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Fig. 1 Diagram showing geographical location, the disribution of frozen ground,

and stations in the source regions of the Yangtze and Yellow Rwers in China
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Fig.2 Changes of thirlayer ground temperature n predominantly continuous and
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Fig.3 Changes of thin-layer ground temperature in m id-thick seasonally frozen ground

area of the northern source region of the Yelbw River
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Fig. 5 Ground temperature in Borehole No. 1 at Mt. Fenghoushan

in the source region of the Yangtze River

33

20 80

3 N 281
32 s 0.2~ 1.0 m,
20 , 2~ 10 em (Bl 1) 1997
- 1998
6~ 15m 0.2~ 0.4°C( 4) - ,
4700 m,2.5m R “4J,
12%~ 18%, , 30%
~ 45% , 1.3~ 1.4 m,
-2.6~-25TC 80~ 100 m 1
CK?2956 5~ 10m Table 1 Changes in depth of active layer in permafrost area of
0.3~ 0.4 DC, 12~ 14 m 0.1~ 0.3C the source region of the Yangtze River
15m , , (17
1 15~ 20 m 0.2~ 0.3C, m em/a
25~ 35 m 0.1~ 0. 2C( 5) 0~ 0. 8 8.0 1980- 1990
0~ 1.0 10. 0 1980- 1990
mri: (m) 0.5~ 0.8 5.0~ 80 1980- 1990
5 4 (.) 8 1IO ]‘2 ll4 ]‘6 ]78 20 0.2~ 0.5 2.0~ 50 1980- 1990
29 0.3~ 0. 4 3.0~ 4.0 1980- 1990
& Sl
ZH-2.4 —d A
§_2_ p I 3.4
il
-28 ¢
(214 )
- —o— 1982 —=— 1994 —+— 1997 Bl
-3.2 , 4~ 7 m,
4 2~ 3 m, 1~ 4m
Fig.4 Annual ground temperature in Borehole of Kunlun Pass
observation site in the source region of the Yangtze River
3.5
RE (m) 20 70 90 )
8 11 14 17 20 23 26 29 32 35 ,
2.5 , 50~ 70 m( 2),
2 (m)

Table 2 Alteration of the lower limits in meter of permafrost

distribution in the source regions of the Yangtze and Yellow Rivers

4 350 4270 4140 4 250
1970 4 300 4220 4070 4 180
50 50 70 70




282 22

0.3~ 0.7 C
, 0.1~04°C ) )
, 214
15 km ,

( O-
chotona curzoninae) ( Myosp alax bailey-
, . i)
[19]
2 2 2 2 2
2 2 2
[20]
2
[19, 21]
b 2
2 2
2 b
2 2 2
2 2
[ 16]
2 2 2 2
2 2
b 40 2 2 2 “
( 0.7~ 0.8 C), 7 ,
2 2
b 2 2
[22]
2 2
2 2 9
[ 10]
2 2 2 2
2 2 2
[23]
b 2 2 2
[17]
2 2 2
2 2
2 2 2 2 2
2 2

[ 10, 18] (6



283

TLI R X SR

Climatic change in the source regions

of the Yangtze and Yellow Rivers

RESHKE REAR

Greenhouse gas released Increasing air temperature

B

Permafrost degradation

WRFA R K& BRI

Rising ground temperature Falling water content in soi

Y B
Inverse succession of plant
community

T8 BF

Overgrazing Destroyed by pilas
H R = UEERNE

Ground temperature iz Overlying sand

increase Grassland degeneration bed thickening

HR 248
Nibbling Digging

B R ER
Blacksoittype degraled grassland

T8 KR
Aridity Strong wind

[4ZCY14

Desertification

6

Fig. 6 Ece- environmental chain effect generated by permafros degradation in the source regions of the Yangtze and Yellow Rivers
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Permafrost Change and Its Effect on Ece-environment in
the Source Regions of the Yangtze and Yellow Rivers

YANG Jianping, DING Yongjian, CHEN Rensheng, SHEN Y ongping
( Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, Gansu, China)

Abstract: Based on Ocm, Sem, 10cm, 15¢m, 20cm, and 40cm thir-layer ground tem perature data of five sta
tions, thick-layer ground temperature data by borehole, and survey datain the period of 1980 to 1998, changes
in permafrost were analyzed in details in the source regions of the Yangtze and Yellow Rivers. T he results show
that perm afrost has disadvantage conservation conditions as a whole and has degradation trend in area affected by
climate warming in the source regions of the Yangtze and Y ellow Rivers in recent 20 years. Annual mean ground
temperature increases about 0.3~ 0. 7°C in island permafrost and seasonal frozen ground areas , and about 0. 1~

0. 4°C in predominantly continuous permafrost area. The permafrost table has deepened by about 2~ 10cm/ a.

U ncoincidently frozen ground and residual thawed layers in the vertical profile have been forming in the per
mafrost fringe of the source region of the Yellow River. The lower limit of permafrost distribution rose about 50
~ 70m. Degradation in permafrost has effected significantly on cold economy and ece-environment in the source
regions of the Yangtze and Yellow Rivers. But there is great uncertainty for permafrost degeneration and its ef

fect on ece-environment in the source regions of the Yangtze and Yellow Rivers.

Key words: the source regions of the Yangtze and Yellow Rivers, Permafrost, Eco-environment effect



