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« CCVA: inform management priorities for
biodiversity conservation and climate change
adaptation strategies

WIO CCVA toolkit will;

* provide guidelines and a methodology for consistent
CCV assessment in the WIO

* provide climate data that can be used for consistent
CCV assessments in WIO

» carry out CCV assessment for key critical habitats




CCVA Outline

 Climate Change: Regional Context
(temperature, rainfall, SLR)

* A review of vulnerability frameworks
-Integrated vulnerability frameworks

e CCV assessments
- Coral Reefs
- Seagrass
- Mangroves

» Envisaged outputs: Climate Change assessments, CCVA guidelines &
methods, datasets, CCVA for key ecosystems




Climate Change: global context

Evolution of global mean surface

. temperature (GMST)
« approximately 1°C (£0.2°C)

above pre-industrial levels in
2017, increasing at 0.2°C
(£0.1°C) per decade
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Past emissions alone are unlikely to raise global-mean temperature to 1.5°C;
past emissions do commit to other changes, such as further sea level rise

Source IPCC AR5 report, 2018



Climate Change: regional context

Land-surface air temperature

Air-land surface temperature change
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Earths average land-surface air temperature has increased by
about 0.6°C since 1980 relative to the period 1961 to 1990




Climate Change: regional context

SST projections averaged
Sea surface temperature: 1981-2016 over the Exclusive Economic

Zones
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* The western Indian Ocean has warmed steadily since 1982 Long-term trends were
until present by 0.65°C (at 0.1°C/decade). calculated from annual SSTs

« 1998, 2010 and 2016 were the warmest years over the XT{EEZC?nEtEhZe region showed

western Indian Ocean. warming trends in SST, with

« From 2011 to 2016, SSTs have been increasing steadily Zhbesg\g/;g\jsiar&t:cjac;‘av:?;mng

resulting in longest bleaching thermal stress. (0.20°C/decade).




Climate Change: regional context

* Future SST projections (E. Scenario 4.5)
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Climate Change: regional context

e Future SST

orojections

Current SST

A

anomalies

SST
anomalies

RCP4.5
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* Most coupled general

circulation models (CGCMs)
project a stronger SST
warming in the western
equatorial Indian Ocean
than in the eastern
equatorial Indian Ocean,
reminiscent of the
interannual Indian Ocean
dipole (I10D) mode.

WIO projected SSTs: 1°C to
4°C higher by end of the
21st century

While basin wide changes
are expected, it is critical to
examine changes along
continental margins which
supply more than 75% of
fish catch (IOC-UNESCO and
UNEP, 2016)




Climate Change: regional context

* Precipitation

* Over the past 40 years, there has
been a decreasing trend in long rain:
over East Africa which has led to
widespread famine affecting over 10
million people during 2010-2011
(United Nations Office for the [m-mfg"”th pef décadel]
Coordination of Humanitarian Affairs o
2011). -3
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« Overall, rainfall in the region has __
decreased over the decades by
around -1.5 mm/ per decade
between 1960-2017, which
Implies that the climate is drier.




Climate Change: Sea level rise
* Sea-level rise trend during 1961-2008
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Han et al. 2015



Assessing coastal community vulnerability
across scales: an integrated framework

Potential Adaptive
Impact Capacity

Exposure Sensitivity
Environmental change . Household dependence on
Personal exposure to: marine resource
Storms . Social dependence
Floods . Economic
Drought dependence

Ecological ; pend
i . Shoreline changes . Historical &
Vulnerablllty Cultural dependence

4

Potential Adaptive Capacity
Impact *  Flexibility
Personal
Occupational
Institutional
Social capital
Human capital
Financial capital
Physical capital
Natural capital

Adaptation
options

Socio-ecological vulnerability

Aswan et al. 2016



Socioecological vulnerability

Personal exposure
Economic dependence

Historical/cultural

Age of fishery

Ancestral involvement

Fishing family identity

Concern low nos.

N youth entering fishing

Level schooling
parents

Sensitivity
dependence

Social dependence

Attitude & perception

Flexibilities
Pers, Occup, Institut.

Adaptive
Capacity
Capitals - Social,

Natural, Human,
Financial, Physical

Financial wellbeing
compared to parents
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coral reefs vulnerability to Climate Change

* Climate variability varies spatially in magnitude and
frequency

* Corals have been impacted and are slow to adapt
* Need for supporting spatially adaptive management

 Local management is no longer sufficient to ensure the
future of coral reefs. Protecting reefs requires
complimentary national and global efforts to limit
warming to 1.5°C




Coral reef biophysical and human
coupled system

Sensitivity
+

biological adaptation/
acclimation

\i v Management
Management . : Coral bleaching, actions
actions SR diseases, mortality g

-4 Over fishing/

Sedimentation/ Exposure Coral reef ecosystem «—— destructive fishing
eutrophication functions, processes lover exploitation

4

Macro algae

Reef fish biomass




SST and Coral reefs

« While few systems are likely to benefit from climate change, coral reefs are
particularly vulnerable.

« Mass coral bleaching events is occurring more frequently in the
region causing serious damage to over 25 percent of the coral reefs

0.17°C/decade

Sea surface temperature ('C)




SST and Coral reefs

Histograms of thermal history metri
for reef locations (n = 2422) in the
WIO region for:

a)

0.14+0.052C/decade

Reef pixels (%)

(@) Annual trend show reef SST
warming at 0.14°C/decade.

(b) Warm-season (Jan-May) SST shc | v
warming at 0.28°C/decade.

0.28+0.062C/decade
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SST show accelerated warming
0.42°C/decade.
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compared to bleaching
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* non-bleaching months (June-Oct) are
warming faster compared to the bleaching
months (Jan-May) relative to the annual

trend
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Local-scale projections of coral reef futures
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« RCP45 indicate that by 2039, most reefs in the region will be exposed to
temperatures below the 1.5°C




* Onset of recurrent severe bleaching heat stress

events under Representative Concentration Pathways
(RCP) 8.5 and 4.5

Future Severe Stress - RCP8.5 Future Severe Stress - RCP4.5

Country Reefs .---




Potential policy actions
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Regional Vulnerability Assessment of Mangroves
to climate change and human pressures

shop on Mangrove Vul
to Cijmate €hange
Mnmbasa geach Hotel, Kenya Eﬂf

J. Bosire, J. Maina, J. Kairo, S. Bandeira, S. Semesi, J. Rubens, M. Mwita, C.
Macamo, H. Ralison, B. Kirui, C. Magori, L. Scott, S. Mittra




Vulnerability Assessments

* Spatial multi-criteria evaluation (SMCE)
* Expert input — sectors and variables

rkshop on Mangrove Vuln
to dj,lﬂatE Ehange
Mﬂmbaaa geach Hotel, Kenva EIIf




Legend

Mangrove East Africa
Country

- Kenya

- Mozambigue

- Tanzania

Watershed

East Africa: Mangrove Distribution by Sector
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Variable roles in an ecosystem

-  Reinforce

- Balance/reduce

- Synergistic and
antagonistic




CONCEPTUAL FRAMEWORK

MANGROVE VULNER:ABILITY ASSESSMENT

'

- Landuse Intensity and
Sediment
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Conversion of derived variables to vulnerability maps

Synthesis of the partial vulnerabilities




Land use and Erosion

Ecological Condition

Geomoph_slope

Detided_elevation

Geomoph_SLA

Human index
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Land use and
Erosion

Ecological
Condition

Geomoph_slope

Detided_elevation

Geomoph_SLA

Human index
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Madagascar

Land use and

. B South-west
Erosion
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MOZAMBIQUE
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Sea grass: distribution and vulnerability

. Seagrass (Present
Key Drivers /Absent)

Relative Wave Exposure

Rainfall
Substrate

Rivers (Present/Absent)

SST

Tides (High/Med/Low)

Human pressure (Travel Time)
« Bathymetry (High/Med/low)

Sea Level Anomaly

Vulnerability
components

Exposure

Sensitivity

Adaptive capacity




Assessing coastal community vulnerability
across scales: an integrated framework

Potential Adaptive
Impact Capacity

Exposure Sensitivity
Environmental change . Household dependence on
Personal exposure to: marine resource
Storms . Social dependence
Floods . Economic
Drought dependence

Ecological ; pend
i Shoreline changes . Historical &
Vulnerablllty Cultural dependence

4

Potential Adaptive Capacity
Impact *  Flexibility
Personal
Occupational
Institutional
Social capital
Human capital
Financial capital
Physical capital
Natural capital

Adaptation
options

Socio-ecological vulnerability

Cinner et al 2013
Aswan et al. 2016




Thank you



