -1.99 -8.33 -2.54 -1.69 -8.35 -2.21 -I. 41 



Sakhalin Sea Ice Studies 

Chaivo Ba!,! 
January 1993 
Natural Area (Recording Interval 60 ~in) 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
11 
18 
19 
21!! 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 
31 

Mont~ 

Date 

I 
2 
3 
4 
5 
6 
1 
8 
9 

III 
II 
12 
13 
14 
IS 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 
31 

"onti 

Water 
TelllJ)erature 

(degree. C) 

Water 
Te.perature 

(degree. C) 

Water 
Temperature 

(degree. C) 

Water 
Temperature 

(dearees C) 

f- __ I!!>.I!.~-'-_.§~ . .§~~_+ __ .!!~..!~:_:'~-'-~.!!._...J ___ DJ!I!.~~-=iL~~--l---!1.'U'!.Il:-:-:..6J!,-1l.E!._ 
Max Min Mean Max Min Mean Max Min Mean Max Min Mean 

-1.17 -1.82 
-1.117 -1.67 
-11.46 -1. 37 
-8.36 -1.27 
-8.36 -1.42 
-8.46 -1.57 
-8.17 -1.11 
-1.1l2 -1.11 
-1.1l7 -1.77 
-1.12 -1.11 
-1.17 -I. 82 
-1.17 -1.82 
-1.12 -I. 82 
-1.12 -1.82 
-1.12 -I. 51 
-1.87 -1.62 
-1.87 -1.21 
-1.87 -I. 11 
-1.12 -1.27 
-1.82 -1.17 

-8.36 -1.82 

Water 
le.perature 

(degrees C) 

-1.53: -1.22 -1.82 
-1.3111 -1.117 -1.67 
-11.,981-11.52 -I. 37 
-1l.17 1 -11.42 -1.27 
-1l.14 i -1l.36 -1.42 
-1l.95 1 -8.47 -1.62 
-1.23 I -1l.77 -1.77 
-I . 31 I -I. 112 -1.82 
-1. 45 I -1.12 -1.82 
-1.51l -1. 12 -1.82 
-I. 53 -1.11 -1.82 
-I. 51 -I. 17 -1.82 
-I. 49 -I. 12 -1.82 
-1.44 -1.12 -1.12 
-1.41 -8.12 -1.32 
-I. 21 -11.42 -1.27 
-1.12 -11.57 -1.11 
-1.12 -11.12 -1.82 
-1.19 -11.81 -1.17 
-1.118 i -11.72 -1.87 

-1.25 -8.36 -1.82 

Water 
T~nu~erature 

(degrees C) 

I 
I 
I 
I 
I 
1 
1 
1 
1 
1 
1 

-1.54 -I. 21 -I. 81 
-1.32 -1.116 -1.66 
-1.111 -11.51 -1.36 
-8.77 -8.41 -1. 26 
-8.75 -11.36 -I. 41 
-8.91 -11.46 -1.56 
-I. 25 -8.16 -I. 76 
-1.38 -1.111 -I. 81 
-1.47 -1.116 -1.81 
-1.52 -I. II -1.81 
-1.55 -1.16 -1.81 
-1.52 1-1.16 -I. 81 
-1.49 I-I.II -I. 81 
-I. 36 1 - I. II -1.71 
-1.151-11.71 -1.36 
-8.64 I -11.41 -I. 26 
-8.78 i -11.31 -I. 16 
-8.84,-8.41 -1.11 
-8.98,-8.31 -1.31 
-8.84 i -8.36 -1.16 

I 
-1.15 I -8.31 -I. 81 

Water 
Teflperature 

(degrees C) 

I 
I 
I 
I 
1 
1 
1 
I 
1 
1 
1 
1 

-1.53 -1.19 -1.79 
-1.31 -1.114 -1.64 
-1.1l1l -11.49 -1.39 
-8.78 -11.39 -1.24 
-11.75 -11.34 -1.39 
-8.95 -11.44 -1.59 
-1.24 -1l.74 -1.74 
-1.37 -1.1l4 -1.19 
-1.46 -1.1l9 -1.79 
-I. 51 -1.1l9 -1.19 
-I. 54 -I. 14 -1.79 
-\. 51 -1.19 -1.19 
-1.49 -1.119 -1.19 
-I. 36 -1.1!!9 -1.74 
-1.14 -11.69 -1.34 
-1l.61l -11.39 -1.29 
-8.52 -8.29 -I. 14 
-8.63 -8.39 -1.89 
-8.73 -8.24 -1.29 
-8.62 i -8.24 -1.24 

-I.II!! -8.24 -1.79 

Water 
le.perature 

(dellree. 

-I. 52 
-1.311 
-1.1111 
-11.18 
-8.74 
-8.96 
-1. 23 
-1.37 
-1.45 
-I. 511 
-I. 53 
-1.51 
-I. 41 
-1.35 
-I. 13 
-8.611 
-11.53 
-8.62 
-8.11 
-8.56 

-1.89 

C) 
1-__ ~.I!.t!I.!._-.§~ . .§~. __ .l. __ l!!P..!!I..:_:.I!?-,-~'!!'_...J ___ DJ!I!.~~_§'L~"-" __ l-__ !1.~!.1l:_:..1J!,-Il.£!._ 

Max Min tleaR Max Min nean Max Min Mean J Ma)( Min Mean 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 

-I. 18 -1.83 -1.54 -I. 22 -1.82 -1.54 -1.28 -1.811 -I. 51 
I 
I -1.18 -I. 84 -1.54 

-1.88 -1.68 -I. 31 -1.111 -1.61 -1.32 -1.85 -1.65 -1.31l 1 -1.1l8 -1.69 -1.32 
-8.48 -1.38 -1.IlI -11.52 -1.37 -1.118 -1l.45 -1.35 -11.99 I -1l.48 -1.38 -1.81 
-11.38 -1.23 -8.811 -11.31 -1.27 -11.811 -8.48 -1.25 -8.79 i -8.38 -1.23 -8.81 
-11.38 -I. 43 -8.15 -8.37 -1.42 -8.11 -8.35 -1.48 -8.74 I -8.33 -1.38 -8.75 
-11.48 -I. 58 -8.96 -8.41 -1.57 -11.91 -8.45 -1.55 -8.94 I -8.48 -1.59 -8.91 
-11.18 -1.78 -1.24 -1l.11 -1.77 -1.24 -8.15 -1.15 -1.221 -1l.78 -1.19 -1.24 
-I. 83 -1.18 -1.37 -1.1l2 -1.77 -1.37 -1.1l1l -1.75 - I. 35 I -I. 113 -1.79 -1.37 
-I. 88 -1.78 -I. 46 -1.1l7 -1.77 -1.46 -1.1l5 -1.75 -I. 44 I -1.1l8 -I. 79 -1.46 
-I. 13 -1.78 -1.51 -1.12 -1.77 -1.51 I -I. III -1.75 -1.48 i -I. 13 -1.79 -I. 51 
-1.18 -I. 83 -1.54 -I. 17 -1.82 -I. 53 -I. 15 -1.88 -I. 52 I -1.18 -I. 84 -I. 53 
-1.18 -I. 83 -1.51 -I. 17 -1.82 -1.51 -1.15 -I. 81l -I. 49 I -1.18 -1.84 - 1.51 
-1.13 -I. 83 -1.49 -1.12 -1.82 -I. 49 -I. III -1.811 -1.47 I -I. 13 -1.84 -1.49 
-1.88 -1.73 -I. 36 -1.1l7 -1.72 -1.36 -lollS -1.78 - I. 34 I -1.1l8 -1.74 -1.36 
-11.68 -I. 33 -1.14 -11.72 -I. 37 -1.14 -11.111 -1.35 -1.12 I -B.68 - 1.38 -I. 14 
-1l.43 -1.28 -1l.61 -1l.42 -1.27 -1l.63 -1l.41l -1.25 -B.61 : -1l.43 -1.28 -1l.65 
-1l.28 -I. 13 -1l.57 -1l.32 -1.11 -B.59 -1l.31l -I. 15 -B.58 I -11.28 -I. 13 -B.61l 
-11.43 -1.13 -1l.63 I -1l.37 -1.12 -11.64 -11.411 -1.111 -B.63 1-11.38 -1.13 -1l.64 
-11.28 -1.33 -11.72 I -1l.27 -1.32 -11.72 -11.24 -1.31l -11.711 I -B.28 -I. 33 -1l.71 
-8.28 -1.28 -1l.57 I -1l.27 -1.27 -8.57 -8.24 -1.25 -1l.56 I -8.28 -I. 23 -1l.58 

I 
! ! 

-11.28 -1.83 -1.11 -8.27 -1.82 -I. II -8.24 -I. 81l -1.1l9 1-8 .28 -1.84 -I. II 
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Che i Yo Bay 
F .. bruary 1993 
Natural Ar .. a (Recording Interval 68 _in) 

Id .. gr .... s Cl Id .. gr .... s Cl Ideare .. s Cl Idegre .. s Cl 
~~ __ '!!.P.t.h':'_-1!!".J!£I' __ 1 __ ..!!'!.PJ.!!,:_:.~..:..~.!!_ 1 ___ D~~U>..:....:ll!:.!!sll __ 1 __ !!.'!.Pll!:_:.oi..!LB~!. __ 

Max Min Mean T Max Min Mean I Max Min M .. an r Max Min Mean 
I· -3.32 3.012 -3.39 -2.87 -2.97 -2.93 -2.38 2.53 -2.44 -1.81 -1.91 -1.86 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
U 
IS 
16 
11 
18 
19 
21l 
21 
22 
23 
24 
25 
26 
27 
28 

Mont 

Oat .. 

I 
2 
3 
4 
5 
6 
1 
8 
9 

18 
11 
12 
13 
U 
15 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
21 
28 

Monti 

-3.42 -3.57 
-3.62 -3.87 
-3.77 -3.82 
-3.77 -4.1l2 
-4.1l2 -4.1l7 
-4.1l7 -4.12 
-4.12 -4.32 
-4.27 -4.42 
-4.37 -4.52 
-4.47 -4.67 

-3.32 -4.67 

Ie .. 
Tellperature 

Idegr .... s 

-3.5B 
-3.77 
-3.78 
-3.92 
-4.1l6 
-4.11 
-4.24 
-4.38 
-4.45 
-4.58 

, , 
I , 
1 
1 
1 

-4.1l2
1 

C) 

-2.87 -2.97 
-2.97 -3.13 
-3.13 -3.13 
-3.13 -3.33 
-3.33 -3.43 
-3.43 -3.48 
-3.48 -3.63 
-3.63 -3.73 
-3.73 -3.78 
-3.78 -3.83 

-2.87 -3.83 

Wat .. r 
le.perature 

Id .. gr .... ,. 

-2.91l 
-3.U 
-3.13 
-3.23 
-3.38 
-3.46 
-3.57 
-3.71l 
-3.75 
-3.81l 

, 

-3.35 

C) 

-2.33 -2.38 
-2.38 -2.48 
-2.48 -2.58 
-2.58 -2.68 
-2.68 -2.83 
-2.83 -2.88 
-2.93 -3.B3 
-3.B3 -3.B8 
-3.1l3 -3.1l8 
-3.1l3 -3.1l3 

-2.33 -3.1l8 

Water 
lellperature 

(d .. "r .... s 

-2.36 
-2.43 
-2.55 
-2.64 
-2.77 
-2.85 
-2.96 
-3.B5 
-3.1l7 
-3.1l3 

-2.74 

Cl 

, 

-I. 81 -1.81 
-I. 81 -1.96 
-1.96 -2.B6 
-2.1l6 -2.16 
-2.16 -2.31 
-2.26 -2.36 
-2.31 -2.41 
-2.36 -2.46 
-2.31 -2.46 
-2.21 -2.31 

-1.81 -2.46 

Wet .. r 
Ttu,perllture 

(d .. "r .... " 

-I. 81 
-1.86 
-2.BI 
-2.111 
-2.19 
-2.31l 
-2.35 
-2.48 
-2.38 
-2.28 

-2.14 

C) 
r __ '!!.P.t.h..:._-~~.J!£." __ + __ ..!!'!.PJ.!!.:_:.~..:..~.!_-l ___ D~2.U>":"~l:'§.£!.. __ ~ __ !!.'!.P11!:..:§..Il-,-!!..e~ __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
-1.66 -1.76 -1.71 -1.52 -1.57 -I. 54 -I. 38 -1.43 -1.41l 1 -1.21l -1.31l -I. 23 
-1.66 -1.11 -1.68 -1.52 -1.57 -1.54 -1.33 -1.48 -I. 42 1 -I. 21l -I. 35 -1.28 
-I. 66 -I. 81 -1.15 -1.52 -1.12 -1.61 -1.38 -1.64 -1. 51 1-1.25 -I. 55 -1.4B 
-1.81 -1.96 -1.81 -1.61 -1.82 -1.14 -I. 53 -1.19 -1.65 1 -1.4B -1.18 -1.53 
-I. 91 -2.1l6 -1.98 -1.12 -1.92 -I. 82 -I. 59 -1.89 -1.73 -1.4B -I. 81 -I. 59 
-2.BI -2.11 -2.1l1 -I. 82 -2.B2 -I. 92 -1.69 -I. 94 -1.8B -I. 45 -1.86 -1.65 
-2.11 -2.22 -2.15 -I. 92 -2.81 -1.98 -1.74 -2.B4 -1.86 -1.58 -I. 91 -I. 68 
-2.11 -2.32 -2.28 -1.92 -2.12 -2.82 -1.74 -2.B4 -1.81 -I. 45 -I. 91 -1.61 
-2.22 -2.32 -2.24 -1.91 -2.12 -2.84 -1.79 -2.114 -1.81 -I. 45 -1.86 -1.64 
-2.11 -2.21 -2.19 -1.87 -2.12 -1.96 -1.69 -1.99 -1.76 -1.48 -I. 81 -1.58 
-2.81 -2.11 -2.1l1 -1.12 -1.92 -1.82 -1.48 -I. 69 -1.61l -1.25 -1.58 -1.35 

-I. 66 -2.32 -1.99 i -1.52 -2.12 -1.82 i -1.33 -2. B4 -1.68 i -1.21l -I. 91 -\. 58 



Chaivo Bay 
February 1993 
Natural Area 

Ice 

(degrees C) 

Sakhalin Sea Ice Studies 

Ice 
TeMperature 

(degrees C) (degrees C) 

(Recording Interval 68 .in) 
Ice 
Tellperature 

(degrees ) 

Date ___ I!.!t.2Lh.2._-J!~.J!£I~ __ I __ .!1'!.P.!!!..:_:'~.<.'!E.!_ 1 ___ OJ!2.t.!'':':.E-,~£. .. __ 1 __ Q'!.P.!.~..,.:.6.!!,-~'!._ 
Max Min Mean T Max Min Mean -. Max Min Mean r Max Min Mean 

I 
2 
3 
4 
5 
6 
1 
8 
9 

III 
II 
12 
13 
14 
IS 
18 
11 
18 
19 
28 
21 
22 
23 
24 
25 
28 
21 
26 

MontI 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
28 
27 
28 

J,onH 

0.91 -1.22 
-1.1l2 -1.32 
-1. III -1.51 
-1.12 -1.12 
-1.1l7 -1.17 
-1.12 -1.82 
-1.12 -1.82 
-1. 01 -1.82 
-t.1l7 -1.77 
-1l.97 -1.52 
-8.97 -1.32 

-B.91 -1.82 

(degrees C) 

-1.06 I -1l.17 -1.21 
-I . 11 I -1l.17 -I. 42 
-I . 31l I -1l.12 -1.72 
-I. 41l I -1l.17 -1.77 
-I. 44 -0.87 -1.82 
-1.49 -1l.97 -I. 82 
-1.48 -1.1l7 -1.82 
-I. 47 -1.1l2 -1.82 
-I. 38 -1l.97 -1.17 
-1.15 -1l.72 -1.42 
-1.1l4 -8.42 -1.17 

-1.31 -8.42 -1.82 

Water 
le.perature 

(degrees 

-1l.91 
-1.1l4 
-1.18 
-1.31 
-1.39 
-1.45 
-\. 46 
-1.45 
-1. 34 
-8.95 
-8.65 

I 

-I. 211 

C) 

-1l.4\ I. 31 
-1l.46 -I. 51 
-1l.51 -1.16 
-1l.16 -1.76 
-1l.86 -1.81 
-1. 91 -1. 81 
-1.IlS -1.81 
-I. III -I. 81 
-1l.9S -1.76 
-1l.71 -1.41 
-8.31 -1.16 

-11.31 -1.81 

Water 
fe.perature 

(dearees 

-1l.16 
-1l.96 
-1. 15 
-1.31l 
-1.38 
-1.45 
-1.41 
-1.45 
-I. 34 
-1l.94 
-8.55 

-1.16 

C) 

-0.29 -I. 34 
-1l.39 -1.54 
-1l.49 -1.14 
-8.74 -1.74 
-1l.84 -1.19 
-1l.99 -1.19 
-1.1l4 -1.79 
-1.1l4 -1.79 
-1l.94 -1.79 
-1l.69 -1.39 
-8.34 -1.14 

-8.29 -1.79 

Water 
Te.perature 

(degrees 

1l.15 
-1l.94 
-I. 14 
-1.29 
-1.31 
-I.U 
-1.46 
-I. 44 
-1.32 
-1l.93 
-8.54 

-1.15 

C) 

'-M.~.P.t!>~i~g·~;:n-T-MB~'!.P.!~i=n6J?'<'~;n-'-"a~J!.I!.t..!>~~§.!.:~;:n-r-ti8~'!.P.!.~i=n7.!!'-~~;n 
-8.28 -1.38 -B. 75 I -B.32 -I. 37 -11.75 I -8.38 -1.35 -8.74 1 -8.28 -1.38 -8.16 
-11.43 -1.53 -B.95 I -11.42 -1.57 -11.95 1-11.411 -1.511 -11.93 1-11.43 -1.53 -11.95 
-1l.48 -1.73 -I. I S I -1l.52 -1.17 -1.16 I -1l.45 -1.71l -1.13 I -11.48 -1.14 -1.15 
-1l.78 -1.73 -1.311 I -1l.72 -1.77 -1.38 I -1l.7S -1.75 -1.27 I -8.73 -1.14 -1.29 
-1l.83 -1.78 -I. 37 I -8.87 -1.17 -1.31 I -8.81l -1.81l -1.35 I -8.83 -1.79 -1.37 
-1l.98 -1.83 -1.45 I -11.97 -1.17 -1.44 : - 1.81l -1.81l -1.43: -8.98 -1.79 -I.U 
-1.1l8 -1.83 -1.47 -1.87 -1.77 -1.46 I -1.85 -1.81l -I.U I -1.83 -1.79 -1.46 
-1.1l3 -I. 83 -1.45 -1.1l2 -1.82 - I. 44 I - 1.81l -1.81l -1.43 1-1.83 -1.84 -I. 44 
-8.98 -1.78 -1.34 -8.97 -1.77 -1.33 I -1l.95 -1.75 -1.32 1-8.98 -1.79 -I. 33 
-1l.73 -1.43 -8.94 -1l.72 -I. 42 -1l.94 I -1l.71l -I. 41l -1l.93 I -1l.68 -I. 43 -1l.94 
-1l.33 -1.13 -1l.55 -1l.32 -1.17 -1l.56 I -11.311 -1.15 -11.54 I -8.33 -I. 13 -8.55 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

-8.28 -I. 83 -1.15 l -8.32 -1.82 -1.15l-Il.38 -1.88 -I . \4 l -11.28 -1.84 -1.15 

227 
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Table 8 Observations of meteorological and ice conditions at Kleye Strait, Chaivo during 
the period from 11 December 1993 to 6 April 1994. 

Area 

Natural 

Grid site 
1, 2, 3 
and 4 

Snow"-removed 

Observation 

Meteorological conditions 
Air temperature at 0.97 m 
Humidity at 0.97 and 1.9 m 
Wind speed at 0.94 and 2.12 m 
Wind direction at 2.12 m 
Incoming solar radiation 
Reflected solar radiation 

Air/snow temperature 
at 0, 0.05, 0.10, 0.15, 0.20, 
0.25, 0.30 and 1.50 m above 
snow-ice interface 

Ice/water temperature 
at -0.1, -0.2, -0.3, -0.4, 
-0.5, -0.6, -0.7 and -1.0 m 
below snow-ice interface 

Snow/ice/water temperature 
at 0, -0.2, -0.4 and -0.6 m 
below snow-ice interface 

Ice/water temperature 
at 0, -0.1, -0.2, -0.3, 
-0.4, -0.5, -0.6 and -0.7 m 
below air-ice interface 

Period 

20 Mar. - 06 Apr. 

11 Dec. - 06 Apr. 

11 Dec. - 06 Apr. 

11 Dec. - 06 Apr. 

11 Dec. - 06 Apr. 

Sampling 
interval 

1 h 

2 h 

2 h 

2 h 

10 min 

Table 9 Daily mean, minimum and maximum air temperatures at the height of 97 em, 
humidities at heights of 97 and 190 em, wind speeds at heights of 94 and 212 em, 
and incoming and reflected solar radiations, in the natural area during the 

Harch 1994 1993-1994 experiment. 

Natura I Area 

Air Temperature [dU. C] Humidi ty [Sl 
Heir:ht:97cm Height:190cm Heir:ht:97cm Height:190clII 

Datil Mu. Min. Mean Hax. Min. Mean Mu. Min. Mean Mu. Min. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 -2.10 -5.50 -3.54 95.90 91. 70 93.90 89.20 81. 30 
21 -4.60 -17.40 -8.33 92.10 58.50 71.80 83.00 49.10 
22 -5.40 -23.60 -15.07 83.50 50.40 71. 82 74.30 44.50 
23 -6.45 -25.60 -15.76 B8.50 45.40 72.82 89.90 38.70 
24 -5.25 -14.15 -8.59 90.70 80.60 86.45 82.30 71. 90 
25 -7.80 -15.00 -S.91 SI. 00 78. SO 85.80 80.80 88.00 
26 -11.20 -23.00 -15.54 78.60 52.30 65.33 67.40 45.20 
27 -6.35 -23.95 -15.30 88.20 66.10 77.76 85.80 60.20 
28 -6.50 -16.55 -11.45 91.10 75.30 B3.58 B3.20 69.30 
29 -7.50 -16.70 -12.24 B6.10 63.30 75.66 76.00 56.30 
30 -7. S5 -20.40 -14.17 BO.10 48.70 81. BB 70.70 41. SO 
31 -1. 05 -23.35 -11.66 BB.OO 4B.70 70.10 77. BO 55.80 

Month -1. 05 -25.60 -11.80 95.90 45.40 76.91 B9.90 38.70 

Mean 

86.14 
68.35 
63.40 
65.9B • 
76.72 
75.08 
56.29 
70.44 • 
75.29 
66.97 
53.41 
64.45 • 
6B.54 

• Incomplete time series data sets. 
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March 1994 

Natura I Area 

Solar Radiation Wi nd 
t ncomi nr. Ref leeted Speed [m/s) Directiort 

Max. Cumulative Max. Cumulative He i ght: 94cm Height:212cm He i cht: 212cm 
Dillte kW nI MJ nI kW/ni HJ nI Max. Hean Max. Mean Host Frequent 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 0.53 n.82 0.44 9.64 7.50 4.90 7.48 5.97 • NNE 
21 0.72 18.50 0.61 15.45 4.64 2.55 7.74 5.75 N. NNW 
22 0.72 18.92 0.59 15.62 4.28 2.16 4.28 2.31 • WNW 
23 0.71 18.39 0.58 14.85 3.47 1. 42 3.19 1.44 NE. ENE 
24 0.68 14.95 0.55 12.13 7.00 4.65 7.05 4.85 ENE. E 
25 0.83 15.92 0.51 12.98 10.07 6.82 11.98 8.68 NNE 
26 0.75 20.24 0.63 16.85 6.87 4.91 7.05 5.35 • WNW. NNW 
27 0.74 19.95 0.61 16.32 3.48 1. 81 3.89 2.20 • NNE 
28 0.76 17.53 0.63 14.54 5.60 3.50 5.29 3.61 NNE 
29 0.72 18.46 0.59 15.44 5.65 2.53 7.15 4.90 NNW 
30 0.77 21. 28 0.63 11.22 6.93 3.99 6.69 4.05 NW 
31 0.77 21. 30 0.62 17.06 4.06 2.22 1. 49 0.85 • SSW 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 4 17 1 0 0 0 0 0 0 0 0 0 0 0 0 2 24 
21 9 4 0 0 0 0 Q 0 0 0 0 0 0 0 2 9 24 
22 0 0 6 1 0 0 0 1 0 0 0 2 2 8 0 4 24 
23 0 3 4 4 1 0 0 0 1 0 1 3 1 1 2 3 24 
24 0 4 4 8 8 0 0 0 0 0 0 0 0 0 0 0 24 
25 2 9 5 3 0 0 0 0 0 0 0 0 0 0 0 5 24 
26 0 0 0 0 0 1 0 0 1 0 0 0 3 8 3 8 24 
27 1 8 3 3 1 4 0 1 0 0 0 1 1 0 0 1 24 
28 3 17 4 0 0 0 0 0 0 0 0 0 0 0 0 0 24 
29 7 3 0 0 0 0 0 0 0 0 0 0 0 0 3 11 24 
30 0 0 0 0 0 0 0 0 0 0 0 0 2 8 11 3 24 
31 0 0 2 0 0 1 0 6 3 8 2 0 2 0 0 0 24 

TOTAL 26 70 36 22 10 0 0 8 5 8 3 6 11 25 21 46 303 

t Incomplete time series data sets. 
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Apr i I 1994 

Natura I Area 

Air Temperature du.C) Humidity tlJ 
He i Iht: 9Tcm He i ght: 190cm Height:9Tcm He i «ht: 190cm 

Date Hu. Hln. Mean Max. Hi n. Hean Hu. Min. Mean Hax. HI n. Mean 
1 -1. 00 -6.25 -3.77 94.40 78.70 87.15 88.10 69.40 78.61 • 
2 -1. 80 -16.15 -5.79 96.70 88.80 93.22 94.40 75.90 85.20 • 
3 -1. 75 -5.00 -3.23 96.50 68.10 86.80 88.80 57.80 77.82 
4 -3.50 -5.05 -4.24 96.00 73.40 87.69 88.80 62.50 77.46 
5 -0.25 -6.55 -2.66 96.60 71. 60 84.65 96.90 64.60 79. B9 • 
6 -4.20 -9.95 -6.33 91. 90 77. BO 85.45 81. 20 67.30 73.23 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 

Month 1. 40 -16.15 -4.68 96.70 68.10 B7.49 96.90 57. BO 7B.70 

• Incomplete time uries data sets. 
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Apr i I 1994 

Natural Area 

Solar Rad i at j on Wind 
Incolling Ref lected Speed m/_] Direct ion 

Max. Cumulat ive Max. Cumulative Height:94cm Height:212cm Height:2fum 
DUe kW nf MJ/nfl kW/nfl [MJ/ nf Max. Mean Max. Mean Host frequent 

1 0.79 16.33 0.63 12.97 5.22 2.67 • SSE 
2 0.45 12.09 0.36 9.56 7.61 4.22 ENE 
3 0.86 16.87 0.71 13.76 7.68 5.22 NE 
4 0.61 13.13 0.49 10.54 8.81 5.94 SSE 
5 0.76 17.99 0.62 14.63 6.74 4.86 WNW 
6 0.93 21.19 0.76 17.37 12.58 8.54 WNW 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Frequency of Wind Direction 

Date N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL 
I I 4 2 0 2 2 I 7 I 0 0 1 0 I 1 I 24 
2 0 1 I 8 5 4 0 a 0 1 0 2 0 1 0 1 24 
3 0 3 14 7 0 0 0 0 0 0 0 0 0 0 0 0 24 
4 0 0 0 0 0 2 2 20 0 a a 0 0 0 0 0 24 
5 0 0 0 0 0 0 0 1 3 2 1 0 0 12 5 0 24 
6 0 0 0 0 0 0 0 a a a 0 a 4 20 0 a 24 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

TOTAL I 8 17 15 7 0 3 28 4 3 2 6 9 36 7 2 156 

• Incomplete tilDe series data sets. 
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Table 10 Daily mean, mJnlmum and maximum air/snow temperatures at the snow-ice 
interface (0 cm) and at the heights of 5, 10, 15, 20, 25, 30 and 150 cm above the 
snow-ice interface in the natural area during the 1993-1994 winter experiment. 

Chaivo Bay 
December t 993 
N-atural Area (Recording Inlerval 120 min) 

Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

ta 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

~ i r 
Temperature 

(denrees C) 

Ai r 
Temperature 

(denrees C) 

Ai r 
Temperature 

(de~rees C) 

Ai r 
Temperature 

(d C) e2 rees 
~1.q!l!:....+J50cm __ I __ .!:!~i~h-t...!_+~!~ __ 1 ___ ~lJl~1~!..?..5'£1!. __ 1 __ ~~jl~J..:._+g'lc~ __ 

Max Min -Mean T Max Min Mean I Max Min Mean I Max Min Mean 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 I 

-15.19 -20.96 -17.721-15.25 -20.61 -17.66 1-15. 18 -20.53 -17.61 1-15.04 -20.30 -17.45 
-4.62 -20.16 -9.90 : -4.78 -19.70 -9.87 : -4.78 -19.58 -9.84 : -4.82 -19.40 -9.82 
-4.12 -6.73 -4.81 I -4.23 -6.88 -5. 12 I -4.23 -6.93 -5.23 I -4.31 -6.42 -5. I I 
-6.78 -13.89 -11.65 I -6.93 -13.69 -11.59 I -6.93 -13.63 -11.52 I ··6.42 -13.53 -11.43 

-12.44 -16.60 -14.21 1-12.44 -16.45 -14.121-12.43 -16.38 -14.091-12.38 -16.29 -14.02 
-16.85 -21.56 -19.161-16.70 -22.21 -19.37 1-16.68 -22.38 -19.381-16.59 -22.40 -19.32 
-16.05 -18.65 -17.371-15.95 -18.55 -17.281-15.88 -18.53 -17.241-15.84 -18.39 -17.15 
-17.85 -20.51 -18.88 :-17.75 -20.51 -18. 82 :-1·'.68 -20.43 -18.79 :-17.54 -20.35 -18.58 
-4.77 -20.31 -14.06 I -5.13 -20.06 -14.12 1-5.18 -19.98 -14.05 1-5.17 -19.90 -13.98 
-2.02 -11.84 -5.55 1-2.27 -11.69 -5.68 1-2.13 -11.63 -5.67 I -2.16 -11. 53 -5.71 
-0.46 -8.88 -2.06 I -0.52 -8.89 -2.27 I -0.53 -8.88 -2.41 I -0.61 -8.82 -2.76 
-1 . 16 -8.73 -4.60 I -2.27 -14.20 -6.13 I -2.68 - ta. 03 -5.68 I -2.81 -7.17 - 4.90 
-1.97 -11.89 -5.01 I -3.18 -14.90 -6.16 I -3.38 -10.98 -5.09 I -3.41 -7. 67 -4.42 
-9.83 -23.96 -16.83 :-12.74 -24.46 -19.50 :-11.88 -19.03 -15.38: -9.33 -14.19 -11.50 

-10.43 -25.92 -20.13 1-14.20 -25.67 -20.33 1-12.63 -19.88 -16.81 1-10.53 -14.79 -13.03 
-11.74 -19.70 -14. 09 1- 1 1.04 -18.35 -13.21 I -8.93 -16.73 -11.36 1-7.22 -13.48 -9.42 
-11. 09 -15.65 -12.85 I -9.44 -11.29 -10.66 I -7.93 -8.83 -8.45 I -6.62 -7.12 -6.86 
-16.65 -25.57 -20.661-11.94 -18.25 -14.41 I -9.13 -13.23 -11.06 I -7.22 -9.88 -8.58 
-17.90 -27.62 -23.701-14.04 -19.70 -17.301-11.38 -14.68 -13.17 I -9.07 -11.08 -10.09 
-22.06 -31. 63 -27.60 '-17.30 -23.16 -20.94 '-14.23 -17.13 -15.99 '- 11.28 -12.98 -12.16 

Montt -0.46 -31.63 -14.04 
I 

-0.52 -25.67 -13.23 I -1'1. 53 -22.38 -11.94
1 

-0.61 -22.40 -10.81 

Ai r 
Temperature 

(degrees C) 

Air 
Temperature 

(degrees C) 

Air 
Temperature 

(degreos C) 

Ai r/ I ce 
Temperature 

(degrees C) 
Date f-Ma~l'Lh~f-n-!:L5~;an-T-Ma~~i~~n~!~an~-Ma~iqll~fn_!Ji~;-8n-r-Ma~ftll!1;in]~ean 

1 I I I 2 1 1 I 
3 
4 
5 
6 
7 
8 
9 

ta 
11 
12 -14.94 -20.29 -17.40 14.52 -19.82 -17.08 -9.63 -12.13 -10.66 -7.29 -8.54 -7.63 
13 -4.87 -19.34 -9.79 -5.27 -19.02 -9.52 -5.32 -11. 78 -7.89 -5.09 -8.54 -6.73 
14 -4.52 -5.17 -4.84 -4.57 -5.12 -4.80 -4.26 -5.16 -4.64 -3.99 -4.94 -4.40 
15 -5.07 -13.53 - Ill. 92 I -4.57 -10.47 -7.48 I -4.16 -5.57 -4.97 -3.84 -4.34 -4.09 
16 -12.23 -15.89 -13.78 I -8.87 -10.87 -9.71 -5.52 -6.47 -5.98 -4.39 -4.94 -4.65 
17 -16.24 -22.15 -19.14 1-11.22 -15.27 -13.33 -6.57 -8.32 -7.54 -4.99 -5.99 -5.54 
18 -15.64 -18.19 -16.82 '-11 .07 -13.22 -12.22 -7.27 -7.97 -7. 65 -5.79 -6.14 -5.94 
19 -14.28 -20.14 -17.96 10.42 -14.37 -13.14 -7.47 -8.83 -8.27 -5.99 -6.64 -6.32 
28 -5.27 -19.74 -13.90 -6.42 -14.42 -11. 49 -6.37 -9.03 -8.14 -5.89 -6.84 -6.60 
21 -2.77 -10.28 -5.42 -4.17 -6.47 -5.24 -4.51 -6.87 -5.09 -4.34 -5.64 -4.90 
22 -\. 21 -8.78 -3.48 -3.47 -7.72 -4.32 -3.71 -5.11 -4.26 -3.69 -4.39 -4.85 
23 -3.17 -5.22 -4.22 -3.47 -4.17 -3.81 -3.56 -3.66 -3.61 -3.44 -3.64 -3.50 
24 -3.52 -5.12 -3.92 -3.47 -3.87 -3.63 -3.31 -3.61 -3.43 -3.19 -3.44 -3.30 
25 -5.97 -9.18 -7.65 -4.17 -6.07 -5.26 - 3.41 -4.01 -3.74 -3.14 -3.24 -3. 19 
26 -7.87 -9.73 -8.93 -5.82 -6.47 -6.19 -4.11 -4.26 -4.19 -3.24 -3.39 -3.36 
27 -5.62 -9.38 -7.13 -4.57 -6.42 -5.44 -3.71 -4.26 -4.03 -3.24 -3.44 -3.34 
28 -5.22 -5.52 -5.34 -4.17 -4.47 -4.28 -3.31 -3.66 -3.47 -2.89 '·3.19 -3.04 
29 -5.37 -6.67 -6.85 -4.17 -4.72 -4.44 -3.26 -3.31 -3.30 -2.74 "2.89 -2.79 
30 -6.57 -7.42 -6.92 -4.72 -5.12 -4.98 - 3.31 -3.41 -3.36 -2.69 -2.74 -2.73 
31 -7.67 -8.53 -8.17 I -5.22 -5.72 -5.54 I - 3.41 -3.56 -3.52 I -2.69 -2.74 2.69 

Mont~ -1.21 
I I 

-5.39: -2.69 -22.15 -9.59 -3.47 -19.82 -7.59 -3.26 -12.13 -8.54 4.44 



Chaivo Bay 
January 1994 
Natural Area 

Ai r 
lemperature 

Sakhalin Sea Ice Studies 

Air 
"{ emper atuf e 

Air 
leml)erature 

(Recording Interval 128 min) 
Ai r 
remperature 

(dearees C) (degrees C) (degrees C) (de.i!"ees C) 
Date __ 'i!'il!!>.!' . .+l ~0.!'''!. __ + __ !!'!..i..!!t!.t-'_+~.!!.~ __ -1 ___ ~ 1..1l!> 1. '-- ~~.£'!'.._ -I- __ !!'!J .!l~t..:. _+g'!.c~ __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
1 -29.51 -31. 68 
2 -18.25 -28.37 
3 -15.24 -28.77 
4 -25.32 -34.94 
5 -27.82 -41. 15 
6 -29.43 -40.25 
1 -25.42 -40.90 
8 -22.01 -38.75 
9 -23.01 -41l.90 

10 -9.18 -22.31 
II -8.08 -11.35 
12 -15.39 -17.75 
13 -7.83 -22.36 
14 -I 1.79 -28.17 
15 -17.10 -26.22 
16 -19.61l -28. 17 
17 -18.40 -24.72 
18 -19.15 -28.67 
19 -16.60 -29.73 
20 -15.81l -18.50 
21 -17.91l -29.33 
22 -IS.75 -32.13 
23 -21l.61 -30.73 
24 -15.49 -21. 31 
25 -21l.66 -23.36 
26 -22.01 -27.72 
27 -19.75 -34.14 
28 -10.48 -32.13 
29 -15. 19 -29.1l2 
30 -16.1l0 -28.17 
31 -16.65 -31l.38 

Mont -7.83 -41.15 

Ai r 
Temperature 

-25.81 1-17 .15 -21.71 
-24.271-15.61l -23.31 
-22.78 1-14.35 -22.06 
-31.05 :-20.41 -27.77 
-35.98 1-22.96 -30.67 
-36.531-22.81 -31.33 
-34.33 1-20.91 -30.01 
-32.03 (-19.61l -28.62 
-31.50 1-18.60 -27.77 
-14.25 1-7.93 -19.45 
-11.68: -5.83 -9. 14 
-16.76 I -6.93 -16.55 
-15.17 I -0.67 -9.89 
-22.85 I -1l.97 -4.93 
-21.56 1-3.68 -5.13 
-24.11: -5.13 -7.53 
-21.88 1-8.23 -9.99 
-22.33 I -8.99 - 10.49 
-24.91 1-10.84 -12.19 
-16.79 I -9.49 -10.54 
-22.07 1-11l.94 -14.20 
-25.301.11.99 -16.80 
-26.41 :-11.79 -13.14 
-18.91 I-I I .29 -12.44 
-21. 89 I-I I. 79 -12.39 
-24.31 1-11.14 -12.04 
-28.95 1-12.14 -13.24 
-21l.93 :-11l.39 -13.69 
-22.91 1-11l.19 -11l.89 
-23.IS 1-10.29 -II. 04 
-24.69 i-10.49 -II. 24 

I 
-24.07 1-0.67 -31.33 

Ai r 
Temperature 

-21l.1l81-13.28 -16.23 
-21l.191-12.68 -17.03 
-18.901-12.28 -15.83 
-24.27 :-15.78 -19.53 
-28.35 1-11.58 -21.78 
-28.631-11.78 -22.73 
-27.061-16.33 -21. 68 
-25.14 (-14.38 -20.08 
-23.42 13.98 -19.78 
-12.30 -6.08 -13.48 
-6.98 -4.53 -6.23 

-12.39 -4.98 -12.43 
-5.01 -1l.58 -5.93 
-2.68 -0.33 -1.63 
-4.20 -2.1l3 -2.73 
-6.20 -2.98 -4.93 
-9.08 -5.38 -6.98 
-9.44 -6.B8 -9.1l3 

-II.SS 1-8.43 -9.78 
-9.98 ( -8.23 -9.03 

-12.211 -9.33 -12.03 
-14.41 :-11.1l8 -14.48 
-12.49 1-10.83 -II. 63 
-I I. 96 I-Ill. 38 -II. 23 
-12.09 I-Ill. 78 -I I. 18 
-11.521-10.33 -I I. 08 
-12.70 1-11l.93 -I 1.88 
-12.32 1-9 .93 -12.38 
-11l.56: -9.68 -11l.08 
-10.71, -9.S8 -11l.18 
-11l.92 -9.88 -10.38 

I 
-14.12 1-0.33 -22.73 

Air 
Temperature 

-15.1l91-10.53 12.38 
- I 5. I 9 1- 10. 18 -12.88 
-14.361-9.88 -11.83 
-17.69 :-12. 13 -14.44 
-20.46

1
-13.63 -15.99 

-21.05 1-13.63 -16.69 
-19. 85 1- 12.38 -15.79 
-18.04 -10.58 -14.29 
-16.84 -9.78 -13.83 

-9.02 -4.72 -9.48 
-5.24 -3.41 -4.46 
-8. 15 -2.41 -6.17 
-2.80 -0.41 -1.46 
-1l.73 -0.21 -I. 16 
-2.24 -1l.41 -I. II 
-3.91 -1.21 -2.76 
-6.46 -3.06 -4.72 
-7.26 -4.87 -6.07 
-9.37 -6.31 -1.92 
-8.64 -7.12 -7.62 

-10.51 -7.82 -10.13 
-12.78 -10.03 -12.38 
-II. 21 -9.78 -11l.33 
-11l.87 -9.58 -10.08 
-11.00 -9.83 -11l.23 
-10.62 -9.58 -10.13 
- I I. 46 -9.88 -11l.73 
- I I. 46 -9.53 - I I. 23 
-9.86 -9.12 -9.43 
-9.95 -9.12 -9.48 

-10.08 i -9.22 -9.58 

-11.B4 -0.21 -IS.69 

Air .... 1 ce 
Temperature 

-II. 59 
-11.66 
-11.07 
-13.22 
-15.19 
-15.55 
-14.43 
-12.83 
-11.93 

-6.67 
-4.00 
-4.46 
-0.97 
-0.52 
-0.69 
-2.91 
-4.17 
-5.38 
-7.44 
-7.39 
-8.91 

- I I. 22 
-10.1l6 

-9.85 
-10.1l1 
-9.78 

-11l.42 
-11l.64 
-9.30 
-9.32 
-9.40 

-8.71 

(dearees C) (d~rees C) (degrees C) (de~rees C) 
Date 

I -7.57 -8.37 -7.97 -5.27 
2 -7.47 -8.58 -8.02 -5.27 
3 -7.12 -8.1l7 -7.68 -5.07 
4 -8.07 -9.38 -8.73 -5.32 
5 -9.38 -10.28 -9.88 -5.97 
6 -9.23 -10.68 -10.06 -5.67 
7 -8.1l7 -9.93 -9.03 -4.67 
8 -6.67 -8.63 -7.69 -3.72 
9 -5.87 -7.82 -7.01 -3.27 

10 -3.47 -5.67 -4.44 -2.57 
II -2.32 -3.32 -2.89 -1.1l2 
12 -0.81 -2.47 -1.84 -0.32 
13 -1l.26 -1.66 -0.86' -0.52 
14 -0.16 -1.16 -0.62 -0.37 
15 -0.51 -0.61 -0.59 -0.52 
(6 -0.51 -0.86 -0.60 -0.57 
17 -1.01 -2.72 -1.95 -0.62 
18 -2.87 -4.22 -3.54 -0.97 
19 -4.42 -6.27 -5.57 -2.72 
20 -6.1l2 -6.32 -6.13 -4.77 
21 -6.47 -8.43 -7.39 -5.17 
22 -8.78 -10.53 -9.69 -7.12 
23 -8.83 -9.13 -8.98 -7.82 
24 -8.73 -9.IlB -8.90 -7.B2 
25 -8.98 -9.28 -9.1\ -8.02 
26 -8.83 -9.28 -9.1l3 -8.1l7 
27 -9.03 -9.73 -9.47,-8.17 
28 -9.03 -\1l.23 -9.81 1-8.47 
29 -8.53 -8.88 -8.7Il, -7.92 
30 -8.53 -8.78 -B.65 I -7.87 
31 -8.S3 -B.83 -8.69 1-7.87 

!tonU -0.16 -11l.68 -6.57 i -1l.32 

5.67 
-5.72 
-5.47 
-5.92 
-6.32 
-6.32 
-5.67 
-4.62 
-3.92 
-3.27 
-2.47 
-\.37 
-1.67 
-I. 17 
-0.62 
-0.57 
-0.87 
-2.57 
-4.67 
-5.07 
-6.82 
-8.B2 
-7.97 
-8.02 
-8.37 
-8.42 
-8.82 
-9.32 
-8.32 
-8.1l7 
-8.12 

-9.32 

-5.49 1-3.46 -3.56 
-5.48 1-3.36 
-5.29: -3.2\ 
-5.65 I -3.2\ 
-6.\4,-3.\1 
-6.03 I -2.6 I 

-3.46 
-3.36 
-3.26 
-3.26 
-3. \ I 

-5.08 1-2.2\ -2.61 
-4.1l8 I -1.91 
-3.6S : -\ .86 
-2.91, -1.91 
-1.91 I -t.00 

-2.21 
-2.0\ 
-2.16 
-1.86 

-1l.83 I -0.75 -1.35 
-0.93 I -1l.71l -\.60 
-0.72 I -0.55 
-0.61: -1l.65 

=::~i ( =U~ 
-\. \5 
-0.65 
-9.65 
-9.75 

-1.8\ -1l.81l -\.25 
-3.80 -\.31l -3.21 
-4.87 -3.36 -3.91 
-5.96 -4.0\ -5.42 
-8.15 -5.62 -7.32 
-7.87 -6.72 -6.92 
-7.92 -6.87 -7.07 
-8.\9 -7.12 -7.52 
-8.25 -7.42 -7.62 
-8.57 -7.47 -7.92 
-9.03 -7.87 -8.42 
-8.1l9 -7.32 -7.77 
-7.98 -7.27 -7.47 
-7.99' -7.27 -7.47 

-4.99 1-0 .55 -8.42 

-3.52 1-2.59 -2.69 -2.64 
-3.43 1-2.54 
-3.3\ : -2.39 
-3.22 1-2.29 
-3.22 1-2.34 

-2.59 
-2.54 
-2.39 
-2.44 

-2.57 
-2.47 
-2.32 
-2.37 

-2.92 1-2.\4 -2.34 -2.23 
-2.41l1-1.89 -2.04 - I. 96 
-2.02 I -1.59 - 1.84 -1.69 
-1.93: -1.33 
-2.1l3, -1.48 
-1.57 -1.28 

-\.59 
-\.59 
-I. 53 

-1.49 
-1.54 
- I. 45 

-1l.96 -1l.88 - I. 23 -\.99 
-9.94 -9.78 - I. 28 -\ .02 
-1l.86 -0.83 -1.18 -1.92 
-0.65 -9.68 -9.78 -9.72 
-0.65 -9.63 -9.68 -9.68 
-0.69 -0.68 -0.68 -9.68 
-\.1l5 -0.68 -0.83 -0.73 
-2.26 -B.83 - I. 84 - 1.24 
-3.66 -1.99 -2.84 -2.47 
-4.69 -2.89 -4.09 -3.47 
-6.71 -4.24 -5.84 -5.26 
-6.82 -5.64 -5.89 -5.75 
-7.01 -5.89 -6. \9 -6.07 
-7.35 -6.24 -6.69 -6.46 
-7.53 -6.64 -6.79 -6.72 
-7.76 -6.69 -7.09 -6.9\ 
-8.21 -7.14 -7.54 -7.38 
-7.52 -6.69 -7.14 -6.86 
-7.37 -6.64 -6.74 -6.69 
-7.36 -6.59 -6.74 -6.65 

! 
-3.86 -0.63 -7.54 -3.25 

233 



234 K. SHIRASA W A et at. 

Chaivo Bay 
Februsr y 199. 
Natural Area (Recording Interval 129 min) 

Ai r 
Temperature 

(d'!.ll.ree. CI 

Ai r 
Temperature 

(degree. CI 

Air 
Temperature 

(d~ree9 CI 

Ai r 
Temperature 

(degrees CI 
Date HeJ.It!>.!: .. +l~B.!?"!. __ 1 __ !!!..iJl~t-"_+~!!~ __ 1 ___ H.!lg.!>.!.,-.::~.£"!. __ 1 __ !!~.i'l.t.;._+~l!.c~ __ 

rNax Min Mean T Max Min Mean' Max Min Mean r Max Min Mean 
1 .. 11. 89 -31.13 "24.70

1
"10.99 -11.69 -11.32 1"10.33 "10.73 "10.49 1"9.53 9.88 "9.70 

2 .. 16.3B -27.92 -21.61 1 .. IB.2 • .. II. I. "IB.71 1-9.68 .. 10.38 -9.99 1,,9.91 "9.63 "9.38 
3 "18.60 "29.93 .. 2 •. 2B 1,,10.89 .. 11 .5 • "11.18 I .. 9.98 "IB.58 "10.30 1,,9.27 "9.73 ,,9.5. 
4 "17.25 "25.62 "22.891"11.34 -12.8. -11.91 1"1 B. 43 .. 11. 53 -IB.91 I "9.58 "IB.48 "10.BB 
5 "11.89 -26.67 -20. B3 1-11.79 "13.99 -13.021"11.23 "12.73 .. 11.991 .. 10.58 "11.53 "11. B5 
6 "15.85 -28.22 -21.981-12.79 "14.4B -13.591"12.B3 "12.98 -12.491"1I.B3 "11.88 "11.50 
7 "19.70 .. 3B.93 "26.57 :"14.65 -16.2B -15.45 :"13.38 .. 1 •. 68 -1 •. 13 :"12.13 -13.38 "12.95 
8 "18.25 "29.12 =~:::~ I=:~:~~ -17. 10 -16.15 1 .. 1 •. 23 "15.63 -14.96 1"13.38 -14.39 -13.85 
9 "17.60 -29.33 -17.15 -16. 19 1"1 •. 38 "15.78 -15.B81"13.53 "14.54 "14.B3 

10 "14.69 -28.32 "20.36 13.59 "16.8B -15.181 .. 13.B8 "15.58 -14.34 1"12.48 "14.39 "13.52 
11 "8.73 -16.5B "11.86 "9.94 -13.54 -11.6B I -9.78 "12.98 -11.34 I -9.63 "12.38 -11. Bl 
12 "10.43 "12.54 -11.44 "9.49 -IB.B4 -9.761-9.13 -9.73 -9.451"8.77 "9.53 -9.13 
13 "10.58 -12.69 -11.79 -8.69 -9.44 -9.04 I -8.33 "9.03 -8.65 I .. 1.91 "8.61 "8.27 
14 -1.71 -10.68 -4.66 -7.58 -8.99 "8.21 -7.43 -8.63 -7.96 -7.22 .. 8.22 .. 7.68 
15 "2.47 -5.67 -3.91 "6.43 "7.48 -6.94 -6.38 .. 7.33 -6.82 -6.27 -7.12 "6.67 
16 "3.47 -6.88 -5.29 -5.68 "6.38 -6.03 -5.63 -6.28 -5.94 "5.52 "6.17 "5.83 
17 -5.B7 -20.51 "9.68 -5.13 -5.63 -5.38 -5.B8 -5.53 -5.31 "4.97 "5.47 .. 5.22 
18 "11.29 -19.25 "15.19 -4.93 -5.13 -5.00 -4.78 -5.03 -4.88 -4.62 .. 4.92 -4.74 
19 "11.29 "26.27 .. 15.65 - •. 83 .. 4.93 "4.88 -4.58 "4.73 -4.68 .. 4.41 .. 4.57 "4.50 
20 "10.68 "29.38 -21.26 -4.78 -4.88 -4.83 -4.53 -4.63 -4.58 .. 4.31 ,,4 .• 1 -4.36 
21 "7.23 -30.23 -16.15 -4.88 -5.08 -4.99 -4.58 -4.73 -4.66 .. 4.31 "4.46 -4.40 
22 -3.67 -7.28 -5.15 .... 83 -5.118 -4.91 - •. 58 - •. 18 .... 69 -4.36 "4.46 "4.44 
23 "0.76 -3.41 -1.97 "4.38 -4.78 "4.51 -4.23 -4.53 - •. 39 .. 4.11 .. 4.36 "4.25 
2. "0.86 -7.B3 -3.18 -3.98 .... 33 - •. 13 -3.88 "4.23 .... 0. "3.81 - •. II .. 3.95 
25 -1. 51 - •. 27 -3.10 "3.68 -3.98 -3.82 -3.63 -3.88 -3.76 -3.56 -3.81 -3.69 
26 "0.51 -8.58 - •. BI -3 .• 8 "3.68 -3.60 -3.48 -3.63 -3.5. -3.41 -3.56 "3.48 
27 -4.02 -13.29 -7.72 -3 .• 3 -3 .• 8 "3.47 -3.38 -3 .• 3 -3.39 "3.26 "3.36 -3.32 
28 -1.46 -8.78 -6.H -3.38 -3 .• 8 -3.43 I -3.33 -3.38 -3.a. -3.21 "3.26 -3.25 

I 
I 
I I 

Mont -0.51 -31.13 -13.92 -3.38 -17.15 -8.55 I -3.33 .. 15.78 -8.08 I -3.21 "14.54 -7.63 

Air Air Air Air/Jce 
TeMperature Temperature Temperature Temperature 

Date 
(degrees CI (degrees C) (degrees C) (degrees C) 

I -8.78 9.13 "8.98 1"8.02 "8.37 8.22 1 -7.37 7.67 "7.54 I "6.64 -6.84 -6.76 
2 -8.48 -8.93 "8.72 1"7.82 -8.22 -8.B5 1,,7.22 -7.57 "7.44 I "6.54 -6.79 -6.71 
3 "8.53 -8.98 .. 8.791 -7.82 -8.17 -8.94 1-7.22 .. 7.41 .. 7.38 1,,6.54 "6.69 -6.63 
4 -8.83 -9.53 .. 9.2B I -8.B7 -8.62 "8.37 1"7.42 -7.82 -7.63 I "6.69 "6.99 "S.85 
5 -9.68 "IB.S8 -10.121 "8.17 "9.57 -9.251 -1.92 "8.67 "8.391-7.119 -7.74 "7.53 
6 "10.B8 -!B.BB -!B.58: "9.27 -9.87 "9.66: "8.47 -9.B8 -8.87 -7.6 ... 8.14 .. 7.98 
7 .. 11.03 "12.18 -11.84 1 "9.97 "11.12 "10.78 1 -9.13 "10.13 "9.79 -8.24 "9.19 -8.84 
8 "12.43 "13.18 -12.79 "11.27 -12.07 "11.74 r10.28 "11.03 "10.77 "9.29 "9.95 .. 9.72 
9 "12.73 "13.38 "13.113 11.77 "12.32 -12.04 ~10.83 "11.33 -11.09 "9.79 "10.30 "10.07 

10 .. 11.83 "13.33 "12.71 11.12 -12.32 -11.851"111.48 -11.'33 "1I.B2 -9.69 "10.35 "10.10 
11 -9.38 -11.73 "10.61 -9.07 -11.B7 "10.14 1"8.67 "10.38 "9.62 -8.19 -9.64 "9.03 
12 "8.37 -9.23 "8.18 "7.97 "8.92 -8.40 -7.62 -8.52 -8.01 -7.14 "8.04 "7.56 
13 -7.S2 -8.32 "7.90 "7.27 .. 7.92 "7.54 -6.92 -7.57 "7.16 "6.49 .. 7.09 -S.74 
14 -6.92 "7.77 -1.37 "6.62 "7.37 "1.02 -6.31 "6.92 -6.61 ,,6.0. "6.49 -S.29 
15 "6.12 -6.B7 "6.47 "5.92 "6.57 "6.24 "5.67 "6.32 -6.01 .. 5.39 .. 5.99 -5.1B 
16 -5.37 "6.02 -5.69 -5.22 -5.82 "5.51 -5.116 -5.62 -5.3. "4.84 "5.39 .. 5.IB 
11 -4.82 -5.32 "S.B9 "4.67 -5.17 "4.92 -4.51 "5.01 "4.74 "4.29 "4.79 -4.53 
18 "4.47 -4.77 -4.60 -4.27 "4.62 "4.43 - •. 16 -4.46 -4.28 -3.94 .... 24 -4.08 
19 -4.22 -4.42 -4.34 -4.02 "4.27 "4.16 -3.86 -4.11 .. 4.00 -3.69 "3.94 "3.80 
2B "4.12 -4.22 "4.18 "3.92 "4.B2 "3.91 -3.71 -3.86 "3.811 -3.54 "3.64 -3.58 
21 -4.12 -4.22 -4.16 -3.87 "3.97 "3.93 "3.66 -3.16 -3.12 -3.44 "3.54 "3.48 
22 "4.17 -4.22 -4.21 "3.92 -3.97 "3.96 -3.11 "3.76 "3.76 -3.49 "3.54 -3.49 
23 "3.97 -4.17 -4.07 -3.82 -3.92 "3.87 -3.61 -3.71 "3.68 -3.44 "3.49 -3 .• 7 
24 -3.72 -3.92 "3.83 "3.57 "3.77 -3.68 -3.46 -3.61 "3.54 .. 3.29 "3.44 -3.37 
25 "3.52 "3.72 "3.6B "3.37 "3.57 -3.48 "3.26 "3.46 "3.37 -3.14 -3.29 -3.22 
26 "3.32 "3.47 "3.4B -3.22 "3.37 "3.3B "3.11 -3.26 -3.211 "3.B4 -3.14 "3.B8 
27 -3.22 -3.32 -3.2.1 "3.07 "3.17 -3.131 "3.01 "3.11 "3.116 -2.89 -2.99 -2.9. 
28 "3.12 -3.22 "3.16 1-2.97 -3.B7 -3.113 1"2.91 -3.01 ,,2.9. "2.79 "2.89 "2.83 

I I 
I I 
I I 

!tont -3.12 -13.38 
I 

"7.19 -2.97 .. 12.32 .. 6.741 .. 2.91 -11.33 -6.32 -2.79 "111.35 "5.84 



Sakhalin Sea Ice Studies 

Chaivo 8ay 
March 1994 
Natural Area (Recording Interval 129 _in) 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IB 
\\ 
\2 
13 
U 
\5 
16 
17 
18 
19 
2B 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 

Mont 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

\B 
11 
12 
13 
14 
15 
16 
17 
18 
\9 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 

Mont 

Air Air Air Air 
Te~perature Te.perature Teeperature Te.perature 

(degrees C) (degrees C) (degrees C) (degrees C, 

-3.12 -13.94 -7.46 3.33 -3.38 3.34, -3.18 -3.28 -3.25, 3.\1 -3.2\ -3.17 
-\.7\ -9.53 -7.32 -3.18 -3.28 -3.23, -3.B8 -3.18 -3.15, -3.BI -3.11 -3.B6 
-5.22 -13.54 -9.24 -3.08 -3.13 -3.\1, -2.98 -3.08 -3.03, -2.91 -3.BI -2.95 
-6.32 -\4.44 -\B.12 -3.B3 -3.B8 -3.B3, -2.93 -2.98 -2.96, -2.81 -2.86 -2.86 
-9.63 -13.54 -1\.57 -2.97 -3.B3 -3.B0' -2.83 -2.93 -2.89' -2.7\ -2.81 -2.78 
-7.23 -\B.99 -9.47 -2.97 -3.B3 -3.BB -2.83 -2.88 -2.87' -2.71 -2.76 -2.73 
-\.97 -2B.51 -12.B8 -3.03 -3.23 -3.11 -2.88 -3.03 -2.93: -2.7\ -2.81 -2.76 

=~::~ -~~:~~ -~~:~~ =~:~~ =~::: =~::~ =~::~ =~::~ =~::~, =~::~ =~::: =~::: 
I.B9 -7.B8 -3.07 -3.08 -3.28 -3.18 -3.B3 -3.23 -3.\4 -2.86 -3.06 -2.99 

-8.56 -\2.34 -5.81 -2.97 -3.18 -3.18 -2.98 -3.\3 -3.B6 -2e9\ -3.B6 -2.99 
-3.57 -7.73 -5.31 -2.87 -3.B8 -~.97 -2.68 -3.83 -2.86 -2.66 -3.86 -2.85 
-6.32 -\8.58 -\8.6~ -2.82 -2.92 -~.87 -2.73 -2.78 -2.74 -2.66 -2.7\ -2.7B 
-5.07 -20.41 -13.34 -2.37 -2.82 -~.62 -2.48 -2.73 -2.61 -2.46 -2.66 -2.58 

B.B9 -\8.35 -IB.78 -2.B7 -2.47 -2.33 -2.23 -2.43 -2.38 -2.26 -2.46 -2.39 

-\. 66 -\6.B5 
-2.27 -9.63 
-B.36 -3.37 
-B.06 -5.57 
-3.57 -\9.85 
-2.52 -25.72 
B.89 -25. T7 

-3.87 -14.84 
-S.73 -\5.65 

-lB. B8 -23.36 
-5.B7 -25.62 
-4.67 -16.75 
-5.97 -\7.5B 
-6.93 -2B.96 

1.34 -23.56 

I. 34 -25. T7 

Air 
Tellperature 

(degrees 

-8.BB -1.72 -1.77 
-5.29 -\. 72 -1.82 
-2.\4 -\.62 -1.71 
-3.B8 -1.72 -\. 87 
-8.47 -1.72 -\.87 

-\4.87 -1.72 -1.87 
-14.13 , -\. 67 -\. 92 
-7.79 , -1.67 -1.72 
-9.89 : -\. 62 -\. 67 

-15.67, -\.57 -\. 67 
-14.23, -\.57 -\. 57 
-IB.91 , -\.52 -\. 57 
-11.86 , -\.52 -I. 52 
-14.05 1-1.52 -1.57 

-9.34 , -I. 57 -I. 62 

-9.31 
, 

-I. 52 -3.38 

Ai r 
Temperature 

C) (degrees C) 

-\ .75 -1.78 -1.78 
-\.8B -\.78 -\. 88 
-1.69 -1.68 -1.18 
-\. 81 -I .83 -\. 88 
-1.77 -1.78 -\. 88 
-\.8B -\.78 -1.88 
-I. 79 , -1.73 -1.88 
-\.69 , -\. 73 -1.78 
-I. 65 , -1.63 -\. 68 
-1.62 : -\ .68 -1.73 
-\. 57 , -\ .63 -1.73 
-\. 55 , -1.63 -1.68 
-I. 52 , -I. 53 -1.58 
-1.55 1-1.53 -1.58 
-I. 68 ' 

-~. 34 ' 

-1.53 -I. 63 

-\. 53 -3.28 

Ai r 
fe.perature 

(degrees C) 

-1.78 -\.81 -\. 86 
-\. 84 -1.8\ -I. 86 
-1.13 -1.16 -1.81 
-I. 86 -I. 81 -I. 91 
-\. 83 -\. 81 -1.91 
-\. 85 -I. 76 -1.86 
-\. 81 -\. 71 -1.86 
-1.73 -1.71 -1.76 
-\.67 -1.66 -\.7\ 
-1.69 -\. 66 -1.76 
-\. 68 -\. 61 -1.76 
-\.66, -\.66 -1.71 
-1.57 I -1.56 -I. 66 
-1.56' -1.51 -1.56 
-I. 68 ' -I. 51 -1.6\ 

-2.33 ' -\. 51 -3.2\ 

Air/lee 
Te.perature 

(degrees 

-1.82 
- \. 84 
-1.78 
-\. 86 
-\. 84 
-\ . 84 
-\. 81 
-I.H 
-\. 67 
-1.7B 
-\. 69 
-1.69 
-I. 63 
-1.54 
-1.55 

-2.28 

C) 

r-M;~1Q..h~f-n.!l5{;an-T-M8~~iJlh-~~;t2!!.ri:8n~-M8~~1Sl!'kf-n-~~;-an-~-Ma~f!P!\in-@.~-;;n 
-3.82 -3.12 -3.07, -2.92 -2.97 -2.96 I -2.81 2.91 -2.85, -2.69 -2.79 -2.73 
-2.92 -3.82 -2.97, -2.82 -2.92 -2.86 -2.7\ -2.81 -2.76 -2.59 -2.69 -2.63 
-2.82 -2.92 -2.86 , -2.72 -2.77 -2.75 -2.61 -2.71 -2.65 -2.49 -2.59 -2.53 
-2.72 -2.82 -2.77' -2.62 -2.67 -2.65 -2.5\ -2.56 -2.55 -2.39 -2.49 -2.43 
-2.62 -2.72 -2.69 , -2.47 -2.62 -2.56 -2.41 -2.51 -2.46 -2.24 -2.39 -2.34 
-2.62 -2.62 -2.62: -2.47 -2.47 -2.47 -2.36 -2.4\ -2.39 -2.24 -2.24 -2.24 
-2.57 -2.62 -2.61 , -2.42 -2.47 -2.46 -2.36 -2.36 -2.36 -2.24 -2.24 -2.24 
-2.62 -2.72 -2.68, -2.41 -2.52 -2.50 -2.36 -2.41 -2.39 -2.19 -2.29 -2.26 
-2.12 -2.72 -2.721-2.52 -2.52 -2.52 -2.41 -2.41 -2.41 -2.29 -2.29 -2.29 
-2.72 -2.82 -2.76 , -2.52 -2.62 -2.56 -2.41 -2.46 -2.43 -2.29 -2.34 -2.29 
-2.77 -2.82 -2.78 , -2.57 -2.62 -2.68 -2.46 -2.46 -2.46 -2.29 -2.34 -2.32 
-2.62 -2.87 -2.75 : -2.52 -2.62 -2.60 -2.46 -2.56 -2.58 -2.34 -2.44 -2.38 
-2.57 -2.62 -2.61 , -2.42 -2.52 -2.47 -2.36 -2.41 -2.39 -2.24 -2.34 -2.26 
-2.47 -2.57 -2.52, -2.37 -2.42 -2.41 -2.31 -2.36 -2.34 -2.19 -2.24 -2.22 
-2.32 -2.42 -2.38, -2.21 -2.32 -2.3\ -2.21 -2.26 -2.25 -2. \ 4 -2.19 -2.18 , 
-1.81 -1.96 -I. 89 , -I. 81 -2.82 -1.94 -\.86 -2.B6 -1.97 -1.84 -1.99 -I. 95 
-I. 81 -\. 86 -1.84: -1.82 -1.87 -\. 83 -1.81 -1.86 -\. 85 -\.79 -I. 84 -1.83 
-1.16 -1.81 -1.19, -\.72 -\.82 -1.77 -1.75 -\. 8\ -\.79 -1.69 -\.79 -1.15 
-\. 81 -1.86 -1.84 , -1.77 -1.77 -1.77 -1.71l -\.75 -1.74 -\. 69 -\.69 -\. 69 
-\. 8\ -\.86 -\. 82 , -\.72 -1.77 -1.74 -1.1B -1.7B -1.71l -I. 64 -\. 69 -\.68 
-1.16 -\. 86 - I. 81 , - I. 72 -1.17 -1.74 -I. 7B -1.75 -1.72'-1.64 -\.69 -\ .67 
-1.71 -\. 86 -I. 8B , -1.67 -\-. 77 -I. 73 , -\.65 -1.75 -I. 7B , -I. 58 -\.69 -1.65 
-\.7\ -1.76 -1.73: -1.61 -\.72 -I. 7B I -\.65 -1.78 -1.68: -1.58 -\. 64 -\.63 
-I. 66 -1.66 -1.66, -1.57 -I. 67 -I. 62 , -1.55 -\. 65 -1.60,-1.53 -1.58 -1.56 
-I. 66 -1.76 -1.70,-\.57 -I. 62 -\. 611 , -1.55 -1.65 -\.60, -\,48 -1.64 -1.54 
-1.66 -1.71 -I. 69 , -1.57 -\.67 -\.62 1 -1.55 -\.70 -1.63, -\.48 -\ .64 -1.57 
-\. 66 -\. 71 -\. 69 , -1.62 -\. 67 -\.64 , -\ .60 -\.78 -1.65 1 -1.58 -1.69 -1.63 
-\. 61 -\. 66 -1.65' -1.51 -1.62 -\. 61 I -1.68 -\.65 -\ .62 , -1.58 -\.69 -1.61 
-\. 51 -\. 61 -1.55: -\.47 -\. 57 -\. 55 1 -1.50 -\. 55 -\. 54 1 -\. 48 -1.58 -1.53 
-I. 5\ -\. 56 -1.54 -\.47 -\. 57 _\. 52 I -1.58 -1.55 _\. 58 I -\. 48 - I. 53 -I. 58 

1 I , 
-I. 5\ -3.12 -2.22 -1.47 -2.97 -2.14 -1.58 -2.91 -2.88 -1.48 -2.79 -2.08 
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Chaivo oa\! 
Apr i' '994 
Natural Area (RecordinR Interval 12B Min' 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
11 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 

Air Air Air Air 
TeMperature le.perature le.perature TeMPerature 

(degree. C) (dearee. C) (degree. C) (degree. CI 

11.41 -9.58 -3.53, -1.62 -1.67 -1.65 ,-1.58 1.63 -1.63, -1.56 -1.61 -1.59 
-11.96 -15.98 -5.81, -1.67 -1.72 -1.78 , -1.58 -1.63 -1.611, -1.51 -1.56 -1.55 
-8.61 -4.42 -2.87, -1.67 -1.67 -1.67 1-1.53 -1.58 -1.53, -1.46 -1.51 -1.48 
-2.52 -4.92 -3.68 1-1.62 -1.67 -1.66 1-1.53 -1.53 -1.53, -1.46 -1.46 -1.46 

1.49 -6.27 -2.82 1-1.62 -1.62 -1.62 1-1.53 -1.53 -1.53 I -1.46 -1.46 -1.46 
-2.97 -11.29 -6.114 1-1.57 -1.62 -1.61 I -1.48 -1.53 -1.52 1-1.41 -1.46 -1.45 

I , , , , , 

[Lont 1.49 -15.98 -3.86' -1.57 -1.72 -1.65 '_1.48 -1.63 -1.56' -1.41 -1.6' -1.58 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
11 
12 
13 

'4 
IS 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 

Air Air Air Air/Ice 
Te~per8ture TeMperature Te.perature TeMperature 

(degrees C) (degrees C) (degrees C) (degrees C) 

1.56 -1.61 -1.57, 1.52 -1.57 -1.54 1-1.45 -1.58 -1.48 -1.43 -1.53 -1.48 
-1.51 -1.56 -1.53, -1.47 -1.52 -1.52 1-1.45 -1.45 -1.45 -1.43 -1.43 -1.43 
-1.46 -1.51 -1.47, -1.42 -1.47 -1.45 1-1.48 -1.45 -1.42, -1.38 -1.43 -1.39 
-1.46 -1.46 -1.46 1-1.37 -1.42 -1.41 I -1.35 -1.35 -1.35 I -1.33 -1.33 -1.33 
-1.41 -1.46 -1.45 1-1.37 -1.42 -1.37 1-1.38 -1.35 -1.34' -1.28 -1.33 -1.32 
-1.36 -1.41 -1.411: -1.37 -1.37 -1.37: -1.38 -1.38 -1.38: -1.28 -1.28 -1.28 

, , I 
I I I 

~onl -1.36 -1.61 
I , , 

-1.48 -1.37 -1.57 -1.44 -'.38 -1.58 -1.39 -1.28 -1.53 -1.37 



Sakhalin Sea Ice Studies 

Table 11 Daily mean, minimum and maximum ice/water temperatures at the depths of 10, 
20, 30, 40, 50, 60, 70 and 100 cm below the snow-ice interface in the natural area 
during the 1993-1994 winter experiment. 

Chaivo Bay 
Decelflber 1993 
Natural Area 

Ice 
Temperature 

(degrees C) 

Ice 
Temperature 

(degrees C) 

Ice 
Tellperature 

(degrees 

eRecordinp IntervaJ 12911in) 
Water 

C) (dearees 
Oate f- __ ~.eLh':'~1!tc.!' ___ + __ J1~.!!!.:_=.2.!1£'!... __ ~ ___ D..!'2.t.!>.:..~1'!P.!! ___ l-__ .!1.'!P.!.'!..=_=.4..1!!Lri-_-

Max Min Mean Max Min Mean Max Min Mean Max Min ean 
I 
2 I 

3 I 
I 

4 I 
5 I 
6 I 
7 I 
8 I 
9 

III 
II 
12 -2.98 -5.03 -4.18 -1.97 -2.02 -1.59 -1.116 -1.16 -I. 46 -1.04 -1.74 -I.U 
13 -4.23 -5.24 -4.85 -I. 81 -2.11 -2.42 -1.16 -1.16 -1.52 - I. 14 - I. 74 - I. 51 
14 -3.38 -4.13 -3.111 -2.31 -2.11 -2.48 -1.26 -1.71 -1.48 -1.29 -1.74 - I. 48 
15 -3.18 -3.33 -3.22 -2.27 -2.42 -2.34 -1.41 -1.76 -\. 59 -I. 39 -1.74 -\. 59 
16 -3.28 -3.58 -3.42 -2.22 -2.52 -2.36 -\.16 -1.76 -\. 53 - I. 14 -1.74 -\. 52 
17 -3.53 -4.118 -3.76 -2.37 -2.67 -2.52 -1.16 -1.71 -1.511 -1.14 -\. 69 -\. 48 
18 -4.03 -4.58 -4.18 -2.41 -3.28 -2.75 -1.16 -1.76 -1.55 -1.19 -1.74 -1.55 
19 -4.18 -4.63 -4.38 -2.88 -3. liS -2.95 -I. 41 -1.76 -1.66 -1.39 -1.74 -I. 65 
211 -4.68 -4.83 -4.78 -3.118 -3.18 -3. II -1.111 -1.71 -\.U -\,114 -\. 69 -1.43 
21 -3.68 -4.58 -4.13 -2.72 -3.18 -2.911 -11.81 -I. 66 -\. 26 -11.84 -I. 64 -\. 25 
22 -3.33 -3.63 -3.49 -2.67 -2.72 -2.711 -1.36 - \. 81 -1.63 -1.39 -1.74 -I. 61 
23 -3.118 -3.28 -3.16 -2.47 -2.67 -2.57 -1.51 -1.71 -\. 56 -1.39 - I. 64 -1.44 
24 -2.83 -3.113 -2.93 -2.22 -2.47 -2.36 -1.36 -\. 51 -I.U -\.119 -\. 34 -1.211 
25 -2.62 -2.17 -2.71 -2.112 -2.11 -2.11 -1.21 -1.36 - 1.28 -11.89 -1.89 -8.99 
26 -2.57 -2.67 -2.62 -I. 91 -2.112 -1.99 -1.111 -1.16 -I. II -11.59 -11.84 -11.75 
27 -2.52 -2.62 -2.58 -1.82 -1.92 -1.98 -8.86 - 1.81 -\l.95 -11.29 -11.59 -11.44 
28 -2.32 -2.52 -2.44 -\. 62 -\. 82 -1.73 -11.71 -0.86 -8.79 -11.119 -11.24 -11.18 
29 -2.12 -2.32 -2.211 -I. 47 -\. 62 -\. 51 -11.51 -0.66 -\l.61 11.111 -11.119 -11.113 
311 -2.112 -2.12 -2.86 -1.32 -\.47 -\. 40 -11.46 -0.51 -8.511 11.116 11.111 11.112 
31 -\. 81 -2.92 -1.93 -I. 11 -1.32 -I. 24 -11.46 -8.51 -8.48 I 9.11 9.96 9.87 

!tonH -I. 81 -5.24 -3.34 -\.01 -3.28 -2.25 -11.46 -\. 81 _\. 27 I 11.11 -1.74 -1.117 

Water Water Water Water 
TeMperature TeMperature 

(degrees C) (d~rees C) (degrees C) (degrees C) 

I I 
2 I 
3 I 
4 I 
5 I 
6 I 
7 I 

I 
8 I 
9 I 

III I 
II I 
12 -1.9S -1.73 -1.46 -( .117 -1.71 -I. 46: -1.115 -1.75 -\. 43 -I. 98 -1.74 -\. 47 
13 -1.13 -1.73 -I. 51 -1.12 -I. 77 -1.51 1-1.15 -1.75 -1.49 -1.13 -1.74 -\. 52 
14 -\. 28 -1.73 -\. 49 -I. 27 -1.72 -I. 48 I -1.25 -1.111 -1.48 -1.28 -1.74 -\. 51 
15 -1.38 -1.73 -\. 58 -1.42 -1.71 -1.61 I -1.411 -1.111 -1.56 -1.38 -1.74 -1.611 
16 -1.13 -1.73 -I. 52 -\. 12 -1.77 -I. 53 I -1.15 -1.111 -I. 511 -1.13 -1.74 -1.53 
17 -1.13 -1.73 -\. 51l -1.12 -1.72 -1.49 I -1.11l -1.71l -1.47 -\. 13 -1.74 -1.51 
18 -I.IS -1.7S -1.55 1-\,22 -1.11 -1.57:-1.15 -1.15 -1.52 -1.18 -1.74 -\. 55 
19 -1.38 -1.78 -\. 65 -1.42 -1.77 -1.66 1-1.411 -1.75 -\. 63 -I. 43 -1.74 -\. 66 
21l -1.93 -1.68 -1.43 -1.12 -\. 67 -1.441-1.15 -1.79 -\. 43 -1.13 -1.69 -1.45 
21 -11.83 -\. 68 -1.27 -1l.87 -\. 61 -I. 27 I -11.85 -\. 65 -I. 25 -11.93 -1.74 -I. 31 
22 -\. 38 -1.18 -1.62 -1.37 -1.11 -I. 62 I -I. 35 -1.15 -\. 61l -1.43 -1.74 -1.65 
23 -1.38 -\. 63 -1.44 -1.31 -1.62 -I. 43 I -1.35 -\. 65 -1.41 -1.48 -1.74 -1.611 
24 -\,13 -I. 33 -I. 211 - J. 12 -I. 31 -1.23:-1.15 -\. 35 -\.25: -1.43 -1.48 -I. 47 
25 -11.88 -I. 98 -11.98 -11.92 -1.111 -1.112 1-1.1111 -\. 15 -1.118 1-1.33 -1.43 -I. 38 
26 -11.63 -11.88 -11.16 -11.61 -11.92 -11.82 I -11.811 -\. 011 -11.93 I -I. 28 -1.33 -1.31 
27 -11.28 -11.58 -11.45 -11.31 -11.61 -11.56 I -11.511 -11.85 -11.74 I -\. 13 -I. 33 - I. 23 
28 -11.13 -11.28 -11.211 -11.22 -11.42 -8.31 I -11.35 -11.711 -11.46 I -11.98 -1.28 -1.117 
29 -8.113 -11.08 -11.84 -1l.1I1 -11.17 -11.12 I -11.119 -8.35 -11.22 I -11.68 -1l.96 -8.84 
38 11.112 -1I.1l3 1l.112 -1l.112 -8.111 -11.112 \ -1I.1l4 -8.19 -11.119 I -11.58 -11.88 -11.69 
31 11.87 11.112 11.117 11.113 -11.112 11.113 1l.116 -9.99 11.111 I -11.43 -11.78 -11.54 

I I 
Mont 11.117 -1.18 -1.88 11.113 -1.77 -I. II 1l.116 -1.75 -1.13 -11.43 -1.74 -1.34 
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Chaivo Bay 
Januarv 1994 

K. SHIRASAWA et at. 

Natural Area (Recording Interval 128 _in) 
Ice Ice Ice Water 
TeMperature le.perature leaperature le.perature 

(degrees C) (degrees C) (dearees C) (dearees C) 
Date ~.I!.U>..:._-.!!!..c.!' ___ + __ .!!!P.!~:_::.:tlI£"L __ -I ___ D.!!2.t...!>.:....:-ll!P.! ___ l- __ !1.'!.P'!''!.:_:..4J!£.-__ _ 

rMBX Min Mean Max Min Mean Max Min Mean Max Min Mean 
I -1.82 -1.81 -1.84 -1.91 -1.41 -1.25 -0.46 -0.46 -9.46 9.11 0.96 8.09 
2 -1.11 -1.82 -1.80 -1.92 -1.11 -1.08 -8.36 -0.56 -9.41 0.11 8.86 0.89 
3 -1.61 -1.82 -1.15 -1.12 -1.21 -1.15 -8.16 -8.51 -0.33 0.11 8.86 8.10 
4 -1.42 -1.62 -1.54 -0.11 -1.11 -0.89 -0.21 -0.56 -8.34 0.16 0.11 0.11 
5 -1.52 -1.12 -1.68 -8.87 -1.02 -0.93 -0.21 -0.31 -8.28 0.16 0.11 0.14 
6 -1.41 -1.82 -1.12 -0.81 -1.52 -1.14 -0.26 -0.31 -0.30 0.16 0.11 0.15 
1 -1.11 -1.41 -1.34 -0.92 -1.42 -1.16 -0.31 -8.61 -8.58 0.16 0.11 0.14 
8 -1.12 -1.42 -1.26 -0.62 -8.81 -8.13 -0.31 -8.56 -8.39 0.11 8.06 0.10 
9 -1.11 -1.61 -1.42 -0.62 -8.11 -0.68 -8.26 -0.51 -9.37 0.11 0.01 8.06 

19 -1.02 -1.12 -1.88 -8.61 -9.12 -8.11 -0.41 -8.56 -9.49 0.81 -8.14 -8.85 
II -9.91 -8.91 -0.91 -8.72 -9.11 -8.74 -0.31 -8.41 -8.35, -0.84 -8.24 -8.18 
12 -9.92 -8.91 -8.95 -0.11 -9.91 -0.881 -8.31 -0.36 -il.31 -0.09 -1.44 -8.51 
13 -0.82 -1.32 -1~B8 -0.82 -1.61 -1.06 -il.41 -0.96 -il.56 -0.19 -1.69 -0.81 
14 -1.02 -1.22 -1.12 -1.02 -1.31 -1.11 -8.91 -1.11 -il.99 -B.14 -1.84 -il.56 
15 -il.11 -l.il2 -8.981 -il.82 -1.82 -8.88 -8.81 -0.96 -il.88 -8.14 -8.69 -il." 
16 -8.12 -il.11 -8.13 -9.12 -il.82 -0.17 -8.66 -0.81 -il.14 -8.14 -9.59 -9.39 
11 -9.61 -9.12 -9.1i1 -9.52 -il.12 -0.67 -8.46 -8.11 -il.66 -8.89 -0.49 -0.36 
18 -8.62 -8.62 -il.62 -8.42 -8.51 -8.49 -8.46 -8.61 -il.51 -8.24 -1.19 -8.55 
19 -il.62 -il.12 -0.64 -8.41 -il.51 -8.52 -8.46 -0.61 -0.53 -8.39 -1.14 -8.61 
2i1 -8.12 -1.12 -8.88 -8.62 -8.61 -0.63 -8.61 -il.66 -il.62 -8.34 -1.14 -8.10 
21 -1.11 -1.91 -1.54 -0.61 -il.11 -8.12 -8.26 -8.56 -9.46 -8.89 -8.59 -8.38 
22 -2.81 -3.48 -2.81 -8.82 -1.61 -1.12 -8.41 -8.61 -\l.51

1 
-8.04 -il.49 -B.23 

23 -3.53 -3.98 -3.15 -1.62 -2.21 -1.9i1 -B.66 -1.81 -il.18 I -8.il9 -1.89 -8.58 
24 -4.il3 -4.53 -4.38 -2.31 -3.88 -2.1i1 -l.il6 -1.91 -1.45 I -8.24 -1.69 -8.93 
25 -4.58 -5.13 -4.89 -3.18 -3.13 -3.42 -1.86 -2.42 -2.il5 I -8.U -1.64 -1.06 
26 -5.24 -5.34 -5.29 -3.18 -3.98 -3.83 -2.11 -2.61 -2.391 -8.54 -1.19 -1.16 
21 -5.34 -5.59 -5.44 -3.93 -4.13 -3.98 -2.32 -2.11 -2.531-8.U -1.74 -1.16 
28 -5.59 -5.89 -5.80 -4.18 -4.38 -4.26 -2.41 -3.92 -2.181-8.49 -1.19 -1.23 
29 -S.U -5.84 -5.61 -4.13 -4.43 -4.25 -2.62 -3.82 -2.16

1 
-8.59 -1.64 -1.14 

3i1 -5.39 -5.U -5.42 -4.83 -4.13 -4.88 -2.52 -2.81 -2.65 1-8.54 -1.24 -8.98 
31 -5.34 -5.39 -5.36 i -3.93 -4.03 -4.81 -2.42 -2.12 -2.51j -9.59 -1.34 -8.88 

I 
ont -il.62 -5.89 -2.39 -8.42 -4.43 -1.61 -B.16 -3.92 -1.ilB I B.16 -1.19 -8.44 

I 
2 
3 
4 
5 
6 
1 
8 
9 

19 
II 
12 
13 
14 
15 
16 
11 
18 
19 
2i1 
21 
22 
23 
24 
25 
26 
21 
28 
29 
39 
31 

!!:Lont 

water Water 
le.perature 

Water Water 
TeMperature 

(degrees C) (degrees C) (degrees C) (degrees C) 

9.91 
9.91 
8.il7 
iI.12 
iI.11 
8.17 
8.11 
8.12 
9.12 
8.il2 

-9.93 
-il. il8 
-B.13 
-8. 13 
-il. 13 
-8.13 
-il.98 
-il.28 
-il.43 
-il.43 
-il.13 
-il.88 
-8.88 
-9.28 
-8.48 
-il.53 
-8.43 
-8.53 
-8.63 
-8.53 
-8.38 

8.11 

iI.91 
iI.97 
8.91 
B.87 
9.12 
9.12 
9.91 
iI.91 

-9.il3 
-il. 18 
-il.78 
-1.58 
-I. 68 
-1.93 
-8.68 
-9.58 
-9.48 
-1.33 
-1.18 
-1.28 
-9.63 
-il.48 
-1.13 
-I. 68 
-I. 68 
-1.78 
-1.78 
-I. 83 
-1.68 
-\. 33 
-\. 28 

-1.83 

8.il7' 9.il9 
8.il7 I 9.99 
8.il71 iI.99 
9.12 1 8.14 
iI.15 I 9.14 
\l.16 9.19 
iI.14 iI.14 
iI.liI 9.14 
9.86 9.14 

-9.96 9.il3 
-il.24 -8.B2 
-il.56 -9.B1 
-il.81 -B.11 
-9.57 -9.11 
-9.46 -il.11 
-B.39 -9.11 
-B.38 I -il.12 
-9.59 1-9.21 
-B.69 I -il.47 
-9.741-il.52 
-il. 381 -9.12 
-9.26 -il.92 
-il.55 -il.il1 
-8.94 -8.27 
-1.87 -8.41 
-1.15 -8.51 
-1.11 -8.41 
-1.25 -8.52 
-1.15 -0.62 
-0.98 -0.57 
-8.72 -B.37 

-0.46 9.19 

9.83 
iI.83 
9.83 
9.89 
9.14 
8.14 
8.14 
9.83 

-8.82 
-8.22 
-1.12 
-I. 51 
-1.72 
-I. il7 
-il.72 
-8.57 
-il.52 
-I. 37 
-1.37 
-1.42 
-8.72 
-il.52 
-1.21 
-1.12 
-I. 61 
-1.11 
-1.11 
-I. 82 
-\. 61 
-\. 42 
-\. 21 

-1.82 

iI.81 iI. I I 
iI.87 8.11 
iI.il8 iI.11 
9.13 8.16 
8.14 8.21 
8.14 B.21 
8.14 8.21 
8.11 8.16 
8.86 B.16 

-B.il1 B.B6 
-B.33 B.91 
-8.61 -8.84 
-8.84 -B.14 
-il.68 -B.il9 
-il.48 -B.14 
-8.42 -B.89 
-8.48 -8.il9 
-8.64 -B.38 
-8.13 I -B.45 
-8.81 I -B.S5 
-8.411 -B. 14 
-8.3i1 I B. ill 
-9.591 -8.84 
-8.95 1-8.24 
-1.88 I -il.45 
-1.11'-B.58 
-\.181-B.45 
-1.24, -0.50 
-1.16,-8.65 
-1.81, -8.55 
-8.76' -8.35 

! 
-9.48' 0.21 

9.ill 
8.86 
8.86 
8. II 
iI.16 
8.16 
8. II 
iI.86 
8.ill 

-8.14 
-1.28 
-I. 55 
-1.7i1 
-I. B5 
-8.1i1 
-8.69 
-B.5i1 
-1.35 
-1.35 
-1.45 
-8.75 
-il.65 
-1.25 
-1.1i1 
-I. 65 
-1.75 
-1.75 
-1.88 
-\. 65 
-1.48 
-\. 25 

-\. 88 

9.96 1-8.28 
8.il71-B.18 
9.B9 I -B.83 
9.14 B.11 
9.19 B.11 
B.19 9.11 
0.18 8.11 
B.13 9.12 
9.09 8.12 

-9.04 0.02 
-8.36 -9.83 
-9.62 -9.98 
-9.83 -B.18 
-9.62 -8. 13 
-9.46 -8.23 
-8.4i1 -B.18 
-9.4B -8.13 
-8.65 -8.38 
-8.13 -8.63 
-9.82 -B.58 
-9.44 -B.33 
-9.31 -B.il3 
-8.51 -8.1l8 
-B.94 -8.28 
-l.il7 -8.53 
-1.13 -B.58 
-1.15 -B.48 
-1.22 -0.63 
-\.14 -0.68 
-1.88 -0.63 
-\l.77 -0.43 

! 
-9.41 0.17 

-il.53 
-8.28 
-0.18 
-0.03 

0.12 
B.12 
B.12 
0.82 

-8. 13 
-I. il8 
-I. 48 
-I. 69 
-1.79 
-I. 48 
-I. 88 
-8.78 
-8.78 
-1.53 
-1.59 
-\. 64 
-B.88 
-1.13 
-I. 43 
-1.69 
-I. 69 
-1.19 
-1.19 
-I. 84 
-1.74 
-\. 69 
-\. 28 

-I. 84 

-8.39 
-il.23 
-0.10 
0.08 
0.15 
8.15 
0.15 
0.09 
0.B5 

-8.19 
-il.52 
-8.74 
-il.94 
-0.82 
-0.63 
-0.52 
-0.54 
-0.89 
-0.98 
-0.91 
-0.59 
-B.49 
-9.79 
-I. B3 
-1.12 
-I. 18 
-1.20 
-\. 28 
-1.19 
-1.12 
-0.90 

-0.6i1 



Sakhalin Sea Ice Studies 

Che i vo Bay 
February t 994 
Natural Area (Recording Interval 129 min) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

\8 
11 
12 
13 
14 
15 
16 
17 
18 
19 
29 
21 
22 
23 
2. 
25 
26 
27 
28 

Ice Ice lee Water 
Te.perature Te.perature Te~perature Te.perature 

(degrees C) (desrees C) (degrees C) (degrees C) 

-5.34 5.44 -5.39 1-3.93 3.98 -3.95 -2.42 -2.52 2.41
1 

-11.79 -1.119 -0.88 
-5.29 -5.44 -5.38 I -3.93 -3.98 -3.95 -2.42 -2.47 -2.46 I -9.84 -0.99 -0.9' 
-5.24 -5.34 -5.291 -3.88 -3.93 -3.99 -2.42 -2.57 -2.46 I -11.94 -1.19 -1.04 
-5.34 -5.59 -5.44 1-3.93 -4.18 -4.02 -2.51 -2.92 -2.66 1-1.119 -1.8' -1.34 
-5.59 -6.19 -5.961 -4.23 -'.78 -4.41 -2.92 -3.42 -3.081 -1.39 -2.15 -1.15 
-6.24 -6.59 -6.43 1-4.83 -5.19 -4.95 -3.21 -3.72 -3.45 I -1.64 -2.35 -2.03 
-6.6' -7.39 -7.05: -5.19 -5.69 -5.39 -3.62 -4.01 -3.71: -1.84 -2.611 -2.23 
-7.50 -8.90 -7.83 1 -5.74 -6.29 -6.01 -4.02 - •. 48 -4.18 I -2.15 -2.85 -2.47 
-8.05 -8.35 -8.23 I -6.29 -6.49 -6.38 -4.31 -4.73 -4.'9 1-2.35 -2.95 -2.65 
-8.15 -8.45 -8.341-6.49 -6.54 -6.52 -4.58 -4.83 -4.661 -2.55 -3.11'1 -2.81 
-7.14 -8.1Il -7.70 -5.89 -6.49 -6.24 -4.42 -4.83 -4.581 -2.79 -3.19 -2.99 
-6.24 -7.04 -6.60 -5.24 -5.84 -5.51 -4.91 -4.48 -'.231 -2.70 -3.15 -2.88 
-~.59 -6.19 -5.99 -4.68 -5.19 -4.95' -3.61 -4.91 -3.85: -2.55 -2.95 -2.69 
-5.29 -5.59 -5.47 -4.43 -4.68 - •. 51: -3.52 -3.67 -3.59, -2.50 -2.79 -2.59 
-4.83 -5.29 -5.07 -4.08 -'.43 -4.26, -3.22 -3.52 -3.48, -2.28 -2.6B -2.U 
-'.28 -'.78 -4.51 -3.63 -4.03 -3.83, -2.82 -3.11 -2.99 -1.89 -2.20 -2.01 
-3.83 -4.23 -4.113 -3.23 -3.58 -3.41' -2.52 -2.71 -2.65 -1.69 -1.89 -1.11 
-3.48 -3.78 -3.63 -2.93 -3.23 -3.08' -2.27 -2.47 -2.39 -1.54 -1.69 -\.63 
-3.23 -3.48 -3.36 -2.12 -2.93 -2.83: -2.12 -2.21 -2.20 -1." -1.54 -1.49 
-3.08 -3.23 -3.15 -2.62 -2.12 -2.61, -2.87 -2.12 -2.09 -1.44 -1.59 -1.53 
-3.113 -3.118 -3.116 -2.51 -2.62 -2.611, -2.117 -2.12 -2.\l9 -\.49 -1.69 -\.59 
-3.88 -3.88 -3.118 -2.62 -2.62 -2.62, -2.12 -2.11 -2.13 -1.59 -1.79 -1.68 
-3.118 -3.88 -3.08 -2.62 -2.62 -2.62' -2.11 -2.22 -2.11 -1.6' -1.19 -\,11 
-2.98 -3.88 -3.91 -2.51 -2.62 -2.61' -2.12 -2.11 -2." -I. 59 -1.14 -1.65 
-2.88 -2.93 -2.98: -2.41 -2.57 -2.52: -2.07 -2.12 -2.119 -1.5' -1.6' -\.61 
-2.72 -2.83 -2.79 1 -2.31 -2.47 -2.45 1 -1.96 -2.91 -2.11' -\.44 -1.64 -1.56 
-2.62 -2.72 -2.69, -2.32 -2.37 -2.35, -\.86 -1.96 -1.91 -1.44 -1.49 -1.46 
-2.52 -2.62 -2.57, -2.22 -2.27 -2.26, -\.81 -1.86 -1.8' ~1.29 -1.44 -1.31 

, I , , , , 
Inontt -2.52 -8.45 -4.93' -2.22 -6.54 -3.96' -1.81 -4.83 -2.93 -11.79 -3.15 -1.88 

Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

III 
\I 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
27 
28 

Water Water water water 
Te.perature le.perature Te.perature le.perature 

(dOl/roo" C) (dOl/roo" C) (dogr.o" C) (degro.s C) 

-11.23 -0.98 -11.511, -11.22 -9.91 -11.51, 11.19 -0.95 -8.51, -0.33 11.98 -11.68 
-8.23 -11.63 -11.36,-11.22 -11.12 -11.38,-11.2' -\l.78 -11.39, -11.28 -11.73 -8.51 
-11.13 -11.63 -11.361 -11.17 -11.61 -11.411, -11.14 -0.79 -9.411, -9.23 -1.113 -9.57 
-11.13 -1.58 -9.71' -9.12 -1.62 -9.82' -9.99 -1.65 -9.85 I -8.13 -1.14 -1.05 
-0.38 -\.78 -1.116' -11.37 -1.71 -1.99' -11.35 -1.75 -1.117' -11.38 -1.79 -1.'1 
-9.53 -\.-83 =1.25: -9.52 -1.71 -1.25: -11.511 -1.89 -1.23: -9.58 -1.84 -1.28 
-9.63 -\.83 1.31, -11.62 -1.82 -1.31, -11.611 -1.80 -1.28, -11.73 -1.8' -1.32 
-9.13 -\.83 -1.35, -11.72 -1.82 -1.36, -B.7B -1.811 -1.33, -11.78 -1.8' -1.38 
-9.13 -1.83 -1.33 -9.72 -\.82 -1.33, -11.111 -\.89 -1.31, -11.78 -1.84 -1.36 
-9.78 -1.83 -1.31 -0.82 -1.71 -1.31' -9.80 -1.89 -1.29' -11.78 -1.79 -1.33 
-0.73 -\.83 -1.38 -11.72 -1.81 -1.381 -11.15 -\.85 -1.371-11.78 -1.84 -\.411 
-9.98 -\.88 -1.55 -1.112 -1.81 -1.56' -1.011 -\.85 -1.54 -1.13 -1.84 -1.51 
-11.93 -\.83 -\.45 -11.92 -1.82 -1.48: -11.911 -1.811 -1.'6 -11.98 -1.84 -1.53 
-11.98 -\.83 -1.48 -\.112 -1.82 -1.511, -1.011 -1.811 -1.48 -1.118 -1.84 -1.51 
-11.63 -1.53 -1.14 -11.62 -1.51 -1.14, -11.65 -1.511 -1.13 -11.18 -1.59 -1.24 
-11.43 -\.13 -11.68 -0.32 -1.12 -11.63' -11.311 -1.111 -11.64 -11.38 -1.23 -11.81 
-11.38 -1.13 -11.68 -0.27 -1.111 -11.68' -11.2' -1.115 -9.67 -11.28 -1.08 -9.8' 
-11.38 -\.113 -11.62 -9.22 -11.91 -11.56' -11.19 -11.95 -9.56 -0.23 -1.23 -9.73 
-11.43 -1.18 -11.77 -11.27 -1.27 -11.85 -11.24 -1.411 -11.88 -9.28 -1.64 -1.98 
-9.48 -1.43 -9.95 -9.37 -1.42 -9.95 -9.39 -1.45 -9.93 -11.33 -1.64 -1.1111 
-11.43 -1.63 -1.B6 -11.42 -1.62 -1.115 -11.411 -1.611 -1.113 -9.48 -1.69 -1.11 
-9.48 -1.68 -\.15 -11.52 -\.61 -I.IS -\l.S\! -1.65 -1.13 -\!.S8 -1.69 -1.19 
-8.53 -\.68 -1.14 -11.57 -1.67 -1.13 -9.68 -1.65 -1.131-9.63 -1.69 -1.18 
-0.43 -1.48 -1.93 -9.41 -1.47 -1.114 -11.45 -1.45 -1.82: -8.53 -1.53 -1.98 
-9.48 -1.48 -1.1l5 -9.41 -1.62 -1.96 -9.45 -1.611 -1.85, -11.53 -1.64 -1.19 
-9.53 -1.28 -8.83 -8.52 -1.27 -8.89 -8.58 -\.35 -11.98, -11.53 -1.53 -1.85 
-9.48 -1.13 -9.68 -9.47 -1.12 -9.72 -9.45 -\.\I! -9.731-8.48 -\.13 -9.86 
-9.48 -1.93 -0.64 -9.37 -1.112 -9.60 -9.38 -1.119 -0.58' -9.33 -1.98 -9.68 , , , 

, 
Mont -8.13 -1.88 -1.1l1l -11.12 -1.87 -1.1l9 -B.09 -1.85 -1.00 -11.13 -1.84 -1.10 
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240 K. SHIRASAWA et al. 

Chllivo Bay 
M.rch 1994 
Natura' Ar88 (Recording Interval J28.in) 

Ice Ice Ice Water 
le.perature le.perature le.perature le.perature 

(dl!J!rees C) (degrees C) (degrees C) (degr •• " C) 
Date __ 1!!>.eU>":'_..:!.II.E'!. __ + __ .!!'!.J>.!!!.: __ -~.!!.'<!' __ -l ___ D~l!.U>':"_':'~'£'!. __ ~ __ !!'!.P.!.I!: __ -~!!..c.! __ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
1 
2 
3 
4 
5 
6 
7 
8 
9 

lB 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 
31 

-2.42 -2.52 -2.47 -2.12 -2.17 -2.161-1.71 -1.76 -1.74,-1.24 1.29 -1.28 
-2.32 -2.42 -2.37 -2.82 -2.81 -2.84' -1.61 -1.71 -1.66' -1.19 -1.24 -1.21 
-2.22 -2.32 -2.23 -1.87 -2.82 -1.88' -1.41 -1.61 -1.47' -8.99 -1.19 -1.85 
-2.12 -2.17 -2.16 -1.82 -1.87 -1.85 -1.41 -1.46 -1.46\-1.114 -1.14 -1.88 
-2.82 -2.12 -2.88 -1.72 -1.82 -1.78 -1.46 -1.51 -1.48, -1.14 -1.34 -1.23 
-2.82 -2.82 -2.112 -1.77 -1.77 -1.77 -1.51 -1.56 -1.52, -1.24 -1.44 -1.35 
-2.82 -2.112 -2.B2 -1.77 -1.82 -1.88 -1.56 -1.56 -1.56, -1.29 -1.44 -1.36 
-1.97 -2.81 -2.83 -1.77 -1.82 -1.88 -1.51 -1.56 -1.55' -1.24 -1.39 -1.31 
-2.82 -2.87 -2.85 -1.82 -1.82 -1.82 -1.56 -1.56 -1.56' -1.24 -1.34 -1.27 
-2.B2 -2.87 -2.86 -1.82 -1.82 -1.82 -1.51 -1.56 -1.55\-1.19 -1.29 -1.24 
-2.B7 -2.B7 -2.B7 -1.82 -1.82 -1.82 -1.51 -1.56 -1.55, -1.19 -1.39 -1.25 
-2.81 -2.27 -2.19 -1.82 -2.B7 -1.96 -1.56 -1.71 -1.68, -1.34 -1.44 -1.39 
-2.B2 -2.17 -2.B6 -1.82 -2.B2 -1.911 -1.51 -1.71 -1.61, -I.B4 -1.39 -1.21 
-1.97 -2.B2 -2.88 -1.67 -1.77 -1.72 -1.41 -1.51 -1.46' -8.94 -1.04 -8.99 
-1.87 -1.97 -1.95 -1.57 -1.67 -1.65 -1.21 -1.41 -1.33\-8.84 -8.99 -8.94 

-1.72 -1.82 -1.8B -1.47 -1.57 -1.55 '_1.16 -1.21 -1.17' -8.79 -B.84 -8.83 
-1.67 -1.72 -1.69 -1.42 -1.47 -1.46 -I.B6 -1.16 -1.12 -8.74 -B.79 -B.76 
-1.57 -1.67 -1.62 -1.37 -1.42 -1.48 -I.BI -1.116 -1.85 -B.69 -8.74 -8.72 
-1.57 -1.57 -1.57 -1.37 -1.42 -1.37 -1.81 -1.16 -1.118 -8.69 -8.74 -11.73 
-1.47 -1.57 -1.511 -1.32 -1.37 -1.35 -1.11 -1.16 -1.13 -11.74 -11.79 -11.76 
-1.47 -1.52 -1.48 -1.27 -1.37 -1.32 -1.111 -1.11 -1.88 -11.74 -11.84 -8.79 
-1.47 -1.52 -1.49 -1.32 -1.37 -1.34 -1.11 -1.16 -1.13 -11.79 -8.89 -11.84 
-1.47 -1.47 -1.47 -1.32 -1.32 -1.32 -1.116 -1.11 -1.119 -8.79 -8.84 -8.83 
-1.37 -1.47 -1.45 -1.22 -1.32 -1.27 -1.111 -1.86 -1.114 -8.74 -11.79 -11.77 
-1.37 -1.42 -1.38 -1.11 -1.22 -1.18 -8.91 -8.96 -8.95 -11.64 -11.69 -11.68 
-1.32 -1.47 -1.41 -1.12 -1.27 -1.21 -8.91 -1.111 -11.96 -11.64 -8.74 -11.67 
-1.42 -1.47 -1.45 -1.22 -1.21 -1.25 -8.96 -1.86 -1.88 -11.64 -8.69 -11.61 
-1.42 -1.47 -1.45 -1.22 -1.21 -1.25 -1.S6 -1.16 -1.18 -11.74 -8.89 -11.82 
-1.31 -1.47 -1.42 -1.22 -1.32 -1.28 -1.11 -1.16 -1.15 -11.69 -11.79 -11.14 
-1.32 -1.37 -1.34 -1.11 -1.27 -1.22j -1.116 -1.11 -1.88 -11.84 -11.94 -11.98 

"9nt~ -1.32 -2.52 -1.81 -1.12 -2.11 -1.58 -8.91 -1.76 -1.31 -11.64 -1.44 -8.99 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
IS 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 
31 

hont 

Water 
le.perature 

d ( agrees C) 

Water 
le.perature 

(degrees C) 

Water 
Tellperature 

C) 

Water 
le.perature 

(degrees C) (d~ .. i.Tee9 

r-Ma~~t!'~fn-=~8{;lIn-t-M8~~.!h.~in-..§!.~8n-l-M8e~1!.tjlkfn.::'L"~;-8n-J--Ma~4!.P!.I!iti~..1~~8n 
-11.53 -8.83 -8.61 , -11.22 -8.92 -8.46 -B.14 -8.85 11.45 , -11.23 -8.88 -11.52 
-11.53 -B.63 -8.68 , -11.11 -8.62 -11.43 -B.14 -B.18 -8.44 , -11.23 -8.88 -11.52 
-8.58 -8.18 -11.64 \ -11.27 -11.81 -11.51 -B.24 -B.85 -11.58 \ -11.28 -1.13 -8.64 
-8.53 -1. 33 -8.89, -11.52 -1.57 -8.95 -B.511 -1.55 -11.94 , -11.58 -I. 69 -I. III 
-8.48 -1. 68 -1.19 , -11.47 -1.72 -1.18 -B.45 -1.78 -1.11 , -8.48 -1.69 -1.21 
-8.63 -1. 73 -1.24 , -8.62 -1.71 -I. 24 -B.611 -1.75 -I. 22 , -8.68 -1.74 -I. 26 
-8.73 -1. 68 -1.11 , -8.72 -1.67 -1.11 -B.75 -1.65 -I. III , -8.78 -I. 69 -I. 13 
-8.63 -1. 58 -1.85 , -8.67 -I. 57 -I. B5 -B.65 -1.55 -I.B3' -B.63 -I. 59 -I. B8 
-B.53 -1. 43 -B.96\ -B.52 -1.42 -B.99 -B.5B -1.45 -8.99\-B.58 -1.48 -I. B5 
-B.43 -1.38 -B.89 , -11.47 -1.42 -8.97 -B.45 -1.45 -11.99, -8.53 -I. 48 -I. B5 
-B.38 -1. 68 -1.115 , -B.37 -I. 67 -I. B9 -B.35 -1.78 -1.118, -B.43 -I. 69 -1.14 
-B.63 -1.38 -8.92, -B.62 -1.37 -11.95 -B.6B -1.35 -8.95, -B.63 -1.38 -I. B6 
-B.33 -I.B3 -1I.5B' -11.32 -1.B7 -8.55 -B.3B -I.BB -11.54 , -B.33 -1.B8 -B.69 
-B.B8 -B.38 -B.16 , -1I.B7 -B.31 -8.18 -B.1I4 -8.35 -B.17' -8.B8 -B.43 -B.23 
-B.13 -B.23 -B.17\ -B.B7 -B.11 -B.12 -B.1l4 -B. 14 -8.tIl\-B.B8 -B.18 -B.14 

-B.28 -B.38 -B.31 
, 

-11.12 -11.32 -B.22 -B.IlS -B.3B -B.19) -B.13 -B.33 -8.23 , 
-B.33 -B.48 -B. 4B , -B.17 -B.47 -11.311 -B.B9 -B.45 -B.28 , -B.18 -B.48 -B.34 
-B.33 -B.63 -B.43 , -B.22 -B.61 -B.42 -8.19 -B.65 -B. 43 , -B.28 -8.68 -8.53 
-B.38 -B.83 -B. 53 , -B.21 -I.B2 -B.54 -8.24 -I.BB -8.55' -B.28 -I. 38 -8.72 
-B.28 -8.78 -B.5B \ -B.22 -B.92 -B.51 -B. 14 -0.90 -B.53\-B.28 -8.98 -B.66 
-0.28 -B.13 -B.43 , -B.11 -B.77 -11.44 -B. 14 -B.75 -11.47, -11.23 -B.78 -B.61 
-B.28 -B.63 -B.41 , -B.17 -11.72 -B.36 -B.14 -0.7B -8.39, -B.18 -B.78 -B.58 
-B.28 -B.43 -8.33 , -11.12 -8.57 -11.28 -8.1l9 -8.55 -11.21 , -8.18 -8.58 -11.46 
-8.28 -B.43 -8.38 , -1I.B7 -8.52 -8.24 -B.1I9 -11.511 -11.24 , -B.13 -B.63 -11.46 
-11.28 -11.58 -B.34 , -B.12 -B.42 -11.23 -B.1I9 -B.45 -B.22 , -B.18 -B.53 -11.35 
-11.28 -B.68 -B.33\ -11.117 -B.37 -11.21 -B.1I4 -8.48 -11.211 \ -1I.B8 -11.48 -11.27 
-11.33 -11.38 -11.33 , -11.117 -11.32 -11.17 -B.tH -8.38 -11.16, -11.118 -B.63 -11.26 
-11.33 -B.48 -11.41 , -B.12 -11.31 -11.22 -B.1I9 -B.45 -B.2B , -11.13 -11.83 -11.28 
-11.43 -11.48 -11.44, -11.17 -B.51 -11.36 -B.1l9 -11.55 -11.33 , -11.23 -11.63 -11.39 
-11.43 -11.611 -11.53 , -8.32 -8.81 -8.58 -8.38 -11.95 -8.58 , -8.43 -'.23 -8.73 

-8.88 -1.13 -11.68 , -8.81 -1.77 -8.56 -B.84 -1.75 -11.56 , -8.88 -1.74 -8.66 



Sakhalin Sea Ice Studies 

Chaivo Bay 
April 1994 
Natural Area (Recording Interval 128 .in) 

Ice Ice Ice Water 
Te.perature Teaper.ture Te.perature Te.perature 

(degrees C) (degrees C) (degrees C) (dearees C) 

Dale -M_.x~.2Lh_M: _, n...:·LiLMC~.-n-TI -M-.-xD~.!h.M:-" -n- 2!'!.!I-- r __ y~~tl'.:.._.::!."..£!.. __ 1 __ !!p.!.'l.: __ -~@"c..! __ 
.... Mean r Max Min Mean r Max Nip Mean 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
\I 
12 
13 
U 
15 
16 
17 
\8 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 

-1.32 -1.32 -1.32 -1.12 -1.17 1.15 -1.81 -1.86 -1.81 -8.89 1.119 -8.94 
-1.27 -1.32 -1.32 -1.12 -1.12 -1.12: -8.91 -1.81 -8.99: -8.89 -1.89 -8.98 
-1.27 -1.32 -1.28 -1.87 -1.12 -1.881-8.81 -8.91 -8.871-8.89 -1.84 -8.95 
-1.22 -1.27 -1.27 -1.87 -1.87 -1.87 1-8.86 -8.91 -8.89 1-8.89 -0.99 -8.93 
-1.22 -1.27 -1.24 -1.87 -1.87 -1.871 -8.81 -1l.86 -8.82 I -1l.69 -8.89 -8.73 
-1.22 -1.22 -1.22 -1.87 -1.87 -1.87 1-8.81 -8.86 -8.84 1-8.64 -8.74 -8.68 

1 1 
I I 
I I 
I I 
I I 
I , 
I , 
1 1 
I I 
1 1 , , , , 
I 
I , , 

MonU -1.22 -1.32 -1.27' -1.87 -1.17 -1.89 -8.81 -1.86 -8.98 -8.64 -1.89 -11.87 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
II 
12 
13 
\4 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 

Mont 

Water 
Ta.perature 

(deltrees C) 

Water 
Te.perature 

(degrees C) 

Water 
Te.perature 

(degrees C) 

water 
Te.perature 

(degrees C) 

~"a!~~~~~~~~8n-T-""~~J~in~~~an~-"~~~~k~~~*~n-r-""~~!~i~~~{an 
-B.68 -I. 33 -8.94, -8.67 -1.57 -I. 82 , -8.78 -1.55 -I. 81 , -8.78 -1.59 -1.11 
-B.73 -1.63 -1.19,-8.77 -1.62 -1.191-8.88 -1.68 -I. \8 , -8.88 -\. 69 -1.24 
-8.73 -1.63 -1. 19 1-8 . 77 -\. 62 -\. 19 -8.75 -\. 65 -1.181-8 .83 -\. 69 -1.22 
-B.48 -I. 38 -I. 811 I -11.52 -1.37 -I. 82 -11.45 -I. 35 -1.88' -11.53 -\. 43 -1.85 
-B.38 -\. 13 -11.66' -11.37 -1.22 -11.73 -8.411 -\. 25 -8.761-11.63 -\. 38 -8.93 
-11.33 -\.118 -8.59: -11.37 -1.1l7 -1l.69 -8.35 -I. 35 -8.77: -8.58 -\. 43 -1.81 

I I 
I , 
I , 
I , 
I I 
I I 
I I 
I I I 
1 1 
I I 
1 1 
I 1 
1 1 
I 1 
I I 
1 1 
1 1 
1 1 
I 1 
I I 
I 1 
1 I 
1 I 
I 1 
I I 
I I 
I I 
I 1 

-8.33 -I. 63 -8.93 
1 

-8.37 -1.62 -8.97 -8.35 -I. 65 
I 

-11.98 -8.53 -1.69 -\. 89 

241 
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Table 12 Daily mean, minimum and maximum snow/ice/water temperatures at the snow­
ice interface (0 cm) and the depths of 20, 40 and 60 cm below the snow-ice 

interface at the grid site in the natural area during the 1993-1994 winter experi· 

ment. 

Che i vo Bay 
DeceMber 1993 
Grid Site 0,]-4) (Recording Interval 128 .in) 

Air/Ice Ice Water Water 
TeMperature Te~perature TeMperature Te~perature 

(degrees C) (degrees C) (degrees C) (degrees C) 

I I 
2 I 
3 I 
4 I 
5 I 

6 I 
7 I 
8 I 
9 I 

U I 
II I 
12 -8.93 -111.73 -9.58 -1.111 -2.76 -1.75 -1.85 -1.75 -1.47 I 
13 -5.81 -11l.68 -7.82 -3.81 -3.81 -3.61 -1.15 -1.80 -1.55 I 
14 -4.61 -5.66 -5.1l7 -3.81 -3.61 -3.21 -1.31l -1.75 -1.51l1 
15 -4.51 -5.36 -5.1l1l -2.81 -2.96 -2.87 -1.40 -1.81l -1.63 I 
16 -5.31 -5.46 -5.39 -2.81 -3.21 -2.95 -1.15 -1.80 -1.55 I 
17 -5.46 -5.96 -5.68 -2.86 -3.21 -2.98 -1.20 -1.75 -1.54 I 
18 -6.01 -6.47 -6.19 -3.06 -3.36 -3.17 -1.25 -1.81l -1.60 
19 -6.52 -7.22 -7.1l1 -3.26 -3.71 -3.49 -1.45 -1.81l -1.68 
21l -6.22 -7.42 -7.1l9 -3.76 -3.81 -3.77 -1.15 -1.70 -1.44 
21 -4.56 -6.01 -5.16 -3.11 -3.76 -3.41 -1l.80 -1.71l -1.29 
22 -3.81 -4.51 -4.18 -2.86 -3.1l6 -2.96 -1.45 -1.80 -1.64 
23 -3.56 -3.76 -3.62 -2.61 -2.86 -2.74 -1.40 -1.60 -1.45 
24 -3.25 -3.56 -3.41 -2.41 -2.61 -2.52 1-1.15 -1.35 -1.22 
25 -3.25 -3.56 -3.41l -2.21 -2.41 -2.31 1-0.90 -1.10 -1.01 
26 -3.61 -3.76 -3.71 -2.16 -2.21 -2.191 -1l.65 -0.91l -1l.77 
27 -3.61 -3.81 -3.74 -2.11 -2.16 -2.\41-0.29 -0.61l -1l.46 
28 -3.25 -3.56 -3.39 -1.95 -2.11 -2.021 -0.\4 -0.29 -1l.21 
29 -3.10 -3.25 -3.15 -1.75 -1.95 -1.85' 0.111 -11.09 -11.06 
30 -3.111 -3.15 -3.12 -1.65 -1.75 -1.7110.111 -II.U -1I.1l1l 1 31 -3.15 -3.25 -3.21 -1.61l -1.65 -1.64 11.111 0.111 0.01 

lMont -3.11I-11l.73 -4.95i-1.10 -3.81 -2.6610.111 -1.81l -I.IBI 

Chaivo Bay 
DeceMber 1993 
Grid Site (2.1-4) (Recording Interval 128 .in) 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Air/Ice 
TeMperature 

(degrees C) (degrees C) 

Water 
Te.perature 

(degrees C) 

Water 
Teaperature 

(degrees C) 
__ ~..p.Lh..:. __ !tc.!' ___ + __ .!!!tP.!!!.:_:'~£"!.. __ --i ___ D~~U..:...:'!!!g.! ___ t-__ ll.!tP.!.I!.:_:..6.!!!<. ____ 
Max Min Mean Max Min Mean Max Min Mean Max Min Mean 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I , , 
I 
I 
\ 

-9.111 -11l.62 -9.61 -1.118 -3.94 -2.46: -0.95 -I. 66 -I. 37 -I. III -1.85 -1.53 
-5.85 -111.57 -7.93 -3.79 -4.19 -4.116 \ -1.115 -\. 66 -1.44 -I. 21l -\. 85 -\ .611 
-4.49 -5.65 -4.99 -3.114 -3.7C -3.31 \ -\. 21 -I. 66 -\. 41 -1.40 -I. 811 -1.56 
-4.44 -5.85 -5.18 -2.84 -3.1l4 -2.91 I -\. 31 -\. 66 -\. 52 -\. 45 -I. 85 -1.69 
-5.611 -5.75 -5.62 -2.99 -3.29 -3.1l8 \ -1.115 -\. 66 -1.44 -\. 20 -1.85 -1.611 
-5.65 -6.15 -5.87 -2.99 -3.39 -3.111-\.10 -I. 66 -1.44 -\. 25 -\. 811 -1.59 
-6.21l -6.65 -6.36 -3.\4 -3.39 -3.24 -\.10 -1.66 -\. 48 -1.30 -1.85 -\. 65 
-6.65 -7.86 -7.36 -3.29 -3.79 -3.55 -1.31 -I. 66 -\. 56 -1.51l -1.85 -1.72 
-6.20 -7.56 -7.12 -3.79 -3.89 -3.84 -1.1l5 -I. 61 -\. 33 -1.21l -1.75 -1.50 
-4.44 -5.95 -5.118 -3.09 -3.7C -3.38 -0.75 -1.61 -1.21l -0.90 -1.75 -I. 34 
-3.74 -4.44 -4.10 -2.84 -3.04 -2.92 -\. 31 -\. 66 -\. 54 -1.50 -1.85 -1.71 
-3.39 -3.69 -3.51l -2.58 -2.84 -2.70 -\. 31 -I. 51 -\. 35 -1.45 -\. 65 -I. 50 
-3.14 -3.39 -3.27 -2.38 -2.53 -2.46 -\. 05 -1.26 -\. 13 -\. 20 -1.411 -1.28 
-3.09 -3.19 -3.13 -2.13 -2.33 -2.24 -11.811 -1.1111 -1l.93 -0.95 -1.15 -1.116 
-3.19 -3.39 -3.33 -2.113 -2.13 -2.118 -0.611 -0.811 -0.72 -1l.711 -11.95 -11.83 
-3.34 -3.44 -3.41 -1.98 -2.113 -2.01 -11.30 -0.55 -11.46 -11.34 -0.65 -0.51 
-3.09 -3.29 -3.18 -1.83 -\. 93 -1.89 -11.115 -11.35 -0.22 -11.19 -0.34 -0.26 
-2.88 -3.04 -2.94 -I. 68 -\. 83 -1.73 0.115 -11.05 -11.1111 -11.119 -11.19 -0.12 
-2.83 -2.88 -2.88 -\. 58 -I. 68 -\. 63 0.111 11.05 0.1l9 -1l.1I4 -0.14 -11.119 
-2.83 -2.88 -2.86 -I. 48 -\. 58 -1.53 0.15 II.U 0.12 -1l.04 -0.09 -0.119 

tLonU -2.83 -\11.62 -4,89 ~J ,118 -4,19 -2 7\ Il \5 - ,66 -\ . .12. -II 114 -I 85 -\ 16 



Chaivo Bay 
DeceMber 1993 
Grid Site (3.1-·4) 

~ir.llce 
Tellperature 

(dearees C) 

Sakhalin Sea Ice Studies 

Ice 
Temperature 

(degrees C) 

Waler 
Temperature 

(dttlUees 

(Recording Interval 12B lIin) 

C) 

Water 
Te.perature 

Cdegree-s C) 

Date __ ~.£t!l..:. __ !lco!! ___ .L __ .!!<U>.! !!..:_ ::-2J!!Cm ___ ...J __ .JlJ! J!.tjl..:. _ ~1lE.!! ___ L __ !!.0..p! I!; -,. _6J!£. "- --
Max Min Mean Max Min Mean Max Min Mean Max n,n "ean 

I 
2 
3 
4 
5 
6 
7 
8 
9 

18 
\1 
\ 2 -9.33 -18.89 
\ 3 -6.2\ -18.89 
14 -4.85 -6.86 
15 -4.78 -5.95 
\ 6 -4.71l -5.21l 
\ 7 -4.85 -5. \Il 
18 -5.15 -5.36 
19 -5.15 -5.41 
20 -5.3\ -5.61 
21 -4.28 -5.28 
22 -3.78 -4.28 
23 -3.49 -3.64 
24 -3.29 -3.54 
25 -3.24 -3.29 
26 -3.29 -3.44 
27 -3.34 -3.44 
28 -3.09 -3.29 
29 -2.94 -3.09 
38 -2.94 -3.114 
31 -2.99 -3.1\9 

nont~ -2.94 -\8.89 

Chaivo Bay 
Dece_ber 1993 
Grid Silo (4,1-4) 

Air/Ice 
Te.perature 

(degrees C) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-9.95 I -\. 05 -3.71 
-8.251-3.91 -4.26 
-5.29 -3.15 -4.2\ 
-4.88 -2.98 -3.18 
-4.88 -2.85 -3.56 
-4.96 -2.65 -3.46 
-5.23 -2.81l -3.15 
-5.27 -2.95 -3.85 
-5.50 -3.85 -3.18 
-4.67 -2.88 -3.18 
-3.96 -2. TI\ -2.81\ 
-3.57 -2.50 -2.65 
-3.42 -2.35 -2.58 
-3.27 -2.15 -2.35 
-3.39 -2.80 -2.15 
-3.4\ : -1.95 -2.09 
-3.2B 1-1.85 -I. 95 
-3.881-\.711 -\. 85 
-2.98 1 -\. 61l -\. 65 
-3.114 I -\ .55 -\.611 

-4.6\ 1_-\.05 -4.26 

Ice 
TeMperature 

(degrees C) 

-2.88 -1.83 -1.74 
-4. \8 - \. \ 4 -\. 74 
-3.48 -1.29 -I. 74 
-2.97 -\. 39 -\.79 
-3.85 I -I. 14 -1.79 
-2.77 -\. \ 9 -\.74 
-2.98 - \. 24 -1.79 
-2.97 -1.44 -1.74 
-3.86 -1. 19 -1.69 
-2.97 -8.83 -I. 69 
-2.73 -1. 44 -\.74 
-2.59 -1.39 -1. 59 
-2.44 -1.14 -1.34 
-2.24 -0.88 -\.1l9 
-2.89 -1l.58 -0.88 
-2.88 -8.33 -8.58 
-1. 91 -11.13 -11.28 
-\. 76 8.82 -1l.13 
-\. 63 1l.1l2 -1l.1l3 
-I. 55 I 11.117 11.112 

-2.57 1 8.81 -1.79 

Water 
Tellperature 

(degrees 

-1.46 - \. 88 -1.78 -1.48 
-\ .53 I -\. \3 -1.78 -1.54 
-1.59 -I. 33 -1. 73 -1.51 
-\.62 -\. 43 -\.78 -1.63 
-\.54 -1.13 -\.78 -1. SS 
-\.52 -1.18 -1.73 -1.52 
-\.58 - \. 23 -1.78 -1.59 
-\. 66 - \. 43 -1.78 -1.67 
-\.43 -1.18 -1.68 -1.44 
-I. 28 -8.88 -1.73 -1.38 
-1. 62 -\.t3 -1. 78 -1.66 
-1.44 -1. 38 -1. 58 -1.44 
-\.21 I - \. 13 -1.33 -1.25 
-\. 88 I -0.98 -1. 13 -\.06 
-8.76 I -8.73 -0.98 -0.86 
-8.44: -8.43 -8.73 -1l.63 
-11.19 1-8.23 -8.53 -11.37 
-1l.1l3 I -1l.01 -1l.23 -1l.\4 
1l.8\ 1 1l.1l3 -Il. \2 -1l.1l2 
11.114 I 8.113 -8.112 8.112 

-\. 89 1 8.83 -1.78 -\. \ 3 

(Recording Interval 128 .in) 

C) 

Water 
TeMperature 

(degrees CI 
Date rMa~~~~~-~~e8n-+-~~~~~i;~£~8n~-M!x~~~k~A~~"n_t-Ma~~!~i~~~ean 

\ 
2 1 1 
3 1 1 

1 
4 1 
5 I 
6 
7 
8 
9 

\8 
\1 1 
\2 -8.69 -9.89 -9.33 -\ .85 -3.8\ -2.23 -1.114 -\.75 -I. 45 -1.84 -I. 74 -1.44 
\ 3 -5.93 -9.69 -7.64 -3.86 -4.86 -3.97 -I. \5 -1.75 -1.53 -\. U -\.74 -1.52 
14 -4.62 -5.78 -5.16 -3.111 -3.96 -3.43 -1.25 -\. 75 -1.49 -\.29 -\. 74 -\ .58 
15 -4.37 -4.57 -4.47 -2.85 -3. \8 -2.95 -\.40 -1.75 -\.6\ -\.39 -\. 74 -1.61 
\ 6 -4.72 -4.93 -4.75 -2.80 -3.61 -3.117 -I. 15 -\.75 -1.53 - \. \ 4 -I. 74 -1.52 
\7 -4.88 -5.28 -5. \8 -2.15 -4.81 -3.21 -I. \5 -\.75 -\ .5\ -\,19 -1. 74 -1.52 
18 -5.38 -5.58 -5.49 -2.50 -3.25 -2.86 -\ .20 -1.75 -\. 56 -\. \ 9 -1.74 -1.56 
\9 -5.68 -6.23 -6.82 -2.95 -3.35 -3.16 -1.40 -1.75 -1. 66 -1.39 -1.74 -1.64 
20 -5.93 -6.53 -6.38 -3.411 -3.55 -3.50 -I. 15 -1.78 -I. 42 -I. 14 -1.69 -I. 42 
21 -4.52 -5.73 -5.85 -3.18 -3.55 -3.33 -0.79 -\.70 -1.27 -1l.84 -\ .69 -1.27 
22 -3.97 -4.52 -4.26 -2.91l -3.85 -2.96 -1.48 -\.75 -1.62 -I. 39 -\.74 -1.62 
23 -3.62 -3.87 -3.73 -2.711 -2.98 -2.79 -\.35 -\ .611 -1.43 I -1.39 -1.54 -1.43 
24 -3.27 -3.57 -3.42 -2.45 -2.65 -2.57 -1.89 -\.35 -\. 28 1 -I. 14 -\.34 -\ .22 
25 -3.22 -3.32 -3.28 -2.211 -2.45 -2.34 -11.89 -I. 84 -8.98 1 -8.94 -1.119 -1.04 
26 -3.32 -3.42 -3.38 -2.111 -2.211 -2. \7 -11.59 -8.84 -8. 74 1-0 . 74 -0.94 -0.86 
27 -3.27 -3.47 -3.38 I -2.80 -2. tB -2.84 -0.29 -11.54 -11.43 I -0.44 -11.74 -8.65 
28 -3.87 -3.27 -3. \ 6 1 -1.85 -1.95 -1.93 -0. J4 -8.29 -0.191-0.24 -8.59 -8.38 
29 -2.87 -3.97 -2.94 I -1.78 -\.85 -1.78 0.111 -8.119 -8.82 1 -0.1l4 -8.24 -8.14 
30 -2.77 -2.87 -2.821 -\. 61l -\.78 -\. 66 11.81 -11.114 11.881 8.01 -8. 14 -8.82 
3\ -2.67 -2.77 -2.73 1 -1.511 -1. 68 -\. 55 8.81 8.11\ 8.8\ 1 8.86 8.8\ 8.1l3 

Monl -2.67 -9.89 -4.62 I -1.85 -4.86 -2.67 iI.1l1 -\.75 -1.118 I 8.86 -\.74 -1.12 
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Chaivo Bay 
January 1994 

K. SHIRASA WA et al. 

Grid Site (l,J-4) (Recording !"tarva! 12B .in) 
Air/Ice Ice Uater Water 
Temperature Temperature Te.perature Temperature 

(d~.9Jee9 C) (degrees C) (d~aree9 C) (dearees C) 
Date __ ~.I!.U>":' __ !!..~ ___ .l __ '!!!PJh.:_=-~£'!.. __ --l ___ D~I!.U!':",--.!i!!:.!! ___ L __ !!.'U'.!.!!.:-,.=-6.!!£.-__ _ 

Max Min Mean"'" Max Min Mean Max Min Mean -, Max Min Mean 
I 3.25 -3.25 -3.25 -1.55 -1.68 -1.59' 8.81 -8.84 8.81 I 
2 -3.25 -3.38 -3.27 -1.55 -1.55 -1.55 8.81 -8.84 -8.82' 
3 -3.28 -3.25 -3.25 -1.55 -1.68 -1.56 -8.84 -8.89 -8.86: 
4 -3.28 -3.38 -3.26 -1.58 -1.55 -1.54 -8.04 -8.84 -8.84, 
5 -3.35 -3.56 -3.46 -1.45 -1.58 -1.48 8.01 -0.89 -8.87, 
6 -3.56 -3.71 -3.66 -1.45 -1.58 -1.58 8.81 -8.89 -8.87, 
7 -3.71 -3.81 -3.19 -1.58 -1.55 -1.52 -8.84 -8.14 -0.09' 
8 -3.81 -3.86 -3.84 -1.55 -1.65 -1.60 -8.89 -8.14 -8.18' 
9 -3.86 -3.96 -3.91 -1.65 -1.15 -1.68 -8.14 -8.19 -8.16: 

18 -3.61 -3.86 -3.11 -1.15 -1.85 -1.88 -8.19 -8.34 -8.26, 
11 -3.28 -3.56 -3.38 -1.80 -1.85 -1.85 -8.34 -8.44 -8.38 I 
12 -1.90 -3.28 -2.98 -1.88 -1.85 -1.84 -B.44 -1.B5 -0.65 I 
13 -1.45 -1.98 -1.66 -1.68 -1.85 -1.14 -8.65 -1.45 -8.95 I 
14 -1.35 -1.58 -1.46 -1.45 -1.68 -1.54 -8.65 -1.15 -8.83: 
15 -1.88 -1.38 -1.15 -1.35 -1.45 -1.41 -8.18 -1.10 -8.98 , 
16 -8.85 -1.88 -8.98 -1.28 -1.38 -1.25 1-0.24 -1.85 -8.53 I 
11 -8.88 -8.88 -B.88 -1.18 -1.15 -1.12 -8.44 -8.68 -8.53 I 
18 -8.81l -1l.811 -B.81l -1.88 -1.18 -1.83 -8.49 -8.95 -8.65 I 
19 -8.15 -8.88 -8.18 -8.95 -8.95 -1l.95 -8.65 -8.95 -8.15 I 
28 -8.81l -8.98 -1l.84 -1l.95 -8.95 -8.95 -8.65 -8.95 -8.16 
21 -8.911 -8.95 -11.92 -8.91l -1l.95 -8.92 -1l.44 -8.65 -8.51 
22 -8.95 -1.15 -1.1l3 I -1l.95 -1l.95 -8.95 -11.39 -1l.61l -1l.41 
23 -1.21l -1.45 -1.29 I -1l.95 -1.1l1l -8.96 -8.49 -8.85 -1l.67 
24 -1.45 -1.75 -1.53 1-8.95 -1.18 -1.115 -8.68 -1.58 -1.1l2 
25 -1.65 -1.911 -1.111 -1.B5 -LIB -1.B6 -8.65 -1.68 -1.11 
26 -1.95 -2.35 -2.15 1 -1.11l -1.15 -1.11 -8.55 -1.75 -1.19 
27 -2.411 -3.25 -2.81: -1.18 -1.28 -1.15 -8.68 -1.88 -1.27 
28 -3.35 -4.26 -3.98 1-1.28 -1.45 -1.28 -8.65 -1.85 -1.29 
29 -4.26 -4.91 -4.55 1-1.58 -2.26 -1.88 -8.68 -1.18 -1.28 
31l -5.81 -5.81 -5.46 I -2.31 -3.86 -2.11 -8.49 -1.38 -8.98 
31 -5.86 -6.52 -6.27 1-3.11 -3.61 -3.391 -8.44 -1.28 -B.18 

! 
Inont -B.15 -6.52 -2.64 I -1l.98 -3.61 -1.48 I 8.1l1 -1.85 -8.59 

Chaivo Bay 
Januar\.! 199. 
Grid Site (2.1-4) (Recording Interval 1,28.in) 

Air/Ice Ice Water Water 
Te.perature le.perature fe.perature le.perature 

(d4!Dfeos C) (dearees C) (degrees C) (degrees C) 

Date t-M.~.I!.!JI~ij,-!!..C-Rean-+-Ma~'!.PJ~in~£rie.n+M.~l!.tJl~;n.!i!!:k'-ii-t--Ma~'!.P.!.~i;!.!!~e.n 
I 2.88 -2.94 2.92! -1.48 -1.48 -1.48 8.15 8.15 8.15! -8.1l9 8.89 8.89 
2 -2.94 -2.99 -2.94' -1.43 -1.48 -1.41' 1l.1S 8.18 8.15: -8.1l9 -8.14 -8.13 
3 -2.88 -2.99 -2.94 -1.43 -1.48 -1.44 8.28 8.11l 8.15 , -8.14 -8.14 -8.14 
4 -2.88 -2.94 -2.91 -1.38 -1.38 -1.38 8.28 8.28 1l.28 -8.89 -8.14 -8.13 
5 -2.94 -3.1l9 -3.1l3 -1.33 -1.38 -1.36 8.25 8.21l 8.23 -8.89 -8.14 -8.11 
6 -3.89 -3.24 -3.18 -1.33 -1.38 -1.35 8.25 8.28 8.23 -8.89 -8.14 -8.13 
1 -3.24 -3.34 -3.38 -1.33 -1.38 -1.35 8.25 8.28 8.22 -8.89 -8.14 -8.12 
8 -3.34 -3.39 -3.36 -1.33 -1.38 -1.36 8.28 8.15 8.17 -8.14 -8.14 -8.14 
9 -3.34 -3.44 -3.48 -1.38 -1.48 -1.45 8.21l 1l.85 1l.12 -8.14 -1l.19 -8.16 

18 -3.24 -3.49 -3.39 -1.48 -1.53 -1.51 8.18 -1l.11l -B.8B -8.24 -1l.34 -8.29 
11 -2.99 -3.24 -3.12 -1.58 -1.58 -1.58 8.85 -8.95 -8.22 -8.34 -1l.49 -8.42 
12 -1.58 -2.99 -2.52 -1.53 -1.63 -1.58 -8.88 -1.31 -8.52 -8.44 -1.88 -8.61l 
13 -1.23 -1.53 -1.31 -1.38 -1.58 -1.48 -8.18 -1.66 -8.11 -8.68 -1.48 -8.91 
14 -1.18 -1.38 -1.31 -1.28 -1.33 -1.32 -8.85 -1.85 -8.53 -8.65 -1.18 -8.83 
15 -8.93 -1.18 -1.84 -1.23 -1.33 -1.28 -8.18 -8.55 -8.36 -8.65 -8.85 -8.73 
16 -8.83 -8.93 -8.88 -1.88 -1.18 -1.13 -8.85 -8.45 -8.38 -8.54 -8.15 -8.65 
11 -8.83 -1.18 -8.98 -1.83 -1.88 -1.84 -8.85 -8.48 -8.38 -8.49 -8.65 -8.59 
18 -1.33 -3.24 -2.36 -1.83 -1.13 -1.81 -8.28 -1.36 -8.53 -8.54 -1.18 -8.16 
19 -3.44 -5.25 -4.38 -1.83 -1.33 -1.16 -8.38 -1.18 -8.61 -8.85 -1.15 -1.81 
28 -5.38 -5.88 -5.53 -1.43 -2.23 -1.84 -8.35 -1.36 -8.11: -8.85 -1.18 -1.83 
21 -5.98 -7.51 -6.64 -2.33 -3.19 -2.15 -8.85 -8.55 -8.31, -8.65 -1.85 -8.18 
22 -7.16 -9.26 -8.13 -3.29 -4.54 -3.98 8.85 -0.45 -8.21, -8.49 -1.28 -0.69 
23 -8.41 -8.56 -8.58 -4.59 -4.94 -4.76 1-8.88 -1.18 -8.411 -8.98 -1.85 -1.38 
24 -1.91 -8.41 -8.21 -4.94 -5.85 -5.821 -8.15 -1.66 -8.93 I -1.55 -2.48 -1.99 
25 -7.91 -8.36 -8.16 -5.05 -5.15 -5.871 -8.30 -1.66 -0.98\ -1.15 -2.48 -2.89 
26 -1.91 -8.11 -8.82 -5.85 -5.28 -5.18: -8.30 -1.66 -1.85: -1.98 -2.58 -2.22 
27 -8.21 -9.62 -9.82 -5.28 -5.88 -5.42 1-8.48 -1.11 -1.12 , -2.88 -2.18 -2.35 
28 -9.51 -18.32 -18.83 -5.98 -6.48 -6.23, -8.55 -1.16 -1.17 I -2.38 -3.86 -2.65 
29 -9.31 -9.57 -9.45 -6.18 -6.35 -6.18 1-8.45 -1.56 -1.87 I -2.58 -2.96 -2.17 
38 -9.41 -9.82 -9.66 -6.15 -6.28 -6.111 -0.35 -1.26 -8.941 -2.68 -2.96 -2.13 
31 -9.62 -9.91 -9.79 -6.15 -6.38 -6.24 1 -8.35 -1.18 -8.63 1 -2.65 -2.91 -2.15 

ir10ntl -8.83 -18.32 -4.81 -1.83 -6.48 -2.13
' 

8.25 -1.16 -8.39' -8.89 -3.86 -1.81 



Sakhalin Sea Ice Studies 

ChBivo Bay 
January 1994 
Grid Site (3,1-4) (Recording Interval 129 lIIin) 

Air/Jce Ice Water Water 
Te.perature Temperature TelllPerature le.perature 

(deArees C) (degrees C) (degrees C) (degrees C) 
Date __ ~.P.t!>-". __ !!.c.! ___ l __ .!!~~tL: __ 2J!.2.'!... _____ D~2.t!>~-=-!~.!! ___ ~ __ !!.~ll!.:-;-~.!l£.. __ _ 

Max Min Nean;- Max Min Mean f Max Min Mean Max Min Mean 
I -3.B9 3.14 -3.11 1.58 1.55 -1.58 8.81 B.B2 8.B3 B.88 8.83 8.86 
2 -3.14 -3.24 -3.18 -1.45 -1.58 -1.49 8.82 -8.83 8.81 8.88 8.83 8.81 
3 -3.14 -3.24 -3.19 -1.45 -1.58 -1.46 8.82 -8.83 -8.8H 8.88 8.83 8.81 
4 -3.14 -3.19 -3.IS -1.45 -1.4S -1.45 8.82 -8.83 -8.81 8.13 B.BS 8.88 
5 -3.14 -3.24 -3.18 -1.48 -1.55 -1.46 8.82 -8.83 8.B2 B.13 8.88 11.11 
6 -3.19 -3.24 -3.22 -1.48 -1.55 -1.46 8.82 -8.23 -8.82 8.13 8.88 8.11 
1 -3.89 -3.14 -3.14 -1.48 -1.45 -1.41 8.82 -8.83 -8.88 8.13 8.88 8.18 
8 -2.94 -3.89 -3.83 -1.48 -1.45 -1.41 -8.83 -8.13 -8.18 8.88 8.88 8.88 
9 -2.89 -3.84 -2.95 -1.48 -1.45 -1.42 -8.13 -8.18 -8.16 8.88 -8.82 8.84 

18 -2.99 -3.89 -3.85 -1.45 -1.55 -1.48 -8.18 -8.23 -8.19 8.83 -8.23 -8.18 
II -2.44 -2.94 -2.76 -1.55 -1.55 -1.55 -B.23 -8.43 -8.31 -0.B7 -1.13 -0.36 
12 -1.13 -2.34 -2.08 -1.30 -1.58 -1.48 -8.43 -1.83 -8.61 -8.07 -1.48 -8.63 
13 -1.48 -1.13 -1.58 -1.25 -1.35 -1.29 -8.53 -1.34 -0.83 -0.23 -1.13 -8.87 
14 -1.33 -1.48 -1.43 -1.28 -1.38 -1.24 -8.48 -1.83 -8.70 -0.18 -1.18 -0.64 
15 -I.B3 -1.33 -1.211 -I.IS -1.25 -1.19 I -8.S3 -B.13 -8.64 -11.23 -8.63 -8.48 
16 -8.83 -8.98 -8.91 -1.88 -1.18 -1.861 -8.38 -8.18 -8.56 -8.18 -8.58 -8.41 
11 -8.78 -8.83 -8.19 -8.98 -1.88 -8.94 1 -0.38 -8.58 -0.50 -8.18 -8.53 -0.43 
18 -8.78 -8.98 -8.83 -8.85 -8.98 -8.89 \ -8.48 -8.98 -8.61 -8.33 -1.48 -8.66 
19 -B.98 -2.74 -1.18/-8.85 -8.98 -8.8S/ -8.48 -8.88 -8.12 -8.43 -1.23 -1l.73 
21l -2.89 -3.88 -3.46 1-8.98 -1.85 -8.96/ -8.58 -1.83 -8.76 -8.58 -1.t8 -8.87 
21 -3.85 -4.65 -4.28/ -I. IB -1.58 -1.27 I -1l.23 -8.63 -8.43 -8.18 -8.78 -8.45 
22 -4.88 -6.11 -5.S3/ -1.55 -2.35 -1.921 -8.28 -8.73 -8.42 -B.87 -8.63 -8.34 
23 -S.1l1 -S.16 -6.89/-2.48 -3.88 -2.69 1-8.33 -8.98 -8.65 -8.12 -1.23 -8.62 
24 -6.BI -6.16 -6.13: -3.85 -3.46 -3.25: -B.53 -1.19 -1.15 -8.23 -1.13 -I.B2 
25 -S.81 -6.26 -6.14 / -3.51 -3.16 -3.68 I -B.68 -1.84 -1.26 -8.43 -1.73 -1.89 
26 -6.31 -6.56 -6.481 -3.8\ -4.86 -3.9\ 1-8.88 -1.94 -1.45 -8.43 -1.78 -1.\6 
27 -6.56 -6.66 -6.59/-4.11 -4.16 -4.111-1.89 -2.84 -1.58 -8.48 -1.78 -1.23 
28 -6.61 -6.16 -6.68/-4.16 -4.26 -4.22 1-1.\9 -2. \4 -1.69 -B.63 -1.83 -1.28 
29 -6.36 -6.56 -6.42/ -4.11 -4.26 -4.17 1 -1.39 -2.84 -1.71 -8.58 -1.68 -1.\8 
38 -6.31 -6.41 -6.35: -4.BI -4.11 -4.86: -1.34 -1.84 -1.61 -8.48 -1.48 -1.88 
31 -6.26 -6.36 -6.31 -3.91 -4.81 -3.99 -1.39 -1.84 -1.52 -8.43 -1.18 -8.17 

110n\ -8.18 -6.76 -3.71: -8.85 -4.26 -2.BC: 8.81 -2. \4 -B.65 i B. \3 -1.83 -8.51 

Chaivo Bay 
January 1994 
Grid Site (4.1-4) (Recording Interval 128 lIin) 

Date 

I 
2 
3 
4 
5 
6 
1 
8 
9 

\8 
11 
12 
13 
14 
15 
16 
11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
21 
28 
29 
38 
31 

ont 

Ice Water Uater 
Te.perature Te.perature Te.perature Teeperature 

(d~Q!ees C) (d~9rees C) (degrees C) (d~grees C) 

-2.51 -2.62 -2.58 -1.58 -1.58 -\.58 I 8.81 -8.84 -8.82 8.86 8.1\\ 8.1\6 
-2.51 -2.51 -2.57 -1.58 -1.55 -1.58 -8.84 -8.19 -8.1\8 8.86 8.81 8.86 
-2.42 -2.57 -2.53 -1.58 -1.68 -1.54 -8.84 -8.14 -8.87 8.11 8.86 8.81 
-2.22 -2.42 -2.31 -1.45 -1.58 -1.45 -8.84 -8.89 -8.86 8.16 8.11 8.12 
-2.B\ -2.22 -2.\2 -1.45 -1.58 -1.46 -8.84 -8.B9 -8.B5 8.\6 B.II 8.15 
-1.86 -2.81 -1.93 -1.35 -1.68 -1.48 -8.84 -8.14 -8.88 8.16 8.11 8.15 
-1.81 -1.91 -1.88 -1.88 -1.38 -1.16 -B.89 -8.14 -8.12 8.16 8.11 8.14 
-1.56 -1.76 -1.61 -1.88 -1.85 -1.81 -1l.89 -8.39 -8.25 B.II 8.B6 8.89 
-1.51 -1.56 -1.52 -I.IB -1.28 -\.17 -8.84 -8.14 -8.11 8.11 -8.84 8.84 
-1.41 -1.46 -1.45 -1.85 -1.15 -1.89 -8.19 -8.29 -8.23 8.81 -8.19 -B.88 
-1.26 -1.36 -1.32 -B.95 -1.88 -8.99 -B.24 -8.34 -B.26 -8.84 -1.19 -8.38 
-1.11 -1.26 -1.19 -8.98 -1.B8 -B.96 -8.34 -8.84 -8.48 -8.89 -1.39 -B.63 
-1.11 -1.46 -1.21 -8.95 -1.15 -1.00 -B.59 -1.4B -8.98 -8.19 -1.14 -8.85 
-1.16 -1.26 -1.21 -1.15 -1.15 -\.15 -0.69 -1.15 -8.84 -B.14 -1.14 -8.62 
-8.86 -1.16 -1.82 -1.85 -1.15 -1.12 -0.59 -8.84 -8.11 -8.19 -8.64 -8.46 
-8.6\ -B.86 -8.73 -8.95 -1.B5 -B.98 -9.34 -8.69 -B.52 -8.14 -8.54 -9.48 
-0.61 -B.61 -8.61 -B.88 -8.98 -B.84 -0.29 -8.64 -8.41 -8.14 -9.49 -8.48 
-8.56 -8.61 -8.69 -8.75 -8.88 -8.79 -0.34 -1.38 -8.68 -8.29 -1.44 -8.65 
-8.56 -0.66 -0.61 -8.15 -8.80 -8.75 -8.44 -1.89 -8.69 -8.44 -1.29 -8.11 
-8.66 -8.76 -8.71 -8.15 -8.88 -8.75 -0.39 -1.28 -0.73 -8.54 -1.44 -8.84 
-8.81 -1.46 -1.89 -8.10 -8.88 -9.15 -B.99 -8.64 -9.38 -9.19 -B.14 -8.43 
-1.61 -2.92 -2.33 -8.78 -8.88 -9.75 -0.84 -8.54 -8.27 -8.B4 -B.69 -9.34 
-2.91 -3.47 -3.24 -8.78 -1.18 -9.84 -9.99 -1.29 -9.55 -8.89 -1.24 -8.68 
-3.52 -3.92 -3.76 -1.85 -1.28 -I.IB -11.19 -1.75 -1.81 -8.19 -1.14 -1.81 
-3.97 -4.57 -4.24 -1.85 -1.58 -1.19 -8.39 -1.18 -1.B6 -8.39 -1.14 -1.86 
-4.67 -5.88 -4.88 -1.55 -2.25 -1.92 -11.39 -1.15 -1.14 -8.39 -1.14 -1.14 
-5.88 -6.28 -5.791 -2.38 -3.18 -2.661 -11.49 -1.75 -1.2B -8.49 -1.19 -1.21 
:6.38 =7.18 =6.91: =3.15 =4.86 =3.621 =8.59 =1.85 =1.26 =8.64 -\.84 -1.25 
6.83 6.98 6.99/ 4.86 4.16 4.14 I 8.54 1.65 1.16 8.54 -1.64 -\.16 

-6.83 -6.98 -6.89 1 -4.16 -4.21 -4.17 \ -B.44 -1.38 -1.81 \ -8.U -1.44 -1.97 
-6.83 -6.98 -6.89 -4.11 -4.21 -4.16 -B.39 -1.28 -8.72 -8.39 -1.19 -8.76 

I I I 
-8.56 -7.18 -2.66/ -0.1B -4.21 -\.551 9.81 -1.85 -B.551 B.16 -\.84 8.49 

245 



246 K. SHIRASAWA et al. 

Chb i vo Bay 
February 1994 
Grid Site (1.1-4) (Recordina Interval 120 lIt;n) 

Air/Ice Ice Water Water 
Te~perature le.perature Te~per8ture Te.perature 

(deoree" C) (degree" C) (deoree" CI (degrees CI 
Date __ Il.!>~u>~ __ !!..c.!' ___ .L __ !!P.!!!.:_::'~£'!.. __ ...J ___ D~.H!>"-.::.!I!..C.!! ___ L __ Jl.!pl!!.:_::.6.J!~"!... __ 

Max Min Mean T Max Min Mean -T Max Min Mean j- Max Min Mean 
1 -6.51 -1.11 -6.94 -3.66 -4.01 -3.83 1-11.34 11.911 -11.611 
2 -1.112 -1.22 -1.14 -4.111 -4.16 -4.IB '-11.711 -1.110 -11.88 
3 -1.112 -1.42 -1.25 -4.11 -4.26 -4.18\-1.1111 -1.35 -1.13 
4 -1.31 -1.51 -1.511 -4.31 -4.61 -4.43 -1.28 -2.18 -1.58 
5 -1.52 -7.81 -1.72 -4.61 -4.91 -4.11 -1.55 -2.35 -1.96 
6 -1.61 -1.97 -1.83 -4.97 -5.17 -5.112 -1.85 -2.511 -2.21 
7 -1.92 -8.51 -8.31 -5.11 -5.52 -5.26 -1.95 -2.65 -2.35 
8 -8.62 -9.13 -8.95 -5.52 -5.81 -5.61 -2.28 -2.89 -2.53 
9 -9.03 -9.43 -9.24 -5.92 -6.12 -5.98 -2.40 -2.95 -2.68 

III -8.98 -9.43 -9.21 -6.12 -6.12 -6.12 -2.55 -3.111 -2.82 
11 -1.82 -8.93 -8.44 -5.62 -6.11 -5.91 -2.75 -3.111 -2.92 
12 -6.82 -1.72 -1.22 -5.97 -5.62 -5.33 -2.15 -3.111 -2.90 
13 -6.22 -6.12 -6.~6 -4.56 -5.112 -4.82 -2.611 -2.95 -2.72 
14 -5.71 -6.11 -5.99 -4.31 -4.56 -4.43 -2.55 -2.78 -2.62 
15 -5. II -5.66 -5.39 -3.96 -4.26 -4.13, -2.45 -2.55 -2.53 
16 -4.56 -5.06 -4.79 -3.51 -3.91 -3.70 0.36 -1.115 -11.61 
17 -4.11 -4.51 -4.31 -3.11 -3.46 -3.31 -1.19 -1.55 -1.32 
18 -3.86 -4.06 -3.94 -2.91 -3.11 -3.99 -1.50 -1.55 -1.52 
19 -3.66 -3.81 -3.16 -2.71 -2.86 -2.81 -1.59 -1.59 -1.511 
20 -3.61 -3.66 -3.61 -2.66 -2.71 -2.69 -1.50 -1.65 -1.55 
21 -3.61 -3.66 -3.63 -2.61 -2.71 -2.66 -1.55 -1.711 -1.62 
22 -3.66 -3.71 -3.70 -2.71 -2.71 -2.71 -1.35 -1.711 -1.49 
23 -3.61 -3.71 -3.65 -2.11 -2.71 -2.71 1.41 -1.30 9.14 
24 -3.41 -3.61 -3.50 -2.66 -2.11 -2.10 1.86 -1.111 0.26 
25 -3.25 -3.41 -3.31 -2.56 -2.66 -2.61 1.31 -0.49 11.14 
26 -3.111 -3.211 -3.15 1-2.46 -2.56 -2.52 11.76 -1.011 -11.34 
27 -2.95 -3.05 -3.00 \-2.36 -2.46 -2.40 -1.011 -1.311 -I. \4 
28 -2.85 -2.95 -2.89, -2.21 -2.36 -2.29, -0.65 -I.IB -11.911 , , , , , , , , , 

Iitont -2.85 -9.43 -5.75 1 -2.21 -6.17 -3.93 1 1.86 -3.19 -1.51' 

ChaivQ BB\! 
February 1994 

Feb.15.16:lnco.plele 
t i 1110 ser i 89 

Grid Site (2,1-4) (Recordinp Interval 120 .in) 
Air/Ice (ce Water Water 
Temperature Te.perature Te.perature Te.perature 

(dltllree" C) (de_gre." C) (dooree" C) (de"r.e" C) 
0.1. __ Il.!>~U>~ __ !!..c.!' ___ .L __ !'U>.!!!.:_::.2J!£"!.. ___ L_Y...'!P.t.!>"-.::.!~.! ___ L __ Jl.'U>11).;_::.6.J!~. __ _ 

Max M;n Mean I Max M;n Mean' Max Min Mean J Max Min Nean 
1 -9.87 -IB.27 -IB.10! -6.25 -6.45 -6.35! -0.15 -9.75 -1I.44! -2.65 -2.81 -2.75 
2 -9.52 -IB.1I7 -9.18\-6.211 -6.49 -6.33 -11.115 -11.611 -11.39: -2.75 -2.86 -2.81 
3 -9.57 -9.92 -9.71, -6.15 -6.311 -6.23 -11.115 -11.811 -11.33, -2.81 -2.96 -2.84 
4 -9.62 -9.71 -9.73, -6.311 -6.35 -6.33 -0.25 -1.46 -11.77, -2.96 -3.36 -3.118 
5 -9.82 -IB.37 -111.118 -6.35 -6.711 -6.58 -0.311 -1.71 -1.03, -3.26 -3.71 -3.43 
6 -9.92 -111.47 -111.26 -6.711 -6.911 -6.811 -8.58 -1.76 -1.16' -3.51 -3.91 -3.69 
7 -111.52 -11.47 -11.18 -6.95 -7.61 -1.28 -11.55 -1.71 -\.25' -3.76 -4.21 -3.94 
8 -11.63 -12.33 -12.112 -7.66 -8.11 -7.94 -0.65 -1.71 -1.281-4.11 -4.56 -4.29 
9 -12.83 -12.53 -12.27 -8.11 -8.36 -8.27 -11.65 -1.76 -1.26 -4.41 -4.76 -4.54 

III -11.32 -12.48 -12.115 -8.21 -8.46 -8.38 -11.611 -1.76 -1.23 -4.56 -4.86 -4.69 
11 -9.26 -11.27 -111.34 -7.20 -8.16 -7.75 -8.68 -1.81 -1.33 -4.51 -4.91 -4.64 
12 -8.11 -9.11 -8.53 -6.25 -1.10 -6.62 -1.88 -1.81 -1.49 -4.86 -4.56 -4.26 
13 -7.61 -8.01 -7.77 -5.711 -6.211 -5.93 -0.911 -1.76 -1.38 -3.71 -4.11 -3.87 
14 -6.88 -7.56 -7.21 -5.38 -5.65 -5.50 -0.911 -1.76 -1.41 -3.56 -3.71 -3.62 
15 -5.911 -6.711 -6.31 -4.19 -5.311 -5.115 -11.55 -1.46 -1.10 -3.26 -3.56 -3.41 
16 -5.25 -5.85 -5.53 -4.19 -4.74 -4.45 -0.25 -1.05 -0.59 -2.81 -3.21 -2.98 
17 -4.69 -5.211 -4.95 -3.74 -4.14 -3.96 -0.15 -0.85 -0.53 -2.50 -2.81 -2.62 
18 -4.54 -4.64 -4.59 -3.44 -3.74 -3.59 -8.20 -0.98 -0.49 -2.15 -2.45 -2.39 
19 -4.49 -4.54 -4.53 -3.34 -3.44 -3.411 -0.30 -1.111 -8.72 -2.111 -2.20 -2.18 
20 -4.49 -4.64 -4.56 -3.29 -3.34 -3.30 -0.311 -1.41 -8.88 -2.15 -2.20 -2.18 
21 -4.69 -4.99 -4.83 -3.29 -3.49 -3.39 -8.35 -1.56 -11.99 -2.211 -2.35 -2.25 
22 -4.74 -5.04 -4.91 -3.49 -3.59 -3.56 -0.45 -1.56 -1.10 -2.35 -2.45 -2.41 
23 -4.34 -4.14 -4.54 -3.49 -3.59 -3.56 -0.45 -1.51 -1.05 -2.45 -2.55 -2.49 
24 -4.04 -4.34 -4.11 -3.29 -3.49 -3.411 -0.35 -1.46 -11.93 -2.35 -2.60 -2.41 
25 -3.14 -3.99 -3.88 -3.99 -3.29 -3.29 -9.45 -1.36 -0.96' -2.25 -2.45 -2.33 
26 -3.54 -3.74 -3.64 -2.99 -3.99 -3.95 -9.49 -1.19 -9.77: -2.15 -2.311 -2.23 
21 -3.44 -3.54 -3.47 -2.84 -2.99 -2.89 -9.35 -1.1111 -0.58, -2.115 -2.20 -2.11 
28 -3.39 -3.44 -3.41 -2.69 -2.79 -2.75 -0.25 -0.90 -11.44, -1.911 -2.05 -1.97 , , , 

hont -3.39 -12.53 -7.39 -2.69 -8.46 -5.21 -0.95 -1.81 -11.92' -1.90 -4.91 -3.99 



Che i vo Ba y 
February 1994 

Sakhalin Sea Ice Studies 

Gr id Site (3.1-4) (Recording Interval 128 _in) 
Air/Ice Ice Water Water 
Te.perature TeMperature TeMperature TeMperature 

(dearees C) (d~grees C) (degrees C) (d"-ltrees C) 

I -6.26 -6.41 -6.34 3.91 -3.96 -3.91, -1.34 -1.54 -1.42 9.28 9.88 -9.56 
2 -6.16 -6.36 -6.27 -3.81 -3.91 -3.86, -1.34 -1.44 -1.37 -8.18 -8.73 -8.41 
3 -6.11 -6.16 -6.14 -3.76 -3.81 -3.76, -1.34 -1.49 -1.41 -8.18 -0.93 -B.46 
4 -6.1' -6.16 -6.15 -3.76 -3.86 -3.78 f -1.44 -1.94 -1.62 -0.38 -1.53 -B.92 
5 -6.11 -6.31 -6.22 -3.B6 -4.B6 -3.92' -1.69 -2.19 -1.94 -B.43 -I.B3 -1.16 
6 -6.26 -6.46 -6.35 -4.86 -4.21 -4.11' -I.B4 -2.34 -2.11 -B.58 -1.83 -1.27 
7 -6.46 -7.B7 -6.78 -4.26 -4.51 -4.34: -1.99 -2.49 -2.25 -11.63 -1.83 -1.35 
8 -7.12 -7.67 -7.47 -4.56 -4.96 -4.75,-2.14 -2.64 -2.39 -11.78 -1.83 -1.39 
9 -7.67 -8.112 -7.88 -5.111 -5.26 -5.12, -2.29 -2.79 -2.54 -8.78 -1.83 -1.36 

18 -7.97 -8.22 -8.B9 -5.31 -5.41 -5.34, -2.44 -2.89 -2.65 -8.73 -1.83 -1.34 
II -7.27 -7.97 -7.68 -5.21 -5.46 -5.33' -2.59 -3.BB -2.76 -8.73 -1.88 -1.43 
12 -6.51 -7.17 -6.82 -4.76 -5.21 -4.99' -2.64 -3.88 -2.81 -1.08 -1.88 -1.59 
13 -S.1l6 -6.46 -6,,25 -4.41 -4.76 -4.58: -2.54 -2.89 -2.65 -\.113 -\.B3 -\.511 
14 -5.SI -6.B6 -5.86 -4.16 -4.36 -4.2B, -2.49 -2.64 -2.58 -8.98 -1.83 -\.52 
15 -5.88 -5.5S -5.26 -3.BI -4.16 -4.B8, -2.24 -2.54 -2.48 -8.68 -1.58 -1.21 
16 -4.45 -4.95 -4.68 -3.41 -3.76 -3.56 f -1.84 -2.14 -1.94 -B.38 -1.13 -11.69 
17 -4.115 -4.411 -4.24 -3.85 -3.36 -3.29' -1.69 -1.84 -1.75 -9.28 -1.113 -11.72 
18 -3.811 -4.119 -3.88 -2.811 -3.119 -2.91' -1.59 -1.69 -1.69 -9.33 -1.9B -0.62 
19 -3.54 -3.75 -3.65 -2.55 -2.89 -2.79: -1.44 -1.54 -1.59 -9.38 -1.48 -0.99 
29 -3.39 -3.49 -3.46 1 -2.50 -2.55 -2.54 I -1.44 -1.59 -\.52 -8.38 -\.53 -B.99 
21 -3.34 -3.44 -3.39, -2.59 -2.58 -2.59 -\,49 -\.69 -1.58 -9.43 -1.68 -1.88 
22 -3.39 -3.39 -3.39, -2.59 -2.59 -2.58 -1.54 -1.74 -1.65 -0.58 -1.68 -1.21 
23 -3.29 -3.39 -3.35' -2.59 -2.59 -2.59 -1.59 -1.74 -1.68 -8.53 -1.63 -1.15 
24 -3.14 -3.29 -3.22' -2.45 -2.5B -2.49 -1.54 -1.74 -1.63 -8.48 -1.58 -1.84 
25 -3.U -3.14 -3.99: -2.35 -2.45 -2.41 -1.54 -1.69 -1.59 -8.58 -1.53 -1.96 
26 -2.89 -2.99 -2.95, -2.38 -2.35 -2.34 -1.44 -1.64 -1.52 -8.48 -1.38 -0.95 
27 -2.79 -2.89 -2.85, -2.211 -2.38 -2.24 -1.34 -1.49 -1.42 -11.43 -1.98 -8.74 
28 -2.74 -2.79 -2.78,-2.10 -2.2B -2.15 -1.24 -1.39 -1.31 -11.38 -I.B3 -0.59 

~ontt -2.74 

Chaivo Bay 
february 1994 

, , , 
-8.22 -5.16' -2.18 -5.46 -3.58 -I. 24 -3.00 -1.91' -0.18 -I. 88 -1.B4 

Grid Site (4.1-4) (Recording Interval 12B .in) 
Air/Ice Ice Water Water 
Temperature Te.perature TeMperature Te.perature 

(degrees C) (degrees C) (degrees C) (degrees C) 

Date r-Ma~.P.\.!1~in-~C~e8n-T-na~~.!!l~i;~.£~8nl-M8~-!P..tl'H~!~C~e8n-r-Ma~~1\i;6~~e8o 
I -6.88 -7.13 -7.88, -4.11 -4.16 -4.13 0.59 -1.89 0.81, -9.24 8.89 -0.55 
2 -6.78 -7.83 -6.94, -4.11 -4.16 -4.14 -0.89 -1.25 -1.0I,-B.14 -8.74 -8.39 
3 -6.73 -6.93 -6.85, -4.96 -4.11 -4.117 -8.99 -1.38 -1.14, -8.14 -8.94 -11.45 
4 -6.88 -6.98 -6.94' -4.11 -4.26 -4.16 -1.89 -1.95 -1.4B' -8.34 -1.54 -11.98 
5 -6.98 -7.54 -7.32' -4.26 -4.66 -4.42 -1.35 -2.18 -\.76' -11.39 -\.79 -1.13 
6 -7.43 -7.84 -7.69: -4.66 -5.111 -4.89 -1.79 -2.35 -2.114 -11.59 -\.84 -1.24 
7 -7.89 -8.74 -8.38, -5.111 -5.46 -5.19 -1.98 -2.55 -2.23 -9.64 -1.79 -1.34 
8 -8.79 -9.44 -9.21, -5.51 -5.96 -5.72 -2.15 -2.75 -2.46 -9.14 -1.79 -1.36 
9 -9.39 -9.74 -9.68 f -6.111 -6.26 -6.11 -2.35 -2.911 -2.64 -8.74 -1.84 -1.34 

18 -9.39 -9.B4 -9.68 -6.26 -6.31 -6.29 -2.55 -3.85 -2.79 -8.69 -1.84 -1.33 
II -8.14 -9.34 -8.83 -5.86 -6.36 -6.11 -2.70 -3.15 -2.91 -9.69 -1.89 -1.42 
12 -7.03 -7.99 -7.49 -5.21 -5.81 -5.48 -2.75 -3.15 -2.91 -1.84 -1.89 -1.57 
13 -6.43 -6.98 -6.69 -4.71 -5.16 -4.93 -2.68 -2.95 -2.72 -8.99 -1.84 -1.48 
14 -5.83 -6.38 -6.14 -4.36 -4.71 -4.54 -2.55 -2.78 -2.63 -8.99 -1.79 -1.511 
15 -5.118 -5.73 -5.41 -3.96 -4.36 -4.18 -2.38 -2.68 -2.45 -8.69 -1.54 -1.19 
16 -4.52 -5.88 -4.77 -3.58 -3.91 -3.71 -1.98 -2.15 -2.88 -8.34 -1.14 -8.68 
17 -4.87 -4.47 -4.29 -3.10 -3.45 -3.38 -1.78 -1.98 -1.78 -8.24 -8.94 -8.68 
18 -3.87 -4.82 -3.94 -2.90 -3.18 -2.99 -1.55 -1.70 -1.68 -8.34 -1.84 -8.68 
19 -3.67 -3.82 -3.79 -2.78 -2.85 -2.79 -1.45 -1.68 -1.52 -8.34 -1.44 -8.89 
28 -3.62 -3.67 -3.65 -2.68 -2.78 -2.66 -1.58 -1.68 -1.55 -8.39 -1.49 -8.96 
21 -3.62 -3.77 -3.68 -2.68 -2.65 -2.63, -1.55 -1.75 -\.62 -8.44 -\.69 -\.111 
22 -3.72 -3.77 -3.75 -2.65 -2.78 -2.78 -1.68 -1.75 -1.68 -8.54 -1.69 -1.18 
23 -3.52 -3.67 -3.62 -2.78 -2.75 -2.72 -1.65 -1.75 -1.71 -8.49 -1.59 -1.13 
24 -3.32 -3.52 -3.43 -2.611 -2.7B -2.65 -1.6B -1.75 -1.66 -8.44 -1.54 -1.81 
25 -3.17 -3.32 -3.24 -2.5B -2.68 -2.56 -1.6B -1.7B -1.64 -8.54 -1.54 -1.B5 
26 -3.112 -3.12 -3.88 -2.48 -2.58 -2.46 -1.58 -1.78 -1.58 -B.49 -1.39 -11.94 
27 -2.87 -2.97 -2.93 -2.38 -2.48 -2.35 -1.48 -1.55 -1.46 -8.39 -1.84 -8.72 
28 -2.82 -2.87 -2.84 -2.2B -2.38 -2.23 -1.38 -1.48 -1.36' -8.34 -B.99 -B.57 

MonU -2.82 -9.84 -5. 76i -2.28 -6.36 -3.93 -B.59 -3.15 

, , 
I 

I 
-\.911 -11.14 -1.89 -1.82 
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Chaivo Bay 
March 1994 

K. SHIRASA WA et at. 

Grid Site 11,1-4) (Recordinp Interval 120.tn) 
Air/Ice Ice Water Water 
TeMPerature TeMperature TeMperature TeMperature 

(degree. CI (degr ••• CI (d'!.!!.r ••• CI (d.gree. CI 
Date ,-__ I!!.I!UO..:. __ !'c.!!' ___ 1 __ .!!!!.P.!!!..:_=-~£'!..__ -_YJlI?UO-

M
: -,' n.!~.!Me-a-n-rl -M-a!1.x'!.Pl~M:"'" -n-6.!£.-M-.-a n-

I Max Min Mean T Max Min Mean' Max 
I -2.75 -2.85 -2.88 -2.16 -2.21 -2.17 -8.89 -8.98 -8.62 
2 -2.78 -2.75 -2.73 -2.86 -2.16 -2.89 8.41 -8.78 -8.43 
3 -2.68 -2.65 -2.63 -2.88 -2.86 -2.81 -8.44 -8.88 -8.69 
4 -2.58 -2.55 -2.55 -1.85 -1.95 -1.93 -8.85 -1.85 -8.91 
5 -2.45 -2.58 -2.49 -1.85 -1.85 -1.85 -1.85 -1.25 -1.14 
6 -2.45 -2.45 -2.45 -1.85 -1.98 -1.88 -1.15 -1.35 -1.24 
7 -2.45 -2.45 -2.45 -\.98 -\.98 -\.91! -1.15 -1.25 -1.19 
8 -2.48 -2.45 -2.44 -1.98 -1.95 -1.93 -1.28 -1.38 -1.23 
9 -2.45 -2.58 -2.48 -1.95 -1.95 -1.95 -8.29 -1.15 -8.79 

18 -2.58 -2.55 -2.51 -1.98 -1.95 -1.95 1.81 -8.29 8.67 
II -2.58 -2.55 -2.55 -\.98 -\.95 -\.91 1.11 8.26 \.84 
12 -2.58 -2.58 -2.51! -1.98 -1.95 -1.92 1.56 8.56 1.15 
13 -2.45 -2.58 -2.49 -1.98 -1.95 -1.91 8.26 -8.78 -8.35 
14 -2.38 -2.45 -2.3~ -1.85 -1.98 -1.87 -8.88 -8.98 -8.83 
15 -2.18 -2.38 -2.19 -1.75 -1.85 -1.88 -8.78 -8.88 -8.78 
16 

-\. 85 -\. 95 -1. 91 - \. 55 -1.65 - \. 61 8.46 -8.55 -8.19 
-1.88 -\. 85 -\. 83 -\. 45 -1.55 -1.58 1. 36 -8.55 8.81 
-1.75 -1.88 -1.76 -\. 48 -\. 45 -1.43 3.82 \. 5 1 2.61 

11 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 

-1.78 
-\. 68 

-1.78 
-\.18 

-1.18 -1.38 -\. 35 
-\. 61 -\. 25 -1.38 

-1.33 3.92 3.27 3.61 1 
-1.38 3.37 1. 86 2.19 

-\. 55 -1.65 -1.68 -\. 25 -1.38 -1.28 8.56 -8.19 8.11 
-1.55 -1.68 -\. 56 -1.28 -1.25 -1.24 -8.89 -8.39 -8.26 
-\. 55 -\. 55 -1.55 -\. 25 -1.38 -\. 25 8.61 -8.29 8.84 
-\. 55 -\. 55 -\. 55 -1.25 -1.38 -\. 29 8.81 -8.49 -8.22 
-\. 58 -1.55 -1.53 -1.28 -1.25 -\. 23 -8.49 -8.55 -8.51 
-1.58 -\. 58 -\. 58 -1.15 -1.28 -\.18 -8.49 -8.65 -8.51 
-\. 58 -\. 58 -\. 58 -\. \8 -\.15 -\. 15 -8.39 -8.55 -8.58 
-1.45 -\. 58 -\. 49 -1. \8 -1.15 -\. 12 -8.39 -8.78 -8.53 
-1.48 -\. 45 -\.44 -\. 88 -1.18 -\. 88 -8.39 -B.68 -8.5B 
-\. 48 -1.45 -\. 41 -\. 88 -\. 85 -\. 81 -8.29 -8.44 -8.38 

~onti -\. 48 -2.85 -2.86 -1.88 -2.21 -\. 68 3.92 -\. 35 -8.88 

Chaivo Bay 
Maroh 1994 
Grid Site 12,1-41 (Recordins Interval 

Air/Ice Ice Water Water 
TeMperature Te.perature TeMPerature Te.perature 

128 ain) 

Id~ee. CI (degrees CI (degrees CI (degrees CI 
Date __ I!!.I!Lh":' __ !.C..!' ___ + __ .!!!!.P.!!!..:_=-2.!!£'!.. __ .., __ YJlI?UO-'.-=-.!~.! ___ ~ __ !1.'!.P!.I!:_:..6.!£. ____ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I 3.24 -3.34 -3.29 2.58 -2.69 2.64 8.25 -8.78 -8.43 I -\. 88 \. 98 -1.86 
2 -3.89 -3.24 -3.16 -2.48 -2.58 -2.53 -8.35 -8.58 -8.43 I -1.78 -\. 88 -1.14 
3 -2.99 -3.89 -3.84 -2.38 -2.48 -2.43 -8.48 -8.65 -8.48 I -\. 65 -1.78 -1.68 
4 -2.94 -2.99 -2.95 -2.28 -2.38 -2.35 -8.48 -1. 36 -8.87 I -1.68 -\. 65 -\. 64 
5 -2.88 -2.94 -2.89 -2.28 -2.28 -2.28 -8.68 -\. 66 -\.141 -1.65 -\. 78 -\. 67 
6 -2.94 -2.94 -2.94 -2.28 -2.28 -2.28 -8.68 -1. 66 -\. \6 : -\. 75 -\. 8B -1.76 
7 -2.94 -3.84 -2.96 -2.28 -2.38 -2.34 -8.68 -\. 51 -\.84 I -\.88 -2.88 -1.83 
8 -2.88 -2.99 -2.94 -2.33 -2.38 -2.38 -8.58 -\. 51 -8.98 1-2.85 -2.18 -2.88 
9 -2.88 -2.94 -2.98 -2.33 -2.38 -2.36 -8.511 -\. 36 -8.92 1 -\. 85 -2.85 - 1.94 

\8 -2.83 -2.88 -2.88 -2.28 -2.33 -2.33 -8.48 -\. 31 -8.84 1 -\. 68 -1.88 -1.74 
11 -2.78 -2.83 -2.82 -2.18 -2.23 -2.22 -8.311 -\. 61 -8.99 1 -\. 58 -1.55 - \. 52 
12 -2.78 -2.78 -2.78 -2.18 -2.23 -2.21 -8.511 -1. 28 -8.79 -\. 68 -1.78 -1.68 
13 -2.73 -2.88 -2.78 -2.18 -2.23 -2.22 -8.25 -8.95 -8.42 -\. 68 -1.78 -1.68 
\4 -2.68 -2.83 -2.14 -2.13 -2.28 -2.21 -8.811 -11.25 -11.88 -\. 511 -1.68 -1.56 
15 -2.53 -2.68 -2.58 -2.118 -2.13 -2.12 -8.118 -8. HI -11.84 -\. 48 -\. 58 -1.45 
16 
17 -2.23 -2.38 -2.31 -1.88 -2.83 -1.98 -8.85 -8.25 -8.13 -1.35 -1.48 -\. 38 
18 -2.18 -2.23 -2.21 : -\. 78 - \. 93 -\. 86 -8.15 -8.48 -8.23 -1.35 -1.48 - \. 48 
19 -2.88 -2.18 -2.14 1 -\. 73 -1.83 -1.78 -8.15 -8.68 -8.33 -1.25 -1.35 -1.38 
28 -2.93 -2.98 -2.91 I-\. 68 -1.73 -1.69 -9.28 -9.98 -8.43 -1.25 -1.25 -1.25 
21 -\. 98 -2.83 -2.83 -1.63 -1.68 -1.67 -8.18 -8.88 -8.37 -\. 28 -1.25 -\. 23 
22 -\. 93 -2.83 -1.99 -\. 58 -1.63 -\. 61 -8.18 -8.78 -8.38 -1.15 -1.28 -\. 19 
23 -\. 93 -\. 98 -\. 96 -\. 58 -\. 63 -\. 59 -8.115 -8.65 -8.26 -\. 15 -\. 28 - \. 18 
24 -\. 93 -1.98 -\. 97 -\. 58 -\. 58 -\. 58 -8.85 -8.48 -8.15 -\. 28 -1. 28 -\. 28 
25 -1.93 -\. 98 -\. 93 -1.58 -1.63 -\. 68 -8. III -8.45 -8.16 -1. 28 -1.28 -1.28 
26 -1.83 -1.93 -\. 88 -\. 53 -\. 63 -1.58 -8.18 -8.38 -8.11 -1.15 -1.28 -1.15 
27 -\. 83 -1.88 -\. 84 -1.53 -\. 63 -\. 58 -8.15 -8.38 -8.19 -1.18 -1. 15 -1. \4 
28 -1.83 -1.88 -1.83 -\. 58 -\. 63 -\. 61 -8.28 -8.38 -8.23 -\. 85 -1.18 -1.\8 
29 -\. 83 -1.88 -\. 86 -\. 58 -\. 63 -\. 62 -8.28 -8.25 -8.25 -\. 85 -1.18 -1.81 
38 -\. 83 -1.88 -1.81 -\. 48 -\. 58 -1.54 -8.25 -8.48 -8.38 -\. 85 -1.18 -1.87 
31 -1.83 -1.83 -1.83 -1.33 -\. 43 -\. 38 -8.35 -8.65 -8.46 -1.88 -1.85 -\. 85 

!!!.onU -\. 83 -3.34 -2.45 i -1.33 -2.69 -1.99 -8.88 -1.66 -8.49 i -\.88 -2.18 -1.46 



Sakhalin Sea Ice Studies 

Chaivo Bay 
March 1994 
Grid Site (3.1-4) (Recordinp Interval 129 lIin) 

Air/Ice Ice Ice Ice 
TeMperature fe.perature Te.perature Te.perature 

(dearees C) (degrees C) (df.!.9rees C) (degreos C) 

Date r,.;~~Lh~in-!.C~;an-+-Ma~f!pJ.~~i;'~£riean~-Ma~.!p-tj\k~!~~eBn-~-Ma~~i~i;6.!~ean-

4 
5 
6 
7 
8 
9 

III 
II 
12 
13 
14 
15 
16 
17 
18 
19 
29 
21 
22 
23 
24 
25 
26 
27 
28 
29 
311 
31 

-2.69 -2.74 -2.73 -2.1111 -2.1B -2.1161 -1.19 -1.24 -1.21 I 8.23 11.78 -8.52 
-2.59 -2.69 -2.64 -1.95 -2.1l8 -1.99 I -1.14 -1.19 -1.14 I -8.18 -11.63 -11.46 
-2.54 -2.59 -2.55 -1.85 -1.95 -1.91 1-1.89 -1.14 -1.119 1-8.33 -8.93 -11.56 
-2.39 -2.54 -2.45 -1.65 -1.85 -1.77: -1.89 -1.24 -1.15: -8.48 -1.53 -1.811 
-2.29 -2.39 -2.33 -1.78 -1.78 -1.78 -I. IS -1.44 -1.38 1 -8.73 -1.73 -1.24 
-2.29 -2.29 -2.29 -1.78 -1.75 -1.74 -1.24 -1.49 -1.37 1-11.68 -1.78 -1.27 
-2.29 -2.29 -2.29 -1.75 -1.88 -1.76 -1.29 -1.44 -1.36 1-11.73 -1.63 -1.15 
-2.24 -2.29 -2.27 -1.75 -1.811 -1.78 -1.19 -1.39 -1.291-8.63 -1.63 -1.89 
-2.29 -2.34 -2.32 -1.88 -1.88 -1.811 -1.24 -1.34 -1.28 -8.63 -1.48 -1.83 
-2.29 -2.34 -2.31 -1.811 -1.811 -1.811 -1.19 -1.34 -1.24 -11.53 -1.38 -1.111 
-2.19 -2.29 -2.24 -1.75 -1.75 -1.75 -1.14 -1.39 -1.25 -11.43 -1.68 -1.12 
-2.14 -2.19 -2.17 -1.75 -1.75 -1.75 -1.19 -1.44 -1.28 -11.63 -1.33 -8.94 
-2.83 -2.14 -2.88 -1.65 -1.75 -1.711 -11.98 -1.24 -1.11 -11.33 -1.113 -8.55 
-1.98 -2.113 ~2.811 -1.69 -1.65 -1.64 -9.83 -11.98 -9.91 -11.12 -9.38 -8.21 
-1.88 -1.93 -1.92 -1.58 -1.69 -1.55 -9.78 -9.83 -9.82 -11.117 -8.18 -11.15 

-1.73 -1.83 -1.78 -1. 411 -I. 45 -1.44 -11.73 -11.83 -11.77 -11.12 -8.33 -11. 23 
-1.68 -1.73 -1. 73 -1.311 -I. 411 -1.35 -11.68 -11.78 -11.711 -9.18 -8.48 -11.31 
-I. 68 -I. 68 -I. 68 -1. 39 -1.35 -1.32 -11.68 -11.73 -9.71 -9.23 -11.68 -11.45 
-1. 63 -I. 68 -I. 66 -1.25 -I. 39 -1.28 -11.73 -11.78 -11.75 -11.28 -11.98 -8.57 
-1.53 
-1.53 
-1.48 
-1.48 
-1.48 

-1.63 
-1.58 
-1.53 
-1.53 
-I. 48 

-1.61 -1.2111 -1. 25 -1.24 -111.73 -11.78 -11.74 -11.23 -111.93 -11.53 
- I .55 : -1.211 -1. 25 -1.23: -8.68 -11.73 -9.72 -11.23 -9.78 -11.48 
-1.51 I -1.15 -1. 25 -1. 29 I -11.73 -11.88 -9.8111 -11.18 -11.13 -11.48 
-1.51 I -1.15 -1. 28 -1.191 -8.83 -8.93 -11.89 -11.12 -B.63 -11.31 
-1.481 -1.111 -1.2B -1.13 I -B.58 -11.83 -11.68 -11.12 -B.53 -11.23 

-1.43 -1. 48 -1. 46 I -1.115 -1.111 -LIB I -11.53 -11.58 -11.56 -11.12 -11.43 -11.24 
-1.43 
-1. 43 
-1.43 
-1.43 
-1.48 

-1.48 
-1.48 
-I. 48 
-1.48 
-1.73 

-1. 46 I -1.115 -I. III -I.B8 1-11.48 -11.58 -0.54 I -11.117 -11.43 -11.23 
-1. 45 : -1.115 -LIB -1.119: -9.53 -11.58 -9.56: -8.117 -B.38 -1I.2B 
-1.44 I -I. liS -LIB -1.119 1-8.53 -11.58 -8.56 1-8.12 -11.43 -11.25 
-1. 46 I -1.B5 -1.65 -1.21 1-11.58 -1.89 -B.72 1-8.18 -8.58 -8.38 
-1. 611 -1.85 -1. 88 -1.44 i -11.83 -2.119 -1.45j -11.33 -11.88 -11.61 

I I I 
-1. 93 I -1. liS -2.111 -1.59 I -9.48 -2.119 -11.97 I -9. B7 -1.78 -11.59 ~ontt -1. 43 -2.74 

Che i vo Bi!lY 
March 199. 
Grid 

Date 

4 
5 
6 
7 
8 
9 

IB 
11 
12 
13 
14 
15 
16 
17 
18 
19 
211 
21 
22 
23 
24 
25 
26 
27 
28 
29 
39 
31 

~ont 

Site (4.1-4) (Recordinp Interval 128 ain) 
Air/Ice Water Water Water 
Teaperature Te.perature Te.perature Teaperature 

(degrees Cl (degrees C) (degrees C) (degrees C) 

-2.72 -2.82 -2.761-2.19 -2.29 -2.141-1.25 -1.39 -1.2519.19 -11.74 -11.49 
-2.62 -2.72 -2.66 1 -2.89 -2.1B -2.115 1 -1.15 -1.29 -1.181-9.14 -8.54 -II.U 
-2.52 -2.62 -2.56 -1.95 -2.09 -1.98: -1.99 -1.15 -1.11: -11.29 -8.89 -8.55 
-2.37 -2.52 -2.U -1.88 -1.95 -1.88 I -1.89 -1.25 -1.15 -8.49 -1.54 -8.98 
-2.27 -2.37 -2.33 -1.75 -1.811 -1.76 I -1.15 -1.35 -1.24 -11.69 -1.69 -1.22 
-2.27 -2.27 -2.27 -1.75 -1.75 -1.751 -1.25 -1.45 -I.H -11.64 -1.74 -1.25 
-2.27 -2.32 -2.29 -1.75 -1.811 -1.771 -1.38 -1.48 -1.35 -11.69 -1.59 -1.13 
-2.27 -2.32 -2.38 -1.75 -1.89 -1.78 1-1.25 -1.411 -1.31 -11.64 -1.59 -1.07 
-2.37 -2.37 -2.37 -1.88 -1.85 -1.82: -1.25 -1.35 -1.27 -11.59 -1.44 -1.111 
-2.37 -2.37 -2.37 -1.88 -1.85 -1.81 1-1.28 -1.38 -1.24 -11.49 -1.39 -11.99 
-2.32 -2.37 -2.35 -1.811 -1.811 -1.8111 -1.15 -1.411 -1.25 -II.U -1.69 -1.119 
-2.32 -2.32 -2.32 -1.811 -1.89 -1.88 1-1.25 -1.411 -1.311 -8.59 -1.34 -8.92 
-2.27 -2.32 -2.28 -1.88 -1.811 -1.881 -1.114 -1.25 -1.14 -11.34 -1.114 -9.56 
-2.22 -2.27 -2.24 -1.75 -1.75 -1.751 -11.89 -1.84 -11.96 -11.119 -11.34 -11.19 
-2.17 -2.22 -2.19 -1.65 -1.711 -1.711 -11.84 -11.89 -11.89 -11.119 -11.14 -B.12 

-1.96 -2.117 -2.111 -1.511 -1. 611 -1.55 -11.74 -11.79 -11.78 : -B.14 -11.29 -B.211 
-1. 91 -1. 96 -1. 92 -1.45 -1. 511 -1.5B -11.74 -B.74 -B.74 I -11.14 -11.49 -11.28 
-1.86 -1.86 -1.86 -1.4B -1.45 -1.44 -11.74 -11.74 -8.74 I -11.24 -B.64 -11.43 
-I. 81 -1. 86 -1.82 -1.35 -1. 411 -1.38 -11.74 -B.79 -11.751-11.24 -11.94 -11.54 
-I. 26 -1.76 -1.71 I -I. 311 - 1.35 -1. 35 -11.74 -B.79 -11.79:-11.19 -11.89 -11.52 

11.39 -11.46 11.116 -1.25 -1.35 -1.311 -11.74 -11.79 -11.76 I -11.19 -11.79 -11.48 
B.44 B.IIA 11.13 -1.25 -1.311 -1.27 -B.74 -11.89 -11.79 I -11.19 -11.69 -11.38 
11.114 -B. II -II.B2 -1.25 -1.3B -1. 27 -11.69 -B.79 -B.74 I -B.IA -8.59 -11.29 

-B.11 -11.26 -1l.17 -1.211 -1. 25 -1.25 -11.69 -11.69 -8.69 I -11.119 -8.54 -11.24 
-8.31 -11.66 -1l.51 -1.15 -1.21l -1.19 -11.64 -11.74 -B.68 I -1I.B9 -11.41 -11.24 
-8.66 -B.7I -8.69 -1.15 -I. 15 -1.15 -8.64 -\1.69 -8.67\-8.119 -8.39 -11.22 
-8.66 -11.71 -11.67 -1.15 -I. 15 -1.15 -8.59 -8.64 -8.64 I -II.IIA -11.34 -8.19 
-B.66 -B.71 -B.69 -1.1B -I. III -1.1B -11.54 -9.59 -11.59 I -11.14 -11.34 -8.23 
-B.71 -11.76 -B.72 -1.85 -1. U -1.89 -11.54 -11.59 -8.58 I -11.14 -11.54 -11.36 
-8.71 -1l.81 -8.75 -1.115 -1.18 -1.1l7 -8.54 -8.69 -11.62 I -11.34 -11.94 -B.59 

8.44 -2.82 
! 

-1.64 -1.115 -2.28 -1.55 
! 

-8.95 I -11.54 -1.45 -11.84 -1.74 -11.57 

249 



250 K. SHIRASA W A et all 

Chaivo Bay 
Apr i I 1994 

(Recording Interval 129 min) Grid Site (\,1 4) 
Air/Ice 
le.perature 

(dearees C) (degrees C) 

Water 
Temperature 

(dearees C) 

Water 
TeMPerature 

(degrees C) 
nate __ 1!!>.£Lh1. __ !tc..! ___ + __ .!!!P.!!!.: __ ~£'!.. __ -1- __ D..!' I!.t..!>.i.. _ .!I.!!:.! ___ t- __ ! 'U' 1.!!.:"7 :-6.!!9.--_ - -r- Max Min Mean Max Min Mean Max Min Mean Max MI" Mean 

I I. 35 -I. 40 -I. 39 -8.95 -1.80 -0.98 0.86 -8.24 8. \3 
2 -I. 35 -I. 35 -I. 35 -0.95 -0.95 -0.95 0.81 8.16 0.51 
3 -1.35 -I. 35 -1.35 -0.95 -0.95 -0.95 I. 61 8.81 1.12 
4 -1.30 -1.35 -I. 34 -8.95 -I. 88 -I. 08 I. 16 8.11 8.94 
5 -I. 35 -I. 35 -1.35 -1.85 -1.85 -I. 85 2.61 I. 26 I. 81 
6 -I. 35 -I. 35 -1.35 -1.85 -I. 85 -I. 85 2.11 2.16 2.44 
1 
8 
9 

18 
II I 
12 I 
13 I I 
14 I I 
15 I I 
16 I I 

17 I I 
I I 

18 I I 
19 I I 
28 I I 
21 I I 
22 I 
23 I 
24 I 

I 
25 I 
26 I 
21 I 
28 I 
29 I 

38 I 
I 

I 
Monti -1.38 -I. 48 -I. 35 I -8.95 -I. 85 -1.80 2.11 -0.24 1.16 

Chaivo 8ay 
April 1994 
Grid Site (2.1-4) 

nate 

I 
2 
3 
4 
5 
6 
1 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
38 

Ice Water Water 
leaperature TeMperature le.perature Te.perature 

(degrees C) (degrees C) (d4!9reeS C) (degrees C) 

1.83 -1.88 -1.84 -1.33 -1.33' -1.33 0.68 1.26 8.86 -1.00 -1.85 -1.01 
-1.83 -1.88 -1.84 -1.33 -1.33 -1.33 -8.65 -1.56 -1.18: -1.08 -1.85 -1.83 
-1.83 -1.83 -1.83 -1.33 -1.33 -1.33 -8.65 -1.56 -1.18 1-1.05 -1.15 -1.11 
-1.83 -1.83 -1.83 -1.33 -1.33 -1.33 -8.48 -1.26 -8.91 1-1.15 -1.28 -1.19 
-1.18 -1.83 -1.81 -1.33 -1.33 -1.33 -8.38 -1.85 -0.541 -1.15 -1.28 -1.28 
-1.18 -1.83 -1.88 -1.33 -1.38 -1.37 -8.25 -1.88 -8.531 -1.18 -1.15 -1.15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , , , , 

~onU -1.78 -1.88 -1.83
1 

-1.33 -1.38 -1.34' -8.25 -1.56 -8.84' -1.88 -1.28 -1.11 



Sakhalin Sea Ice Studies 

Chaivo Bay 
Apr i I 199. 

(Recording Interval 128.in) Grid Site 13.1-41 
Water 
Te.perature 

water 
Te.perature 

Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 

19 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
211 
21 
22 
23 
2. 
25 
26 
27 
28 
29 
311 

Air/Ice 
Te.perature 

(dearees CI (dearees CI (degrees CI (degreeS CI 
__ .!!'!P.! !!": __ J!£.-_ __ _ _ -P-!l!.tJl!...= £i!P.!! ___ r __ Q.e.1' .!.1!.!_:...4.!!£. ____ "1-- "p~~.Jl!!.. . .:!!.6S!. - --

"ax Min Mean -, Max Min Mean Max Min Mean Max MIn Mean 
-1.48 I.S3 -\.SII I -\.111 -I.IS -\.131 -6.88 -\.119 -11.95 1 -11.68 I. 58 -1.113 
-\. 48 -1.S3 -I.SI I -1.111 -1.111 -1. 18 1-6 . 88 -1.99 -11.98 1-9.83 -I. 68 -I. 23 
-1.53 -1.58 -1.561-1.111 -\. IB -1.191-1.63 -I. 19 -1.1161-9.78 -1.68 -I. 21 
-I. S8 -I. 63 -1.61 1 -I. III -I. III -\.111 I -0.88 -\. 09 -\.11111-11.53 -I. 38 -\.113 
-I. 68 -1.73 -1.69 1 -1.11l -1.111 -1.16: -6.73 -6.83 -1l.77 1 -1l .• 3 -I. 23 -1l.78 
-I. 73 -1.78 -1. 76 1-1.18 -I. III -1.18 1 -1l.68 -11.83 -0.72 1 -1l.38 -I. 13 -0.7. 

I I 1 
1 1 1 
I I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

1 1 

Month 
I 

-1.111.1-9.68 
1 

-I. 48 -1.78 -1.61 -1.18 -1.15 -1.19 -1l.9\ -11.38 -I. 68 -1.119 

Che j vo Bay 
April 199. 
Gr id Site 14, \-.1 

Ice Water water 
Te.perature Te.perature Te.perature Te.perature 

Idearees C) Ide.lI.rees C) Idegrees C) Idegrees C) 

\ -9.76 -9.81 -11.79 -1.95 1.85 -1.95 -9.69 -1.11. -9.79 -11.69 -\.54 -1.112 
2 -9.76 -9.86 -1I.SI -I.BB -1.115 -1.93 -8.74 -\.84 -1I.S9 -11.84 -1.64 -1.21 
3 -11.86 -11.96 -9.91 -1.115 -1.85 -1.95 -9.94 -I.IS -1.93 -B.79 -1.64 -1.2B 
4 -9.96 -1.1l1 -9.99 -1.85 -1.18 -1.89 -8.99 -1.89 -1.84 -8.49 -1.39 -1.81 
5 -1.81 -1.86 -1.93 -1.18 -1.15 -1.13 -8.84 -9.99 -9.88 -9.44 -1.24 -6.76 
6 -1.96 -1.16 -1.12 -1.15 -1.15 -1.15 -B.74 -B.89 -B.81 -11.34 -1.24 -11.73 
7 
8 
9 

19 
II 
12 
13 
14 
15 
16 
17 
IS 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3B 

Month -9.76 -1.16 -9.94 I -1.98 -1.15 -1.98 -8.69 -1.15 -9.91 -9.34 -1.64 -9.99 
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Table 13 Daily mean, mmlmum and maximum values of ice/water temperatures at the 
air- ice interface (0 cm) and at the depths of 10, 20, 30, 40, 50, 60 and 70 cm below 
the air-ice interface in the snow-removed area during the 1993-1994 winter 
experiment. 

December 1993 
Snow-Removed Area (Recording Interval 10 min) 

Ice lee lee lee 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) (de rees C) (de rees C) 
Da t e De.J!.U>":' ___ .!)9..m __ T __ ..!2'!P..!.h.'_ =-1.!l-,-~!rr_, ___ D~!!.U>.'.. ...:-,?,I!,.!!'2..m_ -r- _.!!.~.!.!!.'_=-3.!! ~0.E"!._ 

Max MIn Mean Max Min Mean Max Min Mean Max Min Mean 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 -7.54 -11. 30 -9.51 -1.77 -7.70 -5.46 -0.74 -4.00 -1.96 -0.98 -1.78 -1.45 
13 -5.98 -11. 40 -8.60 -5.34 -8.05 -6.88 -3.95 -4.70 -4.37 -1.13 -2.34 -1. 60 
14 -4.68 -5.98 -5.12 -3.93 -5.34 -4.49 -2.84 -3.90 -3.24 -1.73 -2.09 -1. 89 
15 -4.63 -5.18 -4.96 -3.83 -4.08 -3.92 -2.6" -2.84 -2.72 -1. 88 -2.19 -2.02 
16 -5.18 -5.23 -5.20 -4.03 -4.13 -4.08 -2.84 -3.14 -3.02 -1.73 -2.24 -2.01 
17 -5.23 -9.24 -6.20 -4.08 -5.89 -4.42 -3.14 -3.75 -3.21 -1.73 -2.29 -2.03 
18 -9.29 -10.65 -10.23 -5.94 -8.05 -7.43 -3.75 -5.75 -5.05 -2.29 -3.25 -2.64 
19 -9.74 -10.50 -10.16 -7.85 -8.25 -8.07 -5.80 -6.10 -6.00 -3.25 -3.65 -3.46 
20 -7.08 -9.74 -8.97 -6.34 -7.85 -7.37 -5.15 -6.00 -5.66 -3.30 -3.65 -3.43 
21 -4.83 -7.03 -5.54 -4.23 -6.29 -5.09 -3.60 -5.10 -4.25 -2.59 -3.30 -2.86 
22 -3.87 -5.13 -4.53 -3.63 -4.23 -4.01 -3.14 -3.60 -3.37 -2.49 -2.59 -2.53 
23 -3.62 -3.87 -3.70 -3.23 -3.63 -3.41 -2.79 -3.14 -2.96 -2.24 -2.49 -2.37 
24 -3.27 -3.62 -3.43 -2.93 -3.23 -3.11 -2.44 -2.79 -2.64 -1.98 -2.24 -2.12 
25 -3.27 -6.08 -3.94 -2.88 -3.48 -2.98 -2.24 -2.44 -2.31 -1.78 -1.98 -1.90 
26 -6.18 -8.84 -7.49 -3.48 -6.24 -5.00 -2.34 -4.15 -3.26 -1.78 -2.29 -1. 97 
27 -7.03 -8.84 -7.88 -5.64 -6.44 -6.16 -4.20 -4.65 -4.50 -2.29 -2.79 -2.66 
28 -5.63 -7.08 -6.18 -4.58 -5.64 -5.10 -3.65 -4.35 -3.99 -2.39 -2.74 -2.58 
29 -5.73 -11. 55 -7.13 -4.53 -7.09 -4.97 -3.44 -4.35 -3.60 -2.19 -2.39 -2.28 
30 -11.60 -15.87 -13.55 -7.19 -11. 51 -9.62 -4.35 -8.01 -6.48 -2.34 -4.46 -3.39 
31 -15.06 -17.42 -16.42 1. 51 -13.47 -12.63 -8.06 -10.06 -9.32 -4.46 -6.38 -5.65 

Mont -3.27 -17.42 -7.44 -1.77 -13.47 -5.71 -0.74 -10.06 -4.10 -0.98 -6.38 -2.54 

Water Water Water Water 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) ( de rees C) (de rees C) 
Date Ma~l!Lh~i~~!'~;:n-+-Ma~~l~~i~~-=-~in-;-Ma~~E-~~i~~'!:~~:n-t--Ma~~1~i~7~~~~;n 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 -0.96 -1.76 -1. 40 -0.97 -1.77 -1.46 -1.02 -1.77 -1.45 -1. 03 -1.78 -1. 48 
13 -0.80 -1. 36 -1. 17 -1.07 -1.77 -1.53 -1. 12 - 1.77 -1.52 - 1.13 -1.78 -1.56 
14 -0.85 -1.36 -1.09 -1.27 -1.77 - 1.48 -1. 22 -1.77 -1. 49 -1. 28 -1.78 -1. 52 
15 -0.85 -1.41 -1.22 -1.27 -1.77 -1.60 -1. 27 -1.77 -1. 59 -1.33 -1.78 -1. 63 
16 -0.70 - 1.41 -1. 15 -1.07 -1.77 -1. 52 -1.07 -1.72 -1. 51 -1.13 -1.78 -1. 55 
17 -0.75 - 1.36 -1.13 -1.12 -1.77 -1.50 -1. 12 -1.72 -1. 50 -1.13 -1.78 -1.53 
18 -0.80 -1. 36 -1. 17 -1.17 -1.77 -1. 57 -1. 17 -1.77 -1.55 -1.18 -1.78 -1.59 
19 -1. 01 -1.36 -1.27 - 1.42 -1.77 -1.66 -1.37 -1.77 -1.65 -1.43 -1.78 -1.68 
20 -0.60 -1. 31 -1. 04 -1. 02 -1.72 -1.43 -1.02 -1.72 -1. 43 -1. 08 -1.73 - 1.46 
21 -0.35 -1. 31 -0.87 -0.72 -1. 67 -1.26 -0.82 -1.72 -1.26 -0.83 -1.73 -1.29 
22 -1.01 -1.41 -1. 23 -1. 42 -1.77 -1. 62 -1.42 -1.77 -1. 62 -1 .43 -1.78 -1.66 
23 -1. 01 -1. 21 -1. 05 -1. 32 -1.62 -1. 43 -1.37 -1. 57 -1. 41 -1.38 -1.68 -1. 46 
24 -0.75 -1. 01 -0.86 -1. 07 -1.32 -1.18 -1. 07 -1.37 -1. 22 -1.18 -1.38 -1.29 
25 -0.65 -0.75 -0.72 -0.87 - 1.07 -0.97 -0.92 -1.07 -1. 01 -1.03 -1.18 -1. 13 
26 -0.50 -0.65 -0.60 -0.57 -0.87 -0.72 -0.66 -0.92 -0.80 -0.83 -1. 03 -0.97 
27 -0.50 -0.55 -0.52 -0.22 -0.57 -0.41 -0.31 -0.66 -0.52 -0.38 -0.88 -0.73 
28 -0.50 -0.55 -0.54 -0.06 -0.27 -0.17 -0.11 -0.36 -0.26 -0.27 -0.73 -0.46 
29 -0.45 -0.55 -0.50 -0.01 -0.06 -0.03 -0.01 -0.16 -0.06 -0.12 -0.38 -0.24 
30 -0.55 -1.11 -0.69 0.04 -0.01 0.01 0.04 -0.06 0.02 -0.02 -0.22 -0.11 
31 -1 . 11 -2.47 -1. 87 0.09 0.04 0.05 0.04 -0.01 0.04 0.03 -0.12 -0.03 

I 
Mont -0.35 -2.47 -1. 00 0.09 -1.77 -1. 07 0.04 -1.77 -1. 09 I 0.03 -1.78 -1. 17 



Sakhalin Sea Ice Studies 

January 1994 
Snow-Removed Area (Recordins Interval 18 min) 

lee lee lee lee 
Temperature Temperature Temperature Temperature 

(degrees C) (decrees C) (degrees C) (degrees C) 
Date r- __ ~J>.Lh-'- ___ J!,,-m __ + __ Jl'U'J.!l'_=-1Jl~'!2.11!_---j ___ D~J>.t..!l~c-£~~,,-m __ t- __ Q~.i1l.' __ 3~~~S!!!,_ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
1 15.82 -18.63 -17.421-13.27 -14.52 -13.89 l-l~.11 -11.11 1~.71 I 6.38 7.38 7.~2 
2 -15.67 -19.33 -17.681-13.47 -15.42 -14.45 l-l~.96 -12.~2 -11.43 1-7.38 -8.14 -7.86 
3 -14.31 -17.92 -16.4~ 1-12.51 -14.52 -13.61 1-1~.31 -11.51 -11.~~ 1-7.54 -8.14 -7.87 
4 -16.82 -2~.63 -18.5~ 1-13.52 -16.23 -14.84 l-lll.61 -12.77 -11.75 1 -7.59 -9.1~ -8.37 
5 -2~.58 -23.75 -22.12 1- 16 . 28 -19.1l4 -17.94 LI2.77 -15.32 -14.39 1 -9.1~ -11.27 -11l.46 
6 -21.44 -25.15 -23.47 ~18.69 -2~.49 -19.52 ~15.32 -16.68 -16.~5 ~ll.27 -12.48 -12.11 
7 -21.34 -25.15 -23.4~ 1-18.84 -2~.84 -19.781-15.98 -17.18 -16.541-12.33 -13.19 -12.81l 
8 -2~.~3 -23.95 -22.25 ~17.93 -2~.04 -19.03 ~15.42 -16.78 -16.13 ~12.33 -13.09 -12.75 
9 -19.53 -23.85 -21.48 ~17.23 -19.84 -18.59 ~14.97 -16.58 -15.89 ~12.23 -13.~9 -12.71 

I~ -11.4~ -19.48 -15.~61-11.21 -17.23 -14.22 1-10.46 -14.97 -12.88 1 -9.1~ -12.23 -10.89 
11 -8.99 -11.35 -9.89: -8.35 -11.16 -9.51: -7.66 -1~.41 -8.81: -6.63 -9.1~ -7.71l 
12 -8.44 -8.99 -8.71 I -7.54 -8.35 -7.87 1-6.65 -7.61 -7.87 1-5.67 -6.63 -6.1l8 
13 -7.34 -8.44 -7.841 -6.59 -7.49 -7.861-5.95 -6.65 -6.321 -5.11 -5.67 -5.4~ 
14 -7.14 -7.34 -7.191 -6.19 -6.59 -6.371 -5.50 -5.95 -5.691 -4.66 -5.11 -4.9~ 

15 -6.98 -18.65 -7.71 I -6.~9 -8.85 -6.42 I -5.30 -6.25 -5.47 1-4.41 -4.71 -4.52 
16 -1~.70 -14.81 -13.491 -8.1~ -12.46 -18.98 1 -6.25 -10.41 -8.79 1 -4.71 -8.14 -6.57 
17 -12.81 -15.26 -14.27 :-11.56 -13.17 -12.58 1-11l.36 -11.26 -1~.91l: -8.14 -9.2~ -8.91 
18 -11.25 -12.81 -11.85 1-11l.1l1l -11.51 -11l.65: -8.91 -18.31 -9.53 1 -7.59 -8.8~ -8.14 
19 -11.1l5 -11.85 -11.54 1-9.15 -11l.15 -9.99 I -8.S1 -8.91 -8.711 -7.28 -7.59 -7.41l 
21l -9.39 -11.~5 -1~.1l81 -8.45 -9.75 -9.11l1 -7.SI -8.61 -8.12 I -S.58 -7.28 -6.94 
21 -9.19 -9.49 -9.321 -8.11l -8.45 -8.24 I -7.11l -7.61 -7.35 I -6.1l7 -6.58 -6.31l 
22 -9.49 -18.25 -9.841 -8.15 -8.68 -8.41 1-7.18 -7.41l -7.271 -6.82 -6.12 -S.IlS 
23 -9.44 -14.~1 -1~.56: -8.15 -1~.81 -8.S4: -7.11l -8.51 -7.32: -5.97 -6.43 -S.1l4 
24 -10.5~ -14.21 -12.36 1 -9.SIl -11.51 -11l.74 I -8.51 -9.56 -9.21 I -S.48 -7.79 -7.47 
25 -8.89 -1~.51l -9.611-8.15 -9.S~ -8.821-7.45 -8.66 -8.~31 -6.58 -7.54 -7.~4 
2S -8.24 -11.~1l -8.9~ 1 -7.49 -8.8~ -7.86 I -S.8~ -7.45 -7.~7 1-5.97 -6.58 -6.22 
27 -11.~5 -16.72 -13.4~ 1 -8.85 -13.27 -11l.88 I -7.35 -10.76 -9.~1l1 -6.~7 -8.44 -7.21 
28 -13.26 -18.73 -IS.16 1-12.41 -15.47 -14.181-1~.81 -13.~7 -12.25. 1 -8.49 -111.72 -111.117 
29 -11.8~ -15.57 -13.16 :-I1.~1 -12.66 -11.75 :-I~.~I -11.41 -1~.S2: -8.8~ -10.1l6 -9.32 

:~ =::::: =:~:~: =:*:~: C:::~~ =::::: =:~:~: C::::~ =::::~ =::::~ L;:::: =:~::~ =:~::: 
I 1 1 

Mont -6.98 -25.15 -14.~9 I 6.~9 2~.84 -12.~9 I 5.3~ 17.18 1~.31 1 -4.41 -13.19 8.27 

Water Water Water Water 
Temperature Temperature Temperature Temperature 

(degrees Cl (degrees Cl (degrees Cl {degrees Cl 
Date __ ~J>.Lh-,-_-~!!..~,,-m __ + __ Jl'U'J.!l,_=-5J!~'!2.11!_---l ___ D~J>.t..!l~...::§.~~,,-m __ +- __ Q~.iiL'_=-7~~~S!!!,_ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I -2.47 -3.37 -3.~~ ~.~9 ~.84 Il. ~5 ~.~9 ~.~4 1l.~4 ~.~3 -~.~7 ~.~1 

2 -3.37 -4.~8 -3.86 ~.~4 -~.77 -1l.38 1l.~9 1l.~4 ~.~5 ~.~8 -8.~2 ~.1l3 

3 -4.~3 -4.38 -4.25 -~.77 -1.32 -1. I ~ ~.~9 1l.~4 ~.~7 ~.~8 8.~3 1l.1l4 
-4.18 -5.44 -4.75 -I. 32 -2.87 -1.69 ~. 14 ~.~9 ~.I~ ~.13 ~.~8 ~.~8 

-5.44 -7.15 -6.45 -2.~7 -3.28 -2.72 ~. 19 ~.~9 ~. 14 ~.13 ~.~8 ~.Il 

-7.15 -8.26 -7.94 -3.28 -4.23 -3.88 ~. 19 -8.31 ~.~4 ~.13 8.~8 ~.Il 

7 -8.26 -9.~7 -8.79 -4.28 -5.89 -4.81 -~.31 -I. 27 -~.84 ~.13 ~.~3 ~.1l9 

8 -8.87 -9.32 -9.88 -5.~9 -5.59 -5.38 - 1. 27 -2.82 -1.78 ~.1l8 -~.82 8.85 
9 -8.92 -9.52 -9.27 -5.49 -S.84 -5.82 -2.82 -2.72 -2.48 8.~8 -~. 12 1l.1l8 

18 -7. IS -9.17 -8.34 -5.84 -5.99 -5.62 -2.67 -2.82 -2.76 -8.82 -8.27 -1l.12 
11 -5.24 -7. III -6.84 -3.88 -5.84 -4.37 -2.32 -2.72 -2.58 -~. 17 -I. 38 -8.51 
12 -4.43 -5.24 -4.73 -3.38 -3.88 -3.57 -2.~2 -2.52 -2.23 -~.43 -1.63 -1l.84 
13 -4.83 -4.43 -4.19 -3.13 -3.48 -3.28 -1. 92 -2.57 -2.19 -8.58 -1.93 -1.87 
14 -3.58 -4.~3 -3.82 -2.83 -3.28 -3.88 -1. 82 -2.37 -1.99 -8.58 -1.23 -8.85 
15 -3.37 -3.58 -3.47 -2.63 -2.83 -2.72 -1.72 -I. 87 -1.78 -8.63 -~.93 -8.79 
16 -3.48 -6.85 -4.66 -2.68 -4.23 -3.34 -1.77 -2.57 -2.13 -8.63 -~.98 -8.84 
17 -6.85 -7.18 -6.79 -4.23 -5.19 -4.91l -2.57 -3.33 -3.83 -8.98 -1.38 -1.23 
18 -6.18 -6.95 -6.47 -4.73 -5.19 -4.91 -3.12 -3.38 -3.23 -I. 88 -2.~3 -1. 49 
19 -5.79 -6.18 -5.88 -4.43 -4.73 -4.52 -3.82 -3.23 -3.13 -I. 53 -I. 98 - 1. 66 
2~ -5.34 -5.79 -5.57 -4.23 -4.48 -4.35 -2.97 -3.12 -3.1l7 -1.58 -2.1l3 -1.75 
21 -4.84 -5.34 -5.~7 -3.78 -4.23 -3.98 -2.62 -3.1l7 -2.79 -1.38 -1.78 - 1. 51 
22 -4.73 -4.84 -4.75 -3.68 -3.78 -3.78 -2.52 -2.62 -2.55 -1.28 -1. 48 - 1. 34 
23 -4.68 -4.94 -4.72 -3.63 -3.83 -3.68 -2.52 -2.77 -2.59 -1.33 -1.78 -1.49 
24 -4.94 -6.15 -5.79 -3.83 -4.94 -4.43 -2.77 -3.S8 -3.16 -1. 63 -2.43 -1. 96 
25 -5.49 -6.15 -5.83 -4.53 -4.94 -4.69 -3.33 -3.68 -3.48 -1. 98 -2.48 -2.21 
26 -4.94 -5.49 -5.17 -4.~8 -4.53 -4.24 -3.~7 -3.48 -3.23 -1.88 -2.38 -2.16 
27 -4.99 -6.58 -5.64 -4.~8 -5.89 -4.45 -3.12 -3.83 -3.32 - 1. 88 -2.63 -2.22 
28 -6.55 -8.56 -7.93 -5.14 -6.69 -6.86 -3.83 -5.1l3 -4.35 -2.33 -3.29 -2.74 
29 -7.36 -8.41 -7.81 -5.94 -6.69 -6.28 -4.43 -5.1l3 -4.67 -2.78 -3.29 -2.98 
31l -7.41 -8.56 -8.11 -5.94 -S.69 -6.34 -4.48 -4.98 -4.S2 -2.73 -3.24 -2.94 
31 -8.5S -9.52 -9.21l -6.69 -7.4~ -7.18 -4.98 -5.33 -5.22 -3.13 -3.29 -3.25 

Mont -2.47 -9.52 -6.~4 ~.~9 -7.4~ -4.~4 1l.19 -5.33 -2.34 ~. 13 -3.29 - 1. 14 
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February 1994 
Snow-Removed Area (Recording Interval 1e min) 

Ice Ice Ice Ice 
Temperature Temperature Temperature Temperature 

(dftil.fees C) (degrees C) (degrees C) (degrees C) 

1 16.57 -19.73 18.12 1 15.42 16.98 -16.09 1 13.62 -14.77 -14.26 1-11.47 12.48 12.14 
2 -15.37 -18.33 -17.06 r14.37 -15.98 -15.35 r13.17 -14.27 -13.81 rll.52 -12.23 -11.98 
3 -16.77 -20.43 -18.53 ~15.62 -17.48 -16.40 ~13.72 -15.12 -14.51 ~11.67 -12.73 -12.37 
4 -15.42 -19.68 -17.82 ~14.37 -17.28 -16.19 ~13.27 -15.22 -14.57 ~11.88 -12.99 -12.65 
5 -13.51 -15.42 -14.52 1-12.61 -14.37 -13.36 1-11.62 -13.27 -12.29 1-10.31 -11.88 -11.00 
6 -14.21 -16.82 -15.22 ~13.12 -14.72 -13.85 ~11.82 -12.97 -12.49 ~10.36 -11.22 -10.88 
7 -13.46 -14.51 -14.03 1-12.31 -13.12 -12.77 1-11.16 -12.07 -11.66 1 -9.91 -10.77 -10.37 
8 -12.71 -13.96 -13.381-11.56 -12.36 -12.101-10.56 -11.16 -10.991 -9.40 -9.91 -9.71 
9 -12.45 -15.72 -13.251-11.31 -13.07 -11.671-10.26 -11.16 -10.481 -9.10 -9.40 -9.23 

10 -13.66 -17.72 -15.431-12.91 -15.17 -13.851-11.21 -13.12 -12.30 I -9.45 -11.07 -10.54 
11 -1I!.55 -14.21 -12.19 1-10.25 -13.07 -11.72 r -9.76 -11.92 -10.99 r -9.10 -10.51 -9.97 
12 -9.29 -10.55 -9.90: -8.90 -10.25 -9.51: -8.41 -9.76 -9.04: -7.74 -9.10 -8.36 
13 -8.24 -9.29 -8.70 1-7.80 -8.85 -8.30 1-7.40 -8.41 -7.85 1-6.78 -7.74 -7.25 
14 -6.93 -8.24 -7.65 1-6.79 -7.80 -7.36 1-6.50 -7.40 -6.97 1-6.07 -6.78 -6.45 
15 -6.13 -6.93 -6.501 -6.04 -6.79 -6.381 -5.TS -6.50 -6.13 1-5.42 -6.07 -5.73 
16 -5.63 -6.13 -5.881 -5.44 -6.04 -5.71 I -5.20 -5.75 -5.461 -4.86 -5.37 -5.12 
17 -5.18 -5.63 -5.401 -4.99 -5.44 -5.22 1-4.70 -5.20 -4.96 1 -4.36 -4.86 -4.59 
18 -4.93 -5.18 -5.04 1 -4.G3 -4.99 -4.79' -4.35 -4.70 -4.51: -4.00 -4.36 -4.17 
19 -4.73 -4.93 -4.85 -4.38 -4.G3 -4.50 -4.10 -4.35 -4.21 I -3.7S -4.00 -3.87 
20 -4.68 -4.73 -4.72 -4.28 -4.38 -4.34 -3.95 -4.10 -4.031 -3.60 -3.75 -3.68 
21 -4.68 -4.98 -4.77 -4.23 -4.33 -4.28 -3.90 -4.00 -3.94 r -3.S5 -3.70 -3.57 
22 -4.63 -5.13 -4.94 -4.33 -4.48 -4.42 -3.95 -4.05 -4.02 I -3.S5 -3.60 -3.57 
23 -3.87 -4.63 -4.30 -3.93 -4.33 -4.17 -3.80 -4.05 -3.92 I -3.50 -3.60 -3.58 
24 -3.47 -3.92 -3.73 -3.53 -3.93 -3.73 -3.44 -3.80 -3.61: -3.30 -3.S0 -3.40 
25 -3.12 -3.S2 -3.34 -3.18 -3.53 -3.35 -3.04 -3.39 -3.21 I -2.99 -3.30 -3.12 
26 -2.92 -3.97 -3.31 -2.98 -3.28 -3.13 -2.79 -3.04 -2.951 -2.79 -2.99 -2.87 
27 -4.02 -6.23 -4.91 -3.08 -4.28 -3.83 -2.79 -3.39 -3.181 -2.74 -2.89 -2.79 
28 -3.77 -4.93 -4.34 -3.S8 -3.98 -3.82 -3.29 -3.44 -3.37 1-2.89 -2.99 -2.96 

I 
I 
I 

Montt -2.92 -20.43 -9.35 i -2.98 -17.48 
I I 

-8.S8 1-2.79 -15.22 -7.8S 1-2.74 -12.99 -7.00 

Wat er Water Water Water 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) (de rees C) (de rees C) 
Date 

1 -9.42 -10.18 -9.90 -7.40 -7.95 -7.74 -S.33 -S.79 -S.61 -3.29 -3.59 -3.45 
2 -9.62 -10.08 -9.93 -7.70 -7.95 -7.87 -S.74 -S.84 -S.81 -3.S9 -3.69 -3.65 
3 -9.67 -10.43 -10.16 -7.70 -8.25 -7.99 -S.69 -6.19 -S.90 -3.64 -3.99 -3.77 
4 -10.18 -10.73 -10.55 -8.25 -8.55 -8.43 -6.19 -6.54 -6.35 -3.99 -4.54 -4.25 
5 -8.87 -10.18 -9.45 -7.40 -8.35 -7.82 -5.89 -6.44 -6.13 -4.24 -4.49 -4.33 
6 -8.87 -9.37 -9.17 -7.35 -7.70 -7.S1 -5.74 -6.09 -5.88 -4.04 -4.44 -4.22 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

-8.56 -9.27 -8.91 -7.19 -7.70 -7.43 -S.84 -6.09 -S.92 -4.19 -4.44 -4.32 
-8.06 -8.56 -8.33 -6.79 -7.19 -6.97 -5.48 -S.84 -5.60 -4.04 -4.34 -4.18 
-7.71 -8.06 -7.87 -6.44 -6.79 -6.61 -5.23 -S.53 -5.34 -3.94 -4.19 -4.03 
-7.81 -9.17 -8.76 -6.S4 -7.S0 -7.14 -5.28 -6.04 -S.63 -3.99 -4.49 -4.14 
-B.01 -9.02 -B.G7 -G.B9 -7.S5 -7.32 -5.74 -6.04 -S.92 -4.34 -4.S4 -4.43 
-6.85 -8.01 -7.41 -6.04 -6.89 -6.44 -5.08 -5.74 -S.36 -4.04 -4.44 -4.19 
-6.05 -6.85 -6.43 -5.29 -6.04 -5.64 -4.43 -5.08 -4.74 -3.59 -4.04 -3.78 
-5.44 -6.05 -5.74 -4.83 -S.29 -5.06 -4.08 -4.43 -4.26 -3.34 -3.64 -3.47 
-4.84 -5.44 -5.14 -4.28 -4.78 -4.55 -3.68 -4.08 -3.89 -2.98 -3.34 -3.19 
-4.28 -4.84 -4.55 -3.78 -4.28 -4.02 -3.18 -3.68 -3.41 -2.58 -2.98 -2.75 
-3.83 -4.28 -4.06 -3.38 -3.78 -3.58 -2.82 -3.18 -3.01 -2.23 -2.58 -2.40 
-3.53 -3.83 -3.68 -3.08 -3.38 -3.24 -2.57 -2.82 -2.71 -2.03 -2.23 -2.16 
-3.27 -3.S3 -3.41 -2.88 -3.08 -2.99 -2.42 -2.S7 -2.S0 -1.98 -2.03 -2.02 
-3.12 -3.27 -3.23 -2.78 -2.88 -2.83 -2.37 -2.42 -2.41 -1.93 -1.98 -1.98 
-3.12 -3.37 -3.15 -2.78 -2.83 -2.78 -2.37 -2.42 -2.38 -1.93 -2.03 -1.98 
-3.12 -3.17 -3.14 -2.78 -2.83 -2.78 -2.37 -2.42 -2.41 -1.98 -2.03 -2.03 
-3.17 -3.17 -3.17 -2.83 -2.83 -2.83 -2.42 -2.42 -2.42 -2.03 -2.08 -2.06 
-2.97 -3.17 -3.07 -2.68 -2.83 -2.76 -2.32 -2.42 -2.38 -1.98 -2.08 -2.03 
-2.77 -2.97 -2.86 -2.47 -2.68 -2.58 -2.17 -2.32 -2.24 -1.88 -1.98 -1.92 
-2.S7 -2.77 -2.64 -2.32 -2.47 -2.39 -2.02 -2.17 -2.09 -1.73 -1.88 -1.80 
-2.37 -2.S7 -2.47 -2.12 -2.32 -2.21 -1.87 -2.02 -1.94 -1.63 -1.73 -1.67 
-2.S2 -2.62 -2.S7 -2.22 -2.37 -2.2S -1.87 -1.92 -1.91 -1.S8 -1.63 -1.59 

r I 
Mont -2.37 -10.73 -6.01 -2.12 -8.55 -5.061 -1.87 -6.54 -4.081 -1.58 -4.54 -3.06 
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March 1994 
Snow Removed Area (Recording Interval 10 min) 

Ice Ice Ice Ice 
Temperature Temperature Temperature Temperature 

(degrees C) (decrees C) (dearees C) <decrees C) 

Date t- __ D-.!'.2.U1-'- ___ ~~"!.__.L __ .!>.~.l~:_=_I~~0~~ _ _J __ yJ!~tJ>_'__£~.!!"__m __ L __ Q.~It;.=-;-Jl.!!~0~'!l._ 
Max Min Mean I Max Min Mean I Max Min Mean I Max Min Mean 

1 3.32 4.07 3.70 I 3.23 3.58 3.45 I 3.04 -3.29 -3.19 I 2.79 2.99 -2.89 
2 -3.02 -3.82 -3.43 : -3.03 -3.28 -3.19 I -2.89 -3.04 -2.99 I -2.64 -2.79 -2.74 
3 -3.42 -4.07 -3.74 I -3.03 -3.28 -3.20 -2.89 -2.89 -2.89 : -2.59 -2.64 -2.62 
4 -3.92 -5.18 -4.40 I -3.28 -3.68 -3.48 -2.89 -3.04 -2.98 I -2.59 -2.64 -2.60 
5 -5.18 -5.78 -5.46 I -3.68 -4.33 -4.17 -3.04 -3.60 -3.39 I -2.59 -2.94 -2.75 
6 -4.48 -5.48 -5.00 I -4.03 -4.38 -4.24 -3.60 -3.70 -3.67 I -2.94 -3.15 -3.05 
7 -4.17 -4.48 -4.31 -3.83 -4.03 -3.91 -3.44 -3.60 -3.54 I -3.09 -3.30 -3.13 
8 -4.22 -4.58 -4.42 -3.83 -4.03 -3.93 -3.44 -3.60 -3.53 I -3.04 -3.15 -3.12 
9 -4.02 -4.32 -4.19 -3.83 -3.93 -3.89 -3.55 -3.60 -3.58 : -3.15 -3.20 -3.19 

10 -3.97 -4.07 -4.02 -3.78 -3.83 -3.79 -3.49 -3.55 -3.52 I -3.15 -3.20 -3.20 
11 -3.97 -4.12 -4.05 -3.68 -3.78 -3.75 -3.44 -3.49 -3.49 I -3.15 -3.20 -3.15 
12 -3.52 -3.97 -3.78 -3.48 -3.68 -3.62 -3.39 -3.49 -3.44 I -3.15 -3.25 -3.20 
13 -2.62 -3.52 -3.38 -3.03 -3.48 -3.35 -2.99 -3.39 -3.23 I -2.74 -3.25 -3.06 
14 -3.22 -3.47 -3.35 -3.18 -3.28 -3.24 -3.04 -3.09 -3.117 , -2.74 -2.84 -2.81 
15 I 

16 -2.77 -3.12 -2.94 -2.78 -2.98 -2.87 -2.74 -2.94 -2.81 I -2.39 -2.69 -2.50 , 
17 -2.67 -2.97 -2.83 -2.68 -2.93 -2.80 -2.64 -2.89 -2.75 I -2.54 -2.79 -2.68 
18 -2.72 -2.82 -2.77 -2.68 -2.78 -2.74 -2.64 -2.74 -2.70 I -2.64 -2.74 -2.66 
19 -2.57 -2.72 -2.62 I -2.58 -2.73 -2.64 -2.49 -2.64 -2.57 I -2.44 -2.64 -2.53 
20 -2.57 -2.62 =2.59 : -2.53 -2.63 -2.58 -2.44 -2.54 -2.49 I -2.44 -2.59 -2.48 
21 -2.57 -2.62 2.611 I -2.48 -2.63 -2.57 -2.19 -2.54 -2.46:-2.19 -2.54 -2.43 
22 -2.47 -2.62 -2.53 I -2.48 -2.53 -2.50 -2.14 -2.19 -2. 16 I -1.98 -2.14 -2.07 
23 -2.42 -2.62 -2.53 I -2.48 -2.58 -2.52 -2.14 -2.24 -2.19 1-1.98 -2.04 -2.01 
24 -1.92 -2.42 -2.29 I -2.38 -2.53 -2.47 -2.19 -2.24 -2.23 I -1. 98 -2.04 -2.02 
25 -1.97 -2.27 -2.14 I -2.33 -2.38 -2.33 -2.119 -2.24 -2.17 I -1. 98 -2.04 -2.03 
26 -2.27 -2.32 -2.311 1-2.28 -2.33 -2.32 -1. 99 -2.09 -2.08 I -1. 88 -1. 98 -I .93 
27 -2.32 -2.52 -2.45: -2.28 -2.38 -2.33 : -1.99 -2.04 -2.02 : -1.83 -I. 88 -1.84 
28 -2.52 -2.62 -2.57, -2.33 -2.38 -2.36 , -2.114 -2.09 -2.117· \ -1.83 -1. 93 -1.89 
29 -2.57 -2.62 -2.611 I -2.33 -2.38 -2.36 I -2.09 -2.09 -2.09 I -1.88 -1. 93 -1.90 
30 -2.62 -2.77 -2.68 I -2.33 -2.48 -2.42 I -2.09 -2.19 -2.15 I -1. 88 -1.93 -1.90 
31 -2.72 -2.87 -2.82 I -2.48 2.58 -2.52 I 2.19 2.34 -2.29 I -1. 88 -1.98 -1.94 

Month -1.92 -5.78 -3.28 1-2 . 28 -4.38 -3.05 1-1.99 -3.70 -2.79' -1.83 -3.30 -2.54 

Water Water Water Water 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) (de rees C) (de rees C) 

Date Depth: -40.0em \ Depth: -50.0em I Depth: -60.0em I Depth: -70.0em 
Max--Min--Mean-'-Max---Min--Mean-I-Max---Min--Mean-T"-Max---Min--Mean 

I -2.47 -2.62 -2.55 -2.17 -2.27 -2.21 -1.82 -1.92 -1. 86 -1.48 -I. 58 -1.54 
2 -2.37 -2.52 -2.42 -2.07 -2.17 -2.12 -1.72 -I. 82 -1.76 -1.43 -1. 53 -1.45 
3 -2.27 -2.37 -2.31 -1.97 -2.07 -2.01 -1.67 -1.72 -I. 69 -1.33 -1. 43 -1.38 
4 -2.22 -2.27 -2.26 -1.92 -1. 97 -1.96 -1. 57 -1.67 -1. 64 -1.33 -1. 38 -1.34 
5 -2.27 -2.42 -2.31 -1.92 -2.07 -1.99 -1.62 -1.77 -1. 68 -1.33 -I. 53 -1.42 
6 -2.42 -2.67 -2.55 -2.07 -2.32 -2.19 -1.77 -1. 97 -1. 88 -1.53 -1.73 -1.61 
7 -2.62 -2.97 -2.72 -2.27 -2.42 -2.37 \ -1.97 -2.07 -2.115 -1.73 -1.78 -1.76 
8 -2.72 -2.77 -2.73 -2.37 -2.47 -2.40 

, 
-2.07 -2.12 -2.07 -1.73 -1. 83 -1.77 

9 -2.77 -2.87 -2.82 -2.47 -2.53 -2.48 \ -2.12 -2.17 -2.12 - 1.78 -1.83 -1. 81 
I 

10 -2.82 -2.87 -2.84 -2.53 -2.58 -2.54 , -2.17 -2.27 -2.21 -1. 83 -1. 83 -1.83 
11 -2.82 -2.82 -2.82 -2.47 -2.53 -2.48 , -2.12 -2.27 -2.19 -1.83 -1. 98 -1.89 

12 -2.77 -3.07 -2.93 -2.47 -2.93 -2.70 \ -2.17 -3.63 -2.89 -1.83 -3.39 -2.62 
13 -2.42 -3.07 -2.88 -I. 27 -3.23 -2.69 , -0.46 -3.48 -2.47 -0.58 -3.44 -2.30 
14 -2.42 -2.57 -2.51 -1. 97 -2.17 -2.13 

, 
-\l.61 -1. 72 -1.42 -0.58 -1. 33 -11.89 

15 
16 -2.11 -2.32 -2.21 -1. 92 -2.02 -1.96 -1.57 -1. 67 -1.61 -1.23 -1.33 -1.27 
17 -2.16 -2.27 -2.23 -1. 97 -2.07 -2.111 -1.62 -1.72 -1. 66 -1. 28 -1.33 -1 .31 
18 -2.27 -2.47 -2.35 -1.97 -2.12 -2.05 -1.72 -1. 87 -1.77 -1. 33 -1. 48 -1 .38 
19 -2.32 -2.47 -2.37 -1.77 -2.12 -1.97 -1.77 -1. 92 -1.84 -1. 28 -1. 48 -1 .34 
211 -2.42 -2.52 -2.45 -1.77 -2.42 -2.01 -1.67 -1. 82 -1.73 -1. 28 -1. 38 -1. 30 
21 -2.11 -2.62 -2.43 -2.07 -2.52 -2.33 -I .72 -2.22 -1. 94 -1. 38 -2.18 -1. 81 
22 -1.91 -2. II -1.96 -1. 57 -2.07 -1. 82 -1.52 -2.07 -1.81 -1.53 -2.03 -1.80 
23 -1.71 -1. 91 -1.82 -I. 57 -1.72 -1.62 -0.66 -1.52 -1. IS -0.68 -I. 53 -1.19 
24 -1.76 -I. 91 -1.84 -1.57 -1.72 -I. 68 -0.66 -I. 37 -1.06 -0.63 -0.78 -0.72 
25 -1.81 -I. 91 -1.89 -1.62 -1.72 -I. 69 -1.12 -I. 17 -1.14 -0.78 -1.03 -0.96 
26 -1.66 -1.81 -1.73 -1.42 -1.62 -I. 53 -1.02 -I. 17 -1. III -0.98 -I. 03 -1.01 
27 -1.61 -1.71 -1.65 -1.42 -1.52 -1.46 -1.02 -1.17 -1.09 -0.98 -1.08 -1.01 
28 -1.61 -1.66 -1.64 -1.42 -1.47 -I. 44 -0.97 -1.07 -1.04 -0.98 -I. 23 -1.12 
29 -1.56 -1.66 -I. 63 -1.42 -1.47 -I. 45 -0.92 -0.97 -0.96 -I. 23 -I. 23 -1.23 
30 -1.56 -I. 66 -I. 62 -1.42 -I. 52 -1.46 -0.92 -I. 02 -0.96 -1.13 -I. 23 -1.20 
31 -1.66 -1.76 -1.72 -1.52 -I. 67 -I. 62 -0.97 -I. 02 -1.00 -1.08 -1.13 -I. 10 

Mont -1.56 -3.07 -2.27 -I. 27 -3.23 -2.01 -0.46 -3.63 -I. 66 -0.58 -3.44 -1 .44 
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Apr; 1 1994 
Snow-Removed Area (Recording Interval 1~ min) 

Dat e 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I~ 

II 
12 
13 
14 
15 
16 
17 
18 
19 
29 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3~ 

Ice Ice Ice Ice 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) (de rees C) (de rees C) 

-2.77 -2.87 -2.827 -2.48 -2.53 -2.499 -2.29 -2.34 -2.336 -1.98 -2.99 -2.939 
-2.62 -2.77 -2.684 -2.43 -2.48 -2.451 -2.29 -2.34 -2.299 -1.93 -2.94 -1.994 
-2.52 -2.62 -2.573 -2.33 -2.43 -2.377 -2.24 -2.29 -2.271 -1.98 -1.98 -1.98 
-2.42 -2.52 -2.448 -2.28 -2.33 -2.322 -2.19 -2.24 -2.212 -1.98 -1.98 -1.98 
-2.32 -2.42 -2.383 -2.23 -2.28 -2.262 -2.14 -2.19 -2.164 -1.93 -1.98 -1.969 
-2.27 -2.32 -2.313 -2.18 -2.23 -2.291 -2.99 -2.14 -2.1~~ -1.93 -1.93 -1.93 

1 1 
Mont -2.27 -2.87 -2.541 -2.18 -2.53 -2.351 -2.~9 -2.34 -2.23 -1.93 -2.~9 -1.98 

Water Water Water Water 
Temperature Temperature Temperature Temperature 

(de rees C) (de rees C) (de rees C) (de rees C) 
Date __ ~~1..h-=-_-~~ . .]Q.m __ + __ .Q~'!b..:_=-5~.!...~.!!!._~ ___ D~.I?..t...D":"'~..§.'!:]2-m __ +-__ !!.~..!.t.!...:_:....7~.:....0~~_ 

Max Min Mean Max Min Mean Max Min Mean Max Min Mean 
I -1.76 -1.86 -1.8~8 -1.62 -1.67 -1.666 -1.~2 -1.17 -1.~58 -1.~8 -1.13 -1.111 
2 -1.71 -1.81 -1.754 -1.52 -1.62 -1.566 -1.~2 -1.17 -1.984 -1.13 -1.28 -1.189 
3 -1.71 -1.76 -1.752 -1.52 -1.62 -1.573 -1.~7 -1.12 -1.117 -1.28 -1.33 -1.3~8 
4 -1.76 -1.81 -1.785 -1.62 -1.62 -1.62 -1.12 -1.22 -1.174 -1.33 -1.38 -1.351 
5 -1.71 -1.81 -1.774 -1.52 -1.62 -1.591 -1.~2 -1.17 -1.194 -1.13 -1.38 -1.264 
6 -1.71 -1.71 -1.71 -1.52 -1.52 -1.52 -1.~2 -1.~7 -1.~23 -1.13 -1.13 -1.13 
7 
8 
9 

19 
II 
12 
13 
\4 
15 
16 
17 
18 
19 
2~ 

21 
22 
23 
24 
25 
26 
27 
28 
29 
3~ 

1 1 
Mont -1.71 -1.86 -1.76 1-1.52 -1.67 -1.59 1 -1.~2 -1.22 -1.~9 -1.~8 -1.38 -1.23 


