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Permafrost distribution simulation over the Qinghai—Tibet
plateau with the extended surface frost number model

HUANG Pei-pei,NAN Zhuo-tong,ZHAO Lin
(State Key Laboratory of Frozen Soil Engineering, CAREERI, CAS, Lanzhou Gansu 730000, China)

Abstract: Accurate information of permafrost distribution over the Qinghai —Tibet
Plateau (QTP) is vital for construction planning and ecological assessment and protection in

this area. Development of permafrost distribution models is one of key approaches to obtain
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accurate information of permafrost distribution over the extensive QTP. In this study, an
extended surface frost number model (E-FROSTNUM) is applied to simulate the distribution
of permafrost on QTP. The innovations lay in that it takes three typical investigated areas,
representing distinct types of permafrost, to calibrate the parameter in the model that
indicates the thermal heterogeneity of soil, and then models the whole plateau by aggregating
all three partitions that are divided on basis of topographic and climatic characteristics,
matching each typical investigation areas respectively. An comparison analysis of the
simulated and the QTP part of “Map of Glacier, Permafrost and Desert in China” (1:4
million, 2005) reveals the proposed methodology of this paper is superior in the areas with
complex topography such as the eastern and southern parts of QTP. The simulated permafrost
] area is 0.9479 million sq. km, 0.2 million sq. km less than that in the Map. The variations
are mainly located in the island permafrost areas of the centered south, edge areas of QTP,
and sporadic permafrost area of southeastern QTP.

Key Words: surface frost number; permafrost; the Qinghai-Tibet plateau (QTP); spa-
tial distribution
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