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Preface

..,." G loho l Prognmme of Action IG I" 'I 1(>1" the PzOiCClion of ,he Manne E",,,onmem f lQffi LandKa~d
Activities ........ 'OOplC'dby 108 Jo\emUl(Il" ~nd ,he Eu.opcan Comnu""Ofl on 3 NQ' cmller 1995 ," W'1' h,ng_

ron. USA . Th o,," g""ernmcm; also dc~l~ nalcd 'he Unncd N:,lIons En'"lronmenl l'rogr:lmm" (UNEl') a. Sec«:
lariat of the C PA, ","h the la<k of p""no,,,,g and facilltating l" impicnICm4hon at the nanonal. ",glOnal "nd
global le "d

1be C PA almSalS'A" enuug the dc.'gr.><l:aHon oIlhc m;un""cnVlll:m1UCm from land-oosed aetivlIlQ by f:w; ,lllat
109 the ",ahU"Ofl of the dUly of State, 10 prc~f...e and procecllhc man"" cnv,ronmcn, I, i> oe..gncd 10 a.~.m

Sl2te\ 10 cae :lCtlOll< ,nd"'lduaiJ~or JO,nll) "uh,n lI"'ir respective poIicioo. pOOfmes :and <eSOUJ<::e;i. ..-h",h lead

10 the pre>-enuon. mlucllOCl and COftU1>1 andlor cl,m'naIlO1l 0( the~"'" oflhe nl3nne c:n\"1rIlIImeftl.1> ,"ell

ai to u" rtCQ""'1' lrocn the Im~~ oll.moJ oo...ro iICt" IlICl. A,h""anr:m. of the G P,\ .."II comributc to ~n
\.almn! and. ..-1lI:R: IJ'PrtlpIl_. ""'t<.nng the rrod...."\l\c <;:I~U~' and bood" en"y of ,,",, m2nTM: en~tr{lnrroen,.

ensunng !he protCC:lIon of hunun ht:ahh. a, ..ell a< pturnOlmg !he conscn auon and su~uo,nabll: u~ or aqua,lC

1",,"& """"'nr>_

In ,be \\'~<hlngIQn Dcc:larall<Jll. ~O, clllnlen!' C\P1\"~ their OOmmltmcn! ttl PfOIecl and~scryc tile maline

en\' ironment fro m the impacts or I. "d 1~1-e,\ dd t> IlleS by. "mon8 otr.e",. "c'~lpCmll ng 00 a reg,on"l ba<I' to

coon ]lllatc offon \ "" maxImum crrICIC I\';l-and to f" II,Me actio n at Ir.e ",mo nall e"e!. ....e1udlng. "he re »eccv
~. bcc:<>mll1l' p.m ,e\ to and 'U'c"l'thcnllll' rqHon..1"oopeJ'au, Carm nge l1lcnls andercau ng new amlngemc nt•
...hen l\CCCsr.ary"

To fX11itate m1pkmen~"on o.fIIlC <01'.\. l' 'sfOP, a<Sennan~.Ofiamsed In roopc:r:u lC>n " "h ~1c''M11 "'.clOnal

~,sallom. I seoe-, or ~glOlW ledlnlCal ..,rlc~~ II'tle:lM of SlRngthC'nlng naU' lna] e~louei for

pnxcc:tion of ee 3ollu.uI< e""lronmern h"'" l~nd--ba;nlact" Illn. and 10 promote~ and <ub ~glQna/

ooope,auon

lVthe Ea>t A<I<U1 Sus RtglOO.l's"I'~C>n'entda \\orl\.hop on lmple.....nI3tJon of d'" GIoba.J ProvJ.mmcof
AClIon for !he Prolceuon of tbe 1>1,,,,,,,, I.", ,mn'nc-nt from L'md-B~ Acu, ;lIeS In C alm•. A"-\U:lIha \.\0 April

J May Im}_nus ....ort<hop. lM"'c,l h~ .\u'lmlia. l.-a, the third or a <elie< of"ll1lla rly planned regIOnal ...orl

shops thai UN" !' or~a l1l<cd OCt"cen 1'1% l'1'-)7 Ir\ ,he tramewerk o f the RegIon al Seas Prog""''''le

Thi s reI""! compn:><:, rc-commclldall" I" "I th~ Ca lm, II or~.shop. COU ll")' reI""!' " ,111 ~.<pect 10 (he Imrle",c n

tation of IIIe G i'A at ~alionallC\oI rrepar~<l h' n\embo:r ,talc\ of ll>c Coonllllau ng Rody On tile Sea, of bl'l

A>L3 (CO BSI:A) E~"tlllg ",Ie,-ant ulh..-nw"'MI, ""bll'lIed 3tude,. rCjJOfU. buo,",. and con<"I~'tQf\s "uh rc

&"""31 and 113l1OMI ..u'hormesJ npen, "'en: u'Cd h} Hugh Knlnun of !he I:ASlRCU In Banp;o'- ....' ... fiN
draft for the con,Klc~_ 01 lhe ''''ern"....n'' of member 'Ute, of COBSEA Th" report llJOOf}'lClnl'" ...nJ

addrc:sso cummtnt< rro' Jdo:-d b~ Ill< ,her "~le,

This repon Cl....'al'" ,aps. ,n .. II... I, ~Itlo..al "'fom...I ", r<'qulred for 3 comrk-le lUlalp" of land-N.....,J

~ of pollUtion III ,he rq'IOCI III 1".,11\ ,,1M the hnh~< bt,,,«n land-b:l'Cli ..,m lIIe<and lhcu Iml'3"h otl

nu.nne and co.:N.,1 ...rca, 'se' enhel..·"•• lhc "'ron " a "&n,l1,a,,, u ....lnlltllJOll 'hal" III fac l ht~c tile G l'/\ al><l

l!le achic\CIIlCnt "f all"< gN', at III<' t\·~IQl ...1and national It, el,
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1. Introduction

1be~"~i;m Sea "~b~ "'lTIl: of 1M ItlI)<t

populow> lU,i()ll$III1M .....oOd and h:» been undal:1>
ing. " ,-cr the la~l fQUI <leca<k., "'I',d lIIdu<troali..auoo
an d c<;onorruc arod ~ial dc,clop",,,,nl The eig ht

Sou,heast Asian counlrl« ;or"","" \~ Sotllh 0"""

SC'a:m' the PNplc's Republ.c ofOmu 10the north..
the Republic of the P'"hpr"" '~ 10 tileC"-<I. Malay"a.
lhe Repu blic of Sin gapore . lilt Rcpuh lic of Indonc
m: 1M K mgdom ofThaibnd, me, K,ngoJom of Cam
bodIa and the Sociall~ Rcpubh< <>I V",,"'am 10 the

wcSI In addll,on.lhc sludy co'er< SQulh Korea 10
the nonh and non hcmcoascal AU'lruJia In Ihe ><:lU lh

AI tho con:: of the area uDlk. 'bod) = ,... Sccrh
uu A",an regoon.al"~ W" h,n the-<:"'alen.. the

So,uh China Sea is ;lro lcll:,cally p'NUOI\Cd and ha'
al"''ays been centra.l to ,,'UC' of ".:oroom,,' ~nd polm
calsublhty in Southl:;><! A"a and ..l.JXC'fl1 "'1\1001'>
The hea"y ,d,;lflC'e 00 m:onnc rc"""ltt\ fQf the....

countries &m3nd e'munued \ ,g,I.""e on ,n,,,nnt
environmental suS!ai<l:lhility fonhc: 1>11.....1Slate, aoo

for the " -elfaR: of rOlU.e ~nc:r:>I"""

The A" ion Plan for lhe 1'f00CCUOO .,Id SU'L:l1nabk
Dev~loprncnl o( Ihe (",mal and Man ne Area' of

the E.a.sl. AsIan Se"" R~glQl'l. CO'Cl" It.., L·.>;mal and

m:ln1le .~'" o f Austnl .... Czmbvd",. 0,,'13. 1nJu.
tlC5La.M~laY5ia, PllIII PI'",e". Repuhlle of li.vrea. S",·
sapor". Thailand and Vici Nam The ,~gi"" ha,

$llov.lll111 unprccro.rllCd rapod ,noJu...uuI dc\~lorn ..."'"
and poptl13lion VO"th 0'''' ,he b'<l ..k<:_. ",th lll

ue f<' gard for the e n' ,,,,,,nlCnl O,·~r·nrl""a",,n ,,1
resource" in major a,ea, of til<' re!:-,on h," rendered
lhe mantIC andeoasial cc.....~'lem' lobe he" ,I) ,m·
p¥tcd that 1IM:) ha'c 10<1 a laf};c pan 01 ,1'1,,,, pm

ducuve capacity

h ISgellCr.l1ly "tatedlhal "'" "";,,n1lt"lll('" kd~"01
polluuon of ee mann!: en, lronmtnl "Jl'I(.-L~ unolcr·
<100<1. In f""'t the magmlulk and nuln can........ uf

delll"dallOnMC ''''' 11 1no'' n. dlltk,u~h 'l'C",f" arca,
o( pollul1on act,,·It}' and dice" ma~ nol 1'0: "dl fC

'W':lIThW nor documcn,,-d \l"",,~~rlal, t"'~"

,al and 1~'Chn",al ">lut"",, 10 ,,·,1 ....-.· <or ell ",La'.-

poIlu lion are alf() " 'cll t nov. n Prob lems f<'lalcnlO<\:
10 poor =n'gCl1leol. ;n.1deilu:uc monllnflng aoo l:lCt
of informauon and "'_fCC-'. poor comlllumcal",..,

bet...""" '\oCotUil.lsand _~cn. a..ecwnl appr.-ft
In lerresmal and rTL!In JV: management. lacl of (0

operation betwee n lhe pu blic and p"oale S\.'C ll,r> .Ij;
norancc of ,he e(>SlS and ~ic and welal pn<:'

"':3In"" of ,mpk_nuns soluno...s. MId 11M: 13<:1 of
"Ill on the panof po licy mat~.. m,he nlQSl ceen

Ine." ....ilh'" the regi""

l.al>d-ba'Ied sources account (0.-17~ oeI1t of nu·

nne pollu1l"n ...nh rna""" uanspor1 and dumpmg al
sea conSlnUllllj; the remalllder (Cham ber ufShipplllll·
n.d)' M"SI land -ba~cd "ouretS arc sma ll po,nt
"lIlUCCS that p3S5 "";thO\It aUracllIl& publ .... 3lI~nuon
Of area SImply :ac<:<:pled a., , he nomW SI~IC of af·

fa ,l'>. Land ·based sou"'c s Qfmarine pollullon. a, an
isSue. ",rel y caplurcs the publ ic ,magm3l'on II .. lhe

clmlC: narnple of 3 ' " iclc<l problem'; one Wt "

,merronnec1ed Iln,,""n problem and I~ue ; com"'I'
t:llcd " ,lh social. orgam~lional. admlnistrall,'e. C'Co-
nomic and legal d,m~nsiOll>, e , iSl.< ,n a dynatru<: a ,ld

u~nalllcn,ironmo:nl; IS the result of~'C11ll com·
!'ellng clamlS and ,mereslS. and COOIa,,,,, sox.sl eon

, lralnt, lhal reqUlIl: social . polltlc:tl and orgamS31>Ol\31

~lu"OII" IlOl J USI lcchnologicnl onc:s .

~, 'rloo"'lIon of ce .. ~<TSheds and fOfe5l cover and
ullsuSla\l, ahlc ag rieuhure and use of poU< ld", aoo

fcn ,h","" caused m<>:sI of the ""en '0 he heav,ly <lI led
:and p<>lllIIOl. '" C'Clnlbonalilln of (al:1OI'S I""luc:hng 1"'1'"'
lawn grov.'th. 'I;1lun'lIon of culti' a hle bnd for a,n
cultucc. r mgraucn o( flOflUlanoo ""0marg,nal and
"ulnerablc upland alcas. and the high llc"wnd Inr
l1Iul>er (or IloIh dom","c and foreign matte" ",,-,
rrsulted In 1l12.',,,e 10« of fQRSICll' ~r ,nnun~ pan
of lhe Soulhea" As" n reglorl. 'The'" h., cal'" l:M:-en
",any Stale-supponcd prOj;ramnlC S10 !;I; 1l1~ people

U1 <rard~ JIOI1"'laled ....,as 1c1ld 'D~ 10 :on ....-.:e1eratlOO
o(~reeufo( and dcgr.odauon ,n m:an, ea"", 1'., 

ampk\ of lhe>c are the re...,lIlem<:n1 of peo ple ,rom
IOC den"dy populaled Ret! RIOcr Della area to Ihe
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upland provi~ in Vie!Nam.' S""hc""roachmem
imo f~cd upland~ mvanablc tin oh-eo lllnd
clearalloC'e :and lkforeslation often in an uocomrolled
"",nncr~ Ircads lo $Oil nosionand "llInl of m'e<

dIanne~,C~ lk'",1opmr:nt. indud'"1 WId ""'''''
tNlllon. dtW&"'Cand con'~ ('If coastal WId ((II"

lnduslnal and hou$mg eaates, aq""",hure and lII';'
nlll~at:tW'IIn<. IQUrisl r=xts and sand I01n,ng.:an:
maJOr probkm~ Thc:so: acli'~l~ =-,It m roc't""
cm5liI eltlSion and \oss ofclanbcx~CleM " a ·
\1:1". and ,..... ,. cd outrimt and poIhl1lon \old. llul

pollute coastal and nuri"" h.lb,(al~ ,,,,,h a, ""'n
tnw«, COf1l1 reds. 5e3gnss bed. and 0100 hcn,hoc
CQmmUIl IIICS

With,n I~ €.a ;;! Asian Sea countnf'S ulllk-r !"e" Iew.

there are marine ecosystems lhal ",ng. from .... re'l<'

10 s ub· ,rop,cal 10 Equa,onal types 11Je<t manne
W"lc~ are .Olll< of ,he mos' prodUCt" c in .he ,,~)rld

and are heavi ly exploited for fish'ng ""d Olhe r re·
OOUl«.t . A l,g nificanl pcrcCn1a~( or the wor ld ', Ii'h
eres prOOlIC'I<m COme$ from .he wale""; of 'h" re
l ion and provides prole,n foe a large I"'n:ctl,at-c vf
,he popula,;on. The East Asian "'l 'on support< all
unpar:lJlcl~d di,'ersny of "",nne buna and non. It
C(Hllam $ onc-founh of ee " '00<1 ', ItlO>I producu'e
manpuvc f(ftSU (Wor\d RC'OU~ Indc• . 1'J'lIt>land

nc:arly OllC-Ih'rd of lh<, "orld'\ cor.oI red, ISmllh.
1978),

MOll' Ih;tn 70 per cnIt of1M populallOn In lho coun

tnCS ,n the !t'gion I"Q ift roa>\2l atU'. and <kpo:nd
In some \Io'ell) ' on marn'le andcor.ul re-ocrce, for '1'
nwn II<lO.U'l:'C of rood. emploJlmmt and ,nrom< Ac·

t" noes ""h,n lh<, coa\UI and mannc: =~ ,nclude:
manufxtunng ;nduW>C~. roa.<tal and man"", IOU.

'\00' and n:crcalK>n. r"~~. aquacullur", !Yr.·.....l
Ing of medlC;na1 and industrial produn<, and mannc

and ri ..cnnc lransporta'ion. Thc<.o: X1"'IU,,' mal ~
large...-.calc corm,..:n:ia1op:ra!IO'"or ,"",II '",al< land
and lnodnlonal actlons in,vl, ;ng local rommuml,e\
For a r'l:g,ool hal depend, <Q ben,I,· "" manne alld

Il<nI.VIl ..-.J I)e K",,; o<~ 119%"<f'O"<d ,,,'en,,,, ,l<t'Of<'"
""" ," tilt (;'0,,,,1H'Shl. oo,. ol • '..,. "lUll ",,"It'"~ I",", "..'
.. "" ,,,,,,m,,,,,,,1 luu"...... 1n""".,,1 <'r.'"",,., I" J~1O.

I •...,, ' ""'" It' s<,.,••,." A,,, ~'", 'W" LII "d, "I ""I ..." H)
1m. ,n.: prt>I'l\>f"O" h,d 1,1Ie" ", ,,,I,,.. 'l l l'" '0'"

eoaslal resources. II I~ of lhe UU.-I ufiCncy for lh<,

coun~ in I"" region '0 undenale ,""<""n:abte ok

,elorme", or thoe "'.....rccs ,tlloogh the pre\~n

lion of poIluuoo and de,.rad;lUOOI or,he coa>UJ and
"",nne CCO'J,)"SIelRS.

2. Aim of the Study

Th,~ 0\"""'''' repon as ,,'e ll as the <nIntry e:t....

"udies ha ''\: the rol lo'<o 109 OO)tt1" C>

Present a broad \'iew of the regoon's manne

em ,ronmen' and lhe majur '""'lOll"""
eoo ta ined in i l

. rreS"n, a eompr<:he n" ve o v'ef' leWo n I. nd
ba>ed suure,,-,and acuvmes that pollute ,he
.<ea<.
prc<cnl lhe SlalU' ur act,vil;eSdealtn, wi'h
,he prOlee,ion of 1M marine, eoastal and
a, ,,,, ia,ed fresh wale r envlron rllem, .

- re,'jew rd evam m(ormal,on provided by ,oc
Ind" idual eOUll1nCS or,oo rt:glon.
u.lell1ify and asses~ ,he problems and

establish priorities.

- <e1 mana gement objc.:'i' c< for tile", priQOI~
P'obi<: Ill••

- Idcnuf)'. e''elIlu:ue and ~1ec1 "r:lleglC< and
me"""res foc~emem.

C!-t3blish cn 'ena forc'":oluat''lI1hr
effcellVCl'lCSS or lhese 51rateglCS. and

t.letamine the elemems l't:qll",:d 10 "'I'P""
1he management >'02I"l~

3. Scope of the Study

The lCrmsof refcrm 'p«,flCd len COUn,,,,,, 10hc

ro,el"Cd and tbe)' =: A USl rnha . CambodIa. China.
1....1<"""ia. Mala)·, ;a. Ptll hrrl nt:~ . S,ngapore. S",,1h
Korea. Thailand and Vie, N. m (hgure II. h >r II""

pll'l"l"'" or Ih" "'pot!. 'he Ea." A"an Sea, "d,·
I ,ded in,o ,h= ~ub reglOll>: Soo'he.." A< 'a. n"nh
em Ea" A\i•. "",I Au" ,." I", Wh,!c ,he rer"n w'
er, Ihese oou" lr;o, i" Ihe" ent"e ,y. <Ome arca, are
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l"c~ leoJ '" moJre de ll,,1~~,,<.<: of tm, :" ,ubble de

t~, I< m 1110 TDA rcron '" lI",h e'fleet< tile South ChUM
Se~ I>IM: to thI.' lUll" ~izc " rlhe CUlmtr}. '" theca...:

01 Chtn:l. only thI.' 'oOtIlhem pn:!' 'lICe' orG~~
'"",np,. and Il""/Wl '" nh t"" ;oddttJOn mtlle $1""'..1
'dnllm>J.l'llli,·c reglOlls of Hnn~ Kong and \ 13C:ll"

arc "'dodcd . Aho. onl} thoTropical area, of roonh

"n! A"<trali~,, coo<idcrcd

h~urc 2 ">owsonl)' Southea.1 A<ia pi", the \OUth

ern pro' ince~ of Chi~ 1lIc "'"""-, s~'d ",d'<3"
lhe ....lfloon oCtile OOUnlnDthal COI1"IC' ..........., I"" TD,\

<.Iud, Tog.ethcr ""til Ko,u .~ [1...., "'1101" 1\.1'
"""'" l"" only l>Ionhcm r,ao.l A'13n Je.lS ,,,t> rcr:oon
,n th,~ O"el" icw. In lhe e:OSC of Au>tralla, lllc an:a 1.1

~,,,,, ;(iet3 tioo ,~ t~ tropiealll1>Ml On from b ",,,ulh

Gulf" l Weslcm AUSlr~lia (1.:11 , 2~ $ Long . II ~ 1 I

toC~"nsf l:lt 16"S Long.146 E) ;n n("th Qu""n,,...
\t...:h ;ulWlior!luL, brnl d,,-eClcd at QI,p-«...Ke pol

1"1K....becau:sc mthe dram,:."e l\iIlureof011 '1""'at"
'ng hom sh ipp ,ns meuk-nt' and lile '>C'Cnl} "f the

artcru unh of the >1'ill' in rd ll"'cl y , nHlIl aflc",,"d

a""" The pn:....:: nt ndude< mature pollult'>n or "'I

tkm "d from Xt" 'lies thaI Q<'C'ur In the <ea and onh

deal, "' nil ollind a ""de range of other pollul.1Ju,

wt .:merthc man""",,, ironnlCOl den'cd Irom bnd
b.:o.~ «M>rtt<.1lIcsc"" den,·cd lrom 'ar>ou' IaJII.l
hJ"'" -o"",e< from a ",-,de ,'anety of ""tluop<)grnl<

,",'I" 'I'''s ",e1"'l> " I: 100'" d"nved fIO'" mla"d 1,,,-,,
Ilun' thai result ,n "'1"'1' that ar~ ~am:d h; " ':'1<>r

cOIl' '." to the ,;ea. O ften the- Ie, el of l'Vllull"" " e"
..,,,rbll"" by ...Iufal caui<'> .ud1 liS f1"o"hnr .",1

f,","" fires. 111l< report co> ,,1'1 the pc>IIUII.... ,,f tI'k:
-ta.vtd CQ;I.o.lal a",a'I b,," ;11<0 rdatN trc'h .. ~l~l

"nUl\lf1mcnl'

4. Approach of the
Study

Th" report "b.:o.""' ..... earhe..- ,.,on. unJet,.,k"n "w
,I\" t~~,"nul T ra",I>oon<J~r; t.l,a~"<>'\le· \ n II> "
11),\ I to< lhe ')"",h Ch",a lI,at "" 01; ,,,<ltlo,,' 1',,,11<,

pa" un "f seven nat, o""Il><"><h c" namel y. nllnbod' a.
Cll",,,. 1"..lone"a. \l ;' b ; " a. P1\1h ppinc, . l1I:o,l..nd and
V,el Na'" Eoch nallnnal C()rffmlUtc prepared;l COUll·
t~ ""1X'"- In~ndcd t" pn.I"Kloc ;I C()Untry-~anal} 

," of ""'C,·n::I:>lN rmMcm< and o>nccm•. 1lIc "'
pOOh ",,,,,, comple,.,d ,n the <econd ....If of 1998

11Ic I"c~nt termr of ",fcrence (fORI ;nclude th"'"

Olher t' h' Asian S:~, ~o" n tn,,51region" namel y

AU~lI~ I "" ;;i nga porc, on<! SO"1 1\ Korea. TI,e study

he", " b;I, cd only \/n secoodM)' «lUree, or ,nfonlla

""" anddfl,:, not "" 01, e an, rock! ,·is,!S.

llIc l.-l "f the prl'<enI 0>'..... "'''' " 10 dnI'" OUt onl~'

land· ba.'<'d SOUI""-' of ""lIuI""". I"" ' -;lably, lhc 00' 
erage a,1I.l ,legr"" of de'a,l of the oat""'31 TOA re

p" m vary eonSldemhl) '" ter ms of thell quaht), ''''d
""",pktenc" In any ca...., . fm the three addn;onal
,,,t> rel!"on, no;>rlhem Austl'llha, S",gapore and

Sooth I'.OfC. "her" nal lon;ol report:> ",ere no!

unden en. 11 "'.' nccC'<<;Ir) 10 df:' clop thI.' compo
nent, <,<.",nn~doc'" Ih"'" ""b-n::i:'llnS. based on the
rrd,m,lW) ..ort; dnne by the UN[ I' Regl........1Of

h (c for A"a 1':><:1 (, " In BanJ::l"l , and the ,e~l from
" h;" c" cr ", formal" )" Ihat ,'(",Id be gatherC<l qu, ckl y

Iro'" OIhcr >ourc" ,

llIc pr...-,..,nl ,qlOft dra....' informauon from a numbo:,

.. I "arllef t<"P''''' \ltllknalen by the EAS/RCC and

on .-cp"rt' f"'CPoVe-d h' lhe """",her eoumn« 1llo:><:
"'dude an carll dratt of the Sl:llcofthe man "" en... ,
rollmem un<!cnalcn b} K" l " ,an (unl"'bh,hed and a

,'" "I "'1"'''' fWIlI " pro)eel on Trm " l>o", 'd,,"'"
f)",~n."/I, l lw t. . " ,,/ ,!l~ S"uIII ('h.nl' Seu

'hblH: \ lc \l anu' . 1'1991, "'I"rred 10 0\." (he 1'1),>,

"'T'''f! In th.. Sllldl The TO ..' tCflO'1 ""'''\len,,, el}
... ' ,-cd I'll Kn l man and mi, stud) dl'll"" hom lhe

,~, ","<I""--",,, Valu;oNc ",foon,,""o "o/:lUJncdfrom
lit<- ( -.:rp £,>,<;/H("L' "udj 01' \~ndl>a",d p"-,lIullon

<on J n..,n"'·' uf S"uthc" , t A",1n c"\lmr;e' ,,) Koc

,md "'''/t 1'N5) I n f"r'''~II\'n " al'>O t1cm,-d In'''l a
nunl"-:, ,'1 ,"""!"IJlIO'" on the <talc 01 llle ~n' ,mtI

n",m urokn31.en t>, ttoe L- -':I::(> Rc1;1(KU1 (Ill""'"

8~n-k,ol,nLl \\L""Se.:f~'I.>n... tl9'W> ~a

rm ... '''1'''''' ", IS(" Wand ,1.1)8 t IQll51
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5. Socio-Economic
Status

5.1 DEMOGRAPHIC FEATURES

While the "cry high popul~lI()11gA}l' Ih mres of J 'lI
yr ,n Ihe posr-wa years no lnnger 3flPly, <e\'eral "r
the COUnlriC$ arc ex~ric""ing gro l't h ralu of 0"('
2lklyr. c.g. Ca",b<:>dia /2.7%/yr). Mala) . ia anJ 1't111
,pptnes (l J 'J,/y r). and V~ J'II:tm (1. 1'l1) '). 1M re
lum 10 I"':III:X and a II'IOt<' SUIbk tt<>nOmlC C'<JndlUon

,nC~bod... and Viet Nam In lbr ~.' ,,,o~,

h.ll\ l:mcQU~high "'nil DIeS. H,gh gf(W, th rale"

are also ",taled 10 a high I'f0POfllon of nIJ'31 popu la

liorl. and. in me c3.,e of M"lay,;a, " resultof olficinl
encouragement (Of increased IImh ,ale< L"w POI""
lallon growth rate;< arc. ind,cali,'c of a hlgb Ie, cl u(
1Irb.1n'UlICln (c t .AIBlraI,a and Sin&,,~ 1 bull"")

are also l!r resull of~ful popuw",," con"ul
as arc u.. a$eS of ChI ..... llwland. and lndooe<'"

For lIw: Sl"l:O SCS Slale5,11lc: "'l: ,ghwd me3tl gro".-th
rolei$2.17 percent.At 'h" mle. tile popul. lloo would
double in 32 years. In Cambodia. tndonesra and
Malaysia. yowlh rateS in ,lie cQas,al pro' mce, bor

denn; lhe Sotnb China Sea are 1.5 II) 2 0 II~ ,be

" "11,," ,,1gro w, h M c. (Tol" uc- Mc M" " u<, 1999 ). In
,I>< cO"" of Cbllla, cooslal cll ics basc bun CApom
coclllg "cry bigh r:llc. 01' poJIUl.. ion 11'0" lb :b a-..,
, ull of ,he opcn'ng up of coaslal »ea.\ for (or<:ij!n
'1l\t"\UTICfll> IIuo. began in tht carly 19S0s. CllIes sucb
:b Guangzhou and Shcn'ben ba,c aurxlcd largc
no .... \ of sural-te-urbsn migrllnl~. This also affrctnl
1m, :;pel'ial Adllllniltrall\'c ~ cginn of Hong Kong,
" blCh , hows a 1.9% 1;"''''lh flllc

T..t>k I <ho"" that se'er1ll oftht OOUn,",,~ .. rn:. b~
19'11. al.-cOldy b'&hly lIfbamS<.'d Sin~ flQO't< l.
Au"raha 18S'lI, .. bilc SOuth Korea ' s urbanised
p"pula'lOIl rose from 51'" III 198010 83'1 ,n 1991
A~ "lib Ko.-ca,all Olbe ' coun,nc, cxl"'ric nud rap,d
U1b,"",al,on ",'cr ,he 18 ,)'c"r period w,lh Thailan<.1

c\l"'ricl'lC IOg the ~ IOWC<1 urbani sa,i on lI'cnd ' I'lCrcM ·
101 from n il 10 21'i o'-cr!be ,n,cryaJ Se,er.t! of
tbe coontri..~ VicI Na m (:2O'J: I, llu,lalld (2 1'l-l.
("arnh<JJia (2=".'1.CbiIU' .'2'1 )and In<.Iclae5,a 131'l 1
h", .. !"CIlU,nroI~ly rural Generally, lbe: lrend 10
.. ard ulbanisallOO far lhe Eas, ASIan Seas oounlrie,
" unn""al<:obk, A' a;labledaL:l dra.. 'n from ,he TDA
nal,un"l rcpol'l.' for lhe seven SoulhChina Sc" JSCSI
cuurnn C' rcHal ,ha, a largc propor uon of lhc<.e gen
erally c,," '>lal commulUlic< are .:oncc.Olnllcd III wmc

-

•

T"blc 1. 1'0 pu l" lion Cha.....cterisl ie. of ScI<'(Cll'd Ea' i " ion (;ou nt ri"" ,
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9.1cui<'s. ~,",:Il ",th 0' Cf llJl.llOU ,nhabt,.m, ,TOlb...

11(hlaue· \ k \l;:wu"I'JoN,

lber'l:" gr'l:~ '-mallnn of fIOl"'IJ{'"'' ,\c1",I,c, 3m",,1'
llx- len E,m ASIan '"'lUllInC' ,,'nh hll!hl\ u,nam-ro
Hong Kong 3,,,111\(' "' I~.' I"tc " I ""'~"()\>rl: lead Ing
the w''Y- Ausu·. ha. ~ "o"lme1ll31 ' I."e. ", pre,enl. the
OIher c.• m:ll1c. S~'c, a l Cl'nnln c, - ,amllOlh " (57
pcrwns/l;m' l. Mal.y" a (1',1 ,. Ollna ( 101). ..00 ThaI
lomd (116)-- """y be ..~ ,,,to: 1Ybl:"et, Iighll)

populaled (Tab'" I' H" " e , e r. """'31 oon-<>., prt""01
'Iulle a diffe rent p",UfC: r.tbk, ~a and!ll _h"'" 'hal
IK'P"lal lon d"nM I....... ¥C h'~""-ll<)f {!we "';t>lill ....b

~IOUS of a ll ..... and llx PIll''f'PI"'''' '" ~71 a1l<J -lT.!
peo.on<ILrn-. re 1""",(1, \blah... 4n.l Camhod...

an: k asl dcotl-<c: aI :I1 and ~l} I'"-""""',I\.m· ll 'Rfl. h,,-'r1

(1998) noI"" thai ,n \"'1 .... a.... IX"'l'1o I". dle\ell
h' glKT densilie , of '>lXI- 1.IN.1 PM~("'''''''' dl<>lll the

nonhem pall ofthe Gull uf T"nl", In ",me pan, of
Il anoi . dc,,"1 1CS can ,,,.,11 1 ~.(KK) ['...""n.,}l.", H.,

Wes toun<m. Inc,e:","l' r" h" rr~ , ~ I IO(" all<! <>, 1'"

plolr.anon as:unon ~ III" m"J'Ir""."""n...dr" mg ton:",
bchiDd th .... dra=l1<> IIl<'r~ ~", 111 e'>;l'I~1 popul"liOll~

El,",whe",_ in man) hea' ,I> P>pUI~'N ..",J, ~lkh ~~

Itw: Md'ong dc:1..... ja, ~;ond1.lI"",. '" c' lhot ~>1 ""

","I dec-:adc:l.. the« ~ t..-.:n ,~~ I~!,,' mle,."on
, ...."' III coaD Me ..DJ ",pn:,;oll~ In "",,'~I,llle'-

no. ,mpI.c....,...an...n~ lrrm 1o~"''J'Ub:~'" ~",'1h

r31... and k'd or u,Nn"..,,,,n "'po.... 1dIl~ I"r ,,,,,-,tal
oDd .; ,~n "" ell,c, .r~ 'ha' po-,,"u,e '111 ",."'dl,C

$(>Ilrre~ r< ~,~all)' r~,-e d Ther", ' .,1", 111<",' ," 'e n",

po-e"ure on the p~11 (\1~,,\ en""" "" ''''d cuv "Jnlln
" IfOl i" " to prcv ,de ha" c in<:' ltl,e, 'uch ~. '~ n' ''' 1 ion

a'ld ....a$IC"atc , I r~"tr ncm pbnh I" CO'I": ""h n"" "
I"'Ople and " mer arl<l ,...he, 1'''I1\~ "I ",~h'I,,'n ,,~ncr·

atN h) """" ",Ju'tnal ~n.J ."",m."..,. 1 ...1" ",,',

5.2 ECONOMIC STATUS

11>ct~ -:ut J!'I~nl~ ....1 • lD I" ,,, <>l

lhe cconom...... _~.u, t I" (i'" t I ~ .-,..,n·

1f1C~ ,n lhe rc~"""" 'Ih n"ru ." .....-.l,n l ",,,I tnl

lion ""d C:"n\M >II ,~ ""h ~ m"re l'~ ~1 "'II'"'' ~I 1""

c",t- "r rhe ",~I.: ('nul ,he "3,1 "I III., I,,,.,'" ,~I <TO.

'I> ,n ,\ " ., rn "lid I'N~ Ih.· Eo", ,\, ..m "'f"'" '''"

lhot f....N ~mJ!' nc, ...... .Il thot " ....1<1. Ihc,c ...-c
"" enJ or lhe >o-<:alled ~e" I) IndlNria li on' fA·.... ,
m"" l~ l ~.$ l"- .A~,.u, 1 'i!"...... IWJI"I)'. l l ,,"~ ""n~

South Kore.... JlI>d Srng~JlC"c, ~"'''"f' lhe <:<....1110'·.
u,llkr "" ,~w. The 1\It-.- a,l(I l!>c I" .s lk'clnpcd ~,....n

I"", " I the reg"'n .rc ,Ie'" ,toed "' mal.", f' a 11\" 'g_
gcc\C formatiOfI r"H"" ,ng Ihe k.dorJ~ran 'hm I'''''
nllCrte,"'"..-! r~p,d <>:01101111" ~mwlil from Ille 19!>l ).

I" 'line the NIEs . ,>11 laler tl '" "'>Iof thot "'f'1Ofl '" "ulJ
ctcse lhe IcchflOk.'ol' .ul ppaoo 1e'c1 of<k' C~ lJIrncn,

" ' Ih JIlJI"" GD P l!."", th .-alc, for~ Ill....., ' II;..

"'cr~ 6~. S I and 6 2. ",<pc..;li'd). in 19'1: OdIC'
r>ptdl) ooriopinr COIInlf!t" ,n the I'qli<>n "'C'e 0>",..
1-12'1 GDP gl'O"lh. IIItlooc,ia l7 .2'~ I, \l ;ol~" ...

•7 II' I. TIwbnd is2 'I J.and \ ocr :":am til Y' " I9\):
fi,u",s). G""" III m c.. for ~r capn.>; GDP n"n.~e,'

"""la. Ie' e l, ofdc:.....lopmcnl (Table 2 f,

R'I'"I cconomic growlh "''''' luelled by la rge 11 " " ,
" f forClgn direct "" e,l lIIc tlt , (FDl ) illlf> Ihc ,eg 'o ,"
,\ n,,,nbtr of IhI; A"oc,;'I ,on of Soul h E. ,t .h..",
N~I,(\nS (ASEAN) fullcwcd h 1'. n alld the :-:lh ,n

e.\pl'rrenclllg high C<.'QlI(lrn,c gro" ,tll. Th " ,, "<f,,1

Iov.e<! hy Ollrul from lhe ' 13n ofthc 19s0..lb:.-k

I.de' b) \' i~1 Narn and C"ambodt.t " hell lhe~ ""

uptoN up lhel r «OIlIIltl"" and ncapcd lhot """"f'b
ofl<lQ;c Influx of Ff)l 1:.ncour.Igni b)' JIf\~I"( ~......

ernmenl rac"3J!'.... fore " n ,n'rstmc1Iti poured ,nl,_
manulxlurin, ,,>du~, C,,"'lructil'Jn, luun,m ~",I

OIhott ~Of$. In ,."cr.lI or Ihe """",rc~ · n< h ..'oun
Inc••uch as Indo"",>,a. \blay, ia. lba' lanJ . dOO \ Ie'

' J rn llI>lh dmllc'I<t· and iorc, ~ n eompamc< ""'r,,
cng:'gcd rn large-sc.le tu"hl:r CXUlICUQn. rnn"" g, I'"
eolecm. and ro,hcri"S '1,1I" llic< hplo,M,onoj ,,,,IU

",I ,c" ""e",,' oilen far e ,,·cc.u,d lhe eaET,..n~ ","'
po""" 'I) II tS e~ar t ....1<uch rap"l and rro""e d,',d
'\fI_nt h.l>. '0 he a.:,,\,mp~n ,cd b) 'UMWIII",II'T''' ,
.'00 <If """,Ia"(,,, <lIlI.I"'~.le"ater tn:a lrn"nt 1....'10

tl<'.10 1.« 1'up " " h ,"'311' ~ul'rno:rIlcdk,,, • ,,' po
lUll'''' load« 'Illo the If\;U,nc.u>d ",Lucd l..,..h,,~,..,

e'" "''''''1oenh II " .~ar ~l", tIL.<! ,t ,........ e''''1) ....

"hl"ut~ 'lrOll~ ......,Inll '" I'...IIC,' nalur..l ."""'...c.
.",<lln pre' '-"" cn, ,"mn...nlal ~,il<bll"r 1<\e' lie

...,Id",able de' ~lorn~n1
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'll. bJ<> J . C""I;"u.'d

M inin g
C'oulrr ' CI\ P ( :lW" Gro wth rale or Agr ic ulture i'o'lll llufllcl urlug Servlces

Sub- r..gi 'JIl l"SS uu. Gro wth rare l'.,reall. C DI" Share O~DP Shnr~./o r C 1)1' Shar~.j~CDP

- 1997
t·I.~.n) - (0/."';:\- (%

0/. 196 _ " of_
Year 1992 199M" 1992 1998 1986 1996 1986 199 1986 1996

A ustrabn ) .'!OO
- - - .-

CW1,:,oola 32 10 n d. 1.6 - 1,7 46.2' 47 _ ~ 18.8" 13 ,5 3H)'- 39.0

Chlll3 1.055<1 14.2 72 12 9 77 --
Honak cne 164 '1 6' l .O " 21

lndon""ll 2219 72 -3 0 " 29 35.4 24.6 22.5 34 4 <21 41.0

Korea~ f- ' l~ s r - l.0 4 0 .,
.-

MaJayua '" 7 8 l .' l .J ' .1 3:U 19.8 26,8 41 ,4 40.7 388

Philiollinell 89.3 O.J 2.4 -2.1 2.8 26.3 22,3 32.3 3 1.0 41.5 47.0

Singapore 10 1.8 62 JO 4.1 '.7 0.8 0.2 37.4 35.5 61.8 64 ,)

Thanand 169.6 8 1 ,) ,0 6.8 ·28 17.4 11.7 3 J.3 25.4 51.3 63.0

Viet Nam ", 86 JO 6 1 7 0 50.7 27.2 lIJ 30.7 173 42 1

d A.,on O." clvp"", nl 8.nk 11 9'l~1. _I",," 1),,-r /'1"""'" Oult,~,k. JW8 S{Ih ,ol Cltopt~" P"""liJlIOR lind II""",,, II , ,,,,,,, ·, O. (onl l:n,,· r,..,..'1~" y", ~.

Tobl< AI ..... A ~. r H oi '" 2'1
~ GllP J"''''h We, 1'1'11(11'1'1'1 c''' ,,>OI<\II' '''''~ " I. I)".:c" ,,,",, 1', I'l'Jo) ","c)
r. C:u"t,,"h;a. ) 'ffl1f,~",C'

.~."" ,. I", ,,w'e " r ,>,,,,,1 ,,"" ., ,, ,,,, \I,,,, ,,.,. 11,·....',0/ //0,,/, . ,1 \'"" ,10,·"" -I" " IWll/J'I'N. "rr<n<lKe'

·



For ,he pmod I<)Sfl 19%, onl) Cambo..ha ........ ""
:an unalte=l shMc of GOP of ,he mining and "Vi
OIlture SC'CIor ...hM m<J'>I (llher C<lIlnlncs ... ilneucd

a ....bstan"a1 deo;l",c c>f \he I«'or '" fa\1')Uf of ,he
manullClunng. 'O«lor l~~1a and Malal....ia un
lkrvo"C11l rapid ,ndU§(fl.lh<,;ilI\" during\he periodwhile
,he Ph,lipl'n>e>. Smga~. Th..3lland. and VicI "'am
sho...ed link change over Ihc Inlc l'\al By 1996. the

",a nurae ru,, "/!: >eclor [(I(" all counmc~ under rc"i"",

Willi Ihc c,ceplion (>fThailand alXQUnt for o,"cr 30
f'C"r cenr of Ille GDl' wnh Mob}"'I' showmg Ihe hrgh

c, 1 rruportion, al 4 1 I)/: 'CC"I The COllCen\ has been
lnall1lal1ufactunl\g 1'1,' "1; leI up by fore'!::n firms do

llOl pr:toC" 5e as sm"lcnl e,,' Iro",ne'1I31 eonrw ls as rn
,heon~rnaljngCOUlllno:, li O'H ' et. thete I' cvi<kocc
to shQw tha, large mul"·nallo"al COrporallons
( ~I:-;Cs Ihal e~n rJ'lOre ,e'pon'rhlc For ~ecpi ng up
hrgh cn,·'rt>rIf1'Oenl.tl "4I'Idanh rn Of'C"raImg \he" rn

duwW p\ant>- than d"n"",.., rnJllWlC>.. The "01"5'
ulTcndcn; arc hld~ \<. be mill and mcd,um-<.o'ro
firm....""'her lu:a1 or f_Ign .....-naJ I in \he ca.c of

Slngapore_ 'CC Loh t'l nl 19951

6. Characteristics of
the East Asian Seas

'11", di' ",,1\,""" Ihree ,"b' re~lo!l' SoulltcaSI A'i3,

Nonl"'m L1'1 ,\,"', .",1 Au" r. lra - " nue'''''!')'
I:>c.: au", of the .. '.'11) ..hlkrc!I1 cn, Ir"nrnc:nral con·
d'tion The S(KI'he,I.)l A"an ,uh·rej!,onal man ne ar

ea, mdudc ,he Somh ('h",., Sea ISCSI. lodonc,r a"

an:hrl"'lagi,- "ate",. \11>1.1""", $ca. and the Philip
p''''''' ",a~ "h,l( ,he .....Ilhem ",_" (If Chma abu'
lhe "CS <1Dd ,tun:' ,he S("'> " "h ~ "urn""r ofSooth·
ea" ...,'~" S,~", The renl.>lnln~ ,,"'= 01 Ch,na
~nd ""- of SQulh I>:"fe~ ........'I\ul~ :II part of lhe
~orthtr" F...." \"~ ul> f~,K>naI manr>c...-ca The

AU\.l,';)lr~n",b-le"'''''' "'~"' 'tl<:no.'lrthcm ponlOl'l of
,\ u"u;ajra ff{\1n C""" ,,,0. m Q...",..."loiRd 1(1 E ,nlOU,h

(julf 111 We>l~rn .\u ".11.

6.1 SOUTHEAST ASIA

,'

ea." A!i'~:ilK.hown 111 Tabl( J The ,ou.! ""..."hne
ofthe~,\;,<OflC<)Unt..... ,.mIlKthan lOO.IOl

km. For ,hcSoo'hCh,... Suo 1~~ ma"...n,cr~w"m

~ S, 1000 sq lin of nl"h"ocnt atc....u>ol dd"e, """en

a1s. nutricnll. and pollllUll1t, ,m,," n.. populall'''' "r
Soulheast ASIan naito,,, "ahnul '>OlJ m,lIion and .....

COUnt for :>OmO' 8 f'C"r ~nt 01 ,he ,.,..rl,i">pUfKlI.'K'"
TUlaI populauon fm tho ..." cn Soolhea" .-\ " an SUlle~

is~ million {1997 fi ~ure, )lTal>le II 0 ..C, 70 per
cent uf Ihe reg-run 's popula"on J" c m co, ,, ,,1 a,eA,

Wllh III<: "","'pUot' of Smg"porc. 11>c Southea" A" ao

n:'gion is ~'l"'""ncl!Ig ",p id IlOpu l.l llln grow-rh "I
Ihough lhe ....,te . ha"e heen ",(~k",, "" ""~ , " ....C,lI
do.'ClIdes Thc rCIPon \ llwal p"pUIOlllOn " e,tlma'ed

to ,r>cn:'''Se from 475 nHII"'" "' 1')OJ.1,,, 720 It"IIi,,,, II}
the )car 20"'..5{World R""",,,",,,, IlbJllute . I992l. ""p"

rcsotnllng an ' .....rcll"C or ,"... "0 I"'r ,'em O' ..... the
Jl.ynr pcnod. 'il.....t c(>Om"", = .al..., h'1hl' p,

...,"'"
The sui>-rcllOll "",-, e\p."."... m~ the h,gh.,-... 'a'",
ofeconomic grou th In ,he ",ridunt,l 1997 ...hen 'bt
financ ial ""s.rSdra..<;IIC:lIII "" '-L ," ""'dopmen,
Ho"~",. so"", eounln~,. "'Wabl, S,ngap<,<c. ,nlhe
sub-reJ;Km have alre""'} lurned a"KlIki., lhe '>OClal
and ",,<,oom,c fu nda""'ma l' ,,1 m"" "OUlttn~, ~..
round. 0"". ,h. <cooo m... ~,,""iI tfeoJ , ... ,unlt',

'ilc .Iready ""ble .J'''N: "" pan , <In ,I,e m,,' inc
"'l\"i",nm~ n, ind"Jin ~ ,,,,'h ..·.'u" "t"" ,I' w,~l

r~ef,. mangro,'CS ."d ,e~g"h' "ed, ,,,nix "'''lCcr

Ixltcd by urban growlh ~nJ 11<''' """"",,,nl' '" 111
du>tna l and co"",,,·,",.,J ,."tI,",,,,. Ihe ''''"",,,n,,
reecs, ion and lhe a _,.,~,j ..."1~I'!I,..."'h'l 111 "k"t
Sou,heas, Asian eoo "tne< lonn~ at>nu, tlrrr (l" n ad

.""" COMC'lIIlC.....'" The "~"tal an.J n...flne ~n"

runmem arc bc,n~ 1>"""" ,mp.>..ltJ Jue ,,,,,
wJcdesscnua.l "'h.o>l turt ...,~.1<'opmt11lE.."J

opcr.HiorI. .,( n,",n~ " ,Ie ,re"'men' I.... ,III,." ~ ..
fCl;uh of I:a:L of funo.!, .nd ,~ho:r ......... ",nt' Jbe

pac!> on the rnan... cn' '" "'"', I r""Klr.~, 1\;"
lCf 1o be a.,,,,,,",,,

-llIt'n..hllC>!> .ndpn>d...... tt\ It' ,'I tile ~.. , ",~n <;e~

and a ' $OCiat...:! ~o, "'''''''''''h ,rr,' ",r~,.."I, llm:,IWllC,J
hy h,~ h I"'pulattOll 8m" th 1"""'''''' t,."" I\<~h 1.111,1
and ,ea-ba",J ",ur,',", ." ,'r ....ploi!~""" ;lllJ h"l"I,1I
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T:lble J . .'Iaj or C;l i6 and L" rge [{ i,cr 8 asin s in Sd l'C led S" ulh Chiml Sea C()u"l c i~, and ('(,a~ l " l
f' r",'i n c~ ~ r

I cu, I(i,'c r W a tershed I l'ol' u la tionJ

Size ('000)
I COOOkl!!l -~itb<llli(/

{It Kong !-.:<;In ' " Stun "toe ' ", 10"-
tun Iussei m ,

Ir~ a a ~ lm un
1 ~7 -

tun a . Aren 2"S, 11lIlOUk",,' i1 le Sihanour-\ii e re PI lot LIt, _ -
p ;

i K,' mPVt
re ' Kom " Som ~(;,4

om " rd; ce I "" 2 06 603
u tore 3 7 .,f 84

u

",.
,f

'.
"
",
'",f·
"'
"
'f,...
".

"
f'

'"",
ial

,,'
~.

m,
c,f

"m·
IlI C

."
",.

,v,
'lIr-

k'

ne,l
'"0
"t~,

III'Khli"a';on . ,ewltll'!'. III hJgh ,ale, of halmal lo~"

and 1mpa",nC rll "I lhe rege nerative capacil"" (If Ii".

1I1~ resources The _" ..:i'H'<:\lmm l1(" impaeb or ell"i

mnme",al delcnO'''I'''" arc Slgnif;c,,,! for the ocwly

de'doped ~on,'mic, or Ihi, region. Thi' i; due to

(he hea,') dtpendence on mih,alJon of coasta l re.
source, for lh~ 1:"""1<1 11)' poor coastal communll;es.

n 'e gove rnm" "" on lh~ reg inn are well .warc ofll'e
"'r1ousnc<s of Ille okplclCd and degraded marine anJ

n:lated fre<hwJIC' wv,ronmCll1 and ha,'c fQrrn u)aled
poll"es lQ de,,1 w'lh ",,,,,age,,,,,,,, th. pollut;,)!' ~I

source ""dI""melio,ale the i"'l,acl s on the e"""on
"Ie"t. Impleme"!:!1 "'n 01 ~m lfonmcmall><>hc",.); are
conslr:lJned b} mam ['C illO; bu t the rask ;~ urge",

and Hnl1lC'hate

6.1 .1 Physical Characterist ics

The "' ate" of Ihe So ulhea>! A<;an,lib. regIOn under

re",ew eon'pmc Ihe .'e"'mlly locatcd SOlllh China
Sea W;th Ihe adjoi l1 ltrg Wm~l~ of Ihe Glllf ofTo"kin
(Be r !lac I and G"lf 01 Thor land. Ihe Sirall , of Singa.
pore, Ja' " S(:a, lhe' W"lcrs >urrollnd ing lhe Riau Ar.

chipeJllg" an<! Ban;tb and Rililllng. ar>J the Makas'ar
Sua't ' The {)<ca u(lgmphie (caw,"", Ih'l innucnc~

, The ,,,,,I ,,-.,.,...., "f ,><,.,,11<'" A,,. <0' '" ," •.«. of g 94
'11,1."l I.m '"P" """r" '1 ~ j f"l '"Or of the World', 0.00," .,"'
f><.(Soo~.."". I''' l. r c' l

Ih~ sever ity and mO\'emenl of po li Ul io~ III Ihe ""'"
,,,c ; c1imalt "nd melC{lwlogy. th" bath) merry " f lhe

ocea n l1oor. Ihe deplh of ille lllixe{) watcr I"yer. "".
raee wal'e, . tid,,' eUrTellt' ""d surf:u:e wmd d"f'

6. 1.1.1 CLl M,\ T E

The W' lers <;If Ihe 50Ulhe"-<1 'h ian <ul)' l\'g'lIn ale

$'rongly influenced bl tllc A"an mOI"'>lIn r"~ rr rre '

Ibe Nonhca,l monSlIOn Ill"".., ~I"..ee" o..lOlxl'
No,-ember and M"rrh . bnnglng in a ':\lld Jnd dry

sea>on 10 lhe m"in land pomcn of lll~ r"~";lII il " ,, _
evcr. during Ihe inilia l period of tile 11\0n".,.-,n and c.,

pccially wheI"C Ihc winds a,,· d"eclc,1 u",h"re "",I
arc omgraph'Clllly lifted. ,'cry hea' y ""nl , lIt,",t rna}
persist f{)f OVer 0 wed. occu,... OVc, t h~ C~ nt <:l l V IC'I

Nameo;e COO" and , long caSI coa" 0 1soul h~tn lhai
l, nd and Peninsul,r tl-blays;~. TOl< ,ud" lhe bj" "101 ,

lhe winds !I ,m nonhedy than lI'~qc<l}' f" n her "" rllh
and bring a period of r.riny c\llldili\ln, 111 mO' 1"f ln 
done..ia.

From May 10 Seplember, the SOUlhweq " " ,n" ",n
pre,'ails Ihr\lughoul (hc em"" region.O, er In.: ,,",ulh·

em porti"" oflhc ",&,onclI"enng I"""''''\la. lhe' " ""I,
arc from Ihe casl and S<.>ulhea<1 ;lnd COm,' lro m 11K
dry mte';or of AU>lrali. bnngmg a pcrr,".! of J" ~(lII ·

dilions 10 the area. Nonh of 'lie F..lI "JIOr, lht II'lnd,
lurn sou lherly (from lbe '01'1)" and JlI,n ",," lh~ In

dian monsoon fr<lm Ihe Ib~ of Beng"1 JII'! ' '' ccp

, <
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Table J. Conti nued

-

CIt ) River Wa ters hed I Popul l1 tion

Sizemtl. ('000)
('000 km -

,," "m
I ~_ortn~ Quang NUlh

~ ~~:'~'
." oil

MountaIns

'I~,~

Red _KJ."er _Delta li m Phong ao , ,
and Midlands Thai Binh ,

NamHa ,
Ninh l3inh

l
_ I

;

~
,
c

~
,

u: am ,
I Thanh HOlI~

I _ ,
Central o 2d 7 ' ,'00 'I
Region An, Ha Tinh, Quang ,

Binh, Quang Tri, <
Th ua Thi en Hue, ,
Quang Nam-Da 1
Nang, Quang Ngai,
Sinh Dinh, Phu Yen,

,
~,~~ Hoa, Ninh

,
Th Binh Thuan "j:s,,, ",

'"teu 5.:n "
:a ~c af= ".I "• "

tsouth Central *ngNal
3.81

luT4-
al

Ho r, Sa m
"na-Vun z Tau

~ 4~
~kong Deta

~,Go' T,

len Giang, Ben e San I . b,u /6 ~
Tre, Tra Vinh, Soc
Trang, Kicn Giang,
Muih Hal

I~
.,

-ffie ()C

u'! L~cng 7Mekon 7~; 'OO
u 1<>1 2 , 32,5 -

I l"f"",,";on in 'h i' l.bl" rd,,~ to e"" ,,a1and wotoc<hcd ", cas defined '" ,he TOA rep"'"
<"

2. CillO$of "" ,r I00.000 or ' '' '''' ' >Igu,fl<, n, urban<~Illr<. on ,he region.
S",

3. l'''I'ula'ion C>l in""~$:iI~ IO,difforenl l "'lfS: China (1995). 11'Id<:>ne," ( I'194). ~1 "I" Y"'i 1<)</1 ).
Phillppln", { 1995~ SlIlg.f"'< ( I'l98>, Th:1,1.".J (I 99J ), ,,,. 1Vie, N"", ( 19%1 ,
St1", u : Mod ifIed hom Thla".· .\k ~h" ,, < (1999).
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aero;., the regIon In 3 o;outh-" ~'ICrly d 'rt'ClIon Th "

"asso<:l:lolro '" "h hea\ ~ rainfall in ,he "'nd" <ltd ar.
c:a.< and all of ",."nland Sou,ha... A..... In lM:l ",« n
,I>c '''''0 mon_ m 1"0 ,r:tm,,~ penod, oc.
cum"! du nn! Oc1obnt:\O'cmbcT md Mard>/Apnl

,n lbe noon""m h,"",>phcre. During lhc~ ' ''0 pm·
od>.1he IntmropKal C""'~enl% Zone lTC'l. IIu.
~p.;lr:llIC$ the I'IOf1.Mm ~ sou'hem hem~phcne

,Ddes ""':'- '''nhead 2nd bnog along hen~ lhun
lkr ...no..'~ and ""fJl><t- of h',," Y;nICM(' prttlplla
~

1llt$o)u,II,.,e-.I rnon~ l>4ho1hc SCasM "hen lrOJ'I

t al \lorm~ and '}p/l<""'< 0..-';"'. 'rtese IfOP'cal cy
d"",,< affccllni onll ,un.' oortb of:lbC>u16 lamud<:.

OI'1!"';lICf,om the Patlfi,- Ocean and c....... the nonh.

em ,.Iand nl l.u ' o" ,n lhe PhIlipp",,,> before l'CKh
Ing tl>c V,Cl "l~n\ c ", ct"" ". W" lIm tbe ", emily of
lhe I'h,llppmc \ . ,,,pho,,,,, can occur an y un"" of Ihe
)'car. Th,- l" ghc" ,,,,,,de n,< ( ~ 4 p<'l year on the ~ \

crage ) arc m III" Illvnth' nt' Aug"" an d Sep,cml>cr
.1Id Ihe I"we" III I~ h N tllr"" month, \11 the year
!Tallie 41. Typh(" ", < are Ic,~ freq ucm, bu, nil Ie' ,
dcS'fUC,,,e_ ,n,he B ~} "r Rengal 'h. n ,n ,1M: we<te,n

Pacific The pctlnd...\UI'U ,t. Sep'e mber and Ocm·
her, h.J\"c ,he h'l'he" lrnjllm("l' oj 1 I, 11, 1 0, re
'pl:Cl!< cl} The....• '} "em, .<1",occur """,II of Indo

,,",'~ ~nd ~U"", J~n .:md ,he norohem AU<lrahan
c:()a$l.al Me,,' The",,~-""m, bnng "'nd'recd< n·
ettd,ngltlO ~ rnIIv and 3J'l"03Chinl 100 lmIh,. ~nd
n''''md~ hea>> ~nJ "I<k,pr<,ad r.lInfall "au"nl
<,t<crc nooch R, 'nb ll alt1Olln,< Me <'on<Kkrabk

ilUI'I1lCfll\'d b< up" oll'\l aIT moooo aloll3 mountam
rango a, ,n , IC1 'am and rn"n",lar "~ I .y ,,~ du,-

'n g ,he nonh~mon>Ol>O A <,onlnoot,n!' facu>r'o

,,-,dc,;1Jfelld Roodlllg " tha, ,he) areattOmp:il1lll'd II}
ra,loW >ca-len ls due 10 the ~nl up 01 the " aler

by ,,-,nd!. dnceted b nd"I...j<; and an "1"' ....1 bul",
of the sca" atn at the ern,rc 01 the 1<,,, rre"11I~

~) ..ans (Clna. 197'}) Se<'C«'<oIomu and '''ell crotk
ooasIal areas and rcdl,,"oo,~beach m.lIn",l, and

may o;;ansc IIoo<k in 1o,,·I),ng area, FI<,,«I";lIcr

"on rcsull ,n SC\"Cfl' ~gc of dnnlmg "a,e, and
1111;1; "'''"lIg'' ....i'lu uof:lott " :<Ier m ar<'a., "..."" therc
Me no 5e",-" ",!e 'y51C""_

The I1X)llSQ(lfI call"" cllang.., ,n "'rcula"Of! p.1lt,;,rn

o f surface ocean """et'i. the <euonal d" ,n bullOll of

," phy.ical. e hcm ,e~ 1 "m' blOlog,ca l propcrtlc'
CSol' giarto. 1981:30 1. It alw ,nulate~ Up"dhng, ,n

some area.> and crea~ <"""'al nll.W'g of .... atcr b~

e" 0' ·'" many area$ of ,he , hd f, Ill<:r ~ ~ \,n l' 'h e

am'lU n, of nUlrient<. Upwdhnl' of Ikcp'" "'''''' .n
nuenecs lhe biology aoJ p",duc,i"'y ", ' he Tl"""lC
l id " g resources in the area NUlrlenl fmm IIIC" di,

charge of majo' ri vers III the .uh ·n:~,,>n, ' "ch '" ,he
Chao r ",ya, ,lie Md ong and ,he Re<I R" or add, UI

th, sennchment. Th,s pheMmtllOfl combined "" h the
general ly shallow waters III ,he rcg,oo a.;,'olm t tn,

the high d,,'elSi,~' and prodoc unly of ,he ~~l(\I1 \ Ian
( 1976 : 19811estima'e<!lllOn' 'han ~5m11,h ,p:.:,.:,

III ,he Sou,heasI A,ian ' uh-...g'oo

6.1.1.1 RATUYMI:..W'

'"-' Soulh China Sea. "h,,"1l h.J' a "ul ",,:~, I ~llnu1
3.~ ""I. sqbn romp,;"" ,he ' t u nl.md Sh<lt In I.....

nonh and nonh~"'l and ,he Suncb Shell Tr.d'>dm~

J~n Feb I> lar Apr May Jill! ,,\ A", S<p 0 <0 Nov Ike Year

c " I ru ru -- ~ '"'i= I '"' '"" - ". , \<1T

~"1'" i"' I" ," ,,-p-, ••• •• .' v " " "' "
1'!C

\'",,, -r h< " !"""l><'''''d<lfh: I..., <- '(I " ;l,~1 111$ I$U I
''' ''' n ,' M,'''", nl" l' ' 1,,( \lon n«'_ H \1 " 0 ( 1')(,1 1,("," <.1," l: h .J 1197'1'221



llle Gulf of llwland. In !he <outh ilfld soulh·"est.
TIle seabed i' highly 'amhk: and lllere are shallow
eonll n" nlal shehes. deep -sea basi ns. Irou gh•.
trcnch" , . continenlal, lore.' and ,·o lcan' c arid c(>~.t

i,lands,The Imge numbcr o flSl aoosdlVldcs .he wa

lers "no several se.... which "'I' ~"QI\OOCled by many

cha"""b and Sl1:I'K The poruon of the Soulh China

So" ullllcr1.lln b) tbe Sunda Shelf 10 the soulb-w"Ol.
ard the Java Se;o IS ~\ thm WI) m III tkptb hile
the lIOI1h.u$lem portlOQ between lhe Ch" ·V..,
Nam wast and thf: PhlhppUle,. aredtqlcr and forms

a basm mrcrrupled onl~ h) coni alo ll, . i"ng from
.he dee p .",abed Thc a'"rag" depth of the Soot h
ChIna Sca basin is about ~.cl(lO III and reaches a

maximum depthof 5.000 m Around tb" de"p basin.
tloe ee ntraJ coas t 01 V,et Nam and e.\pl"<: lally the

Ph.lippines Coa>l mthe So,,,h Chma seareve a ""'.
to" shelf and <lope....,..pl)· Into 1M b.1"n noor
lSoq1ano.I98UC>-J(H

Eheoio"hcn: ,n tbe ....I>-t"l........ ,eral OC'C;m bas,~

!he Su lu Sea.~ Ib ••III. B:tnda Ba,<tn. 1hc: <nUll1tt
Flores BasIn a,c a, deep '"" ee deeper ponoons of
the SCS 1),<, Celebcc Bacm \l ith an c.\len'ton In the

northern part of th. M a~" ssar Stra;t. the watN
reaches a depth or over .I.lXX} m alll! lite dl'Cpe'>l
portt<m u ceeds 5.000 m neat Mmdanatl SImilarly.

lho: Banda Sea,s h.ghl) '""lular in ~",bc<llOPOgr:o

phy w"h a nurnm of lfOllJ~and rid,,,s and se'·.....1
di<ntlCf N-In fornw..-..., Thcdccl""'f. \\eber Basln
'0 the UI-I,~ dcpch' ,e~hJnJ10 below 8.000 m

Around the .-lte, edl'" "t the sub-reG-'on. t"""" '"'"
t....o very deep and l\"In£ tr"nehc>. .orf the PhIlippine'
,"","",t. lhe "·lllldan:\V Treoeh leache_ depth' of o"er

9.000 1I1 TIle ' erond. h.a Trench. run, atong the
soo them elige of Sooth Sumatra. J3,~. to a' far ..,
the i,land or s..mtta j'm, of lhi' tren,.-h " tk.'Cper
lhan 1.000 m. T!lo:" e~'tern ':~len>Lon <'f the Jan

T"-'llC:h " ,he Timor T"""Jh. whi<h i< <JI.:lllow.....and
~t'" lhe: lndone-<Wl "land of T" fmm ihe
Sahul Shell and the ",ulun Shelf 'lope a",,~

from the northern Au rrahan e03'1 Thc wllow
A..fu'" Shelf"ith ""pi.... olle"than ~OO m ,n tnOSl

f"'l'l.< joIn, the Au 1111;','1] c<'nHr>cm 10 ""cw Goi,tea

To lhe W'e't of th" ' ''h regron. tl>o l-1 ell1" " .l' I{.dge

that rull$alon~ lhe: Somaln coa.'l foo",,, " 'tnrl~ Ul
's land' (ioe ludmlllhc ISland " f N,a, I and lhc ~",or

"f ;,l""ds ,s ""paroled from the Sum.urn ,sbnd hI
the Mentaw3i Troogh. To lh~ ea" of lhe Ridl'-c. th,·

ocea n floor <lopes aW'ly 10 the deer (a, e"'II-" 5.000
m) Indian OeeM h n:llly. Il<>I"lh uf $Umlltr.l he, the

Andam:m Basm and It". <i<'e-p<:<l P"fUOllS Me ,,'..
3.000 m. llw;: Oa,,,n is endosed b) the wulhern
\l p flmar e:lte~1OlI and Penmsular Th:ubnd lo the

east and. 10 the "'e.I-I. by lbe sum, of 'OCllOOr h'

lanoh. Thc w i! are" "long the mmla.nd " bro;oder
compaR:d w,1b thaI " long lhe "<'Slnll and .....them
Indonesia island s ()U Morgan "nd Vale r>cia. 1'I8~

6·8 nnd hllthymel l)' map On p>lge 1"

6.1.1.3 WATER TE"IPERATUR E \ NlJ
SAI.l NIT V

The .."3lel mns of the Soulhca.'t A""" <.ub-reJ'"
hu lIS ongm m the Panf.. Oc:-ean. I"''''jth "",..,nt,
from bodI the Ind,an andPx . f......"e3rI' mn...""" ,I>

ude!;. H,gh tempenrures. and 1"" ",-hnlt) and <kn·

slty~"ai l In lhe ~orface wate .... wIth te,npc",rlll':

ranging from 26"C to JO'<: Ihroughout the )eal .nd

. cross the cntire ~ob·rcg i<>n a l 'Cas me" !be cxcep
lIon is during the nonhcm \Vtnter mVlllh, " hcn "'.,
<"rfxe tempe r:l.lun:. fall below 16 C In Ihe ""rth·

em portion or llte SCS and declt",,' '" hel"" It> C In
the TlUwan (Formo<al Str-llt . Thu<. ,"cr the bl""",,

F.qua.oonaJ belt llI.u co'..... rnrN of the arrh,,,,·I.t~,,,

Southczsl Asian "11...,.. tempetiJllll't'- d" ...... ''"0
by more ItwI 2 degrees Cent,,,,,,,,,, "Tl)und ~I\ ('

The salinily \ anes g,carl~ due to the ""' ........ c 01 Ilk:

monsoons. hlgh ratnfall. run-off fmlll '''''''~ larg" n' .
ef'; and poorci""\ll~t;on I"~' aIling tn h.;, and <e rlll

e""I"-Setl " '" I l r~ "s , llt gh ""nl,,11 ,"'"'f""'".''''' (,,,
the higlt e"aporall<tn r:tle . and ''''01" m .1Il a' cr..gc
\.:tltnity of tc" than 3.l t>aru pcr th" 'h ..nd m nlt"t

patU of lhe <uh· n:g10fl,31 "'...' Saltn'" '"n," dunn
tlte 1"0mon_ the nonb..,a... ""-"'''',,," dla'" In
hIgh!) s.aJ,nc oceanIC "alCf<. hom ,he P..."I-'" llul
lnae3S ing lhe ............m sal'tIlt~ ,;al"", ....or3l'ng tlle

whole cceunental 'helf Dunng Ih,' ",uth,-a"

mnrtS/>Ol1. lite condit""', a", "" "......eo. w"It d",.-,c"·
Inll- <:I1;"it) \1....• 10 .n Inere.l"rI~ "'llU" '0 vi fr~,h

walcdm m the , 0rfQlln,hng l..nJ 111;\"'" IS,,,,·gl.tn,,.
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6.1.1.4 WATf:R TR,\NsrA RENC~>

~ac{ors such ." "I<. pl' nkloo ,,,,d other p.lrl,culatc
maller inDuence, lhc deg ree "r "'ale, lran' parency
Generally. ""ler transpare ncy;' 10\\ III depths of less
Ihan 10 OJ , especiall y oro"n,1rover11 ICHUhs and m the

. o.,sl,1 <ens aro und Su ma'r.l . Home,) and lhe Gulf

",f Thailatld. while ' '''' '' 'pa",ncy " hIgh in the dee p
,00 open" ;I\,,-,., I.ocall}'. land n.-clammion alld drNg

wg of seabed ", well "' offshore mln,ng 3(:[ ;"i".,
will ,ncrease turh id"y 3F\d "'duce " .,' er Imn'pafency.

6.1.1.5 T lLlE::S Ai\'U l.:URR E:>i TS

Tide' m lhe SoutheaS! I\ sian ,uh-tcgl' '' ' arc pan of
tnc osc i lla l"'~ tilk' Ixlween the Paci!;, and th~ In
dian Ocean<' wnh dlfferent ,,,,,ill~llOn in each <:>f the

sevcral s uh-I>'$ "'~ . Dlumalt"Ic' prc,jon Hnatc m l h~

s,-,uth Cl>i na Sea ,nd JavaSea a""3 M" ed li d~~ arc

fou nd m PI" to rr'ne \\ , te". \\ III Ie in wale" around
Singa{)()r~ and tlte Hiau ar"h 'l>cIa~o arca. ,~m l -diu r

nall id" pre'o,1

In Ihe 0l'~n ",a. lite mOrl >Ol,)n "'lOd drifl' do minate
the scene. e,ccpt ,,' elm,ne,," "'lots and \llong 'he
,I>orcli n~ whe rc tbe current" ~"n ,!m i n.d and "11 0m
l11 ghcr vclue lt; I" hbnHr) . , urlace curren" ,n the

SCS is ~!ronge'! and h3< ., maximu'" off 'he t·e,,!,..,,1
Viet N"me,e COOSI. ,\ hn~,d cU 'T\:m flow' alo;>ng the
w~~te rn fru,~e , of the SCS Imm southern Chin,

dow n to V,C! N"m and Pe"""ul~ t \ j ~ I:o ;" a. FUf1 h~r

south. ' he e urrcm n m" ""0 'he j'" a Se" whcre"
'urns eaM"artl "",I ~c ,, '" l<1 the Handa Sea Cur
",nt, in the e,,, lern porn"n v i Ih,' :iCS art" weak and
tlle" d,rec ",,,, v"r i ~bk Tn <'\ Jre lilcw lse "eak and

variab le In d,,,,,,uoFl' n tl", ' eml en" I"'<:d "";,~ o f t ~~

Gulf of T~ad~n<l ,,,,<I tlk' Gull "f 1o" k'n . East of the

Ph'hpp; n,,~, Ih" racilie Elju"",,-i,,1 ,urrem" dirc<;te,1

WC'tw~rd o",h"r~ h"'ard I~e 1'~d,P!""c' W~ "'" Ihc
corrent " 'pin tE\hl a n<Jrtllern nra""h and move_

5<• • 1", .,,1 ,,·, ,,,,,. ~; ""t~ , LI'''' ' J.•,I<! "lC". ,,« o,ly
5«:~ , ,, t ,, ,, 1<! ~""~.,, , '~7t., ..~«' ,,' ~."'~.."'} ' ,~s t, Do
"il, " f' ho<"""oJ""""'""'" "., \ •. , ~" .. , .' ''' ~" ' " '" R...~.
"'" 1I'l'/.1

nOf1h ward along the ooE1km half of the PIt, I,pp,l1C, .
The ,ou lhern hrn"" h E< swift ( m~x,m"m am ur!d 75

em/sec) but qu ickly reverse< En direction t<) n"", III

an ~''' I~tly dire","vn belween latitudes J .7·'N

I" AugusI, ,hi; ~c ncra l pallcrn of the prevailing" ",<,I,
of the w uth-we't mon'OOEt IS reven-c,1 from that En

F~bruary. 1'1 response. (hc "urfaee "urrenl' g"""r
" lIy now In a reverse direc tio tl f'om the H:b,uar)
(no n hern Winler) pa" ern . T here" a d"tinct fa,t
,tre~m of currents that cm~ Fl" tc Irv m tbe ",e., lern

l:hnd" Sca nowing westward along the Flor,,' a"d
Ja "a ,e<l$ . then turn ""'thward to 110" along Ihe

we <l~m SCS ~IQng the Pem"sul3r M"I")"S1 a and
.<QlJ lhem Viet Na ",c~ eO;"1 tx:f<lre broodcning (anJ
we~kenin g m velocity ) oonh·ea,t" ard, wilhin the

non he rn paf1s of lile SCS. Current.' are wea ker Oil
the Borne<;> coast in the SCS hili nnc of twO elod 

wise gyres are ""ident dUring !h I' , ea'QrI. A< ,n tl",
February s ituati"n. current, IE' the In<lone» an oce:ln
b"'in, are determined by narN " e han nel ~ lu,h a,

the Makassar Stran wh~", thev a re Slrongn but

beco me. ,, " " k~r in 1110"' e"d<)SCtl ""d shclter~'<I bod
ies "f water, EaSI of Ihe 1'1"lippme". "u rrcm, Ilo"
'QW\lrd t!le b"d I11,,"'SCS and tum nOf1ltward ofl the

I.uwn eOO $I. The pallem !>ceome, highl) comrie,
off the southcrn 1'h, lipp",e~ where the equatonal

Cou nt" ..Currc"t i, found, To Ihe <outh Qfth~ In/kl·
nes,a" ,s b nds. a , Ircam of , tm ng ~Uf1"en" n"", J""
off the coas t loward the directior' of the Ind,." Oce"n
(\IIyn ki. 1976: Socgiaf1 o. 1981:34-~ 5: Mor~" n and
Valcneia.1983: 8· 1-I).

With 'ueh a eomple , ",a"",,,1paEE ~rn , ,,' '" ,lE t- :",<1

eurrenl.'. IhNe will be a'e3' of up" ellEn!, "here h'll'
logical produet" 'ity " n",.",1 It " u"p0rlanl to "ow
Ihal the ' Ob. regIOn Suft t'T' from I"" majo' ";,tm .,1
lEalard, - se"" re tropical , to"", Ityp hooEl" .,,,<1
earthquake , and Ihe '''''>C ta'cd "<lk an" "roll""n,
AS a r~$u ~ of these Irregular ", ont,. ~oa,lal ~t"'"

,,!!oeted con OC'COfllC dc\ astatl'd by lile "orm ,u r~6

ge 'lCml ri'e " f lhe ,,;, · k ,d. , ,,,It ; d~1 "OW' 'I'u,,,
mi5) [Morgan alEd Valencia . 1983' 1-1 II) , Se,,'re

eoo<t al ermivn can be inflict"d in =l1on_ o! II", JI 
f" ct~d coast by high W"'e , and unu,unll> h,gh "Je"
Whole "il lag"" along Ih~ COO" ea" lx' w,ped .' " t he-

,,,

I



' idal ",m·e, . The'" powe rfu l phe nomena " ',' ll po
' c'lIial d i,' a.\lrom co nscquences ;11 1 po~" vcry gre al
on Ih" pan o f go "e rnmen" 'n find solu lion, 10 re
duc e Ihcir efkc lS ;n order 10 prevent env ironm"ntal
lkgrndalion and wa ler pollulion

6.1.2 Biological Characteristics

The Southcssr A<ian man ne en v;ron melll <upl"'ns

an unp-' ralleled di"ers"y of coral< a nd a'SOC;,led
fauna aod nora (Veron. 19R6: Lei ,. 1991 ), 11,e rc
gin n has 40 per cent of lhe World' , maogrD\'e area

an,1 i, 0 0<: of '''0 ce ntres of b".>Olvers tty for man
groves (Spaldmg rI 01.• 1997)( ' ec " ,c lion 6.1.2,2
below). The greal di' .rsily is due lo lh" h' gh hiolog).
cal produclivil y " I a "-'ann. nUlncnl-ricll and ' hal·
IOW .Waler eoVmlmnent fun tler enriched by a highly
varied coo.<lal em·im nme n!. VMi",,, landmasses and

seas o( Ihc region "" en Ihe", mn uen". "n lhe South
cast Asian ",an ne en"Ironment . Cu rrent' frcm IIx:
Pacific and Indian <)eean, bring in o<ea" ic wa ters
red ucing the 'm pact' of (l'e b l'd ma, ,,,, and pro,'i<lc
oplimum CO ,,,j,l ,OO<for cor:d grow!h (W,ll mson all(]

Buddernein . 1994 ) and <cagrn" cC"'l'<IC01 '

6.1.2,1 CO RA L NEEFS

0 1l.· rrlUn h of the " " rid '; ehafted r~ds are localed

in Ihis region The Southc~51 A"," region i, re"ug '
nised 10 be Ihe global centre ofh'od i"c"ny for cora l
reefs (Kd lehl:l. tl/'/.. 1995: Brj'a nT ~I ,, /. 1991i)
More tha n ) ll pcr "~n1 of Ih~ wodd ', coral reefs an:
found ,n II>c regIOn (S01l1h, 1975 I. Spec Ies d i\'ersjl~

is highcsl. at around ~ 5 0 <pec ic' in tile e4 U,lo,;.1
ccnt ral Indu -Pacifi c dermed b~ Suma<ra and Ja va ,,'
Ihe sou lll -W C.~I . by Sab;<h ;md Ih" I' h, hpI'IIle, 10 the

"onh·" '''-<1 . and by !he Ph,ltpl" I\C S, ea >!e r" Indonc·
..a and Papua Ne" GUlI\C J in 111 . ,,)ulh"a' i. Over
70 ha rd co rnl gene,"" Me recorded io Ihc Wa le "

aro und eaSlern Indone"a. lhe PhIlipp In., and Ihe
S pralley i, l.nds. wl1 i)e SOare ",c"rued f<Jr Ihe ('"her

pa n , of S" ulhc"-'l Am IVcron. 1986, 1992 1. I)c lai l,
l,f<lalusofcural red, In Viel ~am Jrc gi"cn In T"an
and 11,) ( 19'),11.TU~1\ (1992 ), :",d TLI~n and Yel ( 11;<)5)
A recc"l survey il} Bryonl ,./ "I. (I<}(l~ <)) repon ,

Ihal lherc are mo,c 11,~n 700 'pc,".' (,f ,'oral, '" 'he

-"

regioo eJllending Ihrough So utheast A'ia II' the Grcal

Barri er Ree f off nonh -e~Mcm AUSlrali" How e ' cr.
they are of Ihe opini01' 11lal moS! co ral reefs of thc
Ph ilip pine, . S ~ b . h . EaSiern Su malra . l~va unJ
Sul:<we~i are al hig h polcntia l lhrcO! from d;SIU"

ba nce'

1llC n:cfs an:: mainly fringing lypes foo"d around """n
10 medium-si,"" isla,wl~. The mll<t eSlc",ivc. di"e"i

fled and SPCClacul:lr rcef, are found w ith i" Ihe " a
l" rs s're,ehlOg from w"" lem l ndlln~,i a 10 Ihe Phibp.
pines, Well-deve loped ree f, arc al 'il fO~IIl1 "Io "g 11le

sou thern c","'ls of Myanmar and Tha ,lan d. 'lie lIff
s hore islands of Viel N3m. lhc castctn Wa'" of
Pen insular Malaysia. and Ille ~oas" uf LN ~ lala}'
~i a (Sabah) (UNEP/ IUC N, 1'188), The di'lf ib" uo n

of co rnl reeh in Ille Soum C hi"" Sea area " ,h'''' n
,n I~gurc 3.

The r.efs of Southeast ASIa pr<w ,de nu"ay :lOd
brced;llg grounds for man y imponam mmmcrcial

spec ie, " f marine life. such as sea c""umbelS. ree f
fiSh . gianl clams. se~ ~n .lllonc<. Clc Reef fi' h"ne'
form an i",po'tan l I"" t o f 11le regIOn ', call'he- and.
in , orne are as ~uch as &l~1 Ma lay~,". the p"r~c n l

age of red fishes in Ihe loml e~lch IS 3b<lII l :10 pel

Celli and ca n ri"" 10 as high as 40 pe' Cem It, ",a ,oo\
when fi~hcrmen can nol go f~ r OUi 1<) 'ea. In the PIli1

ippi "., reef fi,h ca le h i~ euimaled 10 be aho u, ".~

per ce nt IIf Ihe local ca,c h I (;ome( . 1<JRR I. Tile recf,

are also 'n incrcasmgly po pular Wuml al1ra~lill"

Coml=f~ H' the .-cpon. Iherefure . d"ecII,· ,lIId "'d"
ree1ly proVIde Ihc ba<is for a ' igniflcam ","i~1. "eO
t1uF1\ic und ~'C"logi eal life-~uppon ':' <.\el11, 0 ,.. III Ille
"'OSI ~pcc\ ac'u l ar di"lng , ile, in tllc 1\011,1 « h >und
nCar Ihc oc eanic aloll IIf Pulau Sipadan of f lhe c."",
of Sabab . where " rich "IT:\)' "f coral ,n,lma"ne Iile

aI:\oUl'(\' . The moll :lOd the , ulTOundlllg "-" \1e" arc
o'aJo r bree ding a nd mal ing grou nd, for n'~ ri "" ,ur
tle<,

Tah l,' 5 shows !hc "''l in Iand-b:l'L><.J aC "\I I\~' , h~\

~d\'cr<d )' 'mpa<:ts on the coral re~f ~~",y"em< '"
S(lulhc~M A<ia. II i< l""dicled Ih" l J~ per ,'e ll! '" \h"
cn'lmg Soulhea<t A, ian '''ef, w,lI N: ckp loled '" 'he
" eXI 10 1010 ye~n; ""d the Ie" in 2n,,, ~O >e"" \1
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1laIion~ oflbe sub-repoa do ooc I3l.c dreW,." meu
~ 10 eMun: sUSla",,,ble use of ror.lI =fresccrees
and thc,r associated ecosystems (Wi l ~mson n "I..
1994). Bryanl d aI. (1998: 20) rq>on Ilw. of Lhc:
four ma)Of tbrnI faetor$ WI conl reef~ mland
pollulion cme'V_ as the $eC(>fld moStimponam roc.
lOr aflrUI,-n-a:ploitatioo fo llOWM by coasul (!evd .
opmmI as fat as poslnll high ~~ ts WtKc"",d.
How" , cr. in ItnnS of posing medium threat. ,he lat
In pose~ a morr:SC'rious~allhan inl and pollution.
Bolli these faaors can Ix considcrro as Iand-~

"'.......
Tbc 'l~ily. Ultclll and ':ariely of !be ,-e,,;,f•• togelbl:r

"",Ib !be lkllftt of tbc-" nploil:ltion ''''Y greatl y
within the Waters ofeach country of the sub-region.

Elgin) I"'r cern of !be reef' of Soulbcan Asia an:
ex~ lO medium lIl:>d highpo(enILai thrut and o\w

h:!lrare al hIghrislc Imposed by coaslal d(:'elopmrnl,
marine p<;>IIUlion, over-exploitation and des,ruclile
flShm" and \aod.b&!ed polJUUO<I aDd eJ06.ion (Df)'2IIl.
r rn/., 1998). Gener:ally, II can be~ lhal the map·
ily of these reefs arc degraded 10 "ari"", U lems
and. m ee absence of cont'c:rted SU5lainable man·
agemen l efforts. lII06I arc lhrcalcncd b) fLUther drl'
rlldalion. Table 6 pro"idc, ""me delails of the extenl
of reef areas al rill for lhe "hole of lhe Soulheast
Asian qion, Ausu:aJia and for !he WorkL The pro
ponion of reef areaS cOllsiJcn-.J 10 be: In the hIgh·

ri.t ClIlegOf)' is 56'1; compared " "tb 27% for the
World and only I~ for AUSlr.lh;t.. Figures for Indo
nesia and Phillppine.are e\"en worse .... ,111 all of lhe
reef areas in llle Ptuhppines c!as5ified as beutg uo·
der mcehom and Iu&!l risk. The lable also shO\t."S ,hal
manne areas deslglUted for proIttllOO III ee I'tlilip·
pi~ al 458 $Cj tIn is minuscule aDd palemly inad·
tqWlle. As:aD indication of COOlmIUDmllO proICCI'

lIlgcor:ll rttfs. lndonesia's over 3O,OlXhq tm of pro
lecled reef areas is commendable, al leas! on pape,
Thi s is a\.mosI as mucll as for lhe whole of!he resl of
SooIhe'aM As,a.

Coni reds are subje<:ted 10oegr3dalion from a "a
riely of facton, These inctudr . ilw lOll and nut>idit y.
Iresbwercr nJo-off, dcmcenc sewage. agocultural
chemicals, industrial WISles, oil polfulIOIl. lhermal
pollution. O\-.:r.fislnnganddesuuni''e rro:Ihods of fish·
ing, dmIging,land reclamation,shlpprng and n'Crca
liOllal .\tl;'·ilies. commercial ooll«uoo of red fish
and corals. and nalural e"ems .uch lL\ S10rntS (sec
Bwbndac and Kocsoebtono, I98 I: Jollannes. 1975).
Bryanl rr 1'1 (l99g: 12·1)) cOIl.llIcr land-oo'Sl.-d pol
IUlion asimpoo1am, lhese bemg -'Cdlmc""" 1On" utpUlS
of pes.iicides, and poI1ulIOII from hWJW1 XI"'ili",
\nlnsponcd by ri"cn InIO e()aSlal wale n. l1>cy re
suh m snlOthering uf cor.ili, reducW lig.htle'·c!s (aJ'

frct.ing gro'Illhl. and o\·a·ntllifJC~ ofreef cem
munlllCS.
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[0 cc:nam areas ,,'here fresh ...-aler runoff is exces
si. " such as ee Gulf of llWbnd. !he " 't$( rout of
l'aullS\llar Mabysia. aIId tIw: C03SIof Sara...u, East
Ma[x)'SJI, reef gl'O"lh is hmiled. fu.cessi,-c.d'sdIarge
of nutn Clil and S<'d;mem-ric h run -off dcc,..,a"" the
"au:rc[ariTy by illcn:asing p1,)-ooplanltDfl gro" lh thus
m1oc,ng lhe amoont of sunlighl~ fOf ron!
be>Jm -' glQ\Oith. In :addllion. eutrophicatlOOl sum,,·
bles macro-xlglJ VO"1h oflCTT resullS in changa Df
rommunll)' sp«ies lO"ud a pr",lolfllnance ()f less
dc~irable benthic o;<>mmunilic$ that m Tum eml acc<: [·
erere lhe bioerosjon of the reef . ystem, lead,ng to an

,mbalance o r the collapse of ttlc: red s tructu re
(UNEPiEAS. 1995).

Naturnl eeuses of red damage are ger>er.ally mini

mal. Apart from lhe c.cnlrnl and IK)[lhcm Philippines.
the regJoo's ree fs do not suffcr from the effects of

cyrk>nes. Stonn """ 'cs, thereforr. appear (0 ha'-c
quite l"nilCd Impaa 00 the reefs of the qion, Hovo 
ever, ~orm-induc:cd damagaltO coni reefs DO the
Viet Nam«<: and Cbine~ coast! has yet \0 be stud
ied and assessed . The rI.'Cfs of Sou lheast Asia are
also VII1ne"'blc to organic andnon,organic pol lution
from boo-based ooun:c$. Organic pollUTion stems
primanly from uolre3tC<l urban .......,.ge dlsctw-ges.

fl ..."nas runoff from 3Jriculrure andaqullCUlrure .

Tounsmde,-eklpment 'n tlw: t0ast3I.~lI!'l andon the

Islanlh of the rcgion has Incn:ased m-er the~ 1"'0
dec;tde. These rewrt., are usmll y Iotal-ed m the near
",amly of reefs as an added auracl,on, PlUOldo~i_

rally, there arc "cry fcw c~a"' p les of proper marl
agcmcn l and $<lfeguards to pMOCl the reefs , The

IDIJ'ICI'.i OCCUT from untre:Ktd se...discharges:uxl
pl!)101Cal da:mat<'- Deslructive aetiutic:s assoc iiltcd
",-,m reaeauoo andTOUrum illtlude eorallr:\de. eX·
teSSI"e reef ,·iSll. and damage by t/1lJnpltng, SOUve

nir co llecting. fishing (including spearfishin g), anchor
<!:omnge hy boa,s and dredging of reefs to c",ale
dlannels and rlI»lU3S. ThIS n ''ft)'e'-idtm tn Pe mn
lilt. Mabysl.t, ..heR" tourism de\'elopmenl on the

noearshore islands of Johon: and TttenWnu. h.lI ,-e
ad ' -crse ly affected the islands' fringing reefs . An
ex ample i-l the isla nd of 1"lIlall wmgkawl, off the

nort h-west Co.l5' of Pen i"sular Malaysia . wh ere
heavy ICdime-ouuon in tbe adj,aeem walen and 10>00-.
ered saliniTy due to excessi'" nmoff redlJOed ron!
reefeo'er from46'lc 1M 1989l0 30% in 1995 (EAS!
RCU , 1997). Uncbetked mining activities m coastal
areas can also lead to major damage to coral reefs
andassocialed ecosystems. On PhukCl b land. Thai·
land. piUI un mioiqg act ivilies in coaslal _'"' de _
Jtroyed a Slgrufoaol part Qf tbe adJkerll reef ec0

systems.

Tabl e 6. RK fs lit Risk Indicat ors, World a nd Sf,l«tnl Rtgions a nd Coun lrif$ in Soolht<l!il ,\5ja

"-'
ReefAroI (ll'I ba) by lIv= aIIeg<lry I'ut>cruge {S) Pop'" ...... ""....,

D..,,, ,,_
Region ' oul "'. Medal" High Low Mcdiur """ (ppl'''' ) No. (ll'I l:m)

W orld ",,,., 103,400 79,000 et.soo ea n " ,m '" 475.298

SE Asb sarcc ' 2.JOO terce "..,. ta as ss '" " ae.zsa

Indonesta " .. T," 14,000 21,000 " 33 so " as 30.405

PhIlippines 13.000 sc t.soc H.OSO 0 i s as " " ""
~Sln li a eaooo " "" ll,700 soc to '"

, rz " 374,967

.. PopuIMJOII "'"h,n 60 lnl oftl><OM>!

$ol""" nrpOT tI ul, (1998: 21)

"



hi Ja~alla Aay. chrOllOlogical da,a show a signifi·

Cant increase in ,he extern or sedi men'a'ion . pollu
lion.and eu,rophica,ion belween 1929and 1993. As
a resull. thc a"crage coral covcr diminished fromJO%
in 1985 '0 5% In 1995. A concomitan' d~rease in

the numbcrof species of corn Is from % 10 16 forlhe
period belween 1929 and 1993 was al"l ob.'erved al
thissite (UNEP EASIRCU. 1997). Ben,hic commu

nilics. which h" 'e now become predominant. arc
rapid ly destroying 'he limeSlone red matrix. A simi
lar reduc'ion in 'he numbers of fish spc¢ies in lhe

area w~ also obse".'ed (Ke lleher N al. . 1995),

Mos, of lhe Philippines reefs arc s;m ilarl)' afflicled.
Studies showed 'h al on ly about 5 % of the ree fs are

in good co ndilio n, with "bout 70% being seriously
de graded (ASEA N-AuSlrali a n Mar ine Science

Project. 1992: Yap and Gomcz. 1985).The situation
is comparable in lndonesi" where 5% of Ihc reefs
are COllsidered 10 be in good condilion and .11>00160%
degraded (Suka",o Nill.. 1986).

The Spralley Islands are Silua,ed in lhe Soulh China

Sca far from any land mass and , 'hcrefol'C. from lhe
major land -based soun:cs of pollution.Compare<J with

lhe condition of n", fs localed close to land masses.
those of The Spratleys arc rda1ively pristine . They

have some600 coral reefs which suppon aro und 70
speeics of .c lerac'inian coral genera. They ext end
for mOtt than 4 80 ~m (300 mi le.~) nonh of Sabah
(EaSI Malaysia) and soullle", Patawan (Ihe Pllilip·
pines). Knowledge o f lhe marine and C03S1all ;ving

resonrces of thc Spratle y islandS i' ",I alive ly poor.

Malaysia established a lourist resort on one of the
island' (Pulau Layang Layan~ and has undcn al"n

a >ys'em.,ie survey of the adj.ecnl reefs , The ob 
j e<:live is '0 develop a managemem plan for ,h. pro

'ec,ion of the marine resources as a marine park
Ho.....ever. sOme d.,mage '0 lhe reefs has .Iread)· been
caused by the developmc n, of 'h" fac ilities On this

island.

6 .1.2.2 MANG ROVES

Mangroves suppon a rich ecosys,cm 'hat is crucial

to the he.llh of NllUmercial marine s~s by pro
viding imponan, breeding . feed ing. and nursery

groollds for valuablerypes ofShtinlp-' and other com 
mercially and environ menta lly signifiean' organisms ,
Mangrovc fores!> also , up pon numerous seabirds
and are roosting and feeding grounds for migratory

birds. Mnngro"cs also provide many products ,ha'
are eommerc ially harves'ed and are used for mnay
uses by local communi'ie., In add iliOIl. mangrov es
playa major rolc in lhe eoaSlallocosyslem as a stabi

liser. Thcy also futlClion as a buffer to 'he "ffec,s of
slOrnl waves and the ir removal orreu results in coastal
erosion. which can be- severc and espensh'e 10 re

pair if at all poss ible, TIleY assist in reducmg Ihc ef

tecrs of land·b~ discharg es On associa'ed eco
systems such as reefs and scagrass doe 10 thcir ca 

pacity 10 func, ion as filte rs. Mangroves probably act
as a "sink" for industrialchemicals. al,hough the long
term effcclS are poo rly ~ nown and no, unden;tood .

Mangroves are found in Ihe hum id tropical belt be
tween 30' north and south of tile Equalor, They are
lhus found in grea t abund ance ,hroughoUllhe region
a nd rep re.sem ,nc domi nant coaSla l vege,alion of

SOUth<:as, Asia (Figure 4). Abou' 35 per cen! of lhe
world' s mangroves ocenr in Malaysia. Tha iland. In_

oonesia. Singapo re, Cambodia and vlet Nam. The

sub-region has 40 per cent of 'he glohal mangrove
areas and represen's an are a wi'h 'hc high"" diver_
si,y o f mangro"es in 'h e world . There arc 39 man
gro,e species (belong ing 1021 genera and 19 fami

lies. Southeast A,i~ is al ' hc core of 0'''' of ,wo cen
''''~ of biod ive,.,;ily (Spa ld ing CI al.. 1997). However.

' here is a lack of ma nage"'e t\' " tid conset" al,o n
measu,",s, it is estimaled tha ' approximalely 30-40
per ce nt of lhe region 's n",ngrQ"es have now been

los' (EASIRCU , 1997).

Indoncsia' s mangrovcs COVCI an area of 4.25 million

ha. which is 'he large'l area of mangnwes of any
country in the wor ld. In Irian Jaya .1101"'. lhere are

2.9 million ha ofma ngroves . Much orlbe mangroves
in 'he den sely se l' led Islands such as Java has been
rem<Jved or heavily degmde<l. The mangroves in 'he
western part of Indon esia have suffcred a grea' deal
of disturbance by human "eli,'ili"" such as illegal
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cutllng . pollution andron' en:ion 10ocher uses sucb
as mancullure (A SEAN-Ausu". han Man ne Science
Proj e<:l. 1992 ). n...~ are also indication.< of deg.....
dalion in olher ea ,lem parts of lhe country, for ex 

a mp le on lh" isla nds of Ambon "ud Holm.hera
(Ke ll..her (I "I" 1995 ).

Aboul 642.000 IQ of lIWlgtOVeS 1m found ,n Malay

sia. M:lI\&I'O'..-s and puI s..~ps co'·.... 81 .. of the
coasaI~ 10 PminsuL. Malaysia..nwl~ and
Vie! Nam ear:h ha,'" abocn 200.000 IQ. lll<' ",an-

groo.·.. co v....m ThaiIandd«:rea.<edby25\t from 1979
10 1987, and46%ofthe remlllningSlands ha"" 'ina
been con"crted !O OIher u>e~. The 100.000 ha in !he
Philippines are eSllmaled 10 be only abour 20% of

lhal of lhe 1920s. and aboul half of !his remai ning
f~t is~ ofs«ondary forest. About7.000
hec'tarl:s 1m found inB~I Darussalamand 10.000
he<:uns In CambodIa {ASEAN-Auslr.llWl ~hrine

Scim;:e Pro;ect. 19921. In Vie! N:unand Cambodia.
!here an: reporu of e>:1ens;,·C eutting of mng:ro\"ts

for aqlllCUllUre and de'-clopmenl proJOCU. AC«lrd
ing 10 VICI Nam', Nuional TDA Repon. mangrove

foresu In lhe country pro"ide foo:xl and 115SOCialed
pnxluCIJferaboul30 million people. This report also

d..sc ribes rapid reduction of man grove artas in lhe
Mek""sl)c: lta from I54.000 Ita in 1980 10 15.000 Ita

in 1995 due 10 redunatlOll for aquacultur.. Defoli
arns useddunngthe 1%2-1975 ..armay have hahw

the areaor mangro'~ (see. Ross. 1974).

TIle maltI land-based causes or mngro"e depletion
and degradalion in the Southeast Asian sub-retioo
are lbefollo''log:

- D is<:harge of umrealocl .....aSteWaler froll l

induSlrial plaols andcom men:ial
eSlab1ishmenlj; 5""h as ",SlauranlS and
ilineram food hawurs;

- unlrealed .....-agc from residenlial and
commc~ial _ 25:

• uncoll«1ed pINg.. &lid scc:p;lge of
e<,mWlUnMed ..~.... from rubbish;

- , ill. nutricoU and 0Iher conlaminams a1ism:
From ups1l'eam wll1ershed de'elopmenl sU<:h
as remo,"1 of Icresr rover, agriculture;

induSina!.co nunerrlJl and housing

npansion: D1lnin: : consuuctionof "lIlds and
other IOfnlSlIUC1ure. elC:

- of tbe abo'-e. especially runoff of peslicides
and herbic'ides asrocialcd Wilh mtensive
agricullurnl acllvi!ies;

- rcdU<:lion of waler volume a"ailahle to

mangroves due 10 u~am doumillng.
irrig:llion k l" lUes. and divcolOl1 of ....leT 10
Other ,,·a lCTSbcds.

Malure mangrove S1ands 1m re$lheot 10 increrued
Jedimcnt. nutrienl and pollullon Io.:llh. bul only for

short periom. . The =rui<O"'ol rale of mangro'·... is
probably negam'ely affecled by he~"y scd i'ncol loads
(UNE PIEAS. 1<)97).

6.1.2.3 SEAGIl\SS

Gcococ nclmess of s.eagra55 is abo n=nlred in the

Indo--W~ Pac if..: region (H~ and McCoy. 1979)_
Species divcrsily is h,ghcsl: in Malcsia. . rt'gion de 
finedby lodoneso.a. Borneo. PapuaNew GuInea and
northern AuwaJi.. Ea'1 Asia harbours lhe se<:ond
higlle<l number of seagrass species al 20 of ~ re·

corded species wo rld-w ide (Fortes. 1989. 1995:
Sudar3 el al. 1994). O f the lwent y species and seven
genera. of ...aglllS1 in Southeast Asia: 12 species arc
found in the ....ters of lndooesia (den Hanog. 1970;

Soegian oaod PollIO,". 19821. 16 In the ~PP'nes
(Fones. 1989). 10 in Mala)...a (Japar . 1994).:lIId 12

' II Thailand (LewrtWlOlOOfll andOp-.>'I. 1995) ($CC

Table 81_ The kJIo',o'll dislribulion ofseapass mead ·
cws 1m shov,'n m Figu~ 5.

11Ieecological and e<.:onomic imporolllCeofscagrass

10 c,, "uoercia l and recrea liona lfishcrics is w~ 1I docu·
mented. Fones ( 1989) liSted 16 Irndilional and COlI
temP"""JY~s of seagra55_Seagra» beds enltana
subs lrale SlabIhsatlOll and an: important in detntal
food cham. nu!rienI cycl ing and the $IIpply :llld fiu_

oon of boogenIC ca k lum C3rbooatc They ..er.'e as
subs!nd:e for epibiooo:a and aI"C crilJCa1 habilau for
many species of DIanne illllmals. Scagra55 mead

""'s~ lIiSfoedmg~. nurserygrounds (H ulomo
and P"ristiwady. 19%) and habnars for fish. man y
uivertebrates. lunies and dugong. TI,ey also OCt as

u>-
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'l" b le 7. Nu m be r of Scagra ,;s Spl'Ci"" in St'lec trd East Asian Cuunlries •

Suh-re ion/CountrY No. o f S in
Southeast Asia:

Cambodi. I
Indonesi. 12
Mala ,i. 9
Phili l ine s 16
S in a re II
Tha iland 10
VidN.m 8

s..--.-.Fones (\989). TIible I. pp. 4-7 ,

Count
Western Pacific
Hon KOD
K~

Austra lia

Western Austnllia
Queens land

1"o.of 5 in

,
I

17
12

fillers al'l(l he lp stabilise sediments Seagrass mead

ows lIJe the $Ole haMal of the sea CO" . D"lQ'lg
dllgon lbe dugong is: lhl:only n:m:umngrq>re$C1IUI
t,,'e of the; m:ammalian fllIIUl)', DwtgottlfidtY. and tS

an encbngeml species throogboot tIS distrioolJon.
Stmi1arly. endangr=:l _ tuotIes ate foundin~

ateas and the gr«n sea tunle (Ch(/o" i~ m)'da.)
feeds 011 se:'grass.

In Southeast Asi:>.. ,t ,s only O\"Cf the put r..~deadr
that SC-3zI'UI' beds ha"e been r«o&n'scd as a s'g·
nUlCaIIl ecos)~em of ec:onomie and ecological ,m·
portm. Scagrassf;2Jl gmv.' as fast ll$aiIu'''te com.
~l. hayfidds, or tallgr:u:s prames (P!lilipps , 1978
quoted in Fones, 1989, p. 10). The production rare of
(f()pical ce llll1lSS in the Philippine.s, (or CJUlllplc, is

1.08 g Om'llby. .s.ag~ beds in 8ohnao Bay. in

lhl: Pt"hppltleS. produce aI k2$l 18.900 kg C/dar Qnr;

square mem: of lhl: bed produces 8.635 alby or
about 20 pacent of the daily caIo:lrK mjUirrmMt of
an a,~ Individual. A 7().kgind"',dual can be sup
poncd b)' 350 sq m of seagrass bed . Igll(HaJl<eQf ns
pole nlial has ca used neglect in insuturing protective

measura for tM.';e valuable resources . Indonesia and
the Philippines. 3J\lCIIIg other SootM:;ut Asian COWl

tries. "'""e I , eb!iYd y gllOd koo,,'edgr Qf the ' r
"'3~ habU31S and assoc,ated resources. Inror
rna/ion rs needed <:spmall~ on !he ,mpat1S of sedi·
mentation, cutroplucahoo and other types or pollu

lion, in order to enable the formubuoo and a<!oplion

of appropriate managcmcOl measure<10cMure SU~·

wnable use of this~,

Natun.! threats 'Q seagrass meado"'S 'nclude cy
clones.. "<>kamc dust. floods. scdimemallOO., Slorm
""I' CS, fresh ,,'a,er ",n-(lITand exposure at low lJde
These lhreat< are responnbre for seagrass toss QVCr
a wider area lhan are a nlhropogenic impacts but reo
eo,'ery is quicker. The rt1QSt common anthrop<>genIC
,mpacts in w rqion weSC'dlmetllatlOfL 1l\l!rienl·Ioad·

mI. and OIher I)'pes 0( pollUbon. E1.cas scdmM'nts
lbrrA&lnl seapass in the JUt>.n:gion han the,r on
gm ,n ri'·Cf·ruooff. resufun from extensive shnmp
pond de~d<>p<nent.. logging of (<>resIS. d,mlmslM:d
ma ngrove cover, lan d rec lamali on, dredging and

e(Wl:tl de"c1op"",n! in gcaeml. Then:: 'S increasing
e"idenr:e tha u tcnsiye land~IDll131ion, agrieultur.ll

\k'cJoprne-nt and m;ninl X\'v[Ues have led to high
""lIU ,urbldlly and 1M buryJnl of seagr.w beds
(RIn.... 1988 ).

Land ·l»lsed act,vit,es lead to ,nduslrial and comesue

sources of po llul;on suc h as Chemica l wastes (par
IIcul;>.-Iy heavymcwls), peSlicides.. "arioo, Olher tw:ic

SUb$lanceli. and hydrocarbons. FeMlliseno. sttmmmg
from lIIlenSl,'e 3p1CU 1IuR: alldaquac:ulllln: prxtica,

domeWc 5COIo• • and Slorm-drain "",-<>IT C:ln)l ng
OIl ;mic wastes add nUlrients to runoff " ....ers. The
most notable errcer of nutnems is to mcrease algal
IIrQwth and honee reduce lighl pene tration IQ
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Tablr 8. Et lent of OamaJ:t and Causn of lkt....eeuee of Sn~1llS5 Mudo'O"J In tbr En!: Asia"
J{f~ lc>n

Counl" Ealr nl or.bma .. lonmt'd ilole <CaUKI of Ii r ..,btlon

Cam bodIa od F"", Irawu - .... M" '"
Ch~ 4. 200~ I(:m3.UlIlIg Lind I~:damallon

mGuan ,m "Indonesia 3040~. ScdmlCnt:atlOll
Malaysia Adverse impacts of Coutal ~clam.lllon. otl apllls,land-bucd pollUlioa

C()&fta1 rec:lam.3lIOD
ID South Cluna Sea
re IonS

~n= 30-50% Industrial de vel ~m 011$ and recreation
S re .d Land re<:JillIlalLQD..dred "" ,
llwl"'" ;0.3<1% Wasle dis pos.al from clome:o;tic \1M: :uld ~uacIlhure, fisbenes,

collection 1m \fad>llonai medlem:, '''''' rulornauon "'"develo menl
Viet Nam HeaVIly ex ploited Fert,liser producuon, ammal feed productIOn, land reclamallo n

for aencuhure and aQuacultllR. mats and handIcrafts

mp

""mdm,
"",gh

""
"'~..,
li ng

ces.
ring
Th<

Igal

'"

.., :lgrass. Eutrop hIcat ion po~ (lilt of tile major
lhrm 10 sagrass beds in \he region . II is C$pccially

1R"-aIerM m cndosedb:I:)'];.,1It IIl'lUffIcimI tid:lI flush
mg. Table 8 below summarisn II><: ex ten t of damage

and ca u~s of <kgnKlalion of seagrass meadows in
\he East As Ian region though DOlreslncied to l:uJd.

based :lCtivillcs.

6.2 NORTHERN EAST ASIA SUB 
REGION

The "":ll~f':I of!he lIOltbem F~ As,a 5Ub-~,ion ,n
cbk!he Sea of Japan (alsQ rrfer=! \Q as East Sea).
the Yel low S~a " 'ith the adJoinmg Bohai and East
Olin,. Sea. TJ.., twO countries of special co ncern.

Olma and K<na. "err ex penencing "cry I1Ipid reo
-.ic; Cro"'111. especwly in the Chmese c:oastal cu.
IeS thar 1uI"e Men opened f(lf' f""'gn in>·estmenlS
m'er the la<1two decades.. The Asian financi al cri sis

that l>ccgan in mid 1997 affeeled Korea badly while
Olina re maiJll:d re lat" 'e1y un:affected. Uo...·~'·~r.
Kotea' ICCQnOfIlYhlosf'ecO\'C:m!~y from 1m,
RapId ecQOQR1lC VO" th also anracu a huge flow of
migr-.lnts from mland r~giOfls In Chlll~ to coastal cit-

ies. The cornbn.w d feeu of rapid indll$trial devel 
opment and urbanisation ....ill bring about a hipr
demand for food and 0lhN~ !hat can sen
erate dcmmental d feeu on the marine en vrecemem

and related freshwater bodi es doo to land·t>a.>..d ac
lJ" lJes and illCTu.,m pollution k:>o<h.

6.2.1Phys ical Characteristics

6.2. 1, 1 lIATH\'METR\'

Muimum depIhs an: 5,000 m m tbe South China
Sea area and 2.700 m in Ihc East China Sea. DesplIC
these signif>C1lJ1t dcplhs. Ihe seas are scparuted from
the open (X:~an by quhe shallow passes and straits
(a few hundmJ nIfirrS) , The arc h formed by Ihc

i$IarKh :and archIpelagos is~ of !be """" acu\ e
volcanic regions m the wor ld. OITthe: western edge
of the arc h. the seabed reaches Creal depths. TIlese
are the deep trenches to the west of the Marianas.
the PM ipplDeS and South Iloo shu_The cooti""nlal
Iklf is ...·,de In _ an::as of !he Nonhem East
Asian sub- regional seas. bu t~ isalmOSI nosl>elf
on the deep oceallic s ide faci ng the Pacific o.:can,

I
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6.2.1.2 WATER TMIPERATURE AND
SALINITY

In Ihc sea areas in the. SOUlh China Sea around
Hainan, sea s urface lem""ralures vary oclwee"

2O'C in winler and 29'C in , ummer Funhcr nonh .
temperatures range from 8'<: and 26"C in the f:ast
Ch ina Sea, Salinily is usually between 32 'md 34 pp t,

c~cCpl in a~"s ..... here it is influenced by river run 
off. in .....hich ease it ean be as low as 28 ppt.

6.2.1.3 T11)f.S ANI) C URRENTS

The major current systemsinfluencing Ihe region are
Ihe Kuroshio (warm) and Ihe Oyashin (cold) "The
rronts of nese two currents converge nonh of Ja
pan. inducing highly producti>'e condition.<.The local
currents in these seasarcinfluenced by the Kuroshio
Oyashio system. thc large ri"ers thai flow into them
and the reversals of Ihc monsoons.

6.2.2 Biological Characterist ics

"The sub-region is rich in biodiversity. with Ch ioa hav
ing more than 20.000 marine specics. Sou thern China
and the Ryukyu are charac terised by a great diver
sity of coral reefs. marine fish and in,·ertebrates.

6.2.2.1 CO RAl. REF. FS

In the province of Taiwan. there are coral reefs at
tn.. sou thern point of the island. around Kenting and
in the Penghu Arch il"'lago. The northernmos t reds
in China are found in l'uj iao province. around Pinglan

Island . Sma ll r"" f, also follow the coa.,t and off l long
Kong. Large eornl reefs grow SQuth of Hainan and

;n the archipelagos of the South China Sea (Kelleher
~I al.. 1995: Anon. 1995). According to Lillllg (1995),
Ihe suh_region has a high di"crsity of cu rals: aoout
325 spc<:ics in Chi "a. Abetn 300 spc<:ics are reponed

along the cooS! of the province of Taiw"n.
Thc reefs in Ihe Nonhem Easl Asin sult·region show

the same pallern of degradation and dcpletion from
land-based w nrcc., of pollution as observed in Ihe
Southeasl Asian .' ub· region. In China. many of Ihe

reefs I\;lve been ,ligniflcllIllly depicted (UNEPfl UCR

'"

1988 ). On lhe oouthwn coasl around Hajl>aJl. pres
sure , from the large human population resulted in
eXlcnsh-e dcgradalion of the reefs (Wilkinroll and

Buddcmcier. 1994). The thrcalS to coral reefs from
lalld·based Sources of pollut ion are essentially lhe
same as in Ihe Southeast Asian su1>-region. wilh a

possib ly different emphasi s on lhe severity of cer
1.1in ca useS. 1lIese threats can be summ",i, ed as:

- sediments. pesticides and nument-rich runoff
from agrieultu,..~l and aquacultural
de,·e1opment.

· dis charge of umrealed urban sewage llIld
industrial w;\.\lewaler.

- reclamalion of nearshore arcas for

development.
· dredging and conSiruclion along uic coast.

'00
• increased tourism ecvejopmem.

6.2.2.2 MANGROVES

l1Iere are no mangroves in Korea . MOSt of the man·
groves in the sub-region are found in the coastal ar·
cas ofsouthern Chinaand cover "JlP"lxirnately 67.(XX)

ha (WCMC. 1992). The nonhemmost rnangro>es il\

the country are near Fuding in Fujian provincc. Sig·
nificant areaS<lfmangrovesgrow around Hainan and
in the Beibu Gulf nearQuin~hou and Beihai . China
has a tota l of 36 mangrove species. which is abou t

43 per ceDt of Ihe lotal number of mangrove species
in Ihe world.

The mangroves in the Northern Easl ,',ia sub-re

gion. like lhose in the Somheasl Asi an su1>-region.
arc facing continued lhreat from land-based scerccs
of pollution from agriculture. aq uaculture. domestic
sewagc. and induslrial discharge. Integrated coastal
zone management. combined with conservation and

rehabilitation measures. are eSM:ntial to counteract
lhe ever·incre....ing pressures from a growing popu.
lation an d its concomilanl impacls on the cooslal ",.

eM and mangrovos of Ch i"a .
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6,2.2.3 S EAC RASS

Se::lgltiS bWs :an: fou nd tbrvu ,hout tbc Nonhem
East lUia 5U1>-""gioo . Of Ihc: 12 ,enera of "'1ilras:5
... the ",..,.Id. Ihree :an: \oQled in the suI>-""pon (den
HanQB. 1970). "The lieagr.us bf:ds In lhe Mlnhml
EaslA~,a ~ub·""g,oo suffer from lhe same probl~ms

I l tOOse of SoutheaSI Asia, excessive mnrtenttoads
ffllm demesne sc..... age discharge . agriculture and
aqunodnlfe development, hc:a")' sed"nenlalioo and

fresh""'ter .uno()ffdue 10 inapproprille developmrnt
lICIi\1lJn in Ihc: "llCnhcds andh,1I!CbDds and pol
kb>Dfrom mdusuW devdop.llr:nl.The spalrII disIri 

bution of 5Clgrau meadoor.'S is nor tno"n. As a re
sult. lntle IS ~ nown about human imp.Kts 00 eese
ecosystems. Th is lack of l>alClinc know ledge is an
Impocdllllent 10 our understanding of marine ecosys
lems and ""II pIe"enl the fonnul.aliOll of policies and

adopioo ofapp<Opiiale measures 10 comnve tlttm.

6.3 AUSTRALIA SUB-REGION

for tlte purposes of lhis <cpom. on l)' lite wners and
coastal areas of nonhero AUSIraiian OOnlillelll are
discussed here . The nonhem tropical " -at<:r1 h.:tve
..,mpenturu """Clung a lrigh o f 32"C in sh.:tllo....

"''3lCrs m!he surruner momm, GeDeraIl)',1hc: lJOpi.

c:a.I","Mef'S of Ihc Indian and eastern PaciI"K' Ott~

~nc:c surf""C temperatures _imes exceed
me 28"<:. Surface tempcl1uurcs in the deep OCCllnS
do not exhibit marked seasonal changes. The ~·

uk waters around Al'Slralia arc gcnerally low in
nulricnlsandOOll!iCqUCnlly possesslow l);oIogjcaland
f<Sberies~'11)' .

Tbr g:l'aIeSI speees d1\'enm)' 10 Auwaha's marine

en'ironmenloccun in the roumry 's DIIftbem lrop;
cal waters. However. lhe re are very few endemic

spc<:ies. and most of I\ u" ",lia" lropical marine spe
cies are widely drstributed in the tmpical lndo- Pa
",rr_

6.3.1 Coral reefs

Australia hu Ihe lafJe$l am o f coral reefs of any
COUntry, The Crear annier Reef forms IlIe I~rgesl

reef complex in lhe worl ~ eX lending for 2.OOO'1:m
from lhe lo,,'-lalimde tropICS to temperatezones.n..
GlUI Bamer Red is most d;\,tr!C in reeflype:s (fnng_
,nfo p1a1fonn. bar1ia3.andatolls). hahnalS anden... ·
ronrncntal n:glloes. O!hcr .....jor rttf areas occur m
Ihe Torres Slrai t aDd lhe Cor-II Su territ ories
( H~le)' anduwrcntt, 1997).llw: N;ngaloo Reef

011 the Genual Wesle m Austra lian COOSI is lhe world's
larg"" frin¥ing reef, The reef in th is area 'lrclehe.
for 150 km from Lat. 21" 55' S to Lac U · :J.O·S A
"ide '<mcI)' of cornl lypn are found htrc; oceanic
MOIls. fnogmg and v'mecr rttf:o; and p1alform n'rls
of '"at)1ng degroes of de,·e1OPIIIKnI. furtbcr north the
l,des au Ulremc in amplilude and lhc seeneem
stirred lip by ndal currents precllKles large Teeffor'

mauons. Offshore islands nnd alolls , e.g.• Ashmore .
Monlcbellos and Rowley Shoals. ha"e a ",ide rnn~
ofspecic$di,-emly.

Allslraha's oon1 RlCfs are rdati,ely urWfcetr:d by

human acti,·,ties due to their ""mot.-rK$S fmm larr;e
urban seU1cmc:n1S and beo;:lIuse of low 10 moderale
levels of use. Ho,,"'cver. increasi ng levels of nulri
ellis and sedune nts from inland soli e rosion pose a
threat in lhc non-arid 1IfCas. A greal deal of cffon

has also eeen made 10conlrollhc achene effectS of
m:ruuonallCchitics andlourism.

Au"ralia's reefs gro-..' " 'lImo tbe are.a of the ,,-orld 's
h,ghes l coral d",cnily, namel)' the cenlral lndo-Pa_

eific region .The AIISIl11Ii Rn reefs are.therefore. r ri ti
ca llo coral reef conservation as few ocher eounlries

in the region ha"c soch 10 '" eoo"al population pR:S
sU"" or Ilx: cap;lcil)' 10 coouol Ilx: Imhropogenic
impacts on Ilx:lr reefs. AuW2iiao reds. besides be
109 III ccologicaIlISSCt. suppon ,-cry rich I"ubmes

and I lhri\lng louri SI indus!ry. 1lle annual """enuc
from fisheries and tourism 10 the Great Barrier Reef

"tone IS over A$l b, llion 11\e reef, Me nlso ,'alu able
for l-Cien lifie research on Mlura l prodUcu w; lh
htop/larnllo«ulical propc-rtlCS.

6.3.2 Mangroves

Mangro , 'es eX It'nd throuGhoul lhe lropical eoaslll
areas of Australia. Th ere arc 39 lI1allgro"C spe;:ics

"



lbe lonama 10 2 1 genel1l and 19 f;ul1ihes). of "'hleh
only the A";U IlIIM ;nt~tlrtJ is mdolDle. "'tulsl lhe
rnt 1m' also found ;n Southrast Aia, Papull Ne w
Glimu and !rUn b y,,- lbe IJ>05( d,,·ersc rommlllll ·

lies an: found In !be lropicaI an::u lJ~ s pec in: lD!hI:

estuanesoiC. VoRl=lu.crnl\ "'lib IDCfCaSIna: I» ,·....
A s lD Southeasl and f.asI Asia. IIWlgJO>'es U"l: eeo
Iop::ally and economically ;mportanllO .... u..scnllL
Manpmes pro>_ lntpooUDl ILabiW$ for fish and
enostace at15 and 5()IDC ofAU5l111l1~ 'S ,..,luablc com·

merc'al fub=es of 5iogle 5pCCIcs areeuher d,reclly
or1ndim:tly linked to mangnr.-es . Approxinwely 200
s pec ies of fish I",,·c ~n documented from nort h·

ern Ausuali"" mangro" cs ."1lteAu slralum ma"grQVCS
provide bird &aneruaries and play impQf1am rolcs In

slabilislng the eoa slIirl<' by miligal;ng the effects ()f

cycloncs and storm waves. M"ngro vc~ also bave I

cnoeial func tion ill trnppi ng and slab, lising scduncms
from river systems . ond 11<:1as all eff"' tive barrier 10

nUlricnls ca rried by non-off from land 10 $<:3 tbereby
pl'(ll«: ting lhe coral reef and seagnL$$ communuies
from u cessive sedimentation and nutrient loading.

6.3.3seagrass

Austnlia has the: most extensive area o f Kapu
and the Itiglw$. numlln ofseagrass specIes (m'or 30
species) ;n !be "''OOd. K"",'ledge and a elll1lptthen·
eve data bue ce SCilgrass habiuu are .,..ibble In

Austr:Iha but muclt bas still lo be Iemled IIbouI the
response of se..g ...... babilats lO e n,'ironment.l
dwIges .so that nm ig:lling~ of ad,~ 1m

~1S '*" be J"lIm place. This is~Iarl) INC of
the unpacts of srdimmUt>oD. ouU1erll·IWldmg and
other types of pollution. Austr:Ih. ·s _~ fKe

such thre:alS:lS sedimentation f rom large n ver ron
offs . floods. mming and che mica l discharges from

Industrial and domesuc 5OUrces..

7. Status of Land-based
Sources of Pollution

Ref,",,,,,,", mlW be mado of cIobal re' '''''''-s of the
manne.en'ironment undc:rtaken 11).GESAMP (1982;

1990). Tbc lal ter Jq>OIU W t III manne 1ub1l31S~
~'abIy bMnglou tow<'l)nSlrUC6on ofhafboxn
andindIastrW mstalbl>ons. I() tilt de'~IopIIt/ll of 1OlB"

is! facili ties and l1WlC\l11u.re.:and 10 the growth of
settkmmts and c i1Jcs: and(2 )destrucllOll ofbeecbes.

coni ICefs and wd1aDds md udmg malIgro"c forests.
.... ",..,n as increas ing erosion of the shore. art' evi
dent 111over the world (quoted ,n01u:a. 1995. p. 148).

UNEP also comnli..ioned l $IOOy on lhe SIBle of the
marine en vironment in lite El£l As Ian """-I sul>-re

gion (Gome~ el til.• 1990). In 1993. GESA MP ex 
amined the impacts of oi l and rel~led che nuc als and
wastes OI1 lhe rn";rl<' cm;rQllnlel1l (GESA MP. 1993).
111e UN Economic " ltd Soc ial Co mmiss ion for Asia
and the Pocifie (ESCA1') also un<lcrtook two reviews
o f lhe slale of the: environment III till: As;a and the
PacifiC region (£SCAl'. nd : ESCAP and ADB,
1995). lhe latler massive re "iew WlIS undertaken

jointly with the:Mian Devdopmem Bank(ADB). In

additioo. UNEP recenuy undntoolo: a S'milar re\'>e"
of the:state of the eO" lronment 011 behalf o f the As

sociarion ofSouth E:asl AJim Nations (ASEA N Sec
rmri».I997). TbcGEFIUNDP/ThIO Regtonal Pro
g.rart!1tI" for the Prcyen liOll and Ma.n:age rntnt of
Man ne PoIlulion In the f.asI ASl:ID Seas pubbsbed
lhe I""'J"'tt'llngs of a OOOI ference 011 lbe the me of
tmnagIng polIu.t>on In the F..ast AJian_ <Chuaand
Bermas.. 1999) that ceee e~ lO a re,icw of the
~ of the n1vironrno:nt of lite reglOlUl ~"- Finally.

the Japa n EO' ironme nt a l Cou ncil (A,,-aj i aDd

Teraniohi. 2000) .. the b tesl BUell'll" al """;e"";ng
lhe staU: oftJM, en,',rooll..nl in ASia. All of tbe above

~" lC'" s cover \he mmM nwironmenl andde al " 'itlt
probkrns arising from land-bueoJ 50Urces o f poilu·

""'-

More directly co ncerned With rbe man rl<' environ 
ment til llle Easl ASian ~gion is \he ~pQf1 co mmis
s ioned by ESCAP gl"ing a review of the marine en 

vironmeniai proble ms and issu es for tlte reg ion
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(ESCAP, 1 9~ 5). The UNEPstudy Un<krt;lkC11 by Koe
and AziT. (l995) is focuse d d ....'ctly 00 Jand·based
PJ1=S of pollulIOI1 affccll~ C03.<W and man"" ar
~ in the East AsIan Seu. M.,..II01l roo mll Sl ~

made or .11 carly allCIlIJIl _ • fl',.~" or mantle
~ ennrtlnJ1ll'nl pollution in !he ASEA1'': region

un<lcrulen by Rudd le (198 11 " ,nlle. more l'l:ttnlly.
Chua (1995) oonCI'lC ly I'l"',cwcd Iheproblemuf rna
""" pollutIon in Ihe SoulhcaM Asian SUb-region The
present ",view is linked to 1M b\CSl•.uxly «Imm;, 
.....".00 by UNEP • the Tnonsbou~' Di:agnostic
AnaI)'OJS OO'"mnK 54" """ COUW1Q 'II tbt South QIi....
Sea.:area(T.I:rue-Mc~bnus. 1999) n..n, IS thus an

aocumulallOll ofroIl!ildrntble inforTTWlOll on the pol 
[UllOl1 o( ,he marille elm"",,,,,,nt of the WI Asian

region. A lbeit. there remain many information gaps
!hal require additional monitoring and asseM'lI< nt.

lbt "\'idrnc,, gathn"ed Ulovo S 1M. thus far. tbe'"
hal; bcca~ degralbuon of the en';l'ORD'OellI lIl'

c1l1ding the man"" and ttblc:d fresh..~ en,lrotI ·
mmt and poml. lOan urgent need 10slrengthen en

'ironmema l managcmem. 1be national ",pons of
,",,'en p:!rticip:l1ing countries in theTDA of the Sou th
China Sea are a together with tM additional three

countries ",\'ie"'"ed in tillS study 1"'e ample detail of
~v~~ of Iand-~ pollution and 1M
leul of polllllion In,~~ 01 1M countries

eceecreed. The "'potU also indlCale bot <polS. high
ruk and scn"li"e areas for mosI of lhe len roulllries
«"'cred ,

It can be staled here tharthere are uampks of soc ·

cesses in 1M E3st ASian ..,gwn as m 1M cases of

South Korea and Sm~. The World B;m~ se
~ se\'er.alEast ASlan roumnC:S Includ l"l Korea
andSmgaporc for a il udy on managemenl of indus
tnal poUul1on oflhe Newly IndU5lrialiling Ecooomles
to draw lessons from their e~pcri enee (see Loh n
al. ( 199 5) on Singapore), The country's expe rience

IJI e..ol> ;ng a package of ""'nd cn v".omnenlal man
~1lI plXlCies and management pnctic:cs are re
pmod by Ch.a(l'119b). and ow. lad ChillIIh ( 19891.
10 !he cas<: of Malaysia. Ong (1m) and Hanu.ah

( 1m) pro..ide useful reviews of the COUIIlJY 'S ma
nne en\' lronmem. Mnillysia has paId sf"'{'la l allen-

lion 10 pre,e lll marinepc)lIl11ion of the MalaeejlSlf.!Iits
:limed ptinl:ll"ily at sh,p-SOlU'Ce pollution (see. forex_
ample, Dow. 1997) OOt IS also eOl'lttmed ""tIt!he
problemof-1and-~~ ofpolluuon .1ndero.
lhere were early effOfb made on tile put of 1M

Pl\ihppines 10 manage !he country 'sa~y deleno
raung en\'ironmem in the 1970s (Lesac::>. 1979).

7,1 ISSUES AND PROBLEMS

The odcnuflC;1lJOQ of"'11011l1 eoocans and pn/lC1p;o1
nsees formed put ofIM prq>amioa of~ n:ponaI
transbool.....ry diagnostIC anal)'si l-. Tbe i""""S and

concerns ",.eft: deliberated upon and lIC'ecpced b) Ihe
national re""'areh learns before proc«'dmg with the
preparation of the nallon al repo m and o"en'kw
T DA. The degradation of mar i"" habuat emc:rg«l
IU aOllRCa of tnajor ron<:<:m within ee South Cluna

&a:uu (Table 9)_Mangro' C$ and ooraJ n:d" deJ
rada<iolI r3I\ksas I and2 among pnDClpa.! l_ ,,'hill:
poIlU1iol1 by SoeV>-.ofthemanneen\1TOI'UDeIII ranks
as numbe r 3 among pri""ipal issues.

T~ble 10 summarises the sourees of pollution among

lhe panicipahng rounlries in tlle Sowh Ch ina &a.
the quality of the dWI base. and 1M pen:ei \'ed con
tribution ollbnc .....rus 10 the SIaIe ol-ru-ic ee
"ironmenls m eadt counU). wasres rromdomc:sue.
agricultural . amJ indusmal sourus. along " 'uh
~dll~nts and so lid Wa!;tes are lhe maJOr wurecs of

IlOliutanL' d~tl impinge on both fre,h"'ller andOOal lal
sySlems in (he ""veo eou ntries. Land-based IIO\Irees
playa major role in bolh 1II1and andeoostal plXlutJon
Sh Ip-hued so urces eo lltTl bute rcllt,,'ely small

amounts. but may ha'e severe IoeaI impg0ct5 "'tlen
large mnlS of od isre~ in oil s pill aocidenls.

Aunospllcne IllpuLlO.lhat c~ be con"dered a source
of b nd ·based pollution, feature lowly in the ranking

of issues . I lowever, this may be due to a very poor
d~la base and because \he ,r impacts are harder to
<'Sablislt lIJ"enlhe nalure or atmospheric chenmtry

and the Iqer s<:ak:s needed 10 "2lTY 0lII appropri
ale stU<hes or air sheds. Atrnospbe:ric poI1111at1U~

w-ell capablt of being InltlSponcd llCI'05Il natiooal
boundaries while transbou ndary rn(l\emenlS of rna
n llC pollu non can also occur in re rtam circum,!an\:cs .

"
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Tab~ 9. Rankin" or Major CotKdib and Principal Issues rer ' M Sout h Chi"" Sn Countries

,.
S<

,.

T.'
C.

,.
lio
Ch

O"

S""rN':Anne~ V. StcQl><l COOllhnators ~1cc"nll . June 1998. qU<>lcd ,,' TIl I 'IlC·McM~nu. (1999)

' 00'
u"QF
' T<ll'
' A'oe

~"
' Rw ,", of p<>Ilu""" -='"'"" done du,,~ ,be S«cnd Mer""i Of N3l>OrW Co -""hIlalOl'J (lUll< 1'198) '1-.1'" ' £.sUI
Tabue -McM-ufl 9991 ' Kill'

Rank & Contribution to pollution of lIali0l131aquatic environme nts

Scerce Data ba se (L=Lm\ . M- Moderate, H"' lli2h)

Com Chine I_ Mal Phil 'J1mi Viet

Domestic waste I -Fair II II II M II Ii Ii

Agricult urlll 2-Poor M H II M II II II
w.~

lndll$lria\ ....ute 2-POOI" M n II II H II II

SedimenL5 3-Poor M II Ii M II II a
Solid waste 4-Fair II II II M H II II

Ship-based 6-Poor M M M M M M M
sources
Atmospheric 7-Poor M M M M M M M

Table 10. Rallk~ Sour«s of I'ollulio.. in South China Sea Count ries'

Mllior Concerns Mor e Rank Priuctoal lssues Score Rank

Habitat 18.5 1 Man oves 21 1
.

Coral reef 2() 2
Seagrass 17 6
Estuaries 16 7

Over-exoloiterion 17.5 2 Marine 19 3
Freshwater 16 7

Pollution 14 3 Se wage 19 3
Freshwater

Contamination 17.5 ,
Allrieullund loadintZ I l' 9
Industrial waste l' 9
Sedimentation 14 11
Solid waste 13 12
Hydrocarbon 12 13

Ship-based sources 12 13
Atmospheric 8.' 16

Freshwater concerns 9 1,

I~ ----~



Tab lc 11. f' opolalion a rKl Es ti mated a O I> G,m c l"lll io n a nd Kemo,·.l in ~J.tct td Sou lh C h in a Sea
Count ries

' Only popubl_ of ...bd, ~i ""... ,nl~ract'''l...,th 1lleSouth Chi"" Seo ...""" ""'ludod.. and"'ere ,ecaI""laled I" 19'J16
USI"i growth rat•• in roIumn 3,
' TOII I popul. ,j(>fJ for . 11 South Ch,nl Sea subd"i,ion, In • coon"Y ".• , nhl..",d
A"trage populi llon sro" I~ ,a l. for all Soulh Chill3Sta , "bd"lsi(>fJ' 1Il a C(IIIn,'Y was <.>bIlioedusinS • " 'd llh'cd me. n

""""'.
' u llmalcd 1100pn.><honIon ""n, 0 05 kgIpenoPI<by(V.'HO. 1993l. JS
Koe ond Alll. t 19951.

l' n)port ioll BOD
Cou nl ry' POpUllllhHI" of Po pullil ion BOI) rcmond by

('000 ~rsons)
IX'pulalion gro.u h raee r;ent MIIl ed se....ge

in ell i" (% ) <%r (I fr' uyrt lrtlllmt'ni'

n""'.,
Ca m bod Ia 1,98j es 27 36.2 "'0 I1'catmc:nt

C h in a 59,694 35 1.6 1,089.4 <109

Illdon esi ll IOUt7 " 2.9 1,920.2 364

Malaysia 10.336 " 3.3 188.6 sa

I'hil ippin" 23.633 27 2 1 431.3 149

Thailand 37.1"2 0 14 677.8 89

\'if'l l,"alii 7j.lN 3 1.6 1,37 1.0 "'0 treatment

TOTAL 313.131 >27 1.4 5.714,5 '"

cou ntrir:s.A!.Sumlng lhcsl",v populauon lVO"th_
prevail up 10 200S. lh~ gcn crnled BOD will ;rn;rease
tc 6.6 mil. 10n,..~ .l1l<:rc is c1earl)' a nerd 10raise the

ml un,e removed by "" ''-''8e ltcallnem cspecially m
~ " ale rs lhal re=i'"" lhc poIlulanlS from luxe
urmn ccnl~

RcdllCCd asslIlula!j, e capaclly of the ngflllC en",·
I"QfIrrJCnl 15 IndlCaled by lhc: , rrilkncc of boch tOXIC

and non'loxie algal blOQUIS lhlIl arc bem g n:poned
more frequcmly in the rellion , This has ca used SClI
ous publi c conce rn. especiall y lhe dmonage llalc
1')'mdinilU7l as !ben: have been repllfU of cases of

7.2 DOMEsnC WASTEWATEA

BIological Oxygen Dem and ( BO D) revers of the
sc, en SOulh C hina Sea ccemnes are sIKwoed m!be
Table II and ' lS dlwibuuon m Figure 6 Based on dx:

<.b<a p'w.idIedIn the nalion:lI TO'"~ II IS po6Sl'

ble m reneralil:' a SCI of dala m c.i,-e a I"l:~ poe.
IUR' for ..".ersheds!hal 'lIICl1ICl ",~Ih the Soulh China
Sea bas.in. The: lable sho"..s malin eslImaled 6 miL
lonl\CS of BOO .'" generaled by lhe waslal pnpula·
1I0 ll of lhe seve n paniei pal "Ii CQU nlries of lhe Soulh
China Sea alone Onl y about I I percenl nflhe BOD

Icr>eralcd is removed by se";a~ llc:umem In four
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7.3AGRICULTUAAL WAST!;: ~

Wastes generated b)' agricult ure and aquacu lture
cntor water bod ies in a diffu se mode. They make up
the second moSt imponan l group ofpollutan!. in the
marine e n"ironmcnt (Koe and A_h. 1995),The pOl_

lutants comamcd in agricultural waste are primarily
fen ilise", and pesti cides (fungici des. he rbicides and
inscclicidesl. La nd cleara nce.for agricuit",,,. whether
large-"" ale C(,mmcrc ial plantations, Or sma ll-.'eale
subs iMence fanners , Ca n lead to large quanti ti ~s of

sill e ntering Strea m cha nnels and co ntri bute to
sedIments III Ii"er diseharge i"to tbe mariue en,',ron
ment . Data on pesticide use arc scaree, WId det ec t

ing its presence in aqu"tie cnvironments and remo" _
i"g it req uire ex pens ive methods thaI most gov ern
ments Can ill aff<>rd, O ,-e r tin"" high nUlrient OOn·
lenls in the marine and related fres hwa ter eM",,,,
mcnt Scan res ult ;n the loss o( biodi"crsity and pro
ducti,'it)" in tllese systems

TIle tOlal loading of nitmgen in lhe South C hina Sea
area is show n in Figure 7. o vcr u» seven South OJi""
Sea eountries. Chin a uses the mos t fertil iser at 1,000
kg/ba/yr and Cambod ia, the lea,t at 22 kglha/yr (Ta.

ble 12). China repom more than 89.000 to nncs used

Aquacultu re Fert il is~ t, use P estkide usp

llrCa (103 hal (ll T) ( II -r-

n d . > 40,000 n.d.

2 ,500 3,6 40,00 0 > 8 9,000

200 > 5,60 0,0 0 0 29,000

< 100 n.d. n.d.

< 100 181 ,0 00 n.d .

"d n .d . "d.
n,d. 110,000 n .d.

00

00

00

00

00

d.

dart'a

hal

00

0,
",d byT"bue·Me~t anu. (1\19') .

e>;t id des in South C hin a Sea Countries

population in

allention on
nt, and more
megaehi es of
hin the Se,'en
6 ci ties with

Bangkok and
pereent of tM
areas '. >0 that

m mese c ities

Mall' by p;ua Jytic shell fish poiso ning f"lIvwing con
s umpli<>l1 of eonL1min~te<J mussels in the P!lilippinco.

Sarawa k an d Sabah (Go mez. 1990 quvted in C hua.
1995: see . 1<0 G ueITCr<.>, et a1. 1995) In Iakl,,'a Bay.

s undergone
nOw spread

s pread 5 km
harbour, by

n Korea . nine

in bays used

,as

phylOplank ton biomass dist ribution ha
significa nt shifts : planbon blooms are

ing funher offshore . In 1988 blooms
offshorc from Tanj ung Prio\:. the main
1990 they had sp rcad 12 kill offshore. I
red tide incide nts hav~ bttn reponed
for aquaculture (sec Maclean. 1989) ,

In view of the larg~ co ncentration of
cities, it will be most strategic 10 focus

the establis hme nt of sewage treatme
general l)" Onsanitat ion fac ilities. in the
the liuoral state, within the region. Wit
Sout h China Sea c()llntries. there are 4
populati01lS ,wcr 100.000 w ith twO (
Chiang Mai) in Thailand. Al least JO
to,,1pop" lalion he in these erowded
waters rttei ving dome stic waste fro

are themse lves pollut ion hot 'pots.

Table 12, u se of Ferl ilisers a nd I'

C o u n t ry" P a di fi el

(lOJ

Ca m bodia 1.8

C hina 3.'
Ind on e sia ' .0
Malavsia ,.
Phili ..., ines 1.2

T hailn nd 8.6

V ie l N a m U
' Coastal areas as d~lined in die TOA , tu
S"al<'~: Nation, 1<epo;>n.< "fTDA summar!



•·igu.... 7. TOllll Nill'llg('n l.oading in .;as. Adian MIlS Coun l ri~ • •

•

China

,

•
.: , -,."

,

• • •10,OOO tly
~O,OOO tly

100,000 liy,
"" io '" t t s '"



III ,ts South Ch ''''' X:ure... in 1995, IllliorlIes,aused
aboUl29.000 lOOIleS annuaIl}' during~ pcnod 1992
1996. Fernli"""" " JK,n kac""d 10 aquauc ",wil'Ull

mentSconlribule10nulrienl loading m aclchuonto WI
ge"..nucd by dome.'ue 5QUr<:C3. In the past. 1m sale
of pe,tid des was moti' Oled by the des ire 10 enhance
cropproduction by c li1\\Inallng ucdcsuableorganisms
in 1M euhur<: sySlcm. "The", is a nero 10ellCOIIr1lge

f:umcrs 10 employ en"lron ll'lental1j' friendly fann
prxlices IIw mmimi~~ use of ferulisen: and bio

"ides.and10cotwltt 5(111 r<:lcnlion of fcni1 i~rs.

7.4 INDUSTRIAL WASTE

CoMidmng~ incomplete data base. mdustmS~
lea!e a minimum of abolll 43O.000 !l')llOCS of BOD
,000aquatic sYSlCms imerxllng with~ Soul h Olin:!
Sca (Table I3). Eight y per cem oflhe repone<J "glue
~ from Thailand. of which half of the tool is
conveyed by Ihe river sys te ms of Ch ao I'lIraya. Ta

Chin. Mac Klong . ami n~ng P3kong.

Data provided m ee nallo nal repor1S on heavy "",1_

all' are incomplelC, VICI Nam. whol;e major n vers

an: au lnnSboundary. repor1S an :umu.al1o.1d of 3\

least 96.560 tl)T. 96limc:s 1IlORthan Japan d,sposed
of In 1988 (Table 14). Around 8OpttOCl'llof tlus load

come from ee Dont Na, ·SaJgon Ri, ·ct. ln «ll1lfaSl.
Olma rql'OI1S the..-Iea(c, of only 2S iJ)T Meta l 51"'

elflCdata shou ld bear OUI "itether limits ha,"<, already
bee n ell.Cttdcd. VicI NlJn md,cales in lIS nahon3.l
report rhat io the Non he rn Economic Zone. llie
~mounlS of Pb. In. mid ellare 7· 10 limes Ihe " lIow.
ablc hnulS.

Milk from pestiCl<lcs and hea,·y metah. hm'OOus
and toxic pollut:tnts include p;l1nl and CQloura&enlS.
0IpII1C sol'·cots. andother by·products of indu5trial

"l3I1ufaetwing or proeeISIng. Hazardous ",-aslOl an:
products ba"ing 00(' or lIIOfl: of the follo"'ln! fea .
IlIIU: uplo5i\~ mfIamrnabIc. reaai,..,. dio;case-nus

'II!- o;ormsi,"<'. andfor 1OJ<1C ( lk mandez ( 1993) estl
maled production rales of hazardous "'ASIC for a
numbel"ofSoolb Chma Se3 oountries (Table 14).lbe
dalll In this lable arc eili mau,s deri"ed from " ariou~

sources. " lib some f<)f 1992 and other.; I"'l1IIining to
the late 1980.. M Ihe same definition o f hazardous

was te ha' I\Ot been used ,n a ll cases. the infon"at;on
IS 001 comp;ll1lble bet ween counlries and should be
lUed only :as a crude estUlUIC. 1llc:re is a need 10

mOllllOr Ibc producuoo and dISposal of hazardous
waste and stntepc.ally 10 conlrol these ,,-utes al
ee soun:e by acl,;ocatint: the InC of clean technol·

""
Ta ble 13. Eslim~ tcd In.rlU5lri a l Wasle l)[ scharge from Coas ta l an d Non.co asta t InslalMioll

Country nOD N I' Heavy Metals Sus pend ed solid s

(tI") 'ti 'tI·, (tI,,) ( tI,,)

Cambodia "d n,d " d. n.d. "d.
ChiM 10,300 37. 17 25.4 17.300

Indonesia 26,000 "d "d "d "d
Malevsia 43. >1,000 " d. " d 1,400

PbiliDOinc:s >49,000 n,d, n.d. " d "d.
Thailand >340,000 >400 n.d, "d " d.

Viet Nam >4,500 n.d, 96,560 >13,000

w



Tabl t' I" . Eslima ted Disposal of Toxic Subslanus In 5t'!ected ~t A5ian COunlrH,s ~

Count..,· Esti matflt Toxjo:- 10 Toxio:- to To xic It'n ls of
production of humans aq ua tio:- he-,,,.,. metals

h:llLllrdous wasre (10' tlyr) "'l:ani5ms ( 10' t/~r)
{IO' th'rl (IO'~rl

~ 1988 0.82 13.715 15,877 \ ,03"
ChiRII(l987) so 3,226 4."" 155

Indonesi~9tl6) , 19' 247 7

t\'la!avlia (1987) 0" 181 217 9
Phili"'" .lICl 1987) 0.0 8-0.15 118 143 7

Tha iland (l 986) 0.88 137 167 6

SoI<rrr' ESCAPfADB( Im , and Hernaode>.(1993).

7.5 SEDIMENTATION

SedinlCnlSare a major pollutant in rivers and e<lasla l

Wnlers. In aq uJ lic ~ysle"'s. lotal SUspl-"IlI1ed solids
include scdlOlCnlS bn:>ughl about by ""il eros ion as a
result of n\lnln,; ",moval of forest to open up land

for a~ultlll1!. rwd comlnJCu on. """ urNn upan.
sion; eoasw dc.dopmcnt thai Involves land recta
m uon: and natural p<Ot>:~. Remo val of fOR'St
cover on troponJ ,,",:as exposes Ihc SOIl surfill% 10

'lIIC1\SoC raonf1l1 andnu5C$ rapld soil eros"",. In m.lt

nne Cfl'lronmcnlS.!hey ha"e irttrnedI.>te obs<:rvable
Ilnpao:u IncludIng ttw: smothering of coni ",ds. and

burial of lIla(TI)ph)'tes ...rn as~. " "'....,,~.
'el')' bnk qu;mUtalJ"e dau. is ,,~Iabk in tmns of
at:tual~ k>alb 1ft Ihc- region.• aquaicsy-.
andhllle:IOf~ is givCfl in the naliona/l'C'J"XlS.

Data from Table IS can be used as a bas,s fot esu
mung the ""ent of $Cd,IDCOtaUoo as a fuoc tlon of

land d"ar:mc:e, Indonesia topped the list al a clear
ance rale of o, ·e. 32.lXlO sq bnofforest per year In

coser 10 producc ISS milli on cu m of roundwood.
Tha,la nd callie S«(IOO in the region w;lh a I"lIte of

. 1100$1 12 .000 sq kmly. from 198 1 10 1989 to pre
du<'c 31 n" llion cu 10 of roundwood. If the slope of
lhe eleured area is give n, an index of erosion Can he

made to estim ate tbc amounl of sed iments thaI are
moved . Given Ihe data above . scd imem load. from
c1ea"'d land ;n Indones ia wou ld ha.'e c"OIltribulcd the

mos t std in,enl foll owed by Tha" and. Mala ~ .i a and
tile Phihppincs.

For mIl:!Il SoutMil5t Asi an eou ntnes under wnsid.
e"'lIon. the tlU3Clion of timber has~ a m:ljor
~onornic acu ,·ity.llus Ica<h to r:>ptdly disappearing
forest CO'·e•. Over tbe Wt several decades many

C(lUllInCS III Ihc ",gion b,s e &"'Died m.ltjoOr Ioggmg
t'OIlCffSion!. Th;' was the eaK fot tile Philippines ill
the 19505. f'eniMulat Mlla)'s ia and Sa~ in the
1%Os.1Ddonesiainthe 19m., fol\ov."Cd by~",--..k

and Papua N....· Guina in the late 19101 (Collins c'

al 1991. qootcd In G=r and l'cn) . fonboomInl:).

In !he 1990:s decade. umber e.unction bas rnQ\"Cd

OIl 10 nr"'"ef. llOII-U3dllionai areas. FOf u ample, in

Cambodia. "" producuon incR:astd fronl600.ooo m '
in 199 1to around 4 million m' III 1997 (lTTO. 1998

quoted III G reer andPcny. fonheonunl:). Some OOUn

fri es .....-e run out of eo m"",,,,ially u.pIoitable for·
esu and in the case ofThai land and the Pt" lipp incs .
they have become net rmponc rs of tunbc r, Lou of

fO~1I eO"er due to logging. which even if properl y
managed. will n""", increased soi l eros,on and I>ca\'ier
d ischarge of silt into Ii"er channel . and eventuall y

,
,
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T..ble 15. fO~Sled Area , Land C lea nl nre and RH orelilal ioll ill Sel«tell Countries •

C lr.tMln", Annual Annual
C ounl!'} lAm' Feeesr area Mlft Vlilh roundVl"ood a""ragt

.~ (./. or land area) refOrula1io produclion reforalation
( l oJ km2

" ( I oJ m~ (km 2)

",,"'I,>
1989 1981 1986 1989 1985-87 1980 's

US 9.167 31.0 28.9 28.3 13,189 485,760 17 750

""""""' 244 30.0 30.0 29.' Nodearance 31.583 620
Australia 7,618 13.9 13.9 13.5 3189 19,907 620
UK '" ., 9.' '.7 2, 181 5,082 400
F~ 'SO ., 26.6 26.6 Noc1eanmce 39.890 SI,
Mala -sia 329 66' 60.' 57.8 3,122 32,000 25.
Indonesia 1,812 75.0 72.5 60.0 32,335 158,075 1,640
Phil ; m, 29' 3 1.0 2..\.5 215 2.516 35,822 63.
Thailand 'I I 47.0 35.0 28.0 11,826 36,900 31'
~r.t-+ ,a ...__TDA R..,.,., 119991

intO the maritle environme nt. T1lcTt! have ~n re-

pons of " 'i!lespre:ld illegal logging that ....e nabl)"
IDUJllOlaldi'<I'ClanllO minimiw.ioo of soil and
d:&m.aee 10 the remaining. urWin IreQ. This appties

iD the casesofCambodia and ThaiWld

M IlIlllg acti~itiesandcoastal recbmabon IlIlJ:itttsboth
lead 10 seeocs sed,nlCDMIOIl of the rece",mg waters
and seabed . Bmh activities pmduce a large amom"

of sediment that i.' transported byrivers. In the case
of m,nlllg. I~ quan tities ofSIll are dIscharged di·

rectly iDlO e<»st:ll ""t<:rs 1lle Baguio Mtning dis
triel dunng lIS peak opcnlMlft5 1ft the 1980's, pr0

duced at least Jl mil tQOnC$ of t.aiJing5 each}-ear
that were WnVe)'ed by t....o nver systems draining
inlOthe Linll"yen G\1lf(~hallw. (990),

Withtn the East ,\sian regiOll.sand n,;nlllg is an ac·
t;vuy that has~n carried OlIItradilionallyin many
10000lioos where there are coasIaI sand deposiu
Sharif<1h ( 1995) repoes that th= is m estimated
100 mil cu. m of sand depos,ts in the 50llthem and

eastern coa"t ofJohor State ,n ....nin.ular Malaysia.
All addiliOl1 9 mil. CUllt rs a"lItlnble in 'WC' mou tbs in

the Siale. Revenu e COllCCICd by the Stale lovern·
ment from royahiCll mage from RM 0.101cu m for
marine $and to RM1.2OIcum for river sand. Annual
prOOucuoa is:l--4 mil comyielding royalt>es 100· l1in,g
IU>I 5-6l1U1. arIlIl.laIly inrecn>t)~ lbe~ is
~ for CO!ISU\I('t,on purposes and as land fi ll for
coastal reclamatIOn. A OOIIsider'able amounl of sand
and agg regate s is lraded wllbm the region. Si"ga

JX>re. fore~ample. impom both sand and fill material
from ne'lhbounn& rounuies. The latter is dredged
fromthe lhallow "llIen; in lhe Rlauarea. 'Theecuv
,Iy is th=f~ an ,mpon.1ll1ecGi,omK: an",ty I:u
coWlsconsiderable cbmage 10 the coastal en>'iron
ment and the ""abed

Dredging to de<:~n na vigal ion channels ca n also
resillt in massi>'camounts of scdm>en!s..,Ieased into
the surroundin, aqu atic en>'iron ment• . In the
MaIuobm Ri"er Delta. around 2 milllOll eu m of
sed"uelll$ weredredged 10 1IWI1UIn na>,pli<Jn dwl
nels. .. hieh preswnably werr SIlted bynmon eausr:d
by m1l.si,·e logging in the Interior of KnlUl1ll11ta n
(Hmncbsen . 1998). [)redgin~ is prn<oti"'d regularly

"



3S paI1 ofseaport C>pCtlllJon,. Ports Io<:al<,d 31 or near
Ii 'n" mOIIl!ls au iubjeClCd to heoo' Y s,llin~ and re
qu,,,,, COIIst3Jlt dmlgm~to k«pchannels open \(/ IuJe
ca.-go.lullS'

III the case or W>d-sc=~ S,"~apon:.lalldreclama
11011 pro>-Kb mum neededadditIOnal 5Jlo"CC' for rom ·
mercial. mdu'lrial. rc>ldo:lll,al. and recreJ'iooal uses,
RecllUTJ.tlloo lias b«n earned OUI on a large·SQ.]e

ba»S from 1962 By 1991. Singaport had rtt'auned
5.400 ha or aboln one-Ienth of its origillalland area
(affec ling mosl of 1tH: offsl\on: islands and coasts!
=;1.5 of 1I~ Repu blk . II isen\'isJgW lhal e"ellttlally
a KUI oraboul 25 pet cem. or =lau"ed laDd ,"'ould

be lidded 10 IhI: "'''''d rounll)' (Tan. 1999. see also
Chi3.. 1992: 31_35). The ul"'rieoce o f Si ngapore is

DOl exccpl:ion.:tl :1.$ TJ>.tjar land rtt'lUTJ.t11Oll sehl:mcs
h;l'e aoo be<cn camcd otlt ,n odJcr coaslal "TIles ill
lbe Eas., Asian coeranes, Malaysia Ilas plans 10 re

c1a,m a 13'1>" portion or !he Wesl Coasl of h nmsu
br Malaysia. Major cities or Hong Kong. M 3J1i!.a.

Jakana. SUf3baya. and STJ>.tner ones such lIS Johor

Bahru in Malaysia.lh tangas in !be Phillppmes . KOla
Kinablllu ;n Sabah, Hatem island in lITe Riau Pro\'
;ncc ofllldooes.:t. Vunc Tao Dear 1l0Ou Minh City
;n V.el Nam. aDd others ha,-e undeflal(cfl 'arge·seale
land rec lamalion 10 make a\'allable land for seaporl
dc' dopmenl. mdustnal patks. commercial and res;·
denllal de"riopmelll.

The =pG<ISeI; ofmarine life torcdueed Iiglu imensi ties
in lwbid ooast:lI WDll:r$ a«: "ariab!e. Under natural
processes ofCfOI.KlII. SlllloMl is bappcd by IIWtJlO"e
rootl in es tuarine walers. and then bound by lhe m i_

acmes ofseagrass. as lhey~h the coral reefs.
Dunng massive seduncnt Io»ds. 1hese lWUr.l1 sedi

ment fillen break dolo n. For Iilter fccders s uch as
COI'1l1 PO!n>s. suffocallOll leads 10 dealh as pa nicle
removallbl'Ollj;h lenUlCular lll.,,"~menl i5 greally ",.
Imllned lIJ)l\er Iugb sill J.oad. For SClgJUS. a red",,·
I;on ,n lIgll1 regunes leads 10 lhelr de llllse . and re_

dllttd prod l>C li\' ily o f plallis thaI can rIOrmaJlydeal
wilh .., lall,,<,lyh,gher eooeelll.f31ioos ohill and high

nulTienl regimes of ooa5UI "'-3ler'S , Thus. !here is a

loss both ofbtOd" ersll y and prodUC1i"ily ofbcnthic
maeronora . TI\C high amoolll of nutrients asw d aled

••
_IITleS with high sedimenl load:. sUSla",s hIgh
pmduc;tion. Thus. alga' blooms 'cry orl en are inll;
aTed in ooasl3l areas. specirICally in bay s and shel 
ie...,J w.ucr bodie •.

Man) or the amhropofenic faaors IIQl resuh ,n
s.llallon and scd,me11lallon are una"oidable and are
carried 0111 for ",sem;al purposes. How~'·er. there

should be strong efforts made 10 reduce !he llIIP*'lS

or lhesc anlllropocewc ac U"TIIes IhaJ. illClnse ",,1
loss alHl erosion. Tbe m~asur« !h~1 c an be adopled
to minimise sedimerll loads 1010 coas lal wal ers are
simple and001 unduly expcnsi'e. Greater" efforts 10

cbely roontlOr mining aDdagneullUral acti'itJeli and
'0enforce regulal;OI's are nee ded. \\"llh populalion
gro....lh and induslna!is3Iion. lhen: "'ill ine"it.tbly be

"'creased~ to pro'ide cleared land for "'ide
ran~ of consU\lCIioo and mfl'tiUllCture de"elop
mem m support of mduSln es. as well as for egncul
1= 10 ioc""DS<' food prodl>t:lion. These an: clearly
pohlJC:ll clce-Wons but mllU be made "'ilb minllllal
nega!l,e COO$Cqucnces to lITe nanmlIresources based
on land and in tbe sea

7.6S0UDWASTE

Solid waste is gcncr:ucd by domeS!ie and induslrial

lleti\'l lles . The natiooaI TOA rq>Ms do 001gi'", d;u3

on sohd "'"Ute production coming from mdllSlne$.
Table 16 compares cslimalCJi of"'ported solid waste
gencl"'~ll,d by domeStic "",i~; 'ics anducse es limaled
w;ing a val"", of 06 lglpersonlday_ The dlSCrcpan.

ties I:(JIlId be Ln the con, ersion f3<:tor used. :1.$ ....ell
as in lhe popUlJ1;on cSlin,al es. Koe and Aziz ( 1995:
15-16) give esnmees ofdaily per capiTageocrlliion

o f solid "''lSI.. to range from 0 41.;; III Indones.>a 10
2.0"~ In Smppol'e.1hc amoum "'ereasmg wnh lbe
b'd of IIIcome (T'lb le 17), Us ing lhe propon ion of
sol id was le d,spos al .11 aulhorised snes;n 1989. lhe
amount lfupoIed in _-awbonsed 1oeaIions incloo

"'I: riven and coaslal "'3teJS "''OOld be .11 least b8
per ce nl of dOlllesl ic so lid walle prodUClioo for Ihe
enlire region.

When liGhd "'Ute read"" aqU:U1C sy~tems.•1redllCell
lhe ""Sll>etiC "alue of beach and Utlllerwa icr seen-

I
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Tab le 17. Components ot Solid w aste in St'leettd East M ia" Count..ws {in ptlUnt j

·COM..1areas ndcfir>cd In T[) A fep<.>r1 (Talaue.M oM. nw . 1999),
• Es,;m>tedOIl ,he.b2sil or 1).6 kg ofsold """Ie pl'r!X($Q<'I pcr day
$0"",.: Kocand Azi~ ( I%'.1).

ardous malcnals .hat can impair public s:tfe.y, In
Metro Manila , some landfills have become
mctbanozertic (bclltt tbe name SmokyMoulltaJ n fOf
a landfill IocaIm in a subwb of Meuo Manda '0
Navous) nllSing ~.= I"C5pIftllOf)' ,l1DC5SCS amofIg

~lS ,n iUlTOlIooing :o.«as.

ery for coastallourism Altbwgb tbel~ propx.
tlOl1 of solId W:ISlC from don~ucsccrces comprises

org;arocs (pu trescibk). d«oatpoo< 'UOII "'t<:$ of.sobd
..~ are )0,0,•• A sigrurlC:llll proponion of the owe
nal. such as plastics. _Isand gl........ not read'l)'
bIoOdegradabk:. SolMl "'"tile collt:ction and approfl'>'
lIItdlspos;al posea map IWt'bkm "'citie< and densely
populatedcoastal and ri,'enne a«as. Landfills .... hen
IlOl properly m:untam<:<J. can produce loxi<- leochates
Ihal call seep into gr..,urnjwater, or ~gregate 11,,7.•

.\(nofl'(. K""and A1J~( 1995).

C OUlttry Pa per Gl~. M t'ials P~ks Or:r:anks Othus

Indonesia 2 1 4 3 87 3

II.h lawia 25 3 • , ,. 2

Pbi~ncs 10 2 3 s 70 •
28 s 12 7Sin 4 44

TI,.ilnoo I' 6 4 10 ss 6

Solid wase . . P" N'f'ltl d isposal ll.l
C ounlr,,'" prod uct ion Reported volume authorised disposal s il t'S

·(10 ' tAr)~ ("000 Illr ) (1989) '

C am bod ia 435 56O n.d.
C hina 13,073 n.d. n.d.

Illdonnill 23,042 22.899 so
M aJa,·s.ill 2.264 1,924 .,
Philinoinrs 5.176 i.ran 70

Thailand 6.134 482 40

Viet Nam 16,452 n.d. ,d
TOlll l 66,576

Table 16. Soli d \\ asl ' t rom Domesl ic SouKti in 8t'1..,1t<! Sou tb China Sea,C01Jntries a nd S,,'"
ngional Arras



7.7 OIL AND OTHER
HYDROCAR BONS

Theil' i~ scant ,n(ormallon (MI13nd·bascd sources or
oLl Il' lused ;nlO the m'lO '>e e nvrrpnmem from the

national TOA repo rts. Chonaa.nd Malays,a sa.'e 187
tI)Tand052 tlyr of 011rele~d from indllStrilll S(l(l l're$

into the marineenvironment, respc.: ~vely , wlule ViC!
Nam rcpon~ 2.132 tI)-r ofoil released from do m.-s
IIC SOUfC.-s (T,I,liC' McM:lfIUS 1999)" , Thc values

1I" en for Chllla and Mab)'$i, are far tOO \0'<.' to be
tfetbblc and probably refleel~-bascd Ilil.$pills.

~k$oil nun",!be lDariDeert,iroomentflOlllC'!l from
lUban runoff and dJ~ orUStd Qfl .nto drwt<. Ta·
bIe IS g;vtSworid·...ldeesbmate:s(GES...MP; 1993)

(or the ocean. The fipres sho... far 11I&her vilues
for municipal and .nduStn al sow-ees and attQU nt foc

so pet" «III of !be toUl erTII)Unt or wi Il'IasdI ;PIO

!be Il\U1no:' ""ironment JIob,lIl)

1llecomn buti<)n of"arioos laed-based §OUrtC$ o f 0'I
relcased ' 010 the mafl1\C en.',ro nment depends on

fOC10 rs such as populallon de nsity. IC"d of mdusm
alisation. vehicular popul atton. prodllClion ofcllergy
gcocr1lted by oil-fi red plana of htlml eountne,.

Among the East Asian Sea countries. for the penod
19\13 to 2OOS. the demand for oil is predicted to in
creaM: al bet...-een 4.8 and 6.5 pcr <:nit a"~ an
nuall yand by 3.6 per cent for the Mi.a---P3lCiflC re
gioo as a "hole fT~1e 19), Actual g:roo.th IWes for
the )'ean 2000 and 2005 "oold lit Iov-'Ct than Cill
nwed ''all>C:Sdue tothc filWlCial crisis tha has bad l)
affected countries in the East A, ian Il'gion.

T

Tuble 18. World . ,,·ldc In pu ts nr 011 int n the Mari ne En viro nment from Variuus Sourr.,.

Seuree Inputs ('000 tlyr) Percent Cont ribut ion (%)

Muni~and industrial SOUllX'S 1.175 sn
Marine tra on ,.. 24

Al mosohc:rc 30> 13

N a lural 10=' 2>8 II

Offshore- uction 47 2

Sou",~.- (;E.,\A MP (1993),

T~bl. I'. Oil Llenl~n.d by St""'tro Cllun l';.,. in lb~ Ea.~t Asia Region (in ItY bar~Wd~y)

COUnl.,· "., 1000 1005 A, . annual gro..t h
199j l005~

4 ,0 3 I 5,001China 2,743 ' .1
Indonesia , >6 1,170 1, 556 6.2
Mal a -si ll. 290 41 4 m , .o
Thailand m 839 1.096 6 '
Phili ,~. 2S3 367 466 ' .2
Soutb Korea 15 52 217 2, 740 48
Asia-Pacific 14, 197 1&,469 2 1.630 3.6

St;.,,,,~: GErIlJNDPIIMQ(1997).

I
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GESA M I' ( 1993Jsummarises the cffocl$ of oiI01' a
number of manM organi~ms. l ligh , 00lCCnnal;on.
Qf oil III crilica! :lrl::>S. iMlooing $p:l,,'n,na: and ",_

crulUne'Dl ground;.. h:l\'eanIm~ DOl !he: ,ublllly or

popubliom i"dwlng ledDClIll!he: munbe:ror poIC11 '

I,allr ",producing adullS. 1>I:lngrm'e, round on shel·

tered " atm; "hen affected b) oil $1"11. bc<'omr: ""1)'

sus,:cpl Jblc 10 mess, Ther arc one vitab lr badly d.·

gr"ded in are"s close to urban arc", aoo ~,roulld ..".
pons, ~ysuffer fm m dOlli'nll ofthcirxnaJ rOQlS

or pnellrnatop/lol'es. As a <:onSCqIIC:nce. they become
p.ulIall)' or fully dcfolialed. .-d may iUe as~ as
20 ,.eus to I'CCO' er.

I" lhe case of corals. specIeS 3CCO,runod'lle oil con
tam;nQ l;on along a gradient of lole ranee and tre " 5'

social<:d biera of coral reen is impac:led oovc= ly.
esp«iaUy !be younl life stages of cruSll.ceans and

ech",odcIUlS. 1be w:uer-soluble r~hons or oil an:
the _1rtlIal componrno.Taintmg of rood $prCX=;

1tas)TI to be~bhshed. II u e"dent!hal oil inler_
rercs "'lm hptd metabohsm bul thc componen 15 of oil
resi duals and lhe l ubstanees thai bind on organilms
are un~"own. much Ie•• the' r poIcmial rmpacts un
m:IIl. While he al th y ",cf. will recover wuh " ntoe. it IS

fOlUld that mUI1,ple w-s. both n3IUr.U and hu_

OW'I Induced. can hal'e a cumulati\'e eff«t 00 Ittf
CCOI'yslems. Human-danugcrl reefs Ippur to he

Illtll'e l"UlncrabJe to KJmC t)pes ofnIl:uraI d1Sll1fbanceo
and tak e looger 10 reco"cr (Brown. 1997 qllOled in
Bryatll etol. 1998: IS).

7.8 ATMOSPHERIC SOURCES ..

Emi<sions from l'O"er lleDer.lll()n, industrie.:mol
.1t3nSpOft3OOn eonlnbu!e~Idy10 lite ",leaseot~r·
borne pollution: Il-tglUflC2JllproponKIII of It " ill m
In the marine e-n"I..-onmrnl , A lTII)OI" romnbulOr is
llle power sector. lOud used fOf pn"~r gene ration
mdudes fuel and d ,e501oil. coal and nalu ml gas , Ojl

and cost are tile most common fud~ used ii' Eas t
A.ian Seaseountrie< n..~ pnllul;veQfal l fuels
ISro:tl on'IK:re3SIng tmensit)' as Its qll3hl)' decreases.
1>11$ «IWl!rir:s Of'( 10 lIS(: Io-,.graok coal to pro<ltoee
cheaper energy. but the aworonmenlll irnpaets and

effects on huma n heahh an: It-.: 50'"",, Table 20
gives lile amou nt ofl>i l and eoal eo nsumed . numbe r
of mmor vehides. and au:a~ affected by foresl fi res
for several Easl Asian eou ntnes

In urban areas.t~ IS resporwble fOf the
",lease of roost air poIlutams.. n.. number or"ehi
de. willll10Sl likely Increase 10 mecclhe tr.m.pnna_
tion demands of I growmg populalion , Coosidering
on ly Soul h C hinl Sea-",Ialcd sub.reg ions. l1'ailand
has lhe mOSI numbe r of "ehid es. followed by Indo

"""il. Malaysia and the PIlilif'PI""" (Table 20). China
and Viet Nan>. ....,lb dlCir ,ncreas,ng 1D,'oI"ement in
fltt trade. are hkely 10 eXi*"ulI<e fau JTO"Ib Qf
thc IDOIIOf 'ehlCUbr popublioo, In Jabru. uanspor.
!alien ImJo\Ints fOf lOO'it of lead. 42'1> ofsuspended

p"niculale mane r. !l9'Io o f hydrocubons. 64'1> ofni
trous o" des and l()()'kof carbon monoxide . l1lCpro-

Tabk 20. Aunospheric: Pollution Scerres in Sel«tfd East Asian COIlntl'i6

Oi l Coal No.or u ·hk les P ONSl fi o-r
Count ry

l"O~~~m~,~~on l"O ~Su lII ~:~on ( thousa nds) dalll~~ area
10',/ ' 10' f/v

China 13,094 62,64 1 2,260 n.d.
IndoneSia "d "d 8.951 263,992 ( 1997)
(N~ional) 33.580 n.d, 1-l,886
Mi la ~ia "d. a d. 2,n> ad
Philippines 10.25xl 06 118.05xl Q6 2.062 2,851 ha ( 1997)

"""", barrels
Thailand - 11,050 ..

"



1ib~ 21. Com posi tion 01 J'Tw:ipill lion in IDdOMSil l nd 1'bIi.Iand • •

T
Rain fall AlTol (kml ) SO, II' Nil,

(nlm) . (rh') (1IH.HI'SI,'r)
Riau·Batarn 1.719 9 4.561 18 5.729 307.Q22 172,49 3

l3angb-Bditung
and South S umalnl 1.868 10 3 .6 88 132,32 2 3 13. 350 14 1.605

Wesl JI \'a 818 46.890 15 5.19 5 139.489 6.486

EI$I Java '" 47.9 21 2SI,294 16 5,86 1 2S.096
S. Kali mantan 1.644 31,660 196,096 3 13, 823 4 1,25 6

W. Kaliman tan 2 ,5 50 146 ,760 278. 10 3 437,59 3 91.303
Ind onesia 1, 198,739 1,677 .138 418,239

Ce ntra l 1,304 64,0 44 67.802 4 2,91 9 4 ,927

E astern 2, 142 36,502 286,681 146 .78 1 2 1.740

T hailand - - 35 4,483 1&9,700 26.667

file lI\lly lIOl~ "ery diffen:1lI for ocher Cllies in East
Asillll cou~

Sulphur and nitrous o~ides 1I....e~ impacts on
ee human respiralory S)'Slem, When 1Iydralm by

prc<: ipllaliun. 1he5c ions form acid mln.:1 phen om
enon ' hal ha ' hee n shewn '0 e(ll\Siderably alln
aqua,ie and ,eITe~lIial syslem, in the Northem Hemi

sphere . The long-range tran lpon of aunospbene
pollu,an, s is (If transboondar)' I nd global roneem.
Indonesian coastal pwV;IlCt'S inleracling with lhe
Soolh 0",,, Sea arc «I1I·....d on with 1.2mill ion lIyr of
sulphate. In Th ail"nd. aboot 3SO.000 lonnes of sul
phale con bad. 10 u., "'1ltcr$hed anrlU3lJy (Table
2 1). Globally. il is CSiimaled thai 13 pn <Till of1he
.~pollution m1Cf! lbc manne mviroomcnt
(Table 21).

One odlct' major 5OlI:f'CC of' IllrOOme poIlulion lhat
CfIICr$ lbc manne eo",ronmcnt arc forest fi~ thaI
are Iklib=uely oc madvcrtently SCi off by human

:oct"',lles lo d ear land tee 191Cullure. It appears ,hal
II1d,v idual or slash and bum cuh"'alON are lIOl lhe
mllll culpnu, Large commercial enlerprises dear

illS land for planlat ions are responsible for the worst
fircs ,II lI\1k"'e"an Kal i", anlan :md SOIIIht.'11I Sumalm

III \991 tIlal La.stcdse..enl months.Thealrpolluuon

\e\'eu were much Il,ghc:r 11wl1lR" iolos episodes ol
frnsl fireslllld. in !his case. desll'O)'cd an C9imalcd
20.000 sq I<m offon:slcd land_Clearing land b)-fire

is ull(knaJ:cn during !he dry SCllSQD and duri ng EI

NIIIo eprsooes conditions are favourable foc enccn
trolla ble spreJl<! of firt'll over large areas (sec W W F_

EEPSEA, 1999). Unfonu nalcly. there are no "" li
meres of lhe amou nt of pollut ion lha, are deposiled

on,o lhc sea and no e"alualion has bee' l iliad<: of
lhl:irlInp3ClS on the marine e,w lronmefll. ln June 1995.
an AS EAN Coopcnllion Plan On Transboundar)'
Poll ulion ..-as adopted 1....0 years before !he fires
(Atkinson 1999).

7.9 COASTAL TOURISM

To.trism III!he Ew Asian Se~ rcPOO has bern e~ 

IWllllnl! \-ery '1url:I) In 1991. !he region IImICICd

Iboul 51 millioa IIl1ematiooal loon§.ll;. Tourist am\ 
als in Eul As... and (lie f'aetfK has been growing al

a 15 ~r ceDI :II..-en.!:" annual rate bct..~n 1950 aDd
1991, the Iughesl among " 'orld regions. In lCl11lSof
foreign CUITeOC)' camings from loorism. Hong Kong.
Singapoorc. Thailand. Au.\ualia. Cillna and lndo"esia
are "mOllg the tOP 25 earners in lbe world (Sharifa1l.

<,
r
<,



Ta~ ll.~Iic and foni!:D TOIInslS (in lhousands) •

From SCS "'rom non-SCS Ferefgn Total

COUll" '" J)ome~lk ee uutrtes ecuurrtes tout'isb
Tourisu W. of ~o:~gn (% of foN ign Total

10unSU touri$U:)

Cambodia.. 1995 u. o.L D,. , n.a, 110

China (so uthern 34,062 4,786 1,106 5,892 39,954

Provinces) 1996 (8100) (19"'0)

Indonesia n.a, 2,628 2406 5,035 Al leasl
(Nar.ional), \996 (52".) (4S-Ao) 5, 034

Malaysia (SCS 1,194 637

Coa$t) (1993)

Philippines (SCS 253 '" 1.058 1.574 1.827
coast) 1993 (3300) (6~0)

Thailand (coast 70,096 4,74 1 7,387 12,129 82.225
and Chao Phrnya (39"'0) (61 ~0)

basin-) 1997

1995).Tab~ 22 prl>\'idcl; e$IlII>aICS ofloutlSl arrivals
ror the SCS coonll'>fi and coasIlII p!O''1IICeS.Fi~~

8,,'en rordomatic. Sooth ChiD3 $c;I COOntrles and
non-SCS counmes an. fOf the varying yeMS fru m
1993 10 t997. The 100al numberof fordgn lOUrists i,
ar the 0l"Ikr of lC'IIS of mllilOOS pet yea r. Oonlcstic
~ tlIJ./1lbco;~ ,try hl;hespociall) forthe SOUlh
em OIina and lbailand sub-regions amoum.ong to 34

mil. and 70 mil., n:spccl1,·dy.

Coastal tourism are'" or the Easr Asian region is
lkpcndcnl on...oouc cowlincs. ckan beaches and

C(n\ .rd s '" ,,~U as und1$Iurbcd man&fO'·~ coaSI2l
foresrs. and islands. Manne: nature n:scn'CS are gain
IIIg popularily a mon\: foreign louriStS. Howe ve r.
CQIlStallouri.m conlribulCS .ignificanlly 10 marine

pollurion and tlused de&fl"blion or COIlII.. man

VO'"~ beaches and seagrass. WISICS~ by
touriSi fao:;ihlics hu,ll on prnne beaoch areas an: uad, ·
honally taken as n~",essar)' c, ils ' hal co untries ",us,

acc:r:p1 in c=cr:wng IOIIrilltl·~l'eyenucs_ If lID

coarroIJc<I. coasrallOUrism de""klpmmt can lead to
soil and beach erosce. ""lIlcrqual i1y degTadation. and
waler pollUllOn lUis,"g from gene:rnlion ofso lid was'e
and se,,·agc from 'oorist faci lities. It i~ weltknown
WI a number or beach reloOrU inctuding f':ll.aya.
1lIaihnd. ha>~1_. (M'- poliUled and C(ltiUI en\1mD
mctll degraded and ha,·e klsIlhc IttracllOll as prime
tourist desti nalions as a re~ull. 1ben: should be proper
plann ing of the rcl'OflS in the regll)ll and 10 ensure

lhaI proper Wi.$Ie collcclion, lJealJllel"ll and dISposal
arc carried OIIL Care should .also be exe.tUN in

1.'oKhng~ eroPon Ihrough propn-des''" and
conS!f""1ion or the facih tll:S. roods and OIher infra.

,'rucrure ($CCWong, 1993).

,"



H\:"re 8. PoIl"cion Hot Spots Identmed in the Usc Asian~ Countires •
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8. Hot Spots, High-Risk
and Sensitive Areas

Ceenrrics IXlnlc ipallng in the Tr~nsboundary Ding_
noslic AlUly,is for tr.. SouthChina~ each IIlenl'
fted bot $potl: and higb-n.k MUS (Figllre 8) Such
art2S are assoc,3lCd ''lib INlJOf"c,t>eS lh.1I.., Iva, 
II)' induslnal,lCd and in cnc\o5cd or r=riclcoJ .. 31.....
-t. ali in n ' t:r mouIbsoresl_ and in ba.ys.1bc:lc
pollution hol $pOI.\' = _ali ".~ the poI1UII0II1oad
i. high and p<>«e$~ senous ,mpacts 011 marine and

wasta] e<:os)'SICmS and threat u.o public health. Sen

silive a",a5 are locations lhat arc subjected to high
le,'d. of pollullu" low s, hn"c limited ass i", iJ"h'c
CllpacilY. and ha"" high biodwersity and key e<:ologi
cal ,upp<)<1 function. Hi&!,-lisl; art2S an:' senssnve

JOC3l.ions WI may be: easily cbm.>gro oc ~31ened
by pollubOllor ,mms>'"c human loCu,iUes.They lhu'
~l pnonly Ilra.< for monlloring and millP.

.~~

A [Olil of JS pollution hoi spols and26 .senSill\·Cand
hIgh-risk areas In thecountries and sub-....giO/'s were
identified (Fisur" 8). A good num~r of ,hc.'1: hot
spoIs is loxmed In inland locatio ns and were itlCl"d«I

because they are in wateDheds draining into the sea.
In nocthem Australia ,,'here low populalion densilies
ande<:olOilllC aetinuescoupled ""lbwell.csubl1~

legal and IllSllluuom! arnncnnents help to k«1' a
relatinIy pooI lu1KlIl--f= man~aDdcoa>talen' 1/'Ofl.

ment. H\wo.,,'-cr.!he abu1llbnl marine resources and
,,"snlK' n.uuralenYironmeno or!he 003Sl in the 1lOI1h
em ponionofAusuaha under ronsidc:nuion do mean
Ihal l!Icy can be regarded as stn,i,i , 'c areas should
anlhropo gen ic ac tivities increase. Natural huza rds

such as lroplcal Slorms and flooding of low·lying In ·

habiu:d areascan f'OS" a Ihreal, albe il.shon_li,·e,1.10

lhe manne en'·,ronment.

In Cambodia. !he I".., hoi 5flOl5 are PhDom Penh City
and Sihanoo~ Ville.~ former i. rnoro: signlroanl
as Ihe cily~ a populauon or 0'·"" one mIllion. col·
lecllOrl ofsolid wasle is JIOO'". 300 !he.., is barely Bny
lre3Ullem fQr sewage. CooS/ruction or industnal plants

acro<s Ihc city and vidni lY is uncomrollcd and I hcr~

is mue done to mmllr""e the disposa l of \IIl1$1cWaler
anJ $OM ....as'e. Wa,lc" ",,,,, is di5Charged direclly
mlO the Bassec R,,'cr and lhe Tonie Sap, Sihanon\:

- Ville poses a far smaller Ihrcal as Ihe populalion srze
is slilllnw but pollution of Ihe c","llI.l \II.lel'$ is al

~yoo!be rise.especially ,,'hen new InduMrial p1arw;

"'IIlooI pollution ronlrQl facili"es art: !loCI up in and
:arQUnd the city.

Clu~ rdentirlCd fl,." hoi spotS all ...-onby of se-nous
allCmlOO.~y an: the Han Ri, ,,, (SlwIlOU c,ty).
Pearl R,,·cr (Hong Koog. Sl>enzhcn. Dongguan.
Guang:t/1Ou. Zhuh.:.. . . lId Macau), Zhanjiang Ray
(Zhanjl. ng cily). and Bchai llI1d Haikou coas,al wa
ICrs, Other rive" II()I in Ihe soulhern prcvmccs are
no beller and can eq~Jly be rega rded as hol spolS.
Waler pollution Ie,·ds for all of these ""a"ly popu

wed loc3l1OM a... already high and~ is serious
oilnn"n Ihe ri,crsOll '" hid! major cillCS~ Iocaled
or" here~= adj(lonlnglarge seaporu in opera_
lion III the vicimly Sou1bem Qrina., t'W5Ul"-alers
.-e also rich in biodi '",,"lly and lbcr-e isa number of
endangered spec ies under Ih..,al from 1U1d-based
poliUlion. A loul of I' $Cn,it;"e areas in .<oU lhcm
China ....e.., also idctllir'ed.

For Indonesi a. the nallonal reporn indicaled a loul
or ,cn holspou.. five of the ... "'" di=tly auocialed
",'ilb ri,en: Oumai, Siburil., Latw. Jap;u. and Kali

Mu. ...be.., polluuon Ie'-.:b inlhe """,cr=already
Iugh. Pubu N'ipah (Bwm Island/. Tanjun& Paodan
(BehIUIl&). Pakmban& Harbour, J:l1:art l Bay, SU1i1

of Madura.. Pulau Laut, and Pontianal are areas or
seapollUlion and degradalion of1he marine c",iron·
nlenl,The most serious Ind<mesian e~aml'le or largc_
scale pollUlion is j :,hrta Day where Ihe inshore
demersal fj, hing indumy disappeared and Ihe clH31
=fs an: complelely lkslroycd. s.:,'er.ll river sys
lems drain inlOJ:l1::uu Bay and they f1o\II Ihr""gh
hca'dy populattd antl ,nduslri3llscd Mal, Pollution

k>-.:b are ellCellS,,-.:ly h'gh and po6<'~ heallb
threa 10hllt1Uln5. TIle nutrient COIoc:e"lnllions in the
Bay a... exunnely h'gh Thi, k:aIh. to ,ncn:ased pri 
mary productivi ty or lhe surface walen as me.,·
ured in lerms nf chlorophyJl -a concemrallOllS.
I'llytopl;lIllaon bioma.'l$ tlLslribUlion undcfv, emsil,'11ifi-



cam d'ifts: plllllton bloom~ are now $JlrCildlngfur_

ther offshore, In 1983. blooms spread fj"c tm off
shofc from T:mJung l"riot.. the main scap<XI lt\ Ja
tart.. B) 1990. lhey Iud spread 12 bit offshore
OUterluge C<»SIal Cllles ,,"h ho::a' II)' poIlUllQII riv 
ers lhal dram lhrough lho:: uIb,," areasarc al.o l<Jen

tined as hoi ~)IS in the country These Ii"cr hanls
arc etten mllab ill:d by s lum d""cllel'5 W t consider
the "-;ttcr courses :as open se,,'Cf$ and garbage is
thrown f=l)' IntO thcnl.

KOfea wem Ihrougb a 1001: period of rapid mdus.!rial
dc"dopmc nt rrom the 1960s and is regarded 8Sone
of fou r Asian tigers th:ot e~l"'riencw fa.<l eccncnuc
gI'O"1h. 1lIcre aresix ciucs in the coonl1)' exCffdlOg
a population ofono: milllQn: Seoul ( 10.0 miL). Pusan
fl.8 mil .). locboa (2.8 mil.). T:>eg\I (2.6 mit). Tacj<m

(l .S mrl.), K"'an&lu (1.4 mil.) and SyngIlam (1.0
mIL) .' There rs only Inrge coo,tal elly. P'uSM . the
secone largesl city in the rolllllry, located On the
sou tho::ast CClaSt. 1lIc luge Han R,ver roIlS through

the environs of the cap'ul city. &out Until the start

of the 1990s decade. link UCntlOll ""as p»d 10cov;
ronmcnuI proteetion and the city. the Han Rin T md
coastal water$ s uffered from ..,,·cre pollution from
ind ustry and untrealed wastewater,

A $CnOO!J. ,,·atcr poI1utiM iocidem in the mlandcity of
Tacp. Korel 's third IarBesI city~ ina hea,ily

Indu strial ~gK., sernS 10 illmc the SIIuauon in
the WIInl1)' (Hattori. I99S ). The deterioration of the
",'er water had been idenlified SUlCe the laner half

of the 19705. The incide nt involwd the release of

phellOl mtO the N3.£<long River from a major indus·
trialplanl nw. rorllaminated water "''2S then dnwn
IntO the aty's ,,-;ttef supply I'll'" S)'Stctn. lbe Inci 

dent dcpri'ed SO per cent of the CIly'S 2.1 01,11>00
mMbilaJllS of drinking waler for 5Cveflll da ys . 1lIc
fiml eausmg the poltuucn paid \lUI a 100al of2.14 bil
lion Woo to IOJ()() indiv;duals and Ilou.I.:llolds as well
as l .Ob'lli<J<l Won to 1,400OOJpOrllll0I1Hnd orpni·

UUOllS <sa. Korea ease sllldy).

Philippmes ' fOllr pollution hot spots arcan:at'coru;ld
c=l a'I~ growth emua and ,,"bf::rc, tJ>m, h.a.,c

been lIlCitients of n:d lldes. 'J'hry arc ( I) Marula
-B.a~ the CaI~bartoll area. (2) the Zambales area
,,'bcrc the SlIbic Bay Freq>Ol1 is localed. (J~ M"ldoro

Strai! wllere Ba~'ngas Ba)' and I'UCMO Galera Bay
mleract. and (4) the l. mgaye n Gulf thaI recei'le!i pol ·
IUl3lll' fn:xn minIng activities in IheAgno andVcnw
rj'·erbtilM. In Manda B.a).nutntnllc\"Cls dunng dlc
" '<:1 and dr)' seasons arc re:poned by Valesqucz and

H~dnto (I99S). Ebe...bcrc llltlle l'hihPI''''es. maJOr
port ClueS~h asCebu. Tarloban. Da, eo. WIth large
popuJauons are cenai nly to be !l>arl lle cn'ironmentnl

hoi spots .

Manila Ba)' Is the cqu"aJcnl of Jataru Bay in termS

of the serious degnrodation of il. marmc m:I coastal
environment. The bay r«elVes ,,'aste""lIlCr from
Metro Manila and aboul 17.000sq kIn ofwalershed
drai ned by 26 s Iu:nble rivers. Melro Mallila alone ;s

host 10 about 13 per cen' ohhe COUDlJy'S pcpula1lOll
md mon: th:m half of the coortUy's llWIufxttmrt&
establJshments Zeoerating \ err Iargc quanuues of
"'-astc"-.,cr md solid waste. Toxic algal blooms in
Manila Osy OCCUr dunng the onset of the r:lIny sea·
son ;n May and Jun e "'he"large quannucsof runoff
cOlliaining nutrients and microorganisms are dis·
charilcd IIlIO the bay, There are also l~ amounts
of litter, hl&hCOI'IICCntntionsoff~ oohforms and

I high incodence of mass fISh ~ills. The Jut may be

rel"ed to toxic che mica l d ischarr:e, o"erload of
cherruelts and feeds on aqUIICUItUre: ponds. OIl/cheml'
ca l , pillage, and sewage po liUlion ,

Singapore docs not h.a.'·e hot spou. as the wale,",
around Songaporc 1ft ,inually Iree from pollution

CCncnted by domestIC and IndUWial SOIIrttS. iherc:c
IS aho fl"(JUr.Ible " 'Ilef mo,'emems in lhe $OUthem
...ale".. ""here the City core and harboor are loca ted.
to cany pollu tants away from the island rounuy. Thi J
is due 10 the auilabihty of a comprehensi'e

wasle~erooIlc.:uon sy<tem md modem '"""&C
uutmcltI plants so tlw. all _"ICC- is lrUted. Con
......-auon of..ater for human consumpt:lOlll Uld other
UleS is at a premIum and greal effort ise~pended to

ens ure Ih~l waler rewllrC<'s are protected . Il (}we,·er.



""""i,-e land redamallo" lM;U"Jl"'.~~ o,'Cr

""arly four ceceoes havc alit_I oompkttl) modi
fied the: CQastal en" ironment and lite: country ' s 11laj<!r

concer nI< sihing "f (he seabed.
Singapore ISthe"orid'.largc:s1 shippmg poet. In 19')8,
the~ ,,'ere 141.()(X) ,-essel tllT..-als:u>d a Ihn.>llghptll

of 312 mIl ton"". of cargo :11 the poet. Tlle country
ISalso the ...Qr1d·slh"d Iargt'Il uti refmmjl:~Ire for
prtmIrum (and peuochrmlC:lll$ l. II is aho. ItIlIjar
lr3<b of hquld argo and has a large s1l1pbutldm8

and "'J'I-Inng mdusuy. Apart from lhr nrcd 10 m.am
ttlIDhigh alenness 10 sec 10 Are ",",",gallon ..nhut Ill'

pon wal ers and the: w ry heav Ily 1r.Iffid:ed SIDga
pore:- SU"'alt , rr is necessary to control the sa fe opera
tion of the proce ssing and handling of hazardous

materials from the: large number of industnal plants.
l1>e potential for dam age to the rrwine en'lt'Qflment
and the Coolltl)'" econolllY IS hIgh and. III thu re
gard. Sing3flClre c:m relard all ill ""3!efS as bemg a
lugh ri,t and sens.U~-c area. TIle Johor Str.IIl., slwed
..i lh the Ma1.Jysian Stale of Johtt"u ",1ali'"'~'lywg
nant and .hallow ....:ller...-'lI)' and is~ for 1II"'ga
lion for an lnereasmg Dumber of ships tllltl call on
pons on boIh ~i oks of the s tlllit, The.., are plans on
the pan ofSingapore to dischar ge treated wastewater
away from the strait into the. more "l"'n $OU them

" ·ate" 10 n.>duce poliullon levels in the Johor Slra; l_

Thailand IIu iDcluded the " '3terShed of the ChIo
Pbnp and 0Iher major ri' n S)'SlCmS tha I dr.un Into
the Gulf of Thailand as part of the nalion.a1 wb-re

l ion for ~udy. 1be NauooaJ IDA report COIIS.den

as under threat si ~ frelJi" Olin systems - the Jown
Ch a o Ph ra ya , I'a s ak R" c r, Pctchburl River,
Bangpakoog Rive.r,Rayong R" 'er and Son8khl~ la
goon ,The eSluanes and n ~'Iline an:a s around the river

mouths of these rivers :tn: $ubje<:te.d10 polluh on es
pc:cially dun ng May-July ""Ilen tile runoff is small

Although. at the Slart of the ra.ny Soutlt...-est. monsoon
in June the 1In"y r:unfall can flushout poIlutanU and
fOl' a ume ra,se the k\e1 of ...-al.n poIhwoon. Lo-.
oxygen, hIgh BOD and lugh coliform rounu Jt$IlIt

from lhe dlsclwgc of boIh 00mesuc and indu~l rial

orgamc "·asles.T""",,~orhea"y metaJ~ bave~D

found ,n h ,gh concentra tion in some rivers .
Eutrophlcau on is evident c"crywhe re III the upper

GulfofThailand.,C'SpClCiall) dunng the htglt""(f run·
olT penod. Eu troplllC3Uon resu lting In algal blooms is
also found near ether nver mouths suc h as BaD o.m

. Bay and offSongkla Lagoon becau se 01 nUln en! in
pulS from the. la nd.

Mos t of the ""arsboo:arc,u of lllatiand an: eQIISid
ered "'1I5m,-e because they an: spa....nlDg grounds
for se" n:ol manne and bndish-,,-an SJ""Cies.lbo:f<,
an: also .mportant smaJI·scaIc klcaI sub&tsm>cr IM 
rncs and nllrnerou ~ :IQIIOlCIIlture fmns III the Gulf
:u-ea, "'Iany of the area> of the Gulf are also prime
loori<l ~pOl> thai generate large rc'CnlJeS for local
oom nwnitie.s ,n.c Thailand nat;onal TOA n:pon iden·
nficd Ihe head of the Inner Gulf of Thailan<J. the Ban

D<:wl Bay, the manne area arou1>d Ra)'ong 011 the:
e.:IStl'm seaboard and Songkhla Lagoon asbeing hot

>po"

Tltc V>et Nam nalioo:tl IDA report lderWlIM four
nwtnc pollution hoi spolS and IWOse:llAU' ." and 111gb·
n s.\;: manoe areas. HOI L.ong Bay is badly polluted by
tile silt and po llutan U d, seltarged by the Red Ri" ,.
and Olher water OOlIrseS , Open pil coal mining , oi l
depors and port cperanoos fUrlher3dtlto Ihe level of
pollutlon Three olhcr hOI spots - tra, Phoug, Da
Nan g, and Vunl Tau ·Ganh Rai _ arc assoc iated

with ri"er discharge and seap<.>n a<1"iues and high
le\ 'e11 of ,....-iQUS pollution indicators TIle 1...·0 high .
nst and sensitivt' areaii are the deltas: of the Red

RI, 'n and the Mekong " Iterc Ibm: are nclt man""
and ~LIJ resourt:eSI, Also identif>cd are four ri,-cr

5)Sle m. that are severely poll uled by nutnenU.
sedIments and heavy meals. Since opcmng up Lhe
cocntry s economy to foreign inveSlment. and tIdopI

ing a n Ol"' n market system at the stan of the. 198fu .
there- has been imen.<ificalio n of 311 recets of IXO
nomIC ac li" ilics wilh eOlllmcnsuntte high ",tel; of
C<:OIIOlmc VO",h. Unless efforts _ m:MIe earty to

conuolboddearm, changes 1II1.anduse, induWiaJ.

t"OlltrnrttiaJ. and infrasouc:wre. de.-e.q.nenr. poIt and
sluppRJ:operMlOlIS,pollution in lbr:se areas and 0Ih

en ...,11 'no;n:ase.

"
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9. Policies, Law and
Remedial Measures

n.e 1m rounU'it:s ",,·ic,,~ on th,srrpon IJlIIge .... ,ddy
on (en ns of I..,d of social and dcmogrnphic bac k
ground. econ<lrmc and lc<;hllOlogical de velopmenL.
fonn'!l of govcmmcm and polllic~1 persuasion. legal
and jnstil"bOll~1 framc""Ofk.. andc;apacny 10 doal "ith
1~·Nsed pollution. HO""~' tt. all are dearly ........
ofthc: lIJgctlI n«d 10 manage IaDlHwcd poI1ulloo in

order 10 safeguard natunal rrwun;~ and prevent
cnnronmemal degradatIon as ,",'ell as minim':.e nsk
(0 human heall h and loss o f econo mic OJlllOrtullllies.

Cou otriesJnlliooal sub -reg ions such as suulhcm
Ouna. lndonesi.l. V">et Noun.. andthe Ph,I,JIPUleS ...~th
densely popubledcoa.ul aras and tDlenSi'l'lyusn!
1II:ln... lQOUl"CClI clearty ""ffer from g=ler pees
sur.:: on coastal and man"" rd;OUn:e$ and "'lCO\In~r

cons iderable difflCullics in =onaging land.based .nd
«her (orn lS o f man lle pllll uti(}ll Llkewi!lC, heavily
lIldustnaliscd areas, u.sually associated ",j ib l"'Soc

wban senkmenu.. arr faced ...~Ib pWN clWle1lgcs
10 ItWUIgt thtiT marine c:lI\ir<mmml OIl a ""SUllO·

able basis. 1llc ch.allcnge is he ightened onseesrnve

arras where there are valuable nalural resources.
endangered animal and plant spec ies. and 'aluable
00<lS131 as'iCl.'i ineluding touriOl. reson f""ihlle. th.a1
are dependenl ce cle:an beac/v$ and "Ol/(f. uMpo<l1

iKelX'f), and undam2ged~11Iabt13~

From I~ n;lliooal IDA rqx>rIS. ii's (lear Ih ~l world

enviroememat bodies incl uding UNEI' have applied
m",h impetus to enoour:lge countries to gj" e hlghe'
priorily to prol«l cOilll.;ll and nlMlne re<oulUS,TIle

obhpuon to ptol«t !he lIWlDe ennromoent i$ tm
plicil in !he UNLa..·or!he SeaOJIl\"enuon andmost

countries in the l't'gKllI are S'gn3lones to the ,menuo·
lIonal co n"cnlloo Clear pohcies. 'lUf,els and plans
h"" e been .pcl l om in sub missions made by lw'em

menlS to the UN Coofererce 00 Environment and
nc:'e!oprnenl (UNCEDj and h:we been tnn$l.a led
tOlO _ioaal aetlOll plans lIS ,..., !hecsses of Singa_

pore. Indonesia and 0I!'Ier$ among !he EaSt A-<Ian
countries Undel ..,,-iew. TIle effons of regional or
ganisations suc h as UNEI', F..sCAI',IMOand IUC N

to Ilclp raise aw:arenc:u, promote resurchr-implc

mentlntml<llJOnal en' imnmentll conventions. b,"ld
C:lp:K'11)' lO fomwlale. deslgn and IJI1pltmem rtW!

_~_Dt ~mes haH' also helped 10 pul emi·
ronmelllal rollSe,yallDD on a hll(hcr pnon'y.SllIlam_

able em 'l"", n"'"I, (o""c,",'a,;on of biod"'e",il y. and
protec led natur~ 1 habnats ha" c I>econJ.e a mailer of
national podt: as much as essential Wn(hllons for
(C()I1()fI1IC and social de"clopnlelll

1ben: are oflen d,rflcuh pol icy decisions ..,13lillg to

I1XOOCiling connicnng objcd Ives among "1wironmcn·
tal consc:,,·al;on. (Conomic de"c1opn><:nt , and we,al
values assoc mted wllh lfadit ional usc..... TIle national

TIM reports ha' e tlQ( highlighted IhIspartICUlar as
pect OI.ItrlCiently. but lhe cue o f !he Tto::gu ...llcr
pollutlOll ,n Korea 11111$U3leS the dilentma confront·
109 decisIOn makn on """ much priorIly should be
gi' en to cn,~ronmem~l protC<:l1on~galDSI lhe opera_
lion of Indu$tri~l pla m, conl 'ollcd by powerful
rlra~ool$ lhat generate much needed ""'enues:lnd
employl1llt1lL 11leOO1come of lhe Tae gu case ,,'as in

fa,'our of "vmg gruu:r IllnUIOn lOen,',ronmenuJ
protection.1bere oontinlX'S to be many«her cases
of disc har&c of untreated l;(w~ge. IIIJ'ltC' amounts or
nutrien t! and toxic substances into n,'''1'1 and coa sta l
wale rs in the region . Untomro!led and unplanned
i ndustn~l. rolllJlll:TCi~1 andresidemial de \(,lopmenl

....,!bout due ronsidenuon gi'"" to adeqIWC prov; _
~ for pll(IbIc W3ler. lIWlaiemmt of $OM ....a..e.
Ind collection and lrea tmenl of " .ilSIoe>o-atcr conunue
to plague uman managas

11>c case ~ Iudies 8"'cn or lhc Ea" Asian countries
have lolMr.o·n ee urgent need to adopt a SoCt of inte·

grated ennronmcrual~ r;ather tIwJ trear land.
water andatrno&p/lenc pollullOn as dist,nctllttS of
m~nII~menl. The«: ,~ ~ dear need 10 mtegrate also
land and m~n"" en' " onrn<:n,,\i managemenl and 10

gi"" 8",al" ' ancm ion toward. tile lauel Coum,ie~

such as Canlbodia. Korea.Si ngafl'Xl'. and Viel Na m

th.u ha'e eSlabh $hed a m'nlstry of enVironment i$
clearly betler able 10 formulate coro>pR'hc:mi"c at" i·
ronmenlal~ that cande;ol ,,~th Jand...b.Hed
souroes of pollution of the marine "n"ronment. A~

against till! , "ou ntnes Ihat ha' e frnl:Jll"mcd e nviron ·
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me.uI~lbUJues underm.tny~ _ 1W:ly
10 (ocootttr grut difflCtll"es III conu-olhnlJ land
WSed pollution . II1s,mportanllOnolc ltw....·helhe r
or not 1M", i~ an em UOOJnCnl mmlSlry." 1~ rocces
$:II)' 10 empower ~ey en' ,ronmenial agellCics ,,-nl>
strong mandalesandendowlllem "'i ll> adequate Ii
"""ciaL huma" and technical resource' for eHe,,·
nve managcrncnl. The Smgapore case ,s eoiewor
lhy in this regard. while ~hb.ysia. Kon:a and China
M'"C.III recent dec:>des. significanlly raised lhe pri
ority g,~en lOe,,' ,ronrnmLal m.an:tgement and iI'en
dueernpMs.ison ...;un- pollution control

I_ pion ofen..,1"llO'ImerII.& managemml al", sug

gesu thai .....,r:t'5htd~roenl for nver Ns;M
is 'ef) much an essential pan of coastal manage
mcm.l:kslabiliS31ion oJ upland "",as lhrough bnd
c lcar1lnce. <L.fQfCSlal;On, 50;1 erosion and s,lllng of
,",'er courses lead [0 dcgrad:l.1inn of Ihe (<,>;I$lal and

rn:trill<' env;ronmcllI. Di.<chargeof ", ine ,alhng!' , un
trealed wast ewaler. nUlrkms and toxic chemica l.'
mm ",-ers will pose ~ti(JtlS Ihn.'31$ fu nher down
Slfeam 3Dd ,n the rec.,,,,,"& coastal IUlel1 ,

1bcc filWlCl:I.l criSIS (rom mid·l997 thai de,·aswnl

lIIel:CtliOmrs<Jf lnO$l~Asian 00IlIIII'10t$ h:a$lnp
h&hled !he I'f1Il*m of po·.-en) and~ lart of
1l':SOUf'Ce:J. M~ QO\Inlr>n ilK"lud inl l~s !he
I'hih~ and llWland hoi, .. yet 10 l'CCO\ from
H. M OSI cceemes h.se still 10 alloc;>\C lOCJ«e ~

$OUfCel; 10 Olher than en'·;ron""'lIlall.1d.s. Coaslal
a~'5=common ly l"haracleri~ bylow erorKlmic
andsocial developmem. hek of infmslruclure. poor
5;lnil:uion and a high i", id..nce of d i!;l:lI5C$. Over
explonalion ofnalurJ I resources. un~slriel..d clear
nnee of tceests alld nJangro,'c areas for cul""alion
an: lbc consequences of 1..... illCOflle le,·,,-I$ of lh<'

com munity. These problems are augmenled b)
Ill""', than nallonal a '"t:r1lge population 'llCll:2><'

lnWlly through rmp.uon from inland are.ll$, 1bcc
ec:onomic oo..lllUfn has depri'-..d city manO\gtB of
CSSoCmi.a1 funds to pa)' for lh<'opr'r:al.ion and ltWJIIe

n:lfII;e of "'-ater supp ly, sewerege. and " -a.>le,.-aln

lreaunem f""i hll~. h h:ls also resulted m lhe: cu,
raumcm or much n«<led f""ilil i"" and ",fra s'l\Ie
nnl' and SCI batk the programme for r''''trolhng land-

N5ed andother foom ol pollution. Protectio»of~

~ ouch as ron.I ,ecr" omngrm-c forests and
upland fnoeslS bao; been aband<>nro or cunillled ,n
llrfere""" l(l still Ilea, i", e:>.ploil:llion 10 """'I domes·
lie and cxpon rnatkClS

A eontprchen, ,,·e sel of leJ; isblion a,Kl "'ell-eIlOOwc.1
en,',ror"' lc=llIal 'DSUlUlioos e"'powered by law areIWO
plllill'S 011 whirh a ........ntry ",u~t Sland '" on:\cr 10 d 

fc:<: u,c:Iy manage the COUnU')l'Sen' ironmclll. uero
IUII:IIr:1), unLil COWIfric:s in the rq:ioo regainSl.Ici3I sta
btbl) ande<:OllOinK: [tID"'-th.~ "bale hope of SIS

nif.:anl 'mp<O\-aoems in mm.... and coasaI <'1"i
~nW nw>agement,

9,1 ENVIAONMENTALLEGISLATION

All the oountri~ eo"cred ,n lhis study ha,·eone law
or aO()lher d..aling w,th the proteeliOll of Ihe man ne
env,ronment. However, rrolll available inronnahon,
therenppears 10 benospecifie Iegislalion dealing wu n
bnd-ba~ m.:uine pollUliOtl on all the coolllnes eo,'
cred. The basic npproa.r:h is to:>dopt one legislalion
covermgeov~tal prot«tioo ge.......Uy.1bese
l.w. also mak.. pl'O"1S1OllS for Iand-ba.~ manne
polluU(Ml On the whoi<' . lhen: an: a ,..,;,,1}'of II...

dcali.. ""lb mnnJom.....ta1 pro&ection in ,-.'IQUr; $eI;-

1M thaI SOppl<' 1the i<'J'm'l "" "in.:mntntalleC-
l!Jauon. Ho"..e' !here an: a fe... <:tIIUIIries thal ha,...
la...s andregulatiOfl'l that deal specirlCl1ly ·,th poilu-
lion or mlUille en,·ironn",nl Such la tso eo'",
lan(l. b.ascd marine poilulion. Som" of !he cOUnlries
deall " ,lh have also entered lnro one inlernauonal
conve' llIon or the other lhal h"s a bemlOg on 1he
protection of lhe: marineenvirc",,,en l.

Tabl t!J p,es • list oflaw. :sdoptnl by each oflhe
roun[ffi,s bearing 011 Inndbased marine po>IluliOll.
Most of the ioformauon in the lable .. lIra...-n from
the NatlOnalIDA rquu andaddllional infonnatoon
pthered for the coonuy~ III the rurmlt srudy
It islokely not: 10be complete... up-to-dale_ h can be

seen ,two gcroeral1)',lbere I. ba.<ie environmenlallec.
1113(11)" """'"enngdifT"n:nl aspects of po>IlUl1Oll. andu
also relates 10 land-b.15ed m:tnnc polluuon . The pm
,·i"ons on man,IC_ba.",lI p<JlIulion= not comamed

"
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in a SlO&1e leg, .hlliotl buI. mmanyla,,·. Wt rqNl:SCtIt

~ di fferenl .sour.,.,,; Ihrough "hiel> the n"";ne envi.
TOnment can be p<lllul~. h' Ihe .a"" or Ausu.t lia. a
fcdcr~ 1 suue. Ihe COll'p<lncnl sta tes have separate
legislau\'e powers on the e,WlfOllllWnl. Legi sla tion
emeling the WIltrol of lan,J_l)&sed pollution IS "el')'

comprd,e ns"e m some eoumne:s as it co ,'en 'l1OSI.
if nol all the po'lIIiblc .....n:esof bnd-Imed mMi""

pollution HQoo.C'·er. from d:1ta :a"";Iab~ 1(I U$. nol

11W1)' COUIltnes have IegIsbhOll<pccific:ally for s.ew.'.
:age. A few.' OOIInUltS. RIChas M m ysia. blIve ",gil

btions on dlffCTCtlt types of'se"age, An mno, ation
has '-n tntroduced by some of the counUle$ wuh
res pect to manege mem of environ mental pmhlc nu;.

Thi. is dearly not iceable in the Philippine>; and Indo
,",sia. where local commu nities are given the oppor·
tunity to panidpalc in !he rnanag<:melll of environ

R>C1l1.al i"ue~ , In Indonesia. litis i. contIJned In the
1997 Ett,·tronrntntal M..ment Act. "hi~ 'II the

PbiIIJlPlIlCS. power is COClUiDed '" the Loc1I Gt,,"ern
men! Act. Apul from the natKICW b"s. _ of the

countnes 1Ia\'e elllered '1110 IIltc:rnalional oon'-entions
Wt ha,·e. dlrecl effect on the managemem of !he
mari ne en" lron ment.

9.2 INSTITUTlONAL FRAM EWORK

\Villt res pec l 10 in"ituuonal frame",·or!<. dlffe"'nt
OOtmUles adopldiffell'nl ~U1tlegies on the institution

ch:orged '" IIh the enfon:emem and rqubtory func·

tlom o f protectioll of the ea' '1'IXIIDenI. Thi~ re'Ie'"
s/'o<:JoA.-s that lher<' i. DO spec~ l1$ed organisatIOn deal·
",g spc>C1flCl.lly ,..ilhbnd-l:ased marine poIllJ1ion.The
oqe,ani$:ll'OrI dealing ",-,iligeneral en'ironmentil mal_

ters al<u h", the function of regulating land ·based

marine po llution. In genem!. lhere are spox i" lised
organisations dealing with regulatory mallcrs o n tile
protection of 1I-.e environment. Most countriu cov·

ered in the 51udy ha>-e fully· fledged milU~tnes de:LI 

109 ""'th en"ironmentaJ mallCfS. Se"eral of these
miniwies llave respor'Sibili llCS covering the ennroa
ment and. ",-hen: there u,su DO full mlluSII)'. then:

::ue spr:etah>ed agencIeS dea"l11- WIth enforce"'em
and regulatory functions . Table 24 below """'"~ lhe
strateg"~s adopted Ofl organi sational framework by

the ~'01tntr;es,

In some states tloete;.are many agencoeWl:lfilOdies t~1
deal WIth env;ron",ent is<ues related to land-based
manne pollu tion (Thble 24). The R'Sultam effect of

this tlrmngemc nt is tlwt most of the time . there is
lutle orno Ci>-ordinaticn, belween the activities of the
various bodies and agencies rt:~pomible for mao.age
ment of environmental issues. For 'II$tance. in the

case of Indoaesia. Alan Tan (1m ) '"'lues that ....
the centr:aI ~,el. then: 1$ uncrfUlnty in tbe respec

II\-eJunsdiction of the SI-aleMimsterand BAPEDAL
(the tultiorW env,r0runent31 agency). and that thcre

ar-e odlerS1gmfIC:arlI Junsdictional tmICS. "i$... · ,·U !he
OIbcf sectOr.lI numstne". " 'rueh InKllUOflally hadju
nsd iCl10llthat are nowt>eing governed by the Office
of the Siale Minister ill charge of BAPEDAL. He

noted tha t the Of fiee of the Sta te Mmiste r an d
BAPEJ)AL an: not l'O""rful depanmenlal agencies
.nth full-Iledged pro.-'udal competence lilt most

scctOr1\l minIStries are Conseq<>eotly.~ ,s much
IeI'sllOOll adopted by n.aoonaI and P"O"lncial agen·
cies that R:elm 10 conflict in diffe«nt spheres o f

en"ironmeow prtJUCl1lXl.

Malaysia and Australia both face the proble m of d;
cholOmy between Federal alld Stat e l i~e mos t other

COU lltn" with . fede ral sYStCm of go\'emme nt. The
mult IS that. except wbere thc Consm ul1on speci fi_

cally gi'"CS jurisdiction to the Fedmtl ga'·emm,,,". the
state may ha"e its agencies and bodlCSdealmg willt
co' If'(lnJDmW i_leadmg 10 senow; problems of
ro-ordiQ.1.liooL With the e=eplion oi Singapore. the

problemsofco-ordmaooll and '" mapplng jorisd;,;
uon eo ;St in al11lO!Ot all the rountries co ve red in this-,.



g Table 201 , Organlshllomtl t'ramr wurk of Sel~ led Eis t Asl.n Cou"t r i~

Ccunt > Nntlonl l UVll"OlInlfn l. 1A t ueies L (I("I II S llli e A IIf les

""""". • Dep.tmn G( ""'" Sp;lIu -.cl EavircImenl TerriI_ (DASET). ThtJ .... '-or • In QuMNlIIWl. lhm ;, Ill' DoIpIatmtnl
RopIKN by Tho CornmonwNlthEnviramwnI Pro>leCb<ln Ayncy. o(F..._ .,d 1\eoI.

• In WutmI "....... Ihere uiIu iJle
EnVU'OllJl1e1l1 PrOlt<:lIm AlIIhOOly

• thOR .. Olhe, lIllffiCltll 1M h",'.
r"~~llli.. .O'V....... the "'viron-
mn In. ~'llon i....._. -

c. " • • MinlIlJ'y ofE'l\'ironmml (MOE) • N. Ihe provu1c1illlUld Clly leYoll tilt" ••

• Mi" illUiol of A&ri. I J.1l IJl~ Foouby ..Id Fi.helie.., l~l bbc WOIb .-.d Tnrnpanllion: Com,,,I"l'''w,, Ptovirl"a! ,
'"lnduttry. MinH And IlnO'l)r, Cowl>tl (Of lIle de"'lolXOenI of ClIllII>:><ba; NlIlional Il'lV\fillIInml Ilepornnenu

Cornmiu. , to! L....J V~••~~ UTbllURtion .u hov' dq>lIUllClU dealin& I'filh
Envirol"'Ufllal lIMl.. Ui<:JudlI l.ld t-d nunnePollulioo

""'. • The £mvm.".... 01 ...- c_ l*er ~y (1\'« C1\ina" • Local ' ''''JO,,,"aoUI'n>le<Uon bure-.ox
IlMIomltllllllinlulWoNlIlwn..."OI1< '"'"~ Lhe... ore M1nImlQ WIllI ~nl' tile •• • 0( I..... mOO. mon
lh. d..1 willi IIMI'OIlIn..1laI " ,.,.,.... oncludin&~ poIlu!><ln .....m . They
inciUll.

• ANirnlllr, MiNIlry· "" ~,
• MouIU)' ofPopulIlion lIld r-nvlrurmn (MPE) • BJP*d1ll hMom... ill mllly prjonIy <ib..
n e openlioftlll lIepa:ltmeou fbt pollulooo iI B.ptdaI (Envuomltnlal ImJll"." .......,CfIl 11'111 m..,. pnonly1'ft'VU'I'...
Com..,...on or elul l"'''''''''''''''''ll Prt:ucliM ,

- ~SoIIlh Korea • Th~ Mln""l' ot hnviromllll1 _ tttabliol'ed in early 1990. S(me bur_ lIIld otlle.. • Thlr~ ..~ I1x ReponJll cnforcem"~

IXlIII LlI1der it I." lIUIl1lllionlll~ 0fJk. lot ~p 10doalwith lite~ ofn\\wburoJ o/1kte lhOl hM ~X1• •d m,e lhl "liJdl.
n~ i£JI1ionOton~ II ...J oblll ...." lin Illte. or UlI l~

MlIlay!la • Dcplltl l\emor Envirool1lOlll (006), Th. OeV~lenl reports lO the Ministry of SCience, • DOE hM,.!ico,oI onlm
TlchoolOlY ald Illdu.lU)'

• Th ~ F.QA IlIlll>hlhod 11l . Em'lfllllll\"1llIl Quality Cootrol Council 10 ",," \lie the~tr
-;--~r!il:ifnc"_TedlnoloaY.m Envi,oru1\..( ,

Phili~es • The Oel,,"tmll\\ of Envnnanllll lOld NIlW'llRettWCIII (OENR) is 1M~cipll ..no:y
cor pemnlll'll rha dQlo "'llII ertVirorunentlll mMfe... ",riudmg pol)Jtion. SevenI
l&Iftaet m odIer .pecllhled bodln •• IllKbed 1l>!heDENR.

The ...... 01'0II rl1llld 1l> oo.r""" 0(1ll"'Y ..
• POU...... AdJodlrouon B-d Thlo 11.1 up of top ol'lk>olo of 1lI1 doponmenl.

III rnpo_b:IlIly io (0 odjlllik1l1 011 p.:l1luUm CMa.

En~:~ Mlr\l&tlllall BUI",I: TIwI_ allred in 1987 wrth!he mondoll or"""",",
theSef;ret of OEWR OIl .....'ironmlllloJ llIIIl (00_ "" and eaw-oI

-
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9.3 IMPLEMENTATION OF
REGULATIONS

Many <<JUntries considered in this study have adopted
a co mh;nation of ,trategies in Ihe implementalion of

en" irumnc nla llaw. and regulations relating 10laOO
b.'\Sed marine PQllution . A few of these are consid
ered below.

9.3.1 Environmental impact
assessment (EIA) requirements

Alm ost all the countries crmsidered havc One kind of
law or rcgulatiQf\ requirement for environmental im·

pact asses sment. ll'us. in Indonesia. Go.'emm<:nt
Regulation nO. 51 of 1993 inSlituted the EIA systcm
in that COllnuy. ~lalaysia. mrough me Environmemal
Qnality (Prescribed Activities) (Environme ntalIm
p,,~t As:;essmenl) Order. 1987 also has this require ·
rnem in place. So also are the following countries:

Philippil1l'. Envimnmcntallmpact System (PO 1586)
and Presidential Proclamation No.2146 of 1981. and

803 of 1996: Thailand . Notifi cation of MOSTE On
the Types and Sizes of ProjectSor Acti,·ities of Gov 

ernment Agencies etc . arc required to Prepare an
E1A Report . dated 241811992: Viet Naill. Decree 175/
CI' and Do:cree 261Cr and Ihe variou s ", gulations

require EIAs for certain project s: Cambodia has pre
pared a draft Law on lOlA . New rthe less. ElA is re
quired On an ad Itoe basis for projecls funded by
inten,,,liOlIJI organisations. Singapore has 110 sped l1c

legislation for compulsory Elf\ for major develop·
memal pmject'. bm nonethel .«. the Ministry of the

Environment. whene"er it deems Ihat a particular
project may have PQtentiaJ for pollution that may aI'·
feet publi c health doe~ require an EIA to be con

ducted. (A lan Tan . 1998). The bas ic requ irem ents of
the EtA is that project< that are considered eapabie
of ha";ng sign,ficant eff~ts on the env ironme nt arc
required (0 c,,"duet studi es on me effec ts. and plan a
programme to miligale the adverse effects. Until thiS

is sausracrori ty done. such projec ts would be denied
governmenl .uthorisatim, 10 COIl1tllen<:c: operation .

"

9.3.2 Applicati on of the pouuter-peys
principle

• 1ltc.rcquin: menl thal t"" person, romp.l ny. oragency
responsib le for envimnmental da mage ur forcaus·
ing poHution to the-marine e nvironme nt should bear

the cost for remedying the simation is kllOwn as the
"polluler pays principle". II is nolContai ned in legis ·
lation in all cases. but has been adopted as a liMiter
of PQlicy by countries covered ,n this study. In Thai·
land. for instance. if kakageN co ntamillauon caused

by or-originating from any poinl SO\l r<:c: of pollution IS
the cauSe of dealh. bodil y ha rm or health inju ry of
an y pcrSOIi or has caused datnage in any manTler 10

the property of any privale person or of the State.
the Owner or posse~sor of such point source shall be
liable to pay compensation or dam ages. Th is occur<.
regardless of whether suc h leakage or eont. mina
t'OIl ,s mc result of a wilful Or negligent ac t of the
ow ne r or possessor. Exceptions arc made when il

can be pro'·cd that such pollution leakaS" OJ con·
taminat;on is the result of/orce m"je"r-e or war. 3n
aCI done m compliance wilh the ordcr of Ihe Go'"

emment Or State authoriti es. 11Jc compensation or
dam."lges to wbich the Owner or possessor of the point

source of pOllution shall be Hable includ es alltheex
penses actually incurred by the governme nt service
for tbe clean-up or pollulion arising from such leak

age o r conlamination. In China. me principle IS
slalutori ly provided .Artide 24 oflbe 1989 EPLsupu

late s the principle that the one who pollutes is re·
sponslble for irs control. Lai el al. (1992) argu e th,,(
the prdCtic.aJ utility of this pro.·ision in China is that it

impe ls the leaders of enlerprises to lake .<c,;wsly

the protection of tre environment and 10mdudc pol ·
lution control in the enlerprise planning.

9.3.3 Penalties

Counlries havc trndih onally imposed fitleSand vart

o us term Sof impriw nmem as a 1001 ofcnvironmcn·
tal management. Th is is usually known as the com
mand and co ntrol approach . 11'is 'equires Ihe co m

pany. person. elc. responsible for environmenlal dam·
,,!,c Or in breech of any law relatin g lo en vironmental
protection 10 pay penalt ies o r undergo a s pecified

1
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Itrm of ,mprisonmt:ll\ or both. A good example of

this~h C(/Illd~ found In Thai land ,,1>t:ft': Pub lIC
He.alth Act B E. 2535 e mpCIwcl'$loeal aUlh<')rili C,l lh.at

lire prrmiued 10 isslle by. l.aw" thm Gover MellS, nillg
ing from disposal of rubbish and din to the control of
opeeenons by a rom merc,al enmy lhalaffms an tn
divlduars health VK>ialloo of Ihi. Act can result In

fIDeS no( e"c-.hng Bahl 100.000_ Also.!he ECNEQ
ACI B.F-2S35 and !he Faetrxy Act B£253511llp01lll'
ImnS of lInprisonment IDd fines for !he offence: of
unauthorised use o f "";Iler from a prohibLled area.

Si" yeat$' Imprisonment and Bahl 600.000 or both

ere impmed upoIllin olTr:ndoer. ln MalaYSia. fines =
imposed for failuft': 10obIarn a license for prescribed
premises under Ihe EQA . unoer Section 18 (3) of
Ihe EQII . the penalty is a fine nee exceeding Rrnggit

50.000 or imprisonmenl tIOI n Cffdlllg 1...-0 years or
bod! . and a fun"'" fine of Rt,,",l 1.000 for every
da)' that tbe offense is eonr".ueo;I afler a llOIK'e ha
bee>t sen~ 00 . lreolfeDda(Tan. 1m ). In Indone
sia. 1be basil upon ..-hietl!he Envtronmeow Law of
In<lonesia IeSlS is Act No . 4 . of 1982 ammded 10

1997. n.e 1. " lays 00"1\ tire basic principles for
environ mcmnl management and Ileavy pe nalt ies of
up 10Rupiah 1.000 million fi ne and a term of ill1pris·
on ment of 10 ycar.< for a breac h of the law. In addi
tion. the law gi "cs members of the public lire right .o

institu.c aclioo In coun for <brnolga su ffern! through
polllllioo. In,'3n-3obly. all !he counlneS combone bolt!

fine and impnsonmrDl ill ft':rul~Qr) IOOls for en' 1

roomental nwuogemellL

9.4 ADM INISTRATIVE MEASURES

The ccentnee ft':viewed in Ihis siudy 10 m:mage e n
vironmentlll issu es including land·based mari ne pol·
IOlion also adopt vnriGUs admi nistrative measure•.

Firs!. the law may slipulalc lhe Ie_el of poliu tioo thaJ
a rompany 01 person may be allo..-ed to llt'oe,,"e
...-,thout betnl liable for lIllyoflhe pmalti<:< discussed

above. Thus. In Malaysia. SectlOll JOB of the EQA
""",ned rn 1996. prescribes mmimum perttnggcs
of l'eC}ocled substances for specirled prodUC\$ Ctf;_ A
Similar syslem of perm its thaI musllre obta,oed be
rOll: a ce n ain po lluling actl\l1y is carried 0lI1 15 In

place \11 S inglll'o re lIml <IIhcr eo untries_

Second. many OOII1\lfies:>lso use financ,ahllduce·

menl 10enrourage comparucs 10 adopt en\'trollmen·
lally :;t>\Indlechnologies in order ro recccepo llution

• For in"ftnce. in Thailand . ill 1983. tlJc Finance Minis

try anooceceda dUly reduction on import ed machi n·
ery. malenals and equl pmenl for lire purposes ofen·

CfD' ,,'mE and en"roornenw ccese..... alloo (TDA
N:uional Report ), AtIOIber ,neaswe used IS the n
IOIbItsbment ofanenvlronmeota1 fund to be used for
the plIlJIOSCS of eompensallpt 'ietill1$ of poIlutioo
damales or n:dussrni polluti"" . Such RlI:2Sura ClI ·

ist In Thailand and Malaysia and other eocmoes. In

Tha.land . lhe En" ;ronme lllal Fund 15 one of tile new
suppo nl"e resources. eSlablishcd by Ih" new Envi
ronmental Act . Initially lhe funding came from lhe
government budgel aoll Fuel Fund. However. other

sources such. as gr.lnlS and soft 103R5 should be
adOed. 'T'lle pobc:y of thts fund emphasIses W";I",r

pollution and solid " 'as",~nl proJ"'CIS bod!

for the pri"alC sector and local co'emmrnts. In
Malaysia. Stttion J6E of !he EQA also trutned ,n
1996establisbedan envuooml:ow fwJd that Is tOlle
openled lL'l a 1nISI3CCQU nl ... i!hinlhe Federal Con·
sohdated Fund. forthe purposes oflilllmcmgft':seareh
and pollution control ge nerJ lly. prevenrrng and com

bal ing spillage ele .

10. Problems and
Issues

Many probletn~ milltale against !he elTeeti'"C- man

agemem o f land·based po llutioo and cn"iron menlal
iSlueSge ne rally in the ooontries co,-ered by the srudy.

Alrhough Ihe degree a nd severity of lhe problems
are not the same in all co untries. lhe problems are
idenu fled .... folkno.-s, ineffccti"e la ws.. ,nsufflcient fi
1WlCi.a1 resources. need for f;apaci ty buildtng. con

flict among agencie$fdJlf=1Je"."l$of 1O'"eT1lmenl.
IIIdladolpoIitica1 ..iUand desire 1O·in4*'LW... arong
enfoooemc:1Il. of ~Iallons. 'T'lle folkno.11l1comrnenb

addrc:sa ue problems III the cooll1rie$ oo'·em!gen·
crall)' and specifically



1O,1 1NEFFECTIVELAWS

Most of the luw~ dca li"g with land-based e" viron'
memal prob lems are very brood und do nOl specifi ·
cally address specific problems including thoS" re
lallng to land-bused poliulillll, SOllie co un,ries in lhe
region need to sne nglhen legislmivn mlt:qu,uely ad
dress environmental problems. For in,lance. Cam

bodia;s slill lO adopl imponant!aws dealing with en·
vironmenial protectio n generally. and lund_bused
marine po llulion in particular,l', lan y laws . howeve r.

exisl lhat addrC!;s various aspects of the prob lem.
Hul these are nQl need sarily effective. especia lly in
the less developed of the co untries co vued in this

£tudy. ln Thailand. for in:;=, The Factory Act (RE.
2535) 'md the ECNEQ ACl (R E. 2535) fexu s only

on the comrol of polluti on discharges to =t emu·
e m Slandards, These s tatute , fail to examine lhe
possible carrying capacily of wmer sou",es at a par

ticular point in time in absoming pollution discharges.
which are not harmful 10 the public (Thailand Na

llonal IDA Report), Thus. some of the prov isIons In
lhe environmentul,"ws of some of the countries cov
ered are not sophisticatcd enough to address lhe prob
leOL" In addilion. different regu lalion> administered
by d ifferent bodies are sometimes in conn ict and

render them e"e n less effeelive from lhe perspec

li" e of enforcemenl.

10.21NSUFFICIENT RESOURCES

The de.~ire to addres~ land·based murine pollu lion

und olhcre nviro nme ntal proolems generally is oflen

hampered hy the lack ofsufficicnt financial resources
in many of these counlries . The problem is pan ieu·
larly acute ill the less de,..,loped countries where in·
sufficient budgelal)l allocalions al e made 10control
en" ;ronmental pollulion. Al present, COllslruint, to the

mn"agemcIII of mangm" es in Indonesia are caused.
among othe r reasons by insufflcienl ",sources (e<J uip

menr. personnel. trainin g) and inadequnte allocalion

of financial resources for Ihelr protecnc n. The prot>
lem of lack of resource'! huve been made wo= for
countries ad" ersd y affecled by lhe stin ongo ing fi
nancial cri sis. fundS for garbage col l", lion. illegal

logging 'md dumping of wasleS.opcr:l.llonof e~i'ling

sewe rage and scwage; rcatment facilities and Ihe

like are simply unavailable. However, from ;ufo mm
lion avaI lable from lhecoumry reports, some coun

tries £uch as China. Korea a nd SIngapore show a
high level of commitmentto environmelilul prolec·
tion by allocaling huge amoums of financial resources
f", the consln lclion of environmental infraslruclurcS.

10.3 NEED FOR CAPACITY BUILDING

A major problem e"1,fronling mOSt of the counlries

cm'e red in Ihe smdy is lhe I3ck of skilled. highl y
trained and sufficienlly motiv ated staff to undertake
monit oring, surventaoce and enf()l'l:cment of envil"l)ll'

memal regulatIon. In Korea .lhe government's prob
lem in maintaining consistency In enforce ment has
been anribuled to the facl that the environmental

bureaus are chronically understaffed and open 10
com lplion. Allcgali'ffiS ahound for instances. in the
pasl . where rums have fouod ways 10 bypass regu

lations l<l avoid p=mlon fon'iolations ofpollution
regulalions and 10obtain pemlission 10build facto

ries oUISide of permi ned zones . nrrecuve enforce
ment of law is essential 10the proleclion and control
of water pollUliOll . In Thailand. although the law re
quires !he installation of wastewater treatment sys
te rns in faclOries. owners do nor provide or operate
s~h systems 10 save production COS1S , As a result.

improper dIscharge of waSle and waStewater is com
mon,This is a common prob lem in Olher countries In
Ihe regio n where planning Md Cllvitl\nmelltal regu

lali"ns are not strictly enforced . This is exaceronted
by the shortages of manpower on the part of respon

sible go vernment bodies 10 ~opc wilh tile rapid in
crease in the number of factone,. With the cunent
depressed econo mic condilion , illegally COnsuucled
faclori es are few bUI enforcemen t rcmal n~ a major
prohlem (Thailand National TDA Report ), 'The: same
,)l:",cl'\'ations may also be made for Cambodia, Indo

nesi~l, the Philipp ines. and Viel Nam .

10.4 CONFLICTAMONG AGENCIESI
DIFFERENT LEVELS OFGOVERNMENT

TIle conflict belwcen agencIes and different le vels
of gvvemmcnl is a vcry .'<Crlous problem 10 mOSI "f

I



"'" COIIIlIMS an'ere<! lIItlle SUlci} TIm :m""~ from
!he f""'l lhal lcgi ~lalion eewering en,,,onmental is
,~ gi,·cs po..'cr 10 differelll organi~al;on l 10 ell

fon;c and 111011 of lhe counlrie. h" ·... diffe fCm le" el~

(If governments Ihal hilve power over llnpleme nla

tion of en,uonmental regulauon• . This """e,,<arily
giv~ room for eonfl iel and lad. of eo--ordlllallon 1II

"'" appl~allonofn1"irunrnenal polic ies .... regu la 
tions. 1Ildlldlllg~manDe poIlutloll. In Indo
"""~ II has bee-a obsoen~ th» bel; of ro-ordlnortlOll

and co-opcnuon (egoi~m) unong sn:tQn/ agm("1C£
or be1,,-.:encent....l and reglOll31go,·cntllle'l1lS h:lsled
10duplieauon of erroos III sueb area, as dIlta galher

ing . projCCllmp lemenmiOll and Ihe ellforcemcnl of
regu lalions. In addilion. Ihis lac ~ of instituuonul 1.'0

ordinalion aDde<H¥l1lllon bas created resource lL""
(de , dopmenl ) dupliealion and ronOiel' . For exam
ple. the: OOIlO'Ci beI".-een mangltl\'e area COlISl'f"\'a

tioa 'CfSUS toIfCQIlOe and~~e de,elof>mrnl
:u. Panw Indah Kapul; l\IW" lhe Jahru. I~ionI.l

Airport. COIIOict """,'",,n uadlllon:al fishermen ver

.<Ull tnI"lers prior to In<!. aDd ",,",-.:en ron$el'"\"'
lion "efSU$1OUnSm ill Senbu Island Marine P&r1i.. All

of lhis in lum results in a I""' ~ ofpolic>"Implemenla.
lion (l1I(10ne,i" Nalional TDA Report ), In Mal aysia .
tbere is lhe oonOiet belween lhe.fede ral govern menl
and !he states, Some IelCallll$lrumems proVide au
tboritles wllb ade<]ual" tool s for ronlrolling land de·
,..,~m aclivities. HCl'.oe'..,...1DO:Sl of these .mlnl 

mellts are ,..;onaJ 1aW3 U1d. bttause "'" powers to
regulaie land use are 'CSled In SQIe amhOl'me, lUld
local go,ernml:ms. 1he Impleml:nLtllOnof lit,s body

of leglslallon ha<noI :tl,,"l) ' been sausfllC1Of)' (Tan.

1998), The problem of"'" "feder3l -Stal" dleholOmy"

,s a ..'idely dl~ussed i..ue III Malaysia. and was lhe
subjecl of a recem study conHni<sioncd by lhc Min

iSlryof Science. Tectmolugyand En" ironmcnl S"nl
tar SUllc menlS"a n also be nu>de of IIIMr~mri'" in

lhr reglOll.

10.5 LAC K OF POUTICAL WILL

MOS! of lhe countries covered in this study are de.
"eloping COIlnlri"" n..) wre ,n rhe general prob
11.'111 ronfronllllg en"II'OI,n"'1II 81 preeccnon IIItle>'e!
OjllllgCOIlnmc" namcl)' liK~ of political wi ll.Th~

rnunlnCSpay mudlauemion 10 econom", devdop ·

mem relegaung n1\"lmmnemal protCCIlOIllO!he bac~·

&round. F~,imnmen<llI pollution andtlcgrndation lead·
ing to I",osof amClllly. resou rce dcplencn.and heal th
,mpainllenlofaffecled COmmumucs a.rt: oflen ignored

or nellccled, Prot""l< by affe<:ted lrouPS and non_
go ' ·erruTlelllai OIpII,saUOIlS (Noo.) are not uncom

mon In the region.ln the: I'hilippi"". n """ bern llOled
th'l! pron ",:ial go-,Cfnments are uDder prnsure 10

sho,,"CaSC de'~Iopmenl;l] p10pess In lhe respeeuve

peovteces. R~lecllon of officialS depends on the:
Ie,'ct o f .... '·elopmc:nl achie,~ in the previous term
of o ffice , In sllCh situMions, long ·lerm plans fOf ee
vlron menlal and natural resources mnnagemcruare
olkn sacrifie~-d in fa"ou r ofshort 'l enn de,'clopmenlal
policies (fan. 1998).

11. Conclusion and
Recommendations

II is dear thai al leasl some of !he lIlIuonal tearn.

lItal pamc lpaled in lhoe TDA-SCS project ha"e been
r"mk and open aOOUI lhe problem. of land_ba".,d
poll ulion and lllccauses Ihal give rise 10them ;n ih<'ir

~pecti'"ecoumries. (},-er theenlire region. "'" le,·cl
of n1,'irom""ntaI."-areness on !bepan of ee cern 
moo people.. gO\emmenl and iDduSlr1:tl.isl.s IS high.

Alben. lhe pr-obIenIl n1llfl11Cl':llCd abo\". are deep
rooled and pc:n.i5tenl and Ihe JDeaSlR$1ha1 need ' 0

be Idopcd must be dec ili,'C UId lreated ,,'ith ur·
p:ney. h is DOl !be i!l1enliOfl, ;n this report . Ifl be mli·

cal of the situation In the re&ion and II is no comfort
Ihal similar prob lems u ist in advanced eou nlries in
Europe and else where, There are pos itive develop ·
menlS and successes in lhe Easl Asian region ilSelf.
Tecltnieal llJld buman resources and financial assiSI·

ance are a"aiLable "nhin "'" ,,'ider East Asian re
gtOn bOIl co--operauon and eo-onIm:u.ion of "frons
,m""'llion:tll yore Deeded 10 bring about ;mplO' ~.

menlS 10 "'" management of land-based lIIId other
fonns of polllRlOI\ 1II111e nun"" IrId rela.ed en,iron·

menlS,

"



Drawing from the national TDA reports. a set of rec
ommendations are given \lelow ;

( ll Set elear polieie$ and aehie"able targcls 10
address land -bae.edpollution problem, .
l1\csc policies and objl:Clives should \Ie
publicly and widely debated before being
adOpled;

(2) Develop " eomprchensi"e "'I of laws and
regulalions appropriale 10 the Ic"cl of
development of the counlry 10deal with
land _hased 1)(Iliulion bearing in mind the

interrelaled multiple sources of pollution:

(3) Creale an organisational framcworK
capable of<Jealing wirbland -bnscd (and
other forms 01) poUulion On an integrated

basis . Ideally. Ihere 'hould be a single
well-funde{land empowered environmc,,

lal autoorily. Where !his is nOi feas ible. a
powerful eo-<>rdinatiog body al a minisle
rialle"e1 or wilhin the Prime Minisler's. ot
Pre_'idenl's. office is neWM 10ensure tbat
land-based poll<nion in all its manifeMaliollS
can be dealt wilh effeclively;

(4) Urban :rnd regional planning should be

" "dcrtaKe" wi lh long-Ienn en"iro"mental
protection in mind. All seeloral de ,-c!op-

me nl plans should be harmonised Wilh
ba,ic "alio"all and_usc plan, 10e"able tile

proper COfltrol of both government as well
as privale de velopment proje<:ls_The

approach should be 10 anticipate mlher
Ihan .o;oh -e env ironment problem~ after

lheyoccur ;

(5) umg-Ierm env ironmental proteclion

planning ioconrrollane-besed poll ution
should be undenaken wilh the view to

b"ild Slrongcapacily in Icrms of man _

power needs. These needs shou ld be
based on carefully a..essM requirements
lOdeal with projected pollmion loads and
the spallal dislribulion of the various

sources ofpoliutlOO , Environmental impacl

a"cssmenl requirements haye pmven 10
be much less effcclive unless lhe", is
syfficiem Well -lraincd Icchnieal so;;iemists
and manag~r:s "vailable 10the implemcnt
ing agency:

(6) Simi lar long-tenn plans are needed to

pro,-idc fot ~~seolial waSle dilpoS.,I.
collection. and lreatment facilities and

services. drainage aod lewerage syst~ms_

and to estimale lhe nece ssary financial
requiremcnts fot maK ing Ihcm available.

(7) In add ilion to lhe co mmaod and c<>alrol
approoeh baled 00 leg al m~an s. 3 syslem
of management u~ing Ihe poll ulor_pays
prioc iple 'hould be adopt~d 10 bring aboul
a more equi table sysrcsn of paying for !he

<"O.m of la"d-bascd pollulion control. Such
an approach is neeessary 10 deal Wilh
indusl rial enterpri<eS a mi all other COm

mercia l cMablistuucn ts incl uding tOUri~1

resorts aod condominiums;

(8) Aris iog from (7). privatisNi pollution
control services. such as garbage collcc
lioo and disposal. sewerage and sewage
Ircatmenl services, should be considered

wilh due regard to lhe need for some

degree of subsidy and other forms of
suppon On lhe part of the go"tmllleot ,

(9) Promote a long -tenn broad-ba sed pro
grnmmc of public tdueation and aware

neSS building begin ning with lhe MUCatiOll
insl itulions and using all public medi a
including the ;lIlcmct:

(10) The above (9) should be based on a \\ ell ·

concei"cd ~yslcmof long-Icnn mo niloring
beginoing with a base line suryey of marine

aod coastal re.<oorceS aod environmental

quality assessmenl.lnfom'ation gat heri ng.
which is cosily, should be progr.m lrned to
meet specif,e oeeds:



I

(II) De\elop a 00a,1ed sy.,em of en\ironDk'n
tal InfOllllation Sloragcand tc:tneval u~lIIg
av·."I~blc I"'wcrfultec:hnical systems. e.g_
~tcl l , tCS nnd global posit'OnIngsyscems.
computer $O(IW= systems, e.g. geo

gf3ph'c inform3lion systems. to ensure
tM' all luilable mt(1I'1Il1l1l0n is ClIplUred

and slutc:d by all en\ ,ronmental. planntng.
and Impknxnung liellCoesandmade
"''ailab1e weducauonal and =dI
IllSUtuUOnS and !be publIC:

(12) PJ1\-at;sonJ: encirollI1lC.'mal se...·m i.
SImply a way of engaging private elller
prises thai can De enc<)Unlged to contrib·
ute in sharing their~hlllcal ~no\li_ how

and IinllDClal .uppon for specific prDJCCI5

and p;m'C'p:lllng Ul environmental "",-are.
ness I"OJranUrlr$:

(13) 10both (\evdoped andde\doping COUll·

mes In ,he tc:g>oo. ,n\'OI\1: locaI-k\1:1
governmrnt agencies.1oeal <::ommumlll:S.
lTaditional organil-llhons. NGOs. schools,
uni"crsilles and research institution. in
public awareness campaigns. Help in
monitoring Water andOIlier environmcmal
quality meaoures;rc:-pon illegal activities
and pollUlion incidents. ProperIyorgaruKd
they can fOfm tho: basIS fo.- tc:!IOUn:e

proIcclIon~ I() I'tc:' <"l1li land-based

and Olher forms ofpollution andresocrce
degradallOO;

(14) Develop a syslem of nalUre c<lnscrvation
schemes to guarantc..: the long·lerm
pl'OIC'CILPn of crilical and Jensili"e rrannc
and ,'Olll-lal rescerces. Such schemes ,,-,ll
help to foeu. efforts 10I'tc:,en, or nHnl'
mIse land-based and Olher SOUll:eS of
PJ'~tIim:

(15) Undef1aU deuiled syslenu; for dimtn
lIUNogemrnl 10deal "'Ill" fIoo<h. fO<QI
Iire!l. ear1hquakel;. rsunanus, ,oleanic
eruptions, land,lide.s. lea~age (intoaqualic

en',roomenUloflo~icsu~ f...m
mines and faetQne$; that have conSIder·
able eonseq~ences on land-ba!>Cd pollution
J,rlhc marine "nd coaSlal envirolllnem:

( 16) lnma..:and auglllCIIi mtemation':d co
oper.uion invoh lilt COIIIItrie$m lhe EasI
ASI<lIl tc:gIOO to de2I ""!h lhe problems of
uansboundary marine. ro=aJ and ..,bled

aquatic en\ lronmetllS from land·based
sourcesofpollUllOn. I-Iucb can be done 10
<hate: scientifIC infonnal ioo. undelUle joint
tc:O'l'arch prujecU and VOllutioo c<NItrol
excrcises, human resoun;e dc'·elopmcnt .
te<;hnlcal and financial SUpVO". and other
,'Co tu,..,.; and

( 17) Make benn use of international enVlron
menial agetlClelI and orgamSallOIlS "'lib

en' ironmenlal and raoun:e manacement
eap,abiliues.e,J. A~la Oe\'e1opment Bank.
de\-clopmenl agencies ofad\-anccd
c-ountries. to ceem tecl\n~ and manage

ment "..'sistance.

The walcgics listed above me premised On ba~;c

problems of I"'''''"Y. political . lability. $OCial order
and good governance. "." d'k:mma or economic
developmentandSIISlaInableenvimnmcrllai manage
ment 1$ likely co haUnt policy mal..., l"mlhe ur
CC""o'Y co die..-e ecooomic gID"'tIt. I, will requl'"
stront and un"'a"ennt politieal ..-,lJ based on elear
ullder$Undiogof.,-a1uabk SUSIllinabie dc\'dopmenl
of man"" and emstal ~rce-s to meet long-term
natlon, l :t.,piration~

.-
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