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Fig.1 Spatial distribution of the research area on the Qinghai-Tibet Plateau
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Table 2 Redefined interaction relationships
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Fig.2 Spatial distribution of influencing factors
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Fig.3 The Box-plot of environment factors in different areas
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Table 3 The g-statistic of geographical factors

[X 35 LST ASW NDVI Albedo Slope Aspect
R 0.723 0.719 0.352 0.408 0.053 0.023
HES 0.549 0.453 0.405 0.302 0.054 0.008
Bl 0.430 0.332 0.093 0.104 0.007 0.006
Bl IR 4 0.453 0.084 0.008 0.012 0.025 0.015
AR 0.542 0.300 0.007 0.075 0.003 0.007
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Table 4 The r coefficient of Correlation analysis
[X 35 LST ASW NDVI Albedo Slope Aspect
R -0.806 0.736 —-0.650 0.567 -0.220 0.102
HES -0.697 0.557 -0.5% 0.508 -0.104 0.023
B -0.631 0.417 0.297 0.319 0.030 0.023
Py /R 4 -0.630 0.341 0.266 0. 106 0.183 0.067
AR R -0.643 0.438 0.034 0.265 -0.037 -0.018
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Fig.4 The different scales in research area
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Fig.5 The g-statistic of geographical factors in different scales
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Table 6a The interaction relationships in research areas
[X Jak C=ANB A B A+B X AR A H 2
wQ Slope NLST 0.053 0.723 0.729 C<A+B,C>A,B E
Aspect N ASW 0.023 0.719 0.738 C<A+B,C>A,B E
XKL Slope NLST 0.054 0.549 0.590 C<A+B,C>AB E
Aspect NLST 0.008 0.549 0.561 C>A+B NE
GZ Slope NLST 0.007 0.430 0.445 C>A+B NE
Aspect NLST 0. 006 0.430 0.444 C>A+B NE
AEJ NDVINLST 0.008 0.453 0.454 C<A+B,C>A,B E
Slope NLST 0.015 0.453 0.454 C<A+B,C>AB E
BDQ Aspect NLST 0.007 0.542 0.545 C<A+B,C>A,B E
Slope N ASW 0.003 0.300 0.327 C>A+B NE
SEHZER : ECWH T1458) , NE(FRZERSIR)
K 6b 4 A DS AR A
Table 6b The interaction relationships in research areas
X 35, C=ANB A B A+B S SEHRR
wQ LSTNASW 0.723 0.719 0.779 C<A+B,C>AB E
LST N Albedo 0.723 0.408 0.761 C<A+B,C>AB E
LSTNNDVI 0.723 0.352 0.753 C<A+B,C>A,B E
XKL LSTNNDVI 0.549 0.405 0.691 C<A+B,C>A,B E
LST N Albedo 0.549 0.302 0.592 C<A+B,C>AB E
ASWNNDVI 0.453 0.405 0.590 C<A+B,C>A,B E
GZ LSTNNDVI 0.430 0.093 0.467 C<A+B,C>AB E
LST N Albedo 0.430 0.104 0.457 C<A+B,C>AB E
LSTNASW 0.430 0.332 0.455 C<A+B,C>A,B E
AEJ LSTNASW 0.453 0.084 0.480 C<A+B,C>AB E
LST N Albedo 0.453 0.012 0.457 C<A+B,C>AB E
LST N Aspect 0.453 0.015 0.456 C<A+B,C>A,B E
BDQ LSTNNDVI 0.542 0.007 0.553 C>A+B NE
LST N Albedo 0.542 0.075 0.551 C<A+B,C>AB E
LST N Slope 0.542 0.003 0.549 C>A+B NE
LSTNASW 0.542 0.300 0.549 C<A+B,C>A,B E
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of local environmental variables on ground temperatures on the

Analyses of the influence factors of permafrost distribution on the Qinghai-Tibet
Plateau based on geographical detector

XIAO Yao'?, ZHAO Lin', ZOU Defu', LIU Shibo'*, MA Lu'?, YING Xue'?, LIU Yitian"’

( 1. Cryosphere Research Station on the Tibetan Plateau, State Key Laboratory of Cryosphere Science, Northwest Institute of
Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; The distribution of permafrost is affected by local geology, landform and surface cover. In order to
explore various factors which have different strength of influence on the permafrost distribution, this paper choo-
ses five typical permafrost regions of the Qinghai-Tibet Plateau as the research area. This study is based on MO-
DIS and SRTM DEM data extraction research of 2003 to 2012, and then, factors in them like: the average land
surface temperature, NDVI, surface albedo, number of snow days, slope and aspect of the research area are
studied. The geo-detector model is used to study the degree of influence and the difference of each factor on the
distribution of permafrost in the research area. The results show that: (1) In all the study areas, the land surface
temperature is the strongest factor affecting the distribution of permafrost, followed by the number of snow days.
(2) With the increase of spatial scale range, the influence of slope and aspect on the distribution of permafrost is
gradually weakened, while that of surface temperature gradually strengthened. (3) The result of interactive de-
tection shows that the interaction of the two factors has a greater impact on the distribution of permafrost than the
single one. This study clarifies the law of regional difference of permafrost distribution on the Qinghai-Tibet Plat-
eau and provides a theoretical basis for mapping permafrost distribution at different scales.

Key words: Qinghai-Tibet Plateau; the distribution of permafrost; Geo-detector; g value; influence factor
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