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BIOPICCC 

Built Infrastructure for Older People’s Care in Conditions of Climate 

Change1
 

Research Briefing 1:  

Mapping future risks of extreme weather and growth in older 

populations in England2 
 

Many areas in England are projected to see an increase in severe weather, such as floods 

and heatwaves over the next 30 years.  Also, coldwaves will continue to be important.   

Demographic changes mean that in some areas we may also need to care for high 

proportions of older people who may be particularly vulnerable to extreme weather hazards. 

The BIOPICCC project is examining where and how these two pressures coincide requiring 

significant adaptations to be made. This research is helping to inform local planning and 

local action to enhance resilience to climate change in an aging population.  

The first results of the BIOPICCC project are published in the journal Applied Geography: 

Oven, K., Curtis, S., Reaney, S., Riva, M., Stewart, M., Ohlemuller, R., Dunn, C., Nodwell, S., 

Dominelli,  L. and Holden, R. (2012)  ‘Climate change and health and social care: defining future 

hazard, vulnerability and risk for infrastructure systems supporting older people’s health care in 

England.’  Applied Geography, 33: 16-24.  

(see journal homepage www.elsevier.com/locate/apgeog, the paper is available at: 

http://www.sciencedirect.com/science/article/pii/S0143622811000956) 

 

Based on data derived from the UK Climate Impacts Programme and the Environment 

Agency’s Foresight Flood and Coastal Defence Project, we mapped the projected patterns 

of heatwaves, coldwaves and floods for the period 2020-2049.  

These maps predict the greatest likelihood of future heatwaves to be in the South and South 

West of England, while areas such as the East of England, North West, and Yorkshire and 

Humber are projected to experience an increase in heatwave events compared with 

conditions now. Although coldwaves will be less common nationally, they will continue to 

challenge systems of health and social care, most frequently in more northerly and central 

areas. Some areas will experience increased susceptibility to flooding and sea-level rise, in 

                                                           
1 The research is being carried out at Durham and Heriot-Watt Universities. The BIOPICCC project is funded by 

the UK Government’s Engineering and Physical Sciences Research Council (EPSRC) as part of a programme on 

Adaptation and Resilience to a Changing Climate.   
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particular some coastal areas in the South East, the East of England and the Yorkshire and 

Humber region.  

The study also examined the expected distribution of older people across the country, 

looking ahead to the 2030s. It is especially important to consider the needs of the oldest 

people, most likely to need to use heath and social care services and most vulnerable to 

health effects of extreme weather.  We derived and mapped the future distribution of older 

people, using population projections available from the Office for National Statistics.   

The BIOPICCC team produced maps identifying areas in England where resilience 

strategies may be most severely tested by climate change and population ageing. 

The ‘hazard’ maps show relative indicators of likelihood of heatwaves, coldwaves and floods.  

The maps show the ‘grid square’ zones for which hazard predictions were generated.  We 

have chosen to present our maps in this way to emphasize the relatively coarse 

geographical scale of these projections. 

Population projections for Local Authorities (LAs) published by the Office for National 

Statistics were mapped to show the projected distribution of older people needing to use 

health and social care services in English LAs.  

For an explanation of the information in these maps, see ‘Definitions and Technical Notes’ 

below. 

.................................................................................................................................................. 

Definitions and Technical Notes 

Definitions of extreme weather ‘events’ and flood ‘events’: 

Heatwave definition: 

Based on a review of relevant research (reported in our published paper):  

We defined a heatwave event as three or more days in succession that are hotter than usual, with 

maximum temperatures at a level that will occur on only 5% of days in the period around 2030.  

Otherwise defined as ‘an event where the daily maximum temperature is equal to, or greater than, the 

locally defined threshold (the 95th percentile value of the prevailing daily maximum temperature 

distribution) for three or more consecutive days’. 

Because the definition is relative to prevailing average temperatures expected in future, it theoretically 

makes some allowance for future adaption to heat among the older population and modification of 

built infrastructure, which may mitigate climate change effects on health. 

Change in expected numbers of heatwaves is expressed as % increase between the ‘baseline’ period 

(1961-1990) and the period around 2030. 

Coldwave definition: 

Based on a review of relevant research (reported in our published paper), we defined a coldwave as 

an event where the daily maximum temperature is 0°C or below for three or more consecutive days. 
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These conditions are likely to affect parts of the built infrastructure systems that support services for 

older people’s care. Also, studies suggest excess mortality and increased health and social care 

service use occur during extended coldwaves. 

Flood risk definition: 

We adopted the definition of flood risk used by the UK Government’s Foresight Flood and Coastal 

Defence Project (Environment Agency, 2004), based on the annual probability of inundation. 

Relative distribution of the Older Population: 

We defined the older population as people aged 65 years and over.  We also considered the 

distribution of those in the oldest age groups (85 years and over), likely to need more health and 

social care. We examined the projected proportion of older people around 2031.  

Data sources: 

The mapped predictions of heatwave and coldwave hazards were derived by the BIOPICCC team 

from the UKCP09 Weather Generator (version 2) under the medium emissions scenario.  Fifty 

thousand years of daily minimum and maximum temperature data were generated (100 years of data 

x 500 runs) for the centre points on a 50km grid across England for the control (baseline) period and 

the scenario period (2020-2049). 

Flood maps were sourced from the UK Government’s Foresight Flood and Coastal Defence Project 

(Environment Agency, 2004).  Here we used the available projections for the period closest to the 

2030s which are based on the high emissions scenario for the 2050s.        

Demographic indicators for the older age group (aged 65 and over) were based on most recent 

population projections available at the time, calculated at the level of Local Authorities (LAs) for the 

period 2006-2031 by the Office for National Statistics (ONS, 2007).  We used the principle or ‘central’ 

projection. (More up-to-date projections for 2008-2033 are now available (ONS, 2010)). 

............................................................................................................................................... 
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Projected annual number of ‘heatwave’ events in a year, around the 2030s 

(Red shading = greater expected number of events)   

(For example, 1.00 = about 1 event a year) 

 

Percentage increase in the number of ‘heatwave’ events per year between 

baseline (1961-1990) and 2030s  

(Red shading = greater % increase) 
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Projected annual number of ‘coldwave’ events around the 2030s 

(Darker blue areas = greater number of events) 

(For example, 1 = about 1 event a year)  

 

Percentage decrease in the number of ‘coldwave’ events per year between 

baseline (1961-1990) and 2030s  

(Light blue shading = greatest % decrease) 
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The annual probability of flooding, around the 2050s 

(Please note: The definition does not specify the depth of flooding, which may be slight or 

significant.) 

(Red shading = highest probability of flooding) 

 

Source: Environment Agency (2004).  
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Projected proportion of the population aged 65 years and over in local 

authorities in 2031  

 (Red shading = larger proportions of older people) 

 

         

 

Projected proportion of the population aged 85 years and over in local 

authorities in 2031  

(Red shading = larger proportions of older people) 

 

 


