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Climate change is already having a serious impact on the 

global ocean, and it’s going to get considerably worse 

in future. As marine ecosystems are  transformed, the 

they adapt to the changing conditions of a heating world.

landings and play a critical role in food security and nutrition, especially for those 

with grassroots engagement with local communities to understand what a warming 
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Since the 19th century, the ocean has absorbed about 

28% of the CO2 produced by human activity and more 
than 90% of the heat this has generated. By the end of 

the century ocean acidity will be increasing at a rate 10 

 
last 55 million years.

Marine species are reacting to ocean warming by moving towards colder, 
deeper waters,

 (layering) in the ocean, reducing 

 – corals, 
plankton etc – which rely on stable chemical conditions to build calcium-based shells 

The IPCC expects extreme events – in particular marine heatwaves –  
to become more intense, longer and more frequent. This will have a major 
impact on coastal ecosystems and habitats, causing high mortality in some species 

coral reefs,
destroyed since pre-industrial times, and even in strong climate mitigation scenarios 

In a business-as-usual mitigation scenario, climate change factors are 

regions by 2100. Countries in these zones are highly dependent on 

the future. 
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There’s a human dimension to these changes too. Less 

bring home less money, increasing poverty in already 
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Changes in ocean parameters
 

 
The changes are greatest in the Philippines, while South Africa shows the highest  
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In all three case studies, a business-as-usual scenario suggests that by 2100 marine 

 

 

Exposure index
The magnitude of these changes can be assessed by comparing them to past conditions 
– the higher the relative change, the greater the probability that species targeted by 
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Key species: vulnerability

Even for species with low vulnerability the risk of climate impacts is medium to high in 

Changes in catch composition in all three areas are inevitable as species 

move with the changing ocean conditions. An additional challenge will 

61 77

Chub mackerel 30 67

44 72

NA NA

Geelbek croaker 84 78

Carpenter seabream 80 70

Yellowtail amberjack 50 59

Snoek 44 58

Silver kob NA NA

NA NA

85 87

Wahoo 68 80

61 77

Skipjack tuna 39 71

39 69

39 71

29 69
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Biomass change
By calculating changes in ecosystem biomass as it moves up trophic levels from 

Generally speaking, the higher the trophic level of a species, the worse the impact it 

scenario or the year – our results show that biomass of the species targeted by the 

for all assessed species by 2030; and even with strong mitigation the smallest decrease 

2.9 ± 0.2 -5.9 -8.1 -6.0 -11.4

Chub mackerel 3.4 ± 0.2 -6.5 -8.9 -6.7 -12.5

4.4 ± 0.2 -7.6 -10.2 -7.7 -14.1

4.5 ± 0.2 -8.3 -10.8 -8.0 -15.6

Carpenter seabream
3.5 ± 0.2 -7.9 -7.9 -6.9 -8.4

Snoek 3.6 ± 0.2 -8.3 -8.2 -7.2 -9.0

Silver kob
4.2 ± 0.2 -10.4 -10.4 -9.0 -12.0

Yellowtail

Geelbek croaker 4.5 ± 0.2 -11.4 -11.4 -9.8 -13.3

Wahoo 4.3 ± 0.2 -11.4 -12.4 -10.5 -19.1

4.4 ± 0.2 -11.5 -12.7 -10.5 -19.5

Skipjack tuna

4.5 ± 0.2 -11.6 -12.6 -10.6 -19.3
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All the indicators in the modelling exercise clearly show 

we assessed. Extensive changes in ocean parameters point 

to a decrease in biomass levels of up to 20%.

optimistic scenarios the situation is very serious, and urgent action is needed to meet the 
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greater sustainability, and it’s essential to involve the 

years, in three categories: climatic conditions, impacts on ecology and marine 

• increase 
in sea water temperature. Other stakeholders mentioned increased 
extreme events,

•  All countries mentioned a  either through 
reduced abundance or changed distribution
Fishers in the Philippines and Ecuador reported 

•
practices.  in 

reduced 
quality of life

In all three countries, most of the stakeholders said they are very worried about 

In the Philippines the vast majority say they are ready to adapt, pointing out that 

good adaptive capacity thanks to the empirical and traditional knowledge of its 
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we then discussed what to do about it – and here it was 

to a sustainable future for the small-scale sector.

Improving livelihoods

catches – will underpin resilient communities with the resources and capacity to  

comes into play here, with proper recognition and reward for the invaluable roles 

Investments in everything from ice-making machines to seafood marketing campaigns, 

coastal communities, who are then better able to steward their marine resources and 
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Fisheries management

Broadly speaking, proposed adaptation measures fell under the following headings:

 

regulations are absent or ignored, controlling what goes on there is impossible, and 

and surveillance should be reinforced with inspectors given the training and tools they 

 

Adaptive management 

management needs to keep pace to ensure adaptive measures remain appropriate and 

Co-management 
Fishers rightly place great importance on participatory management structures, which 

    Precautionary targets and an ecosystem-based approach 
The increase in variability and risk that come with a changing climate is a strong 
argument for the adoption of precautionary management targets that support 

biodiversity, habitats, food webs etc, beyond the usual targets based on single-species 

 
Alternative scenario planning that integrates knowledge from all stakeholders is 
needed – and the range of potential outcomes to plan for must integrate social factors 
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While the main aim of this project was to identify 

projections clearly underline the fundamental 
importance of mitigating future temperature rise as far 

worldwide – plus the livelihoods they provide and 

emissions. A business-as-usual approach to mitigation 
will spell disaster for millions. 

 

workshop participants were keen to discuss how to further minimise their CO2 footprint 

•     

•     

•     
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food security and livelihoods of many millions of the 
poorest people in the world hang in the balance. 

that changes in ocean ecosystems in many parts of the world will become so severe that 

Even the most optimistic emissions reduction scenarios are likely to see population 

carbon emissions, the international community needs to provide real support to small-scale 

study shows some of the ways in which this can be taken forwards, thanks in part to the 

Participants in all three countries highlighted the importance of rehabilitating marine 

management – where users are directly involved in decisions on how to manage the 

As well as contributing invaluable local ecological knowledge to management strategies, 
an engaged community is much more likely to feel a sense of ownership, complying with 
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Warming oceans are changing oceans: 

migrate about 10 times faster than their 
terrestrial counterparts

As the ocean warms developing 
countries face a 50% potential 
reduction in annual catches

Sea level rise 25cm over last 
140 years, but 3mm per year 

 

Small island states and 
developing countries risk losing 
up to 70% of their revenue as 
their catches diminish


