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Comprehensive evaluation and hydrological effect evaluation of multi-source fusion precipitation product in the
Yellow River source area//YONG Bin', ZHOU Zhenyang', TAO Xin>, LYU Yi' (1. College of Hydrology and Water
Resources, Hohai University, Nanjing 210098, China; 2. Hydrology Bureau of Yellow River Conservancy Commission,
Zhengzhou 450004, China)

Abstract: Taking the Yellow River source area as the study area, a comprehensive evaluation was conducted on the multi-
source fusion precipitation product (DML-TPP) , and it was compared with the pure infrared rainfall product PERSIANN-
CCS, satellite precipitation product GSMaP-G, and reanalysis dataset ERAS5-L. The results show that ERAS5-L
overestimates precipitation to a certain extent, but reflects the spatiotemporal pattern of precipitation in the entire Yellow
River source area well. GSMaP_G performs better in precipitation estimation compared to other products. In the scheme of
calibrating the parameters of the grid Xin’ anjiang model with interpolated data from meteorological stations, GSMaP_G has
a better evaluation of hydrological effects in the Menma section of the Yellow River source area. In the scheme of using
precipitation products to calibrate the parameters of the grid Xin’ anjiang model, the runoff simulation based on DML-TPP
and ERAS-L performed the best in normal years, while the simulation results based on GSMaP_G better reproduced the
flood peak in wet years.
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Fig.1 Overview of the Yellow River source area
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Fig.2 Distribution of meteorological stations
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Table 1 Characteristic parameters of different precipitation products
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Fig.3 Comparison of monthly average precipitation of

different precipitation products in the Yellow River

source area from 2015 to 2019
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Table 2 Daily average precipitation of each station

unit: mm

Y 4 %35 ERAS-L GSMaP_G DML-TPP PERSIANN-CCS

1 1.07 1.50 1.15 1.27 3.29
2 1.30 1.88 1.33 1. 65 2.99
3 1.67 2.03 1.81 2.01 4.54
4 1.58 2.16 1.96 2.04 4.40
5 1.61 2.27 1.95 2.21 3.89
6 1.57 1.80 1.63 2.04 3.40
7 2.27 2.62 2.32 2.82 4. 66
8 1.67 1.97 2.15 2.01 3.77
9 1.48 2.14 1.95 2.18 3.53
10 2.18 2.51 2.56 2.85 4.75
11 1.93 2.37 1.83 2.49 4.02
12 2.30 2.62 2.47 2.50 4.85
13 1.89 2.42 2.10 2.65 4.46
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Table 3 Evaluation index values of different precipitation products at various stations

e ERAS-L GSMaP_G DML-TPP PERSIANN-CCS
i CC (IinNr[:/]fl/) BIAS/ % CC (IinNr[:/]fl/) BIAS/ % CC (IinNr[:/]fl/) BIAS/ % CC (IinNr[:/]fl/) BIAS/ %
1 0.52 0. 81 40.0 0. 60 0.74 6.71 0.54 0.79 18.5 0.17 1.96 206
2 0.54 1.00 44.9 0.36 1.23 2.41 0.50 1.03 26.7 0.13 2.37 130
3 0.58 0.98 21.4 0. 64 0.93 8.52 0.59 1.02 20.1 0.21 2.81 171
4 0.54 1.03 36.7 0.438 1.11 24.20 0.50 1.07 30.0 0.21 3.22 179
5 0.59 1.04 40.7 0.54 1.08 21.20 0.54 1.15 37.4 0.18 2.84 142
6 0.52 1.14 14. 4 0.48 1.18 3.78 0. 46 1.33 30.0 0.20 2.39 116
7 0.62 1.18 15.7 0.59 1.18 2.46 0.56 1.39 24.5 0.28 3.06 106
8 0.52 1.15 17.6 0.57 1.23 16. 50 0.50 1.28 20.4 0.28 2.45 125
9 0.51 1.14 44.7 0.38 1.49 23.50 0. 47 1.29 47.7 0.20 2.69 139
10 0.59 1.21 15.6 0.25 2.93 17.30 0.52 1.45 30.8 0.19 3.78 118
11 0.50 1.32 23.2 0.50 1.33 11. 40 0.49 1.44 29.4 0.25 2.58 109
12 0.61 1.22 14.3 0.55 1.33 7.79 0.54 1.49 27.9 0.20 3.67 111
13 0.57 1.04 28.0 0.58 1.21 11. 00 0.53 1.45 40.4 0.20 3.18 136
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Table 4 Error index values of different precipitation products at various stations

B9 CC1H,150.36 /2

Pyl ERAS5-L GSMaP_G DML-TPP PERSIANN-CCS
LIk Pop Fir Cy Pop L Cy Pop Fir Cq Pop Fyr Cq
1 0.70 0.56 0.37 0. 68 0. 40 0.47 0.77 0.54 0.40 0.44 0.79 0.17
2 0.85 0.50 0.46 0.74 0.49 0.43 0.87 0.57 0.41 0.56 0. 80 0.15
3 0.75 0.41 0.49 0.74 0.32 0.55 0.84 0. 44 0.51 0.53 0.69 0.25
4 0.77 0.43 0.49 0.74 0.38 0.51 0.85 0. 44 0.50 0.53 0.68 0.25
5 0.85 0.40 0.54 0. 80 0.42 0.51 0.88 0.50 0.47 0.47 0.70 0.22
6 0.76 0.45 0.47 0.75 0.47 0.45 0. 86 0.55 0.50 0.44 0.76 0.18
7 0.80 0.34 0.57 0.59 0.33 0.56 0.88 0.42 0.54 0.54 0.61 0.30
8 0.79 0.43 0.50 0.75 0.35 0.54 0.83 0. 46 0.49 0.48 0.72 0.22
9 0.82 0.51 0.44 0.75 0.43 0.46 0.90 0.55 0.42 0.44 0.75 0.19
10 0.79 0.41 0.51 0.78 0.40 0.52 0.87 0.49 0.48 0.52 0. 65 0.27
11 0.83 0.44 0.50 0.75 0.43 0.48 0.88 0.48 0.49 0.47 0.71 0.22
12 0.78 0. 40 0.52 0.78 0.36 0.54 0. 86 0.45 0.54 0.56 0.61 0.30
13 0.79 0.49 0.45 0.71 0.43 0.46 0.90 0.53 0.44 0.51 0.71 0.23
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Table 5 Evaluation index values of 4 precipitation products under different rainfall intensities

o CC RMSE/(mm/d) BIAS/ %
FEAK 7= i
N g K N I K PN i Kl
ERAS-L 0.31 0.44 0.40 5.26 6.29 21.21 -68.6 -25.8 110.9
GSMaP_G 0.34 0.41 0.36 6.72 9.37 20. 88 -65.0 -28.1 93.4
DML-TPP 0.36 0.39 0.38 5.73 7.75 20. 50 -59.4 -25.8 86.5
PERSIANN-CCS 0.09 0.15 0.22 14.34 20. 49 28. 86 -31.8 16.9 261.5
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