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Abstract: An ecosystem is an organic whole formed by organisms and the 

environment within a certain range, and the development of the two in a certain space 

and time both affects and constrains each other, eventually tending to a stable whole. 

Ecosystems do not only provide the material resources necessary for human life, such 

as food, oxygen, water, timber, herbs, oil and coal, but also provide services such as 

climate regulation, material circulation, water conservation and natural beauty. 

Ecosystems are places where organic and inorganic materials are transformed into 

energy and material cycles. With the advancement of social culture and science and 

technology, mankind's ability to discover, understand and transform nature has 

steadily increased, and we are breaking the balance of the native ecosystem to build 

a "new" ecosystem that meets our own needs. This has brought with it a host of 

problems as well as satisfaction. According to the Millennium Ecosystem Assessment 

(MA), 60% of the world's ecosystems have been degraded to varying degrees by 

human activity. Human activities affect not only the structure, functions and services 

of ecosystems, but also their own sustainable development. Excessive extraction of 

resources from the natural environment, pollution of the air and water by factory 

emissions, and irrational land use patterns have led to the collapse of ecosystems and 
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the degradation of ecosystem services, ultimately leading to unsustainable social 

production and threats to human survival. 
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1. Scope of research on the value of ecosystem services 

The value of the world's ecosystem services and natural capital", a paper published 

by Costanza in Nature in the 1990s, brought the valuation of ecosystem services and 

related research into the limelight and attracted the attention of many scholars. Xie 

Gaoqi (2015) and others have conducted value assessments of single ecosystems such 

as forests, wetlands and grasslands in China, exploring the characteristics of each 

ecosystem by drawing on existing research and related methods from abroad[1]. Li 

Shimei (2003) combined the Constaza method with the actual situation in China and 

constructed a method for assessing terrestrial ecosystem services in China based on 

value-equivalent factors, which was fast and simple and provided ideas for subsequent 

studies [2]. Zhang Wei (2005) and others studied the relationship between land use 

and ecosystem service values by establishing a quantitative model and constructed a 

variable rate function that could quantify the change in ecosystem service values with 

dynamic changes in land use area [3]. With the development of GIS technology, 

ecosystem service value assessment studies gradually began to use spatial information 

data and spatial analysis methods to promote further development of the study [4-5]. 

 

2. Methods for ecosystem service value studies 

The introduction of GIS has allowed the results of various ecological studies to be 

presented spatially, providing a clearer picture of the spatial distribution of ecosystem 

service values [6]. Stanford University developed the InVEST model to assess the 

dynamic sustainability of the value of terrestrial, freshwater and marine ecosystem 

services [7-9], Bers (2007) and Boumans (2015) at the University of Vermont 

developed the MIMES model for biosphere, anthroposphere, hydrosphere, lithosphere 

and atmosphere ecosystem services [10], and VIlla ( (2009) and Bagstad (2011) 

developed the quantitative model ARIES, which uses artificial intelligence algorithms 

and spatial data to assess the value of ecosystem services, among other models that 

are gradually gaining prominence in the field of ecology [11]. In China, the SAORES 

ecosystem service evaluation model was developed in 2015 under the leadership of 

Academician Fu Bojie to assess the restoration status of vegetation on the Loess 

Plateau, filling the gap in this field in China. 
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3. Research on the value of ecosystem services in China 

Research related to the value of ecosystem services in China started late, with Li Jin 

et al. in 1999 estimating and evaluating the direct or indirect value of biodiversity in 

the Changbai Mountain region using the conditional value approach, the expenditure 

cost approach and the travel cost approach [12]. Huang Gaobao (2000) and others 

referred to existing studies combined with economic parameters to conduct a 

comprehensive evaluation of ecosystem functions and benefits in China, and derived 

ecosystem benefits for terrestrial ecosystems and marine systems [13]. Guo Yawen 

(2003) compared two methods of valuing ecosystem services, physical and value, in 

a comprehensive manner [14]. Ding (2000) found that one of the main components 

of ecosystem service value is the value of water content [15]. On a large scale Chinese 

scholars calculated the value of ecosystem services for surface water, forests and 

grasslands in China based on the characteristics of each ecosystem; Wang Lei (2016) 

calculated the value of different individual service functions of small ecosystems in 

some cities, watersheds, estuaries and coasts in China on a small scale [16]. 

 

4. Development of the GEP concept 

In 2012, the United Nations Statistical Commission released SEEA-CF (System of 

Environmental Economic Accounting-Central Framework), and the following year 

Baima Drolgar (2013) et al. proposed the concept of GEP [17], which takes ecosystems 

as the output side and includes the sum of the value of all goods and services provided 

to humans. Some domestic scholars have already constructed evaluation index 

systems for different scale characteristics to investigate and calculate the GEP at the 

municipal and county scales. Liao Wei (2019) calculated the GEP of Liping County and 

found the great ecological value hidden under the social economy [18], and Chen 

Jieping (2020) made relevant suggestions for the development and construction of 

Liuan City based on the results of GEP research in Liuan City [19]. He Haiyan (2019) 

divided the GEP indicator system into a flow indicator system and a stock indicator 

system according to the characteristics of indicator flow and stock[20] , while Baima 

Drolgar (2017) divided indicators into three categories of product provision, regulation 

function and cultural services according to the different forms of indicator 

expression[21] , and Xie Gaogao (2020) divided ecosystem services into two 

categories of market value and non-market value according to the classification of 

ecosystem services[22] . . At present, China's GEP research is in the development 

stage, and there is no set of fully mature indicator system and accounting method, so 

there are still deficiencies in related research that need to be explored and 

supplemented in the next studies. 
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