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Abstract: Given the extreme aridity of the Tarim River basin, it is critical to explore the characteristics of vegetation dynamics in
the region and to quantitatively evaluate the strength of potential drivers to maintain ecosystem function and achieve sustainable
development. The spatial and temporal trends and spatial autocorrelation of vegetation cover in the Tarim River basin from 2000 to
2020 are explored, based on long time series NDVTI datasets, climate data, background data and land use data, and the strength of
potential driving factors on NDVTI changes is quantitatively assessed, using geographical detector. It is found that the average
NDVI from 2000 to 2020 was 0.159, and 52.63% of the area showed a significant growth trend with a growth rate of 0.02/10a,
and the global Moran’ s index of NDVI showed a fluctuating upward trend and exhibited a spatial agglomeration. Land use

conversion, soil type, and distance from the man-made surface were the main driving factors of vegetation change in the Tarim
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River basin, with explanatory power of 22.20%, 8.57%, and 8.28% for NDVI change, respectively. Precipitation is the

dominant climatic factor in the northern part of the Tarim River basin, temperature has a stronger explanatory power for NDVI

changes in the west and south, and distance to glaciers and snow is a factor affecting NDVI changes that cannot be ignored. The

interaction of any two factors can improve the explanatory power of NDVTI changes, among which the strongest explanatory power

is found in land use conversion N soil type (¢=29.44 %) at the watershed scale, while there are differences in the combination and

intensity of the strongest explanatory interactions at the sub-basin scale. The results help to improve the understanding of NDVI

change mechanisms in the Tarim River basin and provide a scientific basis for ecological conservation in arid and semi-arid regions.
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Fig.1 Geographical location and climatic characteristics of the Tarim River basin
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1N (g=29.16% ) . + i A H 5 1k NEE K (=
27.30% ) fif B 1 Fe i, 3X 3% B+ MR % Ak 0%
FERY R R K S DR R 28 HAE R B R R IR
B NDVIZE AL i = Z R N . A B 52 F# W #e i db + 2
Hiy DX — 5 TR0 v R 0 AN 4 o R B A K A T
W 52 ), AH Y g R — o AE, BROR B K AT LA
AR TR B RS, NS4
WA K (Zhu e al., 2020) , HiAl P4 & 22 18] 25 7T fE 77
TEAH AL 28 BAE HT . 25 6 HAth R 3R 22 (8] 28 45 T 4%
Rl DL & B, 45 9K B I X NDVI A AE RS J2& ik
ST, B 22 B AT LA 4 b B NDVIAE 4k
) B B4 5 95 6 45 F i 3R ND VAR £k v 75 R 3% ik
1738 BLARD 53 A, & B4 F It 3 b A ] R 38 22 [ 22
AR R B Sk RCPE a R E Z 5E R R R
3 AVE 8 B AFFE M 2 S R O IORE I, +
i ) FH A Ak 55l R 3R A 28 BOXE ND VAR A6 i i B
JIHck X5 A A — B0, AR A IR BRI 3
M EAEHESRAS SR ME IR .5 A
FH % Ak =2 B o AR, o B 2 R A R B LR ) T
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Fig.6 Factor interaction detection results of NDVI changes in the Tarim River basin
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Table 3 Results of typical factor interactions in each sub-basin

T ZH KA1 q(%) LHHA 2 q(%) ZHAR3 (%)
BEHEARM R RN £ R 29.44 b R Ak N iR 29.16 - H R A N R K 27.3
FEALHT - b R JH e A OB K 40.95 LHRIHFEALNIEK RIS B 384 - bR T e Ak N - e 37.09
T o T A N3 18] 34.64 - R A N L Y 33.66 MR AL N R K 33.09
B HLAR TR oA T A N3 18] 46.12 MR AN ALS S 43.56 L A Al N R 7K 42.6
B e, 755 Ju T A AN R HEEAL 32,66 A A A N3 18] 29.35 LA EEALNIEK RSB 27.53
W AU R LR AN R IEEAD 29,69 e A NI R 28.92 b A I AL N3 28.54
IR JE T LA AN R AL 22.46 L ) 2 Al AR 21.58 L AIEEALNIE KT R TEE S 20.55
UG e i e Al N 4R 36.02 e ) A Nl 31.42  HHWRI NS A8 R IE R 30.11
o FLAE R 3l R Ak N iR 46.4 R AN s A 43.94 R AN SR 42.12
IR B e i e Al N4 32.5 e A Nk 29.91 e i e Al N e A 26.04

iR AT LA A Al 9 s B K AR A 5T X R
B T AT — AL AT T8 T A A B R R
fi] £ AF 5T X P A T B BRI A R B
TSR AT A W IR 5 Ui 3R AR BIF T X7 R R R A
R o= I TN o SR (NG B R TN S R T
B R BT SR AR B 5T X R AR ORI YA v HLOHE
T IR LA 5 B kT AR S B P DU A T R
FLAE B HUR T 3 B e g K g A
M AR 28 . 28 b ok, £ 2% 18 51 4% 1 Ui 4k 1
PR 25 (8] 07 B 1 A4 &, b A B e L ek

R R R NDVIZZE fb i 42 ey I8 & TR oK B 1)

VR RS 0] R 5 W NDVT A8 4k 19 /5 3B I 2, i1
QLIS AE i S N Il U R R S I

41 EBERXAREBEHMNTEZWL

ST 45 H R W1, 3 LR 3t 3k ND VI A% J5) 1 48
bt B B AT 243 ) 5 0 L 3 nT B2 A AR R IR 3R
FLEVE N A 25 5L A HRRAE T & L ND VI & X
B0 AT AR 52 AU I 40— FL 48 Tl 1) JE R A I Bl
UL BAR L B 37 b DX, F 5 X5 V6 S BE Ay A I
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FH A NDVI B B AR, X 5 DhAE o 58 45 2R — 3
(Jiang ez al., 2022).2000—2020 4F ¥ B A ] 3 4%
NDVT & b 35 38 35 Al o ek 38 1 IX sl K TR
b X8, 3X 5 At 2 2 BT 19 4518 — B (Jiang et al. ,
2022; Zhang et al., 2022a) NDVIZ£ 4L 1] fig 5 v [H
VG A b X5 252 110 2 1 A0 1 R B b T R ) 38 i
ARG E iR A K (Zhang et al., 2021b,
2022b). Mo Ah, K o T R BT, 21 4R A R
PR AE 38 BLART 3 7 e ik 700, R B A A e 3
HOR U X — 45 R T AR Ui FH K B SR N
VRIS RE B A A A R g B iR
FREL, BR 2000 4F 5 #EAT T 85 BRI 1 0 1 2E A5 %b
K AR 5w i R A B G2 s Ve S DX A e
B b BO0F % A 15 238 ) (Zhang et al., 2020) .

A B 43 A B A8 Ak 5 BB S Y X84 AR R AT
117 25 6] [ AH 256 20 A1 vk T LR 0 A 1Y) 2 ) 4 R
AR (Lier al., 2020).2000—2020 4F B B A ] 37
BNDVI Y 42 Jm) 55 22 F8 2 Bk s b T 34, X
HE— LB E T NDVI A3 m . b 2000— 2004 4E
4 JRy B L FE R R R [, 2004 4F [ 2 AKX T g
55 T30 L 48 VT 1R SE B 1 2o B AR B N 25T Bl
JEE 0 R e 5 R ) B AR A AT G (Jiang er al., 2022).
I AP 21 4F 0] - AR R AT AR B
e I H BB 1 AEOR 5 T A IR 4 2R 28 AR g AR
2 D X R RE S Y e A T Ak U i R B A
O K 2 U 45 /) AE b & (Zhang et al., 2022a).
42 HEHTUEITERIEE

TE B A AR ARG FE T T LR A SR
PRI AT RS R R A ECR e R IS 2% ER
AT 3t 35k, A Hb AR 5% A0 O R 2 5 i ND VIS fk
B E B EN R, ML LR X — 458
(Wang ez al., 2021b). M4, 78 LLAE B 55 1 2K
Y A A DR R A ORI 4k ND VT ZE b iif 7 vh
B FH AT BE B R A (Zhao ez al., 2013) , H 4% 78 4
FAE T A 8 09 2 B2 9F R 2k 37 (Zhou et al., 2020).
AR 5T 2 AT 25 A 2R 19 38 5V FX ND VI A 82
i) 257 R B — DR 32 A 5 ), 32 8 3 3 A AR S M AL
PR 1 5 50N, 3K 5592 DX 1 AR B AH AL 17 L Al b 35
WFFE 45 18 A1 R (Zhu ez al., 2020) . EA k3, -+ Hi F)
A - e m i B K WA B AR A X NDVI
2 T AR, 3 AT R A PR R A A DX A O T AR
i ) FH A Ak B0 1 ARkl | A )R R B 5 Ak
AR ML, DB Bl A A Dy R T b, DL R B b b

T Hb 5% Ak R oK R M, N TR & T kR R
015/ 5 o= N I e - L | S A S )
% (Zhao et al., 2013) . i 4 38 8 45 i K 7K A<
o T A e = S - el 11 e
(Zhang et al., 2021a). 3% B 3 10 6 I 7F &0
B B 7 R B B X NDVI S {b i1 5% 0 R kL 5
BT A B AR AT DL R A R D, S AR B Y
25 JL AL (Peng et al., 2019) . 35 B A 0] 37t 3 ¥ 4K
[ (=0 ol 1 SO = W= R e 2 7 D = e | 3 O
Kb v A, VKO A il K R T A RN A K TR X
S IR 2] BE s A T K 6 A6 3R ND VI ZE 46 3K 3 5
BE R, AR T B ND VIS i fg 3 10 25 [ 45 1F
43 BREMTHEMSE

AR 5 SR FH b 2R 0 2% TR M R R YT R4
Bl A5 AV A S e PR 2R I A A5 ROV R T T
A LR 9 25 (6] 28 5, fifk R V5 A1 78 o K A2 A FH X
B A2 A0 1 o B R B AR, A AIE 9 IR AEAE — E Y
Jry B LB S TR b A AR b 3 R I O R A
], DA 326 5 0] B 52 21 LA BF 5% 2R 52 ) (Woang er
al., 2020a). A W58 L, Z R AL (AT L CO,
it B ) A i T ORE B AR A (S AR, 20215 B R A
2023) , SR 75 JE B B 04 B EUPE B S A BT
A FE A B F DT L CO, Jiti AL 5 PR 28 98 AW 72 7,
— B TR B L s s g R 0 ME R M AR 2R L R,
I FH 28 D0 7% 7T LAAS BT B A R Z 181 22
AR EE SRR B AR K T 2 B 2 R R ARG
YER, & B e 2 80 R 2 R V8 A fr itk — 0 oF
I8 B RT3 HE T 2020 448 2000 4F Y A B A8
b, Z0m T ok R AR Zly 33X AN RT3 LR T i A
A5 Ak B RS HE A BT AR R AR UL BN
A FEAT DN — A8 09 A BE o B T 8 BRI Sk
f B AR A K 3K Zh HL L, BT Ok P A6 Rl T R
TR M X AR A R R I — R 2 SRR

5 45t

AW TR FH G 33 B R s B) [ AE OG5 0k RS
TS BRI B 2000— 2020 4E NDVT fy i 25 75 4k,
FRAE , JF 55 T b B0 45 28 B VP AS T T AE S R R
M AZ HAE X NDVIZAS AL (9 52 ) . 0 58 45 3 Wi,
2000— 2020 4F- 3 HLAR W 37 3 ND VI &2 Jb & fi% L 78
1o AR AR B 25 TR AIE AR B 38 i #  2 EBND VI
FI B A A R F A OG- R R R
B, RN WY R IR R 2R B W > i — b
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Ui B T W 5 DX Bk A o 3 L IR I, A R
BeAl - HEE BN i M S RS R e A kAR 1k
1) 2 HE X NDVI S 46 (1 f B 51 4% 5ok
22.20% .8.57% .8.28% . FE F IR B I, BEIK 2 8%
LR VAT 38 a1 2 S A R TR A A X
VG 5 R Y T A DR A K AR Y B X
ND VI 5, 85 oK )1 RV (14 B 55 18 FH 5 B oK
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Ak 1 25 8] JR 3 BB - Ak AR R A2 BAE
Al DA %P ND VIS Ak ) fif B g, Bl R | -
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