Supplementary

Table S1. Statistical metrics used for evaluating multiple precipitation products.

Functions Unit Description
CC = —2t=1Pot=Po)(Ps—Py) @) P, is the satellite precipitation in time step t
\/Zi‘zl(Pa,z—P_o)Z\/Zl‘zl(Po,z—P_.,)z / P,. isthe observation precipitation in time step t
RMSE — J % S (Por — Psy) mm  n is the total number of days in the evaluation period
()
Bias = 2=1PsPor) / P, = % t=1Pst » Po =% t=1Pot
t=1Po
)
POD = H/(H + M) / H is the observed precipitation correctly detected
(10)
FAR =F/(F + H) / M is the observed precipitation not detected
(11)
CSI=H/(F+H+M) /. F is the precipitation detected but not observed

(12)

Table S2. Calibration parameter and their intervals (N: nontransformed mode and T: transformed

mode).
Binf(N/A) Ds(fraction) Dsmax(mm/day) Ws(fraction) D1(m) D2(m) D3(m)
(0-0.4) (0-1) (0-30) (0-1) (0.05-0.25)  (0.25-2.5)  (0.25-2.5)
N T N T N T N T N T N T N T

CPC 038 012 025 031 4.9 622 0.001 053 016 011 217 105 08 1.04

CDR 033 0.007 071 0.017 17.99 8.06  0.007 044 0.05 010 072 061 071 035

((::]C:)SR_ 027 0.016 0.62 033 15.69 1476  0.002 029 005 014 051 118 074 171

CCS 037 032 067 046 22.58 16.65 03 026 007 011 020 142 09 114

PDIR 011 016 086 0.29 18.32 2.48 056 036 0.15 012 198 225 098 0.44
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Figure S1. Distribution of PERSIANN family precipitation datasets” performance against CPC
according to Exce (rows 1 to 3 = daily, summer, and winter, respectively) and CSI (row 4 to 6 =
daily, summer and winter, respectively). CDR, CCS-CDR, PDIR, and CCS: columns 1 to 5.
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Figure S2. Scatter plots of daily streamflow generated from CPC and the PERSIANN family. The
horizontal axis is observation discharge (m3/s), and the vertical axis is simulated discharge (m?/s).
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Figure S3. Scatter plots of transformed daily streamflow generated from CPC and the PERSIANN
family. The horizontal axis is observation discharge (m?%s), and the vertical axis is simulated
discharge (m?s).
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Figure S4. Scatter plots of monthly streamflow for the general (column 1 and 2) and transformed
(column 3 and 4) datasets generated from CPC and the PERSIANN family. The horizontal axis is
observation discharge, and the vertical axis is simulated discharge.



cc map: cPC

KGE map: CPC

RMSE map: CPC

BIAS map: CPC

S/ [
" ) _\\
=
o »2 \
o 1§
w f
05 = ' «\\
] e F H . < o0
] ' A
20
o
. {
S
-
(
sad N
) . 2 ) N
" s o e e e
L orgman Longtuse Lot

©C map: cCS_COR

RMSE map: CCS_CDR

BIAS map: CCS_COR

~— \ o
o
o
-
\ -
3 3 3 %
§ ki . & E
- :
s § \
o \ o B
S
< o1 N ..
. - .
C (
R N
- = i ~D & o
= ) P e s o s
Lonarntn s Lonarude Lonatuce

RMSE map: CCS_CDR

BIAS map: COR

7 .7 \ o
N\ - 5 .
Iy "}/ - o1 w2 € ‘
. s \ .
os
- \ -
N . .
é \;xl) \\\ o 3 Q o i h
— - 5 . . 0z
we o2 sue o o
o1 o 0%
s s .

KGE map: PDIR

T <
Q. H \ o
b
o 1 | Wi
1 . . 1 A
- 2 2 3 oe
k] o 3 2 .
. ] 1\\._/ \\
o ""i A 0z
o B
<
on se4 i
buteted 1232 a0 aze
v Lontuce

cc map: ccs

KGE map: cCS.

RMSE map: cCS.

BIAS map: cCS.

<
\ w o
s
/ ;
{
AN I
\
N
~ 3 w
S \_ |
e L an
¢ "
. A |

Figure S5. CC, Exce, RMSE, and Bias (columns 1 to 4) for CPC, CCS-CDR, CDR, PDIR, and CCS
(rows 1 to 5), over the Russian River catchment for ET simulation.
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Figure S6. CC, Exce, RMSE, and Bias (column 1 to 4) for CPC-T, CCS-CDR-T, CDR-T, PDIR-T, and
CCS-T (rows 1 to 5) over the Russian River catchment for ET simulation.
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Figure S7. CC, Exce, RMSE, and Bias (columns 1 to 4) for CPC, CCS-CDR, CDR, PDIR, and CCS
(rows 1 to 5) over the Russian River catchment for soil moisture simulation.
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Figure S8. CC, Exce, RMSE, and Bias (columns 1 to 4) for CPC-T, CCS-CDR-T, CDR-T, PDIR-T,
and CCS-T (rows 1 to 5) over the Russian River catchment for soil moisture simulation.
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