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Abstract: In recent years, the relationship between ecosystem changes and human well-being has become a hot topic in
ecological research. In the present study, we calculated the ecosystem services value of Tonglu County using agricultural
production and land utilization data and a revised version of Xie Gaodi’s ecosystem services value equivalent table. We also
used the human development index ( HDI) as a measure of human well-being and analyzed the correlation between Tonglu’s
ecosystem services value and the HDI to determine the effect of ecosystem services on human well-being. We found that the

ecosystem services value declined by an average of 0.157% from 2005 to 2008 and by an average of 0.0948% from 2009 to
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2014 and that the rate of reduction decreased yearly from 2005 to 2014. In contrast, the HDI increased from 2005 to 2014,
and its growth rate reached a maximum of 3.15% and minimum of 0.64% in 2006 and 2013, respectively. In the three
dimensions of education, life expectancy and economy, economy exhibited more rapid growth and a more obvious
development momentum. However, the overall growth rate of the HDI of Tonglu County gradually decreased from 2005 to
2014, which indicated the rapid development of Tonglu’s economy and society. Accordingly, the economic indicators that
constituted the HDI had increased significantly, thereby contributing to the annual growth of HDI. However, with Tonglu’s
increasing land use, the land resources available for farming and construction became more scarce, and it became
increasingly difficult to protect and develop arable land, which will further reduce the ecosystem services value. From 2005
to 2008, in the case of controlling the economic index, there was a significant positive correlation between the indices of
ecosystem services and those of education. More specifically, the ecosystem services value and growth rate of HDI decreased
simultaneously. Therefore, we also concluded that high-development economic elements alleviate the negative impact of
ecosystem services value reduction on human well-being and that the negative influence of ecosystem services on human
well-being is not immediate. Furthermore, under certain social and economic conditions, there will be a positive interaction
between the ecosystem services value and education. In conclusion, human well-being will suffer as ecosystem services

decrease.

Key Words: ecosystem services value; Human Development Index; human well-being; Tonglu County
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Table 1 Classification of land use
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Fig.2 The composition of Human Development Index
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Table 2 Ecosystem services value unit area of Tonglu County, Zhejiang Province in 2014
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Fig.3 Ecosystem services value of Tonglu County, Zhejiang Province from 2005 to 2014 ( based on 2014 )
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Table 3 Correlation analysis from 2005 to 2008
PRI Hzh R XHE XAk LRGN E
Valuation index Provisioning Regulating Supporting Cultural Ecosystem services value, ESV
& Education A 0.583 0.579 0.585 0.579 0.581
B 0.417 0.421 0.415 0.421 0.419
F i Lifetime FHE -0.744 -0.748 -0.744 -0.746 -0.746
i 0.256 0.252 0.256 0.254 0.254
£ Economy AHICAE -0.989* -0.99* -0.989 * -0.99* -0.989*
LT3 0.011 0.01 0.011 0.01 0.011
AR EAREL S -0.934 -0.936 -0.934 -0.935 -0.935
Human Development Index, HDI B 0.066 0.064 0.066 0.065 0.065
# 7 0.05 7K b (W) It 3 AH 2%
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Table 4 Correlation analysis from 2009 to 2014
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Ffir Lifetime AHME -0.755 -0.792 -0.76 -0.787 -0.78
BEN 0.083 0.06 0.08 0.063 0.067
223 Economy AHIC A -0.993 ** -0.989 ** -0.993 ** -0.99** -0.991**
BEMN 0 0 0 0 0
HDI AHIC A -0.99 ** -0.99 ** -0.991 ** -0.991 ** -0.991 **
BEN 0 0 0 0 0
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Table 5 Correlation analysis of controling economic index from 2009 to 2014

LRIEERY fitzs iRt SHF Xk SV
Valuation index Provisioning Regulating Supporting Cultural
#H Education AR 1* 0.999 0.999 * 1* 0.999 =
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iy Lifetime A 0.640 0.632 0.628 0.648 0.625
M 0.558 0.564 0.567 0.551 0.570
HDI AH A 0.731 0.725 0.721 0.739 0.719
P 0.478 0.484 0.487 0.471 0.490
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Table 6 Correlation analysis of controling economic index from 2009 to 2014
TEMIREL i34 P SCHF Atk Esy
Valuation index Provisioning Regulating Supporting Cultural
#H Education (PS¢ 0.251 0.678 0.318 0.636 0.570
M 0.684 0.209 0.602 0.249 0.315
i Lifetime LIPS A -0.103 -0.502 -0.165 -0.460 -0.413
M 0.869 0.389 0.791 0.435 0.489
HDI FHICPE -0.008 -0.408 -0.068 -0.365 -0.317
M 0.989 0.495 0.913 0.546 0.604
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Fig.5 The relation between ecosystem services and human welfare
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