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Overview

Climate change

Green infrastructure 

Its role in climate change adaptation



Our climate is changing

IPCC (2007)

Warming of 

global climate 

system is 

unequivocal

Changes go 

beyond 

natural 

variability



Two responses ïmitigation & adaptation

(source: IPCC, 2007)
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V. unlikely to be less than Central estimate V. unlikely to be more than

Winter mean temp +1.3ºC

+1.9ºC

+2.3ºC

+3.1ºC

+3.5ºC

+4.8ºC

Summer mean temp +1.3ºC

+2.5ºC

+2.8ºC

+4.7ºC

+4.6ºC

+7.3ºC

Summer mean daily max 

temp

+1ºC

+2.3ºC

+3.6ºC

+6ºC

+6.6ºC

+10.1ºC

Summer mean daily min 

temp

+1.1ºC

+2.2ºC

+2.8ºC

+4.6ºC

+4.9ºC

+7.8ºC

Annual mean precipitation -6%

-10%

0%

+1%

+8%

+12%

Winter mean precipitation +5%

+9%

+15%

+26%

+30%

+50%

Summer mean 

precipitation

-35%

-51%

-17%

-28%

+3%

-2%

UKCP09 ïKey findings for NW England

2080s Low & High emissions scenarios

http://ukclimateprojections.defra.gov.uk

+ extremes!

http://ukclimateprojections.defra.gov.uk/


Baseline (1961-90)

2050s Low emissions

2050s High emissions

2080s High emissions

Manchester

(monthly mean temp, diurnal temp range & precipitation)

Slide courtesy of Mark BroadmeadowUsing UKCIP02



What do these changes mean?
Climate Change Impacts in the UK

Problems

Increase in risk of riverine & coastal 

flooding & erosion

Increased pressure on drainage 

systems

Potential increase in winter storm 

damage

Habitat loss

Summer water shortages, low stream 

flows & water quality problems

Increased risk of subsidence in 

subsidence prone areas

Increasing thermal discomfort in 

buildings & health problems in 

summer

Benefits

Longer growing season & enhanced 

crop yields

Less cold-weather transport 

disruption

Reduced demand for winter heating

Fewer cold-related illnesses & 

deaths

Opportunities

Agricultural diversification & potential 

to grow new crops

Increase in tourism & leisure pursuits

Shift to more outdoor-oriented 

lifestyles

Source: UKCIP, 2005



www.naturaleconomynorthwest.co.uk

Green infrastructure 

helps us to adapt to 

climate changeé

and has other 

benefits as well

http://www.naturaleconomynorthwest.co.uk/


What is green 

infrastructure?

Life support system ï
the network of natural 
environmental 
components & green & 
blue spaces that lie 
within & between our 
cities, towns & villages 
& provide multiple 
social, economic & 
environmental benefits

www.ginw.co.uk

http://www.ginw.co.uk/


NW Climate Change 

Action Plan

Potential for green 

infrastructure to adapt 

& mitigate climate 

change

Evidence base

Action plan

www.ginw.co.uk/climatechange

http://www.ginw.co.uk/climatechange


Climate Change Adaptation 

Roles of Green Infrastructure

Managing high temperatures 

Managing water supply, flooding & 

surface water

Reducing soil erosion

Managing visitor pressure

Helping biodiversity to adapt



Managing high temperatures

Heat stress & mortality

Summer ozone episodes & associated ill health

Urban areas less attractive to live, work, visit, invest

+ climate change

=



(Source: Stott et al, 2004)

European summer (June-Aug) 
temperature anomalies 
(relative to 1961-1990 mean)



Green infrastructure can manage temperatures 
through evaporative cooling
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Modelling for Greater Manchester, using UKCIP02 climate change scenarios (Gill, 2006)



If green 

infrastructure 

does not 

evapotranspireé

(Manchester Evening News, 2006)

Months/year when 

grass water stressed

Modelling for Greater Manchester, 
using UKCIP02 climate change 
scenarios (Gill, 2006)



Adaptation in the public realm

Sustainable irrigation to ensure evaporative cooling

Water surfaces continue to provide evaporative cooling

Large mature tree canopies to provide shade



Managing water supply, flooding & 
surface water

Pluvial & fluvial flooding

Stress, disruption, costs to people & businesses

+ climate change

=
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Surface Runoff

56% more rain 

results in 82% more 

runoff

For a precipitation event occurring on average one day 

per winter, with normal antecedent moisture conditions

Modelling for Greater Manchester, using UKCIP02 climate change scenarios (Gill, 2006)



Managing surface water 
& flooding

Green infrastructure reduces 

rate & volume of runoff, 

especially on porous soils

BUT will still have increased 

runoff with climate change 

HOWEVER green infrastructure 

still has a significant role to play 

in storm water management

ÅUnder less extreme rainfall

ÅWaste water treatment

ÅPart of sustainable urban drainage 

system ïstorage & reuse of water



Store excess rainwater & use to irrigate green space 
(& sustain evaporative cooling)

Chavasse Park, Liverpool One (Source: John Melmoe, Willerby Landscapes)



Managing flooding through 
woodland creation

Large scale afforestation may not 

be justifiable on grounds of flood 

control

Carefully designed woodland 

planting could be beneficial

ÅBuffers in compacted upland pastures

ÅRiparian planting along upland 

streamsides

ÅRe-creation of carefully designed 

floodplain forests

ÅDisused & derelict land

Reducing flooding & soil erosion

The 200,000m3that didnôt flood 

Doncaster (The Wildlife Trusts, 2008)



Reducing Soil Erosion



Managing visitor pressure

(Source: G. Cavan, University of 

Manchester)



Helping biodiversity to adapt

Manage biodiversity to be resilient 

to climate change

Maximise opportunities for 

biodiversity from green 

infrastructure measures to adapt 

society

Urban greening to manage heat

Increased flood storage in green 

spaces, SUDS, river restoration

Manage risks to biodiversity from 

measures to help society adapt

Tree planting in existing or potential 

high quality habitats

More intensive use of habitats by 

people

source: Kadas & Gedge

© Environment Agency



www.ginw.co.uk/climatechange/search_start.php


