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ABSTRACT

The purpose of this study is to identify land use types and to develop and evaluate biotope 

maps for Gangseo-Gu (ward) in Busan Metropolitan City, South Korea, using the Degree of 

Hemeroby. Hemeroby is a measurement concept or tool to assess the magnitude of human 

impact on ecosystems. Gangseo-Gu is the second largest Gu in Busan and is under strong 

development pressure. Before the field survey, biotopes were pre-classified based on digital maps, 

aerial photos and high-resolution satellite images. The method employed in biotope survey and 

mapping was adopted from the modified method used in Seoul, which carried out the first 

biotope mapping in Korea in 2000. In the field survey, a comprehensive biotope mapping method 

was used. The results showed that the total surface area of biotopes in Gangseo-gu was 

172,620,207㎡(42,655 acres) and there were 29 biotope types with 13,631 polygons. The ratio of 

urban or built-up area 22.6% and the remaining areas were forest and open spaces, of which 

22.6% were actual forest areas and 35.6% were paddy fields and other field areas. The 

Hemeroby Index of Gangseo-gu was 54.7, which suggests that Gangseo-gu has not yet been 

developed extensively and needs a long-term conservation and coordinated development plan.
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요    약

이 연구는 부산 역시 강서구 지역을 상으로 토지이용을 악하고 비오톱지도를 작성  평가

하는데 그 목 이 있다. 비오톱지도에 사용되는 평가도구는 헤메로비등 (Hemeroby)을 사용하

는데, 헤메로비란 생태계에 한 인간의 향정도를 악하는 등 이다. 강서구는 부산 역시에서 

두 번째로 큰 구이며 강한 개발압력의 향을 받고 있다. 장조사에 앞서 수치지도, 항공사진, 
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성 상 등을 이용하여 비오톱유형을 사 에 구분하 으며, 비오톱유형의 구분 방법은 2000년 서울

특별시에서 수행된 방법론을 수정하여 용하 다. 장조사에서는 종합 인 비오톱 지도작성법이 

사용되었으며, 그 결과 강서구 비오톱의 체 면 은 172,620,207㎡이었으며, 13,631개 폴리곤으로 

이루어진 29개 비오톱유형으로 구분되었다. 체 22.6%가 도시화지역이었으며, 나머지는 산림과 

오 스페이스지역이었는데, 산림과 오 스페이스지역  22.6%는 산림, 35.6%는 경작지  기타지

역이었다. 강서구의 헤메로비지수는 54.7이었는데, 이는 강서구 지역이 재까지는 범 하게 개

발되지 않았음을 의미하며, 체계 인 발 을 해서는 장기보   개발계획이 수립되어야 할 것

으로 사료된다.

주요어: 비오톱유형, 헤메로비지수

INTRODUCTION

The rapid urbanization which was 

witnessed in 20th century is a world wide 

problem. The ratio of people living in urban 

area is almost 49%(3.2 billion) in 2005 and 

60%(4.9 billion) by 2030 according to the 2005 

Revision of World Urbanization 

Prospects(United Nations, 2005). Rapid 

urbanization usually demands more housing 

and facilities. Unplanned or insufficient 

planned urban planning result in a destruction 

of ecosystem and irregular urban sprawl. 

Nakdong River, which is included in 

Gangseo-gu of Busan Metropolitan City, is 

the most representative nature environmental 

conservation area, and is famous for the 

influx of emigrant birds in the northeastern 

Asia. This area is called Western Busan 

Region in Korea and under development 

pressure. In order to suggest the alternatives 

to solve the facing problem of insufficient 

useful land and area inequality in Busan, 

many houses and factories are constructed 

rapidly. All these developments have effected 

the change of land use and biological 

environment directly and indirectly. 

At this point, urban planners and 

environmentalists are thinking a sustainable 

development to make a desirable decision 

making for urban planning. To do this, they 

have thought a strategy which is to 

conserve the nature firstly and then 

development later. To make an effective 

planning and decision making, detailed land 

use and land coverage data are needed.

The biotope is a very helpful concept and 

biotope mapping is very important tool in 

urban planning. Biotope is a conjoined word 

derived from Greek, that is, bios is life or 

organism and topos is place, and this concept 

is suggested firstly in Germany(Sukopp and 

Weiler, 1988; SMG, 2005). Usually biotope is 

defined that the homogenous habitat of a 

living organism community which can be 

separated clearly from its surroundings(Cepel, 

1995). Similar terms and meanings with 

biotope are ecotope(Münier et al., 2001; 

Freeman and Buck, 2003), landscape 

patterns(Cullinan and John, 1992; Kienast, 

1993; Wickham and Norton, 1994) etc. So it 

is said that biotope is spatial concept and 

ecotope is smaller homogeneous mapable unit 

of land than biotope(Forman, 1995). In New 

Zealand, ecotope is used similar to the 

biotope concept(Freeman and Buck, 2003). 

Still many definitions about biotope and 

ecotope are being made by many authors.
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In urban planning for sustainable 

development or conserving an urban 

ecosystem, biotope is prevailed usually 

because biotope data is very detail to detect 

a change of land use firstly. Furthermore 

biotope data is represented cartographically 

with demarcated area, so its easily can be 

handled in working(Löfvenhaft et al., 2002).

In Korea, the first biotope mapping has been 

carried out in Seoul at 2000. Seoul Metropolitan 

Government(SMG) have been tried to mitigate 

the negative environmental problems. To solve 

these ones, SMG have considered urban 

ecology conservation to plan and decide an 

urban planning, but they have had problems 

that there is no enough data for planning 

amenity city. The SMG's concern was to make 

a biotope map which showed types, quantity, 

quality, their relative relation of biotopes. From 

the first biotope map, they have been updating 

continuously. After the Seoul, Seongnam, 

Daegu and Yongin City have completed biotope 

survey wholly or partially(SMG, 2000).

Gangseo-gu has the Nakdong River which 

is ecologically valuable nature resource and is 

under the pressure of strong development. To 

conserve the urban nature in Gangseo-gu, it is 

needed comprehensive land use and coverage 

data. Biotope will be a good alternative. 

The object of this study is to identify and 

specify a land use type, to make biotope 

map and to evaluate the biotope map with 

hemeroby in Gangseo-gu of Busan 

Metropolitan City.

STUDY AREA

Busan Metropolitan City is located at the 

southeastern most tip of Korea(Figure 1) 

and the second largest city with a 

population of about 3,660,000. It is consisted 

with 15 gu(ward) and 1 gun(county), and 

total area is 764.43㎢. It has developed into 

an international port from 1876, and now 

became one of the world famous ports. 

The climate is temperate with four 

seasons typically. For 30 years(1977-2006), 

the average temperature, precipitation and 

relative humidity are 14.6℃, 1531.5㎜ and 

65.2% respectively. Especially a half of 

precipitation(50.8%) per year is concentrated 

in June, July and August, and average wind 

velocity is 3.8㎧(KMA, 2007)(Figure 2).

Figure 1. Location of the study area

Figure 2. Average temperature and precipitation 
for 30 years(1977-2006) by month in 
Busan
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Land classification Area(㎢) Ratio(%)

Terrestrial

Streams 19.59 9.1

Terrace land on the river 11.84 5.5

Islands in the river 3.76 1.7

Cultivated land and Urbanized area 135.33 62.5

Oceanic
Foreshore 17.22 8.0

Shore sandbar 7.19 3.3

Islands 21.53 9.9

Total 216.46 100.0

Table 1. Area and ratio of land classification 

Busan is bounded by sea on the east and 

south, and mountains on the north. Due to 

the topographical situation like this, Busan 

has been developed into high density city. 

Since Gangseo-gu and Gijang-gun were 

incorporated into Busan, these two districts 

have been under the pressure of 

development. Table 1 shows that the total 

terrestrial area in Gangseo-gu is 170.52㎢

(78.8%), and among them the cultivated land 

and urbanized area is 135.33㎢(62.5%). This 

means that Gangseo-gu has high potential 

for developing or conserving.

METHOD

1) Biotope mapping

Actually the idea about biotope mapping 

came from Germany, since the 1970’s. 

Biotope mapping is a process to know the 

existence of preservable biotopes(Wittig and 

Schreiber, 1983). Sukopp and Weiler(1988) 

suggested two methods of biotope mapping. 

One is the selective biotope mapping and 

another is the comprehensive biotope 

mapping. Since SMG wanted to construct 

holistic basic data to apply urban planning, 

ecological conservation, and green network 

etc., the comprehensive biotope mapping 

method has been selected to survey. 

In this study, the comprehensive mapping 

method was used also. The field survey 

sheet was modified from the Seoul biotope 

survey’s one(SMG, 2000). Before field 

survey, the Busan Development 

Institute(BDI) offered us 1:1,000 automated 

map. Partially 1:5,000 map was used instead 

of not offered 1:1,000 map. Through 

preparing maps for survey, a 

pre-classification of the biotopes was 

made(Table 2 and Table 3). Especially 

aerial-photo and high resolution satellite 

image(Congnamul, 2006) were used to 

identify homogeneous area.

The site is divided into two category, one 

is urban or built-up land and another is 

forest and open space. And then urban or 

built-up land is divided into two again, one 

is urban area except over 8m width roads 

and the other is over 8m width roads area. 

In the both the minimum identification area 

is 10m×10m(Figure 3).

Considering the GIS data construction, the 

center line on the road or the boundary line of lot 

in automated map was differentiated when 

surveying. For a GIS tools, ArcView 3.2 was used 

for analyzing and presenting of biotopes in space.
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Classification Remarks Code

Urban or 

Built-up 

Land

Residential Area

Detached Houses Block which residential detached 
houses ratio is over 70% A1

Apartment Houses Block which town house or 
apartment houses ratio is over 70% A2

Mixed Residential and Business Area Residential and business building 
ratio is over 30% respectively J

Commercial and Business Area Block which commercial and business 
only building ratio is over 70% B

Industrial Area
Block which industrial only land use 
ratio is over 70%
Greenhouse used for industrial

C

Public Facilities Area

Educational Facilities School, Library, Museum etc. D1

Governmental Offices Consisted with buildings and garden D2

Research Center Consisted with buildings and garden D3

Large Scale Sports Facilities Consisted with buildings and garden D4

Transportation

Facilities Area

Railroad and Related Facilities E1

Road and Related Facilities Road, parking lot, bus stop, bus and 
truck terminal etc. E2

Airport E3

Urban Infrastructure 

Facilities Area

Sewage Treatment Facilities F1

Storm Water Retention Pond Gathering rainfall F2

Water supply Reservoir F3

Water Purification Plant 
and Related Facilities F4

Power plant F5

Denuded Area

Denuded construction Site G1

Denuded Non-construction Site G2

Stall Greenhouse used for stall N

Storage O

Special Area Military Area H1

Forest 

and Open 

Space

Special Area
Cemetery H2

Unsurveyable Area H3

Urban Park L

Streams

Stream Nakdong River and branch stream M1

Reservoir M2

Fisheries M3

Forest and Open Space Forest, grassland, ornamental plantation, 
cultivated area I

Table 2. List of land use types in Gangseo-Gu
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Classification Code

Urban 

Area

Urban Area A1

Road A2

Green 

and 

Open 

Space

Ornamental 

plantation

Exotic tree plantation (one layer) C1

Indigenous tree plantation (one layer) C2

Exotic tree plantation + herbaceous (one layer) C3

Indigenous tree plantation + herbaceous (one layer) C4

Not managed ornamental plantation C5

Nursery C6

Multi layer ornamental plantation (Tree_Shrub) C7

Grass and Water 

body

Grass D1

Horticultural Species Plantation D2

Naturalized Grass D3

Lotus D4

Wetland native grass D5

Herbaceous + Willow D6

Stream D7

Naked D8

Tree Cutting + Talus D9

barren D10

Cultivated

Rice field E1

Dry Field Farming E2

Facilities for cultivating (greenhouse) E3

Orchard E4

Fallow E5

Forest

False acacia(Robinia pseudoacacia) F

False acacia + Saw-tooth Oak(Quercus acutissima) FR

Japanese Hackberry(Celtis sinensis) H

Mukutree (Aphananthe aspera) I

Chestnut(Castanea crenata) J

Japanese Red Pine(Pinus densiflora) M

Japanese Black Pine (Pinus thunbergii) M2

Japanese Red Pine + Saw-tooth Oak MR

Japanese Red Pine + Mongolian Oak(Quercus mongolica) MN

Deciduous + Broad-leaved Forest W

Conifer + Broad leaves Forest ZW

Sawleaf Zelkova(Zelkova serrata) ZB

Bamboo ZF

Talus ZZ

Table 3. Actual vegetation type classification
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1:1,000 Automated map

Urban or Build-up Land Forest and Open Space

Urbanized area except over 

8m width road

Road over 8m width

1.Unit identified over 8m 
width road
2.Unit identified when land 
use and actual vegetation 
are clear
3.Minimum units is 10m×10m

1.Unit identified when consist 
of street trees is differenct
2.Unit identified when land 
use and actual vegetation 
are clear
3.Minimum units is 10m×10m

1.Unit identified when actual 
vegetation is homogeneous
2.Minimum unit is 10m×10m
3.Ecologically valuable minimum  
  unit is 10m×10m

Figure 3. Biotope demarcation guide

 

2) Biotope Analysis and evaluation

Biotope map was made through pre 

indoor survey and field verification. Land 

use and actual vegetation analysis were 

carried out using biotope map. For the 

evaluation of biotope, hemeroby degree of 

human impact was used. Usually two 

methods would be used for biotope 

evaluation that is, one is the degree of 

hemeroby and the other is biotope types 

evaluation method. 

The term "hemeroby" comes from the 

Greek hemeros. It means cultivated, tamed 

and refined. Hemeroby is a classification 

method and it measures the sum of effects 

of past and present human activities on the 

site(Kim et al.,2000). The degree of 

hemeroby can be measured by various 

indicators. Land use type is a good 

indicator. According to Ra(2001) hemeroby is 

a alternative to complement the problem of 

degree of green naturality(DGN) and forest 

stock map in Korea. A few research used 

hemeroby to evaluate the human impact by 

periodic change(Steinhardt et al., 1999; Ra, 

2001). But, in the case of lack of near 

complete historical data, hemeroby was a 

good tool for evaluation also(Kim et al., 2002).

Biotope types evaluation method is to 

make a representative selection of the 

survey site. The selection is decided by a 

criteria such as duration of land use, 

intensity of maintenance and use, previous 

type of uses and so on(Sukopp and Weiler, 

1988). All of the biotope data are classified, 

evaluated and then became a representative 

types. In SMG case, the criteria were 

extracted for satisfying the demanded degree 

of nature conservation. The criteria of 

evaluation are function of a main habitats, 

function of a common habitats, topographical 

features, value of biotope types, area of 

biotope, and rarity of biotope(SMG, 2005). 

Biotope types evaluation method can be 

varied according to the purpose. Kim and 
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Degree of Hemeroby Degree of naturalness Land use types

- a-hemeroby natural none

H1 oligo-hemeroby close to natural forest(natural)

H2 meso-hemeroby semi-natural
forest(afforestation), streams, water reservoirs, 
fallow

H3 β-euhemeroby relatively far from natural parks, cultivated area, orchard

H4 α-euhemeroby far from natural
railroad, residential district, public service 
area, utilities, ornamental plantation, 
grass

H5 poly-hemeroby strange to natural
residential and commercial mixed area, 
denuded area

H6 meta-hemeroby artificial
commercial area, fisheries, stall, road, 
storage, industrial area, airport, green 
house

Table 4. Degrees of hemeroby corresponding to land use types in Korea

Han(2006) have tried to classify the biotope 

types by considering the urban ecosystem, 

though there were many other biotype 

evaluation methods. In the research of Ra et 

al.(2001), the evaluation criteria based on the 

relative importance and various combination 

of each evaluation index were constructed 

and applied to urban biotope in terms of 

conservation of species and habitat in 

Daegu, Korea.

In this study, hemeroby was used to 

evaluate consider the landuse and actual 

vegetation. Recently it is trend that hemeroby 

modified is used to take account of site area, 

site state, survey methods and so 

on(Steinhardt et al., 1999; Ra et al., 2001; Ra, 

2001; Kim et al., 2002). Especially hemeroby 

has a strength which it can evaluate 

naturalness quantitatively base on the land 

use behaviors. It can suggest desirable 

alternatives on urban planning and nature 

conservation in high development pressuring 

area like Gangseo-gu. In this study, land use 

and degree of naturalness are used as 

indicators to distinguish the hemeroby levels.

The land use types and actual vegetation 

differ in degree of human impact. 

A-hemeroby is no longer considered because 

regions not affected by human are 

non-existant actually. The level of hemeroby 

was assigned to the land use types and 

actual vegetation(Table 4).

To evaluate a human affection, the 

Hemeroby Index M is calculated. The 

hemeroby Index M formulated by Sukopp 

and it condenses a information about 

integrating the impacts of the human 

affection(Steinhardt et al., 1999).

m = number of categories of hemeroby

fm: proportion of the area of the category m

h: hemeroby-factor (linear from h=1 for 

minimal and h=m for maximal hemeroby) 

RESULTS

1) Land Use Status

In order to analyze the status quo of land use 

of Gangseo-gu, categories are divided two such 
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Classification Area Ratio

Urban or 
built-up area

Residential area
Detached houses 4,287,041.04 2.48 

Apartment houses 83,617.46 0.05 

Mixed Residential and Business Area 637,275.49 0.37 

Commercial and business area 2,137,366.06 1.24 

Industrial area 11,479,196.15 6.65 

Public facilities 
area

Educational facilities 399,840.29 0.23 

Governmental offices 128,371.32 0.07 

Research center 162,650.17 0.09 

Large scale sports facilities 1,022,589.32 0.59 

Transportation 
facilities area

Railroad and related facilities 7,497.14 0.00 

Road and related facilities 5,278,184.64 3.06 

Airport 6,318,163.22 3.66 

Urban 
infrastructures 
facilities area

Sewage treatment facilities 169,879.18 0.10 

Storm water retention pond 4,576.73 0.00 

Water supply reservoir 955.17 0.00 

Water purification plant and related 
facilities 289,425.87 0.17

Power plant 12,221.73 0.01 

Denuded area
Denuded construction site 5,410,353.61 3.13 

Denude non-construction site 1,057,560.19 0.61 

Stall 58,775.37 0.03 

Storage 9,521.11 0.01 

Special area Military area 6,211.65 0.00 

Forest and Open 
Space

Planted Area 6,876,248.82 3.98 

Grassland, Wetland, Waterbody 16,167,400.98 9.37 

Cultivated Area

Paddy Field 46,873,791.98 27.15 

Field 14,707,591.73 8.52 

Equipped farmland 9,737,942.08 5.64 

Etc. 208,738.27 0.12 

Forest 39,087,220.66 22.64 

Total 172,620,207.43 100.00 

Table 5. Area and ratio of land use types 

as urban or built-up area and forest and open 

space at first step. In urban or built-up area, 

land use was categorized into 11 types; 

residential area, mixed residential and business 

area, commercial and business area, industrial 

area, public facilities area, transportation 

facilities area, urban infrastructures facilities 

area, denuded area, stall, storage, and special 

area. In forest and open space, special area, 

urban parks, streams, forest and open space 

were types(Table 5). These land use categories 

are modified from the results of SMG biotope 

survey to adjust the land use of Gangseo-gu. 

Finally 29 biotope types were classified in detail.
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Figure 4. The biotope map of Gangseo-Gu in Busan metropolitan city 

The total surface area of biotopes in 

Gangseo-gu is 172,620,207.43㎡ which is 

derived from ArcView GIS, and total number 

of biotope patches are 13,631(Figure 4).

The results have shown that the ratio of urban 

or built-up area is 22.57% and forest and open 

space is 77.43%. Among the land use types of 

urban or built-up area, it showed found that 

commercial and business area(6.65%) and 

transportation facilities area(6.72%) were 

distributed widely. On the other hand, the ratio of 

residential area is 2.53% at most. This means 

Gangseo-gu have high possibility to be an urban 

sprawl. The cultivated area was dominant land 

use type in forest and open space. It was covered 

41.44% of the entire site and next land use type 

is forest(22.64%). In the cultivated area, paddy 

field was 27.15%, field was 8.52% and equipped 

farmland was 5.64%. Mt. Bogae and Mt. Bongwha 

are located on the west of Gangseo-gu and the 

cultivated area is evenly distributed in entire site.

In the case of Seoul, the capital of Republic 

of Korea and the first biotope survey was 

executed, the ratio of urban or built-up area 

was 59.99% and forest and open space was 

40.01%(Seoul Metropolitan Government, 2005). 

But in the case of Hanam which has similar 

types with Gangseo-gu, the ratio of forest 

and open space(79.1%) is higher than urban 

or built-up area(20.9%)(Kim and Han, 2006).
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Classification Area Ratio

Urban or 
built-up area

Urban area 27,370,279.76 15.86

Road 11,590,993.16 6.71

Green and Open 
Space

Planted 
Area

Exotic tree plantation (one layer) 399,509.59 0.23

Indigenous tree plantation (one layer) 4,550,114.18 2.64

Exotic tree plantation + herbaceous (one layer) 1,015,542.19 0.59

Indigenous tree plantation + herbaceous (one layer) 356,899.85 0.21

Not managed ornamental plantation 301,608.71 0.17

Nursery 87,678.16 0.05

Multi layer ornamental plantation (Tree_Shrub) 164,896.15 0.10

Grassland, 
Wetland, 
Waterbody

Grass 1,106,365.38 0.64

Horticultural species plantation 27,496.54 0.02

Naturalized grass 13,335.56 0.01

Lotus 15,202.60 0.01

Wetland native grass 5,135,631.58 2.98

Herbaceous + Willow 182,004.53 0.11

Streams 5,630,838.19 3.26

Naked 188,421.44 0.11

tree cutting + talus 50,560.62 0.03

barren 3,817,544.53 2.21

Cultivated

Area

Paddy Field 46,873,791.98 27.15

Field 14,707,591.73 8.52

Facilities for cultivating (greenhouse) 9,737,942.08 5.64

Orchard 46,519.82 0.03

Fallow 162,218.45 0.09

Forest

False acacia(Robinia pseudoacacia) 4,036.68 0.00

False acacia + Saw-tooth Oak(Quercus cutissima) 100,449.25 0.06

Japanese Hackberry(Celtis sinensis) 115,939.10 0.07

(Aphananthe aspera) 768.08 0.00

Chestnut(Castanea crenata) 113,174.34 0.07

Japanes red pine(Pinus densiflora) 14,620,096.87 8.47

Japanese Black Pine (Pinus thunbergii) 9,433,659.56 5.46

Japanes red pine + Mongolian Oak(Quercus mongolica) 984,600.93 0.57

Japanes red pine + Saw-tooth Oak 2,172,000.15 1.26

Deciduous + broad-leaved forest 194,677.42 0.11

Sawleaf Zelkova(Zelkova serrata) 15,555.74 0.01

Bamboo 30,961.54 0.02

Conifer + Broad leaves forest 11,276,221.00 6.53

Talus 25,080.02 0.01

Total 172,620,207.43 100.00 

Table 6. List of actual vegetation and area

2) Actual Vegetation

To investigate the actual vegetation of the 

Gangseo-gu, green and open space area 

were divide into 4 types such as planted 

area, grassland+wetland+waterbody, cultivated 

area and forest except urban or built-up 

area. And each type was divided into more 

detail categories(Table 6).

In planted area, the ratio of indigenous 

tree plantation with canopy layer only was 

2.64% and it was most highly figures than 

others. In the grassland, wetland and 
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Figure 5. Hemeroby evaluation of Gangseo-Gu in Busan metropolitan city

waterbody, streams and wetland native 

grass were dominant biotopes. Paddy field 

was most widely distributed biotope in the 

study site. The ratio of forest is 22.64% in 

the Gangseo-gu, among them japanese red 

pine community is 8.47%, japanese black 

pine community is 5.46% and mixed forest 

of conifer and broad leaved is 6.53%. It was 

found that conifer forest was dominant 

species in the most of the forest area.

3) Hemeroby evaluation

Analysis of hemeroby was executed base 

on the land use types and actual vegetation. 

In the results, β-euhemeroby, which is 

agriculture related ecosystem and relatively 

far from natural, was 39.7%. Very strongly 

affected(H5 and H6) biotopes were 27.0%. 

Only 6.4% of the biotopes werevery weekly 

affected(H2) and close to nature 

biotopes(H1) were 22.4%.

Hemeroby Index M of Gangseo-gu is 

54.7. If the whole site were consisted with 

meta-hemeroby, then Mmax=100. It means 

that the M value of Gangseo-gu area is 

relatively lower value. Until then the 

Hemeroby Index have not been calculated in 

any hemeroby related research in Korea. 

Although comparing the Hemeroby Index 

was not accomplished, another a few 

research shows that 54.7 is relatively 

low(Steinhardt et al., 1999).



Biotope Mapping and Evaluation in Gangseo-Gu of Busan Metropolitan City
―――――――――――――――――――――――――――――――――――――――――――――――――――――――――――――――――
104

Hemeroby Degree of Hemeroby No. of Polygon Sum of Area(㎡) Ratio(%)

H1 oligo-hemeroby 113 38,681,255.93 22.4

H2 meso-hemeroby 1910 11,047,769.98 6.4

H3 β-euhemeroby 6460 68,554,712.97 39.7

H4 α-euhemeroby 1212 7,725,710.52  4.5

H5 poly-hemeroby 1398 11,115,270.34  6.4

H6 meta-hemeroby 2538 35,495,487.70 20.6

Total 13,631 172,620,207.43  100.0

Table 7. The result of hemeroby evaluation

DISCUSSION AND CONCLUSION

Using comprehensive biotope mapping 

method, a biotope survey was investigated 

and made biotope map in Gangseo-gu, Busan 

Metropolis City. Results have shown that the 

total surface area of biotopes in Gangseo-gu 

is 172,620,207.43㎡and there are 30 biotope 

types with 13,631 polygons. The ratio of 

urban or built-up area is 22.57% and forest 

and open space is 77.43%. Forest and open 

space analyses showed that the ratio of forest 

is 22.64% and paddy field and field is 35.6%. 

In the hemeroby evaluation, Hemeroby Index 

M of Gangseo-gu is 54.7. Thesemean that 

Gangseo-gu has not been developed much.

In Korea, Although Seoul, Seongnam, 

Daegu and Yongin have finished the biotope 

mapping already, the scope of survey, the 

survey method, level of the survey and the 

quality of data used are not uniformed.While 

the biotope mapping of Seoul and Seongnam 

have covered all localities, Daegu and 

Yongin have covered only limited number of 

localities. And the purpose of making 

biotope map was different among these 

cities. Therefore it is considered that the 

survey method should be standardized by 

adopting a uniform standard with respect to 

the scope, method, and level(Hong et al., 

2005). In this study, biotope survey and 

mapping method have been used by 

modifying the case study process of SMG. 

Biotope mapping in Seoul has been carried 

out by the city governments concerned with 

the preset budgets earmarked. Therefore 

SMG will develop and modify the biotope 

map continuously through trial and error.

Busan Metropolitan City is the second 

largest city in Korea and it has been a high 

density city as the limited topographical 

situation. Gangseo-gu, which was 

incorporated into the Busan in 1978 as the 

Busan is getting larger, has faced problems 

that it will be a rapid urbanization and lack 

of an ecological planning. But many people 

have already experienced the problem of rapid 

urbanization, so they want the sustainable 

and systematic development. In the point of 

view, biotope mapping is an important tool 

for urban planning that will be able to give 

useful information making decision to planner 

and officer.Besides a change of land use or 

land pattern can be detected by biotope 

mapping through steady monitoring.

However, in the actual utilization of 

biotope map, BMC has not any legal 

mandate. In the case of Seoul and 

Seongnam, they have revised the City 
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Planning Ordinance to provide legal ground 

for biotope mapping. Especially the city 

ordinance of Seongnam explicitly specified 

that the Grade 1 and 2 biotope should be 

designated as priority preservation area(Hong 

et al., 2005). Therefore after completing the 

biotope survey and mapping about the other 

gu(ward) and gun(county) in Busan, it will 

be needed for revision of the city ordinance 

to utilize the biotope map actually.

Usually it is generalized that most 

short-duration changes affect a small area, 

and most long-term changes affect a large 

area(Forman, 1995). But this is only 

observed from many biological responses, 

not from human impact. Development is 

completed by human, so in order to measure 

the impact of human, degree of hemeroby is 

useful even though it has a limit to adopt. 

In Korea, there are some kinds of national 

maps for spatial evaluation of ecosystem 

such as Green naturality map, Actual 

vegetation map, Natural ecosystem map, 

Land use map, Land cover map, Land 

suitability evaluation and Land environment 

map etc(Ra, 2001; Hong et al., 2005). But 

most these maps are inadequate for the 

evaluation and management of urban 

ecosystems because these focus on the 

nature except urban area. Also these maps 

have reduced scales of 1/25,000 to 1/50,000, 

it makes difficult to evaluate. Ra(2001) 

insisted on that the degree of hemeroby can 

be a alternative to complement the problems 

of Green naturality map, Actual vegetation 

map and so on. Except hemeroby evaluation, 

many other evaluation methods have been 

used or tested on biotopes. Oh and 

Lee(2000) have assessed the New Seoul 

Town biotope for urban nature conservation 

using Wittig and Schreiber(1983)’s method. 

And they concluded that Wittig and 

Schreiber(1983)’s assessing method is effective 

in simple testing but it has a limit to apply it 

to urban planning administration. Kim and 

Han(2006)considered the urban ecosystem 

structure for assessing a biotope. Their focus 

was an attribute of ecosystem itself. 

The analysis results of hemeroby showed 

that the Gangseo-gu of BMC might be needed 

to conserve the Nakdong River and forests 

firstly. The Nakdong River is the core area of 

ecosystem in the southern east part of Korea. 

Gangseo-gu area of the Nakdong River is an 

estuary and Eulsook Island, which is located in 

the mouth of the river, is world famous marsh 

area for emigrant birds. Most of the industrial 

facilities and apartment house have been 

constructed in a reclaimed area. As this 

reclaimed area adjoins ocean, making and 

conserving of habitat will be needed in the 

ecotone area. Especially as water path, pond 

and small creek which supply paddy field and 

field with water are contributing to conservation 

of biotope, these are needed to monitor. 

Therefore Gangseo-gu should make a long term 

conservation and development plan.  
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