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Background

Protected areas are the foundation of nature conservation.
However, despite PAs and other effective area-based
conservation measures (OECMSs) being essential, they are no
longer considered sufficient in many places (IUCN, 2019).
Active measures must be taken to maintain, enhance, or restore
ecological connectivity between protected areas (Tabor, 2019).
Maintaining and increasing ecological connectivity can
Improve ecosystem resilience and reduce the impact of climate
change, which has become one of the important strategies for
biodiversity conservation (Bernhardt et al., 2013; Littlefield et
al., 2019)

Ecological corridors and networks are considered important
means to protect ecological connectivity and are essential
components of biodiversity conservation and ecosystem
protection.
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» Most of the international research focuses on terrestrial ecological corridors, and there is relatively limited
theoretical and practical knowledge regarding marine ecological corridors. This greatly restricts the progress

of marine ecosystem conservation and restoration efforts.
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Using "ecological corridor" as the keyword, the number of articles published on Web of Science over the years (left);
Using "marine ecological corridor"” or "coastal ecological corridor" as keywords, the number of articles published on
Web of Science over the years (right) (Du et al., Journal of Applied Oceanography, 2025).



Guidelines for conserving connectivity
through ecological networks and corridors
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In some cases, the delineation of an ecological corridor

may need to include a third, vertical dimension if biodiversity
is to be effectively conserved. Some protected areas and
OECMs already have vertical limits (e.g. they apply only to

a certain depth underground or below the water surface).
Vertical limits have become particularly controversial in
marine protected areas, where vertical zoning for commercial
purposes may undermine conservation objectives (e.g.

by disrupting ecological connectivity), as it is extremely
challenging to monitor or enforce. Examples of vertical-
dimension considerations in terrestrial systems include the
placement of wind turbines in flyways that intercept and kill
migrating avifauna, and, in marine systems, the deployment
of fishing gear (e.g. drift nets) at different levels of the water
column that intercept and kill migrating pelagic species. Such
considerations may also apply to surface freshwater systems,
including deep-water lakes with faunal zonation, but also to
subterranean freshwater systems, which require management
strategies that recognise these systems might be affected

Gravel bed river systems have riparian corridors that extend well beyond their
banks into the subsurface hyporheic zones (see Hauer et al., 2016.) Tusheti,
by activities at the surface that are relatively remote from Republic of Georgia © Juraj Svajda

them. The height and depth dimensions of an ecological
corridor need to allow for effective management to achieve its

connectivity objectives. the seafloor vary greatly based on political jurisdictions and
types of human activities (e.g. mining, laying pipelines, or

Another aspect of vertical dimensionality is subsurface use constructing offshore oil extraction facilities). Planners should

rights given that accessing underground resources can consider how such modifications affect the movement of

harm conservation values. For example, subsurface rights to species targeted for protection.
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Guideline for indentification of

« Marine ecological corridor research and pilot projects marine ecological corridors

are one of the key focus areas of the Marine Early

Warning and Monitoring Division of the Ministry of General (Approved)

Coral Ecological Corridor

(Approved)

Fish Ecological Corridor
(Approved)

Migratory Waterbird Ecological
Corridor (Approved)

Amphibian Ecological
Corridor (Approved)

Natural Resources.
 Despite the work of Marine ecological corridor has

been summarized domestically and internationally,

and some manuals or guidelines have been formed,
there is currently a lack of universally applicable,

operational, and guiding standards specifically for the Marine Mammal Ecological

Corridor (Approved)

Identification of marine ecological corridors in China

and even the world.
(Du et al., 2025, approved )
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 Based on the research foundation of ecological connectivity and in response to the needs of ecological
civilization construction in China, we have taken the lead in conducting pilot studies on the selection

and delineation of marine ecological corridors.
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« We have compiled the Guidelines for identification of Marine Ecological Corridors, Part 1 - Part 6.

« All 6 guidelines approved by the Ministry of Natural Resource.



Data analysis

Program formulation

Ecological corridor
survey

Ecological corridor
identification
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Data collection

Determination of marine ecological
corridor identification goals

Selection of target species for marine
ecological corridor identification

Development of a marine ecological
corridor identification program

Evaluation of the marine ecological
corridor identification program

Design of the survey plan for identifying
marine ecological corridors

Marine ecological corridor identification survey

Identification of spatial boundaries for marine
ecological corridors

Drawing of spatial boundaries for marine
ecological corridors

Compilation of achievements in the
identification of marine ecological corridors



Identification of Marine Ecological Corridors in China

 Based on the research foundation of ecological
connectivity and the demand of the national
strategy for ecological civilization construction,
guidelines for identifying and conserving marine
ecological corridors are proposed.

Five marine areas were selected from north to
south for pilot research on the identification of
marine ecological corridors.

Based on the collection of historical data and
field supplementary investigations in the pilot
areas, the ecological corridors of each pilot area
were preliminarily identified using the workflow
and technical methods proposed in the
guidelines.
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22 |dentification of Marine Ecological Corridors in China

« ldentifying marine ecological corridors for Indo-Pacific humpback dolphins (Sousa chinensis) based on
species distribution modeling and least-cost path analysis.

» The route along Tiulong River Estuary-south of Culangyu Islet-Huangcuo-Dadeng Island and Xiaodeng
Island may be the main migratior route of Indo-Pacific humpback dolphins in Xiamen Bay.

« The assessment results indicate that tourism and shipping activities are likely to be the main sources of
Impacts on the Indo-Pacific humpback dolphin ecological corridor.
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(He, Hu, Du, Chen, Acta Ecologica Sinica, 2022)



22 |dentification of Marine Ecological Corridors in Yellow Sea

» For the small yellow croaker (Larimichthys polyactis) in the East China Sea and Yellow Sea as the
research subject, explor the spatial distribution and corridors of small yellow croaker in different seasons.
It attempts to establish a method for identifying ecological corridors for small yellow croaker based on

random forest models, least-cost path analysis.
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Simulation of Directional Corridor Pathway (Chen, Du*, etal,, in preparation )
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« A method for identifying ecological corridors for migratory waterbirds is

presented using coastal wetlands in Yancheng in Yellow Sea as an example.

Open water
waterbirds

Shorebirds

 Using distribution data of 40 coastal waterbird species to identify ecological
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source patches by combining MaxEnt and MSPA methods, and identified

key ecological bottlenecks and facilitators using circuit theory.
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22 Prospect

» Global Technical Guidelines for identification of Marine Ecological Corridors

» ldentification of Marine Ecological Corridors: Case Studies

nature
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Build global collaborations to

« Small yellow croaker protect marine migration routes

By Jianguo Du, Bin Chen, Feng Cai & Wenjia Hu &
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« Anchovy
« Sharks

Migrations of marine species such as whales, eels and sea turtles are some of the largest in the
world. Identifying, monitoring and maintaining ecological corridors is one focus of the
Kunming-Montreal Global Biodiversity Framework, which was adopted in 2022 at the United
Nations COP15 biodiversity summit, chaired by China.

» Scleractinian coral

China sees protection of these habitats as a priority. In 2020, maintenance of coastal
corridors was integrated into the national master plan for ecological protection and

e restoration. In January, the revised Marine Environmental Protection Law was implemented,
legislating for the conservation and restoration of crucial marine ecological corridors. The
Ministry of Natural Resources is developing technical guidelines to identify ecological

corridors for fishes, mammals, reptiles, water birds and corals.

Global cooperation beyond the efforts of individual countries is also crucial. The COP14
Convention on the Conservation of Migratory Species of Wild Animals, which meets in
Samarkand, Uzbekistan, this week, has adopted “Nature knows no borders” as its slogan. We
appeal to nations to build these collaborative frameworks and global technical guidelines to

preserve marine ecological corridors.
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