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A Preliminary Study on Assessment of Urban Parks and Green Zones
of Ecological Attributes and Responsiveness to Climate Change”

Sung, Hyun-Chanl) and Hwang, So-Youngz)

Y Dept. of Green & Landscape Architecture, Dankook University,
* Graduate School, Dankook University.

ABSTRACT

Problems in regard of ecological stability of urban ecosystem ensue from climate change and
urbanization. Particularly, urban ecological conditions are deteriorating both quantitatively and
qualitatively to a great extent. The present study aims to assess the current condition of selected sites
(i. e. urban green zones and parks) in terms of preset assessment components; to find out problems
and relevant solutions to improve the quality and quantity of parks and green zones; and ultimately
to suggest some measures applicable to coping with climate change as well as to securing the
ecological attributes of urban green zones and parks.

According to the findings of this study, from quantitative perspectives, ecological attributes and
responsiveness to climate change are high on account of the large natural-soil area(80%). By contrast,
from qualitative perspectives including the planting structure (1 layer: 47%), the percentage of bush
area(17%), the connectivity with surrounding green zones (independent types: 44%), the wind paths
considered (5.6%), the tree species with high carbon absorption rates (20%), water cycles (17%),

energy (8%) and carbon storage capacities(61%), ecological attributes and responsiveness to climate
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change were found very low. These findings suggest that the ecological values of urban parks and

green zones should be improved in the future by conserving their original forms, securing natural-soil

grounds and employing multi-layered planting structures and water bodies, and that responsiveness to

climate change should be enhanced by planting tree species with high carbon storage capacities and

obtaining detention ponds. In sum, robust efforts should be exerted in the initial planning stages, and

sustained, to apply the methodology of green-zone development along with securing ecological

attributes and responsiveness to climate change.

Key Words : Urban parks, Artificial green space, Natural green space, Assessment component,

Carbon storage capacity.
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Table 1. Typological

classification of parks and green zomes, and the sites studied as cases in point.

Category Site
Small park -
. Yongin Wangsan Children’s park(5,884m’)
Children’s park - ; 3
Livi-ng-zone Hwaseong MeahwaChildren’s park(2,215m")
U parks Mountainous | Hwaseong Byeongjeom Neighbor-hood park(49,171m2),
r
b Neighbor- land Anyang Freedom Park(169,118m”)
g hood park Ansan Dunbaemi park(44,535m’)
Flat land 3
P Anyang Pyeongchon Central park(119,843m")
? Urban natural park zone Seongnam Imae Urban natural park(2,55 1,540m2)
k History park Seongnam Pangyo History park(4,892m’)
s
Culture park Ansan banamuri park(82,463m2)
The-
p:rknsle Riverside park Gunpo Banwol Lake park(8,910m’)
Cemetery park Yongin Yongin Cemetery park(1,307,080m’)
Sports park Yongin Jukjeon Sports park(12,645m’)
Suwon Yeongtong-gu Maetan-dong 1347(1,163m%)
Green buffer zone )
G Gwangmyeong Soha-dong 1305(3,623m")
r Suwon Yeongtong-gu Maetan-dong 866-25(261.9m’)
e Scenery green zone 5
e Gwangmyeong Soha-dong 1352(10,581m")
" Suwon Yeongtong-gu Maetan-dong 1209—3(1,998.7m2)
Connector green zone )
Gwangmyeong Haan-dong 612-1(1,732m")

B7hen A2 sk, 71Ee] AT MRS
dos AR Brhads Ak 6714, 719
sh @7Ea s A 47k S RS

A ke se TR EA(EA, AR el

8270 5 olF 1 glol, A T FAFA|elA
A8 7hed Wrteavts FHea, 1A= AT

-1 o
A9 FREAE AA Bh8LE AP

, 71305 dS8hE EX
ol%, AU, 4,
et 87 FEF 842 A5tk

ol% Hrlaie HEAHAHL 93}

201243 8o AEV} 308 S o r AREFA}

£ AAlslslen, o] 2 Folo] 7Y A% HF
S4F Y

oldel 12t AP Akl AESE 22 HE7F
AEe Sotol, AT 270 72, 44 diEF 1974
TEel AEd 229k 570 iR 167 $%
Fo 7139s g 8as Agsich

B dATedA s AdE Bt b
He U Table 29} 2t

2) F%7) @7}

L AN G B sES =
2z FRee] AAY2ES AP
Wipre] YesEe wuzAl
= Bt BoFsE ABAN

.
HE,



EAFAEA AEy D 71 FA5 By

Wt 71x 4 11

Table 2. Components and methodology used to assess current conditions of parks and green zones.

Cate- _ Assessment components Assessment method
gory Classification Sub-category
Conservation forest area(%)(mountainous land) (Conservation forest area/Total area of studied site)*100(%)
Natural-soil Forest zone area(%) (Natural-soil green-zone arezlllTotal area of studied sites)x100(%)
(Forest zone area/Natural-soil green-zone area)x100(%)
Land use green- coverage area(’t) Lawn area(%) (Lawn area/Natural-soil green-zone area)x100(%)
Artificial-ground green-zone area(%) (Artificial-ground green-zone area/Total area of studied sites)x100(%)
Area of park facilities(%) (Area of park facilities/Total area of studied sites)x100
Area of permeable pavement(%) (Area of permeable pavement/Pavement area)x100(%)
Connectivity with |Bilateral connectivity(Number of sites/%) (Number of sites with bilateral connectivity, unilateral connectivity and
surrounding green| Unilateral connectivity(Number of sites/%) independent type / Total number of parks and green-zone sites
zones Independent type (Number of sites/%) studied) x100(%)
Bush (%) (Bush area/Total area of studied sites)*100(%)
Native tree species & (Number of native and autochthon tree species/ Total number of trees
Eco-logi- Planted tree species (%) |autochthon (%) on studied sites) x100(%)
cal com- Foreign tree species (%) (Number of foreign tree species/Total number of trees on studied
ponents sites)x 100(%)
* Mountainous land: Age-class status on stock map plan (1~6 age
classes
Forest zone Age class(1~6 age classes) + Flat lar)ld: Age-class status of typical tree species on studied sites
(vegetation)
(1~6age classes)
3-layer structure (%) (grass*shrub+tree)|(3-layer-structured green-zone area/Green-zone area on studied
Planting 2-layer structure (%) sites)x100(%) '
structure (grass+shrub, grassttree, shrub+tree) (?—layer—structured green-zone area/Green-zone area on studied
%) sites)x100(%) '
1-layer structure(%)(grass, shrub, tree) |(1-layer-structured green-zone area/Green-zone area on studied
sites)x100(%)
Stream (Number of sites/%)
Water body Lake & pond(Number of sites%) Whether water body exists or not, and the number of sites(%)
Wetland & ecological ponds(%)
Conservation forest area(%)(mountainous land) (Conservation forest area/Total area of studied sites)*100(%)
Natural-soil Forest zone area(%) (Natural-soil green-zone arez?/Total area of studied sites)x100(%)
oteen-coverage area(%) (Forest zone area/Natlfral-soﬂ green-zone area)*100(%)
Land use Lawn area(%) (Lawn area/Natural-soil green-zone area)x100(%)
Area of park facilities (%) (Park-facilities area/Total area of studied sites)x 100
Area of permeable pavement (%) (Permeable-pavement area/pavement area)* 100(%)
Whether wind I.)a.ﬂ.ls are_considered (location & Whether wind paths are considered or not
placement of facilities ) or not
Planted tree species (tree species with high carbon|(Number of planted tree species with high carbon absorption rates/
absorption rates) (%) Total number of planted trees on studied sites)*100(%)
* Mountainous land: Age-class status on stock map plan (1~6 age
classes
Age class(1~6 age classes) + Flat lar)ld: Age-class status of typical tree species on studied sites
Respon- Forest zone (1~6age class)
siveness (vegetation) 3-layer structure (%) (grasstshrub+tree) |(3-layer-structured green-zone area/Green-zone area on studied
o Planting | 21aver structure (%) sites) < 100(%)
g .
climate siructure (grass+shrub, grass+tree, shrub+tree) (.2—1ayer—structured green-zone area/Green-zone area on studied
change %) sites)x100(%)

I-layer structure(%)(grass, shrub, tree)

(1-layer-structured green-zone —area/Green-zone area on studied
sites)x 100(%)

Water cycle

Rain-water facilities (detention ponds & permeable
pavement)(Number of sites/%)

Number of rainwater facilities applied (%)

Rainwater detention ponds applied (wholly and
partly)(Number of sites/%)

Whether rainwater detention ponds are used on studied sites or not,
and the number of such sites (%)

Water bodies adopted (water-body area)(%)

Water-body area/Total area of studied sites)*100(%)

Energy

Renewable energy sources, e. g. solar, geothermal and
wind-power energy applied (Number of sites/ % /|
power-generation capacity)

Whether renewable energy is used or not, and renewable power
generation capacities calculated (Number of sites / % | power-generation
capacities)

Carbon storage
capacity

Carbon storage capacity
(%)

(Studied sites’ carbon storage capacities owing to conservation-forest
area and natural-soil green-zone area / Carbon storage capacities of
equal-sized forests) x100(%)
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Table 3. Overall assessment results of each type of sites studied.

Cate Assessment components Children’s| Neighbor- Urban | pheme Mean Overall
natural Green
g0y | Classification Sub-category park | hood park park zone parks (Parks) Mean
Conserv?tion forest area(%) ) ZII?;T: Flat i i ZII?;T; Flat ) )
(mountainous land) 6l n 6l -
Natural-soil Forest zone area(%) | 83 | 87 1971 |49 71 iS |79
Land use f;if;ge arca(%)|LAVD area(%) Cly | ™ B3 [ Psi| P ] 2 [B5]|Pu
Artificial-ground green-zone area(%) 0 0.15 0 1.53 0.69 0 0.46
Area of park facilities(%) 39.47 29.97 0.73 23.77 26.53 - -
Area of permeable pavement(%) 75 47.63 20.56 | 37.69 45.80 - -
Connectivity | Bilateral connectivity(Number of sites/%) 0 0 100 60 33.33 33.33 |f 33.33
with Unilateral connectivity(Number of sites/%)| 50 0 0 20 16.67 33.33 || 22.22
Eco- surrounding .
logical |green zones Independent type (Number of sites/%) 50 100 0 20 50 3333 || 44.44
compon- Planted Bush(%) 18.67 35.35 80.36 3.59 23.09 541 || 17.20
e trei " [Native tree species & 57.4 419 504 | 795 60.86 | 7032 || 64.01
species(%) autochthon (%)
Forest Foreign tree species (%) 42.6 58.1 49.6 20.5 39.14 29.69 || 35.99

zone Age classes Mountainous land 0 4-5 3 2-3 2-5 0 2-5

(vegetation) |(1~6) (age classes)

Flat land(age classes) 1-2 2-3 2 1-2 1-3 1-2 1-3
i 3-layer structure (%) 11.99 46.37 84.64 15.12 30.81 4.89 || 22.17
Planting Yy
structure  |2-layer structure (%) 35.86 17.50 6.68 44.15 30.76 3245 || 31.32
(%) 1-layer structure(%) 52.15 36.13 8.68 40.73 38.43 62.67 || 46.51
W Stream (Number of sites/%) 0 25 0 33.33 25 - -
bozt;‘ Lake & pond(Number of sites%) 0 0 100 | 1667 | 1667 - -
Wetland & ecological ponds(%) 0 25 100 16.67 25 - -
Mount Mount
Conservation forest area(%)(mountainous ) air(l)(l)lllfs Flat i i air(l)(l)lllfs Flat ) )
land)
61.4 - 61.4 -
Natural-soil Forest zone area(%) 83 87 97 | 49 71 iS |79
green- 62 74 83 72 2 98 80
Land use coverage area(%) Lawn area(%) 17 13 3 51 29 5 21
Area of park facilities (%) 39.47 29.97 0.73 23.77 26.53 - -
Area of permeable pavement (%) 75 47.63 20.56 | 37.69 45.80 - -
Whether wind paths are considered
(location & placement of facilities ) or not 30 0 0 0 8.33 B B
Planied tree species (tree species with high| 5 5 1528 346 | 1618 | 1693 || 2577 | 19.88
carbon absorption rates) (%)
Mountainous land
Respon- Forest ﬁgf 6c)lasses (age classes) 0 4-5 3 2-3 2-5 0 2-5
siveness (onet fion) Flat land(age classes) 1-2 2-3 2 1-2 1-3 1-2 1-3
Vi 10N,
o O panting  |3-layer structure (%) 1199 | 4637 | 8464 | 15.12| 3081 489 [ 22.17
CE“;‘“@ structure | 2-layer structure (%) 35.86 17.50 6.68 | 44.15 30.76 3245 || 31.32
change
g (%) I-layer structure(%) 52.15 36.13 8.68 | 40.73 38.43 62.67 || 46.51
Rain-water facilities (detention ponds &
permeable pavement)(Number of sites/%) 0 % 0 20 1667 ) )
Water cycle |Rainwater detention ponds applied (wholly 0 0 100 2 16.67 . .

and partly)(Number of sites/%)

Water bodies adopted (water-body area)(%)| 1.05 0.12 494 0.97 1.03 - -

Renewable energy sources, e. g. solar,
geothermal and wind-power energy applied

Energy (Number of sites/ % | power-generation 0 2 0 0 833 ) )
capacity)

Carbon

storage Carbon storage capacity (%) 59.44 7231 97.16 | 38.85 58.29 67.80 || 61.46

capacity
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Figure 2. Renewable energy utilization case.
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