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Abstract

The Jinsha River Basin is located in the southwest of China and is an important ecological
protection area in the upper reaches of the Yangtze River. With the intensification of global
climate change and the impact of human activities, the vegetation coverage in the basin has
changed significantly. This paper uses remote sensing data to calculate the Normalized
Difference Vegetation Index (NDVI), and combines land use dynamics to quantitatively
analyze the changes in vegetation coverage in the Jinsha River Basin from 2001 to 2020.
The research results found significant changes in vegetation coverage and its dynamic change
pattern. From 2001 to 2020, the annual average NDVI in the Jinsha River Basin showed a
significant increasing trend in fluctuations, and the most significant increasing trend was
in buildings, which affected the vegetation coverage. This result shows that human activities
are the most important factor affecting the vegetation coverage in the Jinsha River Basin.
In addition, the vegetation coverage in the Jinsha River Basin is also on the rise. The research
results show that the increase in vegetation coverage helps to improve the stability and
quality of water resources in the basin, and also has a positive impact on agricultural
production and tourism development.
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TN IR BT U R b » L o5 2 BRI R [4] - /KR | 342 b e A=W 22 FEE 5] [6]
AR BIRE(NDV PSSR O A R LR, e S MU R 478 22 A8 . R 50 M
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R B BOR A E LA S A B A o IS 0 R SRR ARG RNAEAN AL s R T FUHOB AR 73 R
1 [ A (0 MODIS NDVI), s DU /N ROBE RS ALY, JEHAEIR T 9 K st B R A X IR 22 5
I, BB (ZE LR Theil-Sen #a 35 7p Bir) %t AR 2 P22 A (s ) (38 B VE RS2, RTREAR
b RAZTM o WRBNALHE M K Fr s 2 Bt 7 O E 8 — IR DY (A U BRI 30), Sz 2 IR H
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HESSH, SBEIEA A . SRS, SRZARHNES A, IRE T E SR ERCR 30
PRAl o BRSSP IR I OGP 2252 s AR BT (0 58 X5 1R IX) AR R i AL i 22 57 8 2, (HLEL
ARG — R s, SEUR G AL . B0, P s o X S I X NDVI AR
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2. RREXESHIE
2.1. REXENR

SVPTLRIBAL TR EKIT B, BEEEH . = )1 A X, T 3496 A1, [ 47.3 73V A
H, T4 24°25'~36°05' 2 [7], %4 89°48'~104°16' 2 1], Vil G b 8 Mk, e 272 K £ 6575
Ko AMRZHE, A& E L. TR XX, F0EKE 757.9 2K, £ T 6~9 H; 41y
S 4°C~12°C, A HIX ATIA 20°C PA B iSRRG A%, Sl Wt TR SE, MR A2,
TR AT

PG 3 B A IR, (RIHE4K (<2500 K) DL #4: & SERR AR = B Ra RO 3, SERF/K B2 1000 222K
R (>2500 JK) I LA I8 SR AR BEREHIRASHR O 32, AR KR 620~1100 20K R TR A E
B, WgEEANREAE, AR KGRI E KRR, AR R I K T REKE, R > 20°C,

WIBAESHEE R, EMERNTE, (2 BB ARG NS5, R R S5O,
AR, RHRIM AR . BF TSIV RIS 0 5, AR ORY . R, e wl Rk L R
FBCRAESBE R A EEE S, 24P KIL EiESRRE, (Edk T RRE R R 1k .
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22.1. BIEIENR
AT 78 32 BAK R T 22 M AR YR DL AT AT S VDT A 4l 7 25 O 2 AR AL . BAREE SRR AL FS
AWFFIEFE T 2001~2020 3 [F FH 5 i 2 0K D (NASA) K25 18] 43 HE R 250 my 038N 16 d 11
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MOD13Q1-EVI ##5. K H 4 1% %ot (MODIS) i 13—k M 45 B (NDV K, %54 it a)
K, RS HRERE T, 38 AR DX I e A I I . 255 [ X BRI SR U vt R A ()
FIFBUIRE S, 454 Google Earth SF7EZRHHIR, 44 LRI R AU (8 A4 J I AR A 7 2 R el . 1
1 R FH B A B SR Al N 28T 2l 0 e 7 5 A P TR s

2.2.2. BIEMALIE

D ORECHE (P HER PRI W] L, P SCER B 1) R AR B AT 7 LU TRALFE AP 3R

(1) MOD13Q1 #i#fs T #5 Ak BE K 4 i ) FH £ vf 4

N R S Z Wi 7 Wi K J& (National Aeronautics and Space Administration, NASA) £ 1 1]
MOD13Q1 ZE/&A#s, i EEF Iy 2000 42 2022 4, 7S [A)YE H A 55 h 45 . HdlE FEE NASA B
B EAS Z T & (hitps://search.earthdata.nasa.gov/search), £ 250 m 73 ¥R, 16 K& Ui I 10— LRk
5% (Normalized Difference Vegetation Index, NDV1)7% /(250 m 16 days NDVI) Az H:A% 7¢ v] 5 4 %35 (250 m
16 days pixel reliability).

AR EIE (25 TR — ik, R P MODIS Reprojection Tool (MRT)X A% HEAT L 4 . # o
e Pt AR AV AT RIPRMELL NDVI S8 5HR . [RIRY, e HE B A 7 X I i iR FH 25
i, ARG TR E AR A .
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MOD13Q1 ¥ RS RAGER F 0 (5 018 B R I B & G o ] SEVEE D 250
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LR R, MG T YD E R, DA e o R A S
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2t FIRALI, RGBT AR NDVI SR .

(3) KIfTaF A% S-G Ik H it

NDVI B #1052 20 A5 40, 3 0T 8] 3 0 ith 42 tH I 5 e Bl o Dy 8 e 28030 ) I e s B PR R
EME, KH Savitzky-Golay (S-G)JE#: J 015 5 2 1) NDVI i 347 B 8] 77 51~ Ab 22

S-G PP —FEET RE 2 B E B 7, HoAz O AR R AR I 3 B T A 2R AT IR 22 1
HAE, AT Rk e A 7 o AT ST IR I S N T

®© KA k£ izl (quadratic polynomial) 1T &

@ WEM R BhE 15N 3 (R 55 48 K);

@ KT [AI4E X NDVI SAAG S E AT P B, A2 Rk S-G I8 f5 (1) NDVI 52185040

(4) =mEGICRH
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NDVI BRI AR MOD13Q1 sUGEm BT B e,  DABA CREHE A s AN T Sk . 2o oD R b 3
JGi, FAFRALIE (' NDVI SR HE .

(5) WEFLIX AR S 3 —1k

KH ArcGIS A0 AL 5 1) NDVI 28 805 12047 75 (B3 BY,  DAUCHEC SOVt it it o X [l o gk
— B IP B REAT T A B, B RS RN B NDVI S (0 ar bk, R R e T 2001~2020
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BEAR IR B TR AR NDVI EZE R, B AE MBI, R A TR A
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gh4s TR EAE, RN BT 0 VLR ISR 1 7 26 AT S BRI o Sl R A Ay SR Bl TR 2 0] il e 78
IREIR,  PEAL N XIS RGN S ST, AR MK E 58 B AR K
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Figure 1. Average NDVI index of Jinsha River basin in 20 years
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Figure 2. NDVI Index of Jinsha River Basin in 2001
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Figure 3. NDVI Index of Jinsha River Basin in 2005
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Figure 4. NDVI Index of Jinsha River Basin in 2010
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Figure 5. NDVI Index of Jinsha River Basin in 2015
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Figure 6. NDVI Index of Jinsha River Basin in 2020
[ 6. £iPiIiR1E 2020 £ NDVI 53

DOI: 10.12677/gser.2025.144073 759 IR A


https://doi.org/10.12677/gser.2025.144073

S} 4

MR 5] 5 W LA Y 2015 SF VLIS WA 22 AR A . BEAE N RIE S0 B ARPME RS ma iRl — 4%
DR R R RO I 7oA RN, BT AR S ORI A S I S, R X IR A 2 T A
R o

MG 6 AT LW SR VLIRS R A woR O I SOV RS S —T7 i, E T ik
B AR A R R RR S ST, 2R R AR X I A R AR A R P IS B T R R A
Ko
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4.2. BESTTRHHIE

X HE A BT AN (R RO A i 2 ) A 1, BRATT A S et IX el T OB % A2 A2,
T o EEAR A B HARBOR s vh Rt X T S8R0~ 48 L AU, RO o B e HAH
XIRSRE s 5 E DXAR (I B AR ORI X IR BRI M IS B X 3) RO REL A 7 i P S 28 v T R T IX, St A 2 R
BRSPS IR A -

YDV ISR A 78 i A P [ A0 % (] _E 35 S 2 (R AR AURFAE o SX AR AN B2 B R AR AR I 24,
BB NFGHFB IR ZIT . Uk, AR E S R BOR BT S BN, 75 27870 5 R IR LA Ly
ik XS TR SRS A 3R

4.3. EHBESZRIE RS

A B AERANR I SV TR S 8 55 A i) SR N 3R, 8IS 2R G i HAR IR R 5 ORI 1,
7R 55 B AR I AENL I .

(1) BREE

AR E S AR EE A RN R —. BER, SRRERRBALE, SRR
WAF . A EWAMEE T Z R A NDVI B, RNRIC T A7 5 10 0 25 AR E S LTS 5 1 B
HFFE. H, BEPESERZERRRIT, T AR ARSI DL 5w B A7 R TR
BAZCHEZME L[7]. R 5 R 5 SRR 1 2 BRI S A ORI, Rl 2 IR AT
B 7K ER -, e AT DRI R 4 7 25 R s T I S 38 [22] o R B 7 35 78 A S R B 7, 95 e 2 MRS R
YEL, WFAAYERR, TR EN A ERMEZ NI RRNLRE RN R, BT A TH TR IR 7E[23] -

Zhang % A\ B MODIS NDVI %, 141504 T 2000 H=42 2018 4F [8] =T Hb [X AH 4% 78 55 [ ) 25745
PREAE B H RN R &, FRIARGFR AR 2 XA AR b () = B (R K [24]. 53— 7T, [ BNEE
G NAEET MODIS %dfs, Xof U 1148 AR AR VK B2 s S s i PR R kAT T 4R %R . AT A s R o, 1
AR BIREAR IR RO 3, T IR 38 7R R AL AR WA A2 %0 2 00 DU AL X 55 [25] o 3l Bl 1 A O 2% 35 [ S0
RGN AR KSR RR R KRGS, FRATRIL AR BRI KRS =) (028 oo Rl AR K
JEH o A S AR A T R R . SR T B R B R AR, (R R B R RS P R 3G
T B8 7 B 1902 A ) L 5 M A A (1) 7K A I, 3 g 5 i 2 KBR

SIITRIBHIE G2 28, RIS BT R, AN (6] i M S5 ) 18 b 78 a5 1) s i35 . o Ll i
X Tk mE . AR, PSSR AR SE R AR, BEM T T AT 21 DX DU R AT . AT
BRIRIE, MEME SRR, AR B R R AR O . thAh, RS AR R A B 7
R &R,

(2) ANAREFE
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BEHE NSIESN AR, VTR R 7 R A T R AR . K E S AR NDVI £,
RN AT T SRR — D B IR 7 o B AR, IR T B R MIRsn R . AT 7T
ZRR], NGBR3 XL T o0 1 5 5 (0 [26] . VDTSR o 220 T 2R
PRl 2 A SIE S AL 5K « 3l T AL ERE R DA A7 BT R S50 3 3 BUK & F AR AR AR BR
BETT 51 A 22 R . IS 2005~2020 A i - 3R P A, BATTABIUAR b P St M P b
FER R A A e D ) R R [RII,  ARARIEARIE B A AR AR TR K S AT — e AR A T
e i FE RSN o

Table 1. Land use change in Jinsha River basin from 2005 to 2020 (area unit: km?)
Fz 1. 2005 £~2020 F& TR T FI A TIER(EIRRAL: km?)

2005 4 2010 4 2015 4 2020 4
e
AR [iEA TR AR
AR H 38617.94 39589.22 39503.44 42167.03
FOIN 163945.31 165330.81 166929.81 167757.56
N 5580.69 5875.12 5413.49 5251.89
i 321649.38 318048.53 316251.99 311078.40
KR 3398.50 3539.96 3686.25 3658.15
KE 2854.45 3385.93 2786.34 2257.27
Bt 15494.42 15623.66 16758.09 19046.30
peisin) 423.88 569.69 631.44 747.30
B 1.42 3.07 5.13 2.07

PRAE 7 1 AT DLANE S0V IIRTE 2005 44 2020 4R, AFER . fRfk. BEAR. FHh, Kk, WK
T, Wt RS TAR A IE B X AR T SV LR F B A 1 B E B
A FH THI AR AR 3% BN 8] P9 BT 0, A\ 2005 4R ) 38617.94 km? 341115 2020 4E 1) 42167.03 km?2. X & HI7E
ZEAN, SV TLRIBIAR 1S 2 T A R R &, A AF=RE 1133 T 17t

FRARI At 200 B ft#ash, M 2005 4E11) 163945.31 km? 14 i3 2020 4E 1) 167757.56 km?2. #x
MAE N EER AR TIIE, HEARINE B T oCE RS, RmEM 2, Rt RExT < 5 1815 F
R AR R

SR, REACRI B b 1) T AR A 52 A /D a3 . ERTHIAR AN 5580.69 km? J /b F1] 5251.89 km?, fij %L
HEAR A 321649.38 km? Ji /> £1] 311078.40 km?. X Fhid/ > st T AN FSIG st HARPA S T HE A IR,
A RE S AE B FHARF A K.

BEAh, KRS UK Bt SRR TR R A T 2 AR . KR TR A BTG N, sk T K
FEREHRI RS TAE MR MoK S AR I8 T R 5 23R SRR OC . #RHLTAR 1039 0 = vk L
IR AN SESAL RTINS AR TR AR 184 0 0 s B 1 38 77 A R AR I AN KR R 7T o YR TR AR A
WANECR A RESZ B Z R R g, AHE B AR R AN KIS S .
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Table 2. Change speed of land use area in Jinsha River basin from 2005 to 2020
F= 2. 2005~2020 &I T | A AR TILEE

- 2 L)
2005~2010 2010~2015 2015~2020 2005~2020
AR H 0.50 —0.04 1.35 1.84
AR 0.17 0.19 0.10 0.10
AR 1.06 -1.57 -0.60 -1.18
i -0.22 -0.11 -0.33 —0.66
KA 0.83 0.83 -0.15 1.53
kS 3.72 -3.54 -3.80 -4.18
S 0.17 1.45 2.73 458
fe:siin 6.88 2.17 3.67 15.26
TEHh 23.26 13.45 -11.92 9.24

R4 7 2 AT LAAF A 2005 4E 2 2020 4, £ VbTHkif H bR AR AE T B AL, KL K
Ay AR IR SR MO R B A R A LN IE, SRR S - bR B 2R BAE R N oAk, EAR. b, UK
M BN B o L R A, FRBFIX L - R R BIAE DD . BATTIEAISR G AR T ARLE 2005 4 4% 2010 4
[ PG, B2 5 SIMpEshigEs . SARE, RHEHAATE 2005 FF£4 2020 FERGI 7 1.84%. 7
MRIARLE =N (8] B 35 I/ s), AR a3 R i A 1S . SR1fT, A 2005 42 2020 4F (1) 3h 4
FERE, ARG T 0.10%, RHHBWIHALE . FEARMAAE 2005 42 2010 4 [81F Frig b,
B2 )5 2R ZR DGR . BARE, BEARTBLE 2005 £ 2020 FEED T 1.18%. HHIEFILE =4
A 1) B 1) R DR S, (HIR/D R IR . S ACRE, FEHLEAE 2005 EE 2020 EED T
0.33%. ZKAKTHFALE 2005 4F 48 2015 4F (i) S 2 E ¥ hni&ss, (A7E 2015 422 2020 F[AIBE G b . SR,
MEAART, KARTHASE 2005 4F & 2020 4F[EIGAN T 1.53%. K5 HARTE = AN (] By 1) 2 30 3 ek />
&, SEKE, VKETIATE 2005 422 2020 4F (kD> T 4.18%. #iHITEIX 15 4 H] T EE, AK
(5 SR R 3 Bk T Ak, TR o AR T AR AE = AN ) B A 2 S I I, L3 sk B
Po BRHLEANLE 2005 4EZE 2020 E[AIM N T 4.58%. FHALHIEEML PR T AR AU 2 . @R M
FRAE =N I] B) B 35 2 0l 35 1 e 3% . SR, 30 P b T AR E 2005 4F %2 2020 4R [R50 T 15.26%,
SR A R ) R R FH 2R . BEIX 15 A5 R AR T T sk bR, T I T A R 5 BOR A 7 R PRI
B E R 2 — . WHLHARLE 2005 4F %2 2015 4R (A2 0, {H7E 2015 4F %2 2020 4 K@k . 448
M, MEE FRE, MBHLFLE 2005 4F3 2020 4FEAGIEM 1 9.24%. UFHIE ST T RS IR
X P SIAE— B FERE B AR TAEAS IS, N T iR AN .

Table 3. Comprehensive dynamic attitude of land use in Jinsha River basin from 2005 to 2020
& 3.2005~2020 &P TR LRI AEATEE

AL (%)
2005~2010 2010~2015 2015~2020 2005~2020
0.13 0.11 0.21 0.42

FR4E A 3 (2005~2020 HE &b vT s R FH 25 & 378 ) rT A HH LR 8518 . ST iisfE 2005 4F
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ol

2 2020 AE[E) ) LR H o S B A R —E 5. 2005~2010 FEHIEIAE A 0.13%, 2010~2015 4F
FEEZE 0.11%, SRJEE 2015~2020 23 FTFE 0.21%. IR 15 4EKF, 2005~2020 fEMILE A BHASE
N 0.42%, FILEX —IF BN, SVDVLR EHFI R A T RO ARk, B aSAE, &40
SR A —RIE RN I KRG, A ZSTE SN0 bR FH 1 52 3 3 S v VLR A 4 7 i AR A R R A

AR A BF 7] B 20 A 45 SR a0 F

@ 2005~2010 4F: X —Hf HAMIBIASE N 0.13%, A EMK. RMMEfEX I, &R+
HF AR AR P AR, A R AR RS I - b 1 FH 28 2 e 4

@ 2010~2015 4F: BHASEE FREE 0.11%, £ MR EE R ITiE. X549 B, &
GrRtk 2 R JBIRGUA 5%, S 3R A 40 380

3 2015~2020 F: ZNAFERE FFHE 0.21%, VU fRs ). X EWE X —B R, 4
WG DT T BN R 1) LR AR . X AR A 52 B T A e R IR . R S5 M PR R . AR AR
PG R A o

@ 2005~2020 F: ZEABNAER 0.42%, FRFIERAWIICHIN, SYPTTHRSE R &R TN
WA o X BRI I 2 F R RIS B i) e 4, 2 AN 55 BRI BRI AR P g v FH
R N B S 1

HORR R AT R s B A . TR, P EBUY & EERAESHERY TE, HE
T — R GRS IER R A SR R S i . 7E 2005 SE I A A SR TR ARKRERSH SR LS
5516 IR VUAI 1 (2= B8 = VLRt It AR I8 = H AR 4 26491 ) sl it DV LIt SR o R DA B A A A 5%
(AR BR KR o T HAZ & 0IE — BAEE #r. BHHOMGERE TR . RARMARY TR H K BRI
St A RGBT AR RS, R T R 55 R K RGP R 1 D7 BURT AR A Y s
BRIBOLHIE T AR AR SR BOR, 33— D HES) T RWE 7 55 1 05

5. &

ARSI IR S VDI B i I R AR R IR AT TT, A3 DU T A58 ST pie s
i ek R A 1S o T 7T e R B K 7 R AP T i R 7 AN o8 L e R
WO St 55 22 LK R SN o VTR A i (R AR A2 AR R 5 NN EOERE T IS R AR
PR 2R A U AR A AN T I S D R B i P O3t T A2 s T N A RT3 st R 3 P MBS S it 3 iod
A 1 A I BE A A K SR AR R A B i AR A 28] b, ASR] KSRt st 3 . AR AR RN
RiFEN SR M ZE 5, MR o A R DL WY B DX bk o bV IAT 3R ST AE 2005 4 &
2020 FEARAE TR EAA . AR KA BRIMAE S ARSI N, AR, FEAR . FHL, OKE AR
T AR ERD o T 7E 2005 47 35 2020 4R 8] i) H A I 25 & 30 A B2 L B esh LT3 . BAR P14 Prisb
(BN RO BRI RGN . A T A2 3 SO 26 0D (1 32 B A, T S S e U A —
SERERE LAt TR i AR SR AN I o AR A mT B T Ja) - 2t R PR A A o Al 7 8 P SR T S s T B
SRESI it U T DAAE — e R P T SR A TR A7 T M e bR A B i O R R AT o R4 8 O I 2 AR A X <6
INLHISI RS R GRS DIRE ™ A 1 R E M. KW o2 FE 3G A7 B T30+ X 30K AR5 RE ). 455
BRI DI RS EMI 2L SR, HEWAE o5 R D AT BE R K 2k . FRIRAE S Rgdesett, JFxt
AR DA TR AR A MK B R R A A AN

EHEWHE

A RHE T I H (202101BA070001-098)
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