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Table 1  Geotechnical and geothermal parameters for

various soils encountered on the plateau
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2
Table 2 Calculated and measured active layer thickness at some sites along the Qinghai-Tibet Highway
2010 /m
N /E . ALB A2 Bl /m
1 35.63° 94, 07° 4770 2.17 2.16 2.22 1.8~2.8
2 35.62° 94.07° 4759 2.17 2.16 2.22 1.8~2.8
3 35.51° 93.73° 4552 2.07 2.07 2.12 1.8~3.2
4 35.40° 93.53° 4482 2.14 2.14 2.19 1.8~3.2
5 35.23° 93.09° 4610 1.87 1. 88 1. 91 2.0~3.5
6 35.13° 93.04° 4707 2.36 2.38 2.41 2.0~3.5
7 34,69° 92.89° 4938 1.82 1. 86 1. 88 1.3~2.5
8 32.71° 91.87° 4997 1.91 1.93 1.99 1.5~2.5
0. 87 . 2050 , AlB
~1L 78 m, 1. 02 m. . 10, 2 m, 3 07 m,
. ) 2010 0. 3~0 8 m; Bl
, 0 2~0 5 m, A2
1L 15~4 98 m, 2. 61 m. 0. 2~0. 55 m. 2099 ., AlIB
3.29~5 96 m, 11 05 m, 3 42 m, 2010
4. 54 m, 2. 7~4. 98 m, 0 7~1 4m, A2 11 31 m,
386 m. 3 , 3 53 m, 0 8~1 5 m; Bl
s 2 93 m, 0 3~0 9 m,
2010 . 40 a
2 , 5 )
, 0 1~0 2 m,
’ 3
2.4
) , IPCC ,
, 90 a (D
) Stefan )
4 )
(2) IPCC )
) , . 2050 AlB
, 2010 0.3~0.8
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0. 2~0.5 m. 2099 , A1B ground temperature[ J]. Journal of Glaciology and Geocryolo-
0. 7~1 4 m, Bl 0. 3~0. 9 m. gys 2011, 3360 4617468 L (’I .
(3 , [l . 2011, 33(3): 4617468:]
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Predicting Changes of Active Layer Thickness on the Qinghai-Tibet
Plateau as Climate Warming

ZHANG Zhong-qiong, WU Qing-bai

(State Key Laboratory of Frozen Soil Engineering , Cold and Arid Regions Environmental and Engineering

Research Institute , Chinese Academy of Sciences, Lanzhou Gansu 730000 , China)

Abstract: Thermal conditions of shallow perma-
frost and in the active layer will change significant-
ly under the combined influence of human activities
and climate warming. The change will inevitably
impact ecological, hydrological and engineering en-
vironments. Adopting changes in the mean annual
air temperature under the climate change Scenarios
Al1B, A2 and Bl as the baseline, the changes of
the active layer thickness are predicted by the
Stefan’s Equation for the permafrost regions on the
Tibetan Plateau in Southwest China. It is found
that the active layer depth will increase radically
outwards from the Qiangtang basin in the interior
of the Tibetan Plateau with rising air temperature

under the projected climate scenarios. Changes in

the active layer thickness under scenarios A1B and
A2 will be more significant than that under scenar-
io Bl, because of lesser anthropogenic impacts. In
2050, the mean active layer thickness will reach
3. 07 m under Scenario Al1B, about 0. 3~0.8 m
more than that in 2010. At the same time, the in-
crement will be 0. 2~0. 5 m under Scenario Bl and
0. 2~ 0. 55 m under scenario A2. In 2099, the
mean active layer thickness will reach 3. 42 m un-
der scenario A1B, and 3. 53 m under scenario A2.
2. 93 m under scenario Bl. Climate warming will
significantly deepen the active layer. One hundred
years later, the spatial distribution of permafrost

will change largely.

Key words: Qinghai-Tibet Plateau; active layer thickness; climate change ; permafrost



