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Abstract: Changchun Jingyuetan National Scenic Spot is a 
sophisticated ecosystem, to explicit the functions and values 
of ecological products, ecological process, and to offer 
information for decision makers, a range of appropriate 
ecological assessment methods: opportunity cost approach, 
cost analysis, human capital approach, the asset value 
method, travel cost method, willingness to pay method, were 
taken to evaluated the worth of scenic spot. The research 
find out that ecosystem service valuation of Changchun 
Jingyuetan National Scenic Spot is RMB 1420.7089 million, 
social value of providing ecosystems production, recreation 
places and employment accounting for 1.84% of the total 
value. The public services function value, selection value, 
heritage value and existing value account for 98.2% of the 
total value. Ecosystem value, which has been liable to be 
neglected by traditional development concept, is much more 
significant than its social economic value. The evaluation of 
Changchun Jingyuetan National Scenic Spot is conducive to 
its future development. 
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I. INTRODUCTION 

The “ecosystem services” can be traced firstly in 
“Man's Impact on the Global Environment” by SCEP 
(Study of Critical Environmental Problems) in 1970. The 
document lists the pest control, insect pollination etc. 
eight aspects of natural ecosystems to human 
“environmental services” function [1]. Since 1997 
Costanza came up with the monetization calculations for 
the economic value of global ecosystem services, 
valuation of ecosystem services has become a hot spot in 
ecological research gradually, and many evaluation 
methods have been put forward [2-3]. These methods 
were successfully used to assess the environmental 
services for various types of ecosystems [4]. 

In this study, we took Changchun Jingyuetan National 
Scenic Spot as example, which is located in the southeast 
of Changchun City, Jilin province, China, to define the 
types of ecosystem service. The assessment was 
conducted based on the related references and some 
research results, coupled with the existing data and our 

experiment data. Then we conduct detailed analysis to 
assess the ecosystem services according to market 
valuation method, shadow project approach and 
willingness to pay method. Eventually, we worked out the 
total ecosystem services of the system. 

II. RESEARCH METHODS 

In this paper, the value of ecosystem was estimated by 
specific mathematical method: opportunity cost approach, 
cost analysis, the asset value method, travel cost method, 
willingness to pay method, and the effectiveness and 
accuracy of these methods were confirmed by extensive 
applications [5-7]. 

III. ASSESSMENT OF ECOSYSTEM SERVICES 
VALUE 

The Ecosystem services was divided into two different 
parts, i.e. use value and non-use value; use value was 
further split into direct use value and indirect use value, 
non-use value was divided to selective value, heritage 
value and existing value by Pearce [8]. 

A. Direct Use Value  

1) Providing ecosystem products: The ecosystem of 
Changchun Jingyuetan National Scenic Spot was mainly 
composed of forest ecosystems, aquatic ecosystems and 
farmland ecosystem. These ecosystem services refer to 
providing of food, wood and other materials, which was 
essential to human living.  

The ecosystem services was assessed based on market 
valuation method, and the result indicated that the 
ecosystem services for forest ecosystems was 61.36 
million yuan, for farmland ecosystem was 32.88 million 
yuan, for the irrigation water was 4.52 million yuan per 
year. The total value of ecosystem products was about 
102.19 million yuan per year. 

2) The social value of providing recreational areas and 
employment: The value of providing a recreational area is 
calculated based on travel expense and time costs of the 
tourists, this part of value were about 197.10 million yuan. 
The wages and benefits of 42 employees in the spot are 
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another part of social value; these parts were about 1.26 
million yuan/a. 

B. Indirect Use Value 

In addition to direct monetization of “the function of 
providing ecosystem products”, Changchun Jingyuetan 
National Scenic Spot also has indirect value – “public 
service functions of improving the human living 
environment”. 

1) Public service functions of forest ecosystems: The 
public service functions of forest ecosystem mainly 
include the purifying atmosphere, water conservation, soil 
conservation, carbon sequestration, oxygen release and 
accumulation of nutrients. 

a) Purifying the atmosphere: Forest ecological 
system can provide the following functions: absorption of 
atmospheric pollutants, such as sulfur dioxide, nitrogen 
oxides, dust, heavy metals etc.; filtration, barrier and 
decomposition, noise reduction and provision of negative 
ions and terpenes material (such as phytoncid) [9]. 
According to calculation, the value of providing negative 
ion is 7680 million/a, absorbing contaminants and dust is 
29,892 million yuan/a; reducing noise is 14.72 million 
yuan/a. 

b) Water conservation: Water system function is 
reflected in three aspects: the increase of water resources, 
water purification and regulation of runoff. The value of 
regulating water quantity is 230.00 million yuan/a and 
unifying water quality is 8.77 million yuan/a. 

c) Soil conservation: The living things and the 
litter layers in forest reduce the impact of water drop on 
the surface and erode surface runoff; simultaneously, tree 
root soil prevent soil erosion, reducing soil fertility loss 
and improving soil structure [10]. Calculation shows that 
soil reinforcement’s value of is 24.40 million yuan/a. The 
fertilizer conservation value which calculated based on 
fertilizer prices, is 18551.45 million yuan/a.  

d) Carbon sequestration and oxygen release: It is 
a kind of function that forest ecosystems fix carbon and 
release oxygen through forest vegetation, soil, animals 
and micro-organisms. It can be calculated that the value 
of Jingyuetan forest ecosystem in fixing carbon is 2590.92 
million yuan. 

e) The accumulation of nutrients: Biochemical 
reaction enable forest plants absorb nutrients from the 
atmosphere, soil and sediment. This function is of great 
significance in non-point source pollution and 
eutrophication control downstream. It can be calculated 
that the value of nutritive material which accumulated by 
forest ecosystems is 5.15 million yuan/a. 

2) Public service function of farmland ecosystem: 
a) Value of air purification: The function of 

farmland ecosystems purifying the atmosphere is mainly 
reflected in the absorption of pollutants and dust [11]. 
Monetary estimates of this function is the integration of 
farmland area and exhaust gas treatment price, which is 
26.20 million yuan/a. 

b) Value of water conservation: Soil moisture 
content in study area is 77.25 ×103 kg·hm-2·a-1 according 
to our research. Then, the service value of the water 
source of farmland ecosystem in scenic areas is 1.66 
million yuan/a by using the shadow engineering method 

for quantitative evaluation. 
c) The accumulation of nutrients: The quantity of 

N, P, and K in farmland crops can be obtained by 
experimental analysis. According to the shadow 
engineering method for monetizing, it can be estimated 
that the value of the agricultural ecosystem in maintaining 
the nutrient cycling is 2404.9665 million yuan. 

3) Public services function of water ecosystem: Water 
ecosystem regulating services mainly contains regulating 
floods, ground water recharge, water purification and air 
conditioning. 

a) Flood storage value: Lakes have very 
significant roles in regulating runoff, reducing the flood 
peak and the storage. Jingyuetan reservoir can not only 
retain the watershed upstream, lag upstream flood process, 
reduce pressure of the downstream flood and reduce 
economic losses caused by floods. This study used 
shadow engineering method to account the value of flood 
regulation of Jingyuetan, the result is 162.87 million/a. 

b) Groundwater recharge value: Jingyuetan 
reservoir water and ground water are connected by 
groundwater recharge. Jingyuetan reservoir becomes 
groundwater aquifers, thus is maintained as a part of the 
shallow layer groundwater system, which supply to the 
surrounding water, eventually flowing into the deep 
groundwater system turning to long-term headwaters. 
Value of the function is estimated about 0.97 billion/a. 

c) Water purification Value: Jingyuetan reservoir 
water ecological system has a certain degree of self 
purification capacity. The purification of water functional 
performance is reflected in absorbing and using the waste 
through dilution, diffusion, adsorption, filtration, 
oxidation decomposition [12]. Water purification value is 
calculated as 0.9213 million yuan/a. 

d) Adjust atmospheric value: The CO2 in 
atmosphere which is fixed by plant photosynthesis is the 
important source of carbon cycle in the ecosystem, the 
water ecosystem of lake has a huge buffer effect on the 
increase of CO2 concentration in the atmosphere. O2 is 
released by aquatic higher plants, which is essential for 
the maintenance of life activities of the earth. With the 
reference of industrial oxygen industry shadow price, the 
total value of ecosystem oxygen release can be calculated 
as 0.46 billion yuan in 2010. 

C. Non-use Value 

1) Selection Value: The estimation of Jingyuetan scenic 
area’s heritage value and existence value is based on 
questionnaire survey results. 150 questionnaires were 
collected each survey, including 120 questionnaires from 
tourists and 30 questionnaires from expert, the efficiency 
of the questionnaire was 92 percent. According to the 
amount of average annual tourists, it can be reckoned that 
the selection value is 121.53 million yuan/a. 

2) Heritage value: As an AAAA level scenic spot, 
Changchun Jingyuetan National Scenic Spot has 
significant heritage value. Therefore, it is not enough to 
reflect the heritage value of the system if we only to 
calculate the willingness to pay (WTP) value of tourists, 
therefore, the WTP value given by tourists will be revised 
by experts (weight of expert opinion is 0.6, weight of 
tourist opinion 0.4). According to the amount of average 
annual tourists (1095, 000), it can be calculated that the 
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heritage value of is 0.12 million yuan/a. 
3) Existing value: Same as the value of heritage, the 

WTP value given by tourists will be revised by experts’ 
existing value. In design of questionnaire, we set that how 
much you are willing to pay for ensuring that the scenery 
and the environment quality here would not decline. 
According to the amount of annual received tourists, it 
can be calculated that the existing value of Changchun 
Jingyuetan National Scenic Spot is 171.66 million yuan/a. 

D. Summary of Main Ecosystem Services Value 

It can be calculated that the main ecosystems services 
value of the scenic area is 1420.7089 million yuan/a, the 
specific value of each ecosystem services listed in Table 
1. 

TABLE I.  SUMMARY OF ECOSYSTEM SERVICE VALUE 
TABLE TYPE STYLES 

Ecosystem Service Function Ecosystem 
Service 

Function 
(million) 

Total 
(million)

Direct 
use value 

Providing ecosystem 
products 

6.136 

25.972 The social value of 
providing recreational 
areas and employment 

19.836 

Indirect 
use value 

Public service functions 
of forest ecosystems 

1095.2135 

1353.2731Public service function 
of farmland ecosystem 

240.6655 

Public services function 
of water ecosystem 

17.3941 

Non-use 
value 

Selective value 12.1534 
41.4638 Heritage value 12.1446 

Existing value 17.1658 
Total 

(million) 
1420.7089 

 

IV. CONCLUSION 

The main ecosystems services value of Changchun 
Jingyuetan National Scenic Spot is 1420.7089 million 
yuan/a, among which 0.2597 billion yuan/a is the social 
value of providing ecosystems production, recreation 
places and employment accounting for 1.84% of the total 
value. The public services function value, selection value, 
heritage value and existing value account for 98.2% of the 
total value. Ecosystem value is much more significant 
than its social economic value. Furthermore, the public 
services function of forest ecosystem is far more 
important than that of water and farmland ecosystem. This 
shows that the public services function is very significant, 

especially in fixing carbon and releasing oxygen, 
preventing soil erosion and maintaining soil fertility.  

As the scenic area is located in the suburbs of the city, 
it nourished the development of the real estate, commerce 
and other industries in the surrounding area. This study 
has not estimated this part due to the lack of relevant data 
and the difficulty of calculating the related benefit. This 
part of ecosystem value will be estimated in future 
research. 
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