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Fig. 1 Topography and water system map of Ganjiang River basin
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Table 2 Parameters of each module of the HBV hydrological model and the meaning of the parameters

B TR SR/ Hpi X B AR SR B X
il T R T,/C 1o 3 2 Ko/d HEARWIHIE R AL
Lp/mm TR AR UK B K,/d Erh iRk R
‘ ‘ W
R F¢/mm - [B] 45K Ky/d HEAR R AR AL
B Wk 3 2 TR % Pyye/ (mm/d) BB




5 4 3 LhRkME, A5 AURAZAEXT HBV K SCRERY SRR FIAN I E 1 52 ) 559

2.2 it Morris SRS #T 7% £3 HBERILS
Morris 432K 5 P [ 7 RV ™ ) — o5 T 76 6 0 4 S Table 3 Classification of sensitivity levels
SIME | B R AR A S B AR (SR 1, e — 5 BUREEAT
ASEAE R X I N BENLIE SN, ST S sh% B bR R 0=5<0.05 A
S, BT Morris 4328807 VR R T4 2 B0 LA A 2 26 K M0, 4% 22K 0.05<5<0.20 frefes
P BB TS T BI04 4 0 2 500 U B 45 50 (S) . SR A Lenhart 0.20=5<1.00 g
424 1 Knighton 252 1 43 O BUBE A 55628, 156 3 P, $>1.00 P
= (Yi+] _Yi)/YO (1)
l (PM_P,')/(H_I)
S = LX;Si (2)

K. S, WA i s T AT IS EUREE SR 5L, Y, MY, o3 B RER RA + 1 EE TR Y, SR
EJEITEEEROIGE, P, M P, R A + 1 IR B S BUE AT TRl L, o MBS LT
L
2.3 Monte-Carlo FEHELIZE N SHAHEN

BT Monte- Carlo ¥ S AL S BUANI & Y& — B TIPAL SR S 80 2 5 i S th 25 SRR e Y i, W]
DL Al i K SRR v SR 5 2= W AR LM R A8 B A AR RS SR R BA E 1, R it 4 T i A A S %k
A EPETTRRIEAL . AR SCoHr HBV K SCHE A Y 8 AN SR, 76 AR5 X 18] P ] Monte- Carlo SRAEVEBEAL
I 1000 HSHGHATEG, JFLL 97. 5% BAF X kG, A4S B RAH 1 .

Z (o) = Xageiy )
U, = (3)
;(mﬂ—nﬂ
U;

>
b U MRS 5 R B TRARSEE; x, ., M g, 20005 @ A S ShE ¢ 20 o
97.5% BEXEM . T, m'/s; vy, Fy, 530 R A SEAL S « 20 % 1 97. 5% EAR KR I
TH, m'/s; B RSN BN SH0T R AR AR AN T
2.4 ERRREMEITHENTTE

FKHNH R RE(E) . Kling-Gupta REL(E ) FAHXT 22 (D) 3 ASGEiHH8Fr X0 42 i A BB B2 1E
V. E Ml E Rt fb i geitit, FORBE AR MBIIRCR ; D F R A DR I 5 S0 A28 S 1) 3 1
2o B EGBIZIR 1, DR 0, BRI GT

3 APR5I®

B, =

(4)

1
w®

3.1 HEERAMWIER AR SSP [Ex= TR

R KA S Ve b DX AR i ) R BRI, X SR i e e e MR L K AR R A A B I
e, 12 #5538 TR BRI (CNRM, IPSL, MRI) ASKE I Z4F H oK =484k, AT LUE 1A [R] B
FIRE K22 5 3, MRI(SSP245 . SSP460) Fll CNRM R SK AR ACK 1 £ . Horp 6 [ K 834 08 88 3 50%
MRI-SSP126 A Ff/K &5 Py s B LR 5 TPSL BRI 119 B K R St I 4 g s Bk 08/ 3k 10% . 3 Pk



560 KoBoE Bk R 535 %

500 -
v - S
——CNRM-SSP126
- - -CNRM-SSP245
4001 — —CNRM-SSP460
———IPSL-SSP126
- - -IPSL-SSP245
i — —IPSL-SSP460
é Al ——MRI-SSP126
1 - - -MRI-SSP245
k9 A — —MRI-SSP460
¥ 00}
1004 u Ly
e W AR
(2015—20204F) = (2021—20604F) z (2061—21004F) :
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |

123456789101112123 4567 89101112123 4567 8 9101112
A

P2 Dy S S S AN TR AR A TE 5 9 24 A - REK LA

Fig.2 Comparison of measured and corrected multi-year average monthly rainfall from different sources during the historical period
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Fig.3 Changes in multi-year monthly average water balance components and multi- year average temperature over different

periods under three SSP scenarios for each data source
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Fig.4 Model calibration results and comparison of simulated monthly average runoff depths for three SSP scenarios

during the historical period
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Fig.5 Dynamics of sensitivity indices (S;) of typical parameters (F., K,, K, and 8) with parameter values
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Impact of climate change on the sensitivity and uncertainty of
HBYV hydrologic model parameters *
MA Qiumei', GUI Xu', XIONG Lihua®, SONG Wenjie>*, LI Jiging'
(1. School of Water Resources and Hydropower Engineering, North China Electric Power University, Beijing 102206, China;
2. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;
3. Institute of Geographical Sciences and Resources, Chinese Academy of Sciences, Beijing 100101, China; 4. College of
Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Elucidating the impact of climate change on watershed hydrological model parameters is a fundamental
scientific issue for analyzing parameter transferability and estimating future water balance components. Based on
meteorological data from three global climate models ( CNRM, IPSL and MRI) under the CMIP6 framework, the
HBV hydrological model was used to simulate monthly runoff changes in the Ganjiang River basin from 2015 to 2100.
The sensitivity and uncertainty of typical parameters controlling runoff simulation processes under climate change were
quantified and evaluated. The major findings of this research are as follows: (I In scenarios where future
precipitation either increases or decreases, the sensitivity of model parameters is generally higher relative to the stable
precipitation scenario, with the soil module parameters ( which calculate soil evapotranspiration and water content )
being most sensitive. (2 The amount and intra- annual distribution of precipitation could influence parameters’
sensitivity. (3 If future climate change would significantly alter the proportions of runoff components (fast and slow
flow) , particularly under future scenarios of increased precipitation, more attention should be paid to the response

module parameters.
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