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Tab.1 Variable definitions and summary statistics in the fixed-effects model

A i TE X BfLA SLES bRt WS
NDVI,  E.ifE 1 4E (% NDVI {4 - 0.68 0.15
prec;, B TR AR B RK R mm 739.58 250. 80 +
stdp;, B AE ¢ AR A BEK B R bR 22 mm 60. 81 22.96 -
temp,, B A AR R C 10. 89 1.17 +
Pop;, B A ¢ AR TR DL A b e AR 102 A - km ™2 3.05 5.02 -
gdp,, B 7E ¢ AERZ CPLERL (L) 2002 45 0 350E) 19 10° J¢ + km ™2 7.55 1.41 -
P A 7 B DA - b TR BBORS
AR;, £ AE AR TEARTATAR R LA 4 i AR % 2.14 1.68 +

T R 97 D EGATBIX H BREE — 4> ¢ 7R 2002—2016 47 i — AR 44y

3 HROW

3.1 A EWHBESENETK

2002—2016 4F:[i], By 45 NDVI {H 3K 2 T 5t
B R 7 SR A ks | (A7 B A B[]
Wesho 1EFEAD AT H 5 — W4 1 50 B B
(2002—2010 4F) , Bpi4s NDVIAH 3% Tt 2 )5 )
WFE AR AR (2011—2016 4F) , NDVI {E I #a T T B
(E2),
3.2 PAAEHBEENTETN

3R e T 200248 2010 4F 1 20 16 4Bk 7 44

0.80
0.75

0.65 [
.60 / y=0.001 6x+0.652

S 055 | R*=0.0137

0.50
0.45

/\\
N

0.40 1 1 1 1 1 1 J
2002 2004 2006 2008 2010 2012 2014 2016
& B

K2 2002—2016 4EBE P2 NDVI (HZS AL #a
Fig.2 Temporal trend of the NDVI in Shaanxi Province
from 2002 to 2016




chinaXiv:202006.00016v1

ChinaXivO O O O

TA&WwNR

) NDVI 53 At it o BG4 AE Bl AT 15 28 I A B g b
X > G X > Bl bl DX, HAT F g e b e 4
M5, 2002 4, NDVI {5 #£ 0. 00 ~0.20.0.20 ~0. 40,
0.40 ~0.60.0.60 ~ 1. 00 35 B Py 1) DX a1 9 44
TR WL EAS SR 1. 33% . 11. 28% . 23. 83% .
63.56% ;2010 4F, 4 ME 45K 0. 27% 6. 38% .
22.23% 71.12% , Fi % F 2002 4F A % 75 35 pa ik 2
P 35 i #2016 4R, 4 DE SN 1. 92% |
20.33% \27.59% .50. 16% , A1 %+ T 2010 4F4H 4 &
TR R IR

AT 2D AR B A T AR AR Y B SRR, 4
il 73 AN F BT HIBE P48 NDVI 22 (6 K], W& 4

(a) 20024 NDVI{E

[ 10.00~0.20(1.33%)
[7710.20~0.40(11.28%) .
[ 0.40~0.60(23.83%) -
I 0.60~1.00(63.56%)

(b) 20104 NDVI{&

" 10.00~0.20(0.27%)
[70.20~0.40(6.38%)
[10.40~0.60(22.23%) _
I 0.60~1.00(71.12%)

TNo 2002—2016 4, BEPE 4 54. 95% 1Y X el A 2
PR TR) i B 1) ol 8, e 7 5 R 0 AR G 5 R
45.05% I X S Bl A A TR Ak, JH b B R X 35
(15 39.85% ,NDVI Z{H{; F -0.20 ~0.00 2 [i]) 7£
BV Nz oA, M EaR AR X3k (5 5.20% ,NDVI
ZEEAT -0.95 ~ —0.20 Z[i]) FEE R T
DX, [RJ B AR T T A oA (8] 4a) o
2002—2010 4F, Bk 7Y 45 A4 B 7 55 10 3 008,
95. 85% I X Suli bl 1 i B4 2 LG o # s Horp op
R 3% X 3 (5 78. 74% , NDVI 22507 T 0. 00 ~
0.20 Z[8]) FEREFG A P12 40 A, o 38 st X (o
17.11% ,NDVIZZ{H 7 F0.20 ~0.98 2 ] ) = F 4

(c) 20164 NDVIE

[ 10.00~0.20(1.92%)
[10.20~0.40(20.33%)
[ 0.40~0.60(27.59%)

K3 R [RIAE Gy R P 4 A BB i (NDVID 5 0L

Fig.3  Vegetation coverage indicated by NDVI in different years across Shaanxi Province
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Temporal and spatial variation of vegetation cover and its influencing factors

in Shaanxi Province in the context of ecological construction

QIAN Chen, CHEN Hai-bin, HOU Xian-hui
(College of Economics and Management , Northwest Agriculture and Forestry University , Yangling 712100, Shaanxi , China )

Abstract; Since the end of the 20th century,to reverse the trend of ecological degradation,China has implemen-
ted a series of national ecological construction projects and vegetation restoration has been the core goal. It is crucial
to examine the effectiveness of ecological construction programs in Shaanxi Province, China,on vegetation restoration
and clarify the roles of other driving factors. For this purpose, based on a dataset comprising MODIS NDVI data
products , meteorological station observations,and social-economic statistics, the spatiotemporal changes of vegetation
cover in Shaanxi from 2002 to 2016 were analyzed and a panel-data fixed effect model was built for attribution. The
results show the following: (1) After the implementation of the Grain for Green Program and Natural Forest Conser-
vation Program,the vegetation cover in Shaanxi showed an overall improving trend , but there were significant tempo-
ral fluctuations and spatial heterogeneities. (2) The ecological construction project exerted a significant and positive
effect on vegetation restoration while it possessed a time lag. The NDVI value of each county is expected to increase
by 0.012 3 after a 1% increase in afforestation rates three years ago,which is equivalent to the effect of increasing
annual precipitation levels by 56 mm. (3) The precipitation and temperature increase had significant positive effects
on vegetation restoration. The NDVI values for each county are expected to increase by 0. 021 6 and 0.043 9 after a
100 mm increase in precipitation and a 1°C increase in temperature , respectively. However , the population and eco-
nomic growth exerted a significant negative impact. The NDVI value for each county is expected to decrease by
0.033 1 and 0.031 5 after a 1 unit increase in population density and intensity of economic activity. To consolidate
the achievements in vegetation restoration, it is necessary to continue increasing investments for ecological construc-
tion programs and strengthen supervision , monitoring,and evaluation. At the same time ,an ecological migration poli-
cy should be actively implemented to relieve the ecological pressure brought about by human activities. The econom-
ic structure should also be adjusted and optimized , while the mode of economic growth should be transformed to a-
bandon the extensive mode that exhausts resources and degrades the environment. In addition, unobserved factors
that do not change with time,such as topography and geomorphology, have important impacts on vegetation cover-
age. Therefore ,the government should follow the basic characteristics and laws of ecosystem succession and adapt
measures to local conditions when designing and implementing ecological construction projects.

Key words: ecological construction; vegetation cover; NDVI; fixed effect model; Shaanxi Province



