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Tab.1 Accuracy of the four spatial expansion methods (IDS, MPAR, MPAR-IDS, IDS-MPAR)
applied to multi-year average precipitation of different periods
AR R K HLAE R
Bt Tk - ik
CC MRE MAE/mm  RMSE/mm CC MRE MAE/mm  RMSE/mm
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6 H
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Fig.2 Comparison of the estimated and the observed precipitation during different periods
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Abstract; The precipitation in mountainous area is complex in pattern partly because of strong spatial variability of
rainfall distribution. Due to the scarcity of observation data, the expansion of rainfall data from sites to space has
been a difficult issue of hydrography community. Based on the collected precipitation data from 34 national
meteorological stations and 130 rainfall stations in the Taihang Mountains, in this paper it assessed the applicability
of the Inverse Distance Square method (IDS) , the Modified Precipitation-Altitude Relationship ( MPAR) and other
two approaches combined the previous two methods (i.e. , MPAR-IDS and IDS-MPAR) to the spatial expansion of
rainfall distribution in the Taihang Mountains, and then it discussed the mechanism influencing the rainfall
expansion, its methodological advantages and disadvantages. Four kinds of criteria including Coefficient of
Correlation (CC), Mean Relative Error ( MRE), Mean Absolute Error ( MAE) and Root Mean Square Error
(RMSE) were applied to compare the accuracy of the four interpolation methods. The pattern of spatial distribution
of precipitation with the highest accuracy was used to analyze the topographic effects on precipitation, especially the
issue of Maximum Precipitation Height ( MPH). Results showed that the accuracy of IDS-MPAR was the highest
among the four methods, with only 8.7% annual MRE, 14.0% smaller than IDS method, and the error of MPAR-
IDS was 10. 4% lower than that of IDS whereas MPAR and IDS had close accuracy. Based on IDS-MPAR
interpolation analysis, it found that the spatial variation of precipitation in the Taihang Mountains was mainly
affected by local terrain, and the contour of precipitation was basically parallel to the mountain stretch. There
existed a maximum precipitation height on the hillside of Xiaowutai Mountain as well as South Taihang Mountain.
Two maximum precipitation heights in Heng Mountain and Wutai Mountain was found at windward hillside and the
peak, respectively, In Datong Basin and other leeward slope basin, rainfall was very low, while the bell-shaped

Changzhi basin received more precipitation.
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