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Abstract; Surface ecology and hydrothermal distribution are significantly affected by the “corridor-barrier” function in the
Red River Basin. This study investigated spatiotemporal trends in the enhanced vegetation index ( EVI) and the driving
force of its effect from 2000 to 2014 in the Red River Basin. Especially, the response of climatic factors based on the
MODIS EVI, combined with the vegetation map, meteorological data, as well as topographic data, were investigated and a
trend line and correlation analysis were used. The results showed that; (1) from 2000 to 2014, the Red River Basin EVI
showed a declining fluctuating trend, with an annual change rate of —0.15%, with clear spatial heterogeneity. The
decreasing area mainly occurred in central Lvchun County and southwest Jinping County, while the increasing area was
concentrated in Mojiang County, Wenshan County, the midlands of Malipo, southern Guangnan-Funing County, Yuanjiang-
Honghe County, and the southwest of the Tengtiao River. (2) The analysis between the EVI in the growing season and four
different time series of climatic factors ( monthly mean air temperature and monthly precipitation) showed that the EVI was
positively correlated with contemporaneous air temperature. An evident delayed response of EVI to precipitation was
observed, accounting for approximately 1 month. (3) Correlation analysis indicated that, in general, EVI was positively
correlated with precipitation and negatively correlated with air temperature during the growing season. At the 0.05 level of
significance, analysis of the effect of driving factors on EVI showed that about 3.11% of the study area was impacted by
climatic driving factors, whereby 1.26, 0.46, and 1.39% of the area was impacted by air temperature ( negative driving
effect) , precipitation ( mainly positive driving effect), and air temperature and precipitation combined, respectively.

However, the EVI was affected by non-climatic driving factors in most areas.
Key Words; EVI; climate change; driving forces; Red River Basin
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Fig.1 The terrain and meteorological stations of Red River Basin
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Table 1 The mean EVI during growing season in Red River Basin from 2000 to 2014

Y Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
EVI #4{H Mean value of EVI 0.482 0.506 0.531 0.514 0.519 0.498 0.528 0.515 0.538 0.527 0.488 0.501 0.476 0.492 0.486
#aF I FE The trend equation y=-0.0015x+0.5186; R=0.336
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Fig.2  The spatial distribution of mean EVI (a) and annual variability EVI (b) during growing season in Red River Basin from 2000

to 2014
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Table 2 The relational analysis between growing season EVI( May-September ) and climatic factors ( the monthly mean air temperature and the

monthly cumulative precipitation) of different time series in Red River Basin

LEPSES ¢ 2H—6H 3—7H 4 H—8H 5H—9H
The correlation coefficient February—June March—July OApril—August May—September
A BFUE /K8 Monthly cumulative precipitation 0.596814 0.602267 0.607277 0.59888
H 4453 Monthly mean air temperature -0.427445 -0.47234 -0.505674 -0.51766
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Fig.3  The monthly mean air temperature (a) and the monthly cumulative precipitation (b) of growing season in Red River Basin from

2000 to 2014
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Fig.4 The spatial distribution of partial correlations between EVI and temperature (a) ,as well as precipitation(b) in Red River Basin

from 2000 to 2014
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Table 3 The regionalization rules of driving force for dynamic change of EVI

B EVI B LIRS A T ¥ X HEN Rules
EVI changes driving factors F T, Tp R
S T Climate factors [T+P]" F>F,=0.05 lt]>t,=0.05 lt1>t,=0.05
T* F>F,=0.05 lt1>t,=0.05 rp>0
T F>F,=0.05 It1>t,=0.05 rp<0
P* F>F,=0.05 lt1>t,=0.05 rp>0
P F>F,=0.05 It1>t,=0.05 rp<0
[T+P] F>F,=0.05 ltl <1,=0.05 It <t,=0.05
FES 4% K F Non-climate factors NC F<F,=0.05

F: EVI 55 BKEMEHN F B EERKE F-Test significance of the multiple correlations between EVI and temperature-precipitation; Ty : EVI
S5 EN ¢ BE PRI T-Test significance of the partial correlations between EVI and air temperature; Tp: EVI SEEKMmRAHICH ¢ 532 MR
T-Test significance of the partial correlations between EVI and precipitation; R: EVI 5 (r,)  FEK ( r,) 119 i #H & 2R $X The Partial correlation
coefficient between EVI and air temperature (r,) or precipitation (r,); [ T+P] #. KR /K IR 5l Change driven by air temperature and precipitation
strongly; T*: Il IESK3) Change driven by air temperature positively; T~ : T 51 %K 3} Change driven by air temperature negatively; P* . 7K A 1E
3R 5 Change driven by precipitation positively; P~ ; 7K A 13X 5] Change driven by precipitation negatively; [ T+P] ; S IR#/K 559K 5 Change driven by

air temperature and precipitation weakly; NC: EZ MUK Z) Change driven by non-climate

>z

0 40 80km
EVISAR-FEK B ¢ R 3L EVIZALIN ) 7 43 X

== 0—0.13 =3 0.51—0.53 SR, BOKIRBRZ)  wem PRk IERRZD
== 0.13—025 == 0.63—0.76 . SGE. BoOKEIIRED mm MoK SR
mm 025—038 = 0.76—0.89 . SR IERK S IR Z)
== 0.38—0.51 IRAAIRE

5 LIRS 2000—2014 FHEHEKF EVI 5RB-BKHNEBEX R (a) F1 EVI ZHEF HHFEX(b)
Fig.5 The spatial distribution of multiple correlation between EVI and air temperature-precipitation (a) and EVI driving factors (b) in

Red River Basin from 2000 to 2014
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