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ABSTRACT

This study evaluated the degree of interaction between the people and the environment using perceived naturalness
measure. The seventh-grade index of Hemeroby was divided into subclasses of land cover according to degrees of human
influence. The grade was standardized for each indicator to evaluate the current state of urban parks in Seoul by applying
probability density function and weight. User evaluation was conducted on six distinctive parks selected. In the results,
three implications were found between spatial evaluation according to the perceived naturalness. First, park users evaluated
highly for the spaces such as broad-leaved forest, coniferous forest and mixed forest evaluated highly in the Hemeroby
grade index. Park users generally recognized that various types of trees in the area had high naturalness. The density of
trees is one of the factors in perceived naturalness. Second, water spaces were highly evaluated for naturalness in the Hemeroby
grade index. However, the perceived naturalness of water spaces such as inland wetlands, pond and reservoir evaluated
in various ways depending on environmental conditions around the park. Third, perceived naturalness is easily evaluated
through vertical landscape elements such as trees rather than horizontal landscapes such as grassland. The perceived naturalness
is similar to the naturalness evaluation using land cover. However the study found the perceived naturalness for a specific
space was different from the Hemeroby index. Perceived naturalness by the user includes the content that the individual
sees, hears, and experiences. Park users are usually structuring naturalness through evaluating the value of urban green
spaces based on personal perception. Therefore there is no absolute standard criterion for evaluating the naturalness of
urban green spaces. A deeper study is needed that considers user bundles or user groups with conflicting interests on the
perceived naturalness in urban parks. These studies will be essential data on the direction of naturalness urban park service
should provide.
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Table 1. Evaluating naturalness in the Hemeroby Indicator of Human Impact.

Degree of hemeroby Degree of naturalness

Human impacet

Cover type

Ahemerobic Natural/almost no human impacts

Bare rock(¢H3A1t), Glaciers(*) 3}, ThdAd)

Close to natural

Oligohemerobic fuwealc human impacts

Limited removal of wood,
pastoralism, depiction through air and | Coastal lagoons(4 %), Beaches, dunes, sands(3}'d 2}
water

Broad-leaved forest(29<%), Coniferous forest(H A7/
PNV), Intertidal flats(Z27+H), Mixed forest(EEZ™/PNV),

Zejoly), Estuaries(3#), Inland marshes(W5 $X),
Sea and ocean(¥Fche} 3 %F), Peat bogs(F8 FA)

Semi-natural

Mesohemerobic /moderate human impacts

Clearing and occasional ploughing,
clear cut, occasional slight fertilisation | Vegetated areas(&]8} 2]484]), Natural grasslands(A<1

Coniferous forest(Z 58 /not PNV), Transitional
woodland - shrub(AHd, ) Mixed forest (EZH/not
PNV), Sparsely

ZA)), Burnt areas(AHE A1), Moors and
heathland (BH7-2] 5)

Relatively for from natural

3-Euhemerobic /moderate strong human impacts

Application of fertilizers lime and
pesticides, ditch drainage

Green urban areas(A] A A9), Water courses(E7),
Pastures(&4), Water bodies(4*%), Land principally
occupied by agriculture with significant areas of natural
vegetation(ZF1214 AA])

Far form natural

0 “Euhemerobic /strong human impacts

Deep ploughing, drainage, application
of pesticides and intensive
fertilisation

Sport and leisure facilities(~¥= 2 @ AAA),
Non-irrigated arable land(ZA 2|7} ot B 7A2A),
Vineyards(2%=¢), Complex cultivation patterns(i“
7Z324]), Orchard(#4%

Strange to natural

Single destruction of the biocenosis | Discontinuous urban fabric(ﬁﬁ—, 7 7)), Construction

Polyhemerobic Jvery strong human impacts and covering of the biotope with | sites(ZA4AF]E), Mineral extraction sites(x1417%), Dump
v stong D external material at the same time | sites (22817] @A)
Artificial/excessively stron Continuous urban fabric(A42 EA1), Port areas(37h),
Metahemerobic v s Biocenosis destroyed Airports(-3), Industrial or commercial units(%, 9.

human impacts

Road and rail networks and associated land(Z%=)

Source: Steinhardt ef al, 1999: Riidisser ef al, 2012: Walz and Stein, C. 20145 A7}kl 2HA4.

AEd A9 d3d e Fe
(Landuyt ef al, 2013).
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Seodaemun Independence Park(MLHESESH) N Sponsored by Changdeokgung Palace(&H3) Changgyeonggung Palace(&Z3) Seoul Forest(A2 &)

- Area: 112,869 . - Area: 468,192 - Area: 227,488 - Area: 792936

- Facilities classification : other parks .- Facilities classification : Neighborhood ~ Facilities classification : Neighborhood / - Facilities classification : other parks
“ \ L
Hyochang Park(E&3 %) - | 1\ y ) Seoul Children's Grand Park(0{210|CHZ8l)
- Area: 160,490 / / . - Area:6073812
- Facilities classification : other parks y ) - Facilities classification : other parks
) i = AR E)
World Cup Park(REZZ#) . ) o Seonjeong-neung Royal Tombs(M&E)
- Area: 2283234 / 4 ' - - Area: 240,597
- Facilities classification : Neighborhood - Y g P - Facilities classification : other parks

Seoul Botanic Park(OISANSAIS2)

- Area: 503,197
- Facilities classification : Neighborhood

P P Seoul Olympic Park(SEHS )

e S/ - i - Area: 1,612,365

5 - Facilities classification : other parks
Seokchon Lake Park(AZ54-2 %)

- Area: 285,758
- Facilities classification : other parks

Ogeum Park(223¢)

- Area:219,167
- Facilities classification : Neighborhood

' 2ngjae Citizen's Forest(ZX{A|2IQ] %)

- Area: 182,632
- Facilities classification : other parks

Seonyu-Island Park(MRE2¢)
- Area: 113,961
- Facilities classification : other parks
West Seoul Lake Park(MAIS 243 9) S

- Area: 220,244
- Facilities classification : other parks

Yeouido Park(Ci2| =3 #)

- Area: 226,198
- Facilities classification : other parks

Green Arboretum(FE2422) Boramae Park(22t13 &)

- Area: 103,473 - Area: 416,652 - Area: 184,765 B — [
- Facilities classification : other parks - Facilities classification : other parks - Facilities classification : Neighborhood

Yulhyeon Park(8&38)

- Area: 107,104
- Facilities classification : Neighborhood

Figure 1. Study area
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Framework for assessing Naturalness O]—ﬂ ‘H]_E’_Zj' E__%%’ 7]_7‘,:_0 § '5‘].301: T,‘:‘L_ﬁ_—é‘].ﬁ]ﬂr %Z]Zéa7]- % ':J_.:'
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ol AR o B = el o2 Aelaigich
- Using Geographic information systems '6]..?__/\ ]H ;{]9,] 73%’ 73:,__}—4' %%oﬂ}q ?1%735&01] 7]-@_7-"
Data analysis 'E'%’—a %]\57—, T'?_—%Fg-% 1?_ [e) }\]}‘\:j_q Cﬂl?__oﬂ a]' }\]/gﬁé T’?_—%;(()}
- B-functi = o = = 7
- (Standard Deviation,BDi;J;ec::i):n, weighted average) ‘E]' 1%]]63 LS (‘)7(017-—-i X]'ﬂ/g{ xé‘EE'. ?’To}ﬁt} E}\] T;: )\]
I 1 7ksk 2194 (100) ol s Fale EAIEAY EAIF7] 7 o
e o glol ‘R FFS Folskgeh B3 RR(154) 2 FAA
gol F3 e S Uk 33 =T A4 A9,
. ! ] A - el FAAY, £3- AF - FEAE, 2=
oo ke T% G, o AAE TR EARH] A =
. Ak webd AFAQl EA A7 AdS 930 R 55
Figure 2. Research process flow . . e h L .
ol wixsk ek S Z ] 7] A E ‘metahemerobe” Z <

Table 2. Framework for assessing naturalness

Perceived naturalness Sub-classification of land cover map Weight
High Broad-leaved forest(311), Inland marshes(511), Riparian zone(612) 1
Rather high Coniferous forest(321), Mixed forest(331), Natural grasslands(411), Other grassland(423), River(711), Lake(712) 0.75
Medium Irrigated arable land(221), Pasture(251), Other cultivation patterns(252), Cemetry(422), land in fallow(623) 0.5
Rather low Non-irrigated arable land(222), Orchard(241), Golf course(421), Unpaved playground(622) 0.25
Residential area/housing area(111), Block of flats(112), Culture, sports and recreation facilities(141), Railroad(153),
Low Road(154), Environmental facilities(161), Educational administration facilities(162), Other public facilities(163), 0
Cultivation facility(231), Playfield(622)
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Table 3. Area Ratio of the city park naturalness assessment based on Hemeroby index.

Classification of N Naturalness cover ratio
Fark Gu park facities |72 | g | Rather |y | Ratber oy
high low

World Cup Park(¥=#3¢) Mapo-gu Neighborhood | 2,283,234 2.80 7461 1.28 554 1577 100
Seoul Olympic Park(ZHZ3-¢) Songpa-gu Other park 1,612,365 557 50.16 2.89 091 4047 100
Seoul Forest(X4&4) Seongdong-gu Other park 792,936 0.59 61.91 6.55 1.30 29.65 100
Seoul Children'S Grand Park(A€ ofgle|dlg¥)| Gwangjin-gu Other park 607,812 1316 4828 316 1.39 34.01 100
Seoul Botanic Park(PF4A€&41E4) Gangseo-gu Neighborhood | 503,197 2.21 4.50 80.82 0.00 1242 100
Sponsored By Changdeokgung Palace(%9-¢) Jongno-gu Neighborhood | 468,192 72.96 16.79 6.01 0.10 4.15 100
Boramae Park(X- 2} 2-¢1) Dongjak-gu Other park 416,652 21.38 38.46 5.36 1.96 26.83 100
Seokchon Lake Park(X&355¢) Songpa-gu Other park 285,758 0.00 81.61 0.00 0.00 18.39 100
Seonjeongneung Royal Tombs(X174 %) Gangnam-gu Other park 240,597 58.56 3597 330 0.00 217 100
Changgyeonggung Palace(37%) Jongno-gu Neighborhood | 227,488 16.00 46,67 8.00 0.00 29.33 100
Yeouido Park(39]=3¢) Yeongdeungpo-gu | Other park 226,198 0.00 62.02 0.00 0.00 37.98 100
West Seoul Lake Park(MA&555-¢) Yangcheon-gu Other park 220,244 3173 38.18 8.03 0.02 22.04 100
Ogeum Park(253-9) Songpa-gu Neighborhood | 219,167 48.32 37.28 091 164 11.85 100
Jongmyo Shrine(FH) Jongno-gu Neighborhood | 184,765 57,50 26.67 2.85 0.00 12.98 100
Yangjae Citizen'S Forest( A A% 2]<) Seocho-gu Other park 182,632 50.48 26.24 743 0.00 15.85 100
Hyochang Park(2%4+9) Yongsan-gu Other park 160,490 23.60 36.10 2.35 1.20 36.75 100
Seonyudo Park(AfE=3<) Yeongdeungpo-gu |  Other park 113,961 0.00 61.88 159 0.00 36.53 100
Seodaemun Independence Park(MlE5H3Y) | Seodaemun-gu Other park 112,869 417 53.43 323 0.00 39.17 100
Yulhyeon Park(&33¢) Gangnam-gu Neighborhood | 107,104 0.56 7557 0.02 0.00 23.85 100
Green Arboretum(FE554) Guro-gu Other park 103,473 11.56 64.27 3.14 1.00 20.03 100

" There is a difference between the park area shown on the information site for each park. There are many changes, such as the fact that the size of the
parks changes every year and the site is constantly changing as a result of urban planning. In this paper, the area was calculated based on the area of
GIS spatial data of publicly. Although using the available national data, so there is an error in the area of each park.

Table 4. Results of the assessment of the naturalness of main urban parks in Seoul

Park Weighted average(n)/ ranking Standard deviation(o)
Sponsored by Changdeokgung Palace(48 &) 0.89 1 0.15
Seonjeongneung Royal Tombs(A3Z) 0.87 2 0.14
Jongmyo Shrine(£E) 0.79 3 017
Ogeum Park(253-¢) 0.77 4 017
Yangiae Citizen'S Forest(A1AI712]%) 0.74 5 0.20
West Seoul Lake Park(MA&s434) 0.64 6 022
Green Arboretum(FE554) 0.62 7 0.17
Seokchon Lake Park(4&&439) 0.61 3 0.12
World Cup Park(4E=334) 061 9 0.16
Boramae Park(X-2h]2-¢1) 0.59 10 0.24
Yulhyeon Park(£&3-9) 0.57 11 0.16
Changgyeonggung Palace(373%) 0.55 12 023
Hyochang Park(&#43¢) 0.52 13 0.27
Seoul Children’s Grand Park(el& o]t <) 051 14 0.24
Seoul Forest(A€&%) 0.51 15 0.20
Seonyudo Park(AfE3¢) 047 16 0.22
Yeouido Park(e39]=3¢) 047 17 0.22
Seoul Botanic Park(mFpA&2]&-9) 0.46 18 011
Seodaemun Independence Park(MlESHEY) 0.46 19 0.24
Seoul Olympic Park(&8%3¢) 0.45 20 0.25
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Figure 3. Probability distribution function according to the degree of variance of the naturalness class
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Table 5. Results of respondent’s perception of Seoul city parks naturainess Unit = Number of respondents
Natural/almost 1o Semi-natural Far form natural Artificial,
Park hurnan impacts /modferate human /strgng human /very §trong human Sum
impacts impacts impacts
Amount | Ratio(%) | Amount | Ratio(%) | Amount | Ratio(%) | Amount | Ratio(%) | Total | Ratio(%)
SeonJeong-Neung(X4%) 18 26.87 2 741 1 5.56 1 3.70 22 1618
Seo-Seoul Lake Park(MA€3434) 10 1493 10 37.04 3 16.67 1 3.70 23 1691
Seokchon Lake Park(4&343-9) 8 11.94 3 1 3 16.67 8 29.63 22 1618
Boramae Park(H.2}n]-3-¢) 6 8.96 5 1852 6 33.33 8 29.63 25 18.38
Seoul Forest(*1€4) 17 25.37 2 741 1 5.56 3 1111 23 1691
Seoul Olympic Park(&#HZ34) 8 1194 5 1852 4 2222 6 2222 21 1544
Sum 67 100 27 100 18 100 27 100 136 100
NEEFZP0] ALl AAF olGAEAA B4 F 2 BAE 2 0025) &K= FAoITk 2138 SR
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