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Change Characteristics of Soil Temperature during Growing Season in
Hohhot City in Recent 60 Years

LI Yinlong', LIU Xingcen®, LIU Xiaomin®, Saiya’, WANG Zhinan’
(1. Tnner Mongolia Mengcao Soil Technology Co. , Lid, Hohhot 010070, China;
2. Hohhot Meteorological Bureau, Hohhot 010020, China)

Abstract ; To study the impact of climate change on the soil temperature during the growing season in Ho-
hhot City, monthly average temperature data of different soil layers of 5—80 em at six national meteoro-
logical stations from 1961 to 2020 were used to analyze the characteristics of soil temperature changes in
the region over the past 60 years based on statistical methods such as climate tendency rate, wavelet anal-
ysis and Mann—Kendall test. The results showed that the average soil temperature during the growing sea-
son in Hohhot City was a significant upward trend, with an increase of 0. 21-0. 59°C /10 a. The interan-
nual variation characteristics of average soil temperature in different layers also showed an upward trend,
experiencing a “cold—warm” evolution process. The 1960s and 1970s were cold periods, the 1980s alter-
nated between cold and warm periods, and the 1990s to the early 21st century were warm periods. The

variation of soil temperature generally had a period of 5-10 years. The average soil temperature of the 5—

80 cm layer had abrupt changes in 1990, 1986, 1986, 1988, 1998 and 2005, respectively. The average
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soil temperature of the 20 cm layer was more sensitive to the response to climate warming.

Key words: soil temperature; climate tendency rate; wavelet analysis; Mann — Kendall test; abrupt

change; Hohhot City
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Tab.1 Climate tendency rate of shallow soil

temperature in Hohhot

R SR/ (C - 107" - ah)
B/em 41 s 6 1A 8H 9H FME
5 0. 54 0.39 0.33 0.29 0.28 0.27 0.35
10 0.54 0. 40 0.33 0.28 0.27 0.25 0.35
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20 0.59 0.47 0.39 0.33 0.32 0.29 0. 40
40 0.54 0.43 0. 40 0.35 0.31 0.22 0.38
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Fig.1 Chronological variation of shallow soil temperature in Hohhot during growing season
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Fig.2 Wavelet transform real part of 5-80 cm layer soil temperature in Hohhot
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Fig.3 Mann-Kendall mutation test of soil temperature in different depths in Hohhot
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Tab.3 Years of abnormal soil temperature in Hohhot from 1961 to 2020

H1y 5 cm 10 cm 15 cm 20 cm 40 cm 80 cm

4 A 1962,1980(-)  1962(-) 1962,1980( -) 1962(-) 1996( -) 1996( -)

5H 1962(-) — 2018(+) 2018(+) — —
1962( -) 1962(-)

6 A — 1969( ) — — 2005( +) —

7H — 2010,2017( +) 1969( -) — 2010( +) —

1969( -) 2003(-)
8 H 2007(+) 2016,2018( +) 1999,2016,2018( +) 2016,2018( +) — 2018.2019(+)
1968,1969(-)  1968,1969,1976( -) 1968( -) 1962,1968,1969,1976( -) ’

9H 1967(-) 2017(+) 2017(+) 2017(+) 2017(+) —
1967(-) 1967(-)
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