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Estimation of 0-cm Soil Temperature over the Tibetan Plateau Based on

the Wavelet Analysis and Adaptive Network-fuzzy Inference System

HUANG Petpei' s NAN Zhuo-tong" *

(1.Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou Gansu

730000 , China ;2 .State Key Laboratory of Frozen Soil Engineering , Cold and Arid Regions Environmental and

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

Abstract: O-cm soil temperature is the wupper
boundary condition of many permafrost models.
Continuous, high-quality O-cm soil temperature da-
ta are necessary inputs to simulate permafrost dis-
tribution. However, owing to the influence of
complex underlying surface, remote sensing ap-
proaches cannot provide reliable 0-cm soil tempera-
ture. In this study, in order to estimate O-cm soil
temperature, adaptive network-fuzzy inference sys-
tem (ANFIS) combining with the data measured in
the Tibetan Plateau is used to establish the rela-
tions between remote sensing land surface temper-
ature (ILST) and O-cm soil temperature. In this pa-

per, different parameter combinations of ANFIS

are examined, and a Wavelet-ANFIS model estab-
lished by optimized wavelet functions, wavelet
windows and wavelet layers is found able to esti-
mate the O-cm soil temperature more accurately. A
comparison analysis of the estimated results and
the O-cm soil temperatures measured at the meteor-
ological sites shows that the approach can achieve
desirable estimation with an absolute error less
than 2 K and a correlation coefficient greater than
0. 98. In view of the original MODIS LST error
range from 0 to 2 K, the proposed method may
provide more accurate O-m soil temperature inputs

to permafrost models.

Key words: wavelet analysis; adaptive network-fuzzy inference system (ANFIS); MODIS land surface

temperature product; Tibetan Plateau; 0-cm soil temperature



