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Fig. 1 Map showing the location of Wenquan area (a) and its topographic map with sampling plots (b)
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Table 2 Primary functions used in the multivariate adaptive regression splines model
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Fig. 2 Distribution maps of permafrost and seasonal frozen soil in the study area simulated
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Table 3 Precision evaluation of the permafrost and seasonal frozen soil classified
with the MARS model, the MAGT model and the logistic regression model
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Fig. 3 Altitudinal zones of the study area and percentages of permafrost and seasonal frozen

soil in different altitudinal zones calculated with the MARS model
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Table 4 Percentages of permafrost and seasonal {rozen soil in different altitudinal zones calculated with different models
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Modeling Permafrost Distribution in Wenquan Area over Qinghai-Tibet

Plateau by Using Multivariate Adaptive Regression Splines

ZHANG Xiu-min', NAN Zhuo-tong?®,

WU Ji-chun',

DU Erji*, WANG Tong', YOU Yan-hui'

(1.State Key Laboratory of Frozen Soil Engineerning, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou Gansu 730000, China; 2.Cold and Arid Regions Environmental and

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

Abstract: In order to understand the distribution
patterns of permafrost in the Wenquan area on the
Qinghai-Tibet Plateau, the effects of altitude,
slope and aspect and other topo-climatic factors on
the distribution of permafrost were studied, using
the correlation analysis with digital elevation
(DEM) data, borehole observations and measures
from ground penetrating radar (GPR) and the elec-
tromagnetic sounding method. A permafrost dis-
tribution model based on the nonlinear multiple a-
daptive regression splines ( MARS) method was
developed, taking elevation and direct solar radia-

tion as variables. Five-fold cross validation shows

that this model has a good simulation capability in
describing the permafrost distribution spatial pat-
tern in the study area. Applying the model to the
study area indicates that in the Wenquan area there
is 1 881 km®* of permafrost area, accounting for
76 % of the total Wenquan area. The MARS model
is better than the mean annual ground temperature
model and the logistic model, because the MARS
model takes into account not only elevation, the
predominantly controlling factors in a mountainous
area, but also solar radiation, which has adjusting

effect to the permafrost distribution.

Key words: permafrost distribution modeling; multivariate adaptive regression splines (MARS); Qinghai-

Tibet Plateau; permafrost



