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Foreword

This concept-paper on Cities in the Coastal Zone: Environmental Threats at Risk
has been elaborated on request by the working team for the preparation of Sida’s
Marine and Coastal Zone Initiative, an intended policy programme with plans of
action for development of tropical and sub-tropical marine and coastal areas.

The views presented are those of the author, Mr Tim Greenhow (Swedeplan,
Stockholm) and are not necessarily shared by Sida.

The working team in Stockholm, September 1997






Contents

SUITMNIATY « + v vt te e ettt et e e et e e e e e e e ettt e e e 2

T IOEOQUCHON o v ottt et ettt e e e et e e e e e e e e e e 1

1.1 Regional SCOPE ..ottt ittt 1

1.2 Some DefImtIONS .\ vttt et et ettt e 2

1.2.1 The Coastal ZOME . . .ot v ittt e et e 2

1.2.1 “Urban” COMCEPLS .+ v\ vttt ettt it e 2

1.2.3 Sustainability . ..o e 2

1.3 Functional approach . ...t 3

2 Short Background on the nature of cities ........ ... i 4

3 Description of present SItUAtION . . .. .o vttt 5

3.1 Urban impacts on coastal environmental functions ............... ... ... ... 5

3.2 Impact of the coastal environment oncities . .. ... 10

3.3 IMPHCAHONS ..ottt ettt e 12
3.4 Potential and constraints to incorporating urban issues in sustainable coastal

TESOUICE MANAZETENE . . .+« v vttt tte et n e i e 13

3.5 Application of physical planning in achieving sustainable development ......... 15

3.6 Experiences hitherto . ...... .o 17

4 CONCIUSIONS &+ v v vttt ettt ettt et e e e 19






Cities in the Coastal Zone
Environmental Threats at Risk

Summary

The sub-title of this paper seeks to draw attention to a basic irony in the urbanisation of the coastal zone.
The paper describes briefly some of the threats and impacts cities have on the coastal environment. It
also draws attention to the hazards that nature imposes on human settlement in these regions. Many of
these risks are exacerbated by the manner in which cities are planned, built and managed. History
presents a number of cases of coastal cities that have succumbed to natural forces, the more spectacular
ones Tyre, Pompeii, and more recently Vestmannaeyjar in Iceland. Others are frequently battered by
hurricanes and typhoons. The most famous legendary case is Atlantis, which disappeared beneath the sea
according to mythology. More significant perhaps were the cases of Persepolis and Angkor which
basically destroyed themselves by mismanagement of the natural environment on which they depended.

Urbanisation can refer to either the concentration of population in relatively small areas closely allied to
industrialisation, with the resultant concentration of wealth and “modern” lifestyles. Or it can refer to the
adoption of these lifestyles anywhere. Lifestyles that are characteristic of the well-to-do in developing
country cities are common in the rural areas of industrialized countries. One over-riding characteristic
of urban centres is that their support base is now global, with sophisticated supply lines, but their waste
disposal is almost entirely local. A special urban settlement form is the beach resort, a type that will
probably become more common as the world progresses to the leisure age.

Urban areas and urban lifestyles have severe impacts on both the abiotic environment (land, air, and
water) and on the biotic components of ecosystems in coastal areas. The paper describes in very simple
terms some of the functions of ecosystems and how urbanisation affects each of them. It points out that
urban development moves in a direction diametrically opposite to that travelled by environmental
systems, increasing change through time (dynamics) and decreasing species and environmental diversity
(variation) over space. The question is raised as to whether the concepts of urban sustainability and
sustainable coastal development are compatible.

Urban impacts on the environment have been addressed for the most part on a sectoral basis, with
concentration infrastructural improvements to sanitation and waste treatment. Insufficient work has been
done in reducing the root causes or improving the efficiency of resource utilisation.

Integrated coastal zone management has been adopted as a development theme for some years. It is now
complemented by the sustainable development ideology, and supported by an emphasis on stakeholder
participation and decentralisation. In small rural communities, and working with those directly in contact
with resources, this process is time-consuming but often successful. Its application in large metropol,
where contact with basic environmental resources is much more indirect, and where the complex of
interests if much greater, is more difficult to imagine.

Local Agenda 21 programmes are being used in middle-sized cities like Dar es Salaam and Durban, to
successfully engage the public as well as official agencies in working together, to itemize and prioritise
the problems, and then to draw up action plans. Such efforts can also be seen as an important support to
the physical planning. Planning is seen as a critical need in coastal zone management.

The paper does not make formal recommendations, but does draw some conclusions regarding trends and
needs. The trend is toward greater urbanisation, greater environmental stress, in spite of a (weaker) trend
towards greater attention to the problems. What is needed is a combination of more understanding of how
the stresses operate, greater institutional coordination together with mobilisation of non-government
groups. There needs to be short term attention to meet backlogs and remedial action and to keep up with
growing pressures. There is a further need on a medium and long term basis to tackle the serious
implications of life styles, an issue that is likely to fly in the face of other pressures encouraging greater
consumerism and freer flow of goods globally.






1.1

Introduction

This paper was commissioned by the Urban Section of INEC, Sida as a contribution to Sida’s
development of a coastal initiative. It aims to provide a broad conceptual description of urban-
environment relationships in the coastal zone. The Terms of Reference are provided in Appendix
1.

Relatively little research has been directed specifically at the total impact of urban areas on the
environment, let alone on coastal and marine environments. The majority of studies have looked
at particular sectors or resources, such as transportation or water'. The situation is changing as
researchers look at cities’ environmental footprints, in search of models for urban sustainability?.
Some international assistance agencies have also begun to initiate studies on the topic in
developing countries®. As city authorities themselves become more aware of the environmental
implications of their developments, there is a move to incorporate environmental evaluations and
impact assessments in their procedures. Some, like Durban, produce periodic State of the
Environment Reports, which try to analyse impacts in a comprehensive manner®. Durban is of
particular interest for this paper as it is a coastal city within the study region. An excerpt of the
report showing cross-sectoral and environmental linkages is attached as Appendix 2.

Many urban impacts are generalized in this paper. Many apply to cities regardless of location. At
the same time, the paper tries to draw special attention to those relationships that have particular
importance in the coastal zone. In order to give some order to the presentation, a review of basic
definitions is given, followed by general descriptions of urban characteristics and environmental
functions. A functional approach to environmental description is taken because it offers a relatively
straightforward structure within which to discuss urban-environment interactions.

Regional Scope

The geographical scope of the paper is primarily the coastal zones of eastern and southern Africa
and south east Asia, but examples may be drawn from elsewhere in the world.

The two regions differ greatly in a number of ways.

+ The geophysical configuration of the two regions are very different. The south east Asian area
covered includes a mainland with a relatively complex coastline and two major archipelagoes:
the Philippines and Indonesia. By contrast the eastern and southern African coastline is
relatively simple, with few islands offshore, most of them small. These differences give rise to
very different oceanographic characteristics. Furthermore, many of the Philippines and
Indonesian islands have active volcanoes, reminding the observer that this region is part of the
dynamic Pacific “rim of fire.”

« Population densities in the south east Asian countries treated, with the possible exception of
Cambodia, is many times higher than in the eastern and southern African region. This
automatically infer a greater pressure on the local resource base. It also provides a population
base for much greater urbanisation, both in the sense that more people are available to fill the
cities, and in the sense that the rural pressure to migrate is greater.

+ South east Asian mainland countries (China, Vietnam, Cambodia and Thailand especially) have
a longer tradition of strong political nationhood and of “urbanisation”, i.e., concentrated
settlements than the African cases. The island nations (Indonesia, Philippines and Malaysia)
are more similar in that they incorporate a much greater variety of ethnic and social groupings.

« the south east Asian nations have a much more aggressive approach to economic development,
and have greater growth rates than the African counterparts. Since economic development and
urbanisation seem to be inextricably inter-related it is not surprising to find a more rapid
urbanisation rate in the Asian nations.

» Tanzania and South Africa, if not Mozambique, have a relatively long history of wilderness
protection than is evident in south east Asia. National Parks and Reserves have served a variety
of political purposes in Africa, and population distribution has permitted the reservation of
fairly large areas of wilderness. Be that as it may, there is now a widespread acceptance of the
value of wilderness and the protection of natural habitats and ecological systems.



1.2 Some Definitions
1.2.1 The Coastal zone

The definition of coastal zone used in this paper is a relatively loose one. It is specifically not
defined in terms of a set distance landwards or seawards of the coastline - whose definition itself
is blurred by the tides. The sources of impacts on the coastal eco-systems may be hundreds of
kilometres from the coast: these are acknowledged, but are not specifically addressed. Similarly,
the marine impacts on the immediate coast may be generated by events far out to sea. These are
also noted but not given special attention.

Major river deltas present particular problems for coastal definitions. In south east Asia there a
several cases in which major cities lie on deltas some distance from the coast. These cities share
many of the environmental problems of coastal cities and are therefore included here. Examples
are Bangkok, Ho Chi Minh City and cities in the Pear] River delta of southern China. Some ocean-
going ships can travel as far up the Mekong as Phenom Phen in Cambodia, which is located at the
up-stream end of the river’s delta.

Fastern Africa has only two major deltas, that of the Rufiji River in Tanzania, and the Zambezi in
Mozambique. Neither one is heavily settled.

1.2.1 “Urban” concepts

Urbanisation can refer to at least two different concepts. It can be considered as “the geographical

- diffusion of urban values, behaviour, organisations, and institutions.”” This is a useful definition
when considering issues of lifestyle and aspirations, and physical infrastructure, in the context of
the transformation of rural and “traditional” societies in Africa and Asia, especially when
considering the growing impact of smaller “modern” settlements along the coast. In developed
countries life styles and amenities, such as piped water, electricity, tarred roads, and
telecommunications, tend to be much the same in small rural communities and cities. In
developing countries rural communities still reflect many of the resource utilisation features of
traditional societies®. An anomaly occurs in new specialised communities, such as tourist resorts
like those on Phuket, Ko Samui in Thailand, Boracay in the Philippines, Batu Feringgi in Malaysia,
and elsewhere. These settlements may be smaller in size and population than some “traditional”
settlements, but they cause many of the same type of environmental problems as large cities do,
if on a smaller scale. This is particularly so within the tourism sector where there is a constant
search for “untouched, unspoilt,” coastal frontage to exploit and market.

Another aspect is that portrayed by focussing on the urban area, as distinct from its rural
hinterland. For this purpose the urban area is “characterized by a concentration of people in a
comparatively small area, by a great diversity of related activities with a high frequency of
interaction and by a physical form showing a concentration of a variety of built-up and unbuilt
spaces.”” This definition is one that most people would concur with while having difficulty in
identifying the true boundary of the urban area.

This in turn raises the issue of cities being defined in terms of their administrative boundaries.
Such boundaries provide a spatial framework within which politicians, administrators, and
planners can delimit their efforts and responsibilities. It is a neat and tidy approach, but it can give
rise to many problems and conflicts.

1.2.3 Sustainability
Sustainability has become a catchword, which like a chameleon, changes its colours depending on

the context. It is frequently meant in terms of “environmental” sustainability, though it is
increasingly cropping up in connection with social stability, and even long term security of
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financial flows. Sustainability should differentiate itself from maintainability, through its implied
connection to life. Infrastructure is maintained, life and living systems are sustained.

In many contexts it is difficult to identify exactly what is being, or is to be, sustained. Is it the
ecosystem in its current form, is it the major functions of the ecosystem regardless of the specific
composition and balance of component species, is it the production of those components of the
ecosystem that human society uses (rather than the system as a whole), or is it a particular life style,
or even “development” itself that is to be sustained? All living systems are dynamic. If there is a
definable urban ecosystem, it is one of the most dynamic inasmuch as technological development
is constantly altering the relative usefulness (and hence value) of raw materials available to
mankind. In doing so it alters the balance between social groups, and the options open to them.
Individuals and society at large are also constantly modifying their aspirations and expectations,
their ambitions, their values, and therefore their behaviour. [In this context the concept of “demand
management” is very relevant.]

Environmental sustainability should be discussed in the context of scale. This is particularly
important when addressing urban sustainability. Villages and small towns exist within the context
of a relatively small area and are part of this more limited socio-ecological system. Large cities
form a network layer above this level, and are part of a global urban socio-economic-ecological
system. They are dependent on a wide area for their support systems, but on the immediate
environment for their waste disposal. This is one of the most crucial issues in urban sustainability.

In the context of urban development in the coastal zone sustainable urban development may be
incompatible with sustainable environmental management of the coastal ecosystems. Sustaining
large urban agglomerations like Bangkok Metropolitan Area, Metro Manila, or Djakarta, will
necessitate maintaining sophisticated transportation and communication infrastructure to permit
the global trading system that the city is now a part of. Simply to meet the existing aspirations of
current residents of the city to achieve a decent standard of living the volume of this trade and total
resource use must increase.

It is not plausible to believe that this can occur while sustaining adjacent coastal ecosystems, if by
that we mean, to keep them in some form of “natural” conditions similar to their “original” state.
(Indeed there is little, if any, “natural” environment left in Bangkok’s immediate vicinity.)

In the discussion on sustainability concepts there is one fundamental issue that most will accept
whatever other differences they may have. This is that there are environmental thresholds that must
not be crossed. To do so entails some type of natural catastrophe from which there is no return.
Angkor appears to have met this fate, Persepolis and even Rome may have been close to it. All
agree also that we do not know where these thresholds lie, nor is there any assurance that we know
how the environmental collapse would demonstrate itself.

Functional approach

Many different approaches can be taken to the subject in hand. Of these I have chosen to look at
the relationships between cities and their coastal environment in terms of their respective functions:
cities in their socio-economic functions, ecosystems in their life-support functions, and particularly
their functions in supporting human life.

This approach allows one to examine the impact that cities have on environmental life support
systems, and the impact that environmental characteristics and events have on cities. It also allows
one to look at the role that various management tools, such as physical planning, stakeholder
management, and programmes like Local Agenda 21, can play.



Short Background on the nature of cities

Humans are social animals so clustered settlements have probably always existed. Towns and larger

population centres developed around, or to provide, a number of specialized functions, individually

or together, depending on the culture and local situation:

« markets and trading functions, including storage and transhipment functions especially along
rivers and coasts;

* processing and manufacturing of natural and agricultural products, including drying, smokmg
and salting fish, tanning of hides, cloth manufacture, boat building;

« religious functions, connected sometimes with health, often with festivals and social functions;

» security and military functions; ‘

« political and administrative functions.

The specific situation both locationally and temporally would determine which of these functions
became predominant. Early empires were spawned by, and then supported, significantly sized
cities, many of which collapsed when resource supplies were depleted or supply lines were cut off.
Today’s major urban agglomerations are even more dependent on vast transportation networks, and
therefore vulnerable to their disruption. This is one of the key issues in sustainability of large cities.

As towns and cities grew wealth accumulated in them, and certain segments of the population
adopted life styles significantly different from those common in rural communities. But for the
greatest proportion of the population, life styles in terms of resource consumption were probably
not so different from their rural counterparts, only that townspeople did not produce so much of it
themselves. In this regard, towns and then cities began grow away from their resource sources. By
depending on resources from a wider region they were less affected by basic production problems
(like drought) in any one. By the same token they were less directly concerned by such issues. City
dwellers today are even more removed from the natural and agricultural sources of their
consumables, and less touched by the environmental issues of their production. This lack of
awareness and concern is an issue with regards to the need to change consumption patterns and
lifestyles for sustainable development.

Industrialisation led to an even great disparity between urban and rural community life. Cities
became the centre of manufacturing and processing. A variety of push and pull factors have since
led to a continuous process of rural-urban migration. Industrialisation introduced a whole new
dimension to urbanisation, in that it made possible new life styles, necessitated more sophisticated
infrastructure simply to supply the most basic life support needs. It also began a process of
increasingly rapid change and technological advance. Transport in particular improved in response
to provide the raw materials that urban manufacturers sought. With a new global resource basis
shipping became critical, and ports as transshipment points grew in importance.

Urban centres have their own internal dynamics. Small, usually specialized communities, such as
mining towns, may maintain a narrow economic base, and it may be directly resource related. But
growing cities have the tendency to see their internal economic base widen, with a growing
proportion of activities geared to supplying and servicing other activities within the city. Less and
less of the city’s economy is directly linked to the immediate vicinity. The city creates its own
artificial environment, The sense of dependence on a resource that must therefore be conserved
disappears, and it becomes increasingly difficult to motivate city dwellers to adopt an
“environmentally friendly” lifestyle.

Meanwhile other processes occur in rapidly urbanizing centres. Land prices rise, rural immigrants
and other poor groups cannot afford residential plots or housing rents. City governments cannot
keep pace with the demand for low income housing requirements. The poor are left to find their
own solutions either on the sidewalks or in shanty towns in undesirable areas (such as Bangkok’s
harbour area). To survive they may eventually exploit solid waste tips (as in Manila). Often the
poor are relegated to peripheral areas, far from job opportunities, basic infrastructure and social
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services. Fuel use tends to concentrate to bio-fuels, wood and charcoal, whose collection and
processing may be devastating for the local environment. Cities therefore develop very wide
disparities in living standards and life styles. Health status will vary as much. Social tensions
increase.

The impacts of urban rich and poor on the environment differ.® The wealthier segments of urban
society consume more, and produce more waste. The resources consumed may come from great
distances and their delivery and intermediate processing put additional strains on the environment.
‘Wastes on the other hand tend to be disposed of locally in quantities usually beyond the carrying
capacity of the local environment. Per capita resource use and waste production of the urban poor
is by contrast fairly low. However, local impacts may be severe in their sheer numbers, and through
the forces that cause them to settle in environmentally sensitive areas, such as steep slopes,
mangrove forests and wetlands. The lack of services, especially in waste disposal, leads to serious
degradation of the local resource base - land, and water especially.

A new type of settlement is beginning to appear. This is the recreation-based town, whose economy
is heavily dependent on transient tourists. This type of settlement will become increasingly
common as the tourism, recreation, and conference sectors grow. Coastal areas are a prime
locational target for such towns. As specialised settlements they are very narrow in their economic
base, and therefore very sensitive to changes in the quality of their environment as well as to the
comparative attractiveness of alternative cites. They are therefore susceptible to the tourist
marketing forces. Well known cases in the regions under study are parts of Phuket Island, Ko
Samui, and Pattaya in Thailand, Georgetown (Penang) in Malaysia, and Boracay in the Philippines.
There are no true equivalents on the eastern and southern African coast.

In spite of the negative features, cities generally have higher average incomes than their respective
hinterlands, they provide a better quality and range of services, whether social or economic. There
is evidence that gender equality is greater in cities than in rural societies, and birth rates are lower
in urban cenires than elsewhere.

In developing countries it is difficult to differentiate between urbanisation and development. A
growing number of researchers now see cities as the motor of economic development in third world
countries’, in spite of the many new problems rapid urbanisation brings.

Description of present situation

Urban impacts on coastal environmental functions

Coastal zones are the meeting point of the four major environmental divisions: fresh water, marine,
terrestrial and air or atmosphere. Homo sapiens is basically a terrestrial species, but with a great
dependence on water and air for survival. Human society has developed on the basis of its ability
to utilize resources and functions of all four elemental divisions. Coastal regions provide greatest
accessibility to the widest variety of resources. Other organisms also make use of this multiple
resource base, leading to a wide range and great number of specific eco-systems in coastal areas.

The environment provides a number of functions. These can be variously described. One listing
includes productive, carrier, regulatory (including purification) and information functions. In the
accompanying Table these functions are listed briefly, and beside them, the specific ways in which
urban development interferes with them.



o1 (5591 A[[e19U53) poaads puim (19mO] Aj[erauad) Apruny sAne}aI

‘(s10wr) 21nyeroduwio) ‘(210ur) uoneyrdioold ‘(s1ow A[[e1ouUad) SSAUIPNOJD
‘(ssa A[erousd) uonjerpel (1re oy Jo uorisodwos [eoTWAYO pue J9jjeul
arernonted) uonnyjod uo sjoedwr :oyewl[o (0SSW PUE) OIOIW ) JO UOTIRISIE
‘S)0BJT)IE OPRUI-UBUI O] SB [[OM SE SuI2)sAs003 0} 99ewep juonbasqns yim
‘uonnyjod e y3no1yy ‘rojemurel Jo Afenb oy Jo uonepeidep ‘uoIsuIxXo Aq
‘uonnyjod ySnoxyy Ire jo Aenb oy Jo vonepeidop

‘o1 ‘s1ojmbe [B)Se00 WO I9)eM JO UOIORIXI

oy ySnoxyy uonestuifes £q A1ijenb {108 pue 12empunoid Jo uonepeidap
speny

-01q pue [iss0] Jo uondwnsuoo £q uonnjjod ySno1y) sjejqey Jo uonepeIdap
"110S31 9} UIOLJ SOUEJSIP € J& S]e}IqRY JUI[2I0YS pue Sojweukp

yoeaq J0J $90UaNbasuod Y)Im U2jJo JUSYSLINOU YOBaq 0] pues Isn Os[e
$110S21 JSLINO [, "SIUOZ UOHEN[Ijul Ijempunold juspiodwi oq Aeur jey) seale
10 ‘S3j0BQ JOALI JO ‘S3UNP ‘SSYOLI] UIOL] U} 218 [9ARIZ pUE pues sased Auew
uf "s[er1oewr JuIp[Ing ISYo pue ouo}sowl] ‘[oArI3 ‘pues jo uondumsuod
‘saseasip jue[d pue [ewlIue Jo pea1ds oy SojelI[19e] JI0MIoU

podsue) [eqoid oy oeds 281e] © uo sjueld o1jox9 sonpoyul suonMIISU

pue spjoyasnoy earid yjoq o] ueqin o} pajdepe Ajrenonred a1e (sjer "3-2)
spewniue pue (suoadid ‘8-9) spiiq ureprao (sooeds ue913 Jo uoisiaoxd o oyids ur
‘swaysAs [ermyeu Suroedor skem[e ‘suojsAs-009 [eroads K104 Jo juowrdojoAdp
‘[eunej pue [eIO[] Y30q $310ads 01J0X9 JO UOHONpOLUL

‘(syonpoid wnajoxad

se ons $901n0sa1 Jo Hodsuen Jurmp o3e[[ids pue ‘o1ejrem ‘sassaoold
Fuumjorjnuewr wolj *3-9) S[OIWoyo ISY}0 pue ‘SISI[1}I9) pue SopidIqIay

‘sopronsad jo asn yInoxy) sjuouodiod WssA$009 JO UOTeIa)[e JO UOLONHSIP

*0)9 ‘[J1Jul [BISROD

pue pueam jo Jurfjy pue ageurep
‘S)UQUD{UBQUID JO UOIJONISUOD
‘pue] Jo uonednodo

L ]

:ySnouy) ‘swals£s009 Pue sjejiqey 2AKjonpold Jo UonINNSIP

"U0Z [ePI}-I9JUI U} JO UONESI[IIN Y] U pasijeroads

ARy womovaw ISy} "puejul woj 1se0d 9]} 0] PALLIRD SJUQWIIPIS SB [[am Se ‘Io1em

Uso1] pue SUI[Es Y30q JO asn ajewt 0} pado[aaap aaey S[durexa 10J s9A0IZUBN
"S00IN0SAI ‘011014 SE [[9M SE ‘O1j0IqE JO AJaLIBA I9pIM OY} JO 9FeIUrADE
axe) ued saroads Auewr se ‘YSiy Apre[nonted st Ay1anonpoid 9uoz [e)seoo Syj U]

“(suorgounf uoronpo.d uey) 1yjel
uonounf 421440 13pun saoe[d ‘S[EISUIU d1JOIG-UOU IY}0) SIANRALISD
pUE “Y[8Y0 ‘SI[YS S[I0 ‘SUO)SaI] :S[IdUI-01q JO Uononpold wd) 3uof .
‘uikip 1ejos Aq ‘es .
‘sjeaeid ‘sAe[o ‘spues Jo Juixiul pue FULLOS .
‘S[RISUIW
© $op1} pUE SoAEM ‘(JBUOHR)IARIT) J0JEM ‘PUIM ‘IB[OS IS[INJOIq-UOU .
‘wnajonad ‘sed ‘[e0d ‘[BOOIRYD 29 POOM S[aNJOIq
. ony .
£$21q1J ‘SUIOIpoWI
“goIe)s “S[IO ‘SuIsal ‘sekp ‘uruue "33 ‘sjonpoid Iayjo 79 S[EdIAYO .
©0}0 ‘spaal ‘yojey) ‘poom :satjddns urpfing .
MO[2q 995 :S[oNJOIq
‘s1onpoid 9[qIpa [eIO]J SULIBUI PUB 19JBMYSIY [BLISILID} .
spaiq ‘eunej [BLISILIO) .
euney QULIBW I9YJ0 pue Ysi [[2Ys Ysy
ssewiorq .
{sasn [eLOSNPUI QUIOS
19jeMm QUIfES .
‘A1jSnpul pue 90I9WWOoo ‘uonedLL ‘Uopeliues ‘SuISuLd[o ‘BUDULIP 10} o
‘1918M USSI] .
‘a71] 0] A1BSS300U $958F 1010 OPIXOIP U0GIED ‘UIFAXO
suonounf uoonpoLJ

SUOT)IUNJ [BIUAWUOIIAUD HO SBIIE weq.an Jo pedwy

JUAULUOIIATD [B1SE0I 9] JO SUOdUNy

suorjouny asayy) uo spedwy s UOHESIUBJIN PUE JUIUIUOIIAUD [BISEOI 9} JO SUOHIUN T SqE.L




-210ymasjo Ajroedes Juifires uo amssaid so1y Aew
‘soonoeid Ayanonpoid poaoidwi pue ‘sa1jio Ul JIqey UeWINY JO UONBHUIZUOD »

“S[RIQUIUI [B}9W-UOU pue
[elowW ‘syeroje SUIping ‘S[OTY [ISSOJ :S9IN0SAI [qRMAUSI-UOU JO UoKadep .
‘o111 70 A1i{enb oy uo sjoeduir Jo211p 2ABY Y30q :(S[3AS] 510U punoIdyoeq
Swste1 pue uonnjjod astou ySnomyy) Anfiqipne pue (SSUIp[Ing 2A1INYSGO
JO uononysuod pue ‘vonnjiod are ySnoxyy) ANqiqisia jo jusuieduwr .
‘seaie [RUOIIBII0DI
[eIngeu ‘syusuuoniAuD Juises]d A[jeonoyisoe JO UOHONLYSIP 10 UOHRISI[E .
‘uroyy
ss2001d 01 AJI[IQE S,JUSUIUOIIAUS 3y} SUIPIIOX $I]BI JB UIYO ‘S9FIeyosIp
puE suoissio Y3noiy; snoased pue pinbiy ‘prios ‘sajsem jo uorysodep «
¢$9]1SEM 2]B[NUINIOR Jjount
pue uoneydioaid se swe)sAs [eInyeu Jo uonnjjod 0} Spea] os|e SuraIsAs
oeureIp ULIO)S 10] PISU ‘SWA)SAS [20130[0IPAY [BOO] JO UOIRIS}[B Q19SS
‘sooeyans snoiazeduir Jo uontodord up 9seLIOUL YINOIY) (JJOUILI JO INOARY
w) jjournu pue ‘voryeyidroaid Jo uoRN[UI USIMII] 9JUB[R] O} JO UOHBISI[E .
‘Koedes Suifues pue ‘speads puim ‘s19)jed UOLE[NOIID ITB JO UOTJROYIPOW «
‘¢, (STUSLIND J03JJE JBY) SIOURJP ©IS pUE
‘su1018 ‘uonRZI[oUUERYD ‘SIIPOQ 19jeM [BIOLJIIE JO UOIEAID ‘SoJelieq pue Swep
“IOALIL ‘S[EUED ‘SPBOI) SUIR)SAS [201S0]0IPAY PUE S[OUUERYD I9ALL JO UOTJBIANE «
$,,oA1 sjusuodurod
O101q YOI UO BIPILL DIOIqE JUAISJJIP USaM]9q 30UB[eq [890] JYj ulio)je
Aqgoiay) ‘[yur Aq puej,, 0] SEAIR 19JeMUSIIj PUB SULIEUI JO UOISIOATOD .
£, Aaroedeo SuiAires [e0130]009
S, BOIE 92U} 90NPII PUE ‘sasn [80130[009 [eIMEU 19410 pn[oaid Aew pasn
goeds pue pue[ ‘(pue[ 1By} UO PIJBIO] SIeIIqey JO UOIIINISIp Y} 0} JSBHUOD Ul
SIY}) S9SN UeGIN 0} S9SN PUL] [BIN)[NOLIGe pue [eINJBU WOIJ PUB] JO UOISISAUOD .
:9pnjoul SUOKoUNJ  JSLLIED,, [BJUSUOIAUS UO s1oedull ueqi()

"S2}SEM POISPISUOD SAUITJWOS ‘SPUnodiod ‘S[eIaulll 19430 pPUe U0qied 10y
3uis ueaoo doap ‘snoased 10 pinbif ‘prjos 19YRYM ‘sponpoid s)sem Jo 93eI0ls .
‘(-010 ‘s1oymbe) I9eM S[a1lj [ISSO] ‘S[BISUIL :S30IN0SAI O1jOIqE JO  ITRIOlS,, .
‘sodeoseas ‘sadeospue| .
‘uorjEoI001 Paseq-1ie pue pue ‘spods 1jem o
‘SSouIAp[IM .
:SOTJOLISIB PUB UONBAINAL «
‘ooedsmre .
‘punoIdIopun pue I0BJINS .
' ‘SIDALIPUE BIS .
:SOUI[TIN PUB SUONBOTUNUINIOD «
iSjeued pue SISALL o
‘s1oyimbe .
{SIIOAISSII
MO[] PUB UOTJUS]I IDJBM o
‘o1n3[notiSe pue ANSoI0] [BIOISUILIOD IO] pUe|
‘A[SnoQuEB}[NUIIS SUISISAS [eInjeu
[eurduio Aq pesn 9q jouued Jey} 99eds ‘pIng 03 YoIym uo ooeds pue puej .
‘ojewr[o
‘JojeM SUI[ES PUB Ysalj ‘soreydsoune ‘Ji0s :$99IN0SAI JUIAT] SIALISD
UBWU YOTYM WOLJ SWSISAS [20130]009 JO sjusuodurod o1301q 10§ SIseq «
S [oNS “IN000 SIT}IATIOE YOTUM UM BIPSW pue 20eds .
Suipiaoid ur suonounf 4214400

SUO0I)2UNJ [E)IUITHUOIIAUS UO SBdXE UeqIn jo peduy

JUAUIUO.IIAUS [BISE0D Y[} JO SUOIIOUT Y




"puewap UsFAX0 [BOTUIAY9I-01q JO ISBIIOUI JUIUWIYOLIUS JUSLINU JUILISAPEUL
y3nomp ‘sjonpoid 93sEM O1UBFIO0 9]9£01 PUB UMOPYEI] 0} SUIAISAS002
Io]eMm SULIBW PUE 19}eM YSOI] ‘pue] oY) Jo Aj1oeded oy} SUIPLOIdA0 «
. ‘gungy Juikyund oy 03 o1x03 sajoned jo
uonoNponuUI £q I0 “JSNP SAISSIOXD UM WISAS 9Y) SUIPRO[IDA0 10 UOIIEJITIA
JO [eAOWaI Aq ‘UORLTJ ISP Jo suonouny uonedyund oyj jo uondnisip .
‘Jurgpoip ‘saInjonys [jsLod IBfruls
29 souko1d ‘sjusunjuequi ‘Gurwurep £q ‘sassadoid uorpisodap pue ‘(puim
pue 197em Aq) uonepodsuer ‘(uoisoId) uononpoid justipas sy} Jo uondnisip .
‘SwiIsIuByIowW
SuijoAoa1 9)seM pue 103udaess [eordoolq Sundnisip (qOOY P43y
0] Suipes]) s3uipeo] sjsem oruedIo paseaIdul pue Jonuod isad y3noxy) pue
‘[onu0d 103994 9seasIp pue jsad 0 [eronIo swasAs [go130[01q Jo uondnisip .«
‘osn AZ10U0 SAISUSIUI UT S95BT 95NOYU9IZ 1910
pue Q) jo wononpoid ydnomy) Suruwiem [eqo[3 03 Supnquyuod A[9AN0d[j0d .
‘so100ds UIE}I00 0] [BIONID 9q ABUI SOUI)SIXD
2s0UyM ‘sowIFal [epr) pue 10ALI Jo uondnisip ‘sarjddns 1ojem ueqin Joj SI9ALL
Suruep y3noxy 9]94o jeor3o[oIpAy oy} ur sassao01d [eanjeu oY) Julde .
‘wniiqimbs usgAx0-opIxoIp uoqreo oy ur Jurrejviul Aqaioy) ‘syuejd
£q s1sayjuksojoyd 10aj5e Jeyy (duozo Surpnjout) sjueinjjod jo uoronpoid «
‘SOT)IAT}OR UBQIN O} P2je[al
Apoanp Auew ‘swisiueyosur Jo AjoLiea e ygnory ‘ouozo sueydsoure roddn
pue Jeuoigal se yons ‘uonengol ul POAJOAUL SJUSWIDLD A3 JO UONONNSIP .
:suonouny £10}e[n3al [BJUSTUUOIIAUS U0 sjoeduit UBGI()

“uoryisodep pue UoISOI2 JO sass3201d

JeIse00 orueuAp oy} Surjenpow ‘sa[o1 Surzi[iqe;s ap1aod Aoy, “spuowipos

10 SupyIs ‘smOfJ 19jem FulkJIpowt ‘suorjouny A10je[nga1 pue JuLo)|iy

op1A0id SPUR[}OM [BISEOD 19YJ0 PUR SIAOISUEIA] ‘SIISEM OIULZI0 gurssaoouad
‘spunoduwrod pue SJUIWIQ [NJULIEY ISIMISYIO PUIq pUB I9)[1f SANIUNIIOD
OIYIUSq 19Y}0 PUE SIR[JPNU ‘SOLIBNISI UI SWISIULZIO AUBA] *9[0A0 UOqIED

oy ur wnuqiinba (d1wEUAp) € SPIEAO] YUIS UOQIED B S UOToUny JueolTugis

® [[U[y Aoy) ‘swsrueSio sutiewt Y3noiy} U0 A "A319U9 JO uonnqLysIp ul
‘vonje[ngar oImyeradurd) ur 9]0l Jofeul € 9ABY SUBID0 SYJ, ‘suonouny uorjeoryund
pue Suwia)[iy ‘Surrejjng opraoid Swa}SAS03 [E)SE0D AUBWI PUB UBID0 Y],

"spunoduios ‘Sjuswo[e 19Yjo pue ‘surxo} ‘sjejout Kaeoy Jo Buipuiq .
‘soysem oruedio jo SurfoLoar pue uondiosqe .

‘astou Jo uondiosqe .

‘uonejidroad £q e Jo Suisuesd[d .

‘uonelogdea Aq (S9seS SNOIXOU SUIOS PuE) ISnp JO UOHBN[Y .

se yons ‘suoipouny uoiwaifiand Jo QN & axe 9194} 302ds91 158] S1Y} U]

‘(191eM pUB PUIM)
uonjisodop pue uOISOId YINOIY} ‘OPRIN[E Ul USAS WINLIGI[INDI SPIEMO] $3010F
o040 [e0130[0IpAY
‘SJUOLINO IOJeM ‘SPUIM Y3noiy) uonnqrysip A319us Ie[os pue amjeradurd) .
s[ei1orew 9)sem Jo sjonpold oy Surssaoord .
‘sysod pue saseasip
£q 9ewep 2A18890%9 Juoaald ey SWSIUEYOSW [e9130[01q pue [80130]009
‘Jojem puE puIm Aq UOISOID [10S JUIjeqUIOd U SIS9uad [10s Fuiureiurews .
‘(a10K0 1018M B UI) 219ydsoIpAy o) Jo sassaooxd ay) Junendar .
‘(uniiqiinba 9pIxo1p uoqIed
~uagAxo oy *3-9) axoydsoure ay) Jo sased oyj ur sojoI Juldfnq pue Jurxrux
Surpiaoxd ‘uonerper o11oydsowsoo IB[IUNS pue ‘Y3us] 9ABAM 19[01A-BL]N JB
UOT)RIPEI SUILLOOUT UO J09JJ2 9A1199301d § 19KE] SUOZO ousydsownje raddn oyy .«
apnjour sajdurexs] 'SMO[J [eLIajew pue A310U0 U0 $}09JJa Furoue[eq
pue s1a1y ‘s1oyynq Surpiaoid ‘uonounf L10jpjn3a. e sey JUSWUOIAUS A,

SUOIJOUN] [BJUSUIUOIIAUI UO SEIIR Ueqan jo jpeduy

JUSUIUOIIAUD [BISEOD 91[) JO SUOHIUNY




*019 ‘sysad

109sul ‘seseasip juejd :sjeaxy) [eordo]oiq mau 93Ul 03 Aj1oedes Jo uononpax
oY) pue , uonEULIOJUL,, [Eo130]01q st [00d Suad Sy} JO UOLONPAI ‘ALIB[IUIS .

‘saupoIpawu

‘S[RLIGJBW ‘SOOUEB)SNS MU JO 9FPajMmotD] 2Injng Jo 90In0s [erusiod
oy} pue ‘sa1oads JO UOHONPaI ‘SUI)SAS099 PUR SJBIIqey JO UOHONYSIP YINoIy} «

‘sunpiAy! [eangeu 103 uonerdaxdde Jo ssof & yim Appuenbayy ‘Juowdojassp
[euosIad 10§ SwolSAS Jern)eu Jo asn 10f santunpoddo ur uononpar .

‘sjoeduur

[BIUSUIUOIAUS UMO JISY} 9ABY JBY) SOIUSD 110531 pasiferoads ur Ajguisearout

“£119 9Y] JO N0 UONBI00I J0 Ja3jIewl & sademoous ‘seiuniioddo ajqejreAe
puE ‘Suir} 991 UO SME] INOGe] YIIM “YOIYM JUSWIUOIIAUS [1YSSANS JO UOHBAIO »

‘uoneIUaLIOSIp [eioduid) 03 Sulpesy sunyIAyl

{eamyeu Jo uonerodidde Jo ssof ‘Areroduia) 1SenU0d Aq 918 YOIym JO Auewt
‘$9UO [BIOIJI}IR JO UOIBID PUB SAINJBIJ [BUOIIBIUSLIO [BINJBU JO UOIIONNSIP »
:SUOI}OUN] UOLIBULIOJUI S JUSTIUONAUD o) uo sjoedwi ueqin)

-Buieq-1[om [euorjours pue [es1dojoyohsd 10}

“ustudo]assp [euosiad 10§ S}SE0O JO SN[BA 9Y) 0} 9INqLIU0D [[e ‘senrurgioddo

[BUOTIEII03I Ul UOTJRLIBA PRLIAUI 91} ‘SanI[enb o1j9yise JO AJISISAIP

Y] 15809 91} JO WISTWIRUAD 9], "UOI}0R O1J103ds 93{e} 0} PI3U AU} JO SIIAIISQO

Sunope ‘sjuenyjod Jo S[2AS] pUE SMOJJ ) UO UONBULIOJUL d[qenjea apiaoid

ued $9109ds £o3 JO uLIO}UOW 3SO0]0 9Y) ‘8IS Y} 0} KB IIAU} PUT} A[[BIUIAD
soouejsqns orxo} Auew se yonwseu] “jueirodul Ajre[nonied 91e SINIUNUILIOD |

[89180]099 2I0YS UL PUE [2}SE0D JO AJISISAIPOL] YOLI PUE Sjejiqey Jo A3a1ieA Sy,

‘[eAIAINS ULI9) SUO[ 4191008 0 [BIOTLIO 2 0] POOIsIopuUn Ajguisearour Suraq
st 1ey3 jood ouad [e11A & sopia0id ‘SweIsAs003 OIUBUAp pue J[qelswunuul
S U “JUSUIUOIIAUD 93U ‘AJ[BUl,] "SWISIUBYOIUI PUE SSUIDIPIUI ‘S[elIajeul
‘souBISqNS , MaU,, Jo Juatido[9aASp I} UL UBWI O} [NJosn 93pa[mortny
JO [eap Jea18 © papraoid ey ‘[Ielop Ul PIIPNIS USYM ‘PLIOM [BIBUIY],
"sjusuoduiod
1291801009 o1§102dSs UI}IM 10 JUSUILOIIAUS 9} Ul S9FURYD JO FuLIO}IUOUL
ySnoxy; 108uep [enuejod 03 10A195q0 dY; Jurio[e uoyouny Sulfjeudis .
quawdojaAsp [enpIApur ur jueltoduwll ST SWAISAS009 JO oNjeA [BUOLIBINDI «
“uo1IOUNy SN} JO 19S-qNS B ST UOLJBIIOAI JO SULIOJ
Auewr 03 UONE[al UI 9InjeU Jo uoneroaldde oy, “sSurpunowmns Imo 03 Ajeneds
a1e[a1 pue ‘AjLIel[iuie] ured ‘s9Injea) 9zIUZ00a1 oM Yorym Aq ‘UOTJBIUSLIO .
:apn[oul 9say ], ‘parueld 10 usse) A[Ises a1e Ky} asnesaq vjdoad
Aueur 0] JeI[IUIR] SSI] 918 1Y} SUONIUNS UOIIDULIOfuT SIPIAOID JUSUIUONIAUD YT,

4l

SUOI}OUNJ [BIUITHUOIIAUD U0 SEIIE ueq.am jo HUNA—AEH

JUSUIUOIIAUD [B}SBO0D Y] JO suopouny




3.2

The specific mechanisms by which the environment fulfills these functions varies. But it is clear
that excessive disruption of any of them will be deleterious to man. All of them exist in coastal
environments, and all of them are affected by urban activities, though individually to varying
degrees. The functions are highly inter-related, and human impacts on them exist as a complex,
so that the combined effect is not necessarily the exact sum of individual effects on individual
functions.

Coasts are variable along their lengths and dynamic through time. It is not possible to give a full
or even general description of the coasts of eastern and southern Africa and south east Asia. In both
regions there are stretches of hard, so-called high energy coastline, sand beaches backed by
vegetation or by dunes, various types of mangrove forests, coral reef areas, important estuaries and
deltas, coastal wetlands and lagoons, mudflats, exposed as well as sheltered coastlines. In each case
there are areas with wide and narrow coastal plains. Both are subject to cyclonic weather, although
the south east Asian cyclones are more frequent and more powerful in general. The very irregular
coastline (on a macro scale) and the numerous island chains in the south east Asian region give rise
to a more complex marine circulation pattern than that found off the coast of eastern Africa. The
Asian region has had a much longer period of relatively high density occupation by humans, in
well organised societies that have also demonstrated skills in shaping their landscape and
hydrological systems for productive purposes. These impacts are particularly noticeable in the
coastal plains and deltas, where dykes and canal systems have long been part of a sophisticated
irrigated agricultural economy.

Coastal areas, especially those around the Pacific Ocean, are subject to a variety of hazards. All
of the coasts subject to this paper are humid, at least for parts of the year, and are naturally well
vegetated. These conditions have given them a reputation for having high frequency of disease
vectors. Cyclonic activity over large water bodies generally lead to severe storms. Coastal areas
receive the brunt of their ferocity as they move over land, where they progressively lose their force.
Their movement shoreward is usually accompanied by storm surges whose effects may be
exacerbated by coastline form, such as in the Gulf of Tonkin. There may also be seasonal
variations in currents and current strengths, as in the upper Gulf of Thailand.

Deltas, by nature, are subject to processes of erosion and accretion, often with large fluctuations
in water level. They tend to be very fertile and therefore attractive to settlement. They also tend
to be subject to subsidence over time, a process hastened by large scale ground water extraction.

Many coastal regions and islands lie on tectonically active geological formations or are volcanic
in nature. The Pacific rim is well know in this regard. Vietnam, Cambodia, and Thailand are not
noticeably susceptible to volcanic and seismic activity, but Indonesia and Philippines both have
active volcanoes.

Impact of the coastal environment on cities

Cities in the coastal zone are at risk from a number of hazards, some natural, some made worse by
human activities. The third group of risks, that are entirely man-induced will not be touched upon
here. The natural risks include:

« the basic dynamism of most coasts, in which erosion and accretion are normal processes. The
rate of change varies spatially as well as temporally. According to some authors shoreline
erosion is increasing, with human interference being a direct and/or indirect factor”’. Where
erosion takes place, urban infrastructure may be threatened. Where accretion takes place, certain
urban functions, such as sea-land transhipment in harbours, may be impaired. Beach-related
activities and the economies surrounding them may be seriously affected. The response is often
an engineering one, as users try to maintain the physical status quo (sometimes trying to force
nature to fit an ideal image of a coast or harbour) and protect existing investments'®. Response
to erosion may be through sea walls, groins, other forms of stabilisation, or beach nourishment.
Response to siltation is generally to dredge, with disposal elsewhere of the dredged material.
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Beach engineering is a fairly common practice around sea-side tourist resorts. The result may
be to move the damage elsewhere, and often to make it worse.

Seawater flooding, cyclones, storm surges, tsunamis. Some areas are particularly susceptible to
cyclones. The northern half of Vietnam, much of the Philippines, and southern China including
Hong Kong, and parts of Indonesia lie in a cyclone belt. The severity of storms varies. Such
storms are often accompanied by storm surges that raise the level of sea water higher than
normal. Tsunamis are basically unpredictable before some submarine event occurs and is
recorded, but the impacts depend on a variety of factors including the depth and character of the
offshore sea bed'”.

Coastal areas that are low lying are vulnerable. Where mangrove forests have been replaced for
agriculture, aquaculture or settlement, there is no natural protection and sea defences are usually
constructed. Combinations of cyclones, storm surges, and high tides heighten the risk of
breaches or serious over topping of these defences. Flooding with saline water leads to damage
to property, degradation of soil resources, salinisation of groundwater, and can lead to loss of
life.

The higher the value of properties being protected by sea defences, the greater the protection
level that can be justified and afforded. It is generally cities that have the highest level of asset
value and that can warrant the high expenses incurred in protection. However, no sea defences
can give total protection. In particularly severe storms damage to these high value assets will
occur and the costs will be concomitantly high.

In many, but not all, instances, the preservation/conservation of a belt of mangrove vegetation,
can play an important role in sea defence. Mangroves are not impervious, and will not totally
hinder water moving landward. But they can significantly reduce the force of waves on the land,
and permit the construction of less costly berms as the impermeable barrier. Such barriers must
be designed in such a way that their presence does not lead to the demise of the mangroves. Well
managed, they provide a defence component that can itself be economically productive.

Freshwater flooding: this may result from river flooding or directly from rain. Low lying cities
in high rainfall levels are subject to the threat of this type of flooding. Parts of Haiphong, for
example, are frequently flooded by rainfall runoff.

This is a typical natural hazard whose effects are made worse by man’s actions. Deliberate
construction on flood plains increases risk of damage. Furthermore, cities, by their nature,
increase the proportion of impervious surface and therefore the proportion of rainfall that must
be disposed of through runoff. The presence of buildings reduces the runoff area, channelling
the rainfall to streets and other open spaces. If inadequate storm water drainage systems are not
present flooding is inevitable, with resultant costs in damages to properties and disruption of
economic activities.

The risk of flooding and the problem of surface runoff disposal is further heightened by land
subsidence. Subsidence not only creates particularly low elevation areas, it also causes damage
to drainage systems rendering them ineffective. When subsidence leads to levels that lie below
groundwater level, river level or sea level, pumping is required - an additional cost. Bangkok
faces this type of problem.

Rivers in the regions are subject to large seasonal flow volumes. In delta regions it may be
considered natural that flooding occurs annually. Urban centres in deltas must protect
themselves from such events, and do so by engineering efforts to stabilize river banks, construct
dykes, and by-pass flood ways. Again, concentrated investments in cities can justify the
economic costs involved in building and maintaining such controls, but they are not 100%
secure,
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3.3

+ corrosive damage to metal and building materials by air-borne salts from the ocean. This is
beyond the corrosion caused by air pollution. Special treatment of materials is required in
coasta] areas against such salt corrosion, and in some cases other materials must be used.

« wind damage associated with storms: coastal storms are frequently accompanied by high winds.
It is a well established fact that such winds reduce in intensity as they move in over land masses.
Therefore, deliberate settlement along the coastline will automatically raise the probability of
wind damage, and the cost of extra measures to counter such damage. It is these winds that drive
storm surges. The winds themselves can cause major damage, as witnessed in Hurricane Andrew
in Florida, and similar events elsewhere. Apart from appropriate building techniques there are
no equivalent communal defences comparable to those used to combat flooding. However, the
widespread clearance of trees and coastal forests, exacerbates the risk of damage by increasing
exposure.

+ Land subsidence: many, though not all, sedimentary coastal plains have a tendency to
subsidence. This is particularly true of deltas, although delta systems will receive replenishment
if upstream flows are not hindered (the construction of the Aswan Dam on the Nile is believed
to be a significant cause of the subsidence of the Nile Delta and erosion of the coastline eastward
of it). Land subsidence will lead to structural damage to buildings and infrastructure. The
damaged infrastructure can lead to other problems such as flooding from broken water supply
systems, leakage from broken sewerage mains, etc.

Subsidence can be severely and rapidly aggravated by excessive extraction of ground water.
This leads to compaction of water bearing aquifers, which in many cases cannot be made to
recover their uncompacted form. Where such extraction and compaction is deeper than
construction pilings, such pilings will not protect their buildings from settlement and damage.
Bangkok, Jakarta, and Hanoi all have documented evidence of subsidence. Subsidence can also
be due to tectonic activity, as can a relative and regional sea level “rise.”

+ sea level rise: this is a global issue that remains the subject of debate. The majority of
researchers now believe that global warming will lead to a rise in sea levels, and in some regions
to an increase in the number and intensity of storm activity. The implications for coastal cities,
especially those that are already subject to flooding, are obvious. Many researchers believe that
man’s activities and patterns of energy utilisation contribute significantly to global warming
trends. Cities, as the prime engines of modern industry and commerce, are heavily implicated
in this respect.

Implications

The implications of the interaction between urban growth and the natural environment in the
pursuit of sustainable development are several.

« urban development, as one instrument in human interference in the natural world, progresses
in a direction opposite to those processes normal operative in the natural ecosystem'®. Urban
growth leads to: 4
« increase in the dynamics (changes in time) within the environment, particularly with regard

to the abiotic elements of ecosystems;

+ decrease in variety in the environment, in this respect with particular regard to the biotic
components (species). Although city dwellers introduce many exotic species, these cannot
be regarded as stabilizing components of the local ecological system, and often need to be -
sustained artificially.

It is this dichotomy that will make efforts to achieve environmentally sustainable cities

particularly difficult.

« environmental resources entice development, whether trade and tfansportation, tourism and
recreation, fishing, or agriculture. These lead to additional activities related to product
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manufacturing and processing, commercial and social services. Not all uses can occur in the
same place and time, so that conflicts over use arise;

» this leads to the need for methods of conflict analysis and resolution, as well as for the need to
regulate the use of the resources. Usually this is done through institutional mechanisms, whose
interactions also need to be ensured;

« urban impacts on coastal environments are serious, and must be addressed, not only for the sake
of sustainable development and environmental conservation, but because many of these impacts
reinforce and exacerbate natural hazards, raising their severity and the probability of their
occurrence; some urban impacts on the environment, direct and/or indirect, may be beneficial;

« environmental hazards must be taken seriously, and are usually countered through regulations
(to reduce exposure to hazards or limit potential damage), and infrastructural responses. These
tend to be expensive, but for cities may be well justified economically in view of the value of
the assets being protected.

» health and safety issues may be important in tropical coastal cities where disease vectors may
find appealing habitats, water and air quality are reduced, and fragile environments such as steep
hillsides are encroached upon.

« integrated management approaches are needed to address the very complex inter-relationships
that occur across sectoral administrative boundaries; this integrated management needs
appropriate tools and processes to ensure success.

The need for integrated coastal zone management has been acknowledged for some time, even if
the explicit incorporation of urban development issues has not always found a place in such
considerations. What then are the possibilities and hindrances encountered in bringing them mto
the picture more actively?

Potential and constraints to incorporating urban issues in sustainable coastal
resource management

There are both difficulties and opportunities for incorporating urban centres in sustainable coastal
resource management. At one level it is imperative to include urban issues in the process. At
another level, the specific types and particularly scales, of issues are such that treatment of large
urban centres in coastal zone management programmes must use other approaches. Large
metropolitan centres like greater Manila, Jakarta, or rapidly growing coastal centres in southern
China, have impacts on a scale, where the present approach would give overwhelming attention
to urban demands or exclude them altogether. Also, many such cities have already altered the
environment so fundamentally that even remedial action will establish ecosystems that are only
a shadow of their former selves, if at all like them.

Some of the potentials and constraints that need to be addressed in this discussion follow:

« Conceptually, sustainable use of natural resources is closely allied to principles of local
management. Decentralised management of relatively small areas allows resource users to
participate in decisions that affect them directly. Large cities today draw on the global market
for their resources, and many urban citizens are hardly aware of where the goods they consume
come from, nor of the environmental costs involved in their supply. Therefore the application
of sustainability principles to the large urban agglomerations that are forming in south eastern
Asia (and elsewhere) may be quite different in practice from those applied to adjacent non-
urbanized coastal areas.

Large cities stand to gain from global moves towards free trade, as this will feed their
cosmopolitan demands at lower costs. Free trade on a global scale will have many negative
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impacts on the environment generally, and since most such trade will be channelled through
cities (especially coastal ports), on urban and coastal environments in particular.

Population growth generally, and concentration of population in coastal regions in particular,
automatically places greater burdens on local eco-systems in all their functions. Many traditional
societies on small islands have special social and medical means of maintaining populations
within the limits of their resource base'. Even if per capita resource utilisation is low, the total
will continue to grow. Apart from the occurrence of growth, the rate of growth puts further
strains on the capacity of institutions to keep pace with the needs of the additional consumers
of resources and producers of waste. Here there is a significant difference between the eastern
and southern African coastal belt and the south east Asian. As noted earlier, south east Asian
nations are more populous in the first place, and have a much higher urbanisation and growth
rate. This suggests that the African nations have a greater breathing space to cope with the
issues. They have other problems, however. ‘

In areas around large coastal cities, the scale of the urban impacts, particularly in land provision
for low income groups, and waste disposal, but also in terms of storm water drainage, and water
provision, are formidable. Costs for infrastructure to cope with such large (and growing)
problems can be a serious constraint to any corrective action.

Even if population growth were to cease immediately, the demand for resources would continue
to grow because of expectations, and exaltations by authorities to adopt “modern”™ consumption
patterns. The media, with full consumer support, continues to hold up the aspirations of the
Dallas and Baywatch lifestyle. Even in Sweden the public is encouraged to increase
consumption in order to stimulate Swedish production and solve the unemployment problem.

This message has greater chance of success currently in south eastern Asia than in eastern
Africa, because the national economies are in “better” shape. There is no doubt that equivalent
aspirations exist in Africa. Such aspirations re-enforce attitudes and behavioural tendencies
away from sustainable life styles.

The preachers of sustainability appeal to the current generation to moderate or even reduce its
consumption levels for the sake of future generations. It is clearly evident from history,
however, that children who start out with greater material wealth and social standing have
advantages over those who do not. There is therefore an almost biological drive urging the
current generation to do as well as possible materially so that their children will have a greater
chance of survival in the admittédly bleaker future. This works like a temporal ‘tragedy of the
commons’ principle. Changing attitudes, behaviour patterns, and life styles will need a major
effort in developing countries if it is to have success. It will be particularly difficult (but also
much more imperative) to win this battle in the cities.

Several types and levels of ignorance hinder the acceptance of decision-makers and the general

public of the need to alter life styles and consciously seek sustainable development patterns.

« the remoteness of the urban dweller from the source of the raw materials s/he consumes leads
to a certain unawareness of the impact of his/her consumption patterns. This has already been
mentioned. The removal from contact with the natural resource base is less with new urban
migrants, and those who still depend on some rural support system. In African urban settings
many households retain this contact because of the inability of the formal money sector to
supply all their needs, even among relatively high social positions. In the Asian countries
treated the poorer segments of urban society are also more aware in this sense. Whether or
not this leads to more environment-friendly behaviour depends on many other factors, such
as access to decent land for settling, affordable fuels other than wood and charcoal, etc.

« sustainable utilisation of ecosystems implies a knowledge of the limits and carrying capacities
of those ecosystems. It also implies a knowledge of the specific impacts of pollutants on the
systems’ viability. Although great progress has been made in this field, there remains a great
deal of ignorance, and many specific eco-systems have not been studied at all. To some extent
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3.5

this problem can be circumnvented by applying the cautionary principle of resource utilisation,
but even this will not ensure long term sustainability.

 There are several institutional issues that hinder progress towards sustainable development and
resource management?’:

sustainable development presupposes integrated approaches. In many countries sectoral
authorities, and administrative hierarchical levels, compete with each other as much as, or
more than, they cooperate and coordinate efforts. Efforts to integrate can be threatening for
some institutions and individuals®*. Even with good will, coordinating several agencies, often
with overlapping responsibilities alongside gaps in coverage, is difficult;

there are cases lack of legislation for some resources, overlapping legislation, or conflicting
legislation;

difficulties in enforcement of policies and regulations resulting from: inadequate numbers of
enforcement agents, ignorance on the part of enforcement bodies as to what constitutes an
offence, limitations in the prosecution process, meaninglessly low penalties for offences once
convicted,

failure to adequately address environmental issues in a meaningful way in development plans;
difficulties in implementing those plans that have been adopted: this may be due to financial
constraints, lack of legitimacy, or failure to secure sufficient political will for implementation;
financial and manpower constraints in monitoring;

competing priorities in utilisation of available manpower (equivalent in practice to inadequate
numbers of qualified personnel);

overlapping administrative jurisdictions with a common problem: this is a variation on the
coordination theme, in which neighbouring jurisdictions may have differing or even opposite
priorities;

lack of personnel may hinder the implementation of desirable decentralization plans.

On the positive side it can be argued that:

if the ultimate goal is to provide all citizens with a good standard of living, the most per
capita cost effective way to do so is within well managed urban centres; it is more feasible
to arrange cross subsidies in the provision of water, sanitation, electricity and drainage
services to low income groups in the city than elsewhere;

cities do encourage trends to lower birth rates, and therefore to a relative long term reduction
in the total burden on earth’s resources;

the palpable deterioration of the urban environment (air quality in particular) can galvanise
popular support for meaningful programmes against pollution; Local Agenda 21 can also be
a channel through which to encourage low level participation and start the process of change;
there is a growing awareness in the cities of south east Asian countries of environmental
issues, and financial institutions are supportive. The Asian Development Bank has a
particularly active environmental programme.

within the international trade sector, first world consumers are able to put pressure on
producers to use environmentally friendly processes, and avoid harm to threatened species;
the use of ISO 14001 certification, and other certification systems as marketing devices,
especially for export-oriented firms, can put pressure on private sector actors to improve their
environmental consciousness and performance. Since many such companies are located in
large coastal cities (because of export orientation) there can be a positive accumulated impact.
The active participation of a few such companies can also be used by authorities as examples
of what can be done, thereby supporting their enforcement efforts.

with regard to resort towns, there are now a number of successful examples of good design
and management in the south east Asian region™ and eco-tourism is beginning to appeal to
a growing number of travellers.

Application of physical planning in achieving sustainable development

In virtually all of the cities encountered along the relevant coasts of Africa and south east Asia the
issue of “unplanned settlement” receives blame for social, economic and environmental short-
comings. Up-grading and/or resettlement are usually more costly in both short and long term than
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proactive planning. The causes underlying the growth of spontaneous, non-formal, usually poor
settlements may be many and complex, from land tenure problems, to actually lack of layout
designs, shortage of finance, statutory rigidity surrounding real property formation and title
registration, non-affordability of available land, or other causes.

Lack of planning is also specifically blamed for problems surrounding early pleasure resorts such
as those on Phuket and Penang, and Boracay islands.”

Because they are usually illegal and do not exist on urban structural plans, they usually have no
infrastructural or social services. Water supply, drainage, sanitation, solid waste control, access
difficulties are lacking. On the other hand there may be pirate connections to existing water or
power supplies, that affect those who have legitimate right to them. Introducing network services
after settlement occurs implies many costly disruptions, removals, adjudication procedures, etc.

Comprehensive and integrated physical planning can be one of the most versatile and useful tools
in environmental management. As with any tool its success is dependent largely on the user and
the framework within it is to be applied.

There are several aspects that are included in the use of the term physical planning in the paper.

Physical planning as used here includes:

+ a spatial dimension that addresses WHERE activities are to take place; this also operates at
several scales, from plot coverage and orientation, to national settlement strategies;

« a topological dimension: locational relationships between features, an aspect that is closely
linked to the first factor; the spatial dimensions should be determined in consideration of nearby
activities and features; this is what gives cities their particular form and “cityscape;”

« atemporal dimension, which address WHEN activities should take place, e.g. in the phasing of
development; but it may also include more general rules about when heavy traffic can flow or
disturbing activities can take place, €.g. no motor-boats in lagoons during nesting season, etc.;

« a description of WHAT the activities or features are meant to be or become, including an
indication of impacts through time and space;

- an operational dimension which identifies WHO should undertake or be responsible for certain
activities, and HOW they are to operate; it may also address the financial aspects of
implementation or maintenance;

« ajustification for the proposals, answering the question WHY a certain development or activity
should be allowed or encouraged; this should rest on a series of clear goals and objectives of the
planning work, which in turn should reflect the views of stakeholders and relevant legislation;
elements of an impact assessment should be included to indicate what alternatives were
considered, and why the selected one was chosen;

« a methodology that presents how the work was done; here, it should be clear that stakeholders
have participated in the planning;

Several of these characteristics have an implicit integrational attribute to them. They require
participatory approaches, the require consideration of other factors, adjacent activities and features,
and can address issues of the rate of change. By the same token, the natural environment ought to
be considered throughout the planning process.

Physical planning, with natural resource and environmental conditions as starting points can:

« produce designs (and include management provisions) that protect and preserve sensitive
ecological areas and habitats, as well as avoiding hazardous areas, like flood plains;

« arrange activities relative to one another to reduce total environmental impacts, at several levels
(national, regional, local); one specifically encouraging development is the interest in
“ecological industrial estates” and the growth of industrial ecology as a discipline®;

» plan in such a way as to allow cross-subsidisation and ease future upgrading of network
infrastructure for low income residential areas;

« incorporate specific designs to encourage public mass transport systems, and discourage
excessive private vehicle traffic in downtown areas;

« address issues of phasing to fit financial schedules, as well as social imperatives;
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3.6

+ reduce risk of hazardous events, by analysing probabilities, designing against risk;

« design to encourage and facilitate recycling of grey and storm water, and to facilitate on one and
the protection of important infiltration areas, and on the other, control of runoff in favour of
infiltration;

« design for open space systems, so-called green infrastructure, in such a way as to support natural
eco-systems, create pleasant living environments and improve the environment’s
regulation/purification functions.

Because of the complexity of the system tools and approaches are needed to manage the process.
Technically geographic information systems are superb tools for this. They can be used not only
in planning, but in implementation, monitoring, assessment, and revision. Systems analysis and
the development of models that reflect the interactions of component parts and reveal functional
details should also be used, and can also be aided by GIS and other information management
systems. If environmental issues are to be addressed it is in this context that they are particularly
important.

Participation can be used to ease the burden of work, but is often seen as an additional load.
Delegation and decentralisation of responsibilities, as part and parcel of the participatory approach
can be used in circumstances where integration and coordination can be ensured. Attention given
to planning the planning programme can save time, in delegation certain data collection and
analysis functions to appropriate individuals or agencies with the right expertise.

In this regard local Agenda 21 can provide a supportive model for addressing both participatory
approaches and environmental concerns. Used properly as grass-roots level it also has the
advantage of identifying those issues which have priority for a select group or neighbourhood, as
distinct from those issues that must be addressed at a higher, more comprehensive level. For
example, grassroots inputs to detail plans affecting individual families, will arouse their interest
in participation, far more that appeals to contribute to metropolitan-wide structure plans. The type
of participatory approach adopted must fit the particular goals, levels, and scales of the exercise.
Strategic [environmental] impact assessment” is a useful tool to apply to local, as well as
comprehensive, plans even if these have been based on an environment-friendly approach.

Experiences hitherto

Time does not allow a comprehensive or in-depth review or analysis of experience gained thus far
specifically in urban growth management in coastal zones.

Integrated coastal zone management, under various names, has become a well accepted concept,
and in the Asian-Pacific sphere has very strong support within the Asian Development Bank, as
well as among other international assistance agencies”. Since the popularisation of sustainable
development concepts at the Rio UNCED conference, the two concepts have become closely
aligned. The ADB has its own slight variation in propagating for Economic-cum-environmental
planning and development.

Research in coastal zones receives attention through a number of programmes, both bilateral and
multilateral. The urban aspects, treated as a whole, of the impact on coastal zone environment
appears not to have received significant attention. There is also a question as to how well the
findings of other research efforts fits into the needs of the type of planning that is required, or finds
its way to planners and managers.

Development banks have been and continue to be important financiers of major urban
“environmental” projects. Most of these focus on water supply, sanitation and waste management,
and there are efforts in housing finance?. While these are important sectoral inputs with benefits
to the environment, they often lack a true integrated setting. This is beginning to change.

Urban physical planning exists in all the affected countries. Legislation differs, as do operational
structures. With few exceptions the city planning and engineering departments are not able to keep
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abreast of the task, this being particularly difficult in the very large and rapidly growing cities.
There are also institutional problems with overlapping, conflicting or missing jurisdictions. In
some cases, administrative boundaries have led to difficulties in coordinating plans, such that plans
made in one jurisdiction have severe implications for a neighbouring one, but no discussion is held
in early stages to mitigate conflicts.

Progress has been made in reducing negative environmental (and to some extent social) impacts
of tourist resort projects through improved regulation and control of existing resorts, and through
improved design of new ones. This is particularly true in the south east Asian region® where much
more care is being given to tourism impacts.

Other major efforts are being made to address the by-products of certain basic urban functions and
supply lines. One of these is in the field of oil spill contingency planning, for both harbours and
entire coast lines. This work requires the compilation of inventories on ecological systems, and
setting values on them, followed up by establishing measures for their protection. Urban harbours
are particularly important because of the risk of spillage in oil transfer. Here technological methods
are well advanced and it is a matter of implementing operational systems and maintaining them.

Mozambique is receiving World Bank assistance in planning and rehabilitating a number of coastal
cities; Sida has supported rehabilitation of the port of Beira, Finland has assisted Nacala, in
northern Mozambique. This is a considerably smaller city, but it provides a positive demonstration
of a severe erosion problem caused by unplanned settlement being successfully resolved with
public participation in a resettlement project”.

All of the countries covered support the concept of environmental management and accept the
importance of integrated coastal zone management. City planners are also increasingly aware of
the need to consider environmental issues other than water quality and sanitation problems.
However, capacity to respond adequately is usually lacking. The introduction of new computer
technology and use of geographic information systems is sought after for urban planning®, but
expectations of its value are likely to be diminished due to failure to understand the time, effort,
and finance involved in developing such systems to the point where they are valuable.

BITS supported the Thai Office of National Environment Board to install a GIS for managing and
developing coastal and marine resources. This system has been further developed and is used
throughout the country. However, it was designed for Provincial level, rather than specifically for
urban centres. Its value will lie in monitoring and planning environmental impacts of settlements
at the Provincial (Changwat) level.

The emphasis on technical tools is fairly typical, and there is no doubt that these tools will become
useful. However, there are other institutional and personnel difficulties that these tools will not
overcome. In most of the countries, for example, there is a growing acknowledgement that
decentralisation of decision-making and planning is necessary for good resource management. One
of the key constraints is the provision of qualified manpower to fill the necessary posts. Perhaps
more important than simply providing support to training and decentralisation, is the need to get
existing institutions to establish and build upon networks and linkages®' to break down the current
sectoralised approach to complex problems.

The practical application of integrated approaches has not proved straightforward. There can be
difficulties ensuring that relevant actors do become involved, for a variety of reasons. Structural
and institutional divisions exist not only at local and national level, but even internationally. Non-
government and government bodies may be suspicious of each other, sectoral authorities have their
mutual “territories” to protect, and international aid agencies also exhibit rivalries®. Even within
agencies there are shortcoming regarding coordination of inputs®. And where well integrated plans
may be adopted, implementation is usually sectoralized again, so that individual components begin
to lead separate lives.
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The goals of cross-sectoral coordination and decentralisation can be partially achieved by the back
door, through the use of NGOs, CBOs and the Local Agenda 21 process. Focussing attention on
programmes that have wide public support and involvement can force government bodies to
cooperate, but care must be taken to avoid the damage that can be done by institutional rivalry.
Experiences in Dar es Salaam and elsewhere illustrate the importance of offering something for
everyone, and avoidance of the impression that one institution is trying.to manipulate others to
gain credit, prominence or to achieve its own hidden agendas™.

The ADB has financed a project titled Coastal and Marine Environmental Management in the
South China Sea (RETA 5552). This project focussed on two areas of south China, three areas
of Vietnam and one of Cambodia. In all areas covered urban and industrial waste management was
found to be inadequate for current populations, and all urban areas were experiencing rapid
growth.” Sanitation and waste water treatment are serious problems whose resolution in major
cities is very expensive.

Conclusions

Urbanisation of the coastal zone continues, and it does so at an increasing rate. In the regions
addressed, there is growth in both large cities and specialized resort settlements. With this
increased urbanisation, and the continued global industrialisation, comes a higher risk for natural
and anthropogenic hazards in the coastal zone. The probabilities that natural catastrophes and
accidents will occur are becoming greater, and the consequences in terms of loss of life and
damage to property are being significantly increased because of the concentration of investments
in these areas.

Protection of the abiotic environment (land, water and air) from encroachment and degradation is
essential if the biotic components of the coastal ecosystems is to survive with any measure of
diversity. Degradation of the abiotic base by city growth and functional processes is accompanied
by direct impacts on the biotic elements. The direct role of city growth in environmental
degradation should not be seen in isolation from other impacts, such as the commercialisation of
fishing, acquaculture, agriculture and coastal forestry, a significant portion of which is stimulated
by urban consumer demands.

Also fundamental to the sustainability of the coastal ecosystem is a better understanding of those
systems, their utilisation, and how these utilisation patterns affect the systems and are themselves
affected by development, commercialisation and urbanisation. In line with this type of research,
there needs to be more discussion towards a sharper definition of what is to be sustained: current
systems including their structures and component species, system functions regardless of specific
species composition, or some other definition.

Effective short term protective measures must address costly investments in sanitation and waste
management; medium and long term programmes must focus on changing consumer behaviour
and urban life styles. The urbanisation of life styles will spread to non-urban areas as rural dwellers
seek to improve their living standards, so programmes proposed should be broad-based.

More than ever before there is a need for integrated physical planning as a tool in the context of
comprehensive and integrated coastal zone management. Technological tools such as GIS should
be more effectively used, and approaches that apply system analysis and impact assessment should
be adopted, not only for individual project proposals but for larger integrated plans and
programmes. Physical planning itself should be grounded in sustainable environment thinking. The
current shortfall in qualified personnel and the persistent institutional problems continue to demand
a high priority. Heavy emphasis should be given to realizing true cross-sectoral coordination and
cooperation®, Capacity building and training should give more weight to these issues, and to
methods of inter-institutional working.

These problems can be ameliorated to some extent by different approaches that mobilise the
competence, interest and energy found in the private sector and general public, through non-
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government and community-based organisations and Local Agenda 21 programmes. Local Agenda
21 programmes can be used as platforms for establishing and consolidating inter-sectoral efforts.
These approaches are useful also in generating some financial support, both locally and
mnternationally.

Finally, a reminder is needed in consideration of coastal zone management: the distinction between
the resource and the resource user should be strengthened, and the conceptual basis for sustainable
development should be focussed on management of the user as a key to conserving the resource.
That the user should be an active and important participant in the management design process, as
well as in execution and monitoring is self-evident.
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