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Preface

The Global Programme of Action (GPA) for the Protection of the Marine Environment from Land-Based
Activities was adopted by 108 governments and the European Commission on 3 Novermber 1995 in Washing-
ton, USA. These governments also desiznated the United Nations Environment Programme (UNEP) as Secre-

tariat of the GPA, with the task of promoting and facilitating its implementation at the national. regional and
global level.

The GPA aims at preventing the degradation of the marine environment from land-based activities by facilitat-
ing the realisation of the duty of States to preserve and protect the marine environment. It is designed to assist
States to take actions individually or jointly within their respective policies, priorities and resources, which lead
to the prevention, reduction and control andfor elimination of the degradation of the marine environment, as well
as 1o 1ts recovery from the impacts of land-based activities. Achievement of the GPA will contribute o main-
taining and, where appropriate. restoring the produetive capacity and brodiversity of the marine environment,

ensuring the protection of human health, as well as promoting the conservation and sustainable use of aguarie
living resources,

In the Washington Declaration, govermments cxpressed their commitment 16 protect and preserve the marine
environment from the impacts of land-based activities by, among others. “cooperaling on a regomal basis to
eoordinate efforts for maximum efficiency and o facilitate action at the national level. including, where neces-

sary, becoming parties to and strengthening regional cooperative arrangements and crealing new arrangements
when necessary™.

To facilitate implementation of the GPA. UNEP, as Secretariat. organised in cooperation with relevant regional
organisations. a series of regional technical workshops as a means of strengthening national capahbilitics for
protection of the aguatic environment from land-based activities, and to promote regional and sub-regional
coaperation.

For the East Asian Seas Region, UNEP convened a Workshop on Implementation of the Global Programme of
Action for the Protection of the Marine Environment from Land-Based Activities in Cairns, Australia (30 April-
3 May 1996). This workshop, hosted by Australia, was the third of a series of similarly planned regional work-
shops that UNEP organised between 1996 - 1997 in the framework of the Regional Seas Programmie.

This report comprises recommendations of the Cairns workshop, eountry reports with respect to the implemen-
tation of the GPA at national level prepared by member states of the Coordinating Bady on the Seas of East
Asia (COBSEA). Existing relevant information, published articles, reports. books. and consultations with re-
gional and national authoriies/ experts were used by Hugh Kirkman of the EAS/RCU in Bangkok, as a first
draft for the consideration of the povernments of member states of COBSEA. This report incorporates and
addresses comments provided by member states.

This report contains gaps. in which additional infarmation 1s required for a complete analysis of land-based
sourees of pollution i the region. in particular the linkiages between land-based activities and their iMpActs on
marine and coastal arcas. Nevertheless. the report is a significant contribution that will facilitate the GPA and
the achievement of all 1ts goa's avthe remonal and nauonal levels.
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1. Introduction

The East Asian Sea is bordered by some of the most
populous nations in the world and has been undergo-
g, over the last four decades. rapid industrialisation
and economic and sacial development. The eight
Southeast Asian countries around the South China
Sea are the People's Republic of China to the north.
the Republic of the Philippines to the cast; Malaysia,
the Republic of Singapore, the Republic of Indone-
sia; the Kingdom of Thailand. the Kingdom of Cam-
bodia and the Socialist Repubhic of Viet Nam 1o the
west. In addition, the study covers South Korea (o
the north-and northern coastal Austruliain the south.
At the core of the area under study are the South-
cast- Asian regonal waters. Within these waters, the
South China Sea is strategically positioned and has
always been central 10 issues of economicand pohii-
cal stability in Southeast Asia and adjacent regions,
The heavy reliance on marine Tesources for these
countries demand continued vigilance on ensunng
environmental sustainability (or the littoral States and
for the welfare of future generations.

The Action Plan Tor the Protection and Sustainable
Development of the Coastal and Marne Areas of
the East Asian Seas Revion, covers (He.coastal and
marine areas of Austrabia. Cambodia. China, Indo-
nesia, Malaysia, Philippines, Republic of Karea, Sin-
gapore, Thailand and Viet Nam. The region has
shown an unprecedented rapid industrial development
and population growth over the last decade. with 1it-

tle regard for the environment. Over-explotation of

resources in major arcas of the region has rendered
the marine and coastal ecosystems 1o be heavily 1m-
pacted that they have Josta large part of their pro-
ductive capacity.

Itis generully stated that our s¢ienific knowledge of

pollution of the marine cnvironment 15 poorly under-
stood. In faet, the magnitude and main cagses of
degradation are well known. although specific areas
of pollution activity anid effects may not be well re-
searched nor documented, Managerial. rechnologi-
cal'and weehnieal solutions to reduee or eliminae

pollution are also well known. Problems relate more
lo poor management, inadequate monitoring and lack
of information and résources, poor communication
between scientists and managers. a sectoral :1|1prr:u+;'i1
Lo terrestrial and miarine management. lack of co-
operation between the public and private sectors. 1g-
norance of the costs and economic and social prac-
ticalities of implementing solutions, and the lack of
will on the part of policy makers in the most coun-
tries within the region.

Land-based sources account Ffor' 77 per cent of ma-
rine pollution with marine transport and dumping at
sed constituting the remainder (Chamber of Shipping,
n.d).! Maost land-based sources are small point
sources that pass without attracting public attention
or drea simply accepted as the normal state of af-
fairs. Land-based sources of marine pollution, as an
155ue, rarely captures the public imagination. It1sthe
classic example of a “wicked problent”; one that is
interconnected between problem and issue; compli-
cated with social, organisational, administrative. eco-
nomic and legal diménsinns; eatsts in a dynamic and
uncertain environment; is the result of several com-
peting claims and interests, and contains social con-
straints that require social. political and organisational
solutions, not just technological ones.

Exploitation of the watersheds and forest cover and
unsustainable agriculture and use of pesucides and
fertilisers caused most of the nvers w be heavily silted
and polluted. A combination of factors including popu-
lution growth, saturation of cultivable land for agr-
culture, migration of population inte marginal and
vulnerable upland aréas. and the high demand for
timber for both domestic and foreign markets has
resulted in massive loss of forest cover in many pan
af the Southeast Asian region. There have also been
many State-supporied programmes o settle peaple
insparély populated areas leading o an acceleration
of resource use and degradation in many cases. Ex-
amples of these are the resenlément of people from
the densely populaied Red River Delta area 1o the

! Gee Chia (1995) forwisiidy. on ship-sournce poillution i the
Southeast Asian sub-regaicn.




upland provinces in Viet Nam.~ Such encroachment
into forested upland areas invariable invalves land
clearance and deforestation often inan uncontrolled
manner that leads to soil erosion and silting of river
channels. Coastal development, including land recla-
mation, dredging and conversion of coastal tand for
industrial and housing estates, aguaculture and agri-
culture activities, tourist resorts and sand mining, are
niajor problems. These activities resull 10 seévere
cogstil erosion and loss of clean beaches. clear wa-
ter, and increased nutrient and pollution loads that
pollute coastal and marine habilats such as man-
groves, coral reefs; seagrass beds and other benthic
communitics,

Within the East Asian Sea countries under review,
there are marine ecosystems that range from Arctic
to sub-tropical to Equatonial types. These marine
waters are some of the most productive in the world
and are heavily exploited for fishing and other re-
sources. A significant percentage of the world’s fish-
eries production comes from the waters of this re-
gion and provides protein for a large percentage of
the population. The East Asian région supports an
unparalleled diversity of manine fauna and tlora. It
containg one-fourth of the world’s most productive
mangrove forests (World Resources Index. 1996) and
nearly one-third of the world’s coral recfs (Smith,
1978).

More than 70 per cent of the population i the coun
tries in the region lives in coastal areas, and depend
1n some way on marine and coastal resources:for its
main source of food, emplovment and income. Ac-
tivities within the coastal and marine areas include
manufacturing industries. coastal and marine tour-
ism and recreation. fishenes, aquaculture, harvesi-
ing of medicinal and industrial products. and marine
and riverine Lransportation. These derivities may be
large-scale commercial operations or small-scale land
and tradigonal actions involving local communities.
For a region that depends so heavily on nuine and

" Bemjard and De Kosinek (1996) reporied intersive delisresta-
tion inthe Central Hightands ol 25l Mim resulung from s
sivecommereisl logaingand sercdluaml expansion. In 18700
lorest cover im-Southeast A was two-thrds of total aren. By
1990, the proportion had fatlen w below 30 percem

coastal resources: it s of the utmost urgeney for the
countries in the region to undertake sustainable de-
velopment of these resources through the preven-
tion of pollution and degradation of the coastal and
MIArine ecosystems.

2. Aim of the Study

This overview report as well as the country case
studies have the following objectives:

- Present a broad view of the region's marne
environment and the major resources
contained in it

present a comprehensive overview on land-
based sources and activities that pollute the
5eas,

- present the status of activities dealing with
the protection of the marine, coastal and
associated freshwater environments,
review relevant information provided by the
individual countries of the region,

- identify and assess the problems and
establish priorities,

set management objectives for these priority
problems,

identify, evaluate and select strategies and
measures for management,

establish eriteria for evaluating the
effectiveness of these strategies, and
determine the elements required to support
the management strategies.

3. Scope of the Study

The terms of reference specified ten countries Lo be
covered and they are: Australia, Cambodia, China.
Indonesia, Malaysia, Philippines. Singapore. South
Korea. Thailand and Vier Nam (Figure 1), For the
purposes of this report, the Eust Asian Seas is di-
vided inte three sub-régions; Southeast Asia. north-
err East Asia, and Aastralia, While the repoit cov
ers these countries in their ¢ntirety, some arcas dre




treated in more detatl because of the available de

tatls in the TDA report which covers the South China
Sea. Due to the large size of the country, in the case
of China, only the southem provinees of Guangdong.
Guangxi. and Haman with the addition of the Special
Administrative regions of Hong Kong and Macau
are included. Also; only the Tropieal arcas of narth-
v Australia is considered.

Figure 2 shows only Southeast Asia plus the south-
e provinees of China. The areas shaded indicare
the:portion of the countries that come under the TDA
study. Together with Korea, these two regions rep-
resent the only Northern East Asian seas sub-resion
i this overview: In the case of Australia, the area ol
consideration is the tropical portion from Exmouth
Gulf in Western Australia (Lat 22 S Long. 1147 )
to Cairns (Lat. 16" S Long. 146°E) in north Queens-

land.

Much attention has been directed atship-source pol-
lution because of the dramatic nature of oil spills aris-
ing from shipping incidents and the seventy of the
altermath of the spills in relatively small affecied
areds, The present excludes marine pollution of o1l
derived from activities that occor in the sea and only
deals with oil and a wide range of other pollutants
that enter the marine environment derived from lard-
based sources. These are dernived from varions land-
bused sources from.a wide variety of anthropogenic
activities including those derived from inland loci-

tions that result in inpots that are carried by witer

contrses Lo the sea. Often the level of pollution 1sex
acerbated by natural causes such as floading and
forest fires. This report covers the pollution of the
sed and coastal areas but also related freshwane
COVITOMITIENES,

4. Approach of the
Study

I'his report is based on earlier work underiaken for
the: regional Transhoundary Diagnoste Anilvsis
CTDA ) for the South China that involyved the parmic

pation of seven national bodies, namely. Cambodia,

China, Indonesia, Malaysia, Philippines. Thailand and
Viet Nam: Each national committee prépared a couni-
try report intended to provide a country-based analy-
sis of water-related problems and coneems. The re-
ports were completed in the second half of 1998,
The present terms of reference (TOR ) include three
other East Asian Seas countries/regions, namely
Australia, Singapore, and South Korea, The study
here is based only on secondary sources of informa-
non and does not involve any field visits.

The tusk of the present overview is to draw out only
land-based sources of pollution. Inevitably, the cov-
erage dand degree of detail of the national TDA re-
ports vary considerably in terms of theirquality and
completeness. Inany case. for the three additional
sub-regions — northern Ausiralia, Singapore and
South Korea where national reports were nol
undertaken. if was necessary 1o develop the compo-
nents covenng these three sub-regions, based on the
prehiminary work done by the UNEP Regional Of-
fice for Asia Pacific in Bangkok, and the rest from
wiidtever information that could be gathered quickly
from other sources.

The present report draws information from a number
of earhier reports undertaken by the EAS/RCU and
on reports prepared by the member countries: These
mclude anearly draft of the state of the marine envi-
ronment undertaken by Kitkman (unpublished and o
set of reports from a project on Transboundary
Difagnastic Analvsiy of the Seurth Ching Seu
| Talaue-MeManus, 1999). referred 1o as the TDA
reportin thisstudy, The TDA report was extensively
revised by Kirkman and this study draws from the
revised version. Valuable mformation is obramed from
the UNEP EASRCL study on land-béased pollution
un o number of Southeast Asian countries by Koe
and Aziz | 1995). Information 15 also derved from a
number of compilations on the state of the environ-
ment undertaken by the UNEP Regional Office in
Bangkok (nd ). ASEAN Secretarian (F996)° anid &
mjor report by ESCAR and ADB (1995)
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Figure 1: Map of the East Asian Countries Covered in this Report
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Figure 2. Map Showing South East Asia Countries and Southern China Covered in this Report
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5. Socio-Economic
Status

5.1 DEMOGRAPHIC FEATURES

While the very high population growth rates of 3%/
yrin the post-war years no longer apply, several of
the countries are experiencing srowth rates of over
2%/yr, e.g. Cambodia (2.7%/yr), Malaysia and Phil-
ippines (2,3%/yr), and Viet Nam (2.1%/yr). The re-
turn to peace and a more stable economie condition
in Cambodia and Viet Nam in the last iwo decaies
have encouraged high birth rates. High growth rates
are also related to a high proportion of rural popula

tion, and. in the case of Malaysia. a result of official
encouragement for increased birth rates. Low popu-
lation growth rates are indicative of a high level of
urbanisation (e.g. Australia and Singapore ) but they
are also the result of successful population control
a5 arethe cases of China, Thailand. and lndonesia.
For the seven SCS States, the weighted mean growth
rate is 2.17 per cent. At this rate, the population would
double in 32 years. In Cambodia, Indonesia and
Malaysia, growth rates in the coastal provinces bor-
dering the South China Sea are 1.5 to 2.0 times the

national growth rates (Talaue-McManus, 1999), In
the case of China, coastal cities have been experi-
encing very high rates of population growth as are-
sult of the opening up of coastal areas for foreign
mvestments that began in the carly 1980s. Cities such
as Guangzhou and Shenzhen have atracted large
flows of rural-to-urban migrants. This also affected
the Special Administrative Region of Hong Kong,
which shows a 1.9% growth rate.

Table | shows that several of the countries were. by
1997 already highly urbanised: Singapore (100%).
Australia (85%), while South Korea's urbanised
population rose from 57% in 1980 1o 83% in 1997,
Aswith Korea. all other countries experienced rapid
urbanisation over the 18-year period with Thailand
experiencimg the slowest urbanisation trend inereas-
ing from 17% to 21% over the interval. Several of
the countries: Viet Nam (20%), Thailand (21%).
Cambaodia (229 ), China (32%)and Indonesia (37%)
have remained largely rural, Generally, the trend to-
ward urbanisation for the East Asian Seas countries
1s unmistakable. Available data drawn from the TDA
nattonal reports for the séven South China Sea (SCS)
coumtries reveal that a large proportion of these gen-
erally coastal communities are concentrated msome

Table 1. Population Characteristics of Selected East Asian Countries

Population Av. annual Density Urban
Country (million) growth rate (%) | (persons/km?) (% of total) |
1997 1990-1997 1997 1980 1997 |
Austrahia 19 1.2 ' 2 86 85
Cambodia I1 37 57 o 22
China 1,227 [ 129 20 SR
__ Hong Kong 0 18 67218 92 95
Indonesia 200 L5 107 22 37
Korea. Republic 46 10 456 257 83
' Malaysia 21 2 61 42 55
Philippines 73 23 236 38 56
Singapore 3 19 1,896 100 100
| Thailand 61 Tz - 1le 17 2
{MitNam | 77 S | B 19 20 |

Senwrees World Bank (19005, Warld Developmeris Repors (98800 O fordr New, York
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93 cities, each with over 00,000 mhabitants { Table
3 Talave-MeManus; 19949,

There is great vaniation of population densities among
the ten East Asian countries with highly urbanised
Hong Kong and the city-state of Singapore leading
the way. Australia. a continental state; represents the
other extreme. Several countries—Cambodia (57
persons/km-), Malaysia (61). China (107). and Thai-
land (116 may be considered 10 be relatively lightly
populated (Table 1). However. coastal arcas present
quiie a different picture. Tables 24 and 2b show that
population densities are hiohest for the coastal sub-
regions of China and the Philippines at 471 and 472
persons/km’. respectively. Malaysiu and Cambodia
are least dense at 31 and 49 persons/km’. Hinrichsen
(1998) notes that in Viet Nam, people live a1 even
higher densities of S00-1.000 persons/km’ along the
northern part of the Gull of Tonkin. In some parts of
Hanai, densities can reach 35,000 persons/km®. He
cites lourism, increasing hisheries efforss and oil ex

ploitation as among the major cconomic driving forces
behind this dramatic incraase in coastal populations.
Elsewhere. in many heavily populated aregs such as
the Mekong delta, Java and Luzon. over the last sev-
eral decades: there has been very large migration
gains in coastal arcis and especally in coastal cities

The implications ansing frinn higher population erowih
rates and level of urbanisation especially foreoastal
and riverine cities are that pressure on coastal ri
sources s greatly riaised  There s also more intense
pressure on the part of governments and ety wdimin-
istration to provide basic facthires such as sanitation
and wastewater treatment plants o cope with more
people and water and other torms of pollution eener-
ated by more industnal and commiercial activities,

2.2 ECONOMIC STATUS

There are grants and mmnows 1 terms O the size of
The economies measured by GNP Hgures for coun-
tries inthe region. with China exceeding USS) il

hon and Cambaodia with o mere USS3 hillion @ two
ends of the scale, Untl the stan of the (inancial eri-

stsin Asia in mid 1997 the East Asian LTI Wiy

the fastest growing region i the world. There are
several of the so-called Newly Industrialising Econ-
mies (NIEs) or “Asian Tigers', namely. Hong Kong.
South Kerea, and Singapore. among the countrics
under review. The NIEs and the less developed coun-
tries in the region are described as making a flyine-
geese formation folowing the lead of Japan ihat fiest
experienced rapid economic erowth from the 1960s.
In timie the NIEs and later the rest of the region would
close the technological gap and level of development
with Japan. GDP growth rates [or these three NIEs
were 6.3, 5.1 and 6.2, respectively, in 1992 Other
rapidly developing countnes in the region were China
14.2% GDP growth, Indonesia (7.2%), Malayvsia
(7-8%). Thailand (8.2 %), and Viet Nam (8 5% ( 1992
figures). Growth rates for per capita GDP mirrored
similar levels of development (Table 2).

Rapid economic growth was {uelled by laree Nows
of foreign dircet investments (FD) into the TELLOn,
A number of the Association of South East Asian

‘Nations (ASEAN) followed Tapan and the NIEs in

experiencing high economic growth. This was fol-
lowed by Ching from the start of the 1980s decade.
Jater by Viet Nam and Cambodia when thev oo
upened up their economies and reaped the benefits
of large influx of FI3L. Encouraged by artractive goy-
ernment packages. foreign investments poured into
manutacturing industries, construction, tourism and
alher sectors. In-several of the resouree-rieh couns
tries suchas Indonesia, Malaysia. Thailand. dnd Vie
Nam baoth domestic and foreign companies were
engaged in large-seale imber extraction, mining, pe-
tredeum. and fisheres activities. Exploitation of natu.
ral resources often far exceeded the carrving ca-
pacity. Ivis elear thar such rapid and massive devel

opment his 1 be accompanied by substantial provi-
sion of sanitation-and wastewater tredgment Facili

ties to keep up with greatly augniented levels of pol-
lution loads into the marine and relared {reshwarer
epvironments, [asclear-also that 10§ necessary 1w
institute strong contral to protect natural resources
and ta prevent snvironmental q.iugmdminn levensure
sustamnable develupment,
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Table 2. Economic Indicators of Selected East Asian Countries

Gross GNP Growth Rate of | Share of GDP | Share of GDP Share of
Country/ | (billions 8S) Growth Rate of GDP per capita GDP Agric.& Manufacturing GDP
Region 1997 (%olyry® (%lyr)® Mining (%) | (%) 1996 (1986) | Services(%)
e 1992 1997 1998" 1992 1997 1996 (1986) 1996 (1986)
Austrlia | 3800
Can bodia 3.2 7.0 2.0 n.d, 1.6 -1.7 AT.5(46.2)F 13.5(18.8) | 39.0(35.0)¢
| China 1,055.4 142 B.E 72 12.9 g
Hong Kong 164.4 6.3 5.2 3.0 3.4 | 2.1
| Indonesia 2219 7.2 46 3.0 5.4 29|  24.6(35.4) 34.4 (22.5) | 41.0(42.1)
Karea, s, 4852 5.1 55 1.0 4.0 4.5
| Malaysia 98.2 7.8 75 350 33| s 19.8(32.5) 414 (26.8) | 388(40.7)
Philippines 893 03 5.1 2.4 41 28| 223(263) 31.0(32.3) | 47.0(41.5)
Singapore 1018 6.2 7.8 3.0 4.1 5.7 0.2 (0.8) 355(37.4) | 64.3(61.8)
Thailand 1696 81| -04 -3.0 6.8 28 11.7 (17.4) 25.4 (31.3) | 63.0(51.3)
Viet Nam 24.5 3.6 9.7 5.0 6.1 7.0 27.2 (50.7) 30.7(31.5) | 42.1(17.3)

a. Astan Development Bank ( 1998, Asian Development Cutlogk, 1998, Special Chapter: Population and Human Resourcs, Oxford Univ, Press, New York,
Tahle &l and AZ; p. 2534 & 235,
bGP growth rates LO08/ 1999 estimated (Asiaweek, December 17, 1929 issue)

¢, Cambodia, 1987 figures.
Sourge: Institute of Southeast Asian Studies, Regronal Gutlook: Southecst Asia 1998/0999 Appendices
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Table 2, Continued

| Mining &
Coutry/ GNP GDPe Growth rate of Agriculture Manufacturing Services
Sub-region | US$ bil. Growth rate Per cap. GDP* Share of GDP Share of GDP Share of GDP
S ] '1 (Yolyr) (%) (%) (%a)

Year 1997 1992 | 1998 1992 | 1998 1986 1996 1986 | 1996 1986 1996
Australia 380.0
Carmihodis 33 7.0 n.d. 1.6 -1.7 46.2°¢ 47.5 18 8 13.5 35.0° 39.0
China 1,055.4 142 | 7.2 129 Tk
HongKong 164 4 6.3 3.0 5:4 2
A 221.9 72| 30 5.4 29| 354 246 225 344 421 410
Korea. S, 4852 5.1 -1.0 4.0 4.5
Malaysia 98.2 7.8 3.5 3.3 5 32.5 19.8 26.8 41.4 40.7 388
Philippines 89.3 0.3 2.4 2.1 2.8 263 223 32.3 31.0 41.5 47.0
Singapore 101.8 G2 3.0 4.1 0.8 0.2 374 35.5 61.8 64.3
Thailand 169.6 8.1 -3.0 6.8 2.8 17.4 11.7 31.3] 254 513 63.0
Viet Nam 245 | 8.6 5.0 6.1 7.0 50.7 27.2 31.5| 307 173 42.1

o Asian Developmint Bank (1998), Asteor Developament Ourlook, 1998, Special Chaptér: Population gind Hicman Reveurcs, Oxford Univi Press, New York,

Table Aaland A2 p. 234 & 235

eGP growtly cates 19981999 catimaed TAWaweek, December 17, 1999 55510¢)

LCumbodia, [98T figares.

Sordis Tpgtitate o of Southeast Asinn Studics, Reolonal Citonks Sontfredavs v FOQRS QG0 Appendices




For the period 1986- 1996, only Cambodia showed
an unaltered share of GDP of the mining and agri-
culture sector while most other countries witnessed
a substantial decline of the sector in favour of the
manufacturing sector. Indonesia and Malaysia un-
derwent rapid industnalisation during the period while
the Philippines. Singapore. Thailand, and Viet Nam
showed little change over the interval, By 1996, the
manufacturing sector for all countries under review
with the exception of Thailand account for over 30
percentof the GEP with Malaysia showing the high-
st proportion, at 4| per cent. The concern has been
that manufacturing plants set up by foreign firms do
not practise as stnngentenvironmental controls as in
the originating countries. However, there is evidence
to show that large multi-national corporations
(MNCs) have been more responsible for keeping up
high environmental standards in operating their in-
dustrial plants than domestic indusiries. The worst
offenders are likely to be small and medium-sized
firms whether local or forergn-owned (in thecase of
Singapore. see Loh er al, 1995).

6. Characteristics of
the East Asian Seas

The division mia three sub-regions.— Southeast Asia,
Northemn East Asia and Australia — is necessary
because of their vastly different environmental con-
dition. The Southeast Asian sub-remional marine ar-
eas include the South China Sea (8CS). Indonesian
archipelagic waters. Andaman Sea. and the Philip-
pinesseas while the southern cogsts of China abut
the SCS and share the SCS with a number of South-
east Asian States. The remaming waters of China
and thuse of South Korea constitute a part of the
Morthern East Asta sub-regional marme area. The
Awstralian sub-region covers the northern portion of
Australia from Cape York in Queenslandto Exmotth
Gulfin Western Ausiralia

6.1 SOUTHEAST ASIA

The hasic physical sribuies of the countries of Scuth-

east Asia are shown in Table 3. The wotal coastline
of the Southeast Asian countries is more than 100,000
ki For the South China Sea: 125 major rivers drun
2.5x 10°sq km of catchment area and deliver miiteri-
als, nutrients and pollutants into it. The population of

Southeast Asian nations is about 300 million and ac

count for some 8 per cent of the world's population
Total population for the seven Southeast Asian States
i8 446 million (1997 figures)( Table | 1. ©ver 70 per
cent of the region’s population hive in coastal areas.
With the exception of Singapore, the Southeast Asiin
region is expenencing rapid population growth al-
though the rates have been moderated over recent
decades. The region’s total population is estimated
toincrease from 475 millionin 1993 10 726 million by
the year 2025 (World Resources [nstitute. 1992), rep-
resenting an increase of over 30 per cent over the
32-year period. Most countries are ulso haghly ur-
banised.

The sub-region was expeniencing the highest rates
of economic growth in the world until 1997 when the
financial erisis drastically set back 115 development.
However. some countries. noluably Sinsapore. in the
sub-region have already turned around as the social
and economic fundamenials of mOst countries are
sound. Once the economic growth trends resume.
the already visible adverse mmpacts on the marine
environment including such ecosysiems as coral
reefs. mangroves and seagrass beds will be exacer-
bated by urban growth and new investments in in-
dustrial and commercial activities. The economic
recession and the associated social instability in most
Southeast Asian countries bring about their own ad-
verse conseguences: The coastal and miarme envi:
ronment are being adversely impacted due to cur
tatled essential infrastructure developmentvand siatled
operation of existing waste treatmen lacilities as a
result of lnck of Tunds and othier eesources, The im-
pacts on the marine environment and resourees has
yel o be assessed

The nchness and productivicy of the East Asian Séps
and associated environments are senously threatened
by high population growth. pollution tram both Land
and sea-based sources, vver-eiploitation and habitat
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modification. resulting in high rates of habitat loss
and impairment of the regéncrative capacitics of liv-
mg resources. The socio-economic impacts of envi

ronmental deterioration are significant for the newly
developed economics of this region. This is due 1o
the heavy dependence on utilisation of coastal re-
sources for the penerally poor coastal communities.

The governments in the reeion are well aware of the.
g £

seriousness of the depleted and deeraded marine and
related freshwater environment and have formulated
policies to deal with management the pollution at
source and to ameliorate the impacts on the environ-
ment. Implementation of environmental policies are
constrained by many factors but the task is urgent
and immediale.

6.1.1 Physical Characteristics

The waters of the Southeast Asian sub-regzion under
review comprise the centrally located South China
Sea with the adjoining waters of the Gulf of Tonkin
{Bei Bac)and Gull of Thailand, the Straits of Singa-
pore. Java Sea. the waters surrounding the Riau Ar-
chipelago and Bangka and Bilitung, and the Makassar
Strait* The oceanographic features that influence

SThe Lol sedspace oF Southvast Asia covers in area of %94
mil. sy km representing 25 per cont of the World's ocean sue
feetSoegrmin 981, p. 23

the severily and movement of pollution in the sex
are: climate and meteorology. the bathymet ryol the
ocean floor, the depth of the mixed water layer, sur-
face waves, tidal currents and surface wind drift

6.1.1.1 CLIMATE

The waters of the Southedst Asian sub-region are
strongly influenced by the Asian monsoon repime:
the Northeast monsoon blows between October!
November and March, bringing in 4 cold and dry
season to the mainland portion of the region. How-
ever, during the initial period of the monsoon and es-
pecially where the winds are directed onshore and
are orographically lifted, very heavy rainfall that may
persist for over a week. occurs over the Central Viet
Namese coast and along cast coast of southern Thai-
land and Peninsular Malaysia, Towards the Equator,
the winds turn northerly than westerly further south
and bring a period of ramy conditions in most of n-
donesia.

From May to September, the Southwest monsoon
prevails throughout the entire region. Overthe south-
ern portion of the region covering Indonesn, the winds
are from the east and southeast and come from the
dry interior of Australia brnging a period of dry con-
ditions (o the area. North of the Equator, the winds
turn southerly (from the south) and join with the In-
dian monsoon from the Bay of Benzal and swieep

Table 3. Major Cities and Large River Basins in Selected South China Sea Countries and Coastal

Provinces'

City? River Watershed | Population® |
Size (*000)
(000 knr®)

 Cambodia I

| Koh Kong Koh Kong Stung Metoek e 105

s Stunig Russei Chrum | 273 ===

T Stung Sala Munthun 1557 |

= Stung Chhay Areng 211 =

| Sthanouk Ville Sthanouk Ville Prek Piphot L6 | 32

e Prek Kompong Som 264 C

| Kompol ~ [ Kompot Prek Toeuk Chhou | 2106 503

Subtotal 3 7 13.41 $40




Table 3. Continued

City? River Watershed | Population®
Size (*000)
(*000 km?*)
| China )
Guangdong Chaozhou, Shantou, | Han 30.11 47919
' Jieyang,  Shanwe,
Huwzhou, Shenzhen.
Dongguan,
Guangzhou,
Zhongshan, Zhuhai,
Jangmen,
Yangji
Maoming, Zhanjiang
Rong 4.41
Pear| 442,10
Moyang 6.09
Jian 6.09
|
Guangxi Bethat, Qingzhou, Nanlie 8.64 5.088
Fangcheng Port
Oing 346
Maoling 2.96
Haman Haikou, Sanya Nandu 7.02 5,733
Changhua 5.15
Wanquanhe 369
Hong Kong Hong Kong None None 6.190
Macan Macan None None 424
Subtotal 21 11 51872 63,354
| Indonesia
Riau-Batam Tanjung Pinang None None 3,648
Bangka-Belitung | Pangkal Piang, Mus1 913 6,997
and South Palembang
Sumatera
| Jakartaand West | Jakarta Ciliwung-Cisadne 229 47547
Java
Fast Java Surabaya Branfas 12.00 31758 |
South Kalimantan | Banjarmasin Banto River 32.00 2304 |
West Kalimantan | Pontianak Kapuas River 500 3.616
Subtotal 7 5 60.37 99,370
Malaysia )
Kelantan Kota Bharu 3 15.02 1,208
| Terengganu | Kuala Terengganu | 9 12,97 809
Pahang Knantan 5 42.24 1,081
Johor Johor Baru 4 744 2,162
Sabah Kota Kinabalit 11 3131 1.809
Sarawak Kuching 19 122.45 1,718
Subtotal 6 ulies 51 231.42 8,787 |




Table 3. Continued

=" City? River Watershed | Population® |
Size ('000) |
('000 km?)
| Philippines
Western Luzon Lacag. Dagupan, Laoag 132 22,653 |
Olongapo, Metro
Mamla (7 cities),
San Pablo, Cavite,
Batangas
= Abra 5.12
Agno 595
Pampanga 976 |
Pasig-Marikina- 5.28
Laguna de Bay
Mindoro None None 339
Occidental
Palawan Puerto Princesa None None 640
Subtotal 16 5 27.43 23632
Singapore
= Smgapore Singapore-Kallang 0.03 34
Subtotal 1 0.03 3.4 |
| Thailand _ _
Northern Cliang Mai, Salawin 17.90 12091
Nakorn Sawan _
Ping 33.50
Kok -89
Wang 10.79
Yom 23 .62
Nan 34 35
Khong 57.42 |
Central Bangkok, Chao Phraya 20.12 14350 |
Nonthabun, .
Patumthani, Samiut
Prakan, Samut
Sakorm,
) Sarabur
. B Sakakrang Sl
B i Pasak 1629
Ta Chine 13.68 .
| Eastern ' Chonburi,Ravong, Prachme buri 10.48 1063 |
| Tonlasap 415
? Eastern coastal 13.83
Southern | Surathan, Eastern coastal of 7635 6,036
Nakom Sr1- South
Thammarat,
 Sengkhla, Hatvai
L = - Tapee 1222
=5 =i} Songklila Reservoir 3.49
1 - | Pattanee 386 l
| Subtotal I 14 18 52055 STIE |




Table 3. Continued

Jity? River Watershed | Population®
Size (*000)
(‘000 km®)
Viet Nawm
Northemn Quang Ninh Bang Giang 4.56 813
Mountains
Kcng 5% |
Red River Delta | Hai Phong Thao 51.73 6.354
and Midlands Tha: Binh
MNam Ha
Ninh Binh
B Da 5261
Lo 38.97
Red 15472
Cau 6.06
Thuong 3.58
Luc Nam 3.07
Thai Binh 1552
Central  Coastal | Thanh Hoa, Nghe Ma 2837 8,500
Region An, Ha Tinh, Quang
Binh, Quang Tri,
Thua Thien Hue,
Quang Nam-Da
Nang, Quang Neai,
Binh Dinh, Phu Yen,
Khanh Hoa, Ninh
Thuan. Binh Thuan
Chu T35
Ngan Sau 381
Hien 533
Ca 2722
Tra Khuc 3.18
Ve 1.26
9 Ba 1381 ol
South Central Ho Chi Minh, Ba Dong Nai 2952 11314
na-Ving Tan
La Nga 400
Be 8.20
Sa1 Gon 5.56 |
Mekong Delta Tien Giang, Ben Se San 7.30 6,078
Tre, Tra Vimh, Soc¢
Trang, Kien Giang,
Minh Hai |
sre Pock 1828
I Cun Long 55.00
Mekong 777.00
Subtotal y 26 | 25 = 32,504

1. Infarmation in this table relate o coastal and watershed areas defined in the TDA reports.

2. Cities ol over 100000 or most signibcant urban ¢entres in the region,

3. Population estimates are fordifferent vears: China (1995), Indonesia (1994), Malavsa{ [ 991).

Philippines (1993, Shigapore (1998), Thatland (1997), and Viet Nam (1996).

Sonree: Modifred from Talaoe-MoeMangs (1999},
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across the region i a south-westerly direction. This
i assoctated with heavy rainfall in the windward ar-
eas and all of mainland Sputheast Asia. In hetween
the two monsoons are two transitional periods oc-
curring during October/November and March/Apnl
in the northern hemisphere. During these two peri-
ods: the Intertropreal Convergence Zone 1TCZ that
separates the northern and southern hemispheric
trades migrate overhead and bring along heavy thun-
der showers and periods of heavy intense precipita-
Lo,

The Southwest monsoon is also the season when tropi-
¢al storms and tvphoons occur. These tropical cy-

clones affecting only areas north of about 6° fatitude,

opriginate from the Pacific Ocean and cross the north-
ern island of Luzan in the Fhilippines before reach-
ing the Viet Namese coasts. Within the vicinity of
the Philippines. typhoons can occur any tlime of the
year, The highest incidents (4.4 per year on the av-
erage) are in the months of August and Septemhur
and the lowest m the firse three months of the year
(Table 4). Typhoons are less frequent, but no less
destructive, inthe Bay of Bengal than in the westemn
Pacific. The peniod. August, September and Octo-
ber, have the highest frequency of 2:1. 2.2. 2.0, re-
spectively. These systems also occur south of Indo-
nesia and affect Java and the northern Austealian
coastal areas. These svstems bring windspeeds ex-
ceeding 100 km/hr and approaching 200 km/hr, and
extremely heavy and widespread rainfall cavsing
severe floods. Rainfall cmounis are copsiderdble
avemented by upward @i maotion along: mountain
ranges as 11 Vier Nam and Peninsular Malaysia dur-

ing the north-gast monsoon. A contributing factor to
widespread flooding isthat they are accompanicd hy
raised sea-levels doe to the shoring up of the water
by winds directed landwards and an upward bulge
of the seawater at the centre of the low-pressure
systems (Chia, 1979). Severe storms and swell erode
coastal areas and redistributes beach matenals and
may cause Moods in low-lying areas. Flood water
can result in-severe shortaze of drinking waler and
mix sewage with surface water in areas where there
are no sewerase syslems,

The monsoon causes changes in circulation patierm
of surface ocean waters, the seasonal distribution of
its physical, chemical and biological properties
{(Soegiarto, 1981:30). It also nitates upwellings in
some areas and create vertical mixing of water lay
ers over many arcas af the shelll increasing the
amount of nutrients. Upwelling of deeper waters m
fluences the biology and productivity of the manne
living resources in the area, Nutrient from the dis-
charge of major rivers in the sub-region. such as the
Chao Praya, the Mekong and the Red River adds to
thisenrichment. This phenomenon combined with the
generally shallow watérs in the region account for
the high diversity and productivity of the region. Marr
(1976: 1981 ) estimated more than 2,500 fish specics
in the Southeast Asian sub-region.

6.1.1.2 BATHYMETRY
The South China Sea, which has a total area of abow

3.5 mil. sq km comprises the Mainland Shelln the
north and north-east, and the Sunda Shelf including

Table 4. Tvphoon Frequencies in the Western Pacific

Jan | Feb | Mar May | Jun

Apr

Jul | Aug

l

Sep | Oct Bec

No. 15 | 10 10 42 by 108

63 | 305

310 (213 148 [65 [ 531 |

Ave (03 10T [OT [F (10 |13

I8 (44 |44

0 (207 (09 220

Norte: The segion bounded by foat 5-300N and 1051500

Stitree: Meteoology for Murners, H MOS0 1967 quoted in Chia ( 1979:22)




the Gulf of Thailand. in the south and south-west
The seabed is highly variable and there are shallow
continental shelves, deep-sea basins. troughs.
trenches, continental slopes and volcanic and coral
islands. The large number of 1slands divides the wa-
ters into several seas, which are connected by many
channels and straits. The portion of the South China
Sea underlain by the Sunda Shelf to the south-west
and the Java Sea is less than 200 m in depth while
the north-eastern portion between the China-Viet
Nam coast and the Philippines are deeper and farms
a basin interrupted only by coral atolls rising from
the deep seabed. The average depth of the South
China Sea basin is about 4,000 m and reaches a
maximum depth of 5.000 m. Around the deep basin,
the eentral coast of Viet Nam and especially the
Philippines coast in the South China Sea have a nar-
row shelf and slopes steeply into the basin floor
(Soegiarto, 1981:26-301).

Elsewhere in the sub:region. several ocean basins —
the Sulu Sea. Celebes Basin, Banda Basin, the smaller
Flores Basin are as deep as the deeper portions of
the SCS. The Celebes Basin with an exténsion in the
northern part of the Makassar Strait, the water
reaches a depth of over 4,000 m and the deepest
portion exceeds 5.000 m near Mindanao. Similarly,
the Banda Sea is highly irregular in seabed topogra-
phy with a number of troughs and ridges and several
distinet basin formations. The deepest, Weber Basin
Lo the east, has depths reaching o below 8,000 m.

Around the outer edges of the sub-region. there are
two very deep and long trenches. Off the Philippines
coast, the Mindanao Trench reaches depths of over
9,000 m. The second. Java Trench, runs along the
southern edge of South Sumatra. Java. to as far as
the island ol Sumba. Parts of this trench is deeper
than 7.000 m. The eastern extension of the Java
Trench is the Timor Trough, which is shallower and
separates the Tndonesian island of Timor from the
Sahul Shelf and the Arafura Shelf that slope away
from the novthern Australian coust. The shallow
Arafura Shelf with depths of less than 200 m in most
parts jomsthe Australisn continent 1o New Guinea.
Ty the west of the sub-region, the Mentawai Ridge

that runs along the Sumatea coast forms a string of
islands (including the island of Nias) and the group
of islands is separated from the Sumatra isfand by
the Mentawai Trough. To the east of the Ridge. the
ocearn floor slopes away Lo the deep (average 5,000
m) Indian Ocean. Finally, north of Sumatra lies the
Andaman Basin and it's deepest portions are oves
3,000 m. The Basin is enclosed by the southern
Myanmar extension and Peninsular Thailand 1o the
east-and, to the west, by the string of Nicobar [s-
lands. The shelf area along the mainland is broader
compared with that along the western and southern
Indonesia islands (see Morgan and Valencia, 1983:
6-8 and bathymetry map on page 7).

6.1.1.3 WATER TEMPERATURE AND
SALINITY

The water mass of the Southeast Asian sub-region
has its origin in the Pacific Ocean, though currents
from both the Indian and Pacific oceans intluence 11s
tides. High temperatures, and low salinity and den-
sity prevail in the surface waters, with temperature
ranging from 26°C 10 30°C throughout the vear and
across the entire sub-regional seas area. The excep-
tion 1s during the northern Winter months when sea-
surface temperatures fall below 26°C in the north-
ern portion of the SCS and declines o below 16°Cin
the Taiwan (Formosa) Strait. Thus, over the broad
Equatonial belt that cover most of the archipelagic
Southeast Asian waters: temperatures do not vary
by more than 2 degrees Centigrade around 28°C
The salinity varies greatly due to the influence of the
monsoons, high rainfall, run-off from many large riv-
ers and poor circulation prevailing in bavs and semi-
enclosed sea arcas. High rainfall compensates for
the high evaporation rate. dnd results m an average
salinity of less than 34 parts per thousand 1n most
parts of the sub-regional seas. Salinity vanies during
the two monspons: the north-cast moensoon draws in
highly saline oceanic waters from the Pacific that
inereasing the maximum salinity values saturating the
whole continental shelf. During the southeast
mansoon, the conditions are reversed, with decreas-
ing salinity due 10 an increasing intrusion ol fresh
water from the surrounding land masses (Socgiarta.
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1981 Morgan and Malencia, 1983: 8-14).°
6.1.1.4 WATER TRANSPARENCY

Factors such as sitt, plankion and other particulate
matter influcnces the degree of water transparency.
Generally. waler ransparency is low in depths of less
than 100m, especially around river mouths and in‘the
coastal seas around Sumatra, Bomeo and the Gulf
af Thailand. while transparency 15 hugh in the degp
and open waters, Locally. land reclamation and dredg-
ing of seabed as well as offshore mining acuivities
will increase trbidity and reduce water transparency.

6.1.1.5 TIDES AND CURRENTS

Tides in the Southeast Asian sub-region are part of
the escillatory tides between the Pacific and the In-
dian Oceans: with different escitlation in each of the
several sub-basins: Divenal tdes predominate in the
South China Sea and Fava Sea area. Mixed tides are
found in Philippine waters. while in waters around
Singapore and the Riau archipelago area, semi-diur-
nal tides prevail.

In the open sea, the monsoen wind drifts dominate
the scene, except in channels. inlets and along the
shoreline where the current 15 constrained and attain
higher velocity. In February. surtace currents in the
SCS 15 sirongest and has @ maximum off the central
Viet Namese coast. A hroad current flows along the
western fringes of the SCS from southern China
down t¢ Viet Nam and Peninsular Malaysia. Further
south. the corrent flows o the ava Ses where it
turns eastward and across to the Bandia Scea. Cur-
rentyin the eastern porton of the SCS are weak and
their direchion vartible. They are likewise weak and
varahle in direction inthe semi-enclosed seas of the
Gulf of Thatland andthe Gulf of Tonkin. Eastof the
Philippines, the Pacific Equatarial current is direcred
westward enshore toward the Phalippimes where the
current Is split oo & northern bianch and moves

Soe also earlier wiork by Witk (19610, b nore recently,

Soegiarte wd Brrowo (10700, guoted o Soesiamo (1981 ) e
LiHs s the coasiml erviconment of Vies o ane given in Roop
el (149494

northward along the northern half of the Philippines.
The seuthern branch 1s swiflt (maximum around 75
cm/sec) but guickly reverses in direction to flow in
an easterly direction between latitudes 3-7'N.

In August, the general pattern of the prevailing winds
ol the south-west monsoon 15 reversed from that
Febriary. In reésponse, the surfiice currents gencr-
ally flow 1n a reverse direction from the February
(northern Winter) pattérn. There 15 0 distinet Fast
stream of currents that emanate rom the western
Banda Sea flowing westward along the Flores and
Java seas, then turn northward to flow along the
western 5C5 along the Peninsular Malaysia and
southern Viet Namese coast before broadening Cand
weakening in velocity) north-eastwards within the
northern parts of the 8CS. Currents are weaker ofl
the Borneo coast in the SCS but one of two clock-
wise gyres are evident during this seazon. As n the
February situation, currents in the Indonésian ocean
basins are determined by mirmow channels such as
the Makassar Strait where they are stronger, but
become weaker in more enclosed and sheltered bod-
ies of water. East of the Philippines. currents {low
toward the Lind masses and turm northward off the
Luzon coast. The pattern becomes highly complex
off the southern Philippines where the Equatonal
Counter Current is-found. 'To the south of the Indo-
nestan shands, a stream of strong currents flow just
off the coast toward the diréction of the Indian Ocean
(Wyrtka, 1976: Boegiarto. 1981:34-35; Morgan and
Valencia, 1983:8-14),

With such a complex seasonal patterns of winds and
currents, there will beareas of upwelling where bio-
logical productivity is raised. It 1s important o note
that the sub-rezion suflers from two major naturl
hazards — severe tropical storms (typhoons) anid
earthiquakes and the associated voleame crupnons
Mg a resull of these imezular events, coastal arcas
affected can become devastated by the stormsurzes.
eeneral nseof the sea-level. and tidal waves (1suns
mis) (Morgan and Nalencig. 19831 14-17) Severe
coastal erosion can be inflicted in sections of the al-
fected coast by high waves and unusually high ndes
Whaole villages along the coastcan be wiped out by




tidal waves. These powerful phenosmena with po-
tential disasirous consequences impose very greal
on the part of governments te find solulions to re-
duce their effects in order to prevent environmental
degradation and water pollution.

6.1.2 Biological Characteristics

The Southeast Asian marine environment supports
an unparalleled diversity of corals and associated
fauna and [ora (Veron, 1986 Leis, 1991), The re-
gion has 40 per cent of the Warld’s mangrove area
and is one of two centres of biodiversity for man-
groves (Spalding er al., 1997 )see section 6.1.2.2
below), The great diversity is due to the high biologi-
cal productivity in a wari, nutrient-rich and shal-
low-water environment furthér enriched by ahighly
varied coastal environment. Mariouws landmasses and
seas of the region exert their influence on the South-
east Asian marine environment. €urrents from the
Pacific and Indian oceans bring in oceanic waters
reducing the impacts of the land masses and provide
optimum conditions for coral growth (Wilkinson and
Buddemeier, 1994) and seagrass ecosystems

6.1.2.1 CORAL REEFS

One-fourth of the world's charted réels are located
in this region. The Southeast Asian region is recog-
nised (o be the global centre of bindiversity for coral
reefs (Kelleher, ér al.. 1995: Bryant ¢ al. 1998},
More than 30 per cent of the world’s coral reefs are
tound in the region (Smuth, 1978), Species diversily
is highest, at around 450 species in the eguatorial
central Indo-Pacific defined by Sumarra and lavain
the south-wesl. by Sabah and the Bhilippines in the
north-west, and by the Philippines. castern Indane-
staand Papua New Guinea in the southeast. Over
70 hard coral genera are recorded in the waters
arcund eastern Indonesia. the Philippines and the
Spratley islands. while 50 are recorded for the onlier
parts of Southeast Asia (Verono 19862 19923 Details
ol staws ol coral reels in Viet Nanm are given in Tuan
and Ho (19945, Tuan (1992 ), and Tuan and Yel [ 1995)
A recent survey by Brvant er afl o 1995 ) reports
that there are more than 7O species of corals in the

region extending through Southeast Asia to the Great
Barrier Reel off north-eastern Australia. However,
they are-of the opinion that miost coral reefs-of the
Philippines. Sabah, Eastern Sumatra. Java and
Sulawesi are at high potenual threat from distar-
bances.

The reets are mainly fringing types found arouncd small
to medium-size islands. The most extensive, diversi-
fied and spectacular reefs are found within the wa-
ters stretching from western Indonesia to the Philip-
pines. Well-developed reefs are also found along the
southern coasts of Myanmar and Thaland. the off-

shore islands of Viet Nam. the easiern coasts of

Peninsular Malaysia. and the coasts of East Malay-
sid (Sabah) (UNEPRIUCHN, 19883, The distribution
of coral reefs in the South China Sea area is shown
in Figure 3.

The reefs of Souatheast Asia provide nursery and
breeding grounds for many imporant commercial
species of marine life, such as sea cucumbers. reef
fish, giant clams, sea anemones, ete, Reel fisheries
form an important part of the region’s catehes and.
in some areas such as East Malaysia. the pervent-
age of reel fishes in the total catch is about 30 per
cent and can rise to as high as 40 per cent in seasons
when fishermen cannol go far out 1o e, [nthe Phil-
ippines. reef fish catch is estimated to be abow 25
percent of the local catch (Gomez, 19881, The reefs
are also an increasingly popular tourist atteaction
Coral reefs in the region. therelore. directly and indi
rectly provide the basis for asignificant social. céo-

nomic and ccological life-support system. One of the.

most spectacular diving sites in the weorld 15 tound
near the oceanic atoll of Pulau Sipadan off the coast
of Sabah:. wherea neh aray of coral and marne life
abounds. The atoll and the surrounding waters arc
major breeding and mating grounds for marine tur
tles.

Table 5 shows the main land-based activines tha
adversely impacts on the coral reef ecusystems in
Southeast Asia. v is predicted that 48 per ¢ent of the
extsting Souwtheast Asian reefs will be depleted 1y ihic
next 1o 20 years and the rest in 20010 d0veirs
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Table 5. Major Land-Based Activities and their Impacts on Coral Reef Ecosystems jin Southeast

Asia

~Activity ) Impact

Coastal urban development sedimentation due o man-oft
[Land reclamation, dredging of waterways and sedimentation due fo run-off
estuaries, and construction

Removal of mangrove belts

sedimentation and freshwater min-off

Uncontrolled aquaculture practices

eutrophication and sedimentation

Untreated domestic sewage run-offs

eutroplucation

[ndustrial wastes mun-off eutrophication, poisoning
atershed/ catchment areas modification sedimentation, eutrophication

Agriculture development sedimentation, eufrophication

Tourist regort development sedimentation, eutrophication

Souwrce: Taloue-MeManus, 1999,

nationy of the sub-region do not take effective meas-
ures to ensure sustainable use of coral reef resources
and their associated ecosystems (Wilkinson ef al.,
1994). Bryant er al. (1998: 20) report that, of the
four major threat factors on coral reef areas, infand
poliution emerges as the second most important fac-
tor after over-exploitation followed by coastal devel-
opment as far as posing high threat is concemed.
However, in terms of posing medium threat, the lat-
ter poses a more serious threat than inland pollution.
Both these factors can be considered as land-based
pollution.

The quality, extent and variety of the reefs, together
with the degree of their exploitation vary greatly
within the waters of each country of the sub-region.
Eighty per cent of the reefs of Southeast Asia are
exposed to medium and high potential threat and over
half are at high nsk imposed by coastal development,
marine pollution, over-exploitation and destructive
fishing, and land-based pollution and erosion (Bryant
et al., 1998). Generally, it can be said that the major-
ity of these reefs are degraded to various extents
and, in the absence of concerted sustainable man-
agement efforts, most are threatened by further deg-
radation. Table 6 provides some details of the extent
of recf areas at risk for the whole of the Southeast
Asian region, Australia and for the World. The pro-
portion of reef areas considered to be in the lagh-

risk category is 56% compared with 27% for the
World and only 1% for Austraba. Figures for Indo-
nesia and Philippines are even worse with all of the
reef areas in the Philippines classified as being un-

der medinm and high risk. The table also shows that

marine areas designated for protection in the Philip-
pines at 458 sq km is minuscule and patently inad-
equate, As an indication of commitment o proteci-
ing coral reefs, Indonesia’s over 30,000 sq km of pro-
tected reef areas is commendable, at least on paper.
This is almost as much as for the whole of the rest of
Southeast Asia.

Coral reefs are subjected to degradation from a va-
riety of factors. These include siltation and turbidity,
freshwater run-off, domestic sewage, agricultural
chemicals, industrial wastes, oil pollution, thermal
pollution, over-fishing and destructive methods of fish-
ing, dredging, land reclamation, shipping and recrea-
tional activities, commercial collection of reef fish
and corals, and natural events such as storms (see
Burbridge and Koesoebiono, 1981; Johannes, 1975).
Bryant et al. (1998: 12-13) consider land-based pol-
lution as important, these being sedimentation, inputs
of pesticides, and pollution from human activities
transported by rivers into coastal waters. Thev re-
sultin smothering of corals, reduced light levels (al-
fecting growth), and over-nitrification of reefl com-
munities.




Figure 3. Known Distribution of Coral Reefs in the East Asian Seas Categorized by the Degree of Ir
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In certain areas where freshwater runoff is exces-
sive such as the Gulf of Thailand, the west coast of
Peninsular Malaysia and the coast of Sarawak, East
Mulaysia, reef growth is limited. Exce ssive discharge
of nutrient and sediment-rich run-off decreases the
water clarity by increasing phytoplankion growth thus
reducing the amount of sunlight necessary for coral
health and growth. In addition, eutrophication stimu-
lates macro-algal growth often results in changes of
community species toward a predominance of less
desirable benthic communities that in turn can aceel-
erate the bioerosion of the reef system, leading to an
imbalance or the collapse of the reef structure
(UNEF/EAS, 1995).

Natural causes of reef damage are generally mini-
mal. Apart from the central and northern Philippines,
the region’s reefs do not suffer from the effects of
cyclones. Storm waves, therefore, appear to have
quite limited impact on the reefs of the region, How-
ever, storm-induced damaged to coral reefs on the
Viet Namese and Chinese coasts has yet to be stud-
ied and assessed. The reefs of Southeast Asia are
dlso vulnerable to organic and non-organic pollution
from land-based sources. Organic pollution stems
primarily from untreated urban sewage discharges,
as well as runoff from agriculture and aguaculture,

Tourism development in the coastal ared$ and on the
istands of the region has increased over the past two
decade, These resorts are usual ly located in the near
vicinity of reefs as an added attraction. Paradoxi-
cally, there are very few examples of Proper man-
agement and safeguards to protect the reefs, The
mnpacts occur from untreated sewage discharges and
physical damage. Destruclive activities associated
with recreation and tourism include coral trade, ex-
cessive reef visits and damage by trampling, souve-
nir collecting, fishing (including spear fishing), anchor
damage by boats and dredging of reefs (o create
channels and marinas. This is very evident in Penin-
sular Malaysia, where tourism development on the
nearshore islands of Johore and Terengganu, have
adversely affected the islands’ fringing reefs. An
example 15 the island of Pulau Langkawi, off the
north-west coast of Peninsular Malaysia, where
heavy sedimentation in the adjacent waters and low-
ered salinity due to excessive runoff reduced coral
reef cover from 46% in 1988 1o 30% in 1995 {EAS/
RCU, 19973, Unchecked mining activities in coastal
areas can also lead to major damage to coral reefs
and associated ecosystems. On Phuket Island, Thai-
land. past tin mining activities in coastal areas de-
stroyed a significant part of the adjacent reef eco-
systems.

Table 6. Reefs at Risk Indicators, World and Selected Regions and Countries in Southeast Asia

Coastal
Reef Area (sq km) by threat category Percentage (%) Pop'n | Marine Protected
= == Density* Areas
Region Total Low | Medium| High | Low | Medim High | (ppkm®)| No. [ {sqkm)
 World 255300 | 108,400 | 79.000 | 67,900 | 43 31| 27 101 367 | 475208
SE Asia 68,100 | 12300 | 12000 | 37.800 18 26| 56 128 57| 36263
Indonesia 42.000 7,000 | 14,000 | 21000 17 a3 50 93 26 | 30405
Philippines | 13.000 S0 1900 | 11.050 ) 15| €5 74 12 458
Australia I‘_a.s,'ﬁtm 33,700 | 13,700 00 70 25 1 12 12| 3749867 |

4, Population within 60 km of the coast.
Sonree: Bryanteral (1998:21)




In Jakarta Bay, chronological data show a signifi-
cant increase in the extent of sedimentation, pollu-
tion, and eutrophication between 1929 and 1993, Ag
aresult, the average coral cover diminished from 30%
in 1985 w0 5% in 1995, A concomitant decrease in
the number of species of corals from 96 10 16 for the
penod between 1929 and 1993 was also observed at
this site (UNEP EAS/RCU, 1997), Benthic commiu-
nities; which have now become predominant, are
rapidly destroying the limestone reef matrix. A simi-
lar reduction in the numbers of fish species in the
area was also observed (Kelleherer al., 1995),

Most of the Philippines reefs are similarly afflicted.
Studies showed that only about 5% of the reefs are
in good condition, with aboul 70% being seriously
degraded (ASEAN-Australian Marine Science
Project, 1992: Yap and Gomez, 1985). The sitoation
is comparable in Indonesia where 5% of the reefs
are considered to be in good condition and about 60%
degraded (Sukarmo er al.. 1986)

The Spratley Islands are situzated in the South Ching
Sea far from any land mass and, therefore, from the
major land-based sources of pollution. Compared with
the condition of reefs located close to land masses,
those of the Spratleys are relatively pristine. They
have some 600 coral reefs which support around 70
species of scleractinian coral genera. They extend
for more than 480 km (300 miles) north of Sabah
(East Malaysia) and southern Palawan (the Philip-
pines), Knowledge of the marine and coastal living
resources of the Spratley islands is relatively poor.

Malaysia established a tourist resort on one of the
islands (Pulau Layang Layang) and has undertaken
a syslematic survey of the adjacent reefs, The ob-
jective is to develop a management plan for the pro-
tection of the marine resources as a marine park.
However, some damage to the reefs has already been
caused by the development of the facilities on this
island.

6.1.2.2 MANGROYES

Mangroves support a nich ecosystem that is crucial

to the health of commercial marine species by pro-
viding important breeding, [ccdiné, and nursery
grounds for valuable types of shrimps and other com-
mercially and envirenmentally significant organisms.
Mangrove forests also support numerous seabirds
and are roosting and feeding grounds for migratory
birds. Mangroves also provide many products that
are commercially harvested and are used for many
uses by local communities. In addition, mangroves
play a major role in the coastal ecosystem as a stabi-
liser. They also function as a buffer to the effects of
storm waves and their removal often results in coastal
erosion, which can be severe and expensive to re-
pair if at all possible. They assist in reducing the ef-
fects of land-based discharges on associated eco-
systems such as.reefs and seagrass due to their ca-
pacity to function as filters. Mangroves probably act
as a “sink” for industrial chemicals, although the long-
term effects-are poorly known and net understood.

Mangroves are found in the hamid tropical belt be-
tween 307 north and south of the Equator, They are
thus found in great abundance throughout the region
and represent the dominant coastal vegetation of
Southeast Asia (Figure 4). About 35 per cent of the
world's mangroves occur in Malaysia, Thailand. In-
donesia, Sigapore, Cambodia and Viet Nam. The
sub-region has 40 per cent of the global mangrove
areas and represents an area with the highest diver-
sity of mangroves in the world. There are 39 man-
grove species (belonging to 21 genera and-19 fami-
lies: Southeast Asia 15 at the core of one of two cen-
tres of biodiversity (Spalding er al, 1997). However,
there is a lack of management and conservation
measures, it is estimated that approximately 30-40
per cent-of the region’s mangroves have now been
lost (EAS/RCU, 1997).

Indonesia’s mangroves cover an area of 4.25 million
ha, which is the largest area of mangroves of any
country in the world. In Irian Jaya alone, there are
2.9 million ha of mangroves. Much of the mangroves
in the densely settled islands such as Java has been
removed or heavily degraded. The mangroves in the
western part of Indonesia have suffered a great deal
of disturbance by human activities such as illegal
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Figure 4. Mangroves in East Asian Seas Countries
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cutting, pollution and conversion to other uses such
as mariculture (ASEAN-Australian Marine Science
Project, 1992). There are also indications of degra-
dation in other eastern parts of the country, tor ex-
ample on the islands of Ambon and Halmahera
(Kelleher ér al., 1995),

About 642,000 ha of mangroves are found in Malay-
sia. Mangroves and peat swamps cover 81% of the
coastal areas in Peninsular Malaysia, Thailand and
Viet Nam each have about 200,000 ha, The man-
grove cover in Thailand decreased by 25% from 1979
to 1987, and 46% of the remaining stands have since
been converled to other uses. The 100,000 ha in the
Philippines are estimated to be only about 20% of
that of the 1920s, and about half of this remaining
forest is composed of secondary forest. About 7.000)
hectares are found in Brunei Darussalam and 10,000
hectares in Cambodia (ASEAN- Australian Marine
Science Project, 1992). In Viet Nam and Cambodia,
there are reports of extensive cutting of mangroves
for aquaculture and development projects. Accond-
ing to Viet Nam's National TDA Report, mangrove
forests in the country provide food and associated
products for about 30 million people. This report also
describes rapid reduction of mangrove areas in the
Mekong Delta from 154,000 ha in 1980 o 15,000 ha
in 1995 due to reclamation for aquaculture. Defoli-
ants used during the 1962-1975 war may have halved
the area of mangrove (see Ross, 1974).

The main land-based causes of mangrove depletion
and degradation in the Southeast Asian sub-region
are the following:
- Discharge of untreated wastewater from
industrial plants and commercial
establishments such as restaurants and
itinerant food hawkers:
- untreated sewage from residential and
commercial areas:
- uncollected garbage and seepage of
contaminated water from rubbish;
- silt, nutrients and other contaminants arising
from upstream watershed development such
as removal of forest cover; agriculture:
industrial, commercial and housing

20

expansion; mining: construction of roads and
other infrastructure, etc;

- of the above. especially runoff of pesticides
and herbicides associated with intensive
agricultural activities;

- reduction of water volume available to
mangroves due to upstream damming,
irrigation activities. and diversion of water to
ather watersheds.

Mature mangrove stands are resilient to increased
sediment, nutrient and pollution loads, but only for
short periods. The recruitment rate of mangroves is
probably negatively affected by heavy sediment loads
(UNEP/EAS, -1997).

6.1.2.3 SEAGRASS

Generic richness of seagrass is also centred in the
Indo-West Pacific region (Heck and McCoy, 1978).
Species diversity is highest in Malesia, a region de-
fined by Indonesia, Borneo, Papua New Guinea and
northern Australia. East Asia harbours the second
highest number of seagrass species at 20 of 50 re-
corded species world-wide (Fortes, 1989, 1995:
Sudara er al. 1994). Of the twenty species and seven
genera of seagrass in Southeast Asia: 12 species are
found in the waters of Indonesia (den Hartog, 1970);
Soegiarto and Polunin, 1982}, 16 in the Philippines
(Fortes, 1989), 10 in Malaysia (Japar. 1994), and 12
in Thailand (Lewmanomont and Ogawa, 1995) (see
Table 8). The known distribulion of seagrass mead-
ows are shown in Figure 5.

The ecological and economic importance of seagrass
to commercial and recreational fishenies is well doca-
mented, Fortes (1989) histed 16 tracditional and con-
temporary uses of seagrass. Seagrass beds enhance
substrate stabilisation and are important in detrital
food chains nutrient cycling and the supply and fixa-
tion of biogenic calcium carbonate, They serve as
substrate for epibiota and are critical habitats far
many species of marine animals: Seagrass mead-
ows serve as feeding areas, nursery grounds (Hutomo
and Peristiwady, 1996) and habitats for fish, many
mvertebrates, turtles and dugong. They also act as
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Figure 5. Known Distribution of Seagrass in the East Asian Seas
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Table 7. Number of Seagrass Species in Selected East Asian Countries 1

Sub-region/Country | No. of Species Country No. of Species
Southeast Asia: - Western Pacific
Cambodia 1 ‘Hong Kong 4 ]
Indonesia | 12 Korea 1
Malaysia 9
| Philippines 16 Australia
| Singapore 11
Thailand 10 Western Australia 17
Viet Nam 8 | Queensland ' 12

Source: Fortes (1989), Table 1, pp. 4-7.

filters and help stabilise sediments. Seagrass mead-
ows are the sole habitat of the sea cow, Dugong
dugon. The dugong is the only remaining representa-
tive of the mammalian family, Dungongidae. and is
an endangered species throughout its distribution.
Similarly, endangered sea turtles are found in seagrass
areas and the green sea turtle (Chelonia mydas)
feeds on seagrass.

In Southeast Asia, it is only over the past two decade
that seagrass beds have been recognised as a sig-
nificant ecosystem of economic and ecological im-
portance. S¢agrass can grow as fast as cultivate com,
padi, hayfields, or tall grass prairies (Philipps, 1978
quoted in Fortes, 1989, p. 10), The production rate of
tropical eelgrass in the Philippines, for example, is
1.08 g C/m*/day. Seagrass beds in Bolinao Bay. in
the Philippines, produce at least 18,900 kg C/day. One
square metre of the bed produces 8,635 C/day or
about 20) per cent of the daily caloric requirement of
an average individual. A 70-kg individual can be sup-
ported by 350 sq m of seagrass bed. Ignorance of its
potential has caused neglect in instituting protective
measures for these valuable resources, Indonesia and
the Philippines, among other Southeast Asian coun-
tries, have a relatively good knowledge of their
seagrass habitats and associated resources. Infor-
mation is needed especially on the impacts of sedi-
mentation, eutrophication and other types of pollu-
tion, in order to enable the formulation and adoption

of appropriate management measures (o ensure sus-
tainable use of this resource.

Natural threats to seagrass meadows include Cy-
clones, volcanic dust, floods, sedimentation, storm
waves, freshwater run-off and exposure at low tide.
These threats are responsible for seagrass loss over
a wider area than are anthropogenic impacts but re-
covery Is quicker. The most common anthropogenic
impacts in the region are sedimentation, nutrient-load-
ing, and other types of pollution. Excess sediments
damaging seagrass in the sub-region have their ori-
gin in river-runoff, resulting from éxtensive shrimp
pond development, logging of forests. diminished
mangrove cover, land reclamation, dredging and
coastal development in general. There is increasing
evidence that extensive land reclamation, agricultural
development and mining activities have led to high
water turbidity and the burying of seagrass beds
(Fortes, 1988).

Land-based activities lead to industrial and domestic
sources of pollution such as chemical wastes (par-
ticularly heavy metals), pesticides. various other toxic
substances, and hydrocarbons, Fertilisers, stemming
from intensive agriculture and aquaculture practices,
domestic sewage, and storm-drain run-off carrying
organic wastes add nutrients to runoff waters, The
most notable effect of nutrients is to increase algal
growth and hence reduce light penetration 1o
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Table 8. Extent of Damage and Causes of Pegradation of Seagrass Meadows in the East

Asian
Region
Country Extent of damage | Immediate causes of degradation
Cambodia n.d Fishing by pushnets, trawling, transport and navigation
China 4,200 ha remaining | Land reclamation
in Guangxi region
Indonesia 30408 Sedimentation =i
Malaysia Adverse impacts of | Coastal reclamation, oil spills, land-based pollution
coastal reclamation
i South China Sea
regions
Philippines | 30-50%; Industrial development. ports and recreation
Singapore n.d, Land reclamation, dredging, shipping
Thailand 20-30% Waste disposal from domestic use and aquaculture, fisheries,
collection for traditional medicine. land reclamation and
development
Viet Nam Heavily exploited Fertiliser production, animal feed production, land reclamation
for agriculture and aquaculture, mats and handicrafis

sources: Fortes (1995), national TDA reports,

scagrass. Butrophication poses one of the major
threats (o seagrass beds in the region. It is especially
prevalent in enclosed bays with insufficient tidal flush-
ing. Table 8 below summarises the extent of damage
and causes of degradation of seagrass meadows in
the East Asian region though not restricted to land-
based activities.

6.2 NORTHERN EAST ASIA SUB-
REGION

The waters of the northern East Asia sub-resion in-
clude the Sea of Japan (also referred (o 4s East Sea),
the Yellow Sea with the adjoining Bohai and East
China Sea. The two countries of special concern,
Ching and Korea, were experiencing very rapid eco-
nomic growth, especially in the Chinese coastal eil-
ies that have been opened for toreign investments
over the last two decades. The Asian financial erisis
that began in mid 1997 affected Korea badly while
China remained relatively unaffected. However,
Korea's economy has recovered stromgly from 1999,
Rapid economic growth also attracts a huge flow of
migrants from inland regions in China to coastal cit-

ies. The combined effects of rapid industrial devel-
opment and urbanisation will bring about a higher
demand for food and other resources that can gen-
erate detrimental effects on the marine environment
and related freshwater bodies due to land-based ac-
tivities and increased pollution loads.

6.2.1 Physical Characteristics
6.2.1.1 BATHYMETRY

Maximum depths are 5,000 m in the South China
Sea area and 2,700 m in the East China Sea. Despite
these significant depths, the seas are separated from
the open ocean by quite shallow passes and straits
{a few hundred metres). The arch formed by the
islands and archipelagos is one of the most active
volcanie regions in the world. Off the western edge
of the arch, the seabed reaches great depths, These
are the deep trenches to the west of the Marianas,
the Philippines and South Honshu. The continenta)
shelf is wide in some areas of the Northern East
Asian sub-regional seas; but there is almost no shelf
on the deep oceanic side facing the Pacific Ocean.




6.2.1.2 WATER TEMPERATURE AND
SALINITY

In the sea areas in the South Ching Sea around
Hainan, sea surface temperatures vary between
20°C in winter and 29°C i sammer. Forther north,
temperatures range from 8°C and 267C in the East
China Sea. Salinity is usaally between 32 and 34 ppl.
except in wmeas where it is influenced by river run-
off. in which case it can be as low as 28 ppt.

6.2.1.3 TIDES AND CURRENTS

The major current systems influencing the region are
the Kuroshio (warm) and the Oyashio (cold). The
fronts of these two currents converge north of Ja-
pan, inducing highly productive conditions. The local
currents in these seas are influenced by the Kuroshio-
Oyashio system, the large rivers that flow into them
and the reversals of the monsoons.

6.2.2 Biological Characteristics

The sub-region is rich in biodiversity, with China hav-
ing more than 20,000 marine species. Southern China
and the Ryukyu are characterised by a great diver-
sity of coral reefs; marine fish and invertebrates:

6.2.2.1 CORAL REEFS

In the province of Taiwan, there are coral reefs at
the southern point of the island. around Kenting and
in the Penghu Archipelago. The northernmost reefs
in China are found in Fujian provinee. around Pingtan
Istand. Small reefs also follow the coast and off Hong
Kong. Large coral reefs grow south of Hainan and
in the archipelagos of the South China Sea (Kelleher
etal., 1995; Ancn, 1995). According to Liang (1995],
the sub-region has a high diversity of corals: about
325 species in China. About 300 species are reported
along the coast of the province of Taiwan.

The reefs in the Northern East Asia sub-region show
the same pattern of degradation and depletion from
land-based sources of pollution as observed in the
Southeast Asian sub-region. In China, many of the
reefs have been significantly depleted (UUNEPR/IUCN,

1988). On the solithgrn coast around Hainan, pres-
sures from the large human population resulted in
extensive degradation of the reefs (Wilkinson and
Boddemeier, 1994). The threats to coral reefs from
land-based sources of pollution are essentially the
same as in the Southeast Asian sub-region, with a
possibly different emphasis on the severity of cer-
tain causes, These threats can be summarised as:

- sediments, pesticides and nutrient-rich ronoft
from agricultural and aquacultural
development,

- thscharge of untreated urban sewage and
indusinal wastewater,

- reclamation of nearshore areas for
development,

- dredeing and construction along the coast,
and

- increased tourism development.

6.2.2.2 MANGROVES

There are no mangroves in Korea. Most of the man-
groves in the sub-region are found in the coastal ar-
eas of southern China and cover approximately 67.000
ha thCMC, 1992}, The northemmost mangroves in
the country are near Fuding in Fujian province. Sig-
nificant areas of mangroves grow around Hainan and
in the Beibu Gulf near Quinzhou and Beihai. China
has & total of 36 mangrove species, which is sbout
43 per cent of the total number of mangrove species
in the world.

The mangroves in the Northern East Asia sub-re-
gion, like those in the Southeast Asian sub-region,
are tacing continued threat from land-based sources
of pollution from agriculture, aguaculiure. domestic
sewage, and industrial discharge. Integrated coastal
zone management, combined with conservation and
rehabilitation measures, are éssential to counteract
the ever-increasing pressures from a growing popu-
lation and its concomilant impacts on the coastal ar-
eas and mangroves of China.
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6.2.2.3 SEAGRASS

Seagrass beds are found throughout the Northern

East Asiasub-region. Of the 12 genera of SEALIASS -

in the world. three are Jocated in the sub-region (den
Hartog. 1970). The seagrass beds in the Northern
East Asia sub-region suffer from the same problems
as those of Southeast Asia: excessive nutrient loads
from domestic sewage discharge, agriculture and
aguaculture development, heavy sedimentation and
freshwater run-off due to inappropriate development
activities in the walersheds and hinterlands and pol-
lution from industrial development. The spatial distri-
bution of seagrass meadows is not known. As a re-
sult, little is known about human impacts on these
ecosystems. This lack of baseline knowledge is an
impediment to our understanding of marine ecosys-
tems and will prevent the formulation of policies and
adoption of appropriale measures to conserve them.

6.3 AUSTRALIA SUB-REGION

For the purposes of this report. only the waters and
coastal areas of northern Australian continent are
discussed here. The northern tropical waters have
temperatures reaching a high of 32°C in shallow
waters in the summer months. Generally, the tropi-
cal waters of the Indian and eastern Pacific Oceans
experience surface temperatures sometimes excead-
ing 28°C. Surface temperatures in the deep oceans
do not exhibit marked seasonal changes. The oce-
anic waters around Australia are generally low in
nutrients and consequently possess low hiological and
fisheries productivity.

The greatest species diversity in Australia’s marine
environment occurs in the country's northern rop-
cal waters. However. there are very few endemic
species, and most of Australia’s tropical marine spe-
Cles are widely distributed in the tropical Indo-Pa-
citic,

6.3.1 Coral reefs

Australia has the lareest area of coral reefs of any
country. The Greal Barrier Reef forms the largest

reef complex in the world extending for 2,00Fkm
trom the low-latitude tropics to temperate zones. The
Great Barrier Reef is most diverse in reef lypes (fring-
ings platform, barriers and atolls), habitats and envi-
ronmental regimes. Other major reef areas occur in
the Torres Strait and the Coral Sea territories
(Bleakley and Lawrence, 1997). The Ningaloo Reef
on the central Western Australian coastis the world's
largest fringing reef. The reef in this area stretches
for 150 km from Lat. 21° 55’8 to Lat. 23° 30°S. A
wide variety of coral types are found here; oeeanic
atolls, fringing and vencer reefs and platform reefs
of varying degrees ol development. Further north the
tides are extreme in amplitude and the sediment
stirred up by tidal currents precludes large reef for-
mations. Offshore islands and atolls; e.g.. Ashmore,
Montebellos and Rowley Shoals, have a wide range
of species diversity.

Australia’s coral reefs are relatively unaffected by
human activities due to their remoteness from large
urban settlements and because of low to moderate
levels of use. However, increasing levels of nutri-
ents and sediments from inland soil erosion pose a
threat in the non-arid areas. A great deal of effort
has also been made to control the adverse effects of
recreational activities and tourism.

Australia’s reefs grow within the area of the world's
highest coral diversity, namely the central Indo-Pa-
cific region. The Australian reefs are; therefore, criti-
cal to coral reef conservation as few other countries
in the region have such low coastal population pres-
sure or the capacity to control the anthropogenic
impacts on their reefs, Australian reefs, besides be-
ing an ecological asset, support very rich fisheries
and a thriving tourist industry. The annual revenue
from fisheries and tourism in the Great Barrier Reef
aloneis over A$1 billion. The reefs are also valuable
for scientific research on natural products with
biopharmaceutical properties.

6.3.2 Mangroves

Mangroves extend throughout the tropical coastal
areas of Australia. There are 39 mangrove species
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(belonging to 21 genera and 19 families). of which
only the Avicennia integra 15 endemic; whilst the
rest are also found in Southeast Asia. Papua New
Guinea and Irian Jaya. The most diverse eomimuni-
ties are found in the tropical areas (35 species in the
estuaries of Cape York) reducing with increasing lati-
fude.

As in Southeast and East Asia, mangroves are eco-
logically and economically important to Australia,
Mangroves provide important habitats for fish and
crustaceans and some of Australia™s valuable com-
mercial [isheries of singlé species are either directly
or indirectly linked to miangroves. Approximately 200
species of fish have been documented from north-
ern Australian mangroves. The Austealian mangroves
provide bird sanctuaries and play important roles in
stabilising the coastline by mitigating the effects of
cyclones and Storm waves. Mangroves also have a
crucial function in trapping and stabilising sediments
from river systems. and act as an effective barrier to
nutrients carried by run-off from land to sea therehy
protecting the coral reef and seagrass communities
from excessive sedimentation and nutrient loading.

6.3.3Seagrass

Australia has the most extensive arca of scagrass
and the highest number of seagrass species (over 30
species) in the world. Knowledge and a comprehen-
sive data base on seagrass habitats are available in
Australia but much has stll to be learned about the
response of seagrass habitats (o environmental
changes so that mitigating measures of adverse im-
pacts can be put'in place. This is particulatly true of
the impacts of sedimentation, nutrient-loading and
other types of pollution. Australia’s seagrass face
such threats as sedimentation from large river run-
offs, floods, mining and chemical discharges from
industrial and domestic sources.

L]

7. Status of Land-based
Sources of Pollution

Reference must be made of global reviews of the
marine environment undertaken by GESAMP (1982:
1994)). The lalter reports that ( 1) marine habitats are
irretrievably being lost to the construction of Harbours
and industrial installations, to the development of tour-
tst facilities and maricoliure. and to the growth of
settlements and cities; and (2) destruction of beaches,
coral reefs and wetlands including mangrove forests,
as well 43 increasing erosion of the shote, are evi-
dent all over the world {quuled in Chua, 1995, p. 148},
UNEP also commissioned a study on the state of the
marine environment in the East Asian seas sub-re-
gion (Gomez ef al; 1990). In 1993, GESAMP ex-
amined the impacts of oil and related chemicals and
wastes an the marine environment (GESAMP, 1993),
The UN Economicand Social Commission for Asia
and the Pacific (ESCAP) also undertook two reviews
of the state of the environment in the Asia and the
Pacific region (ESCAP, n.d.; ESCAP and ADB,
19495), the latter massive review was undertaken
Jointly with the Asian Development Bank (ADB). In
addition, UNEP recently undertook a similar review
of the state of the environment on behalf of the As-
sociation of South East Asian Nations (ASEAN Sec-
retariat, 1997). The GEFUNDP/IMO Regional Pro-
gramme for the Prevention and Management of
Marine Pollution in the East Asian Seas published
the proceedings of a conference on the theme of
managing pollution in the East Asian seas (Chua and
Bermas, 1999) that come close 1o a review of the
state of the environment of the regional sea. Finally.
the Japan Environmental Council (Awaji and
Teranishi, 2000) is the latest attempt at reviewing
the state of the environment in Asia. All of the above
reviews cover the marine environment and deal with
problems anising from land-based sources of pollu-
tion.

More directly concerned with the marine environ-
ment in the East Asian region is the report commis-
sioned by ESCAP giving a review of the marine en-
vironmental problems and issues for the region
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(ESCAFR. 1985). The UNEP study undertaken by Koe
and Aziz (1993) is focused directly on land-based
spurees of pollution affecting coastal and marine ar-
eas in the East Asian Seas. Mention too must he
made of an early attempt at a review of marine
coastal environment pollution in the ASEAN Tegion
undertaken by Ruddle (1981) while, more recently,
Chua (1995) concisely reviewed the problem of ma-
rine pollution in the Southeast Asian sub-region. The
present review is linked to the latest study commis-
sioned by UNEP - the Transboundary Diagnostic
Analysis covering seven countries in the South China
Sea area (Talave-McManus, 1999). There is thus an
accumulation of considerable information on the pol-
lution of the marine environment of the East Asian
region. Albeit, there remain many information gaps
that require additional monitoring and assessment,

The evidence gathered shows that, thus far, there
has been serious degradation of the environment in-
cluding the marine and related freshwater environ-
ment and points to-an urgent need to strengthen en-
vironmental management, The national reports of
seven participating countries in the TDA of the South
China Sea area together with the additional three
countries reviewed in this study give ample detail of
the various sources of land-based pollution and the
level of pollution in various parts of the countries
concerned. The reports also indicate hot spots, high
risk and sensitive areas for most of the ten countries
coveread,

It can be stated here that there are examples of suc-
cesses mn the East Asian region as in the cases of
South Korea and Singapore. The World Bank se-
lected several East Asian countries including Korea
and Singapore for a study on management of indus-
trial pollution of the Newly Industrialising Economies
o draw lessons from their experience (see Loh er
al. (1995) on Singapore), The country's experience
inevolving a package of sound environmental man-
agement policies and management practices are re-
ported by Chia (1979b), and Chia and Chionh (1989).
In the case of Malaysia, Ong (1987) and Hamzah
(1989) provide useful reviews of the country’s ma-
fine environment. Malaysia has paid special atten-

tion to prevent marine pollution of the Malacca Strits
aimed primarily at ship-source pollution (see, for ex-
ample, Dow, 1997) but is also concerned with the
problem ofland-based sources of pollution. Indeed.
there were early efforts made on the part of the
Philippines to manage the country's already deterio-
rating environment in the 1970s (Lesaca, 1979),

7.1 ISSUES AND PROBLEMS

The identification of regional concerns and principal
1ssues formed part of the preparation of the regional
transhoundary diagnostic analysis. The issues and
concerns were deliberated upon and accepted by the
national research teams before proceeding with the
preparation of the national reports and overview
TDA. The degradation of marine habitat emerged
as an area of major concern within the South China
Sea area (Table 9). Mangroves and coral reef deo-
radation ranks as 1 and 2 among principal issues while
pollution by sewage of the marine environment ranks
as pumber 3 among principal 1ssues.

Table 10 summarises the sources of pollution among
the participating countries in the South China Sea,
the quality of the data base, and the perceived con-
tribution of these sources 1o the state of aguatic en-
vironments in each country. Wastes from domestic,
agricultural. and industrial sources. along with
sediments and solid wastes are the major sources of
pollutants that impinge on both freshwater and coastal
systems in the seven countries, Land-based sources
play a major role in both inland and coastal pollution.
Ship-based sources contribute relatively small
amounts, but may have severe local impacts when
large amounts of oil is released in oil spill accidents.
Atmospheric inpuls, that can be considered a source
ot fand-based pollution, feature lowly in the ranking
of issues. However, this may be due to a very poor
data base and because their impacts are harder 1o
establish given the nature of atmospheric chemistry
and the Targer scales needed to carry out appropri-
ate studies of air sheds. Atmospheric pollutants are
well capable of being transported across national
boundaries while transhoundary movements of ma-
rine pollution can also oceur in certain circumstances.




Table 9. Ranking of Major Concerns and Principal Issues for the South China Sea Countries

Major Concerns Score | Rank | Principal I;ssﬁ es Seore | Rank |
Habitat 18.5 1 Mangroves 21
~ | Coral reef 20 2
Scagrass 17 6
Estuaries 16 g
Over-exploitation 17:5 2 Marine 19 3
Freshwater 16 7
Pollution 14 3 Sewage 19 3
Freshwater
Contamination 17.5
Agricultural loading | 15 9
Industrial waste 15 9
Sedimentation 14 11
Solid waste 13 12
Hydrocarbon 12 13
Ship-based sources 12 13
Atmospheric 8.5 16
Freshwater concerns 9 15

Source: Annex V, Second Coordinators Mecting, June 1998, quoted in Talaue-McManus [ 190

Table 10. Ranked Sources of Pollution in South China Sea Countries!

5 i Rank&: ﬂ%‘m[nﬁqhoxt{ﬁpaﬂuﬁﬁn of natmnal aqua‘hn anmnmerﬁs
Source. gmabm V= Moderate, H=High) : erllel
o na | Indon | Mal | Phil | Thai | Viet
Domestic waste | 1-Fair H M H H H
Agricultural 2-Poor M H 1 M H H H
waste
Industrial waste | 2-Poor M H H H H H H
Sediments 3-Poor M H H M H H H
Solid waste 4-Fair H H H M H H H
Ship-based 6-Poor M M M M M M M
sources
Atmospheric 7-Poor M M M M M M M

'Ranking of pollution sources was done during the Second Meeting of National Co-ardinaters (June 1998) quoted in
Talaue-MeManus (19499,
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7.2 DOMESTIC WASTEWATER

Bielogical Oxygen Demand (BOD) levels of the
seven South China Sea countries are showed in the
Table 11 and its distribution in Figure 6. Based on the
data provided in the national TDA reports, it is possi-
ble to generate a sel of data to give a regional pic-
ture for watersheds that interact with the South China
Sea basin, The (able shows thal dn estimated 6 mil.
tonnes of BOD are generated by the coastal popula-
tion of the seven participating countries of the South
China Sea alone. Only about 11 per cent of the BOD
generated is removed by sewage treatment in four

countries, Assuming the same population growth rages
prevail up to 2003, the generated BOD will increase
to 6.6 mil. tonnes. There is clearly a need to raise the
volume removed by sewage treatment especially in
coastal waters that receive the pollutants from large
urban centres,

Eeduced assimilative capacity of the marine envi-
ronment 15 indicated by the incidence of both toxic
and non-toxic algal blooms that are being reported
more frequently in the region. This has caused seri-
ous public concern, especially the dinoflagellate
Pyrodinium as there have been reports of cases of

Table 11. Population and Estimated BOD Generation and Removal in Selected South China Sea

Countries
- Proportion — BOD
Country® | Population® ﬂ;i - Population BOD rﬂ::::?:eh}'
€000 persons) iﬂﬂcl;:;es (%) gm}:;t%cr o (g: ;:: Z:; ireatr:zms
(10 tiyr)
Cambodia 1,985 89 230 36.2 Ko treatment
China 59,694 35 1.6 1,089.4 <109
Indonesia 105.217 48 2.9 1,920.2 364
Malaysia 160.33 15 33 ‘ 188.6 53
Philippines 23,633 27 | 4313 149
Thailand 37.142 ] 1.4 677.8 39
_Viet Nam 75.124 3 1.6 1.371.0 No treatment
| TOTAL 313,131 =27 1.4 5,714.5 655

'Only populations of subdivisions interacting with the South China Sea were included. and were recaleulated to 1996

Wsing growth rates incolumn 3.

"Toral poepulation for all South China Sea subdivisions in a country was obtained,
Average population growth rate for all South China Séas subdivisions in a country was obtained using aweighied mean

method,

‘Estimated BOD production using 0.05 kafperson/day (WHO, 1993), 35

“Koeand Aziz(1995),




Figure 6. Biochemical Oxygen Demand (BOD) Loading from Domestic Sources in Eask Asian Seas

25

20

104

10~

Ching

100,000 ty

500,000 ty

1,000,000 Uy

£

]
108

T
110

1
120

125

s o O W s B | O T

By agl =

|
&



415

death by paralytic shellfish poisoning following con-
sumption of contaminated mussels in the Philippines,
Sarawak and Sabah (Gomez, 1990 quoted in Chua,
1995; see also Guerrero, et al. 1995). In Takarta Bay,
phytoplankton biomass distribution has undergone
significant shifts; plankton blooms are now spread-
ing further offshore. In 1988 blooms spread 5 km
offshore from Tanjung Priok, the main harbour, by
1990 they hadspread 12 km offshore, In Korea, mine
red tide incidents have been reported in bays used
for aquaculture (see Maclean, 1989),

In view of the large concentration of population in
cities, it will be most strategic to focus attention on
the establishment of sewage treatment, and more
generally on sanitation facilities, in the megacities of
the littoral states within the region. Within the seven
South China Sea countries, there are 46 cities with
populations over 100,000 with two (Bangkok and
Chiang Mai}in Thailand., At least 30 per cent of the
total population live in these crowded areas. so that
waters receiving domestic waste from these cilies
are themselves pollution hot spets.

7.3 AGRICULTURAL WASTE  «

Wastes generated by agriculture and aguaculture
enter water bodies ina diffuse mode. They make up
the second most important group of pollutants in the
marine environment (Koe and Aziz, 1995), The pol-
lutants contained in agricultural waste are primarily
tertilisers and pesticides (fungicides. herbicides and
insecticides). Land clearance for agriculture, whether
large-scale commercial plantations, or small-scale
subsistence farmers, can lead to large quantities of
silt entering stream channels and contribute to
sediments in river discharge into the marine environ-
ment. Data on pesticide use-are searce, and detect-
ing its presence in agualic environments and remov-
ing it require expensive methods that most govern-
ments can ill afford. Over time, high nutnent con-
tents in the marine and related freshwater environ-
ments can resull in the loss of biodiversity and pro-
ductivity in these systems;

The total loading of nitrogen in the South China Sea
area is shown in Figure 7. Over the seven South China
Sea countries, China uses the most fertiliser at 1.000
kg/ha/yr and Cambaodia, the least at 22 ke/hal/yr (Ta-
ble 12). China reports more than 892,000 tonnes used

Table 12. Use of Fertilisers and Pesticides in South China Sea Countries

Country® Padi field area | Aquaculture | Fertiliser use | Pesticide use
(10°ha) | area(10° ha) (t/yr) (tyr)

Cambodia 1.800 n.d. =40.000 n.d.
China 3,400 2,500 3.640.,000 =>89,000
Indonesia 5,000 200 ~5.600,000 29.000
Malaysia n.d. <100 n.d. n.d.
Philippines 1.200 <100 181,000 n.d.
Thailand 8,600 n.d. n.d. n.d.

Viet Nam 1.500 n.d. 110,000 n.d

' Coastal arcas as defined in the TDA study

Source: National reports of TDA summarised by Talaue-MeManus (1999).




Figure 7. Total Nitrogen Loading in East Adian Seas Countries
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int its South China Sea areas in 1995, Indonesia used
about 29,000 tonnes annually during the period 1992-
1996. Fertilisers when leached (o aguatic environ-
ments contnbule to nutrient loading in addition to that
generated by domestic sources. In the past, the sale
of pesticides was motivated by the desire to enhance
crop production by eliminating undesirable organisms
in the culture svstem. There is a need to encourage
farmers to employ environmentally friendly farm
practices that minimise the use of fertilisers and bio-
cides, and to enhance soil retention of fertilisers.

7.4 INDUSTRIAL WASTE

Censidering the incomplete data base. industries re-
lease a minimum of about 430,000 tonnes of BOD
into aquatic systems interacting with the South China
Sea (Table 13). Eighty per cent of the reported value
comes from Thailand, of which half of the total is
conveyed by the river systems of Chao Phraya, Ta
Chin, Mae Klong, and Bang Pakong.

Data provided in the national reports on heavy met-
als are mcomplete. Viet Nam, whose major rivers
are all transboundary, reports an annual load of at
least 96,560 tlyr, 96 times more than Japan disposed
ofin 1988 (Table 14). Around 80 per centof this load

come from the Dong Nai-Saigon River. In centrast,
China reports the release of only 25 t/yr. Metal spe-
cific data should bear out whether limits have already
been-exceeded. Viet Nam indicates in its national
report that in the Northern Economic Zone, the
amounts of Pb, Zn, and Cu are 7-10 times the allow-
able himits,

Aside from pesticides and heavy metals, hazardous
and toxic pollutants include paint and colour agents,
organic solvents, and other by-products of industrial
manufacturing or processing, Hazardous wastes are
products having one or more of the following fea-
tures: explosive, inflammable, reactive, disease-caus-
ing, corrosive, and/or toxic (Hernandez (1993) esti-
mated production rates of hazardous waste for a
number of South China Sea countries (Table 14). The
data in this table are estimates derived from various
sources, with some for 1992 and others pertaining to
the late 1980s. As the same definition of hazardous
waste has not been used in all cases, the information
1s not comparable between countries and should be
used only as a crude estimate. There is a need to
momnitor the production and disposal of hazardous
waste and strategically to control these wastes at
the source by advocating the use of clean technol-

OEY

Table 13. Estimated Industrial Waste Discharge from Coastal and Non-coastal Installation

Country BOD N P Heavy Metals | Suspended solids
(t'y) (ty) (t/y) (t'y) t’y)

Cambodia n.d. n.d. n.d. n.d. n.d.

| China 10,300 370 17 25.4 17.300

| Indonesia 26,000 n.d. n.d. n.d. n.d.
Malaysia 430 | =1.000 n.d. n.d. 1,400

| Philippines | >49,000 n.d. n.d. n.d. n.d.

| Thailand =>340,000 =400 n.d. n.d. n.d.

| Viet Nam =>4,500 n.d. 96,560 =>13,000
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Table 14. Estimated Disposal of Toxic Substances in Selected East Asian Countries "

Country Estimated Toxic to Toxic to Toxic levels of
production of humans ~ |-  aquatic heavy metals
hazardous waste (105 t/yr) organisms (10° t/yr)
(10° t/yr) (10° t/yr)
Japan (1988) 0.82 I35 15,877 1,034
China (1987) 50 3.226 4.098 155
Indonesia (1986) 5 195 247 7
Malaysia (1987) 0.4 181 217 9
Philippines (1987) 0.08-0.15 118 143 7
Thailand (1986) 0.88 137 167 6

Sotrce: ESCAP/ADE (1995) and Hernandez { 1993).

7.5 SEDIMENTATION

Sediments are a major pollutant in rivers and coastal
waters. In aquatic systems. total suspended solids
include sediments brought about by soil erosion as a
result of mining: remaoval of forest to open up land
for agriculture, road construction. and urban expan-
sion; coastal development that involves land recla-
mation; and natural processes. Removal of forest
cover in tropical areas exposes the soil surface to
intense rainfall and causes rapid soil erosion. In ma-
rine environments, they have immediate observable
mmpacts including the smothering of coral reefs, and
burial of macrophytes such as seagrass. However,
very little quantitative data is available in terms of
actual sediment loads in the region’s aquatic systems,
and little information is given in the national reporis.

Drata from Table 15 can be used as a basis foresti-
mating the extent of sedimentation as a function of
land clearance. Indonesia topped the list at a-clear-
ance rate of aver 32,000 sq km of forest per yedr in
arder to produce 158 million cu m of roundwood.
Thailand came second in the region with a rate of
almaost 12,600 sq kim/yr from 1981 to 1989 to pro-
duce 37 million cu m of roundwood. If the slope of
the cleared area 15 given, an index of erosion can be

made to estimate the amount of sediments that are
maoved. Given the data above, sediment loads from
cleared land in Indonesia would have contributed the
most sediment, followed by Thailand, Malaysia and
the Philippines.

For most Southeast Asian countries under consid-
eration, the extraction of timber has become a major
economic activity. This leads to rapidly disappearing
forest cover. Over the last several decades many
couniries in the region have granted major logging
concessions. This was the ease for the Philippines in
the 1950s, Peninsular Malaysia and Sabah in the
19603, Indonesia in the 1970s. followed by Sarawak
and Papua New Guinea in the late 1970s (Collins et
al. 1991, quoted in Greer and Perry, forthcoming).
In the 1990s decade, timber extraction has moved
on to newer, non-traditional ar¢as, For example, in
Cambodia, log production increased from 600,000 m’
in 1991 1o around 4 million m® in 1997 (ITTO, 1998
guoted in Greer and Perry, fortheoming). Some coun-
tries have run out of commercially exploitable for-
ests and in the case of Thailand and the Philippines,
they have become net importers of imber. Loss of
forest cover due to logging. which even if properly
managed. willmean increased soil erosion and heavier
discharge of silt into river channels and eventually
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Table 15, Forested Area, Land Clearance and Reforestation in Selected Countries .
Clearance Annual Annual
Country Land Forest area rate with roundwood| average
area (%o of land area) | reforestatio | production| reforestation
(10° km?) n (10° m?) (km?)
(km?/y)
1989 1981 | 1986 | 1989 1985-87 1980°s
US 9167 | 31.0| 289 | 283 13,189 485.760 17,750
Germany 244 | 30.0 | 30.0 | 29.5 | No clearance 31,583 620
Australia 7.618 139139 135 3,189 19,907 620
UK 242 n.d. 9.0 5.7 2,181 5,082 400
France 550 nd | 266 | 26.6 | No clearance 39,890 510
Malaysia 329 | 66.0| 60.0| 578 3,122 32,000 250
Indonesia 1,812 | 750 | 725 60.0 32,335 158.075 1.640
Philippines 298| 310 | 295 215 2,516 35.822 630
Thailand 511 47.0 | 350 | 280 11,826 36,900 310

Souree: Indonesia national TDA Report (1999),

into the marine environment. There have been re-
ports of widespread illegal logging that inevitably
mean total disregard to minimisation of soil loss and
damage to the remaining smaller trees. This applies
in the cases of Cambodia and Thailand.

Mining activities and coastal reclamation projects both
lead to serious sedimentation of the receiving waters
and seabed. Both activities produce a large amount
of sediment that is transported by rivers. In the case
of mining, large quantities of silt are discharged di-
rectly into coastal waters. The Baguio Mining dis-
trict, during its peak operations in the 1980, pro-
duced at least [1 mil. tonnes of tailings each year
that were conveyed by two river systems draining
inte the Lingayen Gulf (Maaliw, 1990},

Within the East Asian region, sand mining is an ac-
tivity that has been carried out traditionally in many
locations where there are coastal sand deposits.
Sharifah (1995) reports that there is an estimated
100 mil, cu. m of sand deposits in the southern and
castern coast of Johor State in Peninsular Malaysia,
An addition 9 mil. cum is available in fiver mouths in

the State. Revenue collected by the State govern-
ment from royalties range from RM 0.70/ cu m for
marine sand to RM1.20/cu m for river sand. Annual
production is 3-4 mil. cu m vielding royalties totalling
RM 5-6 mil. annually in recent years. The material is
used for construction purposes and as landfill for
coastal reclamation. A considerable amount of sand
and aggregates is traded within the region. Singa-
pore, for example, imports both sand and fill material
from neighbouring countries. The latter is dredged
from the shallow waters in the Riau area, The activ-
ity is therefore an important economic activity but
entails considerable damage to the coastal environ-
ment and the seabed,

Dredging to deepen navigation channels can also
resultin massive amounts of sediments released into
the surrounding aguatic environments. In the
Mahakam River Delta, around 2 million ¢u m of
sediments were dredged to maintain navigation chan-
nels. which presumably were silted by erosion caused
by massive logging in the interior of Kalimantan
(Hinrichsen, 1998). Dredging is practised regularly
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as part of seaport operations. Ports located at or near
river mouths are subjected to heavy silting and re-
guire constant dredging to keep channels open to large
cargo ships. '

In the case of land-scarce Singapore, land reclama-
tion provides much needed additional space for com-
mercial, industrial, residential, and recreational uses.
Reclamation has been carried out on a large-scale
basis from 1962, By 1991, Singapore had reclaimed
5,400 ha or about one-tenth of its oniginal land area
{affecting most of the offshore islands and coastal
areas of the Republic. Itis envisaged that eventually
a total of about 25 per cent of reclaimed land would
be added to the island country (Tan. 1999, see also
Chia. 1992: 31-35). The experience of Singapore is
not exceptional as major land reclamation schemes
have also been carried out in-other coastal cities in
the East Asian countries. Malaysia has plans to re-
claim a large portion of the West Coast of Peninsu-
lar Malaysia. Major cities of Hong Kong, Manila,
Jakarta, Surabaya, and smaller ones such as Johor
Bahru in Malaysia, Batangas in the Philippines, Kota
Kinabalu in Sabah, Batam island in the Riau Prov-
ince of Indonesia, Vung Tau near Ho Chi Minh City
in Viet Nam, and others have underiaken large-scale
land reclamation to make available land for seaport
development, industrial parks, commercial and resi-
dential development.

The responses of marine life to reduced light intensities
in turbid coastal waters are vanable. Under natural
processes of crosion, silt load is trapped by mangrove
roots in estuarine waters, and then bound by the rhi-
zomes of seagrass, as they approach the coral reefs.
During massive sediment loads, these natral sedi-
ment filters break down. For filler feeders such as
coral polyps. suffocation leads to death as particle
removal through tentacular movement is greatly re-
strained under high silt load. For seagrass, a reduc-
tion in light regimes leads to their demise, and re-
duced productivity of plants that can normally deal
with relatively higher concentrations of silt and high
nuirient regimes of coastal waters. Thus. there is a
loss both of biodiversity and productivity of benthic
macroflora. The high amount of nutrients associated

sometimes with high sediment loads sustains high
production. Thus, algal blooms very often are initi-
ated in coastal areas, specifically in bays and shel-
tered water bodies.

Many of the anthropogenic factors that result in
siltation and sedimentation are unavoidable and are
carried out for essential purposes. However, there
should be strong efforts made to reduce the impacts
of these anthropogenic activities that increase soil
loss and erosion. The measures that can be adopted
to-minimise sediment loads into coastal waters are
simple and not unduly expensive, Greater efforts to
closely monitor mining and agricultural activities and
1o enforce regulations are needed. With population
growih and industnalisation, there will inevitably be
increased pressure to provide cleared land for wide
ranges of construction and infrastructure develop-
ment in support of industries, as well as for agricul-
ture to increase food production. These are clearly
political decisions but must be made with minimal
negative consequences to the natural resources based
on land and in the sea,

7.6 SOLID WASTE

Sohid waste 15 generated by domestic and industrial
activities. The national TDA reports do nol give data
on solid waste production coming from industries.
Table 16 compares estimates of reported solid waste
generated by domestic activities and those estimated
using a value of 0.6 kg/person/day. The discrepan-
cies could be in the conversion factor used, as well
as in the population estimates. Koe and Az (1995:
15-16) give estimates of daily per capita generation
of solid waste to range from 0.4 kg in Indonesia to
2.0 kg in Singapore, the amount increasing with the
level of income (Table 17). Using the proportion of
solid waste disposal at authorised sites in 1989, the
amount disposed in non-authorised locations includ-
ing rivers and coastal waters would be at least 68
per cent of domestic solid waste production for the
Entire region.

When solid waste reaches aquatic systems, it reduces
the aesthetic value of heach and underwater scen-
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Table 16. Solid Waste from Domestic Sources in Selected South China Sea. Countries and Sub-
regional Areas

Solid waste E = Percent disposal at
Country* production Reported volume | authorised disposal sites
(10° t/yr)" (*000 t/yr) (1989)!
Cambodia 435 360 n.d.
China 3.073 n.d. n.d.
Indonesia 23.042 22.899 60
Malaysia 2.264 1.924 65
Philippines 3.176 1.330 70
Thailand 6.134 482 40
Viet Nam 16,452 n.d. n.d.
Total 66,576 -- --

*Coastal areas as defined in TDA report (Talaue-MeManus, 1999),
" Estimated on the basis of 0.6 kg of sold waste per person per day.
aorce: Koe and Aziz (1995),

Table 17. Components of Solid Waste in Selected East Asian Countries (in percent)

Country Paper Glass Metals Plastics Organics Others
Indonesia 2 1 4 3 87 3
Malaysia 25 3 6 8 56 2
Philippines 10 2 3 9 70 6
Singapore 28 4 5 12 41 7
Thailand 19 6 4 10 55 6

Source: Koe and Atz (1995,

ery for coastal tourism. Although the largest propor- ardous materials that can impair public safety. In
tion of solid waste from domestic sources comprises Metro Manila, some landfills have become
organics (putrescible), decomposition rates of solid methanogenic (hence the name Smoky Mountain for
waste are low. A significant proportion of the mate- a landfill located in a suburb of Metro Manila in
rial, such as plastics, metals and glass, is not readily MNavotas) causing severe respiratory illnesses among
biodegradable. Solid waste collection and appropri- residents in surrounding areas,

ate disposal pose a major problemin cities and densely
populated coastal and riverine areas. Landfills. when
not properly maintained, can produce toxic leachates
that can seep into groundwater, or aggregate haz-




7.7 OIL AND OTHER
HYDROCARBONS

There is scant information on land-based sources of
oil released into the marine environment from the
national TDA reports. China and Malaysia gave 187
tiyr and 0052 thyr of vil refeased from industrial sources
into the marine environment, respectively, while Viet
Nam reported 2,132 t/yr of oil released from domes-
tic sources (Talave-McManus 19997, The values
given for China and Malaysia are far too low to be
credible and probably reflect land-based oil-spills.
Maost oil entering the marine environment comes from
urban runoff and disposal ef used oil into draing. Ta-
ble 18 gives world-wide estimates (GESAMP, 1993)
for the ocean. The figures show far higher values
for municipal and industrial sources and account for

50 per cent of the total amount of ail releasat into
the marine environment globally.

The centribution of various land-based sources of oil
released into the marine environment depends on
factors such as population density. level of industri-
alisation, vehicular population, production of energy
generated by oil-fired plants of littoral countries.
Among the East Asian Sea countries, for the period
1993 1o 20035, the demand for oil is predicted to in-
crease al between 4.8 and 6.5 per cent average an-
nually and by 3.6 per cent for the Asia—Pacific re-
gion as a whole (Table 19), Actual srowth rates for
the years 2000 and 2005 would be lower than esti-
mated values due to the financial crisis that has badly
affected countries in the East Asian region.

Table 18. World-wide Inputs of Oil into the Marine Environment from Various Sources

Source Inputs (‘000 t/yr) Percent Contribution (%)
Municipal and industrial sources 1.175 50
Marine transportation 564 24
Atmosphere 305 13
Natural sources 258 1]
Offshore production 47 2

Source: GESAMP (1993),

Table 19. Oil Demand by Selected Countries in the East Asia Region (in 1P barrels/day)

Country 1993 2000 2005 Av. annual growth
1993-2005 (%)
China 2,743 4.031 5,001 5.1
Indonesia T56 1,170 1.556 6.2
Malaysia 290 414 522 5.0
Thailand 317 839 1.096 6.5
Philippines 253 367 466 52
South Korea 1.552 2217 2,740 4.8
Asia-Pacific 14,197 18,469 21.630 3.0

Sonrce: GEFUINDPIMO (1997,
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GESAMP (1993) summarises the effects of oil on a
number of marine organisms. High concentrations
of oil in critical areas. including spawning and re-
cruitment grounds, have an impact on the viability of
populations including reducing the number of poten-
tially reproducing adulis. Mangroves found in shel-
tered waters when affected by oil spills become very
susceptible (o stress. They are inevitably badly de-
graded in arcas close 1o urban areas and around sea-
ports. They suffer from clogging of their acrial roots
or pneumatophores. As a consequence. they become
partially or fully defoliated, and may take as long as
20 years (o recover.

In the case of corals; species accommodate 0il con-
tamination along a gradient of tolerance and the as-
sociated biota of coral reefs is impacted adversely,
especially the young life stages of crustaceans and
echinoderms. The water-soluble fractions of oil are
the most lethal components. Tainting of food species
has yet to be established, 1t is evident that oil inter-
feres with lipid metabolism but the components of oil
residuals and the substances that bind on organisms
are unknown, much less their potential impacts on
man. While healthy reefs will recover with time, it is
found that multiple stressors, both natural and hu-
man induced, can have a comulative effect on reef
ecosystems. Human-damaged reefs appear to be
more vulnerable to some types of natural disturbances
and take longer 10 recover (Brown, 1997 quoted in
Bryant er al. 1998: 15).

7.8 ATMOSPHERIC SOURCES -

Emissions from power generation, indusiries and
Aransportation contribute greatly to the release of air-
borne pollution; a significant proportion of it will en-
ler the marine environment, A major contributor is
the power sector. Fuel used for power generation
includes fuel and diesel oil, coal and natural mag, 0l
and coal are the most common fuels used in East
Asian Seas countries. The most pollutive of all fuels
15 coal in increasing intensity as its quality decreases.
Meost countries opt to use low-grade coal to praduce
cheaper energy, but the environmental impacts and
effects on human health are more severe. Table 20
gives the amount of oil and coal consumed, number
of motor vehicles, and areas affected by forest fires
for several East Asian countries.

In urban areas, transportation is responsible for the
release of most air pollutants. The number of vehi-
cles will most likely increase to meet the transporta-
tion demands of a growing population. Considering
only South China Sea-related sub-regions, Thailand
has the most number of vehicles, followed by Indo-
nesia, Malaysia and the Philippines (Table 20). China
and Viet Nam, with their increasing involvement in
free trade. are likely to experience fast growth of
the motor vehicular population, In Jakarta, transpor-
tation accounts for 100% of lead. 42% of suspended
particulate matter. 89% of hydrocarbons, 64% of ni-
trous oxides and 100% of carbon monoxide. The pro-

Table 20. Atmospheric Pollution Sources in Selected East Asian Countries

Oil Coal No. of vehicles Forest fire
Country consumption consumption (thousands) damaged area
(10° t/y) (10° t/y) (ha)
China 13,094 62,641 2,260 n.d.
Indonesia n.d. n.d. 8.951 263,992 (1997)
(National) 33,580 n.d. 14,886
| Malaysia n.d. n.d. 2,725 n.d.
Philippines 10.25%10¢ 118.05x109 2,062 2.851 ha (1997)
barrels barrels
| Thailand - - 11,050 - i

Souwrce: National TDA reports (Talaue-McManus, 1999),




Table 21. Composition of Precipitation in Indonesia and Thailand " e

Rm'nfall

Area (km?) SO, H NH,
{mm) {t/y) (moles/vr)

Riau-Batam 1.719 94,561 185.729 307.022 172.493
Bangka-Belitung

and South Sumatra 1,868 103,688 132,322 313,350 141.605
West Java §58 46,890 155,195 139,489 6,456
East Java 941 47.921 251.294 165,861 25,096
S. Kalimantan 1.644 37.660 196,006 312,823 41,256
W. Kalimantan 2.550 146,760 278.103 437,593 91,303
Indonesia 1,198,759 1.677.138 478,239
Central 1,304 64,044 67.802 42,919 4,927
Eastern 2.142 36,502 286,681 146,781 21,740
Thailand - - 354,483 189,700 26,667

Source: National TDA reports of Indonesia and Thailand {Talaue-McManus, 1999).

file may not be very different for other cities in Easl
Asian countries.

Sulphur and nitrous oxides have serious impacts on
the human respiratory system. When hydrated by
precipitation, these ions form acid rain, a phenom-
enon that has been shown o considerably alter
aguatic and terrestrial systems in the Northern Hemi-
sphere. The long-range transport of atmospheric
pollutants is of transboundary and global concemn.
Indonesian coastal provinces interacting with the
South China Sea are rained on with 1.2 million t/vr of
sulphate. In Thailand, about 350,000 tonnes of sul-
phate goes back to the watershed annuvally (Table
21). Globally, it is estimated that 13 per cent of the
atmospheric pollution enters the marine environment
(Table 21},

Une other major source of airborne pollution that
entérs the marine environment are forest fires that
are deliberately or inadvertently set off by human
activities to clear land for agriculture, It appears thal
individual or slash and burn cultivators are not the
main culprits. Large commercial enterprises clear-
ing land for plantations are responsible for the worst
fires in Indonesian Kalimantan and southern Sumaira

in 1997 that lasted several months. The airpollution
levels were much higher than previous episodes of
forest fires and. in this case, destroyed an estimated
20,000 sg. km of forested land. Clearing land by fire
is undertaken during the dry season and during El
Nifo episodes conditions are favourable for uncon-
trollable spread of fires over large areas (see WWE-
EEPSEA, 1999). Unfortunately, there are no esti-
mates of the amount of pollution that are deposited
onto the sea and no evaluation has been made of
theirimpacts on the marine environment, In June 1995,
an ASEAN Cooperation Plan on Transboundary
Pollution was adopted two years before the fires
{Atkinson 1999).

7.9 COASTAL TOURISM

Tourism in the East Asian Seas region has been ex-
panding very quickly. In 1991, the region attracted
about 51 million international tourists. Tourist arfiv-
als in East Asia and the Pacific has been growing at
a 15 per cent average annual rate between 1950 and
1991, the highest among world regions. 1n terms of
foreign currency earnings from tourism; Hong Kong,
Singapore, Thailand, Australia, China and Indonesia
are among the tp 25 earners in the world (Sharifah,
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Table 22. Domestic and Foreign Tourists (in thousands) - =

From SCS | From non-SCS Foreign Total

Country Domestic countries { - ceuntries tourists

Tourists | (% of foreign | (% of foreign Total

tourists) tourists)

Cambodia, 1995 n.a. n.a. n.a. n.a. 110
China (southern 34.062 4,786 1.106 5,892 39,954
Provinces) 1996 (81%) {19%)
Indonesia 1.4, 2.628 2.406 5,035 At least
(National), 1996 (52%) (48%) 5,034
Malaysia (SCS 1,194 637
Coast) (1993)
Philippines (SCS 253 516 1.058 1.574 1.827
coast) 1993 (33%) (67%)
Thatland (coast 70,096 4,741 7,387 12,129 82,225
and Chao Phraya (39%) (61%)
basin) 1997

Source: National TDA reports { Talaue-McManus, 1999,

1995). Table 22 provides estimates of tourist arrivals
for the SCS countries and coastal provinces. Figures
given for domestic, South China Sea countries and
non-SCS countries are for the varying years from
1993 to 1997. The total number of foreign tourists is
of the order of tens of millions per year. Domestic
tourist numbers are very high especially for the south-
erm China and Thailand sub-regions amounting to 34
mil. and 70 mil., respectively.

Coastal tourism areas of the East Asian region is
dependent on scenic coastlines, clean beaches and
coral reefs as well as undisturbed mangroves, coastal
forests, and islands. Marine nature reserves are gain-
ing popularity among foreign tourists. However,
coastal tourism contributes significantly to marine
pollution and caused degradation of corals, man-
groves, beaches and seagrass. Wastes generated by
tourist facilities built on prime beach areas are tradi-
tionally taken as necessary evils that countries must

accept in generating tourism-based revenues, If un-
controlled, coastal tourism development can lead to
soil and beach erosion. water quality degradation. and
water pollution arising from generation of solid waste
and sewage from tourist facilities. It is well known
that a number of beach resorts including Parttaya,
Thailand, have become polluted and coastal environ-
ment degraded and have lost the attraction as prime
tourist destinations as a result. There should be proper
planning of the resorts in the region and to ensure
that proper waste collection, treatment and disposal
are carried out. Care should alse be exercised in
avoiding shore erosion through proper design and
construction of the facilities, roads and other infra-
structure (see Wong, 1998),




Figure 8. Pollution Hot Spots Identified in the East Asian Seas Countires
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8. Hot Spots, High-Risk
and Sensitive Areas

Countries participating in the Transboundary Diag-
nastic Analysis for the South China Sea each identi-
fied hot spots and high-risk areas (Figure 8). Such
areas are associated with major cities that are heav-
ily industrialised and in enclosed or restricted waters
such as in river mouths or éstuaries and in bays. These
pollution hot spots are areas where the pollution load
15 high and poses the serious impacts on marine and
coastal ecosystems and threat 1o pubhic health, Sen-
sitive areas are locations that are subjected to high
levels of pollution loads, have limited assimilative
capacity, and have high biodiversity and key ecologi-
cal support function. High-nisk areas are sensitive
locations that may be easily damaged or threatened
by pollution or intensive human activities. They thus
represent priority areas for monitoring and mitigi-
tion measures.

A total of 35 pollution hot spots and 26 sensitive and
high-risk areas in the countries and sub-regions were
identified (Figure 8). A good number of these hot
spots is located in inland locations and were included
because they are in watersheds draining into the sea,
In northern Australia where low population densities
and economic activities coupled with well-established
legal and institutional arrangements help to keep a
relatively pollution-free marine and coastal environ-
ment. However, the abundant marine resources and
pristine natural enviranment of the ¢oast in the north-
ern portion of Australia under consideration do mean
that they can be regarded as sensitive areas should

anthropogenic activities increase. Natural hazards

such as tropical storms and flooding of low-lying in-
habited areas can pose a threat, albeit short-lived, to
the marine epvironment,

In Cambaodia, the two hot spots are Phnom Penh City
and Sihanouk Ville. The former is more significant
as the city has 4 populaton of over one million. col-
lection of solid waste is poor. and there is barely any
treatment for sewage. Construction of indusinal plants
across the ity and vicinity 1s uncontrolled and there

is little done to minimise the disposal of waStewater
and solid waste. Wastewater is discharged directly
o the Bassac River and the Tonle Sap. Sihanouk

- Ville poses a far smaller threat as the population size

is still low but pollution of the coastal waters is al-
ready on the rise, especially when new industrial plants
witheut pollution control facilities are set up in and
around the city,

China identified five hot spots all worthy of serious
attention. They are the Han River (Shantou city),
Pearl River (Hong Kong. Shenzhen, Dongguan.
Guangzhou, Zhuhai, and Macau). Zhanjiang Bay
(Zhanjiang eity), and Behai and Haikou coastal wa-
ters. Other rivers not in the southemn provinees are
no better and can equally be regarded as hot spots.
Water pollution levels for all of these heavily popu-
lated locations are already high and there is serious
silting in the rivers on which major cities are located
or where there are adjoining large seaports in opera-
tion in the vicinity. Southern China's coastal walers
are also rich in biodiversity and there is a number of
endangered species under threat from land-based
pollution. A total of 15 sensitive areas in southern
China were also identified.

For Indonesia, the national reports indicated a total
of ten hot spots. Five of these are directly associated
with rivers: Dumai, Siburik, Lahat, Japat. and Kali
Mas, where pollution levels in the water are already
high. Pulau Nipah (Batam Island), Tanjung Pandan
(Belitung), Palembang Harhour, Jakarta Bay. Strait
of Madura, Pulau Laut, and Pontianak are areas of
sea pollution and degradation of the marine environ-
ment. The most serious Indonesian example of large-
scale pollution is Jakarta Bay where the inshore
demersal fishing industry disappeared and the corat
reefs are completely destroyed, Several river sys-
tems drain into Jakarta Bay and they flow through
heavily populated and industrialised areas. Pollution
levels arc excessively high and pose serious health
threat to humans. The nutrient concentrations in the
Bay are extremely high, This leads 1o increased pri-
mary productivity of the surface waters as meas-
ured in terms of chlorophyll-a concentrations.
Fhytoplankton biomass distribution underwent signifi-
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cant shifts: plankton blooms are now spreading fur-
ther offshore. In 1988, blooms spread five km off-
shore from Tanjung Priok. the main sedport in Ja-
karta. By 1990, they had spread 12 km offshore,
Other large coastal cities with heavily pollution riv-
ers that drain through the urban areas are also iden-
tified as hot spots in the country. These river banks
are often inhabited by slum dwellers that consider
the water courses as open sewers and carbage is
thrown freely into them.

Korea went through a long period of rapid industrial
development from the 1960s and is regarded as one
of four Asian tigers that experienced fast economic
growth. There are six cities in the country exceedin i
a population of one million: Seoul (10.0 mil.), Pusan
(3.8 mil.), Tnchon (2.8 mil.), Taegu (2.6 mil.), Tagjon
(1.5 mil.), Kwangju (1.4 mil.) and Syngnam (1.0
mil.)." There is only large coastal city, Pusan, the
second largest city in the country, located on the
southeast coast. The large Han River runs through
the environs of the capital city. Seoul, Until the start
of the 1990s decade, little attention was paid to envi-
ronmental protection and the city, the Han River and
coastal waters suffered from severe pollution from
industry and untreated wastewater.

A serious water pollution incident in the inland city of
Taegu. Korea’s third largest city located in a heavily
indusirial region, serves to illustrate the situation in
the country (Hattori, 1995). The deterioration of the
river water had been identified since the latter half
of the 1970s, The incident involved the release of
phenol into the Nagdong River from a major indus-
trial plant. The contaminated water was then drawn
into the city’s water supply pipe system, The inci-
dent deprived 80 per cent of the city's 2.2 million
inhabitants of drinking water for several days. The
firm causing the pollution paid out a total of 2. 14 bil-
lion Won to 10,500 individuals and households as well
as 3.0 billion Won to 1,400 corporations and organi-
sations (see Korea case study).

*Recent (1999) figures from Global Population Project, websile,
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Philippines’ four pollution hot spots are areas consid-
ered as regional growth centres and where there have
been incidents of red tides. These are: (1) Manila
-Bay-and the Calabarzon area, (2) the Zambales area
where the Subic Bay Freeport is located, (3) Mindoro
Strail where Batangas Bay and Puerto Galera Bay
interact, and (4} the Lingayen Gulf that receives pol-
lutants from mining activities in the Agnoand Veritas
river basins. In Manila Bay, nutrient levels during the
wet and dry seasons are reported by Valesguez and
Hacinto (1995). Elsewhere in the Phil ippines, major
port cities such as Cebu, Tacloban, Davao, with large
populations are certainly to be marine environmental
hot spots.

Manila Bay is the equivalent of Jakarta Bay in terms
of the serious degradation of its marine and coastal
environment. The bay receives wastewater from
Metro Manila and about 17,000 sq km of watershed
drained by 26 sizeable rivers, Metro Manila alone is
host to about 13 per cent of the country's population
and more than half of the country's manufacturing
establishments generating very large quantities of
wastewater and solid waste. Toxic aleal blooms in
Manila Bay accur during the onset of the rainy sea-
son in May and June when large quantities of runoff
containing nutrients and microorganisms are dis-
charged into the bay. There are also large amounts
of litter, high concentrations of faecal coliforms and
a high incidence of mass fish kills. The last may be
related 1o toxic chemical discharge, overload of
chemicals and feeds in aquaculture ponds, oil/chemi-
cal spillage, and sewage pollution.

Singapore does not have hot spots, as the waters
around Singapore are virtually free from pollution
generated by domestic and industrial sources, There
1§ also favourable water movements in the southern
waters, where the cily core and harbour are located,
to carry pollutants away from the island country. This
15 due to the availability of a comprehensive
wastewater collection system and modern sewage
freatment plants so that all sewage is treated. Con-
servation of water for human consumption and ather
uses 18 at a premium and great effort is expended to
ensure that waler resources are protected. However,




massive land reclamation activities sustained over
nearly four decades have almost completely modi-
fied the coastal envirenment and the country's major
concern 15 silting of the seabed.

Singapore is the world's largest shipping port. In 1998,
there were 141,000 vessel arrivals and a throughput
of 312 mil. tonnes of cargo at the port. The country
15 also the world’s third largest oil refining centre for
petroleum (and petrochemicals). It is also a major
trader of liquid cargo and has a large shipbuilding
and repairing industry. Apart from the need to main-
tain high aleriness to see to safe navigation within irs
port waters and the very heavily trafficked Singa-
pore Strail, it is necessary to control the safe opera-
tion of the processing and handling of hazardous
materials from the large number of industrial plants.
The potential for damage to the marine environment

and the country’s economy is high and, in this re-

gard. Singapore can regard all its waters as being a
high risk and sensitive area. The Johor Strait, shared
with the Malaysian State of Johor, is a relatively stag-
nant and shallow waterway and 13 used for naviga-
tion for an increasing number of ships that call on
ports on both sides of the strait. There are plans on
the part of Singapore to discharge treated wastewater
away [rom the strait into the more open southern
waters to reduce pollution levels in the Johor Strait.

Thailand has included the watershed of the Chao
Phraya and other major river systems that drain into
the Gulf of Thailand as part of the national sub-re-
gion for study. The National TDA report considers
as under threat six freshwater systems — the lower
Chao Phraya, Pasak River. Petchburt River,
Bangpakong River, Rayong River and Songkhla La-
goon, The estuanes and marine areas around the river
mouths of these rivers are subjected to pollution es-
pecially during May-July when the runoff is small,
Although, at the start of the rainy Southwest monsoon
in June the heavy rainfall can flush out pollutants and
for a time raise the level of water pollution: Low
oxygen, high BOD and high coliform counts result
from the discharge of both domestic and industrial
organic wastes. Trace and/or heavy metals have been
found in high concentration in some Tivers.
Eutrophication is eviden! everywhere in the upper

Gulf of Thailand, espacially during the high siver run-
off period. Eutrophication resulting in algal blooms is
also found near other river mouths such as Ban Don
Bay and off Songkla Lagoon because of nutrient in-
puts from the land,

Most of the nearshere areéas of Thailand are consid-
ered sensilive because they are spawning grounds
for several marine and brackish-water species. There
are also important small-scale local subsistence fish-
eries and numerous aquaculture farms in the Gulf
areda. Many of the areas of the Gulf are also prime
tourist spots that generate large revenues for local
communities. The Thailand national TDA reportiden-
tified the head of the Inner Gulf of Thailand, the Ban
Don Bay. the marine area around Rayong on the
castern seaboard and Songkhla Lagoon as being hot
Spots.

The Viet Nam national TDA report identified four
marine polhtion hot spots and two sensitive and high-
risk marine areas. Ha Long Bay is badly polluted by
the silt and pollutants discharged by the Red River
and other water courses. Open pit coal mining, oil
depots and port operations further add to the level of
pollution. Three other hot spots — Hai Phong, Da
Nang, and Vung Tau-Ganh Rai — are associated
with river discharge and seaport activities and high
levels of various pollution indicators. The two high-
risk and sensitive areas are the dellas of the Red
River and the Mekong where there are rich marine
and coastal resources. Also identified are four river
systems that are severely polluted by nutrients,
sediments and heavy meals. Since opening up the
country’s economy to foreign investments and adopt-
ing an open market system at the start of the 1980s,
there has been intensification of all facets of cco-
nomic activities with commensurate high rates of
economic growth. Unless efforts are made early to
conirol land clearance, changes in landuse. industrial,
commercial, and infrastructure development, port and
shipping operations, pollution in these areas and oth-
ers will increase.
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9. Policies, Law and
Remedial Measures

The ten countries reviewed in this report range widely
in terms of level of social and demographic back-
ground, economic and technological development,
forms of government and political persuasion, legal
and institutional framework, and capacity to deal with
land-based pollution. However, all are clear! ¥ aware
of the urgent need to manage land-based pollution in
order to safeguard natural resources and prevent
environmental degradation as well as minimise risk
to human health and loss of economic opportunities.
Countries/national sub-regions such as southern
China, Indonesia, Viet Nam. and the Philippines with
densely populated coastal areas and intensively used
marine resources clearly suffer from greater pres-
sure on coastal and marine resources and encounter
considerable difficulties in managing land-based and
other forms of marine pollution. Likewise. heavily
industrialised areas, usually associated with large
urban settlements, are faced with greater challenges
o manage their marine environment on a sustain-
able basis. The challenge is heightened in sensitive
areas where there are valuable natural resources,
endangered animal and plant species, and valuable
coastal assets including tourist resort facilities that
are dependent on clean beaches and water, unspoilt
scenery, and undamaged natural habitats.

From the national TDA reports, it is clear that world
environmental bodies including UNEP have applied
much impetus to encourage countries to give higher
priarity to protect coastal and marine resources, The
obligation to protect the marine environment is im-
plicit in the UN Law of the Sea Convention and most
countries in the region are signatories to the interna-
tional convention. Clear policies, targets and plans
have been spelt out in submissions made by zovern-
ments to the UN Conference on Environment and
Development (UNCED) and have been translated
into national action plans as are the cases of Singa-
pore, Indonesia and others among the East Asian
countries under review. The efforts of regional or-
ganisations such as UNEP, ESCAP, IMO and IUCN
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to help raise awartness. promote researche imple-
ment international environmental conventions. build
capacity to formulate, design and implement man-
-agement programmes-have also helped to put envi-
ronmental conservation on a higher priority. Sustain-
able environment, conservation of biediversity, and
protected natural habitats have become a matter of
national pride as much as essential conditions for
economic and social development,

There are ofien difficult policy decisions refating to
reconciling conflicting objectives AMmong environmen-
tal conservation, economic development, and social
values associated with traditional users. The national
TDA reports have not highlighted this particular as-
pect sufficiently, but the case of the Taegu water
pollution in Korea illustrates the dilemma confroni-
ing decision makers on how much prierity should be
given to environmental protection against the opera-
tion of industrial plants controlied by powerful
chaebols that generate much needed revenues and
employment. The outcome of the Tacgu case was in
taveur of giving greater attention to environmental
protection. There continues to be many other cases
of discharge of untreated sewage, large amounts of
nutrients and toxic substances into rivers and coastal
waters in the region. Uncontrolled and unplanned
industrial, commercial and residential development
without due consideration given o adequate provi-
sion for potable water, management of solid waste,
and collection and treatment of wastewater continue
to plague urban managers.

The case studies given of the East Asian countries
have shown the urgent need to adopt a set of inte-
grated environmental policies rather than treat land,
water and atmospheric pollution as distinct areas of
management. There is a clear need 1o integrate also
land and marine environmental management and to
give greater attention towards the latter. Countries
such as Cambodia, Korea, Singapore, and Viel Nam
that have established a ministry of environment is
clearly better able to formulate comprehensive envi-
ronmental programmes that can deal with land-based
sources of pollution of the marine environment, As
agamst this, countries that have fragmented environ-




mental responsibilities under many agencies are likely
to encounter great difficulties in contralling land-
based pollution. It is uimportant to note that, whether
or not there is an environment ministry, it is neces-
sary to empower key environmental agencies with
strong mandates and endow them with adequate fi-
nancial, human and technical resources for effec-
tive management. The Singapore case 1s notewor-
thy in this regard, while Malaysia, Korea and China
have. in recent decades, significantly raised the pri-
ority given to environmental management and given
due emphasis on water pollution control.

Integration of environmental management also sug-
gests that watershed management for river basins
is very much an essential part of coastal manage-
ment. Destabilisation of upland areas through land
clearance. deforestation; soil erosion and silting of
river courses lead to degradation of the coastal and
marine environment. Discharge of mine tailings, un-
treated wastewater, nutrients and toxic chemicals
into rivers will pose serious threats further down-
stream and in the receiving coastal watcrs.

The financial crisis from mid-1997 that devastated
the economies of most East Asian countries has high-
lighted the problem of poverty and serious lack of
resources. Most countries including Indonesia, the
Philippines and Thailand have vet to recover from
it. Most countries have still to allocate scarce re-
sources to other than environmental tasks, Coastal
areas are commonly characterised by low economic
and social development, lack of mfrastructure, poor
sanilation and a high incidence of diseases. Over-
exploitation of natural resources, unrestricted clear-
ance of forests and mangrove areas for cultivation
are the consequences of low income levels of the
community. These problems are augmented by
higher than pational average population increase
mainly through migration from inland areas. The
cconomic downturn hay deprived city managers of
essential funds to pay for the operation and mainte-
nance of water supply, sewerage, and wastewater
treatnient facilities. It has also resulted in the cur-
tatlment of much needed facilities and infrastruc-
ture and set back the programme for controlling land-

based and other forms of pollution. Protection.of re-
sources such as coral reefs, mangrove forests and
upland forests has been abandoned or curtailed in
deference to still heavier exploitation to meet domes-
tic and export markets,

A comprehensive set of legislation and well-endowed
environmental institutions empowered by law are two
pillars on which a country must stand in order to ef-
fectively manage the country's enyironment. Unfor-
tunately, until countries in the region regain social sta-
bility and economic growth, there is little hope of sig-
nificant improvements in marine and coastal envi-
ronmental management,

9.1 ENVIRONMENTAL LEGISLATION

All the countries covered in this study have one law
or another dealing with the protection of the marine
environment. However, from available information,
there appears to be no specificlegislation dealing with
land-based marine pollution in all the countries cov-
ered. The basic approach is 0 adopt one legislation
covening environmental protection generally. These
laws also make provisions for land-based marine
pollution. On the whole, there dre a variety of laws
dealing with environmental protection in various sec-
tors that supplement the general environmental leg-
islation, However, there are a few countries that have
laws and regulations that deal specifically with pollu-
tion or maring environment. Such laws also cover
land-based marine pollution. Some of the countries
dealt with have also enlered into one international
convention or the other that has a bearing on the
protection of the marine environment.

Table 23 gives a list of laws adopted by each of the
countries bearing on land-based marine pollution.
Maost of the information in the table is drawn from
the National TDA reports and additional information
gathered for the country reports in the current study,
Iuis likely not to be complete or up-to-date. It can be
seen that, penerally, there is basic environmental leg-
1slation covering different aspects of pollution, and it
also relates to land-based marine pollution. The pro-
vistons on marine-based pollution are not contained




Table 23, Environmental Legislation that Deals with Land-based Pollution in East Asian Countries

Country Environmenial Legislation Envirenmentil Regulation International
Convention
Alstralia B The Crone Protection Act (as amended in 1982, Various envircnmental regulations exist sl both the Federal The Stite has also
O The Hazardous Wastes (Regulation of Exports and Inports) Act, | and State levels Entered into many
1989 Internaticnal
O The Resourte Assesanent Comraission Act 198% Environrnenial
O The World Heritage Properties Conservation Act, 1983, Treaties,
o The Environment Protection (Sea Dumping) Act, 1981,
There are various legislation ol the state level denling with the subject |
For instance in New South Wales, The following legislation exdat:
Clean Waters Acl, 1961,
¢ Waste Disposal Acl, 1970,
+ Dangerous Goods Act, 1975;
+ Environmental Planning and Asscesment Act, 1979;
+  Environonentally Hazacdous Chemicals Act, 1985,
+  Marine Pollution Act, 1987,
*  Water Board Act, 1997;
+  Opone Protection Act, 1 284,
+ Environmental Offences and Penalties Act, 1989,
+ Protection of Environment Administralion Act, 199],
This law, passed in 19291 allows for the recrganization of the Stale
Pollution Control Commission and other environment related bodies into i
asingle agency now known as Environment Protection Commission.
Cambedia | @ Law On Envirenment Protection Natural Resource Management, 0 MOE PrakaNo, 292 1 The State has alse
1895 O Onthe Regulation of the ndustrial Solid and Liguid Entered into many
3 Decree Eaw on Forestry Administration, 1988 Waste Managernent Internaticnal
Q@  Decree Law on Fishery Administration and Management 1987 0 Petroleumn Regulation, 1991 Enviconmetital
0 Land Law O Sub Decree on Habour Rules for Foreign Ships, 1983 Treaties.
| @ Law aof land Management of Urbanisation and Construction 1994 The foflowing are at the draft stage;
The following Laws are at Draft stage O Bub-Decree on Envircnmental Tnpact Assessment
O Foreelry Law o Sub Decree on Water Quality
O Mining Law O sub Decres on Waste Management
O Petroleum Exploration and Development O Sub Decree on Hazardous Substances
O Poisons Act, Chipter 234 O SubDecree on Comstruction Permits
O Fisheries Acl, Chapler 111 O Sub Decree on National Committee on Land Use,
O TPlanning Act, Chapter 232 Urbanisation and Construction
O Buoilding Control Act, Chap. 29
o Prevenlion of Pollution ef the
O Sea Act, Chap. 111
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Table 23. Continued

The Management of the Living Environment

o
a

Act Mo, 12 of 1992 on the Plant Cultivation System
ActNoo 5, 1990 on the

Conservation of Matural Resources And Ecosystems

ooooo

Water Resources Development Act, 1974
Basic Mining Act, 1967

Bagic Agrarian Law Act, 1960

Basic Provigions for Forestry Act, 1967
Indonesien Waters Act, 1960

Government Regulation Wo. 22, 1986: Analvsis of
Impacts to the Environment { AMDAL)

Presidential Decree Mo, 26, 1986: Ratification of ASEAN
Agreement on the conzervation of Nature and Matural
Resources

Ministerial Decree Population and Environment No. 2,
1988: Guidelnes for Environmental Quality Standards for
Water, Waste waler, Airand Sea Water

Ministerial Decree Mines and Energy No. 185K, 1988:

Technical Guidelines on Environmental Tnformation and
Environmental Impact Analysis for General Mining, Oil and
Gas Mining and Geothermal (Cffshore tin mining)

Ministerial Decres Agriculture No, 417, 1988:

Utilization of the fishery Resources in the Indonesian
Exclusive Economic Zone

Ministerial Decree forestry No. 687, 1089: Ulilization of
Recreation Forests, Tourisin Forests, National Parks,

" Country Environmental Legislation Environmental Regulation
Comvention
China & The Enviromnental Protection Law (EPL}) * Regulation on Preventing Seawater Pollution from  Boats | The State has also
o ghe“:}rﬁ?gllﬂvlmln;;;nt:l Protection Law of the People’s and Ships Entered intc many
epublic o na, i - H i 3 F Intermationa
o “’}; I:Z:,.-:;.:I;::l;:z l:"ll;g‘qnn the Prevention and Treatment of Eﬁﬁ?::m.a& ?g::;ﬁ;ﬁ;?mmm e En‘.'!'n'?ﬂl'l'l{',llléilj
O Forest Law of People's Republic of China (1984), = R"E"f-ﬂ“.”” AN NG DinpuR o i
O Mineral Resources Law of People’s Republic of China (1984, ¢ f.qgu a.“fm LFI‘IIPI'E"«'ItnEIﬂg Environmental Follution from
O Land Management Law of People’s Repulbilic of China (1984), Sy D:&I,rnt!m!mg > : :
O Liw on Water and Sofl Conservation of People’s Republic of | ® Regulation on Freventing and Controlling the Pollution
China (1991) and Damage of Marine Environment from Land-based
potlutants
* Regulation on Preventing and Controlling the Pollution
and Damage of Marine Environmenl from Coastal
Construclion Aclivily
*  [Regulation on Co-operative Exploitation of Marine (1l
with Foreign Partners
Regulaticn on Mature Resérves
Regulation on the Protection of Reproduction of Aguatic
Resources
Regulation on Abroad Boats and Ships
Regulation on Drinking Water Source Protection
— e e ‘Seawater Quality Standard .
Indonesia | O ActNo. 23 of 1997 concerning Water Control Regulation, 1990 | ActNo. 17,1985

Ratificatipn of
Principles of the
Archipelagic
Concept and
United Mations
Convention of
the Law of'the
Sea (UMNCLOS)

International
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Tahle 23. Continued

Country

Envirenmental Legistation

Envirommental Regulation

International
Convention

Grand Forest Parks and Marine Tourism Parks Act Mo, 5

1990 Conservation of Living natural Resources and their

Ecosystems:

Government Regulation 2o, 20 1990 Water Fallution
Contral

Presidential Decree Mo, 23 1990 Establishment of
Agency for Environmental Impact Management
(BAPEDAL)

Fresidential Decree Mo, 32 1990 Matagement of
Protected Areas

Ministerial Decree Popilation and Environment Mo, 3
1991 Water Quality Standards for Activitiez Alreadvy in
Operation

Ministerial Decree Fopulation and Environment Mo, 103,
1992 Cuality Stindards of Liguid Waste (waste
discharges from coastal developrments)

Government Regulation Mo, 51 1993 Revigion of-
Envirenmental Impact Analysis (AMDAL)
Government Regulation We. 191994 Dangerous and
Toxic Waste Management

i

Mnlayaia

Dooooo0oog

Environmental Guality Act, 1974 (EQA),
Mational Forestry Act, 1984,

Forestry regulations in Sabah and Sarwwalk,
Mational Land Code, 1965,

Land Consérvation Act, F960.

The Sarawak Lind Ordinance, 1943,

The Sabah Land Ordinance 1930

The MNationl Forestry Act, 1984;

The Street, Dranage and Building Act. 1274,

Emvironmental Quality (Preseribed Premises) (Crade Palm
0il) Regulations, 1977;

Environmental Craality Licensing Regulations), 1977;
Environmental Quality (Premises) Raw Natural Rubber)
Regulations, | 978;

Environmental Quality (Sewnge and Industrial Effluents)
Regulations, 1979;

Environmental Impact Arsessnent (ELA) Order, 1987
Envirormmental Quality (Schediled Wastes) Regulations,
1985,

Environmental Chiality (Prescritied Premises) (Scheduied
Wastes Trestment and Disposal Facilities) Orvder, 198%;
Environmental Quality (Preseribed Premises) (Scheduled
Wastes Treatment and Disposal Facilities) Regulations
1989 et

Exclusive
Economic Zone
Act, (1984)
(EEZ Act)
It mimors Fart &V
of the United
Mations
Convention on
the Law of the
Bea (LOS)

T




Table 23. Continued

Comntry Environmental Legislation Environmental Regulation Intermational
- § _ Convention
Philippines | @  PD1152, Philippine Envirenmental Code Administrative.  Order  34: Revised Water Usage and | The State has aleo
O Republic Act 6969; The Toxic Substances and Hazardous Clnssification’ Watér Quality Criteria? Entered mto mny
O Wastes Control Act of 1980 O DENR Admmistrative Order 35, Revised Effluent | Intermational
o Marine Pollution Decree of 1974 oil spills Reguiutions of 1990 Environmertal
o Taxic Substance and Hazardous and Nuclear Wastes Control Act of DENE. Admiristrative Order 29; This provides for the Treaties.
1980 implementing Rules and Regulations of R.A 6969,
O Presidential Decree 1588 _
| Emvironmental Impact Statement: System (1978) DAD 96-37, revised ELA
gyabenm. -
Smgapore | O Eovironmental Act, 1998 O Environmental Public Health (Toxic Industrial Waste] O Congolof
O Environmental (Fublic Health) Aet, Chapler 95 Fegulations, 1 988 Imparts arid
O Water Pollution Coptrel and Drainage Act, Chap, 348 O Emvironmental Public Health ( General Waste Collection) Fxports (Montreal
Q Petroleum Act, Chapter 229 Regulations, Protocol) Orier,
8 Hazardous Waste (Control of Export, Import and Transith Act Chapter | @ Environmental Public Health (Public Cleansing JEegulationd 1989
1224 1470 0 Hazardous
O Fishertes Act, Chap: 111 O Sanitary Plumbing and Drainage Systems Regulations, 19761 Wasle Agt,
O Poigons Act, Chap. 234 O Burface Water Drainage Regulations Chapler 1224
@ Public Utilities act, Chap, 261 @ Trade EMuent Regulations, 1976 (Implementation
O Prevention of Pollution of the Sea Act, Chap, 180 O Sewage Treatment Plints Regilations, 1976 of the Basel
_ _ 0O Hazardous waste Regulations, 1998 Comvention on the
O Merchant Shipping (Oil Pollution) Act, 236 O Poison Rules Transbeundary
0 Port Of Singapore Authority O Poison (Hazardous Substances) Rules, 1986 Movement of
O Act, Chap, 236 Prevention of Pollution of the Sea (0i1) Regulations O Prevention of Follution of the Sea (0il) Regulations, 1991 Huzardous Wastes
O Prevention of Pollution of the SeafM oxious Liquid Substancd .
in Bulk) Regulations
@ Prevention of Pollutionof the Sea [ Reporting of Pollution
Ineidents) Regulations )
O Prevention of Pollution of the 3ea (Reception Facilities)
Regulations ;
O Prevention of Pollution of the Sea (Detergent and equipment)
I = Regulations :
| Korea O The Basic Environmental Policy Act; Various environmental regulaliong exist The State has also
g The Witer Environment Preservation Act; Ertered info many
O The Hazardous Chemnical Substance Control Act; Intemationat
g The Environmental Pellution Damage Dispite Coordination Act; Environmental
O The Act to Protect the Ozone Layer by Controlling Manufacture of Treittics,
Special Materials, 1990
O The Solid Waste Managerient  Act, and te Marine Pollution
Prevertion Aet, were amended in 1991;
O The Environment Enhancement Acl was passed in 1991;
O The MNatural Environment Act also came fores in 1991,
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Table 23. Continued

Country

Environmental Legislation

Thailand

O

o000 ooo0oooDooDooD

Enhancement and Conservation of National Environmental Guality |

ActBE 2535

Factory Act BE. 2535 (1992)

Public Health Act B.E. 2535

Cleanliness and Tidiness of the Country Act BE 2503 (1960)
Ordingnce of Land Allocation B.E. 2535

Poisonous Substance Act B.E 2510 (Amended B.E. 2516)

The Mincrals Act B.E 2514

Private Irrigation Act B.E, 2482 (Amended B.E. 2521)

Royal Irrigation Act B.E. 2485 {Amended B.E. 2518)

The Public Irigation Act, B.E. 2485

The Mavigation in Thal Waterways (Vol.14) Act B. E, 2535
Fisheries Act B E. 2490

The Public Irigation Act, B.E. 2485

Muntenance of Canal Act BE. 2446

The Penal Code B E. 2488

Thie Municipal Cleanliness and Orderliness Act B.E2535

The Provincial Authority Act, Municipal Government Acl, Sanitary
District Act, City of Pattaya Act and Bangkok Metropolitan Act
Petroleum Act BLE 2514

The Municipal Cleanliness and Orderlincss Act B E. 2535

Environmental Regulation

International
Convention

Announcement No. 286 of the Revolutionary Council

EE 2515

Mizchief and Penalty in Accordance with the BMA
Ordinanee for Sanitation and Orderliness in the Bangkok
Metropolis BE. 2523

The State has also
Entered into many
International
Environmental
Treaties:

Viet Nam

CoDoDoooodoioo

Law on Environmental Protection (LEP), 1893
Law on Forest protection, and Development, 1991
Law an Minerals, 1994

Law on Petrolenm, 1993

Law an Proleclion of people's Health, 19289

Law on Land, 1993

Law on Water Resourses, (Draft)

Law on Fisheries (Draft)

Decree 175/CP on Guidance for the Implementation of
the Law on environmental protection, 1996

Instmiction Mo, 490/1 208 On Envirenmental Impact
Adsessments, 1998

Decree No. 26/CP on Sanclions against Administrative
vickations in Environmental protection, 1996

Viel Mam Standards, Seil Quality, Maximum Allowable
Limits of Pesticides Residues in Soil, 1995

Viel Mam Standards, Water Cruality, Constal Water
Quality Standard, 1995

Wiet Nam Standards, Water Quality, Surface Water
Cuality Standard 1995

Wiet Mam Standards, Water Quality, Ground | Water
Quality Standard 1905

Wiet Mam Standards, Industrial Waste Water Discharge
Standards, 1995

The Statd has also
Entered inko many
Internaticnal
Environmmental
Treaties,




inasingle legislation but in many laws that represent
the different sources through which the marine envi-
ronment can be polluted. In the case of Australia. a
federal state, the component states have separale
legislative powers on the environment. Legislation
covering the control of land-based pollution is very
comprehensive in some countries as il covers most,
it not all the possible sources of land-based marine
pollution. However, from data available to us. not
many countries have legislation specifically for sew-
age. A few countries; such as Malaysia, have regu-
lations on different types of sewage. An innovation
has been introduced by some of the countries with
respect to management of énvironmental problems.
This is clearly noticeable in the Philippines and Indo-
nesia. where local communities are given the oppor-
tunity to participate in the management of environ-
mental 1ssues. In Indonesia, this is contained in the
1997 Environmental Management Act. while in the
Philippines, power is contained in the Local Govern-
ment Act. Apart from the national laws, most of the
countries have entered into international conventions
that have a direct effect on the management of the
maring environment.

9.2 INSTITUTIONAL FRAMEWORK

With respect to institutional framework, different
countries adopt different strategies on the institution
charged with the enforcement and regulatory func-
tions of protection of the environment. This review
shows that there is no specialised organisation deal-
g specifically with land-based marine pollution. The
organisation dealing with general environmental mat-
ters also has the funetion of regulating land-based
marine pollution. In general, there are specialised
organisations dealing with regulatory matters on the
protection of the environment. Most countries ¢ov-
ered in the study have fully-fledged ministnes deal-
ing with environmental matters. Several of these
ministries have responsibilities covering the environ-
ment and, where there exists no full ministry, there
are specialised agencies dealing with enforcement
and regulatory functions. Table 24 below shows the
strategies adopted on organisational framework by
the countries,

In some states there are many agencies/badies that
deal with environment issues related to land-based
marine pollution (Table 24). The resultant effect of
this arrangement is that most of the time. there is
little or no co-ordination between the activities of the
various bodies and agencies responsible for manage-
ment of environmental issues. For instance, in the
case of Indonesia, Alan Tan (1998) argues that at
the central level, there is uncertainty in the respec-
tive jurisdiction of the State Minister and BAPEDAL
(the national environmental agency), and that there
are other significant jurisdictional issues, vis-a-vis the
other sectoral ministries, which traditionally had ju-
risdiction that aré now being governed by the Office
of the State Minister in charge of BAPEDAL. He
noted that the Office of the State Minister and
BAPEDAL are not powerful departmental agencies
with full-fledged provincial competence like most
sectoral ministries are. Consequently, there is much
legislation adopted by national and provincial agen-
cies that seems to conflict in different spheres of
environmental protection.

Malaysia and Australia both face the problem of di-
chotomy between Federal and State like most other
countries with a federal system of government. The
result is that, except where the Constitution specifi-
cally gives jurisdiction 1o the Federal government, the
state may have its agencies and bodies dealing with
environmental issues leading to serious problems of
co-ordination. With the exception of Singapore, the
problems of co-ordination and overlapping jurisdic-
tion exist in almost all the countries covered in this
study.
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Table 24. Organisational Framework of Selected East Asian Countries

Country

National Environmental Agencies

Local/ State Agencies

Australia

+ Depanment of Ants, Sports and Environment Tesritories (DASET). This was later
Replaced by The Commonwealth Environment Protection Ageticy.

In Oueensland, there is the Department
of Environiment and Heritage.

In Western Australia, there exists the
Environment Protection Anthorty,
There are other agencies that have
responsibilities  covering  the envirar-

Cambodia

+ Mindstry of Environment (MOE),

+ Ministries of Agriculture, Forestry and Fisheries; Public Woerks and Transportation;
Industry, Mines And Energy; Council for the development of Cambodia, National
Committes: for Land Use and Urbanisation all have departments dealing with
Envirormental igsnes including land based marine Pollution.

At the prmrm:ml and Cu}r ]e»elq there are
Cormesponding  Provincial [ city
environment departments.

Chima

4 The Environmental Protection Commission lakes responsibility over China's
environmental institutional famewok. This apat, there are Ministries with depariments
that deal with environmental maiters including land-based pollubon matters. They
include:

o Apriculture Ministry,
» Energy Ministry efc.

Local environment Protection buresux
take care of law enforcement

Ingloniesia

+  Ministry of Population and Environment (MPE),
The operational department for pollution is Bapedal (Enwironmental Impacl Assessment
Ctmnmission o the Environmental Protection Agency).

Bipedal has offices in many prjority cifies
and many priorty provinces.

There are also six Regional enforcement

South Korea + The Mimstry of Environment was established in early 1990. Same burean and offices
exist under it. ez, Intemnational Affairs Office set up Lo deal with the issue 'of multilateral offices that has existed since the middle
negotialions on Czone layer and global wanmiing issues: of the 1980s.
Milaysia + Department of Environment (DOE), The Department reports to the Ministry of Science, DCE has regional offices.
Technology and Industry.
4 The EQA established the Emiaronmental Quality Control Couneil to advise the Minister
of Science, Technology and Environment, l !
Philippines + The Dap:mem of Environment and MNatural Resources (DENR) is the pnnulpal *!gen-:y

of government that deals with emvironmental matters, mchiding pollution. Several
agencies and other specialised bodies are attached to the DENE.
The main ones related to our sabject of study are:
» Pollution Adjudication Board: This ismade up of top officials of the department.
Its responsibility is to adjudicate on pollution cases.
Environmental Management Buremi: This was created in 1987 with the mandate of advising
the Secretary of DENR on environmental management, conservation and pollution control.
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Table 24. Continued

Country National Environmental Agencies Local/ State Agencies
Singapore 4+ Ministry of the Emvironment (ENV), Under the Environmental Health
* The Minislry’s functions are divided mto four divisions: Public Healih, DPepartment (under Public Health Div,)
Environmental Policy & Management, Corporate Services, and Environmental there: are =ix Environmental Health
Engineering. distnct offices, |
* The Pollution Control Department comes under the Division of Environmental '
Folicy & Mamagement,
* The Environmental Engineering Division has under it departments of Enginesring
Services, Sewerage, and Drainage,
| ¢ Ministries  of National Development; Trade and Industry, Health; Labour
Communications and IT as well as Land Transport Autherity all have departments that
deal with envirommental matters. _ ) ) N
Thailand ¢ Ministry of Science Technology and Enviranment (MOSTE). It has many departments: The Depaniments have Several divisions |
» Office of Environmental Policy and Planning (OEPP), and regional offices that take charge of
* Dept of Environmental Cuality Promotion; specific environmental concems  at
» Pollution Control Department; nalicnal and provincial levels,
. The Mimisiries of Agriculure and Co-operatives, Interior,
Industry and Communications have various departments dealing environmental
mattrs,
Vigt Nam # Ministry of Science, Techmology and Environment (MCOSTE) At the provincial level, 4there are
* Environmental amm of MOSTE is the National Environment Agency (NEA); departments of Scienice, Technology and
* Several ministries also have environmental divisions withim them. Environment (DOSTE). :
They operate under the People’s Committees
of the provincial govemments

Sources: Compiled from national reports in the present study.




9.3 IMPLEMENTATION OF
REGULATIONS

Many countries considered in this study have adopted
a combination of strategies in the implementation of
emvironmental Jaws and regulations relating to land-
based marine pellution. A few of these are consid-
ered below.

9.3.1 Environmental impact
assessment (EIA) requirements

Almost all the countries considered have one kind of
law or regulation requirement for environmental im-
pact assessment. Thus, in Indonesia, Government
Regulation no. 51 of 1993 instituted the EIA system
in that country. Malaysia; through the Environmental
Quality (Frescribed Activities) (Environmental Im-
pact Assessment) Order, 1987 also has this require-
ment in place. So also are the following countries:
Philippine. Environmental Impact System (PD 1586)
and Presidential Proclamation No. 2146 of 1981, and
803 of 1996: Thailand, Notification of MOSTE un
the Types and Sizes of Projects or Activities of Gav-
ernment Agencies ete. are required to Prepare an
EIA Eeport, dated 24/8/1992; Viet Nam, Decree 175/
CP and Decree 26/CP and the various regulations
require ELAs for certain projects; Cambaodia has pre-
pared a draft Law on EIA. Nevertheless, EIA is re-
guired on an ad hoc basis for projects fimded by
international organisations. Singapore has no specific
legislation for compulsory ELA for major develop-
mental projects, but nonetheless. the Ministry of the
Environment, whenever it deems that a particular
project may have potential for pollution that may af-
fect public health does require an EIA to be con-
ducted. (Alan Tan, 1998). The basic requirements of
the EIA is that projects that are considered capable
of having significant effects on the environment are
required (o conduct studies on the effects, and plan a
programme to mitigate the adverse effects. Until this
is satisfactorily done, such projects would be denied
government authorisation to commence operation,

9.3.2 Application of the polluter-pays
principle

- The requirement that the person, company, or agency
responsible for environmental damage or for caus-
ing pollution 1o the marine environment should bear
the cost for remedying the situation is known as the
“polluter pays principle”. It is not contained in legis-
lation in all cases. but has been adopted as a matter
of policy by countries covered in this study. In Thai-
land, for instance, if leakage or contamination caused
by or originating from any point source of pollution is
the cause of death, bodily harm or health injury of
any person or has caused damage in any manner to
the property of any private person or of the State,
the owner or possessor of such point source shall be
liable to pay compensation or damages. This occurs,
regardless of whether such leakage or contamina-
tion 1 the result of a willul or negligent act of the
owner or possessor. Exceptions are made when it
can be proved that such pollution leakage or con-
tamination is the result of force majeure or war, an
act done in compliance with the order of the Gaov-
ernment or State authonties. The compensation or
damages to which the owner or possessor of the point
SOUTCE ::rfpn-ﬂulinn shall be liable includes all the ex-
penses actually ineurred by the government service
fir the clean-up of pollution arising from such leak-
age or contamination. In China, the principle is
statutonly provided, Anticle 24 of the 1989 EPL stipu-
lates the principle that the one who pollutes is re-
sponsible for its control, Lai er al, (1992) argue that
the practical utility of this provision in China is that it
impels the leaders of enterprises to take seriously
the protection of the environment and toinclude pol-
lution control in the enterprise planning.

9.3.3 Penalties

Countries have radinonally imposed fines and vari-
ous terms of imprisonment as a topl of environmen-
tal management. This is usually known as the com-
mand and control approach. This requires the com-
pany. person, etc. responsible for environmental dam-
age orin bréach of any law relating to environmental
protection (o pay penalties or undergo a specified




term of imprisonment or both, A good example of
this approach could be found in Thailand where Public
Health Act B.E. 2535 empowers local authorities thit
are permitted to issue by-laws that cover arcas, rang-
ing from disposal of rubbish and dirt to the control of
operations by a commercial entity that affects anin-
dividual's health. Viclation of this Actcan result in
fines not exceeding Baht 100,000. Also; the ECNEQ
Act B.E2535 and the Factory Act B.E. 2335 impose
terms of imprisonment and fines for the offence of
unauthorised use of water from a prohibited area.
Six years' imprisonment and Baht 600,000 or both
are imposed upon an offender. In Malaysia, fines are
imposed for failure to obtain a license for prescribed
premises under the EQA. Under Section 18 (3) of
the EQA, the penalty is a fine not exceeding Ringzit
50.000 or imprisonment not exceeding two years or
both, and a further fine of Ringgit 1.000 for every
day that the offense is continued after a notice has
been served on the offender (Tan, 19983, In Indone-
sia, the basis upon which the Environmental Law of
Indonesia rests is Act No. 4, of 1982 amended in
1997. The law lays down the basic principles for
environmental management and heavy penalties of
up to Rupiah 1,000 million fine and a term of impris-
onment of 10 years for a breach of the law. In addi-
tion. the law gives members of the public the right to
mstitute action in court for damages suffered through
pollution. Invariably, all the countries combine both
fine and imprisonment as regulatory tools for envi-
ronmental management.

9.4 ADMINISTRATIVE MEASURES

The countries reviewed in this study 1o manage en-
vironmental issues including land-based marine pol-
lution also adopt vanous administrative measures.
First, the law may stipulate the level of pollution that
a company. or person may be allowed to generate
without being liable for any of the penalties discussed
above. Thus, in Malaysia, Section 30B of the EQA
inserted in 1996, prescribes minimum percentages
of recycled substances for specified products ete. A
similar system of permits that must be obtamed be-
fore a certain polluting activity is carried out is in
place in Singapore and other countries:

Second, many countsies also use financiak induce-
ment 10 encourage companies to adopt environmen-
tally sound technologies in order to reduce pollution.
For.instance, in Thailand. in 1983, the Finance Minis-
try announced a duty reduction on imported machin-
ery, materials and equipment for the purposes of en-
ergy saving and enyvironmental conservation (TDA,
Mational Report). Another measure used is the es-
tablishment of an environmental fund to be usad for
the purposes of compensating victims of pollution
damages or redressing pollution. Such measures ex-
ist in Thailand and Malaysia and other countries. In
Thailand, the Environmental Fund is one of the new
supportive resources, established by the new Envi-
ronmental Act. Initially the funding came from the
government budget and Fuel Fund. However, other
sources such, as grants and soft loans should be
added. The policy of this fund emphasises water
pollution and solid waste management projects both
for the private sector and local governments, In
Malaysia, Section 36E of the EQA also inserted in
1996 established an environmental fund that is to be
operated as a trust account within the Federal Con-
solidated Fund, for the purposes of financing research
and pollution control generally, preventing and com-
bating spillage etc.

10. Problems and
issues

Many problems militate against the effective man-
agement of land-based pollution and environmental
1ssues generally in the countries covered by the study.
Although the degree and severity of the problems
are not the same in all countries, the problems are
identified as follows: ineffective laws, insufficient fi-
nancial resources, need for capacity building, con-
flict among agencies/different levels of government,
and lack of political will and desire to implement strong
enforcement of regulations. The following comments
address the problems in the countries covered gen-
erally-and specifically,
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10.1 INEFFECTIVE LAWS

Most of the laws dealing with land-based énviron-
mental problems are very broad and do not specifi-
cally address specific problems including those re-
lating 10 land-based pollution, Some countries in the
region need to strengthen legislation adequately ad-
dress environmental problems. For instance, Cam-
badia is still to adopt important laws dealing with en-
vironmental protection generally, and land-based
maringe pollution in particular, Many laws. however,
exist that address various aspects of the problem.
But these dare not necessarily effective, especially in
the less developed of the countries covered in this
study: In Thailand, for instance, The Factory Act (B.E.
2535) and the ECNEQ Act (B.E. 2535) focus only
on the control of pollution discharges to meet efflu-
ent standards, These statutes fail to examine the
possible carrying capacity of water sources al a par-
ticular point in time in absorbing pollution discharges,
which are net harmful to the public (Thailand Na-
tional TDA Report). Thus. some of the provisions in
the environmental laws of some of the countries cov-
ered are-not sophisticated enough to address the prob-
lems. In addition, different regulations administered
by different bodies are sometimes in conflict and
render them even less effective from the perspec-
tive of enforcement.

10.2 INSUFFICIENT RESOURCES

The desire to address land-based marine pollution
and other environmental problems generally is often
hampered by the lack of sufficient financial resources
in many of these countries. The problem is particu-
larly acute in the less developed countries where in-
sufficient budgetary allocations are made to control
environmental pollution. At present, constraints (o the
management of mangroves in Indonesia are caused.
among other reasons by insufficient resources (equip-
ment, personnel, training) and inadequate allocation
of financial resources for their protection. The prob-
lem of lack of resources have been nade worse for
countries adversely affected by the still ongoing fi-
nancial ¢risis. Funds for garbage collection, illegal
loeging and dumping of wastes, operation of existing
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sewerase and sewage fréatment facilities and the
like are simply unavailable. However, from informa-
tion available from the country reports, some coun-
tries such as China. Korea and Singapore show &
high level of commitment to environmental protec-
tion by allocating huge amounts of financial rtesources
for the construction of envirenmental infrastructures.

10.3 NEED FOR CAPACITY BUILDING

A major problem confronting most of the countries
covered in the study is the lack of skilled, highly
trained and sufficiently motivated staff to undertake
moniloring, surveillance and enforcement of environ-
mental regulation. In Korea, the government’s prob-
lem in maintaining consistency in enforcement has
been attributed to the fact that the environmental
bureaus are chronically understaffed and open to
corruption. Allegations abound for instances, in the
past, where firms have Tound ways to bypass regu-
lations to avoid prosecution for violations of pollution
regulations and to obtain permission to build facto-
ries outside of permitted zones. Effective enforce-
ment of law is essential to the protection and control
of water pollution. In Thailand, although the law re-
quires the installation of wastewater treatment sys-
tems in factories, owners do not provide or operate
such systems (o save production costs. As a result,
improper discharge of waste and wastewater is com-
meon. This is acommon problem in other countries in
the region where planning and environmeéntal regu-
lations are not strictly enforced. This is exacerbated
by the shortages of manpower on the part of respon-
sible government bodies to cope with the rapid in-
crease in the number of Tactories. With the cument
depressed economic condition, illegally constructed
Factories are few but enforcement remains a major
problem (Thailand National TDA Report). The same
observations may also bemade for Cambodia, Indo-
nesia, the Philippines. and Viet Nam.

10.4 CONFLICT AMONG AGENCIES/
DIFFERENT LEVELS OF GOVERNMENT

The conflict between agencies and different levels
of governmenl 1s a very serious problem in most of




the countries covered in the study. This arises from
the fact that legislation covering environmental is-
sues gives power to different organisations to en-
farce and most of the countries have different levels
of governments that have power over implementa-
tion of environmental regulations. This necessarily
gives room for conflict and lack of co-ordination in
the application of environmental policies and regula-
tions, including fand-based marine pollution. In Indo-
nesia, it has been observed that lack of co-ordination
and co-operation (egoism) among sectoral agencics
or hetween central and regional governments has led
to duplication of efforts in such areas as data gather-
ing, project implementation and the enforcement of
regulations: In addition; this lack of insttunonal co-
ordination and co-operation has created resource use
{development) duplication and conflicts. For exam-
ple, the conflict between manzrove arca conserva-
tion versus golf course and real estate development
at Pantal Indah Kapuk near the Fakarta International
Airport, conflict between traditional fishermen ver-
sus trawlers prior to 1980, and between conserva-
tion versus tourism in Seribu Island Marine Park. All
of this in turn results in a lack of policy implementa-
tion (Indonesia National TDA Report). In Malavsia,
there is the conflict between the federil government
and the states. Some legal instruments provide au-
thorities with adequate tools for controlling land de-
velopment activitics. However, most of these instru-
ments are national laws and, because the powers to
regulate land use are vested in state authoritics and
local governments. the implementation of this body
of legislation has not always been satisfactory (Tan,
1998). The problem of the “federal-state dichotomy™
15 a widely discussed issue in Malaysia, and was the
subject of a recent study commissioned by the Min-
istry of Science, Technology and Environment. Simi-
lar statements can also be made of other countries in
the region.

10.5 LACK OF POLITICAL WILL

Most of the countries ¢overed in this study are de-
veloping countries. They share in the general prob-
lem confronting envirommnental protection in devel-
oping countries, namely lack of political will. These

countries pay much. attention to economie develop-
mentrelegating environmental protection to the back-
ground. Environmental pollution and degradation lead-
ing o loss of amemty, resource depletion, and health
impairment of alfected communities are often ignored
or neglected, Protests by affected groups and non-
governmental organisations (NGOs) are not uncom-
mon in the region. In the Phalippine, it has been noted
that provincial governments are under pressure to
showcase developmental progress in the respective
provinces. Re-election of officials depends on the
level of development achieved in the previous term
of office. In such sitwations, long-term plans for en-
vironmental and natural resources management are
often sacrificed in favour of short-term developmental
policies (Tan. 1998},

11. Conclusion and
Recommendations

It is clear that at least some of the national teams
that participated in the TDA-SCS project have been
frank and open about the problems of land-based
pollution and the causes that give nse to them in their
respective countries. Over the entire region, the level
of environmental awareness on the part of the com-
mon people, government, and industrialists is high,
Albeit, the pfublmns enumerated above, are deep-
rooted and persistent and the measures that need to
be adopted must be decisive and treated with ur-
gency. It is not the intention, in this report, to be criti-
cal of the situation in the region and it is no comfort
that similar problems exist in advanced countries in
Europe and elsewhere. There are positive develop-
ments and successes in the East Asian region self.
Technical and human resources and financial assist-
ance are available within the wider East Asian re-
gion but co-operation and co-ordination of efforts
mternationally are needed to bring about imprave-
ments in the management of land-based and other
forms of pollution in the marine and related environ-
ments.




Drawing [rom the national TDA reports, aset of rec-
ommendations are given below:

(1) Set clear policies and achievable targets to

address land-based pollution problems.
These policies and objectives should be
publicly and widely debated before being
adopted:

(2) Develop a comprehensive set of laws and

régulations appropriate to the level of
development of the country to deal with
land-based pollution bearing in mind the
interrelated multiple sources of pollution;

(3) Create an organisational framework

capable of dealing with land-based (and
other forms of) pollution on an integrated
basis. ldeally. there should be a single
well-funded and empowered environmen-
tal authority. Where this 1s not feasible. a
powerful co-ordinating body at a ministe-
rial level or within the Prime Minister's, or
President’s, office is needed to ensure that
land-based pollution in all its manifestations
can be dealt with effectively:

(4) Urban and regional planning should be

undertaken with long-term environmental
protection in mind. All sectoral develop-
ment plans should be harmonised with
basic national land-use plans to enable the
proper control of both government as well
as private development projects. The
approach should be to anticipate rather
than solve environment problems after
they eccur;

(5) Long-term environmental protection
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planaing to control land-based pollution
should be undertaken with the view to
build strong capacity in terms of man-
power needs, These nedds should be
based on carefully assessed requirements
to deal with projected pollution loads and
the spatial distribution of the various

sources of pollution. Environmental impact
assessment requirements have proven to
be much less effective unless there is

_ sutficient well-trained technical scientists
and managers available to the implement-
ingagency;

(6) Similar long-term plans are needed to
provide for essential waste disposal,
collection; and rreatment facilities and
services, drainage and sewerage svstems,
and to.estimate the necessary financial
requirements for making them available,

(7} In addition to the command and control
approach based on legal mieans, a system
of management using the pollutor-pays
principle should be adopted to bring about
4 more equitable systém of paving for the
costs of land-based pollution control. Such
an approach 15 necessary to deal with
industrial enterprises and all other com-
mercial establishments including tourist
résorts and condominiums;

(8) Arising from (7), privatised pollution
contrel services, such as garbage collec-
tion and disposal, sewerage and sewage
treatment services, should be considered
with due regard to the need for some
degree of subsidy and other forms of
support on the part of the government;

(9) Promote a long-term broad-based pro-
gramme of public ¢ducation and aware-
ness building beginning with the education
institutions and using all public media
including the intemet;

{10) The above (9) should be based on a well-
conceived system of long-lerm monitoring
beginning with a baseline survey of marine
and coastal resources and environmental
quality assessment. Information gathering,
whichis ¢ostly, should be programmed to
meet specific needs;




(11) Develop a detailed system of environmen-
tal information storage and retrieval using
available powerful technical systems, e.g.
satellites and global positioning systems,
computer software systems, e.g. geo-
graphic information systems, (o ensure
that all available information is captured
and shared by all environmental, planning.
and implementing agencies and made
available to educational and research
institutions and the public:

(12} Privatising environmental services is
simply a way of engaging private enter-
prises that can be encouraged to contrib-
ute in sharing their technical know-how
and financial support [or specific projects
and participating in-environmental aware-
OESS Programnmes,

(13} In both developed and developing coun-
tries in the region, involve local-level
government agencies, local communities,
traditional organisations, NGOs, schools,
universities and research institutions in
public awareness campaigns. Help in
monitoring water and other environmental
quality measures; report illezal activities
and pollution incidents. Properly arganised
they can form the basis for resource
protection schemes to prevent land-hased
and other forms of pollution and resource
degradation;

(14) Develop a system of nature conservation
schemes to guarantee the fong-term
protection of critical and sensitive marine
and coastal resources. Such schemes will
help to focus elforts to prevent or mini-
mise land-based and other sources of
pellution;

(15) Undertake detailed systems for disaster
management Lo deal with: floods, forest
fires, earthquakes, tsunamis, volcanic
erupttons, landslides. leakuge (into aguatic

environments) pf toxic substances frem
mines and factories; that have consider-
able consequences on land-based pollution
of the marine and coastal environment:

(16] Initiate and augment international co-
operation involving countries in the East
Asian region o deal with the problems of
transboundary marine, coastal and related
aquatic environments from land-based
sources of pollution. Much can be done to
share scientific information, undertake joint
research projects and pollution control
exercises, human resource development,
technical and linancial support, and other
ventures; and

{17) Make better use of international environ-
mental agencies and organisations with
environmental and resource management
capabilities, e.g. Asia Development Bank,
development agencies of advanced
countries, o obtain technical and manage-
ment assistance.

The strategies Hsted above are premised on basic
problems of poverty, political stability, social order
and good governance. The dilemma of economic
development and sustainable environmental manage-
ment is likely to haunt policy makers given the ur-
gency 1o achieve economic growth. It will require
strong and unwavering political will based on clear
understanding of valuable sustainable development
of marine and coastal resources to meet long-term
national aspirations
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