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Fig.1 Spatial distribution of topography and meteorological stations in the Qinghai-Tibet Plateau, China
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Tab.1 Information of the selected meteorological stations

G/ BB/ EE RS
B 10 - "

( o) ( ° ) m mm
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A Hi  37.37  97.37 2981.50  242.90
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Tab.2 Time-series properties of four calibration methods
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Fig.4 Overall deviations between the observations and GPM at 19 stations before and after calibrated by four methods
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Performances of Different Deviation Calibration Methods
on GPM in the Qinghai-Tibet Plateau, China

1 . .1 . 23¢ 1
HE Kunlong , LIU Xiaohui , LIU Jiao™” , ZHANG Yueguan
(1. School of Energy and Power Engineering, Xihua University, Chengdu 610039, China;
2. School of Environment and Resources, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China;

3. Mianyang S&T City Division, National Remote Sensing Center of China, Mianyang 621010, Sichuan, China)

Abstract; Although a new generation of satellite precipitation product, Global Precipitation Measurement ( GPM)
can improve the accuracy of global precipitation observation data as compared with the previous Tropical Rainfall
Measuring Mission (TRMM) , its accuracy is still not high enough when applying it to the Qinghai-Tibet Plateau,
China. Due to unique local climate and precipitous relief in the Qinghai-Tibet Plateau, precipitations collected at
sparse rainfall gauges exhibited strong space-time heterogeneity, making some available approaches of precipitation
calibration for GPM lacked of an integrated consideration of multiple attributes of rainfall volumes, rainfall
frequency in rainy days and relevant probability distribution. In this study, GPM data for 2014 - 2017 was
calibrated by observed precipitation collected at 19 meteorological stations in Tibet on a daily basis. Linear Scaling
(LS), local Intensity ( LOCI), Gamma Distribution Mapping ( GDM) and GDM-LOCI methods were used to
eliminate the deviation between GPM and the ground observations. The results show that; (1) Overall, the
performance of GPM to detect daily precipitation over the Qinghai-Tibet Plateau described an increasing trend in

space, rising gradually from low annual precipitation in the northwest pluvial plain and the central hinterland to rich
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annual precipitation in the eastern intermountainous plain. Unfortunately, light rain event ( <2 mm) was
overestimated but heavy rain event ( >10 mm) was underestimated in terms of daily precipitation intensity.
(2) After calibration by aforesaid four methods, the overall deviation between GPM and site observations were
reduced to some extent at each percentile. The probability distribution of precipitation time series was optimized by
GDM, and it calibrated precipitation values and retained extreme value by properly adjusting the probability
distribution of GPM, making its application effect better than those of LS and LOCI in the area with more abundant
precipitation. After combining with LOCI, GDM calibrated the precipitation, frequency of rainy day and time
probability distribution of rainfall in GPM, and its application effect further improved the accuracy of GPM, and
improved the fitting degree and matching degree to the daily precipitation series provided by ground stations. GDM-
LOCI was the best suitable method to calibrate GPM after compared with any other single method. This research
provides a reference calibration method for an accurate application of GPM in the Qinghai-Tibet Plateau, and lays a

basic condition for regional hydrological simulation and water resources management research.

Key words: satellite remote sensing precipitation ; deviation correction; GPM; accuracy assessment; the Qinghai-

Tibet Plateau



