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Table 1 ~ Analyses on the variation of monthly air temperature and monthly soil temperature
H T T-10em T-20cm T-40em T-60cm T-80cm T-100 em JEEEELE/(C/cm)
8 10.50 14. 66 14.34 13.93 13.56 13.33 12.86 0.020 0
9 8.30 12.11 12.01 11.99 11.89 11.87 11.65 0.005 1
10 2.10 7.54 7.88 8.62 9.00 9.34 9.54 0.0222
11 -3.03 0.33 1.17 2.74 3.66 4.42 5.14 0.053 5
12 -8.39 -5.28 -3.81 -1.26 0.07 0.96 1.75 0.078 1
1 -8.58 -6.48 -5.47 -3.48 -2.26 -1.32 -0.38 0.067 8
2 -7.46 -4.75 -4.33 -3.28 -2.64 -2.05 -1.41 0.037 1
3 -3.87 -0.85 -1.27 -1.36 -1.33 -1.09 -0.90 0.000 5
4 -0.83 3.18 2.22 0.87 0.12 -0.05 -0.15 0.037 0
5 4.87 9.64 8.62 7.02 5.89 5.21 4.26 0.059 9
6 7.43 11.48 10. 83 9.84 9.10 8.63 7.89 0.040 0
7 10.26 14.49 13.79 12.89 12.14 11.65 10.91 0.039 7
A5 R H % 772.96 170. 10 158.78 134.55 123.19 113.03 104.56 62.20
H i - SIRAR DGR B 1.00 0.99 0.97 0.94 0.91 0.87

AL TR R IR fR B LR 7R 7R %8 die /M
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Variation of daily air temperature and daily soil temperature
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Table 2 The coefficient of variation (CV) of daily air temperature and daily soil temperature /%
H T T-10 em T =20 em T =40 em T =60 em T -80 em T =100 cm
8 14.86 15.69 13.63 9.76 7.66 6.19 4.65
9 23.92 9.40 7.78 5.38 4.14 3.52 2.89
1 -28.67 -13.18 -11.36 -15.07 -27.13 -51.93 ~162.20
3 -75.09 -201.36 ~100.46 -60.53 —48.45 -48.07 -40.58
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Fig.3 Variation of monthly air temperature and monthly soil temperature
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Fig. 4 Variation of hourly air temperature and hourly soil temperature
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Fig. 5 Isothermal diagram diurnal ground temperature
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Soil Temperature Variation and Thaw-freezing Cycle in the
Alpine Cold Steppe, Northern Tibetan Plateau

LI Weipeng" > *, FAN Jihui', SHA Yukun''®, CHEN Youchao" *, SUN Jian*, CHENG Genwei'

(Key Laboratory of Mountain Environment Evolution and Regulation, Institute of Mountain Hazards and Environment
Chinese Academy of Sciences, Chengdu, 610041, China;
2 Land and Resources College,China West Normal University, Nanchong 637002, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China;
4 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research ,
Chinese Academy of Sciences, Beijing, 100101, China)

Abstract ; Thaw-freezing cycle is the primary environment character and land surface processes in the alpine cold
region, such as Northern Tibetan Plateau. The variation of soil temperature and soil moisture underground during
the thaw-freezing processes are of great significance to ecosystems. The soil temperature, the basic effecting factor
of the thaw-freezing cycle, was studied at Xainza at hourly to monthly scale, to offer references for the scientific re-
search such as ecology, soil, land cover, microclimate, microtopography on the Northern Tibetan Plateau. The re-
sults showed that the variation of soil temperature was similar to that of air temperature at daily to monthly scale for
their robust correlation, while the soil temperature varied in a more slowly style with time-delays, which enhanced
with the depth. Also, the soil temperature got strong coefficient of variation( CV) values during thaw phrase, indic-
ting the effect of freezing-thawing processes on temperature. At hourly scale, the soil temperature varied in sine

waves style, with the waves smoothed and delayed gradually for the increase of depth.

Key words: Northern Tibetan Plateau ;alpine cold grassland ; thaw-freezing cycle ; hydrological and thermal proces-

ses
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