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Fig.1 Sketch map of the general topography and the locations of present boreholes in the source area of the Yellow River
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Table 1 Information of boreholes located in the medium and western sections of the source area of the Yellow River
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values of mean annual ground temperatures at permafrost

boreholes in the source area of the Yellow River
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Fig.4 The existed frozen soil distribution in the source area of the Yellow River
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B AR E RSB EALSHH
(1:300 77 ) & B HAEF 2 F A (1:100 77 ) R IR
T2 R AR 87 (http://westde.westgis.
ac.cn); A& A & 4 SO R4 RORR T H RS R
%k XA RIAZR B (%% :2008FY 110200).
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Mapping Frozen Soil Distribution and Modeling Permafrost
Stability in the Source Area of the Yellow River

LiJing', Sheng Yu', Wu Jichun', Feng Ziliang', Ning Zuojun'?, Hu Xiaoying', Zhang Xiumin’

(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, Gansu, China; 2. Gansu Institute of Civil Engineering, Lanzhou 730000, Gansu ,
China; 3.Shaanxi Regional Electric PowerGroup Company Limited, Xi’ an 710000, Shaanxi, China)

Abstract: The source area of the Yellow River (SAYR) is located in the eastern-to-medium part of the Qing-
hai-Tibet Plateau. Permafrost in the SAYR experienced remarkable degradation in the past. Taking distribution
patterns of frozen soil and permafrost stability as research object, the characteristics of permafrost development
and distribution patterns at various terrains and land covers were analyzed based on a large amount of field in-
vestigations and the measurements. In addition, thermal features of permafrost were analyzed based on the mea-
sured ground temperatures at various depths. The effects of the geological and geographic factors on permafrost
distribution and thermal stability were discussed. It was indicated that: 1) Permafrost was occasionally devel-
oped in the various fluvial and proluvial plains with elevation generally lower than 4 300 m; 2) Permafrost was
widely distributed in the mountains higher than 4 350 m except for the sunny slope terrain, where local terrain
played an important role in permafrost development and distribution; 3) The combinations of local terrain, surfi-
cial vegetation, soil wetness and moisture conditions all contributed to the formation and distribution of perma-
frost in the low hills and mountains where elevation ranged in 4 300-4 350 m.Taking the annual mean ground
temperature (MAGT) as the basis, an experiential-statistical MAGT-based model was constructed, of which lati-
tude, longitude and elevation were set up as independent variables. Together with DEM data, permafrost
MAGTSs were primarily modeled using the statistically regression model. And then, the modeled results in the
south-facing areas were slightly adjusted, and a secondly model was constructed to model permafrost distribu-
tion in the shady areas. Thirdly, the combined modeling results were locally adjusted using the measurements.
The frozen soil map in the SAYR was thus compiled. Taking 0°C as the boundary between permafrost and sea-
sonally frozen soil, it was indicated that permafrost was distributed in an area of 2.5x10*%km’, which occupied
approximately 85.1% in the SAYR, and that seasonally frozen soil was distributed in an area of 0.3x10'km’ with
an areal percentage of 9.7% . Permafrost was further divided into seven stability taking 0.5°C or 1.0°C of
MAGTs as intervals.They were the first zone with permafrost MAGT smaller than —4.0°C, the second zone
with permafrost MAGT varying between —4.0°C and —3.0°C, the third zone with permafrost MAGT varying be-
tween —3.0°C and -2.0°C, the fourth zone with permafrost MAGT varying between —2.0°C and —1.0°C, the
fifth zone with permafrost MAGT varying between —1.0°C and —0.5°C, the sixth zone with permafrost MAGT
varying between —0.5°C and 0°C, and the seventh zone with permafrost MAGT higher than 0°C.

Key words: permafrost distribution; permafrost thermal stability; mean annual ground temperature; the source

area of the Yellow River



