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Fig.1 Variation of ground temperature increase at different

depths of soil measuring points in Wudaogou Area
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Fig.2 Time series of ground temperature of each layer in Wudaogou Area
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Tablel Annual mean ground temperature climate trend rate

and correlation test of each layer in Wudaogou Area

KAt i) 5 BT T
0cm 0.175 0.001 3.667
Scm 0.127 0.013 2.574
10 cm 0.082 0.064 1.894
15 cm 0.06 0.191 1.323
20 cm 0.09 0.016 2.489
40 cm 0.03 0.392 0.862
80 cm 0.04 0.141 1.493
160 cm -0.01 0.797 -0.258
320 cm -0.04 0.203 -1.287
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Table2 Ground temperature climate trend rate and correlation
test amount of each layer in Wudaogou area during flood

season
A7) 2/ (°C/10a ) i E TR A
0cm -0.15 0.086 ~1.749
5em -0.12 0.088 -1.737
10cm -0.16 0.017 ~2.466
15cm -0.2 0.003 -3.136
20 cm -0.16 0.007 -2.816
40 cm -0.19 0.001 -3.583
80 cm -0.17 0.001 -3.792
160 cm -0.12 0.001 -3.521
320 cm 0.00 0.955 -0.056
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Table3  Soil temperature climate trend rate and correlation
test of each layer in Wudaogou area in non—flood season

A 2/ (C/10a) ITE 3¢ T K56

Ocm 0.29 0.000 6.388
S5cm 0.16 0.001 3.675
10 cm 0.16 0.001 3.840
15 cm 0.16 0.001 3.829
20 cm 0.2 0.001 5.236
40 cm 0.12 0.005 2915
80 cm 0.14 0.001 5.210
160 ¢cm 0.07 0.011 2.633
320 cm -0.09 0.019 -2.423
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Table4 Annual temperature anomalies in Wudaogou region
1964—1970 1970—1980 1980—1990 1990—2000 2000—2010 2010—2020
Ocm -0.12 -0.23 -0.27 -0.21 0.10 0.67
Scm 0.06 -0.14 -0.35 -0.11 -0.03 0.59
10 cm -0.26 -0.53 -0.75 -0.62 -0.53 0.05
15 em 0.28 -0.04 -0.31 -0.26 0.01 0.39
20 cm -0.01 -0.01 -0.34 -0.08 -0.02 0.45
40 cm 0.34 -0.05 -0.37 -0.10 0.02 0.25
80 cm 0.23 -0.09 -0.23 -0.05 -0.11 0.34
160 cm 0.18 0.04 -0.09 -0.14 0.08 0.15
320 cm 0.23 0.34 -0.21 -0.32 -0.14 0.17
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Fig.3 Time series and variation trend of annual mean surface

temperature and air temperature in Wudaogou Area

0.38.0.47 °C; 1 /Z Hullit A\ 1996 4F-TT- 1A 2 30 Hh A I 254

PRI B R (LR 6) AT, TR 3 i 5 Ul G &R &2
Fo HEAMXAHERME S SIBEMEXE
Table6 Correlation between ground temperature and air

temperature in flood season and non—flood season in
Wudaogou Area
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Table5 Correlation between annual mean ground temperature and air temperature in Wudaogou Area
0cm Sem 10 em 15 em 20 cm 40 cm 80 cm 160 cm 320 cm
;%ZE 0.629™ 0.647" 0.647" 0.654" 0.671" 0.505™ 0.563" 0.430™ 0.285
BEM 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.031
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Fig.4 Time series and variation trend of annual mean surface

temperature and precipitation in Wudaogou Region
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Table7  Correlation between ground temperature and

precipitation in flood season in Wudaogou area
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Ground Temperature Variation and Its Response to Air Temperature and
Precipitation at Wudaogou Experimental Station
ZHAO Wenjiel,JU Qin',ZHANG Yiyinl,WANG Yue?,ZHOU Chao®,HU Yongsheng3,CAO Qingl'4

(1. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. China University of Geosciences, Beijing 100089, China; 3. Anhui Provincial Water Resources Science Institute, Bengbu
233000, China; 4. School of Hydrology and Water Resources, Nanjing University of Information Science and Technology,

Nanjing 210044, China)

Abstract: Based on the meteorological and ground temperature observations from Wudaogou Hydrological Experimental Station
from 1964 to 2020, the linear trend regression method is adopted. In the past 57 years, the variation characteristics of ground
temperature in flood season, non—flood season and year and in shallow depth, middle depth and deep depth were studied, and
the response relationship between ground temperature and temperature and precipitation was analyzed. The results show that: (1)
In recent 57 years, in annual scale, the ground temperature of shallow layer and middle layer shows an upward trend, The
deep ground temperature changed little. In flood season, the ground temperature of shallow, middle and deep layers decreased at
a rate of 0.12-0.17°C/10a. In the non—flood season, the rate increased from 0.07°C to 0.29°C/10a. In terms of chronological
change, the ground temperature of shallow layer and middle layer decreased first and then increased, while the variation of deep
layer temperature was small, which first increased, then decreased and then increased. (2) At the annual scale and in non—flood
season, the ground temperature of each layer was significantly and moderately positive correlated with air temperature, and weak-
ly negative correlated with precipitation; in flood season, the ground temperature was significantly and negatively correlated with
air temperature, and moderately correlated with precipitation. The correlation degree between ground temperature and temperature
and precipitation in flood season is greater than that in non—flood season. The correlation degree between ground temperature and
temperature and precipitation in flood season is higher than that in non—flood season, and there are shallow > middle > deep lay-
er in the same period.

Keywords: ground temperature; air temperature; precipitation; response relationship; Wudaogou Hydrological Experimental Station



