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Introduction 
The project ‘Global learning for local solutions: Reducing 
vulnerability of marine-dependent coastal communities’ 
or GULLS, is an international project within the Belmont 
Forum and G8 Research Councils Initiative on Multilateral 
Research Funding. Initiated in 2014, the project has 
been investigating five regional ‘hotspots’ of climate and 
social change, defined as fast-warming marine areas and 
areas experiencing social tensions as a result of change: 
south-east Australia, Brazil, India, South Africa, and the 
Mozambique Channel and Madagascar. It has focused 
on contributing to reducing the vulnerability of coastal 
communities and other stakeholders dependent on 

marine resources to climate change and variability through 
an integrated trans-disciplinary approach. It includes 
participants from Australia, Brazil, India, Madagascar,  
South Africa, the United Kingdom and the United States  
of America. The research programme comprises six  
inter-linked components: ocean and climate change 
modelling, species sensitivity, social and economic 
vulnerability, system modelling, governance, and 
communication and education. 

The project is delivering a comprehensive set of options to 
reduce coastal vulnerability and position vulnerable coastal 
communities for an improved future.

COMMUNICATION and EDUCATION 
Education workshops for primary school teachers, high school teachers, scientists and other educational and leadership 
professionals on ‘Communicating Ocean Science and Climate Change’ were held in Australia, Brazil, India and South Africa. 
The workshops provided professional development opportunities and locally relevant scientific educational resources 
geared towards expanding climate and ocean literacy through effective teaching, learning and communications practices.

WHY IS THIS IMPORTANT? 
Expanding climate literacy and understanding the potential consequences of climate change are imperative for ensuring 
that citizens throughout the world will be better prepared to mitigate climate change and respond to both the economic 
and environmental challenges, as well as the opportunities that climate change will bring.



Ocean and climate change modelling 
Anthropogenic climate change is a global phenomenon. However, its impact on living marine resources and dependent 
communities is local and often unique. Information from global ocean models is immensely complex and includes a 
multitude of environmental characteristics. Long term trends in these variables are of limited value for planning local 
climate change adaptation unless the model output is translated into a form that meet local needs. The main challenge for 
the GULLS global modelling team was to find common unifying parameters and metrics of climate change between  
all hotspots, so their commonalities and differences with respect to the strength of climate stressors could be compared. 
This was achieved by working closely together with the species vulnerability group to identify key stressors threatening 
the most important species. One of the novel studies conducted by the Ocean Climate Group in GULLS included a 
demonstration of the influence of currents on ecosystems and the impact that climate change has on these currents and 
ecosystems.

WHY IS THIS IMPORTANT? 
Successful adaptation to climate change can only be achieved using a participatory approach that combines climate 
science with local data and knowledge to identify impacts on species critical to the livelihoods and wellbeing of the 
communities involved.
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WHY IS THIS IMPORTANT? 
The traits-based sensitivity assessments are transparent, repeatable and relatively rapid, and thus can quickly identify 
priority species that are most sensitive, even where fisheries are data poor. The approach can enable fisheries managers 
to understand likely changes to fisheries under a range of climate change scenarios, highlight critical research gaps and 
priorities, and assist marine industries to identify adaptation strategies that maximise positive outcomes.

SPECIES SENSITIVITY 
We estimated sensitivity of species to climate change 
drivers based on:

• Abundance—measures of potential for biological 
productivity (e.g. egg production)

• Distribution—measures of capacity to shift (e.g. larval 
dispersal)

• Phenology—measures of potential impact on timing of 
life cycle events (e.g. temperature as a cue for moulting 
or spawning)
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WHY IS THIS IMPORTANT? 
People need to deal with change that is currently happening and change that is yet to come. To prepare effectively , the social, 
cultural, economic and institutional characteristics that make people better at adaptation or increase their resilience need to 
be understood. By knowing how people make decisions in complex environmental and institutional contexts, governments 
will be able to make the necessary adjustment and investment to support prosperous coastal communities in the future.

SOCIAL AND ECONOMIC VULNERABILITY 
At the heart of GULLS are the people who live in coastal communities who depend on marine resources. People in coastal 
communities, especially in marine hotspot areas, are already experiencing the impacts of a changing ocean, like increasing 
temperatures and changing current systems. The context of those living along the coast differs depending on where they 
live and work, and to which extent their livelihood depends on marine resources. Context matters because it will influence 
how well they deal with change now, and how well they are likely to deal with expected future change. For instance, to 
build resilience in coastal communities in Brazil attention has to be paid to their high cultural attachment to fishing whereas 
in Madagascar economic factors are paramount.  Knowing about people’s personal beliefs, perspective, and attitude as well 
as their personal flexibilities – and flexibility of the governance institutions - will provide even more insight. For instance, this 
GULLS component showed that having less institutional flexibility may in fact impact econonomically developed nations 
like Australia more than some emerging national economies.. We used an integrated and participatory approach to gather 
primary data that informs understanding of how resilient to change people living in coastal communities are, and their 
potential for adaptation.
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WHY IS THIS IMPORTANT? 
Many problems observed in the marine environment, such as pollution and over-fishing, can be attributed to governance 
systems: actors (individuals, organisations) and the rules or ‘institutions’ that structure their interactions. Understanding how 
actors and institutions function is therefore an important step to promote climate adaptation.

GOVERNANCE 
Effective governance at national and local levels is essential for addressing and adapting to the impacts of climate change. 
This project developed a holistic approach to assessing governance structures for marine resource management in 
hotspots. 

Governance involves formal and informal processes and interactions among many actors in society beyond government. 
Governance centres on the interplay between state directed regulatory and administrative processes, economic and market 
based approaches and instruments, and community based actions, knowledge and information and exchange. While a 
simple tripartite characterisation of governance distinguishes between state-centred regulation, market approaches and 
community-based cooperation, the real world is more complicated and these categories and categorisations are not 
mutually exclusive. 

We used governance maps to organise and represent knowledge of both institutions and actors affecting a living resource 
such as fish. These maps depict the actors—both individuals and organisations—in social positions (e.g., investors, fishers, 
regulators) and their existing or potential relationships and interactions among each other and with the resource. The 
resulting governance map shows the effects of interactions of institutions and actors with each other and with the resource, 
and potential consequences of these interactions on the resource and its distribution.

Rg = regulation
M = Ministry/Department
Kn = knowledge

CF = commercial fishers
Ef = enforcement
IF = illegal fishers

In = investors
SL = special license
AF = aboriginal fishers

BC = bycatch
Co = consumption arena
RF = recreational fishers

E =  entitlements



WHY IS THIS IMPORTANT? 
The GULLS regions differ in modelling capability and data availability, therefore we developed a simple generic method for 
linking future projected biological variables to changing environmental variables as well as social and governance analyses. 
Comparing hotspot regions in a consistent manner improves global learning and sharing of knowledge.

SYSTEM MODELLING 
System modelling provides tools for the synthesis of the climate stressors of marine ecosystems impacting marine hotspots 
in all project locations. System models, at differing degrees of detail, were developed or modified for each of the hotspots.
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Partner Country Contact Name Email 

South Africa Kevern Cochrane, Project Leader k.cochrane@ru.ac.za

Australia Alistair Hobday alistair.hobday@csiro.au

Brazil  Maria Gasalla mgasalla@usp.br 

India Shyam Salim shyam.icar@gmail.com

USA Adina Paytan apaytan@ucsc.edu 

United Kingdom Katya Popova e.popova@noc.ac.uk

Madagascar Hajanirina Razafindrainibe hajanirina.sage@blueline.mg

For further information, publications and details on figures, visit http://www.marinehotspots.org/index.php/featured-projects/gulls

WHY IS THIS IMPORTANT? 
Coastal communities typically face a diverse set of threats to their livelihoods and wellbeing including over-exploited 
resources, environmental stressors from a range of human impacts, competition with other sectors, and climate change. 
Attempts to address these different threats in isolation from each other would be inefficient and unlikely to provide the 
communities with the resilience they need. The only way to ensure feasible and effective adaptation and resilience is by 
looking at the social-ecological environments of coastal communities as an integrated whole, including the different 
external drivers, and to identify the priority areas where action is most urgently needed and most likely to have the desired 
positive impacts.

ADAPTATION PLANNING 
GULLS is undertaking a synthesis of the climate stressors of marine ecosystems impacting marine hotspots in all project locations. 
The GULLS working groups contribute to integrated vulnerability assessments and adaptation planning. 

CONTACT AND FURTHER INFORMATION
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