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Fig. 1 The soil temperature change of different layer of soil profile
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Tablel Temperature fluctuation of soil profile
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Fig.2 The daily change of soil profile temperature in different periods of freeze-thaw cycle
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Fig.3 The daily verticalchange of soil temperature in different periods of freeze-thaw
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Fig.4 The soil moisture content in different layer of soil profile
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Fig.5 The soil temperature change in active layer soil in permafrost



554 4

TR , 55 AL 55 FE RT3 T SRR B i i SR B3 A R 389

®2 FEALSEEMFRRBM RS

Table 2 Alpne grassland in northern Tebit freezing and thawing stage division

RAkT B Hisf 1] F AL
AT e VR4 11H2H—27H TSR TR  RIZ 200 TIR)Z R B RS, 5t B IR
== A A7 E:Ei ,\/iét"ﬂ R MY 'D‘/—Hi ; )_7-{ ! Ay FL\ +"i R A/i /\\F-A»E-
o 11 A 28 HERAES H 6 H WMT‘FT‘UJ /m\af]ﬂ ORES DR BE R ITTAS AE 3G 0 L 990R 2 P9 5 o i o 3 B, SR K 5 S i
b e BE A TR
SRR F, B ) B O (B SFEIELE > 0°C 5 3R )2 LR A i B MR R 5 TR )2 L3RR
ARENES  3ATH-208 L G LY SR = B s
SEEEI TR, B R IRE R
TH Rl B Bt 3A22H—5H2TH SRR S I T, S A TR R N 5 28 R VR AR T 2% - 3 35 K e B T R IR
&3 2010—2011 F£RERE L BB R ER B
Table 2 The duration (days) of the soil frozen in various depths
W/ cm T<0C T <0C T >0°C T >0CHI T, <OC
0~10 128 110 198 50
10 ~20 122 118 221 19
20 ~40 119 119 232 7
40 ~60 123 123 233 2
60 ~ 80 112 112 244 2
80 ~ 100 111 109 246 3
WK T 0 H B R, T 9 H SRR, T 2 H TR 5 565 2 ~ 5 54 00 B2y H 4L
80 - 6.0 - 6.6
0%10  ---- 1020  ------- 20740 e BE ——— K4
7.0 A — — = 40760 —_— = 60~80 ey 80~100 6.4
§ 6.0 - ¥ - 6.2 S
#H 50 4 L 6.0 1
& = 3 @
m 40 = L 58 i
I 2 ¥
4 3.0 1 +H F 56 %
X 20 I¥ 4, =
8 & 54 3
REECRT ' o I Iy I 5.2
0.0 +hes R a e S : . “o
PR R A VI N S O I\ A\ )
'\9@*\" '\9\9\‘) ,‘9'\9\ ,‘9"9\ ,\9“'0\ '\9'\,'”\\’ ’\9'0’\’» '90\0) ,‘9‘0’\‘) "90\(7 "9&(0 ’»&&\ ,9'0\%

Koriaks , HAZE B/ INWIEAE , R IREK & B

Eo6 mitmEEMAIBRETNH
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The Freezing — Thawing Processes and Soil Moisture — Energy Distribution
in Permafrost Active Layer, Northern Tibet

FAN Jihui, LU Xuyang, WANG Xiaodan

(Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and Environment ,

Chinese Academy of Sciences, Chengdu 610041, China. )

Abstract; Based on the in-situ high-resolution observationsoil moisture and temperature data obtained in the perma-
frost active layer soil profilein Xainza County, Northern Tibet, the processes of freezing-thawingand distribution
characteristics of soil energy and moisture on season shift were discussed. The results show that: 1) the process of
soil seasonally freezing-thawing strongly depended on the soil temperature, the soil temperature in active layer
shows a cycle variation and lag with air temperature, and the variation range is decreased with the increase of soil
depth. 2) There are 109 ~ 123 days that soil profile was completely frozen, the daily freeing-thawing cycle occurs
mainly in surface soil layer (0 ~10 cm). According to the characteristics of different periods, the freezing-thawing
cycle could be divided into 4 stages. 3) Affected by freezing-thawing cycle, the curve of un-frozen soil moisture
shows “decreasing-at the lowest-increasing” shape, the trend matched with the change of soil temperature. 4) The
processes of freezing-thawing could maintain soil moisture from restraining soil evaporation, which may play an im-

portant role in the seasonal shift, carbon and nitrogen cycle of alpine grassland ecosystem in Northern Tibet.

Key words : freeriny-thawiny cycle; alpine grassland ;soil temperature; soil maisture dgnamics
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