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EDITORIAL

Tourism is a rapidly growing industry contributing significantly to the gross domestic prad-
uct of many countries around the world, with coastal tourism generating a substantial shara of
this invisible export. In the East Asian region, coastal tourism, which is largely “sand, sun and
zea”, is a significant foreign exchange eamer, in countries like Indonesia, Malaysia and Thaitand.
During the past three decades, coastal tourism has had a phenomenal growth in most littorsl
countries in the region, fostering economic development and job creation in many trepical resart
areas like Phuket, Pattaya, Bali, Penang, Batam and Boracay. Even with the regional currency
crisis, coastal tourism is still @ major source of revenue. However, the economic impacts may be
more localized while the overall situation at the national level remaing relatively unchanged (e.g.,
shift ta non-coastal tourtsm),

Some of the internationally well-known coastal resarts cited above have become overdevel-
aped and show signs of envirenmental degradation like erosion and pollution in addition to socio-
cultural problems. Yet these places continue ta thrive, probably because of the presence of other
attractions (e.q., entertainment, cultural sites and theme parks). In recent years, “environmen.
tally friendly” tourism or eco-tourism such as SCUBA diving in coralling areas, wildlife observa-
tion and nature sightseeing or trekking have become popular, If praper tourism plans and effec-
tive enforcement are not in place, the fkelihood of these types of tourism to be sustainable will
diminish. To be sustainable, tourism should contribute to the economic and social development
of the locality enriching local culture and Efestyles in a positive direction. A component of such
a plan should be public awareness on the environment, not only dealing with cleanliness {e.q.,
solid waste) but also on the conservation of living resources, preservation and protection of
landscapes and maintaining or impraving environmental quality (air, water, ecosystems),

The impacts of coastal tourism on the environment and the marine ecosystems in particy-
lar are due to infrastructure development, recreational activities and sociocultural interactions
compounded by inadequate and ineffective legal and institutional arrangements inchuding en-
forcement. Unlike other economic sectors, coastal tourism is highly dependent on the environ-
ment (ie., coastal waters, beaches, coral recfs, ete) and the degradation of that environment
will result in the degradation of the industry itself as well as creating secondary impacts on
other industries (e.g., service-oriented industries, local commercial enterprises). For exampls,
Boracay, Philippines, recently was the center of a controversy between two government agen-
cies—the Department of Tourism and the Department of Environment and Natural Resources—
over the level of coliform in coestal waters, suggesting contamination by domestic waste from
commercial establishments, Apparently, many of the commercial establishments {(hotels) did not
have environmental compliance certificates to operate so that most of their domestic wastes
were not properly disposed of, From the point of view of the tourism department, such pro-
nouncement generated negative publicity on the resort and scared away tourists resulting in
economic losses, Although the controversy has dissipated, it ilustrates a very typical situation
in tourist centers in the region. In many ways, coastal tourism programs and activities often fail
1o appreciate the benefit of the resources that are the very basis of their industry, centering
largely on the profits potential rather than on their true value

This eighth issue of the Frogicsf Coasts presents work on how coastal tourism can be
sustainable through the assessment of the resources and associated economic activities includ-
ing cerrying capacity. By enalyzing or evaluating these factors and parameters, decision makers
and stakeholders will be able to appreciate the intrinsic, sometimes manifestly intangible values
of coastal resources and ecosystems in quantitative economic and physical terms, While refine-
ment is still needed, these values can serve as benchmark in planning and management to de-
velop, mprove or expand the tourism indestry, resolve conflicts, safeguard anvironmental quality
anid zoning of tourist sites, among others, Ample classic cases of coastal resonts having re-
source use conflicts and environmental prablems can be found worldwide. By examining these
cases, assessing the resources in physical and economic terms and developing coastal codes and
policies and in partnership with the private sector, concerned government agencies in the East
Asian region can go a long way towards ensuring sustainable coastal tourism and at the same
time, conserving and protecting the enviranment.
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MANAGEMENT OPTIONS FOR COASTAL
AND MARINE RESOURCE PROTECTION

Conceptual Framework

Tﬂurlsm 15 an invisible export with the unigue
charactenistic thal the purchasers of s ‘products’
have to travel 1o a destination {e. g, other countnes) in person
o ‘consume’” them (Lea, 1938). Tounsts may be prepared
to travel long distances if the destination 15 worth the me,
tripand expense including suitable accommodation. It makes
use of or ‘consumes’ both onshore and offshore coastal
resources such as swimming, windsurfing, water skiing,
boating and fishing.

economic returns or net benefits are considered here as net
of all costs, including envirommental and other social costs,

The economic analyses described below have been
applied (o coastal tourism in the Malacea Straits This paper
is part of the study on risk assessment and risk management
of the Malacca Strans Demonstration Project under the GEF/
UNDPE/IMO Regional Programme for the Prevention and
Management of Marine Pollution in the East Asian Seas.

Concept of benelit-cost
analvsis

These activities are made

possible by a derailed ar

tourism infrasiructure, ‘o
and the continuous
growth of the tourism
industry which conse-
quently results in critical
changes in the natural and
human systems in Lhe
coastal zone. Specific
tourist activitics also take
place on coral reefs,
which with their unique

Louniom develofunent cavolucs
choices made between wational aund
regional cconamic frogramd, aund
betueen the wellare of divense iutenedts

whede waed of coaelal nesources

The benefit-cost analysis 15
the popular technique for
evaluating public expenditures
and policies for a non-marketed
commodity, such as water and
marine resources. Where market
fatlure exists, the benefit-cost
analvsis, using shadow prices for
the non-marketed impacts, will
aid in preventing wasteful usage
of resources.

marine life require special

care to emnsure their

lenger-term viability (OECD, 1993). The private and public
seclor eoonomics of tourism needs to be recognized, planned,
monitored and regulated 1o achieve sustainable development,
Otherwise, 1t leads to haphazard expansion of the tourism
industry, further intensifying multiple-use conflicts within
the coastal and marine ccosvstern,

Most studies that analyzed tourism cmphasized the
revenues and employment generated by this industry as well
as the possible detrimental changes in the natural
environment. Two of the many important tradeofls that are
part of tounism development involve choices made between
national and regional econcmic programs, and between the
welfare of diverse interests that compete in the use of coastal
resources (Miller and Ditton, 1986), The 1ssuc of economic
efficiency usually arises as a result of the use of coastal
resources for alternative actvilies, i.c., the ‘opportunity cost’,
Singe resources are limited, they should be used in activities
where the ner ecanomic refurns are the greatest. Net

Net mresent value (NPWV)

The most commonly used formula in project analysis is
the net present value (NPVY. [t determines the present value
of net benefits (that is, benefits less costs) by discounting
the streams of benefits and costs back to the beginning of
the base year (year () across an cconomic time horizon, The
approepriate time horizen for a project depends on the
following factors: (1) the expected useful life of the project
in terms of vielding the outpuls and the associated economic
benefits for which the project is designed, and (2) the level
of the discount rate used in the cconomic analysis (Thxon
and Huofschmidt, 1986}, The discount rate iz used to compare
and weigh benefits and costs that occur at different points
in time, and 1o get the present value of the benefits and
costs vielded by the project. The discount rate factor, which
15 chosen exogenously, acts progressively to reduce the
present value of outputs or benefits obtained in future years.
Henee, the lower the discount rate, the longer the economic
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time horizon, Morcover, all prices used in the analvsis are
real or constant (dollar) prices, thus, the discount rate should
nol refleet inflation. Benefits and costs are defined as the
difterence between what would occur wish and withons the
project, A positive value for NPV indicates that benefits
Trom the project are greater than costs aver nme,

Renefit-cost ratio (BCR)

The henefif-cost rafio 15 a simple derivative of the net
present value criterion, This ratio compares the discounted
value of benefits with the discounted value of costs, A BCR
of less than 1 means that the project generates losses from
an economic point of vicw

Traditionally, only the direct project benefits and project
costs are accounted for in
project cvaluation. The
expanded approach resultsin
combiming both economic
and environmental analyses,
This approach includes the
externgl and environmental

natural resource or environmental service 15 the amount of
resources, expressed i common units of money that society
would be worse ol il the natural resource or environmental
amenity were lost. It consists of (1) nse value (UV) and (1)
non-use vilue (NUV), Use valves may be broken down
further into the direct use, indirect use and the option value
(potential use value). The direct use values that can be
derrved fram coastal and marine resources include the e
benefits from fishery, recreatnon and tourism, while indirect
use values include benefits of carbon sequestration, crosion
and flood control, ¢te. The opfion value 15 the willingness
e pay 10 mamntain the natural resource weighted by the
probability that the resource will be used at some future
date. Ome major category of mon-use value 18 existence value.
It anses from the satisfaction of merely knowing that the

Total Economic Value

umprovement benefits (plus

|

the benefits from environ- 1 USE VALUE ! | nowusevalue |
mental protection), aswell as
the costs of external andfor . ul | i

: sl istence
environmental damages and ol e m aption Bequest i
of covironmental control : value I yalue

: | Exprciod ol
measures, beng carcful not b o o o Riie 0
Armnnvices That i i Ui

to double count the later et S and e | Wavnguse cantinued

; . . act Lsa and fancs based
(Dixon and Hufschinidt, Pt roerible s of 0 iy e
[986), Thus, the cconomic ﬁ-’-“; ganration St

e i TR
analvsis is done from the _Emﬂ:;fm incimcily ptirerars
standpoint of sociciv’s marcutee o,
welfare, wherein social B, g e
! e kel supporn o hattaty
opportunity  costs  and  quase nacar s -Sagat
5 = . . EnnsiTIC < n

2015 from various ]']'ﬁilC'ICS raw manenal + linanms tradtioral usas
r projects are reflected Hlane el
PR * . '-‘I:mew'-‘ Physical protection

reckpape 1o
To et the values for the resnarch e
2 il L

external benefits and cosis, bty s cassn
the environmental effects of Global lifa-
the project must first be RIRpa

identificd. Secondly, these
effects have to be quantified
(i physical ierms), and then
the quantified changes have 1o be valued or given monctary
values. The actual econcmic analysis or comparison of
benelis and cosis s conducted atter the monetary valuation
of important environmental effects has been accomplished,

Source: Seurgecn (L5992

Tatal economic value

Conceptually, the ratal eooncmic vaiue (TEV) of a

assel exists, although there may be no ntention of using it
The value derived from non-uses, however, depends on the
mumber of the peeple, their awareness ol the natural resource
{e.g., coral reef), their level of information, and their
preferences For the respurce and its characteristics
iUniversitetet | Bergen Senter for Miljo-og Ressursstudicr,
1994y, Figare ©illustrates the ceonomig valoes attriboted
to the environmenl, using coral reel as an cxample.
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Benefit-Cost Analysis of Management Oplions
Jor Coastal and Marine Resource Protection

The entire cast coast of Sumatra has natural beaches,
and the developments (ports, residential and industrial
estates, tourist resorts) represent only a small portion of the
beach area. In Singapore, natural beaches are narrow, while
artificial beaches, found along the east coast of the main
island, are created from coastal land reclamation. In
Malaysia, the known beach resorts are found in Pangkor
Laut Island, Langkawi and its southern islands, Port
Dickson, Pulau Land Tengah (Blue Coral [sland) and
Tioman Island The coral reefs along the Malacca Straits
are in fair condition, but are facing degradation due 10
sedimentanon, fishing intensity, ete., although tourist
activities have so far not contributed much to the stress (Choa
atal,, 1997),

Among the direct impacts of tourism in these countries
are the revenues derrved from this sector. From 1952 to 1993,
the number of annual arrivals in Indonesia increased by a
record level of almost 630%—Trom 392,000 in 1982 t0 4.3
millipn in 1995, For Malavsia, the number of annoal arrivals
increased from 2.5 million in 1981 10 7.3 million in 1993,

or an increase of 159%, The number of annual arrivals to
Singapore more than doubled—{rom 3 mullion in 1985 107
million in 1995 ( fabie f).

The tourism receipts in Indonesia increased by 127%,
from $2.1 bullion i 1990 10 %5 2 billien i 1995 Tourism
in Malaysia is the therd major foreipn exchange earner.
Revermes (from tourism) increased from $1.7 billion in 1990
1o $3.9 billion in 1993 in Malavsia. For Singapore, tourism
revenues account for about 7% of GDP and aboul 6% of
total exports of goods and services. There was an increase
from $8.3 billion in 1990 10 $11.7 billion in 1993 in
Singapore.

Managenient oprions

Two management options are considered in this paper:;
coral reef protection, and setback soning for the beach areas,
and a 20-vear time horizon 15 adopted for the beneht-cost
analysis. Discount rates of 3%, 10% and 13% arc used for
sensitivity analysis. Lower discount rates are preferred for
environmental projects while higher discount mies ure
preferred by financial analysts to reflect market rates for
mnvestment and working capital,

1990 1991 1992 1993 1994 1995
| INDONESIA
Furpose of visit ("000)
Vacation 1,767 2128 2,520 2,534 2,884 2,864
Business 284 26 400 od 1,006 1,367
Others 127 115 143 116 106 43
Length of stay (days) 11.82 11.84 11.08 10,66 10.33 11.15
Ave. per capita daily
expenditure ($) §179 8289 9655  100.92 11563  108.44
MaLAaYSia,
Furpose of visit (000)
Vacation 36488 30175 40247 43772 47329 4,905.7
Business 361.0 361.0 3850 3957 423.8 4393
Others 1.624.3 1,624.3 16063 1,730 1,807.3 1,876.5
Length of stay (days) — 4.6 4.8 —_ -— —
Ave. per capita daify
expenditure (5] A7 .06 57.78 6287 64.38 38.60 4537
SINGAPORE
Furpose of visit (‘000)
Vacation 3,312 3133 3,518 3052 4,024 3,985
Business 1,023 1,020 1,064 1,145 1,240 1,321
Cthers 888 1,262 1,407 1,528 1,635 1,851
Length of stay (days) 3.3 3.26 3.14 3.0 295 2.89

Sources: Deparfmenl of Toursm, Pests and Telecommunications. Stefisical Repart an Vizsior Armival lo indomesia,
Malaysian Tourism Promation Board, Annua! Tourdsm Slafislical Rapod.
Singapore Tourism Promotion Bosard. Singaoocd dAnneal Report oo Toursm Shadtishics
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The direct benefits {revenues and consumer surplus)
considered in this paper are for tourism only. fable 2 shows
how tourisim revenues from beach nse in the Malacea Straits
are derived. Tt 15 assumed that the tourisis spent at leas)
3085 of their stay in the beach or marine parks (Cesar, 1997},
IFor the direct benefins of coral reef protection, revenues from
divers in the coral reef sites in the Malacca Straits are
derived, assuming that the number of divers 15 Tnited o
B0L000 per year to maintain carrying capacity, and that
average daily expenditures amount (o $266 per day (Vogr,
1996,

(Tahlz 1) arc used, For beach use and coastal amenities,
these benefits ranged from $132 million to $437.2 million
in 1993, For recreational amenitics provided by coral reefi
and manng parks, the benefits (especially for divers) ranged
from $1.6 million to $390 million,

The total beach area in the three countrics is about
27225891 ha (GEFUNDRIMO, in press). Adopuing the
value of $49.73 as the value of the consumer surplus
{adjusted consumer surplus derived by Bell and Lecworthy,
199073, the total consumer surplus in the three countries

Indonesia

Visitor arrivals (to Batam and Medan/Sumatra)

% of tourists going for vacation

Average length of stay (days)

% of ime spent at beach
Average expenditure per day
Subtotal

Malaysia

Visitor arrivals (to West Coast towns and islands)

% of tourists going for vacation

Awerage length of stay (days)

1% of time spent at beach

‘Average expenditure per day
Subtotal

‘Singapore
| Visitor arrivals
% of teurists going for vacation
LAverage length of stay (days)
(9% of ime spent at beach

| Average expenditure per day

Subtotal

TOTAL

Waluing tourism benefits signifies measuring not just
the direct monetary benefits, such as tourism receipts, but
also the surplus that these natural resources would generate
to the local economy if the environment and natural resources
were efficiently priced fer the tourist population. The various
estimates of consumer surplus (per person per day) derived
from studies on recreational demand by tourists are adopted
in this study as measures of non-market benefits provided
by coastal and marine resources, The consumer price index
(CP1) 15 nsed 1o adjust these consumer surplus figures to
teal or constant prices for the vears considered. To get the
aggregate values, the number of tourists going to Indonesia,
Malaysia and Singapore for vacation, particularly in places
along the Malacca straits, and the average length of stay

a 1,167,480
#] 66%

o 10

d 30%

a Us%108.44

f=asbecedee USE250,671,031.78

a 2,928,800
b 67%

c 48

d 30%

] US545.37

f2=asbecedes US$H128,202,282 11

a 7. 137,255

b SE%

[+ 1

d 30%

] US3386.54
fi=arbeoedee USS463 484 204.01
f1+12 +{3 US5842 357 527 .90

amounts to $326.6 million per vear or $1,199.47 per ha per
vear. The total area of coral reefs in the Siraits is 6,532.12
ha (GEF/UNDP/IMO, in press). Adopting the value of
$277.93 as the consumer surplus of divers (adjusted
consumer surplus derived by Pendleton, 1993, and $0,000
divers per year, the total consumer surplus is estimated 1o
be around $22.2 million per year or $3,403 85 per ha per
year. These values (benefits) will be dissipated over time if
the resources are nol maintained or protected.

The main indirect benefit to be derived from setback
zones for beach 1s shoreline protection, and letting natural
vegetation 1o gocur. For coral reefs, the indirect benefits are
maintenance of biodiversity, contribution to research, and

Tragieal (Fogets



prevention of crosion. These indirect benefits are included
in the economic amalyxis becanse of their impacts on tounsm
{Table 3). Except for the value of the direct benefits (i.e.,
tourism revenues and consumer surplus), the value of the

Coral reef protection

Direct benefits: Eco-tourism

Indirect benefits:

Research

Erosion prevention

Eco-tourism
Investment cost
Annual cost

Maintenance cosl

Mitigation cost

Costs:

Beach: setback zone

Tourism

Consumer surplus
Shoreline protection
Investment cost
Annual cost
Maintenance cost

Direct benefits:

Indirect benefits:
Costs:

indirect benefits and costs used in the economic analysis
are from GEF/UNDF/IMO (in press). The economic analysis
shows positive NPVs for the

different discount rates used.

Morecover, large NPVs

inchicate the acceptability of

these policies ( Tabde £,

Consumer surplus (diving)
Biodiversity (option and
existence value)

vsed in deniving the aggregate value of consumer surplus
from beach use by tourists. The pollution and erosion
reduction schemes provide large benefits, particularly to
tourists (and 1o local users as well), and can be used to justify
such schemes. Existence
values for  beach
nounishment are positive
for several reasons
bequest molives,
benevolence toward
relatives and frends who

24 836.72 use the beach, sympathy

3.403.85 for people and animals

affected by beach erosion,

15.00 fechngs of responsibility

91.08 1o preservie environmental

34 871.75 resources such as a beach,

and altrusm (Silberman

115,189.98 (in year 1) et al., 1992). Tahle §

4,224 67 indicates the potential

411577 zains to be made from

575 maintatning  natural
areas,

Any program imvol-

317577 ving eather conservation
1,199.47 or management of these
103.01 resources should consider
3.827.47 the tourism benefits that
133.04 ils present status provides
130.87 to the localiregional

¢conomy. Tourisis/con-
sumers appreciate 1the
quality and availatality of particular charcteristics, such as
beaches, landscapes, clean air and sewage treatment, For

Discount Rate

When incorporating Management Program 5% 10% 15%
quality attribules, the
aggregate  values  are Coral reef protection
estimated by multiplying the MNPY 565648.09 348,924.81 226,771.12
adjusted consumer surplus BCR 3:57 2.88 2.35
per person’ (resulling from
such pollution reduction and Setback zone for beach
beach mourishment prog- NPV 4889252 32.251.58 22,751.48
rams) by the same variables BCR 8.07 6.49 |

"The studics considersd arc: (a) Bockstael of al. (1987) for the 10% reduction in oil, coliform bacteria and color, {b) Bockstac] ef al
(1989} for the 20% reduction in nitrates and phosphates, (¢} MeConnell (1986) Tor reduchon of polychlonnated biphenyl; and (d}

Siberman and Klock {19383) for beach nounshmen! programs
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20% reduction in nitrates and phosphates

e b b

example, any loss of coral reef and water quality and
reduction in the fish population would result in divers
shifting their demand to ether islands competing for the
same market, and the loss of this market would be very
difficult 1o replace with other visitors (Dixon et al., 1994),

Conclusion

Environmental quality and state of nalural resources,
logether with price, service quality and accessibility influence
consumer choice, On the other hand, production decisions,
such as provision of tourism infrastructure (hotels, resorts),
larve effects on the conditions of the envirenment and natural
resources. Thus, tourism has both positive and negative
impacts. Regulated tourism development, however, can
reduce or mitigate the negative impacts. The benefit-cost
analysis of policies toward beach zoning and coral reef
protection shows that the costs invelved in implementing,
these policics are less than the tourism and recreational
benefits that wall be ganed from maintaining biodiversity
and the state and quality of coastal and marine water and
resources. The large NPWVs denved in this study imdicate the
‘profiability’ of undertaking management programs for the
protection of these resources, Morcover, there are large
potential benefits, as shown by changes in consumer surplus
as a resull of pollution reduction and beach nourishment
pPrograms,
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TOURIST COASTS:

UNDERSTANDING

oastal tournism is an activity familiar to most people.

For coustal zone management (CZM) planners,
this activity has to be assessed carefullv as 1t makes
demands on reseurces, compeies with other uses, and has
sipnificant impacts, somelimes negatively,

Yourist Coasts

Most coastal researchers would generally apree that

natural coasts can be classified into sumple categornies of

cliffs, stony coast, sandy coast. mangrove coast and coral
reel coast. For coasts changed by human activities, the
term “artificial coasts™ 15 used but this has a strong
connatation o coastal structures. The term “developed
coasts” canalso be used. This conshitules o larger catlogory
in which several tvpes of human-impacted coasts can be
included. Tourists coasts arc those developed for
recreiion and tounsm

A case can be argued for using the terom “lourist coast™
instead of coastal tounsme Presently, “coastal tourism™
tends to refer more to general tourism which includes non-
coastal activines, The studics on coastal tourism largely
deal with resort
morphology,
processes of coastal
touri1sm
development, reson
cvolution and resort
typology in which
the coast is often
reduced 1o a strught
ling. There i5 nol
cncugh cvaluation
of the phvsical
svsicm  and  its
inplications for a
[uller understanding
of coastal tourism.

Conceptually,
the interaction of a
physical system (coast) with the human system (tourism)
should result 1n coastal tourism or a tourist coast, and ideally
all components should be treated holistically. Bv focusing
on tourist coasts, the physical system can be better related
to tourism and thus, reduce the imbalance, This is sometimes

A patch of mangroves at the end of a bay beach prevents fine matenals of a
nearby stream from reaching the sandy beach, Lombok, Indonesia

COASTAL TOURISM

easier said than done. For example, a tourist coast has zones
above and below water level, but there are different ways of
defining these zones based on bigsciences or geosciences.,

This paper attempls to logk at tounst coasts from the
perspective of coastal geomorphelogy, which is the study of
the forms and processes of the coast and is strongly based on
ficld work.

Basic Ficld Studies

A coastial geomorphological study was conducted along
1R B of the north coast of Bintan. an Indonesian island located
about 440 km south from Singapare, for the development of a
large mtegred resort The work produced an inventory of
maps on a scale of 1:20,000 showing varous coastal types
{sandyv shore, rock shore, coral reefs, mangroves, artificial shore,
island). Thiswas supplemented by information on streant outlets,
coastal erpsion, and beach profiles and grain size changes of
twenty-Tour stations for three monsoon periods.

The field study serves several purposes it idenfifics
potential tourism sites which include beaches, headlands and
other unique features,
wdentifics ceologically
sensitive or fragile
areas, such as small
islands, certain head-
lands, fringing reefs and
mangroves, where re-
sort development is nog
recommended: indicates
the setback lines, hased
on the scasonal beach
changes and other
information; and
provides preliminary
information for EIS
{cnvironmental 1mpact
staternent).

Such field studies
are basic and should be carried out for any proposal to develop
the coast for tourism. To meet the needs for information
{especially for EIS requirements) and with the current ¢conomic
crisis, there is a need to develop suitable methodologies for
rapid and reliable Geld studics of tounist coasts
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Coastal Nites

Site is one of several factors influencing coastal tourism,
1115 strongly associated with the physical environment of
the coast. Specific advantages and disadvantages of the site
can influence the layout and evolution of resorts. For example,
sites on wide sandy beaches and in large bays with a
hinterland are different from sites on rocky headlands, small
islands or coral cavs,

A study on the resorts and coastal geomorphology of
the east coast of Peminsular Malavsia identifies several
characteristic sites for resonts (Figeerre 1) zetaform bays (also
called crenulate, crenellated. half-heart, J-shape) with g
protected upcoast curve mn the lee of the headland, non-
zetaform bavs which are usuvally small and have strong
seasonal beach changes at either ends; coastal barriers, low
linear coasts and estuaries. This schema provides a useful
basis for planning resort sites on similar tvpes of coast. [tcan
be expanded or modified for use elsewhere, Similar or related
sehema can be developed to identify and analvze the tourism-
coast interactions.
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Small fsfand Tourism

Islands with their unique combination of landforms
and water are particularly favored for tourism
development, Tropical islands have an added asset of
vear-round sunshine and the presence of coral reefs
which create distinctive coralline beaches. [sland size s
one ofthe crineal factors influencing island tourism, A
study on tourism development on small slands o the
gast coast of Peminsular Malaysia shows the significance
of the island’s geomorphology and s relationships 1o
tourism development. Figure 2 allompls o summart>e
these relationships,

The island’s coastal geomorphology is strongly
affected by the mensoons, with an exposed ecast coast
marked mainly by cliffs and a sheltered west coast with
beaches. Accessibility is an important factar in lourism
development and again, coastal geomorphology dictates
the construction of long jetties across the reef flats on
the west coast. Tourism development 15 conlined manly
to the sheliered coast, and connected by a series of
paths and tracks, More 1solated beaches are reached
only by boats. The 1sland resources are Limited. The
water supply is from wells but this has become
mereasingly sahme due 1o a lowenng of the water table
and the islands have been relving on potable water in
jerry cans brought in by boats. All food supplies have
to be imported except for limited amounts of coconut,
fish and poultry from the Tocal fishing village. Tourism
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development is tvpically spontancous and operates on a small
scale based on chalets or A-frame huts. The negative impacts
of such develop-
ment are evident i
the inadequate
sciback from the
beach, the discharge
of wastewater into
1he sea and robbash
dumps ludden in a
vegetated area out
of sight from
fourists,

Rock Coast
Tourism

Coastal tourism
in Southeast Asia is
strongly based on
sandy beaches and
net many resoerts have established on rock coast sites. The
southeast coast of Mactan, a small island east of Cebu,
Philippines, provides a useful example on the adaptive use of
tourismon a low rock coast. Tourism development in Mactan
started in the 19705, A field study of the Mactan resons
sugeests three major changes to the rock coast (Figure 3),
The initial stage involved a minimum change to the rock coast
and the beaches. The second stage witnessed a variety of
coastal structures established to retain the beaches and beach
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Sea walls encourage

nourshment. Groins arc the main stroctores and together with
breakwaters, a variety of resort layout was created. The final
stage Was the
excavation of the rock
coast or the lazoon and
the creation of artificial
beaches,

Macltan's
cxpericnoe shows the
potential and extent to
which a low rock coast
i be used for resord
development. Much
depends on the
deployvment of appro-
priate coastal protection
measures, beach nou-
rishment  and  the
success of artificial
beaches (graim sizg and
density are critical factors), Spatially, such tourism
devclopment gives rise 1o compact enclave instead of the
ribbon development characteristic along sandy coasts,

’ W oy
An artificial beach in a bay excavated on a low limestene coast, Maclan
Island, Philippines.

Coastal Erosion

Coastal erosion appears to be an issue on several touris)
coasts of Scutheast Asia, On some lourist coasts, the
evidence for coastal erosion 15 less although sea walls have
been built to protect the resont propertv. Several questions
need to be addressed: how and to what extent are coastal
erosion and coastal protection measures related to tourism
development? Is coastal tourism a significant factor in coastal
erosion?

These issues were investigated for six tounst beaches in
Bali, Indonesia, which have different physical characterisues,

=

.beaé:n arosion, Knh éamul, Thallan&

ko

July 1998



vanons levels of ourism development and avariety of coastal
protection measures. Field mapping and analysis were carried
out on three variables: the physical natore of the coast, the
nature and extent of tourism development and shore protection
measures, Where necessary, the tounist coast was subdivided
into appropriate sectors based on one or more of the vanables
and the information summarized in maps and in a table for
comparizon. An example 15 given for Kuta coast, the most
popular tourist coast in Bali (Fgeere ),

The results show that a tourist coast s likely to develop
as 2 single-scotor coast based primarily on its physical
character. Muluple sectors subsequently result with the
deplovment of coastal structures, The plvsical factor 15 Likely
1 remiain constant or even decrease in significance in the
cvolution of the tourist coast. For Bali, the coastal protection
measures are deploved in three situations: (a) measures 1o

—l— Coosiy, @ructams |
KX Crasial sncicd

= e i
[TRTe | :

protect resort propertics from erosion due to natural and
luman causes, (b) specific measures to provide the coastal
crvironment for tourism, c¢.g.. breakwaters to provide
protected walers, gromns to protect artificial beaches, beach
nourishment; and (c) “last-resort” measures 0 salvage the
coastal environment for tourism, ¢.g., at Candi Dasa where
large T-groins are used 10 prolect a coast that has lost its
beaches due to the destruction of the coral reef and the
construction of sca walls,

Nustainable Coastal Tourism

Sustainable coastal tourism is still a debatable topic but
will benefit from an increased research input from the
environmental {coastaly perspective, As yel, there is no model
fior sustainable coastal tourism applicable to Southeast Asia,
Current major issucs center on the scale of tourism
development, inputs to local population and implementation.
Information provided by the technical and field research in
environmental science, engineering and management (o
identify the “best™ practices can prowvide dirgctions for
sustamable coastal tourism.

. S S e
Pelluted water, unnecessary sea walls, inadequate setback and
destructinn of coastal vegelation can be prevented by the enforce-
ment of proper environmental guidelines for coastal taursm devel-

opment

Notes

The International Geographical Union Commissicn on Coastal
Systems (1GU CCS) currently runs a project on Tourist Coasts
convened by the author. its objective is to examine tourist coasts
holistically, based en a sound understanding of the components
of the physical system (coast) and the human system {tourism).
The environmant/tourism links and relationships, issues and
challenges and opportunities facing such coasts Include coastal
resort space and maodels, future scenarios of change of tourist
coasis; specific aspects relating to setback lines and buffer zones,
coastal erosion, public access, suslainability, carrying capacity,
elc, planning tourist coasts; and management of lourist coasts,

XS Wong Peh Polt
Bepartment of Ceagrapin
Naticna! Unoversity of Singapare
Simgagrare 119260
Tel 5.RTLI850 Fax: 63-T77309].
Femail: peowpplines.edu sgor ppwangiipacifioned sy
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TUBBATAHA REEF NATIONAL
MARINE PARK

fntroduction

Tubbamlm Reel National Park is the Philippines’
only pational maring park. It is included in the
UNESCO World Heritage list {considered as a significant
national habitat for fx ity conservation of biological diver-
sify), There are i number of maring

Prior to the proclamation, Tubbataha was 2 center of
controversy bebween farmers of the seaweed fSucfieuma who
hiad set up their farms in cne of the lagoons and the envi-
ronmentalists who objected to the use of the reef arca on
ecolopical grounds. The controversy was resohved when
the DENR issued eviction orders forcing the farmers (o

leave the area

protected areas in the country, but —
none approaches Tubbataha inarea,  »
diversity of marine faung and ma-
ring labitats, and abundance of ma-
rine organisms. The purpose of the
park 15 10 protect and preserve the
coral reef atoll with its sbundant and
diverse reef assemblage, ncluding
the marine turtles and water birds
lound roosting in the arey.”

Proclaimed by Philippine Presi-
dent Corazon C. Aquino a natenal

L, To frotec? avd frecewve the
canal nee) atoll with cto abuedact

aud devewse reef asenblage. i~
clading the manine tuntled and

Nature af the Tubbatahu
Enviranment

Tubbataha is part of the
reef system in the nuddle of the
Sulu Sea. The reel system in-
cludes Cagavan Islands, Cavili
Island, Arena Islund, Basterra
Reef and several others, Be-
cause of the resermblange o the
atolls in the South Pacific re-

marine park under Proclamation no.
Goon 1D Anpgust 1988, Tubbataha
occupies an arca of 33,200 ha of
coral reefs, islets and manne waters i the cenler of Suln
Sea 1197307 -120%04" lanmde and $%43°- 87547 longitude),
about 136 km east of Puerto Princesa. Palawan, to which
province the maring park politically belongs, Froclamation
o, 306 states that the adminstration of the parck s the re-
sponsibiliey of the Department of Environment and Natural
Resources (DENR).
But 1n the carly
199405, a4 nongovern-
menl organizalion
wis authorized by
DENER to manage the
park. This suthonty
wis later withdrwn
probably because of
many reports on vie-
lations of park regu-
latigns. The Navy
wis then given the re-
sponsibility to protect
the park. At this ime,
the DENR may have
tasked the Palawan
Ceuancil for Sustaimable Development 1o manage the park,

b =

ICEEN

Hard coral assemblages are very common alang the reef margins of Tubbataha. Branch-
ing corals such as the staghorns (Acropora sp.) are extremely vulneratle to destructive
fishing practices and they constitute the majonty of the rubbles found in dynamite-blasted

gian in having acentral lagoon
surrgumnged by o rocky rim, the
term Aol or "semi-atoll” has
been given to the North and South Reets of Tubbataha,

Bialogical Importance of Tubbataha

Tubbataha is possibly the source of fish larval recruits
for coral reefs in
the  west and
southwest part of
Sulu Sea, inclu-
ding these asso-
ciated with or near
the Palawan main-
land. Such recros
could be carried by
prevanling ocean
curreniz 10 these
recls, which serve
as fishing argas,
This hypothesis
miakes sense, First,
watcr Trom 1he
Pacific Ocean upon
entrance to the Sulu Sea. has been reported to move
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wesrward and soutlvvestward (Socgiarto, 19860, Sccond, the 4. The densities of ichthvoplankten (fish and
currents generated would bring larvae of marine organisms crustacean larvag) were also higher than in
from Tubbalaha Lo the Palawan group of islands through a other arcas of the Visays,

5. Poaching occurred in the
site as shown by the pres-
ence of dried shark fins, fish
and live fledgling boobics
a fishing boal apprehended
bv a survey party i May
1991, Several carcasses of
marine turtles littered the
beach at North [slet. appar-
ently killed by the poachers
for fond.

&, Live coral cover in both
MNorth and Sooth Recfs
showed a clear decreasing
trend from 1984 o 1992, 4
defimie indization of human
disturbance,  possibly

et oy, B
Schoals of reef fishes are often encountered in close associabion with the corals. Small-sized

species of damselfishes for instance, seek refuge from predators by swimming very close fo the
pranches of tabulale corals,

distance of some 150 km, well within the distance traversed through fishing with dyna-
by fish larvae before settlement. 1T these sssumptions hold, e,

the larval recruits Trom Tubbataha would be a major factor

1o ensure the sustamability of the fisheries of the Paliwan 7. Concentrations of nitrates and phosphates were
area, which supplies a considerable portion of the fish needs low as expected in unpolluted manne walers,
of Metro Manila,

8. Rescarch is needed to assess the role of

Tubbatalia as the source of {ish larval recruits

Muarine Environment and Resources for the fisheries stocks along Palawan and
of Tubbatala nearby fishing grounds

The marnne resources of the Tubbataha Reel Natural
Park have been studied by scientists from the Marine Labo-

ratory of Silliman University including the problem of poach- Evo-tourism
ing. The major findings and conclusions
of these assessments, which were carred — Tourism in Tubba-
out in three seasons from 1991 to 1992, ave; taha 15 mainly the cco-
L. any econsaic develofuent that 10utis type such as
1. Theebserved numbers of bird i SCUBA diving, snorkel-

specics were much reduced gl have bearing ow Tubbataka  ingandundervatcr pho-

comparéd to ohservations tography,  Tourists,

made before 1991, slould be desigued and mosty foreigners and

; : domestic corporate ¢x-

2. Four or five large marine Cmflemented with conservalion aud ecutives, are the frequent
mammals have been sighted : . visitors. As there 1s no

i T\bbatihs valers. Aroleclion al the Mammfmg; {nuriiminfrasiructurein

B the arca, orpanized tours

3. Data for numbers and bio- concenic, arc made, generally
masses of target fish species originating from Pucrlo
(Serranidae, Lutjanidac, Prinsesa (capital of
Lethrinidac) are much higher compared 10 Palawan) consisting of 2 to 3 Jarge vessels carrying about
other fishing arcas in the Visayas. 3010 40 people. Each tour generally lasts for a week with 5
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days of diving and cach diver is charged about US$200 per  for waste management, servicing of diving equipment and
day. These tours are orgamized by privale lourism groups  vessels, emergency assistance and improve secunity (i.c., for
largely based in Manila or Cebu. Thus, in terms of tourism  environmental protection and conservation) of the site. The
private tour operators will benefit from such in-
frastructure through reduction of maintenance
and operating expenses, increased tournist vol-
ume and access to facilities and services, For
their part, the private tour operators can help in
the conservation of the site through environ-
mental public awareness (not just concentral-
ing on the corals or the fishes), especially of
the fishermen in nearby arcas and of the gen-
eral population about the ccological significance
of Tubbatahi.

‘ L T B 3 T
Surgecnfishes are also comman in shallow walers where they feed mainly on algae
found in association with the corals. A tabulate coral (Acropors sp ) is shown here
with the fishes.

REFERENCE
very little revenue or income is accrued to Palawan, par-

ucularly the residents (boat operators and local diving Spegiarto, A, 1986. Oceanographic assessment of the East

guides), The diving season kasts about 4 months from March Aslan Seas. UNEP Regional Seas Reports and Studies
iend of the nodheast monseon) o June (start of the south- Mo 68 173-184,

WEEL INONSO0n).

Protection of Tubbatala is tasked to the Philippine
Mavy. However, the arca s
large so that illegal fishing
(although not rampant) is
difficull to control. Being
1 World Heritage Site, any
cconomic development
that will Tave bearing on
Tubbuataha should be de-
signed and implemented
with conservation and pro-
tection as the overriding
concern. Fishing, for in-
stance, should only be al-
lowed at designated areas
atitside the sie. To help the
government in the protec-
tion and conservation of

; An exguisite array of tabulate carals {Acropora sp.) feund in the shallow portions of the reef system of
the World Heritage Site. 2 Tubbatana. Protection of these fragile crganisms and their habitat would ensure the sustainabilty of the
public-private partnership fizheries in the Palawan zrea,

with tourist operators hav-

ing strong environmental

concern should be forged as a long-term goal. With this ¥ Angel C. Alcala
parinership, the government can collect diving permil fees Cenmmissiore ar Higher
or overhead cost (e g . equivalent to about US$100 or more Hducation

per tourist per wur) and in turn, should provide facilitics Pasig City, Philippines
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CARRYING CAPACITY AND SUSTAINABILITY OF
COASTAL TOURISM IN HIKKADUWA, SRI LANKA
AND CALANGUTE, GOA, INDIA

Intrefuction

he development of coastal tourism in developing

countries poses special problems compared with
non-coastal sites. Several factors contribute to this phenom-
Criomn,

1. The ligh demand for tropical beach holidavs has
led to mass tourism and ad hoc development of coastal
tourism infrastructure accompanied by adverse ecologi-
cal, environmental and socioculiural impacis.

ii.  The coastal areas are characterized by multiple re-
sources and uscrs leading to con-

and few impacts on resources” (WTO, 1992). Boullion
(1985) provides a general formula 1o estimate the tourism
carrying capacity which consists of dividing the area to be
used by tourists by the average individual standard required:

Area used by tourists
Carrying capacity =

Average individual standard

The average individual standard is set by taking into
consideration the unportant aspects that need attention, For
example, minimum beach area per tourist bed mav be used
as o standard 1o measure carnying capacity of beach space.

flicts among different user groups.

Three tvpes ol carmving capacity are

. e : :
_ _ . §> T W}fi ﬁﬂ commeonly used lor analytical purposes.
m. Tourist business sectors i |2 _;jffmjﬁ S | These are
coastal arcas are owned by hotel §1 ,cg;;w?/ % :‘“%”%&W
greups and individoals from our- k) °?.?59°\°:c . L Ecological corrying capacity —
i

side the area with inputs also ab-
tained from outside resulting in
lesser benefs 1o the locals and to
therr neglect.

Iv. Management policies in the
coastal areas are implemented by
avariety of local, national and re-
gtonal organizations depleting un-

it

N .
Ry Hikkaguwa

LY

Sri Lanka

the maximum number of tourists that
an area can absorb before ecologcal de-
cline takes place.

i, Physfcal carrping capacin - the
absolute limut on tourist nuimbers that a
resource can cope with. Physical carry-
ing capacity includes water and elec-
tricity facilitics, solid waste and sew-

coordinated cfforts,

To ensure the continued viabihity of tourism {also called
“sustainable tourism™) requires the maintenance of “envi-
ronmental, social and econemic integrity and well being of
natural, built and cultural resources in perpetuity” (Federa-
non of Nature and National Parks, 1993). One way to mea-
sure sustainability is o identily the carrving capacity of a
tourism site. It provides a usetul technique to understand
the threshold limirs beyond which the activities seem 1o be
unjustifiable.

The World Tourism Organization (WTO) reports that
“Carrving capaciiv is the fevel of visitor use an area ean
aceommodate with ngh levels of satisfaction for visitors

ape disposal. telecommunication and
road transport.

if FEaviconmental carrviag capacify — the maximum
number of tourists that an area can accommodate
without initiating a decline in the general perceived

attraction of the area.

This paper vses the carmving capacily Concepl W mves-
tigate the tounsm aciivilies and {15 impact on two coastal
tourism sites in Hikkaduwa, Sr Lanka and Calangute, Goa,
India. These two sites exemplify the adverse impacts result-
ing from unplunned and uncoordinated coastal 1ounsin de-
wvelopment,
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Tourism in Hikkadwa

Hikkaduwsa 15 the mest popular coastal tourism site in
Sri Lanka and is one of the finest beach resorts in South
Asia, The total length of the beach is approximately 4 km,
It 15 situated in the soutlwest coast of Sri Lanka about 100
km from Colombo and about 150 km from the Katunayaka
International Adrport. The manne sanctuary is the focal point
of tourist attractions in Hikkaduwa.

Kev issues of tourism in Hikkaduwa

The present problems of Hikkadwwa tourism
area are: declining water quality, depleted coral
fish population, sedimentation of the coral reefs,
inadequate solid waste disposal svstem, coastal ero-
sion, inadequate anchorage facilives for fishung
boats, increasing traflic congestion, and conflicts
between different user groups,

White and Tantrigama (1993} in a study of
tourism-associated benefits and costs found tha
tourist business activities in Hikkaduwa gencrate
substantial economic benefits in terms of profit,
wages, purchases, foreign exchange earnings, em-

plovment, ete. If the present problems are not properly ad-

dressed, they will lead to a downturn in tounist arrivals. Thus,
the long-term net positive ben-
efits will not be sustainable,

Tourism in Calangute

Calangute is located ap-
proximately 16 km to north of
Panaji, the capital city of Goa.
The tetal length of the beach area

Hikkaduwa beach

s approximately 4 ke Itis one of the top 10 bathing beaches
in the world.

Calangute has always been the most popular beach for
the Goans and is visited by domestic and foreign tourists.
The ratio of foreign tounsts to domestic tourists in the state
of Goa is about 2(0:80,

Koy 1ssues of tourism in Calangute

Calanguie has been adversely affected by mass
tourism and unplanned development that resulied
m a rash of haphazard constructions, giving
Calangute an urbanized look (ECOFORUIM,
1993}, According to D'Souwra (1997) “.1n the
zood old days Calangute was considered as the
Cueen of the beaches. .. Calanguie is now termi-
nally ill with cancer...”

Wilson (19972, 1997b) summarizes the ad-
verse implications of coastal tourism in Goa in gen-
eral, most of which are applicable to Calangute.
These are: overdevelopment of the coastal sirip,
flaunting of planning regulations (especially those
forbidding any construction within 200 m of the
high tide ling), danger of exhansting the under-

ground aquifers through overuse, threat of salination rom
wells located too close to the sea, preferential  access 1o
scarce water supply by
the hotels which Timit the
water supply to local
residents, envirommental
degradation including
destruction of sand
dunes, pollution by hotel
sewage, dumping of gar-
bage, removal of beach
sand for construction
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purpases, restricted access for local inhabitanis 1o
beaches, intinudation of villagers oul of ther
homes as property developers attempt to buy up
the remaining coastal strip. erosion of local cul-
tural values through nudism, prostitution and pe-
dophile activities and drugs and moonhght par-
ties held by hippies (back-packers).

Tourism carrying capacity of Hikkaduwa

1. Feolugical currying capaciiy

The mest important ceological asset in Hikkaduwa is
the marine sanctuary. The two main components of this sane-
tuary are’ (i) coral reefs and (i} coral fish population. The

Glass b

extent of lund area of the marine sanctuary is approximately
45 ha, The main tourism activities taking place within the
maring sancluary are; viewing of coral reefs and coral fish
through glass bottom boats (GBBE), snorkeling and sea bath-
ng.

The maximum number of tourists to engage in differ-
ent kinds of activities at any particular moment i estimated
as follows:

{a) Total number of tourists allowed
in GEBs: (4 boats ata timex 9
adults or 12 children)

{b) Total number of tourists 1o en-

gage in snorkeling: Total space/ @ 86 persons
Space required per tourist
(4,290 m*/50 m?/person)
fe) Total number of tourists to ¢n-
gage in sea bathing: Total 104 persons

space/Space required per tour-
15t (2,600 m*/25 m*/person)

36 adults or 48 children)

i Plseal carning copacily

The important considerations i measuring physical car-
rying capacity are: the land area usable for
construction, water supply. clecineity sup-
ply and solid waste disposal svstem, There
are aboot 400 permanent structures such
as hotels, restaurants, guest houses, shops
and housing units constructed within the
Hikkaduwa coastal area. When taking into
congideration the setback limitation al-
lowed by the Coast Conservation Depart-
ment. the space required for wastewaler dis-
posal and mimumum space of beach front-
age required, the Mikkaduwa tourism arca
15 considered congested with permanent
structures, Anv expansion may result in the
aggravation of problems 1 water and electricity supply, solid
waste disposal and sewerage disposal. It can be concluded
that the plvsical carrving capacity of Hikkaduwi has been
exceeded.

i Eavirenmental careving capacify

The basis used for estimating covirenmen-
lal carrying capacity is the beach space required
per tourist. This is considered (o be a substitutle
for assessing the capacity limit 1o preserve envi-
ronmental quality along the beach arca and de-
sirable ambience expected by tourists. Estima-
tion of environmiental carnving capacity has been
carried oul as follows:

. WO has seta guidelne of 40 m? of beach
space per teurist bed. Taking into consid-
cration the infrastruocture and other facili-
ties required (o supplement the beach
space, present analysis assumes 50 m° of
beach space per tourist 1§ required 1o main-
tiin proper environmental quality.
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s The total length of the beach area in Hikkaduwa is
approxamaely 4 kmoof which only three-fourths
(3 km) of beach surface is usable by tounsts, Let-
ting the avernge width of about 23 m of beach, the
1otal usable beach space 15 estimated to be approsa-
mately (3,000 m x 25 m=) 73,000 m°

+  Therefore, the maxi-

i Envirenmental carnving capacily

Simular to Hikkaduwa, the environmental carrying
capacity of Calangule has been assessed based on the
avallability of beach space per lounst. An estimation of
emvironmental carryving capacity has been carned out as

follows:

mum number of Loar- -
ists allowable at any
particular moment is
(75,000 m*/50 m*/per-
son=3) 1,500 persons,

"L . w0 allempl kae bees made
ta evaluate the cannyiug

== ¢ The total beach length is
about 4 km of which three-
fourths 15 assumed 1o be usable
for tourism, Therefore, the 1o-
tal length of usable beach is 3

caracity of (Calangute ce ¥

Tounsm carnang capacity
of Calangule

nedounced, ..

I Keological carrving

nefaféae Io

€ca :‘fagc'c:mf o  The average width of the
beach is 40 m. Therefore, the
total beach area avalable for
the use of tourists s (3,000 m

canacily

Calangute is famous for 11g
wide sandy beach rather than any specilic ecological re-
sources like coral reefs. Therefore, no attempt has been niade
here to evaluate the carmying capacity of Calangute in rela-
uon 1o ccological resources

. Phvsical carrving capacity

Goa tourism authorities hanve been subject 1o severe cniti-
cism for adopting a lenient policy 1n grantimg permission
for new hotel constructions 1n Calangute area. Also, local
residents occasionally object 1o hotel operators using public
water and electricity supply 1n large amounts which dinun-
1shes their use of such facilities (ECOFORUM, 1993). With
this prevailing situation. it appears that the physical carry-
ing capacity of Calangute has been reached.

Carrying Capacity

Ecological
capacity

canmying

fi. Physical carrying
capacily

iii. Environmental carrying
capacily

Hikkaduwa

Mot exceeded

Exceeded

Not exceeded; overcrowding
during certain times

% 40 m=) 120,000 m’

. O the basis of 50 m® of
beach space per tounst, the maximum allowable
nuwmber of tourists at any point of time is 2,400,

Results aof the Carrying Capacity Analysis

Results of the carrving capacity estimates in relanon
o Hikkaduwa and Calangute arc summarized in Table 1.

Compared with exasting tounst arrivals in Hikkaduwa,
there 15 a potential for accommodaling more tounsts on
the beachies within carrving capacity limitations, However,
in Calangute the carrying capacity of the beach is clearly
exceeded. It was found that in both locatons physical
carrying cupaciics were exceeded. On the other hand, n
should be noted that lourist arrivals are not evenly

Calangute

Mot relevant

Exceeded

Not exceeded
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distributed during the peak season or during any day. There
are certain hours during which both beaches are
overcrowded. For example, between 9 a.m. and 12 noon
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The Glabal Environmant Facility (GEF) United Nations Davelopment Programme (UNDP)/ International Maritime Organization [IMO})
Regional Programme for Marine Pollution Pravantion and Managament in tha East Asian Saas (MPP-EAS) is now on its fifth vaar of
implamentation. The Programme is participated in by Brunei Darussalam, Cambodia, Ching, OPR Korea, Indonesia, Malaysia, Philippinas,
Ropublic of Kora, Singapare, Thailand and Veatnam. This saction highlights recent activitios of tha Programma from January to July

1998,

STAP Expert Group Workshop
on Emerging Technologies in Inter-
national Waters and their Application
to GEF Projects. The Scientific and
Technical Advisory Panel (STAP)
convened scientists and experts
from developed and developing
countries in a workshop to discuss
the emerging technologies deemed
important and relevant to GEF
projects in international waters. The
meeting was held on 24-26 Febru-
ary 1998 at the Marine Science In-
stitute of the University of the Phil-
ippines, Diliman.

The expert group workshop es-
tablished a dialogue ameng scien-
tists at the forefront of the develop-
ment af new methods, scientists
from developing countries who could
effectively use these methods in
their own projects and GEF Interna-
tional Waters project staff. Aside
fram this, the meeting also laid the

ground for the establishment of cooperalive networks
of scientists for the efficient transfer of new tech-
nologies,

The STAP meeting evaluated present GEF In-
ternational YWaters projects to determine how fulure
projects could be improved by incorporating new de-
velopments in science and technelogy. It also ad-
dressed the existing barriers and barrier removal
options on utilizing new technologies.

The gutput of the workshop included the recom-
mendations to GEF on how to incorporate new meth-
ods and tools to improve the quality of GEF projects
aswell as the modalities for technology transfer, tak-
ing into account the capacity and existing infrastruc-
ture in third world countries.

The meeting was structured in five phases.
These included: an official session addressed by an
official of the Philippine Government and the Vice-
Chairperson of STAP; a thematic segment where
presentations on generic methods in gathering and

processing information in support of the management
of water bodies and examples of applications of
emerging technologies in international water bodies
were made; presentations and discussions of case
studies based on current GEF projects’ experience
stressing the need for science and techneology to ef-
fectively implement projects and realize its objec-
tives; Working Group Sessions where working groups
discussed the potential of utilizing new technologies,
the existing barriers and the means to overcome
those barriers, examined how and which new tech-
nologies and methods could be transferred to devel-
oping countries and adopted in GEF projects to
achieve GEF goals and formulated recommendations
and drafted concepts for projects that incorporate new
methods and tools; and a Flenary discussion of the
Working Groups’ outputs.

A total of 32 participants, composed of 10 inter-
national expers, 5 local experts, 8§ GEF project per-
sonnel, 3 STAP members, 2 from implementing agen-
cies and GEF Secretariat, 3 UNEP personnel and 2
STAP Secretariat, attended the workshop.

BATANGAS BAY DEMONSTRATION PROJECT

First Steering Committee Meeting on Hazardous
Waste Management. This meeting was held on 14
July 1988 at the Provincial Govemment-Environment
and Natural Resources Office (PG-ENRO), Eatangas
City, Philippines. The meeting informed stakehold-
ers about the implementation of the project on "lden-
tification and Ewvaluation of Hazardous Waste Pro-
cessing and Disposal Facilities and Services in the
Batangas Bay Region” and solicited their coopera-
tion, participation and input in the project.

The Department of Environment and Natural Re-
sources-Environmental Management Bureau
(DENR-EMB), DENR-Region 1V, DENR-Provincial
Environment and Natural Resources Office (PENRO-
Batangas), Sustainable Project Management (SPM),
Batangas Coastal Resources Management Founda-
tion (BCRMF), Batangas Chamber of Commerce and
Industry (BCCI), Tetra-Tech, Inc., PG-ENRO and the
Regional Programme were represented in the meet-

ing.
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Cr. Luis of Tetra Tech, Inc. re-
viewed the various stages of the pro-
posed project covering five distinct
components, namely: hazardous
waste generation and management
praclices and facilities in Batangas
Bay Region—current and future;
regulatery requirements and controls
covering hazardous waste genera-
tion and management; alternative
approaches to developing hazard-
ous waste facilities and services; fi-
nancial and economic analysis; and
implementation strategies, including
possible funding arrangements.

The project will gather second-

ary data on hazardous waste in

Batangas Bay from relevant agen-

cies and organizations including in-

formation on current and future

waste generation and management

requirements. The study will list

large, medium and small companies

in the Batangas Bay Region, their

production, number of employees,

waste generated and current waste

management practices and esti-

mate/forecast the guantities of waste that will be
generated by the year 2020.

The hazardous waste management praject is an
activity under the Balangas Bay Integrated Waste
Management Action Plan. It will be coordinated by
a Steering Committee composed of representatives
from the DENR-EMB, DENR-Region |V, DENR-
PENRO (Batangas), DOH-Region IV, SPM, BCRMF,
BCCI, Tetra Tech, Inc., PG-ENRO and IMO Manila.
The BCMRF will chair the Project Steering Commit-
tee as lead agency.

MALACCA STRAITS DEMONSTRATION
PROJECT

Second International Conference on Marine
Foliution and Ecotoxicology. The City University of
Hong Kong organized the said conference. It was
co-sponsored by the Regional Programme for the

Prevention and Management of Marine Pollution in
the East Asian Seas, United Mations Envircnment
Programme and the Intergovernmental
Oceanographic Commission. The primary objective
of the conference was to provide a forum for regional
and international experts to meet and discuss
research findings and the latest advancements in
marine pollution and ecotoxicology. It also aimed to
advance the participants' understanding of global and
regional marine pollution issues and research
programs, The conference primarily focused on the
following subjects: ecotoxicology, particularly
biometers, sublethal effects and toxic mechanisms;
risk assessment and risk management including
ecosystem stress, ecological studies and
environmental management; pollution monitoring;
QAMIC inenvironmental assessment; eutrophication
and nutrient enrichment; waterborme pathogens; and
trace organics.

Twenty-seven participants from the Malacca
Straits research team and members of the Marine
Pollution Monitoring and Information Management
Metwork attended the workshop. Dr. Chua-Thia Eng,
Regional Programme Manager, delivered opening
remarks and a keynote address on marine pollution
prevention and management in the East Asian Seas,
In addition, he chaired two sessions on paper pre-
sentations.

Mr. Adrian Ross of the Regional Programme pre-
sented a paper entitled "Risk Assessment/Risk Man-
agement of the Subregional Sea Areas” during a spe-
cial session of the workshop.

INTERNATIONAL CONVENTIONS

MARPOL Workshop in Jakarta, Indonesia. The
Mational Workshop on the Implementation of
MARPOL 73/78: Cost-Effective Shore Reception
Facilities was conducted on 14-15 January 1988 in
Jakarta, Indonesia. It was funded by the Government
of Norway and implemented by the |nternational
Maritime Organization (IMO) through the Regional
Programme. The workshop was co-chaired by
Captain Henky Lumentah of the Direclorate General
Sea Communication (DGSC) and Mr. Adrian Ross
of the Regional Programme. & total of 70 participants
from both the private and public sectors in Indonesia
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attended the workshop, held at the
Millennium Sirih Hotel in Jakarta,

Mr. Zafrul Alam, 2™ Assistant
Director of the Policy Division of the
Maritime and Port Authority of
Singapore, presented a paper on the
Singapore experience in developing
and managing shore reception facili-
ties and focused on the application
of environmental legislation in the
world’s busiest port.

Mr. MNeil Challis, Director of Stra-
tegic Planning and Development
{Asia) of the International Response
Corporation (IRC), presented a paper
on the establishment of a MARPOL
waste oil reception facility in Thai-
land. The presentation tackled mainly
Thailand's policy decision to ratify
MARPOL 73/78 following a number

of pellution incidents in the vicinity of Bangkok Port
and the Eastern Seaboard of Thailand.

Mr. Seah Khen Hee, Director-General Manager
of the Singaport Cleanseas Pte. Ltd, discussed the
private seclor investrment in shore reception facili-
ties in Singapore particularly the nature of oil resi-
dues, and collection/treatment/disposal of wastes,
as well as the commercial approach to reception

facilities.

An action plan on cost-effective shore reception
facilities was formulated. Components of the action
plan include: Strengthening Legal and Regulatory
Instruments; Enhancing Enforcement Capacity and
Effectiveness; |dentification of Public-Private Part-
nership Opportunities; and Developing and Strength-
ening Opportunities for Private Sector Investment
in Shore Reception Facilities and Related Land-
Based Waste Management Services. DGSC is the
lead agency for implementing the action plan,

WEBSITES ON CoAsTAL TOURISM
AND RELATED ISSUES

The following Websites contain information on types of coastal lounsm, sources of reference matenals, and guidelines which may be
useful for researchers, planners, decision makers, policy makers, implementors, local and national authonties, coastal users, and athers

interesled in promoling sustainable development in coastal argas,

hitp:fwewwitc.or,. 1c18dS5cEBelcITd002565 0T 005494 1a Y OpenDocument AEx pandSection=1

The concept of a European Coastal Cede was first proposed by the Evropean Union for Coastal Consernvation (EUCC) in 1993, as a

means o provide practical guidance to Local Authonties, coastal users, and others with regard to ecologically sustainable development in
the coastal zone, The development of the European Coastal Caode was farmally adopted by the Eurapean Environment Ministers in October
1545 as part of the Pan-European Biologlcal and Landscape Diversity Strategy. The Strategy is part of the Eurcpsan implementation of the
Convention on Biological Diversity, agreed at the UNCED Earth Summit in Rio in 1952, The Strategy is being promoted and coordinated by
a variety of institutions including the Council of Eurcpe, the United Mations Envirenment Programme, ILCH and the Eurcpean Centre for
Mature Conservation, Over the next 20 years the Strategy will promote the integration of biological and landscape diversily considerations
imta secial and econcmic sectors

http:iferwewowtte. org/EcoData.nsiEded .. 2f1af c51304feb7 d002565cb004335ca POpenDocumen

The Rigen Recommendations are the result of the international conference *Rigen Talks®, which took place in November 1957 in
Binzflsland of Rogen, They are published under the matto "Management for a sustainable coastal tourism as a contribution to sustainable
deyelopment in the Baltic Sea Area” 1o an international public.

httpeiiwenw witc.org WTTCGATE NS, 1b8074e20b203386802563a40053 3efe #OpenDocumen

In 1996, three international organizabiens—ihe World Travel & Tounsm Council, the Workd Tourism Organization and the Earth
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Websites on Coasfal Toursm and Related lssues {continued from p, 23)

Council, jeined togather fo launch an action plan entitled Agenda 21 forthe Travel & Toursm industry, Towards Environmentally Sustainable
Development—a sectoral sustainable programme Dased on the Earth Summit results

http:itvwwwwttc org/EcoDatansfid24fd.. /015277 a5f26cfBa400 256607 005484de POpenDocumen

The Warld Tourism & Travel Council recommends environmental guidelines to travel and tourism companies and o governments and
asks that they be taken into account in policy formulation, e.g., (1) Travel and Tourizm companies should state their cammitment to environ-
mentally compatible development; (2) Targets for improvernent shauld be established and manitored; {3) Envirenmental commitment shauld
be company-wide, (4} Education and research into improved environmental programs should be encouraged; and (3) Travel and Tourism
companies shoulkd seek o implement sound envirenmental principles threugh self-regulation, recognizing that national and internaticnal
regulation may be ingvitable that preparation s vital,

hitp:itwww wite org/EcoData,nstid341dS, . fable? T16a1b31f53002565b7 0054594db 7OpenDocumen

Charter far Sustainable Tourism Development—Published by Tourism Coencern and sponsored by the Woald Wide Fund for Mature.
This Charter was initially launched at the Ria Earth Summit Based on the International Chamber of Commerce's Business Charfar for
Sustainable Develogrment the document aims to influence the policies and programs adopted by the travel and tourism industry worldwide.
http:iwwowwitc.orgEcoData.nsfiGdcE.. . /6cT ead88baiTTab6002565h70054ade 1 POpenDocumen

The International Forum of Coastal Cities, Tourism and Environment (IFOCC) s an inlernational non-profit asseciation pursuing scien-
tific aims, including: (1) to increase the effectiveness of coastal cities in developing tourism while conserving or enhancing the natural and
social environment; (2) to raise the awareness of coastal tourism and emvironment as public palicy issues of important concern to all levels
of government; and (3) o assist local authenties with training and development related objectives.

httpa e world-lourism.org/ofl.htm

The World Tourlsm Organization—the leading International organization in the field of travel and toursm—senes as a global ferum far
tourism policy issues and a practical scurce of toutism know-how. It is an inter-gavernmental body entrusted by the United Mations with the
promction and developmen! of tourism.

hittps st world-lourism org/boaks, hitrm

Woerld Tourism Organization Publications on Tourlsm Paliey, Directories, Education and Training, Tounsm Development, Quality, Fi-
nancing, Marketing, General Publications on Statistics, Guidelines on Statistics, Tourism Market Trends, Global Taurism Forecasts to the
Year 2000 and Beyond, Tourism 2020 Vision, Conferences and Seminars,

https v ambio kKva,se/ 1997 Nr2 9 7

Bali: Sustainable Development, Tourism and Coastal Management, Article by D, Knight, B, Mitchall and G, Wall in Ambio. Val. 26, No.
2, March 1997, *Bali is encountering significant challenges in the pramaotion of policies to encourage vigorous economic developrment, while
simultanecusly enhancing traditional culture and profecting the integrity of the natural environment, ... An integrated appreach is recom-
mended to protect and rehabilitate linked coastal ecosystems within the context of coastal tourksm policies ”

http:ilibrary.waikato.ac.nz: 8000 MARION/ABM-6281

Guidelines on emvironmentally sound development of coastal tourism, 1995, By the Uniled Nations Economic and Social Commission
for Asia and the Pacific. United Mations, New York. Subjects: Tourist tradge—Envircnmental aspecte—East Asla, Pacific Area, Planming.
Ecatourizm—East Asia, Pacific Area. Coastal ecology—Eas! Asia, Pacific Area

hitp:fwenwirforgfirtourdeg hitmil

Coastal Tourism and Degradaten in the Wider Carbbean. This repert includes an "assessment of the extent of coastal resource
degradation due 1o taurism and recammeands appreaches o address this degradation in the Wider Cariobean.”

http:/fwwew.amazon.comiexeciobidos/ASINGE19199558/qid=9033424,../002-5245851-120985

Ervironmental Issues of Toursm and Recreation. By Zoigniew Mieczkowski. August 1995, “Topics include the environmental impacts
on ftourism and tourists, the positive and negative effects of tourism cn the natural environment and ecosystems, the issue of carrying
capacity, environmentally sustainable laurism, environmental planning and management of tourism, and ecotourism.”

http:ifeww.amazon.comiexec/obidos/ASINIOTIZ324048/id=9033412., /00 2-5245891-120985

Taurism vs. Environment; The Case for Coastal Areas {The Geojournal Library, Vol. 25). Movember 1993. Edited by PP Woeng.

hitp: fwww.amazon.comiexec/obidositsbook-customer-reviews/08519, . /002-5245891-120985
Ecatournsm in the Less Developed World. By David B. Weaver. June 1858,
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Fifth Asian Fisheries Forum

The Fifth Asian Fishenes Forum
will be held on 11 to 14 Movember 1998
at Lotus Hotel Pang Suan Kaew,
Chiangmai, Thailand. This will be spon-
sored by the Asian Fishenes Sooety
and the Aguatic Resource Research
Institute of Chulalongkern University.
There will be presentation of technical
papers and posters. For more details,
please contact

Dr. Padermsak Jarayabhand
Aguatic Resources Research Insttute
& Floor, Institute Bldg. Mo 3
Chulalongkorn University
Bangkak 10320, Thailand
Telephone: (662 2188160-3
Fax: (662) 2544258
Email. ardic@chulkn.car.chula.ac.th

Investors Round Table on
Public-Private Partnerships

The Investers Round Table on
Pubiic-Private Partnerships will be held
on 1010 11 Novemnber 1988 at the Dia-
mond Manla Hotel, Phiippines. This
will be supported by the Glebal Enwvi-
ronment Facility {GEF), United Mations
Development Programme [UNDP),
Internatienal Mantme Crganization
(IMZ) and Sustainable Project Man-
agement (SPM} The activity will fo-
cus on Public-Private Partnerships
Investment Opportunities in Coastal
and Marine Sectars. International Fi-
nangial Institutions, multilateral and
bilateral donor agencies, development
banks, commaergial lending institu-
tions, local and national government
agencies, private sector financiers and
private sector developers are invited

Announcements

to attend the sad event. For maore de-

tails, please contact

GEF/UNDRIMD Regional
Programme for the Prevention
and Management of Manne Pollutron
in the East Asian Seas
EQ. Box 2502 Quezan City 1165,
Fhilippines
Telefax: (G32) 526 9712
Email infa@imo arg ph

Challenges and
Opportunities in Managing
Pollution in the East
Asian Seas

The international conference on
Challenges and Opportunities in Man-
aging Poliution in the East Asian Seas
will be held on 22 to 24 March 1999 n
Manila, Philippines. The conference s
arganized by he SEFAUNDRINMO Re-
gional Programme for the Prevention
and Management of Marine Follution
in the East Asian Seas (MPP-EAS) to-
gether with the Coastal Management
Center and the Depardmant of Enviran-
ment and Matural Resources. It s also
co-spansored by the Swedish Interna-
tional Develcpment Coopeoration
Agency-Marine Science Programme,
ASEAN-Canada Centre, the Urban
Waste Expertise Programme-\Waste
and UNEPR/CCOBESEA. The organizers
of the conference invite authors to sub-
mit abstracts of their papers for presen-
taticn. Faor mare details, please contact:

GEFMUMNDRIMO Regonal
Programme for the Prevention
and Management of Marine Pollution
in tha East Asian Seas
PO Box 2502 Quezon City 11639,

Philippines
Telefax. (632) 928 9712
Email; info@ime.crg.ph

International Conference
on the Straits of Malacca

The conference will be held on 19
to 22 Aprl 1999 in Malacca, Malaysia
It will be aorganized by the Regional
Programme on the Prevention and
Management of Marine Pollution in the
East Aszian Seas, the Malaysian Fizh-
erigs SJociety and the Faculty of Science
and Environmental Studies-Universsi
Futra Malaysia. The theme of the said
conference will be *Towards Sustain-
able Management of the Strats of Ma-
lacca " Therewill be oral and poster pre-
sentations during the conference,
Among the topes that will be covered
include: Oceanography and Hydrogra-
phy, Manne Ecology, Fishenes and
Aguaculture, Pallution, Integrated
Coastal Zane Management, Shipping
and Transportation, Marine Archasol-
ogy, Tourism; Marine Paolicy, Security;
and Economics and Management. For
further information, please contact:

The Secretanat
International Conference
on the Straits of Malacca
Depanment of Biclogy
Faculty of Science
and Environmental Studies
Universiti Putra Malaysia
43400 Zerdang, Selangor
Malaysia
Telephone: 603 9485101 ext, 3724,
3630, 4201
Fax: 603 2432508
Email: shapor@fsas. upm. edu. my
URL: http:fheeaew feas upm edu my!

~icsm/index html
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Upcoming
Activities

of the Regional Programme

1998 21-28 Training Programme on Environmental
Risk Asgessment and Matural Resources
August Damage Appraisal for Tropical Ecosys-
tems {Singapore)
11-14 Final Evaluation of the Xmamen Demon-
stration Project (PR China) 25-30 Regional Workshop on Manne Electrome
Highway [Singapore)
17-22 Training Course on Marine ‘Water
Samping and Field Measurements (DPR November
Korea)
10-14 Investors Reund Table on Public-Private
25-27 Waerkshop for Subregional Cooperation in Partnerships (Manila, Philippines)
il Spill Madelling in the Malacca Straits
(Jakarta, Indonesia) 16-21 Training Workshop on Integrated Environ-
mental Impact Assessment for Coastal
28-31 Integrated Coastal Managemant {ICM)] and Marine Areas (Singapore)
Site Evaluation (Denpasar, Surabaya
Jakara Indonesia) December
September 2-5 The Fifth Programme Steering Commit-
: tee Meeting and Tripanite Review {Indo-
728 Fourth Regional Traiming Course on the nesia)
Application of Integrated Coeastal Manage-
ment (1CM) System far Marine Pellution 1599
Prevention and Management (Philppines,
PR China and Singapore)
21-23 Legal Training Programme on Strategies, Maich
Tools and Techniques for Implementing In- o ]
ternational Conventions on Marine Polly-  22-24 Challenges and Opportunities in Managing
tion (Bangkok, Thailand) Poi_lpuo_n in the East Asian Seas (Manilz,
Philippines)
October April
2224 Study Tour. ICM Demeonstration Site  q6.23 International Conference on the Straits of
in Batangas (Philigpines) Malacca (Malaysia)
P p— a2
f For further infermation, please contact the: N
GEF/UNDP/INMO Regional Programme for the Prevention
and Management of Marine Pollution
in the East Asian Seas
| F.0. Box, 2502, Queron City 1165
| Metro Manila, Philippines
Telefax: (632) 926 9712
Email: info@imo,org.ph
'\&\ URL: http:iwww.imo.org.ph j
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Iintroducing The Batangas Bay Multimedia CD-ROM

YWe are pleased to annocunce our new Environmental Management Spatial Database of the
Batangas Bay Region. This multimedia is primarily focused on Batangas Province and the Bay Region
in particular. Itis one of the cutputs of the application of gecgraphic information systems (GI5) sub-
project of the Batangas Bay Demonstration Project of the GEF/UNDPR/IMO Regional Programme far the
Prevention and Management of Manne Pelluticn in the East Asian Seas in support of the integrated
ceastal management {ICM) system being applied in the Bay Region with emphasis on marine pelluticn
abatement and management.

This multimedia CO-ROM has several unique features;
Haw to Usa

the Envircnmeantal Management . >
Spatial Databace of the « mapgs In the CO-ROM are of three types - basic maps
Batangas Bay Reglon which were digitized from the 1-50 000 scale map sources,
digital maps generated from interpolation of point data,
SRR such as bathymetry; and generated frem modelling ac-

The Environmontal Management | tivities, such as pollutant dispersal;

Spaotial Database of

the Batangas Bay Region

e ey

= each map has a corresponding text which describes the
contents of the theme mag, its relevance, scurce and
quality, techmical information about the contents abtained
from reports, map analysis and modeling in the GIS;

+ maps can be saved to a PCX format to the local drives of
the computer where it is runming, it can be edited and
printed to any popular imaging software; and

« it comes with the operating manual and tutonal to assist
EVEMY USET,

Although this CO-ROM was prepared for the Batangas Bay
Region, of can be used as a model or training tool in the
preparation of a similar multimedia CD-ROM for a selected
planming area.

Fill in the form below and mail it back to us, Pay only USS10 for the air mail cost.

Marme:

Organization:

Address:

City; State/Country Zip Code;

Tel. No.: Fax Mo E-mail:

Note: Plaase make checks payable to: IMO/UNDP Marine Pollution Project (RAS/A2/3534)

Send your orderirequest 1o

The Regional Programme Manager

GEFIUMDFIMO Regional Programme for the Pravention and Management af Manne Pollution in the East Asian Seas
P.0. Box 2502, Quezon City 1165, Philippines
Telefax (832) 926-9712; Telephone; (632} 920-2211 local deor §;
E-mall: infa@ima.org.ph; URL: wwwwamo.org.ph

A publications brochure is also available
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FACTS AND FIGURES

Marine Protected Areas Potentially Threatened
by Nearby Coastal Development Activity, 1995

Region

Africa

Asia

North and Central America
South America

Europe

Former Soviet Union
Oceania

World

Percent of Areas at Risk

Loww Moderate

24
14
40
49
13
39
27
26

8
11
12
11
12

6
25
14

High

68
75
49
40
75
56
48
59

Number of
Marine Protected Areas

Assessed” Unassessed®

96 17
286 12
319 69

35 6
109 13

18 1
245 47
1,108 182°

Source: Dirk Bryant et al. Coastlines at Risk: An Index of Potential Development-Related Threats 1o Coastal Ecosystems,
World Resources Institute (WRI) Indicator Brief (WRI, Washinngton, D.C., 1995), p.7.

Notes:  a. Includes only marine protected areas with known geographic coordinates located within 100 kilometers of
continental and large island coastlines,
h. The world total includes 17 unassessed sites within the Antarctic region.
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