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Soil Shallow Layer Temperature and Thermal Diffusivity of Achnatherum
splendens Arid Grassland around Qinghai Lake Area
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Abstract: Based on soil surface temperature of six soil layers at depth of Sem 10ecm 20cm 40cm  60cm and 80cm
from June 15 to July 14 in 2010 the variation of soil shallow layer temperature and soil thermal diffusivity was studied.
The results showed that there were an obvious sinusoidal diurnal variations of soil temperature from top layers( <20cm)
buffer layer ( 20 —40cm) for sinusoidal fluctuation and linear oscillation while undetectable diurnal changes below
40cm soil layers. The amplitude ( A) and phase ( ¢) of diurnal soil temperature variations declined exponentially
(A =4.60e ™ R*=0.93) and linearly (¢ =6. 14z +7.67 R*=0.95) with the soil depth (z) increased respec—
tively. The response to pulse precipitation of soil temperature at top layers changed gradually and resulted in the same
thermal soil layers. Soil thermal diffusivity ( k) was enhanced exponentially ( k =2 x 10 7e*** R*=0.92) with soil
depth enhancement. There were totally opposite diurnal fluctuations between 34. 7cm and 5. Ocm. The depth of diurnal
constant temperature strata was about 86. 0 —102. Ocm.
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Fig. 1 Average diurnal change of soil surface temperature at

different soil depth in Achnatherum splendens arid grassland
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Fig.2 Mean daily variations of soil temperature at different
layers(a) and its response to pulse precipitation

(b) in Achnatherum splendens arid grassland
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Table 1 Soil thermal diffusivity of different strata over

clear day in Achnatherum splendens arid grassland

Soil depth( cm)

Soil thermal diffusivity( 10 ~7m? « s ')

Sinusoidal method Amplitude method

Phase method

5-10 1.93 2. 46 2.24

10 -20 4.47 5.21 7.57

20 -40 - 5.63 -

40 - 60 - 31.08 -

60 - 80 - 45.18 -

Note¢ “— "represented no results for non-sinusoidal fluctuation.
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