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Abstract. The greenbelt regions in South Korea are now under the pressure of development as 

the greenbelt around urban areas is deregulated. Due to the greenbelt deregulation, the 

environment formerly conserved in the greenbelt is being turned into bare ground, which is 

reserved for development, or has already been developed. Government deregulated 10% of the 

greenbelt in Gyeonggi Province in 2015 to solve the housing problems and secure industrial 

areas. In view of the environmental conservation and development policies, the impact of 

greenbelt deregulation was analyzed in the present study by comparing the amount of carbon 

fixation before and after the greenbelt deregulation by using the InVEST model. In Anyang 

city, the ratio of urbanization was significantly increased for ten years within the temporal 

scope of the present study and the carbon fixation was decreased by 48485.05 Mg of C. In 

Gwacheon city, the carbon fixation was decreased by 8492.17 Mg of C in the same period. The 

result of the present study may provide fundamental data for analyzing the economic value of 

the greenbelt that may be deregulated in the future and estimating the impact that land 

development policies may have on the environment and the society. 

1. Introduction 

South Korea's greenbelt was firstly designated in 1976 around Seoul in the regions between the radii 

of 15 and 25 km from the center of the city in the width of 10 km to secure green spaces and prevent 

the extension of urban areas. Later, the greenbelt was extended to the radius of 40 km from the center 

of Seoul to protect green spaces and drinking water sources[1]. However, because of the conflicts that 

continuously occurred in the greenbelt regions about the land use, 28.5% of the greenbelt throughout 

South Korea was deregulated in 2001 to resolve the civil complaints and increase housing reliability[2] 

In 2010, 107.42 km2 of the greenbelt was deregulated(table 1), and the largest portion of the 

deregulated greenbelt was in Gyeonggi Province (34.01%). 

  Deregulation of greenbelt causes not only expansion of urban areas but also reckless development 

due to excessive land use[3], [4], which may cause continuous reckless development in surrounding 

regions because of the conversion of the land use aimed at urbanization. 

The purpose of the present study is to analyze the benefits of natural assets obtained from the presence 

of greenbelt in terms of carbon fixation with reference to the time of greenbelt deregulation. The 

national land use policy was analyzed in the present study with regard to the land use planning and 

environmental policy making in the temporal scope between 1990 when the greenbelt was conserved 
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due to the need for sustainable land conservation and late 2000s when the greenbelt was started to be 

deregulated. 

 
Table 1. The Status of Deregulation of Development Restriction Areas (Standard in 2010). 

Section Seoul Daejeon Gwangju Busan Ulsan Daegu Incheon 

Area (km2) 0.65 4.53 13.03 9.04 4.53 7.53 2.10 

Percentage (%) 0.61 4.22 12.13 8.42 4.22 7.01 1.95 

Section Gyeonggi Chungnam Chugbuk Gyeongnam Jeonnam Gyeongbuk Total 

Area (km2) 36.53 1.56 1.53 9.04 14.53 2.61 107.42 

Percentage (%) 34.01 1.45 1.42 8.42 13.53 2.43 100 

Date: J J Yoon (2011) reconstruction[3]. 

 

2. Materials and Methods 

2.1. Study Area 

The spatial range is Gwacheon and Anyang city in Gyeonggi Province(figure 1). Research study area 

was selected in Gyeonggi Province with the highest rate of regional changes due to the deregulation 

the development-restricted zones. Among them, Gwacheon city is a major area where the environment 

is still preserved within greenbelt regulation. And Anyang city is selected due to the most variable 

land use area, when most of its greenbelts were released in 2000.  

As about 92% of Gwacheon city is restricted to development with greenbelt, only about 8% of the 

areas are released, therefore they are preserved with greenbelt. Especially, as Anyang city 

geographically close to nearby industrial areas, a large-scale industrial space will be created to meet 

demand for related business partners. So, InVEST model was applied to these two areas where land 

use is significantly different. 

 
Figure 1. Study area – Anyang and Gawcheon city. 
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2.2. Research Methods 

2.2.1 InVEST Model 

InVEST (Integrated Valuation of Ecosystem Service and Tradeoff) model[5] is developed by Stanford 

University jointed National Capital Project and WWF (World Wide Fund For Nature) to identify 

between the natural assets of ecosystem and the economic relations. Based on result of ecosystem 

services assessment, policy-makers and stakeholders should set environmental management goals and 

create scenario in order to achieve the goals[6], [7]. 

The InVEST Version 3.3.3 Carbon model can present future changes as well as current values and 

analyze the changes and trends of ecosystem services based on a variety of spatio-time data.  

Therefore based on the 1990 and late 2000s of Land-use map and 4 coefficient of carbon pool, it was 

calculated estimation of Carbon Fixation. 

2.2.2 InVEST Carbon Model 

Raster data file set drawn from Land-use Map and Carbon pool table to represent each of the land-use 

map classes are required for modelling by using Arc GIS Map 10.5. 

Also another input data is the table of carbon pools (aboveground mass, belowground mass, soil, 

dead mass) (figure 2). This value was compiled from evaluation of published scientific literature on 

carbon storage to land-use classes and was obtained through the IPCC (Intergovernmental Panel on 

Climate Change)[8], [9], [10], [11]. 

 
Figure 2. InVEST Carbon model Process[7]. 

 

3. Results and Discussion 

figure 3 shows the amount of carbon fixation in Gwacheon and Anyang city since 1990-2000s. Carbon 

fixation of water, wet-land, grass and forest regions was having high fixation amount and as the ratio 

of urban and barren regions was high, the carbon fixation tends to decrease. The model result of 

Gwacheon city was estimated to be 649266.44 Mg of C in 1990, and the carbon fixation in late 2000s 

was estimated to be 640774.25 Mg of C by decreasing 8492.17 Mg of C from the previous decade. 

Also, Anyang’s carbon fixation in 1990 was derived from 881866.88 Ma of C, and carbon fixation in 

late 2000s was estimated to 833381.81 Mg of C by decreasing 48485.05 Mg of C between 1990 and 

late 2000s. 

 The result is an analysis based on land-use cover map (LULC), causes of the changes can be 

interpreted based on them. Anyang city shows that the proportion of urban areas has changed 

significantly around city’ center. And Gwacheon city was analysed to have maintained the ratio of the 
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forest area, but the barren region around the center was replaced by the urban area according to the 

time flows from 1990 to late 2000s. 

 

A: Gwacheon City 

a  

1990s Late 2000s 

B: AnYang City 

  

1990s Late 2000s 
a1: Water, 2: Urban, 3: Barren, 4: Wet-land, 5: Grass, 6: Forest, 7: Paddy area, 8: Agriculture area. 

Figure 3. Map of Carbon Fixation Result by InVEST Carbon model. 

 

4. Conclusion 
The study conducted a change in the research area by analysing the carbon fixation due to the 

deregulation of the Korean greenbelt. Due to the greenbelt deregulation, the environment protected by 

greenbelt releases has been developed into a barren and urban area and is under threat. Later, The 

South Korean government additionally deregulated 10% of the greenbelt in Gyeonggi Province in 

2015 to solve the housing problems and secure industrial areas. 

 Accordingly, the impact of greenbelt deregulation was analyzed by comparing the amount of carbon 

fixation before and after the greenbelt deregulation by using the InVEST model for environmental 

conservation and development policies. In Anyang city, the carbon fixation was decreased by 
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48485.05 Mg of C in 1990-2000s, and In case of Gwacheon city, it was decreased by 8492.17 Mg of C 

in the same period. 

The results of this study can be applied to fundamental data for analyzing the economic value of the 

greenbelt that may be deregulated in the future and estimating the impact that land development 

policies may have on the environment and the society. And For more perfect assessment, it needs to 

combine soil analyses in terms of carbon fixation analysis in future studies. 
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