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Interplay of hazard exposure and vulnerability 

Coastal zones are particularly vulnerable to climate 

variability and change 

- Coastline: 1,634,701 km, 41% of the world's population within 100 km 

of the coast, 21 out of 33 megacities, coastal ecosystems ~77% of 

global ecosystem-services value (1) 

Multiple threats including sea level rise, maritime storms 

and flooding, salt water intrusion, tsunami … 

- 2004 Indian Ocean Tsunami, 2005 hurricane Katrina, 2011 

Fukushima Daiichi nuclear disaster  

CMCC/FEEM research in disaster economics, climate 

adaptation, and Small Island Developing States (SIDS)  
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Sea level rise 

IPCC AR4 (2007)  

- since 1961 global average sea level has risen by 1.8 ± 0.5 

mm/yr, since 1993 by 3.1 ± 0.7 mm/yr (new evidence in 2) 

- by 2090-2099 global average SLR 18-59 cm relative to 1980-

1999 (not an upper bound, excluding rapid changes in ice flow)  

- more recent evidence  

of regional seal-level trend  

from satellite altimetry (3) 

- extent of SLR still highly 

uncertain, see also (4) 

  

Source: (3) 
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Tropical and extra-tropical storms 

SREX SPM 2011 

- low confidence in any observed long-term (i.e., 40 years or 

more) increases in tropical cyclone activity, after accounting for 

past changes in observing capabilities.  

- average tropical cyclone maximum wind speed likely to 

increase, perhaps not in all ocean basins. Global frequency of 

tropical cyclones likely to either decrease or remain unchanged. 

- medium confidence in a reduction in the number of 

extratropical cyclones averaged over each hemisphere. Low 

confidence in the detailed geographical projections of 

extratropical cyclone activity, medium confidence in a projected 

poleward shift of extratropical storm tracks. 



Vulnerability 

Low elevation coastal zones (LECZ) hosts two-thirds of urban 

settlements > 5 million inhabitants; 14 percent of total population (21 

percent of the urban populations) in the least developed countries; (5); 

projected population in LECZ to increase from ca. 625 mil in 2000 to ca. 

880-950 ml in 2030 and 1.050 - 1.390 mil in 2060 (6) 

SREX 2011 

- economic losses from weather- and climate-related disasters have 

increased (high confidence, medium evidence), loss estimates are 

lower-bound estimates not including many indirect and intangible 

impacts,  

- increasing exposure of people and economic assets the major cause 

of long-term increases in economic losses (high confidence),  

- trend in losses not attributed to climate change but a role for climate 

change has not been excluded (high agreement, medium evidence) 



SREX 2001 – integration of DRR and CCA 

- portfolio of low-regrets, multi-hazard actions to reduce and 

transfer risk,  

- development benefits in the relatively near term, as well as 

reductions in vulnerability over the longer term,  

- addressing the underlying causes of vulnerability, including 

the structural inequalities that create and sustain poverty and 

constrain access to resources 

- synergies in finance for disaster risk management and 

adaptation to climate change not fully realized,  

- iterative process of monitoring, research, evaluation, 

learning, and innovation 
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