55 43 55 20 1) S & 7 i Vol.43,No.20
2023 4F 10 H ACTA ECOLOGICA SINICA Oct. 2023

DOI: 10.20103/j.stxb.202208142316

Wi, EES R S WRPS UK XV AR, BRI, AN , B B T RAE 3 DX I B v DA B AR A SR Bl [ R AR A
% ,2023,43(20) :8564-8577.

Han L, Cao X X, Zhu H L., Chen R, Zhao Y H, Liu Z, Zhao Z L., Chang Y Q, Yang M L, Gao Y F.Change of vegetation coverage and driving factor in
the North Shaanxi Loess Plateau based on characteristic zoning.Acta Ecologica Sinica,2023,43(20) .8564-8577.

ETHIESRBRILtE LIS REREST U R ERE
H=

% B REE RAA K W RAKE K A RTFH A AT
s F

| KZRE LW TR, V%R 710054

2 T ERHEB BRI AT ST T8 550 DU 4 B A S SR L P 710061

3 BEPGAE LR F RS E P 710054

4 RAGRFMIRELE SRR, V% 710054

5 KRB TR S M2, 154 710054

FEE B + = AR A AR (B ) TR0 B2 S X3, YR A W AR Bk LR AS [ B BE 19 A 7 i 74 b R 0K 20 B 32 AR, %o 4
HER SR SR R A BB T L, 2T 2000—2019 4F-H 43 HER R ARG (MODIS ) 3R U 13— (LA B35 50 (NDVT) %%
Pt 7E M X B R 1 MR AR AR 4 7 56 S AT [ AR M T 2 X e 3 - o SR AT R A X s R 3 | SR A A0 AR DG 43
MIRIER 22 T 3507 0 9T 2 B 4543 IX A W 6 AR AR A ( ) T2 St 0 1) ( 2000—2013 4F-,2014—2019 4F ) A 8% 7 26 (1 Bif 4
AL K ILIR B K 2 AR FEAN R B A Bl A8 Ak S AR Bl IR R 0 25 ek . 452138 . (1)2000—2019 4F 443 XAES4 NDVL{E R - A4
BEARIX (VIIX) >3 5 X (VTX) >3 = F0R e p X (VIX) >3 B SR el X (IVIX) >33 £ R X (1TX) >3 £ 54 g IX
(M) SRR X (T IX) B2 s, (2)20 48], W78 KO B i 3 oot AR 07 Lh 49 93.6% , 7E58 %6 TR S it Y
[, BIF5E XML 0 T 0 A — B IR ( 0.0136/2.,0.0125/a) , IV . V VI VI X BB/ 9 & A2 1B Ak, (3) BB IX A b 28 Ak 2K
BERAZEIE S ILRIE SR . NG 325 R XA gAY 3= F R (H S5 B 28 7R e 281 v A 5 i A B IR
SRR R A 50 TR S IR0 X 4500 XA o AR AL A DR SR 5 — A K (4) TR ) RUBE L, BBk 9 2 K R0 4 A 32 K 43
SEARRRHIZ , EI I TR E I ZEFE A5 1R A SRR A i, LASR B X SR 25K & I T Rt

FEER AN T R0 X BRI 28 B b B

Change of vegetation coverage and driving factor in the North Shaanxi Loess

Plateau based on characteristic zoning

HAN Lei"**", CAO Xinxin*, ZHU Huili’, CHEN Rui*, ZHAO Yonghua', LIU Zhao', ZHAO Zilin*,
CHANG Yuqing®, YANG Meili*, GAO Yifeng®

1 School of Land Engineering, Chang' an University, Xi'an 710054, China

2 State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710061, China

3 Shaanxi Key Laboratory of Land consolidation, Xi'an 710054, China

4 School of Earth Science and Resources, Chang' an University, Xi'an 710054, China

5 School of Geological Engineering and Geomatics, Chang' an University, Xi'an 710054, China

ELWB. HE ARRFILATH (41871190) ; BEPH4E S HF & TR0 H (2021SF-440) 5 8 4 555 PU 20 b 5 [ 5 T 05 90 50 25 TPk 3 4 0 5
( SKLLQG2002)

15 B #7 :2022-08- 14; % F3 B #1:2023-01-03

# W IHA/E#H Corresponding author. E-mail ; hanshuanglei@ chd.edu.cn,

http ://www.ecologica.cn



20 14 AR TR N XA B vy IR A 7 A A SR Bl A 3R 8565

Abstract; The North Shaanxi Loess Plateau is the key area for implementing the Grain for Green Project (GFGP). An in-
depth analysis of vegetation cover changes and driving factors in different periods since the de-farming in the North Shaanxi
Loess Plateau has important guiding significance for promoting the regionally ecological environment construction. Although
a large number of studies have been carried out on vegetation cover change in the North Shaanxi Loess Plateau, the
researches mainly focus on the comparison of vegetation characteristics before and after the GFGP. In addition, relevant
studies are mainly limited to administrative boundaries, vegetation zoning and other scales, ignoring the relationship
between naturally geographical elements and vegetation-climate-human activities. In this paper, the North Shaanxi Loess
Plateau was divided into the feature zones according to the climate, vegetation cover types and other naturally geographical
elements on the basis of geographical division. Based on normalized difference vegetation index (NDVI) extracted from the
moderate resolution imaging spectroradiometer (MODIS) images data from 2000 to 2019, trend analysis, correlation analysis
and residual analysis were used to study the spatial and temporal changes of vegetation coverage and its driving factors
during the implementation of the two rounds of the GFGP (2000—2013, 2014—2019) in the North Shaanxi Loess Plateau,
and to explore the differences of vegetation changes and driving factors in different periods.The results showed as follows:
(1) From 2000 to 2019, each zone had an increasing trend in Normalized Difference Vegetation Index ( NDVI). The
decreasing order of the means of NDVI of the different zones was as follows: Earth-rock hilly forest area ( VI zone) >Loess
tableland ( VI zone) >Loess-gullied area ( V zone) >The hilly-gully regions of Loess Plateau ( IV zone) >Cover sand yellow
hilly area ( II zone) >Loess wide valley hilly area ( Il zone) >Wind-sand hilly area ( I zone). (2) During the past 20
years, the percentage of the North Shaanxi Loess Plateau with significantly improved vegetation was approximately 93.6%.
During the implementation of second round of the GFGP, part vegetation in the IV, V, VI, VII areas was degraded, and
the vegetation improvement rate of the North Shaanxi Loess Plateau was 0.0125/a, which was lower than 0.0136/a in the
first round of the project. (3) The vegetation change in the North Shaanxi Loess Plateau was the result of the combined
action of climate changes and human activities. Human activity was the dominant factor causing vegetation change in the
North Shaanxi Loess Plateau, while climatic factors were becoming more influential in vegetation change. The contribution
rate of climate factors to vegetation change in each subzone during the implementation of second round of the GFGP was
higher than that in the first round of the project. (4) On long time scales, the growth and distribution of vegetation were
restricted by natural conditions such as moisture. Therefore, natural environment conditions should be considered in the

process of vegetation restoration to achieve the sustainability of regional ecological restoration.

Key Words: vegetation cover; characteristics-based zoning; driving factor; North Shaanxi Loess Plateau
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Fig.1 Topographic map of the North Shaanxi Loess Plateau
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Table 1 Classification of the impacts of climatic change and human activities on NDVI
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Fig.2 Spatial distribution of annual mean maximum NDVI
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Fig.3 Trends of vegetation NDVI and climatic factors in the North Shaanxi Loess Plateau from 2000 to 2019
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Table 2 Natural characteristics of the each zone of the North Shaanxi Loess Plateau
FE L , ,
N ) NDVI i i K i I b H BRI
A L ) R K RS A3 H BRI
. Mean annual . Mean annual ~ Mean annual Mean annual
Zones Major land Relief/m L .
NDVI precipitation/mm temperature/C sunshine hours/h
use types
b B )
I
I Wind-sand hilly area i 0.38 30.87 437.37 9.68 2966.09
HEEERX YN
I Cover sand yellow hilly area T i g 0.47 85.29 475.84 9.70 2872.75
A IR 5 B
L Loess wide valley hilly area O e R 0.45 LTS 625 991 2901.86
EERIEINTY o
\4 The hilly-gully regions of Loess Plateau i 0.53 109.95 510.72 10.19 2780.41
EER SN i,
\ Loess-gullied area TR 25 0.60 134.54 535.83 10.49 2722.23
YUY
VI iEE&;%; pSiih 0.80 127.52 613.77 11.38 2618.92
Earth-rock hilly forest area
I
VI ALE pSiih 0.74 105.11 620.93 11.81 2615.55

Loess tableland
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Table 3 Variation trend of annual NDVI,_ in different zones of the North Shaanxi Loess Plateau

2000—2019 2000—2013 2014—2019
GrIX.
oo e i . e - . TR - .
Change slopes Change slopes Change slopes

I 0.0102 0.950 <0.01 0.0111 0.945 <0.01 0.0173 0.877 <0.01
| 0.0130 0.803 <0.01 0.0171 0.860 <0.01 0.0185 0.380 <0.05
I 0.0091 0.691 <0.01 0.0114 0.751 <0.01 0.0241 0.548 <0.05
v 0.0138 0.831 <0.01 0.0191 0.920 <0.01 0.0125 0.229 <0.05
A% 0.0132 0.868 <0.01 0.0179 0.918 <0.01 0.0117 0.392 <0.05
Vi 0.0055 0.818 <0.01 0.0091 0.889 <0.01 0.0031 0.484 <0.05
VI 0.0072 0.727 <0.01 0.0113 0.816 <0.01 0.0048 0.455 <0.05

TS R AAER S5 (F4), 1 11,V VIXH NDVI 7£ P<0.05 7KV b S54SR
B EBEAMIE, IXAE P<0.01 WK 545500 0 8 5 fOR O , R PR 1R 1) T+, NDVIL g/, &
TR AR T P X B 1T S B oK K L, R AR T, R E R T T
VI, VIXH NDVI 5B 7K 52 E ARG, AR o B s i VI, VIIX 55 [ K R DG AN I 22, R BB /K mT ARG > 1
S DX K A 2 i AR SRR A K AR S R G E I VT VX R BRK AR, 4543 X NDVI 5
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Table 4 Correlation coefficient between annual NDVI_. and climatic factors in each zone
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AF Bk AR AR5 H IR 4E B K ERR AR H R

IrIX IrIX
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I 0.39 -0.49" 0.19 Vv 0.25 -0.50" -0.19

I 0.55" -0.50" 0.18 A\l 0.09 -0.49" -0.37
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Fig.6 Spatial distribution of influencing factors of NDVI in three time periods

http ; //www.ecologica.cn



20 14 AR TR N XA B vy IR A 7 A A SR Bl A 3R 8573

BRI VEVE FE T R 430 R 6.35% .53.3% .37.2% , NZETE shil il NDVI () [X 8k 3= 2 4E v 7e b X ( 1A
6) , AT EER 0.61% . Z947 91.88% 1 XS fit /R AR AL XS NDVI B GERENE T, (A 0.26% 11 DX 38k i 75 < A
AR NDVI, X K Sl R (9 25 0] 40 A AT A A e v ml 0 (181 7)) S A8 A0 R 208 3l i L [l 2 51
A2 NDVI AR b i R ZEH 2, Bl AR AR fb s 28T 25 1S NDVI AR XS AL 7 B AR 7.12% iAok
W, 2000—2013 4 M K R R IFE XAE R AL Y 255 DTSR Ry 16.17% , NZEIR SN Z5 G TIRk4EN 83.83%

x5 WREX NDVIZMEEZZRHE LG

Table 5 Grade and proportion of influencing factors of NDVI in study area
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Fig.8 Contribution ratio of driving factors in the North Shaanxi Loess Plateau
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