55 39 &4 3 1] KoOvE RO 2023 45 1
Vol. 39 No. 3 Water Resources Protection May 2023

DOI; 10. 3880/j. issn. 1004 -6933. 2023. 03. 007

FhA LR o IG5 BRI ZA A AR R B

ZEF kBN CESAEEH T E,E R

(1. R EFK SOK GBS TTA B 210098 5 2. KITARI 54 % RATFERE VT H Bi T 210098)

WE . R TFAAELEZHFNR LR MFHKREF ARG LR R, A2 h TE—HK
WAEM AT FIRBOEAR B K R0, 264 R S A SRS B R AT R4 ST A RUOT R K
B A R0 &L, A TR NARE AR (VIC-EPIC ) B M A I | 18 1 £ M An AU SR AT
AR R IE (SR | J:i%/*\ﬂif%;‘ié%‘-#%%{c( SMAPI) Ao V5 4 82 K 35 2 (CWDI) , M2 T Rk k- +
ARV S B B8 226 5 2L (CDSI) , FF 5K A 1981—2020 48 42 i iR BT e T 22
B, $RAM, AT CDSI %mfrmé%*‘%%m%@ 55 78 A 35 ANE 1990—2007 4% F FARX M
0.4 ~0.8 21,82, 9% it 5% %% MK F 4o %, 55 H vk — K% 5 469 SRI,SMAPI 4= CWDI 48
Yo, AR KB AR KRARIT, CDSI LB BT R Bt R R E IR F A AR, TAHREER FHE
AR Fo P AE AR A A

KW 2o FH A5 AR 2B R A MK VIC-EPIC 2R ; 0 it i 3%

HE 5225 . P426. 616 HRHRERG : A XE4HS:1004 - 6933(2023)03 - 0055 - 10

Study of comprehensive drought index based on water deficits of surface, soil, and crop// WU Zhiyong'* ,ZHANG
Jingjie ', CHENG Dandan', FAN Siqi', HE Hai', LI Yuan' (1. College of Hydrology and Water Resources, Hohai
University , Nanjing 210098 , China ; 2. Yangize Institute for Conservation and Development, Nanjing 210098, China)
Abstract: The occurrence and development of regional drought are affected by various water shortage processes such as
surface water, soil water and crop water. The drought index based on a single water shortage process in the past is difficult
to reflect the actual drought. It is of great significance to effectively carry out regional drought monitoring by
comprehensively considering various water shortage processes to construct a comprehensive drought index. Based on the
simulation data of hydrological crop coupling model ( VIC-EPIC), a comprehensive drought index ( CDSI) reflecting the
combined water deficit of surface-soil-crop was constructed by linear weighted integrated standardized runoff index (SRI) ,
soil water content anomaly index (SMAPI) and crop water deficit index (CWDI). The application research was carried out
in Xiangjiang River Basin based on the data from 1981 to 2020. The results showed that the correlation between the drought
characteristic sequence based on CDSI and the drought rate of 35 counties in the basin from 1990 to 2007 was between 0. 4
and 0.8, and 82.9% of them passed the 5% significance level test. Compared with SRI, SMAPI and CWDI, which reflect
a single water deficit, the correlation has been greatly improved. CDSI can better reflect the occurrence and development of
regional actual drought, and can provide effective support for accurate identification and evaluation of large-scale drought.
Key words: comprehensive drought situation index; surface water; soil water; crop water; VIC-EPIC model; Xiangjiang
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LRG TR B I Bl R VIC-EPIC 7K 3CAE:
WIR A AR O R AL A 5 km RS U Y AL L
HEE K MR K FE K ARG . VIC-EPIC 7K 3C
PRI B AR P 32 I T R R AL s
VIC KRR SRR | 5 280800 4 £ & HLRBAR
TR A 1 R B EPIC 1R B8 X 4 A
AR TRV HUR e S K B, RE
AL AT R OK | IR FVE K SR 2 AN K
Sy B2 VIC-EPIC #%0 # g 9 R4 4 44,
S DLSCHR[20-21 ], #8458 Y 4 4K 50 500 o s T
Sl SOOI F AR AR, A4S 1981—2020 4 L K

.57 -



AT A5 GERE IR 4 R E SR T
Reynolds 4544 & 1Y + HERCHE 1, DA R 5 HE 2% K2 4
BR 1 km A SRR S TR A K SCS A6 o
Tk T AT A S RO R AR AR 2
R .

a. WL RRBZE R R T P H R
() JKRPUME( =) 45 8 ASIK 3L Y 2009—2017 4F
(RS2 3 L TR X VIC-EPIC A5 AU 4D 45 B 4T 56
TE,ZE RN 1 R, ARG BRI it i R R A 4D
R AR AT , FEB 43 7K SC ks A5 ) RCR R G
T0.50, i H T TETE A2 0. 81 ; BRI R, | Ay
A3 (R AR R ER ZE R AE 20% Z

b. HIEEIKEBAILER, RN 22 5
1535 2013—2017 4219 3 A 2 TR BE 9 520 38 %
KBRS VIC-EPIC BRI S SR T 50 0IE , 1R 25

AL » 0.20 ~0.40

1 HIIREEKCHREREMBIELER
Table 1 Evaluation results of flow simulation of

hydrological stations in the Xiangjiang River Basin
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Fig.2 Evaluation of simulated and measured soil moisture of each layer in Xiangjiang River Basin
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Table 2 Weight coefficient of single drought index in counties of the Xiangjiang River Basin
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Fig.4 Monthly CDSI index variation of representative counties in the Xiangjiang River Basin from 1981 to 2020
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Fig.5 Spatial distribution of correlation comprehensive

drought index and drought rate in counties
of the Xiangjiang River Basin
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Table 3 Comparison of significant test results between
comprehensive drought index and single drought

index and drought rate
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