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ABSTRACT

In South Korea, there is a growing domestic need for a biotope map which contains ecological and
environmental geographic information of a city. After the production of a Urban Ecological
Maps(biotope map) by the Seoul metropolitan government in 2000, Natural Environment Conservation
Act was revised in 2017 to make it mandatory for a local government to draw up its own urban
ecological map. The aim of the present study was to find out ways to utilize an urban ecological map
as a mean of communication between natural environment planning and urban planning sectors in a
preliminary stage before introducing a big framework of ‘environmental and ecological planning.” The
northern area of Incheon metropolitan city was selected as the target area for this study. The major

research content includes a comparative analysis of special-purpose zones, urban planning zones,
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restricted development zones, and conservation forests with focus on biotope types and Grades 1 of

‘Biotope Type Assessment.” Farmland biotopes and forest biotopes within an area designated as an urban

zone (residential, commercial and industrial zones) need to be redesignated as a zone which can conserve

them. Especially considering a high possibility of damage to a large scale of natural green areas, these

areas need to be readjusted immediately. If the entire area designated as an urban planning zone is

to be developed, it is likely to cause serious damage to natural biotopes in the area (56.2%), including

farmland biotope (30.4%), forest biotope (15.0%) and grassland biotope (10.8%), and thus, readjustment

is needed. In case of a conservation forest, as it can possibly be damaged by the designation of

special-purpose zones, it is necessary to match the designation of conservation forests or a

special-purpose zones with their biotope types. In conclusion, we present a variety of thematic maps

for utilization of an urban ecological map and propose a phase-specific environmental and ecological

plan. Phase 1 is the establishment of a urban plan in consideration of ecological status; Phase 2 is

the independent establishment of an environmental and ecological plan by an environment department;

Phase 3 is an integrated management of ecological planning system and urban planning system.

Key Words: Integrated management, Biotope, Environmental and ecological planning, Special-purpose zone
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Table 1. Status of biotope(large) in north region

1) $EA5} EA AR vz

%\:;qoﬂxﬂl: EZ]O]B—QJ Ej;]. = £3lE
Asto] =AS EA Ol &-g TR, o 454
FHEA e A5 = At Fst
AZYP9e free AEd Ao, =

TE ZAAEY BAXY, HAA Y, ura;q

il

Foh BEE $xA9S AuEd
1 AA(71.9km)2] 70.5%7F TAIA o, #e]
a2 18.0%, EHA o] 83%0]ATh EAA]
& FAAY 202%, FAAE 1.9%, +9A G
6%, FAAD 44.9%°] ATk

AR F FA, A9, F9AGe A7k
A9or 2297 EﬂOlﬁ ezt A o
g Zo = gdtete] B5A]x g7} PR3] H L
5 332 248t ARG (FA, 3,
FYA Y, AA: 17,974397m)el A 7Y €
WAL AT MR e AAMH R
19.0%, SFAQHE 174%, FAAHLE
162%, AHHH] 0% 14.5%, FUAH 2% 12.3%

28 2L o oM %0 19 e orr 2 o

w

Large Area(nf) Ratio(% )
A. Stream 1,465,769 2.0
B. Wetland and lake 1,296,766 1.8
C. Coastal wetland 199,793 0.3
D. Forest 16,008,203 22.3
E. Grassland 7,160,689 10.0
F. Park and green 1,132,827 1.6
G. Farmland 15,425,171 21.5
H. Unused area 2,154,988 3.0
I. Residential area 3,697,564 5.1
J. Commercial area 1,035,415 14
K. Mixed residential and Business area 122,644 0.2
L. Public facilities 568,878 0.8
M. Industrial area 5,992,854 8.3
N. Supply, treatment facilities area 4,933,716 6.9
O. Traffic facilities area 3,225,491 45
P. Cultural properties 2,848 0.0
Q. Special area 7,136,255 10.2
R. Others 52,401 0.1
S. Religious area 112,170 0.2

Total 71,904,442 100.0
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Table 2. Status of biotope(large) in urban zone

Large Urban zone(Residential, Commercial, Industrial)
Area(nf) Ratio(% )
A. Stream 95,260 0.5
B. Wetland and lake 47,752 0.3
D. Forest 2,603,448 14.5
E. Grassland 270,193 1.5
F. Park and green 222,463 1.2
G. Farmland 3,420,717 19.0
H. Unused area 331,812 1.8
I. Residential area 2,913,423 16.2
J. Commercial area 697,903 39
K. Mixed residential and Business area 107,077 0.6
L. Public facilities 386,165 2.1
M. Industrial area 2,216,011 12.3
N. Supply, treatment facilities area 137,543 0.8
O. Traffic facilities area 1,314,131 7.3
P. Cultural properties 2,037 0.0
Q. Special area 3,134,007 17.4
R. Others 35,691 0.2
S. Religious area 38,766 0.2
Total 17,974,397 100.0
Note) Except green areas in urban areas
Table 3. Status of biotope(large) in green zone
Green zone Green zone
Large (Natural, Agricultural, Preserved) (Natural)
Area(nt) Ratio(%) Area(nf) Ratio(%)
A. Stream 638,033 2.0 487,241 1.8
B. Wetland and lake 37,144 0.1 35,689 0.1
D. Forest 9,723,338 30.1 6,425,197 23.4
E. Grassland 1,766,185 55 1,694,741 6.2
F. Park and green 283,332 0.9 280,613 1.0
G. Farmland 9,451,557 29.3 8,439,661 30.8
H. Unused area 1,471,069 4.6 1,430,491 5.2
I. Residential area 662,030 2.1 639,211 2.3
J. Commercial area 336,516 1.0 323,546 1.2
K. Mixed residential and Business area 15,357 0.0 11,578 0.0
L. Public facilities 180,484 0.6 179,848 0.7
M. Industrial area 3,572,482 11.1 3,484,037 12.7
N. Supply, treatment facilities area 396,776 1.2 391,510 14
O. Traffic facilities area 1,281,519 4.0 1,196,742 4.4
P. Cultural properties 811 0.0 811 0.0
Q. Special area 2,379,491 7.4 2,329,362 8.5
R. Others 13,306 0.0 9,475 0.0
S. Religious area 61,571 0.2 58,055 0.2
Total 32,271,001 100.0 27,417,808 100.0
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Figure 1. Map of biotope(large) in green zone
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Table 4. Specific use area of northern forest biotope

Division Area(nf) Ratio(% )

Northern forest total area 16,008,203 100.0

Total 12,352,399 772

Total 2,463,953 15.4

Residential 15,409 0.1

Class lresidential 190,279 1.2

Residential Exclusive Iresidential 56,289 0.4

Class 2residential 82,689 0.5

Class 3residential 1,804,084 11.3

Urban Semi_residential 315,203 2.0

Total 126,039 0.8

zone Commercial Neighborhood commercial 10,448 0.1

Class commercial 115,591 0.7

Industrial Total 39,070 0.2

Class Industrial 39,070 0.2

Total 9,723,338 60.7

Green Preserved Green 3,294,942 20.6

Agricultural green 3,198 0.0

Natural green 6,425,197 40.1

Total 1,005,046 6.3

Planning management 322,441 0.5

Management zone management 72,518 2.0

Preserved management 476,091 3.0

Agricultural management 133,995 0.8

Agricultural zone 2,650,758 16.6
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Figure 2. Map of biotope(large) in planned urbanizing area

B g7lel) dokm ferEnh A=)z oo
FE Aol FEEa, A58 el 2
Aoz AdEeh 55 249 382% 7 A4
=2 R ol n, o] ZAE{A|A| o] FYUAIH] 3,
E5AN LR@ARER B), WY LF, wEA
AN 0F, FAAeEoR AR
33.1%) AEEATE AA=AA G ] BRA ] Q.
53 An 9 %ol tid waldiale] Fesit,
2=

1
A AAe] 2 A 0B BRAY 2239
g A5 Qe FAAY, AdEAAY A

ALo] 9JojA F& 7hsAo] = AH ot &9

[<)
OE F FAAGD W F #3987 157
Ade v oF 43931 37k Sl uet wel
F

2) A71EtA 8] oF AR AR = v
AZLEkl g 84l =Ale] el the)sto]
WS W7V AE SHLE A7KE] 2
83 TS FEr] A7 SR ot
71EAE FHAA 543 (3). Al7IEb LA
T EAY FAA RS A sk Ag A

o]l g, M =R37] 9J3te] $A AAEA] %)

A3 AGHFA G Ee AENEA] T 2)F
ATHEA7] A8 -5 A3 5-4-3 (3)). Al7HE}
dFgeAe B5FA AA WEH 71,904,442m]
26.85%21 19,304,263m o] ATHTAHZA  7]5).
538 At g A £EAY S &
et A3 ©A7|2AE FEARAA A7k
A &A1 AR AAE AA =2 2] A 7
A #Ae| A Ho] 592%, 13.8%°]1Ath A =2
HAlglo] A Fe LA G FPA|Go]
11.9%, EA=AAS 74%, Y =22 50%,
BARYAD 0.7% 2 Ao =& o] 9]
wAH g e oF 250%0°]31tt
Al7Eel g 84 W vl o E 8 9 Ut d9E
A eIt B8 A7kl 84] 19,304,263
= 7P WS AEE AR v R fEe A%
AH| 5, AFHH| O, FHAH| L ECE 304%,
150%, 12.1%% #FA|8ka gtk 1 thee e
ZAM O 10.8%, THATAILHE 8.0%,
UAH] Q. F 6.6%, STAA(FAFT FHLF
5.5%°|30th Al7bstel 82 & BT NEE 7
S 73ZAIH] © 5(30.4%), AHHH] Q5(15.0%), X
AH 25(10.8%) & Aol H& HF
56.2%7t A= FAe] ek 7] R R E
T A FHAH 7 (12.1%), TEAHF
(8.0%), YAIM] 235(6.6%), S48 25(5.5%),
WEAEAM F(3.0%), FAAHLEFQ2.0%),



40

HHe - MY - Mo}

Table 5. Biotope evaluation grades of planned urbanizing area

Division Area(nt) Ratio(% )
Grade 1 1,238,293 6.4
Grade 2 1,939,307 10.0
Grade 3 7,443,541 38.6
Grade 4 5,298,876 274
Grade 5 3,364,188 174
Not rated 21,059 0.1
Total 19,304,263 100.0
Table 6. Type of the Ist grade of planned urbanizing area
. » Ratio(% )
Large Middle Small Area(nf) S M| L
A. Stream Ac. Small Aca. Natural small stream dominated by wetland 7,185 06 | 06 | 06
stream vegetation
B. Wetland | Ba. Natural |B2a Lowland wetland with high open sleep rate| 3,967 0.3 05 | 05
and lake | wetland and lake | Bab. Lowland wetland with low open sleep rate| 2,632 | 02 | ’
Dab. Natural coniferous forest with fault 5,928 05
structure
Dad. Wet oak tree natural forest with fault 5214 04
structure
D. Forest Da'}:g:;lral Dae. Multi-layered dry oily oak natural forest | 452,504 | 36.5 | 38.0 | 38.0
Dag. Multi-layered wet and oily other deciduous 4394 04
broad-leaved trees natural forest ’ )
Dah. Fault structure wet and oily other
deciduous broad-leaved forest 2,894 02
E. Ea. Natural |Eaa. Natural grassland with dominance in wet 753575 | 60.9 | 60.9 | 60.9
Grassland Grassland and oily native species
Total 1,238,293 | 100
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Table 7. Examples of Thematic Maps to Enhance the Usability of the Urban Ecological Status Map (in natural

environment field)

Classification

Types of Thematic Maps

(Site Survey Data)
Basic Thematic Maps
Flora Map

* Protective Tree and Big Tree Distribution Map, Large Pole Colony
Distribution Map, etc.
*Land Use Status Map, Land Cover Map, Actual Vegetation Map, Fauna and

(Polygon Data)

(Analysis Data)

* Topographic Analysis Map (elevation, slope, direction)

= Distribution Map of Areas with soil coverage rate of 70% or higher and in
need of major ecological improvement

* Natural & Artificial Forest, Specie-specific Actual Vegetation Map,

= Farmland-related Thematic Map

* Water-related Thematic Map
- Thematic Map by Type such as river, wetland, reservoir, retarding basin, etc.
- Watershed Analysis Map

* Biotope Type Assessment Grades (Grades 1-5)

Application Thematic Maps -
(Point data)

* Location Map of Excellent Biotopes, Potentially Excellent Biotopes, and
Excellent Biotopes in Urban Areas
= Protected Animal Species Thematic Map
- Amphibian Reptile Habitat
- Breeding Ground, Habitat and Emergence Places of Protected Animal Species
= Protected Plant Species Thematic Map
- Distribution Map of Protected Plant Species
- Distribution Map of Protected Trees and Plant Colonies with High Protection Values

Biotope Change Monitoring
Thematic Maps

*Map for Comparative Analysis of Biotope Change
- Comparative Analysis of All of the Above-Mentioned Thematic Maps
- Proceed after updating the urban ecological status map twice or more
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Table 8. Examples of Thematic Maps to Enhance the Usability of the Urban Ecological Status Map (in urban
planning field)

Classification Types of Thematic Maps

= Status of Land Use Purpose Designation of Grade 1 Areas of Biotope Type Assessment
- Map for Comparative Analysis between Special-Purpose Zones and Urban Ecological
Status Map
- Status of Biotope Types in Urban Areas (residential, commercial and industrial zones)
- Status of Biotope Types in Green Areas (natural green areas, production green areas,
conservation green areas)
- Status of Land Use Purpose Designation of Forest Biotopes and Farmland Biotopes

= Status of Biotope Types of Urban Planning Zones and Status of Assessment by Type
- Map for Comparative Analysis between Urban Planning Zones and Urban Ecological
Status Maps
- Status of Land Use Purpose Designation of Urban Planning Zones

Urban
Planning-related
Thematic Maps

= Status of Biotope Types of Restricted Development Zones and Status of Assessment by
Type
- Map for Comparative Analysis between Restricted Development Zones and Urban
Ecological Status Map
- Status of Land Use Purpose Designation of Restricted Development Zones

= Status of Biotope Types of Conservation Forests and Status of Assessment by Type
- Map for Comparative Analysis between Conservation Forests and Urban Ecological
Status Map
- Status of Land Use Purpose Designation of Conservation Forests

= Status of Biotope Types of Ecological Axis and Status of Assessment by Type
- Map for Comparative Analysis between Ecological Axis and Urban Ecological Status Map
- Ecological Axis Setting Thematic Map
- Status of Land Use Purpose Designation of Ecological Axis
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Table 9. Action Plans for Phase-by-Phase Introduction of Environmental and Ecological Planning (Integrated
Management System of Urban and Ecological Planning)

Phase

Urban Planning Dept.

Natural Environment Dept.

1
Utilization of
Ecological Status

Data methodology

and use a map

* Introduce an environmental review
system to an urban management plan
and utilize an urban ecological status
map by the urban planning committee
* Restructure the system to reflect
ecological resources in urban planning

* When writing a development plan,
conduct a precision biotope survey and
a natural environment survey to create

* Clearly present the view of the natural
environment department

* Improve precision by repeating biotope
surveys and natural environment surveys
* Provide a variety of themes for
utilization from the perspective of urban
planning

Establishment of
Independent Plan
were established.

*Refer to and reflect the exiting

2 environmental and ecological plans
written when Urban Master Plan, Urban
Management Plan, and District Unit Plan

* Establish an environmental and
ecological plan for the entire city

* Implement a project after establishing an
environmental ecological plan at a local
district level

3

Integrated
Management of
Urban-Environmenta
1 Planning

(mutually adjustable)

= Establish an urban plan by integrating
environmental and ecological planning

* Establish an environmental and
ecological plan integrated with urban
planning (mutually adjustable)

* Secure the completeness of methodology
and content of a plan by updating the
environmental and ecological plan
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City planning department

| | Natural Environment department

Utilization data

Establisha system to reflect
Step 1 ecological data

Introduction of urban management
plan environmental review system

Improvingthe precision of biotope
survey and environment survey

Offering Various theme map

casvey || Peloanasiommmnen || et raneuns
own plan
[ [ [
Step 3
egrotcg | | Eelbisinacitlereegted | | Esabiaing scologiatlan
management
Figure 3. Introduction plan of environmental ecological plan
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