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Evaluation of ecological restoration effect in rural areas with
water networks based on ecosystem services: a case study in

Waujiang District, China

Abstract: [Objective] As a close link between human society and natural ecosystems, ecosystem services can be combined with
ecological restoration projects to clarify the effectiveness of regional ecological restoration. [ Method] Taking a typical rural water
network in Wujiang District as an example, the land use transfer matrix was used to analyze the spatiotemporal changes in land use in
Waujiang District. The change in ecosystem service value was used as a representation of the effectiveness of ecological restoration,
and a quantitative evaluation system for ecological restoration effectiveness was constructed to evaluate and analyze the ecological
restoration effectiveness of Wujiang District over the past decade. [Result] In the context of rapid economic development from 2012
to 2022, the area of construction land increased, while the area of arable land and water decreased. Construction land was mainly
transferred from arable land and water area. The value of regional ecosystem services has increased from 573.47 million yuan in 2012
to 61.89 million yuan in 2022, showing an overall upward trend. [ Conclusion] Under the ecological strategy, the 10-year restoration
effect of Wujiang District is significant, the ecosystem continues to improve, and the ecological benefits have been improved. However,
there is still a downward trend in some areas, and the environmental quality needs to be further improved. In the future, ecological
restoration measures should be increased to promote the development of the ecological environment.
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Tab. 1 Ecosystem service value per unit area in Wujiang District in 2012

A

RS VAT IR 55 SCRFIR S SUAIRS

Y RRER KBRS SURTET RN REE KOO TR GRS BB KEFH

B 2367522 156.67425 -4578.36975 193231575 99227025 295.94025  4735.044 17.40825 33075675 36557325 156.67425
Ml 439.5583125  1009.6785 5222475 3320.623688 9935.758688 2911.529813 6501.981375  4043.066063 308.9964375 3681.844875  1614.615188

Rl 661.5135 974862  539.65575 342942525 9069.69825 2994219 6649.9515 4177.98 313.3485  3794.9985 1671.192
L= 139266  400.38975 1443143925 134043525 398648925 9661.57875 177981948 1618.96725  121.85775  4439.10375 3290.15925

ARAF 0 0 0 34.8165 0 174.0825 52.22475 34.8165 0 34.8165 1740825

B 0 0 0 0 0 0 0 0 0 0 0

*®2 2022 FRIXBMNERESRGRSMEE (GThm®)

Tab. 2 Ecosystem service value per unit area in Wujiang District in 2022

eIk % AFIR% X PR % AR %

B FERVERE K EES AT AR LI TKSCUHT IR RIS EXVEZ 2k EETW
Bt 27828966 184.162275 -5381.630925 2271334725 1166361075 347862075 55657932 20462475 388787025  429.711975 184.162275
i 5166774938 118682355 61387425 3903217106 1167895761 3422348944 7642734413 4752409819 3632089313 4327813463  1897.894556
i 77757405 11458986 634336725 4031107575 10660.94948  3519.5457 781666545 4910994 36832455 446081955 1964 3976
pe 1636998  470.636925 1696339178 1575610575 4685906775 1135667363 2092083444 1903010175 143237325 5217931125 3867407775
AR 0 0 0 40.92495 0 20462475 61.387425 40.92495 0 40.92495 20462475
e 0 0 0 0 0 0 0 0 0 0 0
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Fig. 4 Wujiang District Ecological Restoration Effect Evaluation System
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Tab. 3 Ecological restoration effect index weight

H 5z HEN 2 Eistan = SAUE
C; (0.4251) 0.1498

B (0.3524) C: (0.1251) 0.0441

Cs (0.4498) 0.1585

Cy (0.2214) 0.0317

ST AL Cs (0.1389) 0.0199
IR A Bz (0.1430) Cs (0.2869) 0.0410
(A) C; (0.3528) 0.0505
Cs (0.1847) 0.0688

B; (0.3724) Cy (0.3236) 0.1205

Cro (0.4917) 0.1831

By (0.3058) Cy (1) 0.3058

3RS0

3N ESERGEREZMELLER

311 2R A ER T HE 4 FE S ATE, 2012-2022 42X R B ARk s 8o 1221.969km
2, LHh R A 7 1) 32 EEER IO B R R R KRR AR, KIS AR L A, R R FH R 3 A
BN, NN 12.503km?, #EHL 5K B4R, K OB TIAR N 63.302km?. BEARCKE, 2012
22022 FHEHAGHPE KR, RILXEEH MY KR, KSR E Frl, (BT 5 F AL

® 4 20122022 FRITX L MFIREEHBERE (km*)
Tab. 4 Land use transfer matrix of Wujiang District from 2012 to 2022

2022 4
2010 4 R N s
B At Fitth K3, FA b st hilt it
Hih 521.912 2.602 0 29.738 0.063 86.628 640.945
i 12.358 16.027 0 0.927 0.002 0.135 29.449
) 0.005 0 0.008 0 0 0.302 0315
KK 63.302 0.830 0.006 255.698 0.112 6.979 326.926
R FH Hhy 0.041 0.001 0 0.073 0.174 0.019 0.308
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Fig. 5 Sankey diagram of land use transfer in Wujiang District
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A FESUERFFR Y o 2022 FE VLA AR SS HHoK SR AT IR SN B B 1k 80107 376, KON IR > %
VTS B A P> SR >R ) 2 FEPES K BE IR 45> 35 2 S>3 ORI YRR TR 2> R A 77
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Tab.5 Ecosystem service value of Wujiang Distric Tab.6 Ecosystem service value of Wujiang Distric
t in 2012 t in 2022
— B Z e xS
LR 235289605.8 ik ﬁé;‘jﬁ 27?;%708 -
BLeh % AUk A 31264645.84 ' '
oA "
KRR 231176435.9 B AR SS Ji“%’:; 33870760.98
SR 210510582.9 7&“‘@“1? 2068608794
— AR 268099760 ;f'”ﬁj 2388098063
w LR 416913611.2 RS ; Z;?E 4;856927i3;63:
KT 7461100536 (J( , F]*R* '
LR 79884074.06 /i ff; " 8010700963
LIRS He 4 30844013.86 - éﬁjﬁ S 8188732786
B % RERE 217053883.2 S twj‘% ?er\i z zf 2223396;
N g 2 g L N IE o .
S0 LR 183601473 SCALIR S F2ER M 158495533.2

fitBh ArcGIS Bft, K& TES RGNS U EL R AT AL, FIH B SR o/ £ 25 R Gk 55 1 Ik
BN 5 AEG (B 6. B AN HERFIR 70 MRk 55 B e 0 X8 B AR T RAT IXGI AT ) X
i, TSRO PHAKIR, P, KT, T RHERREEYEK, 2 RITXEAH D
ABRGMER EZ X JFURA . RIRORRR . IR T R R X R R 2 B B e, B A
THEUREEAE I, o DR SR R R, R BOR A - SROR R AN U T RE D, R AR O F2 A SR
DX R AR IRt 1R AR S AR, A L R B i SRR A P BE 7T
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Fig. 6 Spatial mapping of ecosystem service value in Wujiang District in 2022
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Tab.7 Ecological restoration effect value

PEA AR
2012 4 2022 4 B4
HED bRz
el 3524.6 4069.7 545.0
g IR JRRHER 137.9 149.4 1.5
KBRS 3664.1 3278.7 -385.4
ARTEAT 667.3 757.0 89.7
AR AT 533.5 569.7 36.1
P19 IR S5
HA R BE 1709.3 1826.9 117.6
TR 37678.6 40454.0 2775.5
dIRLREF 549.6 563.4 13.8
SCFE RS
YEHEFR S 3717 428.6 56.9
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