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1. Introduction
1.1. Background and rationale

Mangroves are vital ecosystems that sustain fisheries and marine biodiversity, shield
coastlines, and act as powerful carbon sinks. They provide nursery habitats for
endangered species, help prevent coastal erosion, and store more carbon than many
terrestrial forests. However, fifty percent of Mangrove Ecosystems units are at risk of
collapse.

In response to these growing challenges, the establishment of the International Mangrove
Center (IMC) marks a major milestone in international efforts to safeguard mangroves.
The IMC is the world’s first independent, non-profit, intergovernmental organization
dedicated exclusively to mangrove conservation, restoration, and the wise and sustainable
use of mangrove ecosystems. It operates as an ecosystem-based Ramsar Regional
Initiative under the Convention on Wetlands.

During COP14 of the Ramsar Convention, Chinese President Xi Jinping proposed the
creation of the IMC in Shenzhen. The proposal, reflected in Draft Resolution XIV.19 and
jointly led by China, Cambodia, and Madagascar, was subsequently adopted. On 6
September 2023, the Ramsar Standing Committee endorsed the regional initiative
through Decision SC62-22. This milestone was followed on 6 November 2024 by the
signing ceremony of the Establishment Agreement of the IMC in Shenzhen, marking the
formal launch of the center.

The mission of the IMC is to promote international cooperation and joint action in
mangrove conservation and restoration; to enhance the implementation of the Convention
on Wetlands; and to support the delivery of global environmental commitments,
including the Kunming-Montreal Global Biodiversity Framework, the Paris Agreement,
and the 2030 Agenda for Sustainable Development and its Sustainable Development
Goals (SDGs).

Recognizing that capacity building is fundamental to effective mangrove conservation,
the IMC has made training and knowledge exchange a central pillar of its work.
Strengthening the technical expertise of member countries is essential for addressing the
complex pressures facing mangroves and for advancing evidence-based, collaborative
solutions.

The 3rd term IMC Workshop represents a continuation of the IMC's commitment to
fostering dialogue among nations and building the collective capacity needed to address
global environmental challenges. By convening experts, practitioners, and policymakers,
the workshop creates opportunities for cross-border learning and the dissemination of
best practices in mangrove conservation, restoration, and sustainable management.



1.2. Workshop objectives

The workshop was designed to achieve the following key objectives:

Knowledge Transfer: Facilitate the exchange of scientific knowledge, technical
expertise, and practical experience in mangrove conservation and restoration
among participating countries

Capacity Enhancement: Strengthen the technical and institutional capacities of
government officials and experts responsible for mangrove and wetland
management

Best Practice Dissemination: Showcase successful approaches to mangrove
action planning, blue carbon initiatives, climate change adaptation, and
ecosystem-based management

Network Building: Foster relationships among member countries to promote
future cooperation and collaborative research initiatives

Field Learning: Provide hands-on learning experiences through site visits to
exemplary mangrove conservation areas in China

Strategic Planning: Engage participants in discussions on the IMC's strategic
direction and priority areas for research and pilot projects

2. Program and methodology

The workshop employed a comprehensive learning methodology spanning ten days (June
18-27, 2025), combining theoretical instruction, interactive discussions, and extensive
field-based learning. The program was structured around several key components:

Theoretical Sessions: Expert-led lectures covering fundamental and advanced topics in
mangrove science, conservation policy, and management practices

Interactive Q&A Sessions: Dedicated time for participants to engage directly with
lecturers, pose questions, and share experiences from their respective countries

Panel Discussions: Facilitated group deliberations on strategic issues including the IMC
Strategic Plan and research priorities for mangrove restoration

On-Site Teaching: Seven field visits to significant mangrove sites across Guangdong
and Guangxi provinces, providing practical exposure to diverse conservation approaches



Cultural Experiences: Integration of Chinese cultural education and local community
engagement to provide broader context for conservation work

Case Study Sharing: Opportunities for participants to present their countries' mangrove
conservation experiences and challenges

The workshop moved through three geographic locations—Shenzhen, coastal areas of
Guangxi (Beihai, Weizhou Island, Qinzhou, Fangchenggang), and Nanning—allowing
participants to observe different mangrove ecosystems and management contexts.

The training brought together a diverse cohort of 24 participants from three countries:
Cambodia, Madagascar, and China, demonstrating a strong commitment to gender
balance, with 15 women and 9 men representing government institutions and technical
experts.

3. Opening Ceremony

The workshop officially commenced on June 19th with a formal opening ceremony held
at the Futian Hall of the Shenzhen Guohui Hotel. This ceremony served multiple
important functions beyond simply marking the workshop's beginning. It established the
formal, professional character of the program while also creating a welcoming
atmosphere for international participants. It provided context about the workshop's
purposes and the IMC's broader mission. It introduced key individuals and organizations
involved in organizing and supporting the workshop. Most importantly, it symbolized the
collaborative spirit and mutual respect that would characterize the learning experience
ahead.

Opening remarks were delivered by Mr. ZHU Weihua, Deputy Director General of the
Shenzhen Municipal Bureau of Planning and Natural Resources; Mr. Mon Samut, Deputy
Director at the General Directorate of Natural Protected Areas of the Ministry of
Environment Cambodia; and Prof. Bao Daming, representing the International Mangrove
Center. Prof. Bao welcomed participants from Madagascar, Cambodia, and various
regions of China, acknowledging the importance of their engagement and the wealth of
knowledge and experience they brought to the workshop. He outlined the workshop's
objectives and structure, emphasizing the IMC's commitment to serving as a platform for
knowledge exchange. He highlighted the critical importance of mangrove ecosystems and
the urgent need for enhanced conservation efforts worldwide, situating the workshop
within the broader global context of biodiversity loss and climate change. His remarks
established an atmosphere of shared purpose and mutual respect that would characterize
the workshop's collaborative learning environment.

Following the formal remarks, participants gathered for a group photograph, a seemingly
simple moment that carried symbolic significance.
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4. Summary of thematic sessions

The thematic sessions offered a broad and in-depth exploration of mangrove ecosystems,
covering ecosystem functions and services, restoration techniques, climate resilience,
blue carbon, wildlife conservation, and the protection of migratory birds. These sessions
were led by renowned Chinese and international experts from universities, research
institutions, and global organizations.



4.1. Framework Overview of the International Mangrove
Center

Professor BAO Daming, Vice Chairman and Secretary General of China Wetlands
Association, Director General of IMC presented the foundational framework for the
International Mangrove Center, emphasizing IMC as the world's first independent, non-
profit, inter-governmental organization exclusively dedicated to mangrove conservation.
The presentation outlined the IMC's establishment process, governance structure, and
operational mandate within the global environmental architecture.

Key elements included the IMC's origins following President Xi Jinping's proposal at
COP14 of the Ramsar Convention, the adoption of Resolution XIV.19 co-led by China,
Cambodia, and Madagascar, and the formal signing ceremony held in Shenzhen on
November 6, 2024. The mission of the IMC is to promote international cooperation and
joint actions in mangrove conservation, restoration, and wise and sustainable use

The presentation detailed the IMC's four core objectives: promoting knowledge sharing
and strengthening joint research cooperation; enhancing technology transfer, scientific
and technical cooperation, and training; developing education, information,
communication, and public awareness mechanisms; and building capacity while
conducting pilot projects on priorities for mangrove conservation, restoration, and wise
and sustainable use.
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PHOTO 2 : PROF. BAO DAMING, VICE CHAIRMAN AND SECRETARY GENERAL OF CHINA
WETLANDS ASSOCIATION, DIRECTOR GENERAL OF IMC

4.2. National Mangrove Status and Conservation Strategy in
China

Mr. JI Wenyuan from the Department of Wetland Management, National Forestry and
Grassland Administration (NFGA), provided a comprehensive overview of China's
mangrove conservation achievements and future directions.

The presentation explored the National Land Inventory results (2018-2024) documenting
30,300 hectares of mangroves distributed across five provinces and regions—Hainan,
Guangdong, Fujian, Zhejiang, and Guangxi—with 97% concentrated in Guangdong,
Guangxi, and Hainan. The data demonstrated an 8,300-hectare increase compared to
2002, positioning China among the few countries globally achieving net mangrove area
expansion over the past two decades.

Discussion topics focus on the comprehensive protection measures and policy
frameworks implemented at national and provincial levels, strategic planning for
continued expansion and restoration including the Special Action for Mangrove
Protection and Restoration (2020-2025), coordination mechanisms among different
government departments and administrative levels, and approaches to addressing
persistent challenges including site selection, species diversity enhancement, and long-
term monitoring and adaptive management strategies.
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PHOTO 3 : MR. JI WENYUAN, DEPARTMENT OF WETLAND MANAGEMENT, NATIONAL
FORESTRY AND GRASSLAND ADMINISTRATION (NFGA)

4.3. Ramsar Convention Implementation and International
Cooperation

Ms. CHEN Lin from the Department of International Cooperation, National Forestry and
Grassland Administration (NFGA), traced China's progressive engagement with
international wetland conservation frameworks and its evolution as a global leader in
implementing the Ramsar Convention. The presentation outlined China's institutional
development and achievements in wetland site designation and management.

Key elements included China's accession timeline, 1992 as the 67th Contracting Party,
establishment of the Ramsar Management Authority in 2005, formation of the National
Ramsar Committee in 2007, and creation of the Department of Wetland Management in
2018. The session highlighted impressive designation achievements: 82 Wetlands of
International Importance, 13 International Wetland Cities, and 58 Wetlands of National
Importance.

Participants engaged in discussions about mechanisms for coordinating Ramsar
implementation across multiple government agencies and administrative levels,
approaches to integrating international commitments with national conservation priorities
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PHOTO 4 : MS. CHEN LIN, DEPARTMENT OF INTERNATIONAL COOPERATION, NATIONAL
FORESTRY AND GRASSLAND ADMINISTRATION (NFGA)

4.4, Chinese National Context and Cultural Foundations

Mr. ZHENG Xinmin, Deputy Secretary of NFGA, explored essential background on
China's geographical, political, and cultural context. The presentation illustrated how
China's governance structure and cultural values inform environmental stewardship
approaches.

Key topics included China's geographical profile as an East Asian nation bordering the
Pacific Ocean with 9.6 million square kilometers of land area, making it the third-largest
country globally. The political system operates under Communist Party leadership
incorporating the People's Congress system, multi-party cooperation and political
consultation, and regional autonomy for ethnic minorities. The administrative structure
comprises three tiers: provinces, counties, and township, senabling coordinated policy
implementation. China's demographic profile includes 56 ethnic groups with Han people
constituting 91.11% of the population.

The cultural values that inform environmental ethics, including the 4,700-year history of
tea culture demonstrate long-term sustainable resource use and highlight approaches to
balancing rapid economic development with environmental protection objectives across
different regions and administrative levels.
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PHOTO 5 : MR. ZHENG XINMIN, DEPUTY SECRETARY OF NFGA

4.5. Urban Wetland Conservation Planning in Shenzhen

Mrs. DENG Jinjie from Shenzhen Center for Design presented the city's ambitious
wetland conservation strategy, demonstrating how a major urban center can integrate
ecological protection with economic development. The session highlighted Shenzhen's
role as host city for the IMC and its commitment to exemplary coastal wetland
governance.

Key elements included Shenzhen's wetland inventory totaling 347.88 square kilometers,
with coastal wetlands accounting for 76.62% representing typical South Asian tropical
ecosystems including mangroves, coastal mudflats, coral reefs, estuaries, and bays. The
city's strategic location on the East Asia-Australia migratory bird flyway establishes it as
a critical "transit station" supporting internationally significant bird populations.

Participants discussed mechanisms for integrating wetland conservation with urban
development planning and infrastructure projects, approaches to managing recreational
use and tourism while maintaining ecological integrity, strategies for engaging urban
populations in wetland conservation through education and citizen science, and models
for financing urban wetland conservation and restoration through innovative funding
mechanisms.

11



PHOTO 6 : MRS. DENG JINJIE, SHENZHEN CENTER FOR DESIGN

4.6. Climate Change Mitigation Through Mangrove Blue
Carbon

Professor LIN Guanghui from Tsinghua University focused on the critical intersection
between mangrove conservation and climate change mitigation, with particular emphasis
on blue carbon ecosystem services. The presentation positioned climate change as one of
the greatest threats to humanity while demonstrating how mangroves provide nature-
based solutions through exceptional carbon sequestration capacity.

Key elements included comprehensive analysis of blue carbon, mangroves demonstrating
superior carbon storage in both biomass and sediments compared to terrestrial forests.
The session featured China's pioneering blue carbon trading initiative:

Discussion topics covered methodologies for quantifying and verifying mangrove blue
carbon sequestration and storage, development of blue carbon trading mechanisms and
market frameworks to finance conservation and restoration, approaches to achieving
synergistic benefits combining carbon sequestration, biodiversity protection, and
community livelihood improvement, and strategies for integrating mangrove blue carbon
into national and international climate change mitigation commitments including
Nationally Determined Contributions under the Paris Agreement.

12
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PHOTO 7 : PROF. LIN GUANGHUI, TSINGHUA UNIVERSITY

4.7. Citizen Science and Bird Watching for Mangrove
Conservation

Dr. WANG Haibin from China Wildlife Conservation Association demonstrated how
citizen science through bird watching contributes valuable data and public engagement
for mangrove conservation. The presentation highlighted the transformation of bird
watching from recreational activity to systematic monitoring supporting professional
conservation management.

The presentation covered China's extensive bird watching community comprising
approximately one million organized members nationally, with structured societies at
various administrative levels and extensive networks of independent observers connected
through digital platforms. The presentation emphasized mangroves as priority
destinations for bird watchers due to exceptional avian diversity, particularly during
migration seasons.

Participants engaged in discussions about practical methods for recruiting, training, and
coordinating volunteer bird watchers to maximize data quality and coverage,
development of standardized protocols and digital platforms for data collection,
management, and analysis, approaches to integrating citizen science data with

13



professional monitoring programs to inform adaptive management decisions, and
strategies for leveraging bird watching enthusiasm to build broader public awareness and
political support for mangrove conservation investments.
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PHOTO 8 : DR. WANG HAIBIN FROM CHINA WILDLIFE CONSERVATION ASSOCIATION

4.8. Ecosystem Dynamics and Structural Complexity

Professor A. Aldrie Amir from Universiti Kebangsaan Malaysia, provided theoretical
foundations for understanding mangrove habitat dynamics, connectivity, and complexity
essential for effective conservation and restoration. The presentation situated mangroves
within broader wetland classification systems while emphasizing their unique
characteristics and ecological processes.

The session explored natural gap dynamics in mangrove forests, where canopy gaps
created by tree mortality or storm damage provide opportunities for seedling
establishment and growth, maintaining forest age diversity and structural heterogeneity.
This continuous cycle of disturbance and regeneration sustains youthful forest conditions
and ecological resilience, enabling adaptation to changing environmental conditions.

Discussion focused on the role of anthropogenic disturbances and approaches to
distinguishing harmful degradation from disturbances that might mimic natural gap
dynamics at appropriate scales, importance of connectivity among mangrove patches and
between mangroves and adjacent terrestrial and marine ecosystems. Successful

14



restoration should recreate conditions supporting natural regeneration rather than
imposing artificial uniformity.

PHOTO 9 : PROF. A. ALDRIE AMIR, UNIVERSITI KEBANGSAAN MALAYSIA,

4.9, Restoration Science and Practice

Professor WANG Wengqing from Xiamen University presented China's comprehensive
approach to mangrove restoration, combining ambitious targets with evolving scientific
understanding and practical experience. The session integrated policy frameworks with
technical considerations affecting restoration success.

The presentation examined two major national restoration programs: the Special Action
for Mangrove Protection and Restoration (2020-2025), and the Coastal Shelterbelt
System Construction Project Plan (2016-2025). Chinese restoration practices have
evolved to incorporate greater species diversity, improve seedling survival rates, and
enhance ecosystem functionality. Critical challenges were identified, particularly site
elevation as a fundamental factor influencing success, with lower elevation and higher
salinity significantly reducing seedling survival.

Discussion topics encompassed technical approaches to site selection and preparation,
including hydrological assessments and soil condition evaluations, strategies for species
selection considering ecological suitability, functional diversity, and climate change
adaptation.

15
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PHOTO 10 : PROF. WANG WENQING, XIAMEN UNIVERSITY

4.10. Governance and Institutional Frameworks

Mrs. Veronica, Forestry Officer from the Ministry of Environment, Panama, provided
insights into mangrove management governance and institutionality from a Latin
American perspective. The presentation illustrated how countries with substantial
mangrove resources navigate complex governance challenges balancing ecological
conservation with socioeconomic development.

Key elements included Panama's demographic and resource profile: 4.5 million
inhabitants in 2024, 46,338 square kilometers of forest cover (2021), and 187,064
hectares of mangrove forest (2021). The session explored institutional arrangements for
mangrove governance involving the Ministry of Environment and multiple stakeholders
across government levels, civil society, and private sector actors.

Discussion addressed the complex relationships between mangrove ecology, human
populations dependent on coastal resources, and environmental challenges including
climate change, pollution, and land-use conversion.

16
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PHOTO 11 : MRS. VERONICA, FORESTRY OFFICER FROM THE MINISTRY OF
ENVIRONMENT, PANAMA

4.11.  Wildlife Conservation and Migratory Birds

Professor ZHOU Haichao from Shenzhen University highlighted the critical role of
mangroves in supporting wildlife populations, with particular emphasis on migratory
birds utilizing the East Asian-Australasian Flyway. The session explored the intersection
between mangrove conservation and international wildlife conservation -efforts,
emphasizing that China hosts 1,505 bird species with more than 820 exhibiting migratory
behavior.

Key elements included sophisticated monitoring techniques such as satellite tracking and
bird-banding programs revealing the importance of mangrove wetlands for species
including Great Cormorants and Chinese Egrets. Research demonstrated that mangrove
wetlands serve as important wintering habitats along major flyways. The presentation
emphasized that mangrove restoration requires focusing not merely on expanding area
but on enhancing biodiversity and habitat quality to support avian populations.

Participants discussed practical methods for assessing and enhancing habitat quality for
migratory species, including food availability, roosting sites, and freedom from

17



disturbance, implementation of effective monitoring programs integrating traditional
survey methods with modern technologies.
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PHOTO 12 : PROF. ZHOU HAICHAO, SHENZHEN UNIVERSITY

4.12.  Ecological Character Maintenance and Monitoring

Professor LY U Cai from Beijing Forestry University addressed the fundamental concepts
and practical approaches for maintaining ecological character in mangrove wetlands. The
presentation provided theoretical foundations for understanding ecosystem services and
implementing systematic monitoring programs aligned with Ramsar Convention
requirements.

Key elements included comprehensive review of wetland definitions and categories
establishing the conceptual framework for classification and management, analysis of
ecosystem services provided by mangroves including provisioning services (fisheries,
timber, fuelwood), regulating services (coastal protection, carbon sequestration, water
filtration), cultural services (recreation, spiritual values), and supporting services (nutrient
cycling, primary production).

Discussion topics encompassed communication strategies for translating monitoring
results into management actions and policy decisions, making ecological character
concepts accessible to decision-makers and the public.

18
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5. Countries presentation

e China: Integrated Monitoring and Evaluation

China has established a comprehensive integrated monitoring system covering forests,
grasslands, wetlands, and desert resources. The first national integrated forest and
grassland ecological monitoring and evaluation was completed across all 31 provinces,
autonomous regions, and municipalities, culminating in the 2021 China Integrated Forest
and Grassland Ecological Monitoring and Evaluation Report. This milestone demonstrates
China's capacity for large-scale environmental monitoring and provides models for other
countries developing national monitoring systems.

e Cambodia: Conservation and Restoration Experience

Cambodia maintains approximately 78,405 hectares of mangroves (2010 data), with the
majority located in Koh Kong Province. The country experienced approximately 12%
mangrove loss between 1993 and 2011, driven by shrimp farming, charcoal production,
salt farming, tourism development, infrastructure expansion, and unsustainable use.
However, recent initiatives have reduced loss rates through reforestation, charcoal
production bans, and deactivation of non-profitable aquaculture ponds. Cambodia's
restoration approach follows established guidelines, emphasizes multi-species plantations,
and includes monitoring of planted mangrove survival and growth. Significant NGO,
agency, and community involvement, including private sector participation, characterizes
Cambodia's collaborative approach.

e Madagascar: Community-Based Restoration

Madagascar possesses 390,000 hectares of mangroves (2019), representing 1.4% of the
country's total forest cover and 2% of global mangrove distribution. Ranked fourth in
Africa and second in the Western Indian Ocean region with 37% of the area's mangroves,
Madagascar faces significant restoration challenges. The country's approach emphasizes
community-based and assisted natural regeneration, particularly for degraded inland
mangroves with limited seawater connectivity. Specific interventions include building
tidal channels to improve hydrological conditions, soil quality, and seedling transport,
facilitating natural propagule settlement and growth. These efforts simultaneously aim to
improve local population living conditions and develop sustainable livelihoods,
demonstrating integration of conservation and development objectives.

6. Group work and panel discussions

The International Mangrove Workshop incorporated two strategic panel discussions as
essential components of its participatory capacity-building methodology. These sessions
transformed participants from passive learners into active contributors, ensuring that the

20



International Mangrove Center's future direction would reflect genuine member country
needs and priorities.

6.1. Panel Discussion 1: IMC Strategic Plan

Facilitated by Professor LYU Cai from Beijing Forestry University on June 21st, this
session engaged twenty-four participants from China, Madagascar, and Cambodia in
examining the four foundational objectives of the IMC's mandate.

Objective 1: Promote Knowledge Sharing and Strengthen Joint Research
Cooperation

Participants endorsed the workshop model while recommending complementary
mechanisms including a comprehensive online portal with technical guidelines and case
studies in multiple languages, virtual learning through webinars and remote technical
assistance, bilateral study visits between member countries, and systematic documentation
of lessons learned. Knowledge sharing must be genuinely reciprocal and multi-directional,
recognizing valuable expertise exists at all levels including traditional ecological
knowledge from coastal communities. Joint research cooperation should focus on
collaborative multi-country projects examining restoration across different contexts, data
sharing mechanisms, researcher exchanges, and IMC coordination of collaborative efforts
addressing practitioner-identified questions.

Objective 2: Enhance Technology Transfer and Scientific and Technical Cooperation,
and Training

Recommendations included more hands-on practical activities during field visits,
specialized advanced workshops for experienced practitioners, and post-workshop
technical support during implementation. Technology transfer priorities encompassed
propagation and planting techniques, hydrological restoration methods, cost-effective
monitoring suitable for resource-constrained settings, and GIS applications for site
assessment. Scientific cooperation should establish practitioner and researcher networks,
remote technical consultation mechanisms, peer-to-peer mentorship, and collaborative
demonstration projects. Training should address field practitioners, managers,
policymakers, and researchers at multiple levels.

Objective 3: Develop Education, Information, Communication, and Public
Awareness Mechanisms

Participants recognized that effective conservation requires public understanding and
support. The IMC should develop comprehensive strategies targeting coastal communities,
youth, policymakers, the general public, and the private sector. Recommended
mechanisms included compelling communication materials highlighting mangroves'
climate, coastal protection, and livelihood benefits, online platforms and social media,
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documentary films, educational curricula for schools, and public events like World
Wetlands Day. Communication should be culturally appropriate, available in local
languages, showcase success stories alongside challenges, and prominently feature
community voices rather than relying exclusively on expert perspectives.

Objective 4: Build and/or Enhance Capacity, and Conduct Pilot Projects

Effective conservation requires capacity building at multiple levels. Beyond individual
technical training, institutional capacity needs include organizational systems, inter-
agency coordination mechanisms, supportive policy frameworks, and adequate resource
allocation. Research capacity building should support graduate training, mentorship
relationships, research infrastructure, and collaborative projects. Community capacity
building through local leader engagement and sustainable resource management training
would strengthen grassroots efforts.

PHOTO 14 : GROUP WORK ON THE IMC STRATEGIC PLAN
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6.2. Panel Discussion 2: Needs of Mangrove Restoration
Research and Pilot Projects

Facilitated by Professor LEI Guangchun from Beijing Forestry University on June 26th,
this session focused specifically on advancing restoration science and practice. Professor
LEI noted that despite ambitious international restoration targets, outcomes remain highly
variable due to significant knowledge gaps and inadequate adaptation to local conditions.

Critical Knowledge Gaps

Fundamental questions remain about factors determining restoration success or failure,
predicting site restoration potential, when natural regeneration versus planting is
appropriate, and early success indicators. Standard techniques often fail in challenging
degraded sites with hypersalinity, compaction, or altered hydrology. Many projects
employ simplified monocultures lacking natural ecosystem complexity. Understanding of
restoration timelines over decades rather than short funding cycles is inadequate.
Socioeconomic dimensions including community engagement, benefit sharing, livelihood
integration, and governance structures lack evidence-based guidance. Climate change
considerations including species selection for future conditions and resilience strategies
require urgent attention.

Priority Research and Collaborative Opportunities

High priorities include comparative multi-site research across countries identifying
success factors through systematic comparison, ecosystem function recovery research
beyond forest structure measurement, long-term monitoring networks with standardized
protocols, cost-effective scalable approaches including natural regeneration techniques
appropriate for resource-constrained settings, and integration with livelihoods and blue
carbon examining carbon sequestration potential and accessible methodologies for
community-based projects. These could be addressed through coordinated multi-country
initiatives with IMC coordination.

Future Work with IMC: Pilot Project Opportunities

Participants identified several high-priority pilot project concepts. Multiple countries
expressed interest in restoration of degraded mangrove, hydrological restoration, and
integration with sustainable aquaculture. Climate-resilient restoration pilots would
explicitly incorporate climate projections into site selection and design, examining species
potentially pre-adapted to future conditions. Blue carbon integration projects would
implement restoration following international carbon accounting methodologies while
developing community-based governance ensuring equitable benefits. Community-based
restoration models would emphasize participatory planning, livelihood integration, and
governance promoting long-term stewardship. Landscape-scale restoration would address
connectivity considerations and integration with broader coastal zone management.
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Implementation and Impact

Both discussions produced concrete recommendations with clear implementation
pathways. Immediate actions include the IMC secretariat compiling recommendations,
circulating them to participants for input, developing action plans with timelines and
resource requirements, and soliciting detailed pilot project concept notes. Medium-term
development involves finalizing the strategic plan, securing funding, establishing pilot
projects, launching collaborative research, and developing knowledge management
systems. The long-term vision encompasses a thriving community of practice with regular
cross-border collaboration, robust evidence base for restoration practice, effective capacity
at multiple levels in member countries, sustainable financing mechanisms, and strong
integration of conservation into broader development planning.
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PHOTO 15 : GROUP WORK IDENTIFYING NEEDS FOR MANGROVE RESTORATION RESEARCH AND
THE PILOT PROJECT
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7. Cultural Experiences and field Visits

Within the framework of the IMC Workshop, participants took part in both in-depth
technical sessions focused on mangrove conservation and restoration, and enriching
cultural and field activities. These moments allowed them to explore firsthand the links

between environmental stewardship, cultural traditions, and contemporary development in
China.

Through a comprehensive field program, participants visited various mangrove
ecosystems and conservation sites, allowing them to gain hands-on, practical knowledge
directly from on-site observations.

e Visit to the International Mangrove Center Office

The program commenced with a visit to the IMC headquarters in Shenzhen, providing
participants with firsthand understanding of the institutional infrastructure supporting the
center's operations. This initial site visit served to ground theoretical discussions about
IMC's structure and functions in the physical reality of the organization's operational base.

The IMC office is strategically located in Shenzhen, China's pioneering special economic
zone known for innovation, international connectivity, and environmental leadership.
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PHOTO 16 : VISIT TO INTERNATIONAL MANGROVE CENTER OFFICE
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e Guangdong Shenzhen Futian Mangrove Ramsar Site

The first field site visit took participants to the Futian Mangrove Ramsar Site, located
within Shenzhen's urban landscape. This site exemplifies successful conservation of
ecologically significant wetlands within a rapidly developing megacity context, providing
powerful lessons about urban wetland management and the connectivity between people
and mangroves. The Futian Mangrove Nature Reserve, designated as a Ramsar Site and
part of the larger Shenzhen Bay area, encompasses approximately 368 hectares of
mangrove wetland at the mouth of the Shenzhen River. Located in one of China's most
economically dynamic cities, the site exists in striking juxtaposition with dense urban
development, high-rise buildings visible across the wetland expanse.

The Futian experience offers valuable lessons relevant to the IMC's mandate across all
four pillars. For knowledge sharing, the site demonstrates innovative approaches to urban
wetland management applicable to many coastal cities globally facing similar challenges.
Documentation and dissemination of Futian's management approaches, monitoring
protocols, and stakeholder engagement strategies provide practical guidance for other
urban mangrove sites.

PHOTO 17 : VISIT TO THE FUTIAN MANGROVE RAMSAR SITE IN FUTIAN DISTRICT, SHENZHEN,
GUANGDONG PROVINCE
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e Shankou Mangrove Nature Reserve

The field program continued to Shankou Mangrove Nature Reserve in Guangxi Province,
providing contrast to the urban Futian site. The reserve supports China's most extensive
and well-developed mangrove forests, with greater structural complexity, species diversity,
and ecological integrity compared to many other Chinese sites.

The site provides critical ecosystem services including fisheries support, coastal protection,
water filtration, and carbon sequestration.

Recent challenges include climate change impacts such as sea-level rise requiring
adaptation strategies; invasive species establishment threatening native communities;
balancing tourism development with conservation objectives; and maintaining adequate
funding for expanded management activities.

Between field site visits, participants engaged in a cultural exchange experience providing
insight into the traditions, customs, and cultural heritage of coastal communities in the
Guangxi region. This component recognized that effective mangrove conservation
requires understanding and respecting the cultural contexts within which conservation
occurs, including the deep connections between coastal peoples and mangrove ecosystems.

PHOTO 18 : FIELD VISIT TO THE SHANKOU MANGROVE NATURE RESERVE
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¢ Guangxi Marine Biodiversity Science Education Base

The field program included a visit to Guangxi Marine Biodiversity Science Education
Base, shifting focus from mangroves to closely associated seagrass ecosystems and the
endangered marine mammals they support. This site visit illustrated the importance of
ecosystem connectivity and integrated coastal management, recognizing that mangrove
conservation cannot be separated from management of adjacent marine habitats.

The Guangxi Marine Biodiversity Science Education Base is not just a single building but
a multi-functional center integrating:

e A Scientific Research Institute: Conducting vital studies on marine life.
e A Conservation Hub: Working to protect endangered species and habitats.
e A Public Education Museum: Engaging and inspiring the public.

Its primary mission is to educate students, tourists, and the local community about marine
ecology and the importance of ocean conservation.

International
Mangrove
Center
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PHOTO 19 : VISIT TO GUANGXI MARINE BIODIVERSITY SCIENCE EDUCATION BASE
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e Weizhou Island Autonomous Region Level Nature Reserve

The field program included a visit to Weizhou Island, China's youngest volcanic island,
hosting an Autonomous Region level Nature Reserve protecting coral reef ecosystems.
The island's volcanic origin creates unique geological features including columnar basalt
formations, volcanic beaches, and distinctive landscapes attracting tourism.

Reserve staff presented information about coral diversity, reef structure, and associated
biodiversity. The island faces significant challenges balancing conservation with rapid
tourism development. Weizhou's scenic beauty, unique geology, marine biodiversity, and
relatively accessible location have driven tourism growth.

The Weizhou Island visit reinforced lessons about ecosystem connectivity and integrated
management. While coral reefs differ substantially from mangroves, both face similar
threats including climate change, pollution, overexploitation, and development pressures,
suggesting opportunities for shared conservation strategies and approaches.

PHOTO 20 : VISIT TO WEIZHOU ISLAND AUTONOMOUS REGION LEVEL NATURE RESERVE
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¢ Qinzhou Blue Bay project

The field program included a visit to Qinzhou Bay Park, an urban coastal park
demonstrating integration of mangrove conservation with recreational infrastructure and
urban development. This site provided perspectives on accessible public engagement with
mangroves and the role of urban parks in conservation and environmental education.

Despite recreational uses, the park maintains conservation values. Mangrove areas support
bird populations utilizing the site for feeding, resting, and nesting. Water quality
improvements resulting from wetland protection benefit both ecological and recreational
values. The park serves as a biodiversity corridor connecting with other coastal wetlands
in the Qinzhou Bay area.

[nternatiora

<
w
>
~
~

PHOTO 21 : VISIT TO QINZHOU BA
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e Guangxi Beilun Estuary National Nature Reserve

The field program concluded with a visit to Guangxi Beilun Estuary National Nature
Reserve, one of China's most important mangrove conservation areas. This visit provided
comprehensive observation of well-developed mangrove ecosystems and sophisticated
conservation management, integrating lessons from previous site visits.

The Site is a coastal wetland with mangrove forest, intertidal mudflats and seagrass beds
located on the East Asian — Australasian Flyway. Situated to the north of Beilun River, a
transboundary river between Viet Nam and China, it represents the largest contiguous
stretch of mangrove forest in coastal China. The mangroves help resist and alleviate the
impacts of hazards and protect the coast from shoreline erosion

Biodiversity extends far beyond mangrove vegetation itself. The reserve supports one of
China's most important stopover and wintering sites for shorebirds on the East Asian-
Australasian Flyway. Marine biodiversity includes numerous fish, crustacean, and mollusk
species.

N\ International
Mangrove
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PHOTO 22 : GUANGXI BEILUN ESTUARY NATIONAL NATURE RESERVE
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8. Evaluation and feedback

The comprehensive program structure combining theoretical instruction, interactive
dialogue, extensive field visits, and strategic planning discussions created a rich,
multifaceted learning environment that addressed diverse learning needs and styles.

The field visits to diverse mangrove sites across Guangdong and Guangxi provinces
represented a distinguishing strength of the workshop. Participants valued the opportunity
to observe different mangrove ecosystem types, management approaches, and
conservation contexts firsthand. Sites ranged from urban conservation areas like Futian
Mangrove Ramsar Site to remote reserves like Beilun Estuary, from island ecosystems at
Weizhou to estuarine environments, providing comparative learning opportunities
impossible through classroom instruction alone.

The integration of cultural experiences including lectures on Chinese culture, folk cultural
experiences, and numerous social events provided important context while building cross-
cultural understanding and relationships. Chinese hospitality throughout the program
created a welcoming atmosphere. The extended duration and geographic journey created
shared experiences that strengthened group cohesion and lasting professional networks
among participants, providing channels for continued technical exchange, peer support,
and potential future collaboration.

While participants appreciated the comprehensive content, several noted that the intensive
schedule with long days and substantial travel left limited time for reflection, informal
discussion, and adequate rest. Future workshops might benefit from slightly longer
duration, more explicit time for informal networking, built-in reflection periods.

Several participants expressed concern about maintaining momentum and applying
learning after returning to their countries. They requested clearer mechanisms for post-
workshop technical support, ongoing communication and knowledge exchange.
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9. Conclusion

The International Mangrove Workshop's 3rd term successfully achieved its ambitious
objectives of enhancing technical capacity, facilitating knowledge exchange, building
professional networks, and engaging participants in strategic planning for international
mangrove conservation. The workshop demonstrated the IMC's commitment to serving as
an effective platform for international cooperation and capacity building while positioning
member countries as equal partners in shaping the Center's future direction.

The workshop successfully strengthened participants' technical knowledge and practical
understanding of mangrove conservation and restoration through comprehensive coverage
of topics from policy frameworks to technical methodologies. Participants gained current
scientific understanding of mangrove ecosystems, exposure to diverse conservation and
restoration approaches, practical insights from extensive field observations, understanding
of international cooperation frameworks, and enhanced awareness of emerging issues
including climate change adaptation and blue carbon finance.

The workshop created valuable opportunities for multi-directional knowledge exchange
among participants from different countries and professional backgrounds. Through
interactive sessions, panel discussions, and informal conversations, participants shared
national experiences and lessons learned, discovered common challenges and innovative
solutions, identified opportunities for bilateral or regional collaboration, and gained
appreciation for both universal principles and important contextual differences requiring
adapted approaches. This peer learning complemented expert instruction and recognized
that valuable knowledge exists at all levels and in all countries.

A fundamental achievement was the development of lasting professional relationships
among participants that will support ongoing cooperation. The extended duration, shared
field experiences, and substantive dialogue around real challenges created authentic
connections characterized by mutual respect, trust, and shared commitment to
conservation objectives. These networks provide channels for continued technical
exchange, peer support and problem-solving, and potential future collaboration on
research or projects.

The participatory panel discussions produced concrete recommendations that will inform
the IMC's strategic plan and programmatic priorities across its four foundational
objectives. By engaging participants as active contributors to strategic planning, the
workshop fostered ownership and investment in the IMC's success, ensured the Center's
direction reflects genuine member country needs, identified specific opportunities for
collaborative initiatives, and demonstrated the IMC's commitment to consultative,
member-driven approaches.
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The workshop represents an important milestone in the IMC's development and the
advancement of international cooperation in mangrove conservation, but it is
fundamentally a beginning rather than an end. The true measure of success will be the
extent to which workshop outcomes translate into improved conservation practice in
member countries, sustained collaboration among participants and institutions, effective
implementation of recommendations produced through panel discussions, and continued
growth and strengthening of the IMC as a platform for international cooperation.

The twenty-four participants return to their countries equipped with enhanced knowledge
and skills, valuable professional relationships, and renewed commitment to mangrove
conservation. More importantly, they carry with them a sense of belonging to a broader
international community of practice united by shared passion for protecting these
remarkable ecosystems and the coastal communities that depend on them. This sense of
collective purpose and mutual support may prove to be the workshop's most enduring and
valuable contribution to advancing mangrove conservation globally.

-
25 1. International

PHOTO 23 : IMC CERTIFICATE AWARDING CEREMONY
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ANNEX 1 : LIST OF PARTICIPANTS

Family Name Given Name Organization |Gender |Position E-mail

Deputy Director of Department,

General Directorate of Natural

Protected Area (GDNPA) of
MON Samut M MoE msamuthffi@gmail.com

Acting Director,

Preah  Sihanouk  Provincial | sopheap016588005@gm
MOEUNG Sopheap M Department of Environment ail.com

Head of Bureau,
TITHUOT Vathana F GDNPA thvathana@gmail.com

Head of Bureau, | chanthida.ponl1@yahoo.
PON Chanthida F GDNPA com

Deputy Head of Bureau,
RIN Sarem M GDNPA rinsarem@gmail.com

Cambodia Official, mengsokmean121592@g

MENG Sokmean M GDNPA mail.com

Official, prumsambath1@gmail.co
PRUM Sambath M GDNPA m

Official,

Koh Kong Provincial | kruylyphengkk@gmail.c
KRUY Lypheng F Department of Environment om

Official, undane07071998@gmail.
UN Dane F GDNPA com

Official,

General Directorate of
PAO Vorlin F Administration and Finance vorlinpaol8@gmail.com

Official,
THOEUN Sreyny F GDNPA sreyny1218@gmail.com
NDRENAMBININA Tsiramby Madagascar M Head of the Blue Economy |felicients@gmail.com
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Family Name

Given Name

Organization

Gender

Position

E-mail

Felicien

RARIVOMANANA EP

Department,
Ministry of Environment and
Sustainable Development

Head of the Blue Economy
Department,

RAMAHAVERIAVON | Hanitriniaina Ministry of Environment and | hanitriniaina.rariv@gmail
A Tahina F Sustainable Development .com
Technical support manager,
RANAIVOSON EP Ministry of Environment and
RABARIJAONA Rindra Manasoa F Sustainable Development rindramanasoa@live.fr
Technical support manager,
ANDRIAMBELO  EP Ministry of Environment and
RANAIVOSON Fara Mihanta F Sustainable Development fara_mihanta@yahoo.fr
International Conventions
departement manager,
Tomponiony Ministry of Environment and |onynoeliarivelo@gmail.c
NOELIARIVELO Tolojanahary F Sustainable Development om
Head of the Regional Forestry
Department Boeny Betsiboka,
RAMANANTSARA EP | Faranirina Ministry of Environment and | faranadineramanantsara
RABEFARITRA Nadine Michelle F Sustainable Development @gmail.com
National Technical Lead -
RANDRIANJAFIMAN Fisheries Management,
ANA Nambinintsoa M BLUE VENTURES tahiry@blueventures.org
Senior Director Department
ANDRIAMARO EP Science and Knowledge, | landriamaro@conservatio
RAZAFINDRAKOTO Luciano F Conservation Internationale n.org
Regional  Coordinator  and
technical advisor on Lansdcape | michael.raharifidinarivo
RAHARIFIDINARIVO | Landry Michael M and Forest Restoration, | @giz.de
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Family Name

Given Name

Organization

Gender

Position

E-mail

RAVAOARINOROTSI

HOARANA
RAKOTOMALALA

EP

Lalao Aigrette

F4F/GIZ
F4F/GIZ

Boeny project

Director of Blue Economy
Department )
BONDY INTERNATIONAL

lalao.aigrette@bondy.eart
h

ZHANG

Xiaoyun

ZHU

Xingwen

YANG

Jingjun

China

Professor-level Senior Engineer,
Wetlands Division, Planning
Institute, National Forestry and
Grassland Administration

Assistant Engineer of Central
South Survey and Planning
Institute of National Forestry
and Grassland Administration

Professional and  technical
personnel of Guangxi Zhuang
Autonomous Region Academy
of Forestry Sciences
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ANNEX 2 : AGENDA

Date | Da Time Activities Lecturer/Moderator/Institute Location
Yy
Mr. JIANG Yi, Program Officer, National
Jun 18" | Wed All day Arrival &Registration Academy of Forestry and Grassland Shenzhen Guohui Hotel
Administration (NAFGA), China
Futian Hall,
Mr. PENG Peng Shenzhen Guohui Hotel
09:00-09:20 | Opening Ceremony
International Mangrove Center *Dyess code: Business
Casual or Traditional
Mr. JIANG Yi, Program Officer, )
Futian Hall,
09:20-09:30 | Group Photo National Academy of Forestry and Grassland ‘
Jun 19" | Thur o _ Shenzhen Guohui Hotel
Administration (NAFGA), China
Futian Hall,
09:30-10:00 | Tea Break
Shenzhen Guohui Hotel
Mr. BAO Daming )
10:00-10:30 Lecture 1:Overview of the International Futian Hall,
U0 Vice Chairman and Secretary General of
Mangrove Center Y Shenzhen Guohui Hotel

China Wetlands Association
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Date | Day Time Activities Lecturer/Moderator/Institute Location
Mr. JI Wenyuan,
. Futian Hall,
10:30-11:15 Lecture 2: The Status, Challenges and Department of Wetland Management, National "
Actions of Mangroves in China Forestry and Grassland Administration Shenzhen Guohui Hotel
(NFGA), China
Lecture 3: The Implementation of the Ms. CHEN Lin
. Futian Hall,
11:15-12:00 Convention on Wetlands and Department of International Cooperation, 4
International Cooperation on Mangrove National Forestry and Grassland Shenzhen Guohui Hotel
Conservation Administration (NFGA), China
Mr. JIANG Vi, Longhua Hall,
12:00-13:00 | Welcome Banquet
Program Officer, NAFGA, China Shenzhen Guohui Hotel
14:00-15-30 Lecture 4: Introduction to China and the Mr. ZHENG Xinmin, Qianhai Hall,
Chinese Culture Deputy Secretary, NAFGA, China Shenzhen Guohui Hotel
Lecture 5: Wetland Conservation Plan Mr. DENG Jinjie Qianhai Hall,
15:30-16:00 | ‘
in Shenzhen City Shenzhen Center for Design Shenzhen Guohui Hotel
Mr. WU T HeTao Innovation and
: o1 Vi r. on
16:00-16:30 On-Site Teaching 1: Visit the office of g Technology Center
the IMC International Mangrove Center _
Shenzhen City
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Date | Day Time Activities Lecturer/Moderator/Institute Location
On-Site Teaching 2: Guangdon . .
. g gdong Dr. YANG Qiong, Dr. XU Hualin Neilingding Futian
16:30-18:00 | Shenzhen Futian Mangrove Ramsar )
Site Scientist of Futian Mangrove Site, China National Nature Reserve
0:00-10:00 Lecture 6: Mangrove Conservation and Prof. LIN Guanghui, Qianhai Hall,
Climate Change Tsinghua University, China Shenzhen Guohui Hotel
Interactive Q&A @: Question and Prof. LIN Guanghui, Qianhai Hall,
10:00-10:30 | Answer based on the Lecture topic and
Mangrove Conservation experience Tsinghua University, China Shenzhen Guohui Hotel
Lecture 7: Bird Watchers, Valuable Dr. WANG Haibin Qianhai Hall
10:30-11:30 | Partiners in Mangrove Management and
fun o0t | Fri Conservation China Wildlife Conservation Association Shenzhen Guohui Hotel
Interactive Q&A (2): Question and Dr. WANG Haibin Qianhai Hall,
11:30-12:00 | Answer based on the Lecture topic and
Mangrove Conservation experience China Wildlife Conservation Association Shenzhen Guohui Hotel
Lecture 8: Mangrove Habitat Prof. A. Aldrie Amir, Qianhai Hall,
14:00-15:00 | Dynamics, Connectivity and
Complexity Universiti Kebangsaan Malaysia, Malaysia Shenzhen Guohui Hotel
15:00-15:30 | Interactive Q&A (3): Question and Prof. A. Aldrie Amir, Qianhai Hall,

Answer based on the Lecture topic and
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Date | Day Time Activities Lecturer/Moderator/Institute Location
Mangrove Conservation experience Universiti Kebangsaan Malaysia, Malaysia Shenzhen Guohui Hotel
Lecture 9: Introduction to Mangrove Prof. WANG Wengqing, Qianhai Hall,
15:30-16:30 Ecosystem and Restoration Practice ) ) ) ) )
Xiamen University, China Shenzhen Guohui Hotel
Interactive Q&A (4): Question and Prof. WANG Wenging, Qianhai Hall,
16:30-17:00 | Answer based on the Lecture topic and
Mangrove Conservation experience Xiamen University, China Shenzhen Guohui Hotel
Ms. Verodnica ] )
9:00-10-00 Lecture 10: Mangrove management, Qianhai Hall,
: : governance, and institutionality Forestry Officer, Ministry of Environment, Shenzhen Guohui Hotel
Panama
; . : Ms. Verodnica
Interactive Q&A (5): Question and Qianhai Hall
10:00-10:30 | Answer based on the Lecture topic and Forestry Officer, Ministry of Environment
Jun21% | Sat Mangrove Conservation experience Panama Shenzhen Guohui Hotel
Lecture 11: Monitoring and Protection Prof. ZHOU Haichao Qianhai Hall
10:30-11:30 | of Migratory Birds in Mangrove
Wetlands Shenzhen University, China Shenzhen Guohui Hotel
. ‘ . Prof. ZHOU Haichao, Qianhai Hall,
11:30-12:00 Interactive Q&A @ Question and
Answer based on the Lecture topic and Shenzhen University, China Shenzhen Guohui Hotel




Date | Day Time Activities Lecturer/Moderator/Institute Location
Mangrove Conservation experience
Prof. LYU Cai, Qianhai Hall,
14:00-15:30 | Panel Discussion 1: IMC Strategic Plan
Beijing Forestry University, China Shenzhen Guohui Hotel
Lecture 12: Mangrove Ecological Prof. LYU Cai, Qianhai Hall,
15:00-17:00 )
Character Maintenance Beijing Forestry University, China Shenzhen Guohui Hotel
Discussion: Mangrove Conservation Prof. LYU Cai, Qianhai Hall,
17:00-18:00 . _
Cases and Experience Sharing Beijing Forestry University, China Shenzhen Guohui Hotel
To Shenzhen North High Speed )
11:00-11:30 ) ) Shenzhen City
Railway Station
Jun 22 | Sun | 12:00-17:30 | Shenzhen to Beihai Beihai City
18:00-19:00 | Dinner Beihai City
To Shankou Mangrove Ecological
Jun 23% | Mon | 08:00-09:40 Beihai City

Nature Reserve
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Date | Day Time Activities Lecturer/Moderator/Institute Location
Mr. SHANG Minglei
09:40-10:00 | The Situation of Mangrove in Guangxi Deputy Director, Forestry Bureau of Guangxi Beihai City
Zhuang Autonomous Region, China
On-Site Teaching 3: Shankou Mr. ZHANG Hongke
10:00-10:30 | Mangrove Nature Reserve Shankou M F R Yingluo Harbour and
ankou Mangrove Forest Reserve Dandouhai Area
Cultural Experience: folk cultural Management Centre
To Hepu Dugong National Nature o
10:00-10:40 Beihai City
Reserve
Mr. TAO Liming
10:40-12:30 On-Site Teaching 4: Hepu Dugong Shatin Station, Dugong
T National Nature Reserve Hepu Dugong Protected Area Management Reserve
Center
Shatin Station, Dugong
12:30-13:30 | Lunch
Reserve
13:30-16:40 | To Weizhou Island Weizhou Island
17:30-18:30 | Dinner Weizhou Island
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Date | Day Time Activities Lecturer/Moderator/Institute Location
On-Site Teaching 5: Weizhou Island Mrs. LIU Xinyue
9:00-11:00 | Autonomous Region level Nature Weizhou Island Autonomous Region level Weizhou Island
Reserve Nature Reserve
11:00-11:30 | Back to the hotel Weizhou Island
11:30-12:30 | Lunch Weizhou Island
Jun24™ | Tue | 12:30-14:30 | To Qinzhou City Qinzhou City
On-Site Teaching 6: Qinzhou Peacock _ _
14:30-16:30 Qinzhou City
Bay Park
16:30-17:30 | To Fangchenggang City Longde International Hotel
17:30-18:30 | Dinner Fangchenggang City
To Guangxi Beilun Estuary National _
Jun 25" | Wed | 9:00-10:00 Fangchenggang City

Nature Reserve

45




Date | Day Time Activities Lecturer/Moderator/Institute Location
Mr. TAN Qiwei
10:00-11:30 On-Site Teaching 7: Guangxi Beilun . N ci
:00-11: : . angchenggang Ci
Estuary National Nature Reserve Beilun Estuary National Nature Reserve gehenggang City
Administration Office
11:30-12:00 | Back to the hotel Fangchenggang City
12:00-13:00 | Lunch Fangchenggang City
14:00-16:00 | To Nanning City Nanning WINWIN Hotel
17:30-18:30 | Dinner Nanning City
9:00-11:00 Panel Discussion 2: Needs of Mangrove Prof. LET Guangchun, Lidu Hall
Restoration Research and Pilot Project Beijing Forestry University, China Nanning WINWIN Hotel
th
Jun 26 Thus ‘ Lidu Hall
Mr. JIANG Yi,
11:00-12:00 | Closing Ceremony Nanning WINWIN Hotel

Program Officer, NAFGA, China

*Dress code: Business
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Date | Day Time Activities Lecturer/Moderator/Institute Location
Casual or Traditional
Mr. JIANG Yi,
14:00-17:00 | Personal Arrangement Nanning City
Program Officer, NAFGA, China
Mr. BAO Daming )
Lidu Hall
18:00-19:30 | Farewell Dinner Executive Head, Provisional Secretariat, .
) Nanning WINWIN Hotel
International Mangrove Center
Mr. JIANG Yi,
Jun 27" | Fri All Day Departure Nanning City

Program Officer, NAFGA, China
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ANNEX 3 : KEYNOTE LECTURE SLIDES

LECTURE 1: OVERVIEW OF THE INTERNATIONAL MANGROVE CENTER

CONTENTS

International
Mangrove
Center (IMQ)

01 02

Background  Development  Structure
& Operatio

Ramsar
Convention

01
Background

o The Ramsar Convention on
Wetlands was signed on February
2, 1971, in Ramsar, Iran.

o One of the earliest modern
multilateral environmental
agreements.
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1 01 Background

Significance of the IMC

02
Development

o World' s first independent, non-profit,
and inter-governmental international
organization in mangrove conservation,
serves as an ecosystem-based RRI of
the Convention on Wetlands.

[\
International
7l Center

o Serve and support Contracting Parties
of the Ramsar Convention, particularly
global south countries.

I 02 | Development I 02 | Development

High Level Forum on Mangrove Conservatio
July 26,

Proposal at COP14

+ November 5, 2022, In COP14,
the Chinese President Xi
Jinping proposed ) =
establishing the International Com il
Mangrove Center in
Shenzhen, and the draft
resolution (XIV.19) to
establish the IMC was e -
adopted at the conference. International Workshop on Mangrove Conservation and Collaboration

May 15, 2023 8

COm4 § 2022

i
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I 02 Development I 02 Development

e -

Regional Initiative

Proposal Adopted EPRLIFHR ORI EERELY

i Tt ¥ nt of the International Mangrove Cen!

On Sept. 6, 2023, the 62nd Standing
Committee Meeting of the Ramsar
Convention approved the regional
initiative proposal Doc.25 Rev.2 for
establishing the IMC in Shenzhen.

The SIgI"lII'lg ceremony On November 6, 2024, 18 founding member states
of the EA of the IMC signed the agreement and unveiled the plaque for the
— IMC.

I 02 Development

1st Workshop on Mangrove 2" Workshop on Mangrove
Conservation and Restoration  Conservation and Restoration

03 Structure
& Operations

: " November 1-November 15, 2024
July 25-August & 2024 7 1
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B 03 Mission & 1 03 Objectives

Missi I_'SIOI'I

To promote international cooperation and joint actions in
mangrove conservation, restoration, and wise and sustainable

gﬁ-ngihen the implementation of the Convention, and other
relevant current and future environmental commitments,
including but not limited to the Kunming-Montreal Global
Biodiversity Framework. the Paris Agreement. the 2030
Agenda for Sustainable Development along with its
Sustainable Development Goals (SDGs).

Vision

A world in which mangroves are conserved, restored,
and wisely and sustainably used.

[ 0318 Founding Member
States

Africa

Busiing Fisny. | Comnoioe L Gilined abon Lestitho Liberia libya ~ Madagascar Mozambique Sierra Leone
Asia & Oceania Central & South

Cambodia China Laos Pakistan Samoa Cuba Nicaragua Panama
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N1

Promate knowledge
sharing and
strengthen joint
research cooperation

0?

Enhance technology
transfer and scientific
and technical
cooperation, and
training

N3 na

L 2 L
Peuelop qucau'on. Build andfor
information. enhance
communication, capacity, and
and public conduct pilot
awareness projects

mechanisms

* Open to all contracting parties of the
Convention and non-party states,
with interests in mangroves

Each Member State shall designate a
competent agency or authority to
serve as its focal point to the IMC

; How

= Sign the Establishment
Agreement of the IMC

Subject to ratification, acceptance,
approval or accession by signatory
states.



03 | Observers I 03 | Structure

The Council

(Decisior-
making Body )

Scientific and Technical

1
Committee : Technical Support

E (Advisory Body) i
- / “ . TR i O :

Ramsar l |

°

Working Group Working Group
(as needed) (as needed)
Secretariat

(Executing Body)

18
03 Operation ' st 03 | structure & Operations
S i \ Director General
The Scrent.lﬁc and The N Deputy DG for Programme and External Relations Deputy DG for Administrative Matters and Finance
Council Technical Subgroup Secretariat
Goveming and Advisory body of the IMC. Located in Shenzhen, China
deci -making body Members of the Executing body of the IMC
of the IMC. Subgroup shall be Responsible for daily
Composed of Member recommended by operations, under the
States, with each Member States and authority and guidance of
Member State selected by the Council the Council. ]
designating one External PRE Scionced.
delegate. Relations ‘ Education ;’r‘f’f;: Tech ’ e ‘ ‘ Accountant ’ Administrative Assistant ‘
Offlcer Officer Officer
Hold regular plenary
sessions 50

Convene interim
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| IMC Secretariat

q

I 04 | current Work

Delegation Visits from Other
Organizations

04 Current Work

WWF CWA
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04 | Current Work

First Council Meeting

04 | Current Work

« Composed of Member States, each designating one
representative

~  Plenary meetings are held on a regular basis

~  The first council meeting is scheduled to be held in

Walcame Hon. Minis Shenzhen this November

and the Delegation from Zimbatwa

Document Preparation
Fi]'st CGI[I'ICiI ¥ Charter, Rules of Procedure, and Secretariat Working

. Regulations have been drafted
ang ¥ Strategic Plan, Scientific and Technical Working Groups,

Praject Management Guidelines in draft

Nominations of Council Member and FP

¥ 11 countries have nominated their council members and foeal points
¥ China's nominaticns for council member, and FP are in progress

26

04 | 2025 Annual Work Plan | 04 | current Work

Global Qutreach
Initiatives

Institutional

Development

The IMC Secretariat’s Establishing Plan to promote IMC at In contact and
institutional framework infrastructure to the COP15, IUCN World | preparing relevant
has been drafted. ensure operational Conservation Congress, procedures for the
efficiency and data and RRC-EA. employment of staff
security from Cambodia and
Madagascar to work in
China.

International Member States

Workshops Development
3 workshops in June, Launched the Australia, UAE, Official website under
August, and International Mangrove Zimbabwe, Zambia development; domain
November 2025 Wetland Lecture Series (wwwimc.int) registered
via Zoom, open to
global audience.

27
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I 04 | Future Cooperation

Capacity Building

Share advanced
technologies and
expertise in wetland
management.

Empower relevant
institutions and staff
through tailored
workshops.

®

03 Case Sharing

+ Provide access to
successful global case

studies in wetland * Assist in applying for
conservation. technical and financial
assistance to implement
« Offer valuable insights pilot projects aligned with
and practical references. IMC's conservation
objectives.
29

- v
Intemational
E;’ t Mangrove
Cerniter
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I 04 | Future Cooperation

* Multilateral cooperation
that tailored to specific
needs.

* E.g. Establishing wetland

demonstration sites. * Conduct cooperative

projects.

* Wetland ecosystem
services value assessment

e and climate change
adaptation studies.

Q

Project Cooperation
and Support




LECTURE 2: THE STATUS, CHALLENGES AND ACTIONS OF MANGROVES IN CHINA

CONTENTS

Conservation of Mangroves o  oven o
. . 8 g ; verview of Mangroves in China
in China ot o

2 Main measures

JI Wenyuan 3 The plan of future work

Department of Wetland Management
National Forestry and Grassland Administration, P. R. China
19 June, 2025

2/25
i
Part 1. Overview of Mangroves in China National priority
o R 4 g ! ; ?_ e The Chinese government attaches great importance mangrove conservation.
e President Xi Jinping has visited the mangroves several times. He emphasized
that Mangrove is a National Treasure and should be carefully protected as
one’s eves.
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Mangroves distributi China

In the mainland of China (excluding Hong Kong, Macau, and Taiwan), mangroves are
distributed

across 5 provinces and regions: Hainan province, Guangdong province, Fujian province,

Zhejiang province gt

species

ik

National Land Inventory
carried out from 2018 to 2024. It recorded 30,300 hectares of mangroves

distributed in the mainland of China, with 97% located in Guangdong,

Trend and driving factors of mangroves area change in China

Compared with 2002, the area increased 8,300
hectares. China has become one of the few

countries in the world with a net increase in

mangrove area over the past 20 years.

| Loss drivers . Measures facilitating increase of
|+ Aquaculture imangroves:
'+ Urbanization '+ Protected areas
' Timber harvesting '+ Coastal shelterbelt project i
+ Natural degradation '+ Blue Bay Remediation Action

o angrove Conservation and Restoration Action
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Laws and Regulations

19,400 ha, 64% of mangroves are protected areas such as nature reserve, wetland park, and

National level: Local Level:
+ Wetland Conservation Law + Mangroves Conservation Regulation (Hainan) marine park (10 nature reserves at national level, and 7 are Ramsar Sites)

* Marine Environment Conser etion * Mangroves Conservation Regulation (Guangxi)

' + Wetland Conservation Regulation (Guangdong)
. . + Wetland Conservation Regulation (Fujian)

* Marine Area Utilization Management

*;ﬁﬁﬁgm Regulation (Zhejiang)
TR ALE N
i ¥ 5 5 I ik
1 3 Action Plan
Long-term Goals

Action 1: Overall conservation of mangro

® Strictly protect existing mangroves and conduct ecological

B W Y A restoration scientifically; ® Prioritely protect mangrove ecosystems;
=R O | L x FTE :
WA B Ak ® Expand the area of mangrove forests and improve biodiversity; ® Strictly control land use conversion.

8 b 1=l

® Overall improvement of mangrove ecosystem quality and

comprehensive enhance the supply capacity of ecological g = i =
Action 2: Management of protected areas
FOSTUMRRE (IR RO 2 R prog:lucts. . .
L et Specific Objectives
(2e00- 2020 4) ) ik

® Optimize the boundary of existing, and establish new
tected H
By 2025, to replant 9,050 hectares of mangroves and to restore Gl i

i 9,750 hectares of existing mangrove forests

® Stop aquaculture activities in protected areas;

® Improve capacity building of protected areas.
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Action 4: Ecological restoration of

Action 3: Strengthen planning for mangrove restoration
mangroves
® Overall plan for mangrove conservation and restoration;
* Replant mangroves with scientific
® Put conservation and restoration tasksin place.

methods;
Taslks o i 2005 * Restore degraded mangroves;
as r provinces
i by * Protect rare and endangered mangrove
Replantin Restoratio .
Province arez (ha)g (%)  Province  narea (%) species;
R o o (ha) * Enhance post-planting management;
ejian : ji
..J a2 thjlang d g0 * Control harmful organisms (Strive to
Fujian 350 3.87  Fujian 550 5.64 " g | i
i terni it
fuangdo 5500 6077 Guangdo e ek achieve a S. alternifiora removal rate o
Ggangxi 1000 105 o ORI Uy 205
: Guangxi 3500 35.90 . 1
Fijinan 2000 2510| I e e Ensure supply of mangrove seedlings.
Total 9050 10000 yory 9750 100.0
i2 2

Action 5: Improvement of scientific supports for - —
mangroves KSR TR

* Carry out scientific and technological breakthrough

Action é: Monitoring and assessment

projects; * Improve monitoring capabilities;
;

* Track and assess the whole mangrove

* Improve research facilities and professional standards. restoration process.

| RYBHIRHES §
DREERAN

-
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Action 7: Improvement of legislation

+ Promote legislation for mangrove protection and restoratior

* Improve local regimes for mangrove protection and restorati

T R
&% 1855
)

ZLIBE ik T
o 2 L 2k

i

Strengthen organizational leadership

Financial and policy supports

Encourage social capital into conservation and restoration

Enhance CEPA and international cooperation

By 2023, 52% of replantation and 49% of

restoration have been completed.

H # W B # » 2 7
rlﬂs{#-lkmﬁlﬁlﬁbﬂ‘iﬁ

EEESE (2023 48 5

BAVRE AT [l g R 5
KT IT R CET MR P e L 7 gl R
(2020—2025 ) yep K445 L1t Jn

W e, TEERIAT . RESAAERIEY
(RIS L 252 E el B13 F-E0 -
F200EEAHBERT EEMESRL T RULHHEM

reEgsaAR2R

AREBREBARER

IrEfEEAESEARER

- EWAWBARRNR

2024847
17/25
Replantation
Zhejiang 200 147.68 73.84%
Fujian 350 907.52 259.29%
Guangdeng 5500 1821.16 33.11%
Guangxi 1000 457.81 45.78%
Hainan 2000 1322.07 66.10%
Total 9050 4656.24 51.45%
Restoration

Zhejiang =t 44,28 [—
Fujian 550 920.77 167.41%
Guangdong 2500 1834.47 73.38%
Guangxi 3500 1455.95 41.60%
Hainan 3200 496642 15.52%
Total 9750 4752112 4£8.76%

L2

* President Xi Jinping proposed to build International Mangrove Center in Shenzhen at COP14 in 2022.

* The COP14 Reselution XIV.19 welcomes the focus of the International Mangrove Center as the

conservation, restoration, and wise use of mangroves and coastal blue carbon ecosystems;

* Decision SC62-22: The Standing Committee endorsed the International Mangrove Center as a new

Ramsar Regional Initiati

President Xi Jinping on COP14

ve within the framework of the Convention

Sketch of the Chinese Mangrove Museum (Center)
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Part 3 The pIan of future work

Promote IMC to a high level

Provide services such as knowledge sharing, |
technological cooperation, training and exchange
demonstration projects, etc .

i )
{ Implement key projects
o ARSI R 0 R e e i
i i Manage and protect newly constructed mangrove project
gpo ey ' Issue policy " |
%FiE - :
CIEREIN) ) S0 documents i Improve the quality of existing mangrove project
WEE. NRN, CER. PRAREAT. ADTSAY i
BiRd ) REREEITRODLE: : = 3 %
s mimiaririne sessors Master plan or action plan or Dispose the non-native mangrove plants project
B eseRosARATA- AR Lnk documents, involving
PRt various aspects such as
a wxeaEeL investigation, replanting,
s restoration, protection,
IR o i \  utilization, supervision, etc
NESSANRY Wim Gl-MIIN, MM k-
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LECTURE 3: THE IMPLEMENTATION OF THE CONVENTION ON WETLANDS AND INTERNATIONAL COOPERATION ON MANGROVE
CONSERVATION

Outline

Ramsar Convention & China

b

The Ramsar Convention

II. Ramsar implementation in
China

Dept. International Cooperation II1. TInternational Cooperation on

National Forestry and Grassland Administration Mangrove & the IMC
(National Park Administration)

- i b sillinhe e B o g B T— o
- lﬂ*ﬁq-ﬁ:‘-g-*.';:. = " = - - Vwﬁ;"zﬁ""".:" .

I. The Ramsar Convention

1. The origin and evolution

-v; W 1. The origin and evolution

Road to the Convention

* The Marshes Conference, Camargue,
France, Nov. 12-16, 1962

« St. Andrews, UK, 1963

* Noordwijk, Netherlands, 1966

*  Morges, Swiss, 1967

Luc Hoffinann (1923-2016) G. V. T. Matthews (1923; Eskander Firouz

« Vi Austria, 1969
Vice President, WWF (1961-1988) 2013) (1926-2020) s
Vice President, IUCN (1960-1969) Director of IWRB Director of Iran’s Game and = Moscow, USSR, 1969

it Depariment - Espoo, Finland, 1970

Those who shall be remembered forever i i R Bl 1
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I. The Ramsar Convention

I. The Ramsar Convention

2. The Convention m-
|I
d[ll5d]}

CONVENTION ON WETLANDS
CONVERTION SUR LFS ZONES HUMIDES
CONVENCION SOBRE LOS HUMEDALES

war, Ian, 1971

Convention on Wetlands of International Importance
especially as Waterfowl Habitat
Mission

The conservation and wise use of all wetlands through local and

national actions and international cooperation, as a contribution
towards achieving sustainable development throughout the world.

I. The Ramsar Convention

BIRD FLIES 8,425 MILES NON-STOP FROM ALASKA T0 AUSTRALIA

64

3. Actions taken by contracting parties
Three Pillars of action

*  Wise use of all wetlands

+ International Cooperation

*  Wetlands of Int’l Importance, designation and
management



I. The Ramsar Convention

I1. Ramsar implementation in China

cop
The Conference of Contracting Parties

5. The Bodies

The Standing Committee

STRP CEPA

he oversight panel on Communication |

The science and fechnical review panel Pt A P Bt

Financial

Management
Strategy Subgroup Other Subgroups

Subgroup Subgroup

The Secretariat
Secretary General

FEARKMERS R

2. Accession and institutional setup

B# sl %
(BT A e January 379 1992, China’s instrument of accession to
EXTARRML AR ok b b0 UNESCO, depository of the Convention
T T 2 e 2 90 DL S

e July 31 1992, China’s entry inte force (the 67 contracting
party)
2005, Ramsar Management Authority established in China

e 2007, National Ramsar Committee formed to coordinate

HEH, AR,

EERAE, REPA CETRBERTAAE R
HEFERTRL S pARLAAETRMAT TS
B RHRL S ANEET, e HARAR, BE, 4 .
AEHERAM, BANKAANT AL,

implementation efforts

e 2018, Department of Wetland Management set up in

National Forestry & Grassland Administration

[ TRET T T
B M M b, R, R, LK. b3, A8

II. Ramsar implementation in China

I1. Ramsar implementation in China

4. Legal framework =

HNNAR TR
o The Wetlands Protection Law introduced 1 June 2022 '
China “adopts the principle of protection in priority, strict
management, systematic control, science-based restoration and
wise use in wetland protection, so as to play multiple ecological e
functions of wetland ecosystem in conserving water, regulating
climate, improving environment and conserving biodiversity” o
rh e AT RIE
M) "B PEIREERPILY
e 28 of the 31 provinces on mainland China have released e P47 (2022202088 )
provincial regulations on wetlands g
=0=zazg

65

5. National programs and financial input

« National Programs launched, including wetland conservation & restoration and mangrove
conservation

Central investment for infrastructure construction and restoration at RMB 600m/y
o Central investment at RMB 2b/y for
1. subsidies for wetland conservation & restoration

2. PES
3. subsidies for converting farmland to wetlgad
| 4




II. Ramsar implementation in China II. Ramsar implementation in China

5. National programs and financial input 6. Wetland inventory and monitoring

National Wetland Conservation Plan (2022-2030) 3 national inventories (1995-2003, 2009-2013, 2017-2021)

identified 6 Key tasks Monitoring of wetlands of international importance ECOLOGICAL CONDITION

OF CHINA'S WETLANDS OF
INTERNATIONAL IMPORTANCE
TR (RAMSAR SITES)

1. Total wetland

g

Ramsar Convention on Wetlands Management
Office of Peaple’s Republic of China

December 2018

II. Ramsar implementation in China II. Ramsar implementation in China

7. CEPA oS 7. CEPA
Full participation of target
groups
[T —— World Wetland Natural education, Educational models
Yangtze River, Yellow Day science popularization for primary people

River and coastal areas

Glabal Mangroves
Into 203072950
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II. Ramsar implementation in China II. Ramsar implementation in China

8. Xixi wetland: what it means for Green Development 8. Xixi wetland: what it means for Green Development
4 i Xixi before 2005
Addressing wetland conservation & wise use amid rapid urbanization within 3 decades g 7 +  Demolition of 1 million m’ of houses, 30% of the park

+ Hangzhou in the Yangtze River Delta, China’s most developed region 4 - + 10 million CNY investment for conservation and restoration

Xixi, urban fringe in eastern coast, 70% covered by water bodies k e .
*  Over 50,000 inhabitants, 12 villages, 250,000 pig farmin

II. Ramsar implementation in China I1. Ramsar implementation in China

8. Case of Xixi: conservation & wise use of urban wetlands 8. Case of Xixi: conservation & wise use of urban wetlands

. y 1 * First National Wetland Park in China,
BRI RAR st v - ¢ established in 2005

* A Ramsar Site designated in 2009

Top 10 charming wetlands recognized by
CCTVin 2013

A fantastic metropolitan wetland park
: i
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II. Ramsar implementation in China II. Ramsar implementation in China

8. Case of Xixi: conservation & wise use of urban wetlands 8. Case of Xixi: conservation & wise use of urban wetlands
. T : s Population: 12.52 million
"!'f BT TR GDP: 2 rillion CNY (287 billion URSEEEEEs Year 2000
; \ Much gpyephan hnildngn papk

* Urban eco-planning
* POD: Park oriented development
* Real estate promoted city

development
g s s i : —
*  4-5 million of visitors annually 4 Wetland - “West Lake.
* Park incomes reached 3 bn CNY : } ;
since 2005

* Mare than 200 lacal villager
employees in the park, 40 % of
total staff

* Villager’s real estate cost 10
million CNY (1.5 m USD) per
family

II. Ramsar implementation in China

9. International Cooperation Cor14
® Nov. 5-13, 2022, hybrid mode in Wuhan & Geneva

e Chinese President Xi delivers the opening

+ Wetlands Actions for People and Nature

® 142 contracting parties, international
arganizations, 950 plus participants

¢ Ramsar Past-2025 Strategic Plan
* Wuhan Declaration

# Establishing International Mangrove Centre (IMC)
in Shenzhen, China

Peaple and Nature
5-13 November 2022

COP14 1 2022
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II. Ramsar implementation in China

III. International Cooperation on Mangrove & the IMC

International Mangrove Center

e Nov. 6, 2024, IMC Establishment Agreement signed
in Shenzhen, China

18 founding memhers: Burkina Faso, Cambodia,
China, Comoros, Cuba, Gabon, Guinea, Laaos,
Lesatho, Liberia, Libya, Madagascar, Mozambigue,
Nicaragua, Palistan, Panama, Samoa, Sierra Leone

International
Mangrove
Center

1. Global mangrove ecosystems

Mangrove ecosystems are exceptional in their ability to provide essential ecosystem services to people, including coastal
disaster risk reduction, carbon sequestration and long-term storage, and ecological support for fisheries and
biodiversity.

*  Store almost 11 billion tons of carbon. which 1s almost three times the amount of carbon stored by tropical forests of the
same size.

Protect 15.4 million people and USD 65 billion worth of property per year from coastal disasters. In 2030. thus could
rise to 15.5 million and USD 118 billion because of population growth and rise i property values.

Support 126 million fishing days per year. providing a key source of food for human populations living near coasts and
beyond. along with valuable employment provided by millions of fisheries-related jobs.




II1. International Cooperation on Mangrove & the IMC

3. Global efforts in mangrove conservation

The Regional Initiative for the Integral Management and Wise Use of Mangroves
and Coral Reefs/Ramsar Caonvention (2009)

Initiated by Ramsar to develop a Regional Strategy and Action Plan for the
conservation, management, and wise use of mangroves and coral reefs i America,
members countries include Brazil, Costa Rica, Mexico, Venezuela, etc.

Global Mangrove Alliance (2018)
GMA 1s coordinated by CI, IUCN. TNC. WL & WWE. Its target is to increase the
global area of mangrove habitat 20% over current extent by the year 2030.

CLl
Mangrove Alliance for Climate (2022)
An imtiative by the UAE in parinership with Indonesia at the UNFCCC COP 27. The
members commit to plant. rehabilitate. and restore mangroves within their country; as
well as supporting others to do the same.

MANGROVE
ALLIANCE &

MATE

II1. International Cooperation on Mangrove & the IMC

II1. International Cooperation on Mangrove & the IMC

4. Mangrove conservation & restoration in China

Special Action Plan for Mangrove Conservation and
Restoration (2020-2025)

Regulations on Mangrove Conservation by Guangxi
and Hainan provinces

Mangrove Ecological Restoration Guide

10 national mangrove nature reserves and 7
mangrove Ramsar sites designated in mamnland

hin

e
RN T

4. Mangrove conservation & restoration in China

The Action Plan sets targets of 9,050 ha restored and 9,750 ha
enhanced in ecological services by 2025 through establishing
mangrove protected areas and restoration of ecological
functions.
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IIT. International Cooperation on Mangrove & the IMC II1. International Cooperation on Mangrove & the IMC

5. Coastal driveway in the city of Shenzhen 5. Coastal driveway in the city of Shenzhen

* 1984 - Futian-Neilingding Nature Reserve established
* 1993 - Listed as Biosphere Reserve

* 2020 - Listed as Wetland of National Importance

* The newest metropolis with * 2023 - Listed as Wetland of International Imporance

the fastest development in

China ’ e ~ 3 ; ¥ Futian Mangrove * Important habitat for Black-faced Spoonbills, Spoon-billed
nature reserve Sandpiper and others
» City started to develop as a E - -
special economy zone since : i .
1979 , | = oo

boulevard

* GDP 3.5 trillion CNY,
190,000 CNY (27,000 USD)
per capita

III. International Cooperation on Mangrove & the IMC III. International Cooperation on Mangrove & the IMC
5. Coastal driveway in the city of Shenzhen 5. Coastal driveway in the city of Shenzhen

1994 - A Binha (Coastal/Sea view) Boulevard was planned and made big concern on mangroves
1995 - The municipal gov. decided to move the boulevard 260m north to avoid Core zone of the nature reserve
20 million CNY was compensated to the nature for conservation and 100 million CNY of extra cost
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III. International Cooperation on Mangrove & the IMC

6. International Mangrove Center (IMC)

- 3 . . International
A RRI approved at SC 62, Sept. 2023. an independent, non-profit, inter-

5 . - i Mangrove
governmental international organization c tg
enter
Mission: promote international cooperation and joint actions in mangrove Ou
conservation, restoration. and wise and sustamable use :

Principles: Open, Inclusive. Transparent. Action-based

Ohjectives: Knowledge sharing and joint research. technology transfer and

training, public education and awareness, capacity building and pilot projects
Members: Parties and Non-party countries to Ramsar
Location: Shenzhen. China
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LECTURE 4: INTRODUCTION TO CHINA AND THE CHINESE CULTURE

Main contents
Introduction to China and its Culture

Part One Profile of China

ZHENG Xinmin

National Academy of Forestry and Grassland Administration

Part Two Population and Culture

Jun. 2025

Part One Profile of China L. Tarsapanizud tenriliey

East Asia and west to the Pacific, with a land area of 9.6 million km?, the third largest after

I.  Geography
II. History

Russia and Canada.

III. Political system
IV. Economy
V. Diplomacy
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3. Land and water resources

(1) Land types There are different land types in China including cultivated land. forest land.
grassland, deserts, wetland and so on. Cultivated land is principally in east China, grassland in
north and west China and forest land in northeastern and southwestern China, wetland in

different areas.

II. China’s history

China is one of the ancient civilizations in the world, and the only country among the
four ancient civilizations (ancient Egypt, ancient India, and ancient Babylon) with
uninterrupted civilization. According to the latest achievements of the "Exploration of
Civilization" project, the recorded history of China is over 5800 years. In the long
process of historical evolution, the Chinese people have created brilliant historical

and cultural heritage.

E‘ .
|

(2) Terrain Mountains accounts for 33% of China’s territory. plateaus for 26%, basins for

19%, hills for 10% , and plains for 12% . China also has abundant island resources.

(2) Historical periods

Ancient China Modern China Contemporay China
L.7 millionyearsage  primitive slave feudal 1840 1949
socisty society society

There are three historical periods in China’s history: ancient times, modern times, and
contemporary times.
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Ancient China

Modern China
China’s ancient history and dynasties oriented from 1.7 million years ago, ended in 1840AD,
before the First Opium War.

From 1840 ( the First Opium War ) - 1949 ( the founding of PRC). the history of the semi-
colonial and semi-feudal society.
The ancient history includes: Primitive society, Slavery society, Feudal society.

The first Opium War 1840
Contemporary China

IV. China’s political system
From 1949 ( the founding of PRC) till now, the socialist revolution and construction period

The basic political structure: under the leadership of the Communist Party of China,
the systems of People’s Congress, Multi-party Cooperation and Political
Consultation, and Regional Autonomy for Ethnic Minorities are adopted.

Founding of People’s Republic of China 1949

=]
[
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1. People’s congress system 2 Multi-party Cooperation and Political Consultation

+ The people's congress is an important part of the system of socialism with Chinese « The CPC is the only ruling party in China and the rest 8 democratic parties, led by
characteristics and the fundamental political system. the CPC, participate in the state affairs.

4. China’s administrative system

China's administrative units are currently based on a three-tier system,

dividing the nation into provinces. counties and townships:

* The country is divided into provinces, autonomous regions and
municipalities directly under the Central Government;

* A provinece or an autonomous region is subdivided into autonomous
prefectures, counties, autonomous counties and cities;

* A county or an autonomous county is subdivided into townships, ethnic
townships and towns.
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V. China’s economy

Municipalities directly under the Central Government and large cities are

subdivided into districts and counties: I.Reform and OI)CIliIlg up
Autonomous prefectures are subdivided into counties, autonomous counties
and cities.

Autonomous regions, autonomous prefectures and autonomous counties are
all ethnic autonomous areas.

The CPC has steered China to such massive growth and development
by introducing its major economic reforms. known as the reform and
opening-up policy. n 1978

The Constitution specifically empowers the state to establish special

administrative regions when necessary. During the past 40 years. China has experienced tremendous
development in all major sectors including manufacturing. international
trade. transport infrastructure and smart city solutions. These changes
have pivotal importance that has not only impacted the lives of Chinese

citizens but also proved beneficial for foreigners.

A special administrative region is a local administrative area directly under
the Central Government.

Deng Xiacping
(1904-1997)

29 30

China’s poverty alleviation

Shenzhen before and after the policy

+ China has since lifted more than 700 million people out of poverty, which is
over 70 percent of the total global poverty reduction during the time. Thus it
shook off abject poverty one decade before the deadline set by the UN by 2030.
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VI. China’s diplomacy 2. Major country diplomacy with Chinese characteristics
1. Basic tenets

5 ; A Community with Shared Future for Humanity

+ Maintaining world peace and promoting common development are the ; = - c -
purposes of China's foreign policy + To build a community with a shared future for humanity calls for concrete actions.
The f <ncinles of i ful st i B £ China' China has advocated that the international community promote a common approach
forziglljiglzlggii O i W et i to partnership, the security landscape, economic development, cultural exchanges

i . . . . i and eco-environmental conservation.
» Independence is the basic position of China's foreign policy.

+ Strengthening solidarity and cooperation with third world countries is the
basic foothold of China's foreign policy.
A Sl

The Belt and Road Initiative

The initiative was launched by Chinese President Xi Jinping in 2013. 3 i D lp lomatl C relatlons

In September 2013, during an official visit to Kazakhstan, Xi announced the Silk China and Cambodia
Road Economic Belt, a plan to develop overland infrastructure to connect the region. !

BRI infrastructure projects connect China with different parts of the world.

China’'s Belt and Road Initiative (BRI)

15y I3 8

Gls.

The land
portion of the
undertaklng has

China’s President Xi Jinping Met With China’s Premier Li Qiang Met With Cambodia’s Prime
Cambodia’s Prime Minister Hun Manet Minister Hun Manet
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China and Madagascar Part Two Population and Culture

AEROPORT INTERMATIONAL ANTANANARIVO,

I. Population & Ethnic Groups
IT. Chinese Culture

China’s President Xi Jinping Met With China and Madagascar Cooperate To Establish
Madagascar’s President Andry Nirina Rajoelina Confucius Institutes.
38
I. China’s population and Ethnic group 2. Ethnic Groups
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Chinese culture is inclusive and develops in a long history. In the process of historical

development, not only have numerous local schools of thought emerged, but also

L
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foreign cultures have been constantly introduced. Different schools of thought and

b b

cultures have absorbed and integrated into each other in contradictions and conflicts,

gradually establishing a basic pattern of Confucianism as the main body, with

e
£

Confucianism, Buddhism, and Taoism each holding its own unique banner, while also
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working together to complement each other and apply it to society.

Ethnic groups China is a unified country with 56 ethnic groups with the han people
accounting for 91.11% of the total population
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Chinese culture is inclusive and develops in a long history. In the process of historical
development, not only have numerous local schools of thought emerged, but also
foreign cultures have been constantly introduced. Different schools of thought and
cultures have absorbed and integrated into each other in contradictions and conflicts,
gradually establishing a basic pattern of Confucianism as the main body. with
Confucianism, Buddhism, and Taoism each holding its own unique banner, while also
working together to complement each other and apply it to society.

Confucius

benevolence, righteousness, non-intervention. ; -
g compassion, karma

courtesy and trustworthiness follow the nature

2 Specific forms of Chinese Culture
2.1 Opera and Quyi arts

Chinese opera is one of the three ancient dramas in
the world (including Chinese opera, Greek
tragicomedy, and Indian Sanskrit opera). with over
300 genres including Peking Opera, Kunqu Opera,
Yue Opera, and Yu Opera. Peking Opera is the most
influential. Peking Opera, also known as Peking
Opera or National Opera, is divided into four types of
characters: male roles, female roles. painted roles and
clowns--on stage. It has four skills: singing, speaking,

'Ly
/' acting and acrobatic fighting.

80

Confucianism emphasizes benevolence and filial piety, requiring humans to hold awe for
all things in nature and to maintain the harmonious order of the universe. Taoism focuses
on pursuing the realm of natural non-action, integrating with nature, seeking harmony
and unity between nature and human, and advocating that human should conform to the
way of nature, abandon impatience and utilitarianism, and pursue inner tranquility and
self-transcendence. Buddhism emphasizes letting go of desires. pursuing inner peace and
transcendence, advocating compassion, paying attention to the suffering of all beings.
and promoting coexistence with nature to achieve harmonious coexistence between

human and nature.

7782 The Red Cliffs




Quy1 arts

Quyi is a general term for various "talking and singing arts". Itis a
unique art form that has evolved over a long period of development
from folk oral literature and singing arts. According to incomplete
statistics, there are about 400 different types of quyi performed by
various ethnic groups in China.

Quyi, as a performing art, uses "oral talking and singing" to narrate
stories, portray characters, express thoughts and emotions, and
reflect social life. Just as the essential characteristic of opera art is
"performing stories through singing and dancing," the fundamental
feature of quyi art can be deseribed as "narrating stories through

oral talking and singing."”

2.2 Music and dance

Chinese music specifically refers to Chinese
instrumental music and Chinese vocal music, with a
history that can be traced back to the Yellow Emperor
era. From Confucius' transmission of the Six Arts to
modern Western music, Chinese music has continued
to enrich and develop in the process of absorbing
foreign musical elements. China is known as the
"land of rites and music." and ancient music played a
significant role and held an important position in
personality cultivation, cultural life, and national

ctiquette.

FH 38 Suzhou Pingdan

S srmain

#ES: HENANWL

Music

Erhu

Guzheng Pipa
HENSRERZ H
Zeng Houyi Chime
Bells

55 56
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Dance
— SR B Moon Reflected in Second Spring

Oy It can be said that China has had a history of dance for as many years as it has had
SR civilization. Chinese traditional dance is rich in variety and form. containing abundant
cultural connotations and ethnic characteristics. Classical dance is one of the main forms of
Chinese dance. which has formed a unique artistic style through thousands of years of
development and inheritance. It mainly includes Han and Tang dances. court dances, and
more. Ethnic and folk dances refer to the dances of various ethnic groups in China in

aspects such as production labor, living customs, religious beliefs, ete., fully demonstrating

the unique customs and cultural traditions of various ethnic groups in China.

Chinese calligraphy

{EFEFIHW) The Dance of Rainbow Skirt and Feathered Robe
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Calligraphy is a unique traditional art in China, mainly composed of writing Chinese characters with a brush, as
well as pen calligraphy and finger writing. There are five main styles of Chinese calligraphy: seal seript, clerical

seript, regular seript, running seript, and cursive seript.
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Poetry and rhymes, as well as classics, histories, philosophical

. . works, and collected works,
Calligraphy Practice

Poetry and thymes are the treasures of ancient Chinese literature. With refined
language, profound artistic conception, and rich emotions, they express the
unique perceptions of ancient literati on themes such as life, nature, love,
friendship, home, and country. Poetry. songs, and rhymes emphasize rhythm,
parallelism, and the creation of artistic conception, embodying the essence of
ancient Chinese literary art."

From the simplicity and freshness of the "Book of Songs" to the prosperity
and splendor of Tang poetry, and further to the graceful delicacy of Song
lyrics, poetry and songs have carried the development process of ancient
Chinese literature and reflected the social styles and humanistic spirits of
different historical periods.

Li Bai, 701—
762

=

& (Calming Wind and Waves

The collection of classics, histories, philosophical works, and collected works z MR B R
constitutes the core of ancient Chinese academic culture. The classics section
includes Confucian classics such as the "Book of Songs", "Book of History",
"Book of Rites", "I Ching", and "Spring and Autumn Annals", which are
important carriers of mainstream thought and moral norms in aneient Chinese
society. The histories section includes various historical works such as
"Records of the Grand Historian", "History of the Han Dynasty", and "History
of the Later Han Dynasty", which record the social development, changes. and
historical events of ancient China, serving as important materials for studying
ancient Chinese history. The philosophical works section covers the writings of
various schools of thought such as "The Analects of Confucius", "Mencius",
"Laozi", "Zhuangzi", etc., representing different ideological schools and
academic viewpoints in ancient China. Sima Qian, 145B.C.—-?

Calming wind and waves Su Ski

e
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2 5Architecture

*  The total number of world heritage sites amounts to 1.122, distributed in 167 countries around the world, with
39 dual world cultural and natural heritage sites, 213 world natural heritage sites and 869 world cultural heritage
sites. China has 57 world cultural and natural heritage sites on the World Heritage List. including 39 world

cultural heritage sites. 4 dual world cultural and natural heritage sites and 14 world natural heritage sites.

65

Video: Three Section Cudgel
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III. Chinese martial arts

Chinese martial arts is a rich and full cultural carrier,
reflecting Chinese wisdom in every move, embodying
Chinese spirit in every fist and every movement, and
concealing Chinese civilization in every skill and theory.
Chinese martial arts emphasizes the balance of strength
and softness, with both internal and external cultivation. Tt
has a robust and beautiful appearance, as well as an

elegant and profound connotation.

68

IV . Festivals and customs

4.1 Etiquettes

Chinese traditional culture is renowned for its long history,
profound connotations, and diverse artistic forms. One of its core
characteristics is the high emphasis on ceremonies and etiquette.
Ceremonies and etiquette permeate every aspect of Chinese
traditional culture, from family to society, from religion to politics,
omnipresent. They are not only seen as a code of conduct but also

carry moral values. social order, and the maintenance of
interpersonal relationships. Through the study and inheritance of
ceremonies and etiquette, we can gain a deep understanding of the
essence of Chinese traditional culture and experience the respect

and care between people.

70
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In the excellent traditional Chinese culture, rituals and etiquette play an
important role. Ritual is a sacred activity that expresses respect for significant
events and traditional customs through standardized procedures and unique
symbols. Etiquette emphasizes the norms and respect of personal behavior,
reflecting the unique expression of culture.

In traditional Chinese culture, etiquette is regarded as a necessary social way
and behavioral norm. It involves interpersonal communication, social
interaction, and rituals in various fields. Etiquette occupies an important
position in traditional Chinese culture and runs through all aspects of people's
Lives.

Ancient etiquette includes a wide range of contents and
forms, such as political system. court code, worship of
heaven and earth, praying for floods and droughts, school
imperial examinations, military campaigns, administrative
division, building and tomb construction, as well as
clothing, food, housing, transportation, weddings, funerals,
weddings, and speech. all of which are related fo etiquette.
It is almost a vast concept that includes all national
political, economic, military, and cultural laws and
regulations, as well as personal ethical and moral
cultivation and behavioral norms. Until modern times, the
scope of etiquette gradually narrowed down, and
generally only had the meaning of etiquette and ritual.

85

Traditional Chinese culture, with rituals and etiquette as
its core, is a unique set of social behavioral norms and
normative systems. It originated in ancient China and has
undergone thousands of years of inheritance and
development. Ritual holds a very important position and
profound significance in traditional Chinese culture. From
major turning points in personal life such as weddings,
funerals, and celebrations to major national events such as
politics and military, rituals occupy a crucial position.
Ritual is not only a carrier of conveying appearance and
emotions, but also an important means of conveying
values, moral norms, and social order.

Tiananmen Square Flag Raising Ceremony
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4.2 Important festivals

Chinese traditional festivals are an important
part of the long history and culture of the
Chinese nation, with diverse forms and rich
content. The formation of traditional festivals is
a process of long-term accumulation and
cohesion of the historical and cultural heritage
of a nation or country.

Spring Festival

also known as the Lunar New Year or the Chinese
New Year. The Spring Festival has a long history
and evolved from the ancient era of praying for the
beginning of the year and offering sacrifices. In
traditional agricultural societies, the beginning of
the Spring Festival is of great significance. Starting
with a hundred festivals. the Spring Festival is the
most solemn traditional festival of the Chinese
nation. It not only embodies the ideological beliefs.
ideal wishes, life entertainment, and cultural
psychology of the Chinese nation, but also serves as
a display of blessings, food, and entertainment
activities.

86

The origin and inheritance development of ancient traditional festivals is a cultural process
that gradually forms and improves human society. and is a product of the evolution and
development of human civilization. According to the research results of modern
anthropology and archaeology, the two most primitive beliefs of humans are: the belief in
heaven and earth, and the belief in ancestors.

The ancient traditional festivals of the Chinese nation cover humanistic and natural
cultural content such as primitive beliefs, sacrificial culture, astronomy and calendar, and
the principles of change and numerology. containing profound and rich cultural
connotations. The traditional Chinese festivals that have developed from the ancient
ancestors not only clearly record the rich and colortul social and cultural content of the
Chinese nation's ancestors, but also accumulate profound historical and cultural
connotations.

Yuanxiao Festival

also known as the Lantern Festivalalls on the 15th day of the
first lunar month every year and is one of the traditional
festivals in China. The first month is the first month of the
lunar calendar. The 15th day of the first month is the first
full moon night of the year, so the 15th day of the first
month is called "Yuanxiao (Filled round balls made of
glutinous rice-flour for Lantern Festival) Festival". Since
ancient times, the custom of Yuanxiaoas been dominated by
the warm and festive custom of watching lanterns.
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Loong Boat Festival

Qingming Festival "_I'he ancients have z_llways advocated the path of
righteousness and righteousness. The Dragon Boat
Festival, also known as Zhongzheng, refers to the
noon hour on this day, which is the highest point in
the middle. The Loong Boat Festival originated from
the worship of celestial phenomena and evolved from
dragon worship in ancient times. The Dragon Boat

customs of ancient times, and has both natural and Festival is an auspicious day of "flying dragons in the

cultural connotations. It is not only a natural solar : sky". People hold some celebration activities at the
term. but also a traditional festival. Dragon Boat Festival, especially the activity elements

corresponding to the dragon, such as offering
sacrifices fo the dragon and ancestors. picking up the
Loong Boat, etc.. or do some activities to pray for
good fortune and ward off evil spirits on this

79 auspicious day. 80

also known as Qingqing Festival, Xingqing
Festival, March Festival, Ancestral Worship
Festival, etc.. is celebrated at the turn of mid spring
and late spring. The Qingming Festival originated
from the ancestral beliefs and spring festival

Mid-Autumn Festival New Year's Eve
also known as the Reunion Festival, originates from the
worship of celestial phenomena and evolved from the
ancient autumn moon sacrifice. Since ancient times, the
Mid-Autumn Festival has been associated with customs
such as moon worship, moon gazing, eating mooncakes,
playing with lanterns, admiring osmanthus flowers, and
drinking osmanthus wine, which have persisted and
spread for a long time. Eating mooncakes has become an
essential custom for celebrating the Mid-Autumn
Festival across China. On this day, people eat mooncakes
to symbolize "reunion".

marks the final night of the year, signifying the end
of the old year and the beginning of a new one. It
is a day for removing the old and welcoming the
new. for family reunion, and for sacrificing to
ancestors. Together with the Qingming Festival,
the Zhongyuan Festival (July 15th), and the
Double Ninth Festival, New Year's Eve is one of
the major traditional Chinese festivals for ancestral
worship.

81 82

87



V. Food culture
1 Chinese_ food

Chinese cuisine is famous worldwide and is one
of China's business cards. Color, aroma, taste,
and shape are the four major standards of
Chinese cuisine. Traditional Chinese cuisine uses
chopsticks as a tool for eating. For thousands of
years, people have continuously summarized and
formed the eight major cuisines of Chinese
cuisine, namely the Shandong, Sichuan,
Guangdong, Fujian, Jiangsu, Zhejiang, Hunan,

and Anhui schools.

Tea has medicinal effects in promoting health and treating illnesses, and it also
offers aesthetic pleasure that can cultivate one's sentiments. Enjoying tea and
entertaining guests are elegant forms of entertainment and social activities for
Chinese people. Visiting teahouses and attending tea parties are social group
activities related to tea art for Chinese people.

China's tea varieties are also diverse. classified info green tea, black tea. oolong
tea, white tea, yellow tea, dark tea, and so on.

&5
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5.2 Chinese tea

China is the homeland of tea and the birthplace of
tea culture. Chinese tea culture has a long and
profound history, with a discovery and utilization
spanning over 4,700 years. It has remained vibrant
and widespread globally. Chinese tea culture
encompasses not only the material cultural aspect
but also a profound spiritual dimension. The "Tea
Classic" by Lu Yu, the Tea Sage of the Tang Dynasty,
sounded the clarion call of Chinese tea culture in
history. Since then, the spirit of tea has permeated
the imperial court and society, deeply influencing
Chinese poetry, painting, calligraphy. religion, and
medicine. Over thousands of years, China has
accumulated not only a substantial material culture
related to tea planting and production but also a rich
spiritual culture associated with tea, which is the
unique tea culture of China.

VI. Technological innovations

In addition to historical relics, ancient China also had countless technological inventions. There

were the Four Great Inventions in ancient China, namely paper, Movable type, gunpowder and

compass, which greatly promoted the development of politics, economy and culture in ancient

China. They spread to the West through various channels, and exerted great influence on the

development of world civilization.
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Gunpowder

cultural dissemination.

87

The invention and use of gunpowder can be traced
back to 2000 years ago. In the Spring and Autumn

period. China had already used gunpowder for

' civilian and people’s livelihood applications.

China's gunpowder has advanced the process of

world history. Gunpowder shook the feudal rule

. of Western Europe and was one of the important

impetus to the European Renaissance and

Religious Reform.
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. hemp. rags. and old fishing nets, which is

convenient for people to write and promoted

89

Movable type printing

Compass

Printing in ancient China can be traced back to the 6th
century AD. Engraving printing was invented in the
Tang Dynasty. Bi Sheng invented movable type
printing, marking the birth of movable type printing.
He was the world’s first inventor, about 400 years

ahead of Western lead movable type printing.
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The invention of the compass can be traced back
to the Warring States period (2500 years ago),
greatly promoting the development of navigation
and writing a glorious page in the history of world

navigation.
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TCM is a discipline that studies human physiology. pathology,
pharmacology, and their relationship with the natural environment from a
— » T dynamic and holistic perspective, guided by the theories of yin-yang and the
Traditional Chinese Medicine five elements. With yin-yang and the five elements as its theoretical
foundation, TCM views the human body as a unity of qi (vital energy), form,

Traditional Chinese Medicine (TCM). TCM emphasizes "observation, listening, and spirit. Through the methods of observation, listening, inquiry, and
inquiry, and palpation," viewing the human body as a unity of qi (vital energy), palpation, “’mb‘d’“id with ‘hi 5‘3““ d‘agna:ztlm n‘ei"ds’;CM eXPk’fej the
form, and spirit. Tt is also a great invention in Chinese tradition and has made z;:;eg;:am ;ﬁre;:t;;a‘;s G SR i ‘fz;: i i
significant ct.)nmbu.nons to hmm.mlty Fhroughout hllstory. In aqd.nlon to TCM, there Hisiils, g the s thaod dedlie AF pihiogeis nd heal g factors, aiid
are also ethnic medical systems in China such as Tibetan medicine, Zhuang then determines the disease name and summarizes the syndrome type. Based
medicine, Miao medicine, Mongolian medicine, Uyghur medicine, Korean on the principle of syndrome differentiation and treatment. TCM formulates
medicine. and Dai medicine. treatment methods such as "inducing sweating, inducing vomiting, purgation,

harmonization, warming, clearing, tonifying, and eliminating," and uses
various therapeutic means such as Chinese herbal medicine, moxibustion,
acupuncture, massage, cupping, qigong (breathing exercises), and dietary
therapy to restore the body's yin-yang balance and promote recovery.
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1.Huangdi Neijing (the Yellow Emperor's Inner Canon)

Huangdi Neijing is the earliest and most
influential medical book in China, revered
by later generations as the "Ancestor of
Medicine.". It emphasizes the principle of
prevention, advocating for treating
diseases before they occur rather than
after they have manifested.

On November 16, 2010, the application for
Chinese acupuncture to be included in the
‘World Intangible Cultural Heritage
succeeded.
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2. Hua Tuo

Hua Tuo was a renowned physician at the end
of the Han dynasty. He was proficient in
internal medicine, surgery. gynecology,
pediatrics, and acupuncture. Hua Tuo was the
first to use general anesthesia in surgical
procedures, earning him the titles of "Saint of
Surgery" and "Father of Surgery" from later
generations. Hua Tuo also developed a set of
therapeutic exercises, which mimics the
movements of the monkey. deer. bear. tiger.
and bird, designed to promote health and
vitality in the elderly and infirm.

Thank you for your attention!
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3. Zhang Zhongjing

Zhang Zhongjing was a great clinical
physician at the end of the Han Dynasty. He
authored the medical masterpiece "Treatise on
Cold Damage and Miscellaneous Diseases"
(Shang Han Za Bing Lun). Zhang Zhongjing
classified diseases into six categories, known
as the "Six Channels" (Liu Jing). Based on
factors such as the body's resistance to disease
and the progression and severity of the illness,
he summarized the characteristics of
symptoms and the locations of pathological
changes.



LECTURE 5: WETLAND CONSERVATION PLAN IN SHENZHEN CITY

1.Basic Information
BHER

SHENZHEN WETLAND
CONSERVATION PLAN (2025-2035)

Jinjie Deng
Shenzhen Urban Planning & Land Resource Research Center

June 19th, 2025

Resource Situation EEMIA

Resource Situation EEWMIL

The total wetland area in Shenzhen is 347.88 square kilometers,of which the area of ‘With typical wetland ecosystems of the South Asian tropics, including mangroves, coastal
coastalwetlands accounts for 76.62%. mudflat, coral reefs, estuaries, bays.
TEIN202 AR 200 U347, 88 F O 2 ML, i D A 76.62% TR bE . iR . BRI . T S R TR MOD R R R

Wetland | area  patch  Average
square numb plagque
WPE  ilometer]  er Area (ha)
coastalwet
lands
EASER 267.75 1893 1414
rivers,
- 16.35 3721 0.44
Swamp
wetlands 0.64 1486 044
AR
constructe
d wetlands 63.14 3297 191
AT
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Problems and Challenges &5t

Connectivity and biodiversity
The legal and regulatory

The maintenance of total need improvement, with e 5 ot g
wetland area faces challenges. ecological functions not being SIS |ncom.p-t.3 =
B e fhlly realicer governance capabilities and
levels need to be improved.
it EMSFESER, £5
TREESRE EHEET RS, AEKCFARE
HBESRER ]
7 r -’

WAvEs Mwmes
2009-2021 @31 FINE

Functional positioning of the plan MEEN

This plan, positioned as a specialized

Al (TR R B
component within the territorial spatial 3 BB TEITER Y
lanning system, serves as an action initiative "t PR A = |
e . ' NIRCR
that guides and coordinates wetland =
conservation and management across the city. [ / 2. M aln con tent
This plan has been formally issued by the > L
competent authorities on March 31, 2025. LB AR ol 2 e S - EEARE
FePEM (U bR
(20252035 4 ) Ml m

RS SRR TSI, RGN
SetistRPEENETERE, BF363180% AR B

AXMEE CPEARAREBRRSED O R ET R
MELERTLE, BERAKE, TR
UPEBERRLATRAZRRANG U TIRATERAS
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Planning objectives M B R

By 2030, the city will have been recognized as a Wetland City(Ramsar accredited).
20304 H AR [y ikt b
By 2035, become aninternational first—class coastal wetland city.

$2035 4 1R [H gt — e A R M ok oy

“6— Become an Exemplary Practitone in Global Coastal Wetland
Governans. £HESEIEAEBTHEGE
i(= Become a Builder of the Global Mangrove Community with a

Shared Future2 BTG IEIEEREE

gBemme a GlobalPioneerin WetlandCitySymbiosis and Co-
= Prosperity SEE R 1L Hens | i

Strategic Measures EHgH1E

Establish a wetland classification protection system with protected areas as the main
body and Other Effective Area—based Conservation Measures(OECMs) as supplements.
By 2035, no less than 10 Wetland conservation community will be established. The
city—wide wetland conservation rate shall not be lower than 55%.

B SRR R, U BRI D R AR 2 KR R, B20354F LA P T 1o MBI RSN

Classified Protection

[l Protected area:

community

Strategic Measures HEIEEE

Improve the wetland conservation management system and mechanisms.

SEERAT, SRR i

(Accelerate the legislation on wetland ) et et itor )
A Establish and improve the interdepartmental collaboration, expert
conservation manageme system consultation and decision-making, and
gondmg elananitycon olinitc collaborative protection in the bay area.
managment, survey and evaluation, etc.

. e SEEEED, BV IME, EREERE]
IREHEPILE, BERBEESEES ERIHEZEE
i Al

\ERE J \ J

r[)evelop technical specifications for the (Explore the involvement of social welfare

full chain of "investigation and organizations and communities in wetland
monitoring -planning -integrated governance. wetlands managed by social
infrastructure stewardship- evaluation welfare organizations> 5, wetlands co-
and examination. managed with communitiesz 10.
== “EEE B iR ) } )

(= émﬁm,‘gﬂ Mﬁﬂ?ﬁ{}; RETRATGAENT GARE, BiRdRni

l& ! ) RIERTEIE, TEX ARG y

Strategic Measures FHRASEIE

High quality and high—level construct and operate the international mangrove center,
promote international cooperation and joint actions.Based on the International
Mangrove Center, implement cooperation on mangrove and coastal wetland protection
and restoration projects, as well as on the protection of migratory bird flyways. & i fit &
ARFARBERUETTIH B2l bkt HESR IR R 5 PERIBE A 720 HCPEIR BRr bbb, 9006 2T BB ML 356 53 b
P ST il i

94



Strategic Measures FEIEZEIE Tasks and Projects LHE{TED
Two key tasks

Construct more than 30 diverse and wild Small and Micro Wetlands. Develop a

waterfront recreation system and a science popularization and education network. 200 TR S AT %
Develop "wetland + tourism/culture/science & innovation" integration spacesand inject Hi p— 5 5 A
e Sl < = = gh-Standard application of an International ec
new vitality into urban development. ftilt B8 &, T 1AM R SR ARG, FEEE okl Wetland City (Ramsar accredited) Recent Alc\t;:i?g?ﬁ:.coﬁjﬁ ts
) AT

High quality and high-level construction of

A, L T BOREEL. SOk, REESS G, 3l R BE NS B

the International Mangrove Center Application of Consaustivnet Protection and Protectionand

: ? » Wetland City theinternational | | restoration of restoration of
Three categories and six key projects (Ramsar mangrovecentey | Mangrove coastal wetlands
. i accredited) wetlands ;
3J6HL A TR
PE FEN ™ FES

Key projects for wetland protection and
restoration

Protection and Restorationand, /Constructionot,  /\wetland scien-
Key projects for rational utilization restorationof | |enhancementof) | recreation and tific research
inland wetlands, Smalland Micro| ‘nature education monitoring
/ Wetland network

fic research
and monitoring 3>

11 44 1

Shenzhen's Vitality: Unceasin
: ey 22 Sy
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LECTURE 6: MANGROVE CONSERVATION AND CLIMATE CHANGE

IMC Mangrove Training Workshop (Shenzhen; 3 November, 2024) | Site for Tianzhou Project (Jianjiang, LuoYuan, Fujian)

Lecture 6: Mangroves, Blue Carbon and
Climate Change Mitigation

Guanghui Lin1:2

Tsinghua University, Beijing, China
2Hainan International Blue Carbon

Research Center, Haikou, China
lingh@tsinghua.edu.cn; 13911768246 (wechat)

96



LuoYuan Bay, Fujian: Invasion of US cordgrass

Mangroves in LuoYuan Bay, Fujian (1980°s)

» Climate change as one of biggest threats to
humankinds

» Blue carbon as key ecosystem service of
mangrove wetlands

» Case studies of mangrove blue carbon

» Blue carbon trading and methodologies
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€O, male fraction (ppm)

Climate Change: One of Greatest Challenges in 21st Century
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Atmospheric CO, at Mauna Loa Observatory

Global Land—Ocean Temperature Index

Scripps Institution of Oceanography
NOAA Global Monitering Laboratory
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global warming and extreme climate events
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Serious consequences of global change
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Mangroves reduced Tsunami damages!

Indian Ocean Tsunami

KATCHALL SLAHD,

arTnR - 28ONC S04

Danielsen et al. 2005, Science 310: 643
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Mangrove forests can protect the coasts!

The 2004 tsunami broken a long boat jetty in to pieces, while
mangroves intact without damage in Parangipettai, south east India




Disasters raise attentions!

Source: The Star newspaper,
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Mangroves can protect coasts

Key ecosystem services of global mangroves

Mungro\fe can
reduce up to 66%
of wave height -

reducing erosion and flood risl’

COASTAI.
PROTECTION

Mangroves can
sequester 3 - 5 x
more carbon
per hectare than tropical rainforests

©

CARBON
STORES
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eational fishing around mangroves
contributes $§ 1billion
per year
towards Forida’s economy

P

WILDLIFE
HABITAT

FISHERIES

Mangroves are
fish factories for the
210 million people
who live and depend on
them for food




Outline What is blue carbon?

Blue Carbon: organic carbon that is captured and stored by
the oceans and coastal ecosystems, particularly by seagrass
meadows, tidal marshes, mangroves & kelps

» Climate change as one of biggest threats to
humankinds

<=

The Management of Natural
Coa:

» Blue carbon as key ecosystem service of
mangrove wetlands i
BLUE CARBON

stal Carbon Sinks.

» Case studies of mangrove blue carbon

» Blue carbon trading and methodologies 2000 FHAENEE. BRAANNN AR IREEES
HAEH (BK) . (SHEARCER) FES

13
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Coastal biue carbon refers to the carbon stored in the vegstation and soils of salt marshes (left), like

this one at Assateague Island on the M

ERESRR
(RiBERESTESR)

COASTAL BI-_lJ'E' CAR * BC Ecosystems

methods for assessing carbon stocks 5 emissio r ( B(‘Es)
in mangroves, tidal salt marshes, and seagrass meadows .'

or
Coastal BC Ecosystems

(CBCEs)

Blue carbon is the carbon stored in coastal and marine ecosystems. Mangroves, tidal marshes and seagrasses sequester and store large quantities of blue
carbon in both the plants and the sadiment balow. For example, over B5% of the carbon in seagrass meadows is stored in the soils,

These coastal blue carbon ecosystems are found on every continent except Antarctica. Mangroves, tidal marshes and seagrasses cover between 13.8 and
15.2 million hectares (Mha), 2.2 and 40 Mha, and 17.7 and 60 Mha, respectively. Combined, these ecosyslems cover approximalely 49 Mha.

Despile the proven imperance for ocean healih and human wellbeing, mangroves are being lost at a rate of 2% per year. Experts estimale thal carbon
emissions from mangrove deforestation account for up to 10% of emissions from deforestation globally, despite accounting for just 0.7% of land coverage.

# IPCC (2019) £7tY) (SIRSZEHPIEFSKEBEIRE) 18 "5T
EENSFERMALENRKBERFEILMGALRER" , FHEL ~
FTEE" RREERNOERM

< SRE: W, B8, SEFRNARSRENASETER, TRES
SEZUAERIEES(EA.

.W%

elp fc

Mangroves
i 50
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Comparison of carbon burial rates

Mechanisms for blue carbon in four BCEs
among three coastal blue carbon ecosystems
MK B EFERESRANNIRIIESHCNS

CoaStaI Carbon is absorbed through photosynthesis

Blue Carbon

Mareponne Current ranges of tatal valuation estimates

Bive carbon sink burial rates ["”
of blue carben sinks per hectare

ot tans of carbon per hectare per year

Some carbon returns to the atmosphere

Some methane from Some carbon dioxide
microorganisms CH|  from respiration by

microorganise
lpand r

¥ Some carbon
" enters from high
watershed areas

Mangroves and salt Maish

T > G

am
% New Carbon  © =

B Corbon is stor
" for long tim
| in biomass.

sediments

IPCC (2019) &%8) (KIEEMRNISFESKFEEGIRS) 13

103



Mangrove forest is one of the best blue carbon ecosystems

mTuL Mangroves among the most carbon-rich forests in the tropics

DC Denate. JB Kauffman. D Murdivarso... - Nature ..., 2011 - nature.com

Mangrova forests acer along ocean coastiines throughout the tropics, and suppart numerous
acosystem services, including fisheries production and nutrient cycling, However, the .

% Save 90 Cite Cited by 3190 Related aricles All 26 versions

Mangroves among the most carbon-rich forests in

the tropics
Daniel €. Bonate'™, J, Boone Kauffman’, Daniel Murdiyarso®, Sofyan Kurniante®, Melanie Stidham®
‘and Markku Kanninen®
1400 [ Above ground
=1 Above-ground live + dead 1,000 - 0 Below ground
1200 - 'EEEE Soils O-30 cm depth + roots. Sl

Logg.. T Soils below 30 em depth

Ecosystem C storage (Mg ha™'y

Boreal  Temperale

Trepieal
upland  Indo-Pacific

Mangrove

Average global carbon stock (Mg Cha™')
g
T

Blue Carbon as NbS for Mitigating Climate Change

BLUE CARBON w*
TERIIn partriership with British High Commissin, New Delhl presents =

COP26 WEBINAR SERIES

Role of Nature-based Sclutions (MbS) in Carbon Sequestration:
An Opportunity to be Explored

3 December 2020 (Thursday) at 5:30 pm (IST) 16:00 am (GMT)

WORLD SUSTAINABLE
DEVELOPMENT
SUMMIT 2021

s e
Ablucprint for blue wand an
improved understanding of the role of
vegetated coastal habitats in sequester e

© %

COP2 FII
Mangravas smeng tha mest carben-sich lareats in n Lt 00D
the trogies

TRH AR Emily

Wi 2017
3 Pidgeon

Seagrass ecosystems as a ghobally significant

o
Subtroplcal Tropical Mangrove  Tropicalhumid  Tropical peat
tidal marsh seagrass bed forest evergreen swamp forest
forest
Ecosystem
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2nd International Symposium: Effects of Climate Change on the World s Oceans

Monday, May 14 - W3
Workshop 3 (W3)

Coastal Blue Carbon: Mitigation opportunities and vulnerability to change

Co-Convenors:
Ik Kyo Chung (PNU, Korea)
Gabriel Grimsditch (UNEP)
Jerker Tamelander (UNEP)
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2024: New era of blue carbon research

Beseiencs, 2020, 78,253-268 Blue Carbon (BC)

htpsidol org/10.108 3/ biascl/biaed07

T T e | o
All tidal wetlands are blue carbon ecosystems | e
A T I | T BLUE

| CARBON

Luke Jeffray, Mike Ronan, Maria Zann, Paul E. Carnell, Nxima Iram, Damien T. Maher, Daniel Murdiyarso, Sigit Sasmito, Da B Tran,

Paul Dargusch, | Boone Ksuffman end Laura Brophy e

FHFUEEAEEET EREBoScience ERN—RNE, BARNTEBTZIE2EN ‘ |n]tlatlve
| -

KRR A Maria Fernanda Adame REEIRY, ERAAESHEEAR

ISR, EXBERNERESEE TS, BEIAS 8080 B I i
. L |

7, 5T, FEPYRMEENSTSEREYEBE N, SERAHANENESR, Blue Carbon (BC)

B, fr @RS ERREREE 0o 0 )

MRS ERG, TURSEHEN. | opinion il

It's time to broaden what we consider a ‘blue carbon

ecosystem’ SBRENEN “ERESRER" T!

Kelly James'® | Peter |. Macreadie?® | Heidi L. Burdett™® @ | lan Davies’® |
Nicholas A. Kamenos®* @

AHIF XL D IR T AR EGlobal Change Biology FAI—RXE, {FAEMHET—

TERER, TURE-TRENESARERERRTFAESRTOTEE. SHM International Blue Carbon Scientific Working Group (IBCSWG) held its 15th annual meeting in Singapore on October 3-6, 2023
H FUEEIRNEERAITRARPEERESLMERESES, MNALAERENE 24

WRE, REEGAHSRMFOBENSSE, RDEENER.
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., Example: Indus Delta Blue Carbon Project

- ' "l ’ -
#ER  vidal Marsh d\
: ¥ g WW
Macroalgae :
KA =

................................................

€ -
J = E 4 y Y
Sy | :
' s - i 4 ‘ ) i % A
- k. i 8 silvestrum
— - CLIMATE ASSOCIATES
INDUS DELTFA

CAPLEAI

blue veniuies

beyund conservation

Scientific Understanding

Mot 03 RIS IRERKSE
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Indus Delta BC Project

4 Restoration of 224,997 ha of mangroves
75,000 ha already planted
@ 60 year long project: 2015 - 2075
4 Approximately 1 BILLION mangroves planted over 12 years
4 Estimated 140 million t COe removals over 60 years

4 Applied Landsat, SRTM, field survey and calibration.
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QOutline

» Climate change as one of biggest threats to
humankinds

» Blue carbon as key ecosystem service of
mangrove wetlands

» Case studies of mangrove blue carbon

» Blue carbon trading and methodologies
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The Innovation

Review

Technologies and perspectives
for achieving carbon neutrality

Fang Wang,".%*%.* Jean D Yuan,”~*" Min Wang,”*.5" Faming Wang,”'*?" Sheng Li,”.>"* Zhigang Yin,”'®

Lei Huang,*"** Yuhao Fu,"* Lel LI,‘-‘h Scott X. (:hang,ﬂ Linjuan Zhang,*** Jérg Rinklebe,** Zuogiang Yuan,’** Qinggong Zhu,>** Leilei Xiang,'*
Daniel CW. Tsang,” Liang Xu,??" Xin Jiang,'# Jihua Liu,*® Ning Wei,>?" Matthias Kastner,?" Yang Zou,” > Yong Sik Ok, Jianlin Shen,>*
Dailiang Peng,*"’ Wei Zhang,*** Damia Barcelo,”* Yongjin Zhou,%** Zhaohai Bai,"~* Bogiang Li,*~*" Bin Zhang,*** Ke Wei,*~* Hujun Cao,*""
Zhiliang Tan,”~ Liu-bin Zhao,*' Xiao He,”“” Jinxing Zheng,”** Nanthi Bolan,** Xiachong Liu,”** Changping Huang,”.” Sabine Dietmann,**

Ming Lue,** Nannan Sun,”*” Jirui Gong,*® Yulie Gong,”*® Ferdi Brahushi,*® Tangtang Zhang,”' Cunde Xiao,*® Xianfeng Li,** Wenfu Chen,"*
Nianzhi Jiao,”1%* Johannes Lehmann,”’.'? Yong-Guan Zhu,?-'3.'4* Hongguang Jin,”** Andreas Schaeffer,’> James M. Tiedje,'5*

and Jing M. Chen'’™*
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" Coastal blue carbon in China as a nature-based solution toward carbon

{ rimam R e ket o o v s g s 4 Savbrs
MR e s ' U i v

Mangrove forests as the most important coastal wetlands of SE China

B Coastal wetlands in China

[ w.w- e

7 T
,+_

The total area of BCEs in China is about 5,000 km?, including mangroves, tidal saltmarshes,
2nd seagrass beds. They are habitats for rare and endangered species, maintaning
extremely high biodiversity and a wide range of ecosystern services.

o

2 Mangroves Tidal saltmarshes Seagrass beds
E . " h
= PrT—

LM Mmpone.

PET———
:
& i
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T

T e

Chen et al., 2021
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CO; exchanges of coastal wetlands are open and complex

Tidal brackish &
[Terrestrial freshwater marshes COZ
earbon .~ Tites. Mangrove forests &
- 4 irane... It marshes co
input_ = - 2

co,

--------- Coastal oceans O

COASTAL BLUE.CAREO!

methods for assessing carbon stocks"and'emissiol

in mangroves, tidal salt marshes, and seagrass mead
' y

Carbon Expor] ‘ y
to open ocean ]
the

BLUE

Coastal ocean

Land-atmosphere. waler-atmosphere Surface deposition Aquatic deposition & CARBDN
CO; exchange ¥ of organic carbon burial of organic carbon ~ initiative
Lateral transport of DIC, DOC, POC - —

and imporVexport between subdomains)

‘ (includes estuary-ecoystem axchange Biogeochemical cycling
&, in the coastal zone

Barr, Lin et al. 2014 ﬁﬂ",f%ﬂfﬁ"
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il =]
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ow to select sites and measure carbon stocks? ow to select sites and measure carbon stocks?

Strata 2

Rhizophora Aboveground
dominated living biomass

Strata 1 Strata 4 Freshwater marsh

Seaward fringe Tidal Salt J Terrestrial vegetation
marsh

Aboveground
dead biomass

Belowground
living biomass
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How to select sites and measure carbon stocks?

__4—- Sub-sample B

—
D-15¢cm _-C— Sub-sample A
15-30 cm

30-50 cm '| =‘— Sub-sample C
50-100 cm M Sub-s3MplE O
100-200 cm | €= Sub-sampla E
Figure 4.1 Classification of mangroves. (A) Oceanic fringing mangroves (@ Enrico Marone, Cl), (B) Riverine or G

estuarine mangroves (© Ginny Farmer, Cl), (C) Basin mangroves (© Colin Foster, Cl}, and (D) Dwarf or scrub
manaraves (@ Catherine Lovelock. UO |
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Figure 4.2 Heigh
(© C.I. Feller, SEI

Mangrove trees

SIZE OF ITEM BEING SAMPLED

Shrubs Figure 4.4 Estimating diameter at breast height for irregular mangrove trees (modified from Pearson, et al. 2005)

Downed wood
Leaf litter

38
SIZE OF SAMPLING AREA
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- ¥ Field surveys of mangrove community structures and carbon pools

Figure 4.10 Pneumatophores. (A) Measuring pneumatophore height, (B) Pneumataphores can be measured
n or next to microplots. These microplots can be the same plots used to sample litter (described below).

© Boone Kauffman, OSU) #4164 plots (2009-2016)
452 soil profiles
4>300 literatures
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Classification of mangrove vegetation distribution

Quantification of Blue C for whole Hainan Island

and estimation of biomass C by remote sensing

High resolution RS

LiDAR on drone

o

Biomass C (kg C m2)

Class name
Ac | T
i A 8075
NV 7590
-z \‘ - Il s005
Py . F
i
I [ S
d R it A
¥ " 'w Fl P
T #
&

-
o 50 Liop 300 %

——Lietdl, 2015 AGU poster

WILEY

RESEARCH ARTICLE

Spatial patterns and driving factors of carbon stocks in

BRA R KRR HREE (AT

mangrove forests on Hainan Island, China [ >
g
-
Yuchen Meng*®* | Ruikun Gou'® | Jiankun Bai*® | David Moreno-Mateos™* | b
Charles C. Davis® | LuomaWan® | Shanshan Song | Hongsheng Zhang® | ¥ " .;
Xiaoshan Zhu® | Guanghui Lin'? HK ¥
) e pp—
Abstract \ %ﬂ
L rt = g
ol a s in i hanga. Hi i ; WeA Vg
earhen stoeis in marsgroe foreats or n Blin scele have nod been quantitied owing: \
imitatiors and tack of of contraling factors. We I
taok tha ontire Hainan lsland s a case study ancl aimed to carry cut a comprehensive \ "
carbon stocks in mangrove
farests, wea o~
Locatlon: Southern China
Time peried: 2017-2020. Lapead Mg ha!
L I o0 [0 1oen. 2usa

Methads: Tiekd surveys and Sentinel 2 imag:
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tem cartian imations. We alvo used ion madelling (SEM] t

evaluate the ing. i i

0 Kland scale.

I 2000 - 3550 WO 1345 1008
SUFTYRTT]  INTI

BEREER. 7035 (B0 543%, LB H24%) ; REE: 1926024 H((H LI 523%, HTFHLHTI%

Meng, Lin et al. 2022. Global Ecology and Biogeography
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Traditional flux chamber methods

RESEARCH ARTICLE

Mangrove diversity enhances plant biomass production and
carbon storage in Hainan island, China

Jiankun Bai'?® | Yuchen Meng?©® | RuikunGou2® | Jiacheng Lyu*? |
Zheng Dai? | Xiaoping Diao®* | Hongsheng Zhang®® | Yigiluo®® | Xiaoshan Zhi?©® |
Guanghui Lint2 &

8
=
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£
< .
= s
¥ 7
Z .
2 L *
3 E 4
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FIGURE 7 Relationship between it e g
mangrove carbon storage and mangrove i
Shannon Diversity (A}, Simpson Diversity
1o S R 6 Tht s Pl 6.5 e ke ot e sl o s o st s 70 B O s ot ity e s s e
orange circles and lines indicate zoil SERC; C, Enc Hazeflon, SERG) e S R e .
carbon storage (5C) and fitting line, green
indscates biomass carbon storage (BC) and Py

fitting line, error bar [maan + SE)
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Eddy COva I‘ia nce tECh n0|ogy a nd tower Monitoring towers for Ecosystem CO, exchange of mangrove forests

SE China

Leizhou
Mangrove
plantation

2014-

éaoqiao £
2009- .. 4 1 ]‘ \

Leizhou fish ponds (2015-)
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Agricultural and Forest Meteorology 2019

ELSEVIER

journal homepage: www.elsevier.cam/locate/agriormet

Impact of insect outbreaks on mangrove ecosystem C exchange is short-term!
Insect outbreaks have transient effects on carbon fluxes and vegetative
growth but longer-term impacts on reproductive growth in a mangrove
forest

Weizhi Lu®™%", Jingfeng Xiao®, Xiaowei Cui*®, Fanghong Xu', Guangxuan Lin', Guanghui Lin®*"

Southenst ol Chinn

Accumulated long-term observation data on mangrove ecosystem CO, fluxes

A5 R a9 a0l Uy L, NEP (623-833 g C m?
year-l), RECO (1198-1349 g C m? year-!),
GPP(1841-2060 g C m2 yearl),
Gou, LIN etal 2023 AFM

SEE st (2010-2019) 4 T1R
FPREHSRE, BEAAKNGY
Lo

50
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New four Eddy flux towers in Hainan’s mangroves Two newes towers in Hainan’s mangroves

Well preserved
mangroves

e Xinying National Wetland Park in Danzhou
e Comparison between the restored and pristine mangrove forests
e Established in 2022 for CO,, CH, and H,0O fluxes

Dongzhaigang
National

Mangrove

Nature Reserve

Well protected
and most recent
restored forests

® Build in 2025
Mangrove Carbon Flux Observation System built by Hainan

International Blue Carbon Research Center

Recently restored
mangroves
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Launch of a new consortium: CBCC Chinese coastal blue C toward carbon neutrality

=

[ =]
* Coastal blue carbon in China as a nature-based solution toward carbon "
- neutrality

Vi34 sites (47 flux towers)*
v' 9 very long-term’3ites:

R

e "

Mission of CBCC:
v Standardize the methods and Share the data

PUBLIC SUMMARY

v Publish influential papers and Train new scientists

China 10 scien s Gol o easbon Aoy by 2560

ity 18 TS

om
rotostion,sharelig stbilzafon wate coscervation, puticatsn, High bicdherchy, snd prductity. e g, mpmrmtg el e

v' Serve the needs of whole country and local
communities
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Estimation of blue C stocks and burial rates mangroves of China Carbon stocks and burial rate of tidal flats in China

Table 4. The distribution, average C stock, € storage, and € burial of tidal flats in China

Table 1. The distribution, average C stack, G storage, and € burial of mangroves in China Total S0G storage Sail G burial amount
- - , - asen (hay Moo ) (69 C year)
Soil C stock Soil C storage Biomass C stock Biomass C Total C storage C burial = — = Cumok: e e Chunsipis ;. S —
Province Area (ha) (Mg Cha™') (65 €) (Mg € ha™') storage (Gg €) (69 €) (BgCa™) i ik i Blg e s Heh Goa ) a2 s
= Lisoning 054 133100 69.9 0.00 9.30 107.45 0.00 143
Thejiang 106 10386 " 19 021
Tianjin and Hehei 8305 73,200 536 045 a9z 146.02 1z 107
Fujian 27 10386 86 |8 149 16
3000 & Shandong 34208 T 281 108 19298 66 239
Guangdong 9205 A% HA0H Guanoxi wgg 1820 17.86 Jisngsu 8277 .. 0% 17.31 15384 10 sa8
Guangsi 11251 255.50 2876 £ 3940 2183 Shanghsi 10981 | [ om 279 5151 10 38
1000 @ S
Hainan 3630 159.10 578 733 704 Zhejiang 21,740 sy 7|, S 148 L Lo L) 205,
, H
Fi 28,285 4 214 926 13938 39 170
Hong Keng 104 142.13 15 2 02 o g T s
Guangdong 34,807 Fy 261 a1s 74.55 26 Bl
S lang.
Mook s S z g i Guangxi 69,732 14.43 1238 7455 52 45
Taiwan 736 103.86 6 ) a2 14 Hainan 5031 \ 063 248 13663 7 21
o i
Total 25872 4951 E 6918 5017 Taiwan 18,075 i e 137 - 13938 25 -
The area data sourced from Mao et al,”” the biomass and soil C stock sourced from Fu et al.** C burial data sourced from Wang et al.™* 1 Tg = 10* Gg = 10° Mg = 107 Hangkang 2 7 o.00 = 7458 a =
kg=10"g Macaa T = 0.00 - 7455 a -
Total 237450 1102400 i 848 280 1499

The area data sourced from Mao etal ' and the giobal tidal flat map,"*” the soil C stock sourced from Chen et al,"”’ C bunial data sourced from Chen etal *" 1 Tg = 10°
Gg=10Mg=10"kg=10"2g.

SleFTERESR (G, XiE) RAERESHRENRIZER!

55
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Ecological connectivity increases Coastal BC

Contents lsts avallable at SelnceDiree

Estuarine, Coastal and Shelf Science E ﬁEiE'EhEE %—?iﬁzﬁﬂx !

ELSEVIER jaumal homepage: s
>

§

Ecological connectivity between mangroves and seagrasses increases
sediment blue carbon storage

Xinao Guo™", Shanshan Song **, Lieyl Che 1 (2} Margeo secemees () Uvegetated mufsr sexsenees
Ruikun Gou™®, Xiaoping Huang °, Shuguo
Guanghui Lin ™ I =
-1 “ v ’
8 o
Ed . § =]
i I y = i x -
0 s
i g7 A i
- -
' = J . &
im -_— Margrive mere  Margiovr seag ms oot Margrov sre Margrove-seagass onfram
mp R o e e =

SOCsasce  Mangow [l Seagmss  Oceans POM

Ecological Connectivity between Mangroves and Seagrasses

Increases Sediment Blue Carbon Storage

Xinao Guo, Shanshan Song, Lieyi Chen, Conghe Zhang, Shengbin Ye, Yali Ding, Ruikun Cou, Departmeat of Earth System Sclerice,
Xiaoping Huang, Shuguo Lv, Neil Saintilan, Daniel A. Friess. Guanghui Lin* Tsinghua University
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| werrer Ecology Letters | EEAE. FARIMEAFHHRGIESHREKE R

Warming-Induced Plant Species Shifts Lead to Substantial

KHTERRUERRER SRS RESENNSZMER!

ECOLOGY LETTERS

MIRTAMEREN TR TIERERLIE

Losses of Wetland Soil Carbon

Baoyu Sun'?? @ | Ruifeng Sun®*® | Jianjun Xu' ® | Wenjing Gao' ©® | Xiaojing Chu**©® | Huilan Yuan' @ |

Fangxiu Wan? | Liming Yan’ @ | Guangxuan Han** @ | Jianyang Xia’® | Ming Nie' @
2.4 Warming
a —e— Control i 25
—&8— Warming *
1.94 "
Plant species
» diversity % e ¥
1.4 < u,aal
e
T NPP

Warming effect on SOC (%) SOC (kg m™?)

0 C-degradation

1.08 o
074
Rr\
088
Plant Micrabial
necromass C

T T T T T T
2017 2018 2019 2020 2021 2022

Driving factors for mangrove blue carbon potentials

Plant species
traits

Animal / MPB

modulation \

History of sediment

SOC spatial variability
(vertical/horizontal)

e, Climate Change; Hydrologic connectivity

accumulation
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Outline International standards and methodology for BC

» Climate change as one of biggest threats to
humankinds

» Blue carbon as key ecosystem service of
mangrove wetlands

» Case studies of mangrove blue carbon

» Blue carbon trading and methodologies

61

Danone Fund for Nature (DFN)
xpert Workshoy

Achieving Carbon Offsets through
Mangroves and Other Wetlands

Meeting Report

‘Guanghui Lin as the only co-author from China

[ o W
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Methodology development for coastal blue carbon Trading Blue Carbon using CDM and CCB mechanisms

BRER. ~fhdE. O (=% 2019)

1st BC project in China

* Mangrove afforestation project in
Zhanjiang, Guangdong

* CDM (AM-AR0014) s

* June 2021, Verra - i

2071 trsamanannag

PEET EE SROEEONS

Wl peman s TER
e Bl TR somwe
. pane

AR ARAREARIIET BYEGAME
AHAEBAT R (VCS) o A R I 4 4 5 B ik AR

TR B RATRTA AR AR FBFEHE=E
HERRAARRPEERE AL TR
"Guanadona 7hanilana Manavnve. Affarectatinn Prniert! [g
the flr<t mmanarnve blue rarbon vraiect in China that
_ meete the Verified Cavban Standard (VOS\ and the
L Climate Communitu RBindiverctu Standavd (RN, Thig
Translated by Lin’s group rniert wae nraanized and rompleted in rollabaratine
with the Guanadona Zhaniiana Manarove Natinnal

.

PE R LR SR SR R ORI M L 54 RN L SIS P T . [ TN [T (N 5 R PR
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Tradlng of Mangrove Blue Carbon in China Trading Mangrove Blue Carbon using Chinese methodology

Restored mangrove forests in Sanjiang, Ha
Project in Hainan Praad

ikou becomes 15t Blue C trade

* Mangrove restoration project in Fujian
* 1t BC METHODLOGY in CHINA
(Developed by Prof. Luzhen Chen et al.)

e R MBI A= RS

* Traded on 12 Sept, 2021

2021489 A12H , BHA SRR A A8 5 H 200078 i gt o 4 B
NEREHPCEFRTXRFEMARE, ZRBAE FHEH
BLXS. AFRHERAT ARARIAR T EHERERPH
WEER. aRARP SR E 4 SARBFARGAAE R

R RIS A " & i i Wiy B S #
"o A =4 I

= v fﬁ\ a3y On Sept.12, 2021, the 20,000-tCO, of the mangrove restoration project in Fujian
ﬁ 29 %%&9 Province was successfully traded on Xiamen Property Rights Exchange Center. This is
e - & P the first blue carbon trade in Fujian Province. The transaction achieved the two major

e = goals of synergistic effects of mangrove carbon sink function and biodiversity
protection, and the ecological construction of mangrove protection and livelihood of
surrounding communities.

YOS R GURE

More and more trades
on mangrove Blue C!

EMBBET RS

SRS HRR .
A R S |
A ERT R A BTN . wae
potraish

ntesA
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China Certified Emission Reductions (CCER)— Emmﬁﬁ Edggéz:ﬁﬂg *H*
ML WA =2 o CO=T )

Mangrove Afforestation Methodology

Current ) Redefining ©
Methodology developed on CCER T Bl ‘kﬁr@, o
framework: Mangroves (October, 2023) Ll s Blue Carbon and Blue Economy crenaierisbued
definitions: seagrass, saltmarsh) &II\ nin‘ﬁigusncdarbnn
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approach /%

ournal of the Indian Ocean Region
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.
seaanar . Andrew D. L. Steven, Mathew A. VanderKlift & Narnia Bohler-Muller Sheehy et al. 2024 STE
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Claudia Wolff®* and Wilfried Rickels '
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Co-benefits of mangrove conservation and restoration as NbS 2025 Hainan Blue Carbon Forum (July 17-20, Lingshui)

Camvention on

+  Blue carbon and bivdiversity conservation | | Wsbanaics
ance
= Coastal restoration and community ) = b
.M maat S e oeman

sustamability

saemaNE

20253 ra R

Hainan Blue Carbon Forum (First
Circular Notice)

EXZHPAE: hibluecarbon@163.com

BAFERIE: 15060385231 (#it) e _ -
17600116727 (¥F5%%E) . 4% < Lingshui, Hainan

70
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Take home messages

@ Blue carbon in mangrove and other coastal wetlands have
significant potentials for mitigate change as NbS approach;

@ Mangrove wetlands of China are strong carbon sinks for
atmospheric CO,, which can be used as NbS for CC mitigation in
addition to other ecosystem services;

Thank you for your attentions!

@ Reforestation on abandoned fish ponds or degraded habitats of , SR T TS
mangroves provide greater blue carbon benefits than afforestation LEt S .Dr k tOQEther t_o r-OtECt

on tidal mud flat, so it is better NOT converting mud flat into blue -

carbon ecosystems; th e”gwl OBaI “‘l’é n

@ More studies and international collaboration are urgently needed
to monitoring carbon flows between mangroves and other coastal
ecosystems.
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LECTURE 7: BIRD WATCHERS, VALUABLE PARTINERS IN MANGROVE MANAGEMENT AND CONSERVATION

Mangroves managed by the Antsatrana community-based organization, leading
out to Ambaro Bay.

soo00o

Bird Watchers: Valuable
Partners to Mangrove Managers

Haibin Wang
June 20, 2025
Shenzhen, Guangdong, China

= o

Krasop Wildlife Sanctuary and Koh
Kapik Ramsar site , Cambodia
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My Brief Experience with Mangrove

Zhanjiang Mangrove NNR in 2002

Management Plan for the Zhanjiang
Mangrove National Nature Reserves,
Guangdong, September — October,
2002, a part of the Integrated
Mangrove Management and Coastal
Protection Program, a joint program
by China and the Netherlands
governments.

Bird watching around Zhuhai,
Guangdong Province, covering
Qi'aodac Mangrove Nature Reserve,
Yakou Mangrove Wetland Park,
Cuiheng National Wetland,
September 2019 - Jan. 2024

Why are Mangroves Important

+ Protect shorelines from damaging winds, waves, and floods.

Qi’ao Island
Mangrove Nature
Reserve, Zhuhai,
Guangdong
Province, China

« Improve water quality by filtering pollutants and trapping sediments
from the land,

* Reduce coastal erosion.
« Provide habitat for a diverse array of terrestrial organisms, and many

species of coastal and offshore fish and shellfish rely exclusively on
mangroves as their breeding, spawning, and hatching grounds.

* Local community livelihood, fishing, harvesting of clam, crabs,

« Tourism attraction, including bird watchers
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To Get to Know bird-watchers in China

Predominantly Retired Males

Well-equipped Economical Capability

+ Live on Pension and Savings
« Able and willing to pay travel, boarding costs for bird watching

Cameras Canon EOS 5D4, Sony a7m4, Sony a7r5 >
Zoom lens Canon 100-400mm, Sigma 150-600mm, Sony 200-600mm, Sony 400~ trlpS
800mm (to be purchased) « Keep buying state-of-the-the-art equipments
Binocular 8X42, 10x50
Telescope
Monopod
Tripods “]
Drove To be purchased
4WD vehicle

Camping equipment  Tents, mattress, sleeping bags
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Numerous and Well-connected Devoted

+ 1 million bird watchers across the nation
» Bird watching societies at all levels
» Much more wildcat bird watchers connected by networking

» To watch birds full time, over-time

+ Often drive hundreds even thousand of kilometers to explore
new opportunities to watch birds

In possession of Huge Amount of Bird
Information

=

= emmano e

A & LE £ ] | — E = ERRRCOMCIAMES
92 Upland pipit REERN e Ak
sa3 ¥uer pipit Jsimse z
394 Buff-ballisd pipit B, =% BRH S
395, £ Red=thronted pipit B0, =2, HH e a—
96 B ERFrigilldse 4 Branbling
a7 it Coomen Chattinch
398 Hawfinch
399 Chinese grosbeak At 1 b
400, Japanese grosheal:
a01 el il
402
403 Groy-capp
404 Red exonsvill
405 ¥hite-winged crosshill PV

UTCTR . 4] [

msl
HO7|PasSERTPORES 44 F|Enberizidae 2 ]
408 —

409

410 Bustic bunting s
1 Black-faced bunting ErEamons
412 Eeed hunting shEmoccrrres
it Tristran' s Banting R
414 Chestaut-saved buating o
415 Fallag’ s bun i

416 Yol lowbraw P T
A7 Chestaut ng bl
418 Gelire-riecked reed bunting D i
419 Lapland bunting
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Lol d

Prolific

A few Exmaples [ 4

Common Shelducks
Asian Barred Owlet
Hen Harrier
Common Snipe
Common Tern
Greater Coucal
Verditer Flycatcher
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Other Vertebrates Tell Me What You Want!

Chinese Strip-necked Turtle
Tilapia

Corsac Fox

Oriental Garden Lizard
Greater Bandicoot Rat
Spot-legged Treefrog
Chinese Cobra

Gunther's Frog

Low

Wow! | saw some ducks. Vague

Mangroves are Heaven to Bird Watchers

| spotted common shelducks Qualitative
. . . . | saw 1 male common shelducks.
b Mosalc Of D Iﬁ:e rent M ICI’O‘hab Itats | saw 15 common shelducks, Quantitative
+ Open water body I saw 15 common shelducks, among them 2 adut females, 2 adult males, and 11 chicks. Age, sex.
i Shauow S | 15 helducks, 10 mallards, 30 red shanks, & bills, 1 :me‘img
W commeon shelduci mallards, red shanks, & spoon ills, osprey. pecies
- Mudflats = diversity
. Sand dunes | saw 15 common shelducks, 10 mallards, 30 red shanks, & spoonbills, 1 osprey, on a 6-km transit ~ Density
line.
» Farmlands We saw 15 common shelducks, 10 mallards, 30 red shanks, & spoonbills, 1 osprey. on a &-km Methodology
@ transit line by Pond A, by a team of 2 bird watchers using binocular on foot between 05:30 -
Wo_o_d!ands S ) 07:30 May 30, 2025,
« Artificial facilities like fish and shrimp ponds, salt pans We saw 15 common shelducks, 10 mallards, 30 red shanks, & spoonbils, 1 osprey on a 6-km Spatial variation
S f h d b k h t :rsansiit Iinep:;fhm % ::at;korm?;: shelnucks,sslﬂp.:ldallards. 50 %I:s, 6 spoﬁnblgs;;oosgrﬂww
- tufted y ~tailed godwits, 35 pied avocets ona transit line nd B,
ea’ resh an rackish waters a team of 2 bird watchers each using binocular on foot between 05:30 - 07:30 May 30, 2025.
« Food Supp[y is daﬂy rep[ete by tidal water We saw 15 common shelducks, 10 mallards, 30 red shanks, & spoonbills, 1 osprey on a 6-km Temporal High

transit line by Pond A by a team of 2 bird watchers each using binocular on foot between 05:30 - Variation
07:30 May 30, 2025, a significant decline compared with the result of an identical survey on Mar

30, 2024 when 31 common shelducks, 20 mallards, 50 redshanks, & spoonbills, 1 osprey, 15

tufted pochards, 12 black-tailed godwits, 35 pied avocets were recorded.
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From Raw Data to Parameters with

Conservation Application
7 I |
Qualitative Data  Presence/absenc (1,0,0,1,1,0,1,1,0.1), 6/10=60% Possibility of
e ‘occurrence

Quantitative Data

Found only in March-May, Sept - Oct Migrant species

Found in 30 out of 100 plots (1ha) Distribution range

Gender {M,F,F,F.M,F,F,MFFF) Sex ration = M:F = 3.7
Failure/success  (1,1,1,0,0,0,1,0,0,1) Breeding performance

Population size, range,
density

Species diversity
Age group
Reproduction Rate
Mortality

To Tell the Difference: Exercise One

Hypothesis

Test hypothesis

Conclusion

Conservation
application

Ho: There is equal chance to find common shelducks at Pond A and Pond B;

Ha: The chance is different to find common shelducks at Pond A and Pond
B.

The kind of data to be collected: the numbers of visits that finds common
shelducks.

Take measures: Pond A (1,0,1,1,0,1,1,1,1,1) (n=10) 8/10 = 80%
Pond B (0,1,0,0,1,0,0,0,1,0) (n=10) 3/10 = 30%

Compile and analyze data: The chance to see common shelducks at Pond
A is 8/10 = 80%; and 30% at Pond B.

Statistical test:

Accept Ha: The chance is different to find common shelducks at Pond A
and Pond B.

Pond A would be a better place to set up a bird watching site for commeon
shelducks

How to Use the Parameters: to Test
Hypothesis

Is Subject A different from Subject B?

Hypothesis Ho:A=B
Ha: A #B

Test The kind of data to be collected: weight, length, volume,
hypothesis speed,

Take measures (n=10)

Compile and analyze data:

Statistical test:
Conclusion Reject Ho, Accept Ha

To Establish Causal Effects: Exercise Two
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To Establish Causal Effects: Exercise Two

Problem Statement: | Does Tourism affect Bird A breeding in a negative way.

Hypothesis

Test hypothesis

Conclusion

Conservation
application

Ho: Tourism has no effect on the breeding of Bird A;
Ha: Tourism has a negative effect on the breeding of Bird A.

To count the number of active nests (number of chicks hatched, fledged
etc) on transect lines in treatment and control groups, respectively.

Take measures: number of nests in control group (25, 31, 32, 40)
number of nests in treatment group (5, 8, 2, 5)

Average in control group = 32; average in treatment group = 5

Statistical test:

Accept Ha: Tourism has a negative effect on the breeding of Bird A.

To reduce volume of visitation, demolish walkways, and to scrutinize
suggestion to put up more walkways more carefully.

Labor-division between Mangrove
Managers and Birdwatchers

Mangrove Managers Bird Watchers

» To design project based on goal . i i
and objgelctRfesJ;, resources, ti?ne To 'd.entlfy a.nd record the
frame and technical knowhow; species of blrds:, numbers,

» To decide on the data required sex, age, breeding status at
?r?g methodology to collect designated time and sites.

* To compile, collate and analyze
data coming in;

* To reach conclusion according
to the project results;

+ To take adequate interventions.

How can Bird Watchers Help?

Contribution Management Appplications
Provision of graphic, audio-video  Production of educational, promotional publications
materials

Educational and public awareness campaigns

Scientific Journals, news letter, website
Technical Assistance Bird Watching tour guide

Natural Interpretation guide

Bird watching contests

Collection of data to guide Baseline survey
management measures

Scientific Research

Decision-making

Environmental and Socio-economic Impact Assessment
Assessment of specific management measures,
general performance evaluation

Activities by Mangrove Managers to
Ensure Successful Cooperation

* Timely and Full Communications

» Training in Data Collection, Methodology

« Project Ownership

« Necessary Logistic Support

» Rewards, like chance to bird watching Perks, e.g., areas not
open to general public

+ Acknowledgement
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Black-winged Kite
Elanus caeruleus

THANK YOU
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LECTURE 8: MANGROVE HABITAT DYNAMICS, CONNECTIVITY AND COMPLEXITY

Mangrove Habit
Connectivity anq

Dr. A. Aldrie Amir
aldrie@ukm.edu.my
www.ukm.my/aldrie

Associate Professor, Institute for §
Development (LESTARI), Univers|
Commission Member, Internationz
Nature, Species Survival Commis$
Coordinator, The Malaysian Mangj
Alliance and Network (MyMangr

CLARK KENT
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Mangroves

Inorganic nutrients

Macrofauna”

~ Organic matter

" (aerobic and anaerobic)

2 2 High tide

Microphytobenthos”

Low tie

Bacterial decomposition

OXFORD

All tidal wetlands are blue carbon ecosystems

s

Heyrworda: carbom affuety, Cipores, Melshecs, prstiani, feiad eshiwstes wetiands
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Inland or freshwater wef

* Rivers and streams

* Riverine floodplains

* Freshwater lake

* Freshwater ponds (>8ha)
* Marshland

* Freshwater swamp

* Peat swamp forests

* Melaleuca forests

* Other swamps

* Freshwater springs




Coastal and Marine Wetlands

* Marine waters

* Subtidal aquatic beds
* Seagrass beds

* Seaweed beds

* Coral reefs

* Rocky shores

* Sandy beaches

* Mangrove forests

* Salt marshes

* Lagoons and bays

* Intertidal mud and sand flats

Man-made or Constructed Wetland@ '

*Water storage areas;  +Irrigated land (incl. channels);

* reservoirs « rice field
* barrages + canals
* hydroelectric dams * ditches
* Aquaculture; = Other ponds (>8 ha);
* fish ponds * farm ponds
+ shrimp ponds = ash ponds
* Excavations; » stock ponds
* mining pools + Constructed wetlands;
* Wastewater treatment; * marsh
* sewage farms « ponds
* settling ponds * lakes
+ oxidation ponds « saltwater lakes
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THE IMPORTANCE OF MANGROVES FCR PEOPLE AND WILDLIFE
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towns and

Malaysia’s
major
cities,
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are on the
coast

o
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013

Lo

147

[ 1
Tahle 2. Percentage of the total deforested mangrove (2000-2012) converted to different
land uses

Country Aguaculture Rice Qil palm Mangrove forest Urban Other category
Indonesia 486 0.1 15.7 226 1.9 112
Myanmar 1.6 87.6 1.1 0.5 1.6 76
Malaysia 147 01 382 176 128 167
Thailand 108 56 40.0 51 14.4 241
Philippines 36.7 0.9 11 73 27 413
Cambodia 273 1.5 89 98 4.6 476
Vietnam 210 10.4 05 0.6 62.5 49
Brunei 292 0 277 125 15.9 148
Timor-Leste L] 261 0 0 o 73.9*
Singapore (1] 0 0 0 o 0
Total 299 2.7 163 154 42 123

Countries are ordered by total mangrove lost. Percentages might not sum to 100 owing to rounding.
*The small amount of mangrove deforestation in Timor-Leste is due mainly to shoreline erosion.

Pihards arud Friem HAS Early Etion | 3of &

35

Anthropogenic Disturbances

»Excessive logging
+Toxic chemicals runoff
*Reclamation (agriculture, aquaculture)

= Mining for peat, coal, sand, gravel, etc.

»Excessive siltation and deposition
*Impoundment
*Wash and erosion

*Long-term flooding

- Oil spills
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Highest high tide -J

Mosrsanllovel =)

41

[Sea-level Rise Effects | on Mangrove rorests

A. Existing Situation

B. Response to Sea Level Rise

Mangroves
- -
TEE_ ..k d.a”ul_t‘ﬂ_- MSL ok
soo0Rr "-—-._-:_, e
C. With Sea Wall D. Eventual Situation
Farm land e
«...a....-.l; '.n"‘x'&h ... B
wall B T —

Kennedy et al. 2002

149

Highest high tide -J

Mean sea level J




© 06090

OFFEHISE IS REARSSORE [VUAMIZS HABIAT T EMSEMIECEE

attnom Mawshom Dranons.

47

150



1. Continental Shell Act (1966) (Revised 1972) 24. National Physical Plans —
2. Economic Exclusive Zone Act (1984) 25. National Policy on Biological Diversity (2018) Mangroves + MUdﬂatS — IBAS
3. Environmental Quality Act (1974) (Amended 2012) 26, National Palicy on Climate Change (2004,
4. Fisheries Act (1985) 27. National Palicy on the Environment (2002) 0
5. Five-Fuel Policy (2001} 28, National Strategic Plan for Solid Waste Management
6. Four-Fuel Diversification Policy (1981) (2005)
7. Green Technology and Climate Change Council {2010) 29, National Water Resources Policy {2012)
8. Land Conservation Act 1960 (revised 198g) 0. National Wetlands Policy (Draft)
9. Local Gevernment Act1g7é 31. New Economic Madel, Government Transformation = g
10. Low Carbon Citles Framework(2011) Program and Economic Transformation Program = o
11, National Agricultural Policies (NAP 1-3) (2010) \_ \emis ® -
12. Mational Agre food DMalicy (2041) J3. Protection of Wild Life Act1972 : . =~ : Jo
13, National Automotive Policy (2e14) 33, Renewable Energy Policy and Action Flan (2010) by
14, National Blofuel Policy (2006) 34. sabah Blodiversity Enactment(2o00)
15. National Coastal Zone Physical Plan {2011) 35. Sabah Parks Enactrment (1984 (2008) k
16. National Depletion Policy (1980) 36. Sahah Wildlife Conservation Enactment (1947) \\
17. National Energy Policy (1979) (Revised 2008) 37. Sarawak Forests Ordinance (1058) (Amendead 20m5) 3
18. National Forestry Mct {1984) (Armended 1503) 38, Sarawak Wildlife Protection Ordinance (1908)
1¢. National Farestry Policy {1078) (Revised 1993) 39. Streel, Drainage and Building Act 1974 (Amended AT
20. National Green Technology Policy (2009) 2006) L ;
21, National Integrity Plan (z004) 40. Territorial Sea Act (2m2) ‘ﬁ ol
12, National Parks Act 1980 {Updated 2013) 41. Town and Country Flanning Act 1976 (Amended 2006) i £ e il
3. National Petroleum Policy {1975) 42, Waters Act (1920) (Revised 198g) ? T
49 51

Conservation of Malaysian Mangroves

lconic Sites

UNESCO - S —
Global - ] — Ramsar
Geopark P X Sites

State National Park
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(] @asier

Best practice guidelines
for mangrove restoration

55

Natural Disturbances

- Severe winds and gusts
- Hurricane, storm

- Hail

- Lightning strikes

- Tidal surges, tsunami

- Severe herbivory

- Drought
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Closed Canopy
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Gap Initiation Phase

e

Gap Opening Phase




Gap Recruitment Phase

Gap Growth Phase
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Gap Cosure Phase

Reaches Site Maximal Canopy Height

AN
/T S RMARA

2N

Closed Canopy




- Amir 2002 FORECO
1} 5 v ¥ & Amnir & Duke 2015 ECSS

65 67
s Canopy gaps create opportunities for v
seedlings to progress Communlty
¢ Mangroves naturally rejuvenate through
continuous dynamics of gap creation, thus Based
maintaining the youth conditions Ecological
* An indication of healthy habitat dynamics
~ strike, ~gap frequency | Mangrove
11f, gap creation > gap recovery f; :
A ecosystem collapses E REStoratlon
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Carbon Financing
Impactful Research
Education and Awareness
Strict Enforcement of Laws
Protected Areas for Wise Use
Payment for Ecosystem Services
Public-Private Partnership in Conservation
and more!

& A, Aldrie Amir

=]

forests to hereafter not be
converted into ponds: Minister

R
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Public Perceptions of Mangrove
Forasts Matter for Their
Conservation




Geographers

Oceanographers
= Policy ’

. Researchers
arie s
Scientists SEESS - RS B GIS ientists
1 Chemists Experts
Business Town & Country

wp =D
Physicists Planner:
: e Zoologists Bankers &

Investors L

i . Sacial hitects & :
: : sl #. scientists M Designers

Archaeologists - Ly Wireless & Sensor 3 &

1 Technologists

wwwifagebookicom/, p/Mymangrove.

Mangrove Researc afi etk [N yMangrove)
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The Ways Forward P S
/ Build stronger capacity in research, %

management, conservation,
restoration, enforcement;

Translate science & policies into
actions;

Propaganda — High impact

== education and awareness

/ programs and marketing;

] Managers Strengthen coordination,
involvement and partnerships by
and with all stakeholders;

Enhance technical capacity &

capability - CBRM;
Incentivise protection of BC
ecosystems, systematic national
'\ & global funding mechanism. /

S

e
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Governance

Hope
thinking

“Participatio
passive wishful

engagement
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¥ Malaysian Mangrave Ressacch
Rlines e Mobumsh (MyMangrons]
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LECTURE 9: INTRODUCTION TO MANGROVE ECOSYSTEM AND RESTORATION PRACTICE

Mangrove Ecosystem and Restoration e

Wengqing Wang, Yamian Zhang Ag enda s be‘t;'i“ki“g mangrove
== iodiversity

National Observation and Research Station for the Tarwan Strait Marine Ecosystem

College of the Enviromment and Ecology. Xiamen University s .
- » Mangrove protection and

restoration in China
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1 Background gy @& ERHUNSER
& ERAEEER

E Main reasons: strict protection and large-scale afforestation B ARRRER » AR > HAE0 281

Area (ha) of mangrove forests in China

Special action for mangrove protection and

S restoration (2020-2025)
50000
e / e . .y
_ A ) 1 30000 - ——
. -‘13  mangrew ve protected areas ‘{f‘; 20000 g%;ﬁ?ﬁgﬂtﬁ @gﬁﬂ*DEEE*HZEDE
W ——— 10000 (IRIMEEEIITENTRI (2020-20254) ) AYER
0 Dy MO

1950s 1980 2001 2012 2023 Bt (2020) 1355

B ‘..,.. " South Chia Sea:

£l [
we  wE e

ERSTERE T ESRE RS R E RS
----------------------
F Liniiiiiiii Bac k round F Liniiiiiiii

n Special action for mangrove protection and restoration (2020-2025)

Before 2020 = Since 2020

Special action for mangrove protection and restoration (2020-
2025)

(Promulgated in August, 2020)

Afforestation:

4 Mangrove forest area (as appropriate)
Increase - # Biodiversity
mangrove area 4 Quality of the ecosystem

# Capacity to supply ecological products
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T mRAmEET SR

2 Rethinking mangrove biodiversity g e
> Background ‘ Mangroves are low biodiversity
Mangrove species distribution
Agen da » Rethinking mangrove ( =ty _yne '; ] ‘ ‘
I biOdiVCl‘Sity ﬁ '-1“ : Mangrove species diversity in

75% of tropical coastal line is occupied by @

> . . - :
Mangrove protection and mangrove species.

restoration in China

EREIE etal. 1991).
Species 12 1 11 ! 8 o i 51 47
W Amarica EAmorica WAfrca | E Alrica Indo-Malesia  Australasia
Atlantic East Pacific (AEP) Indo West Pacific (IWP)

2 Rethinking mangrove biodiversity

I, Mangroves are low biodiversity

Mangrove area and true man%%\(;)eg ipecies diversity (Luther et al.. * Mangrove forest in

Guangsi; Ching
Atlantic-Caribbean-Eastern pacific 68000 ol Total area: 230 ha
Eastern Pacific 12000 4 7 . 1 mangrove Species:
West Atlantic-Caribbean 32000 3 6 Avicennia marina
Western Africa 24000 3 5

Indo-West Pacific 83000

East Africa 2000 8 9

Indo-Malaysia 60000 1 39

Australasia 15000 16 35
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2  Rethinking mangrove biodiversity 9’ ool Rethinking mangrove biodiversity 6 ool

Mangroves species distribution in China Mangroves species distribution in China
IS I [ ey ey e T N e o oy ey ey ey S
Eandelia obovata v Xylocarpus granatum i
Epnus g cynneig 2 ¥ Y ¥ ¥ £X L2 Lumnitzera racemosa + v V A V LC
i la v NT
Hope e Lumnitzera littorea + CR
B. 5. var. rhynchopetala v v vu
Rhizophora siylesa v v v Ex 7 i Acanthus ilicifolius v + v 3 4 = J Lc
Rhizophora apiculata v VU Acanthus ebracteatus v v v EN
R lamarkii v CR Seyphiphora hydrophyllacea + EN
Ceriops tagal EX ¥ Ex k3 Acrostichum aureum Ex v v v v V v Lc
Pemphis acidula p ¥ 2 Acrostichum speciosum + A EN
Sonneratia caseolaris v NT
Nypa fruticans W vu
S % guingai v N
S 5 = Avicennia marina W + W + + Lc
Sonmaratis svahs v R Aegiceras corniculatum b + ¥ J J LC
Sonneratia alba v LC Excoecaria agallocha Ex V v v W LC

ﬁa&ﬂ’ﬂ*ﬁiﬁﬁ&

Rethinking mangrove biodiversity 6 eEnrireanty

forthe Tubman Strait darine Ecanyatem far the Tabwan Strat Marine Ecanysem

2 Rethinking mangrove biodiversity 6' T

& Mangroves are low biodiversity @ Mangroves are high biodiversity

Relationship Betmers Mangrove biodiversity: lower plant

population genetic biodiversity

and death rate of mangrove biOdiverSity Supports higher animal
species suffered a abnormal . . .
biodiversity.

flooding in Yalong Bay, Sanya,

Hainan, China (Guo et al.,
2017) Neckton 249 Total 2901

Species number of each organismal group recorded in mangrove wetland in China (He et
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2 Rethinking mangrove biodiversity g‘ £

- Maintenance of mangrove biodiversity

What is mangrove?
. -: m ntertidal mudflats of tropical areas
® _: trees, algae, fish/crab/shrimp/mollusks,
microorganisms, habitats
°-: different biotics (mangrove forest, mudflat, creek,
shallow water area)

Nursery ground for fish...

E 80 1 "
4 w0 - = a
40 s
20 t = ==

g ﬁ&# g e

Vagetated are: Creak Muchlat

(Zhang et al. 2019; Zhang et al. 2021)
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120

80

40

Water-bird species

p.

= Maintenance of mangrove biodiversity

16 120
o B Species
14
Number r 100 =
12 A 5
104 k80 5
8 6o E
5
61 Lao 3
4 4 =
'] L1 L
O o=

Mudflat

Pristine mangrove
forest

2  Rethinking

Matural CPM  Artificial CPM

™, Maintenance of mangrove biodiversity

Fish species

Mudfiat Creek Mangrove

Dongzhaigang, Hainan

Crab density (indiv./m?) ‘%°

300
200

100

Mudflat

Avicennia forest  Kandelia forest

Zhangjiang Estuary, Fujian

ICES Journal of Marine Science, 2019
Ecology and evolution, 2020
Ecosphere, 2019

Journal of Coastal Research, 2020
Ecological Indicators, 2020

. EERAIEGEESRE

Mollusck biomass (g/m?)

Avicennia  Ceriops
rest forest

Edge

Mudflat

Dongzhaigang, Hainan

habitats for birds...

35 1

Number of speceis

30

25

20

15

10

Fishpond Mangrove Mudflat

Mangrove wetlands provide important roosting, foraging and breeding

20000
17561

Number of individuals

16000

12000

8000

4000

Fishpond Mangrove Mudflat

Wader distribution in the different habitats of Leizhou Peninsula, Guangdeng, China (Winter, 2014) (Liu et al., 2014)

Diverse habitats for biodiversity

175
150
125
100
75
25 - ?

0
-25

Species zonation "

175

150 ¢

Surface elevation

Is Eaelm Lp Lar Ts Co Cn Is FaeLm Lp Lar Ts Co Cn

(Ma et al. 2020, Ecology and Evolution)
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Both vegetation & mudflat important

I
o

=Y
oo

© -0 =)
o oo o

-0
oo

Habitat

Relative Occurrence Frequency in Mudflat and Vegetation Areas
o <

Species (No.) (Zhang, unpublished)




= Take home message

* Lower plant diversity supports higher animal diversity;

* Different parts (forest area, creek, mudflat, shallow water area )
support different biotics;

* Mangrove wetland = mangrove forest+creek+mudflat+shallow

water area.

I®. Main reasons: strict protection and artificial afforestation

W
A
43 mangrove protected areas
.

273 natural mangroves

s Sowuth Cirimes Seet

I v sxieets 02010 of T

60000
50000
40000
30000
20000
10000

Area (ha) of mangrove forests in China

1950s

1980

ARG E SR

P Rethinking mangrove biodiversity 6

ame:mu:n;i EEZS!E!R

3 Mangrove restoration in China <

s

2001

2012

2023
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Agenda

» Background

» Rethinking mangrove

biodiversity

» Mangrove protection and

restoration in China

3 Mangrove restoration in China | <ty

", Mangrove afforestation plan in China

o (hmZ)
time performance

2001

2016

2017

State Forestry
Administration

State Oceanic
Administration

State Forestry
Administration

2001-2010

2016-2020

2016-2025

60000

2500

48650

~13% (2023)



Mudflat arestaion project at Lingshui, Hainan

Mudflat afforestation project at Lingshui, Hainan
Mudflat afforestation was the main
way of mangrove forestation in China
before 2020.

Few mangrove species used and exotic

species used widely (Kandelia,
Bruguiera, Rhizophora,
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Before human imtervention

® Increased the species

diversity of local mangrove ~ Restoration through planting mangrove seedlings on mudflats has been the
- riority for mangrove protection in the past two decades
and changed the latitude T R 2
pattern of alpha diversity. 40 | 371 Disadvantages:
) # Higher cost
® Resulted in the — 30 26.6 . i ™
L £ = & Higher technical difficulty
homogenization of mangrove 3 )
- g 5 4 Fewer species
plant community. =
£ 4 Lower survival rate
i 2 10
® Reduced the complexity and = D € Lower carbon storage rate
HH : - ]
stability of the biogeographic 0 4 Encroachment of waterbird
network of mangrove 2002-2007 2008-2015 2016-2025 habitat
communities (Chen et al.. % Limited ecological benefits
Changes of the survival rate of mangrove seedlings in Guangxi,
Google Earth 2021.2022) . China (Fan & Mo, 2018)

Mangrove restoration in China | Sgiitay

EEERRREEEERG

3 Mangrove restoration in China f%;

I Special action for mangrove protection and restoration (2020-2025)
* More mangrove species used (rare or endangered

Before 2020  Since 2020 species).

* Higher survival rate of mangrove seedlings.

#® Mangrove forest area (as appropriate)

Increase I o Biodiversity * Ecosystem functions: biodiversity, blue carbon,

mangrove area # Quality of the ecosystem

disaster prevention and mitigation, stability,

4 Capacity to supply ecological products

sustainable development, ---.
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r Site elevation

3 | Mangrove restoration in China [ <t —

Mangronw Flora snd Fausa Fonatie Puiterns bscd sa Sarface Flevaiion

D]
5% Lk

T T
b K b B I lsdelely de B0 Lodp Lo [t Ge On

ML o bl A g comsimery A4 i b ol E kgt senipsite. L [ivrers e
e ol s B i T Tk ko
I Divr ey PO ——

Intertidal distribution model of mangrove species  Intertidal distribution of mangrove species
and mollusks at Huangzhujiang, Guangxi (Ma
et al., 2020)

EBRM
wnw

3 | Mangrove restoration in China [£jpiassial 3 | Mangrove restoration in China [ <gsass

" Site elevation

® Reason for the low survival
rate: insufficient site elevation.

® The lower the site elevation
and the higher the water
salinity, the more serious the
barnacle damage.

® The determination of the
critical elevation of mangrove
forest is the key to the success
of mangrove forestation.
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Mangrove restoration in China [ gt

r Site elevation

3 Mangrove restoration in China [<jnsty

Site elevation

Mangrove restoration in China [ <t Mangrove restoration in China [<jtisy

r Site elevation r Site elevation

Insufficient elevation Too high!!!

170



T ARSmBEEESRE
s i f
.4

3 o ﬂ!ﬂﬂﬂll{iﬁi??i}ﬂ :I'EPISHRH;%EE_Z‘EA}M

Astatien

400

~ Aquaculture expansion is the key driver of mangrove lose

350
(Alongi 2002, 2019):
~» Numeral disadvantages of mudflat afforestation.
[—— —

m2014 ®=2019

171



. . . = fg?ﬁmhﬁ%?l_&m
Abandoned fish ponds in southern China in 2014 (Fan et al., 2017) 3 Mangrove restoration in China e S

r Mangrove restoration in abandoned acquaculture ponds

Total area of fish |Total area of fish e
filp 7, - 0, 3 2 2) Pond-to-mangrove rehabilitation methods
Province ond in use (ha ond (ha Vacancy rate (%) Disadvantages:
30

3 @  Higher cost
Zhejiang 32025 45750 sl

# Higher administrative costs

s s 46 075 35 @ Higher ecological benefits
Guangdong 72 641 85 460 15 # No standard
: Advantages:
Guangxi 20307 46 152 56

@ Higher technical difficulty

Hainan 12 665 16 887 25 < H!gher survival rate

Total 167 587 240 324 303 4 More species
€ Higher carbon storage rate

3 | Mangrove restoration in China [%;

&J Standard system for mangrove restoration

* Occupation and local standards: 16 items

* Seeding raising, site selection, water, soil, planting, pest control,
invasive plant control, check and accept

* National standard: in preparing
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3 | Mangrove restoration in China f£3 &) 3  Mangrove restoration in China [Sjitantis

= Biodiversity conservation-based mangrove restoration [ Take home message

+ Mangrove forest # mangrove wetland

Lower plant biodiversity supports higher animal biodiversity
* Mangrove wetland =mangrove forest + mudflat+ creek + shallow water area

Mangrove biodiversity maintenance: mangrove forest + mudflat + creek+ shallow

+ Mangrove forest management ™= Mangrove ecosystem management water area
. 'l X 0,
+ Mudflat afforestation ™= Mangrove restoration in abandoned acquaculture Leave more than 40% of the mudflats blank
ponds .

“Mangrove+”: mangrove afforestation + ecotourism + ecological breeding + blue
¢« Leave more than 40% of the mudflats blank carbon

» More mangrove species (rare or endangered species)

T —
Thanks!
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LECTURE 10: MANGROVE MANAGEMENT, GOVERNANCE, AND INSTITUTIONALITY

Food for thoughtand working
groups

Verénlca Argelis Gonzdlez Quintero | Forestry Officer, Ministry of Environment | Shenzhen University, Phd Student i, ¢ . g e o~ Montijo

What informationis Panama:thebiological . raams omesstortnamenca
useful?  bridge of America s wih SouthAerica .

1d use

Ponamd

& ’,-r" ‘ li‘-rh—E : ) .

rial Zor 6 km2 | Marine Zone
RIS ", North: Caribbean Ocean | South: Pacific Ocean
st: Colombia | West: Costa Rica

aImnsu| ejpiens Awsio] 22
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[} D h 1 official language Spanish  70% of the population lives [ | Eco nomy :
emogra p y T Native languages in urban*gfeass':‘;c'ﬁ'ﬁsz [l uss 18,000/capita | high inequality = Key sectors
4.5 millions habitants | 2024 I Native dialects known Panama City, San Mic ael, 2008 = % 1Logisticand retail: Panama Canal and
4 i Colonand David. Currency oo FraaZ,
2 Afro dialects + English USS Dollar s F_D QLS HoRE e
Mestizos : . T, PAB Balboa 'b:':;:;;“”'ces‘ inemanons
65-70% . i -l ' —. T~ % 3.Tourism: shopping ]
| i 3 ' ’ . 4.Forestry: teak
Afrodescendents A 5.Agriculture: banana, co.f'!ee énd sugar
15% i - . - e L L. = 5% # 3 Panama Canal
Indigenous ¥ ey 4 i
12% | 7 grous: Ngdbe, Guna, Embera, . i Akl 5 - GDP b 7 * o
Wounaan, Buglé, Naso Tjér Diand Bri Bri. A& NS 3 y USS$ 82,000 m g Inequality and poverty
/ . ] 5 * Gini coeficient: ~0.45 (high)
Whlte and others * - . b . Pov_erty:-~20% o[the_ pctpulation
. X " - A (mainly in rural and indigenous areas)
58%, including descendents from: y o PU L R i b 09% general
Europe, Asia and recent inmigrants. Sl | - & 1 - | 3 ) T ]

DNAmt X Native| Source: Torroniet. al, 2016. JelEZLELE]

B Forest 61.42%

Forest 46,338 km2 | 2021 Soconaty
26°C-28°C | Dry and Weat season | 70%-90% RH sy 1,597,0!
Caribbean 5000 mm - Pacific 1,200 mm

R Forestcategovies
®

E =
0.33%

N 2N BTN
— 11

Gulf uf

1Z0Z |asn pueT

-

12,311,162
n x o Bom
P
0 E Tz

Source: Ministry of Environment
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£ ¢What is a Mangrove?

MANGROV
Ecology

Nature, People and
Challenges

Mangroves are dynamic coastal ecosystems, characterized by salt-
tolerant trees and shrubs that grow in intertidal zones of tropical and
subtropical latitudes. These ecosystems provide critical services
8 such as coastal protection, habitats for biodiversity, and blue carbon
storage. | FAQ (2020), The World's Mangroves 2000-2020.

Mangroves are coastal tree wetlands, dominated by species of
halophytic plants adapted to saline and anoxic conditions. They are
considered wetlands of international importance under the Ramsar

criteria due to their role in the conservation of biodiversity and local
livelihoods. | Ramsar (2018), Global Wetland Outlook.

176

Mangroves are unique
ecosystems at the
land-sea interface
with a specialize
plant structure (aerial
roots, viviparity) that
supports fisheries,
mitigates climate
change, and protects
coasts from extreme
events. | /[UCN (2021),
Mangroves for Coastal
Resilience.



: Definitioh' Is the definition stated in a law or any
A mangrove plant is an halophy plant means tree, shrub, palm or ground fern, : other reg'ulato ry framework?.
generally exceeding half a meter in height, that normally grows above mean sea 5 L e e ;
level in the intertidal zone of marine coastal environments and estuarine margins. " -
The State of the World's Mangroves 2024

Panama Bay

aw

Where are?
What is the area?

Natural forest in which 60% of the dominant.and
3 co-dominant trees {in terms of number of trees per
Definition. hectare) belong to one b‘r several species of
S gl mangrové. | Ministry of Environment, Resolution
_.No. DM-0148:2022 wich approves the use of the
Map/of Forestry Cove ¢
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o

: M Species

. What and where are?

" Whatarethe
mangrove species?

Where are the
mangrove
species?

Mangrove Forest
187,064 has | 2021

Gulf of
Panama

I Mangrove Forest Source: Ministry of Enviranment

B Species ‘
angroves trees species ko | Y
. é?rih;ng?oves fetrns ’ - - 12 PaCIflc

Mangrove Ferns 2
: 1. Acrostichum aureum
- . Acrostichum danaeifolium

Mangrove trees

3. Avicennia bicolor

4. Avicennia germinans

5. Conocarpues erectus

6. Laguncularia racemosa
7. Mora oleifera’ i

\dll1ydl| i g

: . Vi
¥ Convention on Wetlands

g | .m'ym.he G BTPdﬁdemrméopbeme C t I h : d

: § ot e onvention sur les zones humides
o e Convencion sobre los Humedales
12. Tabebuia Palustris’

-
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.!amsar Sites

Arvade
ReCurscs
Manefocol

Golfo de Montijo

San San - Pond Sak

Humedal de Importancia
Internacional de Damani-
Guariviara

Bahia de Panama

Complejo de humedales de

E Matusagarati

San San-Pond Sak
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1990 80,765 ha

1993 | 16,413.5 has

1993 | 13,805 has

2010 | 24,089 has

2020 | 85,664,56 has

April, 2025 | 64,750.17 has

e




Ml Ciimate Change-G B Environmental Challenges

~‘What are the Environmental . = [ I Lol gl g

= Salinity rise

* Sea level rise

. Challenges? ’ = ? ks . i TSeaaCidi'ﬁcation

»

[l Beach hotels-R

Bard
Port in construction

Old Panama

- B Mangrove Management

Controling

Leading

Organizing Planning

Mangrove management .

Governance and Institutionality

N Al Capira :
Institutionality National Budget Programs & Governance ‘
) . Projects
Regulatory Framework International Cooperation Governability | Stakeholders
Other sources National | Regional | Locals

Internationals

ow Isinyour Public Policies in action
country?
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Verénics Argelis Gonzélez Quintera | Forestry Officer, Ministry of Environment | Shenzhen University, Phd Student E T

. Local governments
. Traditional authorities (5)

M Organizing

Mangrove institutionality Panama case

Ministry of Environment
Focus: protection
Ruler maker & Auditor

* Legislative: National Assembly
(unicameral, 71 elected deputies)

* Judicial: Supreme Court and
independent courts.

_*Traditional Authorities

Authority of Aquatic and
Fishing Resources

Focus: production y Ministry ongricu[Efal
- e Development What are the
M'nlsw?;‘m“ee and _ Focus: production 02 institutions in your

= country?

Focus: value chain

Ky

Ministry of Economy and
Finance

ot L In Panama the management of

o : mangroves is regulated by a
Focus: financing | investment and operational budget legal framework which includes
oot tourkm e . laws, decrees, and resolutions.

- ~Multidisciptinary specialists | scientists | field experts | technicians

Ministry of Tourism

Focus: international treates in
support to MiEnvironment

181

H Type of government

. Democratic presidential republic

5yearswith not
inmediate reelection

" Political division of Panama ! 3

Whatis your
7/ regulatory:
03 framework?

*CONSTITUTION
« LAWS
= REGULATIONS

——+ ORDINANCES



M Regulatory Framework

B Main Legal Framework

- - =3

Constitution

— - — -

General Environmental Law | Law 41 of 1998

Law 24 of 1995 | Wildlife Protection
Law 44 of 2006 | Wetlands Protection
PenalCode | Law 14 of 2007

Executive Decree No.57 of 2007 | Regulates Law 41

Décree Law 50f 2017 | Forest Protection

Resolution'AG-0059-2016 | Prohibits cutting Rhizophora

B National budget

. Investment and operational budget | Yearly

Dictates natural resources
protection and state development

Panama case

~

)

Recognizes man groves as fragile ecosystems of ecological
importance
Safeguards biodiversity, linked to mangroves

Classified mangroves ascoastal wetlands | Mandates
the State to conserve and restore them, in line with the
Ramsar Convention

—

Imposes criminal penalties for damaging mangroves .
- - - 8 !
Establishes mangrovesas Legally Protected
Areas | Requires special permits for any activity
Includes mangroves in the protective forests

mangle
==l == 0.13%GDPinresearch,"

Whoisin
charge?

Ministry of Environment

Authority of Aquatic and
Fishing Resources

Ministry of Commerce and
mlndustry

Ministry of Economy and
Finance

P P -
Boca Chica oy

Ministry of Agricultural
Development

=

Ministry of Tourism

Legislative: National Assembly

*Traditional Authorities

182

\
w H Planning

National
Budget

2. Which are the
mechanisms to operate
it?

—

.When is the budget
available?

International
Cooperation

Enterprise social
responsability

3. Who can
manage it? gé\’;‘ﬁ;o can
suppliers?
[ ] _Ntation?j, regional agd [ | Leading
o international projec :
I \ * Coastal erosion . Programs and Projects
" X 3 * Sea level rise

[l Ecological
compensation




B Controling

Il Governance

What is Governability?

Capacity of a government to make effective
decisions, manage resources, and respond to the
needs of society, involving state and non-state o
actors (private sector and civil society). Stakeholders

Who are the stakeholders?

Government institutions | Private Sector |
Civil Society | Academia

What are their roles and interests?
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s

"Last remarks

Food for thought and
working groups

Who financed the
mangrove
initiatives in my

job?

What type of
government do |
workin?

“Answer according to your current situation.

Whatis my role
in mangrove
management in
my country?

VERONICA A. GONZALEZ Q. s
Forestry Officer %

PhD student SZU ;
vgonalez@miambiente.gob.pa
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LECTURE 11: MONITORING AND PROTECTION OF MIGRATORY BIRDS IN MANGROVE WETLANDS

J
1=t Workshop on Mangrove Conservation and Restoration ‘ International
International Mangrove Center, 18-27 Jun. 2025 | Mangrove
4|

Center

Monitoring and Protection of Migratory
Birds in Mangrove Wetlands |

Dr. Haichao ZHOU (B i#5#2)

Greater Bay Area Mangrove Wetland Research & Development Centre, Shenzhen University
TUCN Species Sutrvival Commission (SSC) China Species Specialist Group

E-mail: zhouhc@szu.edu.cn; Tel/WeChat/WhatsApp: 86-13625003484

aJ‘:‘E 01 Mangrove Background

.- Hopd

02 Restoration for Birds el M-aNG T QV-e-Ba

03 Bird-banding Monitoring
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What Are Mangroves?

Low tide

Mangroves. found in tropical
and subtropical intertidal
zones. are evergreen
communities dominated by
mangrove plants and
periodically flooded by tides.

One of the most productive
ecosystems  on  Earth.
mangroves are vital wetland
and forest resources globally.

What is ZI##k? AND iZ#5? (From Prof. Wang)

Pictographic Character

AR L &K K HER 4 X \ Wa

ol (i

N
r.oX

i

x # #

Tree Forest Good Forest

4

k- '

&% (Excoecaria agallocha L.)
Milky mangrove

#% (Excoecaria agallocha L.)
Milky mangrove
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Food and Agriculture Drganication
of the United fations

THE WORLD’S MANGROVES
2000-202

https://www.mangrovealliance.org/mangrove-forests/

Region Country (English/d* X} Official Language(s) Mangrove Area {ha)
e - e —_— SRl s, Global Mangrove Status
2 Africa Comoros H@T Comorian (Shikomora), Arabic, French 17 »irdoneza  dustraka
2 Africa Gabon fil# French. 152,840.00 P i = B Mow Ko
4 Africa Guinea JLHTE French 276,342.00 Q“‘ _’_‘;:w %“' e
H Africa Kenya #EE Swahili, English 52,080.00 ° ey
6 africa Lesotho $H#IT Sesotho, English /A g‘;} = Wogtionhi
7 Africa Liberia HHEE T English 924400 =i
8 Africa Libya FtE T Arabic N/A aChina .
9 Africa Madagascar Bi& 08 0 Malagasy, French 30372000 Afica Bt i Oceania
10 Africa Mozambiqus B E Portuguese 39274900 k 5 g
11 Africa Sierra Leone BRFIB English 105,300.00 3
12 Adrica Tanzania BRETE Swahili, English 157.200.00 = Pkt
13 Africa Zimbabwe REHE 16 languages (including English, Shona. Ndebele, etc ) N/A = Vistnam
Americas 1,188,846; 27.04% A
14 Americas Cuba & Spanish £45,505.00 -EERERLEE
15 Americas Ecuador EJILE R Spanish 140,556 00 ]
16 Americas Nicaragua JEfn il Spanish 69,050
17 Amﬁri:as Panama B&% 5Pan'!sh 174,435 i " cuma =Brazl
18 Americas Venezusla BRBH Spanish 250,000.00 “\‘“ 7 «sarams “=
Asia 2:340307; 37.08 & i é ot
19 Asia Bangladesh il E Bengali 47621500 Q e
20 Asia Cambodia ¥ # Khmer 72,480.00 b s ey
21 Asia China $:H Chinese (Mandarin) 271,000.00 i Central - : e
22 Asia Laos Ehi Lao N/A =amenca = o -
= o Maloyein BEETE Vil T North America A@ﬂlca e South Americz _—
24 Asia v Burmese 518,645.00 (Caribbean) -8 Saador
25 Asia Pakistan 34718 Urdu, English 158,000.00 *Turks and Caros =cuyna
2% Asia Thailand HE Thai 244,085.00 « B Rapistc
27 Asia United Arab Emirates FIEY Arabic 44,000.00 oy “Franm Guizns
Oveania 370; 0.02% u ‘
28 Gceania Samoa FERTE Samoan, English 370 '::_“ =Beru
Total 4,950,214; 3101% b
(FAO. 2023. The world’s mangroves 2000-2020. Rome. htps://doi.org/10.4060/cc7044en) Source: "The World" s Mangroves (1980-2005)"; China’ s data: Ministry of Natural Resources Satellite Remate Sensing Application Report (2020).
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Global Mangrove Status

Globally, the main reasons for mangrove area reduction are aquaculture and natural
degradation (FAOQ. 2023. The world’s mangroves 2000-2020. Rome. https://doi.org/10.4060/cc7044en) .

Rice
cultivation
B.a%

il palm

5 £
i H
= el
- ]
Aquaculture Natural retraction Direct settlement = 2
25.9% TI% =5 =
M Aquaculture B wood extraction M Directsettlement Indirect settlement B Natural disasters
M natural retraction M Oil palm M other M Rica cultivation

Why is it called mangroves?
The word "mangrove" originates from the Portuguese or Spanish word "mangue"
combined with the English word "grove" meaning "a small group of trees".

Scientific research has found that the bark of the mangrove plant is rich in tannins, an
acidic substance that oxidizes to a red color when it encounters air.
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Functions of Mangrove Wetlands

‘Wind and wave mitigation Carbon sequestration

Tannins in food and their astringency

(TR & HIK S F12K)

* 1-2 g of tannins per day in our daily diet



What are tannins/polyphenols, and Why? Published works on tannins

Ena £ (VLI G s
mEsmn Dhisee Furwd of Ao 18
B B 1 b 4
1 OF 4 5 i R S AT B 1 i E A A
EE S48 -3
TRE MutTent and caloric dynamics in Avicenmia marina leaves at different
developmental and decay stages in Zhangilang River Estuary, China
wyww WF S pmn A
i WLt ) [ » S, St Do VeI, 1 B Lot kg, M P e Tam. i Wi s
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Sail Biology & Biochemistry E
= p—— ) . s <
Fond Research International in a subtropical mangrove swamp in China

i HlCha Znon™, N Fang-yee Tom'™, ¥1-Ming Lis?. Sha-Bang el Yeos Yue U1

[ N y T

- Tannins is “f} " in Chinese word firstly, and the word %f1” means red.

polymeric proanthocyanidins from fruit siones and

ant o
of Likehi Chit

U

Vo 157, Min L, Shos Do

Food Chemistiy e

ween Begree of Pulymerization and Aatior dant
ocyanidias from the Leaves of o Medicinal Mang

Up to 40% of the dry weight of mangrove plant tissues (leaves, bark,
seeds, wood) is comprised of polyphenols, or tannins.

Seructural diversity and antioxidant activity of condensed tannins fractionared

High level of tannins is one of the reasons that mangrove called from mangosteen peticam
“Red grove/forest” in Chinese (4 #}#k). g

. Doctoral Dissertation: Study on the Biogeochemical Significance and
What are tannins/polyphenols, and Why? Antioxidant Activity of Mangrove Plant Polyphenals

- What about tannins in

Commams st avalabin ot Siorsn SeismeeDirct

ey : : o ; : the other mangrove
TANNIN POOLS TANNIN PROCESSES ENVIORNMENTAL Soil Biology & Biochemistry plants? g
Vegetation Physical ~ Chemical i Ecological roles: L ———
Foliage Light
Wood Temperature
Bark Leaching Atmospheric CO. - Changes of condensed tannins during decomposition of leaves of Kandelia obovata
Roots Oxidation m“"cp : Chemical defense in a subtropical mangrove swamp in China « Are the fate and roles of
e : ﬂ ik Polymerization Rainfall Litter decomposition Hai-Chao Zhou ™, Nora Fung-yee Tam ", ¥i-Ming Lin®. Shu-Doniz Wei *, Yuan-Yue Li© ‘taaar::rln‘ir:;;t r:l;gerent among
Nutrient cycling
Sail - Nutrients
ixing  Decomposition Water Availability Microbial activity
/ Precipi icrobial & b
o e i
— .. Humification - What about the effects
8 il Properties = 5
Akt Retopsiesia Transformation Metal-complexes of t?nm’ns on nutrient
cycling?
Laost from system ann

Tannin pools, processes and environmental factors influencing their production,

Firstly, it need to figure
fate and potential roles in forest ecosystems (Kraus et al., 2003)

our what type of tannins
in different mangrove
plants.

Conderses svins (L5
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Experiment set-ups Plant polyphenols, N and P of leaves from 22 mangrove plant species

Mangrov 5 TP ECI f ST 11 species (mainly
Rhizophoraceae),

8 species(mainly Sonneratiaceae)
and 3 species(Avicennia marina,
Excoecaria agallocha, Xylocarpus
granatum)

are condensed tannin (CT),
hydrolysable tannin (HT)

and low molecular weight
polyphenol (LMWP)

as the main type of plant
polyphenol, respectively.

+ Dongzhai Harbor national nature reserve, 22 mangrove species;

+ Thirty trees with similar growth conditions were chosen and labeled. Three
development stages (50-100 leaves) were demarcated as: (from left to right)
Young (the first pair of leaves), Mature (the third pair of leaves) Senescent
(turning yellow leaves);

06 1!

+ The column chromatography,_ colorimetric assays, reversed-phase HPLC-ESI- \ g’:; o gﬁ
MS and MALDI-TOF MS techniques were used to identify chemistry of e e
polyphenols; E ;:r;;@ :g.‘i;:

» The N and P content of leaf samples was determined by the microKjeldahl R T e
method and ascorbic acid-antimony reducing phosphate colorimetric method, Pl Sl S 5 s e ey
respectlvely. Xplocarpus granatum 14.76 o LMWP 1421 15.78

14 s=znserme
T SRIEHIIS

Mangrove Wetlands as Important Wintering Habitats for Great
Cormorants and Chinese Egrets: A Preliminary Study Based on
Satellite Tracking
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Rescue a Group of Great Cormorants Trapped by High Buildings, 2021
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Shenzhen River estuary restoration area: bordered to the north by the Guangdong Neilingding Futian

National Nature Reserve, to the east by the Futian Mangrove Ecological Park, and separated from
Hong Kong's Mai Po Nature Reserve by a waterway to the south.

Guangdong

Hong Kong

» Since 1990s, Sonneratia species were intreduced to Shenzhen Bay for rapid afforestation. By 2017, these plants had spread

Restoration Site to nearly 20 ha in the Shenzhen River estuary.

> The extensive spread of the nen—native Sonmeratis species has promoted siltation and land formation, reducing the river's
water flow capacity and potentially affecting the city’ s flood control and drainage.
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Qccupying waterbird
habitats

2011/08

Spread and invasion into
o Kandelia mangrove
B 1 e =

-
< il
<o S

2021/02 2022/03 2023/07

Spread of Sonneratia in the Shenzhen Estuary Invading Migratory
Bird Habitats (MCF)

EL T T ST
-1
11-50 %
51-200 W = - A
108 Non-native Sonneratia mangrove plants
gradually becoming the dominant species
The Maximum Number of Birds Recorded in Single Monthly
Surveys in the Shenzhen Estuary Wetland from 2006 to 2020

Google e
(Data Source: Shenzhen Bird Watching Society)

Distribution map of Sonneratia apetala in Shenzhen Bay
(Source: Professor Tam Fung Yee, City University of Hong Kong, Deep Bay Wetland Conservation Seminar, 2017)
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Utilize high-resolution satellite imagery to analyze [ e .
changes in mangrove vegetation area in Shenzhen i"" - _.‘L
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mangrove cf:symm of China: An invasive B surpasses that of native species, indicating a potentdal Experimental removal @ Conduct community @Obtain administrative
species or restoration species? #5 Introduced non-native mangroves 15 " of 1 ha . | Complete 878 ha
i o ‘express better growth performance trend of ecological invasion. outreach and education approva
p— {henceonumianathe » Over the past 20 vears, Sonneratia species in the 2017-2018 2020/7-8 2020/10 2021-2022
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In October 2020, the Wildlife
Protection Department organized
an expert review mesting, and
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Sonneratia still quickly regrows

2019/10 2020/10

Remove fast-growing Sonneratia seedlings

2]

20eaFor Ho1E EMIMT 15:57:37
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Adaptive vegetation
restoration methods

Mlcanopy closure (85-95%)
M2 canopy dlosure (30-40%)

M3 remove almost < 5%

Finished on 4/7, use on-
site camera monitering
and drone survelllance to
track bird distribution.

Monitoring on 18/7. 20/7
and 21/7




Establish long—tern
e SRR = oo
€ v
sl

monitoring stations ;
4 i | 13 7 -05;"‘ 5

10 F 5 g Azt .

2 sl e 5O ; ) 3
: : g L R A
oL, 20 20 pm 2 L 20 pm . '_
e REET 3 TR S R L.
Diatoms Green algae
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BT B scylla serrata Bl BB horseshoe crab

A total of 31 fish species from 19 families and B orders were collected, including 20 economically important
species. Among them, catfish and Nile tilapia are non—native invasive species

198



Camera trap method

47 species of water birds with 6606 individuals. and 66 species of other birds with 1339 individuals

The categories and numbers of waterbirds are as follows: ducks and grebes (6 species. 1607 individuals, 25.60%). waders and plovers (22 species. 4007
individnals. 62 02%). gulls (5 species. 422 individuals. 6 39%). herons. egtets. and spoonbills (11 species. 355 individuals, 5 37%), comorants (1 species. 15

individnals, 0.23%), and rails (2 species, 20 individuals, 0.30%)

R, Sk, ARG, K. RBER
A, CHE. AR, .

/IR Py RS, WS, SRR HEE.
iE WA, TR

ME. FURRE. MBS TR,
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2012/12/14 HK firstly banding 2014/10/25 HK firstly banding

BlaCkﬁfaced Spoonbl H Some take home messages: '3
& R Jese]] t 2023, the i b in the Delt o
st A T o, * Mangrove restoration
. srsa washid) requires not only expanding
. 2. Juveniles can still be detected during the breeding the area but also focusmg
S | T on biodiversity;
) 3. In 2024, the number remained stable with two small
g . . populations, each greater than 50 individuals, with the « Afforestation is mangrove —
; S il B ...+ .. highest recordsd number being 56 restoration! BUT

deforestation is also
mangrove restoration;

4. In 2024, first banding of the Black-faced Spoonbill A53.

« Strengthen cross-regional
and cross-departmental
cooperation and innovation
in mechanisms.
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Convention on Wetlands: Convention on
Wetlands of International Importance Especially
as Waterfowl Habitat (Ramsar Convention)

m—gy ) oy |
—
'm
l\l_ []15d [

z i
u
CONVENTION ON WETLANDS
CONVENTION SUR LES ZONES HUMIDES
CONVENCION SOBRE LOS HUMEDALES
(Ramsar, [ran, 1971)
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What is Bird Banding and its role?

Bird Banding is the process of attaching a small, uniquely numbered ring to the leg of a bird to track its movements,

behavior, and lifespan.  (ID card!) Ri(:h in bird SpeCies | High llumbeI‘S Of migratory biI‘dS

This method provides essential data for studying bird migration patterns, population dynamics, and ecological
requirements, aiding in conservation and management efforts

ol N > L

There are currently 1505 species of birds in China. of which more than 820 species have
migratory habits, making it one of the countries with the largest number of migratory birds.

Melal anklets  Flag Neckring ~ Wing mark  Nose ring  Satellite tracker

zm B g 3 * B 3 3 ® 3 B 3 % A brief history of the development of bird

o, e ol (v i SeE mme ey shie 8w, = banding
S W Ty [ —— e e it e
i
 Early Beginnings (Late 19th Cenrury]): Bird banding started in the late 1800s with Hans Christian
Cornelius Mortensen. a Danish schoolteacher. who began attaching aluminum rings to birds to study
their movements.
e S N Rl TR L T S s danae S A

B N . e - s

Expansion and Standardization (Early 20th Century): The practice spread to North America and

Europe. with organizations like the Ameérican Bird Banding Association (1909) and the British Trust
% % 3 B 3 3 B B 3 3 B % ﬁ 8 for Omithology (1933) establishing standardized methods and large-scale banding programs.

A amn SIWZEALAD  MEWZALNT  SURDERNETIA  SOUTHEOREA am o R namn e e Mo

T sy Opgiiel e et it S it Gk, G Bwlns * Modern Techniques and Technology (Late 20th Century to Present): Advances in technology. such
Dl e o o Gume  Mebm  Comlblieh  Sheomemi as GPS and radio telemetry. have engzn_lced the precision and scege of bird banding. allowing for
= T more detailed tracking and data collection on bird migration and behavior.
3 B B % 3 B B B * The National Bird Baudi.ng Center of China (in 1982) was established by the former Ministry of
ol hE Do e i 2 o Forestry at the Chinese Academy of Forestry, It is a national-level R & D and management center.

mainly responsible for the national bird banding technical management. information collection and
EAAFP compliance with the International Migratory Bird Protection Agreement.

us
Sthaela  SCMls  WhupBMal N Ok A NS (Cemsy NWANMA[HS WAk
. LI
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20

Research Methods in Ecology: Marked-recapture Why bird banding? y ——

5
<
« Definition: Capture a portion of individuals in the environment of the Migration route _E
Eopulatiou under investigation, mark these individuals and release them s o s o 3 2% A
ack to the original environment, recapture them after a period of time. N E \\\ \
and estimate the population size based on the proportion of marked b i Pl A & = \/

individuals in the recapture to the total number of individuals captured.

+ We set: m: number of marked: n: number of recaptured mndividuals; m:
number of marked individuals among recaptured individuals: N: total
number of survey sites.

- N i Mxn
Then there's the formula: = ‘ N = —

m

0.0 T L o o B SR
1993 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

- Migration strategy
A 1 Aduls male
o A Adult female

1w Ry Juvenile

i R
Fisngsl Chinese Disays Island

* Question: In a survey on the number of Common Cormorants in
Shenzhen Bay. 100 cormorants were captured for the 1st time and
released with marking rings on their legs: a few days later. 100
cormorants were captured again, of which only 1 had a marking
ring. So how many Commeon Cormorants can we estimate in

Shenzhen Bay?

e
Clunese Tuwar L Siokm
@ BT L2 Rening sites af cranca zne sceks
B P 6 Rocovery sins of cranas aed stk 1
® IS5 5 Handing sites of esss and ducks ]
W IS G Recovery sites of geese and ducks -

LE § 4 L_xpnmmz urds (md)
¥, j—
= R
e
==
=
&

54 510 512 SM 516 S8 S0 S2 SM 5% S
C8 (A-0) Duic (Month-datc)

Why bird banding?
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©) Fnsmrson “Mist netting © 2uspiarn
Field selection and catching time Open a net

~ Selection of mist net

» Open net method

© zogmmam © zussmim
Patrol the net

Close the net

» Frequency: once every 30 minutes
- Adjust according to climatic factors: cold and hot
summer, windy and rainy.
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© susmmaen © sussiin

Untie the bird and temporary preservation of birds

General procedures for untie the bird: trunk, head, wings and toes.

Tool to hold the birds: bird bag

The principle of keeping bird bags: ensure the safety and health of birds.

7 Dry. clean, dark and ventilated:

# A bag of individuals of the same species or at least the same species:

# Preservation: tie a slipknot and put it in a safe place to avoid natural enemies:
~ Release as soon as possible:

# Check the bird bag after the end of bird banding:

» Clean the holding tools regularly.

© somtvn A

© uswratm

Bird ri d Data Collecti
tEmgRancEatnatlecton Table and tools for bird banding

® Check the bird's leg to determine whether there is a ring.

® Species identification

Choose and wear the appropriate ring.

® Measurement and photography

At the same time, someone must record it at the same time; Pay special
attention to accurately record the ring number.
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© zosamatn

© snsauzmn
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© susanavn ™

Absolutely forbidden:
Grasping flying feathers and tail feathers

Hold very tightly

© sumkim

‘What Data need to collect?

"/ Body measurement
| Molting condition
| Age and gender

A/ Fatty degree

+| Other sampling: epidemic diseases. surface parasites ...




© sumuzon ' © smzen

Ring number
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© 2wsasin E

Release

# You should put the bird on the palm of your hand or the ground and let 1t fly
away by itself (no throwing! ).

~ Avoid dangerous places (including nets) and release them in suitable
habstats.

» When adults. young birds, couples and family groups are caught at the same
time, the ring will be released at the same time.

~ Young bird: released at the capture site.

» After dark. diurnal birds should be kept overmight and released early the

next morning.

© s n E

Death and safety of birds in the process of ring-marking

+  The mortality rate of most passerine migratory birds in autumn is as high as 70-
85%(Newton,2008);

+ Ring-marking operation will bring pressure and stress reaction to birds. but 99%
of ring-marking birds are not significantly affected in the subsequent migration:

»  The causes of birds' death in the process of ring-marking include technical
reasons (tools and methods of catching birds. methods of solving birds, methods
of holding them. etc.) and non-technical reasons (individuals caught in nets are
preyed by natural enemies. ete.). so the technology should be improved to avoid
the death caused by technical reasons as much as possible:

= Although there are a few deaths in the process of environmental records, more
birds' lives can be saved by promoting protection through environmental records:

» Based on the above reasons, the normal mortality rate in the process of
environmental records is acceptable.

.

© eusimaon o

Publicity of bird rings

© 2mexasen
Personal protection

+ Risks in bird catching: terrain. environment, tools and time.
opnmem | @ ne e e | @ emm % -

] B 8 sl bedscemys 1700 a2
TR EATAMERTS ¥ bl ESGHA ) TERARAR [ dmanae?.

saifiem [ =]

FESHEAR TS RESIHESRE
i : ATRENFHR

+ Physical damage of birds to environmental volunteers:
raptors, fish eaters and grain caters.

Birds carry a variety of viruses and bacteria.

O AsEmsEemamemis  ReSTEG, TSR, 60, SeAen
= M ARSEENEESEEERT. 55, AESH—LET , SENSEER
TREERR W, 2 IR,
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Management of bird banding in China

The forestry administrative authority is responsible for nationwide bird banding management:

The forestry administrative authority at or above the county level are responsible for the
management of bird ringing within their jurisdiction:

In 1981. in order to implement the Agreement on the Protection of Migratory Birds and their

Habitats signed between China and Japan. the National Bird Ringing Office was established in

the former Ministry of Forestry:

In 1982, the National Bird Ringing Centre was established in the Chinese Academy of Forestry.

The way to carry out the work:

® Bird banding activities should be conducted at designated bird
banding stations or institutions confirmed by the local bird
banding station or forestry administrative authority. Other
organizations and individuals are not allowed to conduct bird
banding activities independently.

® Forestry administrative authorities should submit a list of bird

banding stations or mstitutions conducting bird banding
activities within their jurisdiction to the State Council's forestry
administrative authority annually. This list will be compiled and
published by the National Bird Banding Center.

209

Responsibilities of the National Bird Banding Center

Located at No. 1 Dongxiaofu, Haidian District, Beijing

National Bird Banding
Management Regulations

The establishment of a bird banding station requires
the supporting organization to submit an application
to the ]focal forestry administrative authority. It must
be confirmed by the banding center that the station
has at least two qualified banding personnel. a fixed
location for banding activities, and a source of
funding:

Before conducting banding activities, it is necessary
to obtain administrative permission from the local
or national forestry authority and to have the
appropriate banding qualifications:

Obtain bird banding tools and bands from the
bandmg center or use tools and bands recognized
by the banding center;

Comply with relevant laws, regulations. and
technical standards.

Prepare sign banding plans and technical
procedures, organize the implementation,
guide and coordinate sign banding
activities:

Supervise and distribute banding tools and
markers, and coordinate the color marking
of birds across the country;

Collect and manage ring information;
Carry out image ring training;

Carry out international cooperation and
information exchange

Bt EX TR (SEFTEENE (H47) ) 1 (2%
RERAME (d47) ) BB
The National Forestry Administration issued the “Bird Banding
M R ions (Trial ion)” and “Bird
Banding Technical Guidelines (Trial Impl )

hiFd (2002) 338




Bird Banding Station duties Requirements for bird banding personnel

® Formulate rules and regulations on bird ringing to ensure that it is operated in strict accordance with the technical
regulations and to prevent the loss of bird resources due to bird ringing.
@ Submit annual plans for bird ringing in the location on time. and apply for administrative licences in a timely
manner in accordance with the law if it involves statutory administrative licences.
® Sctup stable locations for bird ringing. ® Staff and volunteers participating in bird banding activities should receive
® After the completion of the ringing activities. report the ringing situation and recovery information to the technical training from the China Bird Banding Center. Bird Banding Station or

Pistions ML ol Confie i ey e corresponding istitutions. and can participate in organized banding activities
® Carry out publicity, education and technical training on bird protection. stop illegal ringing or indiscriminate P 8 2 13 p g g

hunting and other behavious that damage bird resources and habitats. and report them to the competent wildlife OI)]y after passig the test.
authorities in a timely manner.

@ Foreign personnel to carry out bird banding work in China need to have
effective bird banding qualifications and comply with relevant laws and
regulations in China.

Chongming Dongran Bird Banding Station. Hubei

Access to administrative licenses in e Treatment of ringed birds

EH#*HY, HEEE, SASHENEE RS RANE,

s 1 RER— iy, EAMEERE LD
accordance with the law and regulation i i e Fetunnnons
i LSHE. BAE, BE¥ )\ RAHIFEHHES
L2 &
HENEE
TAEPRE

® Ifitis approved to catch birds to carry out ringing activities, the captured birds should be
B LenmmEL released on the spot after loading markers or signal transmitting devices in a timely manner,
PSR and should not be hidden or retained for other purposes.

The National Bird Ringing Centre, Bird Ringing Station or other institutions

organizing bird ringmg activities shall put forward a bird ringing plan on an

o . . REFFEAHEP LR TRRGRIE, AR
annual basis, in which the birds that are planned to be captured: 4 o o

HESEFETA,

1) If the wildlife is protected at the national level. it shall be reported to the Reisk mmEmsroREsnsRe nei o @ Ip the process of bird ringing, if unauthorised birds are captured by mistake, those suitable for
HENHS. EFAFME B, TR FRPRRET - = &

ringing should be properly ringed. and those unsuitable for ringing should be released on the

forestry administrative department for approval in accordance with the law: : A =
spot: and timely rescue measures should be taken for injured or sick individuals.

LW ErEERD LRSS ¥ i

o . . athiliR A RAE, BMYERLS. #F. £54

to the provineial forestry administrative department for approval: dresLan. weaudrTuscinsvanii. | @ In order to carry out the ringing activities. the birds released for artificial breeding.

LR RS A . > - . . . e i
confiscation by law enforcement. sheltering and rescuing should be carried out in their natural

3) For non-National key protected wildlife, according to the relevant S FEE SRR, B,
distribution areas. and must be qualified for quarantine.

2) For wildlife under the second level of nation protection, it shall be reported

Those who implement the national bird ring plan approved ~ ## ¥ age. 2 - LELEE LA L
by the National Forestry and Grassland Administration will no ‘ﬁ'ﬁf HE. BREs ¢
mgﬁﬁmﬁﬂﬁﬂﬁiiﬁ longer apply for a special hunting and catching license. BRMRRE. BEFLAR

regulations of the location.

5%,
TEmr

BREHEIRETE, &2

P RRRALENLAGEFL IS, THE

R B 7
PRI AL AR AR ST AL I ction Law of the People's Republic of China
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Some Important Things

Currently. bird ringing is managed as wildlife hunting.

The principle of “whoever applies is responsible” is observed.

The ringing of birds in restricted areas and during restricted periods requires a license.
Anyone who captures birds for ringing without approval or in violation of the provisions of
these Measures. or who keeps birds for other purposes, shall be dealt with by the competent
administrative department of wildlife in accordance with illegal hunting and trapping of

wildlife.

If the situation is serious and constitutes a crime, criminal responsibility shall be investigated
according to law.

Establishment of Shenzhen University Bird Banding Monitoring Station 2023/6/15

) @unss

KiSE ORISR Rl

Greater Bay Area Mangrove Wetland R&D Centre

SESEXREHR O
IS B 2R S N I
RIS EAA

Shenzhen University Bird Banding Maonitoring Station

R

@uanrt @* o

EESRKEFR DL
IS S PR R M
R EREF S A

Shenzhen Intarnationzl Airport Bird Banding Monitoring Station

2ESXKER DL
BRI S S ST 35 B ) i

IR TREERERARPERSEN S

Futian Mzngrove Reserve Bird Banding Monitoring Station

Bird Bandin$ Training at Futian Mangrove Eculc!gical Park,
Shenzhen, on March 25, 2023

On June 15, 2023, the "National Bird Banding Center Shenzhen University
Bird Banding Monitoring Station" was officially established at Shenzhen
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On June 15, 2023, the "National Bird Banding Center Shenzhen University Bird
Banding Monitoring Station ‘ 1

Station) was officiall : henzhen International Airport

There are four main aspects of the bird banding:

1) Tracking monitoring based on the support of wildlife rescue
work of Shenzhen Nature Reserve Management Centre;

2) Mangrove wetland combined with black-headed tern ringing
monitoring and protection planning;

'3 Bird-strike prevention and ringing protection at Shenzhen
Bao'an International Airport;

Waterbird ringing monitoring in Futian Mangrove Reserve.

al Airport Bird Banding Monitoring
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Tracking of released rescued birds

Based on the rescue work carried out by the Shenzhen Nature Reserve Management Centre, a total
of 13 birds released were fitted with tracking devices. of which 7 out of 10 Common Cormorants
migrated successtully to their breeding grounds. 4 kept their data back and migrated southwards to
China. of which 2 refurned to Guangdong. and 1 has already returned to its wintering site in
Shenzhen Bay in 2022.

by
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Ringing of juvenile black-headed terns on their breeding grounds

(1) When the team conducted a mangrove wetland survey in May 2023. it discovered a black-napped tern
breeding ground in the surrounding coastal habitats;

(2} Problems faced: Due to the sea rush activities in the surrounding area, human activities are frequent. and there
are artificial behaviors such as stealing and moving bird eggs:

(3 Response methods: Carry out video surveillance on the breeding island, ring the young birds and accumulate
incubation rate, young bird survival rate and other data, and plan to promote the breeding island protection plan.
(@) There were a total of 27 rings this year, including 3 adult birds and 24 young birds. One young bird that died
due to a typhoon was recovered.

Restoration content Rmne protection and restoration will
enhance the small p ion of Prumus mmume y and the
‘breeding habitat nfb]a:k(hndedtem recorded for the i'\rst time in
Shenzhen, with an area of 1.30 hectares. The cngoing construction
of Yinwan Road (Xianrenshi-Ninhai Avenue) has potential
negative impacts; >
Highlights of restoration: mangrove wetland restoration+migratory  §
bird migraticn channel protection.

The protection of black-napped tern breeding grounds has been included in the
mangrove restoration and protection plan

"KBHELMHRSRIFHREEASH L BEE0sERFINENMEREN SRR EEEM%
i i e o o e "Dapeng District Mangrove and Migratory Bird-Friendly Community Volunteer Center" Inauguration Ceremony &
. Wk 2025 Closed Fishing Season and International Biodiversity Day Themed Awareness Campaign
BT R A it ol = i ESIE
KB IAR: Haichao ZHOU, Shenzhen University, 2025.05.19
(2L F) RATREAANRPFAY,
Shenzhen Mangrove Protection Bik W G % £ AT KRE 3K
and Restoration Action Plan ey
RARE
HER KRS NaR RER 3 R ENE ,/
HTE £ % § 4 HiB S22 Had f'f
FHR Bt BEF NEX MUE Rk _S‘femas'-"ma
RAGMYPHEEER
—OZZ&+A
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x

e s
IMC and Municipal Planning & Natural Resources Bureau Conducted
Tour of Volunteer Center and Community Awareness Campaign

Locals protecting mangroves and birds helps make conservation laws work better.
[ — — ——
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Bird banding monitoring for bird strike prevention at ] : o eo .
Shenzhen International Airport Bird banding monitoring in Futian Mangrove Reserve

The team cooperated with Shenzhen Bao 'an Airport to rescue the birds in the bird net in
the airport and ring the birds before releasing them back.

Since September. 64 mdividuals have been ringed. and birds at risk of bird strike have
been worn with trackers. Among them. 4 species of turtledoves have been worn with trackers.

Postcards and other small gifts for science
popularization activities related to bird banding and
monitoring
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Potential Application Areas of Bird Ecology

Urbanization Public health Agriculture

pr—

Wind farm

Aquaculture

Power grid

Generalized ecology of avian-origin influenza A viruses
showing common directionality of cross-species
transmission events

Wildlife Agriculture Human
S Exposure at
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Source: https://americanornithology.org/highly-pathogenic-avian-influenza-hpai-an-emerging- disease-threat-in-

north-america/
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3 Climate change impacts on bird migration
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Diann J. Prosser, Claire S. Teitelbaum, Shenglai Yin, Nichola J. Hill & Xiao
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Indicative transmission routes of highly pathogenic
avian influenza A(H5N8) through birds migrating into

—— 2014 Spring bird migration (Group A)
~—# 2014 Fall bird migration (Subgroup A1)
~—+ 2014 Fall bird migration (Subgroup A2)
2014 Fall bird migration (Subgroup A3)
~——+ Maintenance and circulation of virus

FIG 2 Geographic map showing the movement of HSN8 HPALV in Asia, Europe, and North America in relation to regional waterfowl migration routes. The
map, by Dmthoth, is from Wikipedia Commons (htep://commonswikimedia.org/wiki/File:Blank_Map_Pacific World.svg).

Ongoing Project:
Research and Application Demonstration of Mangrove Migratory Birds Zoonotic Disease
Maonitoring and Traceability Technology

Intelligent monitoring and sampling

DRI R R 20239 0 0 Fir o A g €
of mangrove migratory birds

£2023N012 LTI A S 285 0 5 3R
BRI S R3S —

mERmHE
A @B
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BTGl
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oome-ntne

Science
nature communications 8
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Highly pathogenic avian influenza A (H5N1)
in marine mammals and seabirds in Peru

fFXind®Bde®

e
Highly Pathogenic H5N1 Influenza Virus Infection in
Migratory Birds

Mariana Laguia ®"" _ Alojandn Oarcia-Glaccanor 8,

", Diana Raer, o
Carlos Catva-Mac 8, Javier Jara”, Walter Sitva’, Karl Floog®, Lacy Amarc®°,
Pan @, Chriting K. Johnean O2F, Marcela M. Uhart 052,
Martha L. Helsen ©° & Josus Lescano®
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BERIME ST R
Shenzhen flyway

Satellite tracking monitoring ™,

ERESI CBE e Plan for conducting bird banding monitoring

Migratory bird flyway - ; )
4 : in higher education institutions

Bird
Banding
monitoring

Teaching & Protection
research work

Satellite tracking monitoring
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A S 0. e What do we plan to do in the future?
=X EN (1) Based on the project to carry out mangrove wetland migratory bird
‘ ringing + zoonotic disease monitoring work;

(2) Strengthen the cooperation with Shenzhen Airport on bird banding and
conservation + bird early warning, etc;

(3) Carry out zoology internship for bird ringing and monitoring based on
undergraduate teaching practice;

" (4) Bird ringing education (bird collision survey. etc.) based on
; undergraduates® competitions and public welfare projects;
— Zofas, - > (5) Hope to use IMC opportunity to establish an international network for
: . L 1 bird banding and monitoring in mangroves and other wetland areas.

Map of Migratory Bird Flyways in China (National Action)
BeRVBIERPEEFBTMITE (2024-2030)

Thanks to the teams for their interest and enthusiasm!
FIRERBANG HERR: i, Rag. TR, ERE. K
; HE. EX. HEF. 0%, PSF. Hussain, Ishfaqg. EZ. R, HH
Eon ! b . R, oS

a1 - S

Please Stay in Touch!
Dr. ZHOU Haichao (Joe)
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LECTURE 12: MANGROVE ECOLOGICAL CHARACTERS MAINTENANCE

‘Workshop on Mangrove Conservation and Restoration ~ ww
e
e
ey

LYU Cai lucai.wetland@foxmail.com

Beijing Forestry University

21 June 2025

F——

1. Wetland Definifion and Categories e

CONVERTIGN ON WETLARDS

CONVENTICN SUR LES ZONES HUMIDES

CONVENCEON SOGKE LOS HUMEDALES
(inan, e, 1711

What are wetlands?

220

Qutline
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Wetland Definition and Categories
Ecosystem Services

Status, Trends and Drivers
Concept of Ecological Characters
Ecological Character Description
Monitoring and maintenance
Group discussion

CONVENTION ON WETLANDS
JVENTION SUR LES ZONES HUMII
IVENCION SOBRE LOS HUMEDAI
(Ramsar, Iran, 1971)

pag A LCIERIE
i Mo 4 i

Ak wom

Convention on Wetlands

1971

Wetlands Conservation Law
of the People's Republic of China
2022



Convention Definition of Wetlands

Article 1 Definition

1. For the purpose of this Convention wetlands are
areas of marsh. fen. peatland or water.

whether natural or artificial, permanent or
temporarv, with water that is static or flowing.

),
fdllladl

CONVENTION ON WETLANTS
CONVENTICE U

s ZONES HLMIDES

fresh. brackish or salt. including areas of
marine water the depth of which at low tide

does not exceed six metres.

The wetlands include surrounding areas of the
shores, riverbanks, and entire watercourses.
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MNASA/Joshua Stevens

Ottoni et al. 2021
DOI: 10.1590/1676-0611-
BN-2020-1172

Shebelle River

hitps:/ /earthobservatory nasa_gov/images /92130 /dramatic-
flooding-in-eastern-africa




Categories of Wetlands

Ramsar China
5 classes 42 types GB/T 24708-2009
* coastal wetlands

3 classes 42 types

* marine wetlands

* artificial wetlands riverine wetlands

* lake wetlands

* inland wetlands.
* marsh/swamp wetlands

These groups can be dassified further | * artificial wetlands
according fo the type of water such
as the fresh, alkaline, saline, and

brackish water.

Statics by Ramsar Category is
different by China’s Category

2. Ecosystem Services

+ Wetland ecosystem services far exceed those of terrestrial ecosystems
+ critical food supplies including rice and freshwater and coastal fish, and fresh
water, fibre and fuel.

regulating services influence climate and hydrological regimes, and reduce
both pollution and disaster risk.
+ natural features of wetlands often have cultural and spiritual importance.
+ Wetlands offer recreational possibilities and tourism benefits.
+ Storage and sequestration of carbon by wetlands play an important role in regulating
the global climate.
+ Peatlands and vegetated coastal wetlands are large carbon sinks. Salt
marshes sequester millions of tonnes of carbon annually.
+ Despite occupying only 3% of the land surface, peatlands store twice as much
carbon as the world’s forests
* Mangroves store 3-4 more times of Carbon than Rainforest

Saltfields,  Mangroves,
7 62.23, 1.14%_ 2,71, 0.05% Forest Swamps,
Ditches, 351.75, 220.78,4.04%
6.43% Shrvk Swamps,
75.51,1.38%
Ponds, 641.86, Swamp
11.74% Meadows,
% 111441,
&
.§'§’ _{f-’ @:’ N 20.38%

e & 6@’?@ 38 68 PE  Resevel Coustal Tislal
& i @ EF 5§ S e Flats, 151.23,
K S §€? E& &6}@ P 336.84, 6.16% 277%

& & €4 ¥ bt - -
% 20% i 6% 2% 53 Lakes, 846.48, Is':;"; M;':' ,I;'%
15.48% WA

Areas (%) of world natural inland wetland classes

Rivers, 880.78,

Swamp, 193.68,
16.11% 4%

Areas (%) of wetland classes in China

Water

Food

Water regulation
Climate
regulation
Salinization of
soils

Sustainable Culture heritage
EAREl o Recreation and
tourism

Biodiversity
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{ cultural provisioning 080 regulating
services services Services
Sacred natural sites and Fish and ather food Carbion sequestration (.. blue carbon)

___other faith sites
Recreation
~ Cultural monuments

Water purification

Flow rate regulation
Fiood mitigation

_ Coaslal protection

Waste decomposition

Genetic resources
Water supply
Medical resources

Hydropower

supporting services

Primary production Nutrient recycling Global water cycle

3. Status ,Trends & Drivers

GWO 2018 & 2021

Area of global inland and coastal wetlands

15-16 million km? GWO 2021

12.1  million km2 GWO 2018
: \{P S
o
> & ; &
s& X & e s
£y S& 5§ & & &
< S T < T S

31.8% 27.1% 15.8% 12.5% 99% 29%
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Carbon cycle

in/through Wetlands

Loss of Wetlands

Up to 87% of the global wetland resource has been
lost since 1700 CE in places where data exist

GWO 2018

About 35% in both marine/coastal and inland natural
wetland areas studied between 1970 and 2015

.2

1

p.8
.6
0.4
02
0
1 1 1 5 1 1 1
e JCEANTA m— N AM — Asia
— Africa Europe —— LA&Ca

Natural WET Index by Region
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Inland and Marine/Coastal WET Index




Fomssic pastioncts
Tropc pestlarrds
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Trends of Wetlands

#
B
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Forested watlands

e
Groundwnter-dependent wetiands
[[RRTE—

Springs & e

e e tacnar dopaneiont wartnt.

Direct drivers|

Type of Drivers

GWO 2018

-

Estuaries |
tebect Tl lats I .
o ossa | +
wotal s »0.030 524 had
Mangroves 8148 3% >
Sesprass beds 0177 29 +
Coral reets
{warm watsr systems) $2ed u} *
Shellfish rests 85 Lad
Coastal lagoons | +
Kelp ferests 0018 >
Shallow subtidal marine |
ik ! .
Sand dunesbeaches/rocky |
shares. |
Coastal karst & caves |

GWO 2018

Drainage and conversion, introduction of pollution and invasive species,
extraction activities, and other actions affecting the water quantity and

frequency of flooding and drying

Indirect drivers|

Supply of energy, food, fibre, infrastructure, tourism and recreation

Direct and indirect drivers|

Climate change: abnormal precipitation and evaporation, extreme weathers,
phenology shift, warmer temperature

Global megatrends: demography, globalization, consumption and urbanization,

with climate change creating uncertainty
Governance: awareness, inventory, monitoring, research, management

3. Status ,Trends & Drivers

Decreased
human
well-being

Q

Global trends Indirect drivers

of change

Alteration-Physical regime change
Flow regime (quantity and frequency)
Sediment
Salinization
Temperature

Extraction-Over use
Water
Fishing
Wood harvesting
Sand and gravel mining

Introduction-Over load
Mutrients
Chemicals
Solid wastes
Invasive Species

Conversion-Structure Change
Drainage
Reclamation/Construciion /urbanization
Activities/noise
Buring/ploughing
Community compaosition/horiiculiure
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Direct drivers
of change

—_/
Rar

CONVENTIGN ON W

Loss of
ecosytem
services

Wetland loss

Degradation




Hot Issues and Priorities of the Ramsar Convention

emes|

+ Climate & Carbon-Impacts and responses, Blue Carbon, mitigation

+ Agriculture-Maintaining and restoring the ecological character in agricultural wetlands
+ Biodiversity-KM Global Biodiversity Framework, OECMs, Working coastal habitats

+ Sustainable Development-SDGs

+ Application of criteria for designating RS
* Tools for wetland assessment, mapping and menitering: Carben and Small Wetlands

ISo

* Financial cost of wetland loss and degradation and investment required for restoration
* Policy and legal framework for conservation and wise use

Convention on Wetlands (Ramaas, Tran, 1071)

5th Mecting of the Conference of the Contracting Partics
Kushiro, Japan

U-16 June 1993

DETERMINES that the purpose of the Montreux

Record is to identify priority sites for positive
national and international conservation attention, to
guide implementation of the Monitoring Procedure,
and to guide allocation of resources available under
financial mechanisms;

Resalution 5.4: The Record of Ramsar sites where changes in ecological
character have occurred, are accurring, or are likely to occur (Montreus
Record)

CONVENTION ON WETLANDS (Ramsar, Iran, 1971)

Procesdings of the 6™ Meeting of the Conference
Conzactng Pacties (Basbane, Austalia, 19-27 \[u\'.Ll l‘WUI

3.2 The Montreux Record is the principal tool of the

Convention for highlighting those sites where an
adverse change in ecological character has occurred,
is occurring, or is likely to occur, and which are
therefore in need of priority conservation attention. It
shall be maintained as part of the Ramsar Database
and shall be subject to continuous review.

RESOLUTION VLI: WORKING DEFINTTIONS OF ECOLOGICAL (‘HARAE‘TH‘{
GUIDELINES FOR DESCRIBING AND MAINTAINING THE EC GIC
CHARACTER OF LISTED SITES, AND GUIDELINES FOR UP}'RJ\TI(}N OF THE
MONTREUX RECORD

4. Concept of Ecological Characters

CONVERC

Article 3.2 Ecological Character '

Each Contracting Party shall arrange to be informed at the earliest possible time if the
ecological character of any wetland in its territory and included in the List has changed., is
changing or is likely to change as the result of technological developments, pollution or
other human interference. Information on such changes shall be passed without delay to the
organization or government responsible for the continuing bureau duties specified in Article 8.

1dth Meeting of the Conferance of the Cantracting Parties
ta the Ramsar Convention on Wetlands

75% of the 2 439 Sites that had been
designated by 30 June 2022, either the
Ramsar Information Sheets (RISs) or
adequate maps had not been submitted,
or relevant RISs or maps had not been
updated for over six years, so that
recent information on the status of these
Sites was not available

“Wettands Action for People and Nature”
Wuhan, China, and Geneva, Switzerland 5-13 November 2022

COP14 § 2022

Resolution XIV.13

The status of Sites In the List of Wetlands
of Intemational Importance

When we look at people, thete are... then we describe...

Wierdo...
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When we look at wetlands, there are... then we describe...

Ecological Characters:
Why a Wetland is THE WETLAND

typical unique

Wetlands also have characters:
ecological characters

degraded

The Concept of Ecological Character

=Ecological component
+Ecological process

+Ecosystem service

Momoge: World largest stopover site for
Siberian Cranes
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Ecological component Ecological process

Provisioning services:
food, freshwater: -
Regulating setrvices:
Migrato!
b Pfducin Flood control,
3 X Supporting services:
Nutrient cycling Habitat
Catbon Cycling Culrural services:
primary productivity Recreation, Scientific

Hydrological rhythm
Phenology

Wetland Plants
Birds, Fishes
Landscape Pattern
Wetland types
Wetland area
Geo-morphology

(Ramsar Cosivention, 2005)

Conceptual Model for EC
e

wetlands are complex systems

and emphasizes the links
between Cs, Ps, Ss.

B ran e e v i e e e
B et e i
B

_—
B o ey s s e [ i ———
B sy s g s g 4 g %, i is B [ e e e g g et

(Lee Long & Watkins 2011)
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5. Ecological Character Description

/—_\O

Components [ \ Ecosystem
« Biological Services
- Genetic J = Pravisioning
- Specles * Regulating
- Ecosystem Processes = Supporting
+ Chemical * Hydrelogical cycling  Cultural
* Physical * Mutrient cycling
s Energy eycling
* Sail formation
= Primary production

Species interactions
Dispersal & migration

AW

CONVENTION ON WITLANTIS
I SUR LES ZONES HLMIES
CONVENCION SOBRE LOS HUMEDALES

i, s, 170

* Describes the ecosystem services of a wetland, and the critical

ecological components and ecological processes that underpin those

services - at @ given point in time

* Via ECD
# provides a benchmark description at the time of listing, natural

variability and limits of acceptable change (LAC) of the ecosystem

v

better dynamic monitoring on biodiversity

Y

provides support for management plans, decisions and actions



1605 Earth Quake at Dongzhaigang, Hainan

Identifying Critical Characters

Principle of identifying critical character

—are key determinants of a sites’' character and/or degree of importance
and/or unique status;

—if they change beyond their natural range, are likely to cause significant
negative consequences to the ecosystem(s) of this site;

—have important ecological links in space or time to other ecosystems or

populations

Thus, a critical C,P must meet 1, as well as 2 and/or 3

228

€) Low tide, 2 May 2016

Rogers K et al 2017
DOI10.1007 /5107 50-017-3257-5.

Setting LAC

Characters

(after Phillips 2006).

=M

Acceptable

Index

Index

Index

Index

A.Actual EC change beyound acceptable natural change

natral change
actual change

v

Time
B. Baseline continuously higher than natural value

— _-actual change
natral change

Time

C.Frequency of peaks increases

actual change

AJ

f
| - natral change

1%

Time
D.Revised seasonality-negative peaks

actual change
natral change

Time




May 9, 2018
¥

AF

Shebelle River

hitps:/ /earthobservatory.nasa.gov/images /92130 /dramatic-
NASA/Jmhuq Stevens flooding-in-eastern-africa

Typhoon Yagi in Hainan, 6 September 2024 Loss of B0 bn CNY, 9.4% GDP

2022

Poyang Lake, 15 August 2022

Dongting Lake, 15 August 2022
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6. Ecological character monitoring

and maintenance

Establish a comméiee inciuding all
stakeholders in the wetland

Essential | Determine montaring recuirements and ndcalors |
elements J.L
for [ Y 1
A Muonitoring requirements and Monitering requirements and Wonitoring requirzrments
developing indieators for management indicators for ecological and indicators for theeats
monitering T T &
plan
for Prepare maritoring actions
a wetland ]

Implement moritoring plan

‘ Collection, erganization and sharing of mondoring data ‘

| Analysis, reporting and application of monitorng results ‘

Reviewupdating of mondoring plan

Understanding the relationship between the ECD,

Management and Monitoring

Management Monitoring

Moenitoring

10 Steps for
Developing

Monitoring Plan

Datu collection &
Database

3
Management
indicators
B Technology

Methodology
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Step 1 Establishing Monitering Committee of Stakeholders Step 1 Establishing Monitoring Committee of Stakeholders

Representatives of relevant government departments
Representatives of local community residents

Representatives of universities or research institutions.

The

Committee _ . ]
of |
Stakeholders
Representative of the surrounding school
Representative of Volunteers

Representative of Non-governmental organizations

Step 1 Establishing Monitoring Committas of Staksholders Step 2ildentifying Monitdring Objectives

Three parts of monitoring

In order to ensure that
+ integrates well with the development plans of all stakeholders, Ecological character Threats monitoring Management effectiveness

moniforing monitoring

4+ secures more supporting resources,

understand the executive
progress and assessment of
effectiveness of

Monitoring the status and

+ facilitates implementation, Monitoring the status and

: change of the threats which
ecological character %
the ecosystem are facng i
management activities

\ 4 ¥ ¥

Step 3 Step 4 Step 5

change trend of critical

a committee of stakeholders in monitoring should be

established at the outset.

231



Step 2 Identifying Monitoring Objectives

General “Guiding Principles”

~ Answer the questions raised in the management process

~ linvestigate the status and trends of change of ecological character;

~ Investigate the threats that may influence ecological character;

» Monitor implementation progress and the effectiveness of management activities:

» Promote public participation and balance the interests of all parties.

Step 3 Identify Wetland Monitoring Needs and Indicators for Ecological Character

characters

<

Determine a conceptual madel for crtical
elements of ecological character

Determine crifical elements of ecological ‘

Imformation database of criteal elements of
ecological characier

Insufficient informations | {5 Sufficient information.

Surmmarize the information gaps of critical Determine the limits of acceptable change
elements of ecological characters of the ecological character

‘ Prepare a monitoring plan to fil the ‘ Abasis to determine if ecological character

information gaps- has changeds
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Step 3 Identify Monitoring Needs and Indicators for Ecological Character

( Ecological character description J

Comprehensive list of all ecological ck |
| Identify the critical ecalogical character | ﬁ[ ol J
= e
| Development of a conceptual model | :
Monitoring
= = needs of
Setting limits of acceptable change for the ical
critical ecological character ecologica
; character
= =

Identification of threats to the ecological - Threatened
character of the site P
Knowledge
Summarizing the knowledge gaps |Tw Baps

Step 4 Identify Monitoring Needs and Indicators for Threats

CEAAF

Eexisting or potential threats to the ecological character of PAs

Patential impact(s
Actual or likely pact(s)

Impacted to ecosystem
threat or B - .
& ecological components, Likelihoed | Timing of threat
threatening
e character processes and/or
activities b
services




e.g., threats: Introduction and/or poor control of
invasive species

Potential impact(s)

Reduced habitat (e.g. choking of wetlands, changes in vegetation structure)
Competition with native flora and fauna

Loss of native species

—Diming.ofthreat
LS

Spartina alternifiora

What should beico ered Inmonitorin

Step 5 Identify Monitoring Needs and Indicators for Management Effectiveness

Through monitoring of executive progress and effectiveness of
wetland management activities, managers can assess the impacts of
management actions on wetland ecosystem, review and update
management plan.

Management | Excepted | Implementation | Whether objectives Reason
activities objectives has been achieved

233

A list of threats developed by the International Union for the
Conservation of Nature (IUCN) and the Conservation Measures
Partnership (CMP)

http://www iucn org/about/work/programmes/species/red_list/resources/tec
hnical_documents/new_classification_schemes/

These categories may be a useful starting point for identifying threats
1o ecological character of a Protected Area.

Wetland restoration




Menitor Change of wetland landscape by remote sensing technology

12m
Legend
14m B waterarea
[ ] crassland
[ ] Mudnat
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Step 6 Develop Action Plan for Monitoring Indicators

In this section, we should select monitoring methods, indentify
monitering frequency. and priority of monitoring activities as showing
in the following table:

Indicators Methods Monitoring frequency | Source of funding Priority

; T a5 ; .
RS can provide biodiversity information L=y e
of multiple spatial scale and time scale = .
. %
Snlsn e N “e
Space-borne platform . .,
.
-—\a&,’ Hghwitnds dats -*
Airborne platform Yo
L
—— 3
UAV platform .
. ®
o .,
. .
wl PR .
L]
Scale i Wl
_— . Y
(global-region-landscape-sample area) 5 .



slanted image/ . multispectral,
orthoimage hype,s%eema{ Lidar thermal infrared

Acoustic recorder

Sampling of benthos
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Step 7 Implementation of Monitoring Action Plan

Monitoring action plan should be implemented with contracting parties; the task
arrangement should be recorded by management bureau.

ing Reporting frequency Contact

Step 8 Collection and Submission of Monitoring Data

The executors of monitoring activities should submission data to the Bureau.

Step 9 Analysis, Reports and Applications of Monitering Data Step 9 Analysis, Reports and Applications of Monitoring Data

EC change monitoring Threats monitoring
“ m e

Ecological character Ecological character has

maintained been changed
Evaluation on Effectiveness Natural

Developing management
measures

Reward & compensation Evolution on trends

Meonitoring of
management
effectiveness

Report
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Step 9 Analysis, Reports and Applications of Monitoring Data

Assessment whether management objectives Implement the

has been achieved next manageme
nt actions

Analysis

Enforcement is

not enough Appropriate The management objectives can’t
management be achieved in short term

activities
Increase

enforcement Development new management
laf

es

Development new management adivities

114th Meeting of the Conference of the Centracting Parties
10 the Ramsar Convention on Watlands

“Wietiands Actian for | ra
Wuhan, Ching, and Genevs, Switzerland 5-13 Navember 2022

COP14 § 2022
Resclution KIV.19
Proposal to establish an [nternational Mangrove Centre

laRamsar Reglonal Initiative]

Background session in draft Resolution, a case of
increasing / net gain of mangroves in China:

7000 ha in the past 20 years - Data by NFGA
5000 ha in the past 20 years — Data by MMNR

Where are the missing 2000 ha?
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Step 10 Update of monitoring plan

PA monitoring

Analysis and assessment of monitoring data

Whether the management objectives and actions should be adjusted

Development new = =
management obijectives and Continue to implement the
actions existing monitoring plan

Develop new monitoring plan uvpdate

Guangdong Shenzhen Futian Mangrove Wetlands Ramsar Site
(Total area 367.64 ha)

NEITE 114°10E

22320

Legend
£ Managemant staton
St center

— Expressmay
— Roats

) Range of the Reserve.
Sen areas
. ot tial mud

20910

B Aquaculue ponds

s i A
:a?nm' Istard g m’%‘, '{}'
I'| South China Sea i |

220N
2" 300
5

1 Boumdiny of e R St

£ Intectieal foresed wetlands

TOTE 1aTE 14720



Exstaian - rsrlasn Pyway

Pagatpat Expansion

Pagatpat removed
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Group discussion on challenges and priorities

Thank: you!

etland@foxmail.com

1. Select a shared challenge in your region 5 min

Describe the issue + list 3 major Components, Processes, ESs, drivers of changes 15 min

25
3. Draw a map of conceptual model + optional box conceptual model 15 min
4. Identify/Think of 1 Critical Ec and priority 10 min
5. 3-4 Group reports 2 min each:
+ 1 Challenge
* 1 map
= 1 critical EC
* 1 Priority
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ANNEX 4 : PARTICIPANTS' PRESENTATION SLIDES

CHINA PRESENTATION

Monitoring and Evaluation of Mangroves under the Integrated Forest and ’
Grassland Monitoring System

BH %

CONTENTS

[ n ] Introduction to Integrated
Monitoring System
l m I Monitoring and
Evaluation Methods
[ n ] Monitoring Results and

Analysis

[ n ] Issues and Improvement

Academy of Forest and Grassland Inventory and Planning, National Forestry and Grassland Administrition

Zhang Xiaoyun ’

Background

Since 2018, with the advancement of national institutional reform, and the promulgation of
new forestry, grassland, and wetland protection laws, it has become an urgent task to achieve
= A NE S integrated monitoring of forest resources with grasslands, wetlands, deserts, and other types of
HE LS SN . ¢ 0 : : . e
Foerest and Grassland _ o -
personnel to make technical solutions for integrated survey and monitoring of forest, grassland,
I nte g rate d M on |t0 rin g S y Ste m weitland, and desert resources, and proposed the concept of integrated forest and grassland

monitoring, which was implemented in 2021.
3 ¥ R

resources. The National Forestry and Grassland Administration has organized key technical
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Achievements

An integrated monitoring system has been established,
covering ecological conditions such as forest,
grassland, wetland, desert resources.

N A B FIEN A
Monitoring Content and
Evaluation Methods

The first national integrated forest and grassland
ecological monitoring and evaluation work has been
completed in all 31 provinces (autonomous regions
and municipalities)

GEENFHIBES
the "2021 China Integrated Forest and Grassland e

Ecological Monitoring and Evaluation Report” has R
been released, marking an important milestone in the
development of forestry surveys and monitoring.

3 1k 3 :

Patch Monitoring Monitoring
e ' Methods

Wetland
Monitoring
Methods

Plot Monitoring

Method
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Patch Monitoring
Method

Wetland patches forcus on area,
and are provided with complete
attribute information, including

management levels, protection

forms, vegetation types and areas,

and threats. Changes in

admini tive and management

boundaries; land use and
vegetation cover types, natural
attributes, and management

attributes are monitored.

Plot Meonitoring
Method

Wetland patches in each province

are sampled with a precision of
no less than 90%, resulting in
zbout 10,330 wetland plots
nationwide. A spatially balanced
sampling method 1s used to

locate the plots.




*

IR EFRFIEBE Mangrove Area and Patches

EETTERSELIEST, 2021 F2EIRFETH27370.534H, 9382

AEHL.

According to the national land change survey data, in 2021, the

national mangrove area was 27,370.53 hectares, with 9,382 patches.

i
bR )
ERE
I R#E

I
b

s
=1

43
490
4872
2360
1614
9379

EaH R E# (he)

123.86
1276.65
10624.84
9617.47
5727.68
2737053

HithiF&Plot Survey

The plot design consists of a 0.5 hm? circular plot
(radius 40m), a square/rectangular/circular arbor plot
with an area of 0.06-0.08 hm?2, three 40m-long
transects, a 100 m2large shrub plot, three 4 m2

observation subplots (2m=2m), and three 1 m? yield

subplots.

For wetland types with uneven vegetation
distribution, the plot location can be selected based

on typical vegetation distribution.
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B ithidtE 5% Sampling Method

A4

The mangrove wetland patches in each province are
taken as the sampling population, and the number of
mangrove plots in each province is calculated
according to a sampling precision of no less than

90%, with a total of 254 national mangrove plots.

¥

A spatially balanced sampling method is used to
locate the plots. The plot area is 0.5 hectares, with a

shape of a circle with a radius of 40 meters.

wIE
fRilE
I'Eg
]
i)
&it

m
43

490
4872
2360
1614
9379

27

123 86
1276.65 39
10624 84 85
9617 47 59
5727 68 74
2737053 254
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tEATA EScoring and Statistics Methods

BEETHESRRE

Dissolved Oxygen Scoring

|EEs0

=

FNEITAE)

TR0 —SHERSHAITS
EHESREHOps (BMIE [0=75. BEHE57.5>0=6, MH6>

on, RE35 > 0=3, ME#23>0=2,
BEfE12> 0, BEHO

e
Rl (£88AK AT
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Eiff34> 0=3, WiE23>0, @1

TR [

EYIEERE

Plant Abundance Scoring

FEfm1

F=20, WEi520> F=15, G415 >
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RS EIRENE |F=5, Maoo > F=2, EmAr=1, I
P REG {31 >F, WEE2

Mt{ESRit 5 EScoring and Statistics Methods

Water source security

Dissolved oxygen

Soil moisture content
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Invasive species

Threats
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{1 75iE Evaluation Methods-Indicator Weighting et EERIK RIE{M Wetland Healthy Evaluation

The weights of various indicators are determined using the Analytic E o S
Hierarchy Process (AHP) based on the opinions of more than 500 o
wetland experts, managers, survey and monitoring personnel, and

Bt GEER

grassroots protection personnel collected through questionnaires. 'ﬁm‘gmmgs [rr——
R AT E R Eﬂl_; es‘ it Wetland Ecosystem Profile
2 ks T, ELRERE, | THEABE,
_ Indicator Weighting WHI =100+ 3 AV & WHES | esntn . MAREN, SRS SO, RS,
[y [ SETEE 73] .
W51k DUEL | 2P0 1 1P P B 0.2564 P & | a5cwmrca |EEKERE, KES, BRENSHCDE, DEEENT, EREIIA
T — WHEEHbA TR B, Wetland Health Index @y, SEMERG BT, SREsRiEee. e,
: .ﬁmxuu NI, BRESESE R, 8 ShEABTE,
BERY AR, Score | 3EHS | S
Sﬁ:ﬁﬁﬁﬂc! ﬁéﬁﬂziﬁﬁ* 0.0515 Vi = ERE S H R A BRI E . Weight o Whit<3 SENQFH &m&ﬂ?’%ﬁ,ﬁm ﬁﬁ&ﬁagﬁmmﬂ 3
ERERRRE
EHHEF | AH%RPRT = 0.1747
BUERE T | HEAMA S TR 0.3962 s
P

’ o

itk Mangrove Area

IV\— ru % % ﬁ}*ﬁ- Provences 20134 20204 20215  2022F 2023 2025 T

30273.43
1823 1819 12386 3:mzas  3BIT6 M3
2020871
121215 121169 127665 1300.67 149932 178145
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25000
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‘ HWEHE R BB FEERAE| TRAAR | EHREF

BHERRRFNER = T T S R R AWM ETRRIENESE Evaluation Result of Mangroves
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EEEEpESITELZE Biomass and Carbon Storage Calculation
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=53t Mg iEImprovement Measures

< B, daEiENASSEHEAR IR NASTHEMER—R, &
BTSSR E R ST 185, + Sampling Method Improvement
4 The current monitoring content and evaluation model for mangrove Consider using a typical sampling method for mangroves, given the detailed

< ¢ distribution and species information from previous surveys.
wetlands are the same as for other wetlands, without considering the unique

characteristics of mangroves. + Monitoring Crontrentranrd Model Improvement ) .
1) e N . Develop a monitoring indicator system and evaluation model tailored to mangroves
* ENETHSRGERASETER, FETERRIETER. to better reflect their quality and health status.

4 Annual changes in monitoring indicators and results are not sensitive o

+ Technology Application

Use drone technology to monitor mangrove biomass, improving the efficiency and
accuracy of monitoring.

enough.

* S

Thanks

ExRIFIERESHERELRE
KEE=

EBiH: 13671158826

EpfE: 706441646@qq.com
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MADAGASCAR PRESENTATION

iy P & i L
9 QJ 390 Nlﬂ_l wﬂ“g]i ¥
Community-Based baﬂﬁa Assisted Natural : i,ﬂ% of the total forest cover of the coun

‘Mangrove Restoration - Madagascar wib ﬁﬁéi;ﬁﬁ “i;uih“ﬁn

: A A‘{

4rd rank in Africa’

s

2nd (37%] rank in West Indian Ocean
h s

o

!

Examples of mangrove preservation and restoration initiatives in
Madagascar: Blue Garhon Project

STRATEGIE NATIONALE

DE GESTION INTEGREE

DE L'ECOSYSTEME DES
MANGROVES A MADAGASCAR
HORIZON 2022 - 2032

1 I glz 1 I glz
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- B Mangrove 4
£o5 \I&hndrﬂzmmnl@dll\w‘\

Preservation & restauration’’
1300 Ha

N B = d A JOINT VENTURE
= bBon y BETWEEN BONDY & VNV

AFRICA

Eefandets

Ma ﬁ;nko

project

e

5 o 13|
[\ i’ 4 Additianal data: CADM 4
= o

BrojectionDutur: STV WSS Metaky

A ground-breaking step toward mangrove restoration
1 1 GIZ and coastal community empowerment in Madagascar

COMMUNITY-BASED AND ASSISTED ©rons: Y-

FUTURE

NATURAL MANGROVE RESTORATION - 4 FUTURE " cHALLENGES ADDRESSED IN IRODO BAY

IRODO - BAY MADAGASCAR

U Increase of the pressure from the local coastal
population: small-scale conversion to agriculture, over-
exploitation of forest products (timber, firewood, etc.),
erosion and sedimentation due to upstream agriculture
and deforestation.

O Poor hydrological conditions of many degraded mangrove
ecosystems which significantly hinder the growth of young
propagules : reduced or limited connectivity of the degraded
mangrove ecosystems to the sea preventing tidal currents to
reach and allow seeding recruitment

Page7 | ripazmss | Fer oIz wesasescar giz Pages | 1ass2ms | eFGiza Mesasescar
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OBJECTIVES COMMUNITY-BASED AND ASSISTED

NATURAL MANGROVE RESTORATION (% COMMUNITY BASED IDENTIFICATION AND VALIDATION

OF THE RESTORATION SITE

0 To promote adherence of the local
community to the process, the identification &
and validation of the restoration site was g
carried out jointly with them and the regional &
forest service

O The main objective is to restore degraded mangrove ecosystems
further inland that have limited or reduced connectivity with the sea.

O The specific objectives are :

» Built tidal water channels to improve hydrological and soil
conditions as well as seedling transport for better settlement and
growth of propagules

» Improve the living conditions for the local population and developing
their livelihood

O The process is leading by the local
community who is the best advisers
for restoration site choice (the
historical, environmental and topographic
context, ...) and to ensure the sustainability
of the restoration sites.

PREPARATORY MEETING, MOBILIZATION OF THE
COMMUNITY AND IMPLEMENTATION

THE MAIN TECHNICAL CRITERIA FOR IDENTIFYING
SITES

From a technical point of view, the following criteria are crucial:
» Existing degraded mangrove area

» Existing flood zone during low tides

»  Soil type (muddy or sandy-muddy) and neutral pH;

» Water salinity must be brackish.

U Prior Community meetings to raise i
awareness about the importance of
mangrove restoration: their future
benefits must be discussed in an
understandable and participatory way
(food security and income regeneration,
biodiversity, cyclone)

O Inform local community of the principles
of the restoration method and the steps
involved for a suitable design of the
channel system in the area (depth, angle
of channel site, length, starting point, ...)

giz

a1t | 1apezes | eaF Giz s Madacasear
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APPROACH o FORESTE RESULT
4 FUTURE

O Community mobilization using the HIMO approach (cash for work)
1 Digging canals from the sea into degraded mangrove areas

e

1 50 members of the local community were mobilized to dig the channel
O An area of 40 ha of degraded mangroves was identified

O A channel system with a total length of 2,5 km was dug to promote the
natural recolonization in the degraded areas

. -

1 | it

s —Emrm
Inland water flow
direction

= ¢ . / -

Magagazcar

0.7 métre.

Page1: | tipadoas | FaE Giza masagmcar 05 mitrs g Page1s | ta;e2ms

OBSERVATION AND MONITORING OF RESTORED MANGROVE
SITES IMPACT
The mangrove ecosystem
O Modification of soil structure in degraded areas with the availability of water
O Gradual recolonization of natural regeneration of mangrove forests in the
O Observation missions by the local community that will consist in assessing if the degraqed area . .
recruitment of seedlings (propagules) takes place, defining the growth level (height) U Very high success rate of mangrove plantations by the local community
and evaluating the possible damage caused by the surrounding herds (especially by 1 Enhanced of the biodiversity : new crab holes identified in the site
zebu herds) or climatic hazards; F i 2l N : o L L

Four types of action are considered :

O Mission to monitor the state of the water channels to see if the banks are still stable
and discharge (flow-through) is possible, especially during high water tides

1 First estimate of the level of success, e.g. approximate area of seedling settliement

O Long-term monitoring (biomass and bicdiversity) using drone and satellite imagery

giz o | MR e = ' giz
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IMPACT COMMUNITY-BASED AND ASSISTED NATURAL
MANGROVE RESTORATION

Socio-economic :

0 Strengthens of the community cohesion and collaboration.

O Improved livelihoods conditions : communities are starting to collect crabs
and mollusks from the restored site;

Faer | 1 giz
Thank you for your attention
|
OIZ ===, MADAGASCAR
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LESSONS LEARNED Q —
4 FUTURE

O Participative identification of restoration zones to chose the
methodology and appropriate restoration technology

O Participative and inclusive approach for the implementation of the
restoration activities (cash for work)

O Nursery establishment important for improving the plantation survival
rate

O Monitoring post restoration by the community to facilitate the
assessment

O Patrolling surveillance and awareness: periodic activity to avoid
pressures in the mangroves

P B TT T T e pp— glz



CAMBODIA PRESENTATION

ﬂ“ Ministry of Environment =
Cambodia '

nBLE
e’
T

I. Cambodia’s Background

IL. Overview of mangrove in Cambodia

IIL. Conservation efforts
IV. Based Practice
V. Challenges

ina, 21 June 2025

I Overiewof mangrove n Camboiia

£ :
a J4&
£ g
Area : 181 035 km? — i
Population : ~ 17 million (2024) e iy ;ul..m::.lu- = R | e b . I "
Coastline : 435km § - — L2 £ £l e £
Coastal Province : 4 Provinces (Koh Kong, Preh Sthanouk, Kampot, Kep) e i b el —ihanouk Ville i
Coastal population : ~ 7% of the total population) Cambodia has around 85, 100 ha of mangrove (Bann.2003)
Total Protected Area : 73 areas, cover around 40% of the country’s termtory) According to FiA. mangrove in 2010 remain 78, 405ha
Coastal protected Area : 8areas +  Cambodia has 78 km? mangroves left, mainly in Koh Kong

+ Approximately 12 % of mangrove forest was lost from 1993 10 2011

= Cause of mangrove lost: Shrimp farming, charcoal production. salt farming,
Tourist sector, infrastructure development and unsustainable use.

= Cambodia recent reduction of mangrove loss: Reforestation of mangrove species.
‘enned of charcoal production. deactivation of non-profitable aquaculture ponds.

- 3 National parks (Kep, BoKor. Botomsakor)
- 2 Marine National parks (Ream, Koh Rong)
- 2 Multiple use Area (DongPeng, Kbal Chay)
- 1 Wildlife Sanctuaries (Peam Krosob)
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lll. Conservation efforts (1/5)

Objectives:
1. To become a carbon neutral country by 2050 and to
promote the preservation of ecosystem. the | ~ ™"
protection of biodiversity and the conservation of
natural protected areas.

2. To mtensify tree planting movement

|_| 3. Improving protected area management

4. Enhancing local communities” livelithood

5. To protect, conserve and manage both ecological
and socto-economic system to ensure the long-term |
| sustainability of coastal ecosystems of mangroves as
a flagship species and other coastal resources and
benefits of the coastal resources-dependent dwellers
in Cambodia.

Long-Torm Strategy
for Carbon Neutrality

MR EWRDMNERT
L smatet i action
0

servation efforts (3/5)
II1.3 Restoration practice

1. Restoration Approach:

+  Follow Guidelines for Mangrove Restoration
Experimental multi-species of mangrove plantation
= Re-plantation of multi-species of mangrove

ouz

Best Practice Guidelines
for Mangrove Restoration

= Monitoring the growth and survival of planted
mangrove
Several NGOs, Agencies, and communities have been
invelved in mangrove restoration such as;
= Culture and Environment Preservation Association
(CEPA), Wetlands International .The Participatory
Management of Mangrove Resource (PMMR), IUCN,
Mangrove for the Future (MFF). ActionAid, BCC
Project, CCA4CSII Project. Coastal Zone
Management project of DANIDA
A& 3. Private Sectors involvement:
+  British Chevening Alumni Association of Cambodia,
Vital Company. Panasonic company. Heineken
Cambodia. ATALIAN Cambodia
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lll. Conservation efforts (2/5)
L2 Conservation practices

Sustainable Faming Practice: working with local
community to do farming

Community-Based Conservation in coastal
areas;

Commnmunity Protected Area (CPA)=17
Community Fisheries (C!

Protected Areas system, spatial planning
and zoning

Improve and expand mangrove nursery in
coastal area

Take action to arrest the perpetrators who [l
cut down mangrove forest
Provide legitimate tenure right

Mangrove

Lansyatio Experimental Farming: Planting mangrove

trees Sha in Koh Smao village, to show people
the benefit of having mangrove forests to
balance the environment and biodiversity.

‘ Disseminate the benefits of mangrove forests to Reducing Togging in the Mangrove forest: install

local communities (Training, workshop, people

to ople)

T Gt

Training, workshop Local community farming

» Acknowledged the benefit of
mangrove ecosystem for their
daily life

+ Annual mangrove planting

= Patrolling activities to safeguard
mangrove cut down or other
illegal activities

» Livelihood diversification Reducing Logging in the Mangrove

forest: install mamure-powered biogas

-

+ Communities-based
ecotourism (Trapeang Sangke,
Peam krosaop, Boeng kachhang ,
koh salao and koh kapi CPAs)

+  Participate in workshop or framing
to gain more knowledge about
mangrove and share their




lll. Conservation efforts (5/5) A Snapshot of recorded biodiversity in Koh Kapik Ramsar Site,
e one of the coastal protected areas in Cambodia (1/2)

MAMMALS OF THE
CAMBODIAN MANGROVES

There are some reports on Cambodia’s environmental
status for coastal areas, such as:

i e vosnanes s st : ' senngishusipmamayneanym

fig

5t Environmental status report

Biodiversity. Climate Change Vulnerability and Adaptation a =]
Needs Assessment of Kep Province

Mangrove Biodiversity Survey Report (Peam
Krasop wildlife sanctuary and Koh Kapik Ramsar
site

Coastal Mangroves. Rehabilitation and Management

Cambodia Forest Cover 2018 1. Flora
6t National Report to the Convention on Biclogical - 64 species of mangroves recorded in
Diversity the Koh Kapik Ramsar site
National State of Ocean and Coasts 2018: Blue s .

- 41 bird species

Economy Growth. Cambodia
- 25 species of mammals
- 74 larval and juvenile taxa belonging to 53 genera.

Report of Shoreline Assessment.
31 families. and 15 orders
=

A Snapshot of recorded biodiversity in Koh Kapik Ramsar Site,
. . Based Practices of Mangrove Restoration in Cambodia
one of the coastal protected areas in Cambodia (2/2)

BIROS OF THE

CAMBODIAN MANGROVES MRS
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Planning Planting Mangrove. Determine zones

S g Options TIDAL ELEVATION OF MARINE HABITATS Sp acing
+ Doing nothing
(protection/boat exclusion)

= Assist General
Regeneration (ANR)

* BCCP: 1 x1m => 2x 1% m from 10,000 planis/ha to 3,300 plants/ha

« Example: High density of 15,030 Rhizophora apiculata trees / ha was found in 3 year-old stands
decreasing sharply to 9,810 in 8 year-old stands, proving stocking was too high (suggest >1.2x 1.2
m). Data from Malaysia

* Vietnam (spacing) 2 x 3and2x3m

» Translocation (wildlings)
= Seceds (lower water)

SRty = (it vaters) Recommended:
* Seedlings waters
3 = 2 x 1% 1n fragile semi-deep area 2 x 2% m in shallow
waters / safe areas 3x3m in enrichment areas (EP)

Photo 1 In the parent
mangrove occurrences of
wildings are plenty. At times
difficult to access them ana
secure soil ball to be dug up
with the wilding. Photo by
GIC BCCP team 2017

S

Phate 1 Mangrove wildings are earthballed (= carefully dug up and removed with soil) to prevent root
damage. Then transferred to polythene bags to retain the soil. Without the soil the morfalify increases
tramendausly. Photos from Philippines (PTFCF 2014).
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Mangrove Nursery — Boeng Kachaeng

Photo 1 Seed bed raising
Rhizophora seedlings in
the same mangrove
nursery as above, Note
the light shade provided
by Maleleuca ftrees..
Roofs develop  much
faster than stem and

&

foilage. Photo by MoE's |EAME

silviculturist to BCCP, Mr.
Both

Mangrove Nursery — nylon net shaded

Photo 1 Preparing
seedbeds and
| polythene pots in

mangrove field
nursery in Koh

Kong. The
seedlings are
arranged in

temporary belts
lined out by strings
fo guide direction.
Pots are placed
directly on the
ground and roots
can penetrate into
the muddy soil
below the pots.
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ry for seedling raising

I ney,
‘i i,.lE’H Photo 1 BCCP open air

mangrove nursery in Boeng
Kachhang near Koh Kong
fown 2016 Seed beds are
inundated twice a day during
the 1-2 moths required for the
propaguies to develop into
plantable seedlings. Photo by
MoE’s silviculturist to BCCP,
Mr. Both

Photo 1 Seedings |
being transplanted

manually from
mangrove nursery to
field for planting. The

seedlings are bulked

and tied in bundles of
12-24 pots; placed on
a sledge or wooden
board and pulled by a
string to reduce the
burden of carying
them as they are
heavy. Photos from
year 2015-16 from
mangrove nursery in
Koh Kong by MoE's
silviculturist to BCCP,
Mr. Both




Photo 1  Accomplished
plantation of Rhizophora
seedlings 15 x 2 m in

Photo 1 Sowing of seed o Boeng  Krataeng ~ 2018.
“propagules”  resemble. Note the suppanfircks tied
planting seedlings. Here it to the seedlings for
Koh Kong, the sowing stabilising them and avoid

takes place at low tide that they fopple or fif.
when there is a dry spe. Photo by MoE's silviculturist
during rains. Photc b to BCCP, Mr. Both
MoE's  silviculturist  te
BCCF, Mr. Both

Deep waters in Andoung Teuk.. .. . e
Alternative Mangrove Species for piloting..?

Photo 1 Explofted, degraded msngrave m fowerAndoung Teuk, Koh Kong province. An area in the
has been area has becorne to deep for planting due to

waler has de d due ta d snll from currants in the area (erasion balow water &

surface). Pholo by BCCP !orss!ry teamn Khiev Samnang and author Anders Pedersen year 2017 Bmguwm decandra

A mangrove tree of family Rhizophoraceae. “decandra” means "ten male". referring to the
flower having ten stamens.

Small tree up to 15 metres (30 ft) tall with a trunk diameter of up to 30 cm (12 in). Its bark is
pale brown. The flowers are white. The ovoid fo conical fruits measure up to 1.8 cm (0.7 1n)

long. It grows naturally in India. Bangladesh. Burma, Thailand, Malaysia, and Cambodia. Its
habitat 1s mangrove swamps and tidal creeks.

Bruguiera sexangula Synonym Bruguiera eriopeiala

Bruguiera sexangula. 1ly called the upriver orange mangrove, is a mangrove shrub or
tree usually growing up to 15 m, occasionally 30 m_ in height
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IV. Challenges V. Way Forward

+ Land Encroachment = Strengthen legal and institutional frameworks
« Deforestation and Conversion * Promote community-based management

: » Expand and enhance restoration efforts
+ Climate Change Impacts

+ Strengthen monitoring, research, and knowledge sharing
* Mobilize sustainable financing

- blue carbon financing, e.g., REDD+

- Encourage Public-Private Partnerships

+ Limited Funding and Resources

+ Limited Capacity for Restoration at the sub-national level

+ Insufficient coordination among relevant institutions/stakeholders
- Apply for grants e.g., Green Climate Fund, GEF, and more.

* Promote nature-based solutions

« Communication, education, participation, and awareness
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