3RD

YSLME
SCIENCE
CONFERENCE

QINGDAO, PR CHINA
15-19 JULY 2019

Members of YSLME's Interim Commission Council during the ad hoc meeting.

The 1st Meeting of the ad hoc Interim
Commission Council (ICC)

The First Meeting of the ad hoc Interim Commission
Council (ICC) was held in Shangri-la Hotel, Qingdao,
on July 15-16, 2019. The meeting was participated by
40 representatives from governments of the PR China,
RO Korea, UNDP, UNOPS, NOWPAP, members of the
Regional Working Groups (RWGs) from PR China and
RO Korea and observers from academia and NGOs.
The Meeting was Chaired by Mr. Jae-Ryoung OH,
National Coordinator of YSLME Il in RO Korea and b 2 1| 7 s
co-chaired by Mr. Yafeng YANG, Division Director of = : y & L -~ = 8
International Cooperation, FIO, PR China. Xiaohon Jiang of MNR, PR China.

The meeting recognized the significance of
implementation of the projects considering the time
remaining before termination in 2019 and the needs
to consider the post-YSLME Project arrangements
by sharing views on regional ocean governance
mechanism between two countries. The meeting
also reiterated the importance of cooperative
commitments to achieve successful completion of
the 2nd phase of the Project with the outcomes and
achievements. Changsoo Kim of MOFA, RO Korea.
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Dr. Jose Padilla of UNDP Bangkok Regional Hub. Mr. Yafeng Yang of FIO, PR China.

The meeting emphasized the roles of
existing bilateral mechanisms related with PCA GSA
marine science, environment and fisheries.
and acknowledged the importance paid by
the two countries which have contributed
significantly to the sustainability of the
YSLME. The meeting approved a second
extension of the project up to December
31, 2020 for implementation of the project
under its existing workplan until June 30,
2020, and terminal evaluation, audit and
project closure before December 31, 2020.

The meeting agreed to have the next ICC
meetings together with a bilateral meeting
with respective two Ministries of both
countries in Busan, RO Korea, in September,
tentatively. Mr. Yinfeng Guo of YSLME.

Dr. Chaode Ma, Program Director of UNDP China, Dr. Jose Padilla of
UNDP Bangkok Regional Hub, Mr. Yafeng Yang of FIO, PR China
and Dr. Jae-Ryoung Oh of KIOST, RO Korea led the meeting.




~ 2019 Annual Meeting and Workshop of -
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Advancing Fishery Science and

Technology

To help share advances in fishery science and technology,
experts from the Yellow Sea Fisheries Research Institute
(YSFRI) of China, Chinese Academy of Fishery Sciences,
West Sea Fisheries Research Institute (WSFRI) of RO Korea,
National Institute of Fisheries Science (NIFS) of RO Korea,
and Nanjing University in China, presented their recent
research progress on fishery resource in the Yellow Sea,
mariculture techniques of shellfish, genetic breeding of
algae and sea cucumber, aquaculture disease of marine
fishes, marine environment safety assessments, etc.

About 30 experts from both China and RO Korea
attended the academic workshop. China and RO Korea
also conducted in-depth discussions on the sustainable
development of the Yellow Sea fishery. A preliminary
opinion was reached on the content and methods of
future cooperation between the two parties, for example,
to conduct the cooperative research on fish and shrimp
farming. Both sides agreed that the joint training of talents
should be promoted in the future.

The event was opened by Dr. Xianshi JIN, YSFRI and
Dr. Woo Jeung CHOI, WSFRI, with Ms. Zhihong LIU,

Dr. Xianshi Jin of YSFRI.

Director, YSFRI serving as moderator. The main academic
presentations are detailed below.

Dr. Liu Fuli (YSFRI) gave a presentation entitled “The
Breeding of New Cultivar of High-Temperature Tolerance
and the Molecular Mechanism of High-Temperature
Tolerance in Saccharina Japonica”. S. japonica is a cold-
temperate species that often suffers heat stress during
cultivation in temperate and subtropical zone in China.
Thus, improving the heat tolerance of the cultivated S.
japonica is very significant. A new Saccharina variety




“Huangguan No. 1" was bred successfully. This new
variety has an excellent performance; particularly, it has
stronger resistance to high temperatures. The molecular
mechanisms of the increased heat tolerance of the
varieties are poorly understood. To explore the response
to heat stress on molecular level, RNA-seq method used
to identify the differentially expressed genes (DEGs)

and differentially expressed miRNAs. Based on function
annotation of DEGs and the target genes of miRNAs,

a set of genes were identified as the candidate genes

in response to heat stress. Additionally, comparative
proteomic was applied to identify the differential
expressed proteins (DEP) under heat stress. A total of
104 and 107 proteins were identified as the DEP in the
sporophyte and gametophyte, respectively. These results
will provide new insights into the regulation mechanism in
response to heat stress in S. japonica.

Dr. Ding Qi (YSFRI) presented on the “Ecological Footprint
and Vulnerability of Marine Capture Fisheries in China”.
This study first systematically evaluated the exploitation
history of marine capture fisheries in China, focusing on
the historical exploitation behavior of fishing fleets from
the 11 coastal provinces and municipalities. Using the
framework of vulnerability, it then presented the most
detailed comparative study to date on the vulnerability of
these coastal provinces to the impacts of a reduction in
marine catches.

Dr. Liao Meijie (YSFRI) presented on the “Genetic
Evaluation and Selective Breeding of Sea Cucumber
(Apostichopus japonicus)”. The genetic diversity and
structure of eight (8) sea cucumber populations from
China (Qingdao, Yantai), RO Korea (Kunsan, Mokpo
and Posco) and Russia (Vladivostok) were analyzed

using microsatellite and mitochondrial DNA sequencing.
Microsatellite cluster analysis and phylogenetic analysis
of COI gene showed that the genetic structure and
differentiation of different populations of sea cucumber
were not only related to geographical location, but also
affected by ocean current. There was no significant
genetic differentiation among the three populations with
different body color. Dr. Liao also introduced a new sea
cucumber variety “Shenyou No. 1" (GS-01-016-2017)
bred by YSFRI. It was selected for four generations by
means of mass selective breeding. The survival rate at
six-month-old after Vibrio splendidus infection is 11.68%
higher than that of unselected sea cucumber. Using pond
culture type, the body weight and the survival rate at
harvesting time is 24.46% and 23.52% higher than that
of unselected sea cucumber. It has valuable application for
the sea cucumber culture.

Dr. Wu Qiang (YSFRI) presented on the “Changing States
of the Food Resources in the Yellow Sea Large Marine
Ecosystem under Multiple Stressors”, summarizing the
changing states of the food resources in the YSLME
under multiple stressors from 1958 to 2015, including the
changing states of biomass yields, species composition,
trophic level and biodiversity. The results show that

the changing trends might be out of the anticipation.
There were no significant decline of biomass yields,
trophic level and biodiversity after 1980s, and the mainly
decline happened before 1980s. However, the species
composition changed a lot, that is, over the past half
century there were two different types of dominate
species shift in YSLME under multiple stresses. One was
from demersal, high value species to pelagic, lower value
species shift during 1958-59 to 1998-2000, and the
other was from pelagic, lower value species to demersal,




low value species shift during 1998-2000 to 2014-15.
For future sustainable development, it is still necessary to
further strengthen adaptive management.

Dr. Jin Yue (YSFRI) presented the “Age, Growth and
Microchemical Characteristics of Two Loligo Squids”
where he first introduced the catch trend from global
range and within China, to emphasize the economical
and ecological importance of squid. Therefore, it is vitally
important to get knowledge of life history traits on these
two neritic squids. His study focused on microstructure
of statolith and he introduced the methodology of
statolith processing to get the age. He compared the age
of same squid species from different studies and found
that age determination methods are not standardized.
He established age and growth models for two studied
species and back-calculated the hatching month of the
two species. The element composition of statolith was
analyzed and was used as species identification tools.
Lastly, migratory patterns of the two neritic squids were
speculated.

Dr. Zuo Ping from Nanjing University gave a presentation
entitled “Gradient Pressure Analysis Based on Spatial

and Temporal Changes Caused by Fishery Catch Along
Chinese Yellow (Bohai) Large Marine Ecosystem”. She first
reviewed the global fisheries catch status in the recent
years. Then the captured fishery landings for different
provinces were analyzed to see if there are differences of
fish size and species among provinces. She also reviewed
the fisheries policies in the last three decades. The policies
consist of fishing licensing, double control system,

fishery proliferation and larvae release, off-season fishing
restriction, fishery catch reduction, marine protected areas
and marine ranching and some others.

Dr. Un Ki Hwang (WSFRI) presented the “Studies on
marine environmental safety assessment using organisms'’
effects in NIFS”. His study was composed of three items:
the development of test manual, application of coastal
sediment assessment and assessment of single and mixed
toxicity of coastal pollutants. The test manual contains
detailed information on the principles of measurements,
test organisms and test conditions. The publication of this
book and its use as a process test method are expected
to broaden the base of ecotoxicity studies. Collected
were 58 sediments during the February and August for
the assessment on the sediments contamination using
the normal embryogenesis rates of sea urchin and oyster.
The most common way to determine the morphological

variation of individual or population unit. Also, Dr. Hwang
conducted genetic research. Sediment pollution has been
observed as morphological change from genetic change,
and it can be used an indicator gene to identify pollutants.
Seokryel Kim (WSFRI) presented on the “Characteristic

of Parasitic Leech, Limnotrachelobdella sinensis in Carp”.
In March to May 2017, mass mortality in a population

of crucian carp, Carassius auratus occurred in Miho and
Byeongcheon river, RO Korea. Many leeches were isolated
on the surface of operculum in the sampled fish. The
morphology of leech and host reaction by leech were
studied by means of light and electron microscopy. On
the inner side of each operculum of C. auratus (n=10),
the leeches of 1-4 individuals were parasitic. The leeches
had approximately 41.0 mm in total length and 11 mm

in width. This body was composed with anterior sucker,
neck, trunk and posterior sucker and respectively average
length were 2.3 mm, 7.2 mm, 23.3 mm and 8.7 mm. Both
sides of the trunk lateral vesicle of 11 pair existed. When
observed by SEM, anterior sucker was hemisphere shape
and the mouth where proboscis comes out existed with
the its center. Proboscis was connected the esophagus
directly. Under light microscopy, bloodsucking gill of C.
auratus observed lamella fusion, hyperplasia the epithelial
cell of the filament and lamella, increased mucocytes

and blood congestion. On the other hand, necrotic and
edema epithelial cell of the lamella, and appearance of
the macrophages from some individuals were thought
the secondary infection with the bacteria or virus after
bloodsucking activity of the leech.

Dr. Young Baek Hur (WSFRI) presented on the “The Status
of Oyster Culture in Korea”, introducing the status of
oyster culture in RO Korea. Korea's oyster production

was converted from natural harvesting to aquaculture
production in the 1960s. In 1972, MOU with USA FDA
started exporting oysters with designated areas under
KSSP. In recent years, about 320,000 tons of oysters have
been produced annually. The southern coast of RO Korea
is known as the best place for oyster cultivation due to its
complicated coastline, many islands and bays, and there
are seven oyster production designated areas recognized
by the USA FDA. More than 80% of seed production

is produced naturally and the remaining is obtained by
artificial seed production method. Recently, natural seed
production sites have been decreasing due to various
coastal development, and the expectation of artificial seed
production is increasing due to the problem of various
problems like overcome unstable natural seed production
and development of high quality seed production etc.




The development of oyster seed production technology
was developed and industrialized by the National Institute
Fisheries Science in 1996. Currently, about 60 commercial
artificial seed production hatcheries are producing about 3
million string seeds each year. However, recent demand for
the development of new technology for the artificial seed
production such as triploid oyster and the resolution of the
productivity decrease due to the water pollution problem
in the coastal zone is increasing. In addition, as the
standards for food hygiene safety for fisheries products
are strengthened around the world, there is a need for
hygienic management of produced oysters and the need
for production of products with high added value such as
individual oysters. Development of technology is required
to activate oyster aquaculture industry.

Dr. Kyung Mi Lee (WSFRI) presented the “Study on
technology for actions to high water temperature damage
on fish farm in Cheonsu Bay, West Sea, Korea”. Cheonsu
Bay was a suitable area of rockfish (Sevastes schlegeli)
aquaculture, and the recent high water temperature
phenomenon in summer caused damage to mass
destruction repeatedly (500 tons in 2013 and 600 tons in
2016), resulting in a large economic loss of 5 billion Won
in 2016. As repeated high water temperature damage is
expected if existing technology continues, this study was
carried out to identify the environmental characteristics of
Cheonsu Bay to reduce high water temperature damage,
and to develop customized aquaculture technology

and replacement species considering these factors. To
investigate the environment of Cheonsu Bay, three areas
(A, B, C) where Cheonsu bay fish farm are abundant were
selected. The depth of the water in Cheonsu Bay was
shallow at 15 m to 20 m, so there was no difference in
water temperature between the surface, middle and low
layers. In the summer of area A located inside Cheonsu
Bay, the average water temperature per day exceeded
28°C for 15 days from August 9-23, resulting in high
water temperature exposure. The dissolved oxygen (DO)
tended to be lower in summer than in other seasons,
especially in area A compared to other areas. Experiments
were conducted to determine the effects of feeding and
starvation of the rockfish at high water temperatures. The
average weight of starved group was lower than that of
feeding group and the stress indicator, cortisol, was also
lower. To develop technology for reducing damage to high
water temperature, liquefied oxygen and low-layer water
pumps were installed in marine net-cages of rockfish, as a
result DO in the place of the installation was found to be
higher than the uninstalled ones. As replacement species
for rockfish, hybrid grouper (Epinephelus fuscoguttatus

x E. lanceolatus), which are strong at high temperatures,
were selected to investigate the possibility of aquaculture.
As a result of monitoring growth by putting the hybrid
group in a fish farm (average weight of 185g, June 27th),
it showed rapid growth without dead even at high water
temperatures above 30°C, and grew to an average weight
of 705g in just three to four months.




YSLME Biodiversity Forum - Charting the
Biodiversity Conservation in the YSLME

up to 2030

To effectively respond to the changing circumstances
and chart the future of biodiversity in YS, UNDP/GEF
YSLME Phase Il Project is supporting the countries
bordering the Yellow Sea to develop and implement a
regional biodiversity conservation plan up until 2030. The
presentatios/inputs from parallel event of Charting the
Biodiversity Conservation in the YSLME up to 2030
at the 3rd YSLME Science Conference aims to support
the development and adoption of YSLME Biodiversity
Conservation Plan covering 2020-2030 to contribute to
the implementation of SDGs.

In session 1 of the YSLME biodiversity forum, speakers
mainly talked about national and regional priorities in
applying ecosystem-based management in China, Korea,
DPRK Korea. They reflected on the post-2020 biodiversity
conservation framework on the regional and global scale.
During presentations, speakers touched world heritage,
transboundary collaboration, capacity building and
wetland restoration multiple times.

At the beginning, Mr. Hui Yu from the Division of Marine
Protected Areas of Ministry of Natural Resources, China
and Ms. Hyung Won Kim from the Marine Environment
Policy Office, Ministry of Oceans and Fisheries (MOF), RO
Korea, gave the opening remarks. They both emphasized
the significance of marine biodiversity conservation in
terms of blue economy, food sources and climate change
and introduced the current situation of biodiversity
conservation in China and Korea. Dr. Zhaohui Zhang, FIO/
MNR, PR China, served as moderator.

Session 1: Global, regional and national priorities
in application of ecosystem-based management

of the YSLME was moderated by Dr. Dirk Lamberts,
Environment Specialist, UNOPS/YSLME. Dr. Fangyuan Qu,
FIO/MNR, PR China, served as rapporteur.




Parallel Event 2 Session 1 speakers during Q&A. (From Left) Mr. David Melville, Dr. Linlin Zhao and Dr. Jilong Li.

Dr. Linlin Zhao from the First Institute of Oceanography
(FIO), MNR, China, gave a presentation of the current
MPA development in China and shared a case of an MPA
network which involves six MPAs. He introduced the
ministry reform in 2018 and explained the State Council’s
current working priorities in building the nature reserve
system with national parks as the main body. When
talking about the next step for MPA development, Mr.
Zhao said that the new agenda for building MPAs is to
prioritize geographical distribution and solve the MPA
overlapping issues and start building new MPAs.

Mr. David Melville from Pukorokoro Miranda Naturalist's
Trust, New Zealand talked about his research of shorebird
population in the West/Yellow Sea. He identified the
ecological threats due to land claims, aquaculture and
overexploitation. Mr. Melville hoped that DPR Korea will
consider nominating sites for inscription on the World
Heritage List as part of a multi-lateral West (Yellow) Sea
listing. “The East Asian-Australasian Flyway has more
endangered and threatened waterbird species than any
other flyway,” said Mr. Melville, as he shared the status
of globally significant biodiversity in north coast of Yellow
Sea in DPR Korea. The more a shorebird relies upon the
West/Yellow Sea, the greater the rate of population
decline. Surveys of shorebirds conducted in the
Democratic People’s Republic of Korea (DPRK) between
2009 and 2019 have identified sites of international

importance for nine species. The wetland inventory of the
DPRK has identified 24 sites in the West Sea that meet
Ramsar listing criteria but all face some threats, in particular
land claim for aquaculture and overexploitation.

Dr. Jilong Li of CAFS, MARA, PR China shared his work
on marine mammals and fish species conservation in the
Yellow Sea. He shared the current policy framework that
regulates the marine conservation in China and China’s
major protection efforts including: fishing ban and
closed fishing season; fishing gear and method control;
Fishing efforts control; stock enhancement and releasing;
national aquatic germplasm resource reserves; Harbor seal
conservation action plan (2017-2026); reserves for the
Protection of Endangered Aquatic Wildlife. Challenges
include water pollution, human activities, overfishing,
global warming, and illegal fishing. Dr. Li hoped that
marine mammals and fish species conservation in the
Yellow Sea is always to be on their way.

During the panel discussion moderated by Dr. Lamberts,
speakers reflected on their respective priorities on the
post-2020 biodiversity agenda for the YSLME. Dr. Zhao
emphasized that marine biodiversity has been mainly
affected by human activities, and therefore it is crucial to
regulate human activities especially along the coasts. Now
governments make rules and encourage scientific research
to identify important spots of marine conservation. Dr. Zhao




hoped that we can find out how to use resources in a
sustainable way and we can rely on each other to protect
marine biodiversity.

Mr. Melville shared the DPRK Korea’s interests in
conducting monitoring and data collection. He shared
the extent of the limited conditions in DPR Korea now in
terms of Internet access and international exchange. He
suggested sustainable development in the west coast and
shorebird conservation be prioritized now.

Dr. Li said that it depends on where you stand especially
when conservation is related to different stakeholders. He
thought that responsible fisheries management is crucial
and emphasized that the most important thing now is
habitat protection.

The afternoon session was moderated by Dr. Xiubo Yu,
IGSNRR/CAS, PR China.

Dr. Dirk Lamberts from UNDP/GEF YSLME Phase Il Project
presented the current preparations for the post-2020
biodiversity framework and the status of the discussions
relevant to the 2050 vision for biodiversity. He thought
that the CBD and post-2020 global biodiversity framework
would provide the hyper structure for biodiversity
conservation in the YSLME. He also admitted the
challenges of matching YSLME specific arrangements with
the CBD goals as specified in the post 2020-framework.

Dr. Takafumi Yoshida from Coastal Environmental
Assessment Regional Activity Centre (CEARAC)/Northwest
Pacific Action Plan (NOWPAP), presented the work of
NOWPAP on marine biodiversity conservation in the
Northwest Pacific region and shared future goals. He said
that in 2020-2021, new projects for regional action plan
on marine biodiversity conservation would be started by
2023, and RAP BIO would be developed and approved by
member states.

Mr. Raphaél Glémet, IUCN Asia Regional Office,
emphasized the significance of mudflats according

to IUCN situation analysis and IUCN’s past experience

of bringing different stakeholders in conserving the
environment and harnessing nature based solutions. As
a next step, IUCN will update IUCN situation analysis,
support assessment of ecosystem services and hold joint
workshop of coastal wetlands managers.

Miss Vivian Fu from East Asian-Australasian Flyway Project
(EAAFP) shared her work involving the flyway network and
underlined the importance of Yellow Sea as the center of
the flyway network. She talked about the loss and decline
of mudflats and suggested transboundary collaboration
among countries and stakeholders in flyway network.

She also shared the recent announcement that migratory
bird sanctuaries along the coasts of the Yellow Sea-Gulf
of China have been inscribed into the World Heritage list
with 148,432 ha covered.

Dr. Xuibo Yun act as a moderator for the second Q&A for Session 1 with
. Dirk Lamberts, Dr. Takafumi Yoshida, Mr. Raphaél Glémet and Ms. Vivian Fu.
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Dr. Yu moderated the afternoon panel discussion.
Speakers reflected on post-2020 biodiversity agenda
for the YSLME and talked about their thoughts on
international collaboration for achieving biodiversity
conservation goals.

Dr. Lamberts said that even though 30% of the sea
protected by 2030 is a rather high level objective
statement, it creates momentum for better marine
biodiversity conservation. At this point, it is crucial to
specify regional goals under the post-2020 framework.

Miss Fu said that NGOs from different countries have
different working styles and EAAFP can provide more
chances for these partners to work hand in hand. She
also though that Yellow Sea needs to be prioritized in the
resource allocation process and stakeholders should work
together to build a sharing and friendly atmosphere.

Dr. Yu echoed that building the work network is important
for building common sense and sharing experience

and lessons learned. He said that management should
prioritize elements such as local communities, national
benefits and Yellow Sea whole ecosystem.

Mr. Glémet added that it depends on how we perceive
the ecosystem. He said that even though we are familiar
with the development, there is still room for improvement.
Therefore, we could consider ecosystems as a tool for
development. Even though diplomacy is involved among
different countries, projects such as YSLME Phase Il Project
could help create dialogues among different countries as
the ecosystem is the common heritage for all of us.

Dr. Yoshida said that sharing success outputs with other
partners and thinking about the future, and not only
about the network, are significant.

Asked about his thoughts on the session, Mr. Yinfeng
Guo , Chief Technical Adviser and Project Manager of
YSLME Phase Il project, gave high remarks about the
session. He said that protecting shorebirds is not enough,
this project is more about transboundary collaboration
and communication. He added that it is also important

to pay attention to elements such as invasive species
through aquaculture, endangered species and community
livelihood. Mr. Guo emphasized the crucial value of multi-
stakeholder participation and community engagement
and expressed his wish for good will in marine biodiversity
conservation.

Dr. Yu, in concluding the session, asked all the participants
how we can come out with a conservation target for
marine ecosystems. Mr. Melville said even though we
might have certain number of MPAs, their monitoring

and management capacity might not be strong enough

to ensure the protection. As effective conservation is

really important, international dialogues among member
countries should be made most of to improve management
effectiveness.

Continuing the YSLME Biodiversity Forum, Session

2 opened with focusing on the framework of
biodiversity conservation planning in YSLME up to
2030. The Session was moderated by Dr. Bong-Oh Kwon of
Seoul National University, RO Korea. Mr. Young Nam Kim of
KOEM, RO Korea, served as the rapporteur.

Under this session, the proposals on YSLME Biodiversity
Conservation Plans in PR China and RO Korea were shared.

Prof. Zhaohui Zhang from the First Institute of
Oceanography, MNR, PR China, highlighted the various
pressures on the biodiversity of Yellow Sea, including:
overfishing; sea reclamation; pollution from land-based
activities, mariculture, oil spill; red tide and green tide;
invasive species, and climate change. In addressing these
challenges, the proposal for the YSLME Biodiversity
Conservation Plan in China covering 2018-2030 was
developed, which aims to ensure better conservation of
the Yellow Sea. The proposed BD Plan for China covers
7 Strategic Tasks and 15 Action Programs. From 2018-
2025, the plan identified short-term targets focusing on:
completion of background surveys and assessment of
Yellow Sea area with effective monitoring in place; nature




Dr. Won-Tae Shin of Global Oceans Inc.

reserve system with completed functions established; and
improved biodiversity monitoring, assessment and early
warning systems, entry and exit management systems
for biological species resources, and access. While the
long-term targets include: increase in protected areas;
ecosystems, species and genetic diversity protected; and
sound legal system on biodiversity conservation policies
and sustainable use of biological resources in place.

Dr. Won Tae Shin, CEO of Global Ocean Inc., presented
on the YSLME Biodiversity Conservation Plan of RO Korea,
which was developed based on the 2nd National Marine
Biodiversity Management Plan of RO Korea 2019-2028
developed in 2018 in accordance with the Conservation
and Management of Marine Ecosystem Act. The YSLME
Biodiversity Conservation Plan of RO Korea (2019-2028)
comprises of 5 strategies, 16 Actions and 106 Activities.
The strategies are: Marine Habitat Protection; Marine
Species Protection and Restoration; Enhancing the Benefits
of Marine Ecosystem Services; Improving the Governance
on Marine Ecosystem Management; and Enhancing
Collaboration for Marine Ecosystem Conservation.

The session noted a number of similarities on both the
proposed BD Plans for PR China and RO Korea. It is
envisioned that even with the completion of the YSLME
Phase Il Project at the end of 2019, cooperation between
the two countries in addressing biodiversity would
continue and further strengthened through the proposed
YSLME Commission. Under such mechanism both
countries will provide funding support. On biodiversity
efforts, based on the two national BD Plans, a unified
biodiversity conservation program for YSLME will be
developed.

Session 3 focused on the strengthening of the
YSLME MPA Network. Dr. Zhaohui Zhang served as the
moderator, while Dr. Linlin Zhao served as the rapporteur.

Dr. Zhaohui Zhang presented the gap analysis in MPA in PR
China. Dr. Zhang emphasized that the gap analysis on MPA
in China provided data which will be used in identifying
other potential areas in the future.

Dr. Young Nam Kim from KOEM, RO Korea talked

about MPA and marine ecosystem conservation and
management in RO Korea. Currently, 28 MPAs (total area
of 1,777.449 K) have been designated in ROK. These
MPAs are covered by the Conservation and Management
of Marine Ecosystem Act and the Wetlands Conservation
Act. MPA management in Korea includes management
and evaluation, monitoring and database construction, and
implementing CEPA methods. KOEM's Marine Protected
Areas Center, for instance, facilitates and manages
government projects through official contract. Zoning and
self-organizing regional management plan have also been
recently established and is expected to be implemented

in the coming years. In the National Marine Ecosystem
Monitoring, Korea’s ocean was divided into two areas
and general status of the marine ecosystem has been
studied once every two years. From this, core areas have
been selected and researched every year, establishing the
basis to effectively diagnose the marine ecosystem. Other
biodiversity-related activities include habitat restoration,
protected species rescue program.

During the discussion, it was further clarified that the gap
analysis on MPA in China provided data which will be used
in identifying other potential areas in the future. In RO
Korea, it was only in recent years that description of no-
take zones were included in the regulation for MPAs, but
remains to be further strengthened. These initial efforts,
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Dr. Xiubo Yu of IGSNRR, PR China.

however, are already showing promising developments.
Further benefits of MPAs particularly for livelihood
development need to be further assessed and considered
in RO Korea.

The session also discussed promotion of citizen science
and use of data generated by citizens. In the case of RO
Korea, their national program covers stations for seabird
monitoring/citizen monitoring program for all MPAs in
the country. Data from citizen monitoring goes to local
governments who established MPA committees and
management plans. In China, there are some initiatives
where citizen science program is available but is currently
not included in the marine monitoring program.

Session 3 was further continued with the presentation

of Dr. Xiubo Yu, IGSNRR/CAS, PR China, on coastal
wetland changes and priority areas for waterbird

habitat conservation in the Yellow Sea Ecoregion in PR
China. Dr. Yu emphasized that as the YSLME is a typical
macrosystem, understanding of macrosystem needs a
holistic approach by integrating of ecosystem monitoring,
bird and fishery survey, big data and deep learning, as
well as biodiversity assessment and conservation mapping.
Better understanding of the coastal wetland issues and
informing the decisionmakers and public are affective
approaches to achieve the conservation targets. Citizen
scientists could also contribute more to bird and habitat
conservation with applicable database and mobile APP.

Mr. Yong Lu, Senior Technical Officer, International
Wetlands, presented on migratory bird species in Yellow
Sea. The wetlands around Huanghai Sea and Bohai Sea in
China are an important part of the East Asian-Australasian
Flyway and serve as key stations for migrating waterbirds.
In order to determine the current status and diversity

of waterbirds around Huanghai Sea and Bohai Sea in

Mr. Yong Lu of International Wetlands.

China, a survey was conducted by 30 institutions using
line transects and point count methods from 2016 to
2018. During the surveys, 2,588,603 individuals (137
species, 17 families, 8 orders) were recorded. Among
these species, 80.7% (53 species) were shorebirds. The
abundance of waterbirds in different wetlands was
significantly different, and the number of individuals
among species varied greatly. This study showed that
Huanghai Sea and Bohai Sea Region were important
stopovers for shorebirds and some rare bird species, such
as Baer’s Pochard, Spoon-billed Sandpiper and Oriental
White Stork. Mr. Lu believes that as ecological civilization
in China is progressing, conservation of the wetlands and
the biodiversity in Huanghai Sea and Bohai Sea Region
becomes inevitable.

Mr. Li Zhichuang from Liaoning Ocean and Fisheries
Science Research Institute, PR China shared the spotted
seal and finless porpoise conservation plan in PR

China. The breeding area is located in Liaodong Bay,
southernmost of eight breeding areas around the world.
Liaodong Bay breeding area and Peter the Great Gulf
breeding area are relatively independent species.

At present, over 1.56 million hectares water area

have been involved in spotted seal reserve. The fishery
department completes saving and curing more than
200 spotted seals, releasing 150 seals in six times. The
Spotted Seal Plan Protection contains six major plans:
spotted seal resource and habitat protection; improving
ex situ conservations; protective and management
capability; scientific research and professional training;
international cooperation; protective education and public
participation.

The session discussion further clarified that the waterbird
species list of China is still based on the 1998 list, and
updating of the list is still ongoing. On the spotted seal
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conservation, it was confirmed that the YSLME Project has
provided funding of USD 90,000 and satellite tracking.

As for MPA, at the macro level it was suggested that
sister sites may be established in order to promote mutual
understanding on MPA sites in China and RO Korea. At
the micro level, particularly on monitoring and conduct of
surveys it would be good to be able to have comparable
information.

A clarification was also sought regarding the possibility of
setting joint Ecologically or Biologically Significant Areas
(EBSA) in Yellow Sea. It was indicated that each countries
identified EBSAs under CBD, but establishment of a joint
EBSA may be difficult.

Session 4 focused on coastal and marine ecosystem
restoration technologies and evaluation. The session was
moderated by Dr. Won-Tae Shin, while Dr. Aslan Hwanhi
Lee of RO Korea served as the rapporteur.

Mr. Bo Guan, IOCAS, PR China presented on improving
the effectiveness and impacts of coastal restoration
projects. Based on an IPCC 2007 report, due to unique
geographical locations, the coastal zones are the most
vulnerable ecosystems to the impacts of climate change,
and over the past 150 years, more than half of the global
wetlands have degraded due to climate changes and
human activities. When China and RO Korea became
contracting parties to the Ramsar Convention more
wetlands were protected and restored. In the Yellow
River Delta, for instance, a new restoration technology
architecture based on microhabitat modification and
water level control was developed. The project has
showed significant improvement in the wetland function.
However, several challenges remain including the need

to improve the monitoring network, conservation and
compensation system, special laws and regulations and
the need to further enhance public awareness on wetland
conservation.

It was clarified that while reference data or information
were not presented, the ecological restoration initiatives
have reference data, and that three projects have been

completed showing good developments.

Dr. Bong-Oh Kwon from the Seoul National University of
RO Korea, provided information on coastal reclamation
and restoration in RO Korea. He shared a study showing
that the total area of the Yellow Sea coastal wetlands

has been considerably reducing for the past 36 years.
According to the ecosystem services valuation for the
Yellow Sea, a total loss was estimated as ~USD 8 billion/
year. Recently, the public values and ecological values of
tidal flats have been discovered and widely recognized in
terms of environmental roles and/or ecological resources.
The RO Korean government has sustainably propelled plans
to restore tidal flats destroyed in 2009. As of 2018, a total
of 10 tidal flat restoration projects were completed. As a
second stage of national policy for tidal flats, the National
Master Plan for Utilizing Tidal Flats as Ecological Resources
was launched in 2015. The project ended with only nine
sites being restored over a nine-year period. The project will
also promote sustainable tidal flat fishery and boost local
customized ecotourism through branding the restored tidal
flats that will benefit local residents.

It was further clarified that the loss of economic value

was calculated based on the four categories of ecosystem
services. The restoration provides the following benefits: job
creation, increase in fisheries, and ecotourism.
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Dr. Gyung Soo Park of Anyang University, RO Korea.

Dr. Gyung Soo Park from Anyang University, RO Korea,
presented on effective and simple statistical approaches
for the interpretation and identification of ecosystem
management targets from large volume data sets. Mr.
Park gave an example of a rational interpretation of
complex ecological data through analysis of distribution
characteristics and abnormalities of ecological survey
data. The main research items included establishing
background concentration by ecological element on the
Korean Peninsula coast, drawing indicators for ecosystem
monitoring and establishing an adaptive management
system, considering the distribution characteristics of each
ecological data. He showed that data screening process
such as outlier testing and the use of secondary data like
ecological indices and simple ratio between two variables
can reduce the variation of raw data. Summarizing
outliers by space and time can also be a good example of
monitoring targets through in-depth verification process.

The session recognized its usefulness but also emphasized
that use of outliers will also depend on relative scale as
well as on different parameters of area to be studied.

Dr. Heung Sik Park from KIOST, RO Korea, shared their
study on the potential of Korean vegetated coastal
ecosystems for greenhouse gas abatement through blue
carbon management. Korean blue carbon focuses on the
current status of salt marsh and seagrass vegetation in
addition to the carbon deposition that occurs in the wide
tidal flats spreading in the southwestern coast where it is
having high blue carbon potential sequestration. Korean
blue carbon studies have started from 2017 funded by
government through KOEM, mainly interested in Korean
blue carbon calculate to the current amount as well as
annual accumulation of domestic blue carbon on tidal
flat and seagrass bed. Field surveys will be conducted in
at least 25 sites around the Korean peninsula. Salt marsh

vegetation so far emphasized fundamental structure such
as distribution and density; less research on species-based
biomass or on shore seagrasses to estimate the amounts of
blue carbon. Spatiotemporal estimates of blue

carbon amounts by habitat with measuring total biomass
and carbon content of dominant salt marsh vegetation
were done as well.

During the discussion, it was cautioned that while

some benefits may be derived from the spartina, some
studies also showed possible negative effects. It was also
emphasized that while salt marshes do not provide new

to carbon sequestration, it is important to . pursue salt
marshes restoration so as to get more or new contribution
from carbon sequestration and carbon content of dominant
salt marsh vegetation were done as well.

During the discussion, it was cautioned that while

some benefits may be derived from the spartina, some
studies also showed possible negative effects. It was also
emphasized that while salt marshes do not provide new
to carbon sequestration, it is important to . pursue salt
marshes restoration so as to get more or new contribution
from carbon sequestration.

during the panel discussion of Parallel Event 2, Session 4.




