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Assessing the ecological aspects of urban parks based on ecological
design indicators and location characteristics”
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ABSTRACT

As urbanization progresses, there is a growing and continuous demand for green spaces that provide
ecosystem services. However, increasing the quantity of green spaces within major cities is challenging.
Therefore, it is essential to pursue qualitative improvements that consider ecological characteristics of
existing green spaces. In this study, we focus on local neighborhood parks in Seoul and present the
following two questions through an evaluation utilizing ecological design indicators and land use data:
1. Which factor, design or location, has a greater influence on the ecological quality of neighborhood
parks in Seoul? 2. Additionally, when evaluating ecological characteristics, is there similarity between
assessments based on land-use data and those utilizing ecological design indicators?

For this study, we conducted research on 30 neighborhood parks in Seoul and classified them into
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mountainous types (adjacent to mountains, natural terrain parks) and urban types (independently
designed within 300m without existing forests) based on previous studies. Firstly, we conducted
evaluations according to park location types. When comparing the evaluation scores of urban types (14
parks) and mountainous types (16 parks), significant differences were observed with scores of 16.86
and 35.94, respectively. Statistical analysis showed a significant difference between park types. In
terms of habitat quality, the average values for urban and mountainous parks were 0.33 and 0.53,
respectively, and statistically significant differences were observed between park types indicating
differences in ecological potential according to park location. Secondly, when comparing the results
of ecological potential evaluations based on park design and external connectivity, a correlation was
found between habitat quality and total scores according to evaluation indicators. The correlation
analysis showed significant linear relationships between habitat quality and total scores, biodiversity
scores, and ecosystem function scores, with high positive correlation coefficients of 0.829, 0.861, and
0.802, respectively. This study holds significance in analyzing the ecological aspects of urban parks
through the lens of both park location characteristics and design indicators. The analysis results
underscore the importance of planning and managing ecologically sound urban parks contingent upon
their location. Moreover, the utilization of appropriate ecological design indicators can help alleviate
environmental limitations surrounding parks. Integrating these considerations could enhance the

ecological quality and ecosystem services of urban green spaces.

Key Words: Biodiversity Indicators, Urban ecology, InVEST, Habitat Quality Model, Urban park
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Table 1. Park types and classification criteria

Park types Classification criteria

Parks located within a forest or
adjacent to a mountain area

Adjacent to
mountain

Isolated in the urban area
(No mountain area around 300m)

Isolated in the
urban area

Adjacent to river|Parks located adjacent to mountain
and mountain and within 300m from a river

Parks Islated in urban are and
within 300m from a river

Adjacent to river
and urban area
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Figure 2. Geographical location of the study sites - Seoul, South Korea. The names of the parks
corresponding to each number are listed in Table 4
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Table 2. The final evaluation items of ecosystems

Ecosystem Service

\ Indicator

\ Literature sources \

Data

KjISIaAIpOIg

1

2

9

Size of green areas

Vegetation type

Ecological buffer
space
Low-maintenance
space

External connectivity

Internal green
continuity

Habitat diversity

Presence of key
species

Proportion of local
genotype species in
vegetation

size of a single green space
within a park.(10ha/0.5ha/0)
mixed forest / deciduous forest /
coniferous forest
presence of ecological buffer
space (green belt, waterway)
presence of low-maintenance
space

connectivity with neighboring
green areas

fragmentation of internal green
area size

various types of habitats

Presence of key species

natural forest / artificial forest /
no-forest

Seoul Institute (2018)
Seoul Institute (2018)
MOE(2012), LEED

Urbio Index, LEED

Urbio Index,
MOE(2012) Seoul
Institute (2018)

MOE(2012)

Urbio Index,,Seoul
Institute (2018),
MOE(2012)

Seoul Institute (2018),
Urbio Index

Seoul Institute (2018),
Urbio Index, SITES,
BREEAM

aerial photo

vegetation map

aerial photo,

On-site photo
aerial photo,

On-site photo
aerial photo
Ecosystem and
Nature Map

aerial photo
Layout, aerial
photo

Seoul
Infrastructure
Data

Ecosystem and
Nature Map

uonoun WaISASodg

10

11
12

13

14

15

16

17

Use of the by-product
from site management

Presence of large tree

Aquatic spaces

Vegetation structure

Environmental forest

Water circulation

Impervious surface
area

Use of rainwater

Use of the by-product from site
management (composting
facilities, leaf etc.)
presence of large trees
presence of ecological retention
spaces and aquatic habitats.
The vertical structure of the
vegetation layer that occupies the
largest area
large-scale forest communities
with large-scale tree clusters are
growing collectively.

Continuity of water flow
Impervious surface area

Installation of facilities related to
the reuse of rainwater

Urbio Index, SITES

Urbio Index
MOE(2012),Urbio
Index

MOE(2012), Urbio
Index, BREEAM

MOE(2012)

MOE(2012), SITES

MOE(2012), SITES,
LEED
URBIO Index,
MOE(2012), SITES,
BREEAM, LEED

On-site photo

On-site photo
Layout,,aerial
photo

On-site photo

Layout,,aerial
photo

Layout,,aerial
photo
Layout,,aerial
photo

Layout,,On-site
photo, Internet

JUSWASRURIA

18

19

20

Utilization of
eco-friendly energy

Ecological programs

Establishment of
Biological Resource
Database

Presence of energy utilization
facilities.

Number of ecological programs
in the park/green space program

Availability of information on
biological resources.

URBIO
Index, MOE(2012),
SITES
URBIO Index, SITES,
BREEAM

MOE(2012)

Internet,
On-site photo

Internet

Internet
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Table 3. Threat data

Maximum
Threat data distance Weight  Decay
(km)

residential area 4.5 0.7 exponential
industrial area 7 0.85  exponential
urban area 55 0.75  exponential
railway 6 0.8 linear
road 35 0.6 linear
urban facility 6 0.78 linear
dump 5 0.85 linear
paddy 4 0.5 linear
paddy (undesigned) 35 0.45 linear
farm land 3.8 0.6 linear
farm .
Jand(undesigned) 33 0.55 linear
greenhouse 4.5 0.7 linear
orchard 3.8 0.4 linear

*Z3]: Kim et al., 2015
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Figure 3. Average score by location of park (a)Evaluation
by the location and its surrounding land use
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Type 1: Isolated in the urban area, Type 2:
Adjacent to mountain Type 3: Adjacent to
river & urban area, Type 4: Adjacent to river
& mountain area
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Table 4. The results of assessment

Score of applying Ecological design Indicators
1D Park Area(r) | Type HQ Biodiersity Ecolog.i cal Management| Total
Function
1 |Gandeme 15,180 U 0.328 8 6 1 15
2 |Galsan 138,596 M | R | 0.689 25 16 4 45
3 |Gaepo 97,361| M 0.688 22 16 0 38
4 |Gochuk 108,120 U 0.459 16 13 3 32
5 |Gungsan 135,003| M | R 0.653 24 15 4 43
6 |Dalmaetbong 63,411 M | R | 0.680 23 15 1 39
7 |Banghwa 72,132| M 0.496 24 19 6 49
8 |Sanggye 30,479| U | R 0.362 4 6 1 11
9 |Singil 19,504| U 0.283 1 6 4 11
10 |Sinwol 33,058 M 0.411 7 6 0 13
11 |Asia 66,028| U 0.380 7 9 1 17
12 |Yangjae 32,523 U 0.298 2 6 2 10
13 |Yangcheon 33,798 U 0.316 2 5 4 11
14 | Yeongdeungpo 61,544| U 0.313 6 10 1 17
15 |Yongdu 17,182 U | R 0.287 3 7 7 17
16 |Uidongsolbat 34,955 M 0.453 18 14 4 36
17 {Wolcheon 10,712| M 0.406 4 8 6 18
18 |Nokbeonseo 29,945 U 0.479 15 11 1 27
19 |Eungbong 75,570 U 0.301 11 8 4 23
20 |Cheongdam 59,347| M 0.665 20 22 6 43
21 |Chungsook 12,628) M 0.445 23 16 4 43
22 |Hansol 12,878| M 0.402 12 8 0 20
23 |Wawoo 87,432 M 0.636 22 16 1 39
24 |Nohae 34,647| U 0.278 9 5 4 18
25 (Bangjuk 87,749 M 0.607 22 16 0 38
26 |Doglib 113,022 M 0.307 10 10 6 26
27 |Sungin 45,615 M 0.429 11 19 4 34
28 |Yeomchang 112,070| M | R 0.533 25 17 4 46
29 |Deungnamu 22727 U 0.280 1 1 8
30 |Gongneungdong|  11,540| U | R | 0.297 9 1 19

*Type; U: Urabn, M: Mountain, R: River
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Figure 5. HQ values and trend lines for each sub-indicator-based score. Numbers correspond to the park numbers
in Table 4. (a) shows the trend lines for biodiversity score and HQ values, and (b) shows the trend
lines for ecological score and HQ values. The color of each circle represents whether the park is isolated
in the urban area (yellow) or adjacent to a mou ntain (green).
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Table 5. Correlation coefficients between model-based
HQ and indicator-based Score

Score HQ
Total score 0.829**
Biodiversity score 0.861%**
Ecological function score 0.802%*
Management score -0.89

*correlation is significant at the 0.01 level (two-tailed)
*correlation is significant at the 0.01 level (two-tailed)
*correlation is significant at the 0.05 level(two-tailed)
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