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Table 1 The determination criterion of driving factors and calculation method of contribution rate
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Table 2 Statistical results of NDVI values of different land cover types in each subregion
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Table 3 The statistics results for Slope trend
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Table 4 Regional statistical results based on trend and persistence

5 BT X e B X PRl X JSYE
TR /km? LEA1/% T /km? LB1/% T /km? HLB/% T /km? L Bil/%
11 1569 0.25 102 0.03 1386 0.06 3057 0.09
12 2612 0.41 290 0.10 4438 0.18 7340 0.22
13 6 632 1.04 2721 0.91 22807 0.95 32160 0.96
14 15739 2.47 9669 3.22 428 196 17.79 453 604 13.56
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Table 5 The impact of natural factors on NDVI spatial distribution
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Fig.6 Spatial distribution of correlation between each factor and NDVI
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Table 6 The area of significant correlation between NDVI and factors in different regions
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Fig.7 Spatial distribution and main area percentage of the impacts of natural factors and

human activities on vegetation cover change in study area during 2000-2019
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Fig.8 Spatial distribution and main area percentage of driving factors of vegetation change in the study area during 2000-2019
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Table 7 Statistics of contribution rate of natural factors and human activities in different regions
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Fig.9 Spatial distribution of the contributions of natural factors and human activities

on vegetation cover change in study area during 2000—2019

Zib PRI R AR AT S AR ASKIE SR STRRR R, B AR A1 R R K R 1 B
WL FEE SR, AR PO KR p s a s e m i k.



20 h B o 42 %
3 Q:él:i/b\ [2]  LianJ,Zhao X, Li X, et al. Detecting sustainability of desertifi-
cation reversion: vegetation trend analysis in part of the agro-
I 20 4F, PH AL Hb DX AE 9% 7 o5 b AR R e K pastoral transitional zone in Inner Mongolia, Chinal[ J].Sustain-
NDVIHJ{E R 0.252, 4FF- 38 1 2 0.0027 . BF ability,2017,9(2) : 1-15.
?‘E]X W*E%ﬁ%%gg ‘Eﬂﬁﬁiﬁfﬁ %/ﬁj(ﬁh‘ﬁﬁf [Z*E%Bi [3]  Faour G, Mhawej M, Nasrallah A, et al. Global trends analysis
O gy : N T of the main vegetation types throughout the past four decades
ﬁ%%'ﬁﬂiﬁk%?ijzz\fwwﬁf 0.504, 4F-F-19 [J].Applied Geography,2018,97: 184-195.
b JE(%j‘j 0.0055, 2 T 75 JFUR X 2. (0.348) , H. [4]  TIbrahim Y Z,Balzter H, Kaduk J, et al.Land degradation assess-
ﬂfiﬁ]”yﬁ%iﬁ?jﬁ , ngjﬁq:%ﬁ E*ﬁ%ﬁ%%%ﬁjf&{&ﬂ ment using residual trend analysis of GIMMS NDVI3g, soil
W A KT B8 ND VT 3B AR S Y 36 K 245 31 ol moisture and rainfall in sub-Saharan West Africa from 1982 to
0.173 ;FD 00018O 2012[J].Remote Sensing,2015,7(5) :5471-5494.
NDVIZS [l 25 5 5 5T - i ] 26 0 5 4 (5]  HWIE,#EH, TEM. 221 arh F IR = s A 0
S BT X - b P 2T L 2 W SRLT]. vk R £ ,2003,25(2) : 232-236.
oI X ITEA - (6] SEWIAE 45 TL, oSO, 4F 20002010 4F BTl i SR i i
B A FEH R 3 (5 86.36%) , - TR REFIX 4 B2 A1), 2 A5 24, 2013,33(24) :7798-7806.
HF 2SR DA R R BB MR R 0 2 (ol (70 R, A, ek, S v R S R R 2 A S
76.29% ) , 1 PN Bili 15 F DX I8 1L 1l 01 28 P Hb [X 4 36 HIRBHH R (I ] B4 ,2018,38(24) : 138-151.
I DA AT T 2 e VDT T U BE T R 114 [8] Hammadi A, Ahmed T, Touhami R, et al. Forest cover in Tuni-
| N o ST | *Lﬂ sia before and after the 2011 Tunisian Revolution: a spatial
%J{ﬂi&jﬁﬂi( ljj 63'5%‘) ’ TH?EEﬁii&%JﬁHﬁ analysis approach [J]. Journal of Geovisualization & Spatial
BIF 5 DR B ot IS DXy LR 55.77%, (o] bt el /K =2 W e 5k VL 2 W 1),
R X BRAL 7 3.76% , I H 435 252 14 i 38 X3 1 1T AR IR, 2018,73(7) : 1189-1203.
TG TFH S B Ak i T AR, 22 WA G b X AR A PR [10] “R4f, BWIE . 3T SPOT VEGE-TATION #4fs 4 Hh [H pa b A
%iﬁ_ﬂ}[ﬁjﬁ%ﬁ%o Eﬁj?ﬂ?}ﬁbﬁﬁ X , *ﬁ?ﬁ%%‘%f W w AR e LT ] E VR, 2007,27(1) :89-93.
[11]  T18, 250K, A7 BL 3T 304E N 52T H IR XA fh ke 3h K
< % L S ZEANE W SR =R i S
BT 85% L, LI B35 SRR A A ot 1013 2602y 132 198
1 27% LhE T ST DCRINBE TSR (0] sk, 2k s, 56 4 BB R DAL B i
B i A X A3 ) DX BUAY 72.48% AN A5 SR Y R B e AR R L[, b S,
45.72% , BATRFSEVE R DXV A7 11.66% F1114.98, 158 2021,41(1):183-194.
5 AT 97 3 X B 2 S B i R 1 1 A T2k (13] D T Hb A0 2B Y [ SRR DI R X AR A 1Y
R SR R 5 X 1Ak — R B PRLDL R im0
S K 2 e bl o S 21 [14] TR MORE , SE 7K 0 , 55 2000-2012 4F 5 KL U5 A B X A
/\{ﬂ/}lb JCH‘IXI%QVJ\%{E%L’I%Kr%r*{%Tﬁ‘O %ﬁ%%ﬁ#é(ﬁgtf#?ﬁ [” ﬁi?&%ﬂi ,2014,34( 17) : 5007~
WEFE AR B A s 28 AL LA B AR R 75 N 2R TR 3 5020.
LIRS R+, AR F XA KR HEE R (1) akde, %0 2T GEE #91987-2019 4F R ND VI fk
T AKTED, A 46.53% X Ik 2 [ 4R K 712 i, RO S RO ]. A E, 2021 ,41(1) : 28-36.
29.78% I X AT B A5 Ak % N VE B HE . S f Ay [16] T 2hg, Hulsn . M BRI &% - 5B 55 R B (U], b B 2 4
_ 2017,72(1):116-134.
Ha R, X 2R R S, 250 X o
%T - Z j:ﬁjﬁm':ﬂﬁom%i% fé‘%@': [17) ThABE, (T3, BIAES 45 3 F MU ELARIN B0 63 35 7
ﬁz:Fi/‘g ‘\le/l\/f’t$ 5] :J: 003 C s lg%]kiﬁ/l\/f’t%ﬁ h‘hiﬁ%ﬁ;‘ﬂt%%ﬂﬂ[]] pf:?//lx»;ﬁ’zozl ,41(4) :195-204.
0—1 mm, ELGAEA SR E", T RN (18] 0, 6 eI, % 1982-2015 4eh B AU A8 LA A K
AE A% (2 JE AR B2 I, e R W B R . 5 2y X0 LB NDVI S A 93 0 (1] 0 B8 2% 4, 2020, 75(5) «
Hb, KX HE B B PR AP AR B A, iR BFid ARk 961-974.
B TR b g A o 2 (R i o A A A A, [19] &FEhE, sk, &8 K, 5. 1961-2018 4F [/ £ E VLI A4 2=
N A ’ T LB HEAE 5 A ()], SRS (S I L 2021,17(3) «
AR 340-351.
S %k [20]  Fhese, 585 , £/, 55 20012020 4 S0 i AR vl 4
) AL RS R F [T]. HE VI, 2021 ,41(4) :205-212.
(1] BHFeM BRINFN 2K, 5 HON A A3 w5 i a5 AR A 3 [21]  ZMse, ARTERL, A4 52, 55 .2000-2018 4 2 4 o JEUAR 98 o

AR [T ] TR 23], 2020,32(3) : 125-130.

IR 2 A8 A B s AL R (], o [ K B AR R4, 2021, 19(4)



5 439 THIRRAE: 2000—2019 4F Hb [ P4 b b XA 97 2748 A S RS2 i [R5 21

60-68. Jry i AR [T ], PG AR A K 22 4 CH AR B4 ) , 2021, 57(5)
[22] kT, TR, kL5 P H 7 8 b R XA 7 5 s R A 71-76.

Vegetation coverage change and its influencing factors across the
northwest region of China during 2000-2019

Yin Zhenliang', Feng Qi', Wang Lingge®, Chen Zexia’, Chang Yabin’, Zhu Rui’
(1.Key Laboratory of Ecohydrology of Inland River Basin, Northwest Institute of Eco-Environment and Resources, Chi-
nese Academy of Sciences, Lanzhou 730000, China; 2.Faculty of Geomatics / Nationl-Local Joint Engineering Research
Center of Technologies and Applications for National Geographic State Monitoring / Gansu Provincial Engineering Labo-
ratory for National Geographic State Monitoring, Lanzhou Jiaotong University, Lanzhou 730000, China)

Abstract: The problem of land desertification in northwest region of China is serious and the ecological environ-
ment is severe. It is of great significance to clarify the spatio-temporal variation characteristics and driving factors
of vegetation cover in this area for ecological environment protection. In this study, MOD13A3 products in this
area were used as the data source to obtain the NDVI sequence set from 2000 to 2019 through the maximum value
synthesis method. Trend analysis, anomaly analysis, Hurst index, geographic detector, correlation analysis and
residue analysis were used to analyze the spatiotemporal variation characteristics and impact factors of vegetation
cover in the study area. The results showed that : (1) In recent 20 years, the vegetation coverage in the study ar-
ea showed an overall growth trend, with an increase rate of 0.0027-a™ and an average NDVI of 0.252. However,
the growth rate of the Yellow River basin area (0.0062-a™') is higher than that of the semi-arid grassland area
(0.0026-a") and inland arid area (0.0018-a™). (2) The vegetation coverage in the study area is on the rise, ac-
counting for 55.77% of the total area, while the degraded area accounts for 3.76% of the total area. The increased
land use types were mainly tillage, forest and grassland. The area with sustainable change trend of vegetation
cover accounted for 31.87% of the total area, the sustainable improvement (17.04%) was greater than the sus-
tainable degradation (1.27%) , and the growth and sustainable growth of the Yellow River basin area were the
best. (3) The main contributing factors that affect the spatial distribution of vegetation cover are precipitation,
temperature, sunshine and relative humidity in order of influence, but the influence degree of each sub-region is
slightly different. The spatial distribution of arid areas in the Yellow River basin and inland is most affected by
precipitation, and the semi-arid grassland is most affected by sunshine. (4) Vegetation cover changes is mainly
driven by natural factors and human activities, and natural factors on the growth of vegetation role in promoting
are greater than human activity, and natural factors on vegetation cover change in the rate of contribution are
higher. The results of this study can provide reference for assessing the ecological environment change under the
background of climate change in northwest China.

Key words: northwest region; NDVI; vegetation coverage change; influencing factor; GeoDetector; Hurst
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