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Delayed response and restoration assessment of ecological water use efficiency in the Yangtze River Basin under
flash drought stress//Wu Chuanhao'*, Lu Jiabao’, Gong Zhengjie', Xu Kai’, Zhang Yuefen®, Tian Jiyang®, Li
Qiongfang'* | Wang Wenpeng’( 1. State Key Laboratory of Water Disaster Prevention, Hohai University; 2. Yangtze Institute
for Conservation and Development, Hohai University; 3. College of Environment and Climate, Jinan University; 4. College
of Life Science and Technology, Jinan University; 5. School of Biological and Environmental Engineering, Guiyang
University ; 6. State Key Laboratory of Water Cycle and Water Security, China Institute of Water Resources and Hydropower
Research; 1. College of Hydrology and Water Resources, Hohai University)

Abstract; Based on multi-source data and using water use efficiency ( WUE) as a key indicator of carbon absorption
efficiency in vegetation ecosystems, a quantitative identification framework for WUE response and recovery under flash
drought stress was constructed using methods such as coincidence analysis and machine learning. The spatial distribution
pattern of WUE decline time and recovery time under flash drought stress during the growing season ( April to September)
in the Yangtze River Basin from 1982 to 2019 was evaluated, and the meteorological driving mechanism of WUE changes
during the development of flash drought was quantitatively analyzed. The results indicate that the lag time of WUE response
to flash drought in most areas of the Yangtze River Basin is within 1 pentad, and the sensitive areas of response are mainly
distributed in the central and southeastern parts of the Yangize River Basin. The recovery time of WUE in most areas of the
Yangtze River Basin under flash drought stress is 1. 5~3. 5 pentads, with longer decline time and recovery time of WUE in the
upper reaches of the Yangtze River. The evapotranspiration has the greatest impact on WUE during the flash drought outbreak
stage, and there are significant differences in the response of WUE to meteorological factors among different types of
vegetation during the flash drought recovery stage. Among them, shortwave radiation, precipitation, and evapotranspiration
are the main controlling factors for WUE changes in forests, cultivated land, and grasslands, respectively.
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Fig.1 Land-cover types of the Yangtze River Basin
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Fig.2 Decline time and recovery time identification method of WUE under flash drought stress
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Fig.5 Spatial distribution of WUE decline time and recovery time in the Yangtze River Basin under flash drought stress

So 60 B 30 30 B A R 0 ML X Y WU K 52 s i) A
W, FESH TR R A L,
3.3 BEARMENISIRELNE

XF WUE (GPP | LRI FEoK i AHXHREE X
S KW 8 =R e 0, A R & 1T = L1
AR AR AT 0T | A5 2 B R AR AR HR bR S A
(FEPREIH 22 245 - FEBR LAAR i 22 ) AR TR B
R AR, mFE 1AL, WUE M -3 3 ¢ Bk
R TE ¢ I e—1 B 67050 5 A ¢ B e+ 1 58T [l O
SE SRR, +3 BPEEE 0, GPP M -3 % ¢-1
G2 L Th o BPEREE N S SR B e+2 BT MIE SR
J&i, T e+3 BRI 0, FRKEM -3 2 -1 i
BGRB8, N =1 2 e+ 1 i [ 74k 3
WA, N r+1 B 0+3 BEEE FRFE U8 HAEr 0, %
IR AR A SR Bl T 4 e B Y AR Mk, £ 8 A
=3 B ¢ KL TR (PRSI ) o A U5, M ¢
) 1+3 208 MITHEA A BB IE S5, BEE MoK E 1)
A AR B A 2 AR N =3 3 ¢ AR
REtadh v BRI 2R IE S W, Z R N REBIET 0,
KGEM =3 B =1 ETFRIE(E, 5 2] +1 B
BERSHE, Z A T B TR R RS,
SR IR =3 B 0 BT, R R E
S5 RS R SRR BEJS N ¢ B e+ 1 R RE,
HE2E 0, 25 M t+1 B 0+3 Pk [ 0 D4 5

=3 B =1 finEE b A, TR R, R R
RS il 45

(b) WUEWKE sf1a]

®1 REREMBHERTEE

Table 1 Abnormal values of indexes before and after flash drought
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