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(China) Ay A [ DX 358 fili b 28 30 RLEAT R A 7= TR 462, R PML-V2 2 BB AU 5 T
[ [X 35 2000 4F: 2 H 26 H—20204E 12 H 31 H 500 m i) H ZE80R B . 280 f0dE 5 5
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Tab.1 Overview of the study data

L EITEA N 2FR ZSAGPHRR I PR R[] el Biligl i
MSWEP  MSWEP(V2.8) 0.1° d 1979— http://www.gloh20.org/mswep/
LIRS
Rk 7= i
MSWX LR EE s 0.1° d 1979— http://www.gloh20.org/mswx/
PML-V2  HEXIEPML-V2 500 m d 2000—2021  https://DOLorg/10.11888/Terre.
(China)  [lHbZEML S B4 tpdc.272389
G IR
GRACE & Jj A% 1° A 2002—2017  https://developers.google.com/earth-

engine/datasets/catalog/
NASA_GRACE_MASS_GRIDS_LAND

SMC EREER R 5/ Ve 0.05° A 2002—2018  https://DOILorg/10.5281/zenodo.4738556
EEES T 84 K SCul - d 2000—2016  JKICARSE | FEEVI/KHIT LA B2 A
H %k (#5 U s AN

AMEHSLEZE (Jet Propulsion Laborator, JPL) | £ vg B4 K2z M) 58 s (University
of Texas Center for Space Research, UTCSR) #1i 7x H Hb it B #8 /53 (Geo Forschungs
Zentrum Potsdam, GFZ) . A< Cfifi F i) GRACE %4k i) 7K fifh 1 5504 LWE 2 3 55098 4 1Y F
PIME . AR SCR Y 30K 05 R 2002—2018 4 Hf [ 73 40 HER 3K /- B4 (A Fine-
resolution Soil Moisture Dataset for China, SMC) (0.05°. A RJE) & ZEHIETR Tt
SFRE IR S TR R R IR 2 18] B Z2 VR B (RIDCC TR, T BR T A R A% Jeedds L 5 22 2 [
M 255 . ARSCRAMAR TSR A W EK SR, MR SRR sUE tEdE™, it 712
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B 2 H R . fER BRI S— b, AR5 DL BdE S — B 4Bl £ 0.25°
& RN AR S P AT S RUBE . Horbr, FEASIRUEE, o HRR s T AR A 24, 1K
SPHEREE (WNLWE) DL0.25°4% P BRI 7ERSAE BURE, ok e JRi e 1 i A
TIBCEE ) T A 2R b DL R B 2t i 2 ROBER AL R 5, o] LLiE—20 i H
FAFFGE (D235 ) . AR A A B s ol 2 AR &
2.2 RRXHER

ARG X R E 2 ARG B2/ . EL A2 2000 4F DLk H 428 I W8I0 5 a2k 4
1 84 itk , WFFEET B NN K E T B FEBE /N T 5%, KR E R E K EFERS
ZAPAL A e 2 R P AR SCHEPEAY 84 NI A b ) R A 55 T e X A SR T
TR T L RV i SR A T (PR N AR . SR
X AR HR AR bR PO R 3 /s (] la~1d), ssim AR E e ). Hp/hF
1000 km* (i kA 174>, 4F 1000~50000 km* 22 [ A 534>, KT 507 km? (R30I
1440 (Elle)o ASCHE— X E0 ] 738 18504~ 0.25° A% M . [ 2000 4F LA, i
WHRBRREKZ R6~10 a (EI11); TRIE (ZAEVHFEKS ZAEFZEEUL L
{EH) il 0.44~1.18, HPFRIGHKT 0.65 MIBIFHIX, /NF0.65HTFRIX, AT RIS
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Fig. 2 Framework of the study
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PR FEME . BRI 22 2~5 S Sgnall, 2 TR S A g K SRR 5 A v [ 1Y 23 (i)
oy5t, VIR R— R B F R R R B A2 07 R R B 25 () oy a5 . T3 2 R A
¢ TE P38 S P A 24 SR K SRR 5 VR 7E 0.25° A% - 24 skiK SCRE L, 2R FH T BRIA -
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Fig. 3 Scatters of runoff prediction ability of different schemes against those of baseline scheme
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VLR 2, SR 22 . TEIRIE X (AT ARV, RIS 130 XA R
(T7%2) Al IBAR ARSI i (075 1) n R RR . R (s iR
), PR AR E XATROR (F7582) FE2R0msnT LUE TSR KL rg1) mk
TR (Vi (CANMRe VIRE0) , WS A€ HBV B (J55€2) af IBUS AL 40
Dafeik (Orgg ) HErpRRR i, 7o mifshomiol (Ol & A TR s i 7 i)
TERHE 1358 SIMHYD RS (J7%22) A LU FIAE G X ki (D558 1) $ia il
FI.

4 gt IMZERUR 20 (J5%82) H RUJE Xinanjiang BRI 45 itz (6] 43 A, T
FHRECR T 0.65 B IXEON (6, TREHUNT 0.65 ML 6, TRAREREBOC, Bl
W w45, Jr% 2 2950 Xinanjiang H ROEE LRI TE IR 6 DX HUN BE ) S0, HARWEAY
KGE W o BIRZITIRACIRE X BA B R RE , (Hf Bar ik A X E 2 HA R ks
JE, PR3 6 BT T X A UK SOOI, R BB R ARk AR (K13).
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Fig. 4 The KGE, of scheme 2 using Xinanjiang hydrological model
32 AEIERMEREKIEETR *2 ARAFRBERFENEEKGE,)L R
i Rimee AXTEE Tab.2 Summary of runoff prediction ability (KGE,)
%% 2 {I: E‘ T Z; ﬁ@@ﬁ*ﬁ$%7k using different schemes
SCHEJ % (5% 2~5) 1 H AR B JE2 RS A RS
WAESy, Jop ok AORRISN, R AT 0% o 0m 06 o 07

?}ﬁ:h]ﬁ B@%ﬁ Mﬁ%@zrﬂj Xj‘ H_’,}EE Fi(l 0.13+£2.01 0.07+2.46  -0.01+4.48 -0.03+3.37
*ﬁMET?"]H@ (7‘5‘%2 0,13:|:2,01) 7J( e HEEEE R bR
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ORI TR FH ET AR (7R 3. 0.07+2.46) ARGEHIMAE 11, MAKE, fn
ABHOKEGE (5E4: -0.012448 FI%S: -0.03£3.37) FEAR#E—L4ETH L 3 1R
T e

B RRESIEHE— 2L A A s . A K SCERAY, AR ORTE] 48 B AR I TR A
(KGE,) L3 (F£3) M E2S5TEAR S, ARSAIAY H 2R 4551 (K5).,

HR3FIE S HI, FEASI B UK SRR (54 2) M BRAHR (%3) I
W AR ARG R . FE R TTR, FERHHBVA AR 2T HE3, HAESERE
3RYEEAE EAREIET, R AREIN T Z 3 MINGE ) s 7E2KHH SIMHYD Fl Xinanjiang 152
RIRF T 222, B4, FHERSIFRIEE T E 3R IIAE S, 7EMES AR TR, R
Xinanjiang BAUN, J7 R 20T 3R I GE D15 28 i, SRIDHBV AU, 745
MFHE3, MRAHHAMBIR | rEe, Ykt — A S ET 29K SRR 77 7 ) e
To TERITTRIR, TR 2AES KRR T IS 3, M54, SHETE 3 WAL LRET
THRIRBINGE S . AEERREL, AR R 2 R HBV MISIMHYD BHE T %3, H.KGE
PSREAR s 175 %8 2 R A Xinanjiang B 76 5843 T S8R L 58 3 48 3t 70 6 ) 459 21 K e 12
Tt, B KGE e RAGAF LR . [REH, I A 3K ShA R 6] 7 48 3 42 i i g 1 42 7+
AR, FIFEHL, ZEAH0RE (K3) KA, 78553 MR A 30K EdE LWE (5%
4) B SMC (F7Z5) Z4%It, HBV Fl SIMHYD AR 7 T fE ) 76 7838 /T mke 7 28 3
BT HED (] FsEmms o 24 5 R S KGE, R T 0.5, XTIl %63 1Y
KGEy/NF 0.5, XSyl Ae i i s 01, UL AE R 3 518 s Toikik), HESS
SMC I B B = AOHS B 3 Xinanjiang ZEMIA LWE 1 SMC Ji,  KHER/: 1 BA2 7 FU E 41 91
RAFEN A G etk

£3 REHRERFREA B RRA SRR B2 RN (KCGE)T &

Tab.3 Summary of runoff prediction ability (KGE,) using different hydrological models in different basins

T VES HBV SIMHYD Xinanjiang
IRV HE?2 0.29+0.52 0.09+0.53 0.14+0.61
LE X 0.06+0.21 0.29+0.38 0.34+0.55
EL) —0.03+0.2 -0.05+0.22 0.21+0.9
FES 0.12+0.26 0.14+0.41 0.19+1.11
S AT L EY 0.19+0.26 0.12+0.19 0.2+0.17
FHE3 0.2240.25 0.12+0.24 -0.05+£0.24
kL 0.13£0.17 0.02+0.3 0.02+0.22
HES 0.28+0.24 0.01£0.26 0.09+0.19
KT ik VE Y 0.22+0.13 0.42+0.28 0.58+0.14
VE % 0.12+0.23 0.4+0.37 0.48+0.18
VET! 0.08+0.16 0+0.16 0.36+0.21
VE N 0.05+0.19 0.4+0.36 0.37+0.2
BT JE2 -0.11£1.29 -1.69+3.95 -0.01£1.11
T3 -0.17+2.02 ~2.04+4.66 0.05+1.7
EX -0.05+1.16 -0.82+6.15 -0.72+8.95
FES -0.16+2.15 -1.7+3.84 -1.17+6.41

T R o B bR 22
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Fig. 5 Model performance of remote sensing data based hydrological model calibration at different basins
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Potential of using remote sensing product
to calibrate hydrological models

ZHANG Yonggiang', HUANG Qi"?, LIU Changming', YANG Yonghui’
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: The prediction and estimation of surface runoff are core research topics in hydrology
and geography, with important implications for water resource management and planning.
Traditional research relies on measured surface runoff for model calibration and parameter
transfer to predict runoff in ungauged basins. However, when measured runoff is scarce or
disturbed by strong human activities (such as dam regulation), the ability of parameter transfer
is limited, resulting in insufficient runoff prediction capacity. Remote sensing data, with its
spatial and temporal continuity, and without being restricted by the observation time series of
surface runoff, provides a new approach for runoff prediction. This article explores the method
of calibrating hydrological models with remote sensing data in 84 basins in China. Different
combinations of remote sensing evapotranspiration, water storage, and soil water data were
used to evaluate the potential of predicting runoff by calibrating the hydrological models
directly. The results showed that the new method of constraining hydrological models based on
grid- based evapotranspiration data with bias correction has great potential for application in
both arid and humid areas of China. Grid-based model constraint has a more obvious advantage
over lumped model constraint, and multiple hydrological models should be used to enhance the
application potential of this method in different basins. The runoff prediction capability and
application potential of this method have spatial variability and should be tailored to local
conditions to effectively leverage the advantages of remote sensing data.

Keywords: ungauged basin; runoff prediction; PML- V2; remote sensing data; evapotranspiration;
water storage; soil moisture



