ZEAT HM1013(2019.6): pp39~48 http://dx.doi.org/10.15793/kspr.2019.101..03

SATA| WAL A7
AlatEdoll OJE! 2ot

The Effects of Greenbelt Release in Medium-sized Cities on
Vegetation Conditions
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Abstract

This study intends to analyze the effects of greenbelt release on vegetation conditions in the case of the three
medium-sized cities in Korea. For this purpose, two types of the difference-in-difference models are performed to
estimate the determinants of the NDVI (normalized difference vegetation index) by utilizing the panel data of the
study areas which includes both attribute data such as population and land price, and spatial data such as distance
to the city center. The findings of this study indicate that the release of the greenbelt restriction made the vegetation
condition worse off in all three medium-sized cities. This reflects that the greenbelt functions as a green area reservoir,

and proves that the greenbelt restriction is an effective tool to control land development.

Keywords: Greenbelt, Vegetation Index, NDVI, Difference-in-difference Model, Satellite Images
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Table 1_The Changes of Population and Urbanized Areas by City

Population(person) Urbanized Area(km?)
Region
2001 2017 Changes(%) 2001 2017 Changes(%)

inner-GB 578,433 657,653 13.70 37.06 48.19 30.03

Cheongju GB 57,661 49,857 -13.53 23.16 30.24 30.58
outer-GB 111,660 159,138 42,52 57.86 88.95 53.73

inner-GB 279,162 287,598 3.02 16.55 20.90 26.29

Jinju GB 87,153 92,871 6.56 9.71 21.62 122.61
outer-GB 47,270 40,364 -14.61 23.13 31.67 36.94

inner-GB 236,989 265,361 11.97 17.55 2551 45.38

Chuncheon GB 54,400 57,135 5.03 9.36 22.85 144.08
outer-GB 17,467 14,989 -14.19 8.99 27.03 200.58

Source: Authors’ calculations based on data from KOSIS(Various years).
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Sttt A= AR HPZA 9o Q9= & Figure 1_The Changes of the NDVI by City(2001~2017)
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Table 2_The Effects of GB Release on NDVI(Model—I)

Cheongju Jinju Chuncheon
Variable
Coefficient p-value Coefficient p-value Coefficient p-value
1784 1675™ 2106™
Constant 78 <0.0001 673 <0.0001 06 <0.0001
(0.010) (0.010) (0.016)
‘ 0.662™" 0.645™" 2.449™
Time Dummy <0.0001 <0.0001 <0.0001
(0.006) (0.014) (0.022)
1.120™ 1157 1.063""
GB Dummy <0.0001 o7 <0.0001 3 <0.0001
(0.009) (0.009) (0.026)
0720 0.969"™ 0.865™
DID(Time*GB) <0.0001 % <0.0001 > <0.0001
(0.013) (0.059) (0.036)
No. of Observation 82550 43134 13466
R-squared 0.2237 0.0565 0.5462
Note: Standard error in parenthesis.
Table 3 _The Effects of GB Release on NDVI(Model-Il)
Cheongju Jinju Chuncheon
Variable
Coefficient p-value Coefficient p-value Coefficient p-value
-1.661" 1473 -2.056™
Constant <0.0001 <0.0001 <0.0001
(0.006) (0.021) (0.034)
0.734™ 772" 2471
Time Dummy 3 <0.0001 0.7 <0.0001 7 <0.0001
(0.005) (0.010) (0.020)
0755 0.784™ 0.940™
GB Dummy <0.0001 <0.0001 <0.0001
(0.007) (0.029) (0.023)
-0.709"™ -0.908™" -0.789™
DID(Time*GB) 70 <0.0001 ? <0.0001 / ,9 <0.0001
(0.010) (0.040) (0.031)
0576 1,094 0495
Development Dummy(yes=1, no=0) <0.0001 <0.0001 <0.0001
(0.005) (0.011) (0.017)
) 0.053™ 0.000™" 0.000""
Distance to the CBD <0.0001 <0.0001 <0.0001
(0.0005) 9.159) (0.000001)
023" 000" 0.000™
Distance to the Main Road 0.02 0.000 0-000 <0.0001 0-000 <0.0001
(0.001) (0.000002) (0.000003)
) -0.002" 5.723" 2.624™
Land Price <0.0001 <0.0001 <0.0001
(0.00006) (1.099) (2.475)
_ -0.000"" -0.000™" -0.000™"
Population <0.0001 0.002 <0.0001
(0.000007) (0.00003) (0.00004)
No. of Observation 82550 43134 13466
R-squared 0.509 0.554 0.685
Note: Standard error in parenthesis.
ok 2 JLAIE SRS (Model-1)S <Table 1) S22 (Model—l)
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