$3746 B 12 o B % o R Vol.37, No.12
2024 4F 12 A Research of Environmental Sciences Dec., 2024

W2 RGAR S\ H T K TR R M 5

WY, TE®R, KO, Tal”, fixs' & B, s

1. H ] b5 8 A Jmy b SRk oG, JEET 100083
2. JLRUITE KA KRR FE e, JLRT 100875

3. A6 U A Hh FR R 22, Jh st 100875
4. hEFREE R, ALt 100012

WE: ERRAERS RS S5 MREUK RS W EZ RN R, R E R RGIRS Z B FR R, o AR A, X5 T 3K 3R 58
AT s R R B R S BEX R DU TR UK B G 58 Hh R, DU A L 28 5 S OK IR R AT R & Ry FL AR, Ak IPAG
T 2005—2020 4EFBOCHA R RGNS (EWHLE . EEULE | K | 7K K BTdHb . HIEOREE) MBI 2SS RHE, I3 G
3 FAH G 53 B R o5 /> — 3 I I 5 ik, R0 T AR A R GE MR 55 (B A AUAE G 2R, R T I 3K B A0 IR 55 1) DG S BR 2l R 3R, O A
F K-means 25 [A R IESATRIBLES IR X . S5 R OEYHELA IR 55 1 19 (8 X 32 24 o o7e P 50 19 B b X, i 7=
PN AR R ) R (X, A R s U R A AP X0 3 T 0 A0 A S S AR T 1 L b P B b X (i DU T S E M (25 5 /K T e Ak
IR 55 A 2 A OC 2R o AR MG A AR AR ML ALK B 3h o1 R0k I i FH 2 2 2 il 3 37K 5 44 A M 55 1) SR B BR sl L K
@RI TR 3R 3 A ERDIRE A X, BIAR ™ 77 X AR AR L% 4 X, 4543 O Al & e R AR S AR i N 45
FIEATR] o X DO T 3 P L 25 IR 55 5 7K o e A IR 5 [ 19 Sl S8 AN G 2R, 5 N 58 R 23 AH DGR T T R BIMUE , 157482 AR TR IX &)
ARSI KA, ST 5K AT FEEe R R I 25 (VAL A o 3T P Ak R 45 45 43 DXR AR RRASE | 28548 R it e Jr =A%, W] LA
PRFF I 2R B A% s % () e a0 R, DRI AE S R GE AR S5 AN G R, A IR UK FREE 25 B A SR RN T 47 20 A SR AR I 3R S0
KB EBRGNRSS; KA AT IC R IR K25 1 DY I B

hESES: X524 NXEHS: 1001-6929(2024)12-2722-11
XHEfFRER: A DOI: 10.13198/j.issn.1001-6929.2024.09.10

Incorporating Ecosystem Service Trade-Offs into Water Environment
Management Research in the Nansihu Lake Basin

HU Xingi"’, WANG Guogiang’, SU Jie", WANG Hongqi’*, SONG Yonghui', ZHU Yi’, WANG Haihua'

1. Geoscience Documentation Center, China Geological Survey, Beijing 100083, China
2. College of Water Sciences, Beijing Normal University, Beijing 100875, China
3. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China

4. Chinese Research Academy of Environmental Sciences, Beijing 100012, China

Abstract: Ecosystem services play a crucial role in maintaining and influencing the water environment within a basin. Promoting positive
synergies between ecosystem services and avoiding negative trade-offs are of significant importance for watershed water environment
management and sustainable development. To address the significant water environment issues in the Nansi Lake Basin, and with the goal
of achieving sustainable development of agricultural economy and water environment of the basin, the spatiotemporal characteristics of

multiple ecosystem services (crop supply, livestock supply, aquatic supply, water yield, water purification, soil conservation) from 2005 to
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2020 were quantitatively evaluated. The study utilized correlation analysis, Structural Equation Modeling, and Partial least squares
regression to investigate the trade-off relationship between ecosystem services and identify the key drivers influencing water purification
services in the watershed. Additionally, ecological function zoning of the watershed was conducted using the k-means spatial clustering
method. The results revealed that: (1) The high-value areas of crop production were mainly distributed in the western plain area of the
watershed, while the high-value areas of water yield and soil erosion, as well as the low-value areas of nutrient export were in the eastern
hilly area of the watershed. (2) Trade-offs between crop supply service and water purification services were significant in the Nansihu
Lake basin. (3) Sown crop area, total agricultural machinery power, and fertilizer application were the key drivers of water purification
services in the watershed. (4) The watershed can be divided into three ecological function zones: the main agricultural production zone, the
ecological conservation zone and the water quality safety zone, while the focus on agricultural development and ecological protection
should be different in each zone. In view of the significant trade-offs between crop supply services and water purification in the Nansihu
Lake Basin, it is urgent to strengthen the collaboration of stakeholder departments, integrate the main function zoning and ecological
environment zoning control, and implement spatial planning for the sustainable development of the economy and the water environment.
By optimizing and regulating the scale, structure, and mode of planting in each zoning area, we can reduce nitrogen export while

improving the economic benefits of the basin, coordinate ecosystem service trade-offs, and provide decision-making support for the

integrated management of the watershed’s water environment and sustainable development.
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Fig.1 Distribution of topography and monitoring sites in Nansihu Lake Basin
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Table 2 Ecosystem service assessment indicators and methods in Nansihu Lake Basin
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Table 4 Selection of drivers of ecosystem services in the

Nansihu Lake Basin
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Fig.2 Spatiotemporal characteristics of agricultural supply services in Nansihu Lake Basin
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Fig.3 Spatiotemporal characteristics of hydrological ecosystem services in Nansihu Lake Basin
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