5535 %45 3 ) H & & JH B &K Vol. 35, No. 3
2003 49 H REMOTE SENSING FOR NATURAL RESOURCES Sep. 12023

doi: 10. 6046/ zrzyyg. 2022162
SR BHRREE WL, IR AR, 2. SR ) DX A 25 e 55 — &% A s 25 WA BT S A6 ). A AR BT e /g, 2023,35(3) 1190 ~
200. (Yang Y J,Yang F,Xu Z N, et al. Analysis and optimization of the spatio — temporal coordination between the ecological services

and economic development in the Dongting Lake area[ J]. Remote Sensing for Natural Resources,2023,35(3) :190 —-200. )

i) e 00 X A A5 i 55 — 22 e I 5 Bl o] o i 5 P Ak

FYE3E, & WL, FAE, F
(Bl AZEAL LRER, K 410075)

WE: 20 RJERRET 5 PR AR S IREE 0 & T MRS BE 1 R RS, ENE AR SATPIE ZRIMNER .
B A T ) 2 () 2 5, R S B X T R R SR I T2 . 1% 3C LA 2000 45,2010 4511 2020 45 B2 X 3 138 14
Bt s 2 e Bt R 3emb R M I Y BT BAE S REMS I, FF WX N 24 X BHRTTAES RGNS 5%
GrH PR e BRI A IR AE S IR 5 U AR O R T 23 (B SR AR, T Oy XU AE SR 45 5 &0 &
PR BBt AT X I DL R e o 25 R 350 . OMIIX 4B R GRS M B8 & b 2000 4E (1) 2 615. 41 LT N2
2020 4/ 2 556. 46 127G, 23 [0} oA L S e SMEILLARIR 2 S8 5 e b P SR B I P8 2 s Jmy 3 QB A 25 R 55
(B, KSR AT 19 DTER R B ey , EHFFR AR 0 1 SRR BCAIR, BT P, R A 1) 2 B M R 3 2 55 O 0 I A 28 78 A=
ARG (B H BN TRV B s /b , Rk SCIRAT R s/ B e v, o BBl 1 70% LU L5 @A SRS 5 &5
KRR 2 AT TR W X PR A S 22 B A, i RS R, & K AR S S A R AT, (HAS
LU — B BG4 TS M REAA B 225 AERRERTRTRAEMN X 3B TG W &R
DTSR MESS W22 5, BRI HE) = SR R R K 5 e E R Sl R o PRk, A ) g ) X
AR HAETTME AR, 5848 5 ST 2200, BT A0 3 B AR 2K s A5 | SR A A AR IR m & 0
mn AT TR S T HR VR A it

KB ORI SIS ME; ST R BE UM TR X

MEESKS. TPT9  THARS: A CEHS 2097 —034X(2023)03 =0190 — 11

A B A O MR A TR A X
fiE il THEAES ARG MRS M E Y EE R,
E N ESV s s it 7 iSRG . b T
SRR AR T O B g AT Y B A
JEH (gross domestic product, GDP) B A5 7] H 4 14,
A BT HIWE S R G ST 5 AU K Z 8] i . 5)
KFR, MR Z 0 T A& 5 Rk fr 2
S IEE ) Wang 2RI B &Y AT E
I 1) [B] iy T AR RS 28 U DR B S AT BN AR S A T
—HEFR R, FIMT T R XN AR S A TR G R
Li 4515 5 48 5 B 18 ESV R GDP {4 vh 4y

0 7l

guill®

A SR GE AT A2 R 9 ik 55 S5 L S
SAESE Y YRR, 4 BRI & 5 U M A S
{7 SRR 25 R 3R AL Tl Akt
IS TG YNGR e S AR AR )R H ™ 8, 2 0 5 4R
A Z IR O TSRS FIBG A

H TR IR AE S R SR, 1990 47 45 [ 2%
HXH S R R S5 Y {H ( ecosystem services value,
ESV) JBIF T 25058, F 505 it 4% Be 1 23 b

W TR 2 M RO L0 M i D M (R 4y
A T TRT BB 1 7 O T ) . 1997
4% Costanza 457V FI| FH I 7 1 RS HE T ESV £l 54
(1) 2 HLBIF S b i B 7 12, E X 4Bk ESV gE4T B2

WFmBHA: 2022 -04 -22; f&{THEA: 2022 -10 - 10

EEWE: [ER A AP ST R Al JE 190 U K I 2 8] 9 I 2 36

HORLRE 5 PHARSE D TR R 5 AR ST TR
RAEBREMESEFEOMFE RS /AT
RGBT RHILY BT 5 R BN P,
WA HIIT AR T HIs SR S H AR, H

RS PMRRAEE” (45« 72174211) IR 4k 3t R LML

3045 TR A B M ) 0 RE TG S5 SE UL S ™ (45 - 51608535) (HIFG 4 B ARRL 3 4000 B “ B T AR BB E 5k Sl 72
B 5 A AR T L R K 2 TR R AR S A (I A B3 FLE BT RIS (G5 2018)J3667 ) FlilI R 4 7 24 4k R~ Bk 4
T A AS BRI OGS MR B VR B B SR B (G5 . 19YBA347) SERIBE I

SE—1EE: FUSEE(1998 - ), 2, LA, BEFE 07 ik o Email: yangyujin98@ 163. com,

BREEE: B W(1982 - ), 20, IR, BFFE 05 ) R TT AL . Email . 582228988@ qq. com,



%3 19 PR B, 45

T BE A IX A A 55 - 28 35F R et == Db e S5 410 Ak - 191 -

HAT R Z 8 7 A R - 207 2 8] (1 3 (kAR
fEaH e Z X I N A5 BRI AE S (AT S S
KO- 5 AR AR A BRI, ) B 7E 23 2R S AR B O
AT A IR 51 5 1 3 23 T 5 BRI

T B 0 DX A7 090 e 90 A R A S8 R b, K
LA R E S A AR A AT R R A
BhERE . 2014 47 [ 55 Be it & G R i A S 4 95 X
TR 4 Sl 1 B L5 FE0RD 35 PH 45 30T BB 8, R i
DX S B 38 1 R B, o R T RIMAE S R T,
PRI, 74 SC AR JEE 80 DX (5 PH R 25 D) S i 5%
X4, L 24 A X O BF 58 BT, T 2000
4F 2010 4EF1 2020 AF A M A 4 ) B, 3 HAk
BRGM S MESFTE R E, EESS
() — S0Pk DR B R B, IR AR S G U P A B
23 2 SAE O, o B ESV 48 (8] 43 S5 1 3K 2 [
FZOARMRIEBAERRGE WS 5 AT Z R FRLk &
b1 .

1 BRI G KR

1.1 FRER#HR

] J 1) XA 5 PH R PR AN AR BH 3 T, SRR
4.5 J7 km® S KT AT i X E K BE i s R
YIRS BT, e Th sk & e R A (& 1) o
T8 DX b 5 DA H S 7K 81 ) o Ao i v, S B
JERA A P T A g TR K A X FRR T
Jit BB DX AR Lt X DX P A B Al B R

FIMTT

oA Parp e

1 AESREEREE
Fig.1 Geographic location of Dongting Lake area

NI S 22 Fh A2 25 T L, B RiE o 7 7K Sl A Bt
b A5 A I DX E 2 5 R S RN BT 4 5k )
Bgte. U, XA ESV, T AE S R GRS
S 2s AR Ak, 2 B A DX A ke & T AT 5K
o Bl A ST B 9 DX AR 28 W] S Ak s 2 0 A
WR RS S
1.2 #iEkiE

ALK T X 2000 42010 4R F1 2020 4
Landsat TM/OLI 3% BEG3E . 7F ArcGIS 10.2 F1 ENVI
B SRR A 4 [ b 53 28 ) 80 DX b 2
GBI LT 7 7 D B W @ 2 1
WML 7 28, 25 ) 70 BER O 30 m, 5 A G fS
Kappa {14355 0.80 LA |, fF A B EK . HEE
PRI T CGHI B A R GRS ) A U AL
PRI T A M TGRS, m AR Bk I T
W 25 (8] 0P8 = S & (http: //www. gscloud. en/
sources/ ) , IEPEACIA B R K P T OSM -4 (https: //
www. openstreetmap. org/#map =10/31. 1458/121.3385) ,
SRR AR T EZ IR B A5 G (hup s /7

data. cma. cn/)
2 R

2.1 ESBRESNEIER
2.1.1 SERFAME

2003 4F i 5 #1245 7E Costanza 4= 25 RS IR 55
Ife/r ZE i a7 v [ ol b A 285 3R e PR 1T R
IR 45 3¢ ,2015 4F AR M LRl E EAT Btk I8 Ry
TR 2GR 71 AR SC R T B ESV Y
TN LR, 454 W X S B K B E IE 45 Fidg A
TR S R TEIE .

— BN Y RO A S R G A S T RE B DUk
REJ7, 2B N PR A T M e 177
ARSCH] T 2000—2020 4 X - 349 4 £ VR 9 5
(5 837.78 kg/hm*) FKREEY 4% (2020 4ERE 4T
FRTFBIMAE A, 2. 71 T0/kg) 18 1 HA R
KHEWEEYMETME, TR = E T h
2 264.20 Jo/hm’ B HEX I ESV RELFE 1,

®1 REHAXBMER ESV 2

Tab.1 ESYV coefficients per unit area in the Dongting Lake area
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Tab.2 Types of land use and their variations in the Dongting Lake area

A Giits Bty Mo ) iz ARA H ki BT
2000 & A/ km? 17 153.85 21 103.9 787.08 1 626.37 0.46 4035.42 881.79
i He/ % 37.63 46.29 1.73 3.57 0.00 8.85 1.93

2010 4 TRY km? 16 933.75 21 075.51 743.27 1683.55 0.51 4130.29 1020.74
i /% 37.15 46.23 1.63 3.69 0.00 9.06 2.24

2020 i/ km? 16 644.74 20 965.75 721.20 1948.92 13.59 3876.43 1419.44
i He/ % 36.51 45.99 1.58 4.27 0.03 8.50 3.11
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Fig.3 Types of land use and their variations in the Dongting Lake area
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Tab.3 Land use transfer matrix in the Dongting Lake area from 2000 to 2020
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Hh 659.79 14.69 1.03 41.67 0.93 2.49 0.00
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U 6.54 406.79 740. 18 230. 42 6.01 29.38 0.05
2020 4¢ Ml 66.33 579.67 16.86 20 244.17 3.40 48.30 0.07
TR 36.17 74.02 3.23 3.39 1262.30 569.71 0.00
TR, 4.93 439. 86 22.02 69.67 162.74 3176.46 0.00
A 4 0.54 2.31 0.21 6.19 1.28 0.93 0.33
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Tab.4 Dongting Lake area’s single ecosystem service value and its change

ARG S A ESV/ e ESV Bk 27
2000 4F 2010 4F 2020 4F 2000—2010 4 2010—2020 4 2000—2020 4F

TA 57.63 54.16 53.46 -3.47 -0.70 -4.17
JEAA R HIL R 54.34 54.16 53.46 -0.19 -0.70 -0.89
KB AL 104.17 106.22 101.52 2.05 -4.70 -2.65
AT 155.68 155.41 153.80 -0.27 -1.61 -1.88
AR 385.20 383.80 376.13 -1.41 -7.67 -9.08
IR BT 160. 10 160. 50 154.90 0.41 -5.60 -5.20
IKSCIE 1198.01 1220.92 1155.38 22.91 -65.54 -42.63
B 201.01 201.10 200.28 0.08 -0.82 -0.73
AR IR MG IR 16.78 16.72 16.53 -0.05 -0.20 -0.25
He W 2R 185.24 186.36 187.31 1.12 0.95 2.07
e 97.24 98.72 101.01 1.47 2.29 3.76
Hit 2 615.41 2 641.29 2 556.46 25.88 -84.83 -58.95
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Fig.4 Spatial distribution of ESV in the Dongting Lake area
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Tab.5 Coefficient of variance and gravity
center coordinate of ESV and GDP

EiE e 2000 4F 2010 4F 2020 4F
Esv ZRE/(°) 11245 112.44  112.42
o i/ (°)  29.09 29.09 29.09
G ERINALY
cDp ZBE/(°) 11227 112.15  112.18
ifE/(°)  29.06 29.02 29.07
o ESV 0.7336 0.7297  0.694 4
GDP 0.4669  0.6659  0.699 5

WX N 4 [X L 2000—2020 4F EEH F1 2020 4F
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Tab.6 EEH and CEE in the Dongting Lake area

i £ EEH CEE
R PHBE X -0.006 7 0.196 5
HHE -0.008 5 1.672 1
mEX -0.010 1 0.489 1
HLRR -0.000 9 0.790 9
& HT Hil X -0.0186 0.505 4
I v T 0.002 9 2.001 8
HEP 0.001 1 0.9523
Fr i 0.000 9 3.117 4
W B -0.001 8 1.667 4
= 0.004 3 0.197 9
Sk X 0.001 6 1.301 3
WHEE 0.006 3 3.276 0
BT 0.008 3 0.3817
BT 78 0.004 8 0.973 6
e L -0.000 7 0.476 8
ATTR 0.003 6 2.1853
L[ /8=0 0.000 8 1.503 4
Rz IX -0.0103 0.161 7
LA 0.001 1 0.809 6
L X -0.0059 0.434 6
S H’ejg 0.000 9 1.3233
BRI B -0.001 8 1.147 3
PLYLTh -0.007 1 1.954 1
BEBH X 0.000 5 0.506 5
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Analysis and optimization of the spatio — temporal coordination between the

ecological services and economic development in the Dongting Lake area

YANG Yujin, YANG Fan, XU Zhenni,

LI Zhu

(School of Architecture and Art, Central South University, Changsha 410075, China)

Abstract; Economic development is frequently accompanied by the decreased quality and dysfunctional service

capacity of the ecological environment.

economy is a prerequisite for sustainable regional development.

economic data of the Dongting Lake area in 2000, 2010,

and 2020,

Clarifying the relationship and spatial differences between ecology and

Based on the remote sensing images and socio —

this study calculated the ecosystem service
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values using the value equivalent method. Furthermore, it determined the coordination and consistency indices of
ecosystem services and economy in 24 districts and counties in the Dongting Lake area. Then, this study
comprehensively explored the relationship between ecological services and the economy, as well as their spatial
aggregation, proposing targeted optimization measures for coordinating and balancing regional ecological services
and economic development. The results are as follows; (1) The total ecosystem service value of the Dongting Lake
area decreased from 261. 541 billion yuan in 2000 to 255. 646 billion yuan in 2020. The spatial distribution of
ecosystem service values presented a circular layer pattern, with high values occurring in the center, followed by
the peripheral mountains, while the lowest values present in adjacent hills and plains. 2 As for individual
ecological service values, hydrological regulation contributed the most significantly, while the nutrient cycle
maintenance contributed slightly. Additionally, the values of ecological services, except for biodiversity and
aesthetic landscape, decreased to varying degrees during the study period. Among them, the hydrological regulation
presented the most significant reduction in the ecological service values, accounting for more than 70% of the total
reduction. (3) Regarding the spatio — temporal variations in the ecological services and economic development, the
Dongting Lake area showed relatively stable ecological differences and expanded economic gaps. Districts and
counties in the Dongting Lake area showed high coordination degrees but low consistency levels between ecology and
economy. The ecological and economic spatial aggregations exhibited significant differences, with dominant
ecological aggregation zones mainly distributed within and along Dongting Lake. (@ The critical driving factors in
the spatial differences in ecological service values include human disturbance, elevation, slope, temperature, and
precipitation. Therefore, to promote the harmonious development of ecology and economy in the Dongting Lake area
and weaken the gap between both, it is necessary to propose feasible measures for strictly protecting the natural
basement , strengthening human — guided utilization, and promoting the transformation from ecological resources into
economic products.

Keywords: land use; ecological service value; economic development; coupled coordinate; Dongting Lake area
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