55 42 55 21 S & 7 i Vol.42,No.21
20224 11 A ACTA ECOLOGICA SINICA Nov.,2022

DOI: 10.5846/stxb202110182937
R FHIBE , 3 BRI 9% 2 A i P OCHE X A 25 R S0 IR 45 Ay 2 VIR B2 90 4t DXk 491 A 25 241, 2022 ,42.( 21 ) - 8713-8722.

Ouyang X, Wang K, Wei X.Impacts of urban-rural construction land linkages on ecosystem services: A case study of Dongting Lake area.Acta Ecologica

Sinica,2022,42(21) :8713-8722.

W EBIZAMXENESRERRSHR N
—— A 4 Xy 1

Rerame' 2 T 4L g
1 WP W B 22 B e i B A 2 T BRI ST AT, K vP 410205
2 W TR 2 AR = = B K VP 410006

R 9k 2 B Rt SR FLIK R B AR PR 2 (1) 3R L A A 1) 5 T, TR 25 WA A A AR e AR 2 R GE IR 55 K
- BETEIR 2 B DRI A 2 R G 55 (4 5 e o ] 2 ) g i A R R S AT R 3 DX A ISR G DA
FHRHRALA 3z JH 5 | A8 InVEST BERY TR B b 468 8 25 05 32, RE S WF 9T 1 9 & 3 T 3t R BN A 28 R GE I 55 B 32 il
SRR - (1) 1 2 )l DI PR 5 s MU 52 B b T 3 AT J R T AR 52 B e 585 (2) I & el B T Ml S BB it B 52
AN R A 58 SR AR LA R IX A A% o) JAL 0 7 Ji AR IR A% A1 T 28 28 S Al DX ) 3t 75 (3) A 35 T o e i o 2 B
TGS, YA W R B E TS A A A R GRS O (0 BAT 35 9 25 1] 52 B 5 (4) IR & B SGIa JEE X 2R 25 R 4
g5 BAT S s, N D BE GDP 5 B B IAIKT I Gl % I 28 0] A 25 R 8 e 55t 22 LA ) 5, U — b 28 AR B S AR B &R
GER S5 Z MIAAE 35 B IEAR DG . PR B T 1 ORI A T 3k & s B M) A= 25 R GUAR 55 A2 L], mT A
PRI 2 23 (1) e R O B PR AR

KSR Ik & BB AR S R GRS 3 51 B ; AR KA Y 5 1] ) X

Impacts of urban-rural construction land linkages on ecosystem services: A case
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Abstract: The interrelation of urban and rural construction land is an important aspect of spatially structural evolution,
which has a profound impact on ecological environment quality. To study the impact of urban and rural construction land
interrelation on ecosystem service for high-quality development of national space great significance. Taking the Dongting
Lake area as example, this paper used gravity model, InVEST model, panel data model and other methods to quantitatively
study the impact of urban and rural construction land on ecosystem services. The results showed that; (1) the size of urban
construction land in the Dongting Lake area showed an upward trend, while the scale of rural residential land presented a
downward trend. (2) The correlation intensity of urban and rural construction land was increasing. The strong correlation
grid extended from the built-up area to the surrounding area, and the low correlation grid was distributed far away from the
built-up area. (3) Habitat quality and carbon storage decreased, while food supply increased, and the value of ecosystem

services had significant spatial heterogeneity. (4) The correlation intensity of urban and rural construction land had the
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negative impact on ecosystem services. Population density, GDP density, night light, road network also had the negative
impact on ecosystem services. There was a significant positive correlation between Normalized difference vegetation index
and ecosystem services. The results are helpful to understand the impact mechanism of urban and rural construction land on
ecosystem services from the perspective of correlation, and can provide a scientific basis for formulating rational urban and

rural spatial development strategies.

Key Words:; urban-rural construction land; ecosystem services; gravity model ; panel-data model; Dongting Lake area
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Fig.1 Study area
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Table 1 Energy information for different food types

N ; — . N IRIKTZ il
e g it Bk K % i ki
Food type Grain Oil plant Sugar crops Fruit Meat Milk

products
At Energy / (kJ/kg) 3162 9000 1381.5 436 3915 690 782
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®2 FAELHAAXRBEEEER (vhn)
Table 2 Carbon density of different land use types

- b A 2 RS Hb R B PR 3w PR FETA HLIA
Land use type C-Above C-Below C-Soil C-Dead
JKIE Water 27.9 94.6 108.4 0
HEAM Shurbland 26.6 67.5 94 0
HLERR K Evergreen broadleaf forest 45.3 121.1 129.2 0
FEIRE AR Deciduous broadleaf forest 58.4 180.4 380.4 0
HLEE AR Evergreen needleleaved forest 56.2 224.1 179.8 0
FEHEF K Deciduous needleleaved forest 60.6 177.1 270 0
EFRRITRASH Mixed forest 55.9 140.4 225.7 0
Hilh Grassland 22.8 86.5 99.9 0
Bibkih Sparse forest land 59.3 199.6 206.1 0
AP Swamp land 4.1 56.4 351.1 0
A% A H Construction land 12.5 56.7 110.8 0
i Bare land 5.1 24.3 0 0

#3 AEATHFAXRBHEREEEERENPERFRHERERE
Table 3 Habitat suitability of different land use types and their sensitivity to stress factors

LA Et B BUREEK BB OB
Land use type Habitat L-crop L-wat BN L-bar
L-urb
4<H Farmland 0.4 0 0.3 0.5 0.4
HEAM Shurbland 1 0.1 0.1 0.9 0.6
W LRI AK Evergreen broadleaf forest 0.9 0.7 0.7 0.6 0.3
PRI Deciduous broadleaf forest 1 0.8 0.8 1 0.3
H LR Evergreen needleleaved forest 1 0.8 0.8 1 0.3
£ Deciduous needleleaved forest 1 0.8 0.8 1 0.3
EFRRITRASH Mixed forest 1 0.8 0.8 1 0.3
HiHl Grassland 1 0.8 0.8 1 0.3
Bk Sparse forest land 0.7 0.5 0.5 1 0.4
P Swamp land 1 0.8 0.8 1 0.3
A% A Construction land 0.9 0.6 0.6 0.7 0.6
4 Bare land 0 0 0 0 0
FEAM Shurbland 0 0 0 0 0
F4 BERFRERZAFZMIES
Table 4 Stress factor weight and the maximum working distance
Jp3es R 5 IS FNIS IS ' SR S Sl ERMEEE  AE JHpaE 25 A
Treat factor Max-Dist Weight Decay-Type || Treat factor Max-Dist Weight Decay-Type
KM Water 1 0.2 & A% L Construction land 9 1 4
44 M Farmland 1 0.2 2tk #h Bare land 5 0.35 2tk
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M 2000—2018 435 2 15 FH I MRAR AR AL A T, TR 00 3t DX IR0 35 P s BOASE S B b TR R ) i RS
FHHL RS IR Rk, gk 5 iR, b s i FH MR il 140.43 km® 394K & 264.76 km®, 34 i 14 5]
3.69% ; AT B A AR B 1735.43 km® FIER 1690.09 km? | [R5 5] 0.11%

R5 2000—2018 5F 7B 3 X 45 & 235t A 3t AR AL 1505
Table 5 The Urban-Rural construction land change in the Dongting Lake area from 2000 to 2018

AER SRBUE BRI km® AT R T R/ kem? o SRR AR km® AR B P A kem?
Year Utban construction land Rural residential land Year Urban construction land Rural residential land
2000 140.43 1735.43 2015 215.79 1698.81

2005 148.36 1733.72 2018 264.76 1690.09

2010 151.96 1718.52

2.2 WS AR OCIK R B (2SR Ak

Tl T b DX 3 & 15 FH S I0E 58 3 S AN T B it % . 32 ] AreGIS 10.2 Natural Breaks ( Jenks ) 77 00 5¢
SR LA 30 5 R, B 55 I (0—1) ARORIK (1—5) | P ORI (5—10) | 8 Ik (10—20) 158 X 1K
(>20) . MIE 2 ATLLE i BFSEIDITRI & 150 T i 0% e RS DGR 1Y) DO s 50 e A DT 398 Jonn, JHG e 5 D EBRI fg DG BB
B o3 N 6 AT 21 A, U B JE 8 DXl PR T T b 5 AR T R ST A ELAE I OG &R H 25 1Y 5
NS 8] 7 R IR NG I Y A F2 A TR DX Sl Il X 8 B DXl 1L DX B 88 DX A 11T DX T, S B DA
7 X A% 1] Jl S04 i B A 3583 SR MR SR Y IO A 253 A e B B T DX ) DX, 2802 ol TR
BRI Y AR Y e T DX 1300 1 DX 0052 8 5 Ak 2 A SR S M AR A R, DT IR 80 J] 320 DXl 28 5% i Joe AR Aot
R R S

3 ABEGRZEERZESHN

3.1 BB RGNS AR A AR

IS T2 R G iS5 (B B P AR AT 0 (36 6) 7T LA Hh A B2 o o R it 2 S B0 Bt 34, ik &
WP T, B AR Y AL I H 599.47 kJ/hm* 84 /N 2 876.28 kJ/hm?, B i AR Ak H A0 18
2067.96 t/hm* FR#Z 2051.55 t/hm*, B0 T FUAESE TS EL T 0.648 FEAIKE 0.635,

R 6 2000—2018 FRFEMMX ESRERSMEEZLER
Table 6 The value of ecosystem services change in the Dongting Lake area from 2000 to 2018

Efy Bt fk i AN e
Year Food production/ ( kJ/hm?) Carbon storage/ (t/hm?) Habitat quality
2000 599.47 2067.96 0.648
2005 657.07 2070.02 0.642
2010 752.16 2057.89 0.637
2015 853.15 2053.14 0.635
2018 876.28 2051.55 0.635

32 ABRGRSEL R
M 3 0T LA AR S R GRS AR B R 2 o) e e . B 45 IR 55 e (1 DX F2 00 7 ) g
) LK TEIK AR KR BRI ) R ORI X PR IX o A rp e g ) 7K S R A 5 DX 30 25 14 1 3t e g 3t
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Fig.2 The spatial distribution of correlation intensity of Urban-Rural construction land
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Fig.3 The Spatial distribution of ecosystem services ( Food Production ,Carbon Storage ,Habitat Quality)
F7 ERBMREELER
Table 7 The results of panel unit root test
A LLC % Fisher-ADF #5 Fisher-PP K8 || A5t LLC #:%%  Fisher-ADF #0%5  Fisher-PP #5
Variable LLC test Fisher-ADF test Fisher-PP test || Variable LLC test Fisher-ADF test  Fisher-PP test
HBRGIRS W ESV -46.79¢ 1124.52¢ 1617.31¢ TRIAT Y NL -36.23a 66.13h 58.00b
I R GRS CLC -21.30b 154.40h 161.28b || 35 Traffic -120.77¢ 462.38¢ 561.87¢
GDP %% GDPD -11.21b 108.25h 121.06b || A—fL2E AR HAREL NDVI -54.10¢ 591.63¢ 673.64c
NFH%E POPD -16.59h 153.35b 157.89h
a, b, c A 10%, 5% 1% E’JE%VJ(%%LLC; Levin Lin & Chu;Fisher-ADF; Augmented Dickey-Fuller; PP ; Phillips-Perron
*8 WLIBEAMXBKEESREREHNXR
Table 8 The relationship between Urban-Rural construction land correlation and ecosystem services
178 EY 4 A B E 4
Independent variable Coefficient Independent variable Coefficient
Bk % dr B I OCHRHE £ CLC -0.621 *** 23l Traffic -0.037**
GDP #% £ GDPD -0.462 *** BIEYE 4L Adjusted R 0.792
N2 POPD -0.146*** F 43T F-statistic 816.210
15—k 25 S AR B NDVI 1.685** P {H(F 4iit) Prob(F-statistic) 0.000
RIEYTE NL -0.108 ***

wox ox ok ok P RICER 5% 1% B 3 K
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GDP X A A R G55 W (B S BR G ) S0, ST SR P Bl Rt N 0 DA 1) 3 2 7 M ]
Mo R X AP A SR . N VB BEFT GDP % RSN 2 80— R B AR S PR AR (s T 3 LR il 2 il
b)), IXTCRE AR S R G5 B (. IRTBIAT DRI e 190 2% ) AR 25 R GE IR 55 A W38 B SRR I . B E)AT Ol
TE—ERE B T ANRIE SRR e, ATG B2 |t i P w5 SR, A= 2 R G R 55 (I 25 s 20, AR T A=
SRGRIRGE R, THH M 282 MR 2 i OGRS 2 | 2 DXt A Jry , B8 DX 2 XU o, o 1XC
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