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[ Abstract] In order to comprehensively analyze and evaluate the monitoring capabilities of the integrated multi-satellite retrievals for
global precipitation measurement ( GPM) final run (IMERG-F) satellite retrieval product for daily and sub-daily scale precipitation, as
well as various intensity rainfalls, under complex mountainous conditions in southwest China, ground-based dense rain gauge data was
used to investigate these aspects. The results show that within the daily and sub-daily scales, the critical success index (CSI) of
IMERG for short-term accumulated precipitation primarily ranges from 0.2 to 0. 6, with the correlation coefficient fluctuating between
0.25 and 0.5. The daily scale precipitation detection accuracy is the highest, with better performance in summer months compared to
winter. For different intensity rainfall events, IMERG exhibits a high probability of detection (POD) for light rainfall, while the false
alarm rate (FAR) is relatively low. However, there is an underestimation phenomenon for moderate to heavy rainfall. The elevation
difference significantly impacts the stability of IMERG products, but there is no direct linear relationship with the elevation itself.
Compared to areas with significant topographic variations, IMERG-F demonstrates higher reliability in detecting weak rainfall events in
areas with less topographic variation. It is concluded that the application of IMERG products in southwest China should consider the
limitations imposed by seasonal and topographic characteristics.

[ Keywords ] integrated multi-satellite retrievals for GPM (IMERG ) ; precipitation; accuracy evaluation; southwest mountainous

region of China
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Fig. 1  Elevation map of the southwest region

L2 WERHE
1.2.1 @@=tk

UEAER , BE A B KUK TAE A Wi ik, <4
LR N2 B 2R, PRI
A SN 1 LR A ) BRAR AR I Y 4,
2 H T, [ 7 R XS 2 A 1R ARG
420 A, 534 Xk A Sl i 13 000 4>, BR U P L
AR X St ) O, 2B v B 1
B2 A R R T4 T 5 (B 2) JB T B4R
F1R) 1 T M0 28 R T E SOOI K s R, e RO IX
3Py i 4 W TR 2015—2017 AR A9 /N R
LN S A S B E R 20 A AL IMERG Hhs U
Ho ] 1Y g e DXAR S e 7K K R I BE

R A
35°N 20

20°N

98°E 104°E 110°E

>Z

30°N -

25°N - £

0 200 km

20°N 1

98‘°E 10‘4°E 1 ](I)°E
FETHES GS (2020) 4619 SHBRHEHE S, R E T
P2 7t gt DXL S R R Tt 5
Fig. 2 Number of rain gauge stations within the unit

grid in southwest China
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h mm mm mm mm

1 =0.1 =1.5 =7 =15

3 =0.1 =3.0 =10 =20

6 =0.1 =4.0 =13 =25
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24 =0.1 =10.0 =25 =50
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Table 2 Terrain classification based on altitude difference in the southwest region
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AR AR L (mid rolling FEAR 1L H (high rolling
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35 24
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Fig.3 IMERG’s qualitative statistical results for accumulated
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Fig. 4  Quantitative statistical results of accumulated

precipitation over different durations
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precipitation accumulation over different durations
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