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Fig. 1 Spatial distribution of the main vegetation types over the study area
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Fig.2 Inter-annual variabilities of the yearly frequency of the hydrometeorological extremes

over the Yangtze River basin from 1982 to 2015
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Fig.3 Spatial-temporal pattern of the hydrometeorological extremes over the Yangize River basin from 1982 to 2015
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(3) MRIEM K SR G SR A 25 AR ARARAE S X AEBE G F2 0, Dry- VPD FEAR R K a3 (- 3 (e) ) 1Y
BT, XTI AR REA N A (E 4(a)), FPET VPD & XIWA L T REMEFEH 2L, R H 8
FIIIECKE INEE . Wet- VPD VAR R S 107 LU Wet- VPD X B A 52 M e B A IEAH S (4 (c) ), HD
UL Dry- VPD Fll Wet- VPD (1928 AL ER XA 5 AE 1 ™= A a0 5 R Sl RT S Uk Wet- VPD S5 AH 9 A 1 3%
T ERBUNFI G, A KT A SR, LB L £ AR =, W hiE . FUER R
o IX A, Z B TR, XT3 F oK ik T 2354, Dry- PRE #9251 e 5 XA
BEARZIA Y Dry- VPD FEA—3(, Wet-PRE 34K 2 2K, 1 BL7E LRI Wet- PRE 5 H SR HI#
ARBEIIEADE, EhiE, TWERBGAIE, SRS B o i X KRR A K BRI 2 —,
I, BEE Wet-PRE RS, XTARBE AR A2 WER00  (EL R0 i A K S A7 FIAF B B A DGR 58, i AR ke ik
F VPD ks T R34l fe s B g E K,

(4) AFFRAFE—E R O ARIFFE R % BB K SCR G FAERAE YA R R i 5 30, nl Xt
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4 4 ®

ARSCHRE T Hp ] DXl g 23 0 WA i T UG B R IR B i 4, Ul LRSI A K U 2 S H A B
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Spatial- temporal variabilities of the contrasting hydrometeorological extremes
and the impacts on vegetation growth over the Yangtze River basin*

JIN Jiaxin'?, XIAO Yuanyuan', JIN Junliang’, ZHU Qiuan'?, YONG Bin'*, JI Yingying'

(1. School of Hydrology and Water Resources, Hohai University, Nanjing 210024, China; 2. National Earth System Science
Data Center, National Science & Technology Infrastructure of China, Beijing 100101, China; 3. Yangtze Institute for
Conservation and Development, Nanjing 210098, China; 4. State Key Laboratory of Hydrology- Water
Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract; This research aimed to determine the temporal and spatial variations of the hydrometeorological exiremes,
and their impacts on vegetation across the Yangize River basin (YRB). First, a meteorological reanalysis dataset with
high spatial and temporal resolution from 1982 to 2015 was used to identify and analyze the annual variation trends of
the extreme drought ( Dry-PRE or Dry-VPD) and extreme wetness ( Wet-PRE or Wet-VPD) , based on precipitation
and vapor pressure deficit ( VPD) , respectively. Subsequently, the responses and sensitivities of vegetation growth
(indicated by normalized difference vegetation index, NDVI) to the hydrometeorological extremes were explored. The
results showed that the frequencies of Dry-VPD, Wet-PRE and Dry-PRE generally increased while that of Wet- VPD
decreased during the study period. Particularly, Dry-VPD increased significantly in the upstream and downstream of
the YRB after 1998. The vegetation across the YRB was more sensitive to exireme drought ( mainly with a negative
correlation ) than extreme wetness. Moreover, the vegetation growth in the upstream was sensitive to Dry-VPD, while
that in the midstream and downstream was sensitive to Dry-PRE. To summarize, this study found that extreme drought
was on the rise across YRB. Different from the general notion that precipitation limits vegetation growth, our study

indicates that vegetation in the upper reach of the YRB is more negatively impacted by atmospheric drought.

Key words: hydrometeorological extreme; vapor pressure deficit; drought; wetness; normal difference vegetation

index; Yangtze River basin
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