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Response of future meteorological and hydrological drought propagation to
climate change in the Yellow River Basin

XIE Lingfeng, YANG Xiaoli, WU Fan, YE Zhoubing, LUO Ding
( College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: To study the changes of drought characteristics in the propagation from meteorological drought to hydrological drought in the
Yellow River Basin in the future, it is urgent to study the characteristics and transmission process of drought, so as to provide guidance
for drought early warning. In this paper, the variable infiltration capacity ( VIC) model was used to simulate the hydrological process of
the Yellow River Basin in the historical period (1961-2014) and the future period (2015-2100) , and the drought intensity propagation
index and the drought duration propagation index were constructed based on the matching of drought events, and the changes of the
drought characteristics propagation in the Yellow River Basin in the future compared with the historical period were analyzed. The
conclusion shows that climate change has shortened the drought propagation time in the Yellow River Basin and in the future scenario,
meteorological drought translation rate and hydrological drought sensitivity are higher than those in the historical period; thus,
meteorological drought is more likely to spread to hydrological drought. The intensity of drought intensity propagation in the future
period will remain basically unchanged, while the intensity of drought duration propagation will decrease significantly in the future.
Key words: meteorological drought; hydrological drought; drought propagation; VIC model; drought characteristics; the Yellow River
Basin
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Fig.1 Sub-basins in the Yellow River Basin and spatial distribution of hydrological stations

1.2 HREE

AJAF B %5 & (variable infiltration capacity , VIC) BV E P8 40 553 G B0 Ps A8 | 358508 . DEM %
P 5K SCEHE . R EIRAE /- HER R 0.25°%0. 25° (45 51k CNOS. | B4 S A S 4L 90k
ARG R o el R AR AL, SRR 1 NEX-GDDP-CMIP6 i 52 i 10 Ui i) 25 U4
#(F 1), NEX-GDDP-CMIP6 K ¥ 4 AL 4f 4 A~ S 1 5%t . SSP126, SSP245  SSP370, SSP585 %% (2015—
2100 4F) o 3K S35 R R Y T SRR S R AR AL, AR SCRE CNOS. 1 B4R (1961—2014 4F) 124
[ 52 BT T 4 A AR SV R AR I (2015—2100 4F) o MEHEE 27 55 [ 0 BL > K24 R A7 ) 2 ]
SPBEEE 1 km (AR RRARO R RGN E Y LAk ARG EARE SOV HE(FAO) JFG— /i HER R
0.25°, DEM ik I8 E Z vk )R 210 R 25w st (http ://www. nede. ac. cn) PR N 30m, 7KL
Kellaok B SRt UK SCAR S, F2 B SR A 10 7K SCo A I 8



12 WK E el (AR RS R ) CURRE

x1 SBEEAKESHERFR
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Fig.2 Average drought propagation time of each river basin under different scenarios
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Fig.3 Meteorological drought translation rate and hydrological drought sensitivity in the Yellow River

Basin under different scenarios
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Fig. 4 Change of temperature and precipitation from historical periods in the Yellow River Basin in future scenarios
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