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Abstract: Based on the background that the Xin’an River Basin is a strategic water source and water conservation area for
the integrated development of the Yangtze River Delta, studying the changes in the ecosystem service value of the Xin'an
River Basin and the trade-off and synergy between ecosystem services are of great significance to promote the construction of
the basin’s ecological civilization system. At the same time, it also has an important enlightening effect on promoting the
coordinated development of man-land relationship. Using the analysis methods of ecosystem service change index,
correlation coefficient and spatial autocorrelation, the development and change of the ecosystem service value and the
balance and synergy between ecosystem services in the Xin’an River Basin from 1999 to 2019 are quantitatively measured
and analyzed. The results show that (1) the ecosystem service value of the Xin"an River Basin has fluctuated and declined
as a whole. After the implementation of the ecological compensation mechanism, the overall ecosystem service value of the
Xin'an River Basin has rebounded, and the improvement trend has gradually appeared. After the implementation of the pilot
work of the ecological compensation mechanism, the ecological effects of land cover types represented by rivers and lakes in

the protection and restoration of watershed ecosystems have been significantly strengthened, and the hydrological regulation
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service has the highest value among those ecosystem services. (2) The spatial distribution of ecosystem service value in the
Xin'an River Basin is relatively stable overall, but the spatial difference and heterogeneity is quite strong, and there are
obvious high-value agglomeration and low-value agglomeration areas, and the correlation is strong. The related types are
mainly positive correlation. High-value areas of ecosystem services are concentrated in the Qiandao Lake and surrounding
areas of Zhejiang Province, and the areas with relatively obvious gains in ecosystem services are mainly distributed in the
upper reaches of the basin in Anhui Province. (3) The synergy relationship is the main body of the correlation relationship
between the ecosystem services of the Xin"an River Basin, which mainly exists between the adjustment, support, and
cultural service subsystems. After the implementation of the pilot ecological compensation mechanism, the correlation
between hydrological regulation services and other ecosystem services has undergone a significant transformation. At the town
level, the distribution of synergy between different ecosystem services is relatively consistent, and the correlation between
various ecosystem services presents the characteristics of synergy relationship, and the balance relationship is mainly high

and low agglomeration, which is most obvious between cultural service and support service.

Key Words: ecosystem services; balance and coordination; ecological compensation; Xin'an River Basin
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Fig.1 Geographical scope and location of Xin'an River Basin
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Fig.2 Changes in the value of different types of land ecosystem services in the Xin'an River Basin from 1999 to 2019/100 million yuan
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Table 1 Changes in the value of individual ecosystem services in the Xin'an River Basin from 1999 to 2019/100 million yuan

AR5 PRI S5 SRR SRS
R RS IRES I E Provisioning services Regulating services Supporting services Cultural services

Ecosystem services value =t/ AR KB RS S KX Heik (S EMZE ¥
7 K itz ke k] ke F785) T3 Pt =9/}

1999 ESV 6.24 8.95 8.89 24.46 62.80  107.43 2260 2538 27.90 18.50
L5/ % 1.99 2.86 2.84 7.81 20.05 34.31 7.22 8.10 8.91 5.91

2004 ESV 6.30 8.90 9.24 24.33 6234 11028 2274 2518 27.80 18.43
L5/ % 2.00 2.82 2.93 771 19.75 34.95 721 7.98 8.81 5.84
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Table 2 Contribution of land use transformation in Xin'an River Basin to ecosystem service value from 1999 to 2019

s 1999—2004 4E 2004—2009 4 2009—2014 4F 2014—2019 4§
Status PR ARASTTRRE RRSEAl RSTTRUE AR ARSTURUE O FAERR ARTTEE
Bk 4-2 33.77 6-4 50.19 4-2 38.73 4-2 43.15
Deterioration/ % 6-4 32.78 4-2 16.79 6-4 26.81 6-4 22.26
6-2 9.82 6-2 12.80 6-2 10.30 1-2 10.70
6-3 6.54 6-3 8.35 6-3 6.49 6-3 6.22
4-3 5.10 1-2 4.55 4-1 4.63 4-3 5.31
4-1 3.70 4-3 3.41 1-2 3.79 6-2 4.03
st 4-6 47.12 2-4 35.02 4-6 39.51 2-4 33.94
Melioration/ % 2-6 15.18 4-6 31.67 2-4 35.05 2-6 21.99
2-4 14.72 2-6 8.95 2-6 7.27 4-6 14.39
2-1 8.77 1-4 6.25 2-1 5.98 3-6 8.00
3-6 4.57 2-1 5.83 3-6 3.91 2-1 7.52
1-6 2.79 3-4 3.88 3-4 3.06 3-4 5.26
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Fig.3 The spatial distribution of ecosystem service value and Ecological Services Change Index ( ESCI) in the Xin’an River Basin from

1999 to 2019
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Table 3 Moran’s I estimates of ecosystem services in the Xin’an River Basin

AR A RGNS SE PR Ss 19 IR 55 SRR S AR S5
Years Total value of ecosystem services  Provisioning services Regulating services ~ Supporting services Cultural services
1999 0.2515 0.1464 0.1389 0.1838 0.1778
2004 0.2272 0.1412 0.1335 0.1867 0.1787
2009 0.3089 0.1472 0.1393 0.1880 0.1813
2014 0.2770 0.1510 0.1419 0.1905 0.1840
2019 0.2991 0.1483 0.1412 0.1921 0.1848
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Table 4 The relationship between ecosystem services in the Xin’an River Basin from 1999 to 2019
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Fig.5 The relationship between ecosystem services in the Xin’an River Basin from 1999 to 2014
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Fig.6 The relationship between ecosystem services in the Xin’an River Basin from2014 to 2019
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Fig.7 The local indicators of spatial association cluster map of ecosystem service subsystems in the Xin'an River Basin
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