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Introduction
This document provides 11 supplementary figures and 4 supplementary tables, which

are referred to in the main text as Fig. S1-S11, Tab. S1-S4.
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Figure S1. The proportion of catchments for the 5-, 6-, 7-, 8-, 9-, 10-year daily
streamflow record lengths in S1-S8 sub-regions and whole areas, respectively.
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Figure S2. The MAE, CC and POD metrics of IMERG and ERAS5-Land precipitation
products in 120 catchments over mainland China.
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Figure S3. The FAR, CSI and HSS metrics of IMERG and ERAS5-Land precipitation
products in 120 catchments over mainland China.
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Figure S4. Daily-, monthly- and annual-average statistical metrics of IMERG (IMERG)
and ERAS5-Land (ERAS) precipitation products in eight sub-regions over mainland
China. RB denotes relative bias (absolute mean values across catchments in each sub-
region, to avoid offset between positive and negative biases); RMSE refers to root mean
square error.
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Figure SS. The best-performing hydrological model calibrated by gridded observations,

IMERG and ERAS5-Land precipitation datasets during calibration and validation

periods over 120 catchments.
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Figure S6. The relative bias (RB=(simulation-observation)/observation) of
hydrological simulations forced by gridded observations, IMERG and ERAS5-Land

precipitation datasets against streamflow records over 120 catchments.
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Figure S7. Scatter plots of flood frequency from IMERG and ERAS5-Land products

against gridded observation (CN05.1) in 120 catchments of China.
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Figure S8. The changes of average flood fraction in May (May) and June (June) of

2011-2020 against 2001-2010 period for each catchment and eight spatial regions by
gridded observations, IMERG and ERAS5-land datasets.
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Figure S9. The changes of average flood fraction in August (Aug) and September (Sep)
0f2011-2020 against 2001-2010 period for each catchment and eight spatial regions by
gridded observations, IMERG and ERAS5-land datasets.
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Figure S10. The changes of average flood magnitude in May and June of 2011-2020
against 2001-2010 period for each catchment and eight spatial regions by gridded
observations, IMERG and ERA5-land datasets.
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Figure S11. The changes of average flood magnitude in August and September of 2011-

2020 against 2001-2010 period for each catchment and eight spatial regions by gridded
observations, IMERG and ERA5-land datasets.



Table. S1 The difference of monthly flood fractions of IMERG (ERA5 Land) against
OBS (Unit: %).

Jan Feb Mar Apr May Jue Jul Aug Sep Oct Nov Dec

IMERG-OBS

S1 005 NaN NaN 059 302 -156 -1.08 -340 167 -003 NaN NaN

S2 020 021 140 042 -0.09 0.04 191 -854 230 137 007 NaN

S3 055 0.60 -0.17 0.83 191 -274 -184 118 -215 -010 080 112

sS4 064 -055 -088 -123 143 -118 0.19 168 -071 -024 015 0.69

S5 -0.07 NaN NaN -003 -060 -165 -040 283 004 010 -041 NaN

S6 NaN  NaN NaN NaN NaN NaN 720 833 568 NaN NaN NaN

S7 NaN  NaN  NaN NaN  2.98 104 783 -562 NaN NaN NaN NaN

S8 NaN  NaN NaN NaN -038 -204 -594 -351 436 6.05 NaN NaN

ERA5 Land-OBS

S1 -003 NaN NaN 214 634 324 -281 -441 -486 039 NaN NaN

s2 041 -005 033 296 143 148 -288 -195 -134 108 -1.68 NaN

S3 -005 -023 -038 161 130 -079 138 087 -283 -099 024 -013

s4 -031 -037 -007 -069 109 272 -210 162 -042 -003 -1.01 -0.43

S5 NaN NaN NaN -013 -035 -092 392 211 -132 -252 -059 NaN

S6 NaN-  NaN NaN NaN NaN NaN -6.90 1135 1251 NaN NaN NaN

-0.60 NaN NaN NaN -0.60 1.67 - 524 611 NaN NaN NaN
s7 11.83

S8 NaN -019 029 NaN -017 -221 131 -888 409 363 NaN NaN

Note: NaN means there is no floods occur in certain month simulated by the IMERG,
ERAS Land or OBS datasets.



Table. S2 The difference of monthly flood magnitudes of IMERG (ERA5 Land)
against OBS (Unit: mm).

Jan Feb Mar Apr May Jue Jul Aug Sep Oct Nov Dec

IMERG-OBS
S1 179 NaN NaN 423 281 397 289 430 -7.68 26j43 NaN  NaN
S2 -126 760 231 -018 079 -015 -203 260 -711 -166 3.87 NaN
S3 684 696 1041 28 396 -1.30 -9.09 -1.85 14j10 -540 -438 992

S4 18.18 3580 1019 9.34 199 -081 -380 -386 127 -823 597 6.56

S5 2758 NaN NaN -159 366 -235 -0.72 -338 -461 225 416 NaN

S6 NaN  NaN NaN NaN NaN NaN -1.07 -0.70 174 NaN NaN NaN

S7 NaN-  NaN NaN NaN -0.19 -031 1014 2145 NaN NaN NaN NaN

S8 NaN  NaN NaN NaN -052 -038 -1.29 0.07 -238 -633 NaN NaN

ERAS5-Land-OBS

S1 -1.34 NaN NaN -188 028 237 021 -3.36 NaN  NaN

1270 27.99

S2 -042 214 -230 -412 099 -169 -188 -149 -437 -470 545 NaN

S3 276 -7.78 -148 -0.38 -641 -4.33 -8.41 -2.15 -6.97

11.98 10.38 11.45

S4 -1.99 -806 -947 -1.00 -495 -876 032 299 -427 -8.03 -4.16

14.26

S5 NaN  NaN NaN 2211 -6.98 -3.72 -310 123 -423 022 7.33  NaN

S6 NaN-  NaN NaN NaN NaN NaN -199 -121 -017 NaN NaN NaN

S7 323 NaN NaN NaN -026 128 -153 -7.78 090 NaN NaN NaN

S8 NaN -7.01 0.13 NaN -3.15 0.01 -215 -1.02 -428 -821 NaN NaN

Note: NaN means there is no floods occur in certain month simulated by the IMERG,
ERAS Land or OBS datasets.



Table. S3 The difference of monthly CMHF fractions of IMERG (ERAS Land)
against OBS (Unit: %).

Jue Jul Aug Sep Oct
IMERG-OBS
S1 NaN -17.80 -2.82 -3.81 NaN
S2 NaN -18.54 -6.23 2.85 NaN
S3 -1.46 4.80 -0.02 -1.03 NaN
S4 -2.46 -3.34 -4.55 -12.87 NaN
S5 -5.74 -1.48 3.56 -0.15 NaN
S6 NaN 36.67 25.45 20.00 NaN
S7 NaN -26.01 -16.07 NaN NaN
S8 NaN 2.26 -17.53 5.09 -0.60
ERAS5 Land-OBS

S1 NaN -9.32 -13.61 -8.19 NaN
S2 NaN -10.12 -3.26 -3.60 NaN
S3 -1.85 5.54 -3.07 -3.27 NaN
S4 -0.52 0.49 -3.21 -3.32 NaN
S5 -0.36 -2.43 1.37 -2.95 NaN
S6 NaN 51.82 -2.16 10.77 NaN
S7 NaN -5.56 -11.90 NaN NaN
S8 NaN -32.78 0.58 -7.52 NaN

Note: NaN means there is no CMHF occur in certain month simulated by the IMERG,
ERAGS Land or OBS datasets (CMHF only occur in certain month during the warm
season).



Table. S4 The difference of monthly CMHF magnitudes of IMERG (ERA5 Land)
against OBS (Unit: mm).

Jue Jul Aug Sep Oct
IMERG-OBS
S1 NaN 3.94 3.14 -14.05 NaN
S2 NaN -4.62 5.53 -11.82 NaN
S3 -38.56 -3.62 4.03 -16.89 NaN
S4 5.41 -7.82 -2.01 -19.36 NaN
S5 3.96 -5.04 -3.35 -8.44 NaN
S6 NaN 0.53 -0.76 4.68 NaN
S7 NaN 151 24.63 NaN NaN
S8 NaN 0.24 0.65 -1.97 -33.63
ERAS5 Land-OBS

S1 NaN 0.19 -8.05 -3.48 NaN
S2 NaN 0.03 -6.66 3.19 NaN
S3 -24.00 -3.57 -2.43 -8.74 NaN
S4 -5.28 0.17 26.36 -22.00 NaN
S5 -10.22 -8.42 7.79 -4.71 NaN
S6 NaN 0.32 -1.04 1.38 NaN
S7 NaN 0.16 0.00 NaN NaN
S8 NaN 0.15 -1.43 -7.76 NaN

Note: NaN means there is no CMHF occur in certain month simulated by the IMERG,
ERAS5 Land or OBS datasets (CMHF only occur in certain month during the warm

season).



