

[image: image1]
UN Decade on Ecosystem Restoration 2021–2030—What Chance for Success in Restoring Coastal Ecosystems?












	
	OPINION
published: 20 February 2020
doi: 10.3389/fmars.2020.00071






[image: image2]

UN Decade on Ecosystem Restoration 2021–2030—What Chance for Success in Restoring Coastal Ecosystems?

Nathan J. Waltham1,2*, Michael Elliott3,4, Shing Yip Lee5, Catherine Lovelock6, Carlos M. Duarte7, Christina Buelow2,8, Charles Simenstad9, Ivan Nagelkerken10, Louw Claassens11, Colin K-C Wen12,13, Mario Barletta14, Rod M. Connolly8, Chris Gillies2,15, William J. Mitsch16, Matthew B. Ogburn17, Jemma Purandare2, Hugh Possingham18,19 and Marcus Sheaves1,2


1Marine Data Technology Hub, College of Science and Engineering, James Cook University, Douglas, QLD, Australia

2Centre for Tropical Water and Aquatic Ecosystem Research (TropWATER), College of Science and Engineering, James Cook University, Douglas, QLD, Australia

3Department of Biological and Marine Sciences, University of Hull, Hull, United Kingdom

4International Estuarine & Coastal Specialists Ltd., Leven, United Kingdom

5Simon F S Li Marine Science Laboratory, School of Life Sciences, The Chinese University of Hong Kong, Hong Kong, China

6School of Biological Sciences, University of Queensland, St. Lucia, QLD, Australia

7Red Sea Research Center, King Abdullah University of Science and Technology, Thuwal, Saudi Arabia

8School of Environment and Science, Australian Rivers Institute—Coast and Estuaries, Griffith University, Gold Coast, QLD, Australia

9School of Aquatic and Fishery Sciences, University of Washington, Seattle, WA, United States

10Southern Seas Ecology Laboratories, School of Biological Sciences and the Environment Institute, The University of Adelaide, Adelaide, SA, Australia

11Knysna Basin Project, Department of Zoology and Entomology, Rhodes University, Grahamstown, South Africa

12Department of Life Science, Tunghai University, Taichung, Taiwan

13Center for Ecology and Environment, Tunghai University, Taichung, Taiwan

14Laboratory of Ecology and Management of Coastal and Estuarine Ecosystems, Department of Oceanography, Federal University of Pernambuco (UFPE), Recife, Brazil

15The Nature Conservancy, Carlton, VIC, Australia

16Everglades Wetland Research Park, Florida Gulf Coast University, Naples, FL, United States

17Smithsonian Environmental Research Center, Edgewater, MD, United States

18The Nature Conservancy, Arlington, VA, United States

19Centre for Biodiversity and Conservation Science, School of Biological Sciences, University of Queensland, St. Lucia, QLD, Australia

Edited by:
Michelle Jillian Devlin, Centre for Environment, Fisheries and Aquaculture Science (CEFAS), United Kingdom

Reviewed by:
Anna R. Armitage, Texas A&M University at Galveston, United States

*Correspondence: Nathan J. Waltham, Nathan.waltham@jcu.edu.au

Specialty section: This article was submitted to Marine Ecosystem Ecology, a section of the journal Frontiers in Marine Science

Received: 10 December 2019
 Accepted: 30 January 2020
 Published: 20 February 2020

Citation: Waltham NJ, Elliott M, Lee SY, Lovelock C, Duarte CM, Buelow C, Simenstad C, Nagelkerken I, Claassens L, Wen CK-C, Barletta M, Connolly RM, Gillies C, Mitsch WJ, Ogburn MB, Purandare J, Possingham H and Sheaves M (2020) UN Decade on Ecosystem Restoration 2021–2030—What Chance for Success in Restoring Coastal Ecosystems?. Front. Mar. Sci. 7:71. doi: 10.3389/fmars.2020.00071



Keywords: coastal ecosystems, restoration, United Nations, wetlands, blue carbon, mangroves, seagrass


THE CHALLENGE

On 1 March 2019, the United Nations (UN) General Assembly (New York) declared 2021–2030 the “UN Decade on Ecosystem Restoration.” This call to action has the purpose of recognizing the need to massively accelerate global restoration of degraded ecosystems, to fight the climate heating crisis, enhance food security, provide clean water and protect biodiversity on the planet. The scale of restoration will be key; for example, the Bonn Challenge has the goal to restore 350 million km2 (almost the size of India) of degraded terrestrial ecosystems by 2030. However, international support for restoration of “blue” coastal ecosystems, which provide an impressive array of benefits to people, has lagged. Only the Global Mangrove Alliance (https://mangrovealliance.org/) comes close to the Bonn Challenge, with the aim of increasing the global area of mangroves by 20% by 2030. However, mangrove scientists have reservations about this target, voicing concerns that it is unrealistic and may prompt inappropriate practices in attempting to reach this target (Lee et al., 2019). The decade of ecosystem restoration declaration also coincides with the UN Decade of Ocean Science for Sustainable Development, which aims to reverse deterioration in ocean health. If executed in a holistic and coordinated manner, signatory nations could stand to deliver on both these UN calls to action.



COASTAL ECOSYSTEM VALUES, THREATS, AND DECLINE

Coastal wetlands, such as seagrass beds, mangrove wetlands, salt marshes, macroalgal, and seaweed beds, shellfish reefs, tidal freshwater wetlands, and coral reefs, are remarkable features of tropical and temperate coastlines. They provide vital services, including coastal protection, fisheries production, blue carbon capture, and pollutant removal and detoxification (Nagelkerken et al., 2015). Many marine fauna utilize coastal habitats as critical nursery areas, for shelter and feeding, yet these habitats are increasingly at risk from agri- and aquaculture, industry and urban expansion (Seto et al., 2011). Indeed, these systems are subject to what may be called “a triple whammy” of increasing industrialization and urbanization, an increased loss of biological and physical resources (fish, water, energy, space), and a decreased resilience to the consequences of a warming climate and sea level rise (Elliott et al., 2016). This has given rise to the complete loss, modification or disconnection of natural coastal ecosystems globally. For example, almost 10% of the entire Great Barrier Reef coastline in Australia (2,300 km) has been replaced with urban infrastructure (e.g., rock seawalls, jetties, marinas), causing massive loss and fragmentation of sensitive coastal ecosystems (Waltham and Sheaves, 2015). Global loss of seagrass reached around 7% of seagrasses area per year by the end of the twentieth century (Waycott et al., 2009). Approximately 40% of the global mangrove has been lost since the 1950's (Valiela et al., 2001) with more than 9,736 km2 of the world's mangroves continuing to be degraded in the 20 years period between 1996 and 2016 (Thomas et al., 2017). Saltmarshes are drained when coastal land is claimed for agriculture, and deforestation is an increasing threat to shoreline vegetation (such as mangroves) when coastal land is appropriated for urban and industrial development (Valiela et al., 2001), both of which may result in the degradation of blue carbon storages and increasing greenhouse gas emissions (Atwood et al., 2017). These accumulating pressures and impacts on coastal ecosystems are neither isolated nor independent, rather they are synergistic, with feedbacks and interactions that cause individual effects to be greater than their sums (Duarte et al., 2008). In the year before the ecosystem restoration Decade commences, there is a critical knowledge deficit inhibiting an appreciation of the complexity of coastal ecosystems that hampers the development of responses to mitigate continuing impacts—not to mention uncertainty on projected losses of coastal systems for some of the worst-case future climate change scenarios.



THE COST AND FEASIBILITY OF “COASTAL” ECOSYSTEM RESTORATION ACTIONS

So, how can coastal wetland ecosystems benefit from the UN Decade on Ecosystem Restoration? The magnitude of the challenge implied by the Declaration raises important questions when considering coastal ecosystems for each signatory nation. What actions are necessary? Have we identified/mapped areas that would be suitable for restoration, and conversely should we move toward landscape approaches to coastal ecosystem restoration rather than the generally patch-specific approach at present? What investment opportunities are available over the next decade (and in the future to cover burgeoning maintenance and long-term monitoring costs that extend far beyond typical 3–5 years budget timeframes)? Have we business cases for restoration projects that demonstrate a strong return on the investment to attract government and private capital to accelerate restoration efforts? How, and where are the results/lessons to be reported (e.g., peer reviewed journals)? How vulnerable are restoration projects to climate change impacts? These questions all need answers before we know whether the decade on ecosystem restoration will make real impact beyond a declaration of intent. Indeed, given many unknowns (and variability around unknowns), and lack of convincing restoration success on which to base a decade of action (Figure 1), there is considerable uncertainty of whether it is possible to predict the outcome of a decade on coastal ecosystem restoration with any certainty.
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FIGURE 1. Current state of modified and impacted coastal ecosystems and expected state following the decade of restoration. Also, shown is the uncertainty in the success of past restoration efforts, current state of altered systems, climate variability, and restoration actions that are available now or on the horizon, could mean that delivering the Decade on Ecosystem Restoration for coastal systems needs to be viewed as a means of getting things going where the benefits might take longer than a decade.




TRANS-DISCIPLINARY TEAMS

Looking forward into the next decade, coastal habitat restoration will truly require a trans-disciplinary approach with skills drawn from engineering, modeling, ecology, chemistry, hydrology, social sciences including economics, financial, and project planning, governance, and integrated land, and sea spatial planning and management. Coastal ecosystems are at least as complex as terrestrial ecosystems, although arguably more dynamic, with the added gravity of the “triple whammy”—future development expansion that further alters shoreline ecosystems, loss of biodiversity and environmental conditions (e.g., water quality), and changing climate which alters sea level in many complex ways. Indeed, restoration measures will need to be judged against the moving baseline of climate change. To achieve success, coastal restoration solutions require a “prioritization process” involving coordinated, science-informed actions, community engagement, and involvement where appropriate and careful staging of construction, and engineering to tackle the most pressing problems. Major research institutes, engineering companies, and government agencies seem to be already awakening to the global potential and need for coastal ecosystem restoration. The scientific community is also realizing that restoration is inherently a collaborative operation, (https://www.wri.org/publication/integrating-green-gray). The faster we establish these partnerships, the faster we will commence large scale projects with meaningful ecosystem restoration outcomes, and advance toward achieving the UN declaration target.



OBJECTIVE SETTING TO INCREASE THE SCALE OF PROJECTS

We need to adequately define restoration success metrics that will be critical to assess outcomes on the basis of values shared by all stakeholders, including ecosystem services, societal goods and benefits, and avoid impacts. Table S1 gives examples of coastal ecosystem restoration projects and challenges that deliver local improvement, although at landscape scales too small for any meaningful regional benefit. Coastal ecosystem restoration is still in an “innovation phase” which means that failures will occur but, if rigorously assessed, these failures could deliver a learning curve toward a positive return on investment—giving more confidence to investors. Examples of projects with clear beneficiaries and investment return exist [e.g., Mekong Delta mangrove restoration of ~1,500 km2 for protecting levees (Nam et al., 2016), and the Chesapeake Bay oyster reef restoration which generated improvements in commercial fisheries (Lipcius and Burke, 2018)], but clearly more, projects are needed to tap into similar funding pipelines if we are to successfully scale-up coastal ecosystem restoration.

The Declaration needs to be accompanied by international frameworks and national road maps detailing the steps to achieve substantial effect, including a major scaling-up to ecological-meaningful projects and coordinated management actions (Cormier and Elliott, 2017). At this point, entering the last year before the decade, it is unclear that the political or financial commitments necessary to achieve success are deployed (or even deployable) by each signatory nation.



ADEQUATE SUCCESS FOR SUSTAINED FUNDING MODELS

How we fund large-scale coastal restoration needs to be expanded. For instance, in moving beyond the somewhat limited and inconsistent public funding sources, obtaining access to private capital requires robust quantification and risk management but, if successful, can unlock major funding necessary for capital, monitoring/evaluation and maintenance costs. However, restoration costs are uncertain due to an apparent deficiency in shared knowledge—either the costs are not presented or fully known yet (when considering on-going maintenance; Bayraktarov et al., 2016). Additionally, quantifying the return on investment from restoration efforts requires substantial improvement and support. Many coastal restoration actions are not monitored to conclusion (moreover, “conclusion” is usually poorly defined in restoration projects), which hinders reliable quantification of costs and benefits and blurs the ability to define “success” (Elliott et al., 2016). The funding required to achieve the scale of coastal ecosystem restoration necessary to deliver on the Sustainable Development Goals (SDGs), will exceed the financial capacity of nation states and will require additional commitments from beneficiary industries, sectors that contributed to historical ecosystem losses, as well as corporations, private citizen groups, non-governmental advocates, and philanthropic benefits. Additional restoration financing could be accessed via exciting new financial instruments, including payment for ecosystem services, green bonds, biodiversity offsets, carbon credits, debt-for-nature-swaps, and water quality credit markets (Herr et al., 2015). These funding models can work well for coastal ecosystem restoration, but progress has been, and will probably continue being slow, in comparison to the scale of habitat loss.



POLICY ALIGNMENT

Support for coastal ecological restoration from all areas of government/public/NGO, including politics, policies, administrations and legislation, is critical at more regional levels. Success will require coordination, possibly via an overarching organization (for each signatory nation, and reporting to the UN) supported by a network of restoration hubs or centers. An example is the Greater Florida Comprehensive Everglades Wetland Research Plan that has an established network of resources and restoration projects completed, with more underway (Mitsch, 2019). Such an overarching regional organization could act as a repository of knowledge, as well as providing the outlet for reporting on the success of progress. Yet, the institutional and governance arrangements necessary to drive the UN Decade on Ecosystem Restoration to successful outcomes have not yet been considered, and is now a matter of urgency if the goals are to be reached.



WHAT CHANCE OF SUCCESS—THE VERDICT

The restoration Declaration is welcomed. It aligns with the stewardship of emerging movements toward the development of sustainable “blue economies,” “blue growth,” and “blue resources.” It recognizes the need for sustainable use of our oceans, seas and coastal resources for economic growth, improved livelihoods and jobs, while preserving these ecosystems (and is particularly powerful when tied with the UN Decade of Ocean Science for Sustainable Development and efforts toward achieving UN SDG 14, Life Below Water). Restoration of coastal ecosystems is categorically necessary, given that about half of coastal ecosystems have been lost since the start of industrialization, (Valiela et al., 2001; Waycott et al., 2009), but we should not do so at the expense of polluting nearby freshwater ecosystems which has happened in the Florida Everglades (Mitsch, 2019). We still need to halt ongoing coastal ecosystem losses, nowadays achieved using biodiversity offsets (Table S1). As we approach the decade of action, we urgently need to agree on the specifics of coastal ecosystem restoration outcomes, measures of success and appropriate scientific evaluation metrics, coordination, technological developments, funding, market pipelines, and institutional arrangements, governance, and platforms to disseminate the learnings (what are we learning and what should we be learning?). For example, can realistic and meaningful measures of success be equally applied to coastal ecosystems like the Everglades, San Francisco Estuary, Pearl River Estuary (China), Moreton Bay (Australia), all of which are experiencing very different hydrological alterations, drivers of land loss, climate patterns, and have different socioeconomic and cultural values (e.g., systems that support communities reliant on subsistence fishing)? Considering this enormous range of restoration contexts is it constructive to define success measures that are broad (and therefore possibly vague) enough to cover the range of scenarios outlined here? We need a clear framework that both designs and delivers coastal ecosystem restoration projects at both local scales and increasing broader scales. This needs strong governance, and support from governments, beneficiary industries, corporations and communities. Strong financial business cases are needed now, to incentivize and build confidence in restoration as we start to open the pipeline to government and private capital investment. Given the constraints, uncertainties and barriers mentioned here, we are optimistic that one Decade would deliver on the goals, but we are prepared to provide the scientific support and evaluation to ensure worthwhile large scale restoration projects emerge. We now call on leaders in other areas (such as government, industry, finances, technology) to also rally in support of the UN Decade on Ecosystem Restoration.
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