1

2

Soope of Technology for Urban Environmental Problemsin Osakaand Kathmandu*

Introduction

In 1960s, indudrid dities in Jgpan experienced worst
avironmetd problems Snce the City of Oska was
developed and progpered as the commercid hub of the West
Japen from Méiji era, it was the most serioudy affected city- in
paticular by ar pallution. But before it was too late, the dity
adminigration designed mesaures based on stientific methods
and obtained support from the generd public, media, aswel as
the busness groups The dory of Oska in overcoming
environmentd problems can be guidance to emerging Adan
dties, such as the Kathmandu Valey of Nepd which is
expariencding serious form of pollution, Smilar to the 1960s
soenario of Osska

Osakaand Kathmandu

The City of Osskaisthe third largest city of Jgpan with
population of about 2.6 millions in 2000 It is located a the
center of the second higgest economic region- the Kinki region
(Fgure-1). The City extends into the Osska Plain, and its west
Sde faces Osska Bay. It covers about 220 square kilometers
Higoricdly, soil and sand sediment from the Yodo River or
Yodogawaformed the Osska Plain.
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L ocation of Osaka City

The Kathmandu Valey is the politicd hub of Nepd
(Figure-2). It covers an area.of about 667 s, knt. The Vdley is
bowl shaped with rivers draining towards the center of the basin.
There are currently five municipdities, induding the capitd ity
of Kathmandu, and severd villages The populaion of the
Vdley in 2001 was about 1.6 millions’. It covers only 0.45%
areaof Nepd but holds dmost 7% of the total population of the
country. The population growth rate of the Valey from 1991 to
2001 was 4 % per annum againg the nationd growth of 2.24 %.
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Figure2  Location of theKathmandu Valley

The Kahmandu Valey is not an adminidrative unit like
Oska, but it isfast deve oping into alarge combined settlement.
It is predicted thet the Vley will be developed in alarge urban
areain near future. In tarms of areq, it is 3.3 times larger then
Osaka But, Oszka exceads the Kathmandu Valey in population
by more than one million. As aresult, the populaion density of
Osakaisdmod 5 timesmorethen that of the Kathmandu Vlley.



3. Complexitiesof Osaka'sProblems

The pollution problems of Osaka were the outcome of
the pogt-war economic revitdization and economic growth after
the World Wear 11 (1939-1945).

Urban infrestructures such as sawage treament plants
with activeted dudge method and incineration fedilities were
dreedy devdoped in the prewar peiod. So the man
environmenta problem was ar pollution. Besdes medium and
lage factories automobile ownership, which incressed
dramdticdly in the 19705 was ds0 regponshle for the
Odteriorated date of Osska

Becaue Oska is an indudrid dity, the nature of
environmentd problems is complex and requires messures with
technologicd backup. Even the history of Oseka's fight againgt
ar pollution shows the use of both socid and technologicd
planning. The City of Osska, with the help of Osaka Prefecturd
Government, took messures for soot and amoke contral & the
early 1900s which induded socid meesures, such as public
avaeness anong indudries and ditizens, and technologicd
meeaures, such as improvement of cod combustion method,
monitoring of dug fal and research on effects of pollution on
economy”.

A mgor success of technologica measures was the use of
monitored datawhich enabled the City to caculate the degree of
eech factory’s contribution to pollution, and then meke a
persuesve and sdentific agument to the factory owners to
implement pollution control measures. A combined use of socid
and technologicd mesaures was dso caried out in the form of
encouragement to thelarge factoriesto design poll

ution control plan by themsdves and finendd and
technologicd support to amdl factories Following the messures
of pallution contrd, the concentration of dug fal decressed
steadily since the observations began in 1954, and has remained
unchanged Sncethe mid-1970s.

Fnding solutions to ewvironmentd problems is a
continuous  process. Even the sophidicated  technologicdl
meeaures seem to solve the problems as planned, but in redlity, it
is the partid solution. Some problems are not solved in totdlity,
but they are just transformed into different forms through which
the problems change their nature and degree of risk. Such
problems are generdly new and research is required for correct

diagnods So in the name of solving problems there ae
Stuations when new problems are born. The success of
technologicd meesures lies in solving the problems rather then
letting them trandformed into other unknown and possibly

dangerousforms (Figure-3).
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Figure-3 Technology and Problem Cyde

The trandformation of problems instead of total solution
can be conddared as Osakds inecapable fae snce Oszkds
geogrgphicd congraints and the scde of physcd devdopment
do nat dlow much for the City to enjoy ecologicaly and
economicaly sudaneble solutions The dependency on
technology needs continuity in the case of Osaka. This is more
vishlein the case of flood contral.

Snce Oska sts on an ancient floodplain formed by
Yodogawa and other smdler rivers it is susceptible to flooding.
In fact, in over 90% of the dity areg, Sorm water should be
discharged into the rivers and the sea by pumps® which
consumes much enagy. Furthemore, rapid urbanization hes
decreasd the amount of farmlands and vacant lots which
formerly served to retain sorm water. Thishasled to asgnificant
increese in storm wter runoff rate, causing even area equipped
with asewer sysemto flood during heavy rainfall.

Because of the combined sewer system, during rain, some
pallutants are directly discharged into rivers from pumping
dations or dorm overflow chambers together with Sorm water.
Improvement messures againg this problem indude trestment of
wet weather sawage and its Sorage. Acoordingly, sorm water
with heavy pdllutant load a the onsgt of heavy rainfdl is
temporarily stored a reservoirs, o thet after it tops raining, the
sored water will be subject to secondary trestment before
dischaging into the rivers. Such dorm water reservoirs and
infiltration facilities are advanced from of technologica messures



But the issue of cogt and sifety, in the case of disaders like
earthquakes, cannot beignored.

The issue of qudity of drinking water in recent times hes
d put technology under quesion mark. According to the
Depatment of Technology a Kyoto University, city water in
Osskaand Kyoto contains dangerous substances”. Although both
dtiesusethe Y odogawa as their water resource and purify weter
by same means, Osaka has higher levd of pollutants than Kyoto.
People in Osaka drink water which has been dreedy used and
excreted saven times by peoplein Kyoto. It ismore dangerousto
use water a the lower ddta because of the inflow of polluted
waer from the upper sreem. Furthermore, despite use of
sophidticated technology, pollutants exigt in the city water of big
dties, like Oska For indance MX (mutagen X), a deedly
cancer-causing agent, has been detected in the dity water of
Osska and Tokyo’. It is to be questioned whether presence of
such pallutants is because of the failure of trestment mechaniam
or the by-product of trestment procedureitsdf.

Becaue of rgoid devdopment and  urbanization,
environmentd problemsin big ditieslike Osskahave becometoo
complicated to be managed by smple, naturd messures. For
ingance, the rise in built-up area of the city and subseguent
decresse in green goaces have causad the dity temperature to rise
Large consumption of energy hes dready become an inseparable
pat of urban life Future plans may indude meesures like
cregting rooftop green spaces to fight againg warming. But such
solutions are just mechanicd solutions; and will not be able to
sidy natureés reaction to excessve human interference in
nature's settings. It isto be noticed thet despite the seriousness of
Osckatowards its environment, the use of technology infighting
agang pollution has brought mixed results in terms of sucoess
and sugtanability.

. Lessonsfor Kathmandu

Oskdss fight againgt air pollution is the most vaugble
lesson for Kathmandu which has the mogt serious problemin ar
qudity. In fact, Oscka was one of the dities sdected by United
Naions Devdopmat Progran (UNDP) for trander of
knowledgeto some Adan ditiesinduding Kathmandu.

Rapid urbanization triggered by population boom has
brought various environmentad problems in the Valey. Like

Oszka in the pad,, the main problem is ar pollution though the
Valey is not an indudrid area. Between 1980 and 1990, when
the population increesed by 44 %, the number of vehides
doubled and the number of regisered brick kilns tripled in the
same decade. The pallutant concentrations in Kathmandu often
subgantidly exceed the World Hedth Organization's Air
Qudity Guiddines (WHO AQG). The resson for the
Kathmandu Vadley to worry more abolt its air is its bowl-like
topography and generdly low wind speeds during the winter
seeson which cregte poor digperdon conditions Studies show
thet the number of foggy mornings increesed from 35-40 days
around 1970 to morethen 60 daysin 1993,

About hdlf of the population in the Vdley is exposed to a
Totd Sugpended Partides (TSP) concentration abovethe average
annud vaue of WHO AQG. It isestimated that hedlth impact of
ar pallution on Kathmandu residents causes gpproximatdy 85
pollution-reated premature deeths, 1.5 million days in which
people experience respiratory problems and 475,000 restricted
ativity daysdueto pallution-relatedillness’.

Learning from the experiences of Osaka in ar qudity
manegement, the Kathmandu Vdley can dso adopt the
sodo-technologicd meesures though because of low levd of
development, the technologica aspect is nat likely to emerge as
srongly as in the case of Osska The important lessons from
Oskaindude the use of scientific methods, such as monitoring
of ar qudity, andyss of trend and design of pollution control
mechanism. Other messures are more socid- such as reocation
of palluting indudries gtrict rules and regulaion, palluters pay
policy (PPP), finandd and technicd support to industries
technica empowerment of municipdities, and public avareness
A cooperdive sysem, such as among date, public and private
paties, is inline with the tradition of Kathmandu where socid
mohilization hes been amgor factor in its devdlopmentd efforts
Likewise, the coordination between the Osska Prefecturd
Government and Osaka City is an example of working together
for common cause which is missng in the cae of the
Kahmandu Vdley where differet line agendes and
governmenta bodieswork for the smilar goas but without no or
less coordination among themsdves Pallution due to large
factories is not very difficult to assess because of the number of
large factories in the Vdley isvary few. The main concamnisthe



growing number of unregigered brick kilns which use
low-qudity of fuds, and vehides.

Because of the geographica features of the Vdley, surface
water eedily drains out of the Valey under gravity flow. Hence
the Stuation is different from Osskawhere sorm weter hasto be
pumped off. This is an advatege for the Vdley. Likewiss
though both the quantity and qudity of drinking water are poor,
water inthe Vdley isnot the reused water asin the case of Osska
Therfore, water in the Vdley does not undergo a series of
after-use trestment, and the chances of any serious consequences
resulting from trestment shortcomingsare minimized.

. Conduson

Sncethe technologicd solutions are tend to be codtly in
terms of finandia and technical agpects, and it cannot be sad for
catanty tha the results will not be counter-productive,
Kahmandu should choose solutions which ae dmple
managesble and safe. Both sucoess and failure of Osskaprovide
vauable assstance to the future endeavors of Kathmandu. For
Osska, the main concern would be to lessen uncartanties in its
technology, and if posshle, to find out a more naturd way of
deding with problems.
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