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1. Introduction

The International Mangrove Center (IMC) is an independent non-profit intergovernmental
organization under the Ramsar Convention and one of the Ramsar Regional Initiatives (RRIs), having
the mission to promote cooperation in mangrove conservation, restoration, and wise and
sustainable use; to strengthen implementation of global biodiversity and climate commitments;
and to serve as a hub for knowledge sharing, and technology transfer. The IMC is playing
important roles in coordinating international efforts in conservation, restoration, research, technical
support, capacity building, shared policy frameworks, and public awareness.

As a part of the IMC’s framework, the Third IMC Workshop on Mangrove Conservation and
Restoration 2025 was successfully organized from 3 to 15 November 2025 in Guangdong, Fujian,
Zhejiang provinces, the People’s Republic of China, hosted by the IMC and co-organized by the
Guangdong Neilingding Futian National Nature Reserve Administration Bureau and the National
Academy of Forestry and Grassland Administration (NAFGA). These intensive two-week workshops
brought together government officials, technical experts, researchers, and practitioners from 14
countries, fostering cross-regional dialogue, technical exchange, and collaborative problem-solving.

The workshop featured in-depth lectures by leading international experts, field demonstrations of
innovative restoration techniques, and hands-on training sessions in mangrove planting,
monitoring, and management. Participants were also introduced to cutting-edge scientific tools,
such as remote sensing for mangrove mapping, blue carbon and climate response, mangrove
wetland migratory bird monitoring, and protection. Beyond technical knowledge, the workshop
emphasized the importance of policy integration, international cooperation, and public awareness
to ensure sustainable outcomes.

Importantly, the workshop created a dynamic platform for networking and partnership building,
enabling participants to share best practices, exchange cultural perspectives, and develop joint
initiatives tailored to their national and regional contexts. By combining academic rigor with
practical field experience, the program not only enhanced participants’ professional skills but also
inspired a renewed commitment to advancing mangrove and adjacent wetlands conservation and
restoration under the IMC’s global mission.

1.1. Objectives

e Enhance knowledge and technical capacity by providing in-depth scientific and practical
knowledge on mangrove conservation, restoration, blue carbon, and climate change
response through expert lectures, field visits, and on-site training.

e Promote international cooperation and experience sharing; fostering dialogue and exchange of
best practices among government officials, researchers, and practitioners.

1.2. Methodology

The workshop adopted a participatory approach, including:

o Expert lectures by leading international specialists.

e Case study discussions to share challenges and solutions.

o Field based training including to field visits to various mangrove and wetland sites in
Guangdong, Fujian and Zhejiang provinces.

e Group discussions and cultural exchanges to strengthen collaboration and mutual
understanding.

The workshop was implemented in accordance with the agenda program provided in Annex 1.
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1.3. Target Participants

The workshop enrolled 22 participants from 14 countries such as Burkina Faso, China, Comoros,
Cuba, Gabon, Guinea, Lao PDR, Lesotho, Liberia, Madagascar, Mozambique, Samoa, Sierra
Leone, and Zimbabwe. These countries are rich in wetlands and mangrove resources. The
participants were mid-to senior-level government officials, and technical experts from wetland
conservation, forestry, and natural resource departments, with strong professional backgrounds
and extensive experience. The full list of workshop participants is provided in Annex 2.

2. Results of the Workshop

2.1. Opening Session

At the opening ceremony, Mr. Peng Peng, Director of the IMC Interim Secretariat, delivering his
remarks on behalf of Prof. Bao Daming, Director General of the IMC Interim Secretariat,
emphasized the irreplaceable role of
mangroves  in  coastal  protection,
biodiversity conservation, and climate
change mitigation. He highlighted the
International Mangrove Center’s critical
role as a global platform for knowledge
exchange, technical cooperation, capacity
building, and policy dialogue on
mangrove conservation and sustainable
management. Director Peng expressed his
strong belief that, through this workshop,
participants would gain new knowledge '
and insights into mangrove conservation Figure 1 Mr. Peng Peng, Director of the IMC Interim

and restoration. He noted that the program  Secretariat, delivering his remarks

includes technical lectures and field visits to various mangrove and wetland sites in Guangdong,
Fujian, and Zhejiang provinces, providing in-depth learning on China’s experiences and fostering
global cooperation in protecting the “blue-green lungs” of the planet. He further expressed hope
that the workshop would serve as an important platform for sharing best practices and
strengthening dialogue and cooperation, thereby advancing the conservation, restoration, and
sustainable management of mangroves.

Mr. Wu Xiaoping, Deputy Director of the Shenzhen Municipal Planning and Natural Resources
Bureau, highlighted Shenzhen has consistently

adhered to green principles, integrating

ecological civilization into its overall

development strategy, becoming the first in

China to establish the Gross Ecosystem

Product (GEP) framework. He added that

Shenzhen has developed a sound and

scientific framework for mangrove and

wetland management and has created an

international platform for knowledge sharing

and cooperation. Mr. Wu reaffirmed

Shenzhen’s commitment to supporting the Figure 2: Mr. Wu Xiaoping, Deputy Director of the
IMC’s growth and strengthening its role as  Shenzhen Municipal Planning and Natural Resources
a global hub for mangrove conservation Bureau, delivering his remarks

and cooperation.



2.2. Technical Session

The workshop curriculum covered 13 thematic lectures that addressed policy frameworks,
scientific principles, and practical experiences in mangrove and wetland conservation, restoration,
and sustainable management. The sessions also highlighted emerging issues such as blue carbon
and climate change mitigation, complemented by an introduction to China’s national and cultural
context.

2.2.1. Overview of the International Mangrove Center

The Director of the IMC Interim Secretariat, Mr. Peng Peng, presented an overview of the
International Mangrove Center (IMC), highlighting the establishment and core mission of the IMC.
The IMC was established in Shenzhen as the world's first independent, non-profit, and inter-
governmental organization dedicated to mangrove conservation. It operates as an ecosystem-based
Regional Initiative of the Ramsar Convention to support Contracting Parties. Following the
adoption of the regional initiative proposal at the 62nd Ramsar Standing Committee Meeting in
September 2023, the official Establishment Agreement was formally signed by 18 founding
member states on November 6, 2024.

The IMC's mission focuses on driving international cooperation, joint actions, and the sustainable
use of mangroves while supporting global environmental commitments such as the Paris
Agreement and the 2030 Agenda for Sustainable Development. Its governance structure consists
of the Council as the primary decision-making body, a Scientific and Technical Subgroup for
advisory support, and the Secretariat located in Shenzhen for daily operations. Currently, the IMC
has 20 Member States spanning Africa, Asia and Oceania, and Central and South America. To
achieve its goals, the Center prioritizes capacity building, knowledge sharing, technology transfer,
and the execution of pilot projects.

Recent operational milestones for the IMC include advancing capacity-building initiatives through
international training workshops on mangrove conservation and restoration. The IMC has actively
participated in major global environmental dialogues, including Ramsar COP15, the 2025 World
Coastal Forum, and the ITUCN World Conservation Congress, while concurrently fostering
technical exchanges and resource mobilization. Furthermore, foundational documents such as the
Charter, Rules of Procedure, and Strategic Plan have successfully completed the opinion
solicitation phase. The IMC is currently preparing for the First Council Meeting, which is
scheduled to be held in Shenzhen. Full details of the presentation are provided in Annex 3.1.

Figure 3: Mr. Peng Peng Delivering the Overview of the IMC



2.2.2. Promoting a New Type of International Relations in Forest Sector

This lecture was delivered by Dr. Xia Jun, Department of International Cooperation, NFGA,
with the key highlights as follows. Full details of the presentation are provided in Annex 3.2.

Dr. Xia Jun outlined the evolution of China's central forest department since 1949, noting its
current mandate under the Ministry of Natural Resources following the 2018 government
restructuring. Dr. Xia further detailed the scope of China's natural resources, highlighting that the
nation possesses 247 million hectares of forest area with a 25.09% forest cover, alongside 263
million hectares of grassland and 56.35 million hectares of wetlands. He also emphasized the
country's legislative framework, prioritizing the coordinated development between high-level
conservation and high-quality development for the 2026-2030 period.

Figure 4: Forest Cover in Mainland China (excluding Hong Kong, Macau and Taiwan)

Dr. Xia further elaborated on the three phases of China’s international cooperation in the forest
sector, reflecting a shift toward promoting a new type of international relations. He highlighted
China’s transition from receiving multilateral assistance, such as the first European Commission
project in 1981 and early World Bank funding, to becoming a provider of technical assistance and
equipment to developing countries. Dr. Xia also detailed specific collaborative programs,
including a long-standing Joint Working Group on Forestry with Finland, capacity-building
courses for over 100 developing countries, and the establishment of international organizations
headquartered in China, such as the International Network for Bamboo and Rattan (INBAR), the
Asia-Pacific Network for Sustainable Forest Management and Rehabilitation (APFNet), and the
International Mangrove Center (IMC).

Dr. Xia emphasized that China’s commitment to global forest issues is demonstrated through its
participation in international agreements and initiatives aimed at sustainable forest management
and climate change mitigation, with the broader goal of promoting harmony between humans and
nature. By implementing national programs for the protection of endangered species and
promoting biodiversity, China underscores its global responsibility for forest conservation. The
country also recognizes the importance of balancing economic development with ecological
preservation, striving to achieve high-level conservation alongside high-quality development in its
forest and grassland sectors as part of its long-term goals for sustainable environmental
governance.



2.2.3. China’s Wetland Conservation and Ramsar Implementation

This lecture was delivered by Ms. HU Xinxin, Department of Wetland Management, National
Forestry and Grassland Administration (NFGA), China, with the key highlights as follows.
Full details of the presentation are provided in Annex 3.3.

Ms. Hu Xinxin highlighted that the Convention on Wetlands, also known as Ramsar, was adopted
in 1971 in Iran, focusing on the conservation and wise and sustainable use of wetlands. It aims to
foster international cooperation among Contracting Parties, particularly concerning transboundary
wetlands. As of now, there are 172 Contracting Parties to the Convention, with 2,546 designated
wetlands covering a total area of approximately 257 million hectares. Over the years, the
objectives of the Convention have evolved from primarily protecting waterfowl habitats to a
broader focus on wetland ecosystem conservation.

She underscored that significant strides have been made in wetland conservation and management
in China through policy and regulatory frameworks that align with Ramsar objectives. The
document emphasizes the importance of international cooperation and strategic partnerships to
enhance wetland conservation efforts. Events such as the 14th Conference of the Contracting
Parties (COP14) celebrated China's 30th anniversary of accession to the Convention, highlighting
the nation's commitment to sustainable wetland management.

Ms. Hu Xinxin emphasized that China's Ramsar implementation involves a strategic approach that
integrates conservation practices with local and regional development, ensuring that wetland
ecosystems are preserved while also meeting the needs of the communities that depend on them.
This includes a robust governance structure comprising various committees and panels aimed at
overseeing the implementation of wetland conservation strategies and ensuring effective
communication and education regarding wetland importance.

2.2.4. The Global Wetland Outlook 2025 — Technical Notes: Valuing, Conserving, Restoring
and Financing

This lecture was delivered by Prof. ZHOU Haichao, Shenzhen University, China, with the key
highlights as follows. Full details of the presentation are provided in Annex 3.4.

The lecture detailed the comprehensive calculations used to assess global wetland extent,
historical loss, and degradation trends. Based on satellite data and existing spatial databases, the
total estimated global wetland area is approximately 1.42 billion hectares, encompassing diverse
ecosystems such as seagrasses, coral reefs, mangroves, and peatlands. However, the analysis
reveals a concerning trend, with an estimated total loss of 411.5 million hectares since 1970,
calculated using the Ecological Character State Index (ECSI) to quantify degradation rates across
different wetland categories.

Prof. Zhou also explained the complex process of valuing wetland ecosystem services and
estimating the financial scale required for conservation and restoration. The valuation
methodology integrates data from the Ecosystem Services Valuation Database (ESVD) and
Human Development Index (HDI) levels, utilizing the SPIQ-FS model to predict total global
wetland value and the net present value of historical losses. Furthermore, the lecture highlighted
the financial commitments needed to meet the Kunming-Montreal Global Biodiversity Framework
(KM-GBF) targets. Meeting these targets requires restoring 30% of the lost area (123.45 million
hectares) and conserving 30% of the remaining area (427.68 million hectares), though the exact
costs vary significantly by wetland type.



Despite these vital calculations, Prof. Zhou acknowledged significant challenges and limitations in
the current data. These include incomplete extent maps, a lack of comprehensive cost data for
conservation, and regional biases, particularly a shortage of studies from low-income regions. The
methodology also faces limitations in benefit transfer and the exclusion of opportunity costs.
Concluding the lecture, Prof. Zhou emphasized that wetlands are critically undervalued and under
protected. He issued a strong call to action for enhanced mapping, more localized valuation
studies, and the integration of opportunity costs in planning, stressing that wetland conservation is
an issue of global relevance.

2.2.5. Mangrove Ecological Character Maintenance

This lecture was delivered by LYU Cai, Beijing Forestry University, with the key highlights as
follows. Full details of the presentation are provided in Annex 3.5.

Wetlands, Mangroves, and Their Importance: The lecture introduced wetlands based on the
Ramsar Convention definition, describing them as areas of marsh, peatland, or water, whether
natural or artificial, permanent or temporary, with fresh, brackish, or salt water, including adjacent
coastal and riverine systems. Wetlands were categorized into marine/coastal, inland, and artificial
types, with further classification depending on hydrological and ecological characteristics. Within
these systems, mangroves were highlighted as a unique type of coastal wetland with specialized
adaptations to saline and tidal environments. Mangroves play a critical role in supporting
ecosystem services and human well-being. They are among the most productive ecosystems,
providing food, fiber, and livelihood support for coastal communities. Mangroves also store
significant amounts of blue carbon, averaging about 394 tons per hectare, making them highly
important for climate change mitigation. In addition, they reduce coastal flooding, stabilize
shorelines, and protect infrastructure and human lives. Despite these benefits, wetlands have been
declining globally, with up to 87% lost since 1700 and around 35% lost between 1970 and 2015.
The main drivers of this loss include land conversion for aquaculture and agriculture, urban
development, pollution, invasive species, overexploitation of resources, and climate change. These
pressures continue to threaten the sustainability of mangrove ecosystems and their services.

Concept of Ecological Character (CE): The lecture emphasized the concept of ecological
character is the fundamental concept that defines why a wetland is “the wetland.” It is the
combination of the ecosystem’s components, process, and services at a given point in time.
Critical Ecological Characters are those components or processes that are key to the site's identity.
If they change beyond their natural range, they can cause significant negative consequences to the
entire ecosystem. The CE concept is broken down into three interconnected pillars:

e Ecological Components (C): The biological (species, genetics, ecosystems), physical and
chemical elements of the wetland (e.g., water, soil, mangrove trees, benthic organisms,
fish).

e [Ecological Processes (P): The dynamic functions that sustain the components, such as
hydrological cycles, nutrient cycling primary production and species, migration and
reproduction.

e Ecosystem Services (S): The benefits people receive from the wetland. These are
categorized as Provisioning, Regulating, Cultural and Supporting.

Ecological Character Description (ECD): The lecture addressed ECD is used as a key tool for
documenting and managing wetlands. It provides a baseline description of a wetland’s ecological
condition at a specific point in time, including its critical components, processes, and services. The
ECD also defines the limits of acceptable change (LAC), which help determine whether observed
changes fall within natural variability or indicate degradation. By establishing this baseline, the
ECD supports effective monitoring, informs management planning, and guides decision-making.
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It also helps identify critical elements that must be maintained to preserve the ecological integrity
of the wetland.

Process of Ecological Character Maintenance: The lecture provided a structured and practical
framework for maintaining the ecological character of mangrove/wetland ecosystems,
emphasizing the integration of assessment, monitoring, and adaptive management. The process
begins with establishing a multi-stakeholder committee and defining monitoring objectives. It then
involves determining monitoring requirements and developing indicators for ecological character,
threats, and management effectiveness. Based on these indicators, monitoring actions are prepared
and implemented, followed by data collection, organization, and analysis. The results are used to
inform management decisions, and the monitoring plan is regularly reviewed and updated. This
cyclical process ensures that changes in ecological character are continuously assessed and
addressed in a timely manner.

Figure 5: Monitoring Framework for Maintaining Mangrove/Wetland Ecological Character
2.2.6. Mangrove Habitat Dynamics, Connectivity, and Complexity

This lecture was delivered by Dr. A. Aldrie Amir, Associate Professor, Institute for Environment
and Development, University of Kebangsaan Malaysia, with the key highlights as follows. Full
details of the presentation are provided in Annex 3.6.

The lecture began by contextualizing mangroves within the broader framework of global wetland
habitats. Wetlands, including coastal systems like mangroves, salt marshes, and seagrass beds,
were highlighted as critical ecosystems. Mangroves provide essential ecosystem services,
including high net primary production, erosion prevention, and long-term carbon sequestration.
Protecting and restoring these ecosystems through carbon offset projects can significantly reduce
greenhouse gas emissions while offering multiple co-benefits, such as supporting rich biodiversity.

Habitat Dynamics and Ecosystem Processes: The lecture emphasized that mangrove ecosystems

are highly dynamic and strongly influenced by tidal hydrology, which regulates sediment transport,

propagule dispersal, and nutrient exchange. Mangrove root systems play a crucial role in trapping
9



sediments and facilitating soil accretion, enabling adaptation to sea-level rise. It also highlighted
natural forest dynamics, particularly canopy gap processes, where the balance between gap
formation and recovery maintains ecosystem resilience; if disturbance exceeds recovery,
ecosystem collapse may occur.

Ecological Connectivity: Mangroves were presented as intermediary ecosystems that link
terrestrial and marine environments, connecting rivers, estuaries, mudflats, seagrass beds, and
coral reefs. This connectivity supports essential ecosystem services, including functioning as
nursery habitats for marine species and filtering land-based pollutants, thereby sustaining broader
coastal productivity and biodiversity.

Structural and Functional Complexity: The lecture highlighted that the ecological value of
mangroves is driven by their structural and functional complexity. The dense network of prop
roots and pneumatophores creates a three-dimensional habitat that supports high biodiversity and
enhances coastal protection by dissipating wave energy. Below ground, anoxic conditions slow
decomposition and result in high carbon accumulation, reinforcing the role of mangroves as major
global carbon sinks.

Threats and Disturbances: Both anthropogenic and natural disturbances were identified as key
pressures on mangrove ecosystems, including coastal reclamation, aquaculture expansion,
pollution, excessive sedimentation, storms, and drought. These disturbances can disrupt ecological
processes, reduce resilience, and threaten long-term ecosystem stability.

Restoration and Way Forward: The lecture concluded by emphasizing that effective mangrove
restoration must go beyond simple tree planting. Ecological Mangrove Restoration (EMR)
prioritizes restoring natural hydrology to enable natural regeneration, while Community-Based
Ecological Mangrove Restoration (CBEMR) ensures local participation, integrates traditional
knowledge, and aligns ecological goals with socio-economic benefits. Supporting mechanisms
such as carbon financing, policy enforcement, research, and public—private partnerships are
essential. The lecture further advocated for an integrated approach that strengthens collaboration
among scientists, managers, and communities, enhances technical capacity, and translates
scientific knowledge into practical conservation and restoration actions.

2.2.7. Migratory Bird Flyways in Mangrove Wetlands

This lecture was delivered by Prof. Zhou Haichao, Shenzhen University, China, with the key
highlights as follows. Full details of the presentation are provided in Annex 3.7.

The lecture provided an in-depth overview of the current status of migratory birds, emphasizing
their ecological importance and distribution, particularly in China. Migratory birds are defined as
species that regularly move between breeding and wintering grounds, relying on specific habitats
along their migration routes. China supports a significant proportion of global bird diversity, with
migratory birds forming an important component, including both waterbirds and terrestrial species.
Importantly, four of the world’s nine major migratory flyways pass through China, highlighting
the country’s global significance in migratory bird conservation. Shenzhen Bay, located along the
East Asian—Australasian Flyway and the West Pacific Flyway, serves as a critical wintering and
stopover site. The lecture stressed that mangrove wetlands play a key role in maintaining
biodiversity by providing feeding habitats, breeding grounds, and resting areas essential for
migratory birds’ survival.
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PACIFIC BIRDS  Bird Migration Flyways of the World -

Figure 6: Major Global Flyways for Migratory Birds

Migratory Bird Monitoring and Population Trends: The lecture presented both methodological
approaches and empirical data, including the global census of the Black-faced Spoonbill (Platalea
minor). Standard survey techniques such as bird banding (ringing), satellite tracking, and field
observation are used to collect data on migration routes, population size, and habitat use. The
global synchronized census of Black-faced Spoonbills provides a clear example of how such
monitoring supports conservation. According to the 2025 census, the global population reached
7,081 individuals, showing a significant recovery trend compared to historical records from 1989
to 2025 (see Figure 7). The graphical data presented in the lecture illustrated a steady population
increase over time, reflecting the success of long-term conservation efforts. In addition, 328
individuals were recorded in the Shenzhen Bay (Shenzhen—Hong Kong) area, confirming its
importance as a key wintering site. The distribution map further demonstrated that approximately
90% of the overwintering population is concentrated in China (including Taiwan), indicating a
high geographic dependence on this region. These survey results highlight the importance of
consistent monitoring programs in detecting population trends, evaluating conservation
effectiveness, and identifying critical habitats for protection.

Figure 7: Global Census of the Black-faced Spoonbill 1989-2025
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Avian Influenza and Disease Transmission: The lecture placed strong emphasis on avian
influenza (Al) as a critical issue linked to migratory birds. Wild birds were described as natural
reservoirs of avian influenza viruses and can act as “silent spreaders,” often carrying the virus
without obvious symptoms. Migratory birds function as cross-regional vectors, enabling the
transmission of pathogens across large geographic areas and even between continents. The lecture
introduced the “migratory birds—poultry—markets” transmission chain, in which wild birds
introduce viruses, poultry populations amplify them, and trade systems facilitate rapid global
spread. A case study from Shenzhen Bay showed that during the 20242025 wintering season, one
out of 368 fecal samples collected from Black-faced Spoonbills tested positive for highly
pathogenic avian influenza (H5SN1). Genetic tracing revealed that the virus strain originated from
North America and involved multiple host species, demonstrating transcontinental transmission
pathways. This finding highlights that migratory birds can act as carriers and “sentinel species,”
signaling potential ecological and public health risks.
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Figure 8: Chain of Avian Influenza Virus Spread

Habitat Importance and Conservation Strategies: The lecture outlined key strategies for the
restoration and conservation of migratory bird habitats in mangrove wetlands. It emphasized the
need for systematic conservation approaches that prioritize the protection and restoration of
wetland ecosystems, particularly breeding, stopover, and wintering habitats. Stopover sites were
identified as especially critical, as they allow migratory birds to replenish energy, recover immune
function, and sustain long-distance migration. Recommended strategies include securing food
resources, restoring degraded habitats, designating protected stopover areas, and reducing habitat
degradation and pathogen spread. The establishment of ecological corridors was also highlighted
as a means to connect fragmented habitats, enhance gene flow, reduce overcrowding, and lower
disease transmission risks.

Monitoring Systems, Collaboration, and Way Forward: The lecture emphasized strengthening
monitoring systems through bird banding stations and collaborative research programs, alongside
improving public awareness through education and outreach activities. Cross-departmental
collaboration and data-sharing mechanisms were identified as critical gaps in current management
systems, requiring coordinated efforts among conservation, research, and public health institutions.
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The lecture concluded by stressing that migratory bird conservation requires international
cooperation, as ecological processes and disease risks transcend national boundaries.

2.2.8. Bird Watchers: Valuable Partners to Mangrove Managers

This lecture was delivered by Dr. WANG Habin, China Wildlife Conservation Association,
with the key highlights as follows. Full details of the presentation are provided in Annex 3.8.

Bird Watchers as Key Stakeholders in Mangrove Management: This lecture highlighted the
significant role that bird watchers (birders) can play in supporting mangrove conservation and
management. Birders were described as a large, well-equipped, and highly dedicated community
with strong species identification skills and extensive field experience. In China alone, there are
approximately one million bird watchers who are well connected through social networks and
mobile applications, enabling rapid data sharing and collaboration. Their motivation, financial
independence, and willingness to travel long distances make them valuable contributors to
biodiversity monitoring efforts.

Mangrove Ecosystems as Ideal Sites for Bird Watching and Data Collection: The lecture
emphasized that mangrove ecosystems are particularly attractive to bird watchers due to their
diverse microhabitats, including mudflats, shallow waters, and aquaculture ponds, which support
high bird diversity and abundance. These environments provide ideal conditions for bird
observation, making mangroves important sites for both recreation and ecological data collection.
Birders generate large volumes of observational data, including species presence, abundance, age
structure, breeding status, and spatial distribution, which can be transformed into meaningful
ecological indicators such as population trends, habitat quality, and biodiversity status.

From Bird Observation Data to Scientific Information: A key focus of the lecture was how
birders’ data can be systematically analyzed and applied to conservation management. Through
basic statistical approaches and hypothesis testing, bird observation data can inform decision-
making, such as identifying critical habitats, assessing tourism impacts, and monitoring population
changes over time. The lecture provided practical examples demonstrating how comparative data
between sites or conditions can guide conservation actions and improve management effectiveness.

Bird Watchers in Conservation, Outreach and Enforcement: The lecture further addressed
that bird watchers also play an important role in public outreach and conservation awareness. They
contribute high-quality photos and media for promotion, participate in citizen science campaigns,
and help disseminate information to the broader public. Furthermore, birders can support law
enforcement by reporting illegal activities such as poaching. Effective collaboration between
mangrove managers and birders requires clear communication, training, logistical support, and
recognition of contributions. Overall, the lecture concluded that integrating bird watchers into
conservation programs can significantly enhance data collection, public engagement, and
management outcomes.

Collaboration Framework between Birders and Mangrove Managers: The lecture concluded
by emphasizing the importance of structured collaboration between mangrove managers and bird
watchers. As outlined in the “division of labor” framework, managers are responsible for
designing projects, defining methodologies, and analyzing data, while birders contribute through
field observations and data collection. Successful collaboration requires clear communication,
training, logistical support, and recognition of contributions. Integrating bird watchers into
conservation programs can significantly enhance monitoring systems, improve public engagement,
and strengthen overall management effectiveness.
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2.2.9. Mangrove: Pollution, Wastewater Treatment, and Bioremediation

This lecture was delivered by Prof. Nora F.Y. Tam, City University of Hong Kong, China, with
the key highlights as follows. Full details of the presentation are provided in Annex 3.9.

The lecture provided an in-depth overview of pollution pressures on mangrove ecosystems,
emphasizing both the ecological importance of mangroves and their role in wastewater treatment
and bioremediation. Mangroves were described as highly valuable ecosystems that provide diverse
habitats for fish, crabs, shrimps, mollusks, and migratory birds. They function as natural “green
kidneys,” filtering pollutants and maintaining biodiversity in stressed coastal environments.

In terms of municipal wastewater, the lecture highlighted that sewage discharge, while often
considered harmful, can provide nutrients such as nitrogen and phosphorus that enhance mangrove
productivity. Constructed mangrove wetlands, such as those in Futian, Shenzhen, demonstrated
strong treatment performance over a 10-year period, reducing COD, BOD, TN, NHs-N, and TP
by 50-77% depending on species. More than 70% of samples met discharge standards for COD
and BOD, showing that mangroves can serve as effective nature-based solutions for wastewater
treatment. The Figure 9 shows plant height over a 27-month period under different wastewater
irrigation treatments, applied in two phases: the first irrigation period included Control (no
wastewater), NW (normal wastewater), SNW (five-fold diluted wastewater), and 25NW
(twenty-five-fold diluted wastewater); the recovery period had no wastewater irrigation, during
which growth slowed across all treatments; and the second irrigation period included Control, NW,
25NW, and 75NW (seventy-five-fold diluted wastewater). The results showed that plants
receiving municipal wastewater grew taller than the control, with the strongest growth observed
under the 25NW treatment, which consistently outperformed all other treatments across both
irrigation periods. During the recovery phase, growth slowed but the relative advantage of 25SNW
remained. When irrigation resumed, plants exposed to 25NW accelerated sharply in height,
reaching close to 100 cm by the end of the experiment.
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Figure 9: Height Growth of Mangrove (Kandelia obovate) under Different Municipal Wastewater
Irrigation Treatments
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Industrial wastewater was identified as a more serious challenge, introducing heavy metals and
persistent organic pollutants (POPs) into mangrove soils and sediments. The lecture presented
evidence that over 90% of heavy metals are retained in sediments, with only limited uptake by
plants (<6%). Species-specific tolerance was observed, with Bruguiera gymnorrhiza and Kandelia
obovata showing higher resilience compared to more sensitive species. Root-level exclusion and
the formation of iron plaque on root surfaces were emphasized as key mechanisms that
immobilize metals and reduce translocation to aerial tissues. Figure 10 shows graphical evidence
of how mangroves immobilize heavy metals through the formation of iron (Fe) plaque on their
root surfaces. The scatter plots demonstrated a strong positive correlation between Fe plaque
concentration and the immobilization of zinc (Zn) and manganese (Mn) in Bruguiera gymnorrhiza.
As Fe plaque levels increased, the amount of Zn and Mn bound within the plaque also rose
significantly, with regression coefficients showing high explanatory power (R>=0.797** for Zn
and R?=0.862*** for Mn). Data points from different treatments—freshwater (FW), five-fold
diluted municipal wastewater (SMW), and ten- fold diluted municipal wastewater (10MW)—all
followed this trend, confirming that Fe plaque consistently acts as a barrier regardless of
wastewater concentration. This visual evidence reinforces the lecture’s conclusion that iron plaque
formation is a critical mechanism for mangrove resilience under industrial wastewater stress. By
binding metals such as Zn and Mn (and similarly Cr, Ni, Pb, Cu, and Cd), Fe plaque reduces their
mobility and prevents translocation into aerial tissues. This mechanism explains why mangrove
species like Bruguiera gymnorrhiza and Kandelia obovata exhibit higher tolerance to heavy metal
contamination: their roots effectively trap pollutants at the soil interface, safeguarding
photosynthetic tissues and maintaining growth.
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Figure 10: Relationship between Concentration of Fe plaque (mg/g dw) and Zn (left) and Mn
(right) on Root Surface of Bruguiera gymnorrhiza

Microbial bioremediation was presented as a complementary strategy. Mangrove rhizospheres
host diverse microbial communities capable of adsorbing and transforming heavy metals. Novel
strains isolated from Shenzhen Futian demonstrated high tolerance and adsorption capacity, and
immobilization in hydrogel matrices further enhanced removal efficiency. The lecture
recommended integrated approaches combining phytoremediation, microbial inoculation, and
nanotechnology to maximize pollutant removal while safeguarding ecosystem health.
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Mangroves as Natural Filters for PAHs, PBDEs, and Microplastics: Persistent organic
pollutants such as PAHs, PBDEs, plastics, and microplastics were also discussed. Sediment
surveys revealed widespread contamination, including hotspots in Mai Po and other Hong Kong
sites. Mangroves were shown to tolerate PAHs better than other wetland plants, with Bruguiera
gvmnorrhiza being the most resistant species. For PBDEs, Avicennia marina demonstrated higher
tolerance. Tidal cycling was highlighted as a critical factor in pollutant degradation, with
alternating aerobic and anaerobic conditions enabling complementary microbial pathways for
debromination and ring-cleavage. The lecture emphasized the adaptive traits that allow mangroves
to survive in polluted environments, including specialized root systems, high tannin and
polyphenol concentrations, and strong antioxidant enzyme activity. These traits enable mangroves
to immobilize contaminants, reduce oxidative stress, and maintain ecological function under
adverse conditions.

The lecture concluded by stressing that mangroves are indispensable for coastal resilience and
pollution control, but their tolerance capacity is finite. Effective management requires source
control of industrial discharges, restoration of degraded wetlands, and integration of biological and
technological remediation strategies to ensure long-term sustainability of mangrove ecosystems.

2.2.10. Mangroves, Blue Carbon, and Climate Change Mitigation

This lecture was delivered by Dr. Guanghui Lin, Tsinghua University & Hainan International
Blue Carbon Research Center, China, with the key highlights as follows. Full details of the
presentation are provided in Annex 3.10.

Climate Change and Its Consequences: The lecture emphasized that climate change is one of
the most critical challenges of the 21st century, primarily driven by human activities. The current
high-carbon development model has created systemic environmental risks, accelerating global
warming and intensifying climate feedback mechanisms that increase both the speed and
irreversibility of climate change. These processes have led to a range of serious consequences,
including rising sea levels, more frequent and intense heat waves, heavy rainfall events, and
prolonged droughts. The lecture further highlighted that these environmental changes pose
significant threats to human security and global stability, underscoring the urgency of
implementing effective mitigation strategies.

Blue Carbon as Nature-based Solution for Mitigating Climate Change: The lecture defined
Blue Carbon as the organic carbon captured and stored by oceanic and coastal ecosystems, with a
primary focus on mangroves, tidal salt marshes, seagrass meadows, and kelp forests. It was
highlighted that this concept gained significant prominence following reports issued by United
Nations agencies in 2009, which underscored the critical role these ecosystems play in the global
carbon cycle. The lecture emphasized that Blue Carbon represents a powerful Nature-based
Solution (NbS), leveraging natural processes to sequester atmospheric carbon dioxide (CO-) for
long-term storage in plant biomass and, most importantly, in oxygen-poor soils. To contextualize
this, the presentation included a key figure illustrating the global carbon cycle. Furthermore, the
lecture addressed the growing scientific interest in this field, citing bibliometric analyses that show
a marked increase in publications on Blue Carbon, confirming its rising importance in climate
science and policy.

Mangrove Wetlands as a Premier Blue Carbon Ecosystem: The lecture emphasized that
mangrove wetlands are among the most effective Blue Carbon ecosystems due to their exceptional
carbon sequestration capacity and the wide range of co-benefits they provide. A key highlight was
their role in coastal protection — notably, evidence from the 2004 Indian Ocean tsunami
demonstrated that mangrove forests effectively dissipated wave energy and reduced shoreline
damage, and help defend over US$ 11 billion worth of property globally each year.
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The lecture also addressed that average global carbon stocks (Mg C ha™) across major coastal and
tropical ecosystems. Mangrove forests show the highest total carbon storage, over 1,000 Mg C
ha™, with most carbon stored in soils, followed by below-ground roots and above-ground biomass.
This far exceeds the carbon stocks of subtropical tidal marshes, tropical seagrass beds, tropical
humid evergreen forests, and tropical peat swamp forests (see Figure 11).
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Figure 11: Average global carbon stock across ecosystems

Applying Mangrove Blue Carbon for Climate Mitigation: The lecture detailed how the
scientific understanding of mangrove Blue Carbon is applied through measurement and carbon
markets. It was stressed that long-term monitoring data, particularly from eddy covariance towers,
confirms that mangroves are exceptionally strong carbon sinks. A pivotal finding addressed was
that reforestation of degraded mangrove habitats (e.g., abandoned fish ponds) provides a greater
Blue Carbon benefit than afforestation on unvegetated tidal mudflats. The lecture explicitly
recommended focusing restoration efforts on degraded sites while leaving healthy mudflats intact.
The transition to practical application was demonstrated through examples of carbon trading
projects, such as China's first Verified Carbon Standard (VCS) project in Zhanjiang. A major
milestone highlighted was the official release of China's CCER (China Certified Emission
Reduction) Methodology for Mangrove Afforestation in October 2023, which provides a national
framework for generating carbon credits. A detailed example from the Indus Delta Blue Carbon
Project was used to illustrate the complex long-term accounting of net CO2 removals.

2.2.11. Conservation, Restoration and Carbon Potential of ARID Mangroves

This lecture was delivered by Mr. Kashif Khan Durrani, Divisional Forest Office/ Deputy
Provincial Director Upscaling of Green Pakistan Program, with the key highlights as follows.
Full details of the presentation are provided in Annex 3.11.

The lecture provided an overview of the critical aspects of preserving mangrove ecosystems,
particularly in arid regions. It emphasized the importance of regular research and cooperation
among national and international organizations to maintain the sustainability of these ecosystems.
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Continuous monitoring through various methods, such as satellite imagery and drone footage, is
highlighted as essential for tracking health, species diversity, and addressing issues like pollution,
encroachment, and climate change. Community involvement is also crucial, with local populations
encouraged to participate in conservation efforts and awareness programs.

Conservation Strategies and Ecosystem Management: The lecture emphasized key
conservation measures, including legal protection through designated protected areas, enforcement
of environmental laws, and the establishment of buffer zones to reduce impacts from development
and pollution. Continuous monitoring using satellite imagery, drones, and field surveys was
highlighted as essential for assessing ecosystem health and addressing threats such as pollution,
encroachment, and climate change. Community involvement and the promotion of alternative
livelihoods were identified as critical for reducing pressure on mangrove resources.

Restoration Processes and Community Engagement: Mangrove restoration was presented as a
structured process involving seed collection, nursery development, and field planting, supported
by local labor and community participation. Post-planting protection and monitoring are crucial to
ensure successful regeneration, while community engagement and incentives enhance long-term
sustainability of restoration efforts.

Carbon Potential and Climate Change Mitigation: The lecture highlighted the significant
carbon storage capacity of mangroves and their role in climate change mitigation. It outlined the
process of developing carbon projects, including baseline assessment, validation, and carbon
credit issuance, enabling mangrove conservation to generate economic benefits through carbon
markets.

Carbon Financing and Way Forward: The Delta Blue Carbon initiative was presented as a
major example, demonstrating large-scale carbon sequestration and financial returns while
supporting local communities. The lecture concluded by emphasizing the need for an integrated
approach combining conservation, restoration, community participation, and carbon financing to
ensure the long-term sustainability of arid mangrove ecosystems.

2.2.12. Shenzhen Mangrove Conservation Carbon Sink Project — Development
and Trading Practice

This lecture was delivered by Xie Xinli from Development Research Center for Natural Resource
and Real Estate Assessment, Shenzhen, with the key highlights as follows. Full details of the
presentation are provided in Annex 3.12.

This lecture highlighted how policy frameworks, market mechanisms, and innovative financial
tools are integrated to realize the value of ecosystem services, particularly blue carbon, within
China’s broader carbon neutrality strategy.

Policy Framework and Ecosystem Value Realization: The lecture emphasized the strong
national and ministerial policy support for ecological conservation and carbon market
development. China’s policy direction promotes the realization of ecosystem product value,
integration of carbon sink trading into national markets, and the development of ecological
compensation mechanisms. Shenzhen was selected as a pilot city to operationalize these policies,
focusing on creating institutional and technical systems for ecosystem valuation and carbon
trading.

Carbon Sink Trading Mechanism and Pilot Implementation: A key focus was the
establishment of a full-chain carbon sink trading system using the Futian Mangrove National
Nature Reserve as a pilot site. The system includes carbon sink ownership registration,
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methodology development, carbon verification, valuation, auction design, and trading registration.
The project integrates biodiversity conservation, climate change mitigation, and community
benefits, positioning mangrove carbon sinks as high-quality ecological products.

Carbon Accounting, Valuation, and Market Pricing: The lecture presented a scientific
approach to carbon accounting and valuation. In the pilot area, mangrove conservation generated
approximately 38,745 tons of carbon sequestration over a 10-year period. A market-based
valuation methodology was developed, incorporating cost-benefit analysis and comparative
market approaches, leading to a reserve auction price of RMB 183 per ton. The final transaction
price reached RMB 485 per ton, demonstrating strong market demand and the premium value of
blue carbon projects.

Innovative Trading Practices and Financial Instruments: The lecture highlighted several
innovative mechanisms, including open auction trading, issuance of carbon sink certificates, and
registration within natural resource systems. It also introduced financial innovations such as
carbon sink index insurance and carbon pledge financing (“carbon-for-loans”), which expand
funding channels and reduce investment risks. These mechanisms demonstrate how ecological
assets can be integrated into financial markets.

Application Scenarios and Institutional Innovation: Beyond trading, the lecture explored
practical applications of carbon sinks, including carbon neutrality for major events, judicial carbon
sinks as compensation for environmental damage, and integration into ecological restoration
frameworks. These approaches expand the use of carbon sinks beyond voluntary markets into
governance, legal, and public policy domains.

Scaling Blue Carbon through Market-Based Mechanisms: The lecture concluded that
Shenzhen’s pilot demonstrates a scalable model for integrating ecosystem conservation with
market-based mechanisms. By combining policy support, scientific methodologies, and financial
innovation, mangrove carbon sink projects can generate ecological, economic, and social benefits,
contributing to climate goals and sustainable development.

2.2.13. Introduction to China and Its Culture

In addition to the technical thematic lectures, participants gained insights into Chinese history and
culture through the lecture on “Introduction to China and its Culture” was delivered by Ms. Wu
Xuerui, Vice President of NAFGA, China. The lecture offered key insights into China’s cultural
context, with the key highlights as follows. Full details of the presentation are provided in Annex 3.12.

Geography : The lecture showcased China's vast geographical scale, describing it as the third-
largest country in the world by land area (9.6 million km?). It highlighted the unique topographical
feature of the land descending in “three stairs” from west to east. The first stair consists of
plateaus and mountains with altitudes over 4000 meters. The second stair comprises plateaus and
basins with altitudes from 1000 — 4000 meters. The third stair consists of plains and low hills with
altitudes below 1000 meters. Additionally, the lecture noted that China is rich in water resources,
possessing more than 1,500 significant rivers. Among them, the Yangtze (6,300 km) and Yellow
Rivers (5,464 km) are celebrated as the “mother rivers” of Chinese civilization. The country's
diverse and spectacular landscapes are underscored by its 19 UNESCO World Natural Heritage
sites, covering a total area of over 80,000 km?, which showcase its commitment to environmental
conservation and protection.

History : The lecture presented China as one of the world's oldest continuous civilizations, with
a recorded history of over 5,800 years that originated in the Yellow and Yangtze River basins.
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Chinese history was divided into three major periods: Ancient times (ending in 1840 with the First
Opium War), the Modern period (1840-1949), characterized as a semi-colonial and semi-feudal
society, and the Contemporary era (from the founding of the People's Republic of China in 1949
to the present), defined as a period of socialist revolution and construction. This long,
uninterrupted historical narrative framed China's enduring cultural identity and developmental
journey.

Political System : The lecture emphasized China’s political system as operating under the
leadership of the Communist Party of China (CPC). The presentation outlined three fundamental
components: The People's Congress system as the fundamental political system, the system of
Multi-party Cooperation and Political Consultation where eight democratic parties participate
under CPC leadership, and the system of Regional Ethnic Autonomy to address the needs of
minority populations. The administrative structure was detailed as a three-tier system consisting of
provinces, counties, and townships. This structure was presented the stable framework that guides
all national policies, including environmental initiatives.

Economy : The lecture credited China's massive economic growth to the “reform and opening-
up” policy initiated in 1978 under Deng Xiaoping. This transformation was highlighted by the
dramatic rise in GDP, with China having become the world's second-largest economy (reaching
134.9 trillion RMB in 2024). The policy's success was visually symbolized by the before-and-after
development of cities like Shenzhen, demonstrating the shift that provides the financial and
infrastructural capacity for large-scale national projects.

Diplomacy : China's foreign policy was described as being rooted in the purposes of
maintaining world peace and promoting common development, with the Five Principles of
Peaceful Coexistence as its core tenet (1. Mutual respect for each other’s sovereignty and
territorial integrity, 2. mutual non-aggression, 3. mutual non-interference in each other’s internal
affairs, 4. equality and mutual benefit, and 5. peaceful coexistence.) The lecture introduced the
concept of “Major Country Diplomacy with Chinese Characteristics,” which embodied the
traditional ideal of “the world is for all” and was operationalized through the vision of building a
“Community with a Shared Future for Mankind.” A key instrument of this diplomacy was the
Belt and Road Initiative (BRI), launched in 2013 to enhance global connectivity. The lecture
concluded with specific examples of China's international cooperation, including high-level
meetings with countries like Cambodia, Iran, Madagascar, Sierra Leone, and Zimbabwe, which
showcased the diplomatic approach that fostered the bilateral and multilateral partnerships
essential for economic development, environmental protection, and sustainable living.

2.3. Sharing National Experiences in Wetlands and Mangrove Management

During this session, participating countries presented detailed national reports on the status of
mangroves and wetlands, outlining their ecological characteristics, governance frameworks,
conservation practices, and priority actions. The reports demonstrated significant variation
between coastal countries with extensive mangrove ecosystems and landlocked countries focusing
on inland wetlands.

Countries with substantial mangrove resources, including China, Cuba, Gabon, Guinea, Liberia,
Madagascar, Mozambique, Samoa, Sierra Leone, and the Union of the Comoros, highlighted
ongoing efforts in mangrove conservation and restoration through national strategies, legal
frameworks, and large-scale projects. These included the implementation of national action plans,
establishment of protected areas and nurseries, application of advanced monitoring technologies
such as remote sensing and drones, and promotion of community-based restoration linked to
sustainable livelihoods. Innovative approaches such as blue carbon initiatives, ecosystem-based
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adaptation, and integration of mangrove conservation into national development agendas were
also emphasized.

Despite these efforts, many countries reported persistent challenges, including deforestation driven
by wood extraction and agriculture, urban expansion, pollution, hydrological changes, and
increasing climate-related risks such as cyclones, erosion, and sea-level rise. Institutional
constraints such as limited financial resources, weak enforcement, data gaps, and land tenure
conflicts were also commonly highlighted. In response, countries proposed forward-looking
actions, including strengthening governance and policy enforcement, expanding protected areas,
enhancing monitoring systems, improving community engagement, and fostering international
cooperation.

In contrast, landlocked countries such as Burkina Faso, Lao PDR, Lesotho, and Zimbabwe
focused on inland wetland ecosystems that play critical roles in water security, biodiversity
conservation, and local livelihoods. Their reports emphasized governance improvements through
national policies and institutional arrangements, ecosystem restoration, invasive species control,
and community-based management. Key challenges included encroachment, overexploitation,
land-use pressures, invasive species, and limited coordination. Proposed way forward actions
centered on capacity building, awareness raising, strengthening regulatory enforcement, and
promoting sustainable livelihood alternatives.

Overall, the reports underscore both the progress made and the ongoing challenges in wetland and
mangrove conservation globally, highlighting the need for integrated, multi-stakeholder, and
adaptive management approaches. A detailed summary of these country reports is provided in the
Table 1.

Table 1: Summary of country experiences in wetlands/mangrove conservation and management

Country Status of Conservation / Challenges Way Forward
Mangroves/ Management Practices
Wetlands
Burkina Faso f Landlocked e Establishment of 5 national e Limited financial @ Not specified
Annex 4.1 country, focusing | water agencies and a resources,
on inland wetland | dedicated water police e Incomplete
conservation; o Large-scale reforestation wetlands
e Ratified Ramsar | (970 ha at Samendéni inventory
Convention on Ramsar site)
October 27, 1990 [ Ecosystem-based adaptation
e 25 Ramsar sites (EBA) projects valued at
covering 1.94 over $7M
million ha e Regular mechanical control
of invasive species like water
hyacinth
China e Mangroves e Mangrove Conservation and @ Not specified e Achieve
Annex 4.2 distribute across 5 | Restoration Action Plan restoration
provinces (2020-2025) with the targets targets
(excluding Hong | of replanting 9,050 ha and e Expand wetland
Kong, Macao, restoring 9,750 ha and marine
Taiwan) e 8,800 ha planted nationwide nature parks
e Total mangrove o Enforcement of 2 national
area: 30,300 ha laws and 5 provincial
e 20,500 ha within | regulations
protected areas o Implementation of “sky—
(including 7 space—ground” monitoring
Ramsar sites) system, using remote
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37 native
mangrove species
1dentified

sensing, drone patrols to
track mangrove distribution
and invasive species
monitoring

Comoros e Comoros consists ¢ Implementation of ReSea e Diffuse pollution e Deepen studies
Annex 4.3 of 4 islands, Project (IUCN) to restore from agriculture on mangrove
covering area of mangroves, using local and inadequate vulnerability to
2,236 km? knowledge wastewater/rainw | climate change
e 3 Ramsar sites, e Engagement of youth as ater management  Identify and
covering 16,030 “guardians of nature” and e Accumulation of | map specific
ha integration into blue non-biodegradable | sites for
e 120 ha of economy household waste | restoration
mangroves, with » Community-based mangrove | (plastics, tires) e Improve
about 75 % of restoration initiatives and sand national waste
located on the o Anthropogenic management
south coast of pressures system
Moheli Island, including urban e Strengthen
especially in the planning and community
region of Damou plant pests participation.
and Mapiachingo e Vulnerability to
e 9 Mangrove climate change
species recorded impacts
Cuba e Total mangrove |o Mangrove conservation and | Urbanization, e Continue “My
Annex 4.4 area of 450,000 management under the tourism, Coast” project
ha, representing Environmental Protection agriculture implementation
5% of national Law (1997) and Forestry Law | pressures e Scale up coastal
forest cover (1998) e Hydrological habitat
e Largest mangrove o Implementation of the My disruption restoration
complex of over Coast Project (2021-2029)
3,000 km? located | for large-scale mangrove and
on the northern wetland restoration along
coast 1,300 km of coastline
e 4 mangrove e Mangrove restoration
species: techniques: hydrological
Rhizophora, restoration, diverse planting
Avicennia, methods (cuttings,
Laguncularia, enclosures, niches, island
Conocarpus method), and natural
regeneration with
post-restoration monitoring
Gabon e Total mangrove o Mangrove conservation and  Aquaculture o Strengthen
Annex 4.5 area of 174,700 - | management under National e Pollution nurseries and
400,000 ha, environmental, forest, and e Urban monitoring
contributing protected area laws development e Enhance
1.18% to global o Implementation of the e Erosion education and
mangrove extent | Angondjé-Ntom Mangrove |[¢ Climate change partnerships
e 6 mangrove Restoration Project, restoring  Loss of e Improve
species 17 ha and securing 1,000 ha | biodiversity mangrove
e Among the tallest | under 20 years protection knowledge inventory and
mangroves in the o Establishment of nurseries, restoration
world reforestation activities, and standards
monitoring programs
Guinea e 182,472 ha of e Enhancement of local e Wood e Develop
Annex 4.6 mangroves, livelihoods to reduce exploitation for national
representing pressure on mangrove energy and mangrove
approximately resources through construction restoration and
25% of West solar-tarpaulin salt e Rice farming and | conservation
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Africa’s
mangrove

e 5 mangrove
species

e Importance of
biodiversity
hotspot in West
Africa (11 reptile,
5 mammals, 38
bird, 11 fish
species)

e 4 seagrass beds

extraction, protective dike
construction for rice fields,
improved fish-smoking
stoves, and community
plantations of fast-growing
species

soil acidification
due to seawater
intrusion

o Salt extraction
impacts

e Fish smoking
using mangrove
wood

programs
e Establish
surveillance
posts and
inspection trails
in mangroves

e Establish
research and
seed quality
improvement
center

Lao PDR e Inland wetlands ¢ Wetland conservation and e Encroachment » Awareness
Annex 4.7 (Landlocked management under mandate ¢ Hunting and raising and
country) of of the Ministry of overharvesting capacity
1,082,600 ha, Agriculture and e Invasive species building,
representing 5% Environment, following the |o Habitat e Strengthen
of the national implementation of the degradation, regulation
territory national water, environment, » Hydrological enforcement,
e 2 designated forestry, land, and wetland modification e Improve
Ramsar sites: Xe | legislation and strategies e Climate change livelihoods to
Champhone e Establishment of Ramsar e Pollution reduce pressure
(12,400 ha) and National Committee (est. e Expand Ramsar
Beung Kiat 2011) and provincial Sites
Ngong (2,360 ha) | committees designation
e Development of river basin
management plans (2022)
and management plans
(2023) for Ramsar sites
e Wetland demarcation
e Promotion of community-
based management linked to
livelihood improvement
Lesotho e Inland wetlands ¢ Wetland conservation and e Degradation e Improved
Annex 4.8 (Landlocked management under Water e Overgrazing collaboration
country) of11,700 | Act (2008), Wetlands Policy {e Burning e Promote
km? (2007), National Wetlands o Poor land-use science-based
e 29 wetlands Strategy planning planning
protected areas & @ Promotion of community e Lack of e Awareness
18 protected engagement, rehabilitation, coordination campaigns
natural springs. monitoring. e Systematic
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2.4. Field Visits and On-site Teaching

A key highlight of the training workshop was the series of carefully structured field visits and on-
site teaching sessions, which provided participants with direct exposure to China’s integrated and
multi approaches to mangrove and wetland conservation. These visits spanned from advanced
urban governance and planning institutions in Shenzhen to nationally protected mangrove reserves

and large-scale ecological restoration sites across Fujian and Zhejiang provinces, illustrating a

comprehensive continuum of management approaches—from policy-driven spatial planning and
strict nature reserve protection to engineered restoration and multifunctional urban wetland
systems. Participants gained practical insights into innovative practices such as ecological redline
planning, “sponge city” development, digital monitoring systems, habitat-specific conservation,
and blue carbon-oriented restoration, alongside wildlife rescue and “One Health” monitoring

frameworks. Collectively, the visits demonstrated how China operationalizes the integration of

biodiversity conservation, climate resilience, and sustainable development across different
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ecological and administrative contexts, offering valuable lessons for scalable and adaptive
mangrove management globally.

Urban Planning and Natural Resource Bureau of Shenzhen Municipality

The participants visited to the Urban Planning and Natural Resources Bureau of Shenzhen
Municipality. The visit highlighted how Shenzhen integrates urban development with ecological
protection, demonstrating practical approaches to mangrove conservation and restoration, as well
as the protection of habitats for migratory birds. Participants observed the bureau’s planning
strategies, including spatial planning, ecological protection red lines, sustainable land use, and
“sponge city” and “park city” initiatives, showing how urban growth can coexist with healthy
coastal ecosystems. The use of digital governance tools, public participation, and transparent
planning at the Shenzhen Planning Building further illustrated how cities can balance development
with ecosystem and biodiversity conservation, offering lessons applicable to mangrove and
migratory bird habitat restoration in other regions.

Figure 12: Participants visited to the Urban Planning and Natural Resource Bureau of Shenzhen
Municipality.

The Interim Secretariat of International Mangrove Center

The participants paid a visit to the Interim Secretariat of the International Mangrove Center (IMC),
located in Hetao Technology Innovation Center, Futian District, Shenzhen. The visit provided an
opportunity for participants to familiarize themselves with the working environment and facilities
of the interim Secretariat. It also allowed for direct interaction with IMC staff, facilitating informal
exchanges, strengthening professional connections, and enhancing mutual understanding.

Figure 13: Participants visited to the Interim Secretariat of International Mangrove Center

Futian Mangrove Ramsar Site in Shenzhen
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The participants visited the Futian Mangrove Ramsar Site in Shenzhen, Guangdong, coordinated
by Dr. Xu Hualin, scientists from the site. The visit provided crucial information, revealing that
the Ramsar Site is an internationally protected wetland, distinct from the public-facing Futian
Mangrove Ecological Park. Its core consists of the strictly managed Futian National Nature
Reserve. The management of this core area falls under the direct authority of the Shenzhen
Municipal Government's Administration of the Futian National Nature Reserve, which enforces a
legal framework integrating Chinese national law with international commitments under the
Ramsar Convention. This stringent management system limits public access to minimize human
disturbance and focuses conservation efforts on preserving vulnerable species and critical habitats
for over 20,000 migratory birds. A key milestone was the 2023 expansion of the Ramsar boundary,
which formally incorporated the Ecological Park. This strategic move acknowledged the park's
essential ecological role and unified the management of both areas under a single international
conservation framework, despite their separate daily operations, thereby solidifying the entire area
as a model of integrated urban conservation.

Figure 14: Participants visited to the Futian Mangrove Ramsar Site in Shenzhen
OCT National Wetland Park in Shenzhen

The participants visited the OCT National Wetland Park in Shenzhen. The visit provided valuable
insights into a model of urban ecological restoration, demonstrating how a formerly degraded
coastal zone—once characterized by fish ponds, polluted waterways, and hardened seawalls—has
been successfully transformed into a functional and biodiverse wetland ecosystem covering
approximately 68.5 hectares. The park, designated as a National Urban Wetland Park in 2014,
operates under a public—private partnership model led by the OCT Group in collaboration with
municipal authorities, ensuring compliance with environmental regulations while promoting
ecosystem-based management. Its integrated design combines mangroves, freshwater marshes,
reed beds, and tidal flats to deliver critical ecological services such as habitat provision, water
purification, and coastal protection. Conservation efforts focus on habitat reconstruction,
biodiversity enhancement, and long-term ecological monitoring, with the site now supporting over
200 bird species, including globally threatened migratory species along the East Asian—
Australasian Flyway. A key feature of its management approach is the strict regulation of public
access through designated boardwalks and protected core zones, minimizing disturbance while
enabling environmental education. As a result, the park stands as a leading example of how urban
development and ecological restoration can be effectively integrated, serving both as a critical
habitat node and a living laboratory for sustainable urban wetland management.
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Figure 15: Participants visited to the OCT National Wetland Park in Shenzhen

Shenzhen Terrestrial Wildlife Rescue and Wildlife-Borne Disease Monitoring Station

Participants also visited the Shenzhen Terrestrial Wildlife Rescue and Wildlife-Borne Disease
Monitoring Station, where they learned about Shenzhen’s integrated approach to wildlife
conservation, ecological health, and public safety under the “One Health” framework. Ms. CHEN
Dan, Officer at Shenzhen Natural Reserve Management Center, highlighted the station’s dual role
in rescuing, rehabilitating, and releasing injured or confiscated wildlife, particularly migratory
birds and threatened species, and in monitoring wildlife-borne diseases such as avian influenza
through systematic surveillance and early warning mechanisms. This visit provided the
participants a deeper understanding of how wildlife rescue, disease monitoring, and habitat
conservation are interconnected, especially for migratory birds that rely on mangrove and wetland
ecosystems along flyways. The experience demonstrated how strengthening wildlife health
monitoring and rescue systems contributes to biodiversity conservation, ecosystem resilience, and
the long-term success of mangrove restoration and migratory bird protection efforts.

Figure 16: Participants Visited Shenzhen Terrestrial Wildlife Rescue and Wildlife-Borne Disease
Monitoring Station

Baguang Heritiera Wetland Park in Dapeng, Shenzhen

The participants visited the Baguang Heritiera Wetland Park in Shenzhen, coordinated by Ms. OU
Wei, Vice Principal, Baguang Nature School, China. The visit provided important insights into a
specialized conservation model focused on the protection of a rare and ancient coastal forest
ecosystem, centered on the Heritiera littoralis species. Located in the Baguang area of Dapeng
New District, the wetland park encompasses approximately 98 hectares, comprising a mosaic of
coastal habitats including the core Heritiera littoralis forest, mangroves, tidal flats, and associated
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intertidal ecosystems. The site is managed under the authority of the Shenzhen Municipal
Government, with a science-based, habitat-specific management approach that prioritizes in-situ
conservation and long-term ecological research. The visit highlighted that the park’s primary
conservation objective is the protection of one of the largest and best-preserved naturally
regenerating populations of Heritiera littoralis in China, with over 200 ancient trees—some
estimated to be more than 300 years old—individually registered and safeguarded. Management
interventions include strict control of public access, habitat restoration through the planting of
native species, and continuous monitoring of tree health, ecosystem dynamics, and biodiversity.
The park supports a specialized range of flora and fauna adapted to this unique habitat, including
mangrove associates, intertidal invertebrates, fish nurseries, and various waterbirds, thereby
functioning as a critical genetic reservoir and biodiversity hotspot despite its relatively moderate
species richness.

Figure 17: Participants Visited Baguang Heritiera Wetland Park in Dapeng, Shenzhen

Zhangjiangkou Mangrove Forestry National Nature Reserve in Fujian Province

The participants visited the Zhangjiangkou Mangrove Forestry National Nature Reserve. The visit
provided critical insights into a large-scale, strictly protected mangrove ecosystem, highlighting
one of the most intact and representative natural mangrove forests in southeastern China. Located
at the estuary of the Zhangjiang River in Fujian Province, the reserve encompasses approximately
2,360 hectares, comprising an extensive mosaic of mangrove forests, tidal flats, waterways, and
shallow marine areas. The visit revealed that the reserve operates under the highest level of
national protection, managed within China’s National Nature Reserve system under the
supervision of the National Forestry and Grassland Administration, with on-the-ground
management conducted by a dedicated reserve administration bureau. Conservation efforts focus
on maintaining ecosystem integrity and safeguarding biodiversity within this pristine mangrove
estuary. The reserve supports a highly diverse assemblage of mangrove species and serves as a
critical sanctuary for numerous threatened and migratory waterbirds along the East Asian—
Australasian Flyway, including globally significant species such as the Black-faced Spoonbill and
Spoon-billed Sandpiper. Its complex habitats also function as essential nursery grounds for fish,
crustaceans, and other aquatic organisms, reinforcing its role in sustaining coastal and marine food
webs.

A key milestone in its development was its elevation to National Nature Reserve status in 2003,
which significantly strengthened its legal protection and conservation capacity. The site is also
internationally recognized for its importance to migratory bird conservation and coastal ecosystem
services, including carbon sequestration and natural coastal defense.

29



Figure 18: Participants Visited Zhangjiangkou Mangrove Forestry National Nature Reserve

Xiamen Xiatanwei Mangrove Park in Xiamen City, Fujian

The participants visited the Xiamen Xiatanwei Mangrove Park. The visit provided key insights
into a large-scale, purpose-built coastal restoration project, demonstrating how degraded coastal
land has been transformed into a functional mangrove ecosystem. Located in Xiang’an District,
the park covers approximately 404 hectares, making it one of the largest artificial mangrove
restoration sites in Fujian Province. The visit highlighted that the park is a government-led
initiative focused on active ecological engineering, combining mangrove afforestation, habitat
creation, and coastal protection. Its management balances ecosystem restoration with regulated
public access, integrating biodiversity enhancement, disaster risk reduction, and environmental
education. The site has shown significant ecological recovery, with increasing populations of
waterbirds, aquatic species, and mangrove vegetation, indicating a rapidly developing and resilient
ecosystem.

Figure 19: Participants Visited Xiamen Xiatanwei Mangrove Park
Quanzhou Bay Estuarine Wetland Provincial Nature Reserve in Quanzhou City, Fujian

The participants visited the Quanzhou Bay Estuarine Wetland Provincial Nature Reserve. The
visit provided key insights into a large-scale estuarine ecosystem, highlighting its role as a critical
habitat where riverine and marine systems converge. Covering approximately 7,689 hectares, the
reserve comprises extensive intertidal mudflats, mangroves, salt marshes, and shallow coastal
waters.

The visit revealed that the reserve is managed as a Provincial Nature Reserve with an ecosystem-

based approach, emphasizing the protection of migratory waterbirds and the ecological integrity of
the estuary. Its zonation system supports strict conservation in core areas while allowing regulated
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research and limited use in outer zones. The site is internationally significant for supporting over
100,000 migratory waterbirds annually along the East Asian—Australasian Flyway.

A key milestone was its establishment in 2003, followed by international recognition as an
important wetland for migratory birds. The reserve serves as a vital global stopover site and a
model for balancing biodiversity conservation with development pressures in a highly urbanized
coastal region.

Figure 20: Participants Visited Quanzhou Bay Estuarine Wetland Provincial Nature Reserve
Fujian Minjiang River Estuary Wetlands in Fuzhou City, Fujian

The participants visited the Fujian Minjiang River Estuary Wetlands National Nature Reserve.
The visit provided key insights into a nationally significant estuarine wetland ecosystem,
highlighting its role as a critical habitat for migratory waterbirds at the confluence of the Minjiang
River and the East China Sea. The core protected area covers approximately 2,380 hectares,
consisting of extensive tidal flats, marshes, and shallow coastal waters. The visit revealed that the
site is managed under China’s highest protection status as a National Nature Reserve, applying a
strict zonation system with core areas dedicated to habitat preservation and minimal human
disturbance. Conservation efforts focus on safeguarding key feeding and roosting grounds for
globally threatened species, alongside active measures such as habitat restoration and control of
invasive species. A key milestone was its designation as a National Nature Reserve in 2007,
elevating its conservation status and international recognition. The site serves as a globally
important sanctuary for endangered migratory birds, including the Chinese Crested Tern and
Black-faced Spoonbill, and stands as a leading example of science-based estuarine wetland
conservation.

Figure 21: Participants Visited Fujian Minjiang River Estuary Wetlands
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Yanpu Bay Mangrove Forest in Cangnan County, Zhejiang

The participants visited the Yanpu Bay Mangrove Forest. The visit provided key insights into a
unique northern mangrove ecosystem, recognized as the natural northernmost distribution of
mangroves in China. The core mangrove area covers approximately 200 hectares, consisting of
intertidal flats, tidal creeks, and associated coastal wetland habitats. The visit highlighted that the
site is managed under a habitat-specific conservation approach led by local and provincial
authorities, focusing on the in-situ protection and natural regeneration of cold-tolerant mangrove
species, particularly Kandelia obovata. Conservation efforts include maintaining hydrological
conditions, preventing land reclamation and pollution, and supporting long-term ecological
monitoring. The mangrove ecosystem also provides habitat for waterbirds, intertidal invertebrates,
and juvenile fish, contributing to local biodiversity and coastal productivity.

Figure 22: Participants Visited Yanpu Bay Mangrove Forest

Xinmeizhou Mangrove Wetland Park in Longgange City, Zhejiang

The participants visited the Xinmeizhou Mangrove Wetland Park. The visit provided key insights
into a large-scale, purpose-built urban wetland restoration project, demonstrating how degraded
coastal land has been transformed into a multifunctional mangrove ecosystem within a rapidly
developing city. Located in Longgang, the park covers approximately 607 hectares, making it a
defining component of the city’s coastal landscape. The visit highlighted that the park is managed
as a city-led ecological infrastructure project, combining active mangrove afforestation, habitat
engineering, and urban planning. Its management model integrates coastal protection, biodiversity
enhancement, and public use, with extensive planting of native mangrove species and the creation
of tidal channels and wetland habitats. The site is already showing ecological recovery, attracting
waterbirds, aquatic species, and establishing a functioning wetland ecosystem.

Figure 23: Participants Visited Xinmeizhou Mangrove Wetland Park
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Dongtou Mangrove Ecological Park in Wenzhou City, Zhejiang

The participants visited the Dongtou Mangrove Ecological Park. The visit provided key insights
into a coastal rehabilitation project focused on reintroducing mangrove ecosystems on modified
shorelines within the Dongtou Archipelago. The park covers a targeted restoration area of around
100 hectares, consisting of engineered intertidal zones, tidal creeks, and newly established
mangrove stands. The visit highlighted that the park is managed as a district-led ecological
restoration initiative, emphasizing active mangrove planting, site preparation, and coastal
stabilization. Conservation efforts focus on establishing cold-tolerant species such as Kandelia
obovata, improving hydrological conditions, and creating suitable habitats to support biodiversity
recovery. As a developing ecosystem, the site is already attracting waterbirds, intertidal organisms,
and juvenile fish, indicating early-stage ecological functionality.

Figure 24: Participants Visited Dongtou Mangrove Ecological Park
Ximen Island Marine Special Reserve in Yueqing City, Zhejiang

The participants visited the Ximen Island Marine Special Reserve. The visit provided key insights
into an integrated coastal and marine protected area, highlighting its role in conserving the
northernmost mangrove ecosystem alongside rich intertidal and marine biodiversity. The reserve
covers approximately 3,080 hectares, including the island, extensive mudflats, and surrounding
shallow waters. The visit revealed that the site is managed under a Marine Special Protected Area
framework, applying a zoned, multiple-use approach that combines strict protection of core
mangrove habitats with regulated activities such as sustainable fisheries and research in
surrounding zones. Conservation efforts focus on protecting and expanding Kandelia obovata
mangroves, maintaining habitat connectivity, and safeguarding productive benthic ecosystems that
support shellfish and fish populations. The extensive mudflats also serve as important feeding and
roosting grounds for waterbirds, including egrets, herons, and migratory shorebirds such as
plovers and sandpipers, which rely on the abundant benthic organisms.

Figure 25: Participants Visited Ximen Island Marine Special Reserve
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2.5.Group Work and Discussion Panel

2.5.1. Challenges and Priorities in Mangrove Conservation and Restoration

The group discussion on challenges and priorities in mangrove conservation and restoration was
facilitated by LIN Guanghui of Tsinghua University, with the objective of fostering an interactive
exchange of views and experiences among participants, enabling them to share perspectives, raise
key issues, and reflect on their respective national contexts. The outcomes of this discussion are
summarized as below:

Priorities of Mangrove Conservation and Restoration

During the discussion, participants emphasized the importance of governance and policy
frameworks. Liberia and Gabon highlighted the need to implement existing legislation and draft
new laws to protect mangrove ecosystems and wetlands. At the international level, conventions
stressed that law enforcement was essential to sustain conservation priorities, while broader
strategies called for integrating mangrove protection into land use planning, urban-rural
development, and market-driven innovation.

Financing was identified as another critical priority. Strategies included mobilizing private
involvement, developing carbon credit incentives, and exploring diverse funding sources. Burkina
Faso and Comoros emphasized mobilizing finances for inventories and community projects, while
regional initiatives such as the Greater Bay Area proposed capital market development to support
conservation.

Research and technology were seen as central to advancing mangrove restoration. Priorities
included conducting research on blue carbon, establishing standardized guidance and accounting
methods, and exploring selective breeding to improve species resilience. Innovative technologies
such as e-DNA, pharmaceutical applications, and supply chain management hubs were also
considered essential. Inventories of mangrove ecosystems were repeatedly identified as
foundational steps for effective management.

Community involvement and education were highlighted as equally important. Liberia and Gabon
stressed the need for public awareness campaigns targeting all levels of society, including
policymakers. Education for stakeholders and decision makers, eco-tourism initiatives, and Al-
driven awareness programs were proposed to strengthen engagement. Comoros emphasized the
development of observation sites to involve local communities directly.

Restoration and sustainable management priorities included balancing economic and ecological
needs, expanding mangroves after human and natural disasters, and strengthening wetland
functions. Addressing livelihood concerns through community projects was seen as a way to align
conservation with social well-being. Tidal conservation and restoration, along with clean cooking
initiatives linked to carbon credits, further connected ecological priorities with sustainable energy
solutions.

Energy and alternative resources were recognized as part of the conservation agenda. Charcoal
alternatives, bamboo-based fast-growing energy systems, and integrating blue carbon into the
broader blue economy were highlighted as innovative pathways to reduce pressure on mangrove

ecosystems.

Main Challenges of Mangrove Restoration
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Despite these priorities, participants identified significant challenges to mangrove restoration.
Environmental and technical obstacles included pollution from heavy metals, pesticides, and
chemicals, as noted in Gabon, and the lack of appropriate technology for restoration in Comoros.
Mangrove degradation from unsustainable practices and the issue of “damage circulation”
identified in convention discussions further complicated restoration efforts.

Governance and enforcement challenges were also pressing. Liberia reported encroachment into
mangroves by local communities, as well as weak enforcement against solid waste and industrial
discharge. Gabon emphasized the urgent need for wetlands and mangrove inventories to guide
management decisions. These challenges reflected gaps in institutional capacity and regulatory
enforcement that hindered effective restoration.

Financial and resource constraints were widespread. Limited funding was a recurring theme across
multiple countries, with high dependence on traditional resources exacerbating the problem.
Mobilizing adequate financial support for inventories, community projects, and technological
innovation remained a major barrier to scaling up restoration efforts.

Figure 26: Group presentation on challenges and priorities

2.5.2. Strategic Priorities for IMC

The group discussion on the needs and priority activities of the International Mangrove Center
(IMC) was facilitated by Prof. Zhou Haichao from Shenzhen University, China. The discussion
focused on three main areas: (1) participants’ expectations from IMC workshop, (2) topics
considered most beneficial for knowledge exchange and capacity building, and (3) strategic
priorities to strengthen IMC’s role in mangrove conservation and restoration globally. Participants
shared insights based on their experiences in mangrove/wetland management, biodiversity
conservation, community engagement, policy implementation, and scientific research. The
outcomes are intended to inform IMC’s planning, programming, and partnerships, with an
emphasis on practical support, technology adoption, and international collaboration. The key
outcomes from the discussion are summarized below:

Expectations:

e Knowledge and Skills

= Gain practical expertise in mangrove and wetland conservation and restoration

= Learn advanced monitoring technologies, including intelligent systems, ecological sensors,
and camera-based monitoring

= Understand biodiversity conservation, migratory birds, and fisheries management in
mangrove ecosystems
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e Networking and Exchange

* Enhance communication and international experience sharing
» Learn about policy-making, funding mechanisms, and emerging Blue Carbon markets
= Benchmark and standardize conservation/restoration methodologies

e Practical Exposure

= Participate in site visits to showcase best practices (e.g., China’s east coast, Dongtou,
Futian Ramsar site, Fujian Minjiang River Estuary)
= Access financial, technical, and expert support for national and local projects

Most Beneficial Topics:

e Mangrove conservation, restoration, and biodiversity maintenance

e Habitat dynamics, connectivity, and complexity

o Country presentations and knowledge-sharing sessions

e Onsite visits, lectures, and field trips to IMC member countries

o CEPA activities (community education and awareness)

o Active participation of local communities and volunteers

e High-tech monitoring systems (cameras, ecological sensors, bird monitoring)
o Identifying mangrove species for invasive species eradication

e Pollution, wastewater treatment, and bioremediation roles of mangroves

o Alignment of national policies with international conventions (e.g., Ramsar Convention)
o Greater awareness among younger generations about mangroves and wetlands

Proposed Future Priorities to IMC Activities Over the Next Five Years

e Capacity Building: Organize a variety of educational and professional development
programs, including workshops, scholarships, exchange programs, and continuous training
initiatives. These activities aim to strengthen the technical knowledge, practical skills, and
leadership capacities of personnel involved in mangrove and wetland conservation across
IMC member countries.

o International Cooperation: Strengthen partnerships with regional and global
organizations, governments, research institutions, and NGOs. Promote active participation
in international conventions, forums, and networks to facilitate knowledge exchange,
collaborative research, and coordinated conservation actions.

o Pilot Projects: Implement targeted pilot projects in areas such as mangrove restoration,
wetlands management, and Blue Carbon research. These projects are designed to test
innovative approaches, demonstrate best practices, and provide practical guidance that can
be scaled up across different ecological and socio-economic contexts.

o Financial & Technical Support: Develop sustainable funding mechanisms and provide
technical assistance to IMC member countries. This includes facilitating access to financial
resources, technology transfer, and expertise to support local and national initiatives for
mangrove conservation, ecosystem restoration, and climate resilience.

e Membership Expansion: Promote the designation of additional Ramsar sites and expand
IMC membership, particularly in underrepresented regions such as Asia and Africa.
Expanding the network will enhance regional collaboration, increase knowledge-sharing
opportunities, and strengthen collective efforts toward global wetland conservation.

e Research & Innovation: Conduct research to identify new species suitable for specific
environments, including those with high carbon sequestration potential. Promote
innovative conservation techniques, ecological monitoring methods, and adaptive
management strategies that support biodiversity protection and climate mitigation
objectives.
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e Strategy Expansion: Broaden the scope of IMC’s strategy to include other wetland types
beyond mangroves, such as floodplains, estuaries, and freshwater wetlands. This ensures
that IMC addresses the full range of wetland ecosystems, their ecological functions, and
their socio-economic benefits.

e Community Engagement: Enhance engagement with local communities through
incentives, education, and participatory programs. Strengthen community networks to
foster sustainable resource management, active involvement in conservation activities, and
the long-term success of restoration projects.

o Infrastructure Support: Provide the necessary facilities, tools, and technical resources to
support effective mangrove and wetland management. This includes equipment for
ecological monitoring, restoration activities, research, and operational management to
improve efficiency and effectiveness in conservation efforts.

Figure 27: Group presentation on expectations, beneficial topics, and priorities
2.6. Closing Session

The closing ceremony of the third Workshop on Mangrove Conservation and Restoration was held
on 15 November 2025, marking the successful completion of the two-week program.

Prof. Bao Daming, Director General of the Interim Secretariat of IMC, delivered the closing
remarks at the Workshop on Mangrove Conservation and Restoration held in Wenzhou City on 15
November 2025. He congratulated participants on the successful completion of the two-week
workshop and commended their active engagement in technical discussion and field visits, and
expressed appreciation to the organizers, and host governments for their strong support. He also
congratulated Wenzhou City on its Ramsar International Wetland City accreditation and
acknowledged Zhejiang Province’s efforts in mangrove conservation and restoration. Prof. Bao
Daming highlighted key thematic areas, including multilateral environmental agreements, China’s
mangrove action plan, migratory bird protection, and blue carbon initiatives, as well as the value
of field visits to Ramsar sites and mangrove reserves in Guangdong, Fujian, and Zhejiang
Provinces. Prof. Bao Daming underscored the strong spirit of international collaboration among
participants from 14 countries and outlined IMC’s future priorities, including capacity building,
knowledge sharing, small grant projects, remote sensing—based monitoring, blue carbon initiatives,
and international cooperation. Finally, he encouraged participants to act as ambassadors for
mangrove conservation and to apply their knowledge in their home countries.

Following, Mr. Li Yongsheng, Deputy Director General of The Forestry Administration of
Zhejiang Province, delivered his remarks. He congratulated participants on completing the
program and expressed appreciation to the experts and organizers for their contributions. He
highlighted Zhejiang Province’s strong commitment to ecological conservation and sustainable
development, including its efforts in coastal and wetland ecosystem protection, habitat restoration,
and science-based management. He noted the province’s active involvement in the Ramsar
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Convention on Wetlands and its achievement in the Wetland City Accreditation of the Ramsar
Convention, reflecting Zhejiang’s integrated approach to balancing urban development with
wetland conservation and promoting community participation. Mr. Li Yongsheng emphasized the
ecological importance of mangroves and wetlands, including coastal protection, carbon
sequestration, and biodiversity conservation. He encouraged participants to continue knowledge
sharing, strengthen technical capacity, and translate workshop discussions into practical actions.
He concluded by wishing participants success in applying their learning and promoting global
collaboration in mangrove and wetland conservation.

The closing session concluded with a certificate awarding ceremony, where Prof. Bao Daming, Mr.
Hu Ping, Director of the Neilingding Futian National Nature Reserve Administration Bureau of
Shenzhen Municipality, and Mr. Li Yongsheng jointly presented certificates to the participants.
This formal recognition symbolized both the successful completion of the training and the
collective responsibility of participants to advance mangrove protection in their respective
countries and regions.

Figure 28: Group Photo of Participants at the Closing Session of the IMC Workshop

3. Conclusion

The Third International Mangrove Center (IMC) Workshop on Mangrove Conservation and
Restoration (2025), held from 3 to 15 November 2025 in China, successfully achieved its
objectives of strengthening technical capacity, promoting international cooperation, and advancing
a shared understanding of mangrove conservation, restoration, and sustainable use. Through a
comprehensive and well-structured program that combined expert lectures, national experience
sharing, field-based learning, and group discussions, the workshop provided participants with both
scientific knowledge and practical insights tailored to their respective national and regional
contexts.
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The technical sessions delivered by leading experts addressed a wide range of interconnected
themes, including international policy frameworks under the Ramsar Convention, China’s legal
and institutional approaches to wetland conservation, ecological principles of mangrove dynamics
and connectivity, migratory bird conservation along global flyways, pollution control and
bioremediation, and the growing importance of mangrove blue carbon in climate change
mitigation. These sessions emphasized the multifunctional value of mangroves in supporting
biodiversity, protecting coastlines, sustaining livelihoods, and contributing to carbon sequestration.
Particular attention was given to science-based and ecosystem-based restoration approaches,
especially the importance of restoring natural hydrological processes and maintaining ecological
character to ensure long-term sustainability.

Field visits and on-site teaching sessions further reinforced these concepts by exposing
participants to a diverse range of real-world management models across different regions of China.
These included strictly protected national nature reserves and Ramsar Sites, urban wetland parks,
large-scale restoration initiatives, and innovative practices such as ecological planning and blue
carbon projects. The visits demonstrated how mangrove conservation can be effectively integrated
with urban development, environmental governance, public engagement, and sustainable
financing mechanisms. They also highlighted the importance of long-term monitoring, adaptive
management, and strong institutional coordination in achieving effective and lasting conservation
outcomes.

The sharing of national experiences revealed both common challenges and diverse responses
among participating countries. Coastal countries emphasized pressures such as deforestation,
aquaculture expansion, pollution, and climate-related impacts, while landlocked countries
highlighted the importance of inland wetlands for water security, biodiversity conservation, and
local livelihoods. Across all contexts, key priorities emerged, including the need to strengthen
governance frameworks, enhance technical and institutional capacity, improve data and
monitoring systems, promote community participation, and mobilize sustainable financing. These
exchanges reaffirmed the critical role of the IMC as a global platform for knowledge exchange,
capacity building, and collaborative action.

In conclusion, the workshop not only enhanced participants’ technical competencies and
professional networks but also strengthened a collective commitment to advancing mangrove and
wetland conservation at national, regional, and global levels. Building on the outcomes of this
workshop, continued efforts under the International Mangrove Center will be essential to support
applied research, pilot initiatives, policy implementation, and capacity development. Sustained
collaboration among governments, research institutions, local communities, and international
partners will be crucial to scaling up effective conservation and restoration efforts, thereby
contributing to biodiversity conservation, climate resilience, and sustainable development
worldwide.
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Annexes

Annex 1: Workshop Agenda

Date Day Time Activities Lecturer/Moderator/Institute Location
Mr. JIANG Yi, From Airport to ShenZhen
Nov 2nd Sun All Day Arrival & Registration Program Officer, National Academy of Forestry and Lido Hotel (Guangdong
Grassland Administration (NAFGA), China province)
] Planning Building,
) Mr. JIANG Yi, ]
08:30-09:30 | Opening Ceremony _ Shenzhen City
Program Officer, NAFGA, China
*Dress code: IMC shirt
Mr. JIANG Yi, Planning Building,
09:30-09:40 | Group Photo ) )
Program Officer, NAFGA, China Shenzhen City
Mr. JIANG Vi, Planning Building,
09:40-10:00 | Tea Break _ )
Program Officer, NAFGA, China Shenzhen City
Guided Learning: Overview of the Prof. Peng Peng, Planning Building,
10:00-10:30 ] Director of the Interim Secretariat, .
International Mangrove Center International Mangrove Center Shenzhen City
Nov 3¢ Mon On-Site Teaching 1: Visit Shenzhen ) . o
) o Prof. ZHOU Haichao, Planning Building,
10:30-11:30 | Planning Building & Global ) ) ) )
Shenzhen University, China Shenzhen City
Wetlands Outlook Salon
. Prof. BAO Daming, Dining Hall on 2F,
12:00-13:00 | Welcoming Luncheon Director General of the Interim Secretariat, .
International Mangrove Center ShenZhen Lido Hotel
Mr. XIA Jun, )
] ) ) ) Meeting Room on 3F,
14:00-14:45 | Lecture 1: (Live Lecture) Director of Department of International Cooperation, )
ShenZhen Lido Hotel
NAFGA, China
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Date Day Time Activities Lecturer/Moderator/Institute Location
15:00-16:30 Lecture 2: Introduction to China and Prof. WU Xuerui, Meeting Room on 3F,
' . the Chinese Culture Vice President, NAFGA, China ShenZhen Lido Hotel
9:00-10:30 Lecture 3: Mangrove Ecological Prof. LYU Cai, Meeting Room on 3F,
' ' Character Maintenance Beijing Forestry University, China ShenZhen Lido Hotel
Lecture 4:Mangrove Habitat ) ) )
] o Prof. A. Aldrie Amir, Meeting Room on 3F,
10:30-12:00 | Dynamics, Connectivity and ) o ) ] )
] Universiti Kebangsaan Malaysia, Malaysia ShenZhen Lido Hotel
Complexity
Nov 4% Tues On-Site Teaching 2: Visit the .
) ) ) Mr. WU Tong, Hetao Innovation Center,
14:00-15:30 | Interim Secretariat of International _ _ ] )
Interim Secretariat of International Mangrove Center Shenzhen City
Mangrove Center
On-site Teaching 3: Guangdong ) Neilingding Futian National
) Dr. XU Hualin,
15:30-17:00 | Shenzhen Futian Mangrove Ramsar o ) ) ) Nature Reserve,
] Scientist of Futian Mangrove Site, China ]
Site Shenzhen City
Lecture 5: Bird Watchers, Valuable . )
) Dr. WANG Haibin, Meeting Room on 3F,
9:00-10:30 | Partners in Mangrove Management ) o ) o )
) China Wildlife Conservation Association ShenZhen Lido Hotel
and Conservation
Nov 5% Wed
Discussionl: Mangrove ] _
] ) Mr. JIANG Vi, Meeting Room on 3F,
10:30-12:00 | Conservation Cases and Experience ) .
Program Officer, NAFGA, China ShenZhen Lido Hotel

Sharing (5 countries)

41




Date Day Time Activities Lecturer/Moderator/Institute Location
Ms. HU Xinxin,
Lecture 6: China’s Wetland ) ]
Department of Wetland Management, National Meeting Room on 3F,
14:00-14:45 | Conservation & Ramsar o ] )
. Forestry and Grassland Administration (NFGA), ShenZhen Lido Hotel
Implementation .
China
) ) ) ) OCT National Wetland
On-site Teaching 4: OCT National Mr. JIANG Vi,
15:00-17:00 ) Park,
Wetland Park Program Officer, NAFGA, China )
Shenzhen City
Discussion2: Mangrove ) )
_ ] Mr. JIANG Y1, Meeting Room on 3F,
09:30-11:00 | Conservation Cases and Experience ) )
] _ Program Officer, NAFGA, China ShenZhen Lido Hotel
Sharing (7 countries)
On-site Teaching 5: Shenzhen
) o Shenzhen Natural Reserve
Terrestrial Wildlife Rescue and Ms. CHEN Dan,
13:00-15:00 o ) o Management Center,
Wildlife-Borne Disease Monitoring Shenzhen Natural Reserve Management Center )
) Shenzhen City
Station
h
Nov 6 Thus Shenzhen International
Ms. YU Yun, Garden and Flower Expo
15:00-17:00 | Mangrove talk )
Shenzhen Press Group, China Park,
Shenzhen City
Shenzhen International
_ Ms. YU Yun, Garden and Flower Expo
18:00-20:00 | Discover Mangroves )
Shenzhen Press Group, China Park,
Shenzhen City
) Lecture 7: Pollution, Wastewater Prof. Nora Fung-yee TAM, Meeting Room on 3F,
Nov 7t Fri 09:00-10:30

Treatment and Bioremediation

City University of Hong Kong, China

ShenZhen Lido Hotel
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Date Day Time Activities Lecturer/Moderator/Institute Location
Discussion3: Mangrove ] )
_ ) Mr. JIANG Y1, Meeting Room on 3F,
10:30-12:00 | Conservation Cases and Experience ) ]
) _ Program Officer, NAFGA, China ShenZhen Lido Hotel
Sharing (5 countries)
On-site Teaching 6: Baguang ) Shenzhen Baguang &
o Ms. OU Wei, Baguang Heritiera Wetland
14:00-17:00 | Exhibition Hall & Baguang _ o _
- Vice Principal, Baguang Nature School, China Park,
Heritiera Wetland Park Shenzhen City
09:00-10:30 Lecture 8: Mangrove Conservation Prof. LIN Guanghui, Meeting Room on 3F,
' ' and Climate Change Tsinghua University, China ShenZhen Lido Hotel
Panel Discussion 1: Priorities and ] )
_ Prof. LIN Guanghui, Meeting Room on 3F,
10:30-12:00 | Challenges in Mangrove ) ) ) ) )
) ) Tsinghua University, China ShenZhen Lido Hotel
Conservation and Restoration
Nov 8% Sat ; RRA
Lecture 9:Conservation, Restoration Mr. Kashif Khan DU NI, Meeting R -
Divisional Forest Offi f Forest and Wildlif eeting Room on 3F,
14:00-15:30 | and Carbon Potential of Arid tvistoniat borest \AHeer of Torest and WIdHEe 8100
Department of Sindh, Ministry of Climate Change, ShenZhen Lido Hotel
Mangroves :
Pakistan
Mr. JIANG Vi, ShenZhen Lido Hotel,
15:30-17:00 | Self study . .
Program Officer, NAFGA, China Shenzhen City
09:00-13:00 From Shenzhen to Yunxiao (high- Mr. JIANG Yi, Yunxiao City (Fujian
' . speed train) Program Officer, NAFGA, China province)
Mr. JIANG Yi
13:00-14:00 | Lunch ! b Yunxiao City
Program Officer, NAFGA, China
Nov 9* S ”
ov o On-Site Teaching 7: Zhangjiangkou Commentator, Zhangjiangkou Mangrove
F National Nat
14:00-16:30 | Mangrove Forestry National Nature Zhangjiangkou Mangrove Forestry National Nature orestryR ationat Nature
eserve,
Reserve Reserve Zhangzhou City
18:30-19:30 | Dinner Mr. JIANG Vi, Vienna Hotel,
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Date Day Time Activities Lecturer/Moderator/Institute Location
Program Officer, NAFGA, China Zhangzhou City
Mr. JIANG Yi,
09:00-10:30 | From Zhangzhou to Xiamen _ Xiamen City
Program Officer, NAFGA, China
Mr. JIANG Yi Ch: Hotel
11:30-12:30 | Lunch ! b crggong HoteL
Program Officer, NAFGA, China Xiamen City
Nov 10" Mon ) . XIAMEN XIATANWEI
On-Site Teaching 9: XIAMEN Commentator,
14:00-17:00 Mangrove Park,
XIATANWEI Mangrove Park XIAMEN XIATANWEI Mangrove Park ) )
Xiamen City
Mr. JIANG Yi Ch: Hotel
17:30-18:30 | Dinner ! - cnesons okl
Program Officer, NAFGA, China Xiamen City
_ Mr. JIANG Yi, .
08:30-10:00 | From Xiamen to Quanzhou ) Quanzhou City
Program Officer, NAFGA, China
On-Site Teaching 10: Quanzhou Quanzhou Bay Estuarine
Commentator,
10:00-12:00 | Bay Estuarine Wetland Provincial ) o Wetland Provincial Nature,
Quanzhou Bay Estuarine Wetland Provincial Nature ]
Nature Reserve Quanzhou City
Mr. JIANG Yi, Shanlirenjia Restaurant,
Nov 11" | Tues | 12:30-13:30 | Lunch . ! ‘
Program Officer, NAFGA, China Quanzhou City
Mr. JIANG Vi, Haishang Mingzhu Hotel,
13:30-16:00 | From Quanzhou to Fuzhou ] )
Program Officer, NAFGA, China Fuzhou City
) Mr. JIANG Vi, Haishang Mingzhu Hotel,
17:30-18:30 | Dinner ) )
Program Officer, NAFGA, China Fuzhou City
) . B Fujian Minjiang River
On-Site Teaching 11: Fujian Commentator,
Nov 12t Wed 9:00-11:00 o ) B o ) Estuary Wetlands,
Minjiang River Estuary Wetlands Fujian Minjiang River Estuary Wetlands )
Fuzhou City
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Date Day Time Activities Lecturer/Moderator/Institute Location
Mr. JIANG Yi, Haishang Mingzhu Hotel,
12:00-13:00 | Lunch ) )
Program Officer, NAFGA, China Fuzhou City
Mr. JIANG Vi, Cangnan County (Zhejiang
14:00-17:00 | From Fuzhou to Cangnan _ _
Program Officer, NAFGA, China province)
) JI Hotel Cangnan
) Mr. JIANG Yi,
17:00-18:00 | Dinner ) Longgang,
Program Officer, NAFGA, China
Cangnan County
) ) Yanpu Bay Mangrove
On-Site Teaching 12: Yanpu Bay Commentator,
09:00-10:30 Forest,
Mangrove Forest Yanpu Bay Mangrove Forest
Cangnan County
10:30-11:30 | From C L Mr JIANG Y3 L Ci
:30-11: rom Cangnan to Longgan onggang Cit
g geang Program Officer, NAFGA, China geang ~y
0 Mr. JIANG Vi, Manju Hotel,
Nov 13 Thu | 12:00-13:00 | Lunch _ )
Program Officer, NAFGA, China Longgang City
On-Site Teaching 13: Xinmeizhou Xinmeizhou Mangrove
Commentator,
14:00-16:30 | Mangrove Wetland Park, Longgang Xinmeizhou Mangrove Wetland Park, Wetland Park,
Exhibition Hall Longgang Exhibition Hall Longgang City
_ Mr. JIANG Vi, Manju Hotel,
17:30-18:30 | Dinner ) )
Program Officer, NAFGA, China Longgang City
_ Mr. JIANG Yi, _
Nov 14t Fri 08:30-10:00 | From Longgang to Wenzhou Wenzhou City

Program Officer, NAFGA, China
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Date Day Time Activities Lecturer/Moderator/Institute Location
) ) Dongtou Mangrove
On-Site Teaching 14: Dongtou Commentator, .
10:00-11:30 ) ) Ecological Park,
Mangrove Ecological Park Dongtou Mangrove Ecological Park )
Wenzhou City
Mr. JIANG Yi, Yuli Kitchen Restaurant,
12:00-13:00 | Lunch ) )
Program Officer, NAFGA, China Wenzhou City
) Mr. JIANG Yi, _ ]
13:00-14:30 | From Wenzhou to Yueqing ) Yueqing City
Program Officer, NAFGA, China
) ) ) Ximen Island Marine
On-Site Teaching 15: Ximen Island Commentator, ‘
14:30-15:30 ) ] ) ) ) Special Reserve,
Marine Special Reserve Ximen Island Marine Special Reserve ) )
Yueqing City
_ Mr. JIANG Vi, Zhouyi International Hotel,
17:30-18:30 | Dinner ) )
Program Officer, NAFGA, China Wenzhou City
Lecture 10: Monitoring and
09:0010:00 Protection of Migratory Birds in Prof. ZHOU Haichao, Yizhou Hall,
' . Mangrove Wetlands Shenzhen University, China Zhouyi International Hotel
Panel Discussion 2: Needs of . _
) Prof. ZHOU Haichao, Zhouyi Hall,
10:00-11:30 | Mangrove Restoration Research and ) ) ) ) )
Nov 15t Sat ) . Shenzhen University, China Zhouyi International Hotel
Pilot Project
Mr. JIANG Vi, Zhouyi Hall,
11:30-11:40 | Tea Break _ ] )
Program Officer, NAFGA, China Zhouyi International Hotel
) Zhouyi Hall,
Prof. BAO Daming
11:40-12:30 Closing Ceremony Director General of the Interim Secretariat, Zhouyl International Hotel

International Mangrove Center

*Dress code: IMC shirt
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Date Day Time Activities Lecturer/Moderator/Institute Location
Mr. JIANG Vi, Zhouyi International Hotel,
14:00-17:00 | Self study ) .
Program Officer, NAFGA, China Wenzhou City
Prof. BAO Daming
18:00-19:30 | Farewell Dinner Director General of the Interim Secretariat, Zhouyi International Hotel
International Mangrove Center
Mr. JIANG Yi, _
Nov 161 Sun All Day Departure Wenzhou City

Program Officer, NAFGA, China

47




Annex 2: List of Participants

No. Name Nation Gender Position / Organization
1 Arzoumbila PEDABGA Burkina Faso Male Program Officer, Secratariat Permanet du Conseil National
pour le Developpement Durable
) Ahamada RAHAMATA Comoros Female PD;riIelEL:tor, National Park of Comoros / Ramsar National Focal
3 Yosviel GONZALEZ RODRIGUEZ Cuba Male Mangrove Researcher, Environmental Investigation and
Service Center
4 Jean Fortune NTOUNA Gabon Male Deputy DG, Ministry of Water and Forest General
KAMBANGOYE Management of Aquatics Ecosystems
5 Abdoul Gadiri DIALLO Guinea Male Director, Division of Forestry Development and Afforestation
6 Souphasay KOMANY Lao PDR Male Deputy Director, Division of Reservoir Management,
Department of Water Resources
7 Motoho MASEATILE Lesotho Male Director, Department of Water Affairs
8 Levi Z PIAH Liberia Male Division Chief, Environmental Protection Agency of Liberia
. , Director, Ministry of Environment and Sustainable
9 Julien Noél RAKOTOARISOA Madagascar Male Development (Mangrove Management NFP)
10 Andoniaina NARISOA EP Madacascar Female Deputy Director, Ministry of Environment and Sustainable
RAZAFIMANDIMBY & Development (NFP)
1 Andriamandimbisoa Ratsimandresy Madaeascar Male Senior Project Coordinator, Wildfowl and Wetlands Trust
RAZAFIMPAHANANA & (WWT)
12 | Jacinta LAISSONE Mozambique Female Provincial Delegate, National Environmental Quality Control
Agency
13 | Daisy LUI Samoa Female Forestry Officer, Forestry Department
14 | Yatta Hellen KAMARA Sierra Leone Female Manager, Wetlands and Marine Ecosystem Department /
Ramsar NFP
15 | Robert RWAFA Zimbabwe Male Manager, Provincial Environmental Department
16 | GAO Aimei China Female Level I Consultant, Department of Ecological Restoration,

Ministry of Natural Resources
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Senior Engineer, National Forestry and Grassland

17| MA Xiaohui China Female Administration Investigation and Planning Institute

18 | WAN Zemin China Male Cadre, East China Survey anq Planmng Institute of National
Forestry and Grassland Administration

. . Assistant Engineer, Central South Survey and Planning

19| SHU Wenjing China Female Institute of National Forestry and Grassland Administration

20 | LU Xiang China Male Cadre, Zhejiang Institute of Subtropical Crops

21 | ZHANG Yunpeng China Male Engm@er, F wian Provincial Forestry Investigation and
Planning Institute

22 | CHEN Fangyue China Female Program Officer, Interim Secretariat of the International

Mangrove Center
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Annex 3: Technical Lectures

Annex 3.1: Overview of the International Mangrove Center

§ 01 Background sizrss

Ramsar jEith
Convention 223

o The Ramsar Convention on
Wetlands was signed on
February 2, 1971, in Ramsar,
Iran. One of the earliest modern
multilateral environmental
agreements.

o (BRY)) F197MF2H28%H
REBEIBFREE, P
SRRENEZ—

01 Background

DAY}
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02 Development
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03 Structure
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03 | Observers mz==
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Ramsar
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04 Current Work
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} 04  Council Meeting E=2 I 04 official Website

First Council Meeting S—R&iX

v The first council meeting is scheduled to be held in
Shenzhen, China &—REESIGEF T

Document Preparation X{HiE&

i ; IMC Website www.imc.int . IMC Event
¥ Charter, Rules of Procedure, and Strategic Plan have Officially La hed Jul i during COP15
completed the opinion solicitation phase. ML Lz iils Gty §7 4 2 \ - SEE P
v (B U S () BERSIER 17 i My . RN,

Canservation During Ramsar COP15.

/ Nominations of Council Member and FP
BELMIRFERIER

v 15 countries have nominated their council members and focal points

v China’ s nominations for council member, and FP are in progress

v BEISTERES THESRRPERREA.

v RHESERRE ARSRFIEE T, 25
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Annex 3.2: Promoting a New Type of International Relations in Forest Sector

Outline

Promoting a new type of international relations,
what China’s forest sector has done

Dr. XIA Jun

Department of International Cooperation, NFGA/NPA

November, 2025

1. A glimpse of China’s forest sector

2.  Efforts in promoting a new type of international
relations, from past to present and future

3. Our stance on global forest issues
4. Q&A

1. A glimpse of China’s forest sector

1. A glimpse of China’s forest sector

Evolution of China’s central forest department since 1949

Mini f Forest
Ministry of LA GL O

Industr o National Forestry and
Forestry and (‘;922_1};‘81 Ministry of General Administration Gr“aI:sI;m RSy
Reclamation - Forestry of Forestry Administration (National
(1949-1951) (1958-1970) (1978-1979) Park Administration)

Ministry of Ministry of Ministry of State Forestry

Forestry Agriculture Forestry Administration

(1951-1958) and Yoresry (1979-1998) (1998-2018)

(1970-1979)
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National  Forestry and Grassland  Administration/National  Park
Administration is formed after China’s government restructuring in 2018. It
is under the Ministry of Natural Resources, mandated with:

* protection, management and utilization of forest, grassland, wetland,
desert and terrestrial wildlife resources;

* conservation and rehabilitation of forest and grassland ecosystems;
¢ desertification prevention and control; and

* supervision and management of natural protected area system, with
national parks as the mainstay
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Top 10 countries for average annual net gain in forest area, 2015-2025

Ranking Country Annual net change

1000 ha/year %
1 China 1686 0.77
2 Russian Federation 942 0.11
3 India 191 0.27
4 Turkiye 118 0.53
5 Australia 105 0.08
6 France 959 0.56
T Indonesia 94.1 0.10
8 South Africa 87.6 0.39
9 Canada 82.5 0.02
10 Viet Nam 728 0.51

1. A glimpse of China’s forest sector/grasslands

1.2.1 Legislation
Grassland Law, first introduced in 1985, latest revision in 2021

Principle: science-based planning, overall protection, focused
development and wise use, with a view to promote sustainable
utilization of grassland, and coordinated ecological, economic and
social development.



1. A glimpse of China’s forest sector/wetland

1.3.1 Legislation

Wetland Protection Law, released in 2021

Principle: protection as priority, strict management, systematic control,
science-based restoration and wise use in wetland protection, so as to play
multiple ecological functions of wetland ecosystem in conserving water,
regulating climate, improving environment and conserving biodiversity.

1. A glimpse of China’s forest sector/desertification control

Ten thousand mu
1 600 - 515
1 369

2000.2004  2005.2009  2010-2014

TEarly 19905 ' 19951999

192
258 597
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Five National Parks set up in 2021

i =Nl  \VHERE ARE CHINA'S
IEREERERETTA  NATIONAL PARKS?

(Sanjiang Mekong River
yuan)

I
[ RcH | e NORTHEAST CHINA TIGER
ool B = ———"smw(mm NATIONAL PARK ANDLEOPARD
3| Glamt Sichuan, 22000 Glant Panda
Panda Shaanxi,
Gansu
4| Hainm Hainan 269 Tropical
el o —:‘—JNMT PANDA NATIONAL PARK WUYI MOUNTAIN NATIONAL PARK
Rainfores wildlife
¢
5| Wayishan | Fujian, 1250 Primary forests, .
Mt Siangei Dansa Iandform HAINAN TROPICAL

gl RAINFOREST NATIONAL PARK

1. A glimpse of China’s forest sector

2. Efforts in promoting a new type of international relations

1.8 Forest industry & prataculture
» Overall grass output value: RMB 10.496 trillion (2024)
Four pillar industry with annual output value over RMB 1 trillion
» Timber processing
» Non-timber forest products
> Eco-tourism
» Understory economy

2.1 Three phases in international cooperation
Period I (1949-1978)

= USSR, socialist countries in East Europe and
selected Nordic countries

« introduction of technology and complete plants

China

3th world
countries
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Period IT (1978-2010s)

Mutual
Exchange
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2. Efforts in promoting a new type of international relations

2. Efforts in promoting a new type of international relations

Increased cooperation with developing countries

» Training courses/seminars since 1993, 214 courses, 123 countries, 6400+
person/times

» Technical cooperation: Pest & disease Control in Maldives, Bamboo
plantation in Rwanda

» Bilateral agreements with developing countries after 2000

» China Aid projects financed by Ministry of Commerce (MOC), and
China’s International Development Cooperation Agency (CIDCA)

2.3 Three phases in international cooperation
Period Ill—the New Era

Promote Harmony
between Humanity and
Nature

Build a Community with a
Shared Future for
Mankind
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2. Efforts in promoting a new type of international relations

2. Efforts in promoting a new type of international relations

Ramsar COP14
» Nov.5-13,2022,in Wuhan & Geneva
» Wetlands Actions for People and Nature

» 142 contracting parties, international organizations,
950 plus participants

» Ramsar Post-2025 Strategic Plan
» Wubhan Declaration

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

Ramsar COP15
» July, 2025, Victoria Falls, Zimbabwe
» China handover to Zimbabwe

67



68



2. Efforts in promoting a new type of international relations

69

Project components

» Geo-info system setup & habitat quality assessment
> Assessment of population number

» Population dynamics of main dietary plants

» Monitoring of habitat biodiversity

» Training of technical & and managerial staff

» Equipment supply: prefabricated houses, off-road vehicles,
motorcycles, etc.



2. Efforts in promoting a new type of international relations

70

2.3.2.3 Major countries
» High-level dialogue
» Global issues: forest & climate change, illegal logging & associated trade, etc.

» Various forms of collaboration: twinning, joint case study, collaborative
research, academic workshop/seminars, exchange of specialists, demonstration
projects

» Various levels of collaboration: government agencies, research institutes, people-
to-people, NGOs



2. Efforts in promoting a new type of international relations

bal governance
e— Enter into No. of Location of Date of SediEnte
force Parties Secretariat accession q
UNCCD 1996.12.26 197 Bonn, Germany 1997.02.18 No.60
Geneva,
CITES 1975.07.01 184 Switzerland 1981.04.08 No.63
Gland,
Ramsar 1975.12.21 172 Switzerdand 1992.03.31 No.68
UNFI 2007.04.28 New York, U.S. e e

71

China & UNFF

National Pilots for SFM

o Demonstration of SFM and UNFI
at ground level

e Startedin 2012,17 in total

® Chosen for their forest type,
ownership, economic and social
conditions, etc.

o National Park, state-owned forest
farm, county forest bureau, state-
owned forest company, nature
reserve, etc.

e Guidelines and measures are
provided by NFGA

o National expert group

o Co-financing between NFGA &
executing bodies



2. Efforts in promoting a new type of international relations

Ramboo & rattanin global trade
» Global bamboo & rattan industry is
valued at § 60b

» Global trade of bamboo & rattan is
around $ 2.5b

» Most bamboo & rattan products are
locally consumed

» China is one of the largest countries in
bamboo & rattan production &
consumption, the largest for bamboo
products export

ohi3l oo
BAHE o3
11 g
K j—m
i —207
201 — 16
U —— 407

B3 2006 FHEFRT Hisitd oMl

2. Efforts in promoting a new type of international relations

Ll
APFNet Membership w i",;‘
= s - APFNet ~
- - — _;‘ APFNet & FAO APEC forest cover
— 4 TN "-‘..:;71 change assessment 2021 found 27.9m ha
- - .e of forests is gained in the APEC region
- cegm.  — . 2007-2020
....... [ g o= e M
Rl L . — % Chwa = 26.5million ha
— s h Australia JESSSSSN 5 million ha
- , _— US I 3.5 million ha
- son Russia |l
Chile g
Viet Nam [l
Now 27 members and 5 b ThePlnhp];mes|
organizations, an American office in UBC, Thailand |
Canada New Zealand
0 5000 10000 15000 20000 30000
(1000 ha)
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2. Efforts in promoting a new type of international relations

APFNet activities are focused on capacity building, demonstration projects,

information sharing and policy dialogue

APFNet funding
Year No. of projects (10,000USS) Percentage |
2010 4 158 7.2%
2011 6 459 20.9%
2012 2 60 2.7%
2013 3 106 48%
2014 3 356 16.2%
2015 ] 412 18.7%
2016 4 s 14.7%
2017 ) 326 148%
Sub-total 37 2201 100.0%

APFNet funding by subregion (in US$ 10,000)
—
e —
[ —
pactc sanc: [N
gy~ —
Sounasis N

Souresst Ass(exept heGMS) [

The@Ms

%0

1000
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2. Efforts in promoting a new type of international relations

No. of MOUs signed 1976-2020
34

1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-2015 2016-2020

3. Foreign policies on major issue

74

3.2 China’s position and stances

» The largest developing country, Global South
» National sovereign right & equity

~ Right of development for developing countries

» Improve global governance & promote harmony between humanity
and nature

» Sustainable forest management (GOs on Forests, SDGs)



A time to endeavor

Where mountaing stand in verdant row
With Limpid streams that roll and fCow
And fragrant fCowers 6Cossom and grow
While Girdgongs echo in each hollow
Dressing Candscapes in finest siCk
Homeland turng to a magterpiece in every
view

—lLiang Xi,' My Vigion’, 1951
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Annex 3.3: China’s Wetland Conservation and Ramsar Implementation

contents

® Conventfion on Wetlands

® Wetlands in China

® China's Ramsar Implementation

. Convention on Wetlands (Ramsar, 1971)
_—

The Convention on Wetlands is

C O n v e n 1-i O n the intergovernmental treaty
that provides the framework for
the conservation and wise use

0 n of wetlands and their resources.

Wetlands

of contracting parties Number of wetlands Total surfuce of designated sites

172 2546 257.994.728 1

Governance: COP, SC, Secretariat.
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Convention on Wetlands (Ramsar, 1971)

UNECE Coavention on

MAR — Conference an the Protection and Use of
Convention on Transboundary
Migratory Species [l Watercourses and
entersintaforce | International Lakes signed

UN Watercourses | UN Sustainable
Convention enters | Development

Quo vacis?
into force Goals agreed

Transitioning deeper into the Anthropocene

Canvention an H ; . COP14: Wetlands
i ik actio
s nds and nature
birds

Peter Bridgewater and Rakhyun E. Kim 2021

Convention on Wetlands (Ramsar, 1971)

“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.”

A broad definition of Wetlands includes all lakes and rivers, underground aquifers,
swamps and marshes, wet grasslands, peatlands, oases, estuaries, deltas and tidal
flats, mangroves and other coastal areas, coral reefs, and all human-made sites such
as fish ponds, rice paddies, reservoirs and salt pans.
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Convention on Wetlands (Ramsar, 1971)

Three Pillars: Ramsar list

Each Contracting Party must designate at least one wetland site within their territory for
inclusion in the List of Wetlands of International Importance (the “Ramsar List”).

Wetlands of Igternatienal Importance
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Convention on Wetlands (Ramsar, 1971)

Bodies of the Convention on Wetlands

Ccop

. i _ . Resolutions
The Conference of Contracting Parties Decisions
The Standing Committee

STRP CEPA

The science and technical review
panel

The oversight panel on
Communication, Education and
Public Awareness

Tools/methodologies

Management Finance

Strategy Subgroup

Other Subgroups

Subgroup Subgroup

Reports

The Secretariat
Secretary General

79

Convention on Wetlands (Ramsar, 1971)

Governance

The Conference of the Contracting Parties (COP)

The Standing Committee (SC)

The Scientific and Technical Review Panel (STRP)

The Communication, capacity building, education, participation and awareness (CEPA)
Oversight Panel

International Partners(Birdlife International, IUCN , WL, WWF,International Water
Management Institute ,WWT)

The Secretariat and the Secretary General

Strategic Plan
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Wetlands in
China
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Wetlands in China-Legislation and Policy

g N R ALl
i PR 775

R

Wetland Conservation Law
of the People's Republic of Chinn

Ovdler of ho Fresidoas of the People’s Ropubli of Chins

Yol

The Weshand Comervasisn Lare of the Beople's Republe of China

‘adogtes 1 the $22 Hersmg of the Standing Commitee ofthe Thineens

24,2021, i beseby pressulgsied sud il come sane fovee 45 of lune |

.

Xi Kuping
Prrcadent offoe Pevple's Reyeblc of Chims
Deceber 35, 2021

Legal and Regulatory Systems

The Wetlands Conservation Law
of the People's Republic of China
was promulgated and

implemented as of 1 June 2022.

30 of the 31 provinces on
mainland China have released
provincial regulations on
wetlands.
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Wetlands in China-Hierarchical Management System

82
Ramsar Sites
9
National Parks
8o
Wetlands of National Importance
003
National Wetland Parks

1205
Wetlands of Provincial Importance

4
Wetland Cities




China's National Committee for
the Implementation of the
Wetland Convention

China's Ramsar 1§ L — |

PEARENEERE on Wetlands Management

Implementation

Office, P. R. China

Attend the COP for the first time

[Dcposhtheinslrumemu‘{acmsiou.]_: 092.2.20 <
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Ramsar Implementation

National Body ,
* Enhance integration of
Ramsar implementation with
domestic wetland
conservation.

Conduct the application,
designation, and monitoring
of Ramsar sites.

International Cooperation ,
+ Implement GEF fund project
+ Combine with the "Belt and
Road" initiative, deepen
bilateral and multilateral
wetland cooperation.

* Host COP14
= Participate in COP and SC
* Organize exhibitions and side

# events.
O » Wetland Cities
= Conduct the application and

management of Wetland
Cities.

IMC

= Establish the International

Mangrove Center in Shenzhen.

Numbers
W s
3]

3838

[=3-)

Cumulative quantity ¥ Annual quantity

14 . . 18

6 2 6 , 4 5 3 7
Y H & P P> D H DO S
B LN L q’o& LS FE ST

China has designated 82 Ramsar Sites since 1992, total 7.64 million ha.
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Ramsar sites in China

Monitoring the status of Ramsar sites

ECOLOGICAL CONDITION
OF CHINA'S WETLANDS OF
INTERNATIONAL IMPORTANCE
(RAMSAR SITES)

=

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

Water Recharge

Water Quality

Eutrophication Status of Wetland Water
Wetland Plants

Wetlands Waterfowl

Invasive Plants

Wetlands Restoration and Utilization
Major Threats to Wetlands

Urgent Priorities



Wetland City in China

2025 9 Cities
+ 74 Wetland Cities in total around the
world, 31 newly accredited in COP15.
+ 22 Wetland Cities in China, most in

world.
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Case on Wetland City

Since 1985, Changshu has taken the lead in China to carry out the wetland
restoration project, with a total investment of more than 8 billion yuan.
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Hosting COP14

Fruitful Outcomes

= The Wuhan Declaration
= The Global Strategic Framework for Wetland

Conservation 2025-2030
+  Establishment of the International Mangrove
Center

* Adoption of 21 resolutions
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Attending COP15

Adianez Taboada Zamora
Vice Minister of Science, Minister of Environment and

Technology and Environment Tourism

- Your S 15 Vemy  AwrATaus Away
IietesTie. T pne VERy Az
by prup wesnmsasy f o oo i,
N bl il gt ey

CAL ey Tiry gag,
IR Pt

ke s

= i o et ey grgeey §
o e s B s <
i e et /o hess Rrs
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Attending COP15
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Draft resolution from China

@ o

Draft resolution on strengthening national
actions for the conservation and restoration
of waterbird flyways and critical sites

Submitted by China and Cambodia.
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International Mangrove Center (IMC)

Signing Ceremony of the Establishment Agreement
18 Founding Member States:

North & Central America

Asia
BEEORAR Esa"

Cambodia China Laos Pakistan Cuba Nicaragua Panama
Africa

Burkina Faso ~ Comoros Guinea Gahon Lesotho Liberia Libya Madagascar  Mozambique Samoa Sierra Leone

IMC membership is open to all Contracting Parties of the Convention and non-party states, with interests in mangroves.
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International Mangrove Center (IMC)

Mangrove in the Republic of the Sudan

More members

The Republic of the Sudan became the 2oth member.

On August 25th, the Republic of the Sudan contacted the Secretariat of
the IMC via email, expressing its wish to join the IMC, and officially
signed the Establishment Agreement on the same day.
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International Cooperation

International Cooperation for Sustainable Management of Wetlands in the Lancang-
Mekong Basin

2024.3

+ Sustainable Utilization of Wetland Resources Sharing Session

27 Representatives from Cambodia, Laos, Myanmar and Thailand attended the session online

HU Xinxin

Email: 35178759@qqg.com
Office: +86 .10 84239335
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Annex 3.4: The Global Wetland Outlook 2025 — Technical Notes: Valuing, Conserving, Restoring and
Financing
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Challenges & Limitations Conclusion & Implications

Data Gaps : Incomplete extent maps, limited cost data for conservation Wetlands are vast, valuable, and vulnerable, but
Methodological Limits: critically undervalued and underprotected
e o pptiy o Ugentnest

"l vl

Regional Bias: Few studies from low-income regions - Integration of opportunity costs in planning

Wetland conservation and restoration is Global Relevance, should
CALL TO ACTION
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Annex 3.5: Mangrove Ecological Character Maintenance

102

Outline

NoOoeWhR

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
JWVENTION SUR LES ZONES HUMII
{VENCION SOBRE LOS HUMEDAI



Importance of mangroves

https: / /kingwildlife.com /the-mighty di f-coastal-resili d-biodiversity/ .

! i versit
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Sourew: Compiled by the authors using the sources cited

Trends and divers of change

Estimates of global mangrove area, 1990-2020

- 15
§ 1.7
s 148
E
156
1 L
1830 1985 2000 2005 2010 2015 2020
Wso 2007 B spiing o o, (2010) B Giriar ot (2011

Buntinget al, (2022) Wsio020) Murray et al (2022)

The worki's mangroves 2000-2020. (FAD, 2023)

2m0-200 The
i gerertes by the S of WorkTs Mg 2024

—

1. Wetland Definition and Categories Rasar s

CONVENTION 8 WETLAND [

A REIE R E
PR i

A& & A n

What are wetlands?

Wetlands Conservation Law
ti Wetland
Compmeilimin Wallcnds of the People's Republic of China
1971 2022
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Convention Definition of Wetlands Ramsar

CONVENTION ON WETLANDS

CONVENTION SUR LES ZONES HUMIDES

CONVENCION SOBRE LOS HUMEDALES
I . 11

Article 1 Definition e

1. For the purpose of this Convention wetlands are
areas of marsh, fen, peatland or water,
whether natural or artificial, permanent or
temporary, with water that is static or flowing,
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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Categories of Wetlands

Ramsar
3 classes 42 types
* marine wetlands
* artificial wetlands

* inland wetlands.

These groups can be classified further
according to the type of water such
as the fresh, alkaline, saline, and
brackish water.

China
5 classes 42 types GB/T 24708-2009
* coastal wetlands
riverine wetlands

lake wetlands

marsh/swamp wetlands

artificial wetlands

Statics by Ramsar Category is
different by China’s Category
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Areas (%) of world natural inland wetland classes

Biodiversity

development

Salt fields, Mangroves,
62.23,1.14%_  2.71, 0.05% Forest Swamps,
Ditches, 351.75, 220.78, 4.04%
6.43% Shrub Swamps,
75.51,1.38%

Ponds, 641.86,
11.74%

Coastal Tidal
Flats, 151.23,
2.77%

Reservoirs,
336.84, 6.16%

Inland Mudfiats,
588.61, 10.77%

Swamp, 193.68,

Rivers, 880.78, 3.54%

16.11%

Areas (%) of wetland classes in China

Water

Food

Water regulation
Climate
regulation
Salinization of
soils

Culture heritage
Recreation and
tourism

Sustainable



O . . . O O .
cultural provisioning (X 8 \regulating
services services services

M«_MN\

Sacred natural sites and Fish and other food Carbon sequestration (e.g. blue carbon)
ofner faith sites Raw materials — timber, fodder, skins Water purification
Recreation " Genetic resources Flow rate regulation
Tourism and ecotourism © Watersupply Flood mitigation
_ Cultural monuments Medical resources Coastal protection
Hydropower

\ / Waste decomposition

supporting services

Primary production Mutrient recycling Global water cycle

_—
\EIREN

3. Status ,Trends & Drivers cwozoisszom
Up to 87% of the global wetland resource has been
lost since 1700 CE in places where data exist

Loss of Wetlands

GWO 2018

About 35% in both marine/coastal and inland natural
wetland areas studied between 1970 and 2015

Area of global inland and coastal wetlands I

1
15-16 million km? GWO 2021

121 million km2 GWO 2018 o8
0.6
Lo .
éé qu"b 0.4
Wi 'S &
s & LIRS § & & b2
& S& ST § £&¢&
w S S @ T O 0
I 0 e 197 1980 1 I
—— Oceania —— N Am —— Asia
—— Africa Europe LA & Ca
31.8% 27.1% 15.8% 12.5% 99% 29%

Natural WET Index by Region
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1

0.8

0.6

0.4

0.2

0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Marine /Coastal
—— Inland

Inland and Marine/Coastal WET Index
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3. Status ,Trends & Drivers _Iehieh
Decreased LOSS Of i
human ECOSYIEM
well-being services

P / Wetland loss
& —C—C
\ N7
Global trends Indirect drivers Direct drivers\, ; )
of change of change Degradation
_— == ST — e a— — .
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When we look at people, there are... then we desctibe... Whenwalook et wetlands, thernates,  Mmwadeserlin,

Common unique

Wetlands also have characters:
ecological characters

deraded

The Concept of Ecological Character

=Ecological component
+Ecological process

+Ecosystem setvice

Ecological Characters:
Why a Wetland is THE WETLAND

111



Ecological component Ecological process

Hydrological thythm Provisioning services:
Wetlaad Plants Phenology food, freshwater---
Birds, Fishes Migratoty Regulating services :
Landscape Pattern Beb duions Flood control,

Supporti ices:
Wetland types Nutrient cycling 1:::5::1“ =

MEtEa Catbon Cycling Cultural services:
Geo-motphology primary productivity Recteation, Scientific

; (Ramsar Coxivention, 2005)

%nents f \ Ecosystem
s \/ i

- Species * Regulati
e Processes N s
+ Chemical * Hydrological cycling * Cultural
= Physical c znutrienmy?ling
* Energy cycling
+ Soil formation
* Primary production
= Species interactions

Dispersal & migration

—_——rn R A
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5.

—~—~
Ecological Character Description m

COKVENTION ON WETLANDS
CONVENTIGN 5UR LES ZONES HUMIDES
CONVENCION UMEDALES

==

¢ Describes the ecosystem services of a wetland, and the critical

ecological components and ecological processes that underpin those

services - at a 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
» better dynamic monitoring on biodiversity

» provides support for management plans, decisions and actions

113

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 fo 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



ound acceptable natural change

A.Actual EC change bey:
. P

natral change
actual change

Setting LAC — '

B. Baseline continuously higher than natural value

actual change
natral change

Time

¥
Natural\ ; :.; : Acceptable C. Frequency of peaks increases
R | o S —
\MM&MWI change

Index

_Index

natral change

Index

Time

Characters
Time

D.Revised seasonality-negative peaks

actual change
natral change

Time

(after Phillips 2006).

Index
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Understanding the relationship between the ECD,
Management and Monitoring

6. Ecological character monitoring
and maintenance

Management Monitoring

Start o

Establish a committee including all ‘
Committee

stakeholders in the wetland
Pl

‘ Set monitoring objectives |

4

Objective

Exsontial | Determine monitoring requitements and indicators ]
elements JL
T
f_:" - ‘ Montoring requu'emenhsand ‘ ‘ Monitaring requirements and H Monitoring requu'emenls ‘ indicators
ping form indicators for ecological and md»caturs for threats

= _ i 10 Steps for
plan 1L Developing
for | Prepare monitoring actions | " 3

Meonitoring Plan

a wetland T

Data cellection & Threats
| Database indicators

‘ Implement monitoring plan

&

| Collection, organization and sharing of monitoring data ‘

re Management

= - 7 ctions

| Analysis, reporting and application of monttoring results A indicators
& g Technology

| Review/updating of monitoring plan | Methadology
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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 i

Stakeholders

Representative of the surrounding school

Representative of Volunteers

Representative of Non-governmental organizations

Local residents

Step 1 Establishing Monitoring Committee of Stakeholders =iap 2 Identifying Monliring Dbjectives

Three parts of monitoring

In order to ensure that

+ integrates well with the development plans of all stakeholders, Ecological character sty e oring Management effectiveness

monitoring monitoring

+ secures more supporting resources,

. faci"tates imp|ementation. Monitoring the slalj:.s and Moritoring tha status and understand the executive
change trend of critical 8 progress and assessment of
change of the threats which

a committee of stakeholders in monitoring should be ecological character O " sffectiveness of

management activities

established at the outset. ‘ ‘ .

Step 3 Step 4 Step 5
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Step 2 Identifying Monitoring Objectives Step 3 Identify Monitoring Needs and Indicators for Ecological Character

[ Ecological character description J

| Comprehensive list of all ecological character

General “Guiding Principles”

| 1demifyﬂxeaitica;-ecdosiﬁld'a'amr |w[ Critical J

Development of a conceptual model
A i 2 Monitoring
> Answer the questions raised in the management process o is of
- : " . Setting limits of acceptable change for the
» linvestigate the status and trends of change of ecological character; critical acological charseter z:ohgicarl
» Investigate the threats that may influence ecological character; - -
» Monitor implementation progress and the effectiveness of management activities; Identification of threats to the ecological . Threatened
character of the site
» Promote public participation and balance the interests of all parties. = =
Knowledge
Summarizing the knowledge gaps I:‘| gaps &
Step 3 Identify Wetland Monitoring Needs and Indicators for Ecological Character Step 4 Identify Monitoring Needs and Indicators for Threats
Determine critical elements of ecological
character:
Determine a conceptual model for critical
elements of ecological character-
{ 5 Eexisting or potential threats to the ecological character of PAs
Information database of critical elements of
ecological character. Actual or Tikely Potential impact(s)
Insufficient information- Sufficient information. threat or Impac?ed to ecosystem - e
I I threatening ecological components, Likelihood | Timing of threat
i character processes and/or
‘ Summarize the information gaps of critical ‘ Determine the limits of acceptable change activities services
elements of ecological character of the ecological character.
[ |
[ Prepare a monitoring plan to fill the ‘ Abasis to determine if ecological character
information gaps+ changed-
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e.g, threats: Introduction and/or poot 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

—Timing eal.

at should be considered innighitoring?

Spartina alternifiora

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
activities

Excepted
objectives

Implementation

Whether objectives
has been achieved

Reason
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A list of threats developed by the International Union for the
Conservation of Nature (IUCN) and the Conservation Measures
Partnership (CMP)

http:/iwww.iucn.org/abou rk/programmes/species/red_list/resources/tec
hnical_documents/new_classification_schemes/

These categories may be a useful starting point for identifying threats
to ecological character of a Protected Area.




Monitor Change of wetland landscape by remote sensing technology

14m

Legend
- Water area
[] Grassana
E Mudfiat
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Step 6 Develop Action Plan for Monitoring Indicators

In this section, we should select monitoring methods, indentify
monitoring frequency, and priority of monitoring activities as showing

in the following table:

Sarellme den

_ﬁ;a_.-— High aiimde daw

Indicators Methods Monitoring frequency | Source of funding Priority
L
.
L ]
.
¥ % e g @ s .
RS can provide biodiversity information 5 aen a"
of multiple spatial scale and time scale o .
5 oy
N ‘e
Space-borne platform . .,
.
L
Airborne platform ¥
-
Lovatsnds da 3
UAV platform .
. ®
< . .. .
-
¢
Scale . o
" "y *
(global-region-landscape-sample area) I S



slanted image/ - multispectral ¢ . ;
orthoimage hypersr;ema{ Lidar thermal infrared

Plant survey

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.

Monitoring activities Executor 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 Monitoring Data Step 9 Analysis, Reports and Applications of Monitoring Data

EC change menitori Threats monitoring
¥ ]
m

Evaluation on Effectiveness

Reward & compensation Evolution on trends

Impact assessment of threats on ecological character

Ecological character Ecological character has
maintained been changed

Developing management
L Continue monitoring measures

Monitoring 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 o '
not enough Appropriate The management objectives can't

management be achieved in short term
activities
Increase
enforcement Development new management
activities

Development new management activities

122

Step 10 Update of monitoring plan

PA monitoring
Analysis and assessment of monitoring data
Whether the management objectives and actions should be adjusted

Developme‘m st Continue to implement the
management objectives and o ST
actions existing monitoring plan

Develop new monitoring plan update




Pagatpat removed
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o b b D RY

Group discussion on challenges and priorities

Select a shared challenge in your region 5min

Describe the issue + list 3 major Components, Processes and ESs 15min
Draw a map of conceptual model + optional box conceptual model 20min
Identify /Think of 1 Critical Ec 10min

Think one priority solution 10min

5 Group reports 5 min each:
= challenge

* map

* 1-3 critical ECs

* 1-3 Priorities

BAFRINAME
MANGROVE

w‘lcu
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Annex 3.6: Mangrove Habitat Dynamics, Connectivity and Complexity

CLARK KENT
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Mangroves /_—Macrofauna” /

S~
W M \ L
Vi Bacterial decomposition
R N —I=77"" (aerobic and anaerobic)
R 1S v
T (rganic matter
5
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3

The Distribution of Mangroves
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CORAL REEF

Organic material -
export

Storm buffering =

Habitat for migratory s
species

= > ﬂxjfé@/

£y
SEAGRASS /t/

— /

4= Binds sediment =>

4= Nutrient cycling. =

4= Organic material w=h
export

&= storm buffering =

4= Habitat for migratory =
species

4= Larval export =

b o

-

MANGROVES

A s sediment 4= sediments

4= Nutrient cycling 4= Nutrients

-
[ d
4 Organic material ~ W=p
export
4mm Storm buffering  mmp
4= Habitat for migratory
species

4mm Larval export

27
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‘ Human Civilisations

Sundarbans
Brahmaputra-Gan

32
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B MALAYSIA POPULATION

1969

1980

2002

2013

35

30

25

20

15

10

uoy i

34
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Highest high tide J

Meaneatevell

|Sea-level Rise Effects I on Mangrove Forests

A. Existing Situation

Mangroves
—
PR e

MSL;

6000BP el

B. Response to Sea Level Rise

Retrogression
", %~ = Erosion
25 ST

C. With Sea Wall

at—— Erosion

Farm land

D. Eventual Situation

Mangroves extinguished

—
wall —Eleestotusay

Kennedy et al. 2002
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Natural Disturbances

- Severe winds and gusts
- Hurricane, storm

- Hail

» Lightning strikes

- Tidal surges, tsunami

- Severe herbivory

- Drought

56
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Closed Canopy

4\‘\1»{4‘\'4:&[\54‘\ Wi

Gap Initiation Phase

\| Gap Opening Phase
|
f\
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Gap Recruitment Phase

o 4\.; h ‘r“

Gap Growth Phase

Gap Closure Phase
Reaches Site Maximal Canopy Height

‘.(

Any\N o 1&\»!. pof

1)

l

2 - mll; L‘r“

Closed Canopy
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Annex 3.7: Migratory Bird Flyways in Mangrove Wetlands

Overview &E i Side Events  Dx Sponsorship

THE 12TH MEETING OF
PARTNERS

<]
‘Overview Programme & Excursion  Side Events
|  WEAVING CONNECTIONS:

Cel i igration, Traditi K d

and Innovation across our Flyway

12th Meeting of Partners of the

East Asian-Australasian Flyway Partnership

B-14 November 2025 » Cebu, Philippines

=€
Hosted by the Department of and Natural (DENR) of the Philippines in with the Seretaniat of the East
Asian-Australasian Flyway Partnership (EAAFP), the 12th Meeting of Partners (MOP12) is set to take place from 8 to 14 November 2025 in
Cebu, Philippi

This blennial event serves s a vital platfarm for our Partners to come together to review progress towards the Strategic Plan, chart the
Partnership's future direction, and strengthen our shared mission. It also offers a unique opportunity for Flyway Site Managers, Working Groups,
and Task Forces to exchange experiences, forge new collaborations, and strategise actions.With the theme "Weaving Connections: Celebroting
Migration, Traditional Knowledge, and innovation across our Fywoy.” the gathering embadies the spirit of uniting diverse communities, fostering
scientific innovation, and honeuring shared traditional knowledge across the Flyway
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B2 RY|% 5T ¢ EE Shenzhen flyway
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Annex 3.8: Bird Watchers: Valuable Partners to Mangrove Managers

» o o o Lecture 6, 3rd Workshop on Mangrove Conservation and Restoration

Bird Watchers: Valuable Partners to
Mangrove Managers

Haibin Wang
November 5, 2025
Shenzhen, Guangdong, China

Mangrove Bay, Moroni, Comoros Parque Nacional Cienaga de Zapata, Cuba
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Akanda National Park, Gabon Guinea

Lesotho - | Monrovia, Liberia
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Mahajanga Bay, Madagasca Indus Delta, Pakistan

Freetown, Sierra Leone
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Birders Profile (2): Well-equipped

Cameras
Zoom lens

Binocular
Telescope
Monopod

Tripods

Field equipment
AWD vehicle
Camping equipment

Canon EOS 5D4, Sony a7m4, Sony a7r5

Canon 100-400mm, Sigma 150-600mm, Sony 200-600mm, Sony 400-
800mm, 1.4 Extender

Bosma 8X42, Nikon 10x50

20-40x

il

3

Boots, water pants, inflatable rubber dingy
1

Tents, mattress, sleeping bags,




Birders Profile (3): Devoted

» Live on Pension and Savings

= Able and willing to pay travel, boarding costs for bird watching
trips

» Keep buying state-of-the-the-art equipment
» To watch birds full time, over—time, anytime

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

Birders Profile (5): Really Know their Birds

Bird Identification Know-Hows
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You Hit a Jackpot

Caspidn Tern
ek P
e = X

— - — .

Field Guides

‘A Field Guide 10 the
L3

THEASHMEN
S

CLE i ik}
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Where to Learn the Trick: From Mouth to Mouth




Birders Websites

L
[ [

BATE  WATE SEES  SUES  EARE G0N W) pEee

il GE-=
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mm=zr

Birders’ APP: Aboutbirds

S, RplSREN

Birders’ APP: Aboutbirds

S, RAISHEs
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LEVST
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Gl Kingfisher Megaceryie mavima
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Birders Profile (6): Prolific

e Daily Outputs: 10,000 photos
® 470 species of birds

e Photos are stored in a

e Scientific systematic way

e 20 TB

In possession of Huge Amount of Bird Information, sightings

: A B D 3 E
3% 5 A
03 T
a4 + WikH
39 iroated pi #. HikH
96 AW FiFrin Bramhling
397 Common Chaffinch
398 Hawfinch
399 Chinese grosbeak Eb LA LR
400 Japanese grosbeak
401 Common rosefinch el deiEil
402 Pallas’ G I A
403 Gres
404 Red er
403 White-winged cr
106 : AR

L unting

4
407|PASSERTFORMES #1431 Faberizidae i !
408 Yellow-throated by

404
410
41
412
413
414
415
416
417 = ting

418 L Ochre-necked reed bunting
419 (3 Lapland bunting

420

g
d bunting
ng

ron’ s Bunting
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Mangroves are Heaven to Birders Birders Potential Contributions to Mangrove Managers

« Mosaic of Different Micro—habitats e To Produce Scientific Information to Support Management Decisions
* Open water body
+ Shallow water
* Mudflats
« Sand dunes
+ Farmlands
* Woodlands
« Artificial facilities like fish and shrimp ponds, salt pans
* Sea, fresh and brackish waters
* Food supply is daily replete by tidal water
« Easy to spot birds in open landscape

* Easy accessibility
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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
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To Establish Causal Effects: Exercise Two

Problem Statement:l Does Tourlsm affect Bird A breeding in a negative way.
Control Group Treatment Group
Walkway

|
i

Transect Lines Transect Lines

Birders Potential Contributions to Mangrove Managers

e To Produce Scientific Information to Support Management Decisions

® To help Promote Public Image of Mangroves Reserves by Providing:

e High-quality Photos and Vlog for promotional materials and website

e Organize and Participate in Campaigns like Birds Count, Birds Walk, and Natural
Interpretation Trips

e Dissemination of Information to friends, family members and general public
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Common Shelducks
Tadorna tadorna

Greater Pa Common Tern
Rostratula ben Sterna hirundo

B —
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Red—flanked Bush Robin

Common Snipe
Gallinago gallinago

Tarsigor cyvanurus
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Common Merganser
Wergus merganser

A Common Snipe and a Green Sandpiper Feeding
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Birders Potential Contributions to Mangrove Managers

e To Produce Scientific Information to Support Management Decisions
e To help Promote Public Image of Mangroves Reserves by Providing:

® To directly participate in survey, monitoring, research projects

Bejing Migratory Raptors Monitoring Program

e Organized by The

Friends of Nature

e Baiwangshan Mr.,
Beijing

e Started since 2012

® 146 days/year in
operation

e 42 species of raptors
recorded so far

e Over 2000 raptors
spotted on May 13,
2025

170

Birders Potential Contributions to Mangrove Managers

e To Produce Scientific Information to Support Management Decisions
e To help Promote Public Image of Mangroves Reserves by Providing:
e To directly participate in survey, monitoring, research projects

e To share bird—watching know—hows to reserve staffs

e To support law enforcement
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Activities by Mangrove Managers to Facilitate Successful
Cooperation

* Timely and Full Communications

* Training in Data Collection, Methodology
* Project Ownership

* Necessary Logistic Support

* Rewards, like accession perks, e.g., areas not open to general
public

+ Acknowledgement




Q&A

eQuestion: We do not birders back home? AN K YO U

eAnswer: To arrange birding tour package via IMC

Haibin Wang
haibinw@vip.sina.com
++86-13011638284
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Annex 3.9: Mangrove: Pollution, Wastewater Treatment, and Bioremediation

Pollution, Wastewater Treatment and President Xi: visited Guangxi mangroves in

Bioremediation of mangroves 2017 and announced the establishment of
International Mangrove Centre in 2022
Nora F. Y. Tam
Chair Professor
City University of Hong Kong / Hong Kong

#t4 =
Metropolitan University AT IR GE,
7 November 2025, Shenzhen

BiEFEE DL —E 7T

201748198, W2
EERESE 7085808
SREMERE, (W T g
SmFS. BEAE, B
ST

KRR, ERE
YR “ERAT bR |
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Benefits of sewage discharge

« Domestic sewage, discharge from agriculture
and aquaculture

* Rich in nutrients, including nitrogen and
phosphorus

+ Essential for plant growth in nutrient-limited
mangrove environments, enhance primary
productivity and microbial activities
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Mangrove Microcosms

Height (em)

Height of K. obovata received municipal sewage

= Gontrol
™ e
—— 25
——— TENW

E E E i -} ] & ]
. 8 8
R T T
istperiod of  Recovery period (without 2nd period of wastewater

9 ) irrigation (control, NW,
irrigation (control, TENW, 25NW)
NW, SNW, 25NW)
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Computerized tide-tanks with tidal flushing

——————

Sewage of different
strengths

% increases in population sizes of
N-bacteria due to sewage addition

NW to microcosm
with Kandelia

Bacterial groups

Ammonium oxidizers 20.5
Nitrite oxidizers 22.6
Denitrifiers 24.4




Beneficial effects of
municipal wastewater

« Increases in biomass and density of
dominant species: beneficial effects

e No change in plant community structure,
litter production and decomposition

« Stimulate more production of bacteria,
algae and benthic diatoms although
community structure may be similar
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Tolerance of mangrove plants to heavy metals
(No. survival / total No. of plants)

A. ilicifolius A. marina A.corniculatum B. gymnorrhiza

Control 1212 1212 12112 12112
™ 6/12 12112 12112 12112
T2 312 912 912 12112
T3 012 9/12 6/12 912
T4 0/12 612 312 6/12

T1: 50, 50 and 100 mg/kg Cu, Pb and Zn, respectively;
T2: 2 times of T1; T3: 4 times of T1; T4: 6 times of T1
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Effects of electroplating effluent
on mangrove K. obovata

Plant biomass (g dry wt.)

35

30

25

20

Dleaf
Estem
. Droot
Cc %] 51w 10 IW



Mangroves are efficient in removing

heavy metals from industrial wastewater Fate of contaminants

* Heavy metals: >90% heavy metals in wastewater are

More than 99% were
removed from strong retained in sediment/soil, and their concentrations
l Fe*, Zn?, Pb?, Cr®* [J0C——— | industrial wastewater and are proportional to contaminant levels in wastewater

concentrations in effluent all
met discharge standard in
HK

394 4+ 262 4014 2268 + 0.09
1606 + 1.20 17.19 + 283 5193+ 150
ND 130 + 0,55 197+ .71
994 + 251 6.28 # 0,63 12.99 4 0,60
ND ND 1737 + 0.50

ND: Not detected as the concentration is below the detection limit of AAS.

Cu?*, Cd?* |m:u:{>- 100% were removed by the
three mangrove species

Phytoremediation of heavy metals by
plant uptake

« Mangrove plants such as Kandelia exclude metals
primarily at the root level, minimizing translocation
to aerial tissues, which helps reduce metal stress in
the plant system

« lIron plaque formed on root surface can immobilize
heavy metals and prevent them entering root
tissues
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Y=0016*X+0.008
0.04

o4 ® Fw
H ¥ OSMW
z {1 oMW
= 010 Mn
= 008
S 006 & Y=0010°X+0042
g M. R2=0.797" L 016
g e Zo0u
000, £
’ 34 & 8§ 1o o
Conc. of Fe plaque T olo
E 008
Z oo

002 R*=0862""
0004

0 2 4 6 & 10
Conc. of Fe plaque

Relationship bet

itration of Fe plaque (mg/g dw) on
root surface of B. gymnorrhiza and Zn and Mn immobilized in
Fe plaque

Same for Cr, Ni, Pb, Cu and Cd, also for other mangrove plants

Bioremediation of heavy metals in
mangrove sediments

« Associated microbial communities on root
surface, rhizosphere sediments and bulk
sediments

* Rich biodiversity

* Resistant microbial species

* Accumulate and transform heavy metals

* Reduce metal toxicity and bioavailability in
environment
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Phytoremediation of heavy metals by

plant uptake

« Other than Ko and Bg, Avicennia and Rhizophora

are effective in accumulating heavy metals like Pb,
Cr, Cu, Ni, Zn and Cd from sediments by translocate
metals from roots to shoots, facilitating metal
removal from contaminated environment

Plant species-specific, also depend on
heavy metal species: Need more research



How about pollutants other than heavy
metals?

Persistent organic pollutants (POPs):
» Polycyclic aromatic hydrocarbons (PAHSs)
* Polybrominated biphenyl ethers (PBDEs)
* Plastic and microplastic
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PAHs (Polycyclic Aromatic Hydrocarbons)
16 USEPA priority pollutants, with different number of
rings and molecular weights

Fluorene Anthracene Phenanthrene
<8 B D & 8o
i & [ 5
N / AN A \/
Fluoranthene Pyrene Benz[ajanthracene Chrysene Benzo[k]fluoranthene
o @,
00 oo K3 &
i R \ VoW
o - i -
Dibenz[a, Indeno[1.2,3-cd]pyrene  Benzo[ghilperylene
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BDE-209 in surface mangrove sediments in HK:
spatial variations, extremely high level in Mai Po

'y
ngg"' Hong Kong

et A et an et
= iy ey e o = o )
T — o (1) oty e ()
W T T AR TR W T (T4 5 499] FETCOED 5 G1] Thmrowly
M o Mg e ) B 1y v Fow (M7 4 3001) FET(MI0 8 A1) Thaiandy
peiitng e naey no omy Fo (90 4 147} PETCMIN L 20 T ey
Kt bt s B &7 1 45 Pl (604 & 375) PTG 5 M0) T iy
ey B na ) P (TS84 O0) PETCAT 5 AL} Thi sty
Feves vasgres B o, ety wpa - agenn VAT AR a4 et v & ram RA rma) v & o
Qo ey Migove St O Tom (o) Dty st o digevson o ATRITHLS M08 @9y Fooguet () P30 et g200my
. s 504 90417 Ery M@ Rn  Gen poin
wparstom + M e
Shehn Margre Sau8 O 30w N b Nl Oematy et | 4 4 ATAITIL IR R SIM w1 - nma
Fotn Mangre enth Som  DCUDermay mplcatn + Ao + Vicrs ke & M6 Fows (A} oy
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e
Smgppore aem + B s Db g0 WA

Duan et al. 2021 STE Vol 767
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Biomass ratio of aboveground to belowground

Genus and species Tidal position in Hong Kong BI°::;:’

Aegiceras corniculatum  Mostly outer (seaward) mangrove 1.47
fringe

Acanthus ilicifolius Littoral region, upper and middle 0.91

reaches of estuarine rivers
Avicennia marina Foreshore and seaward region, 0.91
pioneer species
Bruguiera gymnorrhiza Middle but also extends into the 0.45
transitional landward

Excoecaria agallocha Back mangrove, near terrestrial 1.67
fringe

Heritiera littoralis Back mangrove, forest edge 1.62

Kandelia obovata All areas 0.22

Lumnitzera racemosa Back gl , more 3.04
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Specialized root systems (1)

* Pneumatophores and knee joint for aeration
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Immwsbilization of polltans.

' agacher 10 10
® K abovais g g
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s i d e
. 2
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‘Formtion of Fe plaque Fomation o Fe plaguc Formation of Fe plaque
Pyrene Benzo(a) pyrene

Phenanthrene

Relationship between the formation of Fe plague on root surface
and immobilization of PAHs in Fe plaque

Positive relationships also found between Fe plaque and
immobilization of PBDEs, e.g. BDE-47, -99, -100, -153, -154, -209
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Without Fe plaque With Fe plaque on
on root surface root surface

Specialized root system, such as
ROL leading to formation of Fe
plaque to:

Immobilize toxic contaminants

Reduce their uptake in mangrove plants,
especially the sensitive plant parts such
as leaves: total plant uptake is small
e.g., Uptake of PBDEs: <1% (exclude
immobilized on Fe plaque)



Specialized root systems (3)

* Root exudates: Low molecular weight
organic acids, e.g., lactic, benzoic,
succinic, maleic, oxalic, malic and citric
acids, are released by mangrove plants,
provide carbon sources for
microorganisms

* Root surface: support diverse groups of
POP-resistant and POP-degrading
microbes

Oxidative stress and anti-oxidative
defense

+ Toxic contaminants such as PAHs and
PBDEs often produce reactive oxygen
species (ROS)

» Free radicals: Superoxide radical (O,), hydroxyl
radical (OH-) and peroxyl radical (RO,’)
» Non free radicals: Hydrogen peroxide (H,0,)
* Pose oxidative stress

* Plants develop anti-oxidative defense system
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Correlation coefficients between organic acids and
BDE-47,99,209 concentrations in rhizosphere sediment

PBDE Lactic Oxalic  Benzoic  Maleic  Succinic Malic Citric

BDE-47  -0.135 0.135 -0.135 -0.287  -0.413* -0.207  -0.435*

BDE-99 0.138 0.442* -0.215  -0.406* -0.630"* -0.233 -0.603**

BDE-209 -.346 -.208 065 -212 .014 274 -271

**_ Correlation s significant at the 0.01 level
*. Carrelation is significant at the 0.05 level

Anti-oxidative defense

Peroxidase (POD)

~ Catalase (CAT)
Glutathione reductase (GR)
Glutathione peroxidase (GPx)
HBscorbate peroxidase (APx)

_ Gltathione (658

epe—— | Bscorbate

’ Tannins and related
polyphenols



Three common antioxidative enzymes

SOD
superoxide radical (0,) = 0,+ H,0,

hydrogen peroxide (H,0,) .m:D. 0,+H,0

CAT

- 20
E
E w®
e
H
G
o
G0 02 o+ 08 0B 10 12 14 15 18 20 22
C ) of tannin in roots of different
[ [BHT [ve [Ac  [Ai [Am | Ea |HI _|Ko [Lr |

|ECs,  [0.629 0,510 [0.447 [1.771 [1.360 | 0.488 | 0.343 [ 0.802 [ 0.414 | 0.404 |

Ea>Lr> Ko > Ac > Bg > V¢ (ascorbic acid) > BHT
(butylated hydroxytoluene) > HI > Am > Ai
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Hydroxyl radical scavenging activity

[—a—BH
104 R
100 - —v— Al
[—4—Am
0 > Bg
F 804 [+ Ea
£ e H
I ™ Fe—ko
2 w]
2
5
H
2 %q
5
% 2]
10

0o DIS l‘ﬂ |‘5 Zfﬂ 2,‘5 :ITD
Concentration{mg/mL_) of tannin in roots of different kinds of mangroves

[BHT [ve  [ac [ai [am [Bg [ea [HI [ko [ir
|EC, |0.289 [0.998 |0.205 | 1.588 | 2.495 | 0.495 | 0.436 [0.536 |0.799 [0.150 |

Lr>Ac>BHT>Ea>Bg>HI>Ko>Vc>Ai>Am




190



PBDEs (Polybrominated Diphenyl Ethers)

BOE4T

Influent
Concentration:
12.96 pg L

Cancarmanon of BDE7 #ma )

[ ———

= BDE-209 was not di

effluent from all treatments

Influent
Concentration:
17.56 pg L+

All effluent had
BDE-47 and -99 in
<10ng L+

T
z

i
2.
I

Consrmatin o1pymena g £

Concentrations of Polybrominated Diphenyl Ethers (BDE-47 and BDE-99 and BDE-209)
in the efMuent from Ea (left hand side) and Ko (right hand side) with different tidal regimes

Percentage distribution of Phenanthrene,
Pyrene, Benzo(a) pyrene in mangrove system

E:E:__ Ko ig__—,‘_- if.—.'..-
f-_ ] ] [ ] gn g‘
i i i
| I k.
Ea
e::iiiiﬁ i 111 i 1110
i B I
i - I.

Most Phe and Pyr-ﬁm wastewater could not be rech;r.vd. may be lost by blodaglmth-;:whlh BAP
accumulated in upper and bulk soil, less in soil and more loss with low frequent tidal flushing

PAHs and PBDEs in wastewater
cannot be detected in effluent

Plant uptake is minimal
Some retain in sediment / soil
But

Most are lost from the system
(>80%), esp. PAH with less rings
(Phe) and PBDEs with less bromine
atoms (BDE-47)
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+ How PAHs / PBDEs lost from the
mangrove system (>80%)
» Volatilization (little for highly
brominated BDE congeners and also
PAHs with large molecular size)

» Photo-degradation (not much in
sediment)

» Microbial degradation (bioremediation):

more important

192

Mangroves: aerobic and anaerobic
processes for microorganisms to break
down organic pollutants

Intrinsic degradation or natural attenuation

Both reduced and oxidized environments
strongly influence soil chemistry
Intrinsic relationship between redox
potential (Eh) and metabolic activities of
microbes in sediment and root surface
(rhizosphere)



PAH-degrading aerobic bacteria in sediments
Bacterial colony grown on Phe-coated MSM agar (Arrow
showing the clear zone)

Degradation of Phe, Fla and Pyr by
bacterial isolates: Bacteria and PAH
compound- specific

Bladegradt (oa (3]
¥ = 8 5 §

T o4 .
Tise (a3}

HCCS- SPNT - MWFG -
Rhodococus sp. Paracoccus sp. Sphingomomas sp.

SPME: Solid-phase microextraction
SPME-GC-MS for analysis of metabolites of PAHs
produced at different time during biodegradation

¢ t . :
40 min Smin
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Proposed degradation pathway of Phe and Pyr
by Isolates (ring opening) Degrading microorganisms

TEEE %y ; -'?? _‘ﬁ * Mangrove sediment/soil: diverse groups of

indigenous degrading microorganisms

? o7 &
E . I E ‘é? I ]] » Will bacterial community shift and induce

more degraders in contaminated

[(;éj} ol OC? 559 environments?

Induction of degrading
microorganisms

« Bacterial community structure could be
shifted to induce more degraders in
contaminated environments, e.g.

» Dominant bacteria changed with exposure of

PAHSs, from Pseudomonas sp. —
Sphingomonads — Mycobacterium sp.

» More diverse Mycobacterium are found in
slurries with more PAH contamination
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PAHs biodegradation was easier under
aerobic conditions because of
hydroxylation by dioxygenase genes
But
Relatively slow under anaerobic
environments: enhanced by
biostimulation with electron acceptors

How about another POP, PBDEs?

Under anaerobic condition, PBDE degradation
of PBDEs is faster: Reductive debromination

Day 90

0 10 20 30 40 50 60 70 80 90 100 s
Day
Changes of relative concentrations (C, scaled as a Relative concentrations of BDE-
percentage of nitial concentration) of BDE-47 in 47 in anaerobic mangrove
anaerobic Mai Po mangrove sediment slurries sediment slurries at Day 90 (S:
during the experiment sterihized sediment without

B B :
1 microbes)

BDE-47 with 4 Br atoms

Under aerobic condition ) i e o |

PCB-209
'

—e— With indigenous microorganisms
40% { - O- Sterilized

0 30 60 90 120 150 TR A be 16105 TH%0 1a6s 16150 B
' Do W Sterilized

Concentration of BDE-47 did RoEA
not show significant changes

PCB-209
in 5 months (&

No new peak with smaller
\ molecular weight (no
“~_debromination product) | e

Aerobic degrada(io-n of PBDESs in mangrove sediment was difficult

BDE-47 in mangrove sediment could be debrominated
anaerobically di Br tr1 Br tetra Br
BDE-4/7TBDE-8 BDE-15 BDE-17 BDE-28 BDE-47

RS )L ;‘:‘
v
l.n_n_A-L A

= e R oo o o s loe w e

/ E ! nlli:.-l_\_" "I. !

A - o mE'TK BDEI7
BDE-1 W
v
5 ”
>§ | ' BDES f "

S \\ b - BDES
™

[ | BDE-1S
A
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Mangrove wetlands: inter-tidal with
regular tidal flushing

. High tide, anaerobic _ Low tide, aerobic Alternating aerobic-
"™

o \’\. anaerobic favor
o . | degradation of both
: i PAHs and PBDEs
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Tidal regime on PBDE degradation
and removal

» 3 tidal regimes
— 1:1d: 1-day high tide and 1-day low tide
— 1:1w: 1-week high tide and 1-week low tide
— 2:2w: 2-week high tide and 2-week low tide

+ BDE (BDE-47) at 1 pg/g spiking level
(simulated severe contamination in
sediments in South China) i

RN

L

'y



Changes of redox potential (Eh, mV) in
sediment during 28 days

400+
3004
S
E 200
=
< A
5 100
= o
o
b=l
& -100]
-200
0 7 14 21 28
Days )
PBDE congeners
Tetra-BDE : Tri-BDE : Di-BDE
Br Br H Br H i H Br
H 0 Hoi H o H g 0. H
Br HoH Bl B H H B 1B nom "
" H ! H H ! 1] W
BDE-47 : BDE-28 : BDE-8
: P Be '
! 2 G ol Br " H "
: B H W Wt B,@: ;(;IH
E H H i "
: BOEY : BDE-7
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Degradation of BDE-47 in different tidal regimes

40% —e—S-1:1d 40% —e—1:1d
—a—S-1:1w —a— 11w
20% ——S-2:2w 20% —— 22w 4
0% 0%

A R U R, PR, e S
0 4 8 121620 24 28 32 36 40

weeks A

Abiotic loss of BDE-47 in the
sterilized controls was around
20%.

PBDE congeners ...

Dominant
debromination
product: BDE-17

Debromination product: b
1:1d regime

\4
1:1w regime

\4
2:2w regime

0 4 8 121620 24 28 32 36 40
weeks

1:1d regime (75.2%)
\4
1:1w regime (58.8%)

\%
2:2w regime (51.4%)

40%.

B



Hydroxylation products (OH-PBDESs)

OH-BDE47

Hr Br

By Br
OH

5-OH-BDE47

Br Br

Br on Br

6-OH-BDE47

Bf

OH-BDE28

Br OH

2'-OH-BDE28

Br

i
'
'
'
'
V
'
'
'
‘
'
'
'
'
'
'
‘
'
'
'
'
'
'
V
'
'
'
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OH-BDE17

Br Br

Br
4'-OH-BDE17

Br Br

o
Br OH

6-OH-BDE17
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Hydroxylation products (OH-PBDEs)

Week 8

EEEB e-OH-BOE4T

< ort80E47
3-OH-BDE4T
= owapez
2:2w regime [
1:1w regime
te vz A
1:1d regime

Relative abundances of Dehalococcoides spp. (A) and
Dehalogenimonas spp. (B) 16S rRNA genes in sediments
under different tidal regimes during 40-week experiment

Dehalococcoides spp.

Dehalogenimonas spp.

o~

‘a
—e—1:1d
—a— 11w
—e—2:2w

0 4 6 121620 24 28 32 36 40 0 4 8 121620242832 36 40
weeks A weeks B
Dehalococcoides spp. > Dehalogenimonas spp.

% of 165 rRNA gene copy
number (x106)

o N & O o

1:1d regime > 1:1w regime = 2:2w regime



Bph gene: encoding biphenyl dioxygenase
enzyme responsible for ring-cleavage of less
brominated PBDEs

——1:1d
g BphC —a— 11w
—p— 2:2W

o mastmaa:
RN

a
0 4 8 12162024 2832 36 40
weeks
2:2w regime = 1:1w regime > 1:1d regil
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Effect of tidal regime with alternating
aerobic-anaerobic condition

| 1:1d tidal flushing regime OH-BDE-28
BDE-28 . BOES
BDE-47
| BDE-17
A
OH-BDE47 OH-BDE-17 BOE-7

2:2w tidal flushing regime
oL OH-BDE-28

. BDE28 BOE 8

BDE-47 Debromination by anaerobic.
‘\ = bacteria and fungi
| BDE-17 X
\ . Hydraxylation by serobic
BOE7 | =*
OH-BDE4T OH-BDE-17 bacteria and sphCgens

Removal and degradation pathways of BDE-47 under alternating anaerobic-aerobic conditions

Tidal flushing regime significantly affect accumulation and
formation (; of PBDEs

Take home messages

Tidal flushing in mangrove wetlands creates
alternating anaerobic-aerobic conditions

Anaerobic: negative redox potential favors reductive
debromination, produce less brominated congeners
(de-PBDEs)

Aerobic: oxidation and hydroxylation with ring
opening for PAHs and PBDEs

Cost-effective and environmental friendly
constructed wetland technology for wastewater
treatment and bioremediation of contaminated
environments



Mangrove: Green kidney

Nature’s kidney in coastal environments: perform
kidney-like functions

Store and assimilate nutrients and useful chemicals
Transform contaminants or toxic pollutants to less
harmful materials

Remove harmful materials from water, dilute and
filter pollutants from industrial and agricultural
discharges, contaminated soil/sediment
Retain water on land, prevents flooding in wet years
and drought in dry years =

Thank you

E-mail: bhntam@cityu.edu.hk
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Tolerance and purification abilities of
mangroves are not unlimited, just like
our kidney
We all protect our kidney!

Any failure: kidney transplant
BUT
No transplant of mangrove ecosystem!!

Hope we all protect our green kidney: the
mangroves!!!



Annex 3.10: Mangroves, Blue Carbon, and Climate Change Mitigation

201



AXEDERN-SUREE, BASTCRURREASHREERE
Global CO, Budget (2010-2019)

@ @
The rise in stmospharic C0, causes climate change : o k. B
g i
H wi
| /i : J HE of
T = i i i £ :E
g ]
. — Hi iR
——— — Tervestrial CO; sink
£ - | — 3%, 34PgCat
k.
—_— ~+
p———
L2t

Ocran €O, sink
2390, 25 g Ca

T, ARl HiE s B 2N LR
lingstein er ai.. 2020). 1 Pe=10"" g = 1041

202



203



204



205



206



207



208



209



210



211



212



Figure 4.2 Heigh
(© C.\. Feller, SEI

SIZE OF ITEM BEING SAMPLED

SIZE OF SAMPLING AREA
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Estimation of blue C stocks and burial rates mangroves of C

Table 1. The distribution, average C stock, € storage, and C burial of mangroves in China

Soil € stock Soil C storage Biomass C stock Biomass C Total C storage: € burial
Province Area (ha) (Mg Cha™') (Gg C} (Mg C ha™") storage (Gg C) (Gg C) (Ggca™')
Zhajiong 108 103.86 n 19 021
Fugan &27 103.86 o 149 16
‘Guangdong 9208 142.13 1308 Gupgsi 1820 17.86
Guangd 1,281 255.58 2876 3540 ne|
Hainan 3630 15,10 578 733 .04
Hong Kong 104 14213 5 2 02
Macaa BE] 14213 2 3 L]

Taiwan 736 10386 % 132 143
Total 25872 4951 6918 5017
$w::a Mao et al,”" the bi nd soil C from Fu et al,’” C burial data sourced from Wang etal. * 1 Tg = 10° Gg = 10° Mg = 10°
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Annex 3.11: Conservation, Restoration and Carbon Potential of ARID Mangroves
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MANGROVE CONSERVATION

‘ .
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Restoration of Mangroves
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REHABILITATION OF INDUS DELTA BY SFD &
STAKEHOLDERS

229

Rehabilitation of Indus Delta by SFD in Keti
Bundar

KB-Newly planted area
W

e 2 descriglian far yaur map

REHABILITATION OF INDUS DELTA BY SFD &
STAKEHOLDERS

KB-10 Years old area
Wit 3 descaptior for your map



Change in Mangrove Cover in 25
Years

Change in Mangrove Cover
300,000

250,000

200,000

— W Year
B Mangroves Stocked area (ha)

150,000

100,000

1990 1995 2000 2005 2010 2015 2020 2024

Restoration Documentry
( Hyperlink)
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CARBON POTENTIAL OF ARID
ZONE MANGROVE
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Annex 3.12: Shenzhen Mangrove Conservation Carbon Sink Project: Development and Trading

Practice

2 3

Policy; Contents

Lontext C

Transaction Innovative
2ase. ‘Application

1.1 National requirements

It is imperative to improve the ecological civilization institutional system, synergistically
reduce carbon emissions, mitigate pollution, expand green areas, and promote economic
growth, actively respond to climate change, and accelerate the improvement of i utions
and mechanisms that put the concept that "lucid waters and lush mountains are invaluable

ass S ing the value of eco-system products should be
strengthened.

Rins on Further Comprehensively
otion sdopted at the Third Plenary ses
ommittee of the Communist Party of

Policy Context

@ National Requirements

4 Ministry Requirements

236

Improve the green and low-carbon development mechanism. Build a carbon emission statistical accounting system, a product carbon
labeling certification system, and a product carbon footprint management system; improve the carbon market trading system and the

voluntary greenhouse gas emission reduction trading system; and actively and prudently advance carbon peak and carbon neutrality goals.

— —Decision of the Centrol Committee of the Communist Porty of Chino on Further Comprehensively Deepening Reforms and Advancing Chinese
Modemnizotion adopted at the Third Plenary Session of the 20th Central Committee, July 18, 2024
Expand ways to tum lucid waters and lush mountains into invaluable assets, promote better synergy of forests as ‘water reservoirs,

monetary treasuries, grain depots, and carbon sinks,' and unify ecological, economic. and social benefits.

——Remarks by the General Secretary Xi duringa voluntary tree-planting activity in Beijing, April 3, 2024




1.1 National requirements

Official Guidance on Establishing

and Impeoving the Mechanism for

e Valuo of Eco-system
" Products

(Guidance on Fully, Accuratety, and
ompeehansively Implamenting the
New Development Philozophy and
g the Carbon Poak and
pon Newtraity Goals

Notice on Issuing the Action
Plan for Carbon Dioxide
iking Before 2030

Reguiations on Ecological

Improve the carbon emission trading mechanism and explore pilot programs for carbon sink rights trading.

——General Office of the Communist Party of China Central Committee & General Office of the State Council, April 2021

Advance the development of market-based mechanisms, integrate carbon sink trading into the national carbon
‘emission trading market, and establish a sound ecological conservation compensation mechanism that reflects the

value of carbon sinks. ——Communist Party of China Central Committee & State Council, Septembar 2021

Establish a sound ecological conservation compensation mechanism that reflects the value of carbon sinks,
and research and formulate rules for carbon sink projects to participate in the national carbon emission trading

market. ——State Council, October 2021

The state shall establish sound trading mechanisms for carbon emission rights, pollution discharge rights,
water use rights, carbon sink rights, and otherfl/%= (rights and interests), promote the development of trading

markets, and improve trading rules. ——state Council, April 2024

Transaction Case

# Background

4 Transaction Overview
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1.2 Ministry requirements

In February 2021, the Ministry of Natural Resources
initiated the work on realizing the value of eco-system
products by issuing the Letter on Issuing the Guidelines
for Pilot Projects on the Mechanism of Realizing the
Value of Eco-system Products in the Field of Natural
Resources. The implementation plan for Shenzhen was
approved in July, with Guangzhou being another pilot

city in Guangdong Province.
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2.1 Background

O EVP Realization Model

that

security, ensure ecological regulation functions, and provide a

Eco-system products refer to natural

desirable living envi including clean air, fresh water, and a pleasant climate.

¢
$
&*

——National Plan for Major Functional Zones issued bythe State Council

between up: and river basins; transfer
payments for key zones; g

Trading of cultivated land balance quotas in China; the US wetland mitigation banking
model; “land ticket” trading; “forest ticket” trading; carbon sink trading; forest rights
trading; water rights trading.

Ecological restoration and value enhancement of mines, coastal zones, etc.;
1sive land ion across entire regions; integrated land development.

ec eco-tourism; eco-brand certification.

Eco-banks; green funds; carbon tax; environmental protection tax; fees for paid
resource use.
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Innovative Applications

240

@ Carbon Neutrality

@ Judicial Carbon Sinks
@ Financial Insurance

@ Financial Collateralization



3.1 Exploring Application Scenarios for Carbon Neutrality

Selecting events with international influence that promote the

concept of green development to achieve carbon neutrality.

Carbon Neutrality for the 2024 China Manne Economy Expo
Professional Forum (90 tonnes)

AANTESRRETIRE

A aa s R

Carbon Neutrality for the 4th "Shanhai Liancheng - Nature Shenzhen”
Lifestyle Festival (10 tonnes)

Carbon Neutrality for the 2025 "Green Futian, Zero-Carbon Public
Welfare" Event (20 tonnes)

—
16
. . ¥ 5 = 3
3.3 Financial Insurance 3.4 Financial Collateralization
In October 2024, Shenzhen Branch of
Working in partnership with the National Financial Reguistory and SRUITHET BRIMRE O BST GRS TR Industrial Bank Co., Ltd. and Shenzhen Blue
Administiation Commission's Shenzhen Bureau. we are exploring the [ [ e Carbon Home Chemical Technology Co., Ltd. - -
astablishment of a cooperative mechanism for blue carbon trading and § Ty R = A 2
D 3 officially signed an agreement on innovative =
" innovativa financial formats. By organicaily intagrating “ecological conservation mpmnannL e ] ViSI g ) ) ERZRAUNMSEEN
+ iSurance michanisms,” we are innovatively developing finarcial insurance — blue carbon finance cooperation, launching
products tarored for mangrove and biodiversity protection J Shenzhen’s first mangrove conservation
ONE AN LA T

carbon sink pledge financing operation. By

ad

adopting an approach of exchanging
"carbon" for "loans," this initiative provides
enterprises with new financing channels and

On July 25, 2023, witnessed by the Shenzhen Municipal Planning
and Natural Resources Bureau and the National Financial

quiatory and [ 's Shenzhen Bureau, the
Administration of Guangdong Neilingding-Futian National Nature

focuses on meeting their working capital
needs, representing  an innovative
breakthrough in the field of blue finance.

Reserve signed the Futian Mangrove Nature Reserve Mangrove
Carbon Sink Insurance Donation Agreement with Ping An Property &
Casualty Insurance Gompany of China, Ltd Shenzhen Branch This
mmwwmdmwmwmmmlv

policy in China, in
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Annex 3.13: Introduction to China and its Culture

Main contents
Introduction to China and its Culture

Part One Profile of China

WU Xuerui

National Academy of Forestry and Grassland Administration

Part Two Population and Culture

Nov. 2025
Part One Profile of China I. China’s geography -
I.  Geography ,\

III. Political system

VR,

II. History The People's Republic of China, ﬁ’)—ﬁ \\HJ e

commonly referred to as China. 3
IV. Economy China is vast In territory, with ¢

V. Diplomacy beautiful mountains and rivers. \\V\
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1. Location and territory

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

Russia and Canada.

2. Terrain and landscape

Altitude decreases from west to east, resembling a flight of three stairs. Mountains, hills

and plateaus account for 67% and basins and plains 33% of China’s total area.

// First stair: altitude over 4000 meters ---Plateaus and
s - mountains
3 Second stair: altitude 1000-4000 meters---Plateaus and

basins
[ Third stair: altitude below 1000 meters ---Plains and low

hills
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World Natural Heritage Sites from China

As of August 2024, China boasts 19 World
Natural Heritage sites, ranking among the top
globally. This includes 15 World Natural
Heritage sites and 4 World Heritage Mixed sites,

covering a total area of over 80,000 square

kilometers.

The red cliffs of
China Danxia

Fanjing Mountain
Scenic Area in Guizhou

The stone forests in

' E':a Chengjiang biota
in Yunnan

the South China Karst

245



The symbiotic tea-
agroforestry system of
Mount Wuyi in Fujian

China's _ The lakes
Yellow(Bohai) within the
Sea Migratory Badain Jaran

Bird Habitat Desert

(1) Cradle of civilization

I1. 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.

14

(2) Historical periods
Chinese civilization starts from the Yellow River
( 5,464km ) and the Yangtze River ( 6,300km )
drainage areas.
Ancient China Modern China Comtemporary China

The Yellow River The Yangtze River

246

feudal
society

1.7 millionyearsago  primitive slave 1840 1949

society society

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

16



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.

The ancient history includes: Primitive society, Slavery society, Feudal society.

From 1840 ( the First Opium War ) - 1949 ( the founding of PRC), the history of the semi-
colonial and semi-feudal society.

The first Opium War 1840
Contemporary China

From 1949 ( the founding of PRC) till now, the socialist revolution and construction period

IV. China’s political system

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

20
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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.
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V. China’s economy

Reform and opening up

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, in 1978

Deng Xiaoping led this policy and was hailed as the "chief architect of
China's reform and opening up".

By 2024, China's gross domestic product will increase to 134.9 trillion
(RMB), consolidating its position as the world's second-largest
economy.

Deng Xiaoping
(1904-1997)

26

V1. China’s diplomacy

1. Basic tenets

+ Maintaining world peace and promoting common development are the
purposes of China's foreign policy

Shenzhen before and after the policy

¢ The five principles of peaceful coexistence are the basic norms of China's
foreign relations.

= 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.
W
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2. Major country diplomacy with Chinese characteristics

* The major country diploma with Chinese characteristics is the inheritance and
development of China's consistent foreign policy and ideology in the new era. Its
core values embody the traditional Chinese culture of "the world is for all" and
are in line with the universal demand for peace and friendship in human
civilization.

e
'REHN

Part Two Population and Culture

I. Chinese Humanities
II. Chinese Culture

46

A Community with Shared Future for Humanity

To build a community with a shared future for humanity calls
for concrete actions. China has advocated that the international
community promote a common approach to parmership, the
security landscape, economic dcvc?opmcm, cultural exchanges
and eco-environmental conservation.

The Belt and Road Initiative

*  The initiative was launched by Chinese President Xi Jinping
in2013.

+  InSeptember 2013, during an official visit to Kazakhstan, Xi
announced the Silk Road Economic Belt, a plan to develop
overland infrastructure to connect the region.

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

I . Chinese Humanities
1. Population e

The latest census shows, China’s
population reaches 1.41 billion.

The data shows that China's
population has continued to
maintain a low growth trend for 10
years, and China is accelerating to
enter an aging society.
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FREE The Red Cliffs

713 Suzhou Pingdan
(3 R0 P

#1585 HENANWL
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Guzheng Pipa Erhu

Dance
“RBH Moon Reflected in Second Spring

It can be said that China has had a history of dance for as many years as it has had

=

TR

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. [t 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, etc., fully demonstrating

the unique customs and cultural traditions of various ethnic groups in China.
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(EZEFTRIE) The Dance of Rainbow Skirt and Feathered Robe

@) O "R 4 saom LiLG

Calligraphy Practice
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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.
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Video: Three Section Cudgel
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I1I. 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, It
has a robust and beautiful appearance, as well as an

elegant and profound connotation.
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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.
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Tiananmen Square Flag Raising Ceremony
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Qingming Festival

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
customs of ancient times, and has both natural and
cultural connotations. It is not only a natural solar
term, but also a traditional festival.
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New Year's Eve

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.
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Paper was invented by Cai Lun in 105 AD (during
the Eastern Han Dynasty). [t was made from bark,
hemp, rags, and old fishing nets, which is
convenient for people to write and promoted

cultural dissemination.
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V1. 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.

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.

Movable type printing



- 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

Gunpowder impetus to the European Renaissance and

Religious Reform.
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VIIL.Traditional Chinese Medicine

Traditional Chinese Medicine (TCM). TCM emphasizes "observation, listening,
inquiry, and palpation," viewing the human body as a unity of qi (vital energy),
form, and spirit. It is also a great invention in Chinese tradition and has made
significant contributions to humanity throughout history. In addition to TCM, there
are also ethnic medical systems in China such as Tibetan medicine, Zhuang
medicine, Miao medicine, Mongolian medicine, Uyghur medicine, Korean
medicine, and Dai medicine.

90

261

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.

Compass

On November 16, 2010, the application for
Chinese acupuncture to be included in the
World Intangible Cultural Heritage
succeeded.
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Thank you for your attention!
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Annex 4: Country Presentations

Annex 4.1: Burkina Faso

INTRODUCTION

AFRICA MAP

=3

BURKINA FASO

Burkina Faso is a country in
West Africa.

Area: 274,200 km? with an
estimated population of 24.07

million inhabitants

It rafified the conventfion on
October 27, 1990.

Today, Burkina Faso has 25
Ramsar sites covering an arec
of 1.940.481 hectares.
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Photo é: [A] : Galerie forestiére le long de la riviere Pendjari ; [B] : Cordon ripicole 3 Pama
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al wetlands strategy - i i BURKINA FASO

e

:a::n:' Unité-Progrés-Justice
National Biodiversity strategy h : r \ ’7 <
—
— ' . A
STRATEGIE NATIONALE DE LA \
DIVERSITE BIOLOGIQUE (SNDB) C.'/l)DISE .‘w 4"
e CONTRIBUTION DETERMINEE AU NIVEAU Q' & LI ‘_ ;,,,
NATIONAL (CDN) DU BURKINA FASO g a3

INVENTAIRE DES RETENUES D'EAU 2021-2025
PLAN NATIONAL D’ADAPTATION
AUX CHANGEMENTS CLIMATIQUES
(PNA) DU BURKINA FASO
(2024-2028)

RAFPORT FINAL

} National reservoirs
\\ " inventory

Co n
on Wetlands

v' Establishment of 05

water agencies
covering the entire
national territory

v" Implementation of
the water police

MONOGRAPHIE
NATIONALE SUR LA
DIVERSITE BIOLOGIQUE
DU BURKINA FASO
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ACTION PLAN
DEVELOPED BY THE
LIPTAKO  WATER
AGENCY

N 1]}
Convention
on Wetlands

BURKINA FASO

Unité — Progrés - Justies

PLAN D’ACTIONS DE LUTTE CONTRE LES PLANTES AQUATIQUES
ENVAHISSANTES DES RETENUES ET COURS D'EAU DE L'ESPACE
DE COMPETENCE DE L"AGENCE DE L’EAU DU LIPTAKO (AEL).

VERSION DEFINITIVE
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v The Financial
resources
mobilization

v The national
wetlands
inventory



Annex 4.2: China

National Emphasis

* Visit to the Beihai Golden Bay Mangrove
Reservation in Guangxi Zhuang
Autonomous Region in 2017

¢ Announcement of the establishment of
the IMC at COP14 in 2022

* Visit to the mangrove area on Jinniu
Island in Zhanjiang of Guangdong

province in 2023 e

268



erview of China's Mangrove and
nservation

Land reclamation,
Coastal aquaculture
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IR ESEER REcological Restoration Effect of Mangroves

20164

20195
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Annex 4.3: Comoros

Intematlonal
Mangrove
Center \ ( ||

Convention sur |e$
zones humides

Workshop on Mangrove Conservation and Restoration

2 nd to 16 th November 2025

COMOROS,

RAHAMATA AHAMADA, 05 NOVEMBRE 2025
DGEF/ Karthala National Park

INTRODUCTION

In Comoros, as on many coasts of the western Indian Ocean, the protection and
restoration of mangroves are both a conservation priority and an essential climate

action, contributing to a more resilient and sustainable future for people and nature.

The conservation of mangroves in the Comoros relies on sustainable projects.
A strong involvement of local communities and awareness initiatives are led by
young people. These efforts aim to fight against deforestation, pollution, and the

effects of climate change, while strengthening coastal ecosystems.
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PLAN

INTRODUCTION

P PRESENTATION OF COMOROS ISLANDS

ACTORS AND THEIR ACTIONS

CONCLUSION AND OUTLOOK



Presentations of the Comoros Islands

Comoros are 4 islands:

43°p0 4330 14°00 44730 15700

POSITION GEOGRAPHIQUE DESCOMORES

20
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Area: 2 236 km?

Populations: 867 605 hab



RAMSAR SITES

RAMSAR SITES

KARTHALA: 13'000 ha , Ngazidja
Inscription: 12-11-2006

Site N : 1649

Since : 17 year(s)

ILAKE DZIANI BOUNDOUNI: 30 ha, Mwali

scription: 09-02-1995
Site N: 717 _
Since: 29 year(s)

Le Mont Ntringui: 3000 ha, r——
Ndzwani —
Inscription: 12-11-2006 —

Site N: 1650
Since: 17 year(s)

Official list of Comoros mangrove species

BT

Avicennia marina (Forssk.) Vierh. ACANTHACEAE Ndz, Nga et Moi
|2 Rhizophora mucronata Lam. RHIZOPHORACEAE Ndz, Nga et Moi
3 Sonneratia albaSm. LYTHRACEAE Ndz, Nga et Moi
4 Lumnitzera racemosa Willd. COMBRETACEAE Ndz, Nga et Moi
|5 Heritiera littoralis Aiton MALVACEAE Ndz, Nga et Moi
6 Xviocarpus granatum ].Koenig MELIACEAE Nga
| 7 Xvlocarpus moluccensis M.Roem. MELIACEAE Ndz, Nga et Moi
|
8 Ceriops tagal C.B.Rob. RHIZOPHORACEAE Nga et Moi

9  Bruguiera gyvmnorhiza (L..) Savign RHIZOPHORACEAE Ndz, Nga et Moi
: 3 T A
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Threats related to mangroves

The mangroves are affected by diffuse pollution from agriculture and
inadequate rainwater and urban wastewater management, as well as by
non-biodegradable  household  waste  (plastics,  tires),  sand

accumulation ,urban plannig.plant pests )



Actors and their actions

1. National parks of the Comoros,(GEF/
UNDP):

Pioneer in the protection of marine and terrestrial ecosystems, including mangroves

2. ReSea Project and Inclusion Mission(IUCN):

aims to restore, protect, and enhance mangroves by drawing on local knowledge. It trains
and involves young people as guardians of nature and integrates them into the blue
economy.

3. NGO:

4. Comoros university:

Conclusion and Prospects

Mangroves; productive biomass and highly threatened.
Ecological, socio-economic role, climate change

mitigation.

#Risk of disappearance if no action is taken.
deepen studies on mangroves (vulnerability of
mangroves to the climate change)

ddentify sites to be restored, operated and conserved
dmprove the waste management system

Propose a follow-up of the dynamics and spatio-temporal

evolution of Involve local communities in all types of mangrove
management Mangroves
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Annex 4.4: Cuba

¢ Contents

Y Location and configuration of the Cuban archipelago
as the basis for the mangrove management model

. Characteristics of Cuban mangroves
. Policies implementedin Cuba to conserve mangroves.

Title: Conservation of Mangroves in Cuba. Experiences to Share

. Mangrove forest restoration techniques used in Cuba.

. Conclusions

A

MSc. Yosviel Gonzalez Rodriguez.
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m ‘ Characteristics of Cuban mangroves

Northern coast: it is home to the
country's largest mangrove complex
(over 3,000 km?).

450,000 hectares of mangroves

Good position among the top g ) g
countries in the world 3 : ]
0+ + 2
5% of the country's forested
area and 70% of the {
archipelago's coasts. _./-i_,'!
LEYENDA L
Ciénaga de Zapata National mcr; —————— TN
Park (Matanzas), those of £ | Vegetaciin de Manglar 3
the Los Canarreos 0 150 300 ' y S W
archipelago (includingthe T Jardinesde la Réina |
Isle of Youth) (Camagiey)

Distribution map of the mangrove ecosystem in Cuba

[ oYe] ‘ Policies implemented in Cuba to conserve mangroves.
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More than 70% of Cuban
mangroves are under some
category of protected area

Despite local pressures
(urbanization, tourism,
agriculture), the net loss rate of

mangroves has been very low in
recent decades, in contrast to
other Caribbean countries.




m ‘ Mangrove forest restoration techniques used in Cuba.

Restoration process

Evaluation (succoss
Indicators)

|
“:;::::l:'.:-
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Conclusions.

Cuba has established a mangrove management model that is dynamic, strategic, and
increasingly based on science and community involvement. The combination of a strong legal
framework, a long-term political vision driven by climate change, and the implementation of
large-scale restoration projects funded by the international community positions Cuba as a
leading actor in mangrove protection in the Caribbean
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Annex 4.5: Gabon
N

Intematig(

Mangrove
Center

5 PLAN

1.Status of Mangroves in Gabon

2.Case Study: Restoration of the Angondjé NTOM

Mangrove

3.Recommendations

GABON| Vi

F - I - ituated at the center of Africa’s west coast; straddles the equator, and bordered by Equatorial Guinea and Cameroon to the north,
romatimescale perspectlve. it and the Republic of Congo to the east and south:

GABON /

@ Central African
Republic % 268,670Km?

¥ Cameroon Bangui ox?

< 1.5-2 M habitants (50% in Libreville)

JOINING
FORCES

Tovo bullaser ywar-oid
fossdn are frst sigm ol
maticelbalar e

% 10,000 km? of interior waters

< 258,670 km?land surface

< 950 km of coast-line

< Tropical humid climate (+ 2m rainfallfyr and 80-90%

2 billion years ago in Gabon, a unique phenomenon
occurred: the natural fission of the atomic nucleus

; - s N, erazzavit

The discovery of multicellular fossils in ,—/mw °-K,",,,.a,, Vegetation humidity)

sedimentary layers 2.1 billion years old [ Oense moist rainforest

seem to indicate that part of life, as we il [
=3

know it now, developed in Gabon.

orest-agriculture Mosaic

o

Swamg forest % 45755 GDP per capita

284



285



N

¢ E MEASURES FOR THE CONSERVATION

Intematig(
Mangrove
| Center

R\

AND RESTORATION OF MANGROVES

General Directorate of Aquatic Ecosystems

* Created by Decree No. 0291/PR/MEF of 18
February 2011 on the allocation and organisation
of the Ministry of Water and Forests,

mission:
* To know
* To preserve

* To restore

* And to enhance knowledge aquatic ecosystems

ASY
L Intemati@'{
Mangrove

Center

N 77
A

RESTORATION AND CONSERVATION
CASE OF ANGONDJE NTOM MANGROVE ‘-A-ﬂ; ARISE
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Internatigyial
Fmt Mangrove
ﬁ' Center

5 BACKGROUND AND OBJECTIVES

® The project is part of the implementation of the memorandum of

understanding signed on 7 June 2023.

* programme to compensate for mangrove losses caused by
businesses and populations Strengthening the conservation of

mangrove ecosystems Restoration of 17 hectares of mangrove

* forest and monitoring (20 years) through:setting up a

nurseryplanting different species of mangrove
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r \ gmt ,ntematfg(
gs OUTLOOK M -

* Appoint individuals to regularly monitor the site, based
on jointly defined indicators.

® Education and Awareness: Implement educational
programmes for local communities on the importance of
mangroves and sustainable practices.

*® Strengthen the nursery in order to continue reforestation.
*® Strengthened partnerships:

® Collaboration with environmental and local institutions

I\ 0/ 1\
Internatigyial

{ s RECOMMANDATIONS ﬁt hang v ] s

ks b

* Recommendations:

R\ (]

¢ Support for the conduct of a mangrove inventory

* Strengthening scientific and technological capacities

* Support for the development of a mangrove restoration standard
* Creation of a network of research stations (reference sites)

* Support for the centralized data management, storage, and system
* Enhance the value of restored sites

* Material support: drones, satellites, sensors, boats, camera traps, etc
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Annex 4.6: Guinea

THE REPUBLIC OF GUINEA

Geographical location

* The Republic of Guinea is a coastal country located in West Africa. It is
limited to:

* In the north, by Senegal and the Republic of Mali;

* To the south, by Sierra Leone and Liberia;

* To the east, by Cote d'lvoire and the Republic of Mali;
* To the west by the Atlantic Ocean and Guinea Bissau.

* Population: the population is around 13,000,000 inhabitants
(population census 2024) composed of several ethnic groups

* Languages: there are several languages spoken; but there are three
that are main: the Soussou, the Fulani, and the Malinke.

* The official language is French
* Socio-economic activities: the main activities carried out by the

population are: agriculture, livestock, fishing, handicrafts, and trade.

Surface

The country covers an area of 245780 km2.

The country has 300 km of coastline covering six prefectures
corresponding to six distinct mangrove areas

The mangrove area in Guinea is estimated at 182,472 ha, which
represents 25% of the mangrove cover in West Africa (West Africa Blue
2023).

290




Faunal diversity of mangroves

Guinea's mangroves are home to biologically rich life forms and are
among the most important biodiversity hotspots in West Africa. Faunal
groups encountered include: 11 species of reptiles, 5 species of
mammals (e.g., hippos), 38 species of birds (e.g., pelicans), 16 species

of fish (A variety of commercial fish species, including

snappers, emperors, groupers, catfish, tilapia, milkfish, crabs, molluscs

and mullets), several insects (such as bees). In addition, there are 4

species of seagrass beds.
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Fl oristic d ivers It\/ Socio-economic activities in mangroves

The Republic of Guinea has five (5) main mangrove plant species. See The communities bordering the mangroves practice the following
Table activities:

Family Scientific name Local name IUCN Status

Acanthaceae Avicennia germinans Woofiri NT

Combretaceae Laguncularia racemosa Mapeka/Toto LC

ni

Rhizophoraceae Rhizophora harrisoni Kinsi gbeli LC

Rhizophoraceae Rhizophora mangle Kinsi gbeli LC

Rhizophoreceae Rhizophora racemosa Kinsi gbeli LC

Salt extraction
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Rice Farming Exploitation of wood for service and energy

Possible solutions

* For the extraction of salt, there was training and popularization of the
use of solar tarpaulin.

To mitigate the anthropogenic pressure on the mangroves, there have

been development projects in certain mangrove areas such as the Bay

of Sangarea in Dubreka, the West Africa Blue Project in Boffa and

Forécariah. These activities included:
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Mise enplace des baches écoles

Récolte de sel

Selrecolté

For rice cultivation, we have considered building protective dikes to
block the seawater in the crops; for it is the seawater that acidifies the
soil and renders it unproductive, and the populations are forced to go

elsewhere to clear new land.

See photos;
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For fish smoking, it has been envisaged to train and popularize
improved stoves which greatly reduce the amount of wood to be used
for fish smoking.

See photo

To mitigate the exploitation of mangrove wood, it is envisaged to create
community plantations with fast-growing species chosen in common
agreement with the communities that will serve them over the long

term of the timber exploitation sites.
In addition, communities are involved in the restoration of mangroves.

See photos
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Perspectives

In order to sustain the activities of the projects carried out and to extend
these mangrove mitigation activities to all stands, we intend to establish

mangrove restoration and conservation programs as follows:

Develop and implement mangrove restoration and conservation projects;
Delimitation and securing of mangroves;

Development of surveillance posts and inspection trails in the mangroves.

Installation of research and seed quality improvement centres.
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Annex 4.7: Lao PDR

297

Outlines

* Overview of Wetlands in Lao PDR
¢ Legal and Policy Framework

* Institutional Framework

* Ramsar Governance

* Threats and Challenges

* Way Forwards
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Threats and Management

o Encroachment

o Hunting and over harvesting
- Invasive species

- Habitat degradation

o Hydrological modification

o Climate change

o  Pollution

299



300



Annex 4.8: Lesotho

Conservatfion and Restoration of Wetlands in =7 Contents
= Lesotho — Country Report Q
at the 0. Wel to Lesoth
. . Welcome to Lesotho
Workshop on Mangrove Conservation and
Restoration 1. Types & importance of wetlands occurring in Lesotho
® 2. Challenges faced by Lesotho wetlands
Guandong, Fujian & Zhejiang - China 3. Wetlands conservation and restoration efforts in Lesotho
2n — 16" November 2025 .
- 4. Policy & Legal framework supporting wetlands protection,
By Motoho Maseatile - conservation and restoration
Director ) -
Department of Water Affairs \_/ 5. Role players in wetlands management
lnqseufi]e.lnoioho@q;;.|s
 +266 63071131 N Q . 6. What is the Future of Wetlands in Lesoﬂwo?\/
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etlands protection

\ LEGAL!\'UH(:I-. NO. LI UF ans

peclaratio of Wetland Areas and Natural Spring® as
Pr roes Notices 2024

n
otected ‘Water Resou!

[ Exercise of the powers conferred upon me py section 18(1) and 19(1) of the
| Water ‘Act, 200814

Mouummm_mo * 29 wetlands & 18 springs d
gs declared a
5

| iinister mwmibl: for natural pesourees, 1n consnuuiun with the Minister re P rOfeded

sponsible for loeal gnvcmrmn\. make the following Notice:

* Stakeh: |
0
(s conmliafioniel | * Stakeholde!
« Coordination & ngagement Citation and commencement r consultations und
n | e
collaboration | it his notico may b cited 85 the Declaration of Welland Areas and Natur® T way
@ gprings &8 Water Resourees Notice 2024, shall 0 operatiot
| onthe date of publication jn the Gazetle:
~ / | peclaration of pmlecnd- areas and springs
\ ip the Schedule 10

| The wetland greas and natural Springs gescribed i
-~
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ACT NO. 15 OF 2008

| \/ POy e | \/ PRy e
@elm R | — = ‘ @ \‘@o are the players in wetlands management? ‘

e Water Act, 2008 o/ e p—
An Act o provide for the management, protection, conservation development .
* Lesotho Water and Sanitation Policy, 2007 e > Government
Enaciod by the Partialg L e %{7
* Water Act, 2008 & (Water Resources Shart e o com L, * Communities
1 This Act may B
Management Bill, 2025 o the e of el LESOTHO . . _—
¢ ) ) eiton Gazette * Non-Governmental Organisations and Community Based Organisations
* Provide for wetlands identification, inventory, [Ty | B I ) L2
protection, rehabilitation, conservation, - * Academic and research institutions
including declaring wetlands as protected @ “The private sector

areaqs
; ’ * Development Partners and Agencies
* National Wetlands Conservation Strategy P g
* SADC Protocol on Shared Watercourses

* RAMSAR Convention on Wetlands

v e’/

@ s

Pl by the Auhariy of His Visjesty the King
Prce M52

ooy v

T i

Kea leboha Q
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Annex 4.9: Liberia
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Why wetlands Matter

The National Wetlands Taskforce -

= Executive Mandate

——
Ensuring Sustainable Environmental Management

306

Existing legal instruments -

= Environmental Protection and
Management Law of Liberia 2003
Sections 74 and 75

* The Environment Protection Agency
Act of 2002

» The Wetland Policy Document of 2014

Ensuring Sustainable Environmental Management

Objectives of the Taskforce -
= Preservation: Protect wetlands as national
ecological assets

= Economic growth: Unlock eco-tourism & job
opportunities

= Climate resilience: Saves billions in disaster costs
= Governance: Enforce laws & clarify land tenure

» Community benefits: Healthier spaces, cleaner
water, fisheries

Ensuring Sustainable Environmental Management
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Annex 4.10: Madagascar

.. 390,000 Ha in 2019
. 2% of the world's mangroves

“ Over 1% of the country's forest
cover

+. 98% on the west coast
.. 25% in protected areas

.. 32% managed by local
communities
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1. OVERVIEW: Key challenges

Lack of infrastructures: Access, signs (boundary, prohibition

Lack of adapted CEPA tools

Data collection and management

Land conflict

Weak governance and lack of law enforcement
Limited capacities of key stakeholders

Lack of financial resources
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2. MAIN INITIATIVES WITH GOOD PRACTICES AND LESSON LEARNED

MANGROVE NATIONAL
STRATEGY and ACTION PLAN

The strategy is based on five orientations:

* Restoration of mangrove multifunctionality;
Development of research and improvement of
knowledge management on mangroves;
Valorization of natural resources in mangroves as
natural capital;

Increased funding and development of the
partnership for the implementation of the action
plan;

Improving institutional and local governance.

S

STRATEGIE NATIONALE

DE GESTION INTEGREE

DE LUECOSYSTEME DES
MANGROVES A MADAGASCAR
HORIZON 2022 - 2031

3. INTERNATIONAL COOPERATION: Mangrove Conservation Foundation (MCF) l

2024-2026

313

The cooperation aims to enhance collaboration
between the Parties in mangrove restoration,
management and wise use, through technical

support, capacity building, CEPA

-
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Annex 4.11: Mozambique

CONTENTS

I. INTRODUCTION

II. LEGISLATION

III. MANGROVE DEGRADATION

IV. CASE STUDY: LIMPOPO RIVER ESTUARY
V. CHALLENGES AND PRESPECTIVES

VI. PARTINER’S

[. INTRODUCTION

“| In Mozambique, mangroves ocorre in all 07 coastal zones
provinces with approximately 396,080 hectares and more
than 50% of mangroves are concentred on Zambeze river
—. | Delta and around Quelimane city with aproximately
200km in the coastal area and about 50km in interland.

s | Mozambique has 9 sps: Avicennia marina, Bruguiera

3 y gymnorrhiza, Ceriops tagal, Heritiera littoralis,

Lumnitzera racemosa, Rhizophora mucronata, Sonetaria
alba, Xylocarpus granatum e Xylocarpus moluccensis.

315



II. LEGISLATION

Mozambique's environmental legislation is a pillar for the protection of coastal ecosystems,
through laws such as:

v'The Environmental Law 1Lei 20/1997); is being revised to grantee the inclusion actualy
dinamics of impacts of climate changes and human dinamics.

v'The Forest Law (Lei 17/2023);
v'The Biodiversity Conservation Law (Lei 5/2017); and
¥ Strategic and National Action Plan of Mangrove Management (2020-2024) in revision.

* The Governer implementing mangroves restoration in all coastal provinces in partnership
wich ONGs and OCB manily those that are working in coastal zones.
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III. MANGROVE DEGRADACTION

In Mozambique the estimated total area of mangrove losted is

aproximately 15.910ha in the last 24 years (1996-2020):

Causes:

1. Extraction of wood for charcool prodution, urbanization, among
olhers.

2. Impacts of ciclones and floods. The anual lose is estimated in 17 ha
(Saket e Matusse, 1994), while olher autors estimated in 88ha
(Fatoynbo et al., 2013).



IV. CASE STUDY: LIMPOPO RIVER ESTUARY

Tecnics Used for Mangrove Restoration
» Topographic survey;

» Hydrological channels restoration;

» Establishment of Nursery for Mangrove Seed and seedling
production;

#Planting (Mangrove restoration);

»Monitory; and
»Research

317

Description of the Study

Mangal degradado After floods (2000)

Area

1. Population: 35.000 Hb
2. Total Mangrove Area- 932 Ha
3. 2000- Floods

s. More than half of the
mangrove area was submerged
in fresh water for 45 days

s. About 382 hectare losted.
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V. CHALLENGES AND PRESPECTIVES

v Ensuring long-term mangrove sustainability;

¥ Establish partnership with Institute of research in Blue carbon to study the stocks

of Blue Carbon in mangrove forest;

v Create forests of native and exotic species where local communities can obtain

firewood and construction materials;

v Ensure the integration of the mangrove ecosystem into local primary schools;

v Inforce of financial resources

319

VI. PARTINERS AND AKNOLEGMENTS

v UNEP/Nairobi Convention,

v' GEF

v USAID (RESLIM and AWARD)

v University Eduardo Mondlane/Dpto of Biological Ciency

v Local Structures and Authorities, Local communities, including
NRMC

v IMC



Annex 4.12: Samoa

#
Contents

® Background

® What are Mangroves?

® Adaptations

® Mangroves of Samoa

* Distribution of mangroves species
® Characteristics of mangrove species
® Mangrove zonation

® Importance of mangroves

® Threats and Impacts

® (Conservation Initiatives

* Case study: Vaiusu Bay Mangroves

® Case study: Saanapu-Sataoa Conservation
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e
Adaptations:

*® Ability to excrete and exclude salt:
1. Exclusion: roots take up only water but exclude the bulk of the salt.

2. Extrusion: excess salt is excreted through special glands on their
leaves which gets washed away when it rains.

3. Accumulation: excess salt is accumulated in older leaves and bark
which fall off getting rid of the salt.

* Different species remove salt using the above mechanisms.
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S

Distribution of Mangroves:

® Total area of mangroves = 217.85 hectares & found on Upolu &

Savaii. However, there are more mangrove sites that are yet to be

included.

Mangrave stands mapped in 2012

Qsenee

322

Characteristics of mangrove species
of Samoa




7 ™
Mangrove Zonation

4. Beach Hibiscus & Coasral Forest Zone

- Py
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Post tsunami assessment of Malaela

Survived house

Wawe direction

Ocean

oURI0YS

Damaged house

Land use

] Pond. River
Forest
Mangroves

Shooting angle of Photo (c} ' 1LEm

[ bwmdaton depti |
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Annex 4.13: Sierra Leone

SierraLeone Country Reporton
Mangrove Conservation and
Restoration Effort

By Yatta H. Kamara
National Protected Area Authority

Second IMC Workshop, November 2025
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Threats to Sierra Leone’s Mangroves Protection and Restoration
(High Coastal Communities Dependence on Mangroves)

Firewood extraction (e.g.
fish smoking, bakery,
diesel making etc)

Rice farming and other Raw oyster harvesting,
agricultural deforestation Crab and local fishing

Mining (sand, stone, House construction
zircon) from urbanization

1’#7 5

Restoration Effort

An innovative method of tracking number of planted mangroves and growth progress using simple android
phone with an App being installed
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o L g ion prog in coastal
areas to i change resili i
g . e Fvelihaad

PP

p and
What we will need to be successful in
MBI'IQI'OVE conservation and Provide GIS, Re-mote Sensing and other monitoring
management tools to strengthen mangrove conservation, Restoration
and management

Enhance the capacity of staff and partners
through various training plans and knowledge
sharing

o Provide site i esto rt effecti
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Annex 4.14: Zimbabwe

BACKGROUND AND INTRODUCTION

» Zimbabwe is a landlocked country surrounded by South
Africa, Zambia, Mozambique and Botswana.

» Zimbabwe has a population of 14 million people ( 2022
census)

» No mangroves but inland wetlands only
» No shores no costs and beaches
» About 11 700 square kilometres are covered by wetlands

» Seven of the wetlands sites are RAMSAR sites which
include the Victoria Falls which was the venue for the COP
15 in July.

» Zimbabwe is a signatory to the RAMSAR Convention (2013)

WETLANDS: THEIR THREATS AND
COMMUNITY BENEFITS IN ZIMBABWE

PRESENTED BY ROBERT RWAFA, PROVINCIAL MANAGER
MINISTRY OF ENVIRONMENT, CLIMATE AND WILDLIFE
ENVIRONMENTAL MANAGEMENT AGENCY,

ZIMBABWE

MAP OF ZIMBABWE

e
—
”-( Lake
anta
Q I 3 - HARARE
i OFwange ‘— Shitungwiza «

LR Kwekwe are
ZIMBABWE )
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KASIBO WETLAND,
HWANGE DISTRICT, Matabeleland North

» Located in the heart of Hwange, Zimbabwe the Kasibo
wetlands are a vital ecosystem that supports a diverse
range of flora and fauna.

» The wetland plays a crucial role in maintaining the
region’s biodiversity, providing habitat for numerous
bird species and supporting the livelihoods of local
communities.

» The Kasibo wetlands are an important site for
waterbirds and other wildlife, and their conservation is
essential for sustaining the ecological balance and
promoting sustainable development in the area.

PROJECTS IN KASIBO WETLANDS

The wetland has also provided bees hives for honey production due to the
availability of diverse vegetation

Irrigation garden established in Kasibo wetland
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Pictures of the Driefontein wetland showing pastures
thriving and clean flowing water

DRIEFONTEIN WETLANDS

» The Driefontein grasslands is located in the Zambezi river
basin about 200 km south-west of Harare

» It is located in the Chirumanzu district in the Midlands
province of Zimbabwe

» The Driefontein wetland is the head water for five rivers
(Mutirikwi, Pokotekwe, Deure, Chivake and Shashe),
originating from the central watershed of Zimbabwe

SOCIAL AND ECONOMIC VALUES

Vegetable cropping within the wetland is the main source of
livelihood for the local communities

Several types of vegetables are grown in communal gardens within
the wetland. These include beans, tomatoes, potato, rape and
other cash crops which fetch high market prices in nearby towns
and cities, such as in Gweru.

Due to the wet conditions throughout the year, the wetland
supports the growing of maize crop during the dry season.

Communities around the wetland sometimes exchange the maize
for horticultural crops.

The wetland also provides grazing pasture and water for livestock
and provides cultural services as there are many traditional beliefs
and myths attached to it. (IKS helping its conservation)

Tourism
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ENVIRONMENTAL VALUE

» The Driefontein wetland is rich in birds and other
biodiversity, Three globally threatened bird species namely
the Wattled Crane (Bugeranus carunculatus), Grey Crowned
Crane (Balearica regulorumLand Secretary bird (Sagittarius
serpentarius) are found in the wetland.

» The Wattled and Grey Crowned Cranes were reported to
damage maize crops in Driefontein wetland resulting in
conflict with subsistence farmers

» Many other protected bird species which include Kori
Bustard, Black-bellied Korhan, Saddle Billed tork, White-
backed and Lappet-faced Vulture, and Batelaur Eagle are
found in this area.

» Mammals which include waterbuck, zebra, vervet monkeys,
baboons, warthog, spring hares, impalas, squirrels and
jackals are also found in the wetland.

» Driefontein wetland is the key breeding and foraging area
for cranes, supporting more than half of the total crane
population found in the country.

» The wetland also supports species of amphibians such as
Frogs

» The Grey Crowned Crane, which is quite common in
Driefontein, is an endangered bird species

» The wetland area used to be fenced when it was under
private ownership, before resettlement areas were
established in year 2000. Grazing was controlled and no
cultivation was carried out

» Change of land tenure has resulted in land use change,
resulting in wetland ecological conditions modification.

» Due to uncontrolled human activities on the wetlands site,
the fence was removed and uncontrolled grazing and
cultivation contributed towards the degradation of the
wetland. (Tragedy of the Commons)

» Increased presence of water hyacinth due to eutrophication
» Little buy in from locals
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What Government is doing

v

vYyYVYyYVYYVYYW

Annual commemoration of World Wetlands Day with high profile
offices as Guests

Continuous training and environmental awareness campaigns to
communities

Law enforcement ( S.1. 7 of 2007, the EMA Act Cap 20:27 and the
Water Act)

Environment Courts creation

Enactment of the National Wetlands Policy

Engaging community members as Environmental Monitors
The Catch them young policy in schools

Signatory to many Multi-lateral Environmental Agreements

THANK YOU
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CONCLUSION

» Zimbabwe’s wetlands are invaluable ecosystems that
support biodiversity, provide essential ecosystems
services, and contribute to the livelihoods of local
communities

» They also help mitigate the impacts of climate change

» However they face significant threats from unsustainable
human activities

» It is crucial that collective action be taken to conserve
and protect these vital ecosystems for future generations

» For this to succeed, local communities must be part of
the matrix
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