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Fig.1 Digital elevation model (A) and vegetation types and meteorological station distribution(B)
of the Huaihe River Ecological Economic Belt
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Fig.5 Variation degrees of CUE(A) and WUE(B) in the Huaihe River Ecological Economic Belt from 2000 to 2020
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Fig.6 Spatial distribution of Hurst exponents and future trend classification of vegetation CUE and

WUE in the Huaihe River Ecological Economic Belt

* 2 HurstiBHAIFEMELST

Table 2 Hurst exponent sustainability analysis

Sen Hurst K5 7] Development direction AAARL#aH Future change trend
(0.65,1) R FELEEIR L Strong persistent degradation
<—0.000 5 FF&EiR 1k Continuous degradation
(0.5,0.65] FFFEE R fE Weak persistent degradation
(0,0.35] i R HEEE AR RSB JFEEPERE Strong anti-persisent improvement
=0.000 5 Improvement in the past but degrada-
(0.35,0.5] tion in the future S SRS i3S Weak anti-persistent improvement
(0.35,0.5] o AR AR SRR B SRR 1L Weak anti-persistent degradation
<<—0.000 5 Degradation in the past but improve-
(0,0.35] ment in the future R FEER L Strong anti-persistent degradation
(0.5,0.65] FIHRSEPEME Weak persistent improvement
=0.000 5 FF2E3% Continuous improvement
(0.65,1) SR RFEEPERE Strong persistent improvement

[—0.000 5,0.000 5)

FEAARAE Nearly stable

FEAARAE No obvious change

TE : Hurst 885010 20 M AH BTS2 08 I 8] 3 S SRR AR (K R0 73R Sen R 35T TR AE I s AR TT 1), — 5 454 T Tkl R ok &

% Note: The classification of the Hurst exponent follows criteria reported in previous studies for characterizing the persistence of time

series. Sen’s slope is used to represent the direction of historical change, and the combination of the two methods can be applied to infer future

development trends

29]



PRI 25 T AR 252 el RS RIR R AR I 22 A8 A S S [R5 43 B

111

A

[ v - ek

y=0.02111x-26.88898
R’=0.0743

........................................ i

170

1=0.06537x-56.66 760

R’=0.00 141

H#Ji/°C Annual mean temperature
AEEI /K B/ em Annual precipitation

14.81

L L L L L L L L L 50
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
AEA)y Year

H ¥ H Bt #/h

- H MR A LR

{030
£ 8 y=-6.2218x+6.5944 \
- R'=1.99537 .
£ sef 029 3
3 z
:
£ 5.41m B
I A - AN i A \}a\1 028 =
£ T
g
g {027 &
= y=-8.63873x+0.45228 3
£ R’=0.003 1

40.26

4.6 L L L L L L L L L
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Ay Year

AR KR FABAGEAE Trend characteristics of temperature and precipitation; B : H W8 %1, + 368 )% #4 #454F Trend characteristics of

sunshine duration and soil moisture.

7 2000—2020 FHEMESEFHFIRENEBFHE
Fig.7 Trends of climate change in Huaihe River Ecological Economic Belt from 2000 to 2020
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Fig.8 Partial correlation and significance analysis between vegetation CUE , WUE and temperature/precipitation in
the Huaihe River Ecological Economic Belt from 2000 to 2020
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Fig.9 Partial correlation and significance analysis between vegetation CUE , WUE and sunshine duration/
soil moisture in the Huaihe River Ecological Economic Belt from 2000 to 2020
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Spatiotemporal evolution and driving factors of vegetation carbon-
water use efficiency in Huaihe River Ecological Economic Belt

YAO Xiamei', LI Huizhu', LU Yaohan',OU Chun®, YAO Xiaojie',JI Fengquan'

1.School of Architecture and Planning , Anhui Jianzhu University , Hefei 230601, China;
2.College of Biology and Food Engineering , Fuyang Normal University , Fuyang 236037 , China

Abstract Studying the spatiotemporal dynamics of vegetation carbon-water use efficiency and their re-
sponses to climatic factors in the context of the “dual-carbon” strategy is essential to enhance the sequestra-
tion capacity of carbon in ecosystem. The Google Earth Engine (GEE) platform was used in combination
with trend analysis, coefficient of variation, rescaled range (R/S) analysis, and partial correlation methods
to investigate the spatiotemporal evolution of vegetation carbon use efficiency (CUE ) and water use efficien-
cy (WUE) in the Huaihe River Ecological Economic Belt and the mechanisms of their responses to climate
based on MODIS remote-sensing data from 2000 to 2020. The results showed that the multi-year mean
value of CUE and WUE in the areas studied was 0. 51 and 0.75 g/(m?+mm). CUE exhibited a fluctuat-
ing downward trend, whereas WUE showed a fluctuating upward trend. Spatially, CUE displayed a pat-
tern of higher value in the east and lower value in the west, while the high-value areas of WUE largely co-
incided with those of CUE, and low-value areas were mainly distributed in the central-northern and central-
southern regions. The proportion of areas improved by WUE (32.91% ) was significantly higher than that
of CUE (13.87% ). R/S analysis predicts that 63.41% of regional CUE will show a positive trend of de-
velopment in the future, while the proportion of areas with favorable development of WUE will be
36.43%. The CUE was negatively correlated with the air temperature and sunshine duration but positively
correlated with the precipitation and moisture in soil, whereas the WUE was positively correlated with the
air temperature and negatively correlated with the precipitation, sunshine duration, and moisture in soil. It
is indicated that there is significant spatial heterogeneity in the effects of precipitation and temperature.

Keywords carbon use efficiency (CUE) ; water use efficiency (WUE) ; response to climate ; spatio-

temporal evolution; ecological transition zone ; Huaihe River Eco-economic Belt
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