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Preface 

The Global Programme of Actiu11 <GPAi for the Protection uf the Manne Envirnnment from L.,nd-Based 
Activities was ador1cd by I 08 governments and the European Co111 m1ss1on on 3 November 199.5 in \Vashing­
mn. USA. These governments 3lso designated 1he United Natio,,s Environment Programme (Ul\'liPl as Secrc­
tnriru of the GPA, with tl1c task of proiuoting and facilitating its implcmcmation at the national. reg1Qnal and 
glob,d level. 

The GPA aims at prcvcn1ing the degrat1a1ion of the 111arinc e□ vironmc111 from land-based ac1jvities by fadlital• 
ing 1he realisa11on of the duty of S1a1es 10 1>rc,erve and protect the marine environmcn1. It is d10signed to assi;1 
States 10 take ac1ions individually or join1ly within their respective policies. priorities and resources. which lead 
to 1 he prevention. r<:duclion and conlr()I and/or clirni 11ation of the degradation of the marine environment, as well 
as to its recovery from the impa,::1s ol lnnd-has~<I activities. Achicvcmem of 1l1e GPA wi ll contribute t\l main­
taining and, where ap1>ropriate. rCl'IOnng 1hc produc1ivc capacny and b1odiversi1y of the marine environmcn1. 
ensurmg the protecuon of human health. a, well as promoting the conS'crva1ion and sus1ainablc use of aquatic 
Ii ving resources. 

In the W:ish,ngton Declaration. government< c,pr~se.d their commiummt LO protecl and preserve Ille marine 
environment from 1hc impacts of laml•biised activnies by. among others. ··coopcra1ing on n regional basis m 
coordinatceffons for maximum efficiency :ind 10 faciliuuc ac1ion at then~lional level, includ ing. where neces­
sary. becoming panie~ to am.I ~1rcng1h1.;rting r~giom1I cooper:llivc urrangcmcnt$ and creating new an-angement~ 
when ne(:essary''. 

To facili1atc implememation ol the CPA, UNEI'. ;,s Secretana1. organised in coopcra1 ion with relevam regi<Jn3I 
organisations. a series of regional 1echn,cal "orkshops as a means of strengtheoing na1ional capabilities for 
pro1cc1ion of 1he aquatic envir1111m~nt fr(>rn land-based activilies. and to promo1c regional and sub-regional 
cooperation. 

Forthc Easl Asian Seas Region. UN EP coil\ c 11ed a Workshop on lniplementai ion of 1 he Global Programme ol 
Action fonhc Pro1cction oflhe Manne Lnv1mnmcm r,orn Land-BasedActivi1ies in Cairns, Au;trali;, t30 Apnl -
3 May 1996). This workshop. ho,1c,I t,y Austral ia. wa, the third ofasc,fo~ ofs1milarJy planned regional work ­
shop; tJ1a1 UNEP organ,sed between 11/<J(i • 1997 in 1he l°ramework of th~ Regional Seas Programme. 

This repor1 COllJptises recom111c11da11n11s ol 1hc Ca,rns workshop. coun1 ,•y reports with respec110 the implemc11• 
tarion of the GPA at na1io11al level prepared by nwmhcr <tales of the Coonlinaiing Body on 1he Se11s of E:i,t 
A$i3 (COBSEA). Exisiing rdc,·an1 1nl,1rmau<i11. published articles, report:,. books. and consuluuions with re­
gional :md national amhon11es/ experh were used by Hugh Kirkman of lhe EAS/({CU in Bangk<1f-.. a, a fi1-s1 
draf1 for IJ1e consiclcmtion ol 1hr gmrrnmcni, of member ,iatc, <1f COBS'EA. This report mcorporaies and 
addresses comments provided by mcml"'r ~tatcs. 

Thi~ rcpon c,)ntain, gap,. m "hkh .11kh11onal inlonm11on ,s rcqmred for a c:omplc1c analysis of lancl-hased 
sources or pollmion 111 the rcg111t1 in panieul:u· the link/lgc, between land-ba~ccl ac1h iti.cs aod 1h,;ir irn1>aCi' 011 

marine and coa.~tal areas. Ne\'erthdt'"- 1hl' rcpnn i, ;1 significant ~011trihu1ion Ihm will fac,litate th~ GP,\ and 
Lhc achievement of all 1ls g.oa•~ a1 ,he rc~11onul and national level'\. 
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1. Introduction 

The East Asian Sea is bordered h} ,omc of 1he most 
populous na,ions in the worlda11cl has been undergo­

ing, ovcnhe la~tfourdccatlcs. rapid indumial isaLion 
and economic and social dcvelopmem The eight 
Southe,ist /\sian countries around tbe South China 

Sea are the People's Republic of Chin~ 10 lhe north. 
the Republic of the Philippmes lO the cast: Malaysia. 
the Republic or Singapore, the Republic of Indone­

sia; the Kingdom of Thailand. the Kmgdom ofCam­
bodi3 mul the Socialist Rcpubhc of Viet Nam I<> Ihe 
west. In addition. the study covers Sou1h Korea 10 

the north and northern coasutl Austni lin in Ihcsouttt. 
At the core or 1hc area under ,tud) :,re the South­
east Asian regional waters~ \Vi1hm these wall':rs. the 

South Chin" Sea is stra1egica lly positioned and has 
always been central to issues of economic and politi ­

cal s1ahi li1y in Southeast Asta and adjacent regions. 
The heavy reliance on marine rc.,ource; For Ihcs<: 
countries demand continued vigilance on cns11nng 

environmemal sustainability ror the litmral S1a1c, ant.I 
For the welfare of rurure 1:;encr3ttons. 

The Action Plan for the Protecuon and Sustainnble 
Development of the Coastal ancJ M3nnc Areas of 

tJ1e Ea~t Asian Seas Region. cover, t ht' t<)a,tal an(! 
marine areas of Australia. Cambodia. C'h11ia. Indo­

nesia, Malaysia. Philippines. Republic of KQrca. Sin­
gapor'-', Thailand and Viet Nmn The region has 
shown an unpreccde111ecl t3ptd mdustrial de\'elopmc11I 
and population growth overIh..- la,I Jcc:itle wi1h lit­

tle rcuard for the environrncnL. Over-cJxplmlatton of 

rcsou~es in major areas or 1h~ region ha, rendered 

the ma,ineand coa$tal ewsystems 10 be hca, 1ly 1111-
pacted that they h,1vc lost a large pare of the ir pro­
duc1ivc capacity. 

It is generi,ll y m1tctl that our ~dcrnilic-k11owlc,Jg~ uf 

pollution of the rnarin~ cnvtrtmmcm ts pQorlv under­
stood. Jn fact, the magniu,de anJ main cause, ,)f 

degradation arc wdl known. although spcnfic area$ 
or pollu11on acrivi1y and effects 111:,~ not be well rc­
l'icarchecl nor documented. M2!1agerlal. 1echnolt)g1~ 

t. ::ti ::ind tt!chnical sohmon~ 10 rctlurr rn dmunmc-

pollution are also well known. Problems relate mor" 

10 poor nrnnagemcnt. inadequate monit<>ringand Jack 
of inf orma1 ion and rc:,oun:e:s. p1)0r c1~mmunit;;1ti_pn 
between scientists and managers. a sectoral apprMch 
10 terrestrial and marine management, lack or co­
operation between Lhe public and privarc sectors. ig­
norance of the costs and economic and social prac-

1icali 1ics of implementi ng solu1ions. and the lack of 
will on the pan o f policy miikers in rhc most coun­
rries within tbcre'gion. 

Lmd-based sources account for 77 per cem of ma­
rine pollmion with marine transpon and dumpmg at 

s"a cons1iru1ing !he remainde!' (Chamber of Shipping. 
n.d)' Most land-based sources arc small point 
sources that pass without anracting public auention 
or area simply accepted a~ i hc normal slate <if af­
fairs. Land-based $Qurcc, ol marine pollution. as an 

issue. rnrely captures the public imagination ll is the 
classic example of a 'wicked probh;ni' : one lha1 i, 
interconnected beIwcen problem imd issue: comp I,. 
ca1c(I will, social. organi~ational. admirtistraLive. eco­
nomic and legal dimension~; ,;xists in a dynamic and 

unccnafn cnvironmc111: is Lile result of several corn• 
pcting claims and fnterests. and contains social con­
s1rairns that require social, political and orgamsational 
solutions. no1jus1 tcdrnologicaJ ones. 

F.xploi1atio11 of the watersheds and forest cover and 

unsustainable agricuJmrc and u,1; of pc~ticides and 
fonihserscaused most of rhe overs to be heavily silted 

and polluted . .A. combination offac1on; includi11gpopu­
lauon growth. smuratio11 or cuh iv~blc land for ag.n 
cuhurc, migration of pQpula1[on into marginal an<.I 
vulnerable upland :1re>1$. ;ind Ihe high demand for 
umber for both domestic and foreign markets ha, 
resulted in massive I(>,$ of forest cover in many pan 

of tl1c Southeast Asian region. 171ere n~vc also b•·~n 
many State-supported programmes to settle people 

in sparely popuh1led areas leading IO an accelcra11on 
of resource use and clegrada1 ,on m man) o;ises. Ex­
amples or the$<: :ire Ill~ rescnlc111cn1 of pcopk from 
1hc densely populmcd Red River Delta area IQ lhe 

• SN Chi;j I JIJ9)) lor u J.HHly <.,'!1 :-lur·~OU[\."C l)\llluunn Ch lhc 

Sol11hcast t\:,1a11 ,ub-rei1<m. 
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upland provinces in Viel Nam.- Such encroachment 
into forested upland arc,1s invariahle inv()lvcs land 

clearance and deforestation often in an uncomrollecl 
manner that leads to soil erosion anu silting of river 
channels. Coastal development. including land recla­
mation. dredging and conversion of coas1:1I land for 
industrial and housing eswte.s. aquac-ulture ,md "gri­

culturcact.ivilies. tourist resons and sand m111ing, arc 
major probl ems. Tl1esc activities result in severe 

coastal erosion and loss of clean beaches. dear wa­
ter. and increased nutriem and pollution loads that 
pollute coastal and marine habitat~ ,uch ~s 111,111-

groves, cora l reefs. seagrnss beds and other benthic 
communitic.~. 

Within the East Asian Sea coumrit·s under review. 

there are marine ecosystems 1hai ran!!e from Arc1ic 
10 sub-tropical 10 Equa1onal types. These marine 

waters are some of the most productive in Ll1e world 
and are heavily ex.ploi1.ed for lishmg and <>lher re• 
sources. A significant pcrccDLage of the world's fish­
eries product.ion come.-; from l11c waters of 1hi, re• 

gion and provides protein for a large p0rccntuge of 

tile J}Opulation. T he E.·iit Asian t'C!gion QupportQ an 
unparalleled diver~ity of marine launa and llora. Ii 
contains one-fourth of the world·s most productive 
mangrove forests (World Resources Index. 1996) and 

nearly one-third of !he world's coral reefs /S111 i1h. 
I 978). 

More than 70 per cem of the population in the coun 
tries in 1hc regi()n live:- in c()SSt~I areas. :md depend 
in some way on marine and coastal resource, for its 
main source of food, employment and income. !\c-
1ivities with.in the coastal and marine area< ineludc 

manufacturing industl'ies. coastal and marine tour­
ism and recreation. flsherie,. ~qu;icuhun:. h~n·c,t­

mg of medicinal and industrial products. and manne 
and riverine transportation. These activi ties may be 
largc .. scale eo111merc;1a I operations or s111al I •~CD le lm,d 
and traditional actions involving local communiI ies. 

For a ,·c:gion 1hat de1>ends $0 heavily on m:irinc and 

' Ben13.td ;:llld Ue Kooinck ( 19961 rc:portr:d mh.•tiS:i\-C 1.ktOr..,;sltl­

llOn in the Ccntl':.ll H1,phl~1nd~ ol ";cl N:1m rl!:,.u\trn2 th•m ma) 
s,vc cummcrc1at togging :tnd :rncuhur.11 cxp~n')11111 In PJ70. 
1~,rc:H cover m Soulhca...;l A.')ta wai. two Lhm.Js (II 101:d area B)' 

1990. ,hc pr()p()rlil)II h:td L11lc11 hi bdt:m .:;:u 1w1 C,!1\1 

coastal resources. 11 is of the utmo~I urgency forthc 
cou111ries in the region to undertake_ sustai n~ble de­

velopment of these resources through the prey<;.n-
1ion (lf pollution and degradation of Ihe coastal anti 
marine ecos,ystc:ms. 

2. Aim of the Study 

Th,s overview report as well as the country case 
stuclic~ have Ihe following objeetives: 

- Presem a broad view of the region's marine 
cnv-ironmenL ;:md the major resources 
contained in it. 

- present a cornprehcnsive ovcrv[cv. on land• 

based sources and activities tha1 pollme the 
se:'ts, 

- prescnl 1he s1at11s of activities dealiog with 

the protection of the marine. coastal and 
associated fre,;hwatec environments, 

- review relevant infom1ation provided by the 
individual countries of1he region. 

identify and assess the prnblems and 

establish priorities. 
- ::;et management objccLivcs for Lhc:-l! prioI'ity 

prohlems. 

- ideniify. evaluate and select mate.gies and 
measures for managcmelll. 

- establish criteria fotevaluati ng the 
cffociivcnc~s of these stra1egies. and 
detem1ine 1he elements required to suppon 

1he managemem stratc2fos. 
~ ~ 

3. Scope of the Study 

The tcnns of rcforcnce specified ten countries 10 be 
covered and they are: Allstralia. Camboclii,. Ch111.1. 
Indonesia, Malaysia, Phil ippines. Singapore. Soul11 
Ko,·ea. Thailand and Viet N:,m (Figure 1 ). Fo, Ihc 
I1urpo,es of 1hi~ report. the East Asian Sea, b d1-
, ,de{! imo lhrcc sttb regions: Southeast As,a. north• 
i:n1 E~•.Sl /\si;1, and Au~tr.1 li :1 . \Vhilc the report <:ov 

ers these <.'()\1ntric:,; in lht,;lr entirety, some area~ u1'e 
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trei11ed in more detail becau:,e of l11t available de 
mils in 1hc TDA repon which covers the South Chrn.1 
Sea. Oue m 1.hc large size of 1hc Cllunuy, m che case 
of China, only > he ,outhem provinces (>f Guangdong. 
Guangx1. and Haman with the :tddition of the Special 
Admi1tis1rativc regions of Hong Kong and !lfacau 
are mdudcd. Also. only the Tropical areas of non h­
em Ausu·aJia is considered. 

F,l!ure 2 shows only Southea,1 Asia plu~ 1hc ~outh­
crn provinces of China. The areas shaded md1ca1,· 
the ponion of the countries that come under the TDA 
~1t1dy. fogelhcr with Korea. these two regi<Jns rtp­
rcscn1 lheonly Northern East i\sian $eas suh rc~ion 
111 1his overview. In the case of Austral ia. the ,trca 111 
considerat ion i, the uopic,d purtion from bxmouth 
Gulf 111 Western Australia (I.at. 22 .. S Long. 114 l: I 
CCI Cairns (Lai. 16" S Long. I 46" E) in north Queen,. 
land. 

Much :mention has been direc1cd at ship-~o,11·cc rol­
lu1io11 because of the di:nmmic muureof oil spill, m·". 
mg rnim shipping inddems and 1he sevc,i1y ol' 1h~ 

all.:rmath of Lhe spills in relatively small alTcct~d 
ureas. The present excludes marme pollution 0i (>ii 
derived from activities tha1 occur 111 the sea and onl) 
deals With oil and a wide range of other p0Ut11ams 
that cntcrthc marine environment derived from l,md­
based sources. These nrc derived trom vari o1" land­
based s<>urces from a wide variety of anIhropogenic 
accmtics i11cl11d i11g Lhose derived from inlallll loca 
tHnts thm result in inputs Ihat MC t·arrie.d h) wat.·r 
~,.1ur:-.c:,. to the. sea. Often the level of pullu11un ,.., ~x 
acerbated by nmurnl causes such as flooding and 
fore,1 lirc.s. Thi, report rnvers 1hc polluu,,n ol tl1~ 
,ca and coastal mca.s but also related fresh"ate1 
t'l1\'1ronmenu:.. 

4. Approach of the 
Study 

Thi, rcI><1n ,s ba,ed ,1n catlicr wor~ un,kna~en Im 

ihc n:g10nal Trun~houm.lary IJ1n211o~trc ·\n.1lv•-r, 
ITDA J fnr Ihc $,,,nh C'h111a Ihm inrnlvcd th~ I>anll·1 

ra11on or ~even natio11al bodies. namely. Cambodia, 
China, Indonesia. Malaysia., Philirpines. ll1a1lancl ond 
Viet Nam. Each national conimittce prepared a cCltHl.­
tr) report intended 10 p1·ovidc a couarry-basei.l amliy­
~ 1!\ t)f watt!r~£·dated problem~ 1-md conccms. The re­
pons were completed tn the second hair of 1998. 
l11c present terms or reforcncc (TOR) include three 
other Eas1 Asi:111 Seas co11 ntries/regions. namely 
Au~1raJi,.. Singapore, :ind South Korea. The study 
here i, ba,ed only on secondary sources ofinforma-
1,on and i.lncs not involve any field visits 

The 1ask of the present overview is 10 draw out only 
land-based <ource.,.of pollution. Inevitably, thecov­
.:-rngc ,ind degree of detail of the nru,onal TDA re 
pons , arv considcmhi)' tn 1erms of tbe1r quality and 
c11mple1cncs5 Jn any tasc. for Ihe three additional 
sub region, - norihern Australia, Singapore and 
Suulh Kore.. where national (epons were not 
undcrta~ei1, 11 was necessary 10 de velor 1he compo­
nenh i.;overing 1he~c three sub-regions. based t>l1 the 
prchminru y work done by the UNEP Regional Of­
lice for Asia Pacific in Bangkok, and tl1e rei:I from 
"ha1eve1 infominlion that rnu ld bl! gathered quickly 
t rom 01hcr sources. 

The presen1 report draws inforrnntion Crom a numb<.~r 
of earl ,er rtporcs 11n<lenaken by the EAS/RCU and 
on reports prepared hy the membercoumrics. Thc,c 
mdude an early draft of the sMc of the marine envi 
nl11111c11t 1111lkr1 aken by Kirh111an (unpuhli,h.:d and a 
,et (If n.:ports from ;, JH'OJt:Cl on Trtmsboundntv 

/)iaQno.~tu A,utl\·.'iis or the South Chiou Sea 

t Talaue-McManu,. 1999), refe1md ro as the TDA 
1cpnrt 1111h1, ,tudy. me TDA report was extensively 
r~, ised hy Kirkm;in and this study draws fro111 Ihc 
1-.;, ,_,,d ,ersi11n. Valuable mlonnation 1sobm111od from 
th,· 1 'N[f> EAS/RCV study 011 land-hu<cd p111lmfon 
on .1 numlx•r of Southe~st Asi;tn ~oimtries by Koc 
and Az,z I I \1\15) lnformaI1on ,s al~o derived from a: 
numh,·1 of ~,11111,i lmion, ,,n the scatc ul the ~nv1ron-
11wm undertaken by the UN EP Reg.,ona I Cl I lie.: m 
Bun1'.kok ru.tl !. A SEAN Secretariat ( I 9961 . .inti u 
"'"l"r report h}' l;SCAP 1111d ADB I 19951 

s 
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Figure I : Map of' the East Asian Countries Covered iu this Report 
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Figure 2. Map Showing South East Asia Countries and Southern China Cove.red in this Rcporl 
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5. Socio-Economic 
Status 

5.1 DEMOGRAPHIC FEATURES 

While the very high population gmwth ra1cs of]%/ 
yr in !he post-war yeass no longer apply. severa l of 
the counuic.s arc experiencing grov.1 1h nues of over 
2%/yr. e.g. Cambodia (2.7%/yr/, Mnlaysia an,I Phil ­
ippines (2.3%/yr). and Viet Nam {2.1 %/yr). The re-
1urn (o peace and a more stable economic condi11on 
m Cambodia and Viet Nam in the la,st two decade, 
have encouraged high birth ra1es. High growth rates 
are also relnted 10 a high proportion of rural popula 
rion, and. in the case of Malaysia, a re,<;ult ofoflicial 
encouragemem for increased birth rates. Low popu­
lation growth rates arc indicative of a high level of 
urbanisarion (e.g. Australia and Singapore) bu11hcy 
arc also the rc~ult of successful p()pulation control 
as are· the cases of China, Thailand. and Indonesia. 
For the seven SCS States. the weighted mean gJow1h 
mte is 2.17 per cent. At this rate. lhe populmion would 
double in 32 years. In Carnbodb. l ndoncs,a and 
Malaysia. growth rates in the coastal provinces bor­
dering the South China Sc:, are 1.5 10 ~.() 1i111q the 

national growth rates (Talauc-McManus. 1999). In 
1he case of China. (:oa;rnl ci1ies have been cxperi­
L'ncing very high rate-s of populmion growch as ffre­
sult or the opening up of coa<tal areas for foreign 
in,estmcnL~ thai began in the early I 980s. Ciuessuch 
as Guangzhou and Shenzhen have auramcd large 
nows or rural-lo-urban migran1s. This also affected 
tJ1c Special Administrative Region of Hong Kong. 
which $hows a I. 9% growth rote. 

Table I shows Lhat several of the countries were. by 
1997. already h.ighly urbanised: Singapore 000%). 
Aus1ralia (85%). while South Korea 's urban ised 
populaucm rose from 57% in 1980 to 83% in l997. 
As wi1h Korea. all other couutries experienced rap,d 
urbanisation over the 18-)'Car pe-riod with Thailtmd 
cx1>erie11cing thesl<>west urbanisation Lrend incrcas­
mg from 17% to 2 l % over the imerval. Several of 
the countries: Viet Nam (20%), Thailand (2 I%). 
Cambodia (22%), China (32%) and Indonesia L37•,; t 
h;we remained largely rural. Generally, the tren(I to­
wMd urbanisation for 1he East Asian Seas countries 
cs unmis1akable. Available dara drawn from the TDJ\ 

na1ional re1>ons for the sewn Somh China ScH (SCS) 
coun1ric, rcv<.'al that a large proporuon of the$e _gen­
erally coastal communities are conce111ra1cd in ~omc 

Table l. Population Charaeleristics of Selrct~d East 1\sinn Countries 

Population Av. annual Densily Urban Country (million) growlh rate(%) (person~/km2) (% of total) 
1997 1990-1997 1997 1980 1997 Australia 1~ l.2 2 86 85 

Camborua 11 2.,.., 57 12 22 
Cruna 1,227 I I 129 20 32 

Hong Kong 7 1.9 6_? ]8 92 95 Indonesia ·200 I 7 107 22 ,-
.> I 

Korea, Republ.tc 46 LO -156 57 83 
MaJay_s1a 21 23 61 42 55 Philippines 73 , ' 236 38 56 ..:,_.) 

Singapore ' 1.9 4,896 100 100 .) 

t nru_land 6 1 1 2 116 17 21 
Viet Nam 77 ~ 

--
227 19 20 
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93 ci1 ies. each w i1h tl\ er 11)0.0()() mh:ihilanb {Table 
J)(Talaue Mc,'-'lanus. 1999 J 

Tht!re •~ grec1t variatmn of popul;1t1011 dcns1t1e~ among 
1hc ten East Asian C1)un1m.•, wi1h highly urh,mi,od 
Hong Kong and the ci1y-,tm0 ul Siagap~1re leading_ 
the way. Australia. a cont1nenrnl swIc. represents the 
other .:x1remc. Several c1111n1ne,~Cambodia (57 
persons/km'). Malaysra (6I J. Chrna 1107). ,,nd Tha, 
bnd ( J J6l-- n1:1y be considered 10 I:><: relative!) lighLI) 
populaied (Table I J. Hnwt'1·~1 . ..-oas1al .ireas prese111 
quiic a differt nt picture. I ables 2a and 2b ,how 1ha1 
pupula1ion tlcn~i1ics ar<' hrshe,1 for 1he ~oa,tal sub­
regions of Ch, na and rhc Phi I, pp mes <11 171 and .i 72 
persons/km' . re1;pect1l'el) !vlalJy,ia ,rnJ Camb1xlia 
arc lt:-,lSt den5e a, J I and--l9 per'IOns/km· H.innth$Cll 
( 199ls) notes that in ViN '\run. people Iii e al even 
higher dcnsilie, of 500 1.(10(1 pe,,r,,1,/h11 along 1he 
nonhcrn pan of lhc Gull ui'Tonkrn. In some part~ of 
Hanoi. densi1ies can reach '.'U)O() pl.'rs11nslkm Hl.' 
cite~ tounsm, increa~in_g.. frs:h..,·n~s ettons .aud oil ex 
ptoilalion as among, tl1c h1i-1Jor ('l.'.onrn nil tlrh ing forces 
behind Ihis dcama1ic incre~,e 111 coa,I .. I populn1ion, 
Elsewhere. in many hc:111h popul31ccl are1.1, ,uch a, 
the Mekong delta, Jal'a ,ind Lu,nn. Ol'Crthe la,1-,ev­
cra l decades. there ha$ been \1:r~• lttr£l! nugrnt1on 

garns. 111 comaal arc~\!'\ aJllJ c"pcdall) in \:oa.~1nl L'rt ics 

The imp1ica1ionsnrismg from h1gherpopula1.io11 gn)wth 
r:11es ru1d kvel of urhanr,eliM e,p,·,i;il l) tor ,·oa.,1al 
<md ri verim.~ cu ics me Lluu prc,,urc on ..:oa~uil rt! 
sources: h~ great ly raised Then.: J-. .d-.c1 mnrc. mt\! n:,.~ 
p1·cssure on the pan ot gn, enrr rrrnh ;ind cit~ a<lmin 
istrn1 ion 10 provide ba~,c foc1l 111 es such a~ sani1a1 ion 
and wastewater 1rcatn1cn1 pk.uH:, 10 i..'.Op1,,~ w11h more 

people and water and \')ther 1on11, c>I p(}llutw11 ~t'n~r 
atcd by more industrial .md ct,mmc-1\.: 1 .. 11 ;11.' I " 11tc:!\.. 

5.2 ECONOMIC STATUS 

There :.1rc g.1ams and nun1h)\\, 1n 1...-rm ... <•flhe , 11.L: or 

1he cconomie~ mca..,uicd h\' Ci~P l1gurc.:.. 1w -. .. oun­
trit..~~ in the Icg.Ion. ,,·nh China ~xctt':d111!! LS) I lnl 
lio,1 and Ca.rnb11tli;1 '"lh ,, m~r~ l ' 'i",l hill ron a11wo 
end:.. of 1hc ,calt~. L'nul lhe ,1:i.11 011 h1,,." I 11wm: 1.1I <.T1-

s1s in A~ia jn mJd l 1N7_ 1h1.· Ea,t J\s1;111 rcg;un \\',1;-i 

Ihc raste.,.;t growing region In ,he world- l here ar~ 
,~vcral of1hc so-called Newly l11du,11falisi11g Ernr111 
111iei. (NIE~) or ·A,illn l'igcr~·. namely, I long Kong. 
Somh Korc11. anti Singapore. among 1he courn , ;.., 
under review.17,e NI t;,1111d 1he less devd,,ped coun 
Ines 111 the region 31'l~ described as making a fl~i 11g­
gcese lbrrnacion following 1hc leatl or fapan 1ha1 tiN 
~xp.;,•ienccd rapid econorrrrc growth l'rom ,h<' l9C>O,. 
In 1ime the NIEs and la1~r1hc rest of 1he region wCJul,1 
dc,se the techn(llog,cal gap and level nl' <kvdopmem 
Wtlh J,q}an. GDP grnwlh r'JIGS for these three Nies 
were 6.3, 5, I and. 6.2, rn~pec1ivcly. in I 992. Q1hcr 
rapidly developing counlnes In thc·region wen: Chi 11.;1 

14.2% GDP g_row1h, Lndonesia (7.217, J. M,Llay,iu 
(7.8%}. Thailaod ($.2 %) .. ,111d Viel Nam (8.5r,, J ( 199::! 
figures). Grnw1h rares for per capita GDP tnrrmrc,I 
similar level, of devclopmcnL (Table 2). 

Rapid economic g.row1h wa~ fuelled by larg,· 1111", 
of foreign dircc1 mvcsl menis (FDI) inio 1he region 
/\ numbe,· of 1hc Association of Sou1h East A,ian 
Nations (ASEAN) followc.'d Japan and the :-,fJE; in 
exp~nencing high economic £TOWth. This was I01-

lowcd by Chim1 from the ~Larr of 1he I 9R0, dcc.'~Je. 
later by Viet Nam ,n,J C:rn1bodia when 1hey 100 

opened up their ec(,nomies and reaped 1hc bcncfil, 
of large influx <1f FDl Encouraged by a11rac1i , e g<n • 
crnmem packages. foreign investments poured 1n10 

manufactur ing industries. con~tn1cLicm, toW'i!>fll :rn<I 
other sectors In s~veral of !he resouree-nch coun 
11ics such a~ Indonesia, ~Utlay~ia_ Thaih,nJ. and Viet 
Nrun h1ltJ1 t.l11111es1 ic ,uicl foreign co111pa'01e, we,e 
engaged m large-sca le 11mhcrcxtraction. mm1ng. pe4 

1roleum. and fisheries .ic11vi1ics cxploiu11ion ni nmu­
ral n..:..sourcc~ often far exceeded the carrying c:a­
pacny. ii is clear 1ha1 ~ucll rapid and massi\.c de,el 
()pment ha~ to he acc.:ornpanied by s:ulF,La1111 ;LI p[n\ 14 

ston of san1ta11on ;1nd w:,scew~uer tremrnc111 1.111.;1 11 

Lies 10 keep up wilh greaily aug111cn1~d level- oi p!ll-
11111011 loads ,mo 1hc mann~ a11d n ... ·hucd iresh\, tne1 

cnv1rut'111H;1H~. IL is clear alH1 that ll i, m.!t:l',,in~ 111 
m~titutL· !)lr(>JJg control 10 prote:ct n:;lluml re.source, 

and to prevent (:n v1rtH'lmt:nt:1l dcgrada1i1uJ le) e1huIe 
~u,1ri1nable <levelopmem 

,, 



o Table 2. Economic Indicators of Selected 'East Asian Countries 

Gross GNP Growth Rate of Share of GDP Share of GDP Share of 
Co1mtry/ (billions SS) Growth Rate of GDP per ca()ita GDP Agric.& Manufacturing GDP 
Region 1997 (%/}1·)' (%/yr)• Mining(%) (%) l 996'(1986) Services(%) 

1992 1997 1998' 1992 1997 1996 1198", 1996 (l 986) 

Au;:t-ralia 380.0 
-· 

Can l)odia 3.2 7.0 2.0 n.d. 1.6 - 1.7 47.5 (46.2)' 13.5 ( 18.8)' 39.0 (35.01' 

China 1,055.4 14.2 8.8 7.2 12.9 7.7 

Hong Kong 164.11 6.3 5.2 30 5.4 2.1 

l11dones1a 221.9 ... 1 
I.~ 4.6 -3 .0 5.4 2.9 24.6 (35.4) 34.4 (22.5) 41.0 (42 1) 

Korea, S. 485.2 5.1 55 -1.0 4.0 4.5 

Malaysia 98.2 78 75 3.5 3.3 5.1 19.8 (32.5) 41.4 (26.8) 38.8 (40.7) 

Pliilippmes 89.3 0.3 5. 1 2.4 -2. 1 2.8 22.3 (26.3) 31.0 (32.3) 47.0 (41.5) 

Singa11ore 10 l.8 62 7.8 3·.0 4.1 5.7 0.2 ( 0.8) 35.5 (37.4) 64.3 (61.8) 

Thailand 169.6 8. 1 -0.4 -3.0 6.8 -2.8 11.7 (I 7.4) 25,4 (31.3) 63.0 (513) --·· 
Viet Nam 24.5 8.6 9.2 5.0 6. l 7.0 27.2 (50.7) 30.7 (31.5) 42.1 0 7.3) 

a. Asrnn Dcvoloputenl Bauk ( 1998).Asiw, Devolopme111 0111/ook, 1998, Special Chapter: Papulatiorr tmd /1uma11 Resom·cs. Oxford U11iv. Press. New York. 
rahle t, I and A2, p. 234 & 23~. 
b. CDP grow1h rates·l998/f 999estimatcd (Asiaweek. December 17. 1999 issue) 
c. Cambodw, 1987 figures. 
Source: lnsmute of Soull1c,,s1 A,ian Studies. Rcg,01111/ 01111/lok: So111hcas1 Asw 199811999. Appet1dices 

Ta/lie 2. C'on tin 11ed 



TabJe 2. Continued 

Mining & 
Cou(rv/ GNP GDP• Growth rate of Agriculture Manufacturing Services 

Sub-region US$ bil. Grow(h rate Per cilp. GDP• Share of GDP Share of GDP Sh11re of GDP 
(%/,T) (%/yr) (%) (%) (%) 

Year 1997 1992 199811 1992 1998 1986 1996 1986 1996 1986 1996 

Austra.lja 380.0 --
CaJr, :Jodia 3.2 7.0 n.d. l.6 • 1.7 46.2' 47.5 18.8' 13.5 35.0' 39.0 

Chiua 1,055.'I 14.2 72 12.9 7.7 

HongKong 164.4 6.3 3.0 5.4 '.2.1 

Indonesia 221.9 7.2 -3.0 5,4 2.9 35.4 24.6 22.5 34.4 42.l 4 1.0 

Korea, S. 485.2 5. l -1.0 4.0 4.5 

Malaysia 98.2 7,8 3.5 3.3 5 .1 32.5 19.8 26,8 41.4 40.7 38,8 

Phil.in nines 89.3 0.3 2.4 -2. l 28 26.3 22.3 32.3 31.0 41.5 47.0 

Singapore 10 1.8 6.2 3.0 4.1 5 .7 0.8 0.2 37.4 35.5 61.8 64.3 

TI1ailan<l 169.6 8.1 -3,0 6,8 -2.8 17.4 I 1.7 31.3 25.4 5 1.3 63.0 

Viet Nam 24.5 8.6 5.0 6.1 7.0 50.7 27.2 31.5 30.7 17.3 42.l 

d. /\S!fir'I DevcloprilCnl Bank ( 1998). An<m Devel,)fJ/IU'IU Owlook. /9()8 Sp,!cial Chapter; Pop11lmithl 1111d /Jun,rm ReJ'outt.:J, Oxford Univ. Pres°'\, New Y<,rk, 
Thhlc A I and i\2. p. 2:l4 & 235. 
c ODP growlh rtnc~ 1998/1999 c,t111latcd (A \'illU't't'I... DcL~L·mhCI' 17. 1999,u-,sui:) 
r. Cttrnbtldm. 1987 f-iglin!!-> 

St,W'l'I''. ln..,ututc uf Sou1he11s1 Asittn Stud ic-;, R,',!,,rlonol Ow.Jou~" s·m,tlu1,f\'1 A-.in /()9R/J<JC/9 AppcncJi(ic... ... 



For· the period 1986 1996. only Ca111bodia showed 
an un:1l1ererJ share of GDP of Ihe mming and agri 
culture sector wh ile mosl 01J,ercoun1ries witncs~ed 
a substantial dcchn~ of 1he sccIor 111 ravour or the 
manufacluring ~ccIor. Indonesia and Malaysi~ un• 
,lerwent rapid 111d1i s1nalisauon dunng the ll<'!tiod while 
the Philippim~s. Smgapore. Thailand. mid Viet Nam 
showc1I li 11k change o,•er 1ht in1crval. By L996. the 
manufac1unng scttor for all c::ounuies under review 
wi1h Ihe.excep1ion <•I Thailand account for 1)ver 30 
per cem of 1hc GDP w11.h Malaysia showing the high• 
cs1 proportion. at 4 I per cent. The concern has been 
thal manufac1L11 ing plant~ set up by foreign firms do 
nOI prac,i~e as strrngem e11viro111n<:111al a.:onu·ols as in 
the Originating c<:>w11rie,. However. there ts evidence 
to show Ihm l,1rgc muhi-nauonal corporations 
(MNCs) have been more resp<:>ns1bk ror keeping up 
high cnvironmenial ,1andards rn opc-ratmg. their Ill· 
dustnal pla111s 1ha11 cl<llm:stic industries. The worst 
offender, ,,re likd) lo be small and 111cd iu111•$1zed 
firms whether local 01' foreign-owned (in the case of 
Singapore. see Loh er rt/., 1995/, 

6. Characteristics of 
the East Asian Seas 

The di1•i;io11 1111<11hrcc ,uh-region, - Scmtheast Asia. 
N<:>nhcm Last A,ia. ~nd Ausrmlia - is nece.ssary 
b~cause of1hcirv:htl) different c1nirn11mcntal con­
dition The Sou1hc;1.s1 Asian -;ub-rcg1on:tl marine ar­

eas inclndc the Sou1h China Sea (SCS). lndonesian 
archipelagic w,ttcr-.,. \ndaman Sea. a"'I the Phi lip• 
pmes seas "'hale the ,outhcrn coas1s of China abm 
the. SCS .tnd ,ht1re the SC'S "nh a numher of Somh­
east A!<!mn S1aws l11c rem:1 In>nt? waters or China 
ond those or s,,u11i K(lrt•u consii1111e ,1 pan of 1hc 
Nonhern Ea,I Asw ,uh-regional maI·11Ic arcil. The 
Ausu11 !1an s\Jb-rcg1un c,wet, th<; norrhern ponion of 
Au,trJli ;i fm111 C.ir(; Yur~ in Quee11shu1d 10 Ex,nouth 
Gulf an \\les1ern !\ustrali:a 

6.1 SOUTHEAST ASIA 

The ha'1C phy,ice1I .111nhu1c, nr 1hc cm111Inc,-01' Somh• 

12 

easE t\sia a.re shown in Table 3. The l\JUt) eoa.,thnc 

of Ll1c Sou1heast Asian cotml rie, is I nore I han I 00,(~)0 
km. l·or the South China Sea. 12:'i ma1or rivcr;.drnin 
25x I01•sq km of caIch111cnt :Ira;a and ddiwr m,i1eri­
als. nmrient, and polluiams 11110 ii. The popu lmion of 
Sou1hcas1 Asian nations is ahmu 500 mill ion and ;it·· 
coun1 for some g per cent i>f Ihe w0r1u·, popul<1tion 
Total popul·auon ronhc scvcnSou1heasi i\,;1,i,n Su11es 
is 446 mrnion ( l 997 figure~/(Tabk I I Over 70 per 
cent of the region ·s popul.a1i<:>n lav~ 111 coasial areas. 
With theex·cep1ion of Singapore. the Somheas1 ,\~ian 
region is expenencing rnpid populatmn growd1 al 
though 1hc rates have been 111oclcm1e<l over recent 
decades. The region's mrnl popul,1tion rs es1irnmed 
10 increase ftom475 mil hon in 1993 IO 720 million by 
!he ycar202§ (World Re.source, tns11111Ic. 1992 ). rep­
resenting an jncrease or ov<!r 50 J"h,:r cent O\e.J the 
32-year period. Most cotinLne, are ul<<> high I y ur­
banised. 

The sub-region wa~ eXpcricnc111g 1he h1ghc')1 11Lti.::s 

of ec<:>nomic grow1h 111 thr world unul 1997 when the 
linancfol crisis drastically sci lrnc:k Ih ,kvclopment. 
However. $Om.; ~1,ulllric,. nolabl) !>11tgaporc. in ihe 
sub-region have already iurned around as the social 
and cc.on9rnic fundame.mal~ of ino,, ~nunIri~~ arc 

souncl Once the econorn1c £h>wth trends resume. 
the alrtad)f visible adv~,r,,c impal~, ... un the m:uinc 
environment including ,u~h c,·<») ,1em~ .J, corn I 
reef.~. mangroves tmd seagra~-s bet.ls \\'t11 b~ txace, 
ba1ed by urb,u1 growLh nnd nc1i 111, c,1111c11is 111 in 
dustrial and comnu.:n ... :1~'.11 (tcnnr1e~. l"he ~conomH: 
recession and the associaied ,<>ciJI i11,1;il>1 I 11y m mc)sl 
Southeast Asian coumric, lmng ,11:>our 1hc1r own :,cJ. 
verse consequence.~. Th~ l:0,1:-rc.il c.tJIU marine i..'O\ i­
ronmcn1 an: bdng advc.rs1,,~J) •mpiu:L~J \Im: 1n ,u1 
tailed essenua I i1 ,r rastruc1 urc: d~\ dopnk'Hl ;.ind ~tallccJ 
operation of exi:,1,ng W~b.:li.: trt>utmem f.K il111c-. .1:-. r1 

rc~uh (1f lad, nf fund~ .incl other re,1mrce, Tt,e 1111 

pacts on the marine c1w1rum11cnl and re,ou1ces ha ... 

Y'-~' to be a~"essed 

rJ1c ridmcss and produo..1i 111) ,,r the ~a<I .A,ia11 Sea, 
and associated en, iro1\mtt:m!-I •ire ~enous1y 1hrc<1h,:11..:cl 
by high populmion grnwrh p,11l111it11\ lrom h111h l:md 
and '-ICa-ba.:;cd si..lul'CL'S, t)\ cr-t."(-ploira11011 and hahilat 
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moditica1ion. rcsu lung in high ralcs of habnat loss 
and Irnpaumen1 of rhc regenerative capaciti~~ or li v­
ing re.source~ The ~.<>cio-econornic impacls of' cnvi .. 
ronrnenlal de1enora1mn arc s1gnilic:111t for lhe newly 
developed ecom>mics or this region. This is due Lo 
1he heavy dependence on u1ih~:uion or coastal re­
sou recs t'orth~ gc11erall y poor coastal communities. 
T he. govenune,us in Ihc. regmn are wel l aware ol'lhe 
seriousness or th" deplerelf and dcgr-aclct.l marine ,,nd 
relared freshwater environmcm and have formulated 
policies ro de.ii wnh managemenr 1fie pollution m 
sourct! ,,nu to ~,meliorate the impi,c,s on rhe environ­

rnenr. fmple111c111a1ion of environmental policies .ire 
t'Onstrained by many factors but the rni;k is urgcnl 
and irrtml.!dtate 

6.1 .1 Physical Characteristics 

The waters of 1hc Southc.:t~t A$ian ~Uh•rcgwn under 
review cornpn,., 1hc cc111rally located Soulh China 
Sea w i1h the adjoining "a1c1-,; of lhe Gulf or Tonk.in 
(13ei Bae) anJ Gul l ofTha,land. the S11·ai1s of Singa­
pore. Ja\1a Sea. the \\'alcrs surrounding 1he Ri~u Ar­
chipclag1>:md Bangka ~nd Bililung. and the Makassar 
Strait.' The ocea11ographk fcawre.s 1hat influence 

'TI1c lOl,tl ~t:-.a,pJ1.l." of Sau1hc.-1,1 ,-\, .. 13 CO\t>.n, •m ¥C.1 ol 8,94 

mil. "4 ~m ri:pr1.·,c:n1111g_ ~ 'i per l'c:nl of I.hi! World\ ocean sur 
face fS<>c.21.1110. I 9S l p :-11 

1he severity and 111ovcmcn1 or pollution in 1hc ,ea 
,lre· climate and meteorology. 1h~ h:uhymetrv 011hc 
ocean floor. thcclepth of the 111 i~ed MllCr laye1. sur­
face \vaves. Lii..lal cu1Tc111s ;md swf:u:e wrnd tlnfL 

6.1.1.1 CLIMATE 

The waters or lhc !:iomheasi Asian suh-rug1on "'" 
strongly influenced by 1h.: Asian lll<lnsoo11 r0g11nc: 
the Northeast monsoon blows bc1wee11 Octob~,/ 
November and M,trch. bringing in ;1 cvld and dry 
season m the mainland pon,on oi rhc region How­
ever. during lhe initial peri9d nr 1hc rttcm,oon ,ind e,­
pccially when.: lhc w inds are directed (>11shore and 
arc orographically lifted. very heavy rnmfall tha1 ma) 
persist for over a week, occurs ovcrihe Cemr31 v,~, 
Namese coast and along cas1 mast ot soul hem 1'h:ti­
land and Peninsular Malaysia. Toward, the Equa101, 
lhe winds lurn norLherly than westcrlv (ur1hcrso111h 
and bring~ period ofniiny co11di1 ion, m 1110,1 of In­
donesia . 

From May lO Seprcmber. the, Sou1 hwes1 nmn")on 
1>rcvails throughout I be emi 1"\! region. O, er I he sou1h­
em ponion of the region covering lndoncs,a, the \\•in1ls 
are from the east and soulJ1eas1 ant.I come lrom 1hc 
dry mterior of Australia bringing a penot.l ot' t.lr~ cn11 -
di1 ions 10 1 he area. Nonh of the Equ,11or. 1 be• wmd, 
turn southerly (from the south I and .101111\ 11h th.: In 
dian monsoon fron1 the Hay of lkng<1I and ,weep 

Table J • .\lajor Ci1 ies and Large River Basirn, in Selected South China Sea Count r ie$ ,mcl Cnasta l 
Prov inces ' 

- C ity1 R iver W atershed Pop11laLio11·' 
Size C-000) 

('000 km2) 
Cambodia -

~Koh Kong Koll Kong Stung Metoek 1 l ,1 lo, 
;;;tun~ Russei Cnrum 2.73 
Slung Sala t\-ltlnthun 1.5 -
;;;tung Chhay Areng 2 11 

's1hruwul \'ille Sihanouk Ville Prek Pipho1 1.1 6 - I~ 
'-' 

Prck Kompong Som 2.64 
Ko111po1 I K,m1ec1t PreK Toeuk Cliliou 2.06 003 
Subtotal 3 7 13.41 840 



Tobie 3. Continued 

City' River Watershed Populafion3 

Size ('000) 
('000 km1) 

China 
Guangdong Cnaozhou, Shantou, Han 30. ll 47.919 

Jieyang, Shanwei, 
Hu.izhou, Shenzhen, 
Dongguan, 
Guangzhou, 
Zhongshan, Zlmhai, 
Jiangmen, 
Yangjiang, 
Maorninri.. Zhanjiang 

Rong -1.4 1 
Peaa 4,12. to 
Moyang 6.09 
Jian 6.09 

Guang,"<1 Beihai, Qmgzhou, 
f angchem: Port 

Nanliu 8.64 5,0158 

vmg 2.46 
Maoling 2.96 

ttaman tl3J.KOU Sanva Nandu 7 02 5,733 
Chanl,(Ilua S-. t5 
Wanouanhe 3 .69 

Hong Kong Hong-Kong None None 6,190 Macau Macau None None 424 
SUbfotal 21 I I 518.72 65,354 
Indo11e.sia 
Riau-Batam Tanrung Pinang None None 3,648 
Ba?~a-Belit.ung Pan , Pmang, Musi 9.13 6,':J97 and South Palembang 
Sumatera 

C 

JaKarta and West fa1<arta C1liwung-C1sadne 2.24 47,547 Java 
East Java Surnbaya Brantas 12.00 34,758 
South Kaumanlan Baniarmasm Banto River 32.00 2,804 
West KaliJ11Mtai1 Pontianak Kapuas River 5.00 3,616 
.SUototal 7 5 60.37 9)1,370 
!11alaysia 
Kelantan Kola Bharu 3 15.02 1,2015 
Te,cmurnnu Kuala Terene:e.a.rtu 9 12.97 809 
Panang Kuanlan 5 42.2<1 1,08 1 
Jol\or Johor Barn 4 7.44 2,162 
Sabah Kota Kinabalu 11 31 Jl 1,609 
Sarawak KuclurH! 19 122 45 1,718 
Suolouu 0 i..,l lH!$ 51 231.42 8,787 

E, 

C 

Su 



Table 3. Continued 

City' Rive1· Watershed Populatiou"-
Size ('000) 

('000 km') 
Plti/;ppiues 
Western Luzon Laoag, Dagupan, Laoag 1.32 22,653 

Olongapo, Metro 
Manila (7 dties), 
San Pablo, Cavite, 
Batangas 

Abra 5.12 
Agno 5.95 
Parnparnza 9.7(> 
Pasig-Marikma- 5.28 
Laguna de Bay 

Mindoro None None 339 Occidental 
Pruawan Puerto Princesa None None 640 
Subtotal 16 5 27.43 23,C>32 
Smga.pore 

Smgapore Sutgapore-K.ailang 0.03 3 .4 
Subtonu I 0.03 3.4 ·-
Thailand 
l'Orthern Cluang M,1i, 

Nakom Sawan 
Salawm 17.9u 12,091 

Pin~ 33.90 
Kok 7.89 
Wang l0.79 
Yom 23.62 
Nan 3<1.33 
Khong 57.42 

CentrnJ Bru1s.ico1<, Chao Ptu·aya 20.12 14.350 
Nonthaburi. 
Pa1:umthani, Samul 
Prakau, Samut 

I Sakom, 
Saraburi 

Sakakrru1g 5.19 -

--~ 
Pasa1< 16.29 
TaClru1e 13.68 

Eastern Cho111mn,Rayong Prncllme bun 10.48 4.065 
1 onlasap 4 l5 
Eastern coa.~tal 13.83 

Sonmem SurathaJU. Eastem coastal or 2o.35 <>.636 
Nakorn Sn- South 
'lltam mar-at, 
SongkJ1la, Hatyai 

Tapee 12.22 
Son~kh.la Reservolf 8A9 • 
Paltanee 3.86 

Subtotal 14 18 320.55 37,142 



Table 3. Continued 

City' River Watershed 
Size 

('000 km') 
Viet Nam 
Northern 
Mountains 

Quang NULh Bang Uiang 4.56 

Kycwui. 6.66 
Red River uelta Ha.i Phong Thao 51.75 
and Midlands Thai Binh 

Nam Ha 
Ninh Binh 

Da 52.61 
Lo 38.97 
Red 154.72 
Cau 6.06 
Thuong 3.5l5 
Luc Nam 3.07 
Titai Binn 15.52 

Central Coastal Tiumh Hoa, Nghe Ma 28.37 
Region An, Ha Tinh, .Quang 

Binh, Quang Tri, 
Thua Thien Hue, 
Quang Nam-Da 
Nang, Quang N gai, 
Binh Dinli, Phu Yen, 
Khanh Hoa, Ninh 
Tiruan, Binh Thu<111 

Chu 7.55 
No·an Sau 3.81 
H1eu 5.33 
ca 27.22 
Tra K.tlUC 3. L8 
Ve 1.26 
Ba 13.81 

South Central Ho Clu Minh, Ba DongNru. 29.52 
ria-Vung Tau 

La Ng_a 4.00 
Be 8.20 
Sai Gon 5.56 

Me.kong Delta Tien Giang, Ben 
Tre, Tra Vinh, Soc 

Se San 17.50 

Trang, Kien Giang, 
Minh tla1 

See Pock l8.28 
Cuu Long 65.00 
Mekon11. 777 00 

Subtotru 
' 

26 25 

I Infonn:uion in this table r~1ate tu con.stal and watershed areas defined in the TDA reports 
2. Cities of ovt1 Jtl0.000 or 1110M significam urban ce11cres in 1hc region. 
3. Population cstimatd 3 r c tordill'eronl ye,1ts: Chino (1995), Indonesia ( I 994 ). M:,l ay<1:1( I()<) I). 

Philippmes ( 1\/95). Singapore! l998J. Thailand ( 19<l7), ;mcl Viet Nam ( 1996), 
Snwr,. M <ldilied l'mm Tnlauc-McManu, \ 1999\. 

Populat-ion3 

('000) 

813 

6,35,1 

8,500 

11)14-

6,076 

32,564 

-
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acros; 1hc region 111 a south-westerly direction Th is 
is associa1cd wi1h heavy rainfall in the windward ar­
e.is and all of mainland Snuthea~, Asia In heIwcen 
the two mcmsoons nrc two iransitional periods oc­
curring during October/November and March/April 

111 Ihe nonhet,1 ht:misphcrc. During these two peri­
ods. th<! lnteru-op1c1il Cm" crgenl:'e Zone ITCZ that 
separates 1he nonhem and southern hemispheric 
trades migrate (>\'Crhcad and bnng along heavy thun 
der showers und period.<, of heavy imense precipila­
llon. 

TheSouthwe.,t mon,oon L, al,o the season wheu 1ropi­
cal stonns and typhoon, occur. These tropical cy­
clones affecting only areas north uf abo~t 6'' la1itude. 
originate from the Pacifa· Ocean and cross the north• 
crn island or Lu,on 111 the Philippines before reach­
ing the Vici Na111ese coa;1~ Within the vicinity of 
the Philippines. 1yphoo1is can occur any time of the 
yerir. The highc!<l incidems (4.4 per ye.ar on Ihc a, ­
erage) are ,n the monIh, ol Augus1 and September 
and the i(lwcst 111 the firsc three month$ of the year 
(Table 4 ). Typhoons are le~, frcquc111 . but no less 

destructive. 111 the Ba~ ofl3cngal than in the western 
Pacific. The period. August. Scptc,nber and Octo­
ber, have the h1ghesi lrequency of 2. 1. 2.2. 2.0. re­
spectively T hese sy,1cnh ,,l so occur south of Indo­
nesia and affec1 J,1Y:t ,u1!I Ihc 11or1hern AtLstralian 
c:oa.stal areas These ,y,tcrns bring win<lspceds CX· 

ceeding IOO km/hr and approaching 200 krn/hr. and 
extremely hea\'y ,md \\'ltk~prcad ramfall causing 

~everc floods. Ra111f~II nmou111s are considerable 
imgmentcd by upw.trd ~,r ,nouon 3long mountain 
nmges as in Viei Nam and Peninsular Mr,l~yf..irt dur-

ing the nortb-eas1 rnonst'IOn A ccm1ribut111g iilcte>rto 
widespread nood,ng 1.~ that 1h~y arc accompanier! hy 
rai sccl ,ea-levels due to Lhe shoring up of the water 
by winds dirceted landwards und :111 upward bulge 
,if the seawater at the centre of I he l"w press11 re 
syst~n,s (Chia. 1979). Severe storms and swell erod~ 
coastal areas and rcd1stribmcs beach mmcnals and 
m~y c:ausc noods in low-lying areas Flood water 
can result in severe shortage of drinking water ,mcl 
mix sewage with surface wmcr in areas where there 
are no sewerage sy~tcms, 

The monsoon causes changes in circu lati<ln pancrn 
of surface occ.111 wa{ers . the.seasonal distribution ul 
its physical, chemical anrl biological properties 
(Socg,iano. 1981:30).11 also iniliate, upwdl ing, in 
some areas and create venical nuxmg_ of water lay 
ers over many area; of the shelr. increasing 1he 
amount of nutrients-. U pwelling of deeper wmcrs 1n 

fluences Lhe biology and produ<'.livity c,I the 111annc 
living resources in the area. N~trient from 1h,· di, 
charge of major rivers in the sub-region. such ,is 1he 
Chao Praya. the Mekc)ng and 1he Red River adds to 

lhiscnncltmcnl Tbis phenomenon oombmcd "uh 1h, 
generally shallow wmers in the region account lnr 
Ll1chigh diversity and prbduct i vity of the rcg.100 ~ larr 
( 1976; 1981 ) estimated more than 2.500 fish specie~ 
in the Sou1hcast Asian sub-rcgi<;rn . 

6.1.l.2 BATHYMETRY 

The South China Sea, whid1 has a total :1rea 01 ,,bout 
3.5 mil. sq b11 comprise, 1hc l\~uinlan,1 ',hell in the 
nor1h and 110.-ch-cast. and the Sunda Shell mdudin~ 

Tah lc 4. 1'yphoon Frequencies i 11 the Western Pacific 

Jan Peb tvlar Apr May ,Jun Jul Aug Sep Ocl Nov Oec \'ear I 
l~O 18 10 10 22 69 108 263 jO) j\U 2u 148 65 15Jl 

Avg. 0 .3 IO I 0. 1 3 1.0 1.5 ~.s 4.4 4.4 3.0 :z.1 0.9 22.0 
I 

.Vmc:Tht"u.gumfl,1mHk1th~ l .. il "-\0•1' .~nU 105 150 E 
Sutu·,v: M tH?C\Hllt',j!~ 1,,, \l,innt:P,. H \I ~.o t 1()67) qUC)led tll Chia I J()7Q·22) 



the Gulf of Thatland. in the south and sou1h-wcsL 
The seabed is highly I ariablc and there arc shallow 
continenta l shelves. deep-sea bas ins. 1roug.hs. 
trenches, comincnial slopes arid volcanic and coral 
islands. The large number of islands divides Lhc wa­
lcrs i 11to several seas. which arc connected by many 
channels and straits. The portion of the South China 
Sc:t underlain by the Sunda Shelf m the soulb-west 
and the Java Sea is less than 2()-0 rt1 in depth while 
the non h-eastcrn portion between th~ China-Viet 
Nam coast and Lhc l'hilippincs arc deeper and forms 
a basin i11tcrruptcd only by coral atolls r ising from 
the deep seabed. rhe avcn1ge depth of the South 
China Sea basin is about .J.000 ,n and reaches a 
maximum dep1h ()f 5,000 m /\round the deep basin. 
the central coas1 of Vi<:1 Nam and especially the 
Phi lippines coaM m the Sout ll China Sea have a nar­
row shelf and slopes steeply into 1he basin noor 
(Soegiano. 1981 :26-30). 

Elsewhere in 1he suh-r<:gion. several ocean basins -
1.he Sulu Sea. Celcll<:.!, Basin. Banda Basin, the smaller 
Flores Bas,n arc as deep ~s the deeper por1io11s or 
U1e SCS. The Celebcs Ba~in IVith an extension in lite 
northern pal'I of 1he Makassar Stra it. 1he water 
reaches a <.lepth of over -1.000 m and U1e dccpes1 
ponion exceeds 5.000 ni near Mindanao. Similarly. 
the Banda Sea is highly ,m:g:u lar in scalicd topogra­
phy with a number of lrl)ugh, and ridges imd several 
distinc1 basm fo1111a11ons. The dcepcs1, Weber Bas111 
to the east, has tlcp1hs rc.1ching to below 8,000 m 

Around the outer edges of 1hc sub-region, tlwre are 
1wo very deep and long 1rc.:ochcs. Off the Phil ippine-, 
coas1. the Mindauno T,:cnch rc:ichcs tkpths of over 
9 .000 m. The second. Jav:1 Trench. run~ along the 
sou1hem edge ol .$,mth Suma1ra. h, :,. to as for as 
the isl:1nd or Smnba. Part.s of 1hi, 1renth is deeper 
thnn 7.000 m. l'he ea,,ern extension of the Java 
Trench is the Tunor Trough. which is shallower nnd 
separates 1hc lndoo~sian 1sla11d or Tin10r from 1he 
Sahul Shell and the Arafura Shelf thnt slope away 
from the nonhcrn Ausu-ali;111 con,1. The sh~ ll o11 
Arafura Shelf with dcp1hs of less than 200 m nl most 
pans joins the Amartilt:,n c.·011t111cm to New· Guinc:t. 

Tr> lhc we,, of the suh-rc,!!iM. 1he Mcmawai Ridge 

l 8 

lhal runs along the Sum.aim Ctl:tst ro,·m, a string of 
,,lands {including the ,stand of N,asl and the group 
of islands is separnteu f'rom the Sumatra isfand h) 
rhe Mentawai Trough. To the cas1 ol the Riclg~. the 
ocean floor slopes away to the deep (average 5.000 
m) Jndian Ocean. Finally, north of Sumatra he, the 
Andaman Basin and it's deepest ponion< ,u·e o,e, 
3.000 m. The Basin is enclosed by the ~outhern 
Myanmar ex tension and PemnsularTha,bnd 10 the 
east and, to the west. by the string of Nic<>har !,­
lands. The shelf area along the mai,11:md i, broader 
compared w11h (hat along the western and <ou1hem 
Indonesia islands (see Morgan and Valencia, I \18}: 
6-8 and bathymetry map on page 7 ). 

6.1.1.3 WATER TEMPERATURE AN[) 
SALTNITY 

The water mass of the $outheas1 Asian sub-region 
has i1s origin in the Pacific Ocean, thougli current, 
from both the Indian and Pacific ocea11, 1111Iuencc ,1~ 

tides. J-ligh temperatures, and low salinily ancl dc11-
si1y prevail in the surface waters. with 1c111p<!ralurc 

ranging from 261'C IO 30»t throughout the year :md 
across lbe ~ntire sub-region~,1 seas arctt The excep­
tion is during the nonhl.lrn Wimer mo111h~ when sea­
surface temperatures fall below 26•'C m the nl'nli­
ernponion ,1rtbe SCSnnd decline-, 10 below 16 C in 
U1e Taiwan (Formosa) Strait. Thus. Ol'er 1hc hrond 
Equatorial belt rhat Cl)VCI' 111()SI oi lht" .irchipt'l,,gic 
Sou1heas1 Asian wa1ers. temperature< do n111 , nr~ 
by more than 2 degrees Cent igrade :u·ount.l ~8-C 
'rlie salinity vaiies greatly due 10 tJ1c u11lu~11C'e olllie 
monsoons. high r~infoll. run-off fro111 many la1i;c ri, . 
c~ and poo,· circulation prnv:1iling in r>a), ,u1d sern,­
encloscd sea areas. High rainfall co11111l·n,,,1,·s fm 
the high evapor-ation r:-11c. and rcsuh~ in an a\'CC<1gtt 

~•1linity of Jes, than 34 part~ pc, thousand 111 mo,1 
parts of the suh-rcgional s-,as. Snhnil) ,;inc., during 
1hc 1wo mon~c)()ns: the north-cast mon~f\m1 drn,\s m 

highly saline oceanic wa1er, from 1h, 1'.,t'ilit 1ha1 
increasing the maximum i:.alini1y valul•,,aturnung 1..he 
whole con1inental shelf Dunn.g 1hc southca,t 
1non~()(>n . lhe condi11ons arc rev.:rst!<l . \\ lth th.:rrca,­
ing ~i:linity due 10 aa increasing lutnhwn ol rre.~h 
Weller from the :mrrounding land m:1~8C"I (So~giarto. 
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6.1.1.4 WATER TRANSPARENCY 

l'nctors such as s,I1. plankton and other particulate 
matter influences the degree nf wmcr trnnsI1arcncy. 

Generally. watrr Lrnnsparency is lov. 111 dcp1hs oflcss 

rhan IO m. cspcciHlly aroun\l nvcr mouths and iJ1 Lhi:: 
coastal sea~ around Summrn. lfornco and 1hc Gulf 
of Thailand. while t1'a11sparcncy ,s high in Lhe deep 

nnd open wa1cr,. Locally. land r~dumation and dredg­
ing of seahed as w~II as offshore mining activi 11es 
wiJI intrease rnrbidiry and rcdm:c wa1er lransparency. 

6.1.LS TlVI::S ANV CURRE;\'TS 

Tides 111 the Southeas1 ,\s,an suh-r.:.;,on »re pan ol 
the l~scilla1ory tides hwvccn the Paci lie and the In­

dian Oceans: w11h differenl o,cilla11on in each of 1he 
several sub-ha.s111s. Oiurn:tl 11(1.:S pn,clominntc in Ihc 

South China Sea and Jina Sea area. Mixed Lides are 
round 111 J' hil ipp,nc waters. "h1lc in wmers amund 

Singapore~rnd rhc R iau 11l'chipelago area. semi-diur­
nal tides prevai l. 

In the open sc;i, Ihc mon,oon wind drifts dominate 
the scene. except 111 d1anncb. ,nlct, and ulong 1hc 

,horcline where the t urrcnL 1s conSLrained and auain 
higher veloc.: 11 y ln h:bruar). ~urt'ace C'urrems 1n the 
SCS is sirongest and ha~ a 111axi111 u111 off 1hc cc111rnl 

Vici Namese coas1. A hr():1<,I current flows :dong I he 
western frin!fcS of 1hc SCS from southern Chin:i 
down to Viet Nam and Pcnin,ula, \,f:,lay,ia. Fur1hcr 

SPUlh. 1hc currem now.!\ mt(> 1hc.: J11vo Sea where ll 

lurns ea.mvart.l ant.I acm" 1n 1hc F,an,1.i Sea Cur­
rent, in the easwrn poruon Ill the SCS are weak and 
1he1r c.hrccuon VHri:1bk Th1:y arc like.wise weak a11d 

variable in directiun 1n ,h~.: ,e1111 •cm: l<):-.td ~ca~ nfthl! 
Gulr or Thailand and 1lw Gull of lonk,n. East of 1hc 
Ph11tppine,. the Pacific· Et(U,110fial ~u1-rem "directed 
westward onsh111c t(}w:m.11hc Phil1pp111c, where lhc 
currcnl " spin in to a northern hranch aml moves 

S~c ab:o ca1'l1l'f worh h, w, 1 tl..1 t I ')t, I J. 110d 111orc n:c~:nll \', 
S(ICf1:1rm.an<l B1n:,wo ( 1~7hl lllJlllC<° ;,, ";(,Cl_ll:Uto ~ 19~ 1) De• 
l,1il-.. uf 1hc <'Oa-.1:d i:11, ironmcm ,,. \ 11•1 '\.,1r11 .,r"· ~1vl.!r m 1-:o(lj) 
t'I ti{ ( l<)(),t) 

n<,rll1,vard along the northern half of the Ph ilippines. 
·111e soulhern br3nch ,s swif1 (max1mum around 75 

cm/sec) but quickly rcvcr~cs in tlircc1i,111 to now In 

an coas1crly direction between lmimdcs .~-7··N 

111 August, 1he general pauem of 1he prevailing 11111,.h 
ol lhc souLh-wesl monsoon ,s reversed from I hat 111 

February. In response. the sur i'ace ~urre1m gener­

ally flow in a reverse direction from lhc l·cbruary 
(northern Wimer) pa1tcrn. T here is a distin~t fast 
stream of currents that ~manate from the wes1crn 
Banda Sea flowing westward along the f'lor~s :tnlf 

Java seas, tl1c11 1urn 11orthward t<> now along the 
western SCS along the Pcmnsular Malaysia and 
stJuthcrn Viet Namcse coast before broadening land 
weakening in velocity) north-eastwards within 1he 

nonhcm pans of the SCS. Currems are weakc, oft 
tl1c Borneo coast in the .SCS hu1 one of two cloc~­
wise gyr~s are ev ident dunng th1:; sea$Oll . As 1n 1lw 
February situaLion. curre11Ls in the Indonesian ocean 
basins are determined by narro\\ channels such a, 

Ihc Makassar S1rait where they are s1ro11ger. hut 
become weaker in mo,·eendos.cd nnd shelLered botl-

1es of wamr. East of lhe Ph ii ippine,. currcms !lo" 

mward Lhe land rnasscs and cum nonhward nff the 
Lu7.0n con~L The pattern becomes highly complex 
off 1hc sou1hem Philippines where the Equ31on:d 
Coumcr Cu,-runl i~ fou11d. To the s0ulh <>f Lhe [nclo­

ncsIan islands. r1 stream of ttrong currems no\\ 1usl 

off1heeoas1 toward l11e directiou of the l11cl1an Oc:em1 
(Wynki, 1976: Socgiano. 198 I :34-35: Morgan and 
Valc,icia, 1983: 8-14), 

\Vith such a complex ~casonHI paul:tns of\.\ 1ml, :md 
currcnL,. there will be areas of upwelling where h1t1· 
logical producti vity is m1~1:d 111s unportam w 11m~ 
th~c the , ub•rcg1on ~uflcrs from lWO major 11am, .Ii 
h:varcls - severe u·c,pical $1orm, (1yphoon,, ,tnd 
l!arthquakcs rmcl the a~:--ocnued v<Jlcan1c l.!n1puon, 
/1.S a rcsulL of Lhese irtegular events. coa,rnl .,reu, 
affcc1cd can bc('omc dc\'astated by the stonn ,uruc:, 
gencraJ rl::-e oi lhe \Cit- le vel. tmd ti<ltl W1"1vc~ ~ h11n,1 

mis) (M<>rgan and Va lcm:ia. 1983: 1-1 17) Se.hw 
coastal cro.sion can be inllil'letl in sec1ion, 01 th,· Jf­
fecIcd coast by high wave, and unusually h,~h 1,-k, 
Whole \'il lages along the coast can be wiped dill h~ 



1idal waves. These powerful phenomena wi1h po­
icmial disaI1rous consequences i111post very greaL 
on the: part of governments IO fi nd solulions lo re­
duce their efrec1s in order lb prevent environmental 
degradation and water pollution. 

6.1.2 Biological Characteristics 

The Southeast Asian marine environme11I support, 
an unparalleled diversny of corals and associmed 
fauna and llora (Veron. 1986: Lds, 199 1 i, The rC• 
gion has 40 per ccm of the- World's mangrove mea 
and is one of 1wo centres of b1odivers11y for man­
groves (Spalding er al .. 1997l(~~e section 6. 1.2.2 
hdow}. The great diversity is due 10 1he higb biologi­
cal producriviiy in a war111. nu1rkm-nd1 and ~h:il• 
low-watcrcnvironmenL further enriched by a highly 
varied coastal environmen1. Various landmasses and 
seas of the region c<en their influence on the Sou th­
e.1st Asian marine enqronmem. Currems from the 
Pacif'ic and Indian oceans bring in tltean ic waters 
reducing rhe impaccs or 1hc land ma,m,s :;nd provide 
opt imum condi11ons (o r coral grow1b / Wilkinson and 
Buduemci~r. 1994) nnd ~engrass ecv~y,tems 

6.1.2.J CORAL REEFS 

Onc-rou11h or Ihc world·s charted reefs are located 
in this region. The Southeast Asian rcgi,111 is ren1g­
niscd to be the global cenu·e of b1odivers11y for coral 
reefs (Kelleher. et al. 1995: Brym11 ,·1 al. 1998). 
More than J() per cent nf 1he world's coral reefs arc 
found m the region /Smith. J 971, ). Species dh·ersi1v 
is ltighC$1, at around 450 species in Ihc cquaIori al 
ccnLral lnclo-Paci ficdefined by Sumatra and .l ava m 
the somh-wcst. by Sab.ih ,mu 1h~ Philippine, in Ihc 
norlh-wesl. and by the Philippines. cas1crn Indone­
sia and Papua Ne" Guine3 in the ~ouiheast. Ovc, 
70 hmd coral gcner;1 arc rccnrdcd in lhe walers 
nround eastern Indonesia. the Phthppmes and the 
Spratley islands. while 50 are recMdcd for the 01hc1 
pans of Sou1heas1 Asia ( Veron. 11}86: I 992 ). Details 
vr st1'tlUS ol coral reels in Viel :-1:un arc given in Tuan 
and 11,) ( 1994 ). Tu:1111 1992}. :mtl Tuan aud Yet ( 1995) 
A reccn1 survey lw Bry:1111 ,., al. I I 998. l)) rcpons 
that Iherc arc mo,e than 700 species c,f co,~il~ 1111hc 

region extending through SouIhcas1 As,a to 1hc Orem 
Barrier Reef off nonh-easicm Australia Howe, er, 
they arc of Ihc opinion that most coral reefa of 1hc 
Ph i lippinc-s. S:1l~ah. Ea,,1crn Snmatrn. Java i,nd 
Sul,,wesi arc ai high potential threat from distur­
bances 

The reels aremainly f,inging types tou11d around small 
lo medium-size isl:uids. The mc)SI cxt~rtsivc. divcr,j. 
fied and spectacular reefs are lound within the wa­
ters str<:IChing from western Indonesia to the Philip­
pines. Well-developed reefs arc also f(lund along Ihc 
somhern coasts of Myanmar and Tha,bncl. Ihe ofl ­
shore islands of Viet Nam. Ihc c:1,1c,n ,,oasis or 
Peninsular Malaysia. and the coasts of East Malay­
sia (Sabnh) (UNEP/IUCN. 1988l. The disu·ib111io11 
of coral reefs in 1hc South Chin;, S<:~ uren " sh1m•n 
in Figure 3. 

The reefs of Soml1cas1 Asia prov ide nursay and 
breeding grounds for many important connncrcfal 
species of mmi ne I ife. such as sea cucu mbei ~- rec r 
fish. gianL clams. sea anemones. e1c. Reef fishcn~s 
form an impor1an1 fllirl of the tcgwtl \ e"rthe,. .rnd. 
in some areas such as East Malaysia. the per~em­
age ,,f reef fishes in the 101al catch " atiour '10 pe, 
cem and c-an rise .to as high as 40 pt.·, cen1 111 ~t:;J..::ons 
when fishcnnen cannot go far out to ,ea. In Ihc Phil ­
ippines r.x:f fish catch is estimated to be abou, 25 
percem of the local catch tGomcz. I9ll8) The ,~er\ 
are also an iocrcasingl)' popular 1<1un~1 a11racIion 
Coral nsefs i11 rhc rcg1011.1herefore. d1rec1lv snd ,nd, 
rec1ly provide t J1c b<1sis for a signi fit.1111 socinl. cc,,­
no, nic and ecological life-$upport system. One or the 
most spec1acular diving sites in the woild ,~ lmm,I 
near 1hc oceanic moll (lf Pulau Sipad.,111 off the coa,1 
of Sabnh. whurc a nch arn1y of cpral aml 111anne life 
abounds. The a1oll and the surroundmg water'; arc 
mt,jor breeding. and nrnting grOLL11d~ fot m:1rinc lUr 

ties. 

Table 5 shows lhe main land-based ac11 v11 ,c,, th~, 
adversely Impac1s on the coral reer ecosy~tem~ 111 
Southca>I Asia. It is JlrndicIccl thal 4X P<I cent 01 the 
cx1s1mgSomhe.cs1 Asian re~fs will be depicted 111 :he 
next In 10 20 years and 1hc rest in 20 1< , JO ye:11·, ii 
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,reat Table 5. )fajor Land-Ba;,ed Acthities and lheir lmpacts on CoraJ,.Reef Ecosystems µ1 Southeast 
ever, Asia 
f1he 
and 

s1ur-

small 
,ersi• 
! wa­
hilip-
1g lhc 
e off 
,ts of 
lalay­
)Ution 
hown 

y and 
1erci:tl 
s.recf 
.heries 
,sand. 
:rccnt-
30 per 
casons 
c Phil­
out 25 
,e reefs 
action. 
td indi­
tl.cco­
eofthe 
, found 
,e COi\$1 

·1ne life 
ters are 
,ne 1ur-

ies that 
terns in 
moftbe 
!d in the 
years if 

g of waterways 

Sm,rce: Talauc-McMnnus. 1999. 

nations of the sub-region do not take effl.'cti,e meas­
ures to ensure sustainable use of coral reef resources 
and thc,r associated ecosystems (Wilkinson 1r1 nl .. 
1994). Bryant et al. (1998: 20) report that. ot the 
four ,mtjor 11lreat factors on coral reef areas, inland 
pollution emerges as the second most important fac­
tor after over-exploitation followed by coastal dcvcl­
opmem as rar as posing high 1hre:11 is concerned. 
However, in tenns of posing medium threat. the lat­
ter pDSes a more serious lhrc;it lhan inlnnd pollution. 
Both these factors can be considered 3s land-ba.~ed 
polluuon. 

The qualit)'. extent and, arie1y of the reefs. together 
witl1 the degree of their cxploirntion vary greatly 
"iLhin the waters of each coumry of the sub-region. 
Eigh1y per cent of the reef;, of Soulllt'a.<1 l\si,1 .ll'C 

exposed to mc<lium and high porentrnl 1hreat and over 
half are at high risl.. imposed b)' co;mal development. 
marine pollulion. ovcr-exploiwtion and dcstmctive 
fishing, and land-based pollution and erosion (Bryant 
,., al., 1998). Generally. it can be ;,aid that the nmjor­
ity of these reef~ arc degraded lo various extents 
and, m 1hc absence of con~-cned sustainable man­
agement effo1ts. most arc threatened by further deg 
rada1ion. T:ihle 6 provide;; some details of 1he extent 
of reef areas al risk for the whole of the Southeast 
l\~ian region. Australia and for the World. T he pro­
portion of rt:<:f areas cun,idercd to be m the high-

ue to run-o 
ue to run-o 

risk catcgor; is 56% compared with 27% for the 
World and o nly 1 % for Australia. Figures for Indo­
nesia and Philippines are e,en worse with all of the 
reef areas in lhe Philippines classified as being un­

.dcr medium and high ri~k. The table also shows that 
marine areas designated for pro1cction in lhc Philip­
pine$ al 458 sq km is minuscule nnd patemly inad­
equate. As an indication of commitment to protect­
ing coral reefa. lndoncsia 's over 30.000 s(j km of pro­
tected reef areas is commendable. at lc.ist on paper. 
This is almost a.s much as for 1he whole of lhc rest of 
Southeast A,ia. 

Coral reefs arc subjected 10 degwdation from a va 
riety of factors. These include siltation and turbidity. 
freshwater run-off, domes1ic sewage. agricultural 
chemicals, industrial was1es. oil pollution . thennal 
p0llution. o,cr-fishing and del>tntcth e method> offi.sh­
ing. dredging, land reclamation. shipping and rccren­
tional acLivi11es. comntercial collection of r.:cf fish 
and corals. and natural e,·cnts such a, ,tom1S (,ee 
Burbridge and Kocsoebiono. 198 1; Johannes, I 975). 
Bryant ,•1 al, ( 1998: 12- 13) consider land-bascdpol­
lution a,, important. these being sedunentation. inputs 
of pesticides. and pol I ution from human net , vities 
1ransponed by rivers into coasrnl waters. They re­
sult in smothering of corals. reduced light levels (:,f­
fecting gro" 1h) . and m cr-mtrification of reef com­
munities. 

Zl 



Figure 3. Known Distribution of Coral Reefs in the East Asian Seas patcgorized by •thf,J>egree of Ir 
Human 1'rcats •• · 
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Jn cercajn areas where freshwater -runoff i~ exces­
sive such as the Gulf of Thailand, the we~t coast of 
Peuinsular /Vlalaysia and the coas1 of Sarawak. East 
Malaysia, cecf growth is limited. Excessive_disc.harge 
of nutricm and se<l.imenl-rich run-off decrc,1ses tbe 
water clarity by incrcasingpltytoplankton growth thus 
reducing the amount of sunlight necessary for com] 
health and growth. In addition. cutroph.ication slimu­
latesl))acro-algal growth often results in changes of 
community species toward a predominance of less 
desirable bcnthic communitic.~ tha1 in rum can accel­
era1e the bioerosion of the reef sys1ern. leading to an 
imbalan~e or the collapse of the reef structure 
(UNEP/EAS. 1995). 

Natural causes of reef d.tmage are generally mini­
mal. Ap.art from ll1e c.en1ra l and non hem Philippi ncs, 
the region's reefs do not suffer from the effects of 
cyclone-s. Storm waves. therefore, ap1:>ear to have 
quite Jim.ired impact on the reefs of the region. How­
evec. stom1-induced damaged to coral reefs on the 
Viet Namese and Chinese coasts has yet 10 be stud­
ied and assessed. The reefs of Somhea-st Asia are 
also vulnerable co organic and non-organic poll.utiou 
from land-based source.~. Organic pollution stems 
primarily from untrea1ed urban sewage di~cl1argcs, 
as well as runoff from agriculture ,tnd aquaculture. 

Tourism development in the coasl'lllJlr0$ and on the 
islands of the region has incce.l$~d over the past two 
decade. These resorts arc usua I ly located in the near 
Yici nity of reefs as an added attraction. Pacadoxi­
cally. there arc very few examples of proper man­
~ge me111 and safeguards to protect tile reefs. The 
impacts occur from untceatccl sewage d ischa(ges aod 
physical damage. Destructive activities associated 
with rccrcatioo and tourism include coral trade, ex­
cessive reef visits and damage by irampling, souve­
nir collecting, fishing (including spear t:ishing). anchor 
damage by boats and dredging of reefs to create 
channels and marinas. This is very evident in Penin­
sular Malaysia, where tourism development on the 
nearshore islands l)f Johore and Terengganu. have 
advccsely affected the islands' fringing reefs. An 
example is th<l island of Pulau langkawi. off the 
north-west coast of Peninsular MalaysJa. where 
heavy sedimentation in the adjacem waters and low­
ered salinity due 10 excessive runoff reduced co!'a l 
reef cover from 46% in J 988 to 30% in 1995 (EAS/ 
RCU, 1997). Unchecked mining ac1ivities in coasral 
areas can also lead 10 major damage to coral reefs 
and associa1cd ecosys1ems. On Phuke1 Island, Thai­
land, pas1 tin rniniJ1g activities in coastal areas de­
Strt\yed a significant pan of the adjacent reef eco­
systems. 

Tal)le 6. Reefs at Risk Lndicators, World and Selected Regions aud Countrit,s in Southeast As ia 

Reef Area (sq km) by 1hreat category 

Region Total Low 

World 255,300 108,400 

SE Asia 68, 100 12,300 

Indonesia 42,000 7,000 

Philippines 13,000 50 

Australia 48,000 33,700 

a. Population wi,hin 60 km of U1c coa~1. 
Sottrce: .Bryam et al. ( 1998: 21) 

Medium Righ 

79,000 67,900 

18,000 37,800 

14,000 21,000 

1,900 11,050 

13,700 600 

Constal 
Percentage (%) P.op'n Manne Protected 

Dens1t,~ Ar<!11~ 
Low Mediurr High (pp/krn2) No. (sq km) 

42 31 27 101 367 475,298 

18 26 56 128- 57 36,263 

17 33 so 93 26 30,405 

0 15 85 74 12 458 

70 29 1 12 12 374,967 
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In Jakarta Bay. chro11ological data show a signifi­
cant increase in the extent of sedimentation. po llu­
tion, and eutrophication between 1929 and 1993. As 
a result, the averagccoraJ cover diminished from30% 
in 1985 10 5% in 1995. A concomitant dccrca~c in 
lhe number of sp~cies of corals from 96 to 16 for the 
period between 1929 and 1993 was also observed at 
1.his site (UNEP EAS/RCU. 1997). Bemhic commu­
nities. which have now become predominant. arc 
rapid ly de.woying d1e limestone reef matrix. A si,ni­
lar reduct ion in the r1111nbc1'S of fish spc:cics in the 
area was also observed (Kelleher e1 al .. 1995). 

Most of il1c Philippines reefs arc similarly afn ictcd. 
Srudies showed 1hat only about 5% of the reefs arc 
in good condj tion, with about 70% being seriously 
degraded (ASEAN-Australian Marine Science 
Project, 1992: Yap and Gomez. 1-985). Thesiruation 
is comparable in Indonesia where 5% of the reefs 
are considered.to be in good condition and about' 60% 
degraded (Sukanio er al., 1986). 

The Spratley Jslands are situated jn the South China 
Sea far from any land mass and. therefore. from the 
major land-based sources of pollution. Compared with 
the conilition of reefa loca1ed close 10 land .n,asses, 
those of the Spratleys are relatively pristi ne. They 
have some 600 coral reefs which support around 70 
species of sclernc1inian coral genera. They extend 
for more than 480 km (300 miles) north of Sabah 
(East Malaysia) a11d southern Palawan (the Philip­
pines). Knowledge of the marine and coastal living 
resources of the Spra!ley islands is relativelY. IJ<>0r. 

Malaysia es1ablished a 1.ourist resor1 on one Of the 
islands (Pulau Layang Layang) and has undertaken 
a systemacic survey of lhc adj~cen1 reef~. The ob­
jective is to develop a management plan for tl1e pro­
teccion of the marine resources as a mari ne park. 
However. some damage 10 Lhe reefs has alre.ad)• been 
caused by 1.he development of the faci li ties <m this 
island. 

6.J.2.2 MANG ROVES 

Mang.roves support a rich ecosystem tha1 is crucial 
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to the health ofcol))mercial mari ne sp~ by pro­
viding imporran1. breeding, feeding. and nursery 
grounds for valuable type-5 of shrimps and other com• 
mercially and environmentally significant organisms. 
Mangrove forests also suppo,1 numerous seabirds 
and are roosting and feedi ng ground~ for migratory 
birds. Mangroves also provide many products tha1 
are commercially harves1cd and arc used for mllny 
uses by local communilics. In addition. mangroves 
play a major role in 1.hecoastal ecosystem as astabi-
1 iser. They also function as a buffer 10 the effec1s of 
stom1 waves and their removal often rc.sulls in coastal 
erosion, which can be severe and expensive to re­
pair if at all possible. They assist in reducing 1he ef­
fects of lat)d-base9 discharges on associated eco­
systems such as.,reefs and seagrass due 10 their ca­
pacity m function as filters. Mangrove.~ probably act 
as a "siok'' for fadustrial chemicals, although the long­
tem1 effects arc poorly known and nOI understood. 

Mangroves are found in the bmnid tropical bel1 be-
1wecn 30" uordt and south of 1he Equator. They arc 
thus found in grea1 abundance throughout the region 
and represent the dominant coas1a1 vegetacion of 
Southcas1 Asia (Figure 4 ). About 35 per cem of Lhe 
world's mangroves occur i n Malaysia. Thailand. In­
donesia; Singapore. Cambodia and Viet Nam. The 
sub-region has 40 per cent of the global mangrove 
areas and represent.~ an area with the highest divcr­
sily of mangroves in 1he world. There ru:c 39 man­
grove species (belonging 1.0 21 genera and 19 fami -
1 ies. Southeast Asia is at the core of one of rwo cen­
tres.ofbiodiversity (Spalding et al .. 19.97). l:lowever. 
there is a lack of m,rnagement aud conservation 
measures, it is estimatc_d rbat approltimately 30-40 
per cen1. 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 1hc largest area of mangroves of any 
coumry in the world. Tn frian Jaya alone. there are 
2.9 million ha of mangroves. Much of the mangroves 
in !lie densely settled islands such as Java has been 
removed or heavily degraded. The mangrove.~ in the 
western part of Indonesia have suftered a great deal 
of distmb~nce by human activities such as illegal 
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F igure 4. Mangroves in East Asian Seas Cow1lt'ies 
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cutting. pollution and cClnversion 10 other uses such 
as mariculturc (ASEAN-Australian Marine Science 
Project. 1992). There are also indications of degra­
dation in other eastern p~ns of the country, for ex­
ample on the islands of Ambon and Halmahera 
{Kelleher i?/ al., 1995). 

About 642,000 ha of mangroves are found in Malay­
sia. Mangroves and peal swamps cover 81 % of the 
coastal areas in Pen.insular Malaysia. Thailand and 
Viet Nam each have about 200.000 ha. The ,nan­
grovecovec in Thai land decreased by 25% from 1979 
to 1987, ;ind 46% of rhe remaining stands have since 
been c<)nvert.ed to other USC$. The I 00,000 ha in the 
PhHippi11es are estimated to be only about 20% of 
that of the I 920s. and about half of this remaining 
forest is composed of secondary forest. About7.000 
hectare.~ are found in Bn10ei Darussalam and I 0,000 
hew,.res in Cambodia (ASEAN-Australian MariJJe 
Science Prnject. 1992). In Viel Nam and Cambodia, 
there are reports of extcnsi ve cutting of mangroves 
for aquaculture and development projects. Accord­
ing to Viet Nrnn 's National TDA Report, mangrove 

forests in I-he counlry provide food and associated 
products for about 30 Illillion people. This report also 
describes rapid reduction of mangrove areas in the 
Mekong Delta from 154.000 ha in 1980 10 15,000 ha 
in 1995 due 10 reclamation for aquaculture. Defoli­
ants used dmfog the I 962-1975 war may have halved 
the area of mangrove (see Ross, 1974). 

Tht main land-based causes of mangrove depletion 
and degradation in the Southeast Asian sub-region 
are the following: 

- Discb,u·ge of untreated wastewater fr<>m 
industrial plants and commercial 
establishmentS such us restauranL~ and 
itinerant food hawkers; 

- w1t,:c;ited sewage from residential and 
commercial areas; 

- uncollected garbage tmd seepage of 
contalUinatc-d water from rubbish; 

- silt, m11 ricnts and mher contamimmts arising 
from upstream watershed development such 
as removal of forcs1 cover; agricul1urc; 
industrial, commercial and housing 
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expansion; niining; construction (?.f ll')ft(!s and 
other infmslfllcture. etc; 

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

- reduction of water volume available to 
mangroves due to upstream damming, 
irrigation activities. and di version of waterto 
other watersheds. 

Marurc mangrove. srnnds are resilient to incrc11Sed 
sediment. nutrient and pollutiCJn loads, but on! y for 
short periods. Th" recruiimeot rnte of mangroves is 
probably negatively affected \ly heavy sediment loads 
(UNEP/EAS, 1997). 

6.J.2.3 SEAGRASS 

Generic richness of -scagr.1ss is also centred in rhe 
lndo-West Pacific CC!,'10n (Heck and McCoy, 1978). 
Species dive,-sity is highest in Malesia, a region de­
fined by Indonesia, Borneo, Papua New Guinea i)lld 
northern Austrnlia. East Asia harbours the second 
highest number of seagrnss species at 20 of 50 re­
corded species world-wide (Fortes, 1989, J 995: 
Sudara em/. 1994). Of the twenty species and seven 
genera of seagrass in Southea,~t Asia: 12 spc.cics are 
found in the waters of Indonesia (den Hanog. 1970: 
Soegiarco and Polunin, 1982), 16 in 1he Philippines 
(Fones. 1989). 10 in Malaysia (Japar, 1994), and 12 
in TI1ailand (Lewmanomont and Ogawa, 1995) (see 
Table 8). The known distriburion of seagrass mead­
ows al'l! shown in fjgure S. 

The ecological and economic importance of scagrass 
to commercial and recreat ion.al fisheries is welJ docu­
memed. Fortes ( 1989) listed 16 traditional and con­
temporary uses of seagrnss. Seagrass beds enhance 
substrate stabilisation and are important in detrital 
food chaiits nutrient cycling and the-supply and fixa­
tion of biogenic calcium carbonate. They serve as 
substrate for epibiota anct·are cri tical habitat; for 
many species of marine ,u1imals. Seagrass mead­
ows serve as feeding·areas, nursery ground~ (Hutomo 
and Peristiwady. 1996) and habitats for fish, many 
invertebrates. rurdes and dugong. They also act a~ 
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Table 7. Number of Seagrass Species in Selected East Asian Coumries 

Sub-reeion/Country No. of Species 
Southeast Asia: 

Cambodia J 
Indonesia 12 
Malaysia 9 
Philippines 16 
Sin_gapore 11 
Thailand 10 
Viet Nam 8 

Sourc:e: Fortes (1989). Table I. pp. 4-7. 

fi lters a11d help srnbilise sedi111en1s. Seagrass mead­
ows are the sole habitat of the sea cow. D11gong 
dug 011. The du gong is the only remaioing representa• 
1ive of the mammalian family. Dungongidae. and is 
an endangered species throughout its distribution. 
Similarly. endangered sea rurtles are found in scagrnss 
areas snd the green sea turtle (Chelonia mydas) 
feeds on seagrass. 

1n Somheast Asia, il is only over Lhe past two decade 
1ha1 seagrass beds have been recognfsed as a sig­
nificant ecosystem of economic and ecological im­
portance. Scat,'fass can grow as fa5t as-cuJti vate corn. 
padi, haytields. or tall grass prairies (Philipps, 1978 
quoted in Pones, 1989. p. I 0). The production rateof 
tropical eelgrass in the Philippine~. for cxample. i:s 
1.08 g C/m2/day. Seagrass beds in Bolinao Bay, in 
the Philippines, produce at least l8,900kg C/day. One 
square metre of the bed produces S,635 C/day or 
about 20 per cent or the d,tily caloric requiremem of 
m1 average individual. A 70-kg individual can be sup­
poncd by 350 sq m of seagrass bed. lgnorance of itS 
potential has caused neglect in inslituti ng pi-otective 
measures for U1ese valuable resources. T ndonesia and 
the Philippines, among other Southeast Asian coun­
tries. have n relatively good knowledge of their 
seagrass habitats and associated resources. Infor­
mation is needed especially on the impacts of sedi­
mentation. cutniphicmion ancl other types of pollu­
tion, in o,der to enable the formulation and adoption 
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-
Country 
Western Paci.fie 

No. of Speeies 

Hong Kong 4 
Korea l 

Australia 

\Vestern Australia ]7 
Queensland 12 

of appropriate managemem measures 10 ensure sus­
tainable use of this resource. 

Natural threats to scagrass meadows include cy­
clones. volcanic dust. floods. sedimemalion, storm 
waves, freshwater run-off and ex-posure at low tide. 
These threats are responsible for seagrass loss over 
a wider area than are a11tl1ropogenic impacts but re­
covery _is quicl;;er. The rnosl common anthropogenic 
impacts in the regton are sedimentation. nurriem-load­
ing, and other types of poll ution. Excess sediments 
damaging seagrass in the sub-region have their ori­
gin in river-ninoff. resu lting from ex1ens1vc shrimp 
pond clevelopmeni.. logging of forests. diminished 
mangrove cover, Jaod reclamation, dredging and 
coastal development in gcnc(al. There is increasing 
evidencethatextensive land reclamauon. agricultural 
development and mining activities have led 10 high 
waier turbidi ty al).d the burying of seagrass beds 
(Fortes . I 988). 

Land-based acLiviries lead to industrial and domesbc 
sources of pollution such as chemical wasies (par­
ticularly heavy metals). pesticides, various other LO.x.ic 

substances. and hydrocarbons. PerLilisers, stemming 
from intensive agriculture and aquaculture practices. 
domestic sewage. and storm-drain ruo-off car(}'ing 
organic wasres add nutrients 10 runoff waters. The 
most notable effect of nutrients is to increase algal 
growth a11CI hence reduce light pcneli-atiori 10 
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Ta hie 8. Extent of Damage and Causes of Degradation of Scagras;;, Meadows in the _East' Asian 
Region 

Country Extent of dunrn,:ie Immediate causes of deeradation 
Cambodia n.d fishint? by oushnets, trawlint?, transport and nav1gar1on 
Chma 4,200 ha remairung Land reclamation 

1n Guanl!Xi re,uon 
Indonesia 30••40%.i Sedimentation 
Malaysia Adverse 1mpacts of Coastal reclamation. oil spills, land-based pollution 

coastal reclamation 
in South China Sea 
regions 

Philipp mes 30-50% Industrial development, ports and recreation 
Sioganore n.d . 
111ailand 20-30% 

Land reclamat,on, dredging, slupp/ag 

Waste disposal from domestic use and aquaculture, fisheries, 
collection for traditional 
development 

niedicine, land reclamation and 

Viet Nam Heavily exploited Fertiliser production, animal feed production, land reclamation 
for a-ariculture and aquaculture. mats and handicrafts 

Sou,-ces: Fortes (1995), na1ional TDA rep<m~. 

scagrass. Eutrophicmion poses one of the major 
lbreacs co seagrass beds in the region.1t is es1>ecially 
prevalent in enclosed bayswilb insufficienuidal flush­
ing. Table 8 below summarises theexcenrof damage 
and causes of degradation of scagrass meadows in 
the East Asian region though not restricted 10 l~nd­
based activities. 

6.2 NORTHERN EAST ASIA SUB­
REGION 

The waters of the nonhem East Asia sub-region in­
clude the Sea of Jap,m (also referred 10 as East Sea). 
lhe YcUow Sea with lhe adjoining Bohai and East 
China Sea. The two countries of special concern. 
China and Korea, were experiencing very rapid eco­
nomic growth, espcciaJJy in U1e Chinese coas1al cit­
ies 1ha1 have bun opened for foreign invcstmeols 
over 1he last two decades. The Asian financial crisis 
that began in mid J 997 affected Korea badly while 
China remained relatively unaffected. Mowever. 
Korea's economy has recovered strongly from 1999. 
Rapid economic growth also attracts a huge now of 
migrams from inland regions in China co coastal cit-

ie~. The combined effects of ra_pjd industr ial devel­

opment and urbanisation wi.11 bring about a higher 
demand for foocl and other resources that can gen­
erate detrimental effects on the marine envf ronment 
and related fr.eshwater bodies due 10 land-based ac­
tivities and increased poUulion 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 
rhesc significant depths, the seas are s~pa.rated from 
the open ocean by quite shallow 1>asses and straits 
(a few hundred metres). 'the arch formed by the 
islands and archipelagos is (>11C of the most active 
volcanic regions in ihe world. Off the western edge 
of the arch, the sei,bed reach.es greai depths. These 
are !he deep LrCoche$ 10 the west of the Mariana~. 
1he Philippines and Soulh Honshu. The continental 
she! f is wide in some areas of lhe Northern E~st 
Asian sub-regiona l seas. but there is almost no shelf 
on the deep oceanic side facing the Pacific Ocean. 
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6.2.1.2 WATER TEMPERATURE ANO 
SALINITY 

In 1he sea areas in the South China Sea arou 11d 
Hainan, sea surface tcmpcratul'es vary between 
20"C in win!CI' and 29-'C in ~um,ner. Pun.her norU1, 
temperatures range from 8''C and 26"C in the East 
China Sea. Salinity is usually between 32 and 34 ppl. 
except in ateas where it is influenced by river run­
off. in which case it can be as low as 28 ppt. 

6.2.1.3 T.ID.ES AND CURRENTS 

The major current sysccll\S influencing the region are 
the Kuroshio (warm) and the Oyashio (cold). The 
fronts of 1hese two currents converge nor1J1 of Ja­
pan, inducing highly productive conditions. The local 
currents in these seas are influenced by the Kw·oshio­
Oyashio system. the large ri vers 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 tl1an 20.000 marine species. Southern China 
and the Ryukyu are cbaracterisecl by a grem diver­
sity of coral reefs. marine fish and invertebrates. 

6.2.2.J CORAL REEFS 

In the province of Taiwan, there are co.ml reefs at 
the southern point of the island, arom1d Keming and 
in the Penghu Archipelago. The northernmost reefs 
in China are found in Fujian province. aroundPingtan 
Island. Small reefs also followthe coast and off Hong 
Kong. Large coral reefs grow south of l'fainan and 
in che archipelagos of the South China Sea (Kelleher 
et al .. 1995; Anon, 1995). According to Liang (1995), 
the sub-region has a high diversity of corals: about 
325 specie$ in China. Abom 300 species are reported 
along the coast of 1he 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 poll ution as observed in the 
Southeast Asian sub-region. In China, many of the 
reefs have been significantly depleted ( UNEPt.ruCN, 
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l988). On the soilthwn coas1 around Haj.nan, pres­
sures frotn the 1:uge human populatio~ resulted in 
cxtensil•c degradation of the reefs (Wi lkinson and 
Buddcmeier, 1994). The rhreats to coral reefs from 
land-based sotu-ces of pollution arc essentially the 
same as in the Southeast Asian sub-region. with a 
possibly different emphasis on rhc scveri1y of cer­
tain causes. These tJ1reats can be summa.rised as: 

• scdimen1s, pesticides and nutrient-rich runoff 
from agricultural and ac1uac.ulrural 
development. 

- rliscMrgc of untreated urban sewage and 
industrial waslewater, 

- reclama1ion of nearshore areas for 
development, 

- dredging and consrruction along the coast. 
and 

- i ncrea~ed lonrism developmen1. 

6 .2.2.2 MANGROYES 

TI1ere are no mangroves i n Korea. Mos1 of the man­
groves ·;n the sub-region are fow1d in the coastal ar­
eas of southern China and cover approximately 67,000 
ha (WCMC, 1992). Tbe nortl1emn1ost mimgrovesin 
the country arc near Fudiug in Fujian province. Sig­
nificant areas of mangroves grow around Hainan and 
in the Be.ibu Gulf near Quim.hou and Beihai_ China 
bas a coral of 36 mangrove species, which is about 
43 per cent of the total number of mangrove species 
in the world, 

The mangrove~ in 1he Northern Eas1 Asia sub-re­
gion, like those in the Southeast Asian sub-region, 
are facing cont.inued threat from land-based source.< 
of p0Jlu1ion from agriculmrc. aquac\lhure, domestic 
sewage, and industriitl discharge. Integrated coastal 
ione cnanagecnent, combined with consel'vation and 
rebabililmion measures, are essential to coua1er:ict 
the ever-increasing pressures from a growing popu­
lation and its concomilant impac1s on the coastal ar­
ea.~ and mangroves of Chinn. 
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6.2.2.3 SEAGRASS 

Seagr:1ss beds are found chroughou t the Nonhern 
East Asia sub-region. Of the 12 genera of-sc,1grass . 
in 1he wol'ld, ll1rce are located in the sub-region (den 
Hanog, 1970). TI1e scagrass beds in the Northern 
East Asia sub-region suffer from the same problems 
as those of Southeas1 Asia: excessive nuu-ieot loads 
from domestic sewage discharge, agricult11re and 
aquaculrure development. heavy sedimemation and 
freshwater run-off due roinappropriatc development 
activities in the w~1ersheds and hinterlands and pol­
lution fromfoclustrial development. The spatial distri­
bution of seagrass meadows is not known. As a re­
sult, Jiule is koown about human illlpacts on these 
ecosystems. T his lack of baseline knowledge is an 
impediment ro our understanding of marine ecosys­
tems and wilJ prevent the formulation of policies nod 
adoption of appropriate measures to conserve them. 

6.3 AUSTRALIA SUB-REGION 

For 1he purposes of this report. only the wateJ's and 
coastal areas of nonhem Austr-a lian conti11en1 are 
discussed here. The nortl1em tropical waters have 
temperatures reaching a high of 32° C in shallow 
waters in the summer months. Generally. tl1e tropi­
cal warcrs of the J.ndian and eas1cm Pacific Oceans 
experience surface 1emperarures sometimes exceed­
ing 28°C. Surface 1empcra1ures in the deep oceans 
do not exhibit marked sea~onal changes. The oce­
anic waters arouml Australia are generally low in 
nucriems and consequenrly possess low biological and 
fisheries productivity. 

The greatest species diversity in Ausrralia's marine 
environment occurs in the country's northern tropi­
cal waters. Rowcver, Lherc are very few endemic 
species, and most of Australia's tropical marine spe­
cies arc widely distribmed in the tropical Indo-Pa­
cific. 

6.3.1 Coral reefs 

Aus1ralia has 1he larges1 area of coral reefs of any 
country. The Great Banier Reef fonns the largc~t 

reef complex in the wo &t e.xtending fir 2.CJOO"km 
from the low-la61ude tropics 10 rcmpera1c zone.~. The 
Great Barrier Reef is most diverse in reef types (fring­
ing, platfoan. ba1Tiers and acollsJ. habitats and envi­
ronmental regi ,ucs. Other ma_jor reef areas occur in 
1hc Torres Strait and the Coral Sea terriwries 
{Bleakley and Lawrence, J 997). The Ningaloo ReeJ 
on thecenlral Western Australian coast is the wol'ld 's 
largest fringing reef. The reef in this area stretches 
for 150 km from Lat. 21° 55' S to Lat. 23° 30'S. A 
w1de variety of coral types are found here; oceanic 
arolls. fringing and veneer reefs and platfom1 reefs 
of varying cjegrecs of developmem. Further north the 
rides are extreme in amplitude and the sedi ment 
stirred up by tidal currents precludes large reef for• 
mations. Offshore islands and atolls, e.g .. Ash.more. 
Momebellos nnd Rowley Shoals. Jiave a wide range 
of species diversjry_ 

Australia's coral reefs are relatively unaffec~ed by 
human activities due to their remoteness from large 
urban setflements and bccause of low to moderate 
levels of use. However, increasing levels of nutri­

ents and sediments from inland soil erosi:on pose a 
threat in the non-arid areas. A great deal of effort 
lias also been made to control the adverse effects of 
recreational aclivities a11d tourism. 

Australia's reefs grow with.in the area of the world 's 
highest coral diversity, namely Lhc central Tndo-Pa­
cific region. The Australian reefs are. 1hereforc. criti­
ca l to coral reef conservation as few other countries 
in rl1e region have; such fow coastal population pres­
sure. or tbe capacir.y to cootrol the anlhropogenic 
impact5 on their reefs. Australian reefs. hesides be­
ing an ecological asseL su-ppon very rich fisheries 
and a thriving 1ourist industr.y. Tb.c annual revenue 
fro111 fisheries and tourism in I he Great B3rrier Reef 
,1lone is over A$ I billion. The reefs are also valuable 
for sc.ie111ific research o n natural productS with 
biopharmaceulical properties. 

6.3.2 Mangroves 

Mangroves extend throughout the 1ropical coastal 
areas of Australia . There are 39 mangrove species 
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(belonging 10 2J geneca and l9 families). oJ which 
only the Avicemrio integro is endem.ic. whilst the 
rest are also found in Southeast Asia, l'apua New 
Guinea and lrian Jaya. The most diverse commu,li­
tie.s are found in the tropical are.as (35 species in the 
estuaries of Cape York) reducing with increasing lat i­
rude. 

As in Southea~t and East Asia. mangroves are eco­
logically and econom.itally important to Australia. 
Mangroves provide importam habitats for fish and 
crustaceans Mel some of Australia's valuable com­
mercial lhheries of single.species are either directly 
or indirectly linked to mangroves. Approximate ly 200 
species of fish have been documented from north­
ern Australian mangroves. The A us1ralian mmJgr:ovcs 
provide bird sancmaries and play important roles in 
stabilising the coastl ine by mitigating the effects of 
cyclones and s1om1 waves. Mangroves also have a 
crucialiunctioa in l:rllpping and stabilising sedimerns 
from river systems. and act as an effective barrier 10 
nu1:rien1s carried by ruo-off from land to sea thereby 
protecting the coral reef and seagrass commuJ1ities 
from excessive sedimentation and nutrient loading. 

6.3.3 Seagrass 

Australia has llic most extensive arc.i of s1><1grass 
and the highest number of seagrass species (over 30 
species) in the world. Knowledge and a comprehen­
sive data base on scagrass hahi1a1s arc ,wailable in 
Australia but much has still ro be learned abom the 
response of seagrass habitats 10 environmental 
changes so i:hat mitigating measures of adverse im­
pacts can be put in place. Tb.is is panicolady tnieof 
the impacts of sedimentation. nutrient-loading and 
oi:her types of pollution. Australia's seagrass face 
such 1hrea1s as sedimentation from large river run­
offs, floods, mining and chemical discharges from 
indusuial and domestic sources. 

7. Status of Land .. based 
Sources of Pollution 

Reference must be made of gl.obal reviews of the 
marine environmentundc11$en by GESAMP ( 1982; 
L990). The latterrepons that ( I) marioe habitats are 
irrerrievably being lost to the consimctiou of harbolllS 
and indu.strial ins1allations. to the developmenl of tour­
ist facililics and mariculture. and 10 the growth of 
settlements and citi.e:,; and (2) destruction of beaches, 
c0rJJ reefs and we1lands including mangrove forests, 
as well as increasing erosion of 1he shore. arc evi­
denl all over tl1e world (quoted in Chua, 1995, p. 148). 
lTNEP also co11u11issioncd a swdy on Lhe state ol' the 
marine enviromnent in the East ASian sea5 sub-re­
g ion (Gomez~, al. , 1990). ln 1993, GESAMP ex­
amined the impacts of oil and related chemicals an<I 
wastes on the macineenvi.roruncnt (GESAMP, L993). 
The UN &onomic and Social Commissioll ror Asia 
and the Pacil.ic (ESCAP) also undertook two reviews 
of 1he state of the environmem in the Asia and the 
Pacific region (ESCAP. n.d.; ESCAP and ADB. 
1995), the latter massive review was undertaken 
jointly wi'th the Asian Devel.opmem Bank (AD.B). J.n 
addition, UNEP recenll)' undenook a similar review 
of the stale of the environment on behalf of the As­
sociation of South Ea.~t Asian Nations (ASEAN Sec, 
rc1ariat. 1997). ThcGEP/UNDP/IMO RegionalPro­
gramme for the Prevention and Management of 
Marine Pollution in the East Asian Seas published 
the proceedings of a coofcrence on the· theme of 
managing pollution in the East Asian seas (Chui, and 
Bermas, 1999) Lhat come close. 10 a review of the 
state of the environmem of the regional sea. Pinall y. 
the Japan Environmental Council (Awaji and 
Teranishi, 2000) is the latest attempt at reviewing 
1he sta\C or 11,e enviromm:.111 in Asia. A II of tl,e al)ovc 
reviews cover t he marine environment and deal wi1h 
problems arising from land-based sources of pollu­
tion. 

More directly couceo1cd with the marine environ­
menL in th~ Bast Asia.11 region i~ the report commis­
sioned by ESCAP giving a review of i:he marine en­
vironmental problems and issues for the region 
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(ESCAP. I 985). The VNEP study undenakcn by Koc 
and Aziz ( 1995) is focused directly on land-based 
sources of pollu1ion affecting coastal and mari11c ar­
eas in 1hc East Asian Seas. Mcn1 ion 100 mus1 be 
made of an early a11empt at a review of marine 
coastal environment pollution in the A SEAN region 
u11de11aken by R.uddle ( 1981) while, more recent ly. 
Chua ( 1995) concisely reviewed U1e problem of ma­
rine pollu1ion in the Souihcast Asian sub-region. The 
present review is linked to the latcs1 study commis­
sioned by UNEP - the Transboundary Diagnostic 
Analysis covering seven countries in the South China 
Sea area (Talauc-McManus, 1999) There is thus an 
accumuh\tion of considerable inforn1ation on the pol­
lution of the marine en vironmem of lhe Bast /\sian 
region. Albeit, there remain many infonnation gaps 
that require additional rt1\)nitoring and assessment. 

The evidence ga1hered shows that. Ums far, U1ere 
bas been serious degradation of the environment in ­
cluding the mari ne and related freshwater environ­
ment and points to an urg~nl need 10 strengthen en­
vironmental management. The national report~ of 
seven participating counlries 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 ~pors, high 
risk and sensitive areas for most or 1l1c ten countries 
covered. 

It can be stated here that there are exaniplcs of suc­
cesses in the East A~ian region as in the cases of 
South Korea and Singapore. The World Bank se­
lected several East As.ian coumries including Korea 
and Singapore for a study on management ol' indus­
trial pollu1ion of the Newly Tndustriallsing Economics 
lo draw lessons Crom their experience (see Loh et 

(I/. 0995) on Singapore). Tbc country's e~pericnce 
i11 evolving a package of sound environmental man­
agement policies and management pl11ctlccs are re-. 
poned by Chia (1979b). and Chia and Chionh ( 1989). 
la the case of Malaysia. Ong (1987) and Hamzah 
( 1989} provide useful reviews of tJ1c country's ma­
riJJe environn1ent. Malaysia has paid special a1ten-

tion to prevent marit1e p311ution of1beMalacc.aStt-Kits 
aimed pru:narily at ship-sollfte pollution (see, for ex­
ample, Dow. J 997) bm is also concerned with the 
problem otland-based sources of pollution. Indeed. 
there were early efforts made on 1he part of the 
Philippines to mam,ge the country's already deterio­
rating environment in the l 970s (Lcsaca, 1979). 

7.1 ISSUES AND PROBLEMS 

ll1e iclcnLification of regiona l concerns and principal 
issues formed par1 of the preparation of the regional 
transbouodary diagnostic analysis. The issues :md 
concerns were deliberated upon and accepied by the 
national research teams before proceeding with the 
prcpara1ion of the nationa I repons and ovc·rview 
TDA. The dcgcadalion of marine habirnt emerged 
as an area of major concern Within the South China 
Sea area (Table 9 ). Mangroves ,tncl coral reef deg­
radation ranks as 1 and 2 among principal issues wbile 
pollution by sewage of1he marille environment ranks 
as number 3 among principal issues. 

1:1ble IO summarises 1hc sources of pollution among 
tl1e panicipating countries in 1he SouU1 China Sea, 
the quality of tbe data base. and the perceived con­
tribarion of these sources 10 the state of aquat ic en­
vironments in each country. Wastes from domestic, 
agricullural. and industria l sources. along with 
sc,.lin1ents and $0lid wastes are the major sources of 
pollutants that impinge on both freshwater and coastal 
systems in the se,•en countries. Laud-based sources 
play a major role in both inland and coa5talpollution. 
Ship-based sources comribute rclali vely smalJ 
amoums, bur may have severe local impacts when 
large amoums of oil is released in oil spill accidents. 
Atmospheric inputs. that can be considered a source 
of'land-based pollmion. feature Jowly in rhe ranking 
of issues. However. th is may be due to a very pl>Qr 
data hase and because tlleir impacts are harder to 
establish given the nature of atmospheric chemistry 
and the larger $Cales needed to cMry out appropri­
ate studies of air sbeds. Am1ospheric pollmants are 
well ca1>ablc of being 1ransported across national 
boundaries while I ran.sboundary movemenrs of ma­
r.inc pollution can also occur in certain circwns~1nce$. 
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Table 9. Ranking of Major Concerns and Principal Issues for the South China Sea Countries 

Major Concerns Score Rank ' Principal Issues Score ' 
,. 
Rank 

Habitat 18.5 1 Mangroves 21 1 
-

Coral reef 20 2 
Seagrass 17 6 
Estuaries 16 7 

Over-exploitation 17.5 2 Marine 19 3 
Freshwater 16 7 

Pollution 14 3 Sewage 19 3 
Freshwater 

Contamination 17.5 5 
Awiculturaf 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 Meeti ng. June 1998. quoted in Tulauc-McManus( 1999) 

Table 10. Ilanked Sourcts of Pollution in South Cbin•a Sea Countries' 

!sank& Conl,:ibufib.n !P pollu(ron Qf nation~! aquatioen,vifonments 
$qorce. Qata 1:/~iy. (L=Lbw, M= 1yfoq~r~te, B= Higtii 

Cam tc:b.iti.a Indon Mal Pful Thai VjeJ. 
Domestic waste 1-Fair H H H M H H H. 
Agricultural 2-Poor M H TI M H H H 
waste 

Industrial waste 2-Poor lvl 1-I H H H H H 
Sediments 3-Poor M H H ]\If H H I-I 
Solid waste 4-Fair H H H M H H H 
Ship-based 6-Poor M M M M M M tvi 
sources 

Atmospheric 7-Poor M M M M M M M 
'Ranking of pollution sources wu., done during 1ht Second Meeting of National Cu-ordioalon; (June 1998) quo,ed ,n 
Taloue-McManus (1999). 
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7.2 DOMESTIC WASTEWATER 

Biological Oxygen Demand (BOD) levels of !he 
seven South China Sea countries are showed in !he 
Table 11 and its distribution in Pigure 6. Based on the 
daca provided in the natiooal TDA rcpons. ii is possi­
ble to generate a sci of data 10 give a regional pic­
ture for watersheds 1ha1 interact wi I h. the South China 
Sea basin. TI1e table shows that an estimat<:d 6 mi l. 
tonnes of BOD are generated by the coastal popula­
rion of the seven participat lag countries of the Som b 
Cltina Sea alone. Only about J I 1:>er ce11t of the BOD 
generated is removed by sewage treatmem in four 

counlric.s. Assuming the s~me pop1Llarion growth rares 
prevail up to 2005. the generated BOD wil l increase 
ro 6.6 mil. tonnes. TI1crc is clearly a need 10 raise tlle 
voluJlte removed by sewage trcatmenr especially in 
coastal w(lters that receive the pol lulants from large 
urban centres. 

Reduced assimi lative capacity of tl1c marine envi­
ronment is indicated by the incidence of bolh toxic 
and non-toxic alga l blo0ms that arc being reported 
more frequemly in the region. This has caused seri­
ou, public concern. especially th\) di11oflagellatc 
l'yrodiniw11 as there have been tepwts of cases of 

Table U . Population and Estimated BOD Generation and Removal in Selected South China Sea 
Countri es 

Pro portion BOD 
Country• ]>opulationb of Population BOD removed by 

('000 persons) population growth rate generated sewage 
in cities (%) (%,)< (10' f/yr)d treatment• 

(103 tty ,,) 
Cambodia 1,985 89 2.7 36.2 No treatment 

China 59,694 35 l.6 1,089.4 <109 

Indonesia [05,217 48 2.9' 1,920.2 364 

Malaysia 10,336 15 3.3 188.6 53 

Philippines 23,633 27 2.1 431.3 14-9 

Thailand 37,142 0 1.4 677.8 89 

Viet Nam 75,124 3 1.6 1,371 .0 No treatment 

TOTAL 313,131 >27 1.4 5,714.5 655 

' Only pOpulmions of subdivisions interacting wiLh the South China Sea were iJ1cludetl. and were recalc11 la1cd LO 1996 
using growlh rates in column 3. 
•TQ1a] population for all South China Sea subdivisions in a country wus obtained. 
Ave.rage popularion growth rate for -all South Chinr1 Sea .subdivisions 1£1 a country was obtained using a weigh1ed mean 

metl1od. 

'Estimated BOD produc1ion using 0.05 kg/person/day ( WHO. 1993). 35 
• Koe and A1J1. ( J 99.5). 



Figure 6. Biochemical Oxygen Demand (BOD) Loading from Dom~tic Sources in Easi,Asian Seas 
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deal11 by paralytic shellfish poisoning following con­
sumption of contaminated mtL%eLs in the Phi Ii ppines. 
Sarawak and Sa bah (Gomez. 1990 quoted in Chua, 
1995: see also Guerrero. et al. 1995). In Jakal'ta-Bay. -
phytoplankton biomass dislribulion has undergone 
significant shi f~: plankton blooms are now spread-
ing further offshore. In 198!\ blooms spread 5 km 
offshore from Tanjung Priok, the main harbour. by 
i 990 they had spread 12 km offshore. In Korea, nine 
red tide incidents J1ave been repo11ed in bays used 
for aquacuhure (sec Maclean. 1989). 

In view of lhe large concentration of population in 
cities, it will be most strategic 10 focus attention on 
the establishment of sewage treatment, and more 
generally on sanitation facili ties. in the megacities of 
the linoral states within the region. Within the seven 
South China Sea countJ-ies. there are 46 cities with 
popul mions over 100,000 with two (Bangkok and 
Cbfaug Mai) in Thailand. AL!east 30 percent of the 
total popul ation live in these crowded areas, so that 
waters receiving domestic waste from these cities 
are themselves pollution hot spots. 

7.3AGRICULTURALWASTE ,._. 

Wastes generated by agricullure and aquacultLtre 
enter water bodies in a diffuse m()de. ll1ey make. up 
the second most impo,·tnnl group of pollutants in the 
marine env,rooment (Koe and Aziz. 1995), T he pOl­
lutantS comained in agriculmral waste ate primarily 
ferLi lisers and pesticides (fungicides. herbicides and 
insecticides}. Llmd clearance for agriculture. whether 
large-scale commercial planta1ions, or small-scale 
subsistence fam1ers, can lead to large quantitie.~ of 
si lt emcr:i ng s1re~m channels and cont ribute to 
sedi.meuts in river discharge imo the marine environ­
ment. Data oo pesticide use are scarce, and detect­
; ng its presence in aquatic environments and J"emov­
i ng it req_uirc expensive methods that most govern­
ments can ill afforcl Over Liine, high nuu;ient con­
tents in the marine and relared freshwater environ­
men~ can result in the lo$S of biodiversity and pro­
ductivity in d1ese systems. 

The total loading of nitrogen in Lhe Soutl1 China Sea 
area is shown in Figure 7. Over tbeseven South China 
Sea counlric..s, Chh1a uses the most fertiliser at I ,000 
kg/ha/yr and Cambodia, the least at 22 kg/ha/yr (Ta­
ble 12}. China reports more than 89.000 tonnes used 

Table 12. Use of Fertilisers and Pesticides in Sou.th China Sea Countric.s 

Country• Pad i field area Aquaculture Fertiliser use Pesticide use 
( 103 ha) area (103 ha) (t/yr) (tlyr) 

Cambodia 1.800 nd. >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. 

PhilipDines 1,200 <100 181,000 n.d. 

Thaila nd 8,600 n.d. n.d. n.d. 

Viet Nam 1,500 n.d. 110,000 n.d. 

' Coastal areas as delined il1 the TDA study 
Soun:,: National report«>fTDA summarised by Talaue-McManus ( 1999). 
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Figure 7. Total Nitrogen Loading in East Ad ian Seas Countries 
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in its South China Sea areas in 1995. lndoncsia used 
about 29,000 tonnes annually dming 1he period I 992-
1996. Ferti lisers when leached to aquatic environ­
ments coo tribute Lo nutriem loading in addition lo thnc 
generated by domestic source~. In tl1e past. the sale 
of pesticides wa, motivated by the desire 1oenha11cc 
crop production by el i 111ina1ing undesirable organ.isms 
in the culture systeoL There is a need to enco\1rage 
fam1crs 10 employ environmenta lly friendly farm 
practices Lh:u minimise the use of fertilisers and bio­
cides. and lo enhance soil retention of fertil isers. 

7.4INDUSTRIAL WASTE 

Considering the incomplete da1a. base, industries re­
lease a minimum of about 430.000 tonnes of BOD 
mm aquatic .~ystcm.s iuteracting with lheSouth China 
Sea (Table 13). Eighty per cem of 1hc reponed value 
comes from Tha il and, of which half of the total is 
conveyed by lbe river syste.ms of Chao Ph ray a, Ta 
Chin, Mae )(long, and Bang Pakong. 

Data provided in the na1ional reports on heavy mel­
als are incomplete. Viet Nam. whose 1m\ior rivers 
are :ill transboundary, rel?ons an annual load of at 
least 96.560 t/yr. 96 limes more 1.han Japan disposed 
ofin 198::; (Table 14). Around 80 percent of this load 

come from the Dong Nai -Saigon River. In oontrast, 
China repons lhe release of only 25 l/yr. Meta I spec 
ciiic data should bear out wheth.cr limit~ have already 
been.exceeded. Viel Naill focticates in its national 
repon 111:u in the Northern Economic Zone, the 
amoums of Pb. Zn. and Cu are 7-10 limes the allow­
able limits. 

Aside from pesticides and heavy metals, hazardous 
and toxic poHu1ams incl tide paint and colour a gems, 
organic solvents, and other by-products of industrial 
11limufac1Uring or processing. Hazardous wastes are 
products having one or more of the following fea­
tures: eXcplosive. inflammal)k, reactive. disease-caus­
ing, corrosive, and/or toxic (Hernandez (1993) esti­
mated production rates of hazardous waste for a 
number of Soulh China Sea countries (Tablcl4). The 
data in this table are estima1es derived from various 
sources, wilb some for 1992 ,u1d others pertaining 10 

rhe late 1980s. A, thesame defioi1ion of hazardous 
waste has not been used in all cases, the information 
is not comparable between countries and should be 
used only as a crnde estimate. There is a need ro 

monitor the production and disposal of naz.ardous 
waste and St(ategicall )' 10 control these wastes at 
the source by advocating I.be use of clean technol­
ogy. 

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

Country DOD N p Heavy 1\lletals Suspended solids 
(t/y) (t/y) (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. 
tvlalaysia 430 >1,000 11.d. 11.d. 1,400 
Philiooi ne$ >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 Toxkto To:\ic to Toxk levels of 
production of humans - - aquatic heavy metals 

hMardous waste (106 tfyr) organisms ( 106 t/yr) 
(106 t/vr) 

Jaoan (19.88) 0 82 

China ( 1987) 50 

Indonesia (1986) 5 

Malaysia (1987) 0.4 

P hilinnincs (1987) 0.08-0.15 

Thailand (I 986) 0.88 

Sor,rce: ESCAP/ADB (1995) ao.dHernandez{l993). 

7.5 SEDIMENTATION 

Sediments area major pollutam in rivers and coaswl 
waters . In aquatic systems, torn I suspended solids 
include sediments brought about by soil erosion as a 
result of mining: removal of forest to open up land 
for agriculture.road construction. and urban expan­
sion; coastal development that involves land recla­
mation; and natural processes. Reo,oval of forest 
cover in tropical areas exp0ses the soi l surface 10 

intense rainfall ru1d causes rapid soil erosion.1n ma­
rine environme111s, they have immccliate .obscrvable 
impactS iiicluding the smothering of coral Tee rs. and 
burial of macrophyces such '<IS seagrass. However. 
very little quantitative data is available in teims of 
actual sedimeot loads in the region ·s aquatic systems, 
and little information is given in che national reports. 

Data from Table 15 can be used as a basis for esti­
mating the ex1em of sedimentat.ion as a function of 
land cl.earancc. Jndonesia topped che list at a clear­
ance race of over 32.000 sq km of forest per year in 
order 10 produce 158 million au m of roundwood. 
1l1ailand came second in the regiolJ wich ,, r~te of 
a I most 12,000 sq km/yr from I 98 J to J 989 to pro­
duce 37 million cum of roundwood. If tl1c slope of 
the cleared area is g iven, ru1 index of erosion can be 

40 

(106 t/yr) 

13,71 S 15,877 1,034 

3,226 4,098 155 

195 247 7 

181 217 9 

118 143 7 

137 167 6 

made 10 estimacc 1he runounl of sediments that arc 
moved. Given the data above, sediment loads from 
cleared land in Jndonesia would have contributed the 
most sedimenL followed by TI1ai land. Malaysia and 
the Philippines. 

For most Southeast Asian cou11t1·ies under consid­
eration. the extraction of 1i mber has become a major 
economic activity. This le.ads 10 rapidly disappearing 
forest cover. Over the l,lSl several decades many 
coumries in the region have gramed major logging 
concessions. This was the case for 1.he Philippines in 
the 1950s. Peninsular Malaysia and Sabah in the 
1960s. lndonesiain the 1970s, followed by Sarawak 
and Papua New Guinea in the late 1970s (Collins et 

(J/. 1991, quoted in Greer and Perry, forthcoming). 
In the 1990s decade, timber e:..traction has moved 
on to newer, non-traditional areas. For example, in 
C,unbodia. log production increa~ed from 600.000 m1 

in 199119around4ruillion m3 in 1997 (!ITO. 1998 
quoted in Greer and Pen-y. forthcoming). Some coun­
a·ies have run om of com,ncrcially exploitable for­
estS and in the case of Thailand and the Philippines. 
1hey have become net importers of timber. Loss of 
forest cover due to logging, which even if prn1>erly 
managed. will mean increased soil erosion and he.a.vier 
discharge of silt into river channels and eventually 
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Table LS. Forested Area, Land Clearance and Reforestation in Selected Countries 

Country Land J?orest iu•ca_ 
area (% of land area) 

(IO~ lun2 

1989 1981 1986 1989 
us 9.167 31.0 28.9 28.3 
Germany 244 30.0 30.0 29.5 
A ustralia 7,61 8 13.9 13.9 13.5 
UK 242 n.d. 9.0 5.7 
France 550 n.d. 26.6 26.6 
Malaysia 329 66.0 60.0 57.8 
Indonesia 1,812 75.0 72.5 60.0 
Ph.iliooi nes 298 31.0 24.5 21. .5 
T hailand 51 1 47.0 35 0 28.0 

Source: fndonesia nati()U>.l TDA Rep<JJ1 ( 1999). 

ioto the marine environmem. There have been re­
ports of widespread illegal logging that inevitably 
mean lOtal disregard to mi n.u:nismion of soiUoss and 
damage 10 theremai11ing smaller trees. This applies 
in the ca~es of Cambodia and Thailand. 
Mining activities and coastal reclamation projecL~ both 
lead to serious sedimcmation of the receiving waters 
and seabed. B01l1 activities produce a large amount 
of sed im.ent that is mmsported by rivers. ln the case 
of mining. large quantities of silt are di~charged di­
rectly into coastal waters. The Baguio Mining dis­
tricL. during its peak operations in the 1980's, pro­
duced at least lJ mil. tonnes of tailings each year 
that were conveyed by two river systems draining 
into tbeLingayen Gulf(Maaliw, 1990). 

Within the East Asian region. sand mi11.i ngis an ac-
1ivity that has been carried out Lraditiomtlly in many 
locations where there are coastal sand deposi ts. 
Sharifah ( 1995) rcpo,1s that there is an estimated 
I 00 mil. cu. m of sand deposits in the souLhem and 
eas1em coast of Johor State i11 Peninsular Malaysia. 
Ao addition 9 mil. cu m is ayaiJable in river mouths in 

C learance Annual Annual 
rate with roundwood average 

reforestatio production reforestation 
n 

(km2/y) 
(103 m3) (km:.t) 

1985-87 1980's 
13,1 89 485,760 17,750 

No clearance 31,583 620 
3,189 19,907 620 
2,181 5,082 400 

No clearance 39,890 510 
3,122 32,000 250 

32.335 158,075 1,640 
2,516 35,822 630 

11,826 36,900 310 

the State. Revenue collected by the S'tate govern­
ment from royalties range from RM 0. 70/ cu m for 
marine sand to RMl ,20/cu rn for river sand. Annual 
production is 3-4-mil. cu rn yieldiJ1g royalties rotalling 
RM 5-6 rniJ. annuaUy in recent years. The material i~ 
used for construction purposes aod as landfill .for 
coastal reclamation. A considerable amounl of sand 
and aggregates is traded within the region. Singa­
pore, for cxnruple. imports both sand and fill nialerial 
from neighbouring countries. The latter is. dredged 
from the shallow waters in 1l1e Riau area. The acti v­
ity is tl1ereforc an important economic acti vity but 
entails considerable damage co the coastal environ­
ment and the seabed. 

Dredging to deepen na viga1ion channels can ill so 
resull in massive amounts of sediments re leased into 
Lhe surrounding aq uatic environmen ts . ln the 
Mahakam River D elta. around 2 million cu 111 of 
se<l imen[lO were dredged to maintain navigation chan­
nels. which presumably were sillecl by efOSion cau.sed 
by massive logging_ in the inlerior of Kalimanlan 
(llinrich~eo. l 998). Dsedging is practised regularly 



as part or seaport operation.~. Po1t.~ located at or near 
rher mouths are subJectcd 10 hea,y ,1lting and re• 
quire constant dtcdging 10 keep channels open co large 
cargo ships. 

In the c,1se of land-,carcc Singapore. land reclama• 
1io11 providc.>s much needed additional ,pace for com­
mercial, induwial. rcsidcn1 ,al. and recrc:nionul uses. 
Reclamation ha.~ been carried ou1 on 3 large-scale 
ba,1s from 1962. By 1991. Singapore had reclai n,cd 
5.400 ha or about one-tenth of its original land area 
(affecting mClSI of the offshore islands and coasrnl 
areas of the Republic. It i~ cm·isaged 1lt,1t eventually 
a 1oral of about 25 per cent of reclaimed land wou ld 
be added 10 the island country (Tan. 1999. ,ee also 
Chia. 1992: 31-35). The experience of Singopotc is 
not exceptional a, major land reclamation schemes 
huve also been camcd out in other co:istal c ities in 
1be Ea,t Asian countries. Mala) sia has plans to re• 
claim a large J>Ortion of the West Coast of Peninsu­
lar Malaysia. l\lajor citic, of Hong Kong, Manila, 
Jakarta. Surabaya. 1111<1 small.er ones such as Johor 
Bahru in Malaysia. 13atanga.s in the Pbihppines, Kata 
Ki nabalu in Sabah. Batam island in the Riau Prov­
ince of Indonesia, Yung Tau near Ro Chi Minh City 
in Viet Nam. and others have undertaken large-scale 
land reclamation to make availuhle land for seaport 
development. industrial parks. commercial ru1d resi• 
dential development. 

The responses of 1muinelife lO reduced light in1cnsitics 
in turbid coasrnl wa1crs are ,·ariable. 1.Jnder natural 
processes Qf erosion, sill load is trapped by mangrove 
roots in estuarine waters. and then bound b) the rhi-
1,omes of seagrass. as they approach the conil reefs. 
During massh e sediment loads. these natural sedi­
ment fi llers break down. Por fi ller feeders such ,1s 
coral polyps. ~uffocation leads lO dearh as particle 
removal through tentacular movement is greatly re­
strained under high ,ih load. For seagrass, a reduc­
tion in light regimes leads to their demise. and re­
duced productivity of planrs rhJt can nom1ally dc,11 
with rclmlvely higher concen1rntions o l sill :ind high 
nutrielll regimes of coastal waters. Thus. there is a 
loss both ofbiodivermy and produc1i,i1y ofbcnthic 
macro0or-d. The high amounr of nuuierus associated 

• 
sometimes with high ;cdrmcnt lo:1d, ,u,tams high 
production. Thus. alga l bloo,ns very r>fle11 are inirj­
ated in coastal areas. ,pccifically in bay, and ,hel­
iered wa1er bodies. 

Many of the anthropogenic factors that result in 
siltation and scdimenllltion arc unavoidable and are 
carried out for essentia l purposes. However. there 
should be ,1rong efforts made to reduce the impacts 
of these anthropogcmc uctivities that increase soil 
loss and erosion. The measures rhot can be adopted 
to minimi~c sedi me111 loads imo coastal waters are 
simple and 1101 unduly expensive. Greater effons to 
c losely moni1or mining :md agricullural activities and 
10 enforce regulations are needed. Wirh ropulation 
growth and indu,1riali~:ition. there will inevitably be 
incr~ased pressure 10 provide cleared land for wide 
ranges or cons1ruction and mfras1ruc1ure develop­
ment in suppon of industries, as wtll as ror agricul­
ture 10 increase food production. These are ch:arly 
political decisions but must be.made with minimal 
negative consequences to the natural resources hased 
on land and in the sea. 

7 .6 SOLID WASTE 

Solid waste i~ generated by do1ues1ie and indus1rial 
ac1h i1ies. The national TDA reports do not give data 
on solid waste production coming from indus1.ries. 
Table 16 compares cs1ima1c, of reponed ~olid waste 
generated by domestic activities aud those es1irnoted 
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 esiirua1es. Koe and A,iz (1995: 
15-16) give estimates of daily per capilll generation 
of solid waste to range from 0.4 kg in t11donc,,b tn 
2.0 kg in Singapore. the amount inueasing with the 
level of income (Table 17). Using 1hc proportion of 
solid waste disposal at authorised sites in 1989, the 
amount d,sposed in non-authorised locati◊ns includ­
ing rivers and coastal waters would be at least 68 
per cent of domest ic solid waste production for the 
entire reg1on. 

When solid waste reaches aquatic system., ii reduce, 
the :iesthetic value o r hcach and underwater seen-
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Table 16. SoHd Waste from Domestic Sources in Selected South China Sea. Countries and Sub­
regional Areas 

Solid waste - - - Percent disposaJ at 
Country• production Reported volume authorised disposal sites 

c103 ttyrl ('000 t/vr) (1989)1 

Cambodia 435 560 n..d. 
China 13.073 n.d. n.d. 
Indonesia 23,042 22,899 60 
MaJaysia 2.264 1,924 65 
Pbilinnines 5, 176 1,330 70 
ThaHand 6.134 482 40 
Viet Nam 16,452 n.d. n.d. 
Total 66,576 -- --

•coastal areas as defined in TOA repon (Talaue-McManus, 1999). 
' Estimated on the basis of 0.6 kg of sold waste per person per day. 
Source: Koe and A2.i,c(J995). 

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

Country Paper Glass 
Indonesia 2 1 
Malaysia 25 3 
Philippines IO 2 
Singapore 28 4 

Thailand ]9 6 

Source: Koe and A,ciz ( I 995). 

ery for coastal tourism. Although lhe largest propor­
tion of solid waste from domestic sources comprises 
organics (putrescible), decomposition rates of solid 
waste are low. A significant proportion of the mate­
rial. such as plastics. metals and glass, is not readily 
biodegradable. Solid waste collection aod appropri• 
are disposal pose a major problem in cities and densely 
populated coastal and riverine areas. Lm1dfills, when 
not properly mai.otained. c,m produce toxic leachates 
that can seep into groundwater. or aggregate haz-

1Vletals Plastics Oroanics Others 
4 

6 

3 

.5 
4 

. 

3 87 ~ ., 
8 5-6 2 
9 70 6 
12 44 7 
10 55 6 

an:lous materials tbat can impair public safely. In 
Metro Manila, some landfills h,)ve become 
methanogenic (hence the name Smoky Mountain for 
a landfill located fa a suburb of Metro Manila in 
Navotas) causing severe rcspiJatory i 11 nesses among 
residents in surrounding areas. 



7.7 OIL AND OTHER 
HYDROCARBONS 

There is scam information on land-based·soorces of 
oil released into the marine environment from the 
national TOA reports. China imd Malaysia gave 187 
r/yr and 0.52 t/yr of oil released from industrhtlsources 
into the marine environment, rcspcclively. while Viet 
Nam reported 2, 132 r/yr of oil released from domes­
tic sources (Ta laue-McManus 1999)6 • The value~ 
given for China and Malaysia are far too low 10 be 
credible and probably ,ellect land-based oil-spills. 
Most oil entering the marine envu:onment comes from 
urban mnoff and dispo,-al of used oi l into drains. Ta­
ble 18 gives world-wide estimates (GESAMP, 1993) 
for tl1e ocean. The figures show far higher values 
for municipal and industrial sources and account for 

50 per cent of the io~al -«mount of oil rel.cas~ into 
the mrui ne environmenl g.lobally. 

The cemribution of various land-base{! sources of oi I 
released into lhe mari ne environmeol depeods on 
faccors such as populaLion deusity, level of industri• 
alisalion, vehicular population. procluclion of energy 
gencrat.cd by oil-fired plants of littoral countries. 
Among the East Asian Sea countries. for the period 
1993 10 2005. the demand for oil is predicted to in­
crease nl between 4.8 and 6.5 per cem average an­
nually and by 3.6 per cent for tbe Asia~Pacific re­
gion as a whole (Table 19). AcLual growch rares for 
the years '2000 and 2005 would be lower than esti­
mated value-s due 10 Lhe tinancial crisis chac has badly 
affected countries in the East Asian region. 

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

Source Inputs ('000 t/yr) Percent Contribution(%) 

Munfoipal and industrial sources 1,175 50 
Marine transportation 564 24 
Atmosphere 305 l3 
Natural sow·ces 258 11 
Offshore production 47 2 

Source: GESAMP ( 1993}. 

Table 19. Oil Demand by Selected Countries in the East Asfo Region (in IO' barrels/day) 

Country 1993 

China 2,743 
Indonesia 756 
Malaysia 290 
TI1ailand 517 
Philippines 253 
SoulhKorca 1,552 
Asia-Pacific 14,197 

Source: GEl"/UNDP/J.MO ( 1997). 
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2000 2005 Av. annual growth 
1993-2005 (%) 

4,03 l 5,001 5.l 
1. ,170 1_,556 6.2 
414 522 5.0 
839 l ,096 6.5 
367 466 5.2 

2,217 2.740 4.8 
18,469 21,630 3.6 

l 



GESAMP (1993) summarises theeffec1s of oi l on a 
number of marine organ isms. High concemra1ions 
of oil in cri1ical areas. includu1,g spawnin,g and re­
cru11mcntgrounds, have an impact on the vi:1bility of 
pop11la1ions including reducing the number of poten-
1ially reproducing aclul1s. Mangroves foundj11 shel­
tered water$ when affected by oi I spi lls become very 

susceptible to stress. They are inevitably bad ly de­
graded in areas c lose 10 ucban area~ and around sea­
ports. They suffer from clogging of their aerial roots 
or pneuma1ophores. As a consequence, tbey become 
partially or fuJl y defoliated. and may rake as long as 
20 years to recover. 

ln ll1e case of corals. species accommoda1c oil con-
1amination al ong a gradient o f tolerance and the as­
sociated bio1a of coral reefs is i111pac1ed adversely. 

espL>cially the young life srnges of crus1aceans and 
echinodenns. The water-soluble frac1ions of oi l are 
the most lethal componems. Tainting of food species 
has yet to be established. It b evjdem that oil inter­

feres with lipicl metabolism but the components of oil 
resfduats and rhe substances that bind on organisms 

!ll'e unknown, much Jess their potential impacrs on 
man. WbilehcaJll1y reefs will recover with time, ii is 
found iliat muhiple s1ressors, both natural and hu­
man induced, can have a cumulative effect on reef 
ecosystem~. Human-damaged reefs appe;,r to be 
more vul nerable t(> some types of nawral dislllrbances 

and take longer to recover (Brown, 1997 quoted in 
Bryam er al. 1998: 15). 

7.8 ATMOSPHERIC SOURCE~ • 

Emis~ions Crom power generation, inLlwttries and 
.1ransporti!tion contribute greatly to I he relt"ase o f air­
borne pollution; a significnnt proportion of it will cn­
ler 1he marine cnvirolllJlem. A lllltjor comributor is 
the power sector. Fuel ascd for power generation 
includes fuel and diesel oil. coal and natu,al gas. Oil 
and coal are 1hc most common fuels used in East 
Asian Seas coum,·ics. The most pollutive of a llfuels 
is coal in increasing i.ntensi1y as its q_uality decreases. 
Most countries opt to use low-grade coal to produce 
cheaper energy, but the environmental impacts and 
effects on human health are lllOr(> sevet'e. Table 20 

gives Lhe a01ounr of oil and coal consumed. number 
of motor vehicles, and areas nffocred by forest fttes 
fol' several East Asian cotmLrieS. 

ln urban areas, transportation is responsible For the 
release of most ai r pnllut.ants. The number of-vehi­
cles will most likely increase to meet the U";JnSpona­

trou demands of a growfag I)()pulation. Consideriug 
only South China Sea-re lated sub,cegions, l J1ailand 

has the most number of vehicJes, followed by Tndo­
nesia. Malaysia and LhePhilippines (Table 20). China 
ru1d Viet Nam. wilh their increasing involvement in 

free trade, are likely 10 experience fast growth of 
the motor vehical.ar popularion. l n Jakarta. transpor­
tation accounts for l 00% of lead, 42% of suspended 
paniculate matter. !!9% of hydwcarbons. 64% of ni­
trous oxides ru1d I 00% of carbon monoxide. Th1; pro-

Table 20. Atmospheric Pollution Sources in Selected East Asian Countries 

Oil Coal No. of vehicles Forest fit·e 
Country consumption consumption (thousands) damaged area 

(103 t/v) (103 t/y) {ha) 
C hina 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 
!vfalaysia n.d. 1Ld. 2,725 n.d. 
Philippi nes I 0.2Sxl06 l l 3.05xl 06 2,062 2,851 ha (1997) 

barrels barrels 
Thailand - .. 11,050 --

Sourc·e: National TDA report~ /T.1l,w-McManu$, 1999). 



Table 21. Composition of Precipitation in Indonesia and Thailand 

Rainfall Area (km2) S04 H+ NR4 
(mm) . (t/y) (moles/vr) 

Riau-Batam 1,719 94,561 185,729 307,022 172,49:, 
Bangka-Be litung 
and South Sumatra 1,868 103,688 132,322 3 13,350 141,605 
West Java 858 46.890 155,195 139,489 6,486 
East Java 941 47,92) 251,294 165,861 25.096 
S. Kalimantan 1,644 37,660 )96,096 313,823 41,256 
W. Kal imantan 2,550 146,760 278,103 437,593 91,303 
Indonesia 1, 198,739 1,677.138 478,239 
Central 1,304 64,044 67.802 42,919 4,927 
Eastern 2,142 36,502 ?86,68] 146,781 21,740 
Thailand . . 354,483 l 89,700 26,667 

S011rce: National mA reports of lndonesia_;!nd Thailand (Talauc-McManus, 1999). 

fi le may not be very different for other cities in East 
Asian countries. 

Sulphur and nitrous oxldes haw s-erious impacts on 
the human respiratory system. When bydraccd by 
precipitation , these ions fom1 acid rain. a phenom­
enon that has been shown 10 considerably alter 
aquatic and terrestrial systems in the Nori.hem Hemi­
sphere. The long-range transpon of atmospheric 
pollutants is of transboundary and global concern. 
Indonesian coastal provinces interacting with the 
South China /lea are rain.;cl on with l .2 million r/yr of 
sulphate. 1n Thailand, about 3.50.000 tqnncs of sul­
phate goes back lo the watershed annually (Table 
21 ). Globally, it is estimated thaL 13 per celll of the: 
atmospheric pollution enters the ,narineenvi ronment 
(Table 21). 

One other major source of airborne pollution that 
enters the marine environmenLare fore-st fires that 
are deliberately or inadvertently set off hy human 
activities ro clear land for agriculture. lt i1ppears thn1 
individual or slash and bum cultivators are 001 the 
main culprits. Large commercial enterprises clear­
ing land for planuuions are responsible for the worst 
fires in Indonesian Kalimaman and southern Sumatra 

in 1997 that lasted several momhs. The afr pollution 
levels were much higher than previous episodes of 
forest fires and, in this case. destroyed ~n estimated 
20.000 sq. km of forested land. Clearing land by fire 
is unde.rtaken during the dry season and during El 
Nino episodes concl ilions are favourable for uncon­
trollable spread of fi res over large areas (sec WWF­
EEPSEA, 1999). Unforrunately, there are no esti­
mates of the amount of p<>llution that are deposited 
onto the sea and no evaluation has been made of 
their impact.son lhemm"ine enviromnem. In June 1995. 
an A.SEAN Cooperation Pla n on Transboundary 
-PoU u1ion was adopted two }'ears before the fires 
(Atkinson 1999). 

7.9COASTAL TOURISM 

Tourism irt the East Asian Seas region has been ex­
panding very quickly. To I 99 l. ll!C region attrac1ed 
about 51 million inLematiouaJ tourists. Touris( arriv­
als in East Asia and the Pacific has been growing at 
a l 5 per cent average annual rate between 1950 and 
1991, the highest among world regions. ln terms o r 
foreign currency earnings from tourism. I long Kong, 
Singapore, Thai laud, Australi3. China and Indonesia 
are among the top 25 earners in the world (Sharifah. 
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Table 22. Domestic and Foreign 'fourisls (in thousands) • ,., 

FromSCS 
Countr-y Domestic countt,ies 

Tourists (% of foreign 
tourists) 

Cambodia, 1995 11.a. n.a. 
China (southern 34,062 4,786 
Provinces) 1996 (81%) 
Indonesia n.a. 2,628 
(National), 1996 (52%) 
Malaysia (SCS 1,194 
Coast) (1993) 

Philippines (SCS 253 516 
coast) 1993 (33%) 
Thailand ( coast 70,096 4,741 
and Chao Phraya (39%) 
basin) 1997 

Source: National TOA reports (Talaue-McManus, 1999). 

I 995). Table 22 prov ides est.imates of tourjst arrivals 
for Lbe SCS coumrjes and coastal prlwinces. Figures 
given for domestic. Soulh China Sea cour1trics and 
11011-SCS countries are for the varying years froin 
1993 10 1_997. The H)taJ number of foreign tourisrs is 
of the order of rens of millions per year. Domestic 
tourist numbers are very high especially for the.5outh­
cm China and ·111ailand sub-regions amounling to 34 
mi'I . and 70 mil., respeclivcly. 

Coastal tourisrn areas of I.be East Asian region is 
dependent on scenic coastlines. clean beaches and 
coral reefs as well as undisn,rbed mangroves, coast;, 1 
foresrs, and island,;. Marine nature rt;;;erves are gain­
ing popularity among foreign tourists. However. 
coastal 1ourism con1ributes signilicao(ly to mari ne 
pollurion and caused degradation of corals. man­
groves. beaches and seagrass, Wastes generated by 
tourist facilities hL,ilt on prime beach areas are 1radi­
ti.ona1Jy taken as necessary c,,jls lhat countries mus1 

From non-SCS Foreion .. Total 
-countries tourists 

(% of foreign Total 
tourists) 

n .a. n.a. 110 
1,106 5,892 39,954 

(]9%) 

2,406 5,035 At least 
(48%) 5,034 

637 

1,058 1,574 1,827 
(67%) 

7,387 12,129 82,225 
(61%) 

accept i 11 generating tourism-based revenue~. IT un­
controlled. coastal tourism development can lead to 
soil aoi:lbeach erosion, waterqualily degradation. and 
water pollution arising from generation of solid waste 
and Sewage from IOurist facilities. It is well k.nown 
that a number of beach resorts including Pa11aya. 
Thafland, have become polluted and coastal euviron­
mcnt degraded ,md have lost tlic attraction as prime 
touristdestinat.ions as a result. There should be proper 
planning of the resorts in the region and to ensure 
that proper waste collection. lfeatmem aad disposal 
arc c,irried out. C,u·e shou ld also be exercised in 
avoiding shore erosion through proper design and 
co11srmc1ion of the facilities, roads and other i nfra­
stmcturc (see Wong, [998). 
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b'igtu'e 8. Pollution Hot Spots ldenlificd in the East Asian Seas Counti're;;. 
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8. Hot Spots, High-Risk 
and Sensitive Areas 

Coumrfos participating ln the Trnnsboundary Diag­
ncistic A11alysi~ for the South Cttina Sea tach idenli­
fied hot spots and high-nsk area.s {Figltre 8). Such 
areas arc :issociatcd with major cities that are heav­
ily illdusuiali.sed and in enclosed or resuic1ed waters 
such as in rivcrmoutl1s oresmaries and in bays. These 
pollution ho1 spots a re areas where the pollution load 
is hig_h and poses the serious impacts on mari11c and 
coastal ecosystems and tl1rca1 to public health. Sen­
sitive areas are locations I.hat arc subjected to high 
levels of pollution loads, have limited assi mi lative 
capacity. nlld have high biodiversity Md key ecologi­
cal support function. llig:h-risk area.s are sensitive 
locations that may _be easily damaged or threatened 
by pollution or intensive human activities. They lhus 
represent pt'ioriLy areas for monitoring and miliga­
tion measures. 

A toial of35 pollution hot spots and 26 sensitive.and 

high-risk ru·eas in the countries and sub-regions were 
identified (Figure 8). A good number of the~e hot 
spots is loc,ucd in inland l0<;ations and were included 
because they are in watersheds draining into I.he sea. 
Tn northern Austra.lia where low population densities 
and economic activities coupled with well-established 
legal and iustilULional at rangcments help l0 keep a 
relatively pollution-free marine and coastal environ­
ment. However, the abundant marine resources and 
pristine natural environment of the coast in the north­
ern portion of Australia under consideration do mean 
that they can be regarded as sensiti ve areas should 
anthropogenic activi1ies increase. Narural hazards 
such as tropicalstom1s and flood ing o flow-lyingin­
habi1.ed areas can pose a threat, albeitshon-lived. to 
rhe mari ne environment. 

In Cambodia, the two hot spots are Plmom Penh City 
and Sihanouk Ville. The former is more s ignificant 
as the city has a population of over one mill ion. col­
lection of solid waste is poor. and there is barely ,111y 
ueatment for scw~ge. Construction of industrial pl ams 
act'OSS the city Md vlcinity is uncootrolled and rherc 

is Little done to minimise the disposal of wastewater 
and solid waste. Wa,aewater i~ discharged directly 
into the Ba~sac River and the Tonie Sap. Sihanouk 

- Ville poses a far smaller threat as the population size 
is Still low bu1 pollution of lhe coastal wmc,·s is al­
ready 00 ~1c rise. especially when new industrial plants 
withompollution control facilities are set upin and 
around the c ity. 

China identiflcd five hot spot~ all wonhy of serious 
attention. They are the Han River (Shamou ·city), 
Pearl River (Hong Kong-, Shenzhen, Dongguan. 
Gu.u1g"LhOu, Zb\lhai, and Macau}. Zbanjiang Bay 
(Zhanjiangc.ily), and Behaiand Haikou coastal wa­
ters. Other rivers not in I.he southern provinces are 
no better ancl cao eq ually be regarded as hot spots. 
Water pollution 1.evels for all of 1he$e heavily popu­
lated locations are already high and rbcre is serious 
silting in tlie rivers on which major c ities are located 
or where lhere are adjoining large seaports in opera­
tion in the vicinity. Southern China·~ coastal waters 
are also rich in biodiversity and there is a number of 
endangered species under threat from Jand-ba,~ed 
pollution. A total of 15 sensitive areas in southern 
China were also identified . 

For lndonesia, the national reports indic:lted ,t total 
of ten hot spots. Five.of these are directly associated 
with rive1:s: Dumai, Siburik., Lahat, Japar, and Kali 
Mas. where pollution levels in lhc water are already 
high. Pulau Nipah (Batam ls)and), Tanjung Pandan 
(Belitung), Palembang Rarbour, Jakarrn.Bay. Strait 
of Madura, Pu lau Laut. and Pontianak a.re areas of 
sea pollution and degradation of t.he.marineeuviron­
mem. The most serious Indonesian example of large­
scale pollution is Jakarta Bay where ll1e inshore 
demersal fishing indusuy disappeared and the coral 
reefs arc completely destroyed. Several river sys­
tems draill into Jakarta Bay and 1l1e~ now through 
heavily populated aud industTialisedarcas. Poll ution 
levels arc exces$iVc.ly high and pose serious health 
threat to humans, The nutrieut .concentrations in the 
Bay arc extremely high. This leads to increased pri­
mary producti vity of the su,face waters as meas­
ured in terms of chlorophyll-a conce,mation_s. 
l'hytophmkton bioma.~s distribution underwent si~'llifi-



cant shifts; plankton blooms are now spreading fur-
1hcr offshore. In 1988. bloom.s spread five km off­
sltorc from Tanjung Priok. the main seaport in Ja­
karta. By (990, 1hcy had spread 12 km offshore. 
OtJ1er large coas1aJ c ities with heavily pollution riv­
ers 1hat drain through 1he urban area.,; are also iden­
tified as hot spots iu the country. These river banks 
are pfcen inhabited by slum dwelll\rs that consider 
the wa1er courses as open sewers tmd garbage is 
throw□ freely in10 them. 

Korea wem through a long period of rapid industrial 
developmcm from the l960s and i$ regarded as one 
of four Asian tigers thai experienced fas1 economic 
growth. There are six c ities in the country exceeding 
a population of one mill ion: Seoul ()0.0 mil.). Pusan 
(3.8 mil.), Inchon (2.8 mil). Taegu (2.6 mil.), Taejon 
(1.5 mil .), Kwangju (1.4 mil.) and Syt1gnam (1.0 
mil.).7 There is only large coastal city, Pusan , rhe 
second largest c ity fo the coun try, located on the 
soulheas1 coast. The large Han River runs through 
the environs of the capirnl city, Seoul. Unti I the s1ar1 
oflbe I 990s decade, lit Ile attention was paid to ertvi­
roomcntaJ prorectlon and the city. rhe Ran River and 
coastal waters.suffered from severe p0Uutio11 from 
irtdustry and untreated wastewater. 

A serious wa1er poJJutioo incident in the inland city of 
Taegu. Korea's third larges1 city located in a heavily 
industrial region, serves ro illuscrare 1hc situatioJ1 ill 
1hecountry (Hattori, 1995). Tbe de1eriora1ion of the 
river W3ter had been identified since the latter half 
of 1he 1970s. The incident involved the release of 
phenol imo the Nagdong River from a mitjor indus­
trial plant. The com:unina1ed wacer was theo drawn 
into the city's water supply pipe system. The inci­
dent dep,-ivcrJ 80 per ccn1 of the c ity's 2.1 million 
inhabi1ants of drinking water for several days. The 
finn causing U1e pollution paid out a total of2.14 bil ­
lion Won to I 0,500 individuals and households as well 
as 3.0 bi llion Won 10 l,400 corporations and organi­
sations (see Korea case study). 

7 R~ceat ( 1999) figur'es (rom GJobaJ Population Proj<:tt. website-. 
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PhlJjppines' follr poll ution h0Lspots are areasconsid­
ered as regional growth centres and where there have 
been incidents of red 1ides. These are: (I) Manila 

-Bay,md the Calabar,;on area, (2) 1he Zam bales area 
,v.here theSubic Bay Freepon is locmed, 0) Mindoro 
Strait where Batangas Bay and Pueno Galera Bay 
imeract. and (4) tbe Li ngayen Gulf rbat receives pol­
lutants from mining aclivi1ics in the Agno and Veiitas 
river basins. In Manila Bay, n111rientlevels during the 
wet and dry seasons are reported by Valesquez and 
Hac i1110 ( J 995). Elsewhere in the Phi lippine,:;, major 
port citie,~ such as Cebu, Tac.loban. Davao, wi1h large 
populations are ccnainly10 be marine environmental 
hotspots. 

Manila Bay is the equivalent of Jakart,1 l3ay jn tenns 
of the si,rious degradation of its marine and coastal 
environmem. The bay receives was1ews1j:r from 
Metro Manila and about 17.000 sq km of watershed 
drained b;y 26 sfaeablc rivers. Metro Mani la alone is 
host 10 about I 3 per cem of 1hecountry·s popu lation 
and more than half of the country's manufacroring 
es~1blish111ems generating v~l'Y large quantities 9f 
wastewater and solid waste. Toxic algal blooms in 
Manila Bay occur during the onset o r the rainy sea­
son in May rutd June when large quamities of runoff 
con1aining nulricnts and microorganisms are dis­
cbarged into the bay. There are also large amounLS 
of litter, nigh concentrations of faecal colifom1s and 
a high incidence of mass fish kills. 111c last may be 
relaicd to toxic chemica l discharge, overload of 
chemicals and :foeds in aquacu lmrc ponds, oil/chem i­
cal spillage, and sewage pollution. 

Singapore does not have ho1 spo1s, as the waters 
around Singapore are virtually free from pollucion 
generated by domestic anti industrial sources. There 
is also favourable water movemems in the southern 
waiers. where the city core and harbour are located, 
to carry pollut,mL~ away from the i~land coumry. This 
is due LO the availabili ty of a comprehensive 
wastewa1cr collection system and modem sewage 
creatmelll plants so that a ll sewage is !reared. Con­
servation of waler for huuwn consumprioo and olher 
uses is at a prem;um and grea1 effon is expended to 
ensure tha1 Willer rcs0t1rces are protected. However. 



massive land rcclammion activities sustaineu over 
nearly four decades have almos1 completely modi• 
lied the coasial environmcn1 ,md the couniry's major 
concern is silting of the seabed. 
Singapore is the world's largest shipping po11. In l998, 
there were 141,000 ve,~sel arrivals and a lhroughput 
of3 l2 mil. tonnes of cargo a l U1e port. The country 
is also the world's third largest oil refining centre for 
petroleum (.tnd petrochemicals). II is also a major 
trader of liquid cargo and has a large shipbuilding 
and repairing industry. Apart from the need to mnin­
trun high aleru,css to see 10 safe-navigation within its 
pon waters and the very heavily tr:1fficl-"ed Singa­
[>0re Srrail, it is necessary 10 comm! the safe opera­
tion of the processing and handling of hazardous 
materials from the large number of indusuial plallls. 
The potential for damage lO Lhe marine environment 
and the counuy·s economy is high and. in this re­
gard . Singapore can regard all its wrners as being a 
high risk and sensitive area. The Johor Strait. shared 
wi1h the Malaysian Stare of Joh or. is a relatively ,~tag• 
nant and shallow waterway and is used for naviga­
tion for an increasing number of ships that Ci\11 on 
por1s Oil both sides of the strait. There are plans on 
the part of Singapore m discharge treated wast.cwater 
away Crom the strai t into the more open ~oulh~ro 
waters to red uce pollution levels in the Johor Strait. 

Thailand has included the watershed of the Chao 
Ph ray a and other major ri vcr systems that drain into 
the Gulf of Thai land as pan of the nationa l sub"re­
gion for smdy. Tho National TDA report considers 
as under threat six freshwater systems - the lower 
Chao Phraya. Pasak. R ivct. Pctchburi Rive r, 
Bangpakong River, Rayong.River and Songkhla L.1-
goon. l11c estuaries and marine areas around the river 
mombs of these rivers arc subjected 10 pollution es­
rccialJy during May-July when the runoff is small . 
Although. a1 the slart of the rainy Southwest monsoon 
in Jane the heavy rainfall tan flush ou1 pollutants and 
for a time raise the level of water pollution. t.ow 
oxygen. h.igh BOD and high col ifontl counts result 
from the discharge of both domestic and industrial 
organic wastes.Trace ,md/or heavy metals have been 
found in high conccntra1ion in some ri vers . 
Eutrophica1ion is cvidenl everywhere in the upper 

Gulf of Thailand. llsp<l.cially during the higbt'iver nin­
off period: Eutrophicalion resulting ,n algal blooms is 
also found near other river mou1hs such as Bru1 Don 

_ Bay ruid off Songkla Lagoon because of nuuicm in­
puts from U1e land. 

Most of 1he oearshorc areas of Thailand are consid­
ered scnsilive because lhey are spawning gronnds 
for several marine and brackish-water species. Tht;rC 

arc also importamsnrnll-s<:.ale local subsis1encetish­
eries and numerous aquaculrure farms in the Gulf 
area. M'a·ny of the areas or the Gulf are also prime 
tourist spots thai generate large revenues for local 
comruunitie.s. The Thailand national TOA repon iden-
1ified the head of thelnner Gulf of Thailand, U1cBan 
Don Bay, I he mar.ine area arou nd Rayong on the 
cas1ern seaboard and SongkJ1la Lagoon as being hot 
spots. 

The Viet Nru11 national TDA report identified four 
marine pollution hOI spots and rwo sensitiveand high­
risk ,uarioe areas. Ha Long Bay is badly polluted by 
the silt and pollutants <!ischarged by 1he Red River 

and other wa1.er courses. Open pit coal mining, oil 
depots and port operations li;uther add 10 the level of 
pollution. Three other ho1 spots - Hai Phong, Da 
Nang, and Yung Tau-Ganb Rai - i LTe associated 
with river discharge and seaport aet.i"ities and high 
levels of various pollution indicators. The two high­
risk and sensitive areas are 1he deltas of the Red 
Ri ver and the Mekong where there are rich marine 
and coastal resources. Also idcmific.d are four river 
systems 1ha1 are severely polluted by nutrient,;. 
sedin1ents and heavy rueats. Since opening up the 
counny's eco;1omy to foreign investmen1s and adopt­
ing an open market sysrem at the star1 of 1.he 1980s, 
Lhere has been imensification of all (acets of eco­
nomic ac1 ivitiC$ with con;mc11sura1e high rates of 
economic growth. Unless efforts are made early 10 

comrol land cleanmce, changes in landuse, industrial, 
commercial. and infrastructure development, pon. and 
shi1ipi11gopera1ions. poUution in these areas and oth­
ers will increase. 
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9. Policies, Law and 
Remedial Measures 

The ten countries reviewed in Lhis report range widely 
in 1em1s of level of social and demographic back­
ground. economic and H:chnologicaJ developmenL 
forms of government :md political persuasion, legal 
and insci1utional fra,nework. ancl capacity to deal with 
laud-based poll ution. However. all arc clearl y aware 
of the urgcm need to manage land-based poll u1fon in 
order to safeguard narural resources and prevent 
environmental degradation as well as rninirn.ise risk 
10 human health and loss ,if economic oppon uoit ies. 
Countries/nai ional sub-regions such as southern 
China, Indonesia. Viet Nam. and !he Philippines wid1 
densely populated coastal areas and intensiyely used 
marine re.5ources clearly suffer from greater pres­
sure on coastal and marine resources and encounter 
considerable difficulties in managing land-based and 
other fom1s of marine pol lutiou. Likewise, heavily 
industrialised areas, usually associated wi1h large 
urban settlemcn1s. are faced with greater challenges 

to manage rbeir mari ne environmem on a su~tain­
able basis. The challenge is heigh1ened in sensitive 
areas wbere there are valuable namra l resou rces, 
endangered animal and p lant ;pecics, and valuable 
coastal assers including wurist resort facilities that 
are dependent on c lean beaches and water, unspoilt 
scenery, and undamaged natura l habitats. 

From the national TOA reports, ii is clearrha1 world 
environmental bodit.s including UNEP have applied 
much imperus to encourage countries to give higher 
priority to protect coastal and n1a.rine resources. The 
obligation to protect the marine environment is im­
plicit in lhc UN Law of the Sea Convention and mosc 
countries in che region are signatories ro the imcma­
Lional conven1jo11. Clear policies. targe1s and plans 
have been spell out in submissions made by govern­
ments to the UN Conference on Environment and 
Development (UNCED) and have been translated 
into nacional action plans as are the case.s or S inga­
pore. Indonesia and others among the East Asian 
,otmtries u11cler review. The efforts of regional or­
ganisations such as UN"EP, ESCAP, IMO and 1IJCN 
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10 help raise awareness, prom me researcM i 1nplc­
mem imernaLional environmental convemions, bui ld 
capacity 10 fornmlate, design and implement maa­

_age01en1 programmes have also helped 10 pu1 envi­
ronmental conservation on a higher priority. Sustain­
able environment, collservation ofbiodiversi1y, and 
protected namral habica1s have become a maner of 
national pride as much as es_s~ntial conditions for 
economic and social development. 

There are oflen d ifficult policy decisions relating to 
reconciling conflicting objcc1i ves among environmen­
tal conservalion, economic developll\enl, and social 
values associated wi th Lrndi1ional uscrn. The national 
IDA reports have not highLighted rbis pariicular as­
pect sufficiently. but the case of 1be Taegu water 
pollution in Korea illus1rates the dilem ma confront­
ing decision makers on how much priority sh.oulcl be 
given toenvironmenrnl protecrionaga,nst the opera-
1ioo of industrial pliints co111rolled by powerful 
l'haebols that generate. much needed revenues and 
employmem. The outcome of the Taegu case was in 
favour of giving greater attention 10 e1wironmen1al 
proteclioo. '!'here continues to be many other cases 
of discharge of umreate<l sewage, large amounts of 
nutrients and iox.ic substances i.1110 nver~ and coastal 
waters in the region. Unconu-ollcd and unplanned 
industrial, cartunerc ial ancl residential development 
without due consideration given 10 adequate provi­
sion for potable water, management o f solid waste, 
and collc.cLion and treatment of wastewater continue 
to plague urban manager~. 

The case s tudies given of l.ltt: Ea~t Asian countries 
have shown the urgent need to adopt a. set of inte­
grated environn1cntal policies rather thao treat land, 
water and arrnospheric poll ution as distinct areas of 
management. ihere is a cleru- need 10 in1egra1c also 
land and marine environmental management and 10 
give grea1er atte111fon towards the IHtter. Colllmies 
such ~s Cantbodia, Korea, Singapore, and Viel Nam 
that have established a ministry of envi ronmen1 is 
clearly be1ter able 10 foanu late comprehensivcenvi ­
ronmemal programmes that can deal with land-base<J 
sources of roUution of ll1~ marine enviroomem. As 
against rJtis. countries char have fragmented environ-

T 
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mental ccsronsibilities under many agencies are likely 
to encounter great difficulties in conrroll ing land­
based pollu tion. lt 1s im portant to note that. whether 
or not there is an environment ministT)', it is ne_cos0 

sary to empower key environmental agencies with 
strong mandates and endow them with adequate fi­
nancial. human and technical resources for effec­
tive management. ··rhe Singapore case is notewor­
thy in this regard, while Malaysia, Korea and O1ina 
have, in rec.em decades, s ignificantly raised the pri­
ority given to environmental managemen1 and given 
due. emphasis on Water pollurion control. 

Integration ofenvironmcmal managcmcni a lso sug­
gests that watershed management for river basins 
is very much an essential part of coastal managc­
n1cn1. DcstabiliS,ttion of upland areas through land 
clcarnnce. deforcst.1tion. soil erosion and silting of 
river courses lead to degradation of the coastal and 
marine environment. Discharge of mine tailings. LUJ­

treated wastewater, nutrienL< and tox ic chemicals 
imo rivers will pose serious threats further down­
stream and in the receiving coastal waters. 

The fiuancjaJ crisis from mid-1997 lhat devasca1ed 
1he economies of ,nost East Asian coumries has high­
lighted ll1e problem of poverty and serious lack o f 
resou1·ces . Most countries including Tndoncsia. Lhe 
Philippines and Thai land have yet co recover from 
it. Mose countries have still to alloca1e scarce re­
sources to other dian environmental tasks. Coastal 
areas arc commonly characterised by low economic 
and soc ia l development, lack of infrastrucmre, poor 
sani1ation and a high incidence of di~cast:s. Over­
exploitation of natural resources. unrestricted clear­
ance of foresLs and mangrove areas for coltivation 
are the consequences of low income levels of the 
community. These p,·oblcms are augmented by 
higher than national ~vcrage population increase 
mainly through migration from inland areas. The 
economic downturn has deprived city manager~ of 
e,;seutial funds to pay for Lhe operation and main1e-­
nance of water supply, sewerage. and wastewate r 
treatmenl facilities. TL has :Llso resulted in the cur­
tailment of much needed facilities and infras1r11c-
1ure and set back the programme for comrol ling land-

based and other forms of pollu1ion. Protectiqn,of re­
s<iurces such as com! reefs. mangrove forests and 
upland forests bas i)ccn abandoned or cunai led in 
~ferencJ; to still bea vier exploitation 10 meet domes­
tic and export markets. 

A comprehensive set of legislation and well-endowed 
environmental institutions wmpowcrcd by law are LWO 

pillars on which a coum,-y must s tand ia order to ef­
fectively manage the counu:y's enyironmem. Unfor­
tunately, until countries in the region regain social sta­
bility and economic growth, there is little hope of sig­
nificant impmvcments in marine and coasial c11vi­
ronmcntal management. 

9.1 ENVIRONMENTAL LEGISLATION 

All the c,wntrics covered in this study have one law 
or another dealing with the protection of the marine 
environment. However, from available information. 
there appears robe no specific legislation dealing wit.h 
land-based marine pollution in a ll the countries cov­
ered. The basic approach is to adopt one legislation 
covering environmenta l protection gencr~lly. These 
laws also make provisions for land-based mari11e 
pollution. On lhe whole, there are a variety of l,iws 

dealing wilhenvironmemal proteclion in various sec­
tors that supplemen1 the general environmental leg­
islation. However. t.hereare a few coumries that have 
laws and regulations t.hat deal specifically wilh pollu­
tion or marine environnw111. Such laws also cover 
land-based marine pol Im ion. Some or the countries 
dealt with have also cnt~.red into one internati9nal 
convencioo or the other that has a bearing on rhe 
protection of the marine environm.ent. 

Table 23 gives a lisrof laws adopted by each of the 
countries bearing o n land-based marine pollution. 
Most of 1he infonnation in the table is drawn from 
the National TDA repons and additional infonnation 
ga thered for the country reports in the current smdy. 
It is likely not to be complete or up-to-date. Tc can J:,c 

seen that. generally, there is basic cnvironmemal leg­
islation covering diffe.rem aspec1s of pollution. and it 
also relates to land-based marine pollution. The pro­
visions on mariile-based pollution are 1101 comained 



':C- Table 23. Environmental Legis lation that Deals with [,and-based Pollution in East Asian Countries 

Couufry F.nvlronmei,UlJ LegL~lntton EnvlromnerdnJ RegufaClon Intt1·nsU01u1I 
Co1wentlon 

Austrnlia 0 The-Ozone Protec:.tion Act (as amended ir1 l 992); Variou·s envirmtrnental regulations cxi'$l al both the Federal Tile St.ite ha$ also 
a The Hazardous Wnst,. (Regulation of Export$ nod Import,) Act, and Stale levels &1tered ioLo many 

!989; laternalional 
0 TI¢ Resourte Assessmer1t Com.rt1.iS$ioJ1 Aci..1989; EnvironrncntoJ 
0 Tlte World Heritage Pro)l<1-Ues Conservation Act. 1983: Trea\i<s. 
0 'Ll1eEnvironmen1 Protection (Sta Dumping) Act, 1981: 
Thc:tt :,re va,iouS; legislation al the state level denlillg with the subjecL 
For i11sumce in-New South Wale$, The fol lowil18 legislation exist: 
Clean Wat= Act, 1961; 
♦ Waste Oispoint Act, 1970; 

• Dangerous Oooda Ac~ 1975: 

• Environrt1cnta) Planning and Assessment Act. 1979~ 

• Envir<1rnnentilly Ha7Ar<lous Chfmicil15 At.t, 1985: 

• Marine Pollution Act, 1987; 

• Water Board Act, 1987; 

• Ozone Protection Act. 1989; 
♦ Environmental Offenc.es and Penatties Act. 1989; 
♦ Protection of Envir~mnent. l)drninistration Act, 1991. 
This Jaw. passed in 1991 aUoVJS for ,the reorganization of the St<1lc 
Pollution Conltol Conm-tissioo aod other environment related bodies into ' a sin°1e aG:encv now known as Envlronmenl Protection Conun_ission, 

Cambodia 0 Law On Envirnnmcn.l ProtecliOn Natural Rtsource Man~gtrnenl,. 0 MOE Prnka No, 992 Tht' Suuo ha$ also 
1996 a On lhe Rcgulatio1t of the ndu,trinl Solid~nd C,iquid .Entered into many 

a Decree Law on Forestry Adminiijl!'a.tion. 1988 Waste Management Intanalional 
0 De:cree Law on fjs,hcry AdministratJon and Ma(lagement J 987 0 J'ctrolc:um Regulation. 1991 &witonmental 
0 Land Law a $ub Deer« on Habour Rules for Foreign Ships, 1983 Trenties. 
a Law ofinnd Management of Urbanisation and ConAA1t:ti◊n 1994 The following are at the dri,j). stage; 
The following Laws are al Draft stage a Sub~Dccrce on En.vironrnerltnJ Impacl Assessmetll 
0 Forestry La,w 0 Sub Decree on 11/~tei· Qulllily 
0 Mining Law 0 Sub Decree on Waste l\'.laria_ge.ment T 

0 Pet1·oleurn Exploration alld Oc;;.,e.Jopr.rll:nf 0 Sub Decree on Hazardous Sobstances 
0 Poisons Ac~ Chaptcr234 0 Sub. Decree on Construction Penni(.$ 
0 Fisheries Act, Chapter 111 a Sub Dccret on N~lional Coo:un1tltt- b u Land Use, 
a l>lanning Act, Chapter 232 'Urbanisation and Coostr\1ctlon 
0 Building Cooo·o.l Act, Ch~p. 2.9 
C Prevention of.Pollution of the ' 
0 Se. Act, CHoo. 111 

' 
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Table 23. Contin ued 

Country 

Ctuna 

Tndonesia 

Envlronmenl.lll Legislation 

o The Envirorunental ProlcC!tlon Law (EPi.) 
o l'he"M1trlne.Envlronm.entu1 t>.rotecUon Law or Ule Peopl<!,S 

Re.public or Chin•, 1982" 
o The Law orthe,PRC on tlle Pr(!YtnOon and Treatment or 

w,ter Pollution, 1984. 
o F"resl La~· oH,-opln Republic of China (1984). 
o Mlnctill Resources Law ofpeople's ReP.ubJi c of China (1984). 
o Land Management Law of People's Republic of China (1984). 
a l.,ijw on Waler 811~ Soil Conservation of People's "RepubJic: of 

Chin• ( l991) 

o Act No. 23 of 1997 concernu1g 
The Managerncm..ofthc LtvlngEnvironmenl 
O Act No. 12 of L992 on I.he Plant Cultivation SyJtem 
o Act No. 5. 1990 on lhc 
ConsttValion ofNatural R.e9ourccs And Ecosyslcms 
o Wotcr Re;Q\Jrccs Dovelopment. Act, 1974 
o Ba,aic. Mlnirl3 1\c:l, 1967 
o Basic Agrarian Law Ac~ 1960 
o Basic Pro,1lsio.ns· for Forestry Act. 1947 
O Indonesian Waters Act, 1960 

Envl.J·onmentllf lfeguJat.lon 

• Regultn..ion on Prtvcnling Seswatet Pollulion rrorn 8oats 
ond Ships 

• Regulation oa Manne Environment Protection from Oil 
E.\.l)loralion and Ex:ploiU1tlon 

• 'Regulation on Marine Dumping 
• Regul,atfon on Pteveritiog Environmental Pollution ll-om 

Ship Disrnm\lin.g 
• Regulation Oil Pre\1enting nnd CoiuroJling the PolloLion 

and Dmnagc of Marine EnvirorvncnL from r.,.,nd-ba.i;ed 
polh1l_{lnl.!i 

• Regulation oo Preventing $H1d CQntrolling the Pollutio11 
and Damage of Marine Envlrornnenl from Coan.at 
Construct.ion Activity 

• Regulation on Co-pp.erntivc Exploitation o.t Marine Oil 
with Foreiso Partnen; 

• Regulation on Nature. Rcscrvct1 
• Regulation on the. Protection of R(J)roduction .of Aquatic. 

Resources 
• Regulation on Abroad Boats and Ships 
• ReglJlation on Drinking Water Source Protection 
• Seawater Quality :Sranda(d 
• Waler Control Regulation, 1990 
• Oo•crnmcnt Regulation No. 29. 1986: 1µ1alysi~ of 

Impacts to U1e Environment (AMDAL) 
• Presidential Decree No. 26, 1986: Ratification of /\SEAN 

Agi·tcmc:nt on U1e conservation 0IN,11ure and Nauu"SJ 
R CBOUfCe'!I 

• Ministerial Decree Population nndEn-{fronment No. 2. 
1988: Oui~elh:ies for 8nvironmi:r1rnl Q1t1dity Standards for 
Water, Waste wale:i', Air ttod Sea Water 

• Minirterl~I D«rcc Mines and Bn<r£¥ NO. t8SK. 1988· 
Technical Guidelines on Environ.mcntaJ f.nfommtion and 
Eiwitof1m,ental Impact AnalyslS for General :MiniQ&, Oil and 
Gas Minlng·ond O<othcrmal (Offshore tin rnining) 
• MiniitcriaJ Decrt-e Agriculture No. 41'7, 1988: 
Utihzntton oft.he flshery Resources in the Indonesian 
E.'l(du$1ve. Economic Zone 
• Ministerial Decree foresll)' No. 687. 1989:.Utilization of 

Recreat.lon Forests. T0\1rim Forests. Nt11fottaJ Parks, 

=- -~ ,,. ~-

lntemaUonal 
Coo vent.Ion 

The State has also 
13rrtertd into manv 
Jnternatlonal • 
Environment,1J 
Tl'Ctities. 

Ae\No. 17, 1985; 
Ratificalii'n of 
Principles oflhc 
Archipeliigic 
Concept ond 
United Natio1ts 
Convention 0 11 

Uie Law oftl1e 
Sea ((/NCI.OS) 

~ 



~ Table 23. Continued 

Country Enviromnen(al Legislation Envlronnumta l Reguhlt Ion lnl e rli~ lion:d 
Conve11Uon 

Grand Forest Parks and Marl11e TQnl'isrn Paiits Ac-tNo . .S 
(990 Conseiva.titin ofLivir1g. n:.itur~l Resourtcs and thdr 
Ecosystems 

• Government. Regulation No. 20 l 990 \Vater Pollution 
C.Ontrol 

• Presidential J)ccrcc No. 23 J 990 Establishmcnl of 
Agency fo1· JZ.nvironnicottJI lmpac:t M;1nagtincn1 
(BAPEDAL) 

• Pres1dtat1al Decree No. 32 1990 Management of 
Prolcctcd Areas 

• MJnisterial Decree. PopuJ11tio11 and Eovitorunent. No. J. 
19.91 W11ta Quality Standards for Activities Already in 
Operation . 

• Minls'lerial Decree Population and Environrnent No. I 03, 
L992 Qu~lily Stm1dards or Liquid Waslc (wa,te 
dischaf8es from coastal developrt,enli) 

• 'Government Regu1atio11 N() . .'St 1993 Revision of 
Environnrentol Impact Analysi• (AMDAL) 

• Government Re-gulationNo.19 1994 Dangerous and 

M:a1aynia 0 Environmenlal Quality A"4 1974 (EQA). 0 
Toxic Wast.c Mrurnganeot 

' J,;,wironrncntal Quality (Prescribed Premises) {<;:rude Paint e<elysivc 
a National Forestry Act. 198,1: Oil) Ro_g11lntior1s, 1977; EconolYlif Zone 
0 F'o.restJy r~olalioo!i in Sabnh and $ar1)wak~ 0 Envkonment•l Quality Lieen•111S Regulation,), 1977; Ac~ (1984) 
a National Land Code, l 965. 0 Env,ronmentlll Quality (Premises) RawN11wral Rubb<r) (EEZ Act~ 
0 Land Consesvatfon Act. 1960. Regulol.ioru. 1978; lt mirrors Part V 
0 TI1c Sarawak LBnd o'rdinanc-e., 1948; a Envirortn1cr11u.l Quality (Sewage and b1dusltlal Effiuent.$) qrtl,e United 
0 ll1e .Sabah Land Ordinance 1930 Regulalions, 1979; Nations: 
0 1bCNatlOnal Forcstr)' Aet, 1984; 0 Envu·oruncotal .Impacl Assessment <ElA) Ot'det, 1987; Convt11tion on 
0 11le Street, Drainage and 8uildi1)g Act. 1976 0 Enviroruncmal Quality (Scheduled Wastes) Jlegulatioos. the Lnw of the 

1989; Sea. (LOS) • 0 Environmental Qu•lity (Prescribed 'Piernises) (S<hedu!ed 
Was,es Trcau,1c,1t •~d Pisposal Facilities) Order, I 989; 

0 Environmental Qu•llty (Pie$<'l'ibed Pren,i,cs) (Scbcdulod 
W~'-1.cs 1.'rca:1J'i1cni andDisposal Fadlitjes) Re.gulations 
1989e<c. 

~ 

~ --
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Table 23. Cooliuued 

Coonlry Environmental Legls:latJon 

Philippines 0 PDl l 52, Philippine Euvia·onmtnt.al Code 
0 Republic Act 6969; ·n,c Toxic Substances and Hamdou, 
0 Wastes Conrrol Acl ofl 990 
Q Morine Pollution Decree of 1976 oil spills 
0 Toxic Subslanco nnd Hazardous and Nudeor WaS!es Coritrol Acl of 

l990 
c'J Presideutial Decree 1586 
Environm<nlul Impact Statcmcnl System (I 918) DAO 96-3 7, revised EIA 
Wtitern. 

Slng111>ore Q Eovi,•oruncnuil A<t, 1998 
Q Bnvironmenlal (Public R<0ltl1) A<l, Chaplcr 95 
Q Wnca- PQllution Control and Oralns3e A«, C.•hap. 348 
0 Petroleu,n Ac~ Chapter 229 
0 Hazardous Waste (Control ofExpon. hnpo,t and Transit) Acl Chapter 

122A 
Q Fisheries t\c1. Ch~p. 11 J 
Q Poisons Acl., Chap. 234 
Q Public Utilities nc~ Chap. 261 
Q .Prevent.ion of PoJlution of the Sea AcL. Cbap. 180 

C Mctchanl Shippin$ (Oil Pollution) Ac~ 236 
C Port Of Singapore Autltority 
0 Act, C.liap. 236 Prevention of Pollulion oftlte Sea (Oil) Regulations 

Korea Q The Busic Envkorunem.al Policy Act_: 
Q The: W.a!er Bnvi.ronmenl~esc:rvalion Act; 
0 The Hazardous Chemical Subtumcc Control Act; 
Q The EnvironmcntaJ Pollution Damage Dispute Coordination Act; 
0 The Act to Protect the Otone Li:lyer by Controlling Mirnufac1urt of 

S~ecial Mat«ials, l990; 
Q lhe Solid \\ia:stc- Managernenl Act, ruld the Maai oe PoUut:ion 

Prevention Act. were nmcn.ded in 1991; 
Q The Envirqurnent Enh~1cernent Act. \\'ll.'i passed jn l 991: 
0 The Natural Enviro'nment Act ·atso cad1e force in 199l, 

--, 

Environment:d .Regul.stJOJ1 lnt.emaUonn I 
COJwenf.fon 

Administrntive Order 34: Re\'iscd Water Usage and Th<-State has also 
Classmcation/ Waltr Quality Criteria? Entered iotQ rrnmy 
0 DENR Administrttl.ivc Order 3S. Revised Enlucnt lntcm'm.ion:il 

Rcguladoos of 1990: J::nvir<>omcntal 
DENR Admin.i$11'8live Order 29; This provides for the 
implementing Rules and R•.11)Jlatiollll of RA 6969. 

Tr~ties. 

Q Envirotlint'lltal Public HcahJ1 <Toxic Jnd\J~ttial Waste) Q Comrol of 
Rcguladons. l 988 lmpOrt.'1 aod 

Q Environmental Pohlic HealU, (Genml w.,tc Coll«uon) Expo1ts (Montreal 
Regulations. Protorol) Order, 

0 Eitvjronmcntal Public Heahh (Public Clc:ausing) Rcgulatior1 1989 
1970 Q fl=rdou, 

Q Sanltaa-y Plumbiqg 'ilnd Drainage ~ystemrs Regulations. 1976 W;,stc A<I, 
0 Surface Wates- Drair1ase Re8lllat1ons Chapter 122A 
Q Trude EnlucnlRcgulatioru, 1976 (ImplCITlcnlation 
Q Sewage Treatment Plar'llS RcguJutions,1976 oftlie Basel 
Q Mazardouswast.e Regulat.ions~ l 998 Comrention on Lhe 
Q Poison Rules Tranabour1dary 
Q Pqi1011 (Hazardous Substances) Rules. 1986 M OVffilel\Lof 
0 Preven1fon af Pollulion of the Sea (Oil) Regulation•, 199'I .fl.wdous Wastes 
Q Prevention ofPollution oftheSeaO'fox1()U5 Liquid Substanci 

in Bulk) Regulations ' 
Q Prevention of Pollution of u,e Sea ( Reporting of Pollmion 

Incidents) Rcgula~9ns 
C Prevent.Jon Of Pollution ,ofUle Se.i (Rcccpdon PaciliLieli) 

Regulations 
Q Prevc,u,ion of Polh1tioo oflhe s~, (DctergenL ~nd equipment 

RcauJations • Varioos environmental reg:ulati0llS exist The, State ha, also 
Enltred into rna11y 
lntematio~I 
Environmc,tal 
Treaties, 
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00 Table 23. Cootinued 

Countl')' Countl')' Envlronme11ial Leglsl~llon Envlronme11ial Leglsl~llon Env lromr1en1.i Envlromr1en1.al RegldatJon Interr111Uo1l.1tl 
ConYe.ntion 

Thailand □ .Enhancement and CoOSc:rwtion of N11ion11I Environmc:itt.,il Q~lflliLy • .-\nuounccment No, 286 of1 
Act B.E. 2535 B.E. 2515 

Thailand □ .Enhancement and CoOSc:rwtion of N11ion11I Environmc:itt.,il Q~lflliLy • .-\nuounccment No, 286 of the Revoluliona.ty Couucil The State has nl.lio 
Act B.E. 2535 B.E. 2515 Enlered ~tto many 

a Factory Act B.E. 2535 (1992) • Mischief and PcnaJty in Ai;-1 

□ Public Health A<t B.E. 2535 Ordinance for SanitaLion an 
□ Cleonliness and Tidiness ofLl1e Counlr)' Atl B.E. 2503 (1960) Metropolis B.E. 2523 
□ o«linancc of Land Allo«1tioo B.E.2535 

a F'aetory Act B.E. 2535 (1992) • Mischicl'andPcnaJty in Atcordanccwith lhc BMA international 
□ Public Health A<t B.E. 2535 Ordinance for Sanitalion and Orderliness in the Bangkok Environmental 
□ Cleonliness and Tidiness ofLl1e Counlr)' A<l B.E. 2503 (1960) Metropolis B.E. 2523 TrcalieS'. 
a o«linancc of Land Allo«1tioo B.E.2535 
a a Poisonous Substance Act B.6. 2510 (Amended B.E. 2516) Poisonous Substance Act B.6. 2510 (Amended B.E. 2516) 
a a 1'he Minerals Act B.B. 2S I 0 1'he Minerals Act B.B. 2S I 0 
□ Private. lrrigauon Act B.E, 2482 (Ani,nded B.E. 2521) 
□ Royal Irrigation Act B.E. 2485 (Amended B.JZ. 2518) 
□ Private. lrrigauon Act B.E, 2482 (Ani,nded B.E. 2521) 
a Royal Irrigation Act B.E. 2485 (Amended 8.JZ. 2518) 
a 111c Public h'rigat.ion Act, B .. E. 2485 
□ The N'<vlgation in Thal Waterways (VoLl4) Act 8. E. 2535 
a 111c Public h'rigat.ion Act, B .. E. 2485 
□ The N'<vlgation in Thal Waterways (VoLl4) Act 8. E. 2535 
a a Fishe.-ies Act .8.E. 2490 Fishe.-ies Act .8.E. 2490 
a a Tilc Public Itrigatlon Act. B.E. 2485 Tilc Public Itrigatlon Act. B.E. 2485 
a a Maintenance of Canal Acl B.E. 2446 Maintenance of Canal Acl B.E. 2-446 
□ □ The l'cnal Code B.E. 2499 The l'cnal Code B.E. 2499 
a a Tl1e Municipal Cleanliness and OrderlincsS- Act B,£.2535 T11e Municipal Cleanliness and Orderliness. Act B,£.2535 
a 11te Provincial Authority Act. i\tl11.icip11l Government Ae:t,. Sa11i1.ary 

District ACL CilY of Patlay.i Ad and Bangkok Mctr~politBn Act 
a Petroleum Act B.E. -2514 

a 11te Provincial Authority Act. i\tl11.icip11l Government Ae:t,. SMitary 
District ACL CilY of Patlay.i Ad and Bangkok Mctr~politBn Act 

a Petroleum Act B.E. -2514 
a a The Municioal Clcanlines:5 and Orderliness Act.B.E,2S3S The Municioal Clcanlines:5 and Orderliness Act.B.E,2S3S 

Vic\Nam Vic\Nam a a J..aw on I;nvironmental Protection (LEP), 1993 J..aw on I;nvironmental Protection (LEP), 1993 □ □ D«rcc 175/CP on Guidanc, Dctrcc 175/CP on Guidance for the lmplcrn-ent.ntion of l11e Sllllt has also 
a a Law onFote51. prolection. anti Deveolopmenl, 1991 Law onFote51. prolection. anti Deveolopmenl, 1991 the L~v on environment.al p t.heL~von environment.al protection. 1996 Entered inlo many 
a 0 Law on Minci·als, 1996 Law on Minci·als, 1996 a a ln,truct,on No. 490/1998 O bJStruct1on No. 490/1998 On Envirotunen,taJ Impact Jntcmatidnal 
a a Law Oil Petroleum, 1993 Law Oil Petroleum, 1993 A.sscssmcnts, I 998 A.sscssmcnts, I 998 Environmem:al 
a a L.·w, (In Protcttion of people1s Health. 1989 V1w (In Protcttion of people1s Health. 1989 □ □ Dt.cre.e NO. '26/CP Oil Sarict Dt.cre.e NO. '26/CP on Sarictlons agafrisl Administr.itivt Treaties. 
a a Law on Land, 1993 Law on Land, 1993 violations in Environmenta1 violations in Environmenta1 protection, 1996 
a Law on Water Resources, (Drafi) □ Viel Nam Stond.,.ds. Soil Q 
a l,aw on Fisl\cri •• (Draft) Limits ofPesLicidcs .RC$iduf 
a Law on Water Resources, (Drafi) □ Viel Nam Stond.,.ds. Soil Quality, Maximum AUownbie 
a l,aw on Fisl\cri •• (Draft) Limits ofPesLicidcs .RC$idues in Soi1, 1995 

□ Viet Nam Standnrd•. Waler 
Quality StMdard. 1995 

a Viet Nam Standardi:, Wat tr 

□ Viet Nam Standnrd•. Waler QuallLy, Coustal Water 
Quality StMdard. 1995' 

• a Viet Nam Standardi:, Wattt Qualit.y, Surfa,·e Wattt 
Quality Standard I ~95 Quality Standard l ~95 

a a Viel Nain SlMdard;, w,~,.. Vi<1 Nain SlMdards, w,~,.. Quality, Oround I Water 
Quality Standard 1995 Quality Standard 1995 

a Viel Nam St1111dards. lndu..<t1 
Standards. 1995 

a Viel Nrun Standards. lndu..lilrial Waste Wattr Dischru-$C 
Standards. 1995 

' 

........ 
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in a single legislation but in many l~ws that represen1 
1he djfferenl ~ources through which 1he marine envi­
ronment can be polluted- Jn 1he case of Australia. a 
rcdcnll stale. !he comp0nen1 slates have s_eparatc 
legislative powers on the enviroumenl. Legislation 
coverillg the comrol of la.ad-based pollution is very 
comprehensive In some countries as ii covers most, 
if not all the possible sources of land-based marine 
pollut ion. However. from daia available 10 us. not 
many countries have legislation specifically for sew­
age. A few cououies, such as Malaysia, have regu­
lation~ on diffcrcm types of sewage. An i nnovar ion 
has been introduced by some of the countries with 
respect 10 management of environmental problems. 
This is clearly no1iccable in the Philippines and lndo­
nesia. wben.: local communities are given the oppor­
tunity to participate in the managemcn1 of environ­
mental issues. In Indonesia. ll1is is contained in 1hc 
1997 Environmental Management Act, while in the 
Phil ippines, power is contained in the Local Govcrn­
mem Act. Apart from the national laws. most of the 
countries have catered into international conventions 
that have a direct effect on the management of the 
marine cnvimnment. 

9.2 INSTITUTIONAL FRAMEWORK 

With respect to instftutional framework, d,ifferent 
countries adopt different strategies on the institlllion 
charged wi lh rhe enforcement and regulatory func­
tions of protection of tJ1e env ironment. This review 
shows Ihm there is no specia lised organisation deal­
ing specifically with land-based marine pollutioo. 1he 
organisaliOJJ dealing with general environnwotal mat-
1crs :uso bas the function of regulating land-based 
marine pol h1tion. Tn genernJ, there are specfa lised 
organisations deal ing with regulatory matters on the 
protec tion of the enviromnenL Most countries cov­
ered in the i.tudy have fully-lledged ministries deal­
ing with environmental matters. Several of these 
ministries have responsibiliries covering the environ­
mem and, where there exists no full ministry, there 
arc specialised agencies dealing with enforcement 
and regulalOry func1ions. 'fable 24 below shows the 
s trateg ies adopted on organisational framework by 
the COLl!llries. 

In some Slates there~arc many agencies/QE>dies that 
deal with environment issues related to laod-bascd 
marine pollution (Table 24). The resu ltam effect of 
this \\ITangemen1 is that most of tl1e time. Lhei:c is 
litt.le or no co-ordinatiou between the activities or the 
various bodies and agencies responsible for manage­
ment of environmemal issues. For instance. in the 
case of lodonesia, A Ian Tl!n ( I 998) argues that m 
the central level. tkre is uncenainLy in the respec­
ti ve jurisdiction of U1e State Minister and BAPEDAL 
(the national environmental agency). and that there 
are olhe.r significant jurisdic1 ional issues, vis-a-vis the 
other sectoral ministries, wbich tradition~ lly had ju­
risdiction that are now being governed by the Office 
of the Stare Minister in charge of -8APEDAL. He 
noted that the Office of the State Minister and 
BAPEDAL are no1 powerful depan:mencal agencies 
with full-fledged provincial competence like most 
sectoral ministries are. Consequently. there is much 
legislation adopted by nation.ti and provincial agen­
cies that seems 10 conflict in different spheres of 
environmental protection. 

Malaysia and Australia both face me problem of di­
chotomy between Federal and State like rn.os1 other 
countri es 1vi1h n federal system of government. The 
result is that. except wl1erc the Constitution specifi­
cally gives jurisdiction to the Federal government, the 
state may have its agencies and bodie,5 dealing with 
environmental issues leading to serious problems of 
co-ordinm.ion. Wich theexceptioi1 of Singapore, the 
problems of co-ordination and overlapping jurisdic­
tion exist in almost all the countries covered in this 
srndy. 
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~ Table 24. Organisational Framework of Selected ·izast Asian Countries 

Country 
A.nst.ralia. 

Cmnboclia 

cfima 

Indonesia 

Solllh Korea 

M"1aysia 

Plrilippines 

National E nvironmental A~encies 
• Deparunem of Ans. Sports ond En,ironment Teuite>ries (DASET). nus was later 1 • 

Replaced by The Commonwealth Environment Protection Agency. 
• 

• 

• MiJusu-y of Environment (MOE) • 
• Miltisuies of Ag)icultw·c, Forestry and Fisheries; Public Works ancl "J'nmJS)?ortatic;m; 

lndusu-y. Mines And Ene.rgy; Cowicil for the developJTi~nt of Cambodia; National 
Commitlee for Land Use and Urbanisation all have departments dealing \\~IJ1 

EnvirorirMnlal issuesincludmg land based nuu:ine Polluti~n. 
• The Envirorunental Protection Commission takes responsibility over China's • 

enviromncntal institulionaJ lnunewq,k. This aprut, lhere are Mlli,isu:ies witl1 dcpru1menls 
lhru deal 111th enviromncmal matters .including land-ba.sed pollution mauers. They 
indude: 

• Agriculture Ministry. 
• Energy Ministry etc. 

• Mini,stry of Populruion and Environment (MPE}, r • 
The operationlll depai;onent for pollution is Bapeclal (Environmental. lmpact A.~s•ssment 
Cpnunjssion Ol._ ille f:nviroumenLal Protection Agency). 
+ The ~lini.su-y of EnvironmenL w,,s established in early l990. Some bureau rutd offices I • 

exist wider it. e.g. ~lematicmul Affsits Office set up to deal with the issue of multilateral 
negotiations on Ozone layer and glob,11 wamting j§_sues. 

• :r;>epartmeiu ofEtwironn1ent (DOE), '!11e De1,mtmen1 rCJJortS lo ll1e Ministry of Science, I • 
Technology·and lndusizy. 

• The EQA eswt>li$hcd tl1e EnViro,unental Quality Control Council to advfae the Minister 
of Scfonce, 'fechnology und Environmea~ 

• The Oepmtmei,l of Envimnment and Namral Resow:ces (DENR.) is lhe principal (lg•ncy 
of government lhal. deals will1 environmental matters, including poUuLion, Several 
agencies and od1er specialised bo<lies are auached to the DENR. 

Tl1e main one.s rela.led to our subject of study are: 
• Pollution Adjudlcauon Board: 'Otis is made up of top officials of the dep8J"tlnem. 

Its respoJ1Sibiliiy is to adjudicate on pollution cases. 
Envil.-oJUnental Managcmem B11teau: This wus qeated in 1987 wilh the mandate o( a.:l'lising 
the Secre1ary of DENR on ei1Viton.111cntalm8(1agemen1, conservation lll1QJ>ollutio11 COl\1£ol. 

Local/ Sfate AJ?encies 
In Queensland, there ls Ut.e Oepru-unenl 
ofEnvironment and Heritage. 
In Weslent Australia, there c,xists Ute 
Enviro)llnenL Protection Authority. 
There are olher agencies Lltm have 
re~ponsibilitie,, coveting lhe environ-
mei,t including pollution issues. ___ _ 
Ai the provillciru und City Jevels there are 
Corresponding. ProVincial / dty 
environment departmen~•-

Local enwonment PrNection bureau.x 
lake care of Jaw enforcemenL 

Bipedal has offices in many priority ciries 
and maIJy priority provinces. 

There are also six Rcglomtl enforcement 
offices tl1ai. has existed since r.lte nuddle 
ofU1e I 980s. 
DOE has regional offices. 

~ 
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Table 24. Continued 

Country National Environmental "' 0 cncies Local/ State A!!encies 
Singapore ♦ M.iJList.iy c,fthe Environmenl (ENV), • Under Ille Environmental Health 

• Tlte i\wtisLry's functions are divided imo f'oiu· divisions, Public HeallJ, . Depanmem (Uitder Public Health Div.) 
Environmental Policy & Mnnagemcm, CorporaJ'e Seiv,ces, nnd E11vir011mental tJ1ere are six F,;nvironmental HealU1 
Engi.neeri11g. dLstn,ct offices. 

• The Pollution Control Department comes under the Division of Enviro.nmental 
Poli.cy & Management, 

• The Environi1tenlal Engineeting Divis.ion ha~ 1mdcr it deparui,en.s of Engi,teering 
Services, Sewerage, and l)rainage. 

♦ Miltistries of Nalional Developme11~ Trade and Jndusuy: Healtll; Labour; 
C.:mununicntioits ond 11' as well as Land 'l'ranspo11 Authority all have deparunems thlli 
deal ~1,1.h enviromnenlal mlliters. 

Thatland ♦ Minist,y of Science Tecl)liology and Envirorunenl (MOS TE). H ltas many dcpattmenis; • The Depanmerns have Several dhosions 
• Office ofEnvironmenlnl Policy ,md Planrung(OEPP): and regionru offices 11,at take charge of 
• Pepl. of Envirorunental Qt1ality Pron101ion; specific environmental concerns 81 
• Pollution Control Deparlment: national and ptov:incW levels. 
• The Millislries of A~culture and Co-opernuvcs. huenor . 

Industry a11d Communications have various departments dealing environmental 
matters. 

Viet Nam ♦ Ministry of Sdencc. Tech11ology and Environmem (MOSTE) • Al U,e provintial level. fuere are 
• Environmental am't ofMOSTE is U1e Nallonal Environment Agency (NEA). departments of Scie,lce. 'fechnology imd 
• Several niliti,;tries !tlso have enviromnerual dJvis:,ons wiOun lltem . Env.iromnent (DOS'J'E). • 

They operate under 11,e People's Committees 
of the provincial govemmenis 

Sources: Compiled from mtlionnl reports in the p.resent sLu~y. 
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9.3 IMPLEMENTATION OF 
REGULATIONS 

Many countries considered in this smdy have adopted 
a com hi nation of strategics m the implemen1a1ion of 
environmental laws and reg·ulations relating to land­
b,l~ed marine pollu1ion. A few of these are consid­
ered below. 

9.3.1 Environmental impact 
assessment (EIA) requirements 

Almosr all IJ1c counuies considered have one kind of 
law or regulation requirement for environmemal im­
pac1 assessment. Thus, ln ludonesia. Government 
Regulation no. 51 of l 993 instituted !he EIA sys1em 
in that country. Malaysia, through !he Environmental 
Quality (Prescribed Activities) (Eoviro11mental Im­
pact Assessment) Oeder. 1987 al~o ha8 this require• 
went io place. So also are 1he following countries: 
Philippine, Environmental Impacl System (PD 1586) 
and Prcsideotial Proclamation No. 2146 ofl981. and 
803 of 1996: Tbailand, Notification of MOSTE on 
lbe Types and Sizes of Projects or Acti,•ities of Gov­
ernment Agencies etc. are required to Prepare an 
EIA Repor1.. d:ucd24/8i 1992; Vier Na1n, Decree l 75/ 
CP and Decree 26/CP and the various regulations 
require ElAs for certain :projcc1s: Cambodia has pre­
pared a draft Law 0 11 E!A. Nevertheless, ElA is re­
quired on an ad /we basis for projects funded by 
ime.niational organisations. $fngapore ha5 no specific 
legislation for compulsory ElA for major deveJop­
niental project5, burnonetJ1eless, the Ministry of IJ1e 
Environment. whenever il deems that a particular 
project may have potemial for pollution tbatniay af­
fec1 public health does require an ETA to be con­
ducted. (Alan Tan. 1998). The basic requirements or 
Ilic El A is that projects Ihm are considered capable 
of having significant effects on !lie environment arc 
required to conduct smdies on the effects. and plan a 
programme to mitigate lhe adverse effects. Until this 
is satisfac1orily done. such projects would be denied 
government authoris:nion to commence operation. 
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9.3.2 Applicatioo of the polluter.,,pays 
principle 

_ The.requiremenl LhaL ~,e person. company. or agency 
responsible for environmental damage or for caus­
ing pollution 10 the marine cnvirooment should bear 
the cost for remedying the situation is known as the 
"polluter p<iyS prindple". ll is nor contained iri legis­
lation in all cases. but has been. adopted a.s a matter 
of policy by countries covered in lb.is s tudy. In Thai­
land. for insmncc,_irlcakageor conLaminatioo caused 
by or orig:inating from any poinl source of poll ution is 
lhe cause of death. bodily harm or heallh injury of 
any person or has caused damage an any manner to 
1he property of any private person or of the Stare. 
the owner or possessor of such point source shal l be 
liable ro pay compensation or damage$. This occurs, 
regardless of whether such leakage or contamina­
tion is the result of a wilful or negligent act of the 
owner or possessor. Except.ions are made when ii 
can be proved Ihm such pollution leakage or coo-
1amination is !he result of force majeure or war. an 
act done in compliance with the order of lhe Gov­
ernmenl or Stale authorities. The compensation or 
damages to whicb lhe owner or possessor of the point 
source of pollution shall be liable includes all lhe uX• 

peL1ses actually incurred by 1be government service 
forthcclean-up of pollution arising.from such lcak0 

age or contamimtlion. fn China. !he principle is 
statutorily provjded. Articlc24ofthe 1989 EPLslipu­
lates !he principle that !he one who pol1111cs is re­
sponsible for i1s control. Lai ei al. ( 1992) argue that. 
tbe practical utility oflh.is provision in China is !hat it 
impels the leaders of enterprises to 1ake seriously 
lhe protection of the environment and 10 include pol­
lution control in lhe enterprise plmming. 

9.3.3 Penalties 

Countries haverrnditiooally imposed fines and vari­
ous terms of imprisonment as a tool of environmen­
tal manageaJcnt. This is usually known as the com­
mand imd con1rol approach. This requ ires the com• 
pany. person, etc. responsible for eovironmemal dam­
:ige or in breach o{ any law relating lO cnvi.J:onmental 
protection to pay penalties or undergo a specified 
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term of imprisonment or both. A good example of 
!his approach could be found in Thailand where Public 
Health Act B.E. 2535 empowers local authorit ies that 
11re permitted to issue by-laws that cover areas, rang­
ing from disposal of rubbish and dirt to the control of 
operations by a commercial entity that affects an in ­
dividual's he.,d1 h. Violation of this Act can rcsull in 
lines nm exceecling Balu l00,000. Also, rbe ECNEQ 
ActB.E.2535 and the Factory Act B.E.2535 impose 
terms of imprison111en1 and fine5 for lhe offence of 
unauthorised use of water front a prohibited area. 
Six years' imprisonment ,u1d Bal1t 600.000 or both 
are imposed upon an offender. Jn Malaysia, fines an: 
imposed forfailllfe to obtain a license for prescribed 
premises under the EQA, Under Section LS (3) of 
theEQA. the penalty is a fine not ex,ceeding Ringgit 
50,000 or imprisonment not exceeding two years or 
both, and a fonher tine of Ringgi L 1.000 for every 
day th.al the offense is ccmtinued after a notice has 
been served on the offender (Tan. 1998). In Indone­
sia, the basis upon which the EnvirorunentaJ Law of 
Lndo.nesia rests is Act No. 4, of l 982 amended in 
1997, The Jaw lays down the basic piinciples for 

enviromnental managemenl and heavy penalties of 
up 10 Rupiah 1.000 millioo fine and a tem1 of impris­
onment of IO years for a bce,ich of the law. l u addi­
tion, the law gives members of the public 1he right to 
institute action in court fordamage.s suffered Lhrough 
pollution. Invariably, all thecount.ries combine both 
fi ne and imprisonment as regulatory tools for envi­
ronmental management. 

9.4ADMINISTRATIVE MEASURES 

The countries reviewed in this study to manage en­
vironmenLal issues including hnd-based ma,ine pol­
lution also :~dopt various administl'31ive measures. 
First, lhe law may stipulate 1he level ofpollu1ion that 
a company or person may be allowed lO generate 
wiLhout being liable for ,my of the penalties discussed 
above. Thus. in Malaysia, Sec1ion 308 of the EQA 
inserted in 1996. pccscribcs minimum perceo1agcs 
of recycled substances for specified products etc. A 
similar system of permit~ that must be obtained be­
fore a ccn:1in polluting activity is CatTied 0111 is in 
place in S ingapore mid other countries. 

Second, many cotlnt.r.ies also use finm1cial- induce­
ment 10 encourage companies to adoptcnvirc>nmen­
tal ly sound cechnologie.s in orderro reduce pol lution . 

• For.instance, in Thailand. in l 983, the Finance Minis-
11')' announced a duty reduction on imported machin­
ery, materi(tls and eq\tipment for the purposes of en­
ergy saving and environmental conservation (TOA, 
Nat ional Report). Another rneasure used is the es­
tablishment of an environ meotal ftuid Lo bc, used for 
1hc purposes of compensating victims of pollution 
damages ()r redressing pollution. Such measures ex -
istin Thailand and Malaysia. and othercount rics. !n 
Thailand, 1he Environmental Fund is one of the new 
supportive resources, established by the new Env i­
ronmental Act. lnitially the funding c.one from the 
government budgec and Fuel Fund. However, other 
sources such. as grants and soft loans should be 
add eel The policy of I his fund emphasises water 
pollrition and solid waste mimagemcn1 projects both 
for lhe private sccwr and local governments. ln 
Malaysia, Section 36E of the EQA also inserted in 
1996 established an env iromnemal fund rtiat is 10 be 
operated as a trust account within the Federal Con­

solidated Fund. for lhe purposes of firumcingresearch 
and pollucion control genera lly, preventing and com­
bating spillage elc. 

10. Problems and 
issues 

M,my problems militate against the effective man­
agement of land-based pollution and environmental 
issues genemll yin the coumries covered by1hc study, 
Although the degree and severity of the problems 
are not the same i n al l countries, the problems are 
identified a.,; follows: ineffective Jaws.insufficient fi­
nancial resources. need for capacity building, con­
met among agencies/different levels of government. 
and tack of poli1ical wiU Md ties ire IQ implemenL mong 
enforcement ofregulations. The followingcommen1s 
address the problentS in the countries covered gen­
eral lyancl specifically. 



10.1 INEFFECTIVE LAWS 

Most or the laws dealing wi th land-based environ• 
mental problems are very broad and do not speci fie 
cally address specific problems including those re­
lating to land-based pollmiM. Some countries in the 
region need to strengthen legislation adequately ad­
dress environmental problems. For instance. Cam­
bodia i.s stilho adopt imponantlaws dealing with en­
vironmental protectioo generally, and land-based 
marine pollu tion in particular. Many Jaws. however, 
exist that address various a~pects of the problem. 
But these are nQtnecessarily effective, especially in 
the Jess developed of the countries covered in this 
srudy. In Thailand, for in$tance, The Factory Act (B.E. 
2535) and the ECNEQ Act (B.E. 2535) focus only 
on the control of pollution discharges 10 meet ~mu­
cnt standards. These statute-s fail to examine the 
possible carrying capacity of waler sources at a par­
ticular point in time in absorbing pollution discharges, 
whicl1 are not harmful to the public (Thailand Na• 
tional TD A Report). Thus. some of the provisions in 
the environmental laws o r some of the countries cov­
ered are not sophistieated enough 10 address the prob­
lems. In addition, different regulations administered 
by different bodies arc sometimes in conflict and 
render tbcm even less effective from the perspec­
tive of enforcemenr. 

10.2 INSUFFICIENT RESOURCES 

The desire lo address land-based marine pollution 
and othcrcnvir.ono1cntal problems generally is often 
hampered by the lack of sufficient financial resources 
in maoy of these conntries. The problem is particu­
larly acute in the less developed countries where in­
suffic ient budgemry allocations are made 10 control 
e,wironmental pollution. At present, constraints to the 
management o f mangroves in Indonesia are caused. 
among other reasons by insufficient ,·esources (equip­
ment. personnel. training) and inadequate al location 
of financial resources for their protection .. The proh­
lem of lack of resources have been made wo,·se for 
countries adversely affccled b)• the still ongoing fi. 
oancial crisis. Funds for garbage col lec1ion, illegal 
logging ~od dumping of wastes. operation of existing 

sewerage and sewage Jreatn1ent facilities and the 
like are simply unavai lable. However. from infomut• 
Lion available from the country reports. some coun­
tries .such as China, Korea and Singapore show a 
hi gh level of com.mitmeuL 10 environmental protec­
rion by allocating hugerunounts oflinancial resources 
for the conslnlction of environmental infrastructures. 

10.3 NEED FOR CAPACITY BUILDING 

A major problem confr(mt ing most of the countries 
covered in the study is the lack of skilled, highly 
u:ained and sufficiently motivace_d staff to underiake 
monitoring, surveillance and ~nfon;cmenr <>f environ­
mental regulation. In Korea. the government's prob­
lem in mai ntaining consistency in enforcement has 
been anributed 10 lhc fact that the environmcnutl 
bureaus are chronically undcmaffed and open 10 

corruption. Allegation~ abounc;I for instancc,;, in Lhc 
past. where firms have found ways 10 bypass regu­
lation$ to avoid prosecution for violations ofpollmitm 
regulations and 10 obtain permission 10 bui Id facto­
ries outside of permiLted zones. Effective enforce­

ment of law is essential to the protection and conirol 
of water poll~tion. ln 171ailand, although 1he law re­
quires the installation of was1o.;watcr 1rea1mcnt SY$· 

tems in factories. owners do not provide or operate 
such systems Lo save production costs. As a result, 
improper discharge of waste and wastewater is com• 
mon. This is a common problem in other countries in 
the region where -planning a.nd environmental regu­
lations are 1101 strictly enforced. This is exacerbated 
by the shortages of manpower on the part of respon­
sible government bodies to cope with the rapid in­
crea~c in the number of factories. With the current 
depressed economic condition. illegally construcled 
factories are few but enforcemcnr remains s major 
problem (Thailand National TD/\ Repon). The same 
observations may a lso be made forC,vnbodia, lndo· 
nesia, rhe Philippines. and Viet Nam. 

10.4 CONFLICT AMONG AGENCIES/ 
DIFFERENT LEVELS OF GOVERNMENT 

The conflict between agencies and different levels 
of government is a very serious problem in most of 
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1he countries covered in the study. Thi~ arises from 
lhe fact tha1 leg,i,Jation covering environmental is­
sues gives power to different organisa1ions 10 en­
force and most of lhe countries have dil'forem levels 
(>f governments tlrnt have power over 1mplemenrn­
Lion of enviJ-onmental regulations. TI1is nccess~rily 
gives room for conflict and lack of co-ordination in 
lhe ap1>lica1ion of envi ronmenral policies and regula­
tions, including land-based marine pollmion. Jn lnt!o­
ne.sia. it has been observed that lack or co-ordination 
and co-operation (egoism) among sectoral agendes 
or between centr,1 I and regional governrnems has led 
10 duplicafron of efforts in such areas as data gather­
ing, project implementation and Lhe enforcemen1 of 
regulations. lo addition. this lack of institutional co­
ordi11at.ion and co-operation has created resource use 
(devclopmenl) duplication and conilicts. For exam­
ple, the conflict between mangrnve area conserva­
l ion versu, go! f course aod real estate development 
at Pantai l ndah Kapuk near the Jakana lmcrnational 
Airpon, conflict between traditional fishern1en ver­
sus trawlers prior 10 1980. and between conserva­
tion versus tourism in Seri bu Island Marine Park. All 

of this in ll1rn-resul1s in a lack of policy implementa­
tion (Indonesia NaLional TDA Report). In Malaysia. 
there is the confl ict between the federal governmcm 
and the stales. Some legal instruments provide au­
thorities with adequate 1001s for controlli ng land (b 
velopmem acr ivi1 ic~. However, most of these instru­
ments are national laws and. because the powers to 
regulate land use ace vested in state amhoritic,~ :.nd 
local governments. the implementation of ch.is body 
of legislation ha~ not always been satisfat:tory (Tan, 
l 998). T he problem of the "federal-state dicbotomy" 
is a wide!)' discussed issue in Malaysia. and was the 
subject ofa recent smdy commissioned by U1e Min­
isuy of Science. Technology and Environment. S.imj. 
tar ~1atemen1s can also be made of orhcr countries in 
U1eregion. 

10,5 LACK OF POLITICAL WILL 

Most of lhe countries covered in this study are de­
veloping counh-ies. They share in rhe general prob­
lem confronting environment-al protection in devel­
oping countries. name I y lack. of poli1ical wil I. The~e 

countries pay mucl1auention to economic develop­
ment relegating environmental protection 10 1he back• 
ground. EnviJ-onmen(al pollution and degradation lead­
ing to loss of ameni1y. resource depletion. ancl bealth 
impaim1e111 of affected communities arc often ignored 
or neglected. ProtesLs by affected groups and non­
govemmemal organisations (NGOs) arc 1101 uncom­
mon in Lhe region. In the Philippine. it has been no1etl 
th,n provincial governments are under pressure 10 

showca~e developmental progress in Lhc respective 
provinces. Re-election of officials depends on the 
level of development achieved in thu previous tenn 
of office. In such situ.Ilion~, long-term plans for ,,n­
vironmentaJ and natural resources management are 
oncn sacrificed in favour of sho1t-terrn developmental 
policies (Tan, 1998), 

11. Conclusion and 
Recommendations 

ll is clear tl1at at least .some of the national temns 

that participated in the TDA-SCS project have been 
frank and. open about the problems of land-based 
pollution and tl1ecauses that give rise-to lhem in their 
resp~tivecouatries. Over ,he entire region. tl1e level 
of environmental awareness on the part of the com­
mon people, government, and industrialists is high. 
Albeit, !be problems enumerated above, arc deep­
rooted and pcrs-istct\t and the measures that need to 
be adopted must be decisive and treated with ur­
g,ency. Tt is not lhe intention. in this report, to be criti­
cal of the situation in the region and i1 is no comfort 
lhaLsimi ll)f problems exist in advanced counlrics in 
Europe and elsc,vbere. There are positive oevelop­
meots and successes in the Eas1 Asian region itself. 
Techn ical and human reso11rces and financial assi~r­
ance are avail able w ithin the wider Easl Asian re­
gion but co-operation and co-ordination of efforts 
imernationally are needed to bring about imp,ovc­
mems in the managemelll of land-based and other 
forms of pollurion in the marine aod related environ­
ments. 
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Drawing from Lhe national TDA reports, a set of rec­
ommendations are give11 below: 

( I ) Se1 c lear policies and achievable targers to . 
address land-based pollution problems. 
These policies and objec1ives should be 
f}Ul)licly and widely debated before being 
adopred: 

(2) Develop a comprehensive set of laws and 
regulations appropriate to the level of 
development of the country to deal with 
land-based pollution bearing in mind the 
inten:elai.cd multiple sources of pollution; 

(3) Create an organisational framework 
capable of dea ling with land-based (and 
011:ler forms of) pollution on an in tegrated 
basis. lde.1 1Jy, there should be a s ingle 
well-funded and empowered environme11-
1al authori1y. Where this is -not feasible. a 
powerful co-ordinating body at a ministe­
rial level or within the Prime Minister's, or 
Pr¢~ide~l'~. office is Meded to enSUt¢ that 
Janel-based pollution in all ilS manifestations 
can be dealt with effectively; 

(4) Urban and regional phmning should be 
undertaken with long-tcmi enviro nmental 
protection in mind. All sectoral develop­
ment plans shou ld be harmonised wi1.h 
basic 11a1ional land-use plans 1c, enable the 
proper conttol of both government as well 
as private developmeni projects. The 
approach should be 10 anticipate rather 
than solve environment problems after 
they occur: 

(5) Long-tenn environmental protection 
planning to coutrolland-bascd poUut ion 
should be undenaken with the v-iew to 
build strong capacity in 1ern1s of ruan­
power needs. These needs should be 
based on carefully assessed requirements 
10 deal with pcojected pollution loads and 
the spatial distriburion of the various 

sources of pollution. 1:lnvironmen1al impact 
assessrnem rcquiremems have proven to 
be much less effective unless there is 

. S\lfficient well-trained technica I scicntis1s 
and managers available 10 [be implemem­
j ng agency: 

(6) Similar long-term plans are needed to 
provide for essential was1e disposal, 
collection. and tre~tmcnt facilities and 
services. drainage nnd sewerage system~, 
and 10 estimate the necessary financial 
requirements for making 1hcm available, 

(7) ln addition to 1he command and control 
approach based on legal llleans, a system 
of management using the pollutor-pays 
principle should be adopted to bring about 
a mote cqui1able system of paying for the 
costs of land-based pollution control. Such 
an approach is necessary 10 deal with 
industrial enterprises and all other coro­
me,c)al e.~tablishments including tou.rist 
resorts and condominiums; 

(8) Arising'from (7), prjvatisea po llution 
control services, such as garbage collec­
tion and disposal, sewerage and sewage 
uealmcnt services. should be considered 
with due regard to the need for some 
degree of subsidy and other forms of 
support 011 the par! of the goveromcnl : 

(9) Promote a long-term broad-based pro­
g,amme of public education and aware­
ness bui lding beginning with the education 
inslitutions and using all public media 
including-the internet; 

( I 0) The above {9) should be based on a well­
conceived sys1em oflong-terrn moni toring 
beginning with a baseline survey of marine 
and coastal re.~ources and environmental 
qua I ily assessmem. Lnfonnacion gaiheri ng, 
whlch is cosUy, should bcprogranuned lO 

meet specific needs; 
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( 11 J Develop a detailed system of environmen­
tal infom1arion storage and retrieval using 
available powerful technical systems, e.g. 
satellites and glohal 1>ositi<>mng systems, 
computer soft wnre sys1c,1,s. e.g. g~o­
grnphic infonnation systems, to ensure 
rharn ll avail able infoniwion is cantured 
and shared by all environmental, planning. 
and implementing agcll'cies and made 
available 10 educational and research 
instin1tions and t11e public; 

(12) P.rivatising environmental services is 
simply a wily ofcngaging privmeenrer­
prise~ that can be encouraged 10 contrib­
ute in sh-ruing their technical know-how 
and financial suppon for specific projects 
and panicipaLing in envirorunental aware­
ness pro6rrainmcs: 

(13) To both developed and developing coun­
tries in the region, involve local-level 
govemmenr agencies. local commur1i1 ies, 
traditional organisations, NGOs, schMls, 
universities and research.institutions in 
public awareness campaigns. Help in 
monitoring water and other environmcmal 
quality measures; repor1 illegal activilies 
and pollution incidents. Properly organised 
they can form tbe basis for resource 
protection schemes 10 prevent land-based 
and other forms of pollution and resource 
degrada1ion; 

(14) Develop a sys!em of nature conservation 
schemes to guarantee tl1e long-term 
protection of crilical and sensitive marine 
and coastal resources. Such schemes will 
help to focus effons to prevent or mini­
mise land-based and other sources of 
1>01 lution; 

( 15) Unde11ake derniled systems for disaster 
rnanagcml'-nl lo deal with: noods, forest 
fires. earthquakes. L~unamis, volcanic 
eruptions, landslides. leakage (imo aquatic 

environrnems).Pf toxic substances frt>m 
mines and factories: that have consider­
able consequences on land-based pollution 
_()f the mari ne -and coastal environruen!; 

( 16) Tniriate and augmem inccmational co­
operation involv ing cow1Lries m the East 
Asian region to deal with the problems of 
Lransboimdary rmu-inc. coastal and related 
aquatic environments from land-based 
sources of pollution. Much can be done to 
shurc scientific iaformation, undenak.e joint 
,esearch projects and poUution control 
exercises, human resource development, 
technical and financia I support. and olher 
ventures: and 

( 17) Make better use of intern11tion:tl environ­
memal agencies and organ-isatfons with 
environmental and resource mllllagemenl 
capabilities, e.g. Asia Development Bank. 
development agencies of advanced 
countries, lO obtain tecJ1uical and m~nage­
mem assistance. 

The strategies listed above are premised on basic 
problems of poveny. political stability, social order 
and good governance. The dilemma of economic 
development and sustainable environmental manage­
menr is likely to haum policy makers give11 the ur­
gency to achieve ~anomic grow1h. lt will require 
strong and unwavering political wil l based on clear 
understanding of valuabl'-'"sustainable development 
of marine and coastal resources to meet long-term 
m1tional aspirations 
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