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distribution of and temporal changes in multilayer soil temperature and climate variables (precipitation, sunshine duration,
and surface air temperature). The results showed that: (1) The geographical distribution of the July soil temperature in the
Xinjiang region exhibited higher values in the south than in the north and higher values on the plains than in the
mountains. The shallow soil temperature in Xinjiang was high, with a maximal value of 38 ‘C, but the deep soil
temperature was low, only 15 ‘C in northern Xinjiang. Southern Xinjiang and the Junggar Basin in northern Xinjiang
have a wider distribution of soil temperature differences between the shallow and deep layers, whereas the soil
temperature differences in the Tianshan Mountains and the northern mountainous region were smaller. (2) The surface soil
temperature has undergone three phases in the past 45 years: A decline in the mid-1960s to the 1970s, rapid warming in
the mid-1970s to the early 1980s, and a slow decline after the 1980s. The surface soil temperature (0 cm) changed
abruptly around 1978, but not the soil temperature at other layers. (3) The July soil temperature gradient in Xinjiang has
also undergone three phases: A decline in the mid-1960s to the 1970s, rapid growth in the mid-1970s to early 1980s, and a
slow decline after the 1980s. The rate of growth in the rapid growth period of the 1980s was 0.0176 ‘C ¢cm ' a™'. The
McDonald-Kreitman test revealed that the soil temperature gradient increased significantly after 1978. (4) The interannual
variation in the multilayer soil temperature was negatively correlated with precipitation and positively correlated with
sunshine duration and surface air temperature. The strength of the correlation between the three meteorological factors
and the soil temperature could be ordered as follows, from high to low: Surface air temperature, precipitation, sunshine

duration. Further, the shallow soil temperature is more strongly correlated with the meteorological factors than the deep

soil temperature.
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Table 3 The correlation coefficients between soil temperature
at different layers and meteorological factors (precipitation,
sunshine duration, and surface air temperature)

W (cm) Bk H I % i T S
0 —0.101 0.072 0.581"
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i b X 3 2= g B AR FE B a2, Ty HoA
T 95%HIME FERL G

(4) b X 2 2= FFK S M 20 tHAD 60 FACH
70 AR AR N 59 10 T BEE . TS HILEROK )
HERAFIE, JF H BRI KA 0.69 mm/a. H
A 20 40 60 4EARE] 70 SRR A 5911 LT,
20 20 70 FEARC UG HILEA W R Beda s, b
SRR BLE 1972 45, 1974 ML T 5k
i, PIAENR] BRI 3.70 C.o HE— B0 M Bk & .
I FE B 5OR b T 5 22 2 B 8 TR A O R AL
R, RS SRR R, 5 HER
BRI - T A< T LR AR OGO R o 5 PR B AR IR
IR R 5 cm A1 10 em TR HIEE R, 40
K RZH o —0.516 F1—0.388, Jf H#RE L T
99%IHI{ LAY, 15 em A1 20 em [FI IR FIAHOC &
il T 95% M5 FEA e o 5 1 RN 0 AH OGOk
Rz, 5 em HIRIAF] 0.334, @id 95%
(A FERT G o 55 b T AL P AH DG OC R AR B LF 1K, 10
cm HUJE ARG R EOA B i 5, 4 0.918, T H., 0cm
£ 40 cm PRI HEAR OC R BN T 99% K15 FEAS
%o 3 MR THZ EHIE AR M SRR
(FHED Sy MO <L BRK . HIRRIE, i Hvk
J b ey TR 2 b
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