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            Abstract
Understanding global patterns of biodiversity change is crucial for conservation research, policies and practices. However, for most ecosystems, the lack of systematically collected data at a global level limits our understanding of biodiversity changes and their local-scale drivers. Here we address this challenge by focusing on wetlands, which are among the most biodiverse and productive of any environments1,2 and which provide essential ecosystem services3,4, but are also amongst the most seriously threatened ecosystems3,5. Using birds as an indicator taxon of wetland biodiversity, we model time-series abundance data for 461 waterbird species at 25,769 survey sites across the globe. We show that the strongest predictor of changes in waterbird abundance, and of conservation efforts having beneficial effects, is the effective governance of a country. In areas in which governance is on average less effective, such as western and central Asia, sub-Saharan Africa and South America, waterbird declines are particularly pronounced; a higher protected area coverage of wetland environments facilitates waterbird increases, but only in countries with more effective governance. Our findings highlight that sociopolitical instability can lead to biodiversity loss and undermine the benefit of existing conservation efforts, such as the expansion of protected area coverage. Furthermore, data deficiencies in areas with less effective governance could lead to underestimations of the extent of the current biodiversity crisis.
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                    Figure 1: Population-level changes in waterbird abundance in each 1° × 1° grid cell between 1990 and 2013.[image: ]


Figure 2: Mean changes in abundance across 461 waterbird species (community-level changes) between 1990 and 2013.[image: ]


Figure 3: Effects of predictors on community-level changes in waterbird abundance.[image: ]


Figure 4: Effects of predictors on species-level abundance changes in 293 waterbird species that were recorded in at least ten grid cells.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Distribution of the 25,769 survey sites used in the analyses.
Sites from the International Waterbird Census are shown in yellow (African–Eurasian Waterbird Census), pink (Asian Waterbird Census) and green (Neotropical Waterbird Census). Christmas Bird Count shown in cyan.


Extended Data Figure 2 Global distribution of mean annual changes in abundance.
a, b, Mean annual changes in abundance for 373 migratory (a) and 88 non-migratory (b) waterbird species (that is, community-level changes). The migratory status of each species was assigned using the BirdLife Data Zone (see Methods).


Extended Data Figure 3 Relationships between community-level changes in abundance and protected areas or surface water.
a, Relationship between community-level changes in abundance and the proportion of sites covered by protected areas. b, Relationship between community-level changes in abundance and surface water change. Regression lines are based on the estimated coefficients in Fig. 3a; values and regression lines for grid cells in areas with more (in blue) and less (in red) effective governance in a. n = 2,079 grid cells.


Extended Data Figure 4 Effects of six hypothesized predictors on population-level changes in abundance.
a–f, Medians and 95% credible intervals of the estimated coefficients for 293 species are shown in order of decreasing positive effect size from the left (those with 95% credible intervals not overlapping with zero shown in red). The numbers of species with significant positive and negative coefficients are also shown, with the number of non-migratory species in parentheses. See Extended Data Table 1 for more detail regarding predictors.


Extended Data Figure 5 Sensitivity of results to the correlation between governance and GDP per capita and designation years of protected areas.
a, b, Estimated coefficients in the multivariate analysis of community-level (n = 2,079 grid cells) (a) and species-level (on the basis of 293 species; see Supplementary Data 2 for the number of grid cells for each species) (b) changes in abundance, in which governance was replaced with linear and quadratic terms of GDP per capita. c, d, Estimated coefficients in the multivariate analysis of community-level (n = 2,079 grid cells) (c) and species-level (on the basis of 293 species; see Supplementary Data 2 for the number of grid cells in each species) (d) changes in abundance, in which only protected areas known to have been designated before 1990 (the first survey year in our dataset) were used (most conservative approach). Posterior medians with 95% and 50% (thick lines) credible intervals are shown. Coefficients with 95% credible intervals not overlapping with zero are shown in red.


Extended Data Figure 6 Sensitivity of the results to the inclusion of seabird species.
a, Global distribution of mean annual changes in abundance across 447 waterbird species, excluding the 14 seabird species, between 1990 and 2013. b, c, Estimated coefficients in the multivariate analysis of community-level (n = 2,079 grid cells) (b) and species-level (on the basis of 447 species; see Supplementary Data 2 for the number of grid cells in each species) (c) changes in abundance, in which the 14 seabird species were excluded. Posterior medians with 95% and 50% (thick lines) credible intervals are shown. Coefficients with 95% credible intervals not overlapping with zero are shown in red.


Extended Data Figure 7 Sensitivity of the results to the choice of CBC survey sites for the analyses.
a, Global distribution of mean annual changes in abundance across 461 waterbird species between 1990 and 2013, after excluding 41 CBC grid cells that contained neither landscape-scale wetland areas nor local-scale surface water occurrences within 1km of all the survey sites included. b, c, Estimated coefficients in the multivariate analysis of community-level (n = 2,038 grid cells) (b) and species-level (on the basis of 293 species) (c) changes in abundance, in which 41 CBC grid cells that contained neither landscape-scale wetland areas nor local-scale surface water occurrences within 1km of all the survey sites were excluded. d, Global distribution of mean annual changes in abundance across 461 waterbird species between 1990 and 2013, after excluding eight CBC grid cells in which the proportion of urban areas was over 0.3. e, f, Estimated coefficients in the multivariate analysis of community-level (n = 2,071 grid cells) (e) and species-level (on the basis of 293 species) (f) changes in abundance, in which eight CBC grid cells with a proportion of urban areas of over 0.3 were excluded. Posterior medians with 95% and 50% (thick lines) credible intervals are shown. Coefficients with 95% credible intervals not overlapping with zero are shown in red.


Extended Data Figure 8 Relationships between the proportion of sites covered by protected areas and governance or GDP per capita.
a, b, The relationship between governance (a) or GDP per capita (b) and the proportion of sites covered by protected areas. Colours indicate regions: blue, North America; green, South America; navy, Europe; orange, Africa; red, western and central Asia; yellow, south and southeast Asia; cyan, east Asia and Russia; and dark green, Oceania.


Extended Data Table 1 Hypotheses and explanatory variables tested for explaining the patterns in waterbird abundance changes over space and speciesFull size table


Extended Data Table 2 Correlation matrix (Spearman’s rank correlation) of nine potential predictors of waterbird abundance changes (n = 2,079 grid cells)Full size table





Supplementary information
Supplementary Information
This file contains a Supplementary Discussion, Supplementary References, Supplementary Notes and full legends for Supplementary Data sets 1 and 2. (PDF 305 kb)


Life Sciences Reporting Summary (PDF 73 kb)

Supplementary Information
This zipped file contains the abstract translated into Arabic, Chinese, French, Japanese, Persian, Portuguese and Spanish. (ZIP 1059 kb)


Supplementary Data
This file contains Supplementary Data 2, see the Supplementary Information document for a full description. Supplementary Data set 1 is available at https://doi.org/10.6084/m9.figshare.5669827 (XLSX 65 kb)





PowerPoint slides
PowerPoint slide for Fig. 1

PowerPoint slide for Fig. 2

PowerPoint slide for Fig. 3

PowerPoint slide for Fig. 4




Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Amano, T., Székely, T., Sandel, B. et al. Successful conservation of global waterbird populations depends on effective governance.
                    Nature 553, 199–202 (2018). https://doi.org/10.1038/nature25139
Download citation
	Received: 15 May 2017

	Accepted: 16 November 2017

	Published: 20 December 2017

	Issue Date: 11 January 2018

	DOI: https://doi.org/10.1038/nature25139


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Management plans bias the number of threatened species in protected areas: a study case with flora species in the Atlantic Forest
                                    
                                

                            
                                
                                    	Gabriel Silva Santos
	Danielle Oliveira Moreira
	Mário Luís Garbin


                                
                                Biodiversity and Conservation (2024)

                            
	
                            
                                
                                    
                                        Protected areas slow declines unevenly across the tetrapod tree of life
                                    
                                

                            
                                
                                    	A. Justin Nowakowski
	James I. Watling
	Luke O. Frishkoff


                                
                                Nature (2023)

                            
	
                            
                                
                                    
                                        Shorebirds-driven trophic cascade helps restore coastal wetland multifunctionality
                                    
                                

                            
                                
                                    	Chunming Li
	Jianshe Chen
	Qiang He


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Socioeconomic factors predict population changes of large carnivores better than climate change or habitat loss
                                    
                                

                            
                                
                                    	Thomas F. Johnson
	Nick J. B. Isaac
	Manuela González-Suárez


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Protected area coverage has a positive effect on koala occurrence in Eastern Australia
                                    
                                

                            
                                
                                    	J. Terraube
	R. Gardiner
	R.H. Cristescu


                                
                                Biodiversity and Conservation (2023)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        Editorial Summary
Governance impact on wetland biodiversity
Wetlands are among the most biodiverse and productive ecosystems on the planet, but are also among the most threatened. Tatsuya Amano and colleagues examine changes in the abundance of 461 wetland waterbird species between 1990 and 2013 and the drivers of these changes using survey data from 25,769 sites around the globe. Community-level losses in abundance were greatest in western and central Asia, sub-Saharan Africa and South America. The strongest predictor of community-level changes in abundance was governance, with steeper abundance declines in regions where governance was less effective. Greater protected area coverage of wetlands was associated with increased waterbird abundance, but only in areas with effective governance. The findings suggest that the benefits of protected areas for biodiversity conservation can only be realized in the context of effective governance.

show all

    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
