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Defining future hazard, vulnerability and risk  

Risk = f (hazard and 
vulnerability) 

 

Identification of areas with the 
greatest projected increase in: 
•  weather-related hazards 
•  vulnerability of older people 
 

 

 

Vulnerability 
 

Identification of local authorities with: 
• medium to high projected growth in  
    the numbers of older people (2006- 
    2031); 
• high concentrations of future health  
    care need. 

 
 

 
 

Generation of hazard and vulnerability maps with a particular focus on  
older people’s health care need 

 

Hazard 
 

Map current heatwave, coldwave 
and flood hazard for England and 
the projected change between the 
baseline and the 2030s 

 
 

 
 



National scale hazard 
mapping 

 



Defining future hazards relevant to services  
for older people’s care 

Working definitions: 
 

• Flood  
 Annual probability of inundation  
• Coldwave  
 0°C for 3 or more consecutive days 
• Heatwave 
 95th percentile temperature or above for 3 

or more consecutive days 
 

Data sources:  
 

• UKCP09 Weather Generator (Version 2) 
• EA Foresight Flood and Coastal Defence 

Project  
 
 

 



Defining heatwave hazards using UKCP09 
Weather Generator output 

Threshold value 

10 years of daily  
temperature data 

Cumulative distribution of  
Temperature data 



Threshold values vary nationally and between 
scenarios 
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Searching for events: a notional year 

Heatwave Events 



Mapping future hazards relevant to services  
for older people’s care: Heatwaves 

Note: Red shading indicates a greater expected number of events 
 

Source: Analysis based on daily minimum and maximum temperature data derived from the UKCP09 Weather 
Generator. 
 

Projected annual probability 
of heatwave events in a year 
around the 2030s 

Annual probability of 
heatwave events during the 
baseline period (1961-1990) 

Percentage change in the 
number of heatwave events per 
year between baseline and 
2030s 



Mapping future hazards relevant to services  
for older people’s care: Coldwaves 

Annual probability of 
coldwave events during the 
baseline period (1961-1990) 

Projected annual probability 
of coldwave events in a year 
around the 2030s 

Percentage change in the 
number of coldwave events per 
year between baseline and 
2030s 

 

Source: Analysis based on daily minimum and maximum temperature data derived from the UKCP09 Weather 
Generator. 
 



Mapping future hazards relevant to services  
for older people’s care: Floods 

Annual probability of 
flooding during the baseline 
period (2002) 

Projected annual probability 
of flooding around the 2050s 

Percentage change in the annual 
probability of flooding between 
2002 and the 2050s 

Note: Red shading indicates highest probability of flooding. 
 

Source: Analysis based on daily minimum and maximum temperature data derived from the UKCP09 Weather 
Generator. 
 



National scale vulnerability 
mapping 

 



Defining and mapping future ‘vulnerability’  
in the older population 

Source: Office for Social Inclusion, 2007  

Identification of local authorities in England: 
 

• high projected numbers of older people;  
• projected to experience the most rapid 

increase in the number of older people. 
 
Data source:  
Demographic projections for 2031 (GAD 2007) 

 
Estimating future health care need: 
 

• Weighted older population by 5 years age 
bands 

• ‘Age-related Needs Elements’ of the NHS 
Capitation Formula  



Mapping future health care need amongst  
the older population up to 2031 

Maps of local authority areas in England showing the 
projected proportion of older people weighted  in the 

population by 2031  
 

Source:  Oven et al., 2012.  Analysis based on 2006-subnational population projections by age group at local 
authority level (GAD 2007).  In both examples the older population has been weighted by age-related differences 
in the likely need to use health care. 
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Relevance for local level 
resilience planning 



Relevance for local level resilience planning 

National scale mapping exercise: 
 

• combination of more weather-related 
hazards AND high proportions of older 
people e.g. South East and East of 
England; 

 

• high proportions of older people in the 
oldest age groups. 

 

Most rapid changes: 
 

•  rural or semi-rural areas   
•  coastal locations 

Source: BBC News and the Telegraph Online, 2009 



Mapping weather-related hazards  
at the local level: An example from the North of England 

Projected annual probability 
of heatwave events in a year 
around the 2030s 



 
 

Mapping vulnerability at the local level 

 
Not all socio-economic data are available 
projected to 2031  
 
i) Poverty level 
 

• Index of Multiple Deprivation  
• Income Deprivation Affecting Older 

People (both 2007)   
 

ii) Ethnic diversity 
 

• Population estimates by ethnic group for 
2007 

 

iii) Land use  
 
 

 
 

 
 

Income Deprivation Affecting Older People 
in Newcastle upon Tyne 
 

The proportion of people aged 60+ living in 
income deprived households  
 



Summary 

The risks associated with climate change 
will vary across the UK:   
 

•  Variability in hazards  
 

• Variability in the geographical 
distribution of vulnerable groups 

 

Need for locally adapted response 
 

Anticipating/planning for the future raises 
a number of challenges 
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