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Yorkshire and Humber Climate Change Adaptation Stud y 
 

Interim Outputs to Inform RSS 
 
Background 
The Yorkshire and Humber Climate Change Adaptation Study is presently in progress and is 
due for completion early in 2009.   
 
The first stage of work, assessing the climate changes projected across the region by the 
2050s, has now been completed. 
 
This briefing note provides output from this stage of works and gives some early views on 
the implications of these projections to help inform the RSS review. 
 
Study Area 
The Yorkshire and Humber study area is shown in Figure 11.  Also shown on this figure are 
the RSS review sub-areas and eight numbered circles.  The latter refer to the grid cell 
locations where climate change projections have been generated using the Environment 
Agency’s Rainfall and Weather Impacts Generator (EARWIG). 
 
As can be seen, grid cells conveniently are located within each of the sub-areas, except for 
‘York’.  It is expected, however, that the EARWIG output from cell 5 (also named ‘York’) will 
be suitable representative of the York RSS sub-region. 
 

 
 
This note considers each sub area in turn, with probable impacts listed in an approximate 
hierarchy. 

                                                
1 ‘Hambleton’ will be removed from the final version of the map because it is a district not a town. 
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Vales and Tees Link  
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 1.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.8°C, with extremely hot 

temperatures increasing by around 2.9°C. 
·  Annual average rainfall will decrease by around 5%, with a 15% increase in winter and a 

25% decrease in summer. 
·  Extreme rainfall events will marginally decrease. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 40% to around 8 per year. 
·  Winter average wind speed will increase by around 0.7%. 
·  Annual average snowfall days will decrease by around 64%. 
·  Annual average frost days will decrease by around 44%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 11%. 
·  There will be no days when soil is saturated. 
·  There will be an increase of 26% in number of days of dry soil. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of increased flood risk in winter, but an increase in temperature, more dry spells and 
less rainfall during summer.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
 
·  traffic disruption (winter flooding, possible rail track buckling)  
·  winter flooding (from rivers and streams generally and in the towns from drainage 

systems) 
·  health and welfare effects on people, especially in towns (heat stress) 
·  summer water resources (water storage and supply) 
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  during planned replacements of the rail networks, upgrade the short-life infrastructure 

such as tracks to withstand increasing temperatures 
·  avoid, where possible, new development in areas projected to be at risk of flooding from 

rivers and streams 
·  where development proceeds, build-in suitable flood resilience to properties and 

infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

·  retro-fit increased drainage surface water and sewage drainage capacity  
·  winter water (or flood event) storage and re-use of water during summer for irrigation and 

livestock watering  
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions 
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·  new buildings (especially hospitals, homes, care homes, schools, nurseries) should be 
designed to maximise shading (sometime requiring landscaping as part of the overall 
new build scheme) and natural ventilation.   

·  build-in ‘cool rooms’ into new hospitals and care homes 
·  retro-fit ventilation systems and natural exterior shading (e.g. hedge or tree planting) to 

existing housing blocks, hospitals, schools, etc. 
 
Remoter Rural (b) 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 2.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.8°C, with extremely hot 

temperatures increasing by around 2.9°C. 
·  Annual average rainfall will decrease by only around 1.5%, with a 12% increase in winter 

and a 22% decrease in summer. 
·  Extreme rainfall events generally will increase by up to 10%. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 96% to around 4 per year. 
·  Winter average wind speed will increase by around 0.8%. 
·  Annual average snowfall days will decrease by around 54%. 
·  Annual average frost days will decrease by around 35%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 5%. 
·  There will be a 73% reduction in the number of days when soil is saturated. 
·  There will be an increase of 60% in number of days of dry soil. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of increased flood risk in winter and during intense rainfall events (any time of year), 
but an increase in temperature, more dry spells and less rainfall during summer.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
·  wildfires (fire-fighting)  
·  flash flooding during extreme rainfall events from rivers and streams, possibly leading to 

vulnerable/remote people being cut off from emergency support 
·  winter flooding (from rivers and streams) 
·  health and welfare effects on people and livestock (heat stress) 
·  summer water resources (water storage and supply) 
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  winter water (or flood event) storage and re-use of water during summer for irrigation, 

livestock watering and fire-fighting in remote areas 
·  consider different crops or livestock species 
·  planting and cropping regimes (and therefore manpower resources) may be needed at 

different times of the year due to changing growing seasons 
·  increased shelter during summer for livestock (trees or sheds for shading)  
·  plan for increased requirements for pest control (e.g. ticks, midges, rats) 
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·  pro-active peatland conservation management (may include gripping for example) 
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions and diseases such as Lyme disease and Weils disease contracted from 
midges and rats in rural areas 

·  new equipment and sharing of resources for fighting fires in rural areas (e.g. off-road fire 
engines; pan-regional planning) 

·  avoid, where possible, new development in areas projected to be at risk of flooding from 
rivers and streams 

·  where development proceeds, build-in suitable flood resilience to properties and 
infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

 
Remoter Rural (a) 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 3.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.8°C, with extremely hot 

temperatures increasing by around 2.9°C. 
·  Annual average rainfall will decrease by only around 2.5%, with a 16% increase in winter 

and a 23% decrease in summer. 
·  Extreme rainfall events will be more variable, but for some events will increase by up to 

4%. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 81% to around 4 per year. 
·  Winter average wind speed will increase by around 0.7%. 
·  Annual average snowfall days will decrease by around 57%. 
·  Annual average frost days will decrease by around 40%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 9%. 
·  There will be a 50% reduction in the number of days when soil is saturated. 
·  There will be an increase of 23% in number of days of dry soil. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of increased flood risk in winter and during intense rainfall events (any time of year), 
but an increase in temperature, more dry spells and less rainfall during summer.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
·  wildfires (fire-fighting)  
·  flash flooding during extreme rainfall events from rivers and streams, possibly leading to 

vulnerable/remote people being cut off from emergency support 
·  winter flooding (from rivers and streams) 
·  health and welfare effects on people and livestock (heat stress) 
·  summer water resources (water storage and supply) 
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Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  winter water (or flood event) storage and re-use of water during summer for irrigation, 

livestock watering and fire-fighting in remote areas 
·  consider different crops or livestock species 
·  planting and cropping regimes (and therefore manpower resources) may be needed at 

different times of the year due to changing growing seasons 
·  increased shelter during summer for livestock (trees or sheds for shading)  
·  plan for increased requirements for pest control (e.g. ticks, midges, rats) 
·  pro-active peatland conservation management (may include gripping for example) 
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions and diseases such as Lyme disease and Weils disease contracted from 
midges and rats in rural areas 

·  new equipment and sharing of resources for fighting fires in rural areas (e.g. off-road fire 
engines; pan-regional planning) 

·  avoid, where possible, new development in areas projected to be at risk of flooding from 
rivers and streams 

·  where development proceeds, build-in suitable flood resilience to properties and 
infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

 
Coast 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 4.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.8°C, with extremely hot 

temperatures increasing by around 2.8°C. 
·  Annual average rainfall will decrease by only around 3.5%, with a 16% increase in winter 

and a 23% decrease in summer. 
·  Extreme rainfall events will marginally decrease. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 67% to around 6 per year. 
·  Winter average wind speed will increase by around 0.8%. 
·  Annual average snowfall days will decrease by around 66%. 
·  Annual average frost days will decrease by around 46%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 15%. 
·  There will be an 83% reduction in the number of days when soil is saturated. 
·  There will be an increase of 81% in number of days of dry soil. 
·  Sea level will rise by around 0.35m. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of rising sea levels, increased flood risk in winter, an increase in temperature, more 
dry spells and less rainfall during summer.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  re-activation of relict coastal landslides and initiation of new events (sea level rise) 
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·  acceleration of coastal erosion rates (sea level rise) 
·  winter flooding (from rivers and streams) 
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
·  summer water resources (water storage and supply) 
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  avoid, where possible, new development in areas projected to be at risk of coastal 

erosion or coastal landsliding, setting a buffer zone at the coastal margin 
·  avoid, where possible, new development in areas projected to be at risk of flooding from 

rivers and streams 
·  where development proceeds, build-in suitable flood resilience to properties and 

infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

·  retro-fit increased drainage surface water and sewage drainage capacity  
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions 
·  new buildings (especially hospitals, homes, care homes, schools, nurseries) should be 

designed to maximise shading (sometime requiring landscaping as part of the overall 
new build scheme) and natural ventilation.   

·  build-in ‘cool rooms’ into new hospitals and care homes 
·  retro-fit ventilation systems and natural exterior shading (e.g. hedge or tree planting) to 

existing housing blocks, hospitals, schools, etc. 
 
York 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been approximated 
through use of results from EARWIG at Cell 5.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.9°C, with extremely hot 

temperatures increasing by around 2.8°C. 
·  Annual average rainfall will decrease by only around 6%, with a 15% increase in winter 

and a 26% decrease in summer. 
·  Extreme rainfall events will increase by up to 7% for some parameters. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 57% to around 6.5 per year. 
·  Winter average wind speed will increase by around 0.8%. 
·  Annual average snowfall days will decrease by around 66%. 
·  Annual average frost days will decrease by around 47%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 19%. 
·  There will be an 86% reduction in the number of days when soil is saturated. 
·  There will be a doubling in number of days of dry soil. 
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
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·  wildfires (fire-fighting)  
·  flash flooding during extreme rainfall events from rivers and streams, possibly leading to 

vulnerable/remote people being cut off from emergency support 
·  winter flooding (from rivers and streams) 
·  health and welfare effects on people and livestock (heat stress) 
·  summer water resources (water storage and supply) 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of an increase in temperature, more dry spells, less rainfall during summer, and 
more rainfall during winter.  
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  winter water (or flood event) storage and re-use of water during summer for irrigation, 

livestock watering and fire-fighting in remote areas 
·  consider different crops or livestock species 
·  planting and cropping regimes (and therefore manpower resources) may be needed at 

different times of the year due to changing growing seasons 
·  increased shelter during summer for livestock (trees or sheds for shading)  
·  plan for increased requirements for pest control (e.g. ticks, midges, rats) 
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions and diseases such as Lyme disease and Weils disease contracted from 
midges and rats in rural areas 

·  new equipment and sharing of resources for fighting fires in rural areas (e.g. off-road fire 
engines; pan-regional planning) 

·  avoid, where possible, new development in areas projected to be at risk of flooding from 
rivers and streams 

·  where development proceeds, build-in suitable flood resilience to properties and 
infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

 
Leeds City Region 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 6.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.9°C, with extremely hot 

temperatures increasing by around 3.1°C. 
·  Annual average rainfall will decrease by only around 4%, with a 15% increase in winter 

and a 24% decrease in summer. 
·  Extreme rainfall events will generally decrease. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 76% to around 7 per year. 
·  Winter average wind speed will increase by around 0.9%. 
·  Annual average snowfall days will decrease by around 63%. 
·  Annual average frost days will decrease by around 43%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 8%. 
·  There will be an 80% reduction in the number of days when soil is saturated. 
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·  There will be a 28% increase in number of days of dry soil. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of an increase in temperature, more dry spells, less rainfall during summer, and 
more rainfall during winter.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  health and welfare effects on people (heat stress) 
·  summer water resources (water storage and supply) 
·  winter flooding (from rivers and streams) 
·  traffic disruption (winter flooding, possible rail track buckling)  
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  new buildings (especially hospitals, homes, care homes, schools, nurseries) should be 

designed to maximise shading (sometime requiring landscaping as part of the overall 
new build scheme) and natural ventilation.   

·  build-in ‘cool rooms’ into new hospitals and care homes 
·  retro-fit ventilation systems and natural exterior shading (e.g. hedge or tree planting) to 

existing housing blocks, hospitals, schools, etc.  
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions 
·  avoid, where possible, new development in areas projected to be at risk of flooding from 

rivers and streams 
·  where development proceeds, build-in suitable flood resilience to properties and 

infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

·  retro-fit increased drainage surface water and sewage drainage capacity  
·  during planned replacements of the rail networks, upgrade the short-life infrastructure 

such as tracks to withstand increasing temperatures 
 
Humber Estuary 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 7.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.9°C, with extremely hot 

temperatures increasing by around 3.1°C. 
·  Annual average rainfall will decrease by only around 3.5%, with a 17% increase in winter 

and a 24% decrease in summer. 
·  Under some return periods, extreme rainfall events will increase by up to 10%. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 65% to around 7 per year. 
·  Winter average wind speed will increase by around 0.8%. 
·  Annual average snowfall days will decrease by around 68%. 
·  Annual average frost days will decrease by around 50%. 
·  Annual average relative humidity will decrease by around 11%. 
·  Mean available soil moisture will decrease by around 19%. 
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·  There will be an 86% reduction in the number of days when soil is saturated. 
·  There will be a 90% increase in number of days of dry soil. 
·  Sea level will rise by around 0.35m. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of an increase in sea levels in the Humber Estuary, an increase in temperature, 
more dry spells, less rainfall during summer, and more rainfall during winter.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  tidal flooding from the sea around the margins of the estuary (sea level rise) 
·  winter flooding (from rivers and streams generally and in the towns from drainage 

systems) 
·  flash flooding during extreme rainfall events from rivers and streams and from drainage 

systems, possibly leading to vulnerable/remote people being cut off from emergency 
support 

·  summer water resources (water storage and supply) 
·  health and welfare effects on people, especially in towns (heat stress) 
·  traffic disruption (winter flooding, possible rail track buckling)  
·  arable farming (irrigation, soil erosion, changes in growing seasons) 
·  livestock farming (watering) 
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  avoid, where possible, new development in areas projected to be at risk of flooding from 

the sea, rivers and streams 
·  where development proceeds, build-in suitable flood resilience to properties and 

infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak sea and river levels) 

·  abandonment of some defences in defined areas of the Humber Estuary to allow 
controlled tidal flooding and relive pressure in other areas  

·  retro-fit increased drainage surface water and sewage drainage capacity  and increase 
capacity in new developments 

·  plan for increased demands on the health service due to respiratory and heat-related 
afflictions 

 
South Yorkshire 
 
Climate Changes 
The projected climate changes by the 2050s for this sub area have been determined by 
EARWIG at Cell 8.  The main findings are: 
 
·  Annual average temperatures will increase by around 1.9°C, with extremely hot 

temperatures increasing by around 3.2°C. 
·  Annual average rainfall will decrease by around 4%, with a 14% increase in winter and a 

25% decrease in summer. 
·  Under some return periods, extreme rainfall events will increase by up to 4%. 
·  The number of dry spells (10 consecutive days of rainfall < 0.2mm) will increase by 

around 67% to around 7 per year. 
·  Winter average wind speed will increase by around 1%. 
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·  Annual average snowfall days will decrease by around 62%. 
·  Annual average frost days will decrease by around 42%. 
·  Annual average relative humidity will decrease by around 12%. 
·  Mean available soil moisture will decrease by around 11%. 
·  There will be no days when soil is saturated. 
·  There will be a 33% increase in number of days of dry soil. 
 
Summary: The main implications of these projected changes to the RSS review sub area are 
in terms of an increase in rainfall during winter and during extreme rainfall events (any time 
of the year), an increase in temperature, more dry spells, and less rainfall during summer.  
 
Impacts 
Impacts (relative to the present day) are expected to be greatest in terms of:  
·  winter flooding (from rivers and streams generally and in the towns and cities from 

drainage systems) 
·  flash flooding during extreme rainfall events from rivers and streams and from drainage 

systems 
·  traffic disruption (winter flooding, possible rail track buckling)  
·  health and welfare effects on people, especially in towns (heat stress) 
·  summer water resources (water storage and supply) 
 
Adaptation 
The main adaptation approaches for the sub-region are: 
 
·  retro-fit increased drainage surface water and sewage drainage capacity  and increase 

capacity in new developments 
·  new buildings (especially hospitals, homes, care homes, schools, nurseries) should be 

designed to maximise shading (sometime requiring landscaping as part of the overall 
new build scheme) and natural ventilation.   

·  build-in ‘cool rooms’ into new hospitals and care homes 
·  retro-fit ventilation systems and natural exterior shading (e.g. hedge or tree planting) to 

existing housing blocks, hospitals, schools, etc.  
·  plan for increased demands on the health service due to respiratory and heat-related 

afflictions 
·  avoid, where possible, new development in areas projected to be at risk of flooding from 

rivers and streams 
·  where development proceeds, build-in suitable flood resilience to properties and 

infrastructure (e.g. higher threshold levels, electricity sockets higher up walls, over-
capacity drains, etc.) 

·  sustain existing flood defences (i.e. improve defence crest levels or defence ‘systems’ in 
relation to the increasing peak river levels) 

·  during planned replacements of the rail networks, upgrade the short-life infrastructure 
such as tracks to withstand increasing temperatures 

 
 
 


