Table S1. Tier 1 indicators and reference points for capture fisheries activities in the extended EBFA (employed from the previous EBFA[9,10]).

Reference points (Tier 1)

¢ Habitat quality

¢ Biodiversity

e Socio-economic
benefits

o Capture fisheries

capture(tor L)

or (LtargetSL)

or (0.9Ltarget5L < Ltarget)

Management . .
Objective Driving force Indicator Better than target Between target and Limit Beyond limit
0~1 1<RS<2 2~3
¢ Biomass(B) Bumsy<B 1/2(Bwmsy)<B<Bwmsy B<1/2(Bwmsy)
e or CPUE CPUEmsy<CPUE 1/2(CPUEwmsy) sCPUE<CPUEwmsy CPUE<1/2(CPUEwmsy)
e Catch CsMSY MSY < C<2MSY 2MSY < C
e or Fishing Mortality(F) | F<Fmsy Fusy < F<2Fmsy 2Fmsy < F
: . e Age(or length) at first (trargetst) (0.9ttarget<t < trarget) (t < 0.9ttarget)
e Sustainability ge( gth) i

or [L < O.9Ltarget)

e Rate of mature fish(MR) | MR4o%<MR MR200%s<MR<MRa409 MR<MR209

e Ratio of(released stock
abundance) /(wild stock Re/w<0.5 0.5<Rr/w<1.0 1.0<Rrjw
abundance) in
catch(Rr/w)

e Critical habitat damage (DH/H)<(DH/H) arget (DH/H)targer<(DH/H)<(DH /H) imit (DH/H)>(DH/H)limit
rate(DH/H)

e Lost fishing FR<FRuarget FRiarget<FR<FRiimit FR>FRiimit
gear(Frequency, FR)

¢ Discard wastes DW<DWiarget DWiarget<DW<D Wiimit DW>DWiimit
rate(DW)

e Pollution rate of
spawning and nursery (PG/G)<(PG/G)rarget (PG/G)rarger<(PG/G)<(PG/G)iimit (PG/G)>(PG/G)iimit
ground(PG/G)

« Bycatch rate(BC/C) (BC/C)<(BC/Cluarger | (BC/Chrarger<(BC/C)<(BC/Clrm (BC/C)> (BC/Climi

e Discard rate(D/C) (D/C)S(D/C)target (D/C)target<(D/C)S(D/C)limit (D/C) > (D/C)limit

e Diversity index(DI) (DI)=Dltarget Dltarget > (DI)=DIlimit (DI)<Dljimit

¢ Income per person IPPE=>UIPPE LIPPE<IPPE < UIPPE IPPE < LIPPE
employed(IPPE)

e Ratio of profit to RPS>URPS 0%=<RPS < URPS RPS < 0%
sales(RPS)

ER=UER 0.5UER<ER < UER ER <0.5UER

e Employment rate(ER)




Table S2. Tier 1 indicators and reference points for other driving forces in the extended EBFA.

Management
Objective

Driving force

Indicator

Reference points (Tier 1)

Better than target

Between target and Limit

Beyond limit

0-1

1<RS<?2

2~3

e Sustainability

e Aquaculture

e Cultured / wild biomass
ratio (Rew)

Rc/w < Rc/w target

Rc/w target < RC/W < Rc/w limit

Resw timit < Rew

(W)

o Leisure activities e Catch by leisure (C\) CL < CL target Cltarget < CL < CLimit ClLiimit < Co
e Catch by tideland Cr<Cq target Cr target < Cr < Criimit Criimit < Ct
education (Cr)
e Accident and disaster e Predation by jellyfish (P;) | Ps<Pjtarget Pitarget < P < Pyimit PJimit < P;
e Predation by starfish (Ps) | Ps < Pstarget Ps target < Ps < Ps jimit Pslimit < Ps
e Deaths by eutrophication | AD < ADtarget ADtarget < AD < ADjimit ADiimit < AD
(DA)
e Deaths by oil pollution AD < ADtarget ADuarget < AD < ADjimit ADjimit < AD
(BO)
» Stock enhancement e Biomass enhancement by | BE > BEtarget BEiimit < BE < BEtarget BE < BE jimit
activities fries or juveniles release
(BE)
e Habitat quality e Aquaculture e Fish waste (WFg) WEe < WE target WE target < WE < WE iimit WE limit < WE
e Aquaculture debris (AD) | AD < ADtarget AD+arget < AD < ADjimit ADjimit < AD
e Fish food waste (FW) FW < FWtarget FWharget < FW < FWiimit FWiimit < FW
e Water circulation (WC) WC < WCharget WCliarget < WC < WCiimit WCiimit < WC
o Land-based pollution e Domestic sewage (DS) DS < DStarget DStarget < DS < DSjimit DSiimit < DS
e Domestic excreta (DE) DE < DEtarget DEtarget < DE < DEjimit DEiimit < DE
e Industrial sewage (1S) IS < IStarget IStarget < IS < 1Syimit 1Siimit < IS
e Industrial organic matter 10 < I10¢arget I0target < 10 < IOyimit 10)imit < 10
(10)
e Industrial heated effluent IH < IHtarget IHtarget < 1H < [Hjimit IHjimit < IH
(I1H)
o Construction activities e Waste by construction We < We target We target < We < We iimit Woe timit < We
(We)
e Seabed-sand collection SC < SCrarget SCltarget < SC < SCiimit SCiimit < SC
(Cl9)
e Shoreline change by SC: < SCr target SC:target < SCr < SCr imit SCriimit < SCr
reclamation (SCy)
e Sediment inflow by S < Sl target Sl target < SI < Sl jimit Sljimit < S
reclamation (SI)
e Leisure activities e Waste by leisure activities | WL < WL target WL target < WL < WL jimit WV timit < WL




e Heavy metal waste by HM < HMtarget HMtarget < HM < HMiimit HMiimit < HM
leisure activities (HM)
¢ Habitat physical damage HDL < HDL target HDL target < HDL < HDL jimit HDL limit < HDL
by leisure activities (HD,)
e Tideland habitat physical HDt < HD target HDr target < HDT < HD1 jimit HDr jimit < HD7
damage by tideland
education (HDr)
e Accident and disaster e Global warming by GW < GWharget GWiarget < GW < GWiimit GWiimit < GW
climate change (GW)
e Ocean acidification by RT < RTtarget RTarget < RT < RTimit RTiimit < RT
climate change (OA)
e Eutrophication(red tide RT < RTrarget RTtarget < RT < RTjimit RTiimit < RT
occurrence) (RT)
¢ Whitening event (WE) WE < WEtarget WEiarget < WE < WEjimit WE|imit < WE
e Water runoff by storm WR < WRarget WRiarget < WR < WRimit WRiimit < WR
(WR)
¢ Qil pollution by ship OP < OPrarget OPtarget < OP < OPjimit OPimit < OP
accident (OP)
e Oxygen deficient event OD < ODrtarget ODtarget < OD < ODjimit ODiimit < OD
(GD)
e Typhoon event (TE) TE < TE target TE target < TE < TE jimit TEimit < TE
e Stock enhancement o Artificial reefs AR > ARtarget ARiimit < AR < ARtarget AR < AR jimit
activities deployment (AR)
o Biodiversity e Aquaculture e Attracted wild fish by AF < AFtarget AFtarget < AF < AFiimit AFiimit < AF
uneaten food (AF)
e Escaped cultured species Ec < Ec target Ec target < Ec < Ec imit Ecimit < Ec
((=9)
e Disease spread to wild DS < DStarget DStarget < DS < DSjimit DSiimit < DS
fish (DS)
e Land-based pollution o Ballast water discharge BD < BDtarget BDtarget < BD < BDjimit BDiimit < JB
(BD)
e Accident and disaster o Jellyfish bloom (JB) JB < JBtarget JBtarget < JB < JBiimit JBiimit < JB
o Starfish bloom (SB) SB < SBtarget SBtarget < SB < SBiimit SBiimit < SB
e Socio-economic e Leisure activities e Extra income from ElL > EIL target ElL timit < EIL < EIL target ElL < ElL timit
benefits supporting leisure
activities (EI,)
e Extra employment by EEL > EEL target EEL timit < EEL < EEL target EEL < EEL limit
leisure activities (EE,)
e Accidents and disasters e Fishing gear damage or FD < FDrtarget FDtarget < FD < FDjimit FDiimit <FD

ship damage by accident
or disaster (FD)




Table S3. Tier 2 indicators and reference points for capture fisheries activities in the extended EBFA (employed from the previous EBFA[9,10]).

Reference points (Tier 2)

Management Driving Indicator o .
Objective force Better than target Between target and limit Beyond limit
0 0.5 1.0 1.5 2.0 2.5 3.0
More than x More than x More than X Less than X Less than X CPUE data are | CPUE data are not
e Sustainability e Capture years of CPUE years of CPUE years of CPUE years of CPUE years of CPUE not available, available, catch
fisheries data are data are data are data are data are catch trend is trend is declining
available available available available available unchanged
or,
Current CPUE Current CPUE Current CPUE CPUE is Current CPUE or
are extremely are large are moderately | unchanged is moderately CPUE data are
large compared | compared with | large compare small CPUE data are | available,
with average of | average of with average of | or compared with | available, Current CPUE are
CPUE during X | CPUE duringX | CPUE during X average of Current CPUE extremely small
years years years Less than X CPUE during X | are small compared with
« Biomass(B) years of CPUE years compared with average of CPUE
e or CPUE or dat:fl are average O.f during X years
available CPUE during X
Less than X years
years of CPUE Current CPUE
data are is similar to
available average of
CPUE during X
Current CPUE years
are moderately
large compared
with average of
CPUE during X
years
Effortis Effortis Effortis Effortis Effortis Number of Number of license
extremely small moderately similar to moderately license or or fishing gear is
small compared with | small average of large fishing gear is excessive
compared with | average of compared with | effortduringX | compared with | unchanged or
average of effort during X | average of years average of
« Catch or effort during X | years effort during X effort duringX | or Effort is. rapidly
o years years years increasing
llz/}f)};gﬁ ty(F) fisheries Effortisin an
y fisheries management fisheries increasing or
management or self- management state
and active self- | regulation exist | or self- IUU fisheries exist
regulation exist regulation exist or largely
partly IUU fisheries

exist partly




extremely large | Average length | Average length | Average length | of catch is | catch is small
e Age(or compared with | of catchislarge | of catch is | of «catch 1is | moderately compared  with
length) at mature length | compared with | moderately similar to | small mature length
first mature length | large compared | mature length | compared with
capture(t or with  mature mature length | or
L) or length
Institutional or Length at first
prohibition or capture is not
length is | Self-regulated Prohibition available,
established and | prohibition length is | prohibition length
managed length is establish  but | is not establish
established and length at first
managed capture is
smaller  than
prohibition
length

Length at first
capture is
extremely large
compared with
mature length

Length at first
capture is large
compared with
mature length

or

Average length
of catch s

Length at first
capture is
moderately
large
compared with
mature length

or

Length at first
capture is
similar to
mature length

or

Length at first
capture is
moderately
small
compared with
mature length

or

Length at first
capture is small
compared with
mature length

or

Average length

Length at first
capture is
extremely small

compare with

mature length
or

Average length of

Fishing never

No more than a

No more than a

No more than a

A significant

A significant to

Fishing activities

occurs during | minor amount | moderate moderate to a | amount of | most of the are free to

the spawning | of the catch is | amount of the | considerable catchis allowed | fisheries place | operated

season taken during | catchisallowed | amount of fish | to be taken | during the wherever during

the spawning | to be to be | isallowed to be | during the | spawning the spawning
« Rate of or season harvested taken during | spawning season season
during the | the spawning | season

mature I :
. Prohibition spawning season
fish(MR) i

season(prohibi season

tion fishing

ground) is set

up and conduct

to conserve

mature fish

e Ratio Never release | A few release | Release Release Release Release Release

of(released | fishinthearea | fishinthearea | conducted once | conducted conducted conducted conducted
stock and small | twice in recent | three times and | more than four | continuously and
abundance) | (There is no amount in | X year ( X = | considerable times and | considerable
/(wild stock | entrance from recent X year | generation amount in | considerable amount in the
abundance) | external area) (X =generation | period - age at | recent X year | amount in | most recent past




in period - age at | release) on the | (X =generation | recent X year
catch(Rryw) release) on the | area period - age at | (X =generation
area release) on the | period - age at
area release) on the
area
¢ Habitats e Capture Fishing gear Fishing gear Fishing gear Fishing gear Fishing gear Fishing gear Fishing gear that
quality fisheries that has that has small | that has that has that has that has large has extremely
extremely impact on the moderately average impact | moderately impact on the large impact on
small impact habitat small impact on the habitat large impact on | habitat (Beam- | the habitat
on the habitat (Surface gillnet, | on the habitat (bottom the habitat trawl, Danish (Bottom trawl,
(Purse seine, anchovy tow (Stow net, longline, (Trap, bottom seine, haul net | dredge, spray
Midwater trawl | net, boat seine, | swing neton bottom drift gill net etc.) etc.) fishing gear etc.)
etc.) jigging, pole stakes, long gill net)
and line, lift net | bag set net, Operating Operating Operating period
or etc.) setnet etc.) Operating period of period of of fishing gear is
period of fishing gear is fishing gear is very long
Fishing gear Operating Operating fishing gear is very long very long
that has small period of period of very long
impact on the fishing gear is fishing gear is or or
o Critical habitat . very long very long or . o
i (Surface gillnet, Fishing gear Fishing gear
habitat I
damage anchovy toYV or or Fishing gear Fhat has large that has
net, boat seine, that has impact on the extremely large
rate(DH/H) jigging, pole Fishing gear Fishing gear moderately habitat (Beam- | impact on the
and line, lift net | that has that has large impact on | trawl, Danish habitat
etc.) moderately average impact | the habitat seine, haul net | (Bottom trawl,
small impact on the habitat (Trap, bottom etc.) dredge, spray
Operating on the habitat (bottom gill net etc.) fishing gear
period of (Stow net, longline, Operating etc.)
fishing gear is swing net on bottom drift Operating period of
short stakes, long gill net etc.) period of fishing gear is Operating
bag set net, fishing gear is long period of
setnet etc.) Operating long fishing gear is
period of long
Operating fishing gear is
period of long
fishing gear is
long
Possibility for Possibility for Possibility for Possibility for Possibility for Possibility for Possibility for
potential loss potential loss potential loss potential loss potential loss potential loss potential loss of
e Lost fishing | of fishing gear | of fishing gear | of fishing gear | of fishing gear | of fishing gear | of fishing gear | fishing gear is
gear(Freque | is high degree is highly is unlikely is ambiguous is likely is highly likely | high degree of
ncy, FR) of uncertainty | unlikely certainty
Setting period Setting period
of fishing gear of fishing gear




Setting period | Setting period | is moderately Setting period | is moderately Setting period | Setting period of
of fishing gear | of fishing gear | short of fishing gear | long of fishing gear | fishing gear is
is extremely is short is average is long extremely long
short Discarded waste
is extremely large
or
Fatal fishing
wastes is being
discarded
Discarded Discarded Discarded Discarded Discarded Discarded Discarded waste
waste is waste is small | waste is waste is waste is waste is large is extremely large
« Discard extremely moderately average moderately
small small large or
wastes
rate(DW) Fatal fishing
wastes is being
discarded
There is There is There is There is There is There is no There is no

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude
of pollution by
the target
fisheries on the

information on
the magnitude of
pollution by the
target fisheries on
the spawning and

« Pollution spawning and spawning and | spawning and spawning and | spawning and spawning and | nursery ground
rate of nursery nursery ground | nursery ground | nursery ground | nursery ground | nursery ground | and
spawnin grounds, and and and and and
p & existence of oil
and milrsiféy no pollution by | a few pollution | some pollution | considerable much pollution | existence of oil | spillage accident
éroun (PG/ the target by the target by the target pollution by by the target spillage within recent 3
) fisheries on the | fisheries on the | fisheries on the | the target fisheries on the | accident within | years
spawning and spawning and | spawning and fisheries on the | spawningand | recent 3-5
nursery nursery nursery spawning and | nursery years
grounds grounds grounds nursery grounds
grounds
no oil spillage
accident
e Biodiversity e Capture Bycatch never | Current Current Current Current Current Current bycatch
fisheries occurs bycatch rateis | bycatchrateis | bycatchrateis | bycatchrateis | bycatchrateis | rateislarge
« Bycatch compared with | extremely small moderately similar moderately compared with
rate(BC/C) average of small compared with | small compared with | large compared | average of
bycatch rate compared with | average of compared with | average of with average of | bycatch rate
during X years | average of bycatch rate average of bycatch rate bycatch rate during X years
during X years during X years | during X years




bycatch rate

bycatch rate

during X years during X years
Amount of Amount of Amount of Amount of Amount of Amount of Amount of
e Discard discarded fish discarded fish | discarded fish | discarded fish | discarded fish discarded fish | discarded fish is
rate(D/C) is extremely is small is moderately is average is moderately is large extremely large
small small large
There are There are There are time | There are part | There are part | Number of Number of
sufficient time | sufficient time | series data of data (less of data (less species is species is most
series data series data (recent 3-5 than recent 3 than recent 3 considerable decreased
(more than (more than years) on years) on years) on decreased
recent 5 years) | recent5 years) | species species species or
on species on species composition by | composition by | composition by | or
composition by | composition by | catch data, catch data, catch data, Dominant species
scientific catch data, Dominant is most changed
survey, Number of Number of Number of species is
Number of species is species is part | species is some | considerable
Number of species is unchanged decreased decreased changed
e Diversity species is unchanged or
index(DI) unchanged Dominant There are part
Dominant species is of data (less There are part
Dominant species is unchanged than recent 3 of data (less
species is unchanged years) on than recent 3
unchanged species years) on
composition by | species
catch data, composition by
catch data,
Dominant
species is part Dominant
changed species is some
changed
¢ Socio-economic | e Capture Income for Income for Income for Income for Income for Income for Income for recent
benefits fisheries recent X years recent X years recent X years recent X years recent X years recent X years | Xyearsis
is extremely is larger than is moderately is similar to the | is moderately is smaller than | extremely smaller
e Income per | larger than the | the minimum larger than the | minimum smaller than the minimum than the
person minimum living cost minimum living cost the minimum living cost minimum living
employed(l | living cost living cost living cost cost
PPE) Income is Income is Income is
Income is increasing or Income is stable Income is stable or Income is
increasing or stable increasing or stable decreasing decreasing
stable stable
. Profit by target | Profit by target | Profit by target | Profit by target | Profit by target | Profit by target | Profit by target
e Ratio of ) . ' : : . ' . ' . ' . ' .
profit to fisheries . fisheries ' fisheries . fisheries . fisheries ' fisheries . fisheries .
sales(RPS) (production (production (production (production (production (production (production

value-cost) is

value-cost) is

value-cost) is

value-cost) is

value-cost) is

value-cost) is

value-cost) is




extremely large | large moderately average moderately small extremely small
large small
Index of Index of Index of Index of Index of Index of Index of fisheries
fisheries fisheries fisheries fisheries fisheries fisheries employment
employment employment employment employment employment employment (number of
(number of (number of (number of (number of (number of (number of fishermenx
« Employmen fishermenx fishermenx fishermenx fishermenx fishermenx fishermenx number of fishing
t rate(ER) number of number of number of number of number of number of vessels) for recent
fishing vessels) | fishing vessels) | fishing vessels) | fishing vessels) | fishing vessels) | fishing vessels) | X years is
for recent X for recent X for recent X for recent X for recent X for recent X extremely small
years is years is large years is years is years is years is small
extremely large moderately average moderately
large small




Table S4. Tier 2 indicators and reference points for other driving forces in the extended EBFA.

Reference points (Tier 2)

Management Driving fi Indi . L.
Objective riving force ndicator Better than target Between target and limit Beyond limit
0 0.5 1.0 1.5 2.0 2.5 3.0
o Sustainability |e Aquaculture e Cultured / wild |Cultured Cultured Cultured Cultured Cultured Cultured Cultured
biomass ratio |biomass is biomass is biomass is biomass is biomass is biomass is biomass is the
extremely smaller than moderately average significant highly same as wild
smaller than wild biomass smaller than significant biomass
wild biomass wild biomass
e Leisure e Catch by Catch by leisure | Catch by leisure | Catch by leisure | Catch by leisure | Catch by leisure | Catch by leisure | Catch by leisure
activities leisure is extremely is small is moderately is average is moderately is large is extremely
small small large large
e Catch by Catch by Catch by Catch by Catch by Catch by Catch by Catch by
tideland tideland tideland tideland tideland tideland tideland tideland
education education is education is education is education is education is education is education is
extremely small | small moderately average moderately large extremely large
small large
e Accident and |e Predation by Predation by Predation by Predation by Predation by Predation by Predation by Predation by
disaster jellyfish jellyfish is jellyfish is jellyfish is jellyfish is jellyfish is jellyfish is jellyfish is
extremely small | negligible minor moderate significant highly extremely large
significant
e Predation by Predation by Predation by Predation by Predation by Predation by Predation by Predation by
starfish starfish is starfish is starfish is starfish is starfish starfish is starfish is
extremely small | negligible minor moderate significant highly extremely large
significant
e Deaths by Deaths by Deaths by Deaths by Deaths by Deaths by Deaths by Deaths by
eutrophication | eutrophication | eutrophication | eutrophication | eutrophication | eutrophication | eutrophication | eutrophication
never occurs rarely occurs sometimes averagely often occurs frequently always occurs
occurs occurs occurs




¢ Deaths by oil Death by oil Death by oil Death by oil Death by oil Death by oil Death by oil Death by oil
pollution pollution is pollution is pollution is pollution is pollution is pollution is pollution is
does not exist negligible minor moderate significant highly catastrophic
significant
e Stock ¢ Biomass Never release A few release Release Release Release Release Release
enhancement enhancement fries or fries or conducted conducted conducted conducted conducted
activities by fries or juveniles in the | juveniles inthe | once and small | twicein recent | three times more than four | continuously
juveniles area area amount in Xyear (X= and times and and
release recent X year generation considerable considerable considerable
(X= period - age at | amountin amount in amount in the
generation release) on the | recent X year recent X year most recent
period - age at | area (X= (X= past
release) on the generation generation

area

period - age at
release) on the
area

period - age at
release) on the
area

e Habitat
quality

e Aquaculture

¢ Fish waste Amount of fish Amount of fish | Amountoffish | Amountof fish | Amount of fish | Amountoffish | Amount of fish
waste is waste is small waste is waste is waste is waste is large | waste is
extremely small moderately average moderately extremely large
small large
e Aquaculture Aquaculture Aquaculture Aquaculture Aquaculture Aquaculture Aquaculture Aquaculture
debris debris is debris is small | debris is debris is debris is debris is large |debris is
extremely moderately considerable moderately extremely large
small small large
e Fish food waste | Amount of fish | Amountof fish | Amount of fish | Amountof fish | Amountoffish | Amountof fish | Amount of fish
food waste is food waste is food waste is food waste is food waste is food waste is food waste is
extremely smaller than moderately average significant highly the same as
smaller than total fish food smaller than significant total fish food
total fish food total fish food
e Water Water Water Water Water Water Water Water
circulation circulation is circulation is circulation is circulation is circulation is circulation is circulation is
always occurs frequently often occurs averagely sometimes rarely occurs never occurs
occurs occurs occurs




e Land-based e Domestic Amount of Amount of Amount of Amount of Amount of Amount of Amount of
pollution sewage domestic domestic domestic domestic domestic domestic domestic
sewage is sewage is sewage is sewage is sewage is sewage is large | sewage is
extremely small moderately average moderately extremely
small small large large
e Domestic Amount of Amount of Amount of Amount of Amount of Amount of Amount of
excreta domestic domestic domestic domestic domestic domestic domestic
excreta is excreta is excreta is excreta is excreta is excreta is large | excretais
extremely small moderately average moderately extremely
small small large large
e Industrial Amount of Amount of Amount of Amount of Amount of Amount of Amount of
sewage industrial industrial industrial industrial industrial industrial industrial
sewage is sewage is sewage is sewage is sewage is sewage is large | sewage is
extremely small moderately average moderately extremely
small small large large
e Industrial Amount of Amount of Amount of Amount of Amount of Amount of Amount of
organic matter | industrial industrial industrial industrial industrial industrial industrial
organic is organic is organic is organic is organic is organic islarge | organicis
extremely small moderately average moderately extremely
small small large large
e Industrial Heated effluent | Heated Heated Heated Heated Heated effluent | Heated effluent
heated effluent | temperatureis | effluent effluent effluent effluent temperature is | temperature is
the same as temperature is | temperatureis | temperatureis | temperature is higher than 6° higher than 8°
water higher than higher than 1° | higher than 2° | higher than4° | compared with | compared with
temperature 0.5° compared | compared with | compared with | compared with | water water
with water water water water temperature temperature
temperature temperature temperature temperature
e Construction | e Waste by Amount of Amount of Amount of Amount of Amount of Amount of Amount of
activities construction waste by waste by waste by waste by waste by waste by waste by
construction is | constructionis | constructionis | constructionis | constructionis | constructionis | construction is
extremely small moderately average moderately large extremely
small small large large

e Seabed-sand
collection

Seabed-sand
collection
activities are
never occur

Seabed-sand
collection

activities are
rarely occur

Seabed-sand
collection
activities are
sometimes
occur

Seabed-sand
collection
activities are
averagely
occur

Seabed-sand
collection
activities are
often occur

Seabed-sand
collection
activities are
frequently
occur

Seabed-sand
collection

activities are
always occur




e Shoreline Rate of Rate of Rate of Rate of Rate of Rate of Rate of
change by shoreline shoreline shoreline shoreline shoreline shoreline shoreline
reclamation change by change by change by change by change by change by change by

reclamation is reclamation is reclamation is | reclamation is reclamationis | reclamation is reclamation is
extremely low | low moderately average moderately high extremely high
low high

e Sediment Sediment Sediment Sediment Sediment Sediment Sediment Sediment
inflow by inflow by inflow by inflow by inflow by inflow by inflow by inflow by
reclamation reclamation is reclamation is reclamation is | reclamation is reclamation is | reclamation is reclamation is

extremely small moderately average moderately large extremely
small small large large

e Leisure e Waste by Amount of Amount of Amount of Amount of Amount of Amount of Amount of

activities leisure waste by waste by waste by waste by waste by waste by waste by
activities leisure leisure leisure leisure leisure leisure leisure

activities is activities is activities is activities is activities is activities is activities is
extremely small moderately average moderately large extremely
small small large large

e Heavy metal No heavy Amount of Amount of Amount of Amount of Amount of Amount of
waste by metal waste by | heavy metal heavy metal heavy metal heavy metal heavy metal heavy metal
leisure leisure waste by waste by waste by waste by waste by waste by
activities activities leisure leisure leisure leisure leisure leisure

activities is activities is activities is activities is activities is activities is
extremely small moderately average moderately large
small small large

¢ Habitat Habitat Habitat Habitat Habitat Habitat Habitat Damaged
physical damage is damage is damage is damage is damage is damage is habitat
damage by extremely negligible minor moderate significant severe condition is
leisure small worst
activities

e Tideland Tideland Tideland Tideland Tideland Tideland Tideland Damaged
habitat damage | habitat habitat habitat habitat habitat habitat damage | habitatis
by tideland damage is damage is damage is damage is damage is is severe worst
education extremely negligible minor moderate significant

small
e Accident and |e Global SST difference | SST difference | SST difference | SST difference | SST difference | SST difference SST difference
disaster warming by from the from the from the from the from the from the from the
climate change | common state | common state | commonstate | common state | common state | common state common state
is extremely is small is moderately is average is moderately is large is extremely

small

small

large

large




e Ocean PH difference PH difference PH difference PH difference PH difference PH difference PH difference
acidification by | from the from the from the from the from the from the from the
climate change | common state | common state | common state | common state | common state | common state common state

is extremely is small is moderately is average is moderately is large is extremely
small small large large

¢ Eutrophication | Eutrophication | Eutrophication | Eutrophication | Eutrophication | Eutrophication | Eutrophication | Eutrophication
(red tide (red tide) (red tide) (red tide) (red tide) (red tide) often | (red tide) (red tide)
occurrence) never occurs rarely occurs sometimes averagely occurs frequently always occurs

occurs occurs occurs

e Whitening Whitening Arate of Arate of Arate of Arate of A rate of A rate of
event event never whitening whitening whitening whitening whitening whitening

occurs eventareaper | eventareaper | eventareaper | eventareaper | eventareaper | eventareaper

unit area is
smaller than
5%

unit area is
smaller than
10%

unit area is
smaller than
15%

unit area is
smaller than
20%

unit area is
smaller than
25%

unit area is
smaller than
30%

e Water runoff

Water runoff

Water runoff

Water runoff

Water runoff

Water runoff

Water runoff

Water runoff

by storm by storm is by storm is by storm is by storm is by storm is by storm is by storm is
extremely small moderately average moderately large extremely
small small large large
e Oil pollution by | There is no Thereisafew | Thereissome | Thereis Thereis much | Existence of oil | Existence of oil
ship accident pollution on pollution on pollution on considerable pollution on spillage spillage
fisheries fisheries the fisheries pollution on the fisheries accident within | accident within
or the fisheries recent 3- recent 3years
No oil spillage Syears
accident
¢ Oxygen Oxygen Oxygen Oxygen Oxygen Oxygen Oxygen Oxygen
deficient event | deficientevent | deficientevent | deficient event | deficientevent | deficientevent | deficientevent | deficient event
is never occur rarely occurs sometimes averagely often occurs frequently always occurs
occurs occurs occurs
e Typhoon event | Typhoon is Typhoon is Typhoon is Typhoon is Typhoon is Typhoon is Typhoon is
frequently frequently often occurs averagely sometimes rarely occurs never occurs
occurs occurs occurs occurs
and and and
and and and and
amount of amount of amount of
amount of amount of waste inflow amount of amount of waste inflow waste inflow

waste inflow
from land is
extremely
small

waste inflow
from land is
small

from land is
moderately
small

waste inflow
from land is
considerable

waste inflow
from land is
moderately
large

from land is
large

from land is
extremely
large




e Stock o Artificial reefs Artificial reefs The number of | The number of | The number of | The number of | The number of | The number of
enhancement deployment deploymentis | artificial reefs artificial reefs artificial reefs artificial reefs artificial reefs artificial reefs
activities never occur per unitareais | perunitareais | perunitareais | perunitareais | per unitareais | per unitareais

extremely small moderately average moderately large
small small large
e Biodiversity e Aquaculture e Attracted fish Amount of Amount of Amount of Amount of Amount of Amount of Amount of
amount by uneaten feed uneaten feed uneaten feed uneaten feed uneaten feed uneaten feed is | uneaten feed
uneaten food is extremely is smaller than | is moderately is average is significant highly is the same as
smaller than total feed smaller than significant total feed
total feed total feed

e Escaped Amount of Amount of Amount of Amount of Amount of Amount of Amount of
cultured escaped escaped escaped escaped escaped escaped escaped
species cultured cultured cultured cultured cultured cultured is cultured

species is species is species is species is species is highly species is
extremely smaller than moderately average significant significant extremely
smaller than total cultured smaller than (20~30%) (30~40%) (40~50%) large
total cultured species total cultured (>50%)
species (5~10%) species

(<5%) (10~20%)

e Death of wild Arate of death | Arate ofdeath | Arateofdeath | Arateofdeath | Arateofdeath | Arateofdeath | Arate ofdeath
fish due to of wild fish by of wild fish by of wild fish by | of wild fish by of wild fish by | of wild fish by of wild fish by
disease spread | disease spread | disease spread | disease spread | disease spread | diseasespread | diseasespread | disease spread

is extremely is lower than is moderately is average is moderately is higher than is extremely
lower than natural lower than compared with | higher than natural higher than
natural mortality natural natural natural mortality natural
mortality mortality mortality mortality mortality

e Land-based ¢ Ballast water Amount of Amount of Amount of Amount of Amount of Amount of Amount of
pollution discharge discharged discharged discharged discharged discharged discharged discharged

ballast water is | ballast water is | ballast wateris | ballast water is | ballast water is | ballast wateris | ballast water is
extremely small moderately average moderately large extremely
small small large large

e Accidents and | e Jellyfish bloom | Jellyfish bloom | Jellyfish bloom | Jellyfish bloom | Jellyfish bloom | Jellyfish bloom | Jellyfish bloom | Jellyfish bloom
disasters always occurs frequently often occurs averagely sometimes rarely occurs never occurs

occurs occurs occurs

o Starfish bloom | Starfish bloom | Starfish bloom | Starfish bloom | Starfish bloom | Starfish bloom | Starfish bloom | Starfish bloom

always occurs frequently often occurs averagely sometimes rarely occurs never occurs
occurs occurs occurs




e Socio-
economic
benefits

e Leisure e Extra income Extraincomeis | Extraincome Extra income Extra income Extra income Extraincomeis | Extraincome is
activities from extremely is larger than is moderately is average is moderately smaller than extremely
supporting larger than minimum larger than compared with | smaller than minimum smaller than
leisure minimum living cost minimum minimum minimum living cost minimum
activities living cost living cost living cost living cost living cost
e Extra Extra Extra Extra Extra Extra Extra Extra
employment employment employment employment employment employment employment employment
rate by leisure rate by leisure | rate by leisure | rate byleisure | ratebyleisure | rate byleisure | rate by leisure rate by leisure
activities activities is activities is activities is activities is activities is activities is activities is
extremely high | high compared | moderately similar to moderately small extremely
compared with | with capture high compared | capture small compared with | small
capture fisheries with capture fisheries compared with | capture compared with
fisheries employment fisheries employment capture fisheries capture
employment rate employment rate fisheries employment fisheries
rate rate employment rate employment
rate rate
e Accidents and |e Fishing gear Damaged Fishing gear Fishing gear Fishing gear Fishing gear Fishing gear Fishing gear
disasters damage or ship | fishing gearor | damage or damage or damage or damage or damage or ship | damage or ship
damage by ship is optimal | ship damageis | ship damageis | ship damageis | ship damageis | damageis damage is
accident or condition negligible minor moderate major severe worst

disaster




