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A Study on the Distributive Equity of Neighborhood Urban Park in Seoul
Viewed from Green Welfare

Kim, Yong-Gook

Interdisciplinary Program of Landscape Architecture, Graduates School, Seoul National University

ABSTRACT

The functions of urban park including health related benefit and climate adaptation and mitigation are expanding. However,
in-depth research and discourse on the equitable distribution of expanded park function has been limited so far. Following
research suggests Green Welfare concept to reflect distributive equity and multifunctionality in the process of urban park
policy development and execution. This study developed park welfare indices to analyze disparities of neighborhood urban
park(NUP) distribution viewed from green welfare by literature review. The findings analyzed through the Correlation Analysis
and Cluster Analysis by SPSS 18.0.

The results of the study are as follows. First, green welfare is defined as “to receive equitable benefits and participate
in the delivery process of green services which are promoting health and securing safety from climate change risks for
every citizen by life cycle regardless of socioeconomic status”. Second, NUP per person in Seoul indicate meaningful
differences by socioeconomic and environmental status of Seoul administrative districts. Park welfare indices correlated to
NUP per person were shown population density(negative), percentage of individuals aged > 65(positive), percentage of
self-reliance of local finance(positive), flood and air pollution vulnerability by climate change(negative). Third, the cluster
analysis identifies three significant clusters that indicate differences of park welfare level. Thus, it was found that NUP
in Seoul from a green welfare perspective was provided disproportionately.

Future urban park policy in Seoul was required equitable distribution of multifunctionality of park beyond quantitative
expansion, and priority consideration should be given to park service consumer.
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Table 1. Previous studies on eauity assessment of urban park
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Researcher

Year

Objective

Assessment indicator

Method

Result

Smoyer-Tomic

Assessing the spatial accessibility

Children ratio, low-income class

- Inequities of children’s park accessi-

of 4] 2004 and equity of children's park ratio, vehicle ownership, housing |+ GIS buffer analysis bility according to socioeconomic status
’ type, residence period exists.
Analyzing the park accessibility . e o .
Wolch ef al | 2005 | according to socioeconomic status | Race, ethnicity, income - GIS buffer analysis 22?2:1 I;C;;aiij:tcscesslblllty by in
by equity-mapping .
Analyzing the spatial distribution " .
Heynen ef al | 2006 | of urban park according to income | Household income - Correlation analysis Positive @Hdatlon betweerll urban g%n
level space ratio and household income exists.
Comber ef 4l | 2008 Analyzing ?hlel correlatlog between Economllclactmty, housing type, . GIS network analysis ‘Ineqwtlf:g in pa;k accessibility by race
park accessibility and social status | race, religion and religion exists.
Arelyzing the ihility of wben - Inequities in natural green space and
Lim ef al | 2009 | green space and urban parks by | Income(NHI premium rating) - GIS buffer analysis urbap park aooesslblh‘ty by socioeco-
socioeconomic status nomic status, such as income and race
exists.
Presenting a pragmatic approach Park service area(PSA), Park - Latinos, African-Americans, and low-
Sister et al | 2010 | to assist planners in addressing ‘m?‘re level, race/ethnic, popudation - GIS analysis mcorm groups in general Were l.lk ely
. e density, persons per park acre, to live close to parks with higher
racial inequities in park access . ) .
income level potential park congestion.
Proportion of residents with un- - Park accessibility in five regions is
skilled workers as head of the |- GIS buffer analysis inequitabl distrimt od de niil on
. L ... | household, proportion of residents |+ Pearson correlation eq v . pending
. Analyzing the spatial inequities . . . socioeconomic status, and the degree
Shin 2010 . not owning property, proportion | analysis, /-test . . . o
of accessibility of urban parks . s . .. .. of inequity differs significantly depen-
of residents living in excessively |- Gini Coefficients and . .
. . ding on the location of new towns
dense areas, proportion of residents | Lorenz Curve
without a car and old towns.
+ Spatial pattern of environmental inequity
IS analysis(mini in old town with respect to population
. . | VSISITINILT. | e ity and the percentage of populations
) . .. | Population density, gender ratio, | distance and coverage .
Analyzing the environmental equity |~ . . : . aged < 18 exists.
o . minor ratio, elderly ratio, National | approach) . . L
Seo and Jun | 2011 | of the accessibility of urban neigh- o . . . . + Spatial pattern of environmental inequity
. . Basic Livelihood recipients ratio, | - Proximity ratio, Mann | .
borhood park in Daegu city free-of-charge housing rati Whitney U test logistic in new town by the percentage of
0 g€ housmg ratio o ess?on &L, logis populations aged > 65, poverty level,
&t and the percentage of free of charge
rental housing.
Proposing expanding strategies of Income level, land price. edu- - Inequities of urban park service area
. urban park based on the equity ) . " .. |+ GIS network analysis | (UPSA) according to socioeconomic
Bae and Kim | 2013 . .~ | cation * amenity - transportation ) .
evaluation of urban park service . childcare fagilit - test, K-means Cluster | status, such as income level, land price
at Cheongju city v exist.
. . . . . . - Inequities of children's park accessibility
Analyzing the factors influencing | Gender, income, locality, family . . . .
Reyes et al | 2014 the accessibility of chilren’s park | type GIS buffer analysis gjslscahty. gender, income, family type
Noise pollution(Ln), vegetation(NDVI),
Developing and applying an index | social status(rates of unemploy-
to assess the patterns of environ- | ment, youth unemployment, long- | o " . ~
Lakes ef al | 2014 | mental justice in residential areas | term unemployment, non-unenployed Stak('ehol'd erl workshop ngh positve @Helahoq between vgge
. . .. . - | - Multi-criteria analysis | tation and sociceconomic status exists.
with a strong focus on stakeholder | social welfare recipients, inhabi-
integration tants under the age of 18 with
an immigrant background)
- Correlation analysis * Dissimilarity in urban green space pro-
Identifying distributional inequities | Population density, immigrant, indi- | - GIS mapping ;nswp razz Stgfgoizp};m: exiS:tcsh a
Kabisch ef al | 2014 | between urban green space(UGS) | viduals aged > 65 years, individuals | - Gini Coefficients and & y

and social groups in Berlin, Germany

aged < 12 years

Lorenz Curve

- Visitor survey

- An underuse of Tempelhof by immi-

grants and older age groups was iden-
tified.
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| Correlation Analysis of Park Welfare Indicators and Mapping

Park Welfare Establishment of Park Welfare Concept and Indicator Development ‘

‘ Social ‘ l Eccnomic ‘ ‘ Health ‘ ‘ Climate Change ‘ l Park Service ‘

‘ Distribution of Neighborhood Urban Park(NUP) in Seoul ‘

Disérib}:t;ve ‘ Distributive Equity of NUP in Seoul Viewed from Park Welfare ‘
qui

| Cluster Analysis of Park Welfare Indicators and Mapping

Figure 1. Framework of analysis
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Table 2. Data used

Data Reference year Source
Population density 2012 stat.seoul.go.kr
Social Number of individuals aged > 65 years 2012 stat.seoul.go.kr
Number of individuals aged < 12 years 2012 stat.seoul.go.kr
Number of National Basic Livelihood Security recipients 2012 stat.seoul.go.kr
Economic Percentage of households with a monthly income less than 2 million won 2012 2012 Community Health Survey
Self-reliance ratio of local finance 2012 stat.seoul.go.kr
Obesity rate 2012 2012 Community Health Survey
Health Stress perception rate 2012 2012 Community Health Survey
Subjective health level perception rate 2012 2012 Community Health Survey
Heat wave vulnerability
Eﬁ;natee Flood vulnerability 2012 CCGIS verd,0(Ministry of Environment)
a Air pollution vulnerability
Park service | Per capita NUP(Neighborhood urban park) area 2012 stat.seoul.go.kr
2) A3 R 46T 2 AT, AH082m7/7), FAT084m/
A&A] 257) AT NUPS] 2414 854 2438171 S13) %), SHT(126m/%), =AF(2.72m /%), FRF(2.73m’/
A7 2450 gl NUP 88 20124 A8 2954 ), 7270m800/%), SHETms/™) 59 198 3
ARE IFOR TARE F TURAS PAGE AIA, B Awg A\Fe) vgel AAPE R AL SjZA
]

4, A7A, 7R B4 Wasae Aua BAS AN g
ST ADTAT AT 7] DA ek e 0g i) SO AR Os 190
o -

AR YEpsT o1& Fall AEA] Al

A
Ehte] <19 JPHE4E RAE oML 0] PSS

1919 NUP 9&3} Aa3A7t 22, 5 fon|sh HelolA
PearsonAl 5771 & WFES £33 5 GIS &5 848 = A1 19 NUP HA 3 Ad+E ol Haix 34
HE At waskith o] % 1909 NUP WA} g B9} AAE A - AA - 17 - 7|5 HsE 54 R dgE
7t EE MFES AR RS A Il #HoE Atole] JAAAE HAS AFk= Table 49} 2tk FAHCR
FEEET, 7 A EAL Mo zN e NUPY & frofg WlolA 1919 NUP WA AadArt sle Wi
Hd #9A FJo|E BAFUY. ZHEALS QAT &3 T AFEE, 654 o) AT E, APAHE, T 2 7]
A= SN B4l 7125 M JHS 2 e o7 BEa} B o710 Edol gk A5 AR YRkt ols
£ /1Mo 7 giAFEe] 21 Sle #e AEE sl 7t o] gk AgHdA e BT Aulg 04 oPdeR A% vl
& Aol Sle dES shtel A9e R FolErHSong, 2011) A 7yet oFe] ABBAE Holw Utk FAHQ BAAE
&3 2k
V. 2MAn 1915 NUP 43} Q7 des 74 &9 A#3A (Pearson
AlF=-432, p=03D)F AU ol <17k ZUs 299
. M2A NUP 35 3g AFREe] AH R vEE £ 39 AL sEgs
g 7Fsdo] wrhe AS ¢ 4 Atk 9 190 NUP w43
SARIES A BT A 1°0% NUP B4 3 TFRJATFHIEL FO| AF B (PearsonAl 5= 407, p=043)&
& ZARH A3 Table 33 2tk A2A] 257 AR 7He] el o, a3 H &9 F7hgo] &A1Y 199 ¥
TN AT 19019 NUP B4 7139 3m'E £5A1714] 53t fduzo) Z7eRT I 2OH R A3 okl 65A] o4
AORE vepdt FAF R AuEH A2 HA 1917 NUP QI HIEO] E2 AXTE WO E AEHQ] FAEA] AfH]
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Table 3. Per capita NUP area of 25 autonomous districts in Seoul

. . Percentage of Percentage of NUP
District Population Population individuals individuals Per capita area
number(inh.) | density(inh/km?) aged =65 years(%) | aged=12 years(%) Area(m?) (inh /) Rank

Jongno-gu 173148 7,243 1378 1117 2,747,261.10 1587 1
Jung-gu 140,807 14,136 1340 1127 1,305,324.39 9.27 3
Yongsan-gu 255,294 11,674 1294 9.94 1,215,004.54 4.76 11
Seongdong-gu 306,868 18,214 11.14 9.24 281719171 9.18 4
Gwangjin-gu 384,269 22,520 931 983 1,048,730.90 273 21
Dongdaemun-gu 375,683 26,453 12.46 997 1,119.314.70 2.98 19
Jungnang-gu 423,655 22,904 1097 9.67 1,462,791.50 345 18
Seongbuk-gu 490,639 19,968 11.85 854 2,009,567.22 410 14
Gangbuk-gu 346,493 14,684 13.34 9.70 2,134,740.38 6.16 7
Dobong-gu 364,454 17,605 11.60 8.96 1,264,833.70 347 17
Nowon-gu 600,829 16,955 1019 8,01 1,635,176.70 2.72 22
Eunpyeong-gu 505,902 17,035 12.01 8.76 638,630.55 1.26 23
Seodaemun-gu 324,733 18444 12.96 991 1,695,702.70 522 8
Mapo-gu 393,576 16,511 11.25 873 4,776,130.76 12.14 2
Yangcheon-gu 500,533 28,769 8.69 8.09 1,879,283.50 375 15
Gangseo-gu 573,794 13851 9.73 854 2,950,310.60 514 9
Guro-gu 454,478 22,589 9.9 871 1,262.294.19 278 20
Geumcheon-gu 260,734 20,055 10.30 10.56 219,750.10 0.84 24
Yeongdeungpo-gu 426,876 17,386 10.83 9.70 2,060,582.60 483 10
Dongjak-gu 416,268 25,456 11.34 958 3,119.916.50 749 5
Gwanak-gu 540,520 18,280 1048 10.65 444,233 80 0.82 25
Seocho-gu 439,998 9,361 949 833 1,899,558.04 432 13
Gangnam-gu 569,997 14431 883 953 2,666,132.80 468 12
Songpa-gu 630,150 20,078 8.60 825 4,639.835.80 6.82 6
Gangdong-gu 492,728 20,042 9.12 863 1,773.775.20 3.60 16

Total city 10,442,426 17,255 10.64 9.09 48,786,073.98 467 -

The shaded area shows : per capita NUP area less than 3m’
2o G0 LRE Ao A4EL: NEA AATE 1907 NUP 893t foin)g weleln 4
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Table 4. Correlation analysis result (N=25)

1 2 3 4 5 6 7 8 9 10 11 12 13
) Pearson Coeff. | 1
Sig.
Pearson Coeff. | —432* | 1
: Sig. 031
] Pearson Coeff, A07* | -33%5 1
Sig. 043 102
Pearson Coeff. 254 235 T |
! Sig. 221 258 002
Pearson Coeff. 029 101 689%F | 560%F| 1
° Sig. 891 630 .000 004
Pearson Coeff. | —.264 077 32l | -012 199 1
b Sig. 201 716 117 955 341
; Pearson Coeff. A59% | —493* | 023 264 | - 514 -228 1
Sig. 021 012 915 201 009 212
8 Pearson Coeff. | —.221 245 242 | —.067 216 | —058 | —423* | 1
Sig. 288 237 244 751 183 78 035
Pearson Coeff. A7 | 024 | 140 | -107 | =375 | -.209 165 213 1
! Sig. Al4 909 505 612 065 316 AR 306
Pearson Coeff, | -.031 | -.141 | -316 | -110 | -34 | -.183 291 -529 | 302 1
0 Sig. 881 500 124 601 140 382 158 007 142
u Pearson Coeff. | —.105 274 264 | -119 Aqq* 030 | —.607%F| 403 | -.094 | -.276 1
Sig. 616 185 202 572 026 886 001 046 654 181
" Pearson Coeff. | - .489* 345 058 001 523 068 | -820%%| 384 | -121 | -.229 6427 1
Sig. 013 091 784 995 007 784 .000 058 566 270 001
Pearson Coeff, | —.484* 280 | =357 | =525 | -033 | -.092 | -572| 193 034 187 5547 | 608 1
b Sig. 014 176 079 007 874 661 003 342 873 370 004 001

*Significance on a 0.05 level, both sides. **Significance on a 0.01 level, both sides.
1: Per capita neighborhood urban park(NUP) provision, 2: Population density, 3: Percentage of individuals aged>65 years , 4: Percentage of individuals
aged<12 years, 5 Low-income class ratio, 6: Percentage of National Basic Livelihood Security recipients, 7: Self-reliance ratio of local finance, 8: Obesity
rate, 9. Stress perception rate, 10: Subjective health level perception rate, 11: Heat wave vulnerability , 12: Flood vulnerability, 13: Air pollution vulnerability
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Figure 2. Mapping of indices correlated with per capita NUP

Table 5. Cluster analysis result

Cluster Total
1 2 3 city

Per capita NUP(inh./m?) 8.32 3.86 5.02 5.03

Population density(inh./kf) | 942600 | 24,781.83 | 17,354.69 | 17,255.00

Percentage of individuals aged|

=65 vears (%) 12.07 10.46 10.98 10.64

Percentage of self-reliance of

ocal finance(%) 69.60 3837 4484 41.80

Flood and air pollution

vulnerahility 17 23 24 23

Number of cases 3* 6** 167+ -

*Jongno-gu, Yongsan-gu, Seocho-gu

**Gwangjin-gu, Dongdaemun-gu, Jungnang-gu, Yangcheon-gu, Guro-gu,
Dongiak-gu

% Jung-gu, Sungdong-gu, Seongbuk-gu, Gangbuk-gu, Nowon-gu, Eunpyeong-
gu, Seodaemun-gu, Mapo-gu, Gangseo-gu, Geumcheon-gu, Yeongdeungpo-
gu, Gwanak-gu, Gangnam-gu, Songpa-gu, Gangdong-gu
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