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Estimation and Spatial Downscaling of Rainfall Erosivity Using
TRMM Precipitation Data in Pakistan
PENG Jie'*, LI Ainong', LEI Guangbin', NAN Xi', BIAN Jinhu', ZHAO Wei'

(1. Research Center for Digital Mountain and Remote Sensing Application, Institute of Mountain
Hazards and Environment » CAS. Chengdu 610041; 2. University of Chinese Academy of Sciences. Beijing 100049)

Abstract: The China-Pakistan Economic Corridor is the flagship project of the Belt and Road Initiative. Rain-
fall erosivity is an important indicator to evaluate the carrying capacity of regional resources and environ-
ment. Estimation of the overseas high spatial resolution rainfall erosivity is significant to the construction of
the China-Pakistan Economic Corridor. In this paper, rainfall erosivity of Pakistan in 2010 was estimated
with TRMM 3B42 data, and a spatial downscaling algorithm based on the relationships between rainfall eros-
ivity and relevant environmental factors such as meteorology, topography and vegetation was proposed. By
applying the spatial downscaling algorithm, the spatial resolution of rainfall erosivity was improved to 1 km.
The results were as follows: (1) The rainfall erosivity simulated by the spatial downscaling algorithm dis-
played a significant correlation with the rainfall erosivity estimated from TRMM 3B42 data (R*= 0. 94),
suggesting that the simulated rainfall erosivity by spatial downscaling algorithm could reflect the spatial
distribution of rainfall erosivity effectively, especially in the northern mountains and east edge of the Baluch-
istan Plateau. (2) The rainfall erosivity of Pakistan in 2010 varied from 0.58 (M]J *» mm)/(hm® + h* a) to 5
929.85 (M]J » mm)/(hm® » h » a), and the average value was 524. 15 (MJ « mm)/(hm?* « h + a). The spatial
distribution of rainfall erosivity was high in the east and low in the west, and the areas with high values of
rainfall erosivity were mainly located in the vicinity of Islamabad, Mankera, Sialkot-L.ahore-Sahiwal and Karachi.

Keywords: rainfall erosivity; spatial downscaling; TRMM; regression modeling; Pakistan
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