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Fig.1 Distribution of meteorological stations in China
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Tab.1 Contrasts of the actual and estimated maximum, minimum and average values of annual precipitation
P2 H AR K a2 ) A K]

Fig.2 Spatial patterns of annual mean precipitation in China
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Fig.3 The differences of seasonal mean precipitation
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Tab.2 Error statistics of three different covariates interpolation methods
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Comparative Analysis of Three Covariates Methods
in Thin—-Plate Smoothing Splines for Interpolating Precipitation

LIU Zhengjia'**, YU Xingxiu', WANG Sisi*, SHANG Guiduo™
(1. Linyi University, The Key Laboratory of Soil & Water Conservation and Environment Protection of
Shandong Province/College of Resources Environment, Linyi, 276005, Shandong, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing, 100101, China;
3. College of Population, Resource and Environment, Shandong Normal University, Jinan 250014, China;

4. Department of Geography and Resource Management, the Chinese University of Hong Kong, Hong Kong, China )

Abstract: In the thin-plate smoothing splines interpolation, the accuracy of interpolation results is mainly deter-
mined by choosing the independent covariate. Annual precipitation data were extracted by using daily precipita-
tion data of 728 meteorological stations from 2001 to 2009 in China. We evaluated spatial correlation relation-
ships between annual precipitation and two covariates such as DEM and distance from the coastline to each
point (DCL) and compared the accuracy difference of precipitation interpolation results from different covariates
in the national scale and regional scale. All interpolation work has been conducted with the aid of the software of
ANUSPLIN. We used three interpolation methods, which respectively considered DEM, DCL and DEM-DCL as
the covariates to obtain spatial distribution of precipitation. Our analyses show that, (1) in the national scale, the
mean absolute error (MAE) of interpolation method of DEM is 47.79, which is slightly lower than that of the
method of DEM-DCL (48.90), while obviously lower than that of the method of DCL (55.54), and MRE and
RMSE of the method of DEM were also lower than other two methods significantly. (2) In regional scale, the er-
rors of three methods of interpolation are the same as that in national scale except Tibet. The accuracy of precipi-
tation interpolation results was the highest using DCL method, and the poorest using DEM method. Results sug-
gest that precipitation interpolation method of DEM could be widely used in some relevant national scale re-
searches, and precipitation interpolation method of DCL was strongly recommended in Tibet.

Key words: precipitation interpolation; ANUSPLIN; covariates; accuracy
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