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Outline
• Sea level rise and coastal vulnerability
• Coral reefs and climate vulnerability
• Using data, decision support
• Societal relevance of environmental data – SDGs



Coastal vulnerability and sea level rise



Risk Shore line change (e.g., 1973-2014) 

Shore line rate 
of change



https://saiia.org.za/research/mombasa-
stepping-stones-to-a-climate-resilient-future/



Seal level rise - Risk areas

Exposure/risk mapping-Products
• Coastal flooding-exposed area
• Exposed population-(temporal 

2005-2020)



Coral reefs and climate vulnerability
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• Very strong association between global hard coral cover and 
mean global SST anomaly

• Rapid increases in the global SST anomaly (dark red)

• Periods of sustained SST anomalies (light red)

1998 2010 2016

• rapid increase in SST anomaly  -> all three 
global bleaching events

• sustained high SST anomaly -> progressive 
decline in coral cover during the last decade
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Global coral bleaching events



Bleaching observations in 2016

Citizen science

103 re-
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All sites



Key findings

Does this mean lower 
resilience of corals 

and/or shift to algal-
herbivory system?

?

?

Pre-1998               1999-2016              Post-2017

Benthos



Using data – decision-support



Vulnerability to collapse of coral reef regions.

The Red List of Ecosystems, applied to the Western Indian Ocean



Coral reefs of the WIO 
are VU to collapse!

Results
Whole region

All ecoregions are in threatened categories
• VU – 4 ecoregions
• EN – 3 ecoregions
• CR – 4 ecoregion

Ecoregional level

warming

fishing



Western Indian Ocean – RLE results in a nutshell

Recommendations
• Management recommendations 

include full portfolio from climate 
mitigation/ adaptation to fisheries/ 
ecosystem-based management

Next steps 
• National policy processes – Kenya, 

Tanzania, Mozambique – through 
‘National Coral Reef Assessments’ 

• Extend RLE coral reefs to other 
GCRMN regions for global coverage 
within 3-4 years

• Extend RLE assessment to mangrove 
and seagrass systems for integrated 
approach

Convention on Biological Diversity
• Global Biodiversity Framework 

Headline indicators A1



Societal relevance of environmental data



The SDGs as a narrative or model
What is the role of a coral reef in sustainable development?

https://doi.org/10.1016/j.marpol.2020.103973

1) The ocean, interacting with the land and 
freshwater, and affected by climate change

2) … generates DIRECT benefits through 
ecosystem services and other material flows

3) …that support INDIRECT benefits of 
human well-being and societal welfare

4) … the whole requiring knowledge, good 
governance and engagement of all in society

https://doi.org/10.1016/j.marpol.2020.103973


Mkwiro reef
The coral reef is used by 
fishers, some local tourism, 
and managed by the BMU, 
but pressure is high and fish 
are depleted

Mkwiro Beach 
Management Unit
Comprises the local 
community, 
supported by Fisheries 
Dept and with 30% 
women 
representation, 
including Mariam

Protected area
A community closed area 

was identified, linked to 
the neighbouring

government protected 
area, to enhance fish 

stocks, and support 
tourism

Mariam’s 
mother

Is a village 
elder, and 

chairs the BMU 
committee

Local tourism operators, 
NGOs and researchers
Some support the BMU to 
improve reef health, through 
restoration and capacity building 
projects. They rely on a healthy 
reef

Mariam’s son
First in the family to 

study in college. Now 
employed as an 

electrician, starting a 
cold-store business with 
his family to market fish 

to hotels and restaurants

Mariam
Sells fish in the market, keeps 

fish 3-4 times a week for 
household use

Hamisi
Is a fisher. Half 
his catch is sold 
by Mariam, half 
goes to a dealer

Tourist development
The growing resort-town impacts 
on the reef through land-use, 
water/ pollution and demand for 
seafood

Climate/Energy/travel
National/global energy use 
impacts the reef, local 
tourism has high energy 
footprint from travel, air 
conditioning

Equity
Equitable sharing of benefits between 

stakeholders is mediated through 
community, local government and 

stakeholder institutions

Government, local and national, 
establish the regulations and provide 
overall authority among interest 
groups

Their income pays for children’s school fees, the medicine 
her mother needs, house, transport and all other needs. 

SDG narrative model example
A coral reef fishing community on the 

coast of Kenya.

https://www.currentconservation.org/
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Monitoring a system holistically … coral reef fisheries
Indirect benefits
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Means of implementation/enabling



A sustainable use perspective 
enables a focus on tangible 
materials from nature 
(consumed and non-consumed), 
and benefits to people (direct 
and indirect) – sustaining the 
former and optimizing and 
sharing the latter 

An SDG model allows addressing all 
stakeholder interests under the 
condition they don’t harm any other 
SDG. Each stakeholder can ‘enter the 
circle’ from their own perspective 
(global -> national -> local)

Climate change
Adaptation plans

Gender, women’s
rights
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