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Fig.1 Daily variation of soil temperature along
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Fig. 2 Daily variation of soil moisture along the soil profile
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Fig. 3 Diurnal variation of soil temperature in 10 days at different period
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Fig. 4 Diurnal variation of soil moisture of ten days at different period
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Table 1 Correlation between soil temperature/moisture and air temperature/precipitation at various scales
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Soil water and temperature during spring ablation
period and its response to meteorological
factors in the southern margin of the
desert steppe in Inner Mongolia

CHANG Yao-wen'?,ZHANG Rui-qgiang”,JIANG Hong-tao'
ZHANG Li-xing', HAI Chun-xing'
(1. College of Geographical Science , Inner Mongolia Normal University , Hohhot 010022 ,China;2. The
Institute o f Water Resources for Pastoral Areas,Hohhot 010020,China)

Abstract: This study investigated the change in soil water, heat and their interaction in the desert steppe
during the spring ablation process. The study aimed to reveal the influence of meteorological factors on soil tem-
perature and moisture, therefore providing scientific basis for adjusting the development model of animal hus-
bandry and restoring ecological environment. Using the measured data on soil temperature and moisture,air tem-
perature and precipitation on the southern margin of the desert steppe in Inner Mongolia from 2009 to 2018, sta-
tistical methods such as geostatistics, correlation and regression analysis were used to study the dynamic changes
and mutual relationship between soil temperature and moisture during the spring ablation period. During this pe-
riod, the soil temperature generally showed a rising trend, while the soil moisture initially increased followed by
a decrease. The soil in the 100 cm layer was completely thawed in mid-April. The soil temperature and moisture
in the top 20 cm layer showed a periodic day-night variation with a sine function line. The soil temperature and
moisture of each soil layer showed a significant positive correlation, but when the soil temperature reached a cer-
tain level, the positive correlation between soil temperature and moisture weakened. Both air temperature and
precipitation showed significantly positive correlation with soil temperature and moisture, and the correlations
were different at different time scales. The influence of air temperature on both soil temperature and moisture
had a lag effect. Soil temperature and moisture had obviously daily and diurnal changes. The phenomenon of soil
melting during the day and freezing at night was obvious. The positive correlation between soil temperature and
moisture was weaker when reaching a certain threshold. There were differences in the correlation between air
temperature and precipitation on soil temperature and moisture at different time scales,and the influence of air
temperature on soil temperature and moisture had a lag effect.

Key words: desert steppe;spring ablation period;soil temperature;soil moisture



