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Spatio-temporal Variation of Ecological Service Values in
Lijiang River Basin During 2000—2020

Zhang Junmin, Rong Cheng, Dong Guosong

(College of Environment and Resources s Guangxi Normal University » Guilin, Guangzxi 541000, China)

Abstract: [ Objective | The spatio-temporal variation pattern and change law of ecological service value (ESV)
in the Lijiang River basin during 2000—2020 were determined in order to provide a spatial governance method
for optimizing land use structure and achieving the “dual carbon” goal. [ Methods | Based on remote sensing
information mining and a geographic information analysis platform. ecological service values were evaluated
by value accounting and its dynamic and sensitivity analysis methods. The spatio-temporal pattern of ESV
was studied by spatial autocorrelation methods. The leading factors and drivers of ESV differentiation were
diagnosed by geographic detection methods. [ Results] @O The spatial heterogeneity of land use/cover in the
Lijiang River basin was significant. The area of forest land and cultivated land was the largest, and change
was stable. The area of construction land grew rapidly. @ The ecological service value for the Lijiang River
basin was about 3.75X 10" yuan. The ESV of forest land and grassland was the highest, accounting for
52.44% of the total value. The overall change initially increased rapidly and then decreased slowly. The value
of raw material production and soil and water conservation increased significantly, while the value of food
supply and water conservation decreased significantly. @ In general, ESV showed a pattern of low values in
the midstream region and high values in the upstream and downstream regions, exhibiting a positive spatial
agglomeration feature. [ Conclusion ] Urban expansion is the core driving force of the spatio-temporal

differentiation of ESV and its dynamic changes in the Lijiang River basin. Disturbance of ESV by human
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activities is increasing over time,
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2020 4 0.234 0.166 0.056 0.498 0.361 0.328 0.009 5
AR /Y% —0.15 —0.54 —0.90 1.27 0.91 0.55 —3.07
HEBTTHRE/ Y 68.763 97 221.107 8 149.575 1 —24.636 9 57.922 21 70.120 23 207.873 9

HH 2% 6 AT, MR M KARY CE AR, 1% sk Z 5t  ESV A 45 Rl {5 .
B FR B0 Ak 00 AR M L 4 bl ) ESV {E 43 51 A8 Bl (2) KWL NS5 W B LV, 25 AR S

49.8%,36. 1%, 32. 8% » H ¥k J& #F . # b 43 51 A
23.4% ,16.6 % , 1 A 5 FH 3 | 90 b (%) SRR MR AR /1 5 [) s
I 20 a AR, HHb K AR B CE {8 43 il 4F ¥ 14 5%
1.27%,0.91 % ,0.55 % » FL 4% 1 2 1 B0 B 289 A5 /N iR
R 2 AR M L 553 KR X ESV B R4 e 3 L H.
LR B SR T b T 22 e T LA M 2 X ESV Y 5
M A X 58 557 » L 2 S BT R A1 =2 A, 32 2 PR bR | o b 55
b 2 TR R AR A R A K, T G T R CE
EHE KM 2B AL AR AL M R AR e . R
I ESV X & 2  CE A K2R {0 CE H¥
NF 1, B M A A R B X ESV AR FL 1Y

{BLRY DT MR 2% S B T 4% I D B X ESV R Ak Y 5 i AR
BE . RO 115 5Tk 3R 4 E S AR s B (V)
GERWE T,

2 7 AT, 2000—2010 4 [a] , 4% 30 A= 2540 1 HE
FP o JE A B 72 > 0K R R R ) 2 R R > S
P15 R A5 IR 55 1 1 T R R A8 1 L X TS ESV O3 25 5
Wi g A 5 T 7K B 458 9 L A 94 1 L B Bt 4 L K DR TR
F 0 TTRR R AR R I ESV 28 Ak 52 M A/ R R A
JE . 20102020 4F , BT R 4 A ey (192 K PR8I T L 2R
Y 2 K8 M O 4 T ik, At T AR ST R AL /. 2000—
2020 445 ML ZE X ESV 1 BTk BE HE T R < SRR RLAE 7



262 7K R E

%42

=Y Z R = K L AR R AR DD RE L A T A A5 A
(Y STRRR B /N . X R WY A 7 | A ) 20 A 4 £
I K b B RE A T RE A A B2 PR L R R X U R
ESV 3 £ (19 5T ik 5 K » U /K R 5T 15 L A Y

SFIIRE, SCAL AR B LA ORISR SRS .
I o BN B O SRR R AR 7 AR 2 R DR A K R
R A B T RERY 3 S8k i SCIR AR B itk 4
JK PRI IR 25 R 55 DI BE

T 2000—2020 FFITREEMESMEI ESV T RIS

o X ESV ) 5Tk R 45 £k
YAt FEMRAEE KB KEREIET O KEREEF O KEEE AR U R
2000—2010 4F  —0.012 0.527 0.175 0.191 0.462 —0.068 0.417 0.307
20102020 4F 0.661 0.138 0.530 1.976 0.423 0.978 1.552 —4.260
20002020 4F 0.025 0.490 0.191 0.297 0.455 0.021 0.473 0.047

23 ESREMERZELR

2.3.1 EASMHEMEZR5FEMH T NERK L
PN I ESV BB 28 70 5 4548, B S5 H ArcGIS
F gt 3 km X3 km BOARHERS I, B S BE B8 A 1 3K

20004

ESVIRE

[ 1.14~106
1 106~164
= 164~291
B 291613
B 6131349

WCESV ${E 70 A . SR )5 A SR W7 S5 K i ESV
Or P AR EAR RE B R E L S MRS T
5 ANEFG . N 2 o0 A (8] [l G A B o A i =S 0 S R
fiF 5N 2 R

ESViEE

[10.95~99

. 1 99~139

5= I 139~189

AT Bl 189~291

0 10 20km T B 291545

B 2 ETHE 2000 45,2020 5 ESV B = @ #HEE

F L 2 AT T V3 B A S R 55 A AR A Xy
FEEXEER L, BR E R PURES LR
i E Y 2 SR SR . 2000 AR VT Sk ESV (A 7E A Ak
DX XA T8 AR A Hots s 76 b TR 3R A i L
e R IR (E X RS 18,16 %0, i fE X T AR
0.43% . 2020 4F ESV 43 548 Ja SR 45 AN AR, H IR X
TR 1.85 %0, i (B DX 1A AR o 1047 %6, I AR DX T BRI
BT 1019.156 km® , & {A X RIS N T 627.266 km®
¢ W 8 Y37 S U T A M XA S IR S5 1 B E R T
JE 1 H, 20002020 4 ESV 2218 18 K, 3k 4E 1L I
RN SR A IR 55 T g A B B R
2.3.2 W aWRsA AT X ) 50 HE DL E

Fi5 ESV (125 [A] S B MR , A BF R ) ArcGIS 1Y
PR IR IRAE ESV K m B2 0% B IR L om i L £ i
R o B DIORS 6 D0 B U B AR L AN CEER 5 ESV &
] 53 5 00 G &R o Horb s B R A5 B AR R O Bk
DEM H 4 B, 38 Ak 5 B L &= Hi R 5 B2 o 7 1 2 oe
H& HE U FH Hh B b T AR DA T AR BT LR AE . &R
BRI AIGE , ERE 3 km X 3 km A% [ 1 1] 25 43 Br 24
JG. FH GeoDa 1.18 115 2000,2020 4 4 J&) 5 2 $5 %4
2R3 8.

i3 8 W4, XWAE & 4 )5 Moran’ I #8 8(# N
IEE LRSS AL T p<{0.001 MY & & MG 3T
KV BN B R 5 ESV 45 0] 43 5 #0 E A 23 [ 4O 1
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5K ZE [ 45 . 2000—2020 A VI 3R A 35 AR 45 0 (B A 25 4 57
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ZW BB IE 18] 1 25 () 42 AR, B [ AR BEAE
flt ESV =S (a1 454 B AT & (6 45 i (E AR 4B AR 5 (R fE
FPER RS 208 T EKR/ANAT LA W 28 6] 58 &
SiR B 55 HE e O e R L BB | b M R R B R B A 5
JE. T W, B AR R X ESV A JH] 4 R 15 R

WY R T N SCIR F, A b R 25 40 78 Ak ESV B 25 43
SERPE R T3 1k, 2000—2020 4F T {8 #F 7F 1
o, JUTH: I B A R B Y R R 3R W IR B AR B 5Kk X
ESV 43 5 (%) 52 Wi A W 38 0K, 3 48 - b A1) FH A2 A6 AR
R

=8 2000—2020 EFIRBEBEZIEHMEEEELS

e 2000 4 2020 4F
WAL M A A GRS W g AR AL A ERE W
I 0.564 0.612 0.675 0.654 0.663 0.633 0.717 0.660
P 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
z 29.256 31.171 33.435 33.720 35.53 31.626 35.91 34.026

WD RBEEIREG P oRIER: Z AR50

o, B AR M
(D FRHETFHEM, DL ArcGIS B 3 km X 3 km
B UEAS IR R o B BT R IR B iR B R R XA
SR SRS B 280 ik 0 4 AN R i AT 4y

2.3.3

FHG ., i8R IFE GeoDetector H1 it 5 45 I
F 5 ESV WKk A& 458, ] GeoDetector #R 1M 785 7137 15
ESV (125 [a] 5 i B 45 2238 0 H 58 w5 5 1) KON, 4
W9,

F9 20002020 EFBIRBESHRENERFIERRMNE R

- 2000 4F 2020 4F

SR ¥R WREACTR B MR AR R ¥R WAL TR B bR O
q 18 0.107 06 0.123 08 0.123 7 0.307 9 0.216 18 0.188 1 0.648 7 0.395 56
p1H 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

g {E BT 78 o R AR o AR Ak 1 i B 7, ol
K R W IZ E R ESV 25 [8] 43 5 (5 0l B 2 5 p<<
0.001 (W& A5 X 0], BB Lk ESV BA B3 12
] 5 . 00T g (AR AR AT DL H, 2000 4F 4 A
SRS ESV 2 143 51026 R s V) OSSR b b
ik, T g (HZFURE R SR 2.58 4552020 4E 4L
F g R R RIS ESV 28 1) 43 R 1 % R
YL, O - MR SR, =38 g (2 R0 i 2
PR 1.88 fif. FHIAKIE SR LIS ESV %5 | 4 5
(A% O 3K Bl L R AR Sk R T ESV AR fb i) 32 5
R, EERE ESV SRR ET RS,

(2) W2 BEAEHEN . B#E— 220 Hr 4 W1 52
HAEM KRR (R 10 KB, B EZHAEMEH g AR
T AR 3 R B 58 0 6 1Y =5 T i Ok
. 2000 4F R O 5 A R R O SR I B AL
SR JEE () b A 2 By AR e B AR T i A ()
AT R () A b ) R 9 52 5 5 8 45K 5 2020
SRS () s A T L e R ) 35 B O AR M I SR G &R
S RE () Sl B A o B2 SR () o M ) T 55 38 A 28
KA ML 55 RIS ESV 25 ] /) 53 02 4%
W22 S A A A 2 I 158 B B AT 2 3% 19 =5 1) i
H O 2 (H 2 ) i 4 56 BE A T

R 10 2000—2020 EBIRBESHRSNETEFZEMERARTRNER

W T 2000 4£ 2020 4£
T o WAL SR B R 5 e W BE WL SR B R FH 5
e 0.107 06 0.216 180
¥R 0.403 42 0.123 08 0.505 530 0.188 10
WAL 5 0.167 84 0.173 51 0.123 7 0.314 220 0.124 47 0.648 70
AR 0.798 16 0.249 65 0.656 6 0.307 9 0.238 604 0.637 83 0.421 16 0.395 56

3 kit

(1) LA R 3 B AT B 9 A R AR S
{E HIE 20 a REAR W3 s i ESV HE/MER K
Bl 3 AR Y Ik B ESV B2 4 SRR EE IR D),
ESV 73 5 68 A &I 8l it w7 T SRR 28 % AR OK Bl

FERIK B 00 236 BRASCR WY 0 T A ) 22 A0 R DR 4 K
EBBEETHARE.

(2) IO 5%l e T M L BF 3t it 3 A5 8 Ak, E
T JEREREAE ™ AR W) Z AR PR DR AP K AR IR S X ESV
AU B A S T REIR A e SO R LB WA 4
IR U SR A R 55 ThRE
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(3) HZEF Y ESV =5 1l 70 5 48 2 A W] 14 25 i)
HAE L F B IE ) 1 2 (6] 4R 2R (2 HO AR L R
W T Ui A% DX HAT B @ 19 ESV(EL L 3 5 45
) ESV 35 AR . e T AR 25 (R AR T
LA 3 b A 25 04 /N SRR AR SN (L DR R

(4) i ] 8 Ak R 3 B Al BT 5 2 TR U R
ESV LM EFHER . K ERK S ESV 25 1] 73 57 1 %
ABETERE. S AR TEEERNRE T
BESV I 25 03 Ak R, 4% 752 B A I 0 S )
it OG FR , {H A [ i i o R RS T

BT RO LA B WY T O A A IR 55 A (B
25 S S 3R 2 B ae MU L EL pl T R A B A T
P4 JEE T 50 B o A A 2 LA S A [ B = JRORE R
b 2R G 04 S R XA RS B R . i — P TR
FE it B B R L 2 BRI UE T 1 4 T T 4 i
WFFERE L i i ¢ o K08 28 RORS B2 OF & 3 1 e 2k
(k23 50 A 5 AR RE TR L, SN ESV i &S
3 S HORG B012 W A 8l SR AL O (] s 96 B it 4L
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