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Validation of MSWEP daily and extreme precipitation of the Taihu Lake Basin in Jiangsu Province // DU Fei'?,
HU Qingfang’” , WANG Yintang””, YUN Zhaode®** (1. College of Civil Engineering, Fuzhou University, Fuzhou 350108,
China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering Science, Nanjing Hydraulic
Research Institute, Nanjing 210029 , China; 3. Yangize Institute for Conservation and Development, Nanjing 210098 , China;
4. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China)
Abstract; Based on precipitation observations from rain gauges in the Taihu Lake Basin in Jiangsu Province from 1979 to
2019, the ability of MSWEP ( multi-source weighted ensemble precipitation) to characterize daily and extreme precipitation
with different durations was comprehensively analyzed. Results show that, in general, MSWEP can well reflect daily
precipitations in the study area;however, its accuracy is relatively poor in the Huxi and Taihu Lake sub-areas, where hilly
area is concentrated and water body is dominated, respectively, and it is difficult for MSWEP to capture rainstorm events on
daily scale. MSWEP can roughly reflect the spatial structure of extreme precipitation with different durations in the study
area, but there are some differences between MSWEP and gauge observations in details. With the increase of duration, the
fitting accuracy of MSWEP extreme precipitation is improved, and MSWEP has a strong ability in characterizing extreme
precipitation with a duration of 15 d or even longer. There is a significant linear negative correlation between the errors of
MSWEP daily precipitation and extreme precipitation and precipitation intensity, and there are obvious phenomena of “low-
value overestimation and high-value underestimation”. Moreover, the accuracy of MSWEP is remarkably correlated with
spatial scale. On the mean areal scale of the study area, the ability of MSWEP in characterizing daily precipitation and
extreme precipitation is higher than that on the grid scale because of the spatial homogenization effect and the elimination of
spatial scale mismatching.

Key words: global precipitation dataset; MSWEP; accuracy index; extreme precipitation; Taihu Lake Basin
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Fig.2 Spatial distributions of MSWEP daily precipitation accuracy indices on grid scale
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Table 1 Means of MSWEP daily precipitation accuracy indices on grid scale in different regions

X3 POD FAR HSS ME/mm  MAE/mm  RBIAS/%  ARBIAS/% RMSE/mm cC
HIPG X 0.90 0.40 0.54 -0.21 2.50 -6 77 7.61 0.67
KX 0.86 0.40 0.52 -0.24 2.07 -8 65 6.12 0.76

REGREIX 0.84 0.41 0.49 -0.23 2.07 -7 66 6.72 0.75
I 85 35 T 1X. 0.88 0.40 0.52 -0.24 2.00 -8 65 6.01 0.76
ERImeL 0.92 0.37 0.58 -0.21 2.26 -7 71 6.98 0.70
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Fig.3 Scatter plots of MSWEP daily precipitation and

its error on grid scale versus gauge observations
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Table 2 Identification results and classification indices of

MSWERP for daily precipitation events with different magnitudes

Hpeokim,  FERFMSE/% PSSl

mm SCM{E MSWEP POD FAR HSS
0~0.1 66.87 51.12 0.73 0.05 0.58
>0.1~10  23.36 39.43 0.80 0.53 0.43
>10 ~25 6.57 7.32 0.49 0.56 0.42
>25 ~50 2.34 1.76 0.28 0.63 0.30
>50~100  0.73 0.34 0.18 0.60 0.25

>100 0.13 0.03 0.10 0.45 0.17
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Fig.4 Scatter plots of areal mean MSWEP daily precipitation versus gauge observations in study area and its sub-areas
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Table 3 Accuracy indices for MSWEP extreme precipitation

and flood season precipitation on grid scale

ME/ MAE/ RBIAS/ ARBIAS/ RMSE/

Rk o o % % . cC
Pmaxld  -30.62 34.95  -32 36 46.86  0.43
Pmax3d  -34.16 41.92  -25 31 56.89  0.52
Pmax7d  -36.64 47.96  -21 27 63.51  0.63
Pmax15d  -37.29 56.05  -16 23 76.57  0.68
Pmax30d -45.19 70.72  -14 22 94.78  0.73
Pmax45d  -49.01 79.42  -12 20 106.08 0.73
Pmax60d  -49.57  86.11 -11 19 114.51 0.73
Pmax90d  -48.58  97.79 -8 17 131.54  0.75

Py -40.18 107.93 -6 15  146.09 0.75

- 171 -



i’{lé/mﬁf‘ ié{éi/mm -

m106.22 m148.05
83.94 H120.11
(a) Pmaxld (b) Pmax3d

i"J{él:/mm‘\“

PHE/mm
m 190.08 m 255.29
157.20 21520
(¢) Pmax7d (d) Pmaxl5d

) /mm {8 /mm HA)(H /mm* (8 /mm
m 350.73 m 425.66 m499.63 m 629.52
302.73 =371.69 433.36 548.99
(e) Pmax30d (f) Pmax45d (g) Pmax60d (h) Pmax90d (1) Py

5 WMEHNEHRERKENABEEAKEZEHEZTES A

Fig.5 Spatial distributions of annual means of extreme precipitation and flood season precipitation of gauge observations
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Fig. 6 Spatial distributions of annual means of MSWEP extreme precipitation and flood season precipitation
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