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Executive Summary 

 

The report summaries, how climate change was considered when developing the landscape design solutions for the 

St Loyes Care Home, to RIBA design stage C.   

When considering the climate change scenarios 2030, 2050 and 2080, it was felt most appropriate to consider the 

principles for the external design and planting strategies in light of the climate change and possible ways to deliver 

them, rather than looking at specific plant species suited to the climate change scenarios.  This approach allowed 

greater inter-disciplinary discussions. 

The external areas, though small in size, are designed to have maximum benefit for the project, creating useable 

spaces, and providing a beneficial setting for the building.  The main aim of the design was to create a comfortable 

environment and enhance the sense of wellbeing of all those that use the building, within the context of climate 

change. 
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1 Introduction 

The external environment is an integral part of any 

building.  With climate change the external spaces will 

have an important role to play in ameliorating the 

effects of climate change, creating energy efficient 

buildings and making buildings comfortable places. 

The landscape of a development in terms of hard and 

soft features can significantly impact a site.  Similarly 

underground infrastructure can impact on the 

landscaping.  With climate change, designs need to 

review what changes may result from and be 

expected to occur in the new climate and see how 

designs can be developed to: react to, cope with or 

benefit from the expected conditions, and build for 

these or consider adaptation strategies for the future. 

These discussions need to be holistic and 

interdisciplinary. 

The design was considered in terms of 

• how future climate change patterns might 

influence the landscape, and impact on planting 

design. 

• And how planting and external design can 

combine to have  

� an impact on shading the building, 

� work with and ameliorate the effects of 

changes in the annual rainfall patterns, and 

� provide spaces to cool down in. 
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2 Future Climate Change 

Patterns - Influences on 

Landscape and Planting 

In terms of the country, climate change will see: 

temperatures rise, 1.5 degree C by 2050, 4.5 degree 

C by 2080; warmer and substantially drier summers; 

warmer, wetter winters increase up to 30% rain; more 

dramatic weather events; increase in very hot days; 

decrease in very cold days; change in hydrological 

regime.  (NCRA, 2007)
1
.  The total annual rainfall, 

however is predicted to stay the same, it is the pattern 

of rainfall that will change. 

 It is generally considered there will be:  

• Limited water resources – summer 35-50% drier 

with more consecutive dry days. 

• Longer growing season – earlier spring and later 

autumn and fewer frost.  This combined with 

higher temperatures and levels of CO2 will 

increase growth. 

• Drier summers – increases the risk of plants 

being more susceptible to pest and diseases 

moving into the UK from Europe, leading to an 

unknown impact on plants. 

• Increased use of open space – as climate is 

warmer, green spaces will be used more widely, 

leading to greater wear and maintenance. 

• More extreme events - more storm damage from 

increased rain in winter and greater intensity of 

events leading to wetter soils, mineral content of 

soils decreasing and potential soil erosion. 

• More land instability – heavy subsidence and land 

slip. 

Soft landscaping is a living, growing element of 

construction, unlike the fixed building fabric, and there 

is more opportunity to change and adapt the planting 

over the building’s life time through regular 

maintenance.  Plant communities will develop 

gradually with change in climate.  Some plants will be 

continue to thrive, others to adapt, others succumb to 

disease or pest or fail to tolerate the changing 

conditions.  It is unknown how this will occur, but it 

can be managed. 

When considering the design of St. Loyes project, in 

terms of the climate change scenarios 2030, 2050 

and 2080, at work stage C, it was felt more important 

to focus on the structure and principles of the external 

design and planting, developed in conjunction with the 

drainage, engineering and architecture, rather than 

specific plant species.    

With changes in rainfall pattern and higher 

temperatures, one approach would be to look to use 

drought tolerant species, however the annual rainfall 

is likely to remain similar, with the annual rainfall 

distribution and intensity of storms changing.  

Therefore considering plants that tolerate drought and 

periodic watering logging will be appropriate. Lush 

vegetation has a greater benefit to cooling, whilst 

need for winter solar gain to reduce energy 

consumption within buildings, makes the use of 

deciduous species more relevant.  Trees and shrubs 

can provide summer shade as can pergolas with 

climbers therefore the overall principles for the site 

should be considered. 

Plants selection should be based on the spatial 

consequences of the challenging weather conditions 

that climate change will bring to a site, stronger winds, 

droughts and flooding, and use species that tolerate 

those site conditions,
 2
 and the design requirements of 

the planting in the role to mitigate for climate change. 

Longer growing periods and warmer summers may 

create opportunities for food production, which can 

influence a design, but also have a bearing on the 

maintenance of a site.  The development of external 

spaces which consider climate change now, can 

educate and convey ideas to help inform and change 

the behaviour of others.  

Tree species selection is probably the most important 

consideration in terms of climate change for current 

planting.  Their potential long life expectancy will have 

most bearing on the 2030, 2050 and 2080 scenarios, 

and any direct design impacts.  Trees planted in 2011 

will start to reach maturity and heights by 25 years – 

2036, and therefore will be giving their true shading 

potential and form whilst still having a long life left.  

The trees growth, health and bearing on water 

consumption and ground conditions are therefore 

important, to consider in relation to the climate 

change scenarios, however the unknown of impact of 

pest and disease are less tangible.  On the St Loyes 

project the use of larger tree species was not 

practical, and therefore this item was not considered 

further. 
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3 Landscape and Planting - 

Direct Impact on the Building 

in Climate Change 

It is recognized that vegetation can have a direct 

impact on cooling a building.  Vegetation can 

minimise the amount of sunlight striking the external 

surfaces of buildings, reducing solar heating of walls, 

shade areas around buildings, and minimize ground 

reflection and preventing re-radiation.  Planting can 

also shelter buildings from cold in winter and therefore 

have an impact to reduce heating demands of 

buildings.   

The external landscape for St. Loyes was considered 

in terms of how to block out hot summer sun, but 

encourage warming winter sun.  However, 

consideration of, capital costs, the overall 

effectiveness of the buildings form and ventilation 

strategies to compensate for climate change, and 

future maintenance of the building fabric influenced 

which strategies were adopted.  

• Shading Buildings using Plants - Tree planting in 

the East and West of a site cuts out summer sun 

from buildings, whilst retaining southern winter 

sun, however due to the restricted nature of the 

site and height of the development a tree planting 

approach was not applicable. 

• Green Wall systems to buildings – Façade 

Greening – Climbers can grow on trellis and 

training structures near the surface of the 

building, allowing its foliage to shade the building 

fabric, protecting facades in winter from cold and 

shade from summer sun.  The St Loyes building 

is likely to be rendered, so maintenance is 

required to the outside surface, making planting 

near the walls less favoured.  The addition of a 

walkway/balcony on the south side of the 

development gave opportunities for summer 

shading to be considered. Deciduous plants, 

which could grow to suitable heights and provide 

an appropriate shade could be planted in the 

ground away from the building walls.  

Consideration was given to using containers on 

the balconies to allow planting for upper floors, 

integrated with an irrigation system using recycle 

roof water.   For winter protection on the single 

storey building, tall planting beside the walls is 

proposed. 

• Green Wall systems to buildings – Living Walls - 

Plants are planted and grown in modular wall 

systems.  Living walls can reduce surface 

temperature of buildings by as much as 10 

degrees C, visually soften buildings and improve 

air quality.  Ongoing maintenance and watering of 

the plants are important.  The high capital cost, 

and the overall effectiveness of the new building 

fabric meant this idea was not deemed 

appropriate for the scheme.  

• Green roof to buildings – extensive green roof 

systems, using a minimum soil depth, hardy 

drought tolerant have a shallow construction 

depth, were considered for the roofs on the 

buildings.  Green roofs have a number of roles 

beside insulation. They protect waterproofing 

materials from degradation caused by exposure 

to sunlight and rapid temperature change;  help 

prevent flash flooding of rain; absorb atmospheric 

pollution and noise; help reduce the heat island 

effect; provides habitat for birds and insects; 

valuable amenity to residents giving relief from 

sea of roof tiles.    

• A 70-200mm deep substrate with a mix of sedum, 

herb and grasses is proposed on the lower 

building. This should result in 50-60% reduction in 

annual surface runoff and reduce peak flow rate. 

Evapo-transpiration will provide cooler surface 

that will impact on the air quality, and visually the 

roof will increase the amount of green space 

visible from the flats, having psychological 

benefits to occupants.  

• A semi intensive green roof system with raised 

beds is proposed to provide additional accessible 

external space for the upper floor of the main 

block, to allow people to grow plants and to have 

access to external cooling down spaces. 
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4 Landscape and Water 

Conservation  

Change in climate will result in different rainfall 

patterns, more extreme rainfall events, and summer 

35-50% drier with more consecutive dry days. Plants 

need water.  The potential to harvest and recycle 

rainwater for use in ponds or to irrigate plants, as part 

of the SUD and water management approach has 

been considered.   

Removal of all the rain water away from site in pipe 

work was part of the legal land sale agreement for this 

site.  However, as part of the climate change 

discussions, it was considered that this would not be 

beneficial to the soils within the courtyard which would 

dry out and in time increase pressure to irrigate 

planting.  Therefore rain water collection and 

management was considered diverting water into a 

series of storage crates allowing water to percolate 

into soil with excess stored in deep crates to allow 

reuse to planted areas in times of need.   

Planting will be designed using species that can cope 

with the site conditions resulting from climate change. 

However the strategy proposed, helps to replenish 

water content in the soil and provides potential for 

watering if required i.e. for growing food in the 

enclosed courtyard and on the roof terraces and for 

climbers providing shade growing up the walkway.  

Dripper/Trickle irrigation systems using low water 

rates directed at plants and watered in early morning 

or late evenings would be installed as an adaptation 

strategy to water where required.  The proposal is to 

develop the concept during design stage D and will 

incorporate the infrastructure during the initial build. 
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5 Landscape and Flooding  

Change in climate will result in different rainfall 

patterns, and more extreme rainfall events.  The 

courtyard is enclosed by buildings.  The inward 

sloping roof creates a potential to accentuate flooding 

within the courtyard.  The direction of the roof pitch is 

architecturally important.  Therefore discussions 

considered a number of solutions, to reduce the 

amount of flow of water into the courtyard, especially 

in extreme conditions. 

A green roof is proposed on the single storey building, 

with most of its downpipes located to take runoff away 

from the courtyard.  The green roof will reduce runoff 

and control flow.  Rain water collection from the main 

building will be collected in oversized gutters, with the 

possibility of diverting excess water in extreme events 

to the back of the building to reduce concentration in 

enclosed courtyard.  Permeable paving allows water 

to percolate to soils and areas are laid to falls to 

centre of courtyard, with some beds laid with shallow 

dip to centre to act as small planted swales.  The 

runoff from the roof and excess from the courtyard will 

be collected and store in a sequence of drainage 

crates.  These aspects will be developed in the next 

design stage. 

On the southern and eastern side of the single storey 

building, a planted swale or concrete channel to 

collect and attenuate roof water from the green roof 

and a portion of the main roof was considered.  This 

would provide an attractive habitat, reduce runoff, and 

manage more extreme events when green roofs are 

less able to cope.  However the tight nature of the 

site, meant there was not adequate space to make it 

feasible in this project.  

A planted swale on the rear of the main building within 

the planted area however is still being considered. 
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6 Landscape and Planting to 

Cool Down In  

Plants can modify the microclimate, improve the 

quality of the atmosphere, absorb and reflect solar 

energy, alter air temperature, effect humidity, and 

reduce glare.  They also evoke the human 

psychological responses to nature, and in turn impact 

on human health and well being.  The positive 

benefits of plants and open spaces, their restorative 

qualities and evoked improved sense of well-being in 

people is important to the design of the care home, 

especially in the context of climate change.  

Green spaces are beneficial to improve microclimate 

through shading, evapo-transpiration which in turn 

helps to create a more comfortable outdoor setting for 

people, and can potentially reduce symptoms of 

thermal discomfort under heat stress conditions.
3
  

Research looking at neighbourhood microclimates 

and vulnerability to heat stress, found that vegetation 

was statistically significant to outdoor human thermal 

comfort.
4
  Physiological effect trials have shown the 

restorative value of viewing nature and plants 

showing significant restoration within less than 5 

minutes as indicated by positive changes in blood 

pressure, heart rate, muscle tension and brain 

electrical activity.
5
  Green space environments appear 

to have a greater capacity, compared with built-up 

ones, of promoting psychological restoration. 
6, 7

 

Therefore it was felt important to maximise green 

space, including planting internally and externally, 

providing accessible areas of planting, and good 

views into green spaces.  Accessible areas are to be 

designed with rich planting to provide shading and 

stimulate a feeling of wellbeing, thereby offering an 

area to cool down in times of heat stress.  
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7 Conclusion 

External spaces need to be considered in a holistic 

way meeting the varying challenges of change in 

climate.  Increased temperature will increase the role 

of external space as places to escape the heat.  

Change in rainfall patterns and more intense rainfall 

will lead to external spaces providing for water 

management; longer growing seasons and warmer 

climates provide opportunities for food production:  

The external design for St Loyes has been developed 

to: 

• maximise the green space and people’s contact 

with plants.  Maximise the amount of accessible 

outdoor space: balconies, roof garden, and 

courtyard.  

• provide an extensive green roof on low building, 

to increase “greened” surface area of site, reduce 

runoff and reduce heat absorption and glare. 

• provide good visual and physical connection to 

the green spaces from the building, through 

building design layout. 

• provide internal planting to communal areas for 

wellbeing and improve air quality. 

• collect, manage and store water on site to 

benefit the planted landscape to maintain 

moisture in the soils, and use permeable paving 

and shallow planted swales. 

• provide a layered structure to the planting 

including climbers, small trees and tall shrubs, low 

shrubs, and perennials, to allow a large amount of 

foliage for catching and intercepting moisture and 

shading the ground and to provide a comfortable 

external environment. 

• plant deciduous climbers on the walkway 

structure to provide summer shading to the 

building. 

• provide planting with maximum leaf surface area 

for C02 absorption, and to improve humidity 

• use plants to improve microclimate, for sound 

absorption and for health benefits 

• provide species that can cope with challenging 

conditions and edible plants to benefit from longer 

growing periods. 

The landscape has an important role as part of the St 

Loyes Care Home project, being integrated with the 

building, to create an oasis of beauty and comfort to 

enhance the welfare and health of the occupants and 

staff.  With climate change, both the physical role of 

plants and the external environment, and the 

psychological and physiological impact they have 

improving people’s feeling of well being, are 

important.  By providing an improved feeling of 

wellbeing and comfortable environment, the body 

should be better able to cope with the consequences 

of climate change. 
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