% 45 BH 4 W K AR R 1R Vol.45, No.4
20254 8 A Bulletin of Soil and Water Conservation Aug., 2025

e LREBERENERHEZHNEE S

oW, £
RN T AR o 3 B0 35 1B 98 B, YLV %0 341000)

T [HEY ] 20 v VU0 R B 7 ) i 2 3 A8 A I K 8l R 3R A O A 2 R A A AR
Bh2pdicdi . [k ] #£TIH— k22 BB B (NDVD , R H Theil-Sen # 3 43 #7 Al Mann-Kendall £ 45 %f
2000—2023 4F 8] () 8 4 A8 AL HEAT R GE 0 BT, IF 45 & e o 2 SO BRI 25 4800 T A AR N 3 5 235 B X i
Bezs i 22 S LG R . [ 4528 ] 2000—2023 4%, 8 v VL i SRR 2 B D A o R A, KRR A IX IR
(74.617ONDVI{H S LT85, e 5% 1E 25 P 8 A5 AR 05 3 IX AR BV A2 WD A o AR T, 3 sl 0 A 1 4
Mo X AR R B T RS o ol 25,3900 fEZS ) oA b BB R R AR T I A [l e A A R . AR L
i ) 26 250 005 B2 R R o R A ) 23 e ) T S DR AR Ry B 5006 0 HLIX S DR T i) 32 HL AR A R
o3 ¥y iR F DR R A T R D T I A P AN ) DX A A AR 3 A B R AR B ND VY
o R AT S e AEREA O N AR IS B R A P R o [ 458 ] RO T i g A M X A AR 2
PRI S8 5, S T 07 P A B GG 4 R A 80 IR L S A A A R T 00 U ek A 2 FR B A R
FAe

XEWR: WRITRE; B—HEREHER(INDVI); BH=ETA; WIHEER; HBERNEF

SRkARIRED: A X EHS: 1000-288X(2025)04-0382-10 FESES: QI48, X87

SCHERS 0 A, /NG IR T R A A AL IR Bl R I e e BT [T K b PR A L 2025, 45(4) ¢
382-391. Lai Chong, Wang Xiaoyan. Quantitative analysis of vegetation change and driving factors in Lancang
River basin [J]. Bulletin of Soil and Water Conservation, 2025, 45 (4) : 382-391. DOI: 10.13961/j. cnki.
stbeth.2025.04.017; CSTR:32312.14.stbcth.2025.04.017.

Quantitative analysis of vegetation change and driving
factors in Lancang River basin

Lai Chong, Wang Xiaoyan
(Ganzhou Institute of Water Resources and Electric Power Investigation and Design, Ganzhou, Jiangxi 341000, China)

Abstract: [ Objective ] The spatio-temporal evolution law of vegetation changes in the Lancang River basin was
analyzed, in order to clarify the driving factors, and provide a scientific basis for the ecological protection and
management of the basin. [ Methods] The normalized difference vegetation index (NDVD) in conjunction with
Theil-Sen trend analysis and the Mann-Kendall test were employed to systematically examine vegetation changes
from 2000—2023. Furthermore, optimal parameter Geodetector was used to explore the combined effects of
natural factors and human activities on spatial vegetation heterogeneity. [Results] During 2000—2023, the
Lancang River basin exhibited a notable trend of vegetation improvement. In approximately 74.61% of the region,
the NDVI values increased, with particularly marked recovery in low-altitude areas such as Yunnan Province.
However, in northern and high-altitude regions of the basin, vegetation showed a declining trend, accounting for
25.39% of the area. The spatial distribution revealed a pattern of ‘higher in the south, lower in the north’.
Elevation, land use type, and temperature were identified as the dominant factors influencing vegetation spatial
variation, each explaining more than 50% of the variance. Moreover, the interaction among these factors exhibited
greater explanatory power than any single factor, jointly shaping the vegetation distribution patterns across

different areas of the basin. Additionally, the NDVI improvement trend significantly declined with increasing
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elevation, indicating that vegetation recovery and growth were severely constrained by climatic conditions at

higher altitudes. [Conclusion] Strengthening ecological conservation and restoration efforts in high-altitude

regions, along with implementing adaptive management strategies, will be essential for formulating more effective

policies to mitigate the ecological impacts of climate change and human activities on the basin.

Keywords: Lancang River basin; normalized differential vegetation index (NDVI) ; spatio-temporal change;

driving factors; geographical detector

M E IR A S RE P RS EXELENE
o AE b Hbak A 25 00 L Al | 48 9% 38 2 D% & B FH Wl
AR AR RS X U R R U 28 R A
RS B T E EAE T R fl R R AR
Yy 22 B | A LR RE RN K BT UG 5 A5 G A S T RE .
FE B A AL 2552 ) 1 SR I8, I8 6F N 284t & 4 i
I Bl e AR PR R R AR AR R R AR
WS RGEMIR, TTRES S BUK Rk ESR
b, =5 & AR E. WL, Kk A sk b W
G BT R B A Ak R PR B AR S A R S B X I AT R
509 IUBIER7I S SR

12 G5 ) FE B DT 92 7 10k 22 RS T il T ) A R AL
B R A L H X B8 5 YR AE AR 45 () 43 AT R X ) ]
e B 35 BOAE JBE K 1 1) B0, e L2 S B %o K v ]
DX A 0 3 S W 3 SRR R 4 R Oy A e F O 4
HE TR T B, 8 OB i TR £ Rt e s
YR M RAE B RENS T T2 0 X, B s e
B B A TR I B AR Ak R A S i R R
5 RE % K LI S8k v L P9 1 A Bl S AR AR B L o
B A8 Ak 1 43 A HR T R ORE RS A T B . AE
R AR T, 5 — LB AR B (NDVD Bz i T
Bl 78 A B W O ND VT Sy A A B A KO
0 1) T ELEE A, A 0 S e Bk e B OIR 0 S HL sh A A
b . NDVI{E il 13 £ 5% F 3 20 70 56 1 = 5 22 3T
o, FLA R G i R e AOER I | B A% o A W A 1
AR R, T ND VT B 38 B 40 o A8 B
I 23 A5 4k 1 BIF 5% B 06 T RIS 0 B SRR b IR
AT LIS 3 B R G (GIS) S A, HE— 2 0 B Al 1 e
A SR N DS IRy I 5 S AR e oy
AR AV IE 5 BT AR 23 ] 4 B T

RV 2 2 ABEERRE ES
RBE i 55 , 2 TR VG R b X A K RO AR A X
I3 PR B AR b BB O AR B IX K SCad B L A R
Fr A Z R U RESREME RN I
SER  HE A ERAR ALY ST 12 I SR Bt AR Ak B B s
TiF Bz LK Sf AL ] 32 0 10 A A 25 7 400 3 17 7 22 AT 9% A
AU B R R, AR A A 28T sh 3 [ 9K
Bl TR BB A AR R AR AR X AR XK VT 3
U VLR XA 2SR R D L M 5 ek A b X AF 5

FU IR R OK AR AN A R A b AR R R IR TR
5 WA B 09 53 A1 5 AR A RRAE , 0 DG IR B T e R R
K AR AL 2 5w T AR B A ROIRES A Y IRk R
AR A NS h ) T X A S R B Y e 55 A
AR b BE A K HL T & S N TE S dn
TR A8 30 A S AR A T I A R Y Bk K . K LT
K ARAL B AS T 7K SC A, 1 1 4 o 1) 2 Hb 5% i) T3
B A AR ROIRAS R A A X L R G 4 W I VB VL IR
SRR AT R B 0 e AL O HE— 2B R AN ST sh i
B2, ST o R TN A S AR S AR R SR s HL
AEEEL,

RS TA WA 7S T 5 J5 Ll R0 23 b X
B 728 Ak B B AR AR L AT X6 T 9 YT I J X — B
S AR D H s R E 2 B EN
R R AR A DX S8, A T 9 A BROHE 19 25 (RDRG B R A (]
2 BK Sl B R 20 Ak o3 Bt e i 23k O T TS
FEEANE o AN, DL AR 5% 38 5 00 8 B — 0K sl X 7
(4 7 1 43 A gl it 22 A4 3K sl PR 1 199 fR7 B0 8 in 8 0 4
T, e = %A ) B ) 58 AR R H 25 A 5w AL
il R A E A . B, AR B 55 78 B0 o B 1o
6T 5 A5 ARG B A s (] 81 19 45 G, JF A 5] A
T A8 2 50 Hb B ) #4545 R 43 T 2 IR T B) 58 HAR
R LB R 2R G0 RN M 38 % T Ve VT SR A Ak
KR S AL -

A WF5E T 2000—2023 4F & 25 6] 4> FE R W
NDVT & Jg i, 2 B 1 78 V0 0 Sl 4 28 b 1) B 28
FEAE, 3T 45 6 A SRR 06 3 i 2 DR 508 | 5 1 174k
A I |t R Rk 4 22 TR 2R o R AR A )
LEA S . W 5%l T E 2 808 $ 5 Br (Theil-Sen
PO ML E MERS 5 (Mann-Kendall #: 56 ) , 31 51 7 A ]
DX S A w8 A 1 Bh S B [ ) 33 A pt 2 H
T 25 A5 A 5 A6 o M T R IR R H A AR R A
23 (B A% Jmy 1 ik 6 T, B T RN N 28T s R 7
AN TR DX 35 r i FH AL o AR 5% B A 48 s T 7 YT 9 35
M B A A L Z K R R BB 22 H BEAER G R,
Shy SR A A R SR s o | b B U A B X Sk AT
Fre R SRR AL R Z ARG 5K S % | [6) i oy 26 o)
Ly DX 90 8 i A B AR AR W I 5 AR AR R B R O Ik

%



384 pi s U E SR 45 %

1 MRS 5%

1.1 HREHFR

TRV A TR E PR X, R TH IR,
T2 PH R F IR DX s A, M3 AR AR SR 937517047 —
101°44"42"E,21°06' 46" —33°48" 43" N (& 1), T FA %Yy
1.65X10° km*, Ji sk madb 5 K P B 42 2 4,
A6 &6 LA e ol b Ry 3 TR B 2 E 4 000 m DL |
S A FEV TR T M A B 5 I FE R A S i
M X R e 48 o 35, 26 B0 B R R R A
G FRE A b I T 1) S ARG S R R O IR
LT B B Ml ¥ AR AR, A R N R T AL
AR R KU . X R A A Y MR 5 2 RE B SR
i TS o QR RO N e A R R S N S N -
S I B A B A A S L AR RR A R B B

23 8] 5 oA o

i

ORI B W —

I3 O B S >+ 63 8 I BH

MESEEERRS

SHAFITEEE
FEF W
Mo I
i I 15

R B M

1:6233
fi%:478
1 REIREEREX DA
Fig.1 Topography and political district distribution of
Lancang River basin
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Fig.8 Rake ratio of NDVI change at different

elevations in Lancang River basin

0

I I I

3 W w

3 33 X ND VIR P43 87, 2 B 76 V197 bk 3% 14 b
WE SRR BN R — @k sh T,

X — 728 Al B i XA A AL 0 A A K A
PIAR G o g TR B A B /K R Al B AR R R I T R 4
(R IE 2% 1, U R TE 2 v 4 S FE A R i 440 X, A
WK A BLJE S AT SR, TV VU R L
N o3 VA A b DX, 0 7V T AR ) R P S AT T A e
LB 00 R R A, 3R W] 5k 4 X Y A A K 5
Z BRI KON JE B PR 3R 3 2
Hb, INZS 18] 70 A R A T v VI3 S8 A A B A 5 B i
W A R e U AR " 2S A% SR o 5 A T I T
SRR At DX R S R TR T L YRS R T
e M DX AE ST AF SR AT T AR 1B L o T AR A B K A
F I 1) S R A AR K A ORI B

a 20004

b 20234

0 110 220km

2000—2023 e IR L A A EREET
Fig.9 Evolution of land use spatial pattern in
Lancang River basin from 2000 to 2023
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Table 3 Transition matrix of land use patterns of land use patterns in Lancang River basin from 2000 to 2023 A . km®
+ A 20234
x M B Mo WA K 8 k% Wi R At
HE H — 3815.56 293.19 536.88 148.50 0.00 0.38 63.06 4 857.56
K H 2893.44 — 616.19 182.75 12.19 0.00 0.06 4.19 3708.81
THE AR 221.44 574.44 — 207.56 2.69 0.00 0.00 0.00 1006.13
ki B 513.56  1319.75 177.88 — 64.69 44.38 2 478.06 28.63 4626.94
§ Kk 12.81 5.75 0.00 27.88 — 1.31 28.00 0.88 76.63
K & 0.00 0.13 0.00 24.94 14.19 — 630.94 0.00 670.19
R b 0.19 0.38 0.00 467.19 11.13 115.19 — 0.00 594.06
A 0.31 0.06 0.00 0.13 7.00 0.00 0.00 — 7.50
&t 3641.75 5716.06 1087.25 1447.31 260.38 160.88 3137.44 96.75 15 547.81
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(G2 UNCREINUE R E SN LI 2 S Sl 7R o S

(10 1 5 W 95 4, 0 A B 6 2 A
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Table 4 NDVI trends under land use changes in Lancang River basin from 2000 to 2023 A ca!
20234
-l ) S 2R A N

HE Hb R W N Ol K38 K & BR b A by
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0 fifp R 0 0 E SR o DRI AR OROR AR S R ST A B
Hh, TSN G A T K 8l PR 3R =2 8] 4 B ] AR T A
AR B — R R, B 5T L3 T N2 Bh
PRl 2% 7 T 78 Y 3 S B b B AR, R R
e MR T2 TR £ e A R T A R AR B S o R
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