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Characteristics and Influencing Factors of Shallow Soil Temperature
Changes in Hohhot Area

LIU Xingcen
(Hohhot Meteorological Bureau, Hohhot 010020, China)

Abstract; Soil temperature is one of the main meteorological factors that characterize climate change.
Studying the characteristics of soil temperature changes can help reveal the impact of soil temperature on
agricultural production and ecological environment. Based on the 5 ¢cm, 10 em, 15 cm and 20 cm shallow
soil temperature observation data in Hohhot during the growing season (from April to September) from
1961 to 2020, this paper analyzed the temporal change trend of shallow soil temperature in Hohhot area,
the characteristics of soil temperature changes with soil depth, and the relationship between soil tempera-
ture changes and air temperature or rainfall. The results showed that the average soil temperature of each
shallow layer in Hohhot area during the growing season showed a significant warming trend, with an in-
crease of 0.263-0.561°C/10 a and the largest increase in April. The soil temperature decreased with the
increase of soil depth during the growing season. The regression analysis showed that the shallow soil tem-

perature was positively correlated with air temperature and rainfall, and the explanation contribution rate of
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temperature to shallow soil temperature changes was 78%—85.91% , reaching a very significant level (P <

0.001) ; the explanation contribution rate of rainfall to shallow soil temperature changes was 3. 72% —

11. 54%. The multiple regression analysis showed that the relationship between air temperature and shallow

soil temperature was closer than rainfall, which could directly affect the change of shallow soil temperature.
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Fig. 1 Shallow soil temperature changes during the growing season in Hohhot area
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Fig.2 Chronological changes of shallow soil temperature during the growing season in Hohhot area



52 1 2% SR HEE RS E TS TERYMERHR - 49 -

—e— 4§ —%— 51

—a— 68 —a— 71 —o— 8H —*— 9H

30.0 ;- fomp i
25.0 |
© 20.0f
ﬁ %
2 150
B 100 - © &——o
5.0 -
0.0 1 1 1 1 1
0 5 10 15 20 25

300 mpk#g /R B

25.0 o— = P
° =42 2-:
© 20.0
S s
g 3%
= 15.0
ey
5 10,0 f o _
5.0 -
0.0 1 1 1 1 I
0 5 10 15 20 25
+E®RE/cn
30.0 X
25.0 | c - _
& g=§=§
© 20.0 -
B ey
S 15.0f
Eay
B 10.0 G\e\_e\e
5.0 F
0_0 1 1 1 1 ]
0 5 10 15 20 25

TE®RE/cu

A0t X B ik B R EE T

Fig.3 Vertical changes of shallow soil temperature at observation stations in Hohhot area
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Tab.3 Regression equations of air temperature and shallow soil temperature and

regression equations of rainfall and shallow soil temperature
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Tab.4 Regression equation of air temperature, rainfall and shallow soil temperature
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