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1. INTRODUCTION 

Seoul has been the capital city of Korea 

since 1394. The city, however, has experienced 

rapid growth only for the last four decades: its 

population has increased tenfold. During this 

period, Korea has moved from a state of 

absolute poverty to that of the wealth 

associated with industrialization. Its GNP has 

increased more than ninefold in real terms 

since 1962, and its per capita GNP in current 

dollars has increased from 87 dollars to 6,253 

d이lars in 1991. Both industrialization and 

urbanization processes have been concentrated 

in and around the Capital Region, especially the 

city of Seoul. 

Rapid industrialization and urbanization 

were not supported by proper urban 

infrastructure, which resulted in serious 

urban problems such as traffic congestion, 
improper landuse, poor housing, public health 

problems, environmental problems, and 

others. Among these problems, environmental 

issues has become one of the most serious. 

Environmental quality has been a widely 

discussed social issue as well as policy since 

the 1970 ’s. There are various kinds of 

environmental issues in the city. Some of 

them are due to economic growth and 

industrialization, others to underdevelopment 

or the poverty in pre-industrial stage. For 

example, the city is faced with increasing as 
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Figure 1. The Capital Region and the Greater Seoul Area(GSA). 

amounts of toxic emmissions from industry 

well as water pollution due to poor sewage 

facilities. This paper reviews the changes in 

Korean people ’ s environmental attitudes, 

environmental problems in Greater Seoul 

Area, and some institutional aspects relating 

to environmental policy. 

The Capital Region is made up of the 

Cities of Seoul and Inchon and the Kyong-gi 

Province. The Province includes cities and 

counties: most of the cities are satellites of 

Seoul. Seoul, lnchon, and the cities adjacent 

to Seoul are referred to as the Greater Seoul 

Area (GSA) in this paper(Figure 1). The 

GSA has an area of 3,306.4 km2 and a 

population of 17 millions, which accounts for 

40% of the country ’ s population. 
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11. UI깅BANIZATION AND CHANGES 

IN 1HE P많C따:YfION OF 

ENVIRONlVIENT 

Traditionally, Korean people placed great 

importance on the earth and nature. The 

earth and nature were regarded as the 
mother of all life. The Korean Peninsula used 
to be a land rich in agricultural products, 

forests , water resource, and so forth. It was 
called a land of picturesque rivers and 

mountains. The natural environment was 

their pride. 

The Korean people ’ s perception of the 

earth was inf1uenced by many philosophies 

such as animism, pantheism, Buddism, 
Confucianism, Feng-shui thought, and so 

forth. Feng-shui, however, was the most 

typical. 1ts basic idea was that the earth was 
not seperated from man, but it had meaning 
because of man. Man was thought to be born 
with Chi( 氣)， a kind of life force or elan vital, 

from the heaven, the earth, and their 
progenitors (Sung , 1992). Man was taken for 

a child of the Earth mother. The earth was 
regarded as a living organism, in which 
something mysterious took place. Therefore, 

it should be treated with care and there was 
no idea of development or exploitation. 

During the Yi-dynasty0392-1910 A.D.) , 

the government designated huge areas of 
mountains and hills to Keumsans(禁 111) ，

"forbidden mountains and hills." A Keumsan 
was set up round Seoul. Any type of 

expliotation was strictly prohibited in the 

Keumsan, which was a system roughly 

equivalent to "green belt" in modern cities 
(Han, 1992). 

There were very strict environmental 
ethics and severe punishment for 
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environmental offenders. This system lasted 

until the 1910' s. In rural villages there are 
still stones on which some punishments for 

the environmental destructions are concisely 
described. They say that penalty of thirty 

lashes is imposed for dumping ashes in 

streams or improper sites and that of fífty 

lashes for dumping night soi1. 

Illegal destruction of the forest was also 
severely punished. Cutting illegally one pine 

tree deserved "one hundred lashes," which 

meant half-death, and penalty of one hundred 

lashes and military service was for cutting 
two or more pine trees. One who cut illegally 

ten or more pine trees was deported to 

Manchuria with one hundred lashes. 

Korean environmental ethics, however, 

were damaged by the ]apanes invasion. 

During the ] apanese colonial period 
(1910-1945), Korean cultural heritage became 

almost extinct due to severe colonialism. 
Imperialist J apan tried to convince Koreans 
that Korean culture and traditions were 

inferious, superstitious, and old-fashioned 

and, thus, needed to be irradicated. Korean 

people were too powereless to uphold their 
traditional value system and national heritage. 

Since the ]apanese invasion, the land had 
been degraded rapidly. ]apan plundered 
cereals and raw materials for munition 
industries. Thick forests had been depleted to 
around 700 mi11ion m3, equivalent to the 
density of 49 m3/ha in 1939. ]apan cut down 

2.5 to 2.8 million m3 of timber annually. In 
1945 forests were reduced to 200 million m3

’ 
equivalent to 13.9 m3/ha in density. 

Deforestation reached at the peak during the 

last phase of the Pacific War. Some 72% of 
the forests had been exhausted in only 6 
years. 

]apanese colonialism also exerted a deep 
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influence on Korean people' s evaluation of 
Western civilization. The Western countries 

were considered a1lies that would help 
liberate them from ]apanes rule. As a result 

of liberation in 1945, the U.S. Military 
Administration, and Korean Civil War, they 

became more favorably disposed to Western 
countries. 

There was a big cultural vaccum, because 
Korean cultural heritage was almost extinct 
and ]apanese culture was rejected. Under the 

circumstances Western value system exerted 

great influence over society. At the same 
time, Korean traditional system of perception 
of the environment faded away, which put a 
stress on the harmony between human 
society and the physical setting. It was 
replaced by the Western rationalism, which 
evaluated the earth and nature based on its 
functional or economic usefulness. 

The Civil War brought the impoverished 
peninsula to ruin. The forests were depleted 
to 5.6 m3/ha in density. Korea underwent 
so-called hyper-urbanization after the Civil 

War. Urban population increased from 27% of 
the national total to 60% for the period of 
1950-1970. It was almost doubled in size 
during the next twenty years (1971-1991). 

In the developed countries, urbanization 
and industrialization were achieved with the 
surplus labor from rural areas. Surplus labor 
was the result of the agricultural revolution. 
However, the urbanization process in Korea 
was quite different. Urban population growth 

occurred because of an influx of population 

from rural areas. Since ]apanese colonialism 
and the Civil War severely undermined the 

agricu1tural foundation, the rural society was 
oversaturated with farm workers. The 
immigrants were not effectively absorbed into 
manufacturing industries, but remained as 
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stagnant overpopulation in urban areas. 
Until the mid-1970 ’s the location of 

industry was decided in consideration of 

mainly economic efficiencies, such as labor 

availability, transportation facilities , water 
resources, land prices, and so forth. The 
impact on the environment was given little 
attention. Most of industrial establishments 
were located in large cities and near harbors 
along the southern and southeastern coasts. 

Seoul was a pre-industrial city with 

insufficient urban infrastructure until the late 
1970 ’s. Ill-equiped water and sewage 

systems, poor transportation facilities , and a 
housing shortage were aggravated by rapid 
urbanization and industrialization. Proper 
urban planning and public investment were 
not provided: urban spatial structure became 
irregular and urban problems remained 
unsolved. Haphazard agglomeration and 
physical mix of residential quarters and 
industrial activities were inevitable. Squatter 
houses and agglomeration still complicates 
the current urban and environmental 
problems. Most of basic urban infrastructure 
has been built since the late 1970’s. 

ill. AIR POLLUTION 

The analysis of chemical ingradients in 
tree rings can be used for detecting the 

change of ambient air quality. Chemical 
memory of tree ring is applied to 
environmental history based on some 
scientific findings: air pollutants taken up in 

a certain year are accumulated in tissues of 
corresponding annual increment and 
migration of elements from ring to ring does 

not occur. 



The change of air quality in Seoul is well 

elucidated by the tree-ring cores extracted 
from a 107-year old zelkova tree planted in 
the Changkyung Palace, which is located in 

the center of Seoul. The chemical analysis 

revealed that the contents of sulfur, lead, and 
cadmium have dramatically increased since 
the 1960' s. Their concentrations were 0.21mg , 

0.2 μ g, and 0.003 μ g respectively per 1 gram 

of dry woody matter corresponding to 1880 ’s. 

Low contents lasted until 1940 ’s, with a 

slight increase of lead and cadmium 

concentrations in 1930 ’s and 1940 ’s. 
Cadmium in the air is mainly derived from 

industries and automobiles. Cadmium 
concentration in the tree-ring layers 

increased by 70 times during the last 100 
years, which indicated the drastic changes in 
fuel consumption and in the transportation 

system. The concentrations of sulfur and lead 

increased 10 and 6 times, respectively, during 
the same period. 

According to the 1990 report from GEMS 

(Global Environment Monitoring System, 

1992), Seoul was evaluated as one of the 
most seriously polluted in terms of air 
quality. The concentrations of sulfur 
dioxide(S02) and suspended particulate 
matter(SPM) exceeded the WHO guidelines 
by more than a factor of two(Figure 2). Still, 
the levels of concentration of carbon 
monoxide(CO) , oxides of nitrogen(NOx) , and 
ozone( 03) represented significant air pollution. 
Recently, it was reported that the number of 
patients suffering from lung cancer, 

respiratory il1ness in children, and respiratory 
symptoms has increased continuously in 

Greater Seoul Area. The long-term 
exposures to high S02 levels are suspected 

for one of the causes. 

The level of air pollution has varied across 
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Table 1. Some chemical residues in tree rings 
of the zelkova tree. 

s버fur(mg) lead( μ g) cadmum( μg) 

1880 ’S 0.21 0.20 0.003 
1900 ’S 0.26 0.16 0.002 
1920's 0.13 0.42 0.005 
1940 ’S 0.17 0.54 0.007 
1960’S 0.90 1.09 0.160 
1980' s 2.28 1.20 0.220 
Source: Chang(l990). 

the GSA during the last twenty years. Air 

quality has improved in Seoul since 1980, 

while it has deteriorated in lncheon and cities 

and counties adjacent to Seoul. The 
maximum monthly mean concentration of 
S02 reached 130 μ gm -3 at K wanghwamum in 
Seoul, 153 μ gm -3 at Kilumdong , and 210 μ 
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Figure 2. Annual mean concentrations of some air 
poliutants (Global Environmental 
Monitoring System, 1992). 
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gm -3 at Munraedong in 1989. For the same 

period the maximum monthly S02 levels in 
Inchon and Kyong-gi Province were 
comparable to those in Seoul: 200 μ gIII-3 in 
Inchon, 126 μ gm -3 in Suwon, 137 μ gm-3 in 

Songnam, 128 μ gm-3 in Kwangmyong , and 
174 μ gm -3 in Puchon. The S02 levels in these 

cities stayed around 50 μ gm-3 until the early 

1980 ’s. 
These phenomena are , ascribed to the 

relocation of industrial establishments and 
rapid population growth in Inchon and 
Kyonggi Province. Seoul' s share of 
manufacturing industry has decreased 
considerably since the early 1970’ s. However, 
Inchon and Kyong-gi Province has increased 

its share up to about one fourth of the 

national total in terms of employment in 1983 
and almost one third in 1990. 

Anthrophogenic emission of S02 was 

estimated to 138,000 tones per annum in 
Seoul and 380,000 tonnes in the Capital 
Region in 1990. The residential sector is 
responsible for 71%. Some 15% and 12% of 

the total emission are because of industry 
and transportation, respectively. 

The levels of S02 concentration varies 
across Seoul, depending on the population, 
wind, topography , and the distribution of 
industry. S02 concentration is usually higher 
in the eastern and south -western sections. 
They are lower towards the north, the 
north -west, and the south to south -east. 

This pattern is compatible with the 

orientation of the river val1ey and the 

corresponding wind flow. The Han River 
flows through Seoul approximately from the 

east to the west and northwesterly wind is 

dominant in the river basin. Wind flow 
drives pollutants from the city into the 
eastern section of Seoul. In 1988 and 1989 

the upwind (NW) mean annual S02 
concentration was 134 μ gm -3 while the 

downwind(E) concentration was 223 μ gm-3. 

The annual average concentration ranged 
from 225 μ gm -3 in South -western section, 
where industries are heavily distributed, to 
123 μ gm -3 in southern section, where modern 

apartment complexes with relatively well 

maintained infrastructure are typical. 

Seasonal variations of S02 levels were 
significant1y marked: 262 μ gm-3 in winter and 
53 μ gm -3 in summer during 1988-1989 period. 

This difference was largely a function of 
heating demand: foss i1 fuel use, particularly 
anthracite briquettes and Banker-C oil, 
increases as the temperature drops. The 

situation becomes more aggravated when 
vertical mixing becomes weak due to 
lowering inversion height and a decrease in 
the height of emissions (domestic chimney). 

The emission of SPM was estimated to 
50,000 tones per annum in Seoul and 90,000 
tonnes in the Capital Region. Its major 

sources were residential sector and 
transportation, which accounted for 66% and 
30%, respectively. The contribution of each 
emission source for SPM in Seoul was very 
dífferent from that of the nation as a whole: 
industry was the predominant source for the 
national total, while industry was responsible 
for only 3% in Seoul. SPM concentrations in 
Seoul have decreased since 1985. However, 
the level is still very high. The annual mean 

concentrations consistently exceeded the 
national standard of 150 μ gm-3. 
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The seasonal pattern of SPM is similar to 

that of S02, since their sources are almost 

identical. However, the spatial variation is at 
somewhat different: SPM levels are highest 

over the eastern section with a secondary 
maximum in the central areas. 



Recent studies revealed that some 70% of 

the TSP is in the fine Oess than 2.5 μ m) 
fraction. Carbon and sulphate were major 
components of TSP: they accounted for 

30-40% of the total TSP by weight. Nitrate 

and chlorine ions are in next place: iron, lead, 

and other metals have also been found. TSP 

problems in Seoul are primarily due to 

anthrophogenic sources. For example, diesel 

fuel is a significant contributor. 

Total anthrophogenic oxides of nitrogen 

(NOx) emission in 1990 were estimated to 
130,000 tonnes per annum. Transportation is 
dominant as a source, accounting for 78% of 

the total emission. The emission of NOx has 

increased markedly since 1984 owing to the 

growth of motor vehicle traffic: the annual 

rate of increase in the number of vehicles 

was approximately 20 to 30% in the GSA. 
N02 level were around 60 μ gm -3 from 1984 

to 1989: fairly lower than the Korean air 
quality standard. However, increasing motor 

vehicle traffic could lead to future problems. 

These could emerge as high C02 levels or as 
secondary pollutants such as 03 and nitric 
acid (HN03). 

The govemment has attempted to implement 

various policies to improve air Quality. 
However, the constant increase in fuel 
consumption may significant1y hinder the 
programs. A major portion of the air pollution 

comes from the combustion of oil and coal: the 
use of anthracite briquettes for home heating 
and cooking, bunker-C oil for industry and 

power plants, and motor vehicles are the 

predominant causes of the air quality problems. 

Major efforts to improve the quality of air 

have been made to reduce S02 and TSP. Since 

past reductions in the sulphur content of the 

f1.le1 oils resulted in a decrease in S02 levels, 
plans for reduction should be persisted for 
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securing future gains. lndustries are the major 
user of the high-sulphur oils and thus a major 
source of S02. Stricter regulations on 
industrial emissions may induce significant 

reductions in S02 levels. 

lncreased S02 emission from coal combustion 

should be also resolved. Since heating is the 

dominant use for coal in Seoul, new policies 

aimed at heating practices are in progress. 

While many of the larger facilities have been 
adopting liquified natural gas (LNG), it will be 

important for similar measures to be taken up 
for domestic heating. It is not feasible to 

control the emissions from the use of 
anthracite briquettes because of the large 

number of sources involved, and cleaner fuels 

are the most realistic option. 
Motor vehicles are increasingly important as 

a source of air pollution: for example, TSP and 

NOx. Almost 50 per cent of the vehicles use 

diesel fuel, to that good amount of TSP is 
attributed. The current policy is to reduce the 

number of diesel vehicles and to continue 

examining the potential for "cleaner" engines. 

IV. WATER POLLUTION 

Korea is one of the few countries in the 
world that is endowed with abundant water 
resources. Some 126.7 billion tonnes of rainfall 
are annually received. Of the total precipitation, 

45% is lost in the form of evaporation and 
deep percolation and 55% is drained as stream 
discharge. However, only 23% of the 
precipitation is utilized. Such a low rate of use 

is attributed to the fact that some 70% of 
rainfall is concentrated in monsoon season of 
July and August; a considerable amount is lost 
as flood discharge. 

The ratio of the rrummum to maximum 



Environmental Problems in the Greater Seoul Area 

discharges of major Korean rivers is around 
1:300 to 1:400. These are considerably lower 

BOD increases up to higher than 6ppm during 

the low water period. 

than those of world major rivers such as the Water supply for Seoul and the capital 

Nile, the Yangtze, the Rhine, and the Congo: region depends upon the Han River. It has two 

their ratios are 1:30, 1:22, 1:8 and 1:4, main tributaries, the Pukhan (North Han) River 

respectively. Notwithstanding abundant orinating from Mt. Keumkang and the Namhan 
precipitation totals, seasonal water deficits are (South Han) River from Mt. Daeduk. They 

by no means rare owing to the seasonal 

concentration of r.머nfall. For water supply 
muti -purpose dams have been constructed 
along the major river. However, rivers and 
dams has become so polluted that it is 

increasingly difficult to secure clean fresh 

water. 
The water quality of rivers and lakes is 

closely related to rainfall in Korea. It improves 

during the rainy season while it deteriorates 
during the dry season. Algae blooms or red 
tides break out in major dams during the lower 
water period of May and ]une. Figure 3 

illustrates the relation between water quality 

and rainfall in the Daechung Dam, one of the 
largest 따tificial lakes in Korea. The level of 
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merge into the Han at the Paldang Dam, which 

lies 8km to the east of Seoul. The Han River 
flows through Seoul into the Yellow Sea. 

The water quality along the upper reaches of 

the Pukhan River is the best in Korea. 
However, it declines with time: chlorophyll-a 

and total phosphates concentrations have 

increased since the mid-1980 ’s. Red tide breaks 

out every late spring to early surnmer in the 

Soyang and Euiam D하ns. 

There are mining activities in the upper 
basin of the Namhan River. Some reaches are 
fishless owing to acidic mine drainage. The 
Chungju Dam, standing halfway down the 

River, is so rich in total phosphates that its 
concentration has exceeded the criteria of 
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Figure 3. Monthly mean water level and BOD in the Daechung Dam(KRIHS, 1988). 
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eutrophication. 
The Paldang Dam is the immediate source of 

domestic water supply for the 17 million 

residents of the GSA. Water quality varies 

across the dam. Relatively good quality is 

found in localities into which the Pukhan and 

the Namhan flow, while worse quality is 
around the lacality where a tributary carrying 
industrial waste water joins. The dam became 
pol1uted overal1 with domestic sewage and 
waste water from livestock farming. The 
numbers of cattle and pigs raised in the 

Paldang basin amount to 70 thousand and 130 
thousand respectively, whose contamination 

effects are evaluated to be equivalent to that of 

1.3 million people. Significant amount of the 

waste water flows into the dam without proper 

treatment. 
The Han River below the Paldang is 

seriously p이luted with domestic and industrial 

eff1uents and the pollution level increases down 
the river. Some 10 tributaries flow through 
GSA into the lower Han. Most of their water 

is so seriously contaminated that it can not be 
utilized for any purpose without treatment. 

Their BOD levels are 97.8ppm for the upper 
Anyangchon, 82.6ppm for the lower 
Anyangchon, 38ppm for the Tanchon, and 
36.9ppm for the Jungryangchon, to name but a 
few. In these tributaries are found heavy 
minerals and toxic chemicals such as lead, 
arsenic, caψnium， copper, cyanide, and so forth 
(Ministry of Environment, 1992). To make 

matters worse, the facilities of sewage 
treatment are poorly provided: only 30% of 

waste water is treated. 

]oumal of Geography 22(1993. 8) 

balance. Dense urbanization has caused a 
reduction of vegetation cover as well as the 
depletion of biodiversity. The number of floral 

species in the forests of Piwon and Namsan 

Park, which are completely surrounded by 

urban expansion and located at the heart of 

Seoul, is no more than 50% of that in the 
Kwangnung forests , which are relatively well 

conserved and located 35km northeast to Seoul. 

The composion of vascular plants in Namsan 

Park had been surveyed over time: 95 families 

and 473 species were observed in 1948, 85 
families and 550 species in 1986, and 97 
families and 476 species in 1987 (Lee, 1987). 

These studies were conducted by different 

botanists so it is difficult to compare them 

with each other. However, these studies 
revealed significant changes in floristic 
composition. Some 107 species(22.6%) from the 

1948 list were not identified in 1987. Most of 
lost species were native including wetland and 
aquatic plants. Species newly added were the 

alien or introduced through gardening. In 1987 

survey the secondary species amounted to 

15.3%: some 34 species were alien and 39 
species for gardening or other than native. 

Urban woodlands or green space are split 

into fragments or "islands" owing to urban 
expansion. The fragmented woodlands are 
isolated from the forests of the hinterland so 
that animals of medium or larger size are 
driven out of the urban area. With 
fragmentation of habitats and interception of 
passageways, genetic diversity of population 

has declined significantly. On the other side, 

there is a sharp increase in the density of 

animals resistant to or suitable for the urban 

environments such as, sewer rats, cockroachs, 
V. ECOLOGICAL DISTURBANCE crows, magpies, wood pigeons, sparrows, and 

so forth. However, these animals do not make 
The ecosystem in the GSA has been out of any contribution to species diversity. 
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The change in bird species composion over 

time also examplifies the effects of urbanization 
on faunas. In Namsan Park some 61 species of 
birds were observed during the period of 1978 
to 1986: 51 species between 1978 and 1980, 36 
species in 1980, 45 species in 1981, 27 species 
in 1982, and 28 species between 1985 and 1986 
(Woo et al, 1987). Half the number of s야cles 

had disappeared for 9 years. Of 28 species 

obseπed in 1985 and 1986, 14 species were of 
residents, 9 species of summer visitors, 1 
species of winter visitor, and 4 species of 
passage migrants. This composition is out of 
balance in comparison with that of the stable 
avifauna. The "single species" of bird in winter 
reflected serious air p이lution. The Kingfisher, 
which feeds on fish, was not obseπed either, 
due to serious level of water pollution. 

Aquatic insect fauna in the Han River also 
indicates drastic changes in aquatic ecosystem. 
Aquatic insects sentively respond to water 
quality and form the foundation of the 
foodweb. Some 41 families and 133 species are 
found over the length of the Han River: 105 
species in the Namhan River, 92 species in the 
pu뼈an River, and 63 species in the lower Han 
below the Paldang Dam (Y oon, 1984). 

Dragon flies have disappeared in the 
tributaries flowing through the GSA, since 
streams were seriously p이luted and culverted. 
With excessive nutrients and depletion of 
dissolved oxygen, most reaches were fishless 

and dominated by flies, mosquitos, and 

tubificids. 
As with aquatic insect fauna, freshwater fish 

fauna was seriously damaged. The habitats 
were destructed through dr어ging ， 

straightening, and eliminating wetlands of the 
floodplains. Drastic changes in species 
composition have been observed in the reaches 
immediately below the Paldang. Between 1968 
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and 1972 a total of 27 species of fish was 
captured, but the total species list fell to 17 
species in 1980 (Jeon, 1984; Jeon, 1991). Most 
of species left out in the 1980 list were 
vulnerable to water pollution. 

VI. SOLID W ASTE 

As with air pollution, the solid waste 

problem surfaced with urbanization. Since 

almost complete recycling was practiced until 

the 1900s, there was no need to treat solid 

wastes. Food wastes were fed to livestock: 
ashes and night soils were utilized for 
fertilizing farm land. Korean ethics prohibited 
waste dumping along the riverside or improper 

sites: wastes were usually regarded as 
resources. 

A non-govemmental organization, named the 

Seoul Committee, collected solid wastes mainly 
from Japanese households during the colonial 

period. The need for solid waste management 

arose only in the 1960’s, and the city 
govemment organized the Waste Disposal 
Bureau in 1962. The Bureau ’s major operation 
was with night soil. The solid waste problem 
was not a serious issue until 1960’ s. 

The amount of solid waste has increased 
rapidly during the last two decades: from 2.2 

million tonnes in 1970 to 11.7 million in 1991 

(Seoul Metropolitan Govemment, 1992). These 

amounts were equilivalent to 1.36 Kg!capita

day in 1970 and 3.00 Kg!capita-day in 1991. It 

was two to three times as much as those in 
Tokyo(1 .8 Kg) , New York(1 .3 Kg), or European 

countries (O.3 Kg). The solid waste generation 

in Seoul reached the world ’ s top in terms of 
per capita. The city spent 73 billion won to 

dispose 11 million tonnes of waste in 1989. 



Table 2. Amount of solid waste generated in 
Seou l. 1970-1991 

Year Population 
Waste Generate Waste 
(ton/year) (Kg!capita-day) 

1970 4502320 2239175 1.36 
1975 6164288 2990080 1.32 

1980 8107503 7439430 2.51 

1985 941앉꺼D21 8561385 2.46 
1990 10612577 1111()()()() 2.86 

1991 10648360 11672000 3.00 
Source: Seoul Metropolitan Govemment, 1992. 

As with S02 levels, the amount of wastes 
varies with the season: minimum in summer 
and maximum in winter. Waste generated in 
the winter overweigh those in summer by 1.5 
to 2 times. Anthracite briquette are heavily 
consumed as temperatures drop. Pickling 
cabbage and radish also produces lots of 
vegetable waste in the winter. On average 

anthracite briquette ashes and food waste 
account for 44 and 26%, respectively, of the 
tota1 waste: w비le paper waste occupies 14% 
and rubber and plastic 6%. The composition of 
waste varies also with the season: anthracite 
briquette ashes range from 10% in summer to 
70% in winter: food waste from 17% in winter 
to 45% in summer. 

Integrated solutions for the solid waste 
problems should be focused on reducing the 
amount of solid waste, finding efficient way of 
collection and disposal methods, and securing 
the final disposal site. Currently, the city 
govemment faces a difficult problem siting 
waste disposal facilities, since the so-called 
NIMBY (Not In My Back Yard) syndrome has 
become widespread in these years. The 
govemment has tried to improve open-space 

transfer station and to construct advanced 
transfer buildings. This project, however, failed 
because of strong protests from residents. At 
the root of the problem is the public ’s distrust 
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of govemment officials. 
Locating landfill sites has been even more 

difficult. The city barely obtained huge 
reclaimed land in the West Coast for a landfill 
in coalition with Inchon City and the Kyong-gi 

Province. The new landfill site had been 
criticized because of its vulnerability to soil 

and groundwater contamination. 
U nder these circumstances, the city 

govemment laid a plan to construct 

incineration plants with capacities of 16,500 
ton/day by 1999: currently, several plants are 
under construction. According to this plan most 
of the garbage generated in Seoul would be 
incinerated. However, the residents organized to 
protest the construction. These grassroots 
organizations gathered information that support 
arguements against the goverment position. 
Major aspects subject to criticism were that 
the conditions of location were not met, 
investment was absurdly limited, and, above 
all, resource shortages would be aggravated. 
Environmentalists groups suggested recycling 
instead. 

Recycling is highly desirable. However, the 
recovery rate dwindles; the waste recovery 
business is not profitable in Korea. Currently, 

numerous citizens organizations are involved in 
recycling programs. Sufficient economic 
incentives for recycle business should be 
provided, which is a single element of a larger 
integrated approach (Kim and Jeon, 1989). 

Vll. INSTlTUTIONAL AND PUBLIC 

RESPONSES 

The first environmental statute in Korea was 
the Pollution Prevention Act enacted in 1963, 

when the Comprehensive National Land 
Development Planning Law was enacted. It was 
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only one year after commencing implementation 

of the fírst 5 year Economic Development Plan. 
There were no environmental concems cited in 
those days. This act might appear to be ahead 

of the times. However, it had been never 
operative since its inception, because it was not 

supported by finance, manpower, technical 

know-how, and proper administrative 

orgamzatIon. 

Along with economic growth, concem over 
the environmental pollution became acute since 

the mid-1970’s and the criticism against the 
institution of regulation ascended. Under these 
circumstances the Environmenta1 Prevention 
Act was replaced by the Environmental 
Preservation Act in 1978, which was the first 

major environmental statute in Korea. The new 

Act covered more fields of environmental 
degradation in 70 따ticles while the old Act 

consisted in 26 articles: regulations on soil 

pol1ution were added, the national as well as 
regional environmenta1 quality standards were 

promulgated, environmenta1 impact statements 
were required for the government projects, 
which might cause envíronmenta1 degradation, 

and "an emission charge system" was adopted. 
Environmental policy, however, was 

recognized as the supplement to the land 
development. Environmenta1 conservation was 
still thought to be in conflict with development 
or economic growth. Environmenta1 movement 
was severely limited. On1y government
registered environmental groups, which were 
usually organized by the goverment, were 

allowed. Environmental activists were strictly 

treated: they used to be interrogated or 
sometimes pressed to resign their jobs (Kim, 

Jeon and Chang, 1991). 

The 야ople ’ s right to live in clean and 
healthy environment was guaranteed by the 

constitution adopted in 1980. In the same year 
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the Environmental Administration was 
established as a sub-cabinet agency of the 

Ministry of Public Health and Social Affairs. 

However, it was not until democratization in 
1987 that the public could voice their concems 

about environmental problems. Lots of 
environmental activist groups or non

govemmental organizations(NGOs) mushroomed 

thereafter. There were also private groups of 

diverse interests allocating their resources to 
environmental issues: consumer organizations, 

religious groups, women ’s organizations, and 
so forth. They have been the major pressure 
groups for environmental policies and have 
received a favorable reponse from the public. 
They usual1y suffer from limited finances, 

because they are maintained by the private 
donations. 

There are 떠so private groups financially 

supported by the government. Some of these 
government-registered NGOs were organized 

before the 1980’s. They are involved in 
environmental education and environmental 
campaigns such as cleaning in parks and 
streets. They usually support govemmental 
policies and conduct research projects 
sponsored by the govemment. 

As environmental deterioration was exposed 
and pubíc awareness increased, environmenta1 

policies came under severe criticism. In 1990 
the Environmenta1 Administration was elevated 
to a cabinet level agency, the Ministry of 

Environment and the Environmental 
Preservation Act was replaced by the system 
of plur，떠 environmenta1 statutes. The system 

consists of 9 Acts: some of them concem 

coordination between govemmental agencies, 

some deal with disputes, and some seperately 

regulate categories of environmental pollution, 

such as water pollution, air pollution, etc. The 
task ahead is to implement the laws, the 



effective promulgation of various environmental 
policies under the laws, and the development of 
regulation with social as well as economic 
changes (Ministry of Environment, 1991). 

The effectiveness of the laws and policies 

depends heavily on the availability of finance, 
man-power, technical knowledges, and etc. The 

shortage of these resources has been severely 

limited in environmental affais. The 

government’ s budgetary allocation is far less 
than the necessary: it accounts for only 0.3% 
of the total govemment budget. It has, 

however, increased steadily from less than 38 

million dollars in 1982 to 620 million in 1991. 

Appropriate environmental policies were 

launched in the late 1980’s, but there is much 
room for improvement. The most frequently 

cited deficiency is the unreliability of 
Environmenta1 Impact Statement (Assessment). 

Most of the statements are virtually useless, 

because they are written in a rough and ready 

way. In addition, most of the measures 
suggested in the statements have not been 

adopted. 
In general, the regulating system lacks 

flexibility. Current practice of the effluent 
charge system is a good example. This system 

is widely used as a legal sanction for 
environmenta1 degradation. However, it is 
applied to only a minority, because it is a kind 
of penalty. The system does not regulate the 
total amount of effluents, but it is possible to 
avoid the law through illegal dilution; there is 
no systematic emission inventory of the 
sources of pollution. 

VIII. CONCLUSION 

Korea has experienced rapid environmental 
deterioration with urbanization and 
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industrialization during the last 30 years. The 
Capital Region, particularly Seoul, is most 
typical of this phenomenon. Terrestrial as well 

as aquatic ecosystems are out of balance and 
the bio-diversity is considerably depleted. 

Environmental pollution in Seoul is so serious 

that urgent remedial actions are required. 

Environmental perception has also changed 

drastically. Traditionally, the earth was 

regarded as the mother of all life. 
Environmental ethics were so strict that 

environmental offenders were severely 

punished. However, these ethics were shaken 
with ]apanese invasion and the Korean Civil 
War. The traditional value system was 

replaced by Westem rationalism. 

Along with increasing public awareness of 

the environmental quality and intemational 

pressure for ecological conservation, the 

govemment has made an effort to meet the 

changed circumstances. The budgetary 

allocation for environmental affais has 
increased steadily. Since democratization in 
1987, environmental activist groups have been 

given freedom to express their concems and 

public participation has become institutionalized. 

Environmental policies have been in effect 

for only a short period of time. Therefore, there 
is much room for improvement: efficient and 
flexible regulation systems geared to social and 
economic changes are urgent; public 
participation in the process of decision-making 
should be encouraged; and above all, financial 
resources to implement these policies should be 

secured. 
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서울 대도시권의 환경문제 

유 근 배 

서울대학교 사회과학대학 지리학과 교수 

요약문 

서울은 지난 40년동안 급속한 도시화와 인구성장을 겪으면서 많은 문제를 노정시키게 되었다. 이 

가운데 환경문제는 미비된 도시하부구조와 도시계획， 비민주적 제도와 정치， 과학기술과 재원의 부족， 

사회도덕의 저하 동 여러가지 요인이 복합되어 나타난 문제라고 할 수 있다. 이 글에서는 환경의식의 

변화， 대기와 수질의 오염， 생태계의 훼손， 쓰레기 문제， 그리고 환경제도를 살펴보았다. 

1910년대까지 땅 또는 자연은 신비로운 것으로 간주되었고， 엄격한 환경윤리가 통용되었다. 일제의 

침략으로 전통적 환경윤리는 단절되고， 서구의 합리주의적 가치관과 환경관이 보편화되었다. 

1960년대부터 시작된 산업화로 대기와 하천이 크게 오염되었다. 서울의 대기는 이산화황과 총부유 

분진의 항목에서 세계보건기구의 기준을 2배이상 초과하고 일산화탄소， 질산화물， 오존 등의 항목에 

서도 오염이 심각하다. 산업시설의 에전으로 서울의 대기는 1980년이후 개선되고 있으나， 인천과 경 

기도의 도시들은 산업화와 인구증가로 대기의 질이 급속히 악화되었다. 강수의 계절적 편중으로 한강 

은 갈수기에 심한 부영양화를 겪고 있다. 생활폐수와 산업폐수의 처리율이 낮기 때문에 하류로 갈수 

록 수질오염이 심하다. 서울 대도시권을 흐르는 한강의 지류는 극심한 오염으로 말미암아 처리하지 

않고는 아무런 용도에도 사용할 수 없다. 

녹지의 감소와 녹지의 파편화로 생물의 서식처가 훼손되어 생물종다양성이 크게 감소되었다. 대기 

오염과 수질오염으로 새의 종류가 격감하고 중형이상의 동물은 대부분 사라졌다. 서울 대도시권을 흘 

러 한강에 유입하는 지류에서는 하천복개와 오염으로 물고기가 없어진 곳이나 파리나 모기붙이류와 

환형동물이 우점종을 이루는 곳이 많다. 한강에서는 물고기의 수와 함께 종류도 크게 줄었다. 

서울의 일인당 쓰레기 발생량은 세계 최고수준이다. 1980년에 2 Kg , 1991 1견에는 3 Kg을 돌파했다. 

생활수준의 상승으로 늘어나는 쓰레기와 함께 NYMBY현상 그리고 민주화의 진전이 복합적으로 작용 

하여 쓰레기 문제는 서울 대도시권의 최우선적인 현안이 되었다. 

최초의 환경법은 1963년의 공해방지법이었으나 이를 뒷받침할 조직과 예산 인력의 미비로 폐기될 

때까지 이 법은 단한번도 실행된 바가 없었다. 사회와 경제의 변화， 환경파괴의 증가로 1978년 환경 

보전법이 발효되었다. 환경기준이 공포되고 환경에 영향을 주는 정부의 사업에는 환경영향평가가 의 

무화되었다. 그러나， 환경보전과 경제성장은 갈등의 관계로 인식되었고， 환경보전을 단지 성장의 보완 

적 차원에서 다루었다. 1980년 헌법에 환경권이 명기되고， 1987년 민주화로 환경운동이 합법적으로 

인정되면서 환경정책이 본격화되었다. 환경정책은 아직 일천하기 때문에 개선의 여지가 많이 남아있 

다. 특히 환경규제가 경직되어 있고 비효율적인 요소가 많다. 환경영향평가는 졸속하게 작성될 뿐아 

니라 환경보전을 위한 보완요구나 사후관리가 무시되어 오히려 역작용을 일으킨다는 비판이 크다. 

主要語: 서울 대도시권， 환경윤리， 대기오염， 수질오염， 생태계 훼손， 쓰레기문제， 환경정책. 
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