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1
Fig. 1 Position sketch map of Dayekou basin of Qilian Mountains
1
Tab.1 Sample number and its basic situation
/m GPS-E GPS - N /m? /°

T, 2 745 100°1706" 38°3327" 20 x20 25 .69

T, 2 800 100°17-37" 38°33°05" 20 x20 18 .70

T, 2 900 100°1802.7" 38°32740.8" 20 x20 12 .50

T, 2923 100°1806" 38°32742" 20 x20 33 .83

Ts 2 946 100°1759" 38°32°47" 20 x20 30 .50

Ts 3 100 100°18-13” 38°32731" 20 x20 20 .70

T, 3 300 100°18-16" 38°32720" 20 x20 34 .35

Ty 3 300 100°18°14.5" 38°32707.8" 20 x20 33 .36

Ty 3 500 100°18-00. 4" 38°32700.9”" 20 x20 40 .30

R® =0. 4651 ) 2 0.6515)
0.74 C /(100 m) . o 2
3.2
o N N 1 Ts T, T,
. o o 2
. 12.60 € .9.41 C.5.82 C. 3
S, %) 2.2 1.6

S, =0.0253a - 52.546 ( R* =
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d 5 5
em,15 em 30 em 50 ¢m\70 em S, d Fig.2  Soil temperature changed with altitude
S, = —0.0536d +9. 192( R =0.994) .
10 cm 3.6
0.536 C. . 1. 2 9
T1 ~T9
. 0.170.0. 149, 0. 187. 0. 183, 0. 134. 0. 339. 0. 272.
. 0.325.0. 364 0. 236,
3.5 C, a C,, =0.0003a
2 . - (7—9 )
Tab.2 Temperature of each deep soil of different vegetation and altitude and slope ( from July to September) /°C
/m S, S, S, S, Ss
T, 9.68 +2.49 9.29 +1.93 8.25+1.23 7.32 +0.83 6.41 £0.8 8.19 £1.46
T, 12.44 £3.13 11.94 £2.24 10.93 £1.37 9.65 +0.82 8.78 +0.84 10.75 £1.68
T, 10.27 £2.24 9.56 £1.51 8.38 +1.01 6.21 £1.26 5.94+1.4 8.07 +1.48
T, 8.08 +1.83 7.38 +1.41 6.29 £0.92 4.76 £0.69 3.91 +£0.81 6.09 £1.13
Ts 13.59 £3.36 13.37 £2.31 12.72 £1.41 12.07 £0.96 11.27 £0.68 12.6 +1.74
Ts 7.79 £2.68 7.07 £2.00 5.68 +£1.49 4.41 £1.42 2.87 +1.38 5.57£1.79
T, 7.41 £2.56 6.37£1.8 6.22 +1.63 5.48 £1.36 3.97 £0.88 5.89 +1.65
Ty 5.94 +2.18 5.53+1.94 4.17 £1.31 3.33 +1.00 2.95+0.87 4.38 £1.46
Ty 5.65+2.83 5.35+£2.24 4.83+1.63 4.21 £1.21 3.94 £1.08 4.8+1.80

8.98 £2.59 8.43 £1.93 7.5+1.33 6.38 +1.06 5.56 £0.97 7.37 +1.58
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3
Fig.3  Variation of soil temperature on vertical section of different altitude
-0.6825( R* = 0.7567) . ;
40 ~60 cm o
( 4). 3 .
> 4
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. . ( 5. 5 4.1
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C, =0.0013s> —0.0748s + . .
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~0.0148s +0.324( R = 1) , 5 - :
100 m 0.8%C
. 0~10 em 0.74 °C/( 100
m) o 2002—
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3 . . (R’ =0.998) 10 em
0.345.0.241.0. 157 0.467 C .
. . ( 6). 0. 536°C /
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3 (7—9 )
Tab.3 Variable coefficient of temperature of each deep soil of different vegetation and altitude and slope ( from July to September)
T, T, T T, Ts Ty T, Ty Ty
S, 0.257 0.252 0.219 0.226 0.247 0. 344 0. 346 0. 368 0.501 0.307
S, 0.208 0. 187 0. 158 0. 191 0.173 0. 283 0. 283 0. 351 0.419 0. 250
S, 0. 149 0. 126 0.121 0. 146 0. 111 0.262 0.262 0.315 0.337 0.203
Sy 0.113 0. 085 0.203 0. 145 0. 080 0.323 0. 249 0. 300 0.287 0. 198
Ss 0.124 0.096 0.236 0.208 0.060 0.481 0.223 0.293 0.275 0.222
0.170 0.149 0.187 0.183 0.134 0.339 0.272 0.325 0.364 0.236
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4

Fig.4 The dynamic variation of temperature of each deep soil

of different vegetation and altitude

4.2

0.74 °C /( 100 m)

10 cm
0.536 C.,
; 0 ~80 cm
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Fig.5 Variation scope of temperature of each deep soil

of different vegetation and altitude

6

Fig.6 Variation scope of temperature of soil in different depth

40 ~ 60

cm °
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Spatial Variation Characteristics of Soil Temperature
in Dayekou Basin of Qilian Mountains

JING Wenmao' NIU Yun' ?° LIU Xiande'? LI Xin®> LU Yihe'

(1. Academy of Water Resource Conservation Forests of Qilian Mountains in Gansu Province Gansu Province Key Laboratory of Forest Ecology
and Frozen-soil Hydrology and Water Resources Zhangye 734000 Gansu China;
2. Cold And Arid Regions Environmental and Engineering Research Institute Chinese Academy of Sciences Lanzhou 730000 China;
3. Academy of Ecology Science of Zhangye Gansu Science and Technology Innovation Service Platform of Ecology in Qilian Mountains
Gansu Province Zhangye 734000 Gansu China;
4. Research Center for Eco — Environmental Sciences Chinese Academy of Sciences Beijing 100085 China)

Abstract: It was more important that monitoring and research on soil temperature under the background of global
warming. Dayekou basin of Qilian Mountains in Gansu China had been chosen the test basin and studied on spatial
variation characteristics of soil temperature in this paper. Results showed that: 1. Soil temperature was volatility
declining with altitude increased and soil temperature reduction was about 0. 74 °C with the altitude was increased
100 m; 2. The soil temperature was 1.3 times higher on sunny slope than half sunny slope and 2.2 times higher
than half shady slope. The soil temperature was 1.6 times higher on half sunny than half shady slope; 3. The soil
temperature decreased with the slope greater; 4. The relation between soil temperature and its depth was S, =
0.0536 d + 0.0536 (R* = 0.994) and every additional 10 em soil depth the temperature decreased about
0.536 °C and the relation function was linear; 5. The soil temperature under sub alpine was 1.6 times lower than
arbor forest and 2.3 times lower than grassland. The soil temperature under arbor forest was 1.4 times than grass—
land; 6. From analysis on degree of spatial variation of soil temperature the variation of soil temperature under sub
alpine was the most severe on high altitude and half shady slope and the variation of soil temperature under grass—
land was the lowest on low altitude slope and sunny or half sunny slope; The variation of surface soil temperature
was most severe and the variation of temperature under soil lay from 40 ¢m to 60 em was the lowest. The research
conclusion had provided basic data and resources for river basin water balance and water conservation function the

adjusting and management stand structure and utilization water resources and studying soil water.

Key words: soil temperature; spatial variation; dayekou basin of Qilian Mountains



