
325 

Section 4 

Subchapter 5D 

Tropical and subtropical coral reefs 

Writing team: Michael John Sweet (coordinating author), Maria Beger, Francesca Benzoni, Emma Camp, 

Javier del Campo, Kerri Laura Dobson, Nohora Galvis, Mehdi Ghodrati Shojaei (co-lead member), 

Gillian Goby, Simon Harding, Danwei Huang, Viatchelav Ivanenko, Zoe Richards, Buki Rinkevich, 

Marie-Lise Schläppy, Curt Dalon Storlazzi, Parviz Tavakoli-Kolour, Karenne Tun (lead member), Sancia 

van der Meij, Jenny Villalobos, Christian R. Voolstra and Brian K. Walker. 

Key points 

• Global declines in coral cover persist, owing to increasing ocean temperatures associated with 

climate change, continued coastal development, pollution, sedimentation, diseases and the 

destruction and overextraction of marine resources (through fishing and coral harvesting). These 

stressors have an impact on coral biodiversity, reef-associated fauna and the architectural 

complexity of reef frameworks, compromising the food security and livelihoods of the millions of 

people who depend on these ecosystems (virtually certain, well established). 

• The frequency and severity of disturbances caused by heatwaves, disease outbreaks and tropical 

storms have increased (virtually certain, established but incomplete), curtailing the recovery time 

between such disturbances. This pattern is projected to continue on its current trajectory (at best) 

or accelerate (very likely). 

• The ecosystem services provided by coral reefs are substantial, not only in terms of biodiversity, 

but also in terms of direct economic benefits (including coastal protection, livelihoods for 

millions and nurseries for commercial species), as well as less tangible benefits, such as cultural 

and aesthetic (intrinsic) value (virtually certain, well established). 

• Conservation, restoration and regeneration efforts are under way on a global scale, but few 

initiatives are implemented on a long-term, sustainable basis, with socioeconomic considerations, 

such as livelihoods, taken into account (virtually certain, well established). A wide range of 

approaches and tools is being developed, many of which are designed to mitigate or halt reef 

declines. These are often restricted to local reef-wide projects, however, and the potential for 

upscaling is sometimes criticized (unresolved). Documented results are also almost always 

undermined by a clear disconnect between these and other policy decisions, such as the extraction 

and burning of fossil fuels and coastal development (likely). Regardless of scalability concerns, 

all programmes need to be embedded within a broader evidence-based conservation framework. 

• Global efforts are required to facilitate reef ecosystem survival and continued function by 

reducing emissions and ongoing climate change (virtually certain, established but incomplete). 

The reefs of today will not be the reefs of tomorrow (virtually certain) and shifting baselines need 

to be considered when setting objectives with respect to conservation, restoration and 

regeneration (virtually certain, established but incomplete). 
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1. Introduction 

Coral reefs stand as one of the planet’s most valuable natural assets, supporting approximately 25% of 

marine life and providing some level of support to approximately 1 billion people across more than 100 

nations (Fisher and others, 2015; Sing Wong and others, 2022). For example, 70% of the protein intake 

among Pacific Islanders comes from reef-associated fisheries (Charlton and others, 2016), and reefs are 

heralded as the medicine chests of the twenty-first century (Blockley and others, 2017). 

The value of goods and services provided by coral reefs is estimated at $2.7 trillion. This includes $7 

billion per year in food security and livelihoods, $6 billion in shoreline protection and $36 billion in 

services to the global tourism industry (Souter and others, 2021).  

2. Environmental changes since the second World Ocean Assessment 

Changes in overall status 

Global coral reef conditions have continued to deteriorate since the second World Ocean Assessment, with 

multiple compounding threats intensifying across all major reef systems (see figure I). Recent evidence 

demonstrates both an accelerating decline in, and increasingly complex challenges to, reef survival 

(Gutierrez and others, 2024). 

Marine heatwaves between 2018 and 2025 have triggered widespread coral mortality through recurring 

global-scale coral bleaching events (Eakin and others, 2019; Moriarty and others, 2023). Due to local 

stressors, there remains uncertainty regarding coral recovery rates (Donovan and others, 2021; Brown and 

others, 2023; Walker and others, 2024). The scientific evidence demonstrates (with high levels of 

certainty) that the global temperature rise should be constrained to no more than 1.5°C to 2°C above pre-

industrial levels in order to avoid the most serious consequences of climate change for coral reefs (Lenton 

and others, 2023). It has been proposed by some that this threshold represents a critical biological limit, or 

“tipping point”, beyond which reef ecosystems face potentially irreversible consequences. Others argue, 

however, that the term “tipping point” can sometimes cause confusion and even distract from the urgent 

climate action that is needed (Kopp and others, 2025).  

Regardless of the terminology, nearly all scientists agree that reefs will be affected by a temperature rise 

of as little as 1.0°C above pre-industrial levels, and coral-dominated communities (as we know them 

today) will essentially disappear under Representative Concentration Pathway (RCP) 6.0 and RCP 8.5 as 

defined in the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). Even 

under less severe warming scenarios (RCP 4.5) the outlook looks dire, with sharp declines in reef cover 

occurring; however, some scientists remain optimistic that recovery is possible, with sufficient genetic 

variability persisting (McManus and others, 2021) (established, but incomplete). Indeed, limiting 

warming to 2°C or less may allow coral reefs to survive until 2100 without drastic shifts in community 

composition (Logan and others, 2021). 

It is, however, rather alarming to note that more current scientific assessments are understood to indicate 

that even maintaining temperature rises below 1.5°C presents substantial risks to reef ecosystem survival 

(established, but incomplete) (Dixon and others, 2022). There is already evidence that temperature rises in 

some regions have approached or even crossed the upper end of this range and that warming above 1.5°C 

on a global scale is expected by as early as 2034. Ocean warming above 2.7°C is further expected around 
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2100 (likely, well established). If realized, this exceeds even the optimistic thermal safety margins for 

coral survival. 

Major regional shifts in reef composition and reef-associated fish species are already being documented 

(Edmunds and others, 2014; Ceccarelli and others, 2024). This is alongside decreased habitat complexity 

(Edgar and others, 2023), increasing impacts from nutrient pollution (Nalley and others, 2023) and 

reduced recovery periods between stress events (Emslie and others, 2024). Hypoxic conditions are present 

on 84% of surveyed reefs, with 13% experiencing severe oxygen depletion (Pezner and others, 2023). 

Disease prevalence has reached unprecedented levels (Burke and others, 2023), and reefs are being 

exposed to intensifying ocean acidification (IPCC, 2019), shifting salinity patterns and increasing 

freshwater flood impacts (Röthig and others, 2023) (see figure I). 

Figure I 

Factors contributing the changes observed to coral reefs 

 

 

Source: Prepared by the writing team. 

Note: This infographic highlights the main factors contributing to the changes observed to coral reefs; it shows drivers, 

cumulative global and adaptive local stressors, the current state of reefs, the resulting impacts and responses. Driving forces 

include ongoing human activities, such as rapid economic growth, the linear economy, overconsumption, overpopulation, 

corruption, overexploitation of reef resources for short-term economic gain and insufficient investment in sustainable practices 

and conservation efforts. Stressors act at the global (outer circle) and local (inner circle) scales, and in many cases are cumulative 

or additive. Local stressors are region- and site-specific and occur in addition to global stressors, ultimately affecting how coral 

reefs respond to bleaching and disease. Reefs, in general, are experiencing decreased coral cover, habitat degradation, reduced 

biodiversity, disrupted food webs and the loss of foundation species and ecological functioning, resulting in several biological, 

social and economic impacts. To save these ecosystems, urgent action must be taken to reduce the carbon footprint, transition to a 
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circular economy and increase political support for conservation It should be noted that the focus is on cumulative impacts; the 

scale of each stressor has not been indicated.  

The notion of subtropical and temperate reef refuges is being refuted and earlier hopes for natural 

adaptation through poleward expansion or deep refugia have proved overly optimistic. Indeed, temperate 

coral reefs experience lower winter temperatures than those in tropical locations, affecting the diversity of 

the community of fish species that can become established (Booth, 2020); coral bleaching and subsequent 

mortality events are more frequent and more severe in temperate locations (Lachs and others, 2021); and 

such reefs exhibit high coral endemicity (Mizerek and others, 2021) and high environmental stochasticity 

(Beger and others, 2014). Furthermore, any apparent gains that do occur at subtropical locations are 

almost certainly unlikely to offset losses seen in the tropics (Adam and others, 2021). Even previously 

identified “bright spots” (where corals survive present-day heatwaves) (Cinner and others, 2016; Fox and 

others, 2021; Brown and others, 2023) have shown vulnerability to extreme events, as demonstrated in 

the South Atlantic. Once considered a refuge from bleaching events, this region suffered 80–90% 

mortality of dominant reef-building corals during a 50-day marine heatwave in 2019 (Duarte and others, 

2020).  

Despite isolated cases of recovery or even coral cover stability (Chan and others, 2023), the overall global 

trajectory indicates compromised reef resilience (see figure II). Indeed, the increasing frequency of 

disturbances leaves insufficient time for recovery between events (Emslie and others, 2024). This results 

in demographic shifts, the homogenization of reef-associated communities, compromised resilience of the 

reef ecosystem at large, simplification in habitat structure and decreased structural complexity 

(Richardson and others, 2018; Magel and others, 2019; Sommer and others, 2024). 

Figure II 

Compromised reef resilience and decadal decline of coral cover with an even bleaker future outlook 

 

Source: Prepared by the writing team. 



329 

Note: The overall trajectory of global coral reefs indicates compromised resilience and a decline in coral cover (purple line). 

Coral cover lines are not based on real data and represent a generalized trend of what is occurring on a global scale. A further 

reduction in reef resilience is highlighted by the dashed lines, indicating more rapid decline in some areas than in others. There is 

an unarguable need to reduce the stress faced by reefs (namely by reducing or reversing climate change (orange arrow)), while 

simultaneously attempting to increase resilience (green arrow). There are two key approaches to increasing resilience: reducing 

the reef resilience threshold (blue arrow and blue dashed lines) and increasing reef resilience (green arrow). Average increases in 

sea surface temperature (°C) and possible scenarios of future change are depicted in the graph. The data are derived from the 

sixth assessment report of IPCC. The critical threshold of 1–1.5°C should not be breached if functional coral reef ecosystems are 

to remain. There is a very real possibility that ecosystem collapse may occur if significant action is not undertaken immediately. 

Reducing all stressors, where possible, and improving general water quality (orange arrow) will likely result in many reefs 

around the world being restored or regenerated to a functional state (green line). Indeed, corals remain remarkably resilient and 

able to adapt to a degree of climate change.  

3. Region-specific changes 

Mediterranean  

The Mediterranean presents an alarming and unique case of accelerated warming, with rates three times 

the global average (Dayan and others, 2023; Copernicus, 2024). The marine heatwave of 2022 was 

particularly severe, with surface temperatures reaching 31°C and thermal anomalies extending to 

unprecedented depths, exceeding 27°C at 20 m (Castellanos-Galindo and others, 2020; Ozer and others, 

2022). These episodes of intense warming have triggered mass mortality events among sessile benthic 

species, affecting octocoral populations in particular (Capdevila and others, 2024). 

South Atlantic Ocean and wider Caribbean 

The Caribbean region represents one of the most dramatic examples of long-term reef decline, with coral 

cover having reduced by more than 80% since systematic monitoring began in the 1970s (Gardner and 

others, 2003; Schutte and others, 2010; Precht and others, 2020). Although this value has been queried in 

a recent report produced by the Global Coral Reef Monitoring Network (Souter and others, 2020), the 

situation in this region has certainly been exacerbated by the 2023 thermal stress event, which began 

months earlier and caused 2–3 times the heat stress of previous events (Hoegh-Guldberg and others, 

2023). In Little Cayman, for example, approximately 80% of corals either bleached or showed signs of 

mortality during this period and 54% were found dead during the final survey (Doherty and others, 2025). 

This catastrophic loss in coral is despite approximately 57% of the coastal environment being classified as 

no-take marine protected areas (MPAs).  

Of particular concern in the Caribbean is the shift in coral community composition from critical 

framework-building genera, such as Acropora and Orbicella (Toth and others, 2023), to more stress-

tolerant species, such as Agaricia, Porites and Siderastrea (Aronson and others, 2002; Green and others, 

2008; Toth and others, 2019).  

The emergence in 2014 of stony coral tissue loss disease has further affected reefs in this region (Precht 

and others, 2016; Alvarez-Filip and others, 2022). The disease is persistent and has caused local 

extinctions of some species (Neely and others, 2021). While treatment efforts using antibiotics and 

probiotics have shown some success (Neely and others, 2020; Pitts and others, 2025), reinfection remains 

a significant challenge (Kozachuk, 2024; Zummo, 2024). 
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Indian Ocean, Arabian Sea, Bay of Bengal, Red Sea, Gulf of Aden and Persian Gulf, Strait of 

Malacca and South China Sea 

Recent bleaching events have shown marked variation in impact across subregions (Souter and others, 

2021). For example, the reefs in the Mozambique Channel and south-western Madagascar show 

surprising resilience, whereas those in Kenya, Seychelles and the United Republic of Tanzania have 

experienced severe degradation (Obura and others, 2022). 

The reefs in the Persian Gulf and the Red Sea were historically heralded for their thermal tolerance 

(Osman and others, 2018); however, these are now also in decline (Anton and others, 2020). Coral cover 

in the Persian Gulf dropped from 27% in 2019 to 12% in 2022 (Burt, 2024), while some reefs in the 

central and southern Red Sea have declined by up to 45% (Anton and others, 2020). In the Red Sea, coral 

community responses do appear to be region-specific, with communities in the southern and central 

regions more commonly affected by mass bleaching events than those in the north (Gonzalez and others, 

2024). Coral cover has declined from over 40% (2014) to under 5% (2018) in such locations as Al Lith, 

Farasan Banks and Farasan Islands (Gonzalez and others, 2024). Coral cover in the eastern Arabian Sea 

also dropped significantly, from 45% in 2014 to 20% in 2019 (De and others, 2023).  

Pacific Ocean 

Studies appear contradictory regarding coral cover in this region. For example, the authors of some 

studies present reefs as having stable trends in cover over the past decade (Chan and others, 2023), 

whereas those of other studies report accelerating loss beyond previous projections (Souter and others, 

2021).  

There is evidence to suggest that the consequential effects of climate warming are often delayed in certain 

regions, primarily as a result of such factors as large interdecadal variations in the coral triangle area 

(Zinke and others, 2018).  

In the East Asia region, more coral on average was reported in 2019 than in 1983 (Souter and others, 

2021). To take the example of Malaysia, however, 50.7% of corals bleached in 2024, and this later 

resulted in 34.1% dying – although again regional variation was reported, with the north-eastern parts of 

the peninsula being more affected (Szereday and others, 2025).  

The Great Barrier Reef also showed a slight increase in reported regional hard coral cover in the early part 

of 2024 compared with the levels reported in 2022 and 2023 (Australian Institute of Marine Science 

(AIMS), 2024). This finding preceded the bleaching event of 2024–2025, however, during which 

temperature anomalies in the Great Barrier Reef exceeded the 95th percentile of pre-1900 baseline 

measurements (Henley and others, 2024). In 2024 and 2025, the southern Great Barrier Reef saw severe 

and widespread bleaching to levels not previously recorded (Byrne and others, 2025). At One Tree Reef, 

for example, 80% of monitored coral colonies bleached and 53% died shortly afterwards. Colony collapse 

occurred in 95% of the Acroporas assessed (Byrne and others, 2025). The protected status and offshore 

location of One Tree Reef did not protect the corals from heat stress, bleaching and mortality.  

It is concerning that evidence of local extinctions of coral and population depletions across multiple 

species has already begun to appear in many surveys with similar small, region-wide spatial scales 
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(Richards and others, 2021). This indicates that although general trends in coral cover may be stable (in 

part), a fundamental shift in community composition is occurring (Chan and others, 2024).  

For more nearshore areas, cumulative pressures (such as sediment and nutrient run-off) have been 

highlighted as a particular concern in the region. Indeed, the reduction of pollutant loads has been slow 

due to only modest improvements in land management to date (Queensland government,2020). 

4. Knowledge gaps, challenges and capacity changes 

Although advances have been made to address the knowledge gaps identified in the second World Ocean 

Assessment, there are still key points that present significant challenges. These include understanding 

barriers to political will, strengthening governance and increasing recognition of the socioeconomic value 

of habitats with respect to, for example, local nutrition and food security. It is also important to focus on 

understanding how to enhance reef resilience and monitoring reef status and drivers of change, ensuring 

that cumulative global and local stressors, their resulting impact and responses are taken into account (see 

table below).  

The future of coral reef ecosystems hinges on the ability to align global emissions policies with local 

protection efforts. The ramifications of not addressing these concerns will extend far beyond coastal 

communities, affecting food security, economic stability and social justice worldwide. 

As climate impacts on reefs intensify, there is increased understanding of the benefits (and limitations) of 

resilience-based tools and adaptive interventions that can be applied in coral conservation and 

regeneration efforts (Mcleod and others, 2019; Shaver and others, 2022).  

Knowledge of the sustainable management of coral reef fisheries is also improving (Zamborain-Mason 

and others, 2023). Indeed, the authors of the latter study conclude that most reef fish stocks open to 

extraction are currently compromised, especially in the context of aiming for maximum long-term 

production. Reef fish are critically important for food and nutrition security and the livelihoods of 

millions of the most vulnerable people in the world. In this context, additional efforts to achieve 

sustainable management and governance of these fisheries (through a multidimensional lens, for example) 

are not only desirable, but imperative (Basurto and others, 2025). It is also widely agreed that such 

management systems need to be suited to the small-scale nature of most coral reef fisheries, which tend to 

be located in regions of the world with limited technical and institutional capacities (Cinner and others, 

2020). Catch, poverty eradication, shared governance, advancing gender equality and nutrient supply all 

need to be considered. This can be done by ensuring that: (a) small-scale fisheries are built into trade 

statistics; (b) there is fair distribution of catch benefits, with fishers’ tenure rights secured; and (c) aquatic 

foods are affordable and accessible to all.  

Major capacity gaps that remain in this space include insufficient policy support, a lack of scalable 

restoration methodologies and limited access to and on-the-ground training on the most advanced and 

promising monitoring technologies (Madin and others, 2019). Reef restoration practices that are self-

sustaining (regarding their finances and funding) should be highlighted as examples of good practice if 

they exist already. Regular and consistent monitoring should be integrated into all management strategies 

and practices (Voolstra and others, 2023), and there needs to be a general improvement in coordination for 

capacity development (Obura and others, 2019).  



332 

It must be acknowledged that future coral reefs will differ from historical baselines (see figure II). 

Management and conservation initiatives should explore best practices that enable a transition to the best 

possible new state and ensure a level of support for biodiversity and the livelihoods and dependence of 

coastal economics and people as reef ranges shift. Critical assessment of any outcomes and impacts is 

essential and should now be mandatory. The protection of high-value genotypes in biobanks is likely to 

become a priority, with the aim of conserving genetic diversity and even the survival of species. Clear and 

open efforts must be made to differentiate between the environmental costs of destroying coral reefs for 

developmental purposes, which benefits a few, from the economic benefits of effective reef protection, 

which benefits everyone. 

While advances have been made to address the knowledge gaps reported in the second World Ocean 

Assessment (including gaps in relation to the responses of reef communities to climate change, the 

socioeconomic value of coral reefs and the distribution and ecology of mesophotic coral reefs), key gaps 

remain pertaining to the enhancement of reef resilience in the face of climate change, strengthening reef 

governance and management, and recognizing the socioeconomic value of coral reefs. Suggested action 

points for each of these themes are set out in the table below. 

Table 

Knowledge gaps and suggested action points 

Theme 1: enhancing reef resilience in the face of climate change 

Establish standardized ecological and socioeconomic international or national coral reef monitoring 

and restoration networks and support existing global programmes. Track longer-term trends and stress 

impacts, such as climate impacts, including storms and anoxic events, and disease and invasive species 

outbreaks (see sect. 4, chap. 6), and map newly discovered reefs and sentinel coral colonies. 

Identify climate-resistant coral species and genotypes. Explore and, where possible, scale up 

intervention strategies, such as cryopreservation, biobanking, assisted evolution and assisted gene flow. 

Develop a centralized database integrating diverse reef-related data (including photogrammetry, 

acoustics, diversity assessments and environmental parameters.). Create “digital twins” to improve 

decision-making. 

Launch a comprehensive marine biodiversity assessment programme involving integrated taxonomic 

and molecular research to consider cryptic taxa and explore the risk of silent extinctions of species and 

loss of genetic diversity. 

Theme 2: strengthening reef governance and management 

Implement a framework for active reef interventions, ensuring local appropriateness and effectiveness. 

Participatory methods that include Indigenous Peoples should be strongly encouraged. 
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Increase Member States’ capacity to collect, analyse and use data to inform fisheries management 

decisions and policies aimed at maximizing food production and livelihoods while maintaining the 

structure and functioning of coral reef ecosystems. 

Develop and execute a reef adaptation strategy linked to sustainable ocean plans addressing rapidly 

changing environmental conditions. 

Establish a coral reef community empowerment programme to increase local capacity for the 

management of reef fisheries. Listen to stakeholders and include them in decision-making. 

Create national standards for reef-related nature-based solutions aligning with international best 

practice.  

Increase the number of scientific studies on local, regional and global causation, relating 

transdisciplinary indicators of anthropogenic impacts to the health state of coral reef organisms and 

ecosystem integrity worldwide. 

Improve the design and enforcement of existing MPAs. Banning nets and spearguns on reefs, for 

example, would increase global reef fish stocks by approximately 10.5% – essentially matching all 

conservation efforts to date (Caldwell and others, 2024). 

Implement policies to minimize land-based sources of pollution. Targeted environmental impact 

assessments should be undertaken to identify key point-sources of localized pollution. Turn lights off 

(especially around the coral spawning window), improve waste management and establish buffer zones 

along coastlines to reduce sediment, nutrient and contaminant inputs.  

Theme 3: recognizing the socioeconomic value of coral reefs 

Commission a comprehensive economic valuation of national coral reef ecosystems. Differentiate 

between the environmental costs of destroying coral reefs for development and the economic benefits 

of effective protection. 

Integrate reef value assessments into national infrastructure and development planning. Citizen science 

helps to involve communities in efforts to improve management effectiveness. 

Explore innovative pathways to protection, intervention or restoration, such as reef insurance1 

 

Source: Prepared by the writing team. 

In conclusion, if the planet’s carbon footprint is not significantly lowered, coral reefs of the kind seen 

today will almost certainly cease to exist, and the reefs of the future will be very different ecosystems, 

likely less complex, harbouring lower biodiversity and offering reduced ecosystem services.  

This unfolding crisis represents both an ecological and a human rights issue (Sweet and others, 2021; 

Camp and others, 2024;see also subsect. 5B, chap. 2) It disproportionately affects vulnerable populations, 

 
1 See www.abterrace.com.au/item/introducing-coral-reef-insurance. 

http://www.abterrace.com.au/item/introducing-coral-reef-insurance
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including those in communities with lower socioeconomic status, poor coastal States, States with weak 

governance and high corruption, and small island nations or large ocean States. 

The occurrence of the fourth global mass coral bleaching event in 2024–2025 affected over 77% of the 

world’s reefs and marks another stark milestone in reef decline (Reimer and others, 2024). Furthermore, 

the increasing frequency and severity of such stress events are compromising coral resilience by reducing 

recovery windows between disturbances (Emslie and others, 2024). Immediate climate action must 

include emission reductions and integration with economic policy.  

Local management requires addressing immediate threats through policy, while ensuring effective 

fisheries management and marine conservation, building local support with stakeholders and fostering 

marine spatial planning.  

MPAs cover 8% of the oceans; however, it has been reported that approximately a quarter of the largest 

MPAs lack effective implementation and policies with respect to a third appear incompatible with 

conservation goals (Pike and others, 2024). These findings have been attributed to the fact that many 

MPAs are reported as lacking regulations or management, and some allow high-impact activities. Despite 

these challenges, when properly designed and managed, protected areas are well documented to support 

upwards of 10% higher fish biomass, improved ecosystem resilience and enhanced recovery potential 

(Benedetti-Cecchi and others, 2024; Caldwell and others, 2024).  

It should also be recognized that there are some examples of effective enhancement of reef ecosystem-

based adaptation (Bindoff and others, 2019). Indeed, some have even shown measurable effects on 

reducing climate risks (medium confidence; Bindoff and others, 2019). Nonetheless, current restoration 

practices have been criticized as costly endeavours and fundamentally remain a local intervention at best. 

Some have gone so far as to state that coral reefs need “evidence-based management not heroic 

interference” (Streit and others, 2024). Indeed, restorative practices will certainly not solve the global 

degradation of coral reefs due to anthropogenic climate change, and few would challenge that statement. 

It is important to note, however, that the cost of inaction, the cost of further degradation and the ultimate 

resulting loss of ecosystem services must also be weighed (Peixoto and others, 2022, 2024; Suggett and 

others, 2024). 

The increasing acknowledgement of the ecosystem services offered by coral reefs (Reguero and others, 

2021), along with an increased desire to use nature-based solutions to address the issues faced by 

humanity (Storalazzi and others, 2025), has resulted in the creation of large pre-disaster hazard mitigation 

funding pathways (ranging from tens of millions of dollars to billions of dollars) and post-disaster 

recovery funds, many of which are being channelled into reef restoration and preservation (Stovall and 

others, 2022). This is entirely justified, as the anticipated continued decline of reefs threatens not only 

marine biodiversity, but also the 1 billion people who depend on them.  

The response to this crisis will determine not only the future of coral reefs, but also the well-being of 

human communities who depend on them for food, nutritional security and livelihoods (Food and 

Agriculture Organization of the United Nations (FAO), Duke University and WorldFish, 2023). 

Protecting, managing, conserving and restoring reefs should not be viewed as an altruistic quest; instead, 

it should be seen for what it is – a pragmatic goal to sustain human civilization and all life on Earth. 
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