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Summary

| . Title

Building up responding strategies and operation on UN Regular Process of the
Global Reporting and Assessment of the Marine Environment

[1. Objectives and Necessities of Research and Development

In the deteriorating circumstances such as ecosystem change, increasing
natural disasters and fisheries products drop by over-fishing, growing pollutants,
decreasing habitats, climate change, etc, on a global scale, some of developing
nations and regional international organizations have recognized the status of
marine environment and tried to improve it, but assessment of integrated marine
environment on a global scale and reliable information on the basis of scientific
facts are not sufficient enough to support policy-makers' decision-makings.

New international standards to strengthen joint efforts among governments are
being formed in this context and UN Regular Process on assessment of marine
state will be established as a part of it, in accordance with Johannesburg Plans
of Implementation in 2002.

On the basis of individual national reports and regional ones, UN Regular
Process aims to strengthen joint efforts among governments by providing
information which could help appropriately prospect and assess the state of
marine environment, conserving and managing marine living and non-living
resources for policy-makers

As a pre-phase to introduce UN Regular Process, the assessment on existing
cases of marine environmental assessment is being implemented. The main
purpose of AoA (Assessment of Assessments) is to provide an effective approach
method to initiate UN Regular Process by assessing a potential to start it and
providing a guideline for it, recognizing gaps at a regional and super-regional
level and suggesting a resonable assessment method.

The Republic of Korea has made much efforts to understand and improve the
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status of marine environments through monitoring, establishing and implementing
improvement methods and legislating by government agencies relating to marine
environment such as Ministry of Land, Transportation and Maritime Affairs,
Ministry of Environment, Ministry for Food, Agriculture, Forestry and Fisheries,
Korea Coast Guard, etc, universities, institutes, private sectors or NGOs and
various organizations, but deficient data related to integrated marine environment
thanks to integration of data to build up comprehensive information system of
marine environment and deficient relationship among informations, insufficient
cooperative policies and networks and poor investments to conserve marine
environment among relevant agencies, little availability of policies to policy-makers
owing to poor information support in spite of increase of research and
examination of decision-making for conserving marine environment make it difficult
to conserve and manage integrated marine environment.

As UN Regular Process assesses the state of marine environment at a global
level through reviewing national data and regional ones, in case of our
nonparticipation of this process, Group of Experts (GoE) will assess our sea
areas based on data of neighboring countries and results of regional
programmes. As a result, Korea's interests could not be fully reflected and it
might be perceived as a nation against global perception of marine environmental
conservation, its dignity could be damaged.

In particular, as the Republic of Korea has semi-closed sea areas and features
of peninsular one unlike neighboring countries such as China and Japan and its
sea areas recognized by international communities are considered as less
important, it is difficult for her to become a member of Group of Experts(GoE) or
operation group. Furthermore, most of surrounding seas (East Asian seas and
North-west Pacific Ocean) of Korea categorized by UN Regular Process belong
to both China and Japan, so it is afraid that their opinions might be most
influenced. Therefore, the Republic of Korea also should actively attend and
express its opinion from the perspective of the management of marine territory
including in particular diplomatic response of naming East Sea as the Donghae in
Korean against being named as a Japan Sea by Japan.

In this point of view, in case of systematically preparing to introduce UN
Regular Process and effectively respond to it at a national level, actively
participating in UN Regular Process with a national level, there is a high



possibility that our nation could establish and implement long-term objectives of
marine environmental management through building up an integrated reporting
system of international level on the state of marine environment over our territory
seas, identifying the change of marine environmental state, its causes and
pressures and insufficient points on assessment and improvement activities and
reflecting them on a decision-making of policies, etc.

At an international level, it is expected that, by achieving the purpose of UN
Regular Process through producing and providing credible data on assessment
of marine environment over surrounding seas around the Korean peninsular,
actively responding to new international regulations led by UN, and supporting
and scaling up developing countries, our nation can obtain an international
support and a more powerful voice and furthermore play a major role in
international cooperation through reflecting our own position on our territory seas
such as naming the East Sea as the Donghae in Korean by upgrading our
position in international communities.

From considering those points, objectives of this study are set up as follows:

First, establishing responding strategies to UN Regular Process by developing a
Korean-typed Regular Process programme through producing problems and
improvement methods related to improve UN Regular Process and making a
guideline to implement it for our country on the basis of it;

Second, building up experts Pool N/W which can support to respond to UN
Regular Process, for examples, making a national report and suggesting policies
of marine environmental management;

Third, recognizing trends of UN Regular Process, reviewing in general the state
of marine environment of our country and developing a framework to make a
national report as well as informing internatioal experts of policies related to
marine environmental conservation of our country by holding an international
workshop for capacity-building;

Fourth, building up detailed and systematic responses to introduce and

implement UN Regular Process by establishing mid-long term national strategies
on UN Regular Process in accordance with our country's guideline to implement it;
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Fifth, At a global level, suggesting optimal operating means of UN Regular
Process, informing international communities of active our participation in it and
reflecting our position on implementing it.

lll. Contents and scopes of research and development

The contents of this study are as follows:
In the chapter 1, introduction, describes background and necessity, objectives
and contents, driving strategy and system.

Chapter 2, it looks into the concept and process of UN Regular Process and
produces things for our country to respond to its introduction through analyzing
outputs and processes of implementing Assessment of Assessments(AoA),
pre-phase for introducing UN Regular Process.

Chapter 3, it deals with holding an International workshop for capacity-building
of domestic experts for UN Regular Process as a basic activity to put out
effective and detailed driving method about outputs from Chapter 2; (1)
capacity-building of relevant experts, (2) building up both domestic and foreign
experts pool and making up working group for a national report, (3) reviewing in
general the state of marine environment of our country, (4) reviewing marine
environment reports of major countries and ones of regional seas, (5)
implementing development of framework of a national report. On the basis of
results from the above, making a national report as a model on the state of
marine environment of our country and in the process of it, finding out problems
and producing responding strategies to them for an actual national report in the
future.

Chapter 4, after looking into international trends to conserve and improve global
marine environmental conservation and our responding strategies towards it, it
suggests a guideline for our national report based on analysis of implemented
UN Regular Process and marine environmental policies, state of marine
environment and existing assessments of our country, responding strategies of
major countries and results from making a national report as a model.

Chapter 5, looking into international trends for conserving and improving global
marine environment and our country's responding strategies towards it, and
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suggests mid-long term strategies for UN Regular Process.

In the end, Chapter 6, it deals with optimal operating means of UN Regular
Process with UN level on the basis of analysing factors to be considered to
achieve purposes of UN Regular Process with the above outputs.

IV. Results

UN Regular Process is for global reporting and assessment of the state of the
marine environment including socio-economic aspects, both current and near
future, based on existing national and regional assessments and aims to provide
information for integrated assessment, conservation and management of marine
living or non-living resources, and prospect and assessment of appropriate marine
environmental status and to strengthen cooperative efforts to protect marine
environment among governments.

"Assessment of assessments"(AoA), as a pre-phase to introduce UN Regular
Process, is being implementing all over the world. AoA collected about 360
projects of marine environmental assessment at a regional and super-regional
level, divided sea areas of the whole world into 21 regions, and developed
template to assess existing projects.

On the basis of these, individual assessment on methods of implementing
assessment and its scope, availability of data, scientific reliability and connection
with policies of existing projects of marine environmental assessment was
implemented and each regional assessment was done with integrating individual
assessment by the region. super-regional assessment was done with
super-regional issues such as oil pollution, invasive species, fishery and
aquaculture, climate change, biodiversity, pollution caused by land-based activities,
coastal development, marine pollution from air, etc and assessed as same item
with regularity of assessment, whether or not to implement integrated
assessment, connection of policies and whether or not to analyse soci-economic
factors.

Results of regional and super-regional assessment were used to recognize

gaps of assessments and to produce reasonable methods of assessment, as a
result, it suggested various options to implement institutional and financial
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factors, etc.

Data for assessing East Asian seas and North-west Pacific Ocean, surrounding
the Republic of Korea, for AoA, were gathered fromPICES, NOWPAP, Global
International Waters Assessment(GIWA), YSLME(GEF), PEMSEA and SCS
projects, but individual data from each nation was not used.

Regional capacity for assessment in the North-west Pacific Ocean relatively
high appeared except socio-economic assessment. Important concerns regarding
database, resources limitation, availability and integration of sharing of expertises
about its surrounding areas appeared to be increased.

In the East Asian sea areas, the indicators for assessment activities of marine
environmental status was relatively high assessed, but the information of marine
living resources was not standardized and non-systematic. Most of data in this
area were related to ecosystem and aspects of human activities, while there is
little data on socio-economic aspects.

Besides, unsustainable exploitation of fish and other living resources, habitats
loss and degradation, modification of ecosystems, eutrophication and sea level
rise and sea water invasion including overexploitation and destructive fishery and
issues related to climates change, marine and atmospheric transport of pollutants
and ecosystem change became supra-regional issues.

According to marine environmental status in the seas of the Republic of Korea
assessed by domestic experts, from the view of climate change, sea temperature
is continuously rising in most part of the whole nation except in particular a part
of Jeju island, it appeared that the scope of change was big in East Sea.

In the ecosystem field, frequency of red tides and change of plankton species
caused by pollutants, and change of plankton group by global worming and
overfishing happened, habitats loss by reclamation and massive destruction of
benthos by oil spill accident appeared.

In the fisheries field, the catch of main fishes is continuously decreasing, while
the rate of minor species is increasing. Coastal seedling farm and sea grass
areas have been decreasing because of reclamation and pollution and alterations
in species' distributions and abundances is reported by climate change. The
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growth rate of aquaculture products is 6.6% per year, quite high, and one of fish
and shellfish is going up from 7.2% in 2000 to 20% in 2006.

As for pollutants, eutrophication and anoxia are being caused by inadequate
sewage treatment, in particular, the rate of sewage treatment is relatively low in
coastal areas. It was revealed that heavy metals negatively affect food security
and marine ecosystem, and coastal waters and sediments were contaminated by
those of ports and industry.

In the socio-economic aspects, 26.6% of the whole population in the Republic
of Korea resides in coastal areas, and 32.4% of urban and 71% of industry
complexes locates in near coastal areas, therefore these facts put serious
pressures on overexploitation of coastal areas. Overcultivation and
over-reclamation resulted in approximately 20% loss of foreshore, and as a result,
extinction of marine ecosystem, coastal and marine creatures’ spawn, habitats
loss and deterioration of fishery resources base were occurred. Since the
mid-1990s, areas of cultivation and reclamation have been greatly reduced
according to restraint policy against them.

To keep conservation of marine environment and sustainable development of
our country, it is essential to have integrated assessment of state of marine
environment, furthermore, effective, efficient conservation and management of it
through the process of decision-making for policies to improve it. For assessment
of marine environment of our country up to now, thanks to no systematic
assessment system, that is, no experience of integrated assessment with
general framework of fields, deficiency of systematic monitoring of marine
environment, difficulty of collecting the latest data and guaranteeing credibility of
them due to poor cooperation among agencies, absence of framework for
analysis and criteria for integrated assessment, etc. there was no effective,
efficient conservation and management of marine environment through integrated

assessment of marine environment.

Under this situation, in the case that national report will be submitted in
accordance with implementing UN Regular process, the principles of reporting

assessment in UN, transparency, validity and credibility, it would be suspected of
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them. Considering responsive management to improve state of marine
environment and whether succeed or not should be included in AOA, it is
desirable to build up regular assessment system which implements assessment of
marine environmental ecosystem, sets up responsive management and then

reflects them in policies at the national level.

In order to respond to main points UN Regular Process focuses on,
capacity-building, method of assessment analysis and improvement of knowledge,
strengthening networks of relevant agencies and encouraging application of a
model case and providing information to support policy-making, etc, it is
necessary to have capacity-building of domestic and oversea experts, build-up of
cooperative networks of relevant agencies relating to marine environment for
assessment and improvement of state of marine environment, provision of
national report and relevant data of marine environment to support
decision-making of policy on marine environment and improvement of her position
in international community to reflect state of marine environment and opinion of it

and to be supported.

On the basis of the above results, objective of the study is a sustainable
development through conserving marine environment of our country. Core
strategies to achieve it are building up integrated assessment system of marine
environment and networks for cooperation among relevant agencies, strengthening
and improving international cooperation, providing information to support
decision-making for marine environmental policies. Also it makes up mid-long
termed plans about core strategies and in the end suggests optimal operating

plans to implement UN Regular Process at the global level.
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£ 36. sl Aot SA
Sea level rise Flooded population Flooded area (ki) note

0.5m 278,745 8b6.126 1.4 w area of Seoul

1.0m 312,55b 464,304 1.6 x area of Seoul
(source: KEI, 2001)
3% 37, FAA A EANE
rise by flooded area (kmé) Expensze (100 million Karean won)
2100
HEEr 22cm 47cm 9Bcm 22cm 47cm 96cm

2020 0 10,23 37.64 0 B3 27 534,07
2040 24 57 B0, 71 139,90 390,67 346,83 2.147.36
2060 59, 21 130,15 27128 1,019.77 1.411.05( 3.265.85
2080 99 68 214,73 430,500 1,289.22] 234587 4.824.76
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9) 715 Wstel B4 ol E

R EELEE

) A A e

th A A% 2ds o 24

Zh B}

DR

vh Az 713 wste] Aold F)

- 168 —



F2IPE M ZA

<)
[n)

H 3 . o etetdaefol| o

—_— — —_— ~

D 0 <° Hp <] .

- - F o e o

o= =

N o ofn <0 a iy o

U 2T o g ow 9,

KIS so JBoAF =X A

r ° Mo & X =

Nz IE = T G S

. P o = L MN uE el ~

hw = o fo N

L N T o TR S U
e = : B2 m T o
B W oy o = B 3 X S
ol ~ Wl UA WM R = N Mur N WW
® N - R w3 n °
g T X M oy 2 o o= o o 4 Nlo ™
X o M ~ & ~ iz ~ % T ~
B N N - 0 m %o ol oy )
s o 5 op T it o W o n wE
MH . oo o S — 0| No n N m.m_v o N 5
S S T I - -1 T oy X0 o/ -
o R <) 3 S & .
K X < 50 o - o o B ‘
Koo xT o F o ob T MM oo o <

S a5 SR W oW g o gy
Oﬁ 5 % W o M N % "W 5 X% M =
ﬁ - — —
p SEH w4 A S SO S

E..% .H_L ~X —_— Z\w .O_ On_o ‘m_mo .FT —_ N 1_._u
~o o Cy T Lf —_— o R i~ . o
AR L Y — % W o m o W B

moop 3 W R o o) M T R S @ 0w i
o) BT R o o o owm = 9 R I R <
wro® L R = O W O 2 5 20 Mo
) — = T Ur_u ~n o —~ p il s N [©e] % 2o X
ol TN X S MT B e 28 AT W o of
1\.” — —~~ —~~ —~~ —~~ — — —~ — —
~ 5 Y w0~ T 9w ow 3 <

- 169 —




TH AR MAG LteEErE Yt t8vIE 75 oAF

2,000,000
—@—:5outh Korea
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= 1,000,000 -
3
500,000 -
a T T T T T
1980 1985 1990 1885 2000 2005
Year
S 2 A= = = 0 Kyalke =
a9 23, 19804 o] F FAHF FEY ofFe xYF W
50 A+
45 -
40 -
P L
£
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E. 25 4 B Demersals
E_ ® Cephalopods
= 20 -
E B Crustacea
15 1 ® Sellfish
10 - B Others
5 A
0 -
1960s 1270s 1980s 1990 2000s
Period
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2000s

2000s

2000s

Others
Other pelagics
H Commeon squid
= Filefish
Saury
m Horse mackerel
= Common mackerel
= Sardine

= Anchovy

Others
Other pelagics
= Common squid
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Puffer
= Horse mackerel
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= Sand lance
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38. 79 o Fe| ofy

1980 1985 1990 1995 2000 2005
=R 169,657 143,512 168,101 230,679 201,192 249,001
3150 62,690 68,479 97,227 200,481 145,908 135,596
A 119,980 127,606 103,970 94,596 81,050 60,086
Z7] 48,843 6,872 27,890 25,173 19,640 15,272
178 o 565 15,702 17,376 12,269 19,510 42,608
Q%o 48,490 42,879 75,293 200,897 226,309 189,126

Sub-Total(% | 450505 | 405050 | 489857 | 764,095 | 693,609 | 691,689
Sub-Total/

Korean Total) | (329%) | (271%) | (333%) | (53.6%) | (58.3%) | (63.1%)

A= 1960 1970 1980 1990 1995 2000 2001 2002

A 2,261 | 44,311 | 257,880 | 411,869 | 649,099 | 374,456 | 373,538 | 497,557

x4 1,096 | 35,781 | 56,274 | 97,637 | 192,960 | 130,488 | 167,909 | 209,995

n 445 6,625 | 196,147 | 269,295 | 286,819 | 212,429 | 175,490 | 242,135

ohA| v} - - 940 8,084 | 27,295 | 14,160 | 17,506 | 24,873

71} 720 1,904 4,519 432 2 437 8 247
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¥ 40. 2/ F2] Wt

A= 1960 1970 1980 1990 1995 2000 2001 2002

A 12,396 | 74,867 | 282,560 | 325,603 | 312,252 | 222,608 | 217,078 | 203,705

= 9,789 | 36,980 | 173,052 | 219,214 | 191,156 | 177,927 | 174,117 | 173,501

3}

i;] 1,709 5,747 30,096 | 61,713 | 15,260 | 17,927 | 16,433 | 10,652
33} 7 6,887 61,301 9,759 75,353 | 11,713 | 13,653 | 13,201
71 e} . 25,252 | 15,810 | 17,249 | 21,067 2,900 5,441 1,601

Ax 1960 | 1970 | 1980 | 1990 | 1995 | 2000 | 2001 | 2002
A 1 21 38 2,656 | 8360 | 25986 | 29,297 | 48,073
=2} - - - 1,037 | 6,733 | 14,127 | 16,426 | 23,343
g - - - - 1,159 | 8473 | 9,254 | 16,548
Hfo - - 7 462 159 494 95 186
= - - - - 50 412 641 1,879
71 e} 1 21 31 1,157 259 2480 | 2,881 | 6,117
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=2

42. Aetx9 COD =%=(mg/L)

1997 1998 1999 2000 2001 2002
AH 1.6 1.5 1.6 1.5 1.4 1.3
Bjj <t 1 0.7 1.2 0.9 1.2 1.2
mp4k 1.4 1.8 1.4 1.3 1.4 1.9
4= 0.7 0.9 1 1 1 1.2
of g 1.4 1.8 2.2 1.2 1.9 1.6
% 1.7 2 15 1.7 1.4 1.2
Z1et 23 2.2 2.3 2.8 22 1.8
A 1.9 1.7 1.4 1.8 2 1.7
A3 0.7 1.3 1 0.8 1 1
=4t 2.3 1.8 1.6 2.4 1.7 1.7
23} 1 1.1 1.3 1.3 1.3 1.1
FEA 1.3 1.1 1.4 0.9 0.9 0.9

A EARE S J FE

A=

3l Rl A 8 53l Rl A3l
1998 0.16 0.191 0.313 0.015 0.027 0.021
1999 0.198 0.12 0.319 0.028 0.028 0.024
2000 0.106 0.166 0.216 0.011 0.032 0.022
2001 0.799 0.663 0.238 0.118 0.071 0.06
2002 0.478 0.442 0.472 0.037 0.05 0.063
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The Number of Red Tides
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At
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1981 1984 1987 1990 1993 1996 1999 2002 2005 2008

Year

Trodote] AW Azl A4 WIHINFRDI

&)

2) 19953 o]F wjd C. polykrikoidesol] &3+ Hz7} ¥wAystn glon F
o= Chattonella spp.oll 2|3t Hz7} S7tste FAE HY

WA e @ A% 7]7ke] W5} F0| (NFRDI 4 2)

Terms 1982-1988 1989-1994 1995-present
Spatial Partial area Jinhae | South Sea to Widespread
distribution Bay southern East Sea| overall coast
Highest density of
No data No data 5,800~43,000
C. polyklikoides(cell /ml)
Persistensy Less than 10 days | Less than 20days 28~62 days

2) 354 &3 E(Zooplankton)
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19 31.

M 3 & sfekstAAlefof st 22 OM AHA
345, T 109(1997-2006)%r k= Adl sEAd EFaE w1 H AT 9 T
8 FFvY B =9%F
Seas East Sea Yellow South Sea Fast China All seas
Sea Sea
Biomass
252.7 365.8 761.4 364.0 436.0
(Wet Weight, mg m-3)
Copepoda 4611 2863 2198 1956 2907
Abundance Amphlpoda 152 28 69 42 73
(inds m-3) |Chaetognatha| 92 136 68 142 110
Euphausiacea 117 36 57 42 63
W) SEZHIE #39 A3}
1) 71583}, sided, A F8, gFe F4 T g8, = 4
<8l G A N MAste TEA FHIAEY +F x99 75l
WY b5 =)
2 &= 5493 2 5FTsY SRIIAE AYAFS AnHow
AR Wt oFgF F7bsHe P Y
(3) 1990t FwtrE HEgdEsivy # kfekdzlsioert g =3
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Yellow Sea

East Sea

dv: Chinhae Bay
Kamak Bay

19 34, Al A o] gt Ak A A
5) & & (Marine Birds)
7hH M
1) AAA 27~-2959 =7 FAA, IHY BF =AM, Y, AdsAl

AAsHE FZ2FE 168, T 5 167F9 °o|&

W) dx2F 4%

1) SUte olsAd A9 T3 713A 2 dEAZA uid 10€53H
ol53ll 3¥7FA oF 1477 A ] HAL =t ALES AW

(2) THSHFGFHAAX 199997 H AE&H X/ A AAXNZE HAFofA
A S

(B) o] AAFA(AY)= NF FHFTE9 iAol EFof Fx2F

e NAA7

=

th #3% 27 24 23

(1) 200735 FAol M= AL HA 198% 159700004 vk 7F B, 2002
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AREA < SST, Salinity, pH, DO, COD, TN, TP, NO, - N,
ol o] NOs; - N, NHy - N, POy - P, SS, Oil & Grease
FHE +6
a4 (trace metal) Cu, Pb, Zn, Cd, Cr”, total Hg, As, CN
F71A
PCBs, TBT
LdA=4
A Q)
ool €l Particle size, IL, AVS, COD
) FHE +6,
AAE (trace metal) Cu, Pb, Zn, Cd, Cr™ total Hg, As, CN
714
PCBs, TBT, Pesticides, PAHs, PCDDs/DFs
LHAEA
AyH <l
o}o]®l Chl a
FAH= +6
74 (trace metal) Cu, Pb, Zn, Cd, Cr”, total Hg, As, CN
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PCBs, TBT, Pesticides, PAHs, PCDDs/DFs
LHAEA
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7h HtsE ol A= TBT, PCBst A H A &+
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3. AAFAH a3 B7F ==
7F. GIWA

1) =4

7h GIWA®] 522 SiAleoe] 2@ ol g5 WA 72 F7hek A7
667) s} e Bl ofshdlE A = Aoy, F7s A
FToEAL FT8A ) AR BAC 2HE wFE AY

2) H7H=A

7h Fa AY7|B2 GIWAL] 4=

vl2 o) 8}l (Kalmar University)

2
mu
A
e
)
N
>
e
Hl
o,
30,
rr
[
o,
=
Lo
N

7H GIWA= UNEPC] 93] FE¥H& sfldz=z2 13
EEERCE

7l GIWAS] B7h e BFa, HuAY, SHES 5 % 91 99, 667)
aA9oE UHdA Ue

¥ 57. GIWAS] A4 W9

Arctic North Pacific Indian Ocean
1. Arctic 25. Gulf of Alaska 48. Gulf of Aden
26. California Current 49. Red Sea

North Atlantic 27. Gulf of California 50. Persian Gulf
2. Gulf of Mexico 28. East Bering Sea 51.  Jordan(land-locked river
3. Caribbean Sea 29. West Bering Sea system)
4. Caribbean Islands 30. Sea of Okhotsk 52. Arabian Sea
5. Southeast Shelf 31. Oyashio Current 53. Bay of Bengal
6. Northeast Shelf 32. Kuroshio Current
7. Scotian Shelf 33. East Sea Southeast Asia and the
8. Gulf of St. Lawrence 34. Yellow Sea South Pacific
9. Newfoundland Shelf 35. Bohai Sea 54. South China Sea
10. Baffin Bay, Labrador 36. East-China Sea 55. Mekong River

Sea, Canadian Arch. 37. Hawaiian Archipelago 56. Sulu-Celebes Sea
11. Barents Sea 57. Indonesian Seas
12. Norwegian Sea Eastern South America 58. North Australian Shelf
13. Faeroe plateau 38. Patagonian Shelf 59. Coral Sea Basin
14. Iceland Shelf 39. Brazil Current 60. Great Barrier Reef
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

East Greenland Shelf
West Greenland Shelf
Baltic Sea

North Sea
Celtic-Biscay Shelf
Iberian Coastal
Mediterranean Sea
Black Sea

Caspian Sea

Aral Sea

40. Northeast Brazil Shelf
40a. Brazilian Northeast
40b. Amazon

Sub-Saharan Africa

41. Canary Current

42. Gulf of Guinea

43. Lake Chad

44. Benguela Current

45. Agulhas Current

46. Somali Coastal Current

47. East African Rift
Valley Lakes

61. Great Australian Bight
62. Small Island States
63. Tasman Sea

Southeast Pacific

64. Humboldt Current

65. Eastern Equatorial
Pacific

Antarctic
66. Antarctic
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3 58. GIWAS] Al W&

| . Freshwater shortage(28 £%)
1. Environmental impacts(&Zd &~ &k
(1) Modification of stream flow(22Z HZA)

(==

2 29)

(2) Pollution of existing supplies
(38) Changes in the water table(X|st=2 35}
o Al

3. Conclusion and future outlook(Z2 2 &% Xah)

2. Socio—economic impacts(Atz] - A |

Il. Pollution(21)

1. Environmental impacts(2t&
1) Microbiological(o| 4 &&t&
2) Eutrophication(F & Zet<g&&E (> 2 &)
3) Chemical(2t&td o &)
4) Suspended solids(gd E*<‘-§/%> A BER<zilE> 18E)
) AN
)
)

2 Ja
0
0

5) Solid wastes(1L|

6) Thermal(ZX=23})

7) Radionuclides(&AMA s E7)

8) Spills(7&® *Z)

2. Socio—economic impacts(Ats] - ZAAM™ A
Sk

o~~~ o~~~ —~ —

3. Conclusion and future outlook(Z& 2

[ll. Habitat and community modification(M &/ x| & F2to| &)
1. Environmental impacts(&+&d & &k

(1) Loss of ecosystems or ecotones(A4 El 74[ = O|&IN<FITH>30)2| 3| &)
HC

]
al
rie
lo

IV. Unsustainable exploitation of fish and other living resources(o{&F % 4
& =27tssh i)
1. Environmental impacts(8td & & &)
(1) Overexploitation(=+ 2! 7H &t
(2) Excessive by-catch and discards(zt= st x| =& 2 H 7])
(3) Destructive fishing practices(Ztz| = of sl 2)
(4) Decreased viability of stock through pollution and disease(2 2t Aol <o

|.2c.§_7_|<o| Aerd 7|-A)

rok

(5) Impact on biological and genetic diversity(M=3&t& 2 |RMEA Clekyd 9|
48!:)

o o

0]

2. Socio—economic impacts(Atz] - ZM A Qs
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3. Conclusion and future outlook(Z& 2

(
(2) Sea level change(sh <=2
(

V. Global change(MX|7& 3}
1. Environmental impacts(&Zd &~ sk
1) Changes in the hydrological cycle(=2st</k X 8>X F7|o| H3})

oio| i3}

3) Increased UV-B radiation as a result of ozone depletion(2 &Zaof }E
UV-B =Atel &74
(4) Changes in ocean CO: source/sink function(si &F CO, =&/ M A2 o] B35}
(5) Changes in sea surface temperature(Si s EH 2L 2| B g}
2. Socio—economic impacts(Ata] - ZM™ A5
3. Conclusion and future outlook(Z& % &< M)
VI. Priority concerns for further analysis(ZtCi & Aol o st M ZAIAL
6) At - BAA 7E E AR
3 59. AbS] - AAA Gl diste] 7 obd WE
Socio—economic Impacts(GIWA Scaling & Scoping Methodology)
A. Freshwater Shortage
1. Loss of agricultural uses.
2. Loss of human drinking water supplies.
3. Loss of recreational use or aesthetic value.
4. Loss of hydro-electric power production.
5. Loss of coastal harbours and inland transport.
6. Loss of industrial uses.
7. Increased potential for conflicts.
8. Reduced availability of food.
9. Loss of waste assimilative capacity.
10. Reduction in options for future use.
11. Increased cost of alternative sources of water supply.
12. Human health impacts.
13. Increased damage to water related equipment.
14. Damage to infrastructure.
B. Pollution
1. Increased risks to human health.

36) Folth(ERAR),

Ak AE T 1) ol
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. Increased costs of human health protection.
. Loss of water supplies.

. Increased clean up costs.

. Loss of tourism or recreational values.

. Loss in fisheries.

. Loss of property value.

. Potential for international conflicts.

. Damage to equipment.

10. Endangerment of species.

11. Costs of litigation.

©O© 00 N O O =~ W DN

C. Habitat and Community Modification
1. Reduced capacity to meet human needs.
2. Loss of income.
3. Loss of employment.
4. Loss of aesthetic and recreational value.
5. Loss of cultural heritage.
6. Increased risk from natural disasters.
7. Costs of controlling invasive species.

D. Unsustainable Exploitation of Living Resources
1. Reduced capacity to meet human needs.
2. Loss of income.
3. Loss of employment.
4. Conflicts among user groups.
5. Inter-generational equity issues(access to resources).

E. Global Change

1. Freshwater availability

2. Food security.

3. Employment security.

4. Changes in productivity.

5. Damage to human life and property.
6. Response costs for extreme events.
7. Increased cost of coast protection.

7) A
7h A2+ 715 (Global Environment Facility: GEF)©] 50% 9] AA-S F&E

W) Pl=r3l ol 71 % (National Oceanic and  Atmospheric  Administration:
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NOAA), &A= FJANEFHF(the Finnish Department for
International Development Co-operation), 2= @l = A7 &3 & 7] F(the

Swedish International Development Co-operation Agency) &°| T8
AYg e

5 Biase) B
7h "Holg o] 5 A olE Y (http:/ /www.giwa.net/)

) E&3=: GIWA Regional assessment reports 26, Thematic reports 1,
Articles 3, Special reports 1. &

9) A
7hH AT AL AA A e G E ohRaL o] g Ak X
) 93lgoz 2003l EEEHAS
. MA
1) &4

h AATH QA B2k 2 Q% AdE AGFEA, 5 A9 YA
g Bhe

=

2) B7h7

b MAS B RS BEUHFIEE, AL EARE, FAWF 5 2
#d gopol TFso} A B FEA L EARY

S A B4
B 3otxo] A

3) H7IFA

7l MAE FAFE, FA71%, $37)7 dE, NS, ANSA A4
W oafo) 7)7Ee] E3tE 91918 (Board)ol o8] weld

) 15909] 79l e Amwﬂrz} 2 AR FYEE FEAL
7h Hke] A1%7 Aelel sl 3

ﬂﬁ’i
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NEEERE

Alaskan o e e PO T =
Boreal Forest = oy 1S o - 4 -~ P = >
“25 % S 5 ' £  ge i
% coustal o > o = Stockholmand & ol
—""""British Columbia / =<7 //—"J istianstad Altai-Sayan o
1 L, . Norwayg ! - 4
.Cana a . { - Sweden Ecoregion (ASER) J
| o i @ \!
Northern Lakes L & § . Central Asia ®
@ o T e Mountains Western Chi
Wisconsin Portugal ey S tn China
: a C(Pva® e (ACAMEIS T
- Slﬁal Perﬁnsura Hindu Kush
{l = N Egypt & Hlmalayas. Eastern Hlmalaya‘s
Tafilalt Oasis )
-~ India P
Baquhirriﬁo = m Caribbean Sea Morocco Assir Nahonal Park / Urban TFMaf Laguna Lake Basin
Costa Ric ‘) (CARSEA) Saudi Arab@,/ India Local @ ___— ‘Q .43 @ Philippines
o ) 5 ., Northernrange 0 || TEM@ . | _aole——mTTT Y Ml;\;:g:t(&am
offee-growing region Trinidad \ \ p
aapsgetydad o O 2 2@ Vietnam apua-
Coloml?la Ly TEM 6 f .+ New Guinea
TF.I\ﬂE ______ 7 = Indonesmr.ﬂ = /. : J.;“/ :
Vilcanota region @ Arafura anadly & F;:i.
Timor Seas No rlhlrn |

Peru— L0
San Pedro de Atacama @ S&o Paulo W=/ { Australi .
Chile Brazil o/ floodplains
2 _ . /‘~,/
Southern Africa @ Approved assessments y ]

'fPam
3 pas
J\ Argenuna (SAMA) @ Associated assessments 4 o V o
r__;
Trade, poverty, and environment: sites in Chile, China, India, Madagascar, Mexico, South Africa, and Viet Nam

2 Tropical Forest Margins

a9 63. MAS] #| 3 W9

5) H7h &

(1) #A 5037k e w3}
(2) BeiA W3k S A

(3) &5 50:d7kel AEA A7
(4) A=l

AN A ZE oA Wslsle] sher)?
AENA Au] 29 1 o]8o] oJEA WEse =)

12820 oW FFS VA EA

WA Bststed 4 48R art TAR

AEA S I Mua7E et d@7Esd AluE e shellA mgel o

g7 W Rk
6 A7 AT AL AN A AN g 5 AE 2

)

)

) AEA B A7ke) a3 w
)

)
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o1 7}?
(7) AR AIZE A&7 StES #ElH 7] A e oW ddE sfof v

(8) *§EH711 of tigt Y ARFAE AES WIlsie M T8 ESAHA
L& Fololv)?

6 Frhra AF 2 wg
7h 2y d AeAIE 93] (Board of the Millennium Ecosystem
Assessment)

1) T35 221, @A E(Institutional Representatives) 2021, Zt= dj
271

ke

) 3719 3] (Assessment Panel)
1) & o 220 2 7449 1198
(2) A= 169
o A
(1) MAS] 49 42 1,700%F 2jolm 7008 @2l& F7tE A& 7% Wy

(2) A7-87 7|5 (Global Environment Facility: GEF), Al|A]-2>3§(The World
Bank), UNEP, =24 o] AF, Abf-rjotgit]o} g4 Folx A4S A

e
7) B ATe B8
7 WAtel =
(1) http://www.millenniumassessment.org/en/about.policies.privacy.aspx
W) =3E
(1) Ecosystems and Human Well-being
(2) Framework for Assessment September 2003

(3) Living Beyond Our Means: Natural Assets and Human
Well-being(Statement from the MA Board of Directors) May 9, 2005

(4) Synthesis Report(general synthesis) May 9, 2005
(5) The Biodiversity Synthesis May 9, 2005
(6) The Desertification Synthesis June 17, 2005
(

)
7) The Business and Industry Synthesis June 17, 2005
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8) The Wetlands Synthesis June 17, 2005
9) The Health Synthesis June 17, 2005
10) Our Human Planet(summary volume) September, 2005
11) Current State and Trends September 2005
12) Scenarios September 2005
13) Policy Responses September 2005
14) Multiscale Assessments September 2005

)

(
(
(
(
(
(
(
(

15) Bridging Scales and Epistemologies: Linking Local Knowledge and

Global Science in Multiscale Assessments Early 2006
8) A
h WA s el 2He RFA BG

W) d3dog 200530 F8H

4. A3 Z239H 3
7} UNEP A 93] =213
1) ¥i7d % 531
7h) 1974 A%

W) AR, B, AR A AR 21(2 Tol: sifel B3I 178
A w3 ALTeE Nl B3 AAAESIHS 23A I Bali
Strategic Plan(2004)S 13 #+x& AT

oh =3
(1) 3% Y8E ®EE AT TBHo|T BAF PFE FHS Y
T5o] BISHOEZMN A&Ibsd Bejeh olfd AAFSe o8& T
AAA L] s, At A2l SF NG5 o8 TUhE 4H

e AR Hoht 2 Hek wAAEY A ol WAeR P&
A= A3 e 3] (Regional Seas Convention)®] Z#| ¢z} o] 9
sle) TAH BAA WolA AL n A
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W dutdoz u9g FFEZE 3o st A AiH
3) Ads) 2 AAs) Z21w
A PR G, BT, BEAY, A, FERFY, Motz
wes, Sa, Zobmsl, A% o Az, Asaa,
oball, Folalotal, BAE|HY, 8P %
e o, 13709

2971, Az,
o, ol

1993} 7} A <3l (Regional Seas) o
}x 2] 7H(Nairobi

(NOWPAP), A

) FHZ 1870
I Z233]0] UNEP 4Fétel A H ¥ A=
% 6}.2] S} (COBSEA),
&
2] H] ¢k(Cartagena

UNEPOlA A3 & o
Convention), *|%3ll(Barcelona Convention), &€
Convention), Wider 7N

1)
% °}2Z 2] 7H Abidjan
Convention)
(2) A Gl AFFT 9 ZHH o= FE]: Sl (Bucharest Convention)
55 B % &(Antigua Convention), S a9t 4 Z (Jeddah
Convention), ROPME 3} %] 9 (Kuwait Convention region), Ho}A]o}3|
G A ] 3 (CPPS, Convention), ‘HHI¥ &

(SAS SACEP),
(SPREP,Noumea Convention) >~ = 1%
553l (CCAMLR),

(B) Agal HEY Z=2 .
(Helsink Convention, HELCOM), 7}2~3]3]l(Teheran Convention) “LZ]
@53} (Oslo Paris Convention, OSPAR)®ll )&

Lima
=38 (PAME), e 3|

3 BE oE
dgaie N2 Z2a9 AgLe 1HFY

A9

(@) FAet=
4) A A Ag Fe A3
7h 14070 73] H7bEo] AHolm dhube] A s A Fe
om A&A o g3 % - Ak Ao Belo] VI AL F
) 1270 ¢ 3 2RSS AR AAFSRE Agsior & HAZA
< wEE A O WA T5EL AT AL ol A gL
Reol A Folo] YL 7 F o) ARAY
1}, YSLME
1) 7N &
7h B3 B AF QAL BAHA 22l 2 AR ALY
) £, @30l FAstm e
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B5mall yellow croaker B Hairtail

OFlatfishes O Spanish mackere]
B Chub mackerel DHerring
B Anchovry O Sandlance

Small yellow croker recovered since early

v:: R
% #?q;a""qga" $ ":E'wﬂ#ﬂ%@ #’5# > q!" $$§ﬁw

29 64. 1990 %HF o]F 3]E-% Small Yellow Fishes
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4) o8l X 3 &Fo 23

7h 14

(1) 197 BANNE A 50 Foke] ARE Fol2 5 9dg. SHEY
o157t dE Hold i FAlolM 20 HEE AR o]Fe] olFo]
27t A9

) FA9

(1) 22 279 A48 53 vas 2w F3o A4 A7 19 B4
g F7Hel W, Fae] wFe How 4Y RRo| A&/saA 2@
Yoz o]FfAL Ug

(1) 8 AL Qdstel A AT} AGAL Yor ABE G4 Ba
2. AAA B s ol WA Feje] WMl & A
dpo] Bo] FukwolN Fa HEHOZ ofF)

Aquaculture Production (metric tonnes)

70000000

60000000 -

50000000 - o Global

W China
m Korea

40000000 -

30000000 -

20000000 -

10000000 -

H
Q
S

O A D D DD D PP LS P N
P D DD D PP PR D P S S
QO RS SR RO NG SRS INC SR SR NG o

N
;L Q

H
)
(L Q

Q
Q
> )

%

>
off

a7 65, T T FAY A

- 251 —



TH AR MAG LteEE s YaE t3Y|

|'|I

FPE AT

2 shotel WA

(1) A2 o4 ool simr} o] A, ol Az As) WA =
244 #AY. 97} Fal QEAA oYU o] Bolg

Larval medusae found

NOW.

Expatriated
ﬂ migration

Uye, S. 2007

1% 66. vty oA =

12
OKoren
B luna
]_{I o B R R R B EE RN R EE RO SRR A RSO E R EREES BA B BRSNS N R R R EA AN N ARG RO A IR T
ﬁ s D Ik WS 9 B 1 0 I 0 A - o o e i A o o e I
x B .
T
gy 6 [reerssnmissnrs s orasesnt s ssanasssans et orsisngntasse s tassranesera el 1 gesnssesat fevig
23
g5
A i A s Wi
" |J n ] L"IA“J 'l
A ak Ak - R PR - L~} - 4 i o ol SN, ]
a8V FHEFHFIFSHST IS S PE
bl R

— 262 —



| x| 2 A

(=)

3l

M 4 % $t=8 UN Regular Process O

ul) %

T

¥

i
1

-

Hd A S

(1

4 Gl =,

%
G

y
G

.
by, ¢ [ T
o . _.I___
- = I < -
— %
- - T
C e
L [
. e
. } "
b

LLE e

{17 l

" i

LLE

W i 1 1 k
. b IJI 1 ik s i L1 Lol AR L) ife LR L] LA

1

LL]

(1]
i

LL]

Ni Surfaca watar 0.1 ppb I

Cu Surface water 0.1ppb =

25

—_
1o

i

B
l

i

veel

K
<
)

PEEELE

oo

o
T

I el A&l dulolE °d FE ¥

3]

4) 2

73 A& 4 (Transboundary Diagnostic Analysis, TDA)

4

)

5

— 263 —



Tlgr 25 o7

Hdotd o8

g7t

=HeIgh MAof

o2 HAE

Mo

i

pig
3

Hlo

R

A4, 718, HE,

9|

L) ©]

R

A= I HE

- A

Bl A3

2 A3E vy o2 TDA(ZS

HE, A& T}

~o

[~
o

i

A

5744 &

T
-

5

u}) TDAG) A #]7]

o
~n

4

N

1

(@) SFEH MR

(5) A7 T2 7)%5e] wal

i
—_
ﬁo

I[N

7F 35 A A

3

al 3%
7-()}

7 BUEH

7}

3

by

gy AAAH 7

2) ABAH °]&

7}

3

hy2

(3) BA7HA]

ol

ﬁo
)
I

— 254 —



M 4 Z $F=8 UN Regular Process Ol8 X|&AM

Fradictad
deqgradation
it fulré Biarstit
of &Clan
Ecocnamic
walus
Economic Economic
o 1] walug Benefit-
cost
analysis
Increasain
Econ. vals
Ecosystem out Ciast of st Costof act
beneflts conservation With
today Im Tuture conservation
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Source: Adapted from Pagiola et al., 2004
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