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Abstract

In this paper, the average monthly precipitation data of 25 national meteorological stations in
southern Hunan from 2010 to 2016 and the digital elevation model (DEM) data with a resolution
of 25 m were adopted, and the multi-regression method was applied to non-linear modeling of
geographical factors (surface undulation and topographic elevation) and precipitation data, and
the fitting relationship was obtained to discuss the impact of Nanling topography on precipitation
in southern Hunan under the Nanling mountain topography. The research shows that the monthly
mean precipitation in Nanling area is concentrated in 120 - 140 mm, with a significant right skew
distribution. At the same time, precipitation in this region, on the one hand, takes a turning point
around 20 m as the variation of undulation, and generally presents a concave trend that first de-
creases and then increases. The topographic undulation increases by 50 m and the precipitation
change increases by 10 mm. On the other hand, with the increase of topographic height around
200 m as the turning point, there is an overall “convex” shape trend of strengthening first and then
weakening later. With the elevation higher than 200 m, the influence of topography on precipita-
tion is hindered to some extent.
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Figure 1. Distribution of meteorological stations in Nanling area (red dot)
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Figure 2. Distribution of monthly average precipitation in Nanling
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Figure 3. Monthly average precipitation and terrain height
distribution in Nanling area
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Figure 4. Surface undulation and precipitation in the Nanling area
(red) and fitting equation (blue), the shadow is 95% confidence
interval
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Figure 5. Terrain height and precipitation in the Nanling area
(red) and fitting equation (blue), the shadow is 95% confidence
interval
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