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Fig. 1 Spatial distribution of vegetation cover and administrative regions in China
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nx i(i x NDVI,) - iiiNDVli

n Xiiz - zn“i
K. slope A ZENDVI S AR A B — ook PE RN 5 BR A ARR ;i Al AR &
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233 SLERAKREDW R Z TSR 22501 5 bt 78 23 2 A0 AR {0 X 1%
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ND VI, f AL AT PRI A 3 20 730 7
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Wl fedt (R1). Mok, Mm%t EA:
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TR AZET BX R K NDVIZZ
ARBIAFXT BTHR A

IS5 4R (107 a™)
Tab. 1 Classification of the impacts of climatic change
and human activities on vegetation restoration (10~ a™)
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-2.0~1.0 EREE ]
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1.0~2.0 R et
=20 Al i

e ARSI B N AR K ZENDVIAEfL
#aB Bl slope(NDVIee) 8%, slope(NDVI) o
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F2 HEHWNDVIZLHEERHERER TR ITE A %

Tab. 2 Identification criterion and contribution calculation of the drivers of NDVI change

) IR 5k R 2 B Sl 4 e IR 5 K 25 B BEHR R (%)
slope(NDVI.)* KSR ; - y— ( ———
slope(NDVIcc) slope(NDVI)* Bk NS
slope(NDVI..) slope(NDVI,,)
CC & HA >0 >0 slope(NDVI,) slope(NDV,.)
>0 cc >0 <0 100 0
HA <0 >0 0 100
slope(NDV1I..) slope(NDV1,,)
CC & HA <0 <0 slope(NDVI,) slope(NDVI,)
<0 cC <0 >0 100 0
HA >0 <0 0 100

ooy PRSI TR B 1 AR K NDVDWIIN I a3 | B8 F oo lE e Hr i A= K 22 ND VI THE R 3R DL
JAERZENDVIEEE R, i, F a5 TR e (R AZSE S T (194 K 2 NDVI Ak s,

0.52
3

0.51 Q
3.1 HE# NDVI B 225045 4E §

1982—2015 4 1 [ X B ¥ 4 K
NDVI i she sy, Hrp7E 1982—1990 §0.49
45 LA K 2000—2015 4F NDVI % {4 38 i1 45

0.50

AT
He, WifE 1991—1999 4E M fnste (F2), % P & 1=0.00086x—1.2288
TEWFTER B, P K ECFE K ENDVE 0471 R0%% F.0

78 AL T FELZE 0.465~0.510 2Z [a] , fe /Nl >
FAE AT B FAE 1982 F1 2013 4F, SR -, 1982 1987 1992 1997 2002 2007 2012

19822015 4F-H1[H A . 2 NDVI - R R

$70.86x107 a (p <0.01), FKWIPEKE F2 198220154 dE4: KT NDVI4ERREL

IVJ{/EK% Eﬁ . Fig. 2 Interannual variation of growing season NDVI
lg 3 il%[;ﬂ , 1982—2015 ﬁz ,:P /;-EJL/(%% in China during 1982-2015
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0 a'YERIN,

TR TP E 32 DR RATEIX P, AT 31 HBIX A 2 K Z2 NDVIZEWT ST I B PN S 4
hase, AL BT AERK ENDVI 2 E/NER, BHEEH-033x107 a' (K3), EKFE
NDVI SR E K 1LPE (slope = 2.71x107° a™'), HIR NPV (slope = 2.24x107 a™'),
FUCHER (slope = 2.16x107 a™'); £ KZENDVIBGINAHAS A 3 N HBIX 43 5] 4 VU . 354k
FIEIRIT,

3.2 HE#H NDVIZLIRSh o047

K 420, S AR ZEE %t i [ NDVI S Ak B 520 2 AR 7R AR R Y 23 ) S T e
XFF A — X (Fbanes @), AR X NDVIZLE B AR AR E R, Bk
I, 2EZ2)63.3%M XU R SUEAS T A K ZE ND VI AR AL TC B s i 5 A28 A A
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Fig. 3 Spatial distribution of growing season NDVI trend in China during 1982-2015
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Tab. 3 Average trends of growing season NDVI and the impacts of drivers of NDVI change during 1982-2015

in the 32 provincial-level administrative regions of China (10~ a™)

slope MBI VR ~ slope HFEBE S VR -

HIx (ND\;’;obs)n e e WS || X (NDV’LM), < o )

iff -0.33 FEATCEm R CC & HA || MFFd 118 R Hifdi# CC & HA
PUiE 0.04 FEATCE W FATCEE cC N 139 R RididE CC & HA
H 0.26 SATCR W BARTCHM CC & HA || WM 141 Rt Rifdd CcC & HA
WY 044 FEARTCR M Rk CC & HA || Wit 142 Rdir #Bfdididt CC & HA
Hi 0.47 Rt ARG CC & HA || MR 143 ek BRifEdE CC & HA
)i 0.51 B FARTEM CC & HA || T 146 RV BRI CC & HA
WZEh 055 FATCE W ek CC & HA || #M 154 ffdesE hEEfEE CC & HA
PN 0.64 FARTCm R CC&HA || TH 155 it 2fddidE cC & HA
WL 0.68 RS BEATCEN CC & HA || Z#L 158 RRidEdE B CC & HA
i 0.7 R Rk CC&HA || 7V 162  Hfdfidilt b CC & HA
B 0.83 B R CC & HA || dbxt 17 BfdesE hEEESE CC & HA
RN 0.85 BRI R CC&HA || IR 174 #BfdesE PEEfEdE CC & HA
J77R 0.9 HATCE W ek CC&HA || dt 178 FffeiE SEEfE# CC & HA
fiz3z 0.91 B R CC & HA || HK 216  PEEfesE PEEfE# CC & HA
TLTh 1 R R e CC & HA || BEPY 224 #fdfieiE SEEfE# CC & HA
STy 1.1 FEATCE W ek CC &HA || IU# 271  ffeit hEfRYE CC & HA

TE: A KZENDVILIE AR i YR o348 U AL RS % )
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Fig. 4 Spatial distribution of the impacts of climatic change and human activities on vegetation restoration
in China during 1982-2015
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Fig. 5 Drivers of vegetation cover change in China during 1982-2015
(CC and HA represent climatic change andhuman activities, respectively)
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Fig. 6 Spatial distribution of the contributions of climatic change and human activities to

vegetation cover change in China during 1982-2015
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Fig. 7 Contributions of climatic change and human activities to vegetation cover change during 1982-2015
in the 32 provincial-level administrative regions of China
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Contribution of climatic change and human activities to
vegetation NDVI change over China during 1982-2015
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Abstract: Based on the observed daily temperature and precipitation of the land surface of 603
meteorological stations in China, the Global Inventory Modeling and Mapping Studies (GIMMS)
Normalized Difference Vegetation Index (NDVI) 3rd generation dataset, the changing patterns
of NDVI in China during 1982-2015 were investigated and the corresponding contributions of
the main driving forces, climatic change and human activities, to these changes were
distinguished using the methods of trend analysis and multiple regression residuals analysis.
The results showed that vegetation recovered in whole China in research period significantly.
Shanghai was the single case with a decrease in growing season NDVI in the selected 32
provincial- level administrative regions, while the growing season NDVI in Shanxi, Shaanxi,
and Chongqing increased much faster compared with other regions. The climatic change and
human activities drove the NDVI change jointly as main forces in China and induced both a
rapid increasing trend on the whole and a huge spatial difference. The impacts of climatic
change on NDVI change in the growing-season ranged from —0.01x10° a™' to 1.05x10° a™',
while the impacts of human activities changed from —0.32x107* a™' to 1.77x107° a™'. The
contributions of climatic change and human activities accounted for 40% and 60% ,
respectively, to the increase of NDVI in China in the past 34 years. The regions where the
contribution rates of human activities were more than 80% were mainly distributed in the
central part of the Loess Plateau, the North China Plain, and the northeast and the southwest of
China. There were 22 provincial-level regions where the contributions of human activities were
more than 50% , and the shares of contribution induced by human activities in Shanghai,
Heilongjiang, and Yunnan were much greater than those of any other regions. The results
suggest that we should focus more on the role of human activities in vegetation restoration in
the whole country.

Keywords: vegetation variation; climatic change; human activities; NDVI; residuals analysis;
China



