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Fig.4 Water content at different soil layers in M,, M, and P, fields during the freezing period of 2014 — 2015;

the change of soil water content compared with the soil water content before the freezing period
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Fig. 6 Mean values and variable coefficients of soil moisture at different underlying surfaces in each thawing stage
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Variation and influencing factors of soil temperature and moisture during
freezing and thawing period in a seasonal freezing agricultural
area in Northeast China

ZHAO Qiang'?, WU Conglin’, LUO Ping’an’, WANG Kang',
LI Hongzhen', HUANG Jiesheng'

(1.State Key Laboratory of Water Resources and Hydropower Engineering Science , Wuhan University, Wuhan 430072, China ;
2.Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China; 3.Changjiang River
Scientific Research Institute, Wuhan 430010, China; 4.Hada River Reservoir Management Institute ,

Jixi 158100, Heilongjiang, China)

Abstract: Northeast China is one of the most important grain producing area in China, which is also the most
typical area affected by seasonal freezing and thawing. The freeze-thaw process affects the migration and trans-
formation of water and nutrients in spring farmland by changing the soil evaporation capacity, infiltration capaci-
ty and the hydraulic connection between surface water and groundwater. Therefore, studying the variation and
influencing factors of soil temperature and moisture during freezing and thawing period is of great significance
for guiding water and fertilizer management in seasonal freeze-thaw agriculture areas. However, most of the
studies on the effects of freeze-thaw process on soil water migration have just used soil column freezing test,
which was carried out using homogeneous soil at the specified freezing and thawing temperature and frequency,
and the water migration in the farmland soil could not be well reflected. In order to better understand the effect
of freezing-thawing process on soil temperature and moisture variation in a seasonal freezing agricultural areas,
six sampling were carried out using soil-drilling method in each sampling location before and during the freezing
and thawing period to monitor soil moisture, and temperature probes were pre-embedded to monitor soil tempera-
ture. Results show that the surface soil temperature during freezing and thawing period was mainly affected by
the thickness of snow, while the deep soil temperature was mainly affected by the initial soil moisture content.
During the freezing period, the moisture content of the frozen soil layer almost increased, among which the shal-
low soil increased the most; and the slower the freezing rate, the lower the initial water content, and the higher
the water content of the adjacent soil layer, the more the water content increased of the soil layer. During the
thawing period, the soil moisture content of each underlying surface and soil layer was basically decreasing, and
this phenomenon mainly occurred in the soil layer of 0 — 30 cm. The water was mainly loss was mainly lost by
evaporation, and the frozen soil layer had an inhibitory effect on soil evaporation. The melting of the frozen soil
layer was the main reason for the difference in soil moisture content between the underlying surfaces and that be-
tween different melting stages.

Key words: freezing-thawing process; soil temperature; soil moisture; Northeast China
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