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SUMMARY

A two-week ilnvestigation of tiie impacts on human

acalth, related to environnmeatel changes, following rapid

ey

urbanization of Scoul, Korca, was carrviced out under tho

ausplces o Smithscenian Institution.
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Tie principle threcats to health developing cut of
urvanization, were founa to be accildental injury andl
tuberculosis. Accigents are duc to indugtry and guto-
moviles, wihlle tuberculosis increascs wiih crowding and
unsanitevy conditions. Increasing deaths duc to heart
disease are propably attrivutable to urban stress,
exasceroated by cnronic and acute carvonnonsxide poisoning.
A markad increase in respiratory illness is related to
worsening levels of air pollution. |

Enteric disease is an important cause of loss of
human productivity in Seoul. Crowding, use of night soil
on crops, lack of waste water and sewage disposal systens,
inadequate water supply, and geaerally unsanitary condi-
tions, combine to create a situation wiere 30% of Seoul

ite. 1% of

]

residents harvor some form of intestinal para
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city residents carry typhoid and aboﬁt 0.7% haroor shigella.
The national dish Kimchi is one of the principle vehicles
for sprecad of intestinal parasites.
Alr pollution levols in the city ere Incrossing oud
1.

are ¢.coody far in excess ¢f Ievels considerzd dangeTous
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sccount for 80, and CU, while stomotive vehicles yileld neov
of the NO» and wdd a significant increment to (0. The in-
creasing incidence 6f respiratory infections, CHTLILC NOli-
infectious puinonary discasc, aind probuvly an increnzing
moroidity duc to isciemic discasc of the cercbrovasculor
system and neart, are probaebly closely related to the
worsening air pollution. Tac writer found cvidsnce
suggesting that chronic low level carbonmonoxids noilsoning
is an important and virtually overlooked hcalth problem in
Seoul. ‘

Water poliution is a serious problem in Seoul. No
waste water disposal or sewage treatment system 1s in
cperation. The water distribution system is inadcquate,
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and probaoly still suffers p
in some areas. Hany slum dwellers rely on shallow wells,
almost 1003 of which are seriously contaminated. Fallure
to treat hospital wastes tarcatens to compound the problens
of transmission and treatment of infectious disease. Raw
sewace is often used to fertilize crops. Night soil
collection and treatment systems are grossly inadequate.
Little is known about water pcllution by industrial wastes
at tnis gime.

Syphilis and provbably other vencreal discases are
gredually spreading through the city population, a usual
phenonienoa accémpanying urbanization. Incomplete data
indicate an increasce in emotional illness but prerndly not

out of proportion to the ponulatinu-incuriasc. Aleahnlism,



indleency, rape and acnicide appear to be increasing nore

by Jecades of destructive war,  The division of the nation

and water rTesources ol the Nevin frcea the traditionally
rarion ccenomy of the South.  Industrizlization and forced
rz©t urbanizacion aré not oniy rapldly degrading the

internal cnvironment of the c¢liy, but much of tne country-

»

side is buing redesicned to support the industrial movement.
irriocztion and canal
systems created end novine siove lines are extended. Losses
in gestnetic values, gradual disappecarance of amenity

living and accelerating change in culture and traditiowns,

mey well tnrcaten precious and fragile concepts and values

'"..n

which have pormitted the people to cndure generations of
travail.

Proposed approaches toward solution of existing
problems in Seoul, which it is hoped will have some rele-
vance for cities in other developing nations, arc as
follows.

1. Develdpment of monitoring systems for all resources,
rencwatle and noan-renewadle.

2 Development of a readily accessible data base, which
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refleC~D all DATLTNIICTS L2Cas5saTy 10T a full vnizr
stendlns of the envirenrontal sITuniion.

3. Improvod communicaztions batween foderzl and local
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4. Improved nanpowev training end research procrans in
the ares of envivonmental studics,

5. Street wia roud irunprovenent prograns, along witih in-
proved mass cransport systems aiad excliusion of private

vehicles from highly ccongested and pelluted areas.,
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Vigorous enforcenent of tralific laws.
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6. Gradual developrnent of a water carrlage sewose sysTon,

and systems to allow salfe use of night soll, apnpear to
be the best intermediate strategics for handling human
waste,

-

Improvencint of the water distrivutlon systen aad a
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careful analysis of tine possibility of supplyiag the
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city's water treatmeéent plaonts by esquaduct.

ful »nlanning for land use including develosment of
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legislation encourasing locetlon ol industry in arees

niarn., Creation of
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where taey are least 1likely to ¢
open space by relocation of substandard dwellings,
and close-in farning, should be encouraged oy
legislation.

9. The tuberculosis detecticn and treatment progran needs

strenathening., Provision of thess scrvices without
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11.

14.

AMternatives to Ondot heating, aed/or meosures to
provent OO leakagpe, especioally in citics, must be
{found,

Industrial health and safety, public heclth and

sanitation, and building coastruction for five und
safety, siould be submitted to carciul analysis,

slation zand vigorous cnforcencit.
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Means must be found to discourage the uncontrolled
immigration from the rural arcas. Carcful atteantion
to redressing cconomic and social infrastructurc

deficicncies in order to improve the farmers' lot

(7]

are neces

0

ary.

Improved distribution of health care is an important
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aspect of social infrastructurs develor
ation should ove given to creating an intermedlate
level of medical practitioner.

Overall dampening of populztion growth.is a continuing
necessity, but is a comsideration beyond the scope of

this report.
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Tne exact population of Sccoul is unkuown but 1n-

creasing renidly, reacnling approximately six niilion in

iy71. Tac nationcl decision to push lndustriszlization is
largely responsible for uesan nmigration, since industriali-

zation requires citics as centers for communication, baniing
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and entrepreneur type activitlies, laovor pooals (s

for lavor intensive industry), transportatiocn, ctc.  Tae

populaticn of Sc¢oul 1s increasing about 10% per annun, and

Souti Xor€a 1S oK © 1y populated
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countrics in the world and the average annual income 1s

resulted 1n
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about $200. Concentration on lndustry

the nation does
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relative necglect of
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not produce its own food requiremeat. The rural popula-
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tion is ooti pulled toward tag city in nope cof
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standard of livinz, and pushed out of the countrysi ¥
the neclect of tine goveriment to invest suostantially in

ucture of tace rural environneat., Only
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fae data vase is enltienmely poeor but fuproviag rJrodually,

It must ve wupunasized that, oo tac averase, only 5% o
{

Aty 4. o maa .- -, 1 1 e e 1
deatns in Xevea are renoried at all. Loall <deatas ronortod

as nigh &s Y35.145 of deaths arc reporicae by laynen. For

Beering the poor data base in mind, it zppears that

the crude dea*h rate in the country is improving slowly,
¢.g. from 14.3 per thouszcad in 1951-55 to 11.89 per
thousend 1n 1967, The proportion of deatihs due to senilicy

- 0

953 to 32.6% in 1987},

y—it

1s incressing sleowly (26% in
reflecting an increasing 1ife expectaicy 1 the country.
From 1953 to 1906 there has been a striking Jecrease in
wifant (age less than one year) mortality. In 1938 avout
200 out of caci 1,000 ¢hildren under age one yvar expired,
while in 1vo0 this figure had fallen to about 2 out of
1,000,

Tne reduction in neonatal mortality is the most im-

v,

portant contrioution to increased life cxpectancy. Tai

trend rouzilly parallels the worlcd-wide reduction in iafant
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nertalirty during this ti perigd, wevertisless in 1970
-eRoaverage Jloo expectancy Za Scuia Noweo wos only 06
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cotses of doetn onationzlly,

rasialng ist wia Jnd ovespectivelv.  Inorecount yenrs discascs
aTiec st T vhe conoral novvous sysoon and caincer noave vison

to Sve and wla ploce,  As AR morv Aslun couitiles, hoort
discese rands low aimonl tTae lecding coauscs of coath.  cowever,
acciauntal doots has incveased in frcguenc; as mlghv oe
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It 1s espaecially Zuocerestins tiiet tine national

rate Juc to tuborculosls cecycascd caly sluin

to 1970, and nrost of the decrease was scen in chitldren under

o

fiftceen., Whilce facilitices for detecting tuueryculosis hav
imnycoved slowly, tne phurnacolonic tredcnciie vl LULCTCULIOHLS

nas improved dramaticelly . Nevertaeless the most luporiant
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factor in tie inprovenent of the tubegrculesis pilcture is th
official practice of Immunizing all knowi children under
five years of age with BCG vaccine, (Ref. 2)

A survey of 05,000 XNoreauns living in Japan made in

major causes of death, winile during
tuberculosis ranked 3rd umong tnae lcading causes cf deatn

in Korza. More will be said later in this rcport concerning

the tuderculosis prodlem. Whilc reporting 1s incomplete,
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waille the years of reporting and verminolowy differ
siiahtly, it is evident that the princlpie risl te iifc of
Mmoving inco i andustrialized, urvanized setting, i death

LY accident,

CROWDING ANy TRANSMIS:
CO"L\fp\'L

Increascd density of populotion resulte in o pivher

visk of contraction of airvorn communicaeble diszases. This

2

50

o

Cause e transnission distance is reduced, leoding to
increzsaed chance that discasc-ccarine particles will SUrvive

fected

o}

long cnougn to infect others, and encounters witn 1
persons are nore frequent. Seoul, a city of approximately

013 squarce kilometers and pearin g approximetely six million

people, is ciuc of tue most densely populated citics in the

o

Armong the serious airborn communicable discases,
tuberculosis is, par eéXcellence, illustrative of tie inm-

portaice of crowding. The Ministry of Health and Social

Welfare reports a total overall increase in tubcerculosis
in tne nation, among non-5i0 vaccinated persons from 59.75%
in 1965 to 64.8% in 1970. On the other nand the reduced

incidence in children under 15 ycars of age is shown in the

following table.
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cre distribuved under the fleor of the living Tooms ond
Jipally un g stack on the silde of wheo home.  ruuwl iIn tne
countryysida Is usunlly wood, BUT in ourson areas 1s usually
s odlarge, fowmed and fluted, origuetts, consisting of
sowdsred anuthraclts CooL minow witia cloy.  Thoe vast najorat

IR N A P T R [PUR P B 4 e
ol nomes in Svoul usz this floor ncating systen, and 1t ig

used in modern low-r. U ohousing developnznt:s, to ncut tiwe
iadividuel dwelling unic,  wwelling uniis in tae civy are
wove tigatly constructed than in the countryside, and arg
of ccurse wuore craowded., Very vpocpably, this heating systor

144}
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contribuces To the spread of tuserculosis in Iamlliss

pou)

adequate icating is obtained conly by reducsu ventilation 1
tne home. It has been adequutcly demonstrated tiat the

| i is transmitted throuzh the air and can
survive suspended in warm aly Lfor woTe Thnan o un
t is of particular interest that tuverculos.s 1s slightly

less preveslent in the countryside where crowding is less

v

severe and poorly constructed homes provide better ventilation.

w

Alrborn &ntoric Discase
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the* crowding may contrivute to the transmission of
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CROVDING AND URANSM i OF WATERLORLE
AND FO0U w0k DIShasns

As 15 tac cuse 1n alrberne diseases, the reduction of

+

trans..ission distance and the increascd nunocr of CILCTURTETS

ave luporcant ospects of creowdiasg in water cnd food borae
opsvoxinctely 10 of apparcatly
healzay persons in Scoul wers found to ce wy-hoid carricrs,
yroximetely L7% were shigella carricrs.  (Ref.o0) In
anotner wrecent study a very high prevoelence of infostinal

Aeenc S e e 3s e A Ay~
rarasices were found in Koree (Ref.7). Pravalence rates are

siiown in Table No. 4.

TABLE No. 4

1970 1970 104y

Averagce of Scoul Sconil
; . ; X
All Areas % B 5

Positive for one or nore ilielminths 75.1 75.9 s,

HELMINTLHS Ascaris ' 46.0 34.0 S1.4

Trichostrongylus 7.0 5.9 35.3

73]

Clonorcitis sinensis 12,1 2.5 5.4

Vermicularis 1.0 2.0 - -

v

Enteroviu

liymenolepis nana 0.7 0.5V  --

. GTOLZ0ANS  Entanocoz ilistolytica 0.4

|
t
{
. S U
LiTomotoa Coli : 20.5 v 1003 KSR
. ; :
. . 1 _ | - -
Clarvaars Lumolic . 5.1 ! 5.8 St
i i i
Zaclimnn Yana ; 10.0 I 5.4 S
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THE BUILT ENVIRONMENT
One cannot visit Korea for more than a few days without

realizing that prosperity by industrialization has become the

~

goal of the pecople and their national government. The steady
and rapid migration from tihc rural arcas indicates that rural
citizens are eager to partake of the new prbsperity. Consi-
dering tne very great disparity between incomes of rural and
urban families, this eagerness is wholly understandable.

For the writer, what has happened in Scoul and other citics
in Korea 1s illustrative of what is happening everywhere in
the underdeveloped world. Seoul and Koreca have, however,
certain very special problems based on the geography and recent

“history of the nation.

The calamitous Korean War, following so quickly on the
heels of a long period of exploitation during the Japanese
occupancy of Korea, resulted in a virtually rulned countryside,
and a population living the most marginal existence. It is
not difficult to understand why environmental considerations
have been (until recently) of low priority, while the new
nation struggled to feed and care for its people. As one who
has not experienced this kind of ruin and Phoenix-like repirth
of a nation, it would be presumptuous for the writer to attempt
to guess when, before now, environmental considerations should
have become a matter of concern. It is gratifying to see that
such conceras are presently coming alive, especially in the
acadenic and governmental sectors.

The tragedy of Seoul in 1972, seems to the writer, tnat

tie push to industrialization and cconomic independence is



resulting in a built euvironment. Geographical considerations

of primary importance are that the country is politically
separated from its own wealth of natural resources (in North
Korea), and its remaining arca is nade up of 80% non-araole

land. The strategy then, has been to create an industrial

state 1n order to nourisi an impoverished citizenry. To
accomplish this tiie nation is gradually reovuilding what remained
of the rural environment to support a gigantic industrial sector.
For example, tne development of the four river basins upstrean
from Seoul will alter the face of the land aﬁd displace many
thousands of peasants. There scems to be, iﬂ this situation,

a tragedy within a tragedy - in which industrial cities attempt
to survive and grow - and in so doing, not only work further
damage on an alrecady war-ravaged countryside, but simultaneously
degrade the urban environment. This helter-skelter crcaticn

of great cities at the expense of an .ull but ruined nation could,
in blunt language, be termed parasitism. Of coursc it is easier
to talk of problems than of their solutions, Following, the
writer suggests some strategies for Seoul which it is hoped will
have some relevance for developing cities in other developing
nations, particularly those taking the road of industrialization,

which demands the vehiclc of great cities.,



SUGGLESTED STRATEGIES FOR REGIONAL DEVELOPMENT

Environmental Assessnent

First of all a thoughtful and carcful asscssment of
the general environmental situation, including evaluation
of the nation's rencwable and non-rcenewable resources,
population, culture, customs, and traditions.

Determination of Style, Range and Scope of bevelopment

With the results of the assessment of the nation's
culture and environment in hand, best directions and nost
effective strands for development should be discernable.
Economic, technological, and political considerations of
every sort should enter into these determinations. It
may well be, for instance, that careful deliberation will
yield a plan for rural or recrcational devclopment, as
being best for the region. Or perhaps an entrcpreneural
system, such as has developed in Switzerland, or a special
mix of industrialization,.fural development and @ntrepreneur-
ship as in Denmark.

Planning

When resources nave been carefully weighed and direc-
tions carefully determined, developmental planning should
be possible. The first principle of planning should bde
maximum development of resources consistent with balance
of the ecosystem, which implies the health, welfare and
viability of all components of thc system. Also, implicit
in this first principle of planning should be the under-

standing that development should work full benefits and



no hardships on the descendents, both human and nenhuman,
animate and inanirate of the system. Such understandine

I
o

can only develop out of conviction that all componentcs of
the ecosystem are interdependent., It is entirely possible
that careful planning mignt call for total preservetion of

some sectors of a region, such as an absolute proscription

of development of remaining forest lands, Contingency

planning should begin at the outset and continue indefinitely.

Data Base

Out of the foregoing a reliable data base should
develop, and the continuing input of information should be
assured by careful monitoring and reporting systems, wnich
do not neglecct any measurable phenomenon potentially
important for the viability cof the whole.

Education of the Public

The writer 1s of the conviction that an enlightened
public can effectively influence the decision process.
Ideally an informed public would be the first requirement,
since informed men of good will are indispensable tv a
protected environment. In the real world, an informed
public is all too often one of the last scecctors to be
developed in any ecosystem. Nevcrtheless, the effort to
create a thoughtful, informed and imaginative populace,

should begin early and proceed continuously.
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RECOMMENDATIONS TOR SEOUL

The proposals made in the preceding scection have less
applicability for Scoul, since this city has already developed
to such a great extent. Nevertheless, the writer urges sonc
attention be given them, where they may be relevant. The

following recommendations may be more uscful at present or in

the near future.

1. Deveclopment of monitoring systems, particularly for the

following:

a. Air'pollution (CO, SOz, NOp, lecad, etc.)

b. llan River pollution (dissolved 0,, enteric pathogens,
industrial pollutants, etc.)

c. Soil pollution (pesticide and herbicide use, fertili-
zer use, soil oxidation and run-off, ctc.)

d. Estuary pollution and fishery inventory.

Population movenment (towards the city and within the

(47

city)

f. Meteorlogical and river flow data.

2. Development of a firm reporting system for human illness
and injury. Adequate data processing equipment is essential
equipment.

3. Development of communication lines between all Seoul City
and National agencies involved with environmental and
human health concerns.

4. Strengthening of the Nationtl Institute of tlealth, committing
sufficient funds for vigorous and we¢ll-equipped laboratories
and a well-trained corp of environmental and public health

professionals, including sanitary and other engineers, air



10.

11.

pollution and water pollution ¢xperts, epldemiologists,
and geacral ecolegists, |

Perhaps a reorganization of national agencies, such as led
to the creation of the United States Environmentzl Protec-
tion Administration would be the best approach to items 3
and 4. Provisions for training manpowcer for present and
future nceds, in cooperation with the university scctor,
should be made.

oad and street improvement, including pedestrian lanes.,
Extension of sewage systems so as to reduce deposition of
numan c¢xcrement in streams, eliminate dug privies and
night soil collection as rapidly as possible,

Development of interim night soil treatment syétems adequate
to prevent transmission of enteric discase.

Serious consideration should be given to supplying the
city's water treatment plants with water carried by aque-
duct from water impoundments upriver from the city.
Protection of impounded water from pollution by sewage,
run-off from agricultural lands, and industrial wastes
should be assured.

Improved water distribution system. The system should at
all times be under sufficient pressure to prevent back-
pressure contamination, and allow assured pressure for
fire fighting cquiprent.

Consideration should be given to means of preventing
automotive traffic congestion in commercial areas where
pedestrian traffic is heaviest., Perhaps a scheme of tax

disincentives could be developed in order to reduce the
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16.

number of privace passenger vehicles in congested arcuas and
to pace the avallability of passenger vuhiclcifto correspond
with developing road aind streot Capuacitices. Motor vehicle
emission staundards should be explicitly legislated, and
rigorously enforced.
Consideration should be given to the establishment of open
Space througnout the city. As puildings arc condenned,
the resulting land space could be committed for parks -.nd
other recreation use. As close-in farming is gradually
eliminated, the land could be committed for open space.
Location of new buildings, industrial and‘commercial
establishments should be }egulated by expiicit legislation,
Industrial emission standards should be similarly estab-
lished and enforced. Tax incentives, for location of
industry away from the city, are possivble.
Premarital serologic tests for syphilis should be required
by law. Means for venereal disease detection and _.ontrol
among prostitutes and entertainers should be developed.
Serologic tests on all school children would be an imports-at
step in dectection.
Strengthening and extending tuberculosis detection and
treatment capability,

. \
Alternatives to Ondol heating method should be carefully
researched. ' This is a matter of the highest priority in
the protection of health and safety of the people. As.
an intcrmediate Strategy, improvenent of Ondol heating to
bprotect dwellings against carbon ronoxide accumulations,

may be possible.
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Legislation vearing on industrial health and safcety should
be strengthencd and rigorously enforced.

Methods for discouraging migration from rural communitics
chould be explored. Tax incentives m2y be effective, along
with improvement of income and living conditions in rural
areas.

The population plaaning program (already yielding good
results) should be strengthened, especlally in rural arcas.
Systems of automotive traffic control should be strengthened,
Stronger ouilding codes, especially with respect to fire
safety, should be developed and rigorously enforced,
building operation and maintenance should be subject to
rigorous monitoring and enforcement.

Sanitary codes and licensure requirements for restaurants,
markets and food processing plants should be developed,

and inspection procedures adequate to insure safety should
be strengthened. Measurés to eliminate unlicensed food
vendors should be taken.

Development of systems for cquitable distribution of health
care throughout the city and the nation should be pursued,
along with strengthening public health and preventive
medicine facilities. Perhaps the'ﬁost practical 5trategy

for improvement of health care would be the development

of a corp of intermediate health care professionals.
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VISITS, TOURS AND INSPLCTIONS

Tour along ilan River to view sc¢wage outfalls, water
trecatment plant intakes.

Trip to countryside village, Duk Chon, iiwacheon Yrovince,
Vicwed scveral dams on ilan River and trivutarics. The
largest dam in Korea was built by Japanese in 19Y3(0's (tivacnhcon
Dam) and displaced 60,000 pcople. A large multipurpose dam
under construction, Soyang River, will displace 70,000 (circa).
Also viewed Chumpyung Dam on iian River.

Trip to Inchon to sce industrial corridor, fishing
industry and potential for development. (Water supply comes
from Seoul.)

Visit to Korean National Institute of Public iiealth.

Accompanied night soil collection truck, observing
Collection from privies and delivery to orchard. Also
inspected one of large night soil repositories from whence
soil is bagged and sold to farmers.

Tours of retail produce markets (meat, fish, vegetables
and other food items).



