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“Increase the resilience of organisations and infrastructure in 
Scotland to meet the challenges and opportunities presented 
by the impacts of climate change” 
 

Adaptation Scotland Partnership: 



 
an introduction to climate change adaptation  

 
explore the role of development planning in building climate resilience 

 
considerations for the TAYplan strategic development plan  
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13 February 2013 



THE 

CHALLENGE 

THE 

VISION 
MAKING IT 

HAPPEN 

THE 
ADAPTATION 

JOURNEY 

How will our climate change? What impact 
will this have on us?  

What would a climate 
ready place look like? 

How do we get there?  
What can we do?  



Climate Information: 

Understanding Impacts: 

Risk Assessment: 

workshop activity 1 
Transport and travel / infrastructure  

 More closures of roads  
 Increased cost of stormwater management  
 Impacts on recreation / paths / cycle routes  

 Potentially increased maintenance requirement for roads  
 Coastal erosion- next to land for rail lines  

 Airport may become less viable option for travel  
 Airport floods and impacted by coastal change  

 
Most significant impact identified was more closures of roads which would be an imminent impact.  

Coastal resources and ecosystems / biodiversity  
 Protection of SSSI status  

 Balancing defences impact on wildlife and biodiversity  
 Impacts on different species of birds  

 Pollution of riverside nature park- in groundwater  
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 Change in coastal dynamics  
 Impacts on designated sites from sea level rise / changes in coastal processes  

 Hard coastal defences may damage coastal habitats  
 

Most significant impact identified was balancing impact of defences on wildlife and biodiversity.  
Management of stormwater and flooding  

 Stormwater Dundee West sewer  
 Low lying pumping station  

 Urban creep  
 More agricultural land  
 More SUDS systems  

 Improve flood warning systems  
 Restrictions on where you can build due to limited sewerage capacity  

 Increased pumping and wastewater treatment  
 Development not on flood plains  

 Pluvial flooding  
 Storm surge / extreme weather  

 Restrictions on location of development due to increased flood risk  
 Increased coastal erosion- relocation  

 Safeguarding and management of natural floodplains  

Agriculture  
 Changes in the weather – unpredictable whilst there may be some confidence in long term general trends, it may be 

difficult to predict short term variations and extreme events which could negatively impact  
 Changing crops – soft fruits to? New products suited to changed climate. Potential high value.  

 Global agricultural markets are likely to influence what is produced (i.e. if climate change in another part of the world 
means a particular crop cannot be grown there, it could shift to Scotland)  

 Diversification of agricultural land  
 Impact on biodiversity and habitats  

 Coastal protection, impacts on sea beds / mudbanks - protecting agricultural land at coast may have negative impact by 
increasing scouring in the estuary with negative consequences for the current wetland areas, and for adjacent areas.  
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 Loss of agriculture on sea fringe  
 Minimising flood risk  

 Different modes / requirements for agricultural transport arising from changes in agricultural practice for example may 
require grain silos, which will impact on landscape; or road/rail/sea network may need to be improved to transport produce  

 
Landscape  

 Visual impact of changing agriculture on landscape e.g. polytunnels, loss of field boundaries, agricultural infrastructure etc  
 Pressures on water resources, soils  

 Renewable energy – turbines / solar / CHP / biomass cultivation  
 Ecological / green networks – protect and enhance  

 Historic environment loss of the unique character and ‘sense of place’  
 Transport / infrastructure changes e.g. new / re-established rail halt and associated infrastructure (e.g. park and ride)  

 Protection and enhancement of cultural heritage (built development, archaeology, designed landscapes) Possible threats 
from increased agriculture, improved drainage etc.  

 
Transport and travel  

 Erosion of railway embankments and consequent protection of mainline rail network  
 Drainage networks and impact on transport infrastructure improvement of drainage and irrigation will need to be fitted 

around other infrastructure.  
 Changing weather patterns and impact on transport infrastructure / networks  

 
Management of stormwater and flooding  

 Impact on drainage from sea level rise / increased surface water run-off sea level rise will reduce flow and dispersal of 
drainage water  

 Expansion of flood risk areas creation of zones of no development and agricultural risk  
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 POW commissioners who is responsible for maintenance of drainage systems (farmers, landowners, local authority, SEPA, 
etc.???)  

 Drainage works impacting on biodiversity / ecosystems  
 Irrigation / reservoir / storage of water  

 Ground water abstraction  
 Resilience- flood mitigation  

 SUDS – retrofit  
 Maintenance of domestic drainage systems  
 Retrofit energy efficiency and generation  

Management of stormwater and flooding  
 Holistic approach – catchment management  

 Increased frequency of flooding  
 Intensity of rain and coastal issues  

 Drainage systems – need to change design? More intensive? Longer duration?  
 Increased pollution  

 Asset / industrial resilience – links to pollution? Risk assessment  
 Flood routing – surface water management plans  

 Managed retreat  
 Upstream impacts – ability to influence? Protecting Perth  

 Erosion through City – engineered hard measures? Something multi-purpose – another use combined. 
Green top- connecting to green networks (new and existing)  

 Perthshire – water resources / use of water  
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 Energy opportunities - tidal generation. More water – storage – generation - hydro  
 Urban runoff – local flooding / SUDS  

 Align planning and Building Standards solutions  
 

Built and historic environment  
 Flood risk – links to travel and transport / local economy  

 More pests leading to building decay  
 Impact of snow and ice on historic environment  

 Extremes of weather  
 Concentration on existing settlements rather than new  

 Impact on Inshes – golf course / flood storage  
 Impact on city centre – flood defences are they enough? Height – spatial i.e. agricultural areas  
 Retrofitting of new builds – utilizing existing building assets – renewable energy / heat etc  

 For new builds orientation of buildings, relief etc, think naturally rather than always infrastructure  
 Masterplanning  

 Awareness of the impact of one development on another  
 Consider legislation / building standards – working together to ensure renewable / retrofitting solutions 

for historic environment  
 

Transport and travel / infrastructure  
 Pollution – traffic dispersal to avoid zones of negative air / water quality and hotspots – heat impact  

 Greater need for public transport  
 Greater pressure on local routes e.g. from flooding – traffic dispersal with multiple route options  

 Change of working styles (i.e. homeworking) so greater pressure on local routes  
 New infrastructure – permeable surfaces  

 Climatic pressures – potholes etc. – road surface heat melt  
 Location of housing sites – closer to existing networks / avoiding floodplains  

 Fuel prices? Impact on travel plans  

Built and historic environment  
 Keep buildings cool  
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 Risk of damp  
 Risk of heave, erosion and subsidence  
 Increased development potential  

 Physical weathering  
 Community infrastructure (e.g. power) small hydro  

 
Most significant impacts identified were overheating of buildings and physical weathering.  

Hydrology and water resources / management of stormwater flooding  
 Summer water usage may be limited  

 Drainage overload  
 Flash flooding from intense rainfall  
 More water to manage (winter)  

 Where will H20 come from and go to?  
 

Most significant impacts identified were limited water in summer and drainage overload.  
Landscapes  

 Increase in arable land  
 New crop types e.g. grapes  
 More houses on slopes  

 Heather turning to grass  
 Trees and grassland only  

 Increased erosion  
 Increased visitor pressure  
 Winter storage reservoir  
 Water irrigation measures  

 Windfarms  
 No grouse  

 
Most significant impacts identified were an increase in arable land and changes in vegetation.  

Infrastructure  
 Increased leaks  

 Risk of landslips on roads  
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 Drainage overload leading to flooding  
 More potholes – hot / cold and wet  

 Power infrastructure opportunitites e.g. microrenewables, small-scale hydro  
 Water supply- impact of drought shortages and extreme events  

 Increased health risks linked to increased temperature- pressure on health services  
 Increased precipitation on power lines  

 
Most significant impacts identified were risk of landslips on roads, opportunities for micro-renewables and increased 

health risks.  



Visions and Placemaking: 

The groups Vision for 2050 included the following elements which were 
identified on the map:  

 Tidal power opportunities  
 Coastal realignment  
 Future laboratory  

 New distribution centre  
 Communicate virtually  

 Greener urban areas with SUDS  
 Greener heating  

 Protected landfill site  
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 Increase in tourism (airport)  
 Rise in sea level  

 Increased use of solar energy  
 Greater density housing / use of brownfield  

 Railway defended or realigned  
 Green networks  

 Energy efficient buildings and sites / design / layout  
 Local anaerobic digestion leading to heat networks  

 Local functions of place- shops, greenspaces, schools- make more local 
rather than commute  

 Uncertainty of many features of usage e.g. transport / fuel  

The groups Vision for 2050 included the following elements which were 
also identified on the map where this was possible:  

 Considering the area in the context of the wider Carse  
 Reservoir management- increased capacity and flow management  

 Additional reservoirs  
 Areas of new crops  

 Protected water storage  
 Hydro generation  
 Road on pontoons  
 Slowed river flow  

 Flood impacts on access  
 Upgraded SUDS for roads  

 Self-sufficient engaged community  
 Building adaptation  
 Visitor management  

 Local communities with more control and influence  
 New habitats- species rich grasslands  

 Sympathetic tree planting  
 Natural shading- riparian woodland  

 Development sensitive to vulnerable wildlife  
 Multi-benefit land use  

 Recognising but not fighting change  
 Retaining flexibility and diversity  

Ways in which the planning system could assist adaptation:  
 Holistic approach – catchment management  
 Links to travel and transport / local economy  

 Concentration on existing settlements rather than new  
 Flood storage  

 Retrofitting of new builds – utilizing existing building assets – renewable 
energy / heat etc  

 For new builds orientation of buildings, relief etc, think naturally rather than 
always infrastructure  
 Masterplanning  

 Awareness of the impact of one development on another  
 Consider legislation / building standards – working together to ensure 

renewable / retrofitting solutions for historic environment  
 Traffic dispersal to avoid zones of negative air / water quality and hotspots – 

heat impact  
 Traffic dispersal with multiple route options  

 Permeable surfaces  
 Locate new development closer to existing networks / avoiding floodplains  

 Consider impact of fuel prices on travel plans  
 Increased connectivity / network linking local services with national – public 

transport  
 River transport – water taxis / industry  

 Electric charging infrastructure  
 Engineered solutions  

 Sustainable travel – cycle and walking (active travel) – health  

The groups Vision for 2050 was illustrated visually on the map with a key and 
included:  

 Urban drainage and SUDS  
 POW maintenance  

 Building maintenance / retrofit little new development, so emphasis should 
be on existing buildings  

 New and expanded reservoirs for summer irrigation  
 Enhanced drainage for extreme rainfall events and increased winter 

precipitation  
 Managed retreat of coastal fringe  
 Green networks and buffer strips  

 Cultural / built heritage / setting policies required to protect identify of the 
area.  

 National cycle network increased tourism  
 Protection of the railway and a new station low carbon travel  

 Potential development with zero carbon generating technology potential 
for biofuel crops and associated industrial infrastructure (located on former 

airfield?)  
 Renewable energy / solar farms  

 Building maintenance to increase resilience  
 Reuse of buildings in the town and restricted infill development new 

development restricted to historic settlements with existing infrastructure 
(drainage, sewerage etc.) and often on highest ground.  

workshop activity 2 



Formerly known as “The Journey” 

WORKSHOP 1 - PART 3 PREPARATION FOR THE JOURNEY (10 mins)  

What direct measures can planning take?  

How can planning support other initiatives? 

How do we ensure on-the-ground action? 



Session 1        Local Development Plans: Issues and Policy Formulation 

Session 2        Strategic Development Plans: Issues and Policy Formulation 

Workshop 2 
22 April 2013 

TODAY 



Adaptation Scotland Partnership: 

- please contact us - 
 

www.adaptationscotland.org.uk 
adaptationscotland@sniffer.org.uk 
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