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Response of enhanced vegetation index (EVI) to climatic factors in
different ecological division of Shanxi Province

WANG Hu-wei, ZHANG Fu-ping, YAN Yu-chao, LEI Sheng-jian
( College of Tourism and Environment , Shaanxi Normal University , Xi’ an, Shaanxi 710062, China)

Abstract: Using the data of MODIS EVI, monthly mean air temperature and precipitation from 27 weather stations
and transpiration from MOD16 during 2000 to 2014, analyzed the vegetation cover change in recent 15 years in Shanxi
Province and its response feature to temperature, precipitation and evapotranspiration. The result showed that: (1) Over-
all the vegetation cover showed an upward trend, the increasing speed was 2.6% *10a~". In the different ecological divi-
sion, the eastern mountain area [ > the central basin [l > the western mountain area IV > the north Shanxi mountain
area | > the west Shanxi loess V . (2) The vegetation cover in Shanxi Province possessed rather large regional differ-
ence. Among them and the EVI in southeast part was obvious higher than the northwest part. The EVI frequency chart
was appeared “unimodal structure” . The most parts of province was showed unchange or increasing trend, the notable area
ratio was 25.95% and the degradation area ratio was 1.04% . (3) The yearly EVI with the precipitation and evapotran-
spiration was assumed positive correlation, negative correlation with the temperature, The monthly EVI with the tempera-
ture and evapotranspiration was showed significantly positive correlation. The correlation between evapotranspiration and
EVI was better than the single factor as precipitation and temperature. Also the precipitation with EVI change was existed
a threshold value. (4) From growing season considered the evapotranspiration with EVI, we can known that from spring
to summer each big ecological region total showed positive correlation and strengthened gradually. In autumn, all other
natural areas were negative correlation except the middle part of the central basin I .
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Table 1  The ecological region division systems in Shanxi Province
LR T X 53 KA K44 B T AR

Temperature band Wet and dry areas The area code and name Vegetation
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‘ rhliy TR X I EjEMiﬁ.E%\ﬁi&,{Eﬂ?ﬁ‘?ﬂ“?ﬁi .I: ‘ By A B
Middle temperate . I The semiarid temperate grassland ecology zonein the hilly
Semiarid areas . . Grassland , farmland
band basin of northern Shanxi
ARFBAAT LI Lt - Fr 62 , W a7 - o) - DA 2 A . \
i_[tij_“ﬂl KRAT I L e B, I Tt i W o] I bR e DA A Qf@\iz[ﬂ\‘%'éiéfufﬁi\%ﬂf'(ﬁu‘l—ﬁ

s
Il The warm temperate band and deciduous forest shrub ecology
zonein the hilly basin of Taihang Mountain

Grassland, farmland, coniferous forest, de-
ciduous broadleaf forest

I I Hh i il - Al A2 X A H
i W il X Il Agricultural ecology zone in the central Basin Farmland
Warm temperate . ) o e U N
band Subhumid areas [V PHE Ly : 35 - I BR S HE VR S IX AN NN NS
IV The aciculiailvae and shrub ecology zone in western hilly of ~ Deciduous broadleaf forest, mixed forest,
Shanxi grassland
VE R AKX il AKH

V' Loess Hills ecology zone in Western Shanxi

Grassland, farmland

TE TR R B KR B AT KRS RR,

Notes: The eco-geographical region were represented by the natural zoning code below.
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Fig.2 The change trend of average EVI for different region from 2000 to 2014 in Shanxi Province
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Table 2 The linear regression equation of Shanxi Province

and five natural regions
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Study Linear regression R
level
area
g4 o B
Shanxi y=0.0045x - 8.5929 0.7048 Highly significant
1 y=0.0026x —4.8591 0.3565 Z:EE .
No significant
I y=0.00365-6.7130 056"
Significant
I} y =0.0036x +0.4030 0.4837 Z:E.%. )
No significant
“ ) L
N y=0.0072x - 13.971 0.9330 Highly significant
V y=0.0065x - 12.772 0.8399° "~ Geal

Highly significant
T BTE0.05 KF EWFE, » x HFE 0.01 KF B RFE, =
* % NAE 0.001 KV AR 3

Notes: * is significant at 0.05 level, * * is very significant at 0.0l

level, * * * is very significant at 0.001 level.
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Fig.3 Spatial variation and frequency distribution chart of multi-year average EVI from 2000 to 2014 in Shanxi Province
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from 2000 to 2014 in Shanxi Province
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Fig.5 The change of yearly precipitation, evapotranspiration and temperature from 2000 to 2014 in Shanxi Province
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Table 3 Change characteristics of EVI in different ecological regions and its correlation coefficients with climate factors

FHEZREL Correlation coefficient

i‘:—j_lioﬁ(‘i lisgﬁiji EVI 5 EVI 5F&7K EVI 5 Z&H{iE EVI and evapotranspiration
zone Average EVI and E\_/I and B4R FE RS "
temperature precipitation Year Spring Summer Autumn
P44 Shanxi 0.415 -0.253 0.523"* 0.502"* 0.308 0.650 -0.218
I 0.349 -0.287 0.373 0.324 0.225 0.752"* - 0.460
II 0.453 -0.057 0.428* 0.461" 0.428" 0.582 -0.069
1 0.432 -0.057 0.290 0.315 0.292 0.564 0.136
v 0.426 -0.039 0.376 0.312 0.144 0.675 -0.355
Y 0.333 -0.154 0.263 0.281 0.263 0.778" * -0.520"

e« AARTE 0.05 K BB, « « fLRFE 0.01 KPR w3,

Notes: * represent significant at 0.05 level,

% % represent very significant at 0.01 level.
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Fig.8 The correlation coefficient chart of multi-year average evapotranspiration with EVI

in each season and different regions of Shanxi Province



