3—1

UNDP (EERHetE). GEF MEBET 7V UT 1)
ED)\— b F—2w TFICKD) &K - BigoT Y
AT LDOBELZEIET DEBEITEIETEIC DL e 35

Global Action on Reversing Degradation of River Catchments and Adjacent large Marine
Ecosystems through GEF and UNDP Partnerships

SEEHICBIB IO Y3 YDEGEE e 39

Ecoregion Declination in Shallow Seas

Global Oceans Agenda®2016FBEIRERIC
[ oo mrmmmereee e e e e e s 43
Advancing the Global Oceans Agenda to 2016



3—1 UNDP (EiERFEtE). GEF (IRRIEI 7V )
EDIN—=bF—2y TICEHiISFKE - BHODIT IS
AT LOFELZEE T HEFTEEEICDNT

Global Action on Reversing Degradation of River Catchments and
Adjacent Large Marine Ecosystems through GEF and UNDP Partnerships

WERBRSE 7 7 2 ) 7 4 HISEA T KN A —

TG4 I—=) eI
Dr. Vladimir Mamaev
UNDP/GEF, Bratislava

Disruption of the global nitrogen cycle and excessive
loading of nitrogen and phosphorus pollution from
agriculture, human sewage, and industry have created
more than one hundred "Dead Zones' of coastal water
quality and environmental degradation across the
planet. These "Dead Zones" seem to be expanding,
projections of future degradation are alarming, and
urgent action on pollution reduction is needed in river
basins draining to these areas to restore and protect

coastal areas and enclosed seas.

This paper focuses on the issue of "Dead Zones" in
the coastal oceans which can be divided into sub-units
known as Large Marine Ecosystems (LMEs). The
Global Environment Facility (GEF) and its partner
agencies UNDP and the World Bank have collaborated
for 15 years in efforts to assist the countries to
address this adverse coastal impact form land-based
activities. Over $300 mil of GEF grants and $1.3 Billion
in co-financing have been mobilized in an initiative to
help GEF recipient countries to address this growing
problem. Specific examples from the Black Sea LME
and connected Danube Basin as well as East Asian
LMEs and connected land-based activities are presented.
The paper describes the use of LMEs for this task,
the processes used by GEF to foster country commitments

to action, and the actual investments in the agriculture,
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municipal, and industrial sectors as well as in floodplain
and wetland restoration for reducing nitrogen,

phosphorus, and other pollutants.

Beginning in the 1970s and continuing through to
the early 1990s, nutrient-enrichment of the Black Sea
LME resulted in oxygen depletion, causing mass
mortalities of animal life within huge areas of the NW
Shelf. The GEF for the last 15 years has supported
several regional projects in the Danube-Black Sea
Region to reduce nitrogen and phosphorus pollution
in the Danube Delta and downstream Black Sea. 16
countries have worked together with GEF, UNDP,
and World Bank assistance and the European Union
to address these land-based pollution sources creating
dead zones in the Danube Delta and Black Sea. Pilot
demonstrations for nutrient reduction in the agriculture,
municipal sewage, and industrial sectors and to trap
nutrients in restored floodplains are proving to be
cost effective ways of reversing coastal dead zones
with potential annual reductions of 15,645 tonnes of
nitrogen and 5,050 tonnes of phosphorus. Nutrient
emissions to the Danube have been substantially
reduced over the last 15 years (nitrogen emissions
have decreased by about 20% and phosphorus by
almost 50%), and the North West Shelf of the Black
Sea is showing quite remarkable signs of recovery.
Measurable improvements have been observed in the
Danube and Black Sea ecosystems over the last decade
and a half. Nowhere has such nitrogen and phosphorus
pollution reduction been achieved as to reverse the
documented dead zone of oxygen depletion in the
Black Sea's NW shelf. Ultimately, the GEF-funded actions
in the Danube-Black Sea basin demonstrate how
countries can work together to reduce land-based
pollution and Dead Zones. Outcomes of these interventions
are favorable in terms of on-site effectiveness and

multi-country cooperation.

This initiative is now being replicated in East Asian
LMEs with the GEF/UNDP PEMSEA program and
World Bank investments. The East Asian Seas (EAYS)
region comprises six Large Marine Ecosystems (LMEs)
- East China Sea, Yellow Sea, South China Sea, Sulu-
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Celebes Sea, Indonesian Sea and the Gulf of Thailand.
In the last 30 years, 11 percent of the region's coral
reefs collapsed while 48 percent are currently in a
critical condition and over 80 percent are at risk.
Mangroves have lost 70 percent of their cover in the
last 70 years while seagrass beds' loss ranges from
20-60 percent. Unless properly managed, the current
rate of loss will result in the removal of all mangroves
by 2030, while reefs face collapse within 20 years.
Investments in China, Vietnam, and Philippines, are
described in this paper along with an agriculture
pollution reduction project just outside of Shanghai
that will (i) reduce land-based pollution from the rural
/agricultural sectors of the coastal areas and the East
China Sea; (i) promote and replicate cost-effective
and resource-efficient agricultural sector pollution
control and waste management; (iii) promote and
replicate methodologies appropriate for the cost-effective
management of wastewater from diverse rural
communities; (iv) protect water resources and enhance
access to sanitation in rural areas; and (v) encourage

and facilitate coastal conservation.

Special efforts in the Yellow Sea LME and the
Hai River Basin draining to the YS LME are highlighted.
Of the 64 large marine ecosystems in the world's
oceans, the Yellow Sea is one of the most significantly
affected by human development. Bordering countries
share common problems with pollution from municipal
and industrial sites as well as agriculture. Degradation
of the environment is shown by reduced fish catches
; shifts in species biomass (partly caused by over-fishing);
red tide outbreaks, degradation of coastal habitats
(caused by extensive coastal development) and climate
variability. The Yellow Sea LME is also an important
global resource supporting substantial populations of
fish, invertebrates, marine mammals, and seabirds,
many of which are threatened by both land and sea-based
sources of pollution as well as loss of biomass, biodiversity,
and habitat resulting from extensive economic development
in the coastal zone, and by the unsustainable exploitation

of natural resources.
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Surface and groundwater quality in the Hai river
basin, has been seriously degraded due to lack of
effective pollution control combined with increasing
population, industrial output, and intensification of
agriculture and livestock production. Over 80% of the
river stretches in the Basin are classified as polluted.
Groundwater contamination of drinking water aquifers
is a widespread, yet poorly understood, problem in
the Hai Basin. Degradation of urban water supply
aquifers can have large-scale public health impacts
and destroy a valuable resource. Contamination of
shallow aquifers from agricultural runoff and use of
polluted irrigation water threatens the water supply
source for many rural communities. There is also
extensive seawater intrusion on the littoral plain of
Hebeli, threatening irrigation, rural, and urban water
supplies. Discharge of pollutants into the Bo Hai Sea,
particularly around the mouth of the Hai River near
Tianjin, have resulted in large and frequent "red tide"
incidents which can contaminate shellfish and poison

humans that consume them.

Globally, the GEF 4 Strategy for International Waters
contains a global initiative on further action in support
of the Global Programme of Action. Opinions of conference
participants will be sought as to whether such an

initiative should be continued in future phases of the
GEF.

Improved Black Sea
Ecological Status

£

~The "Dead Zone” in the Western Black Sea has been vintually eliminated
=-Cheygon Levals are at near saturation in most areas

«Mumbar of Benthic Spacies increasad 1 5.2 fimes with respect to 1980
*rvesive alien species (Mnemiopsis) sigmhcantly curtaibed

+Lpper reachas of the Danube Basin na langer considarad at risk
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GEF Partnership Investment Fund for Pollution
Reduction in the Large Marine Ecosystems of East

Asia

The leng-term goal: to reduce pollution in the seas of Easl Asia and to promote
Iheir sustainable developmant.

The objactive: ta reduce land-based poliution discharges that have an impact
on the seas of East Asla by leveraging Invesiments in land-basad poliution
Ludl.::tlun through the of i and

larrars.

Expacted oulcomes:

in ies Ihat reduce land-based pollution;

» removal of technical, institulional and financial barrlers that currently limit
investment in pollution reduction; and,

= raplication of cost-effeclive f ducti gias and t
demonstrated by the Fund.
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Ecoregion Declination in Shallow Seas
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In 2002, at Johannesburg, the World Summit on
sustainable development affirms the concept of
ecosystem-based management (EBM) of resources and
services of oceans and coastal areas. To set its
management objectives, EBM involves all stakeholders and,
at the same time, aims for maintaining the natural
ecosystems and their productivity. To achieve this,

scientific knowledge is essential.

One fundamental operational element of EBM is
the delineation of the boundaries for the management
system, or the ecoregion. In essence, an ecoregion is

distinguished by its ecological characteristics.

Ecoregions are complex patterns of biodiversity
determined by climate, geology and the evolutionary
history. As is well known to marine scientists, a
cursory examination reveals that, in oceans, physical
and biological patterns are somehow correlated. For
example, this aspect has been used to explore the
ecological distribution of phytoplankton (Platt &
Sathyendranath, 1999) and copepods (Beaugrand et al,
2002).

There are at present two schools in ecoregion
delineation. One school emphasizes more on the
biological, or qualitative, aspects, as exemplified by
Spalding et al (2007). Their construction of the ecoregions
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for the world coastal and shelf seas are based on:
(1) relatively distinct homogeneous species composition
: (2) distinct suite of oceanographic or topographic
features; (3) dominant biogeographic forcing agents
such as isolation, upwelling, nutrient inputs, freshwater
influx, temperature regimes, ice regimes, exposure, sedim-
ents, currents, and bathymetric or coastal complexity;

and (4) extensive literature and expert review.

The other school uses more physical, or quantitative,
information, as exemplified by Sherman & Duda (1994).
They have delineated 64 Large Marine Ecosystems
(LMEs) globally. LMEs are natural regions of coastal
ocean encompassing relatively large waters, on the
order of 200,000 km? or greater. They are characterized
by distinct bathymetry; hydrography; productivity; and
trophically dependent populations.

Among the latter school, Gregr and Bodtker (2007)
has adopted a more mathematical approach: (1) applying
image classification to comprehensive physical/
oceanographic data to find regions of similarity; (2)
qualitatively comparing these regions to hydrographic
features; (3) testing biological significance at lowest
trophic level; and (4) test for correspondence with
higher trophic levels. In the case of shelf seas, they
choose 5 physical/oceanographic variables: bathymetry;
slope; dlope gradient; tidal velocity;, and Simpson-Hunter
tidal mixing index. It is noted that the ecoregions
obtained by Gregr and Bodtker (2007) are rather different
from those delineated by a less mathematical approach
(Piatt and Springer, 2007).

Physical patterns are characterized essentially by
various fronts. Over the shallow seas around China,
it is found that, except for those associated with the
river plumes or related to shelf-intrusion of the
Kuroshio, the fronts are closely related to the steepness
of the bathymetry (Huang Daji et al, 2008). (Slides 1
& 2) Not surprisingly, known current patterns,
climatological ocean color images (Slide 3) and water

mass distributions all have close resemblance to the
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pattern of the steepness of the bathymetry. Again, [Bl D KEEMREIER A AT T H 07 ) OFBLE AT
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deviations can be attributed to large river plumes
and shelf-intrusion of the Kuroshio. Even analyses of

catch species of two one -time surveys show good

resemblance. (Slide 4)

Slide 1]
Bathymetry & its slope in East China Sea

Bathymatry {mj)

Slide 3

Climatological Ocean Color image
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The above analysis suggests that steepness pattern
of the bathymetry is a strong indicator for ecoregion
delineation, at least for shallow seas. In fact, an
examination of the 5 physical/oceanographic variables
given by Gregr and Bodtker (2007) for shelf seas
reveals that they are in fact all related to topography.

Many of the coastal oceans bordering developing
countries lack long-term ecological and/or physical
oceanographic data set. On the other hand, bathymetric

data do often exist and ocean color images are readily

SST Fronts & Bathymetry Slope

Stided|
Test higher trophic level correspondence
One-Time Catch Species Analysis
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available. We therefore propose a simple ecoregion
delineation method for shallow seas as follows:
® Derive a map of the gradient of the bathymetry
from bathymetric data. A good bottom relief
map will also suffice if bathymetric data is not
available.
® Combining knowledge of large river plumes and
strong ocean currents to delineate ecoregions,
® Knowledge of ocean color images, distribution of
higher trophic level organisms etc will be helpful

to refine the delineation.
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Advancing the Global Oceans Agenda to 2016
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This presentation reviews progress on the global
World Summit on Sustainable Development (WSSD)
and Millennium Development Goals, as they relate to
oceans and coasts, as well as highlights the importance
of putting climate change on the oceans agenda and
vice versa, emphasizing the need to move toward
ecosystem-based management of marine areas beyond
national jurisdiction, which represent 64% of the ocean.
The results reported are drawn from the work of
the Global Forum on Oceans, Coasts, and Islands in
outlining the major ocean and coastal issues countries
will need to face in the period to 2016 and the 4th
Global Oceans Conference held in Hanoi, Vietnam, in
April 2008.

The WSSD goals encourage the application of the
ecosystem approach by 2010 and promote integrated
coastal and ocean management (ICM). To date, over
100 countries have established ICM programs and
between 20 to 30 countries are developing or are
implementing integrated national ocean policies covering
the Exclusive Economic Zone. Eighteen GEF-funded
Large Marine Ecosystem (LME) projects in the world's
large marine ecosystem areas are either approved or
in the preparation stage. Small island developing States
(SIDS) are making progress with a high level of ratification
on international environmental agreements, including
the Convention on Biological Diversity (100%) and
the Law of the Sea (93%). However, many SIDS need

to develop specific institutions or processes to implement
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cross-cutting approaches to planning and management
of oceans and coasts, including addressing the impacts

of climate change.

Fisheries face continued pressure: 76% of all global
fish stocks are fished at or beyond their biological
limits. There needs to be a continued focus on reform
of Regional Fishery Management Organizations
(REMOs); illegal, unregulated, and unreported (IUU)
fishing; fishing overcapacity; and development of
guidelines and legal frameworks for aquaculture. The
WSSD goals call for a significant reduction of the
current rate of biodiversity loss by 2010 and the
establishment of marine protected areas, including
representative networks, by 2012. The status of many
marine species is not known, due to a lack of data;
however, the Global Marine Species Assessment
(GMSA), a joint effort of IUCN/SSC with Conservation
International and other partners, seeks to ensure that
the conservation status of every marine vertebrate
species and of selected invertebrates and plants is
reviewed, with a target of 20,000 species assessed by
2012. Based on data from the Convention on Biological
Diversity (CBD) 3rd National Reports, 81.8% of reporting
coastal countries have designated Marine Protected
Areas (MPAs) and 92.9% have plans to develop new
MPAs.

There continues to be a disconnect between the
freshwater and coastal/ocean communities. The WSSD
goal to develop integrated water resource management
(IWRM) plans by 2005 has seen progress.
53 countries participating in the 2005 Global Water
Partnership Survey and the 2007 UN Water Survey,

Comparing

the percentage of countries having plans completed
or under implementation rose from 21% to 38%. Over
60 countries are in the process of developing, or have
finalized, their respective National Programmes of Action
(NPA) to control land-based activities, although the

extent of implementation is uncertain.

The oceans play a significant role in regulating the
global climate and moderating weather systems around

the world. Changes in climate can have a profound

44

INFd,

BRI MR OKEERDT6 % EWFRE,
T2FENEBAZ TSNS &) kB 2 E 012
BT L TWE T, A - KB - #HsE QUU) @
W, ELE, KEROFA FF 4 ¥ L ERHHO
SEIZIT 72~ 7 U AT BB (RFMOs)
OFREFESGEEICER Lt 2 L E2H ) £3,

WSSD? HEEE, BAEDAEWZ Mtk 05825 % 2010
EFTICRBIRD SRS Z L &, 20124E F TIZ,
v NI =7 BER L, WEEREX (MPA) %1
VEELILEERDVET, L OFFEHEIIEL
DX ) BRIREBIZH 2 00E, F—FH 0 BEIZbho
TWIEHA,

T F R E M (GMSA) —TUCN/SSCE a &~
YXR—=Vary - A7 —FaFVEoori— |
F— O®FEFEE L TRTOWETHEEY KO
EE D B HEBY Y & AEY) DO FEIRTEIZ O WT, 2012
EFTIZ 2 ORI AZ T A2 2 HEEEL LTnE
o BEWERMESYK (CBD) O 3 nl [ 5 #f
DF—=2IZE 5 L. Wl Lz E081.8%74% i+
PREIX (MPA) %82 L. 929%5F 72 %2 MPA %
FELTWET,

YK & Y /PRI & 3B S e WIREE SR W
TWE 9, WSSDD20054F F TITH A K E J5 5 B
(IWRM) FHiZ5ET 5L v HEXER L T
F L7z 20054 K 28— b — 3 v TR £ 2007
AR KSR AR SN L 72537 [ 2 g 5 & Gt
W 258 T L7z, F7213EH0 g o ElE21% 0 538
Yo\ E L7zo 607 EILLLAS, 920t D #iBH (X B e
TIEH ) TEAD, ZENZFNOE TR LIGH) % B
TH72ODOERIEH 7 17 5 A(NPA)Z EEH D,
HHNETTIZERSIETVET,

{1l

RIS HER O S 2 AT L IR O 5 2 il 9
DI EHELREEERIZLTVE T, JUEOEH)IZ
MEEORRE, hFEB L OCRBOAERBRICEZEZ S



impact on the functioning of ocean, coastal, and island
ecosystems. The impact of climate change on developing
nations, especially SIDS, is significant and the implications
of these potential effects range from changes in ocean
chemistry and forecasted sea level rise (9cm to 88cm)
to impacts on ecosystems, human health, and the
displacement of coastal peoples. The need to address
these issues in the oceans community is a vital first
step in combating the potentially devastating effects
of climate change with specific attention to the

developing world and SIDS.

Marine areas beyond national jurisdiction-which
include more than 60% of the world's oceans-represent
the last and largest global commons on Earth. These
areas are highly rich in biological diversity, which
plays a crucial role in the functioning of marine
ecosystems. There is scientific evidence that a 20-25
% loss of marine biodiversity can result in a 50-80%
loss of ecosystem function, threatening the life support
function of the oceans. The impacts of climate change,
such as ocean warming and ocean acidification, are
likely to produce significant adverse impacts which
are not yet fully understood. These areas also host
a wide variety of important human activities which
provide significant benefits to global, regional, and
national economies, including maritime transportation,

submarine cables, and fishing.

The question of governance in marine areas beyond
national jurisdiction is a major issue which countries
will need to address over the next decade. While
there has been substantial progress in recent years
in achieving integrated governance of oceans in areas
under national jurisdiction and in regional seas areas,
governance of areas beyond national jurisdiction
remains largely sectorally-based, with no opportunity
for area-wide environmental assessment. As a result,
it is difficult to address inter-connected issues (such
as the impacts of human uses on the environment,
multiple-use conflicts among users, and responses to
climate change effects) through an integrated and
ecosystem-based approach. There are, moreover,

significant differences of opinion among nations regarding
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what actions need to be taken to improve governance FED ICB L TEROBEVEVWSRHVELE S, X1
in areas beyond national jurisdiction, especially regarding BRI L 72 A TRIRICED 720, EodE
the development of a regime for management of AN D H RO EM 2 LT 5L ENH ) T3,

marine genetic resources and related benefit sharing.
There is a need to enhance management of marine
areas beyond national jurisdiction, moving toward

more ecosystem-based, integrated governance.

Adws the Global
f Oceans Agenda to 2016:
Status and Challenges
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