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Abstract In this study, the current status of the shortage of urban living area parks and the relation to
the quality of life of urban residents was investigated and analyzed through buffer analysis and network
analysis. The results showed that there was a relative shortage of small parks in the commercial area of
the residential, which is the main living area for Cheongju citizens. The results of the network analysis
of the accessibility of the Cheongju-si living area park showed the use population and the number of
grids (area) at 49.2% and 30.5%, respectively, of the corresponding buffer analysis results. The influence
of access to living social overhead capital (SOC) facilities was found to have the greatest impact on the
access to urban living area parks in the order of accessibility to kindergarten, elementary school, police
stations, clinics, access to senior citizens, parking lots, hospital, and sports facilities. This result suggests
that if the accessibility to urban living area parks improves, the accessibility to SOC facilities located in
the neighborhood living area of residents can also be improved. In addition, the better the accessibility
to elementary schools, hospitals, and sports facilities, the lower the accessibility to living area parks, and

these facilities can be seen as alternatives to the facilities offered by urban living area parks.
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Table 1. Research method

An Analysis of the Influencing Factors of Accessibility of the
Urban Living Area Park

Accessibility of Other Living
SOC Facilities

Accessibility of Urban
Living Area Parks

U U

An Analysis of the Effect of
Multiple Regression Analysis on|
the Accessibility of the Park in

the Living Area
Influence factor analysis index
— Kindergarten Accessibility,
Elementary School
Accessibility, Hospital
Accessibility, Clinic

Accessibility, Senior Citizen

Center Accessibility, Parking
Lot Accessibility, Daily Sports

Facilities Accessibility, Police

Station Accessibility, Fire

Analysis and Comparison
of Urban Living Area
Park Service Rights (GIS)
by Buffer Analysis and
Network Analysis Method

Station Accessibility
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Table 2. Urban Living Area Park

classification small | children's [neighborho|  total
a a park(m) | park(a) |od parkr) (ki)
residential | o3 | 04616 | 19.7635 | 203034
area
urban Com;f:;dal 0.0066 | 0.0128 | 05655 | 0.5850
area I d i l
industrial | g 4368 | 0.0193 | 1.8468 | 1.9029
area
green area 0.0887 0.0686 12.3658 | 12.5230
outside of urban | 06 | 0162 | 0.0474 | 0.0822
areas
total 0.2291 | 05785 | 34.5889 | 35.3965
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Table 3. Accessibility Buffer Analysis

Children's Park Neighborhood

(250m)

Small Park
(250m)

classification

pop cell pop cell pop

Sangdang-gu|135,709| 1,103 | 85,262 | 998 202,256

Seowon-gu |162,427| 1,622 | 69,759 | 857 189,479

Cheongwon-
gu

147,190| 1,749 | 57,414 | 1,146 |184,093

Heungdeok-
gu

211,601 2,123 | 55,202 | 1,123 |263,790

tot 656,927 6,597 |267,637| 4,124 |839,618
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Fig. 1. Accessibility Buffer Analysis
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Table 4. Number of use per grid in urban living

area park
e Children's Park| Small Park Neighborhood

classification (250m) (250m) Park
(750m)
Sangdang-gu 0.0081 0.0117 0.0146
Seowon-gu 0.0100 0.0123 0.0183
Cheongwon-gul 0.0119 0.0200 0.0359
Heungdeok-gu 0.0100 0.0203 0.0312
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Fig. 2. Accessibility Network Analysis
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Table 5. Accessibility Network Analysis

Children's Park Small Park Neig};lzlc;lihood

classification (250m) (250m) 750m)
pop cell pop cell pop cell
angdang-gu | 53,774 | 343 |33,191| 311 |114,600| 1,061
Seowon-gu | 89,617 | 580 [30,789| 211 [136,586| 1,299
Cheogﬁ‘”on’ 69352 | 554 |13,995| 246 |114,005| 1,681
He““:j“k’ 115,561| 775 | 10,968 | 235 |201,427| 2,781
tot 328,304| 2,252 | 88,943 | 1,003 [566,618| 6,822
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Table 7. Network analysis usage ratio compared to

750m 99l W 2RFY BE YT THTL AAT buffering analysis
Children's Neighborho
AT €02 IAART ol AT} Bk park | Sl Park PSS e
classification|  (250m) (250m) Park(750m)
pop | cell | pop | cell | pop | cell | pop | cell
Table 6. Numb f id i ban livi
able p;l:;(l er ol use per grid in urban 4ving area Sangdang-gu(39.6%|31.1%|38.9%|31.2%|56.7%|36.0%| 45.1%| 32.8%
N - 55.2%|35.8%|44.1%|24.6%|72.1%|37.5%| 57.1% | 32.6%
Children's Small Park Neighborhood heowon & 3 3 3
classification Park 250m) Park Cheongwonly, 1o;131 79(24.4%(21.5%(61.9%(25.5% 44.5% | 26.2%
(250m) (750m) 8‘3 -
Heung €oK= 0, 0, 0, 0, 0, 0y 0, 0,
Sangdanggu | 0.0064 0.0069 0.0093 O [54:64(36.5%|19.9%) 20.9%(76.4%(33.8%) 50.3% 30.4%
Seowon-gu 0.0065 0.0094 0.0095 average |49.1%|33.8%|31.8%|24.5%|66.8%|33.2%| 49.2%|30.5%
Cheongwon-gu 0.0080 0.0214 0.0147
Heungdeok-gu 0.0067 0.0176 0.0138
Children's Park Small Park Neighborhood Park

@ Network A.
@ Buffer A.

@ Network A.
@8 Buffer A.

0 75

I!
rﬂi}i‘:ﬁ { L/;'
# ‘g’.‘ vy ": g

Enlarge

@ Network A.
@8 Buffer A.

0 75

Fig. 3. Comparison of Network analysis and Buffer analysis
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Table 8. Number of users per grid for network
analysis compared to buffer analysis

lassificati Children's Small Neighborhood !
classiication po k(250m) [Park(250m)  Park(750m) | VT8¢
Sangdang-gu 78.5% 58.5% 63.6% 66.9%
Seowon-gu 64.8% 76.3% 52.0% 64.4%
Cheogﬁ‘”"“' 67.2% 107.3% 41.1% 71.9%
He““ggfe"k' 66.8% | 86.4% 44.3% 65.8%
average 69.3% 82.1% 50.2% 67.2%
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Table 9. Independent Variable
Facility type

Detailed facilities

kindergarten

educational facilities
elementary.school

medical facilities hOSp.lml
medical
welfare facilities gyongnodang
Sports facilities Sports.facilities
transportation facilities parking.lot

police.station
Fire.Station

Safety facilities

Table 10. Multiple regression analysis results

- Estimate |Std. Error|t value| VIF| PrOltl)
classification
(Intercept) 0.29476 | 0.0974 | 3.026 0.00249**
kindergarten |[0.18167 | 0.03104 | 5.853 | 7.8 | 5.25E-09***

elementary. | 4 30087| 003016 |-13.257| 6.6 |<2.00E-16"+*
school
hospital -0.10363| 0.0123 | -8.425| 4.3 | {2.00E-16***
medical 0.19852 | 0.02342 | 8.475 | 6.7 | <2.00E-16™**
gyongnodang [ 0.12622 | 0.01914 | 6.596 | 1.6 | 4.81E-11***
Sports.facilities  |-0.07822| 0.01009 | -7.754 | 3.5 | 1.14B-14***

parking.lot 0.69659 | 0.0137 |50.855 | 5.0 | 2.00E-16™*

police.station | 0.16044 | 0.02662 | 6.028 | 6.0 | 1.82E-09***

Fire.Station 0.28077 | 0.01402 | 20.031 | 2.8 | <2.00E-16™**
Signif. codes: 0 “* 0.001 ** 0.01 * 0.05 . 0.1 "' 1
Residual standard error: 2.446 on 3743 degrees of freedom
Multiple R-squared: 0.8263, Adjusted R-squared: 0.8259
P-statistic: 1979 on 9 and 3743 DF, p-value: < 2.2e-
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AL 82.59%= UERE oM, p 00182 BAZHORE
I3 A= vt fAY JA , oY HEA,
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AAO] Hgol 2258 AEETY /o] BorA
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Table 11. Multiple regression analysis standardization

results
classification B SE A t P
(Intercept) [0.29476| NA 0.0974 | 3.026 0.00249 **
kindergarten | 0.18167 |0.11149 | 0.03104 | 5.853 | 5.25E-09 ***
elementary. | 309871.0.23148{0.03016 | -13.257 ¢ 2.00E-16 ***
school
hospital  |-0.10363|-0.11923| 0.0123 | -8.425 | 2.00E-16 ***
medical [0.19852]0.14992 |0.02342 | 8.475 [{ 2.00E-16 ***
gyongnodang| 0.12622]0.05655|0.01914| 6.596 | 4.81E-11 ***
SPOIts. 1 178221-0.09857/0.01000 | -7.754 | 1.14E-14 ***
facilities

parking.lot | 0.696590.77322] 0.0137 | 50.855 | (2.00E-16 ***

police.station| 0.16044 | 0.10048 | 0.02662 | 6.028 | 1.82E-09***

Fire.Station |0.28077[0.22713[0.01402 | 20.031 | <2.00E-16™**
Signif. codes: 0 "** 0.001 ** 0.01 * 0.05 " 0.1 "’ 1
Residual standard error: 2.446 on 3743 degrees of freedom,
Multiple R-squared: 0.8263, Adjusted R-squared: 0.8259.
F-statistic: 1979 on 9 and 3743 DF, p-value: ¢ 2.2e-16
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