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Executive summary

The ocean i s vital t o al | 1 fe onafgkdrt h,

supporting services. I f human activities ar e

alter ecosystem structure and function, they

and reduction or | oss of cratiahseaadystemort
I

the agricultural and industri a requisr ement
popul ation are seriously degrading parts of

The |l ack of sewage @aspevaisdlelmatfeor trleat mem
some areas) and the release of pollutants f|
are major threats to the ocean, particularl\
of mar i ney.Iielo diavkerasistuf f ers from the sewage
industrial waste which we <coll ecBieyehy alhlo
obvious direct Ilink to marine water quality,
hasliaect connection to huge economic costs
human health and safety. Marine pollution al
in biological di versity, and t heaey |boes sdiofff ieccu
account for in monetary terms but is signifi

Oof t en, whil e production and -beamiesds i otnh et omas
nvironment 1is in fact thekrown reuwtirpdpmitc atlir
om terrestrial nutrient Il nput, the gl obal
i me example of such interactions. The us.
eation of wast e, di scharges and EBomwesgseDpDhns:s
continued growth in industrial production m
emi ssions wi || i ncrease the inputs of heavy
ocean. The only way to avobiednehi prodsocltionsr
f reducing discharges and emissions t
[ ul

c arly the case in areas of rapid i

e 40 years following the Ghi nChsienae choar
a coast al ri bbon of high economic dev
and urbani zati on. Coast al and mar i
I d-bhamsgeée pold| dtainaln preeastab wbhbhe
nt . The ability to sustain devel op
n
[

< O3S —~ 5

ts dischar ¢eacks eidntod itghemsseanar & hfers
i on being | eachadei ntea tdhe emat iyneda
ter, sediment and biological gual it
eatednomy Chrawt h rat e, devel opment
environmdretsalanpr omeecacsturoens .poflhhe nutr
rapidly during the end of the 1980
owth in real GDP. Il n recent 7 year
teadily decreasing trend has
on has i mproved over the | as
d emerging issues hdaecexaustk
amdcoacstr opéerastibe sam€honder
in samples from the North Atl ant.i
atively high abundances ofwemecregloasteidc si
uaries and fishing harbors. Emerging cont
e been ubifg uciotaosuts, iens pChciinaal | y i n the Boha
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l'ink to marine water mtualdity¢chdrmhege dvoil utme toh
connection to huge economic costs tied to

health and safety. Marine pollution also ca
bi ol ogi cal di v ercsoistyys,t eam ds etrlva cleess eaft he of w
account for in monetary terms but is signifi
Sever al chall enges ar e facing gl obal oce
sectosBectosspolicies, coopnesr atiinoamd egudt go seeil
incentives to enable and encourage resource
insufficient public and private ffirnaamecwonrgk.s |
for ocean governanctedexiantd Insopsetcliyg i € ¢ @atgare na
integrated ocean governance, some concepts g
Source to Sea Approach, are emerging and ap|
t he gl obal l evel | ubi e@margeth masi met pi ent s, W
antibiotics. Marine polluthigm @&amdtO@eeamgegada
regi onal andAlntahto uognha |l awsv eadnsd policies have

ten yearrse, stthdrle some existing gaps which pr
obligations in the international conventions
The gaps exi st I n Lalw&ks edn viinetwe grlad kb nefodls § w
resources and ecosystem, l ack of d esteacitloerd i
i mpl ementation mechani sm.

Recentl vy, China has made full use of the s
40 vyears of economi cf oréfBortno, parnodnos eepecop o
construction. Poll ution contr olgovseronmoes htth e t
wi n. At present, the China's environment al

tremendous oppoimptrwmioty ftdre Clhimmant avel fare o
path of har mony bet ween peopl e and t he ocC

devel opment of t he -boacseeadn sp,r oesnphearnictiyn g hced epa m g
security, promatoinntg iibrurtd wagt itoon caodd aborati ve
case for marine pollution governance. China'
exploration and practice of the sustainabl e
ot hemt rcioass to deal with similar economic, en
I/JbEst abl i shing a holisei comedhamat $s@mnoi nl aowd n

prevention and control
Significantly -eseerhamecel bbecdlandnvinri olgnme nt
accordance with -sehae aarndii mpdtei oonf alnadn dt he un|

construction of a fully covered and refine
network, strengthee goinddedi agnd i med mbeav ¢loo p
the primary rivers and outlets discharging
sea. Establish a baseline survey/ census syst
Enhance management -based ppeVveénut a g rminaurlotru r & h
phar maceut iFaohlI esensbpbderation should be given
producti on capacity and t o pr e ¥mrewitrinmgmean é |
protection facilities, sucherasantdh oseefoudsl@r bhe
deveddAp vari ety of abkbebbBbtdbdepmedstoedg oster ari
entities for the control of -pdilntt ypewr ods agm
handling of rural Gwaeshewatoeu c & ndnsrheobinlesde n  a

pur $ded pr omotfeul mha kuisneg o f agriga weletnurfailn ama et es
encouraged to sSuppostltR@edpihlaotml efs treat me



breedomgr ehensione oditilliiveattiock maght pbel gr vwdao
achienmetdhd@hmpnagement of arsteidb afcotre rh vtarha nd r aurgc
shoul dt rbeergP heper ps loceleéd rienst t acdkewsdtaldec bu s e
chemicals suich ascamdamce®twicsh the | aw
Further i mprove China's mari ne Cenvniar osn nmeanrtie
environment al gual ity target system is mainl
expressed -Oryi ttenrei aunrdaetce i ohamaeobnenguor cl ea
criteria of grade 1, 1) . Suggest to furthert
gual ity target system, in addition to the
di stributiomfchmarramteerdsdsyxstems need to be
marine ecol ogical protection target, such a
structure and function, etc., |l ay the foun
proteckbonewgtrhen the connection of sorting,
gual ity standards between surface water and
phosphorus, tot al nitrogen, and emedgrdg pc
revision. Take a holistic approach for emiss
in the river basins and offshore areas.
Construct an integrated governance mechani s
Chief sybmeamscordance with the holistic appr
forest s, farmlands, | akes, and grassl ands,
management of rivers discharging i-atbi smrea,

mechani sm between the River Chief System and
mechanism and emergency response mechani sm,

prevention and control in a holistic approac
I Sttndregtyltk | e management for plastics, and
marine debris pollution prevention and contr
Strengthen the source . cd@&mtprlolreoft hpl avatsit es
har ml ess management patotnedrin iioms| i aeadwietf hean
entry i nto mari ne environment of mi cropl as
manufacturing production and individual con
natur al di sastersthaencbhst mbnaggmens. o6t péac

file and super viiesi mtfpleadt gpai opragdu athsd ci r cul
commoodEntogour age extended producer responsi bi
Promote EPRtmechsapnigsmsproducer s, i mporters
resfofuircieent product val ue-odhadienst rferad metnh e
nancing waste collection and treatment. F
taining Ppealsi coduce ot echnol ogies i n washi
bres 4 oathswashboth domestic and commerci al
u

pport i ntegrated sustlampnradbviee awnads t cee vneal noapgi
wastegul atory framewor ks, including | egal f
enf orcement and governancendSuppoastcaptaci ¢
for i mproved wast e management syst ems i n

i nsttaeamenand promot e access t o regul ar was
investments in waste management infrastructu
the sea. Establish sufficient wastheoreeepttio
all ow ships to dispose of their waste in an

Formul ate a national action plan for mari ne



Promote the establishment of sound national

Construct an integrated coordination mechan
across sector s, regions and river basins. Er
and application of innovati ves apmpd omaxht d otrr e
and urge the manufacturing and use of degrad
Strengthen researches on sources, transport
marine ecol ogi cal etntve rooimemt i, f iacn du n dngprr vtvaen
Cal I on all relevant stakeholders to engage
and the public to reduce pulpasadtci vwatsitees , g esni

reduce the winsaeagdelpnstsesconsumpltivea §i ¢ées
the aim to prevent and significantly reduce

[ I Devel op a mar ket system which all ows ¢
marine envirommentaald gawéroma cal conservatior
Accel erate I ndustri al l nnovative and gree
coast al Rmremsct e industrial upgrading toward
service industries. Strieamlgt heme g heprcomate ucit
and green production, build ecol ogi cal i ndt
recycling utilization of resources. Set the
and | ayout, resaur cceaparcd t g nvioraadmsmemtnd ecol o
t he management of project approval, enhan
transformation and wupgrading, and progressi

capacity.

| mprove ther sgyempennsati ng mari ne Rerdiogty tca
the prifwmbopbenefits, oowhmprceompresniswadleys use f i s
mar ket measur es, adopt t he form of incent
compens ahtainoins nmefcor mari ne ecol ogical conser v

Strictly i mplement compensation systems for
Ti ghten manadalctueepsensi bilities for environ
i ncrease t he coisds.ofl mplrloegall egat i vprtovi si c
environment al damage compensation, met hods
enforcing compensati on. I n accordance with t
environment al loanss ared errmeignuel atciompensati on
environment al damage by the extent of d a ma
l'iability when violations result in serious

Establ i sh a di versi filend edmuaetde nd@ ppmesc hahi sm
environment al protection funds by <central |
supporting the rural environment al governanc
full play the initiativearmdi alocsd p pbourdtg,et ma ke
mar ket i nvest ment and financing mechani sms,
venture capital and other funds to gather in

| V. Strengt hen protectoaxnt adndwertd mendlisgt i @amd
ecological functions of wetlands including w

| mprove <coast al wetl and .grBslt algl insahn aigmpme m t
wetl ands grading management systems at nat. i
nati onal i mportant coast al wetl ands |1 st, a |l
wetl ands at | ocateteveh. pahhhevateanbdeeptabl.
nati onal par k.



Establish degraded coast.all nwead amnrdda meee twir te
attributes of marine ecosystems and the chal

wetl and restoration. | mpl ement t he restor at
aquacul ture far ms back to wetl ands, cul tur
i mprove the community structure ofofwavteltd mad dv
habitats. Expand the coastal wetl and area an
as water purification, carbon sequestration.

be more than 20,000 hectares.
V. Strengthen apondpexabhanges, and jointly add

Strengthen research on emerging mari.ne env
Conduct survey and research on ocean aci di
deficiency si,n ahnodt scpoomip raerheeansi vel y analyze th
i ssues of gl obal concerns, particularly in t
in the designation of high seas protected a
deverhent activities, and research on marine
and play our part in global marine environme

a bMairsit i me Community wibh jaiisthlay edddFue s
uwiitohn .t he &Cdntbotfir  h®ar2ilti me Sil k Road,

i ent cooperation and exchange under t
t ment-PBankjcChishand Economic Dev-el opme
Mar i ti me Cobmér aBli wen, E@nrmo m@l oPartner
research on marine environment al
, jointly improve the &bitlaibty sho
rine Emwtiecotnimcemt@bo;?eration Me c h
al cooperation. Enhance apacity
wl edge making best wuse of ot her 1
, NOWPAP andGPOEBNSME,LA GWI and work toget
unity of shared future for mankind.
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1. I ntroducti on

Marine pollution is a problem and chall enge
series of measures have been taken to tackl
restructuring plan, marine poddanii®nAdrmirreivs to
is now under the mandate of the Ministry of
2018, China and Canada released the Joint Si
Litter and Plastics, Chiala amd arl esgi drma&kli ngf faa
gl obal negotiation process on marine |itter,
(COBSEA) and the Northwest Pacific Action PI

Chinese President X | Jinping rroeimeertat eDdirti me
visit to Africa in July 2018, he pointed out
Agenda 2063 for socioeconomic transformatio
mardf meendly cooperati onupmalr tc aint onfdeds Atfa i e
wor |l d. In a signed article in a Portuguese
country, President X1 Jinping mentioned tha
growing the blue eaomnomyebyoppemati oag. mPor t
tradition of mari t-howreownxeddmdr iothi, méh acsulat durn ane
the exploitation of marine resources. The BI
states needshemned btto staeinigitt at e cooperati on
devel opment and protection, port |l ogistics ¢
to better harness the vast ocean to the bene

Oceans fl ow oguuearrstneebr byurt pt aeet adGdwholed. 9
The ocean is vital to all/l |l ife on Earth, pro
services. They plriowiindge rleisvoiunrgc easn,d fnaocni | i t at e
uses,l aaygnda pkey role in the global <c¢climate an
very basis of Bmeclhnomyt h&@5@omlidl!l i on jobs ar

the dceans

The marine environment, i t s irrecroaua siersg atnhdr e
sewage, gar bage, spill ed oil and industrial
every day. Pollution from both mariti me and
attenti on, it i s r onagrhil nye epslta sntaitce dd & bhraits 8cdo rf
there is not sufficient evidence to corrobor
very significant regional di fferences i n the
managemeretr, aesi wastewater or solid waste (UN
number of floating macro and microplastic i
weighing 269,000 tonnes (UNEP, 2016) . 8,300
habeen produced to dat e; 6,300 Mt of plasti:
wast e, 9% has been recycl ed, 12% incinerate
natur al environment ; 12,000 Mt ofe pratsuri al
environment by 2050 wunder current productio
2017) . Gl obally, over 80% of al | wast ewat er
di scharged without treaements o WWAIBMEr200viedd) .u
governance at all |l evel s as wel |l as behavi o

to a circular economy and sustained Oceans.

l2 ka R28a
KGGLAYKKS
L2 f f dzi-R2 §

AR REANE $ W RLIZ2 t f HzhoAy2d/v SN ifiD G IONIIS
66 Ddzy Sy BARBIK VS B OB NSRS ik LIRBRMIB F RAE SR
RARKNEHA 3 R



https://www.unenvironment.org/explore-topics/oceans-seas/what-we-do/addressing-land-based-pollution/why-does-addressing-land
https://www.unenvironment.org/explore-topics/oceans-seas/what-we-do/addressing-land-based-pollution/why-does-addressing-land

This report aims to review the current st a:

t ake sotnogcoki nogf gl obal and national ocean 1init
can contribute to these efforts, and how CC
to marine pobhhdtiemp per sheoctti ves asawdl | a s
gl obalTHevredport will first | ook at marine p
marine |-chaen, cehortnated paraffins (SCCPs)
(PBDEs) , Organochl orine Pestnyclisde(sPB»sCP,s)Roll
aromatic hydrocarbons (PAHs) and anti biotics
in China, i mpact on the ecosystems, and exi ¢
turns to a gl obal evrineaw,i oannadl noacpe aonn ggooi vnegr ni anntc
concepts for marine pollution, and national
the end of the report.

2. Marine pollution in China

Driven by rapid exploitati comyanaeémuthialsi zuantdie
profound changes over the past four decades
shoul d recognize -Chwatl itzhaet i Mar icnoensEcocti on
requirements for marine envinenmaeanironmeéetct
and the source of marine pollution along Chi

According to the "China Maraneuikindvye d nbne nt |
f or mer State Oceanic Administrati dma-badwserd t he

nut siiteontt he sea, the main pollutantsaade 1| nc
these resutopldi ¢ati on aitreTh@h iandav'esr semad sngpeahcgt 8
poll utantmar(inecahdddbxr splaast ibehsotcihashh ori nat ed

paraffnew fl ame regtaadrushdisysngGleiomahddmhae s, t he
aim of thiscsomprcdhemsiiweltypo overview of ,the cL
i ncl wmduitnrg emasi ne debris haeobacmi cerioppdtadsd i os,
(SCChso)l,ybromi nated ( iBRPBeipgyn cocdpd e i hie€Ces ) ,

pol ychl birpihnegntB&€dse ) ycpcl i ¢ ar onfatAiHa ) h yodrod @ a&rsb o

21 Nutrients and Eutrophication

Chinese strategic objective on eutrophicati
Eutrophication is the result of (Sexkokabi ee¢ ¢
2014 Chinese coastal waters receive ol marpd asi |
economic devel opment and popul é6tOAgn)2drdwet h .
maxi mum of sea ar ecalse atnh ana tdeor nsott#inmieac2Tohleédhse 1 7

mean of sea areas with water gual ity worse
Category) | V?2BOAe )26D@02ngmperiod from 2012
with water quality meeting the SQSC | showe:«
(Di ssolved inorganic nitriogemhosapiatDe)P &rDa :
pol |l ut alnnt ssummer and winter of 2017, t he S
concentrations SQSC IV were mainly Bolait ed
Bay Lai zhou Bay, Jiangsu iKgogakBoay BawngtZke|Ri am®aq
and Pear| River Estuary. The sea areas with
mainly | ocated at the inshore areas of Yangt

and Pear |l River Estuary.
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Severe eutrophication areas wefSOAmMa)ji2mwily I
Nutrients related to anthropogenic activiti
t hrough the fhreersihowad ep g s iattinoomrs pand mari cul t ul
sewage directly discharged i nto the sea i S
di scharged from sewage outl ets ctoStShd saspewe
solids), afuwr tahnemomoirae., atmospheric bdepagsi ti
nutrients into the sea through wet or dry de

I n the recent decade, China has made sign
emi ssions, and contaminant s, both air and w:
in i mprove of seawater quality ofn ttthe Bahaio
jurisdictional sea area. However, eutrophic
about riverine inputs and atmospheric of nut
ZHE Hh\'\(.:; $1ST CHINA SEA ZHE Ii\.\(‘.? ¥ HINA SEA
# "
¥ S ¥ S

HAINAN HAINAN
Hainan Dso i

summer AL Cunda i YehesingDe autumn

mild eutrophication area moderate eutrophication area B severe eutrophication area

Fi gu3lei s2t.ri bueiuomophictheéi on status of the nationa
summer and autumn of 2017

2.2 Marine |litter

Marine | it
decades. | t nec
from sources bo
including p

i's a gl obal i ssu

l udes amycpessids
th on | and and a

l asti c, metal , wood,

ter e, with incr
i tsont d manefr a
t sea, mar i |
rubber, gl as

221 Macro | itter i n marine environment
The mean abundamcé hef skiabedr Wias®©®fhs a1l®I10 ti h & ms

l'itter, plastic was the | argest, accounting
13% and 5 %, respectivel y. Seabed |itters werl
and woosddl. bThmeckabundance ofé fcooaastti ngas itwer c
magni tude | ess than those found in the Nort

¢



magnitude as those reported in samples fron
subtidopgioast , including the Cari bbean Sea, t
maxi mum difference in mean abundance of it
range of three orders of magnitude, wha ch we
ot her reported in the worl dwide, a relative
Chimabeaches.

222 Mi croplastics in marine environment

Pl astic particles with diameters < 5 mm, w
di stributed in the marine environment, acco
debris mass and 92. 4% of (Ehra krsiemb ért Tohfle rgel a2bs3:e
gr owi ng C 0 n c e rncroplastias b e cnaaursi en e o f t he i ncrease
Microplasticsi n mar i ne environment he mastrenmpyr cam
poll ution problems of our ti me. China has
producers of(Ropdhmhman cetydlantdee,r s2@b8ang the pr
di stribution of pl astmiaoplastics mpaeftsl tihre corcyiad
what influence the Iitems have on the marine
. Mi croplastics i n seawater

According to the Bulletin of MB®&ALNROEAVI IC
2017, the average abundsasnwasobD. 068oatiemg/ mBc¢
abundance was 1.26 items/ m3 in monitoring SE€
of floating microplastics in the Bohai Sea,
wer e 0. 04, 0.33, s/OmY,7, reandecQ@.i ¥kl ytemhe ma
mi cropl astics wer e granul es, fibers, and f
pol ystyrene and polypropyl ene.

. Mi croplastics in beach and sedi ment
According to the Bulletin &hi Mari( SO®OAENn2iI0M1¢
2017, the average abundance o#f baenadc ht hnei chriog
abundance wa&s bHlo& mdaiemst ywypes were |ines, gr e
components were polystyrenendandceodbfypmbpybpl
sedi ments was 1ii4n7 tBIPeg misamy d eafc h253i20edns1 kg f o
subtidal sedi ments. The maxi mum di fference
sedi ments among the studees wowhsmagnitthede anwgla
l ess than that of seawater. According to t
abundance i beaches in Asia was significan

n
Rel atively high abuEmdsan cAessi awe rien crleucda rndge dC hii m
and Korea.

Mi croplastics i n marine organism
Some studies have reportedcotnhneer rn e@d e nsceea f @
human consumptdonecti ndoosaechgom bet ween the

especially the(Rbd¢hwvmdwe etanRdlchimalR 0 k3 bvad . , 2
Cauwenberghe and Janssen, 2014
n total of 21 species of hsama fwieslk ¢ olulnactt

I
icroplastics -26. 2bumeman/lcg. oDe e 2s all speci es

bundance of mi croplastics than pelagic fis

hape, transparent imp ocsd(keé benande)cebl bph20&é&|
|l so the most common mor photypes dUfusnhhecrr oeptl &
l . ,). 284®ever, abundance of mi croplastics i
i shes from the North Se@umBalte) Ska,addlBEEn



Li et al ., (2015) i nvesti gvattend nb caoomrharsd ii &
from 2.1 to 10.5 items/ g. Mul tiple types of
pell et s, occurred in the tissue of al/l bival
250 mm

According to Suno peltasali.c,s (Welle7 )wi dneilcy pr es e
coast. The average sizes of micropedmasmni ¢heir
Yel |l ow Sea, the East China Sea and the Sout
the microplastics

23 SCCPs(cbkadontChlorinated Paraffins)

As the most compl ex halogenated contamina
subdiV|dedhalnm.g(s§@€Ps)chanlawh116u CCPs) ;chand | on
chlorinat edispabr@GdHsi)nsac(cCor di ng to the carbor
derivatives (Hilger et al ., 2011) . China 1is
According to de Boer et al. (2008) , t he CPs
200A/c.caagdit o the recent | iteratures, the over
area Werethogbefrbmanther countriestaw) regi
in sedi memRD famamsytdiiea se saluvmays beenon hree pha rgthesd
in |iterature Ghen aertguanid. ,t h2e0 o r | d (

Unt i | now, mo s t studi es I n China were co
concentrations were higher than those from
aI.,.EUOI?m)eacec,ording t o Mdareievt ewail nteh e( 2nal1 6) ,s o u |
SCCPs antdhwetr eafter influenced the spatial di
Further studies I n Bohai demonstrate that
i mportant direct or indirect input of SCCPs
Considerable amounts of SCCPs were detected
the Boh@avl7Hed',g dMg et a) .t h@O0LH#aoohie O&B@t uary
gLdw) (Chen et al.  , (63D4Mg',g dMadoeéona@) Bayheao1l4
mout hheofDatl i @® 44RITgeidw) (Gao et al., 2010),
estuari es3MBO@Hi ma meglng dAMBOM et ) alBesi d@51 t
|l evel s of SCCPs in the Liaohe River also exl
di stance from the cities, i mplicatingel ocal
(Gaoalkt,) 2012
Ma et al ., 2014 and Chen et al ., 2016 have
The indicators of Dbioaccumul ation and bi oma
and marine food web hinted aanniesamsl oagnd ahun
however to dat e, there is very |l imited dat a
terrestrial wildlife and humans over the wor

24 PBDEs (polybrominated diphenyl ethers)

As one type of br omi nat ed faltaende driepthaerndyant
s ) are extensively wused in electronic
ives to prevent fire, and have receiVver
potenti al envirohmenetxatlensi sks.i n8este

and distributi dmvef bRBDE<TOoOINmuco @
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di fferent marine matri xes were thheghwor lcdhmpa
with the developed countrilke HiYghedt arles i d2u0
PBDEs reported in I|literature was filwaside i n
recycl i ng aQbevaiso uisill yeCchtitrioesn i cg neaimda seh @t wWri istmant |
induswtasi ¢dbe main source of PBDEs around the

The concentrations of PBDEs around the coa
characamrd itshea cover al | concentrathenscwenér hei
regions (YU het hdlghes20k®)ncent matliiomas wd dthe da tr
from the PedGUanRieterd8leduzme0a | ot of el ectr
i ndustriwastandi emantling areas exi st i n Chi
surfaceareundnoftkfel y to take the atmospheric pi
environment .

The concentrations o f PBDEs di spl ayed S

sampl i Mg coirtdesng to the report of Li et al .
Eastern China Sea (EQBasevdsi mpudtags edattloert htet
characters. They were mainly from the coast
Yant ze River, and the coast al ECS is an i mpo
PBDEs residual |l evel s in most coast al ar e
those of other countries. However, the conce

comparable to/or even higher than those of
report byShShiete)falahe 280W0Or age concentration

collected from the electronic waste recycl i
153. 0 (hgv)g and thetemehaoawhal was't@lpwt.o Bdédu e
the high potenti al of bi oaccumul ation and
PBDEs in terms of ecosystem and human heal tt
not be ignored.

2.5 OCPs (OGchpaorine Pesticides)

Organochl or (OCRs) aecewited far BOYoeos the total pesticides before1982
in China. According to the core sediment records of the Yangtze River Estuary, it was
estimated that the total burdens of HCHs and DDTs in the inner shelf of the East China Sea
were 35 tons andl1D tons, respectively. After 1983 (year of the official ban in China), those
values were 13 tons and 50 tons, respectifletyet al., 201.

The OCPs concentration in sed@raand organisms presented an identical ttéatthe
HCHs concentrations were higher than those of DDTs; whereas, the DDTs in sediment
presented the opposite tendency. In the coastal areas of Fujian and Guangdong Province
(locating in the South China &g the OCPs concentrations in water were relatively higher.

In the fishery along the throughout coastal line, from Tianjin in north to Wanning (Hainan
Province) in south, the concentrations of DDTs and HCHs in bass muscle from southern
fisheries were ingeneral much lower than those from the northern. The ratios of OCP
congeners suggested that technical DDT was not the main input and a recent usage of lindane
or aged technical HCH residuals could be the source of HCHs. Expect for Quanzhou and
Wanning, theconsumption of bass were quite safe on the base of the maximum allowable
fish assumption rate (Pan et al., 2016).

Comparing to open sea and ocean areas in the world such as Arctic Ocean, Pacific, and
Berling Sea, the OCPs residual levels in the seawafteChinese marginal seas were
relatively higher because the usage in agriculture and disease control. However, The HCHs
and DDTs concentrations in surface sediments much lower than those in some other Asian
area, such as Vietnam, India and Singapore (Wal.e2015). The Asian Mussel Watch



initiative by Monirith et al.(2003) revealed that China, along with Hong Kong and Vietnam,
is one of the three countries having the highest DDT concentrations among 1R2agisia
countries. Furthermore, the coastalioegof central China is likely one of the most DDT
and HCHpolluted areas in the world in the context of the levels detected in mollusks (Zhou
et al., 2014).

2.6 PCBs (Polychlorinated Biphenyl s)

Polychlorinated biphenyls (PCBs) are one class of traditional persistent organic pollutants
(POPs) targeted by the Stockholm Convention on persistent organic pollutants (POPSs). The
emissions from Chinese coking industry were 115 kg, less than 0.1% aftahé&JRPCB
emissiongCui et al., 2013

The concentrations of PCBs in the seawater and sediment sampling from some coastal areas
of Dalian, Bohai Bay (Tianjin inshore) and Fujian Province (such as Minjiang River Estuary
and Xiamen) were relatively higher than those in other coastal @baet al., 2016Wu et
al., 2016 Zhang et al., 2070 Similarly, the higheteveled PCBs in fish and shell fish
samples were detected collected from Dalian Bay, Bohai Bay and Pearl River Estuary, as
Table 1 shan. The PCBs concentrations in the bass muscles of 9 Chinese fisheries (Tianjin,
Qingdao, Lianyungang, Zhoushan, Ningbo, Wenling, Ningde, Quanzhou, Shantou, Shenzhen,
Fangchenggang, Sanjiang and Wanning) were approximately 10 times lower than those fish
taken from UK, USA and Japan.

PCBsmay pose a health risk of a lifetime cancer to the coastal residents who consumed
more seafood, so the carcinogenic risk factors was used to assess the health risk level derived
from PCBs contamination (Xia et al., 2012). The PCBs concentrations in sgdiampling
from Dalian Bay, West Harbor (Xiamen) and Pearl River Estuary exceeded the ERL value,
suggesting that PCBs would have slight negative effébteng et al., 201/ The
bioaccumulation in marine organisms in Hangzhou Bay and Yangtze River Estuary did not
pose a significant health risk and the PCBs conceniaiio air would not cause cancer via
inhalation as well (Zhang et al., 2013; Adeleye et al., 2016).

Generally, the residual of PCBs in the marine environmental matrixes were relatively low
to medium in the world, so that the adverse effects derived from PCBs were rarely reported in
China.Some areas in high industrialization levels, such as Bohai Bagtx@aRiver Estuary
and Pearl River Estuary were less contaminated in terms of PCBs concentrations in sediments,
than Korean coasts, Singapore coasts, Sea lots of Trinidad, Cantabrian Sea (Spain), Bay of
Biscay (France) and Gudica Bay (Puerto Rico, USAJ€leye et al., 2016).

2.7 PAHs (Polycyclic aromatic hydrocarbons)

Polycyclic aromatic hydrocarbowol (@RAHs) oarge
compounds in the environment, cambustighnat ed
fuels and bi omass. With the increase of f o:
coastal environmeaetevaral li ncorasmimmgati ons of
are comparable to someydewdkopederaso.unRari esx a
the PAHs in sediments from the Dalia®daand Ho
Franci,scuE@a@uan2015; Yao et al ., 2009) .

The difference of PAH concentratamongsai fhncaet
Il n general, the PAH concentrations in the BCc

East S&a@u tahn dC hTihnea |Seevae.l s of PAHs along the
comparabl e or slightly hiaghédrhedewmmtddmighe of

M O



di fferen(tYasea aarleas 2017)

On a | ar greirnakcAaH el evel s i n sediments of the
hi gher than those in the Yellow Sea and Sou
influenced by the | ocation of sampling site
| ocalriianldussttructure of target areas, etoc.

The results of vertical di stribution in co

ncreased from the bottom to t he sur f ace,

[

activities on tHe PAHSSt I Malstdisd turdii lkest iIsaurgge st «
of PAHs in core sedimentslbdbda@@amowevencr eéaee
core profiles of PAHs among different sites
consumpnsonhy, nftfael types, economic devel opm
and distribution (Xu et al ., 2006) .

28 Anti biotics

Anti bhaowe wisedeer y used as human and veterinar
to promote growt h ieaaridnvcersetaosilke gdsnedd aignu atcas | tt h
enviromhhmendccurrence, transformation and ris
we-acknowl edged environment al i ssues and h a
Nogueras et al 2012P17) mpowot ae&rntlayl,. ,t hese pol
and have been proved to induce antibiotic

recognized as a new emer cihngacorst drhien d ratr giers t
user of amhmhéi wootdcbasadton the mar ket sales
China for 2013 was estimated to be approxi m
ti mes more antibiotics than the UK and USA,
as itrheencompl ete elimination by metabolism
treatment (Chen et al ., 2013a) have been re:
rrinstance, the total emi ssi on afsore s3a nfarteec
be 53800 tons. Furthermore, the Yellow ri
ins received the discharge of the target

emerging contami nainncsr,e afsnitnigbliyo td ectse chtaevde
rs. Their presence in surface waters (I
tries includKmigpitrhee)ltUn&li(fepp&@ @ eala.nd 20
Mamagaki )t Tal s, i20@articularly relevant
rrence i(Ge ceotasalel,e a2 Opld8o, €200 Fqor 2éXtd mp |
onamide antibiotics exist quite widely,
t mgll30i.M the <coast al waters of China th
studi es.

n general, the aquatic environamemtaminn &thii o
|l evel s when compareadowhth t@B@kehewretdpabe, e20]
environment al concentrations for sul fonamide
some European countries such asxilthlIgmpaoidn FI
mean concentr alti®nng/aln gien oGe rNbadh. OS5 Ter8 ,i nwhi

Chi na. The measur ed environment al concentr .
norfl oxacin, of l oxaci n, and (omer ftlooxlazd nh g /i n
Germany (20 ng/ L) are much | ower than those
with the average for all fluoroquinolones be



29 Summary

Overal b5, r@lpiima economic and soacabkl deatil omp
nutrient inputs to coastal water Mor e t han
sources Vvia-ppobnht saodceo®.n Changes in the n
closely red aGPBR goowhhnmapaettdenmel ppmehati on
as environment al protection policies and mes
rapidly during the end of theta®@g0switiohtaeh

S

e

e
C

growth in redal débBR.del,n tthlee ilnkcg easing trend
been shifted, a steadily decreasing trend he
eutrophication has i mproved over the | ast f
contamnts and emerging issues about waters,
caused great concerns in China. The abunda

Chimacoast were the same order of magnthude
Atl antic coast and South Paci fic subtropi

mi croplastics in water and sedi ment were rec
ft rue or oOeemeaFrpyngewontaminants woultgpebs obdbut
contaminants such as pesticides, phar maceut
pl asticizers, hor mones, fl ame retardants,
chlorinated paraffins, siloxalhnedi,n@lmgande teoxn
radionucl i des, et c. Of these, SCCPs, PBDEs,
ubi quitouws dmwmasGhi nespecially in the Bohai $
elucidate the sources,t osteactoussy, s tfeamh ea n da nhdu npaont

3. Pathways -mdsdadepdlalndt ants i1 nto

With the development of economic activities

| arge amount of sewage and various hafr mf ul
China, causing a certain degree of pollutior
in some sea areas, the ruin of beaches, and
related to sea area pollutppohwaylfshi ef sebei @i
interface with ocean, coast al and river base

3.1 Ri vers and ocean outl et s

311 Main Riverine Sources of Pollutants

Oof the 55 rivers monitored for sever al yea
Surfac®uaht ey Standard Category V during dry
(Ta b 3-1¢. The main pollutants wercg, chemakcaphosgyp
ammonia nitrogen and petrol eums.

Tab3leTrhe statistics for mamerogedlrtyecianheqg:

o . Water quality
Monitoring period Total
~ >
Dry season 6 18 7 24 55
Wet season 4 16 12 23 55
Average water seasof 6 15 14 20 55

MPp
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|
2) Among the coast al proewagpasdf olZlhewe caganigy h
and Guaamgdhoenjgi ang h@GDtheddlar gwsd by Li
(Tab3))e. 3
Tabl2d h@ol | lue mavtar i o u se miygpeeustoimeft 20 1 7
Outlet Number of Sewage Petrole | NHs-
source outlets load/104t COD# umvt N/t TNA TPt Crikg Po/kg Hgkg | Cdkg
'”Sdouusrté'e"’" 150 162033 | 21168 | 153.0 | 711 | 3594 | 120 | 361.0 | 469.5 1.8 9.0
Soﬁ{ge of 59 73385 | 24081 | 290.0 | 1946 | 7058 | 385 | 130.3 | 422.9 59 | 181
Integrate
d source 195 400624 | 127165| 463.3 | 8102 | 45973 | 1664 | 18435 | 2965.3 | 2357 | 516.3

Tabl3@h@gol | luotathmmi scutingt 6§ feadaenttal

provinces

Province Nl:rc:]fbe | g:gf&f CoDIt Pertrrft'e“ "o | TNR | TPt | Crikg | Phbikg Hg’k Cdikg
outlets
Liaoning | 34 52534 | 19742 | 2784 | 3282 | 6209 | 264 | 1384 | 303 | 311 | -
Hebei 5 7123 1884 - 619 | 903 | 133 | 719 36 | - 0.2
Tianjin 18 7037 2213 35 201 | 577 | 26 - 13 | 1.7 | 42
Shandong | 47 64771 | 19637 | 365 | 860 | 6106 | 203 | 157.6 | 389.3 | 649 | 661
Jiangsu 15 4752 1989 8.9 111 | 460 | 32 | 1192 | 1118 | 132 | 303
Shanghai | 10 24508 | 6269 | 727 | 322 | 2513 | 131 - 1261 | 265 | 145
Zhejang | 85 | 206877 | 74702 | 2711 | 2585 | 23480 | 524 | 1589.8 | 1139.1| 283 | 289.1
Fujian 50 | 156516 | 18870 | 869 | 936 | 5981 | 220 | 1675 | 1357 | 519 | 167
Guangdong | 66 71487 | 14520 | 709 | 1014 | 6008 | 328 | 229 | 2016 | 145 | 40
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