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Challenge: sustainable seafood supply to

the increasing demand
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Global fishing effort rises, catch declines
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Presentation Notes
Effort is in Gigawatts (per year). Watt is a SI unit of power and is Joules per second. The solar constant includes all types of solar radiation, not just the visible light. It is measured by satellite to be roughly 1.366 kilowatts per square meter (kW/m²) which on average for the whole earth is 1.740×1017 W (or 1.74 x 108 GW or 174 Million GW)
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Human impacts on marine ecosystems
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Presentation Notes
Marine ecosystems are impacted by a wide range of human activities. I am sure you have read a lot about this from newspaper, magazine or documentary. These human stressors include overfishing, pollution, habitat destruction. 


What does CO, emission do to the oceans?
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The future ocean
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Ocean Integrated Assessment Model

Seafood demand Seafood demand

(Commercial) (Subsistence)
z 5 3

' M

Marlcultm e *—|-|—r

arkets
and Trade

Effort
(Commercial)

Access

I
Regulations —— o
| Effort

Subsidies T (Subsistence) |

Climate
Change

Scenarios (Climate & Shared Socio-economic

| Pathway)

Cheung et al. (in prep)




SHERIES & MARINE ECC

FISH-MIP

MODEL INTERCOMPARISON PROJECT

GLOBAL models REGIONAL models
1. POEM 1. EwE (Ecopath with
2. BOATS Ecosim)

3. EcoOcean > Atlantis

4. DBEM '

5. Madingley 3. OSMOSE

6. Macroecological model 4. Size-structured
7. DBPM 5. End-to-End
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10.SEAPODYM



Fisheries impacts under climate change
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Presentation Notes
In fact, if we look at the changes in catch potential by region, some of the “winners” in ocean warming may become “losers” if ocean acidification and dexoygenation are considered. In the global map that I show you earlier, the North Atlantic is shown to be a winder. These are the different region in the Northeast Atlantic, such as the Barent Sea, Greenland, Nowegainsea, North Sea, Baltic Sea. The back bar represent no acidication effect while the white bar represent high impact of ocean acidification and deoxygenation. For example, if you look at the Celtic Shelft, warming only is expectd to lead to a slight increase in potential catch and acidificiation and deoxygenation are expected to turn the region to a loss in potential catch in the future.
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Changes in fisheries revenues is 35% more than catches

Lam, Cheung, Reygondeau, Sumaila. (2016) Scientific Report
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Presentation Notes
mean percentage change in projected 169 maximum catch potential (MCP) of 280 Exclusive Economic Zones (EEZs) and mean percentage 170 change in projected revenues of 192 fishing nations in the 2050s relative to the level in the 2000s 171 under RCP 8.5 scenario

- Use multi-model ensemble 


Implications for food security
Nutritional vulnerability to climate change

Most reliant on fish and most vulnerable Reliant on fish and vulnerable to Less reliant and less
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Golden, Allison, Cheung et al. (2016) Nature



Implications for coastal indigenous people

food supply and culture

How might declines in catch availability by 2050

differ by fishery and by region?
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Species farmed
and richness

Oyinlola et al. (in revision) PLOS ONE




Percentage change in projected
RCP 8.5 mariculture production potential (MPP)

Oyinlola et al. (in prep)



Ocean Integrated Assessment Model
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Climate-impacts on ocean sustainability
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Ocean solution “wedges’

Social objective
(Number of jobs)

Examples of potential solutions and
their contributions to achieving
sustainable development objectives
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Trade-offs and co-benefits to
Sustainable Development Goals

Singh et al. (2017) Marine Policy



State-of-the-art in climate impact assessment
for marine fish and fisheries

 Linking ecological and human impacts highlight
vulnerable regions and communities;

* The development of Ocean Integrated Assessment
Model provide a formal way to integrate climate
change and other human drivers;

* The use of impact models to explore solution options
to achieve ocean sustainability under climate change.
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I also actively communicate my research to the public through media. My research findings were featured in international, regional and local media.
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Regional variation In sensitivity to atmospheric warming

A MCP (%)
-100_0 100 200 300 400

Maximum
catch
potential

Latltude

<H0% -30% -15%

Latltude

Species
turnover

Differences in A species tumover between scenarios

-10%  20% -30% 40% 50% 60% -70% -80% >90%

Cheung, Reygondeau, Frolicher (2016) Science
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