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ABSTRACT

This study aims to analyze the qualitative and quantitative effects of environmental policies in terms
of green space management using logistic regression model(LRM). Landsat satellite imageries in 1985,
1992, 2000, 2008, and 2015 are classified using a hybrid-classification method. Based on these
classified maps, logistic regression model having a deforestation tendency of the past is built. Binary
green space change map is used for the dependent variable and four explanatory variables are used:
distance from green space, distance from settlements, elevation, and slope. The green space map of
2008 and 2015 is predicted using the constructed model. The conservation effect of Ulsan’s

environmental policies is quantified through the numerical comparison of green area between the
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predicted and real data. Time-series analysis of green space showed that restoration and destruction

of green space are highly related to human activities rather than natural land transition. The effect of

green space management policy was spatially-explicit and brought a significant increase in green space.

Furthermore, as a result of quantitative analysis, Ulsan’s environmental policy had effects of conserving

and restoring 111.75km’ and 175.45km’ respectively for the periods of eight and fifteen years. Among

four variables, slope was the most determinant factor that accounts for the destruction of green space

in the city. This study presents logistic regression model as a way of evaluating the effect of

environmental policies that have been practiced in the city. It has its significance in that it allows us

a comprehensive understanding of the effect by considering every direct and indirect effect from other

domains, such as air and water, on green space. We conclude discussing practicability of implementing

environmental policy in terms of green space management with the focus on a non-statutory plan.
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Figure 2. Workflow of the Research
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Table 1. Classification Accuracy of Green Space Binary Map

Error Matrix
Reference
Year .
Classified Non-
Forest  Total
Green space
Non-Green space 90 16 106  Overall=92.0%, Producer’s(%)
(Non-Green space=86.5%, Green space
1985 Forest 14 256 270 User’s(%) (Non-Green space=84.9%, Green space
Total 104 272 376 =94.8%), Kn=80.2%
Non-Green space 95 17 112 Overall=93.1%, Producer’s(%)
(Non-Green space=91.3%,
1992 Forest 9 255 264  Green space=93.8%), User’s(%)
(Non-Green space=84.9%,
Total 104 272 376 Green space=94.8%), Kyn=83.1%
Non-Green space 128 19 147  Overall=93.3%, Producer’s(%)
(Non-Green space=95.5%,
2000 Forest 6 223 229  Green space=92.1%), User’s(%)
(Non-Green space=87.1%,
Total 134 242 376 Green space=97.4%), Kn=85.8%
Non-Green space 122 11 133 Overall=93.9%, Producer’s(%)
(Non-Green space=91.0%,
2008 Forest 12 231 243 Green space=95.5%), User’s(%)
(Non-Green space=91.7%,
Total 134 242 376 Green space=95.1%), Knu=80.2%
Non-Green space 120 8 128  Overall=95.2%, Producer’s(%)
(Non-Green space=92.3%,
2015 Forest 10 238 248  Green space=96.7%), User’s(%)
(Non-Green space=93.8%,
Total 130 246 376

Green space=96.0%), Ki.=95.2%

Table 2. Classification Accuracy of Settlement Binary Map

Error Matrix
Year " Reference
Classified Non-Settlement ~ Settlement Total

Non-Settlement 353 4 357 Overall=98.4%, Producer’s(%)
(Non-Settlement=99.4%,

1985 Settlement 2 17 19 Settlement=81.0%), User’s(%)
(Non-Settlement=98.9%,

Total 355 21 376 Settlement=89.5%), Ki=84.2%

Non-Settlement 338 3 346 Overall=96.5%, Producer’s(%)
(Non-Settlement=98.5%,

1992 Settlement 5 25 30 Settlement=75.8%), User’s(%)
(Non-Settlement=97.7%,

Total 343 33 376 Settlement=83.3%), Ki=77.5%

Non-Settlement 320 12 334 Overall=96.5%, Producer’s(%)
(Non-Settlement=99.7%,

2000 Settlement 1 41 42 Settlement=77.4%), User’s(%)
(Non-Settlement=96.4%,

Total 323 53 376 Settlement=97.6%), Ky, =84.4%

Non-Settlement 317 9 326 Overall=96.5%, Producer’s(%)
(Non-Settlement=98.8%,

2008 Settlement 4 46 50 Settlement=83.6%), User’s(%)
(Non-Settlement=97.2%,

Total 321 55 376 Settlement=92.0%), Kn.=85.6%
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Table 3. Pearson Correlation Coefficients among Dependent Variables
Distance from Distance from Distaqce from STonel PElSvarion
green space settlement river
Distance from green space 1 0.532 0.267 0.386 0.692
Distance from settlement 1 0.272 0.228 0.316
Distance from river 1 0.255 0.525
Slope 1 0.467
Elevation !
Table 4. Cramer’s V Result 3 Mg nE 92o] ASr 2HHYL) o=
Explanatory Variable Cramer’s V E-H S gho] Z71E4E 5271 dyE 3E
Distance from green space 0.40 o] 1%}0]_{]1;]_% AL o U] 'Lh;} = =2 AA R}
Distance from settlement 0.27 A7 kel A7} ASSE e AAE
Distance from river 0.24 Uz spug sgo] AAgE AL U
FHgong 1=7t 55 E Ed FE0
BF 7 ARBAE et ygenz oAl =rhal Yepgth o] & Ashy] $lsked 19859
7R W42 BT =9wsg Al T 1992 Aol A g A o] =9} HALE
EFEERR BASE w, Ak dtel 0
3. EX|AE! 3|72 BAAGo] 7H¢ wo] T JAA T, 1=
19854 =29} A 7R A £ 2 o] &&] THE A o] 091 A HT} Fho] & Ho] H% HEE
M) ARss F A A% W5E SPusE, U HERTHFigure 2). 2@ AFE 19924
2] 198504 1992/ Afele] A st 2k 20009 Atelel] FE HAAGAME K]
2 22Hsa do] 22|48 37 nde gt Ch(Figure 3). 5, 2] 2§ @& Fo] $44
Anl= B2 33 2t} 2y 1= A3 st o= MEEARL 15E 84 ME AR ¢
AR pralurt B, 2 A SAse] fol A MAE WRES 2o) WA EE AL
7} @A Ughome mdda] A<tk W= o] R wgwlo] 129 A
e A W2 A9t & 47) W4 T ZArret g R FHEA
2 AHgsle] 2A2E IARY B4 A, o 371 Ao Ag=E Uiyl sl At
WM 2ol A AA} Aol Augte] b4 A A4 PRI 02372 AMEEOn, AUCE 0.89% =
A = e Abg Be Qg dxz  FHAT ol A4 Holeel o 89%2 7

O =1
= T
UERITH (Table 5). T3 2a oA 1=Z A9

d&3te RS ondth

Table 5. Logistic Regression Model Result without Distance from River Variable

Coefficient Std. Error z value p-value
Intercept 1.541e-01 1.187e-02 12.981 <2e-16**
Distance from green space -8.493¢-03 7.423e-05 -144.407 <2e-16™**
Distance from settlement -7.489¢-04 0.335¢-05 -56.090 <2e-16™**
Slope -9.103e-02 7.969¢-04 -114.237 <2e-16***
Elevation 2.960e-04 5.466¢-05 5.415 6.12e-08***
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Figure 3. Histogram Analysis on Geomorphic
Variables between 1985-1992
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Real and Predicted Green Area Dynamics in Table 6. Quantification of Environmental Policy Effect

Az 71018t A
THFigure 6).

Aot LG AL A T
799 5A57HEH 54 7%:%% BA59
o} H237 2 93] Agge
LAdZo| 4 2 S 7% 2‘)“
W F sAHd oz iro]
g, Tk 2ol T
AFATF7E B2 A%l ix]\:ﬂ
ol B3 =9 Wshe <l
AgFol 2 A G 1125101/\1 o)
o] AAHAL}. 3, AL 1)

2ol A&8n A Be APT

o&



BG4 =AW $4S P02 23

Legend

Greencover change
:| Greencover Restored
- Greencover Destroved

Figure 6. Spatial Distribution Characteristic of Green Space Restoration and Destruction(Bukgu)
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Figure 7. Green Space Change and Green Buffer Zone
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(1) Environmental policy implementation history in Ulsan Metropolitan city
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(2) Classification result
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(3) Logistic regression model result with all five variables

Coefficient Std. Error z value p-value
Intercept 1.535¢-01 1.234e-02 12.437 < 2e-16***
Distance from green -8.491e-03 7.471e-05 “113.655 <2e-16™*
space
Distance from -7.490e-04 1.338¢-05 -55.998 < 2e-16***
settlement
Distance from river 3.964¢e-07 1.975e-06 0.201 0.841
Slope -9.103e-02 7.971e-04 -114.214 <2e-16™*

Elevation 2.896e-04 6.341e-05 4.567 4.96e-06™**




