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Pref ace

MPA is a useful measure to protect the marine en:
ecosystem, marine natur al relics, and other mar.i
the marine protection by estuobtisttmaneéaoifnMPAaoi
Province in 1963. By successive efforts, there i
up to the end of 2017, which covered around 4. 6%
MPAs are established mai nl yPractceoatdiionmg LU ahve difMaRR.n
in which regulate two types of MPA, i . e. Mar i ne
Area. At the meanwhil e, MPA coul d be divided by I

t h

e i mportance Naft iprnoatle dMPAd meamgettsre protected t
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istration takes responsible for 14 national

mameé speci al protected areas. However, the confl |
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encies because of their overlaid obligation. I
sponsibility of MPA managemennhndiAdmirmainstfreatiton
om ot her aut largiatniiegsatd wmi g tchednttrraathowlod el & me o tt
at with the structural change, there may be mo

nagement for whi dh aibhnfeormamattihen tii snenwoff avating.

ternational cooperation is a very wuseful pathw
ny protected targets are migrating species, an
vironment for MPAproWi MPAanbewoek cbel der for |
ganism. That is th-EBEapturpessenoMatanecRiaogedtlbedh

(NEAMPAN) in 2013, whli&hf amEaMdprptAlmved BybSOHi onal

Programme for Envinr pNBWDASPBC) CoGpenatiecommend si
NEAMPAN based on the 5 selected criteria, i . e. n
species type, holding an independent management
willingness.



As matpaf activities of the NEAMPAN project AStre
through knowledge sharing on sustainable managem
and analyze how to improve the manargesmnelntts nfecars ur
six selected MPAs in China, and further to share
i mprove knowledge and practices.



1 Review of masagement pl an

11Basi ¢c i nformation of t he NEAMPAN si

There are six MPAs selected as theimewmbhechts8 joi
MPAs belongs to the national natural Thesérnwe and
is shown below as Table 1. 1li wadllttyoak!l sok MPAm wel b
s el eacntde dr e cjoarimeEBAIYIPAN as thmohbes@mab®MPAs i n
China biawedtemif, i . e.

(1) should be a national |l evel MPA,

(2) shouildd ehppevred eamt management office

(3) withdimaer niet yo,i orare and endangered species ¢

(4) enough capacity with English communication,

(5) willingness to join the NEAMPAN.

Tabl i 8t 10f MPAs of NEAMPAN sites in Ch

. Area
N o MPAGs Namel Locat h A Protected
Nanj i ' sl ands| Pingy Marine shel
1 g 2010
Nature Res| Zheji as well as
Shankou Mangr Hepu,
2 i 8000 Mangrove e
Mari ne Natur Guang
Fangch
Bei Eshuary N !
3 ) ang, 3000 Mangrove e
Mari ne Nat ur
Guang
Nati onal Nat | ) ) )
Wa nni Swiftletandt
4 Dazhou | sl al ) 7000 )
Hai n g marine ecol
Ecosystem
Sanya Cor al Sany ¢ Cor al reef
5 ) 4000 .
Nature Res Hai n g ecol ogi cal
Changyi Nati Tamar i x ,c hmat
Chang .
6 Ecol ogy Spec 2929 organi sms ¢
Shand
Ar ea wetl and ec




() Nanj i Il sl ands National Mari ne Nature Reserve

The Nasnjainds National Marine Nature Reserve bel on
protected area, mainly protecting the shellfish
habitats. The MPA is |l ocated iyn tZthe jd awntgh éPa 0tv i nee
geographical coordinates of 120A56Nj30nE to 121A0

bedrock hilly islands and consists of 52 islands
waters. The td00&] hareatoaf 1i, 11 8shao0opof | and area :
Nanj i |l sl ands has been |isted as UNESCO6s Marine

in 1998 and selected as ones wdgpdrhteed oprrojdeato nasft rE&
Management in the Coastal Area of Chinabds South
media as one of the ten most beauti ful i sl ands
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Key features:

Year designated: 1990
Conservation status: MN R

Area: 201i0®Bclhumdi?of &89 %ahmrs
Range: 1 2102A15/0N339)3hEa B -Rj3 A 8j 8 NjO 0 njN

Location: Pingyang, Zhejing Province

Protected Targets: marine shellfish and algae, b
Management challenges: overexploitateon, rapid d
construction, mariculture, and nature environmen



(2) Shankou Mangrove National Mari ne Nature Rese

Shankou Mangrove National Marine Nature Reserve
Province. The blodpbemangeseese BsBIt marshes and
combination of three coast al habitats in a sing
tropical monsoon <c¢limate zone and tropical rainf
s rong tides frequently in spring and summer (ann

precipitaeBoén: min) 700

Land for m: alLbogi ahnhdt @aedreapcoes | mamminne |l ai ns are for
terraces, shoreTheeisnnedt edabamues| at is wide anc
species,-bhbebihmacespeci es, 5 nekton species, 36 zc
species, 118 bird species and 301 insect species
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Key features:

Ye ari gdneast e d : 1990
Conservation status: MN R

Ar ea: 8000 hm2

Range: 109AA40 @B 3 B-Rj2 A6/ X NjO 0 njN

Locati on: Bei hai , Guangxi Province
Protected Targets: Mangrove ecosystem
Management chall enges: human actilwitiyn.invasi on



BBeilun Estuary National Marine Nature Reserve

Guangxi Beilun Estuary National N eRti wrea Reersv d ei
Vietnam, and 180 km far southern to Nanning (the
coastline, and covers 3 towns and 13 wvillages
Fangchenggang. Mount ainwj tmeeachndt hpt andadi ht gh

rolling on the |l and side bordering upon the rese
bays, as wel/l as amplitude tidal flats. The rese
where mangrdwegely distributed in China, with a
birds.

buffer area

Key features:

Year designated: 2000
Conservation status: MN R
Ar ea: 30,000 hm2

Range: 2-12A3A1'3070 nj 30 njN
108A0-Q'0BAM 6"' 30n E

Location: Fa@amngocheingBraoygi nce

Protected Targets: Mangrove ecosystem, Coast al w
ecosystem

Management challenge: pollution, mangrove degrad



4 National Nature Reserve of Dazhou | sl and Mari ne

Nati onal RHaeuwve of Dazhou I sland Marine Ecosyst
Hainan Swiftlet and other swifts inhabit and bre
is abundant of wild animals and plsahn tg rroewstohu rhceerse
and have over 95 percent coverage including four
brush and | ow forest. Abundant animals | iving h
mammal s in the i sl andne Dlaizvhiorug MPAS 0 Br ¢ & € hwii hnh mhiair ¢
o “@r
pait Bt - o : .
2 i
K @
[ exverinental are

0 1 2 4 € 8 E::—;!'“:f “

e e 17 = % core arca
Key features:
Year designated: 1990
Conservation status: MNR
Ar ea: 7000 hm2
Range: 110ADANS NGB §EZ-Nj6 A dR Nj5 4 njN
Location: Wanning, Hainan Province
Key Protected species: Swiftlet, its habitat and
Management challenge: insufficient fund, illegal



(5) Sanya Coral Reef National Nature Reserve

Sanya Cor al Reef NationalyaNatHai @aResértveé si g hleod a
protect the diversity of marine organism especi al
evident bet ween the eastern, the western and th
typical tihel andheands a peninsul a-8Wistt hclootas ofedap

severely damaged due to human activity. Thus, in
should be protected. And i n tnhaet unreex tr eyseearrv,e itto wpar:
cor al reef and marine ecological system.

Yy’ JBE. AE ) :
WM v A gmae

Key features:

Year designated: 1990
Conservation status: MN R
Area: 8500 hm

Range: 10 9AD0ANDMBEAGE-N3 AdjH Nj3 0 njN

Location: Sanya, Hai nan Province
Protect eClrTaalr greetesf: and the marine ecological syst
Management challenge: gl obal climate change, env

i nsufficient fund.



6) Changyi Nati onal Marine Ecology Speci al Protect

Changyi National MarédeAEealiogyl Gpaetceadli PrO@Htaercgyi

ltdéds the only national MPA t hat protects mainly
features: Flat topography and accumul ated coast al
curr &m aod ebb current of NE, |l ow salinity of 30
Di river, Wei river, Pu river and Jiaol ai river.
culture. And the coast al awes bHtasi gradtued ods t AP/

sustainable use features.
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[ Legend |
- Laizhou Bay River

£ -—Road

Ecological and resouces

=0 o re32073L00 are3
Rational utilization area

l!\’ej.' protected area

Key features:

Year designated: 2007

Conservation status: MSPA

Area: 2929.28 hm

Range: 119ADPDAPAONBI ABUMNEES.ADBMN 5. 47 njN

Location: Changyi, Shandong Province

Protected Talragmeatrsi:x Ycahniaeeaiisskies(or gani sms and coast
ecosystems

Management challenge: insufficient fund, utiliza



1. BRPackgr oMPmAhanbagement pl an

Management plamnmesnta fmasithhe daily management of
resources (human, financial and others) to carry
protection, management capacity, atnhdr eraetsso ufracceesd ua

a certain time period.

Marine protected areas in China are categorized i
on human acti viAt ibed ewi ti mitm otdhuec td rocndMNER) Wamrii me Nat
Speci abdPAOkS&a)d Aquatic Ger mpl asm Res®RIGA)es Conc
i's pr otva HileBee |.aosw

(1) Marine Nature Reserves
Based on the fAManagement Measures for Marine Nat

Admi ni strati ore( Sm@A)agiermeh®9 ] am of each national
accordi hgchmi daile regul ations f 0GBt hMe2@@®)Arend es et
approved by SOA, which is authorized by the Stat

t ceentral government. However, it is believed tha

because NFGA had been authorized with a-|l kinds

structure of central government .

For the manage metnitv e greatciyorod! rdMP,e t he obligati ol

G | mpl ementing the Law, Regul ations, Guidelines

0 Formulating specific management measures, rul e
al | t hei nascitdievitthiee sMNR;

0 Drawing up the management plan of MNR;

0O Installing boundary marker s, l andmar ks and r el

0O organizing and carrying out basic investigatio
as well adgd st mmddoecmemds management ;

O Organizing the ecological restoration and sci e

0O Carrying out publicity and public education on
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(2Marine Speci al Protected Area

Similardr,t heesfeManagement Measures for Marine Spe
in 2010, the mramddad meratl MPpdwe psahroeudl da cheec hahii T@ |t o t
guidelines for functional zonati qmHYdAd@00Be manag
andpproved by SOA, which is authorized by the St a
in the central government . However, it is believ
2019 because NFGA had $9eefn MRA hnoarni azgeegntewnidtc hd warlel n ok i

of central government .

For the management agency of national MSPA, t he

0O Td mplement national and | ocal | aws, regulation
and r ewtoiulriczast i on;

0 To formul at et hmead aig mpnle & tiSsFAS t e m

0 To for mmbabgethbaent and annuvaSPAwmamp | pthearng eftoerd
management measures;

0 To organize and construct faciild triesedroah,k hteo wr
and publ ifcore dMiEPaAt i o n

O To organize the dai |IMSPPatr ol and management of

O To formulate plans for ecologicalMSPAmprdasati ol

i mpl etnheea & s u raeébso vfep rp | an s

O To organize, i mplement and coordinate ,various :
rights an®MSPAterests of
0 Tora@aeminzZl managing ecoMSoPAri sm activities in

0 To organize and saarvrey |@uwatlcne@an i toor iamg, sci enti fi

i MS PA
& To organize and carry out publicityMSPAucati on,
0 Tostablish archives o fotthensfoourntaehsa,g aehESPtA on ment
0 Toulplish relevadausStPAi nf or mati on on
0O Other duties that mamalgle meaotid&ghenrcryed by t he
At the meanwhile, there is also some spleanal regq
should be finalized within 12 months for approve
plan should followchhiecdlnsguodatdied manle 04 dmiat ifounn ar
managemead mpillainng of -MBE®A) (@HY/ Tt hbfr Baod tedcnt di toine s
utilization should follow the management pl ans.

12



130bjective of MPA management pl an

(1) Objective of MNR management pl an
Based gouni dten ®@untel ionfe fof Management Plani Fouedahky on

MEP in 2002, the gener al objective of MNR manage
MNR, keep human actBuwti tficers audi wdn tnaNRa I MNtRneen to b j e
plan is normally specified, particularly within
ecol sggtuprotectsedt utsar gbtman activities/ disturbe:
conditions/ capacity biunig ,di sgj enitniffriacst restar e h, bt

devel opment , anarod ubkelni cseaduacnadt i deas cr i bTehde i n t he
management pl an roefwreeatctheyMPLAO wielar sh,e and it will b
Evaluation odn ptrioe estadus argets wil/l be carried
management plan wil|l be basreaidengbhing svaghudiicam
the revision wild.l be made for this change.

Theprindiopl essetti ng t hemaobajgeecnteanvte poda nal MNKRl v f oc u:

protection functions of nature reseafvetshe tmaimeet

protected targets, to strictly control all kinds
the infrastructure construction as simple and p
|l andscape, and t o ritnisciisptat ® @®n ¢ ® mmumaintayg € pn& n t and

communities sbetaenabiol ihtaw.e Itthei sneasurabl e objec

rather than describable objectives.

(2) Objective of MSPA management pl an
For the objecti vte plfaTnd$s Pthhiecaf a gaurmedre | i nes for fun

t hrkanage memamppillanng of -2V0SOBPA)g( M¥ET alv&r Y hel ear in
designed MSPA should draw up a management plan ac
capdy, and dominant ecological functions of the
process characteristics of ecosystem types, the

soeicoonomi ¢ dEhvddd PHewItd be @y vpdededcthiton kzone, €

and resour c e erseocuctvcebrsyz azz ombes ezovreed, f or di fferent ob

marine protection and resource wutilization. It w
directi on of management activities, and form a
popul ation, ecodnemyiroementr ceBumanher more, the MS

formul ate reasonable and feasible development gc

construction of protected areas during the plann

The <contents of t het i mams agsehnoeunltd pilnacnl udlkej ect he s

13
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1.

ma
s u

co

i ronment, the status of the main protected t

el opment and the economic devel opment of nei

| laenndg eur g @it MBPAdsnanagement. And the manageme

%
v
ould be Hnttregravwerdalwli tprotection plan of the s
a
ner al objectives, stage objectives amidod,ari ous
c

h -1abs yleOar s .

e principles for setting tbhbBoobgdetbtue ofh ausIt
vel opment of mari ne resources, coordination
vel opment, coordinlatazommi nwg téin dnaati mer fulnang ,oniamy
ning management, and comprehensive benefits fo
one word, the objective of-omaeadgenhe mtndp Imord eo
vel opmest af oablt ker®sources devel opment .

.K3ey contents of the management pl an

ructure of tdec ummerreigsbmesntc agllagfilbe mMBPAhaor ¢ e
me category a(sMNRheyr fMSRA)W t he templmlteen,of the
ile individual MPA manageméot ratbtbotithes| woal
e redPlx.tilvieappiroviapl @f management plan of eac!
e r ed wedtseet tolfe MRA pmartada gemewhi alu,t ihiop li ssonk & |

nagement pl an

Xohtents of MNR management pl an
cording to Ouhd igwi dbdl iMasm agfenfent Ploéan nf &2r0 ONat i o

management pl afnolslhoowilndg caosnpteecntts :t he

reword
e foreword is a concise description of t he ma
cluding the basic characteristics of the natur

rpose and sprgep dri ataincre arfd tihmpl ement ati on of tl

Basic Overview

The basic profile is based on the basic descr
terials and existing information odultcdhebeamat ur
ppl emented and i mproved. The evaluation should

nclusions objective and reasonabl e.

This part should content the information on:

14



0 Regional natur al ecol ogw/ldi ohguernagmriatpihe sc  acrhda r
enviracmhmemtc;t eri stics
0 Location, boundary, area, |l and ownership and

and ®coinomic status of nature reserves;

i@ The aim and evaluation of &a&ahgepsptection fun
0@ The aim and evaluation of the ecosystem seryv
0O The aim and evaluation of the inner zoning a
0O Progress and evaluation of nature reserve ma
2. The Goal of Pr otee cReisoenr vfeor Nati onal Natur
The goal of protection is a concise description
resernde,t he expression of the eternal value and c
3. Maj or Constraints on Protection Objectives
This part wildl analysis the factors which wild.l b
normally includes:
O Internal natural factors: such as | and deser
0 I nternal human -dxapglt o,r tsarn bsaumihz aatsi oonv etrendency,
U External natural factors: such as regional e
U External human factors: such as road crossin
0 Policy, social factensionf passigeebBvedatnon
0 Community/economic factors: I f the community
O Available resource factors: | ess management

personnel

4 0Obj ec tHIlvaensia onfigo d
The objectnigveoedcdpatiafsneca description of the manag
nat ur e rieitsserav ep h aasnedd g ogeold lhoifs tphaer tp rsoltcewltd ocnont ent
foll owi ngs:
0 Planning pecaaoadbeGdpéeeramined as 10 years, an
startingtiamd ending
0 Principles for Dettermimimg dhtjee ptliamens ng obj e
closely focus on the prothetpontetaonhcbhonsadof

managemerdts of matjaorrg eptrsot ecti on

O Planaobjingcti ve details: status of natwural ecol
objectives of human activity, improving obje
facilities, workingchobjecoimmesi ofy sieiveh oipfmean

15



5. Mainh ent Mamé g ¢eRheamt

Th

(=B TR e Y e S xR o S et S

is part will give the detailed description o
Managememnstarnodt t aetpr acpium @

Wor king conditions [/ patrol work planning

Hu maens o u lincteesma/abhgelmamni pg

Commuworipi ¢spanni ng

Reseanmoah t maripknggnni ng

Ecol ogical restoration planning (not planned
Rat ibemvadl opment and utilization;, of resources
Suggestions for pollution contrel/ecological

6 . Key Paobpengs P

The
achi
stud
and
poss
ef fi

The
wor k

7 Me a
Thi s
t he

Coor

key projecsttorprdwei dempdepneanrntati oenotfoabhtde mai
eve theopl a@acnhniviplspemidoed as the basis for the
y report for the nature reserve capacity bui

roads in theprecoacttsushooihdolhe klkgsed on the ¢
i bleaviemeg, gfaunndc t mwintail ; conditional equi pment
cient; software construction should be given
key prbej ekits & an atbhe pvi djhect name, constru
/ engineering vol ume, i nvest ment estimate and

sdmmpl ementli amg t he
part will describe how to ensure the manage

requirements on Policy/ Regulatory, Fundi ng,

di nati onsma@amgmureintty @ond et c.

8. Béamafl iytsi s

The
bene
man a

deve

bamalfiyss itshe assweslswadtnitchren@énvi ronmental , econo

fits after the completion of the main planni
gement and priod echdmge s aipmbtind tgrest,edt ed ar e

l opment of the community.

1. Xohtents of MSPA management pl an

Based ©bDec hriecdil guidelines for functional zonati
MSPA ( H®2/0T8) ttBnet ent s of MSPA management plan sho
parmats foll ows
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Foreword

The foreword is a brief description of the manag
characteristics, historicalgnrmeivfoilcan coen,o fl ecgoarhp isltiar
i mpl ementing the management pl an.

1.Gener al I nf ormati on

1.1 Plbaankg ngund
1.2 Neceasgnitfyi daamrdme sdfr ucti on
1.3 Plbasins ng
1.4 Planning scope and duration
2GeneSiatluati on of &mtt,urMdr iEme i Reosnonur ces and Soci a
2.1 é&haasriacct emat senmt s oament
2.2 Tywdd iamd inar irscatt ucse o f
2.3 Boconaniucat momiin@euddit gtyr i buti on
3Cur r&inttuati on and Existing M&EBAIl ems of the Const
3.1 OveWMSPAW of
3. 2 Na pruateedatpidan prwe scacefae ¢
3.3 Ecolregbuamdreantdeprios ectedoAr eas
3.4 Main constraints affecting protection obje
4Guidelines, Basi ¢ PrObn ®icqifli esRel sasmmdi e vel opment
4.1 Guidelines
4. 2 p@asnicci pl es
4. 3 Plpamiodbd @  tOivealsajldcsthiavretsimj e catnidv dlsamm
objegtives
5 Oveéeayaddtl nafedni ng
5.1 Det eorfmmahgédo h onhi on
5.@&vervi ewuwnc¢t toonn anlrg f
5.3 Management iombnjeerc tziomeess of each
5.4 Ar r aprgoetmeecnttde wefl aahd nvti tnd © 8 g emeeirstu reeecsh i n
zone
6. KlegnProgect s

6.1 Prmaragdpmennni ng

6.2 | nfaagstpauwd it lygleanngn i n g

6. 3 Pl armthi otgiafiozretsioaum cefs

6.4 Screea@a@mnddnm t plrainmng n g

6. 5 Ecuwmlsdgiptaah minn g

6.p6u bl amal t g apl @omi ng

6.7 Conmmandgygemamnhi ng

6 . 8 -i hadoudsetvreyl opment pl anni ng
7.Me as Guas afnareel mpl ementation of Pl anning

7.1 Regupaltioyn @uar ant ee

7.2 Orgaguiazaniteral

7.3 Hmmaoguaesantee

7.4 Sciteakhrglaagignt ee

7.5 Bwardasnt ee
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7.6 Protmantaigemeeasiwr e s
7.7 Qubheantee
8Comprehensive Benefit Evaluation
8.1 Respnefces
8. 2 -elovd r 0 hemmeenftiatls
8.3 PDorce failt s
8.4 Eclemaeriid s
9Pl anni ng C@mpgpiull &atailda Ampr ov al
Reference and Appendi x

1. Re¥ision of the management pl an

The MPA authorities tchoaiilrd megrmdeag ement npldd f i ecvaerey 5
evaluation on the status of protected targets an
The management pl an of -ppeparMePd eévenmryeywidtiyear an
significamtocbdanegdsiparmgessict i on activities, the ne
and new developing objective of the MPA.

1. Mahagement plans of the NEAMPAN sites

As described above, management plans aftrtolkkes NEAMI
the MMASiheer e are rules and regulations specific:
Reflecting the nature of the MPA, ma f MiN&Rment aut

allow no entry to the cowhei cahr ehaa ranimsd tphreo hMFAI,t swha n
of measures of Marine Special Protected Area (MS
the carrying capacity of the area. Further det ai
i ma bll.e3
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2 Monitoring and assessment of de

The aim of monitoring and assessment is to know
etc.), distribution area, change and main infl ue!

2. Monitoring parameters

2. 1Afleas addresséedrbwngt pbar mmet er s
I n China, we focus on monitoring the protected t

targets in all/l lkkicecads dohgph oi @ dnteerdaurnidreéh senes!| gy &
environomentrmratng®O®A, 2015) for brditeh waMANR ra mqdi aM$ R A
be monitored according to the requirements of fu
high priority concernedhareaisomomamagdmant .enkllow
economic monitoring at t his mo ment , al most no

monitoring report.

Theequir emoennitt oafi ng frequency i s notthel edset atihaend c
monitorshgultdmbe carried out according to the ¢
especially for the MPA of marine organisms. The
the actual situation of differ enmtcyt ytphees boeft tMPRAS ,I
case of emergenci es, it should increase the ur ge

target s.

Tabl &5 2sthdhw requfir@meanidt or i ngs ppeacri af meetde risn t he n

gui ddloirnddPAy protoaist ed targets, such as endangere
ani mal s, pl ant s, marine natuEakh | MPAsdapée., or and
monitoring parameters d ePpaehlddsrugnnmt ntihzegace ¢ il foicca | c

monitoamagepat & dWyPeAera crhef er ehosee standard par amet e

Tabl &@&h&. Mmonitoring mpdr amataengserfeadr mMdPAsne or ga

Monitoring Parameter of

Monitor

Protecte Sedi m| Bi ol o
Par amet Wat lit . . Oth
ater Quality Qual i Qual i ers
Granularity,
Lancelet Density, and pH, DO, COD, DIP, DOC, oo .
. . DIN, petroleum, and | petroleum, o} Biodiversity
Amphioxus biomass j
heavy metals and heavy index, and
metals human
. . H, DO, COD, DIP, L factors
Songjiang Perch Density, and P DOC, Colibacillus.
. . DIN, petroleum, and
Trachidermus biomass petroleum, | Petroleum,
heavy metals
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and heavy | and heavy
metals metals
Coverage of live| pH, TSS, DO, COD, DOC,
Coral . petroleum,
(Anthozod corals, species,| DIP, DIN, petroleum, and hea o]
and death rate and heavy metals vy
metals
Cowfish
(Neophocaena) 5 5 5
Granularity,
pH, DO, COD, DIP, DOC,
Sea turtle
. DIN, petroleum, and | petroleum, o]
(Chelonia mydas .
Quantity, and heavymetals and heavy
frequency metals
Swiftlet
(Aerodramu}
Chinese White o} o) o]
Dolphin
(Sousa chinengis
Tabl &@&h&. honitoring parameters for MPAs of
. Moni toring Paramete’r of
Protect e Moni to Sedi m| Biol o
Par ame{ i
Water Quality Qual i Qual i Others
Surf Clam Shell
(Mactra antiquata
Clam Worm .
(Nereis succinea Density, and DOC Colibacill Biodiversit
biomass pH, DO, COD, DIP, ’ OIbactius. | BlodIversity
Sea Cucumber petroleum, | Petroleum, | index, and
) DIN, petroleum, and
(Stichopus and heavy | and heavy | human
) . heavy metals
japonicug metals metals factors
Shellfish SoRics dersi
Razor Clam pecies, ensity
- and biomass
Fish
Biodiversity
Birds Speueg and 5 5 5 index, and
quantity human
factors
Tabl &h&. honitoring parameters for MPAs
. Moni toring Parameter of
Protect ef W Lo Sedi m| Bi ol od
Par ame i N
Water Quality Qual i Qual i Others
Mangrove . .
(Rhizophora Species, density
. and area )
apiculatg Climate
Chinese Tamarisk factors,
. . DOC, ;
(Tamarix chinensjs pests, alien
- - petroleum, . .
Wild Daffodil o} o} invasive
. . and heavy i
(Narcissus tazetta| Density, and species,
. . metals
chinensi} area and human
Algae factors
(Sargassum
fusiforme
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Tabl &@&€h&. wmoni toring parameters for MPAs of
. Monitoring Paramete*r of
Protect ed Moni t of Sedi mg Bi ol o
Par ame{  water Qualit ) .| Others
Quality Qualii Quali
Cheni er Area,gnd
integrity
Coast al Alrea,tgnd
elevation Storm tide,
Oyster ocean
Submari n-e o] o) o) dynamic,
forest A d and human
Sand Beach \rea, an factors
integrity
Land ed |
Sandbar
Reef |Is
Tabl &@&h&. oni toring parameters for MPAs
. Monitoring Paramete*r of
Protected monito Sedi mdBiolo
Par ame Water Qualit . Other
r Quality Quali Qual s
Bay Biodiversity, DOC, Biodiversity
Island . pH, DO, COD, DIP, .
and typical petroleum, index, and
. . DIN, petroleum, and d
Estuary species, density| and heavy human
: heavy metals
Coastal Wetland and biomass metals factors
Climate
. factors,
Species, DOC, rs.
. pests, alien
density, petroleum, ) .
Seagrass bed o} o} invasive
coverage, and and heavy .
species, and
area metals
human
factors
Tabl &he.ifioonri ng parameters for each
No. MPAOGs Name Protected Targets Monitoring parameters
Densty, biomassand area
1 Nanji Islands National Marine Marine shellfish and algae a plus water/sediment/
Nature Reserve well as their habitats biological/other parameters i
table 2.2and 2.3
) Species, density and area, pl
Shankou Mangrove National ) )
2 ] Mangrove ecosystem sediment/other parameters i
Marine Nature Reserve
table 2.3.
) ) ] Species, density and area, pl
Beilun Estuary National Marine . .
3 Mangrove ecosystem sediment/other parameters i
Nature Reserve
table 2.3.
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Quantity, and frequency, plus
National Nature Reserve of Dazhq  Swiftlet, its habitat and the
4 water/sediment/other
Island Marine Ecosystems marine ecological system )
parameters in table 2.1
Coverage of live corals,
c Sanya Coral Reef National Natur, Coral reef and the marine species, and death rate, plu
Reserve ecological system water/sediment/other
parameters in tabl2.1
) ) ] Tamarix chinensis, marine Density, and area, plus
Changyi National Marine Ecology ) ) )
6 ) organisms and coastal wetlay sediment/other parameters i
Special Protected Area
ecosystems table 2.3
2. 1M@8nitoring bodies and coll ection
As uvexgt edStandéarediiized Construction and Managemen
Are@aswy SOA in 2014, the management agency of MPA
monit or i ngec aHioswee voefr ,| ibmi t ed st aflf tahned MPAD&sr Mmosne t <
are exeoctupgeaeaf eéegysi onal qualified agencies. Such as
center, related uni ver si tmasmsa,gemadwirlalgepayh t hes't
monitoring expendiatumae eaccamoiumg b©bd ple atmet er s,
by services procurement. As the buyer, the MPA m
and has the right to decide how to use the moni't
manageangenrtcy should submit al l data and assesst
I nformation Center and NFGA, the authority of <ce
deci-md kinn g .

Th

we

an

Fo
fr

ev

A2s sessment of dat a

2A8sessment critersia and responsi b

ere are two purposes(tly) @dvabeatehehecmbopgtoneéd
formation. The status of protected targets cou
'l as thé2¢haogknbdowetrdatahtps etss UMRA. The intensit

d main threats wil!/ be known, as wel | as how t
r the protected targets monitored data, such a
equency, S peciaerse an u mbnekre, g r dsdpweecri aageed d fh ee ®@ o s yss t neor
aluation criteria. The biodNieaesi t pndiex.ndnnohahb)
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the monitored data of -2af5f)e cwtiiln g bpea reavmad tueart se d( Twai bt | he
i . e. Sea Water Qual929y) Stamdander( GRua8l09try , Mar i
Standard 1GB2)L8668 sedi ment guality, and Mar i n
(GB182402011) for the biological quality.

The evaluation process i s nor mall yaldomar ibrye t he
environment monitoring center, related universit
wi || nworrimad d ynder the monitoring and evaluation

and the administratioansmilltli ngr gmend tzien ga nt oe xrpeewite
met hodol ogy andCempaésiati om ofescadbbnsulting and rev
consultant/ experts who areTHemilde @uemwdy hoft htitsi st
once a hedepewdscon the budget.

The whole process of the monitoring is illustrat
the final evaluating report with the monitoring
the National nMaGeinntee rl nffoorr nbaatci kou p .

Bliservi .
MPA Administration Uy Service Appointed
monitoring agency

T v
Conduct

Final 'Report Monitoring
with data —
Monitoring
T Data
Consulting& \ Conduct

Evaluation

Draft Report 4—‘

Fi gurTdhe2 process of the monitoring and eva

Reviewing Meeting

2. 2A8sessment against goals and i ndi
As shown in 1.4, the indicators of management pl
natur al ecology/ protected targets, controlling o

working conditions [/ mantaigveerse naf fsacciidnttiifeisc, rweosreke
devel oWhidlrge. moni t ori ng parre medrea fschouwsn dam t2hel pr
the ecology and environment, and the threats. Th
indi cat osrtsatfusr otfhenat ur al ecology and environmen
changes of human activities and other threats by

related to administration and, masmadienaewmdr kafn gMPA
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conditions, thd cdmddi t hebgiomtdhungty devel opment,
and evaluated.

Al though there are many guidelines for the MPAO®S
standards for the MPAG6s evalwuation in China, b ot
appointed NMEMC t oprdortaefctt eadu gttairdgeeltisn eevDadl 6 , howeve
not finished yet.

2.3 nks between monitoring/assessment

2.3U%e of monitoring data

The costly mori tveriyngradatadbl e for-tehe MBAStoOes pg
data proot e hiteed targets and ecolaompoisntagadi shy Ftolre tN\

admini stwlaéemnonhhey get the ecological and environ
quality standards to evaluate sttlhng ictadt alat@af tec as
changes of protected targets. And then the over
analysis, the thmrneatsoaddcdedveBasadabnpsabove re:
will be adjucitald aandi somewislple be i mpl etmeonded by t
processésd be illustrated in Figure 2.2.

Compare with State assessment

quality standard I & report \

Evaluation Result:

!

Cause and effect
chain analysis

:

Actions <—— Annual WorkPlant—— Threatg Drivers

Monitoring Data

Compare with .| Change and Trend
historical data o assessment

Figure 2.2 The use of monitoring dat

Howevdr ,is at hpi trgontihteotr i agc elsagiab laer ef orott he publ i
institutions right now in China. The public does
targets, especially wuseful for the ntimgdborheg c
| ohgegrm monitoring data are very valwuable for th

further analysis and find more Tbefadriesandfdorfranmt i or
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tedam trwomlg d¢loosely wintisttheéei MPAtadmccess these

research, it is the only way up to now.
2.3l Astitutional aspects
The institutions involved for the mon3Tfhheing and

MPA administrabfomonst drhiengcormanagement pl an ob
i mpl ementation of (tNFe&GAplisndg haen dMPRAo miutt roirngly i n
which belongs to the (MMMR)sMirnyi sotfr yNaotfu rEacl o | Roegsyo uar nce
( MEE}¥ stultpeer vi si on and i ns medtnicd nu da inntghodvrRatdy yf oirt awi
hawmanagement effectiveness evaluation every two

The National Marine Data and I nformation Center (
and Navitairdmel Environment Monitoring Center (NMEMC
agency for the MEE. The MPA administration shoul d
before the end of the year, and dheyhémwor algaine (
informabheon moni stGonensu nriecsapteicotni vineelcyhani sm bet weer
exists, such as: meeting.

No communication mechanism between NMDIC and NME|
of famous exper tmewehiant tihnisst iftiuetlido,n.n

MNR MEE \

NMDIC NMEMC
\ MPA
Local | Administration Expert
government Committee
Local Agency Monitoring NGOs Commercial
Agency Company
Figure 2.3 The institutions involved in mon
Blue I'ine means nor mal operational connecti on, red |line
yellow |ine means the supervision and inspecti ol
Many objective i ndicator s, such as the working

community devéhepmantgemendopl dinnadcald ugvadt édr h e n 1
The expert committee provides t he professional
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management pl an, the objectives setting,e monitor
to MPA.

The objectives and the key projects of the mana

agency, monitoring agency, NGOs, buwusnidn ecesosmmeaacp e | a
expertise. Nor mal ly t he es uspepleicetresd fboyr pguobo d sc abnidd d
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3 Feedback of assessment resul ts

practices

The adaptive management principal i s MPIAdel y acc
admini stration has respongi kinldi tayd agortd n g u tt theer iotbyj
management pTher eofforté,e tshd eaosrs € sheemenotn i rteos u lntgs cou

reflected in the annual workplan and/ or manageme

Annual Evaluatior) Continuous

Not Achieve »

results the activities
/v \ A \
New MPA Objective indicators Adapt objectives of
Monitoring Administration of management plan management plan
N W, ! 7
Spe'c_lal < Adjusting Achieved Keep Status
activities workplan Stable

Figure 3.1 The relations of evaluation results

For the annual monitbe BRA &dmi wiagti oot iremsudnd ,th
wi || more focus on the statluesgyfarmpd odmrewitrean mearrtg,e
threats for adjusting the annual wor kpl an. I f th
and environment qguality, some special activitie:
i mproving the en\i rnorerwmmemaniguwaliintgy wi | | be i mpl el

activities.

For tHerlmomregral uation results (at | east 5 years)
committee will compare with objectiveaindéedators
to adapt the objective Bedagcsaéeorlseomahage mantgpma
a ‘$¥ear plan and approved by thet &Ph puadahoantyshw
not be modiftfetdher eygaskmowe/d na rceosnutlitnsuous degr aded

for protected targets and/or ecology, which mean
case the objective indicatlofr st hoef envaanl augaetmeonnt rpel saunl
i ndircsatac e stabl e, especially the protected targ
objectives are usually saying fikeep stabled in t

conditevasl|l astdifror oMPAedtoi c@asatue ahd sastaamhabl
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4 Case studi es

4 Nanj i | sl ands National Marine Natur
4.1.1 Brief introduction

Nanj i Il sl ands NationalMNMar ibneel odMatsurteo Rehsee r mar i(nN
protected ar¢eargetb pfotsdett édi shes, al gae, mar i
habitats. It is located in the southeast sea ar
geographical coordinates of 120A56Nj30nE-to 121A0
MNR consists of 52 islands, tens of bare/ submerg
area of it is 20,106 ha with 1,113 ha of | and a

UNESCOG6s Marine Nature Reserlwd 8o fanWo rsled eRitoesdp haesr
four demonstrauipporsiedeprofeGEFof Biodiversity M

of Chinabés South Sea in 2002. I n 2005, it was a\
beauti ful islands in China.
TheIMNR s |l ocated in the transitional zone of temg

islands and rocks are everywhere with tortuous

various types of beaches, idel ubdeaghtard smodlys be
is situated in the junction of the Taiwan Warm C(
there are unique ecological environment, di vers
providing perfetctveaabi Nawst her MmArhae identified
178 speciesntohi ecnaazlrgae ( The species of shellfish
of the countryés total number and 80% oifedheji angd
of fi sh, 257 species of crustaceans and 158 spec
only found in Nanji |l sl ands, among which 22 ar e

Sargassum ni g.Safrglacisdens cldigrikts@avwu m h,ejaraem gfeinssts f ou

in the islands and reported to the worl d.
The algae are more than just abundant in speci e
temperate and tropical zones and demohssrate C

Di stri but-MMNROi. s Thlee Ndatural museum and gene bank
and has been given the name of the AShell fishes
of the marine project A%dit hmeardn nopgd hiegn tsrpaercs feesr

sout ho.

The scenMNR iosf pNJai sed as @ABi hai xianshano, which
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for having

beauti f ul mount ai ns, di stinctive rock

andreamly sky. Among different islands of the MPA

Il sland and Zhu I sl and are known as fAthe I sland of
and there are Snake | sl and a&and nBitrhde INsalngnd.l sSamp
famous for the wunique rocks, steep cliffs and gr
As the first island ecosysteMNRahays et e sraog s/te iemp
scientific and ecol ogical varueh Ther MBMA alesouh

increasing

touri sts.

4.1.2 The monitoring pl an

The rapid g
of coast al
i mpl ement at
of -MINJIR and

monitoring

The objecti
the shell fi

rowth of population and economy in th
habitats. Although measiur eo§ HhEPASs laean
ion of I CM, thoeptesttotthhebboddveess:

sustain the management capaeirtmy of MI

of shell thehramhdbatgéde mresoundespamda

ve of {{MIN&R menittbopiromgigleasupfpoMding i n
sh and algae resources and their habi

damage onnd halldgde sthesaour ces, promote the virtuou

har moni ous

devel opment of human and natur e.

I n the monitoring plan, the monitoring sites cou
 ocation is mai rolfy sihreltlifd sthakmintda al gae, i ncluding
main ecologi cal types of Nanji shell fish and alg
and muddy flat. Monitoring sites inndipaeameaetecs.l

are shown i

n table 4. 1.

Table 4.1 MonitoMNRg parameters of NJ

ltems Parameters Sites
Sediment particle size Sandy, muddy ecotypes
Habitat All

Habitats diversity

Species with weak or no

Habitat water quality migrationability

Geographic and geomorphic All

conditions
Biodiversity Species diversity All
Biodiversity index All
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Community Biomass and abundance All
structure Species composition All
Species with public attention All
4. 1.3 Monitorihme artes uldtesntanrfd ed
There comprehensive scientific surveys were cond
shows the species number of shellfish and algae
t hagecies number obtahekdfishtherdeaBgaarveys diff
which might be ascribed to the difference in sur
Table 4.2 Shellfish and algae species nun
Shellfish species Algae species
Year P J P Transection
number number
19741976 122 94 4
19921993 143 121 14
20032004 105 85 10
(1) Shell fish abundance & biomass
As shown in Fi#1®®r3e 4.hEk, riomk¥992 ansection had 103
98. | n stamarys éetaiccin, t he speci é@©s3)numbelr2 dr2dP@Bed f
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Figar® Shell fish

As shown
t han
Whi | e

in Figure 4.
th®B.0fn129D 3,
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t he
wefnad
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numiNeIMNR et we en
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Figure 4.2 Shellfish biomas®&JdMNRI abundance i

As shown iinnFsgmudy #¥r&8nsection, shellfish biomas:
than th88.ofThe9®82omass dPtop peal TTFwemdBRn ddn gé m
dropped fr étmo 927 iPinmdas .// mm
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Figure 4.3 Shel |l fi shdybitornaansslségVtisdtRi do na boufn danc e

(2) algae species diversity

I n-MNJR, there is a historical monitoring site for
40 years of monitoring, a decreasing trends in a
4 3, the species number is decreasing in this si
ability to condinotdt ianidthgmdmecn iytaw.ecoonwadegmaded

from constructive sphogogbybraa@Goai eahotpispecamesi s

are degraded to common species.
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Tabl3eodAgterm

variati ons

i nMdP eci es

number (

Constructive . : .
. Dominant species| Common species
Year Total species
speci : . .
pecies No qf % No qf % No qf %
species species species
19591965 84 8 9.5 14 16.6 34 40.7
19801985 73 8 11.0 12 16.4 22 30.1
20002007 49 4 8.2 4 8.2 13 26.5
(3) Threats identified
According to the previous surveys, experts and m
have iWeeni fied for the decline in bi-MdRversity o

E Ov
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u

| oMNR taroea | ocal
bbc

al ||

iNSJ historically wused

by

i on. Local fishermen makai mopaytoof

nés income is from fishery.

wi t h

Among
t he
coaculatumat@®ccoudntrecftdory, smalulae!

t important
i sh
es

part, along aquat.i
from
acqui sliitfieasntdy IGeh et predhet eoare rel ati
d with China. Th
e onnttahle pernovtiercotninoen exampl e:

has d

other coast al parts of

MPA .
t his

of For

um ftuhsei fpoorpmid ati on of species

evel opment of tourism. There is conflic

Since PAhetbhdet abluirslsmemtasofdeMel oped
ur i sMNsR.c dlmhe could b
t he

nt .
trmsNJ touri st number
2007, the
siherdddasd ,t we strength
The decrease shell fish
t his. Thhearnweedt iofg shel |l
threat to the shell fish

al so

day. I n year touristsoé nul

to eat RkRicomowi lcl
s h

S an

resources. of

example of
whisatlman bi g

reased

di ver
tourists wild/
Wi thout

e aggravated.

bring pressur

i sposal proper management on t

ructure coMNsR riusc tfiaorn .f rAd nb hnoaui gnhl aNnJd t her
activities

dock

ring for exisstainng rwialdl ages a

ction, conamndumud omre Tgeseonatdetdu

34



constructions, which wi || influence the | ocal

Especially, the artificial coast al ' ines influ
For example, due bhd stlmedn dNamjaid Icolnssndsucarion, | a
and stones sink into the sea, ISeaadgiasgumo the d

hor berdi i s | argely degraded in this -arda. Gener

l' i ned toet3@ew whallr area, the road construction
al so bring negative effects to its growth by <c
of sea water. So, ant hr opMNR nciocu ldde vberlionpgmeinntf |auce

biodiversity of MPA to some extents.

E Mariculture. I n recent years, cagBNRarming is
I ntroduchiaotnvef spesi es might | ead to species i
environmental poNMNRItiaomhouwts ded IsedabeNeJacageusedl
farming, which poses threats on shellfish and
amount of residual feeds, faeces, and death of
environmentpl Medi duniesgaphe cul ture will also
Residual of medicine will accumulate within |o

transferred tor agihesmimy opimdal |l eviehfl uence the h

E Natur alnmemvii rqual i t-yMiINRear adaits$ oni chNJof nutrient
Redfield ratio: N/P=16, the ratio here is much
1992, the N/ P=36.94. I'n the survey 3% iyrear 200
summer. The ecosystem here is sensitive to the
har mful algae bloom do exi st.

4.1.4 I mproved management measures

Based on t he tihdee nmainfaigeedmet+titN Raagtesmd yt eaf tMIntspeci al
pl ans for r edMRA nagp dtlhiee dfhtrhedai tesy ttfoar t he acti vitie
two pathway to conduct the measures for reduci
i mpl emented by the agencyedgitmeatliy,n samadh resalt he
network; bu2) daaotgi vities should be @exdpparddtnigvd hvwei f
fisoifhgperiod, contr ol the tomaibstael taure.vaThe ad

measures kelowriefing

(1) Ext endfpterfiiodhiimg MPA

China fully impl emdnrdt emdolswmmesi nfcies hli 1WgP5 . After
i mprovemento, ft td mei i kggeepi ng extending. From th
and thefffi ghimegis 4.5 mdMR,h fpreorbgtganninow oh May
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mi ddl e of Sepf Pphisclyi clainndiel p fishipgesesopeaerces
anglrotect the fish |l arva from being caaffjht by <cc
policy is an ompostainht measie alotrhg adne vsenpp cammdent of
ecol ogical environment. It has ecological, soci a
| arva are increasing. Marine biologicalt heommuni t

bottom trawling is fully forbidden-MNR. reducing

(2) Tsewmitstol and updated management facilities
The devel opment of tourism can bring considerabl e
over devel opment of tourism can also bring press
devel opment of touri sm, reduce the <cost of ma n
calculated and the number of tottrickes esgslLdmbew
proposed from 2007 to control touri st quantity.
management were clarified, bright warning signs
the core area of twkee eMRA.daTtheed ,o Isdu cfha caisl ictoimensuni c a
enforcement boats.

(3) Ecological restoration
Sargassumahobeaethe shelter, spawning and feeding
But St hdn dremdemwias degraded due to many reasons, Su(

these macroal gae can absorb nutrienien.foBoambee
restorathomoe@di ati on i s anAMNIRmp ofrhtea nrteSsjthoodar aftearra nN o f
can be simply described as $ohobd,omE)nigar tli)f isctiuadly bo
in Il ab, and 3) cud tefvfaecitonh aosf bseeeend o bnsge.r vGeodo af t er
fields with “hmaver @deenf f bD0OmMuhmted after recent re

(4) Marine r amacrhiicnug taunrde e c o

Sel ect proper sea ar-BMAR, saeh asph #@rheeeifo uttoi ecirretaitee oaf
habitats and environment for marine organism groc
out put-sINRfamNd reduce the fishing pressure. Reasc
encouraged, but tthlet Wreev erhwosptmecnan soifdenrartitce pr ot ect
and biodiversity. Several measures were carried
mariculture, such as reasonabl e -ndaersiicgunl toufr emanroidcel
contrpod!l lount i on, control on alien species culture

environment carrying capacity.

(5) Real time monitoring network
A comprehensive monitoring system is set up, i nc
basresddar and | aw enforcement boat to better manac¢
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rgani siher mLomegpi t oring sites are set up to obt a

ual
nd

necl

qual

envi

ity
pol
udi

ity
ron

i s monitored by conductwagt sWwipeelwarsge n,
l ution status in mariculture area. The e
ng environmental indicators, biological i
indi catdrpr e BiedcMNeR nbaiodal Idyigsiicsalanm esour ces |
mental quality could be achieved by such
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4 . Changyli Nati onal Marine Ecol ogy Spe

4. 2.1 Brief i ntroducti on

With the coagtsdale mweatnlda ntlla eeactoasma mius & m armoanrgiod i ¢ a
chinensClangyi National Marine-MSE®A)ogy 6Ephecbal yPl

for Chinese tamarisk as the protected target in
Shandong Province. It was designed and approved
the mud flat area on the eastern coastline of Ch:

to 119A2306490E and 37A38670N to 37A76120N

CYMSPA mai mti aiurss excatypes, ranging from the shal
saltmarsh and tamarisk wetland. Inside of the MP
pl ant species of tPhhe aGhminteesse ctooomgune esskdy plrestealr (
silveMigsaarst lfus )s adcrcdnamii d mobiucadl especi es of the wl
goos e, wild duck, and pheasant, ma mma | species o
civet, -Beadt mhcroommundali esorMacdfhat vemmneritfor mi s,
iri deseensanBbwllleanc tgao Udhkdsi rradtaur al t amari sk forest s

ha, accounting for 71% of the total MPA . The sca

coast i m&d, CWhi ch makes it extremely val uabl e i n
devel opment. Together with the mangrove planting
Mangrove and Northern Tamari sko. TheMatyamaa i sk w

September, creating a scene of flower sea in the
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targets of

e -MSY A

due to diff e

ecol ogstalratindn recsoer aad

otected centr al

ani mal/ pl ant species,

ecol ogical resource restorati

moder at e
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en.atur al r

on Zzone s u

moder at e
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i mapagemdnhgahnte

knowl edge
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basi-MSPAtamdi onsosuiCiYoundi
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monitoring paramet&€r sanar a ts wawn ciom dluachtleed 4d.nce ev

Tabl4d®odAdi t ori ng ¥dMS®met ers of

I t ems Parameters Sites

Proted t Coverage of Tama intertig
Oi | concentrati intertig
Organic carbon intertig
Sulfide in sgqg intertig
Habitat COD in seawat ¢ intertig
Phospmatseeawat e intertig
Dissolvedi nor ganiicn nsiga intertid
Oil concécentsreatwiad intertid

4. 2.3 Moni taonrdi ntgh rreeastusl tisdent i fi ed

(1) Seawater quality
The monitoring results of sea water quality are summarized in Tabl&e COD was stable in

the sea water from 20942015, thePhosphat e was various at the first
202015, the oil concentration was changed in a ¢
very high concemrtarat iacmd idm otplpee df ii mstr e eyt 2 year
standard, eondegdddikeMNgwamge)r,i aan(d .a3l | other monitori.
within the | imits of criteria.
Tabl58MoAai toring resul tG¥YMSfPAsea water qual.
COD (mg/L) PQOs-P (mg/L) DIN (mg/L) Oil (mg/L)
2010 1.65 2.88 0.00744 0.0174 | 0.503 0.811 0.0240 0.0379
2011 1.83 3.00 0.0360 1.01 0.146 0.280 0.0285 0.0490
2012 1.37 1.90 0.002 0.003 0.698 0.772 0.0196 0.0258
2013 0.760 1.37 0.00500 0.0220 | 0.696 1.76 0.00406 0.287
2014 114 2.21 0.00500 0.0390 |0.371 1.12 0.00911 0.0236
2015 1.37 221 0.00200 0.00500 | 0.345 1.32 0.0193 0.0388
Criteria 3.0 0.030 0.3 0.05
(2) Sediment quality
For the sedi ment guality monitoring, the result
monitoringushtleswwwerehanhér.ia (Table 4.
Tabl6MoAai t oring resul tGYMG&PAsedi ment qualit

Oil (mg/kg) Organic carbon Sulfide (mg/kg)
2010 28.0 67.3 0.0672 0.0398 0.00 6.63
2011 32.3 38.6 0.0523 0.0945 0.672 1.56
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2012 0.015 0.027 0.00 0.384
2013 0.00 7.40 0.0852 0.10 0.469 4.07
2014 0.00 58.4 0.0578 0.282 1.10 5.08
2015 7.12 17.70 0.0281 0.392 6.80 48.10
Criteria 500 2.0 300

(3) Protected targets
The tamari sk forest consi sts4®FO v/ialrd owist ha geer dwre ev
0.6*0464m. The height

monitoringVSsPiAt.es of CY

and di amet efi noft htea nfairx esdk

Tabl7®8Modai t or i ntga marstudE P A o f

Height (c Di ameter (

2013 29910 3 .-49. 8

2014 34380 4 -42. 9

2015 35890 4 -53. 0
The coverage of tamariiskags, momi clohried dowmei s akF
year 2013 and Figure 4.6 for the year 2015. Ther
other botany cover8aga das guhewmn.i7n Tatbelree 4dare 470
transformetdandt ¢ 3g2a23 ha), water pond for aquac:!

Figure 4.5 ThMSRAvier Figure 4.6 ThMSRAVvier
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