
ARTICLE

Global conservation priorities for wetlands and
setting post-2025 targets
Qu Yi 1, Gong Huixin2, Zheng Yaomin 2,3✉, Shi Jinlian2,3✉, Zeng Xingyu1, Yang Huize2, Wang Jiaxin3,

Niu Zhenguo4, Li Liping 4, Wang Shudong4, Zhao Tianjie 4, Cao Yue5, Wang Zongming6, Mao Dehua6,

Jia Mingming6, Guo Ke7, Gong Peng 8, Cui Guofa9 & Huang Xiankai2,3

Wetland conservation is becoming increasingly important as wetland areas decline globally.

However, no comprehensive global-scale mapping of wetland conservation priorities and

targets has been published. This information is needed to extend the current protected area

network and improve the conservation efficiency for wetlands. Here, we propose a cost-

effective assessment model for wetland conservation by integrating wetland conservation

value- and human impact-related indicators to identify global wetland conservation priorities.

These priorities cover 28% of the potential global wetland distribution, and of that, only 44%

is currently protected by existing protected areas. To protect more wetland conservation

priorities, we propose three target-setting scenarios for protected area expansion that offer

additional contributions of 9.40%, 42.40%, and 55.97%, respectively. These three global

targets can be downscaled to the national level and used to update national wetland biodi-

versity conservation strategies and action plans under a harmonized legal and regulatory

regime at different scales and jurisdictions.
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Wetlands are among the most important ecosystems for
biodiversity, yet they have been substantially decreased
in extent and degraded by intensifying anthropogenic

disturbance and climate change1,2. The biodiversity of remaining
wetlands faces unprecedented threats3–6. Studies show that the
area of wetlands has declined by 50% globally since 1900, and
perhaps by as much as 87% since 17007. The substantial loss of
wetlands has resulted in the listing of 25% of the world’s inland
wetland-dependent species as threatened, of which 6% are criti-
cally endangered8. Given these circumstances, the need for wet-
land conservation is widely recognized and is increasingly
prioritized worldwide9. Facilitated by international conventions
such as the Convention on Wetlands of International Importance
Especially as Waterfowl Habitat (Convention on Wetlands) and
the Convention on Biological Diversity (CBD)10,11, research on
wetlands has received unprecedented attention in terms of bio-
diversity conservation and restoration, environmental protection,
and carbon sequestration12,13. To enhance the efficiency and
feasibility of implementing wetland protection and management,
research on biodiversity prioritization, PA network optimization,
and conservation target setting are particularly urgent.

The 14th Meeting of the Conference of the Contracting Parties
to the Ramsar Convention on Wetlands (COP14) was held in
Wuhan, China and Geneva, Switzerland in November 2022. At
the conference, the final decision was made regarding the post-
2025 Strategic Framework for Global Wetland Conservation and
Development, requiring a similar format of mapping as the post-
2020 Global Biodiversity Framework targets and the Sustainable
Development Goals (SDGs)14. According to the CBD, a global,
outcome-oriented framework should be provided for the devel-
opment of national sustainable development and biodiversity
targets, which is a necessity for global wetland biodiversity con-
servation. Indicator-based conservation prioritization is another
essential need in the establishment of the framework, target set-
ting, and progress tracking15,16. The use of fixed targets was
proposed as part of the biodiversity framework to avoid delayed
compensation for human impacts that reduce ecological resilience
and cause prolonged biodiversity losses17. However, owing to
methodological uncertainty, the difficulty of obtaining wetland
data, and the high dependency of stakeholders, no mapping of
wetland conservation priorities (WCPs) and targets at the global
scale has yet been published.

Indicators exist for wetland extent, overall biodiversity, and
human impact, but all three must be considered simultaneously
for the prioritization of wetland conservation. The global wetland
extent trends (WET) index, a proof of concept for building a
global picture of trends in wetland extent over time18,19, has been
applied for key environmental assessments20,21 and has been
included in the Biodiversity Indicators Partnership. Studies that
address the conservation needs of global freshwater biodiversity
offer a reference for the global conservation policy agenda22,23.
These achievements provide quantitative indicators and policy
implementation priorities for global wetland conservation and
management. However, these indicator and policy references lack
global conservation priorities that fully account for wetland bio-
diversity while balancing the impacts of human activities, which
are essential for aligning with policy goals24.

Previous studies provide much of the required knowledge to
help with this prioritization of wetland conservation. Several
studies have identified priority areas for biodiversity conservation,
including the Biodiversity Hotspots (BH)25, Key Biodiversity
Areas (KBA)26,27, Three Global Conditions for Biodiversity
Conservation and Sustainable Use (3 C)28, and Global 200
Ecoregions (G200)29,30. These templates on biodiversity could be
combined with templates of wetland distribution, such as the
Potential Distribution of Global Wetlands (PDGW)31, as well as

of human impacts, such as Low Impact Areas (LIA)32, to provide
a foundation for obtaining key areas and conservation priorities
for wetland biodiversity. All these templates of global biodiversity
conservation priorities, wetland distribution, and human impacts
are widely recognized and represent several important facets of
wetland biodiversity conservation prioritization.

To bridge the gap between wetland conservation science and
the political theory required for the post-2025 Strategic Frame-
work for Global Wetland Conservation and Development, we
propose an assessment model to identify WCPs and set con-
servation targets for global wetland protected area (PA) optimi-
zation, based on the methods and datasets derived from previous
studies on wetlands in China33–37 and globally38–40. Three cri-
teria are included: (1) the effectiveness of wetland conservation
assessment; (2) the feasibility of implementation for wetland
conservation, which requires spatially explicit and quantity-
specific conservation targets; (3) the different scenarios for target-
setting at global and national scales. By considering the above
criteria, our research aims to provide technical and management
support for the contracting parties of the Convention on Wet-
lands and CBD, to achieve the post-2025 goals of global wetland
conservation and development.

Results
Distributions of WCPs. The WCPs cover 8.73 × 106 km2,
accounting for 28.3% of the global potential wetland distribution
(which covers an area of 30.85 × 106 km2), with Level 1 covering
0.79%, Level 2 covering 3.78%, Level 3 covering 16.92%, and Level
4 covering 6.82% (Fig. 1, Supplementary Table S1). Asia was
home to the largest distribution of WCPs (with an area of
2.36 × 106 km2), followed by Africa, Europe, and South America
(with areas of 1.69 × 106 km2, 1.65 × 106 km2, and 1.64 × 106 km2,
respectively) and then by North America (0.93 × 106 km2) and
Oceania (0.46 × 106 km2).

Level 1 WCPs were mainly distributed in Europe; Levels 2 and
3 in Europe, South America, Africa, and Asia; and Level 4 in
Europe, North America, Africa, and Asia (Supplementary Fig. S1).
In terms of the coverage ratio of different WCP levels, the
countries and regions in North America, South America, and
Oceania have relatively high ratios, with Level 1 covering
approximately 1% in all countries and regions, Level 2 covering
0–12%, Level 3 covering 5–35%, and Level 4 covering 0%–30% in
most countries and regions (Supplementary Fig. S2). Exception-
ally high ratios (over 40%) were observed in the Level 2 and 3
WCPs of some countries in Europe, North America, and Oceania.

Conservation efficiency of the current PA network for WCPs.
The distribution of WCPs and the existing PA network clarified
the spatial location and boundaries of protected and unprotected
WCPs (Fig. 2, Supplementary Fig. S3). Globally, many regional
WCPs were not included in the global PA network. For example,
central Asia and northern Europe are regions of great importance
for global wetland biodiversity, yet there are still many unpro-
tected WCPs, despite the relatively high coverage rate of the
existing PAs (Fig. 3). On the western European border with
Africa and in northeastern Europe, the existing PA coverage is
limited, leaving many Level 2 and 3 WCPs unprotected.

Across the globe, 17.0% of terrestrial areas have been
designated as PAs (PAs without vector boundaries were not
included), but only 44.03% of WCPs were protected, with the
remaining 55.97% unprotected. Among all WCPs, the proportion
of protected and unprotected WCPs was 1.13% and 1.64% in
Level 1, respectively; 5.60% and 7.76% in Level 2, respectively;
26.78% and 33.00% in Level 3, respectively; and 10.52% and
13.57% in Level 4, respectively (Supplementary Fig. S4).
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The contribution of countries to the conservation of global
WCPs varied widely, with nine countries, namely the Russian
Federation, China, Brazil, Canada, Australia, the United States,
Indonesia, Spain, and Peru, contributing more than 50% of the
total global WCPs. At the same time, the proportion of
unprotected WCPs in the Russian Federation, China, Brazil, the
United States, Australia, Spain, and Turkey exceeded 50% of the
total area of WCPs (Fig. 4). Bridging these wetland protection
gaps and improving the global network of PAs can improve the
effectiveness of wetland protection and thus enhance the quality
of the PA network.

Global and national conservation target setting. Under the
three scenarios of Conservative, Moderate, and Ambitious targets,
the global coverage rate of PAs reached 17.68%, 19.29%, and
20.00%, respectively, providing an additional 9.40%, 42.40%, and
55.97% coverage for WCPs. For each continent, an additional
1.5%–4.5% of the continent’s area must be protected to achieve its
Ambitious targets (Supplementary Fig. S5). Under any of the
targets, countries or regions with a PA coverage rate of more than
17% were mainly located in South America and Africa (Fig. 5).

The number of countries or regions in Classes 4 and 5 (high
PA coverage rate more than 17%) distinctly increased under the
Conservative, Moderate, and Ambitious targets (Supplementary
Table S2). Under the Conservative targets, the global pattern of
PA coverage rate varied only slightly, with 31 countries or regions
undergoing different degrees of increase and only four (Cook
Islands, French Polynesia, Gibraltar, and Reunion) increasing
markedly from Class 1 to 4. Under the Moderate and Ambitious
targets, the global pattern of PA coverage rate changed noticeably.
There were 74 (for Moderate targets) and 87 (for Ambitious
targets) countries or regions experiencing different degrees of
increase, in which 19 and 21 increased markedly from Class 1 to 4
(Supplementary Table S3 and S4).

The top 10 contracting parties with the highest PA expansion
potential included Russia, China, Brazil, the United States (a non-
contracting party to the CBD), Australia, Spain, Turkey, Canada,
Indonesia, and South Africa (Fig. 6). Overall, these top 10
countries with the largest PA expansion potential contribute
61.91% to the global expansion of PAs under the Ambitious
Target. Under the Ambitious target, the top 10 contracting parties
(to the Convention on Wetlands or CBD) with the highest PA
coverage included Brazil, Russia, China, the United States,
Canada, Australia, Algeria, Venezuela, Mongolia, and Indonesia
(Supplementary Fig. S6).

Discussion
Currently, most global-scale biodiversity conservation priorities
are evaluated on the basis of the biodiversity of all ecosystems
combined41–44, and specific studies on global wetland biodiversity
remain scant. This study proposed an assessment model to
identify priorities for global wetland biodiversity conservation
and proposed targets for PA coverage in three scenarios at both
global and national scales. We adopted the consistent conserva-
tion target scenario framework with the expansion of the global
PA network that is based on cost-effectiveness to ensure the
optimization and feasibility of global biodiversity conservation
outcomes. Priority assessments of wetland ecosystems have
mostly been regional-or national-scale assessment studies, for
example, highly prioritized PAs for biodiversity in Patagonian
wetlands and the prioritization of wetland conservation in
Manawatu Wanganui, New Zealand45,46. In addition, conserva-
tion priority sites and corresponding prioritization ranks for
coastal wetlands in China have been identified by integrating
shorebird survey datasets from multiple sources and using the
criterion of 1% of the global or flyway population and priority
index P-i47. In contrast, the current study identified quantitative
conservation targets and specific spatial locations of wetlands at

Fig. 1 Spatial distribution of wetland conservation priority areas (WCPs) at different priority levels. The darkest red color represents the WCPs with the
highest priority, while the lightest yellow color indicates the WCPs with the lowest priority.
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both global and national levels. The proposed prioritization fra-
mework and targets under different scenarios will provide tech-
nical support and spatially specific target references for
contracting parties of the Convention on Wetlands and CBD,
which have set up mutually supportive goals and targets,
including the Ramsar Strategic Plan, SDGs, and Aichi Targets.

Policy implications for wetland biodiversity conservation at
global and national levels. Wetland conservation policies vary
across countries and regions. Most countries have no special laws
for wetland conservation48. Relevant regulations are scattered
within the policies of other departments, such as laws pertaining
to environmental protection and water resources, but this results
in protection gaps or conflicts between different departments49.
Therefore, guidelines that provide specific targets and locations

for wetland conservation at both the global and national levels are
crucial for improving wetland conservation policies.

At the global level, our research can provide technical support
for the post-2025 Strategic Framework for Global Wetland
Conservation and Development and can also guide wetland
conservation related to SDG 6.6 (protection and restoration of
water-related ecosystems). Expanding PAs based on WCPs can
help in the development of wetland conservation targets at the
global level50. The WCPs may be valuable for locating PA
expansion areas, which can be beneficial for preventing further
loss of wetland biodiversity. At the national level, countries and
regions play different roles in the projected global PA expansion,
especially the contracting parties to the Convention on Wetlands
and CBD. This study can inform policy development related to
wetland conservation in various countries. There may be great
differences in the national responsibilities for global wetland

Fig. 2 Global distribution of wetland conservation priorities (WCPs) and protected areas (PAs). The darkest red color represents the unprotected areas
of WCPs with the highest priority, while the lightest red color indicates the unprotected areas of WCPs with the lowest priority. The darkest green color
shows the protected areas of WCPs with the highest priority, while the lightest green color shows the protected areas of WCPs with the lowest priority.
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Fig. 3 The proportion of protected and unprotected wetland conservation priorities (WCPs) on each continent. Antarctica and Greenland are excluded.
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Fig. 4 The contributions of individual countries and regions to global wetland conservation priorities (WCPs). Values for all countries and regions
(excluding Antarctica and Greenland) were calculated. The names and proportions of the 23 countries that contribute more than 1% of global WCPs are
shown.

Fig. 5 The global pattern of protected area (PA) coverage rate under the existing conditions and the three scenarios. Countries and regions were
grouped into five classes (Class 1: < 8%, Class 2: 8–12%, Class 3: 12–17%, Class 4: 17–20%, Class 5: > 20%) according to the range of PA coverage rate
under the three targets. The darker the color, the higher the PA coverage rate in one country. A represents the rate of existing PA coverage, B is the rate of
PA coverage under the Conservative target scenario, C indicates the rate of PA coverage under the Moderate target scenario, and D denotes the rate of PA
coverage under the Ambitious-target scenario.
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biodiversity conservation, the need for and suitability of areas for
PA expansion, and levels of threatened biodiversity, because
many important natural and social issues need to be considered at
the national level51,52. Setting biodiversity conservation targets for
wetlands at the national level with the global conservation targets
as a framework will be conducive to updating national
biodiversity strategies and action plans under a harmonized legal
and regulatory regime at different scales and jurisdictions.

In addition to numerical targets, target areas for PA expansion
have also been identified using scenarios with clear boundaries
and priority conservation levels. It should be noted, however, that
the targets proposed for each country in this study are indicative
rather than mandatory, and they are intended to provide
numerical and spatial references for contracting parties of the
Convention on Wetlands and CBD to set their own formal
targets. When actually implemented, these targets should be
further downscaled by incorporating more accurate datasets to
help local governments develop detailed implementation plans.

Importance of wetland ecosystem and biodiversity conserva-
tion in different countries. Based on the contribution to global
WCP conservation, the contribution to the global PA system, and
the urgent need to improve national PA efficiency in different
countries, the following three categories of countries require
special attention.

(1) Mega-WCP countries: These countries have the widest
distribution of WCPs and are critical for the global conservation
of wetland ecosystems and biodiversity. A few WCP-concentrated
countries (China, Brazil, the Russian Federation, Australia,
Indonesia, Venezuela, Peru, and the United States) can contribute
significantly to global wetland biodiversity conservation. These
countries play an indispensable role in the protection of wetland
ecosystems and biodiversity. They should thus enhance the
protection of WCPs and strive to achieve ambitious conservation
targets as much as possible; otherwise, major losses to global
wetland biodiversity could result.

(2) Countries with great WCP contributions to the global PA
system: These are countries with the largest area of unprotected
WCPs, such as the Russian Federation, China, Brazil, the United
States, Australia, Spain, Turkey, Canada, Indonesia, and South
Africa. These countries have the potential to contribute greatly to
global PA expansion (up to 61.91%). They are crucial in
improving the global PA system for wetland biodiversity
conservation. Even though a margin of error in the area of
unprotected WCPs exists in each country (owing to the exclusion
of national wetland parks and important wetlands from WDPA),

giving conservation priority to WCPs in these countries can
quickly improve the wetland biodiversity conservation efficiency
of the global PA system.

(3) Countries needing to improve national PA efficiency: These
countries have a large distribution of WCPs, yet only a small
percentage is protected. This suggests that national PA networks
are not sufficiently focused on wetland biodiversity, and that
national or regional PA networks need to be expanded to protect
more wetland ecosystems and biodiversity. There is an urgent
need for further conservation. For example, the Russian
Federation and Mexico have large areas covered by PAs, while
only 16% and 24% of WCPs are protected. Of the top 20
countries in terms of PA coverage, approximately one-third have
less than 50% of their WCPs protected.

In summary, the five countries that should prioritize global
wetland biodiversity conservation are Russia, China, Brazil, the
United States, and Australia. It should also be noted that five
countries, namely French Polynesia, Micronesia, the Cook
Islands, Anguilla, and Aruba, which are mostly archipelagos,
have many of their WCPs unprotected (more than 10% of their
land area), and conservation should be strengthened.

The effective implementation of the CBD and the development
of the SDGs’ targets require clarification of each country’s
responsibilities, rights, and obligations in the conservation of
various ecosystems and their biodiversity. The current study
informs the responsibilities of each country in achieving its
wetland biodiversity conservation targets. Countries with high PA
coverage may limit their economic development if they are to
protect more areas with wetland biodiversity potential, which will
pose a substantial challenge for countries that have high levels of
biodiversity but poorer economies53. A concerted international
effort is required to tackle the dilemmas faced by these types of
countries that take on a disproportionate share of responsibility
for wetland biodiversity conservation. Therefore, there is an
urgent need for a global collaborative mechanism that weighs the
benefits of expanding PAs versus managing existing ones54,55, to
significantly improve the effectiveness of global biodiversity
conservation through multilateral global action56, sharing knowl-
edge, good practices, and resources.

Limitations and future research. There are inevitably some
limitations associated with this study, including uncertainties
related to data quality and the weighting process. Although the
best currently available data were used in this study, there were
still differences in data quality across countries57,58. Therefore, it
is necessary to further validate and optimize our approach at the

Russia China Brazil America Australia Spain Turkey Canada Indonesia
South

Africa

ExistingPAs 678 1021 1960 1334 866 48 2 1361 187 70

Conservative target 237 30 78 1376 34 43 15 16 29 26

Moderate target 735 419 278 1453 132 167 141 84 108 89

Ambitious target 961 570 329 1555 182 169 166 139 129 113
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Fig. 6 The top 10 countries with the largest protected area (PA) expansion potential under the ambitious target. The terrestrial areas of all countries
and regions (excluding Antarctica and Greenland) are calculated.
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national level when setting conservation targets in practice. It
should be noted that understanding how to monitor and predict
wetland biodiversity after the establishment of PAs remains a
challenging issue. In future research, more impacts of human
activities and climate change on wetland biodiversity should be
included59,60. A predictive model of wetland biodiversity linking
human-induced land use change, hydrological disturbances,
footprints, and climate change is needed to improve the wetland
biodiversity conservation and monitoring system. It is also
necessary to quantify wetland biodiversity threats at the global
and national levels (including threats from anthropogenic dis-
turbance and climate change) to provide an additional reference
for national wetland biodiversity conservation targets in the
context of global change.

Conclusions
The aim of our paper was to propose a cost-effective assessment
model for wetland conservation, identify global wetland con-
servation priorities (WCPs), and provide three target-setting
scenarios for current PA expansion. The present assessment
model advances a systematic framework for comprehensive eva-
luation of wetland conservation that considers multiple aspects
such as wetland ecosystems, biodiversity, ecological zones,
population density, land for construction, and human impacts.
The identified global WCPs clarify the quantity and spatial
location of wetlands that need priority for protection globally. If
the Ambitious target can be achieved, the expanded PA system
can fully protect global WCPs and substantially improve the
wetland conservation efficiency of the PA system.

This paper contributes to theory and methodology by offering
an approach to the assessment and prioritization of global wet-
land conservation, which remain underexplored in extant studies.
By introducing two main groups of factors affecting the global
prioritization of wetland conservation, our review of the relevant
global products adds to the relevant body of knowledge. Fur-
thermore, the assessment model integrates sub-indicators of these
factors into an implementable evaluation tool. Our study has
important practical implications as well. The global scale and
spatially specific wetland conservation priorities and targets can
contribute to bridging the gap between conservation science and
the political theory required for the post-2025 Strategic Frame-
work for Global Wetland Conservation and Development. As the
requirements of global wetland sustainable development become
increasingly multi-target specific, further work will focus on a
prioritization system that integrates conservation, monitoring,
and prediction to provide more comprehensive quantitative tar-
gets for the contracting parties of the Convention on Wetlands.

Methods
Data sources and processing. After reviewing the relevant global
products, we chose eight global-scale wetland-related datasets, six
biodiversity templates, and three human-impact datasets to cal-
culate the sub-indicators for assessing and prioritizing wetland
conservation (Table 1). These templates and datasets were
selected because: (1) they identify important spatial information
in consideration of at least one facet of wetland biodiversity; (2)
they are robust and widely used in global wetland and ecoregions
identifying and biodiversity evaluation; and (3) the data are
relatively reliable and accessible. All the wetland-related datasets
adopt the widely accepted Ramsar Convention definition for
wetlands. The wetland types include natural wetlands (marine/
coastal wetlands, inland wetlands) and artificial wetlands.

The dataset of global glaciers was selected to refine the WCPs.
The WDPA was used to identify conservation gaps by overlaying
the PA layer with WCPS. The GADM was used to calculate the

conservation target of each country. All these templates and
datasets are available online. To ensure spatial consistency, all
data used the same projection and were transformed into a raster
format at a resolution of 1 km.

Assessment model for wetland conservation and prioritization.
To identify cost-effective, comprehensive global conservation
priorities for wetland biodiversity while balancing the impacts of
human activities, we established a two-level index system to assess
and prioritize wetland conservation value. The index system
includes two primary indicators (wetland conservation value and
human activity intensity) and six sub-indicators (importance of
wetland ecosystem (IWE), importance of species (IS), importance
of ecological zone (IEZ), population density (PD), land for con-
struction (LC), and human impact (HI)) (Table 2).

Each sub-indicator was spatialized by further processing the
products introduced in the data sources. We overlaid the eight
global wetland products (GLWD, PDGW, GMFAGB, MFDW,
GLC_FCS30, GlobCover2009, GLC2000, and GWVS) to derive
the IWE. We assumed that the higher the number of overlaps, the
greater the potential distribution probability of wetlands and the
higher the importance of the wetland ecosystem. Similarly, we
obtained the IEZ by overlaying four sets of key biodiversity and
ecoregion-related templates (KBAs, BHs, 3Cs, and Global200),
with a higher number of overlaps representing higher conserva-
tion value in terms of biodiversity and ecological processes. We
obtained the IS by integrating waterfowl distribution data and
information on endangerment levels (from the GBIF and IUCN
Red List of Threatened Species). The human impact-related sub-
indicators PD, LC, and HI were obtained by directly ranking the
datasets of GHS_POP, GHS_SMOD, and LIAs. To quantify the
importance or impact of these indicators, a value from 60 to 100
was assigned to IWE and IEZ according to the number of
overlaps, to IS based on the endangered category, and to PD, LC,
and HI based on the degree of impact of human activities. The
specific details of value assignment are shown in Supplementary
Table S5.

The weights of each indicator were obtained according to the
analytic hierarchy process (AHP), in which a questionnaire
administered on a scale of 1 to 9, was used to compare the relative
importance of the indicators mentioned. The 20 experts consulted
included research-oriented scholars and management experts in
wetlands, nature conservation, biodiversity, and other related
fields. The Consistency Ratio (CR= 0.026) of the importance
matrix of the sub-indicators is less than 0.1, indicating that the
importance matrix has an inconsistency degree within the
allowable range and passes the consistency test61. The weighting
of the indicators is shown in Table 2. We used a dataset of
wetland reserves in China to validate the WCPs because it is the
most detailed dataset available (Resource and Environment
Science and Data Center, https://www.resdc.cn/). The validation
index was the ratio of wetland reserves overlapped by the WCPs.
A ratio of over 75% indicates a high WCP reliability.

Identification methods for wetland conservation gaps. To
analyze the conservation efficiency of the global PA network for
wetland biodiversity, we spatially overlaid the global WCP
classification results and the global PA database to calculate the
currently protected/unprotected proportion of global WPCs.
Then, we identified wetland biodiversity gaps in the global PA
network by clarifying the spatial location and boundaries of the
unprotected WCPs. The mapping intervals of wetland biodi-
versity gaps were categorized as follows: Level 0: background
value [0, 60], Level 1: Medium [60, 70]; Level 2: High [70, 75];
Level 3: Very high [75, 80]; Level 4: Extremely high [80, 100].
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The proportions of WCP Levels 1–4 protected or not
protected by PAs were further analyzed to prioritize wetland
biodiversity conservation and for the future development of
action strategies.

Target-setting methods for wetland conservation. Based on the
relationship between the PA network and the various levels of
WCPs, conservation gap analysis was performed to determine the
global and national biodiversity conservation targets for wetlands
under different scenarios. Three conservation target scenarios
were included: (1) the Conservative target, which required only
unprotected Level 1 and 2 of WCPs to be incorporated into the
PA network; (2) the Moderate target, which required unprotected
Level 1, Level 2, and Level 3 of WCPs to be incorporated into the
PA network; and (3) the Ambitious target, which required all
unprotected WCPs to be incorporated into the PA network. The
three conservation target scenarios can serve as phased goals (i.e.,
immediate, mid-term, and long-term planning targets) for global
wetland biodiversity conservation. The conservation target
equations for scenarios 1, 2, and 3 are as follows:

TC ¼ PAþWCPl1 þWCPl2

A
ð1Þ

TM ¼ PAþWCPl1 þWCPl2 þWCPl3

A
ð2Þ

TA ¼ PAþWCPl1 þWCPl2 þWCPl3 þWCPl4

A
ð3Þ

where TC stands for Conservative target, TM stands for Moderate
target, and TA stands for Ambitious target;WCPl1,WCPl2,WCPl3,
and WCPl4 are the total areas of unprotected WCPs at Levels 1, 2,
3, and 4, respectively; A is the area of the statistical unit, either the
total area of wetlands globally or the total area of wetlands in each
country for the calculation of global or national targets.

Data availability
All data for WCP assessment model are available with their access information listed in
Table 1. The resulted WCP dataset in tiff format is available at 10.6084/
m9.figshare.24630717.
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