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Abstract

To reveal the spatial distribution characteristics of annual precipitation in Yunnan Province under
complex topographic conditions and screen the optimal spatial interpolation method suitable for re-
gional-scale research, this study employs four interpolation methods—Inverse Distance Weighting
(IDW), Ordinary Kriging (OK), Radial Basis Function (RBF), and Trend Surface Interpolation (Trend)—
to simulate the spatial distribution of annual precipitation based on the 2022 annual precipitation
observation data from 27 meteorological stations in Yunnan Province. The applicability of each
method is systematically evaluated through comparative analysis of the spatial distribution charac-
teristics of different interpolation results and quantitative assessment of interpolation accuracy using
cross-validation. The results indicate that all interpolation methods consistently exhibit the spatial
differentiation feature of “high precipitation in southwestern Yunnan and low precipitation in north-
eastern Yunnan” on a macro scale, but significant differences exist in terms of spatial continuity and
smoothness. Among them, the RBF method not only maintains the regional zonal characteristics but
also effectively avoids the excessive impact of local outliers on the interpolation results, yielding the
most reasonable spatial distribution. Considering both the accuracy indicators and spatial expression
effects, the RBF interpolation method demonstrates the best comprehensive applicability under the
complex topographic conditions of Yunnan Province.
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Figure 1. Distribution map of meteorological stations in Yunnan Province
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Figure 2. Spatial distribution of precipitation in Yunnan Province under different interpolation models
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Table 1. Accuracy comparison of different interpolation methods
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