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Thi s d ocument  pr esen t s t he

transboundary di agnosti c analysi s

(TDA)  for  the Yell ow Sea Large Marine

Ecosyst em (YSLME). It i s a princi pal

output /del iverable of the UNDP/GEF

Project en t i t l e d“ R educing Environmental

Stress i n the Yell ow Sea Large Mar ine

Ecosyst em” . The TDA was prepared

during the peri od August to December

2006 and  i s based on  st u dies and

evaluations conducted within the project

to September 2006. 

The TDA is used as a basis for focusing

on exi st ing pr obl ems and impendi ng

threats to t he crit i cal ecosystem of the

YSLME. It is intended to provide a sound

basi s for the preparation of a Strategi c

Action Programme (SAP) for the YSLME

i n the next phase of proj ect acti vit i es.

The proj ect br ief states: “The SAP will

identify pr iori ty acti ons to be taken by

t he par ticipating countr ies to r est ore

and preserve the YSLM E. The SAP will

adopt  a compr ehensive approach and

will address land and sea-based sources

of mar ine pol luti on, degr adat i on of

cr i t i cal  habi t ats and over - f i shing.”

Accordingly, the TDA must address all

maj or problems in the Y el low Sea and

determine their immediate, intermediate

and root causes. This is done as a means

of i dentifying opt ions for management

intervention by the riparian states acting

in concert and sets the stage for  the

selection of interventions for inclusion in

the SAP. 

The TDA process is predominantl y a

scient i f i c and  t ech ni cal  exerci se.

Necessaril y, it  does encroach upon the

socio-economic and poli t ical  arenas to

the extent required to undertake the root

cause analyses and the identification and

analysis of options for intervention. In

contrast, the formulati on of the SAP i s

primarily a socio-economic and pol it ical

process. It is one in which the social and

poli t ical  advantages and disadvantages

of opt ions for i nt erventi on are ful l y

consi dered and debat ed pri or  t o the

con sensual  ad opt i on of a sui t e of



i nterventions for  incl usi on in the SAP.

I nevi t abl y, t he SAP formul ati on wi l l

requi re some degree of  t echni cal  and

sci en t i f i c sup port  t o undert ake an

assessment of the posit ive and negative

consequences of al l  th e opti ons f or

intervention. It is intended that much of

t hi s i nformat i on be provi d ed i n t he

technical anal ysis of the environmental

problems and options for intervention in

the TDA.



The GE F advocat es a process of

formal assessment of problems and

priorities referred to as a Transboundary

D iagnost i c An al ysi s (TDA) . I t  was

referred to i n t he First St udy of GEF’s

Overall Performance (GEF 1998) in the

following way:

“The centerpiece of the GEF strategy ....

i s t he concept of ‘str ategi c j oint fact

f in di ng’ as a means of arr i ving at a

consensus on what actions are needed to

establish threats ... collaborating states

establish technical teams that wor k to

est abl ish a common baseli ne of facts

and analysis of the problem in the form

of a transboundary diagnostic analysis

(TD A) , whi ch i s t hen u sed t o set

(nat i onal )  p r i ori t i es for  act i ons t o

address threats to international waters

in the form of the SAP.”

The Second Overall  Performance Study

(OPS2)  (GEF 2002)  gave part i cular

recogni t i on t o th e ut i l i ty  of TDA t o

projects in the Int ernat i onal Wat ers

Focal Area as follows:

“ GEF-suppor ted act i vi t i es under  t he

internati onal  waters focal  area have

con t r i but ed  si gn i f i can t ly t o t he

impl ementation of exi sting gl obal and

r egi on al  agr eement s t hat  addr ess

protection and restoration of freshwater

and marine ecosystems.”

“ Exami ning t he r esul t s of t he

inter na ti onal  wat er s por t fol i o, one

p ar t i cul ar  oper at i ona l  ap pr oach

demonst rates consi derable mer i ts:  A

sci en ce-ba sed Tr an sboun dar y

Diagnostic Analysis (TDA) is conducted

a t t he p r epar a tor y st age, befor e a

st r at eg i c act i on pr og r am (SAP)  i s

elaborat ed. I t  has simi l ar i t i es t o t he

process embedded in enabling activities

i n su ppor t  of UNFCCC1 or  CBD 2 .

Furthermore, the GEF is one of very few



f i nancial  mecha ni sms ava i labl e to

suppor t compr ehensive analysi s and

i ntegrated planni ng i n mul ti nati onal

water bodies. The TDA-SAP process has

provided a mechanism for  the GEF to

cont r i but e subst an ti al l y  t o t he i n-

country str engthening of i nst it ut ions

an d t o p r omot e st r at egi c a l l ian ces

among i n st i t u ti ons in di f ferent

count r i es, t hus pr omot ing  t he

devel opment  of  ef fect ive mon it or i ng

systems an d improved management

capacities.”

“ The TDA-SAP pr ocess i s a valuabl e

par t of pr oject pr eparat i on  t o bui l d

capacity, receive scientific and technical

inputs, and encourage par tici pation by

the poli t i cal author it i es invol ved and

other important institutional actors and

st akehol d er s. I n ad di t i on , i t  i s

recognized as an essential process for

secur i ng  mul t i count r y pol i t i cal

agr eement to focus on transboundary

envi ronmental pr iorit ies. As stated by

the OPS1 team, “ The centerpiece of the

GEF strategy on International Waters is

t he con cept  of  ‘st r at egi c j oint fact

finding’ in the form of a transboundary

diagnostic analysis (TDA), which is then

used to set national priorities for actions

t o a ddr ess t hr eat s t o i nt ernat i onal

waters in the form of a strategic action

pr og r am (SA P) .”  The OPS2 t ea m

under scor es t hi s sta t ement  and

recommends that the science-based TDA

continue to be the basis for  facili tat ing

country agreements on SAPs which can

mobi l i ze mul t i d onor  su ppor t  for

remedying or preventing environmental

threats to international waters.”

OPS2 not only recommended that TDA

continue to be used for the preparati on

of SAPs in International Waters projects

but al so recom mended t hat a simi lar

mechanism be used in the new focal area

of  l and degradat i on. The rel evant

recommendation is as follows:

“The GEF should review and rationalize

t he nu mber  and obj ect i ves of

operat i onal  pr ogr ams i n l ight of the

l essons lear n ed i n or der  to en sur e

consi sten cy and  a uni f i ed focus on

del i ver i n g gl obal  envi r on ment al

benefits. Furthermore, to ensure quality

out comes t hat  f ocus on gl obal

envi r onment al  benef i t s, OPS2

recommends that GEF make a speci al

effor t t o use sci en ti f i c analysi s as a

constant foundati on for  the pl anning

and implementation of new projects i n

al l  f ocal  ar ea s. The sci ence- based

Tr ansboundary Di agnosti c Analysis

(TDA) should conti nue to be the basis

for  facil itat i ng r egi onal agreements on

act i on s t o ad dr ess t hr eat s t o

international waters and for developing

strategic action programs (SAPs). OPS2

fur ther  recommends the extensi on of a

simi lar approach to l and degradati on,

as it is now becoming a new focal area.”

The Third Overal l Per formance Study

(OPS3) (GEF, 2005) later observed:



“ I nsti tut i on al  st r ength ening at  the

nati onal  and r egi onal  level  r esult ing

partly or totally from GEF projects has

proven useful in situations requiring an

immediate response. The Transboundary

D i a gnost ic Analysis/Str ategi c Acti on

Pr ogra m (TDA/SAP)  pr ocess h as

provided a mechani sm for the GEF to

cont r i but e sub st an t ial l y t o t h e in-

country st rengt heni ng of insti tut i ons

and t o pr omot e str a teg i c al l ian ces

a mon g i n sti t ut i ons in di ff er en t

cou nt r i es, th us pr omot ing t he

devel opment of effect i ve moni tor i ng

systems and impr oved management

capaci ti es. The TDA/SAP tool is a good

mechani sm f or  har moni zi n g the I W

sci ent i f i c app r oach wi t h a pol i cy

approach, and a posit ive by-product i s

capacity building.”

OPS3  fu rt her not ed th at  t h e Th i rd

Int ernat ional  Wat ers Progr am Study

(Mee et al., 2005)  had found that the

TDA can be an effective tool  if  i t “ s e t s

appr opr iat e boundar i es, identi f i es all

relevant stakeholders, conducts studi es

by joint fact f inding (wi thout excluding

a ny r el evan t r egi onal  exper t i se) ,

i n cludes an  a ppr op r i ate bal ance of

disciplines, identif ies the socioeconomi c

causes of the tr ansboundar y probl ems

i dent if i ed, evaluates the i nst it ut ional

capacity, and makes all the information

a vai l a bl e to t he stakehol der s in a

concise and non-jargonistic manner.” 

The preparati on of a TDA is therefore

consi dered by the GEF as an effective

and appropriat e ap proach t o t he

formul ati on of SAPs for  int ernati onal

waters areas.





ATransboundary Diagnostic Analysis

(TDA) is a scienti f ic and technical

assessment of an i nternati onal  waters

area that identif ies and quanti f i es the

environment al  issues and probl ems in

t he subject area and est abl ishes thei r

i mm ed iat e, i nt ermedi at e and

fundamental (root) causes. The analysis

i nvol ves an identi fi cation of the causes

and i mpact s of en vi ronment al

disturbances and/or threats and assesses

the scale and distri buti on of impacts at

n ati onal , regi onal  and global  level s,

predominantly in socio-economic terms.

The identification of causes specifies the

practices, sources, locations and human

act i vi ty  sect ors f rom  w hi ch

envi ronmental  degradation arises or i s

threatened. 

A TDA shoul d yield a li st of pr i or i ty

i ssues affecting an international  waters

ar ea, thei r causes and t he or i gins of

t hose causes. Al though  TDAs can be

con duct ed by, an d wi t hi n, si ngl e

count r i es, the n eed  t o ident i fy

transboundary effects and causes makes

i t  desi rable that t he TDA process be

conduct ed mul t i l at eral l y  wi t h t he

participati on of all r iparian states of an

i nt ern ati onal waterbody. Ideal ly, the

sequence of causes shoul d be identi fied

in a hierarchical manner from techni cal

perspectives, through management and

soci o-economi c perspect i ves to t he

polit ical ( i.e., poli cy) l evel. Accordingly,



the term ‘root causes’ should be reserved

f or  t he most  f undament al  i n t hi s

hierarchy of causes. In GEF parlance,

t hi s sequenti al  ident i f i cat i on of t he

hi erarchy  of  causes i s concept ual l y

known as a “causal chain”. It is intended

to facilitate the specification of potential

i nterventions to ei ther remedy current

envi ronmental problems or to obvi ate

en vi ronment al  t hreat s. The most

effective of these options for intervention

then consti tute the basi s of a Strategic

Act ion Programme (SAP)  that  can be

formulated and applied in a coordinated

manner by all riparian countries.

M ee (2002) and Pernetta (2002)  have

out lined, in i nformal  docum ents, the

nature and components of TDAs in a

m ore d et ai l ed man ner t han t hat

avai l able fr om cont emporary GEF

docu ment s. Pernet t a speci f ied t he

princi pal  components of  a TDA whil e

Mee provided an abundance of ancillary

det ai l  i n an att empt  to assi st t hose

i nvol ved i n the process at  the project

level. Both of these authors’ outlines are

consistent  wi th t he more el ement ary

specifi cations contai ned in the report of

t he Second  I nt er nat i onal  Wat ers

Program St udy  (Bewer s an d Ui t to,

2001). The following explanation of TDA

components i s based on mater i al  from

t hese sour ces as wel l  as other  GEF

documents. These elements are gener ic

and apply to any TDA relating to a water

body whether provi nci al , nati onal or

international.

This component contains a defi nit ion of

the subj ect area for  which t he TDA is

conduct ed . General l y t hi s i s a

geographi cal  defi ni t i on of t he area to

which the TDA applies. This component

also defines the disciplinary scope of the

TDA, whi ch speci f i es t he top i cs or

subject areas that are to be covered.

The second component in the conduct of

a TDA i s the identif i cat ion of exi sting

problem s. These probl ems relat e to

comprom i ses in t he qual i t y or

abundance of resources and amenities of

a specific international waters area such

as a freshwater course, a lake or a coastal

marine or r egi onal  sea ar ea. Su ch

compromises can involve unsuitability of

water for ir ri gation or animal or  human



drinking purposes, poor qual ity of f ish

for human consumpti on, undue algal

growth result ing i n oxygen defi ciency

and adverse effects on organi sms (e.g.,

f i sh ki l ls), and/or  unpl easant odours,

aest heti c ef fects or  hi gh  t urb i di t y

reducing the recreational  and touri sm

value of an area. There are many such

potenti al  problems and the foregoing is

not intended to constitute an exhaustive

l i st . Fr equent l y, t he ‘ probl ems’ are

merel y observati ons of peculi ari t ies or

effects, for example frequent f i sh ki ll s,

wi t hou t t he i mm ediate cause bei ng

kn own. Thu s, charact er i zat i on of

problems must be carri ed out by those

familiar with the subject area.

This const i tutes an evaluat i on of the

relat i ve severi t y of  t h e pr ob lem s

identi f ied i n the previ ous component .

Thi s again must  be based on l ocal

knowledge. The wider the body of l ocal

knowledge and experi ence i nvolved in

t he cond uct  of  t he TDA , the m ore

objective the specification of priorities is

l ikely to be. The evaluation of priorit ies

is based on the severity of the problem in

t he cont ex t  of i t s ef fects on t h ose

drawing thei r l ivelihood from the water

area concern ed, t he r edu ct i on in

economic gains from the area in relation

to its potential (fisheries yield or tourism

for example) and effects on other aspects

of li fe within the communi ties affected.

The end result of Component 3 should be

a consensus list of prioritized ‘problems’.

Componen ts 4 and 5 consti t ut e t he

Causal  Chain  Analysis. Component 4

involves the identif ication of causes for

each  of  the problem s i denti f ied and

pr i ori t i zed i n Com ponent s 2 and  3.

These causes shoul d st em fr om t he

immediate to the proximal causes to as

hi gh a l evel  of hierarchy as possi bl e,

extending up to the policy level wherever

feasible. It is best explained by example.

L et us say t hat  one of  the ident i f i ed

problems is abundant algal growth that

i s impeding navigation, causi ng odours

and interfering with the use of water for

i r ri gation (clogging of pumps), animal

watering and human consumption. The

most  immediat e cause i s li kely  t o be

excessi ve nutrient supply to the water

body. The cause of the excessive nutrient

supply is attributable to animal wastes or

f ert i l i zer  washoff  fr om agr i cul tu ral

activities on adjacent land and excessive

d i schar ge of p oorl y  tr eated hu man

sewage. Each of these secondary causes

wi ll then have causes at hi gher levels in

the hierarchy. The excessive discharge of

ani mal  wast es may  be due t o f ar m

management pract i ces that  have not

provi ded suf f icient  land to neutral i ze

nutr i ents i n animal  wastes. Excessive

fertilizer washoff can be due either to the

appli cat i on  of  fert i li zers beyon d the

am ou nt s needed  f or adequ at e

fertilization of crop growth or the use of

fertilizers on land i mmediately adjacent

t o the water body concerned wi thout



regard for washoff and runoff. Excessive

inputs of inadequately treated human

wastes may be due to the type of practice

carried out in the immediate area such as

i n ad equat e sewage col l ect i on  an d

t reat ment i n frast ruct ure f or a l arge

ur ban ar ea or  t h e mod e of  sewage

col l ecti on and d i scharge t h at  i s

incompatible wi th the other uses of the

water body concerned. 

In turn, each of these causes will have a

further level of more remote, but more

f und am en t al , causes. These mi ght

i n cl u de unj ust i f i abl y l ow pri ces for

f ert i l i zers (e.g., as a resul t  of f arm

subsidies) , over-promotion of intensive

agr i cult ure for ani mal husbandry and

cr ops, i nadeq uat e i mposi t i on and

regul at ion of boundary zones between

agri cultural areas and water bodies, or

insuff i ci ent  emphasi s on ad equ at e

hu man  sewage management in t he

vicinity of the water body.

The next level of cause mi ght include

unreasonable and incauti ous incentives

for agr icultural  production at the pol icy

l evel , i nadequat e pol i cies regardi n g

protection of water bodies from adjacent

activities such as agriculture, inadequate

pol icy attention to sewage management

and a predominance of sector-by-sector

regul at ion at the pol icy l evel. It mi ght

also incl ude a l ack of compl iance wi th

existing legislation and regulations.

The examinati on of t he sequence of

causes should continue until the highest

possible level is reached. Usually, within

a national context, thi s is at the federal

policy level, although some problems will

ar i se fr om causes in other , general l y

ripar ian, jur i sdicti ons. These should be

speci f ied. In deed, t here may be root

causes of a global nat ure, especiall y in

rel ati on to the symptoms of cl im ati c

c h a n g e3 .  The cau sal  ch ai n anal ysi s

should extend to such root causes if they

contr ibute to problems i denti f i ed and

pr iorit ized at the beginning of the TDA.

Most usual ly, the hi ghest  pol icy l evels

that can be addressed in regional TDAs

are national  legisl at ion and poli cies of

the riparian states concerned. However,

in cases where some of the countries are

party to larger  mul t il ateral  communi ty

agreements, such as that wi t hin t he

European Uni on, the poli cy level wil l

immediatel y extend to the multi lateral

level. 

Thi s component  i s on e of  greater

complexity and di ff i cul ty. The previ ous

component shoul d have produ ced a

hi erarch y of  cau ses of  probl ems in

dendri t ic (branching)  form. Causes at



each level  can have mul ti pl e causes at

hi gher l evel s as exp lained  in t he

d escri pt i on of Com ponent  3.

Consequently, there can be branching of

causes as one proceeds from the lower to

the higher levels. However, at the highest

l evel s, t here frequen tl y occurs some

common ali t y among the root causes,

especially those of a policy nature. 

Component 5 involves the quantification

of causes. It requires that the relative

si gni fi cance of causes at  each level  be

quantif i ed. Thus, in the example gi ven

above, if excessive algal growth is due to

the over-application of fertilizers in local

agriculture, this is the dominant cause. A

secondary cause might then be excessive

washof f of ani mal  w ast es. The

quantif ication required at Component 5

is to designate relative weightings to the

causes at each level of hierarchy for each

of the problems at the base of the causal

chain analysis. The dendritic diagram of

r oot causes therefore has t he added

feature of relati ve wei ghtings of causes

relating to a given problem at each level

of branching in the hierarchy. As stated,

this is a difficult thing to do. Frequently,

i t  may  onl y be possi ble to provi de a

semi-quantitative rating of causes based

on local  knowledge as represented by

those involved in the TDA. Nevertheless,

such semi -quantitati ve ratings are still

likely to constitute an effective approach

as l ong as they  have been deri ved

t hrough a t ransparent and i nt ernall y

consistent process.

The next component of the TDA process

i s the di scriminati on among causes of

n at i on al  or i gi n an d t hose of

transboundary or incremental  origin. In

many cases, t he sour ces of t he

f un dament al  ( root )  causes wi l l  be

immediatel y ev iden t and i t  wi ll  be a

simple matter to assign them to national,

regional or broader origins. Inevitably, in

some other  cases, there wil l be several

ori gi ns (n at i on al , m ul t i l at er al ,

i n t er nat i onal )  of t h e root  cau ses.

Parti t i oning am ong t hese ori gi ns i s

essential  for det ermining the national

and transboundary contr ibutions. Such

di scrimin ati on i s obv iousl y of di rect

rel evance to the devel opment of GEF

proj ect s f or  whi ch quan ti f i cati on of

transboundary or  i ncremental causes,

and  t herefore cost s, i s essen t ial .

However, there are concomitant benefits

to the countries concerned in addressing

env i ronment al  pr oblem s adversel y

af fect in g thei r devel opment . Cl ear l y,

causes of nati onal problems that have

or i gins wi t hi n t he same nat i onal

j ur i sdi cti on are tractable t o nat i onal

action alone. Transboundary causes have

to be dealt with in a regional context and

sometimes in a global context and in the

absence of cooperative arrangem ents,

such as those pr omot ed by t he GEF,

cannot  be ad dressed by  indi v i dual

national actions alone.



The penultimate component of the TDA

process is the identification and analysis

of options for intervention to rectify the

identif ied prior ity problems. The causal

chain provi des the basi s for  identifying

such options. Options for intervention to

remediate the original problem will exist

at al l  l evel s i n  t he causal  chain as

depicted in Fi gure 1. The hi gher in the

causal  chain that an int ervent i on  i s

made, the greater will be the probability

of eff ect i ven ess and  su st ainabi l i t y.

Never thel ess, opti ons for  interventi on

will exist at each level in the causal chain

and the effectiveness and consequences

of interventions at all levels of the causal

chain should be assessed in relati on to

each environmental probl em or  groups

of problems having simi lar  causal  chain

entries and common root causes. 

The analysis of opti ons wi ll  include a

speci f i cat i on of  t he nat ure of  t he

pot ent i al  i n t ervent i on, i t s l i kel y

effectiveness in eradicating the problem

and all  the other consequences of the

intervention, both positive and negative.

The negative aspects of interventions will

include their cost as well  as any other

adverse eff ects on societ y of a soci o-

econom i c or heri tage nat ure. As t he

potential interventions are analysed for a

var i et y of  probl ems, i t  i s li kel y t hat

c r o s s t a l k4 ( i .e., interacti on s amon g

potential interventions) will be identified

in which an intervention to deal with one

probl em has either  posit i ve or negative

effects on others. The analysis of options

can also be a lengthy and controversial

stage i n a TDA but it  i s well worth the

investment  of effort i n prepar ing the

groundwork for  the preparation of the

subsequent regional or multilateral SAP.  





Components 1 to 7 inclusi ve constitute

the essential features of a Transboundary

Di agnost i c Anal ysi s. It  shoul d  be

stressed that a par ticular TDA wi ll  not

al ways b e st r uct ur ed i n  th e same

sequence as that presented above. It  i s

only essential  that the activit ies covered

by these components are included in the

TDA  or SA P i n an appropriat e an d

coherent manner . The TDA provi des a

basis for the subsequent formulation of a

Strategic Acti on Programme (SAP) by

speci fying the pri or i ty probl ems and

i dent i fying and anal ysi ng opt i ons for

i ntervent ion. The hi erarchy of causes

i denti f i ed in t he TDA is essent ial  for

maximizing the effectiveness of potential

i nt ervent ions. These int erventi ons are

gener al l y  best  di rect ed at  t he more

f und ament al  of t h e causes. Thi s i s

especial l y t rue i f  ther e ar e common

hi gher -level causes of more t han  one

probl em. The anal ysi s of opti ons for

intervention prepares the ground both

f or  add ressi n g pr ob l ems t hat  ar e

domi nantl y of national origi n and for

deal i ng mul t i l at eral l y wi t h

transboundary causes wi thin a regi onal

context. One final point is worth making.

Throughout, there has been reference to

pr oblem s as being t h ose invol v i n g

con temporary  compromi ses t o t he

benefi ts obtai ned from a water  body. It

should be st ressed, as impl ied at  the

outset, that a TDA can also include the

eval uati on of probl ems that const itute

threats of future envi ronmental damage

or compromise.

I n some cases, a TD A can i n clud e a

st akeh older an al ysi s and t he

consi d erat i on of i n fr ast r uct ural

weaknesses. I n  ot her cases, such

anal yses are i ncl u ded  i n t h e SA P

formulation process. In the TDA for the

Yel low Sea presented here, these topics

are intended to be i ncluded in the SAP

preparat i on process and ar e onl y

referred to here to the extent that they

relat e t o the causes of environmental

pr oblems su bject ed t o causal  chain

analysis.



The geographical scope of the TDA is

that of the subject region defined for

the purposes of the proj ect br ief.  The

definition in the project br ief is as follows:

“The Yell ow Sea is the semi -encl osed

body of water  bounded by the Chinese

mai nland t o the west , t he K or ean

Peninsula to the east, and a line running

from the north bank of the mouth of the

Yangt ze River  (Chang Ji ang)  to the

south side of Jej u I sl and.  I t  covers an

ar ea of  a bout  400,000 km2 a n d

measur es about 1,000 km (l ength) by

700 km (maximum width).  The floor of

the Yellow Sea is a geologically unique,

post-glaci al ly submerged, and shallow

por ti on of the cont inental  shel f.  The

seafloor has an average depth of 44 m, a

maximum dept h of about 100 m, and

slopes gently from the Chinese continent

and mor e r ap idly f r om t he Kor ean

Pen insula t o a nor t h-sout h t rendi ng

seafloor valley with its axis close to the

Korean Peni nsul a. Thi s axis represents

the path of the meandering Yellow River

(Huang He)  when i t f lowed across the

exposed shel f dur ing l ower ed sea l evel

and emp ti ed sed iment s into t he

Okinawa Trough.  The Sea annual ly

r eceives mor e t han 1.6 bi l li on tons of

sediments, mostly from the Yellow River

(Huang He)  and Yangtze River , which

have formed l ar ge del tas. The Yel low

Sea is connected to the Bo Hai Sea in the

nor th and to the East China Sea in the

sout h, th us f or mi ng a con ti nu ou s

ci rcul at i on syst em.  M aj or  r i ver s

discharging directly into the Yellow Sea

include the Han, Yangtze, Datung, Yalu,

Guang, and Sheyang. ”

Unfor tunatel y, whi l e the penul t imate

sentence of this definition indicates that

the Bohai Sea is not part of the project

area, the definition in the first part of the

p aragraph does not  speci fy  a

nor thwestern boundary for the project

area other than the coast of the Peopl e’s

Rep ubl i c of Chi n a (PRC) . Th rough

d i scussi ons wi th t he Proj ect

M anagement Offi ce (PM O), however, i t



was establi shed that the northwestern

boundary of the proj ect area i s a line

drawn in a nor theasterly direction from

Penglai on the Shandong Peninsula to

Dal ian as correct l y  st at ed i n t he

preliminary TDA (Annex E to the project

br ief) . To t he west of thi s li ne i s the

Bohai Sea, which lies outside the project

area. A l imi t  al so n eeds to be drawn

between the nor th coast of Jeju Island

and th e Korean mai nlan d. A l l  these

boundar ies to the area covered by the

YSLME project are depicted in Figure 2.

Accordingl y, the f i r st  sentence of the

paragraph that constitutes a definition of

the subject area, should read:

“ The Yel l ow Sea is the semi -encl osed

body of water  bounded as foll ows: to

the west by the Chinese mainland south

of Penglai and a li ne fr om Pengl ai to

Da l i an ; to t he east  by t he Kor ea n

Peninsul a and Jej u I sl and and a li ne

dr awn from Jindo I sland off the south

coast  of t he Kor ean mainl and to the

nor t h coast of Jej u I sland;  and to t he

south by a line running fr om the nor th

bank of the mouth of the Yangtze River

(Chang Jiang) to the southwestern coast

of Jeju Island.”



Th e hydrograph i c propert i es and

circulation of the Yellow Sea are created

predominant ly by wi nter cooli ng and

summer heating, freshwater di scharge

from rivers and, arguabl y, the inflow of

warm sal ine waters in a branch of t he

Kuroshio5 . Wind-forcing and freshwater

runoff are also infl uenced by the cold

and dry northerly winter monsoon and

t he warm  hum i d sout herl y su mm er

monsoon.  

The major water masses of the Yel low

Sea are the Yellow Sea Cold Water , the

Yel l ow Sea W arm Current  Water and

Yangtze River mi xed water. Yell ow Sea

Col d Wat er  i s formed  during wint er

cooling and occupies the l ower l ayer of

t he basi n. Thi s wat er mass survi ves

throughout the summer. The Yellow Sea

Warm Current Water is relati vel y saline

and  fl ow s nor t hw estw ar d bet ween

Sokotra Rock and Jeju I sland, into Jeju

Strai t and the eastern Yell ow Sea. The

predominant direction of outfl ow from

t he Yangtze i s to t he sout h consi stent

wi th geost rophy but, in  the summer ,

Yan gt ze Ri ver mi xed wat er  ext en ds

nor theastward toward Jeju Island and

l owers the sal inity of the waters to the

west of Jeju Island. Current speeds in the

eastern part of the Yellow Sea are usually

less than 0.2 knots except for areas near

t o Huksando and Jej u I slands where

stronger currents are observed.

In summer, the circulation of the Yellow

Sea compr i ses sout h ward f l owing

Ch inese coast al  wat er , nort hward

f l owi n g Yel l ow Sea W arm Current

i nfluenced by the Kuroshio to the east,

and the northeastward m ovement of

water from the East  Chi na Sea wi th a

central cyclonic gyre6 (See Figure 3 after

Su, 1998). In winter, the central cyclonic

gyre i s not  as pronounced but , apar t

from the southward coastal f low along

t he K orean Peninsul a, t h e over al l

circulati on of the Yell ow Sea remains

essent iall y cycloni c. Thi s circulat ion

pattern is reflected in the water velocities

across a zonal transect at 36oN shown in

Figure 4 (after Qiao, 2006).





Th e f l oor  of  t h e Yel l ow Sea i s a

geol ogi cal l y u ni qu e, post -gl aci al l y

submerged and shal low portion of t he

continental shel f. The sediments of the

Y el l ow  Sea are most l y t er ri genous,

carr ied by r i vers an d wi nds from the

surrounding lands. The annual input of

f ine-grained detri tus to the Bohai  Sea

was, unti l  r ecen tl y, approx im at el y 1

billion tonnes per year. Over 90% of this

sedi m en t l oad has been del i vered

histori call y by the Yellow River  but this

h as al ready  b een reduced an d i s

predi cted to fall  to about 300 mi ll i on

tonnes by 2019 as a result of engineering

works on the Yellow River. Excluding the

Changjiang (Yangt ze River ), about  50

m i l l i on tonnes of sedi m en t  are

d i scharged by r i vers di rect l y t o t he

Yel l ow Sea proper, i ncluding a

consi derable amount of coarse-grained

material from rivers draining the Korean

Peni nsula. However , t hese inputs are

probably dwar fed by the por tion of the

ca. 500 mi l l i on  t onn es p er  year of

all uvi al  sediment t hat is discharged by

the Changj iang that enters the Yel low

Sea. Terrigenous sediment is distributed

by t i dal  currents, longshore currents,

waves and the Yellow Sea Warm Current.

F ine sed iment i s deposi t ed where

current and wave actions are lowest. As a

resul t, f ine-grai ned sur ficial sediments

are found in t he cent ral  region of the

Yellow Sea, on the Chinese coast and on

t he southwest  and southern coasts of

Korea. Sandy sedimentary facies exist in

the eastern central portion of the Yellow

Sea and central and northern coastal

areas of the Korean Peninsula as shown

in Figure 5 taken from the Chinese PDF-

B national report (YSLME 1999).





The disci pl inary scope of t he TDA i s

defined by the project br ief in terms of

t he obj ecti ves and com ponent s of the

Y SL M E pr oj ect . The sci ent i f i c and

technical scope of the project is reflected

by the responsi bil it i es of the Regional

Working Groups establi shed in relation

to each of the techni cal components of

t he proj ect . These cover the topi cs of

pollut i on, biodi versi t y, f i sheri es and

ecosystem dynami cs. Coll ectively, these

grou ps cover al l  th e pr oject  and

obj ectives summarized in Table 1 of the

Proj ect  Docum ent . Thi s t abl e i s

reproduced below in a slightly amended

form.

A.  Stock Assessment

B.  Carrying Capacity in Fisheries and Mariculture

C.  Mariculture Production

D.  Disease in Mariculture

E.  Regional Fisheries Agreements and National Laws

F.  Fisheries Management Plan

A.  Habitat Conservation

B.  Vulnerable Species

C.  Genetic Diversity

D.  Introduced Species

E.  Biodiversity Regulations

F.  Regional Biodiversity Assessment & Regional Biodiversity 

Action Plan

A.  Stressors to Ecosystem

B.  Carrying Capacity of Ecosystem

C.  Contaminant Inputs

D.  Contaminant Levels

E.  Harmful Algal Blooms and Emerging Disease

F.  Hot Spot Analysis

G.  Emergency Planning and Preparedness

H.  Legal and Regulatory

I.    Fate and Transport Analysis to Facilitate SAP Analysis

I    Develop Regional

Strategies for

Sustainable

Management of

Fisheries and

Mariculture

II   Propose and

Implement Effective

Regional Initiatives

for Biodiversity

Protection

III  Propose and

Implement Actions

to Reduce Stress to

the Ecosystem,

Improve Water

Quality and Protect

Human Health



The disciplinary scope of the TDA can be

further defined i n terms of the primary

envi ronment al  management  i ssues

addr essed i n t he proj ect  f or whi ch

ap propri at e int ervent i ons are to be

i ncluded i n  the SAP. These primary

issues are:

1. Sust ai nable M anagemen t  of

Fisheries and Mariculture;

2. Biodiversity Protection;

3. Reduct i ons i n Stress on t he

Ecosystem, I mprovement of Water

Qual i t y  and t he Prot ect i on of

Human Health; and

4. I nsti tuti on al  Devel opment  and

Capacity-Building.

The YSLME project planned to complete

“regional syntheses” to outline the status

and ci rcumstances pertaini ng to f our

topi cs: (i)  sustainable management of

f i sheri es and m ar i cul t u re;  ( i i )

biodiversity protection; (iii) stress on the

ecosyst em, w at er qu al i ty  and t he

prot ect ion of  human healt h; and (i v)

institut i onal development and capaci ty-

buildi ng. The planned content of these

syntheses is shown in Box 1.

The organization of project activities has,

how ever , been  broken dow n i n t o a

sli ghtly revi sed set of components each

of which has been assigned to a Regional

Worki ng Group (RW G). The pr im ary

variance from the planned st ructure i s

the split t i ng of the third topic i n Box 1

into two sub-activities dealing separately

wi th poll uti on and the ecosystem. Thi s

yi elds f i ve t opi cs, each of  whi ch i s

assigned to a proj ect  regional  worki ng

group (RWG) as follows:

1. Sust ai n abl e M an agem en t  of

Fisheries and Mariculture –RWG on

Fisheries (RWG-F);

2. Biodi versi ty Protect ion –RWG on

Biodiversity (RWG-B);

3. Ecosyst em – Ecosyst em  RWG

(RWG-E);

4. Pol l ut i on  – RW G on  Pol l u t i on

(RWG-P); and

5. I nst i t ut i on al  Devel opment  an d

Capaci ty-Bui ldi ng – In vest ment

RWG (RWG-I). 

The Regi onal  Scienti f ic and Techni cal

Panel  (RSTP) i s responsi ble for  cross-

disciplinary issues.



By  Sept ember 20 06, draft  regi on al

assessments of the circumstances in the

regi ons pert aini ng to each of the four

technical components of the project had

been completed in the form of “regional

syntheses”. This TDA i s concretely bui lt

u pon t hese r egi onal  synt heses t hat

provide both the foundation and the bulk

of the informati on required to complete

the pr incipal elements of the diagnosti c

analysi s. Table 2 summar i zes rel evant

subj ect areas and also shows whi ch of

the RWGs have an interest in the subject

and whi ch  sp eci f i c RW G has been

d esi gnated as havi n g t he l ead

responsibility.

This synthesis covers the following topics: stock assessment, carrying capaci ty in

f i sheries and mar i cul ture, mar icultural  producti on, di seases in mar i cul ture,

regional fisheries agreements, national laws and fisheries management.

This synthesis addresses the foll owing topics: habitat conservation, vul nerable

species, genetic diversity, introduced species, biodiversity regulations and regional

biodiversity assessment. The regi onal  synthesi s (Wetl ands Internati onal  2006)

provides assessments of habi tats and their status, the status of protected and

vulnerable species, habitats of global significance, biodiversity conservation issues

and biodiversity conservation actions in the region.

This synthesis addresses the following topics: stressors of the ecosystem, carrying

capacity of the ecosystem, contaminant inputs, contaminant levels, contaminant

fate and transport, harmful algal blooms and emerging disease, hot-spot analysis,

emergency planning and preparedness and related legal and regulatory issues.

Thi s synthesi s covers the following topics: st akehol der  i nvol vement, regional

coordinati on, national institutions, financial i nstruments, data and information

management and public awareness and participation.



Decline in commercially important 
fishery species

x x X

Mariculture x x X

Introduced species incl. mariculture 
and ballast water X x x

Species loss X x x

Changes in biodiversity X x x

Benthic habitat modification incl. 
beach erosion X x x x

Coastal habitat change and destruction X x x

Ecosystem structure & productivity x X x

Water quality (rivers, lakes and sea) x x x X

Eutrophication x x x X

Risks to human health X

The regional working groups are charged

with the i dentifi cation of environmental

problems, the character ization of these

problems, including the estimation of the

scale of adverse effects, and the conduct

of  causal  chai n anal yses f or  each

problem in t hei r respect ive areas of

responsibility as depicted in Table 2. 

Each of the Regi onal Working Groups

has i d enti f i ed a vari et y  of  speci f i c

envi ronment al probl ems wi thi n thei r

areas of  responsi bi li t y and these are

identi f ied and charact er i sed i n RWG

meeti ng and synthesi s repor ts. These

pr oblem s are summar i zed i n  t he

following sub-sections under the heading

of the responsible RWG.

The fol lowing topics or  problems have

been i dentif ied as the responsibi li ty of

t he Regi on al  W ork i ng Grou p on

Pollution:

Eutrophi cation, includi ng the following

sub-topics:

• Nitrogen enrichment;

• Phosphorus enrichment;

• Silicate depletion;

• Changed Si:N:P ratios;

• Oxygen depletion; and



• Phytoplankton blooms including red
tides.

Con taminat i on and i t s ef fect s ( i .e.,

pollution), i ncluding the foll owing sub-

topics:

• Faecal contamination;

• Heavy metal contamination;

• POPs contamination;

• PAH contamination; and

• Marine litter.

Increased risks to human health

(a) through seafood cont am inati on;
and

(b) through exposures to ontaminated
water.

The foll owing topi cs or  problems have

been identi fi ed as the responsibil ity of

t h e Regi onal  W ork i n g Gr oup on

Ecosystem:

• Changes in ecosystem productivity
at primary and secon dary  level s
only; and

• Preservation of cold water habitat in
the central Yellow Sea.

The foll owing topi cs or  problems have

been identi fi ed as the responsibil ity of

t h e Regi onal  W ork i n g Gr oup on

Fisheries:

Over-expl oi t at i on  of  target wi l df i sh

species;

Unsustainable mariculture;

Ri sks t o human  heal t h t hrough t he

consum pt i on of mari cu l t ur e and

aquaculture7 products; and

En vi ronm ent al  cont aminati on f rom

mariculture and aquacul ture, i ncluding

the following sub-topics:

• Acidification of marine sediments;

• Nutrient releases;

• Pharmaceuti cal  residue releases;
and

• Bacteriol ogical  cont ami nat i on of
marine sediments.

The foll owing topi cs or  problems have

been identif i ed as the responsibil ity of

t he Regi onal  Work i n g Gr oup on

Biodiversity:

• Reduct i ons in benthic habi t at i n
t erms of ar ea, qu al i t y an d/or
structure;

• Ch an ges i n bent hi c habi t at
structure;

• Loss of coastal wetl ands and bird
habitat

• Coverage of protected areas in the
land coastal zone;

• Coverage of protected marine areas;

• Loss of biodiversity; and



• Effects on biodiversity caused by the
introduction of xenobiotic species.

There i s one other Regi onal  Worki ng

Group under the YSLME project. This is

the Investment Regional Working Group

that is responsible for examining ways of

obtaining i nvestments for  remediati on

act i v i t i es i n  th e Yel l ow Sea area in

preparati on for  the development of the

YSLM E St rategi c Act ion Programme.

There ar e two preparat i ve act i vi t i es

being conducted by this working group

that deserve mention here as they bear

upon the quantif ication of benefi ts and

detriment ( i.e., adverse effects)  and on

the framework  for  governance i n the

Yellow Sea.  

F i rst , t h e work  on val uat i on of

environmental goods and services is in

i t s earl y st ages an d wi l l  not  be

suff icientl y advanced to be used for the

purposes of including i n the TDA the

cost s of  adverse ef f ect s on t he

envi ronment  associ ated wi t h

contemporary probl ems in the Yell ow

Sea. Nevertheless this work should stand

the proj ect in good stead regarding the

est imat i on of  costs and benefi t s of

potential  interventions for inclusi on in

the SAP. 

Second, t he I nvestm en t  RW G has

under taken st udi es of the governance

regimes i n the two countri es currentl y

invol ved i n t he project (Peopl e' s

Republic of China (PRC) and Republic of

Korea (ROK)) . Thi s work i s at a more

advanced st age of  devel opment .

Although the combined assessment of

the governance regime in the area has

not yet been completed, the two national

report s (YSL ME 20 06 a, b)  provi de

suf fi cient  background to be used for

examining the context within which root

causes i denti fi ed through causal chai n

anal yses need t o be eval uat ed.

Accordingl y, t hese repor t s wi l l  be

perti nent  to, and wi l l be used for , the

analysis of options for intervention later

in this TDA.



The following sub-sections 5.1 to 5.4

itemise the environmental problems

i n each of t he scien t i f i c p roj ect

components. In large part, the following

summaries l eading to the identif ication

of environmental problems in the Yellow

Sea are taken from the four  syntheses

document s prepared by t he Regi onal

W or ki ng Groups on Pol l ut i on ,

Ecosystem, Biodi versi ty and Fi sheries

(YSL M E 2 006c, d , e, f) . There i s

inevitably considerable crosstalk among

t he nat ur al  sci ence el ements of t he

project (i .e., commonali t ies among t he

i ssues considered by t he indi v i dual

Regi onal  W ork i ng Group s) .

Nevertheless, for consistency and clarity

of  pr esen tat i on, the d i sci pl i nary

breakdown developed under the project

h as l ar gel y been p reserved i n  t he

fol lowi ng summary of the status of the

Y el l ow Sea and the i dent i f i cati on of

environmental problems.

The Regi onal  W ork i ng Grou p on

Pollution first established the nature and

pri or i t i es among t he envi r onmen tal

concerns within i ts sphere of reference.

These i ssues, t hei r  nature and t hei r

relative priorities are shown in Table 3.

Thi s set of envi ronmental  problems i s

subjected to causal chain analysis in the

next  secti on  of t hi s repor t  under the

h eadi n g “ pol l u ti on i ssues” . It  i s

necessary, however, to define the nature

and adverse effects and/or threats posed

by the percei ved probl ems l i st ed i n

Table 3. 



Eutrophicati on const it utes enhan ced

primary  and/or secondary biol ogical

producti on and results primaril y from

the increased availabil it y of di ssolved

inorganic nitrogen and phosphorus. This

can arise as a result of increased delivery

of nutrients in river flows or by the direct

di scharge of nutr ient rich wastewater  at

the coast.

The ad verse ef fect s associat ed wi t h

eu tr oph i cat i on  are excessi ve al gal

blooms that decrease water transparency

and give ri se to hi gh concentrati ons of

organic matter in sur face waters often

referred to as “red tides”. While it might

appear  th at  i ncr eased primary

producti on would be benefi ci al t o the

Yell ow Sea system, it  results in reduced

diversity among al gal  and zooplank ton

Category of Environmental 
Problems 1

Nitrogen (N) enrichment Immediate Cause 1/1

Phosphorus (P) enrichment Immediate Cause Low

Silicate (Si) depletion Immediate Cause 1/2

Changed Si:N:P ratios Immediate Cause 1/2

Oxygen depletion Consequence N/A

Phytoplankton blooms 
Consequence N/Aincluding red tides

Category of Environmental 
2Problems

Faecal contamination Environmental Problem 2/1

Heavy metal contamination Environmental Problem 2/5

POPs9 contamination Environmental Problem 2/4

PAH10 contamination Environmental Problem 2/2

Marine litter Environmental Problem 2/3

Category of Environmental 
3

Problems

- through seafood contamination Environmental Problem 3/2

- through exposures to 
Environmental Problem 3/1contaminated water



species and some of the dominant algae

may be h armful  to hi gher  organi sms

such as f ish. Thi s i s often compounded

by substantial reducti ons in di ssol ved

si l i cat e t hat  i s essent i al  f or t he

production of silicious organisms such as

di at oms. As di ssol ved si l i cat e

concentrations decrease there wi ll be a

t endency for  primary organi sm s not

dependent upon this nutr ient, such as

dinofl agellates, to predominate. Among

the dinoflagellates, some organisms have

either toxic or  other properties, such as

foaming, that can give rise to harmful

effects on hi gher organisms, i ncluding

humans, and cause foaming on beaches

respectively. Irrespective of the nature of

the organi sms involved in algal blooms,

u nl ess the excess organ i c matt er i s

utilized in the euphotic zone (the surface

layer bounded by the limit to which solar

energy, or light, penetrates), the organic

matter can descend below the euphoti c

zone before decayi ng. Thi s, in t urn,

places an increased demand for  oxygen

t o sustain the decay  of  t he organi c

material thereby reducing the l evel s of

di ssol ved oxygen avai labl e to sustai n

living aerobic organisms in deeper waters.

Temporal trends in dissolved ni trogen,

phosphate and silicate in the Yellow Sea

are depicted in Figure 6 as reproduced in

YSL ME (2006c). Thi s f i gure shows a

trend of increasing di ssolved inorgani c

n i t rogen  (DI N)  and  correspon ding

d ecl ines i n  t he con cen tr at i on s of

phosphate and silicate in the Yellow Sea

resulting in an increasing N/P ratio and

reduced silicate that would be consonant

with condit ions under  whi ch blooms of

di noflagel l ates would be expected t o

become more frequent. 

(As reproduced in YSLME 2006c)



The topic contaminants and their effects

covers cont am i nat i on of th e mari ne

envi ron ment  by  subst an ces of

anthropogenic (human and indust ri al)

ori gi n t h at  en t er t he mar ine

en vi ronment  l argel y t hrough t he

di sposal  of househol d and industr i al

wast es t o r i vers an d t he sea. Som e

con taminant s, esp eci al l y  t he mor e

vol at i l e subst ances su ch as some

hydrocarbons, can also enter by way of

atmospheri c transport and wet and dry

deposi t i on. Th e presence of

contaminants in the marine environment

per se does not necessaril y give ri se to

adverse effects. Such contaminants have

been present throughout the human era

and it i s onl y when they are present at

suff ici ently high concentrati ons in the

mari ne envi ronment that they give r ise

to adverse effects. Nitrogen i s one such

contaminant that was di scussed in the

pr ev i ous sect i on. At  normal

concent rat i ons, th i s subst ance i s

essential  for l i fe; it  is onl y when i t i s

present at excessi ve concentrations that

ad verse ef fect s ensue su ch as th ose

described above. Such a situation applies

to most biologically essential  element s

and com poun ds. For  non-essen ti al

el ement s and compounds, th ere wi l l

generally be a threshold for the onset of

adverse effect s unl ess the chemi cal  i s

assum ed t o have stochasti c effects i n

whi ch th e probabi li t y of an  effect  i s

proporti onal t o exposure or dose. For

chemical s not gi ving rise to stochastic

eff ect s, the changes in t he nat ure of

bi ol ogi cal  eff ect s as a f unct i on of

exposure (or dose) are shown by a dose-

response curve that takes the general

form shown in Box 2.

The l i st of envi ronmental  problems i n

this category i dentif i ed by the RWG-P

com pr i se f aecal  sub st ances, heavy

met als, persi stent organi c pol l utants

(i .e., POPs as defi ned  under t he

Stockholm Convention (UNEP, 2001)),

pol ycycl i c arom ati c h ydr ocar bons

(PAHs) an d marine l i t t er . Faecal

pat hogens are con tai n ed i n  hu man

wast es that  ent er  t h e mari n e

environment primaril y through sewage

di scharges. M orbidi ty in humans can

arise when exposures to faecal pathogens

occur, either through direct contact with

contami nated water or  the consumption

of contaminated seafood. Such morbidity

incl udes st omach ai lment s commonl y

experienced by tourists. However, it can

also include much more serious ailments

such as typhoid and dysentery that can

be fatal. Thus, t he pr esence of such

substances in coastal waters constitutes

a hazard to human health that can result

in reduced tourism opportunit i es and

income as wel l  as redu ced value of

seafood. 



I n thi s di agram,

no effect is evident

when the quantity

of dose is between

zero and t he

'threshold'. This is

becau se some

bi ochemi cal  or

p h y s i o l o g i c a l

d ef ence system

wi th i n  t he b ody

hel ps prevent any

adverse ef fect

from occurring. In fact, many organisms show a benefit from exposure to some

chemi cals at very low doses. Thi s resul t may come from a 'challenge' to the

organism from the chemi cal to which i t  responds posi t i vely, or may resul t

because the chemical may be important for  its li fe's functi ons (endogenous

chemical). At the "threshold" line in the above diagram, the defence system is

fully utilised or saturated and may be starting to become overwhelmed, leading

to the beginning of adverse health effects.

Con t ami n at i on  of  th e marine

environment with some heavy metals is

of  concern  primari l y b ecause of

i ncr eased ri sks t o hu man heal t h .

However, there are relatively few metals

f or  w hi ch  t he p ri m ary  pathway of

exposure i s l i kel y to be t hrough  t he

mar i ne envi ronment. There have been

exceptions to this generality in the past,

most  not abl y t he ap pearance of

Minimata di sease i n Japan in the 1960s

t hat  was caused by mer cur y (Hg)

cont ami n at i on  associ at ed  wi th  an

industrial discharge. However, currently,

the metals of most concern are lead (Pb),

copper (Cu) and mercury (Hg) primarily

d eri ved  f rom aggr egat e i n dust r ial

activities. The primary human exposures

to lead have hi stori call y been deri ved

from leaded fuel combusti on and lead-

based paints. Bl ood lead level s are

usual l y assessed  f or human heal t h

p rot ect i on  pur poses, esp eci al l y  i n

chi ldren and pregnant women, and i n

most jurisdictions controls on lead, such

as the transit ion to lead-free paints and



l ead- free gasol ine, have r esul ted in

r educed exposur es. Wh i le mercury

contami nation continues to be an i ssue

of  p ubl i c heal t h concern , i t  i s onl y

occasi onal l y one that  is connected to

marine pathways of exposure. In these

cases, primary concern is related to the

consumpti on of l ong-li ved fi sh such as

swordfi sh that have hi gh fat ty t issue

concentrations of mercury in methylated

f orm. Concerns over copper

contaminati on differ from those of lead

and mercury. Copper  i s an essent i al

el ement  but  can, i n  som e ar eas, of f

Tai wan  f or  example, be found i n

markedl y elevat ed concentrat i on s i n

seafoods du e to met al  mining and

refining activit ies. In general, however,

concerns about copper relate primari ly

to the potenti al for adverse effects on

biological productivity. 

Con taminat i on of  t he mari n e

envi ronment wi th the 12 classes of so-

cal l ed “Persistent  Organi c Pol l ut ant s”

(POPs)  (see Box  3)  covered by t he

St ockholm Convent i on does not

generall y entai l severe local  damage or

threat. The concerns regarding POPs are

global exposures to these substances that

involve increased health risks to humans

and/ or an imal s. Never t h el ess, t he

incorp orati on of t hese persi st en t

l i p o p h y l l i c1 1 substances in seafoods is a

m att er  of  concer n. Accord i ngl y, t he

di ssemi n at i on of  POPs needs t o be

mi nimi zed or el iminated and human

exposures to these substances through

seafood consumpt i on  n eed t o be

monitored to ensure adequate l evel s of

publ ic health protection. In large par t,

measures to reduce the release of POPs

to the envi ronment wil l be covered by

the National  Action Pl ans prepared by

Contracti ng Par t ies t o the Stockholm

Convention that i nclude the PRC and

ROK (and, incidentally, the DPRK).



Contami nation by pol ycycl ic aromati c

hydrocarbons (PAHs), by comparison, is

likely to be a more localized issue. PAHs

are der i ved primaril y from pet roleum

ref i n ery  operati ons, bu rning and

i ncinerati on of solid wastes and from

met all urgi cal  refining act ivi t i es. Thi s

class of  compou nds i s of concern

p rimari l y f rom t he perspect i ves of

human and animal heal th because t he

substances can be mutageni c (causing

hereditary mutations) and carci nogeni c

(causing cancer).

The final environmental issue in the list

identified by the RWG-P is marine litter.

Thi s i s an other  gl obal  problem  on

account of t he di versi ty of sources of

floating, stranded and submerged debris

in t he gl obal  ocean . M ar ine l i t t er

i n t erferes wi t h am en i t i es, such as

beaches; many countr ies have to spend

large amounts of effort and expendi ture

on cl eani ng t o render  beaches f i t  for

recreati onal  act ivi t i es (See Fi gure 7) .

Both f l oati ng and submerged li t ter  can

cause damage to f ishi ng gear and boats

Aldrin

Chlordane

Dieldrin

Endrin

Heptachlor

Hexachlorobenzene (HCB)

Mirex

Toxaphene

Polychlorinated Biphenyls (PCBs)

1,1,1-Trichloro-2,2-bis(4-Chlorophenyl)ethane (DDT)

Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF)

Hexachlorobenzene (HCB)

Polychlorinated Biphenyls (PCBs)



through the foul ing of equi pment and

propellers. In rare cases, even structural

damage t o sm al l  and m edi um si zed

coast al  and recreat i onal  vessel s can

occur. 

Unfort unatel y, th ere i s no concret e

i nformat i on regarding such for ms of

damage and costs in the Yell ow Sea on

which to confirm the priority assignment

by the RWG-P.



Thi s set of envi ronmental  problems i s

subjected to causal chain analysis in the

next mai n section of this report under

the heading “ecosystem problems”.  The

foll owing text provides a description of

the nature and adverse effect s and/or

threats posed by the perceived problems

listed in Table 4.

Under the headi ng “change in bi omass

or  abundance”  t he RWG-E has f i rst

listed “Increase in zooplankton > 330m

zoopl ankton in the Korean area of the

Yel l ow Sea”  an d “Decr ease i n

zooplankton > 505 m and phytoplankton

> 77 m in the Chinese area of the Yellow

S e a” .  The concern here i s that these

c h anges, al t hough incoh erent , are

evi dence of changes i n the composi t ion

of both phytoplankton and zooplankton

comm uni ties in t he Yel l ow Sea. The

con sequences of such chan ges i n

communi ty composi t ion are changes in

t he f ood web and threat s to the food

suppli es for  l iving mari ne resources at

higher trophi c l evel s. The decreases in

phytoplank ton > 77 m i n the Chi nese

area of the Yel low Sea could also resul t

in a reduced capacity for carbon fixation

i n the regi on and a change in carbon

fluxes over a large area. Similar ly, such

reductions coul d also result in reduced

producti on of dimethyl sulphide t hat

p l ays a si gn i f i can t role i n  cl oud

formati on, thus having an influence on

bot h  r egi onal  and  gl obal  cl i m at i c

conditions. Under the same category the

RWG-E has also defined a “Shift in peak

i n  seasonal  pat t er n of zoop lankton

bi omass abundance in the Kor ean area

of the Yel low Sea”. This reflects similar

evidence of zooplankt onic communi ty

Change in biomass or abundance Environmental Problem 3

Change in species composition Environmental Problem 2

Increased frequency of 
Environmental Problem 1

harmful algal blooms (HABs)

Loss of benthic habitat 
Environmental Problem

Referred to

in coastal areas RWG-B

A t  i ts t hi r d meet i n g, t he Regi onal

W orki ng Group on th e Ecosyst em

Component undertook  an exerci se t o

identify environmental  problems within

its area of responsibility. These problems

are itemized in Table 4.





The following text provides a description

of the nature and adverse effects and/or

threats posed by the perceived problems

listed in Table 5.

A context for a discussion of fisheries in

t he Yel l ow Sea i s p rov i ded by  t he

i ncreasing scal e of  capture f i sheries

landi ngs i n  Chi na and Kor ea as a

proportion of the global total as shown in

Figure 9.

The Regi onal  W ork ing Group  on

Fisheries (RWG-F) has the responsibility

of addressing both capture fi sheries,

mari cul ture ( i .e., sea farming of

organisms) and inland aquacul ture (i.e.,

freshwater farming of organisms).  Based

on the regi onal  synt hesi s for  f i sheri es

(YSLME 2006e) , the problems li sted i n

Table 5 have been identified. 

Environmental problem 1

and threat

Unsustainable maricultural practices Environmental problem and threat 2

Decline in landings of many traditional

commer ciall y-i mportan t  species an d

in cr eased landing of low value species

(including changes in dominant species) 



The first problem listed in Table 5 is “the

decl ine i n landings of many tradi ti onal

commercial l y-im por t ant  speci es and

increased landings of low value species”.

This trend is believed to relate directly to

concerns about  over f i sh i ng and t he

effects of overexploitati on of f ish stocks

in t he Y el l ow Sea. There have been

concerns about the overexpl oit ati on of

wi l dfi sh st ocks i n the Yell ow Sea f or

several  years. The issue has been raised

in several  assessm ents i ncluding the

preliminary TDA conducted in the PDF-

B stage of the Y SLM E proj ect and the

Global I nternational Waters Assessment

of the Yell ow Sea (GI W A 2005). The

i nit ial framework for the analysi s of the

st at us of t he Y el l ow  Sea fi sh er y i s

provided by the regional catch statisti cs

for China and Korea shown in Tables 6

and 7 respectively (YSLME 2006e)13 .






