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Abstract. Based on the prototype observation experiment of lake ice used a floating observation platform in Lake Hanzhang, Panjin
City during 2019-2020, the impact of different factors on the evolution of lake ice was analyzed. The results showed that: the
growth and decay processes of lake ice in 99 days can be summarized as follows: freeze up (3 d)-stable growth (62 d)-ice thick-
ness stability (7 d)-accelerated decay (24 d)-break up (3 d). The average growth rate of ice cover during the growth period was
0.4 em/d, and the maximum ice thickness was 30.7 cm. The ice temperature at different depths (5—17 ¢m) had a lag in response
to air temperature changes, the lag time was 70—158 min, and the maximum correlation coefficient between ice temperature and the
air temperature was 0.52—0.89. The rainfall reduced the albedo from 0.22 to 0.09, which affected the ice temperature and the shal-
low water temperature within 40 cm below the ice, but the rainfall of 14 mm did not increase the ice thickness on the upper surface.
The snowfall increased the albedo from 0.25 to 0.90, and at the same time prevented the shallow ice temperature within 5 ¢cm from
responding to temperature changes, but the wind speed greatly controlled the duration of this effect. However, when the wind speed
was greater than 8 m/s for a long time, the snow on the surface of the ice cover will be blown away, causing the ice surface to be
exposed again. The attenuation processes of ice thickness during the melting period showed a parabolic trend, and there were signif-
icant acceleration processes. The melting rate gradually increased from 0.3 em/d to 2.7 ecm/d. The average water-to-ice heat flux of

the lake ice during the growth period was 4.8 W/m?. It increased to 8.1 W/m? during the decay period, which was 1.7 times that
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of the growth period. Solar radiation and the lateral melting behaviour of the lake ice boundary were the key factors leading to the
accelerated melting of lake ice. This study fills the gap of the measured data of the whole processes of lake freezing and melting in
China, and provides scientific support for the improvement of the thermodynamic model of lake ice.
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Fig.1 Research area, floating observation platform and weather station
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Fig.2 The growth and decay processes of lake ice monitored by cameras
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Fig.3 Meteorological elements, temperature field of ice (water) and the growth and decay processes of ice cover

(a; air temperature; b: humidity; c: wind velocity; d: solar radiation; e: temperature field and ice thickness)
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Fig.4 Evolution of ice thickness (a) and the hysteresis effect of ice temperature in response

to air temperature change (b)
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Fig.5 Meteorological factors, albedo and water temperature before and after rainfall
(a: air temperature and humidity; b albedo of lake ice and shore ice; c: water temperature)
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Fig.6 Wind speed (a), albedo (b), air temperature and 5 c¢m ice temperature (c)
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