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Introduction 

 

1. Introduction 

1.1. The Council is developing a new Local Plan which has the purpose of 

guiding the way Portsmouth develops into the future up to the year 

2038. An important concern for how the city develops is how this 

happens in the context of climate change. Principally, how new 

development can happen without increasing climate change, and 

equally, how adaptations can be incorporated into new development 

to ensure resilience to the changes in climate that are already 

happening.  

 

1.2. This paper does not address the need for mitigating the emissions of 

greenhouse gases (GHGs) that contribute to climate change, though 

this is undoubtedly an important issue to be addressed in the Local 

Plan. A separate background note is available which addresses this 

topic in more detail. 

 

1.3. Instead this background paper looks to focus on the other equally 

important areas of action that are required to address the climate 

change that is now happening. It presents a high level assessment of 

risk from the various impacts of climate change on Portsmouth now 

and into the future, and explores how the Local Plan might need to 

encourage adaptation to these risks alongside the need to mitigate 

climate change.  

 

1.4. The paper firstly sets out why adaptation to climate change is as 

important as efforts to curb GHG emissions. It then goes onto explore 

what climate change might look like for Portsmouth over the next one 

hundred years, before highlighting how this translates into 'climate 

change risk'. The rest of the paper then looks to assess in detail the 

various spatial characteristics of the city which result in climate risk 

and particular areas for concern. The final section of the paper then 

sets out some key planning considerations for how this climate risk 

might be addressed through the mechanism of the Local Plan, in order 

to make Portsmouth a more climate resilient city in the future.  
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2 The context of climate change 

 

2. The context of climate change 

2.1. There are two commonly accepted routes to addressing climate 

change, these are referred to as mitigation and adaptation. Mitigation 

is the means by which people can intervene and reduce 

anthropogenic climate change by curbing emissions of greenhouse 

gases which are the primary driver of this process. Adaptation on the 

other hand is the process by which communities and systems can 

adjust to actual, or expected, changes in the climate, in order to 

reduce negative impacts and build resilience.  

 

2.2. Mitigating climate change requires an international response and the 

reduction of GHG emissions going into the atmosphere must be 

achieved through a concerted effort from every nation. However, 

regardless of whether Portsmouth achieves zero-carbon status in the 

near future or not, should wider international efforts fail to curb 

emissions, it should be recognised that climate risk in the city could 

still increase significantly. The Earth is already at 1 degrees of warming 

above pre-industrial levels, and once it exceeds 1.5 degrees warming, 

the capacity for successful adaptation within many natural and human 

systems is likely to be surpassed. Therefore, it is necessary for the 

Local Plan to consider the range of potential climate risks that could 

impact the city in the future. 

 

2.3. This paper seeks to assess the city's vulnerability to a couple of the 

major climate change hazards expected in the future which are 

particularly related to land use and the Local Plan's influence. 

However there are potentially a wide range of impacts should global 

                                                           
1 C40 summary for urban policy makers: https://c40-production-

images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%2

81%29.original.pdf?1544400763 

temperatures exceed 1.5 degrees Celsius of warming in the near 

future. These impacts were recently highlighted within a summary for 

urban policy makers1 written by many of the authors of the IPCC 

special report investigating this very topic and can be referred to for 

more information.  

 

2.4. Regardless of the level of climate change 'mitigation' that is achieved 

in the coming years, (i.e. the levels of reductions in greenhouse gas 

(GHGs) achieved), a degree of climate change can now be expected to 

continue to occur for the foreseeable future. This is because emissions 

already released into the atmosphere as a result of human activity 

take time to reduce, and their impacts on climate will therefore 

continue for decades and even centuries to come. It means that 

mitigation efforts need to be twin-tracked alongside 'adaptation' 

measures in order to navigate the potentially negative impacts of 

changing climate that are likely in the meantime. 

 

2.5. At present temperatures have warmed to roughly one degrees Celsius 

above pre-industrial levels. If radical reductions in GHG emissions 

were to be secured from this point onwards, there is a greater chance 

of limiting warming to reaching just 1.5 degrees Celsius between 2030 

and 2050, a level of change research suggests society could still 

feasibly adapt to. However if reductions are not secured (a business-

as-usual scenario), then warming is likely to be much greater2 with far 

more uncertain and unmanageable impacts as a result. Even 1.5 

degrees of warming will have profound impacts on various aspects of 

2 C40 summary for urban policy makers: https://c40-production-

images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%2
81%29.original.pdf?1544400763  

https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
https://c40-production-images.s3.amazonaws.com/researches/images/74_Summary_for_Policy_Makers_OnlineVersion_%281%29.original.pdf?1544400763
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2 The context of climate change 

 

society, the built environment, the economy and natural habitats. An 

understanding of this climate risk is essential to enabling sustainable 

development within Portsmouth.
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3 What does climate change mean for Portsmouth? 

 

3. What does climate change mean for Portsmouth? 

3.1. The most recent source of information for how climate is likely to 

change in Portsmouth and the surrounding region over the next 

century can be found in the recently released UK Climate Change 

Projections (UKCP18). These projections provide an update on the 

previous set of UK projections released in 2009 and incorporate a 

range of improved information and modelling to present the most 

accurate picture yet of what can be expected.  

 

3.2. Predicting the future is difficult, thus the climate projections utilise a 

number of possible 'pathways' for how climate might change based 

upon the degree to which carbon emissions rates are modified. These 

pathways go from RCP2.6, which is a reasonable best case scenario 

where emissions reductions are reduced significantly, to RCP8.5, a 

reasonable worst case scenario where emissions globally continue 

unabated. The degree of climate change tends to increase moving 

from the RCP2.6 scenario towards the RCP8.5 scenario.  

 

3.3. The findings of UKCP18 support previous projections that the UK's 

climate is expected to become hotter and drier during the summer 

and milder and wetter during the winter. Sea levels will continue to 

rise at varying rates around the coast under all potential emissions 

scenarios, being most pronounced in the south and less in the north. 

Temperature  

3.4. For Portsmouth and the South East region of the UK, changes in 

temperature are predicted to go up on average, being most 

pronounced in the summer months. Summer temperatures by 2060-

2079 for example can be expected to increase from 1-2 degrees 

                                                           
3 See glossary for full definition 

Celsius under a best case scenario (RCP2.6), whilst at the worst case, 

(RCP8.5) the increase will be closer to 3-4 degrees Celsius. In the 

winter months, temperature increase will be between 1-2 degrees 

Celsius and 2-3 degrees Celsius.  

Rainfall 

3.5. The picture for rainfall is more mixed. In the winter months the South 

East is projected to see more rainfall and by 2079, rainfall will be 

between 0-20% higher during the winter, and 10-30% higher (under a 

worst case scenario of climate change). It should be highlighted 

however that the pattern of this rainfall is likely to be more extreme, 

potentially arriving in heavier, shorter events, rather than gradual and 

sustained across the winter, increasing the likelihood of flash flooding 

if water drainage systems are unable to cope.  

 

3.6. During the summer the opposite is true, with the South East projected 

to see reductions in rainfall compared to present day. These 

reductions are projected to amount to between 10 and 30% 

reductions in rainfall by 2079 under a best case scenario, and between 

20 and 40% reductions under a worst case scenario. 

Sea level rise 

3.7. Due to melting ice sheets and expansion of sea water as it warms, sea 

levels around the world are expected to continue to rise for the 

foreseeable future. In the UK average sea level rise has already been 

about 16 cm since the start of the 20th century. As a result of a process 

known as isostatic rebound3, sea level rise is experienced at different 
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3 What does climate change mean for Portsmouth? 

 

rates for different sections of the coast around the UK. For example, 

under a high emissions scenario London is projected to experience 

between 53 and 115 cm of sea level rise, as opposed to Edinburgh 

which is projected to experience 30 to 90 cm.  

 

3.8. The EA have recently produced allowances for sea level rise adapted 

from the UKCP18 projections which they require local authorities to 

incorporate into their planning processes4. These allowances predict 

that for the South East, a rate of between 1.2 and 1.6 metres of sea 

level rise should be planned for to 2125. Without continued 

investment in coastal defences around the city, this sea level rise can 

be expected to bring with it increased risk of coastal inundation at 

times of high tide, as well as increased risk from other forms of 

flooding such as groundwater flooding as the water table rises closes 

to ground level5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
4 Flood risk assessments: climate change allowances guidance: 
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-
allowances  

5 More details about expected flood risk in the city can be found on the council's 
flooding webpages: https://www.portsmouth.gov.uk/ext/environmental-
health/safety/flood-protection-policies 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.portsmouth.gov.uk/ext/environmental-health/safety/flood-protection-policies
https://www.portsmouth.gov.uk/ext/environmental-health/safety/flood-protection-policies
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Risk from climate change 

 

4. Risk from climate change 

4.1. The changes summarised above could be construed as the hazards 

that arise from the process of climate change. They alone do not cause 

risk however which crucially has a human element to it. Indeed the 

Intergovernmental Panel on Climate Change describe 'risk' from 

climate change as resulting from the presence and interplay of three 

separate components - hazards, vulnerability and exposure (Figure 1)6.  

 
Figure 1: The relationship between exposure, vulnerability and 

climate hazards in determining climate change risk (adapted from 

IPCC, 2014) 

4.2. Thus 'risk' from climate change materialises where these different 

components come into contact with each other and within the same 

space. For example, rising sea levels alone do not create a risk until 

there are vulnerable communities, or valuable assets within the 

proximity of this hazard that could be affected. Equally the socio-

economic profiles of 'vulnerable' people alone only put them at risk 

from climate change when they are located in an area where a climatic 

hazard presents itself, such as within the area of a flood plain, or an 

urban area susceptible to high heat.  

 

 

 

 

 

 

 

 

                                                           
6 IPCC 'Determinants of Risk: Exposure and Vulnerability': 
https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Chap2_FINAL-1.pdf  

https://www.ipcc.ch/site/assets/uploads/2018/03/SREX-Chap2_FINAL-1.pdf
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Climate risk in Portsmouth 

 

5. Climate risk in Portsmouth  

5.1.1. Utilising the model for climate risk detailed in section 4, and the 

predictions for climate change for the South East as set out in 

section 3, it is possible to begin to identify areas of Portsmouth 

which could be particularly susceptible to climate change now and 

in the future. The following section presents a spatial analysis of 

some of the key aspects of climate risk in the city which will need 

to be planned for in the future to improve resilience to climate 

change. 

5.2. Exposure of assets 

5.2.1. Figure 2 presents an aerial view of the city. Portsmouth is highly 

urbanised right up to its administrative boundaries due to its highly 

constrained nature. The city is bordered with the sea on three 

sides, and has a natural boundary of Portsdown Hill running across 

its northern limits. The presence of these constraints means that 

new development is limited from extending outwards like it might 

in other cities, and is instead concentrated within the existing area 

where it must compete with other priorities such as protected 

open space, areas designated for ecological importance and 

conservation areas. 

 

5.2.2. The result of this unique geography is that Portsmouth is reported 

to be the most densely populated city in the UK outside of London 

with a population of over 214,700 people living within its 

administrative boundaries. The city is home to more than 90,000 

dwellings, five train stations, an international ferry port and a 

range of heritage assets and internationally important wildlife 

habitats. There are also only three road connections onto Portsea 

Island. 
 

Figure 2 - Aerial image of Portsmouth 
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Climate risk in Portsmouth 

 

5.2.3. With 65,000 sqm of employment space, 7,500 businesses and a 

naval base which is home to two £3 billion, 65,000 tonne aircraft 

carriers, there is also a significant concentration of economically 

significant assets in the city. The majority of its £5.7 billion GVA 

comes from aerospace and defence, marine and maritime, digital 

media, advanced engineering and the visitor economy as well as 

increasingly the creative industries. 

 

5.2.4. The implication of the features highlighted above is that there is a 

significant concentration of assets in a relatively small coastal area 

which are potentially at risk from a variety of climate change 

impacts as will be further explored in the following sections.  

5.3. Socio-economic vulnerability 

5.3.1. Portsmouth like many coastal, urban areas is characterised by 

distinct pockets of deprivation and features some of the most 

deprived neighbourhoods in the country. Figure 3 over the page 

maps the data from the 2019 Indices of Multiple Deprivation (on 

left) and portrays the difference in average life expectancy at birth 

for Portsmouth residents in different parts of the city (on right). 

 

5.3.2. It can clearly be seen that socio-economic deprivation is not 

distributed evenly across the city, but is instead concentrated in 

two distinct clusters; one around the Charles Dickens, Fratton and 

Nelson wards on Portsea Island; and the other on the mainland in 

Paulsgrove ward. Areas in this part of the city fall within the 10% 

most deprived in the country. On the other hand, on the eastern 

side of the city there are areas which rank considerably higher and 

are classified as some of the least deprived in the country 

particularly in Drayton and Farlington ward. 
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Climate risk in Portsmouth 

 

 Figure 3 - Map of Portsmouth distribution of deprivation according to Indices of Multiple Deprivation (left), and map of average life 

expectancies per ward (right). 
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5.3.3. Nationally, there is a tendency for those living in deprivation to 

report higher levels of poor health, with higher incidences of life 

limiting health conditions. In Portsmouth there is a difference of 

just over eight years between the life expectancies of those living 

within the poorest and those living within the more prosperous 

parts of the city. Notably, these are areas that are geographically, 

relatively short distances from each other, because of the densely 

developed, constrained nature of the city. 

 

5.3.4. Beyond differences in life expectancy, the most recent public 

health data for the city7 indicated a number of areas for which 

Portsmouth is underperforming in terms of health compared with 

the national average and these are summarised in Table 1. In 

particular, Portsmouth residents tend to have notably poorer 

cardio-vascular health, as well as higher rates of obesity and deaths 

from cancer. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
7 Data is summarised from a variety of sources on the Public Health England Local 
Authority profiles website: https://fingertips.phe.org.uk/profile/health-profiles  

Table 1: Key health concerns in the city 

Health issue and date 
data was published  

England average  Portsmouth 
average 

Excess weight in adults 
(2018-19) 

62.3% of adults 
overweight or obese 

66.5% of adults 
overweight or obese 

Numbers killed and 
seriously injured on roads  
(2015-2017) 

40.8 persons per 
100,000 population  

51.9 persons per 
100,000 population  

Premature (under 75) 
deaths from cardiovascular 
diseases  
(2016-2018) 

71.7 per 100,000 
population 

85.1 per 100,000 
population 

Premature (under 75) 
deaths from cancers 
(2016-2018) 

132.3 per 100,000 
population 

151.1 per 100,000 
population 

Fuel Poverty (2018) 
 

10.8% of population 10.3% of population 

Utilisation of outdoor space 
for exercise/health (2015-
16) 

17.9% of population 16.2% of the 
population 

5.3.5. There are several implications to the above socio-economic 

characteristics when it comes to understanding climate risk in the 

city. The burden of climate change falls hardest on the most 

deprived communities because they tend to have a reduced 

capacity to adapt and build their resilience to such changes. Simple 

adaptations to increasing heat, such as air conditioning, or 

improvements to building design such as shutters on windows to 

block out sunlight, are costly and likely to be unaffordable for 

example; the same is true for measures to deal with increased 

flood risk, such as water proofing or even purchasing insurance to 

protect against the loss of belongings.  

 

5.3.6. For those who are struggling financially, it can be a challenge 

planning their lives from one pay day to the next, let alone having 

https://fingertips.phe.org.uk/profile/health-profiles
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Climate risk in Portsmouth 

 

to plan on the longer term timescales that apply to climate change. 

Those who are living in economic hardship are also more likely to 

be living in poorer quality accommodations with reduced access to 

green open space (perhaps with no access to a private garden), 

which can all hinder resilience to negative impacts of climate 

change. 

 

5.3.7. Equally, when it comes to those who are already living in poor 

health, research has shown that these are people who are 

particularly susceptible to certain climate impacts such as heat 

stress as a result of rising summer temperatures. High heat can 

directly aggravate illnesses relating to poor cardiovascular or 

respiratory health for example, but equally it can also intensify the 

environmental conditions such as poor air quality, with subsequent 

impacts for people in these locations, especially if their health is 

already poor. 

 

5.3.8. Given the predisposition of poorer health, and poorer quality of life 

in these areas, the spatial distribution of areas of deprivation in the 

city are likely to also be areas where vulnerability to climate change 

is higher. These are locations in the city where the burden of 

climate change is likely to be disproportionately heavy because 

climate resilience is weaker.  

5.4. Environmental and climatic hazards in the city 

5.4.1. As has already been highlighted, the presence in the city of 

valuable assets such as key infrastructure, homes and businesses; 

as well as socio-economically vulnerable communities only 

translates into risk from climate change where climate hazards 

                                                           
8 As part of the new UKCP18 climate projections. Information on the latest 
allowances for planning are available here: https://www.gov.uk/guidance/flood-
risk-assessments-climate-change-allowances  

begin to encroach into the same spaces. The next section presents 

a high level assessment of the city's vulnerability to a couple of 

hazards in particular.  

Susceptibility to flooding 

5.4.2. The most obvious hazard, and perhaps most well understood as a 

result, comes from that of increased flooding. The coastal nature 

of the city, coupled with the low-lying nature of Portsea Island 

means that Portsmouth is subject to an existing high level of flood 

risk. A significant proportion of the city falls within flood zones 2 or 

3, areas that are at medium or high risk of flooding, as is 

demonstrated by Figure 4 over the page, and these areas of 

elevated flood risk will expand into the future due to sea level rise 

as the figure also demonstrates. It should be noted that since the 

mapping for climate change was produced, new national 

allowances for sea level rise have been produced8 and the Council 

in the process of updating its flood risk mapping to reflect this, thus 

Figure 4 will be updated when this is available (later in 2021). 

 

5.4.3. Whilst there are no significant fluvial (river) flooding sources in the 

city (there are two EA designated main rivers which are considered 

peripheral in the flood risk they present), the low lying, highly 

urbanised nature of much of Portsmouth means that there are 

parts of the city that are at risk from other sources of flooding in 

the form of surface water and groundwater flooding. A more 

comprehensive picture of the flood risk from these sources is 

presented in the council's surface water drainage management 

plan9. 

9 Council flooding webpages: 
https://www.portsmouth.gov.uk/ext/environmental-health/safety/flood-
protection-policies  

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.portsmouth.gov.uk/ext/environmental-health/safety/flood-protection-policies
https://www.portsmouth.gov.uk/ext/environmental-health/safety/flood-protection-policies
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Figure 4 - Present day flood zones 2 and 3 and flood zones by 2115, due to climate related sea level rise. Note the 2115 flood risk projections are based on 

Strategic Flood Risk Assessment modelling which the Council is in the process of updating - they are likely to underrepresent/overrepresent risk in places and 

should be referred to with caution until they've been updated later in 2021/22 to reflect the current climate allowances. 
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5.4.4. The city has already invested, and continues to invest, in 

infrastructure to reduce this flood risk in the city. With regard to 

tidal flooding, a comprehensive scheme of new flood defences 

around the city are in varying stages of development and 

completion. This work is being led by the Coastal Partners 

organisation (formerly the Eastern Solent Coastal Partnership), and 

more detail can be found on their website10. 

 

5.4.5. However as sea levels continue to rise and the likelihood of intense 

rainfall events increases in-line with climate projections, the risk of 

flooding from these sources will continue to increase. The 

presence of flood defences will help to manage this risk, yet there 

is always the possibility of defences being breached, thus a level of 

'residual risk' remains to assets and communities within the flood 

zones.  

 

5.4.6. The presence of this residual risk is why it will be necessary for 

development falling within areas of highest risk to be designed and 

constructed in a way that ensures that the impact of any potential 

defence failures (however unlikely) is minimised. This will involve 

incorporating flood resistant and flood resilient design, as well as 

appropriate emergency plans and evacuation measures11. 

 

 

                                                           
10 Coastal Partners website: https://coastalpartners.org.uk/  
11 More details on expected measures can be found in the Local Plan background 
paper 'Tidal flood risk and new development in Portsmouth'. 
12House of Commons Environmental Audit Committee, (2017), 'Heatwaves: 
adapting to Climate change': 
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/826/826.pdf  

Susceptibility to heat   

5.4.7. A climate hazard with the potential to cause higher incidences of 

illness and death in the meantime is that of increasing summer 

temperatures and subsequently more extreme heatwave events. 

Unlike flooding, it is much more challenging to seek respite from 

high summer heat (it is not something one can physically move 

away from in the same way). Indeed the August 2003 heatwave in 

the UK saw 2,193 heat related deaths in 10 days and events like 

this have been predicted to be accompanied by mortality rates that 

will be triple this number at around 7,000 deaths by the 2050s12.  

 

5.4.8. There is a financial impact from heat wave events too. A study in 

2006 reported that productivity in a range of office based tasks 

steadily reduced for each degrees of heat above 22 degrees 

Celsius13 for example. Furthermore, overheating can lead to a loss 

of staff days impacting upon functionality of local businesses; high 

temperatures in schools can disrupt education; whilst key 

infrastructure is also impacted for example as rail lines buckle, 

tarmac roads melt, and energy services overload.  

 

5.4.9. The densely developed, urban nature of much of Portsmouth 

means that it is already susceptible to a phenomenon known as the 

Urban Heat Island (UHI). The UHI effect is the process by which the 

unnatural surfaces of urban areas that tend to be comprised of 

materials like tarmac, concrete and stone, absorb and store heat 

all day, then reradiate this at night. The result is that temperatures 

13 Seppanen, O., Fisk, W., & Lei, Q. (2006). Effect of Temperature on Task 
Performance in Office Environment. Berkeley, CA: Ernest Orlando Lawrence 
Berkeley National Laboratory. 

https://coastalpartners.org.uk/
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/826/826.pdf
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in the city tend to be higher than surrounding rural areas. Whilst 

the UHI effect can occur independently of climate change, the 

increasing temperatures projected to occur with climate change 

serve to compound and exaggerate the problem making urban 

areas like Portsmouth particularly at risk from this climate impact. 

 

5.4.10. There are no official guidelines for when 'overheating' occurs in 

buildings, but figures for when discomfort is achieved range 

between 26 and 28 degrees Celsius12. Top floor flats and mid-

terraced housing are particularly susceptible to overheating. 

Nationally, it is estimated that 20% of existing homes overheat 

even in cool summers14 and a related MHCLG piece of research in 

2015 found that all new homes were experiencing over heating to 

some extent15. 

 

5.4.11. Table 2 over the page demonstrates the breakdown of types of 

accommodation in the city. Of 85,473 homes, 45% are terraced 

accommodation, and a further 35% are flatted accommodation. 

Much of this accommodation is older stock, constructed prior to 

the Second World War at a time when building resilience to the 

climate change of the future had far less attention. Whilst there is 

little available information in terms of actual overheating 

experienced in these dwellings, the data highlights that there is 

potential amongst much of the city's built stock for the impacts of 

overheating to be felt particularly acutely by many of the city's 

residents. It could also mean that during heat waves many 

residents may have trouble finding relief in their own homes 

                                                           
14Committee on Climate Change (2019), ' Progress in preparing for climate 
change' Report to Parliament: https://www.theccc.org.uk/wp-
content/uploads/2019/07/CCC-2019-Progress-in-preparing-for-climate-
change.pdf?mc_cid=bf2852001d&mc_eid=e6e1311c5e  

without the need for adaptations to be retrofitted into such 

properties.  

Table 2 - breakdown of accommodation types in the city 

Types of accommodation 
No. of 

dwellings 

All accommodation (2011 census estimates)  85,473 

Whole house or bungalow: Total  55,762 

Whole house or bungalow: Detached  3,576 

Whole house or bungalow: Semi-detached  13,548 

Whole house or bungalow: Terraced (including end-terrace)  38,638 

Flats, maisonettes or apartments  29,711 

In a purpose-built block of flats or tenement  22,057 

That is part of a converted or shared house (including bed-

sits) 
 6,350 

In a commercial building, or mobile/temporary 

accommodation 
 1,304 

 

5.4.12. Whilst data for surface temperatures across the city is not available 

at a high enough resolution to determine any differentiation in 

micro-climate across Portsmouth at present, a picture of 

overheating risk can be devised from other characteristics of the 

city. One means of doing this is by assessing the distribution of 

green infrastructure coverage in the city.  

 

15 25th September 2018 Government response to Heatwaves: Adapting to climate 
change report: 
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/1671/167
102.htm  

https://www.theccc.org.uk/wp-content/uploads/2019/07/CCC-2019-Progress-in-preparing-for-climate-change.pdf?mc_cid=bf2852001d&mc_eid=e6e1311c5e
https://www.theccc.org.uk/wp-content/uploads/2019/07/CCC-2019-Progress-in-preparing-for-climate-change.pdf?mc_cid=bf2852001d&mc_eid=e6e1311c5e
https://www.theccc.org.uk/wp-content/uploads/2019/07/CCC-2019-Progress-in-preparing-for-climate-change.pdf?mc_cid=bf2852001d&mc_eid=e6e1311c5e
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/1671/167102.htm
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/1671/167102.htm
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5.4.13. Green infrastructure such as trees and natural surfaces have a 

cooling effect on the surrounding environment through a couple of 

processes. Firstly through direct shading, e.g. a dense tree canopy 

prevents sunlight from reaching hard sealed surfaces (thus it is not 

absorbed and reradiated as heat). Secondly, is cooling is via 

evapotranspiration which is the total effect of evaporation of 

moisture on the surfaces of plants into the air, alongside the 

transpiration of water as a result of a plant's biological processes. 

This process captures heat from the urban environment promoting 

cooling. 

 

5.4.14. Figure 5 over the page shows the distribution of green 

infrastructure across the city. Green open spaces such as parks, 

cemeteries, natural/semi natural areas are clustered around the 

outer edges of the city, reducing in abundance towards the centre 

of Portsea Island. Streets with trees and without are also displayed 

showing several distinct areas where tree cover in the highways, 

which are a public space well used by all the city's inhabitants, is 

particularly reduced. Separate research by the Council16 has found 

that canopy cover in the city is lower than other comparable cities 

around England, with tree cover in Portsmouth reducing moving 

from north to south. Wards in the north of the city have a tree to 

person ratio of about one tree per person, whilst wards in the 

south such as Central Southsea, are closer to one tree to every ten 

people. 

                                                           
16 Portsmouth City Council (2019), 'Green Infrastructure background paper, 
available from: https://www.portsmouth.gov.uk/ext/documents-external/pln-
local-plan-green-infrastructure-background-paper-final.pdf  

https://www.portsmouth.gov.uk/ext/documents-external/pln-local-plan-green-infrastructure-background-paper-final.pdf
https://www.portsmouth.gov.uk/ext/documents-external/pln-local-plan-green-infrastructure-background-paper-final.pdf
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Figure 5: Green infrastructure coverage in the city. Left image shows broad distribution of open green spaces in the city. Right image shows 

roads that benefit from street trees (in green) and those that have none (in red), areas circled have particularly low street tree cover. 
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5.4.15. There are several clear areas of the city, which are particularly grey 

and lacking in green infrastructure cover. The implication is that 

these areas are likely to be less resilient to the impacts of 

increasing summer temperatures and incidences of heat waves 

because of this lack of green, natural features and the natural 

cooling benefits that they bring. 

 

5.4.16. Referring back to the areas of the city scoring highest in terms of 

deprivation (figure 3). It should be noted that there is considerable 

overlap with the areas of the city where the green infrastructure 

network provides lesser coverage. As discussed, these are 

locations where communities potentially already have a reduced 

capacity to adapt to rising temperatures individually due to their 

levels of deprivation, yet they are living in areas of the city which 

could potentially be comparably more susceptible to the negative 

impacts of heat stress in the future. 

 

5.4.17. In the context of rising temperatures, the vulnerabilities presented 

by a lack of green infrastructure coverage in certain areas of the 

city are not the only areas of concern. For example, public 

transport infrastructure struggles to function at times of high heat, 

equally, many public buildings are typically not constructed in a 

manner which promotes thermal comfort during heatwaves. It will 

be important to embed considerations of future temperatures and 

the promotion of measures that promote thermal comfort in all 

new development across the city, as well as in retrofitting existing 

development. In addition, the areas of the city at particular risk 

highlighted in this section, could be the focus of particular efforts 

                                                           
17 Environment Protection UK (2011), 'Air Quality and Climate Change: 
Integrating Policy Within Local Authorities' report, available from: 
https://www.environmental-protection.org.uk/wp-
content/uploads/2013/07/aq_and_cc_guidance.pdf  

to introduce climate adaptation measures, such as new green 

infrastructure in future retrofitting schemes. 

Interrelated issues - Air quality  

5.4.18. The negative health impacts caused by poor air quality are often 

aggravated by climate change impacts such as increasing 

temperatures. 

 

5.4.19. Climate change can lead to increases in ground level ozone and 

contribute to smog events across urban areas particularly in the 

warmer summer months17. Equally there is evidence18 that during 

high temperatures vegetation produces higher amounts of volatile 

organic compounds (VOCs) which can in turn aggravate air quality 

further, though it should be noted that this effect varies by tree 

species. An example of warm temperatures degrading air quality in 

urban areas was clearly seen in 2003 when the hot, dry summer 

led to a substantial ozone smog event occurring across much of 

Europe and the South East of England. As heatwave events like this 

are likely to occur more frequently in the future, so too will 

associated poor air quality events. 

 

5.4.20. At present there are several known areas of particularly poor 

quality air in Portsmouth, locations where monitoring has detected 

exceedances in various types of pollution including nitrogen 

dioxide and/or particulate matter. Predominantly these areas of 

poor air quality occur as a result of traffic congestion and idling 

vehicles on the roads, coupled with cramped, street layouts that 

prevent appropriate air circulation causing pollutants to gather and 

 
18 Air Quality Expert Group (2007), 'Air Quality and Climate 
Change: A UK Perspective', available from: https://uk-
air.defra.gov.uk/assets/documents/reports/aqeg/fullreport.pdf  

https://www.environmental-protection.org.uk/wp-content/uploads/2013/07/aq_and_cc_guidance.pdf
https://www.environmental-protection.org.uk/wp-content/uploads/2013/07/aq_and_cc_guidance.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/fullreport.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/fullreport.pdf
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pool in particular spots. The worst areas have been designated as 

Air Quality Management Areas (AQMAs) and a map of the current 

distribution of these areas in the city is displayed in Figure 6. 

Figure 6: Air Quality Management Areas in the city, red are existing 

AQMAs and blue are previous AQMAs which no longer apply. 

5.4.21. One potential implication from figure 6 is that if the problems of 

air quality are not addressed in these locations, these areas could 

be at a higher risk from the impacts of climate change due the 

potential for the existing poor quality air in these areas to be 

further intensified by it, with serious implications for public health. 

A further consideration is that at times of high heat, simple 

strategies to cope that residents might rely on, such as opening 

windows to allow air circulation, may be less appropriate in these 

poor air quality areas as it will lead to greater exposure to harmful 

air pollutants. Adaptations to cope with climate change in these 

areas will therefore be forced to have a greater reliance on other 

potentially more resource intensive and costly measures e.g. air 

conditioning. 
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6. Climate change and the Local Plan 

6.1. The role of this paper was to set out the background evidence behind 

climate risk in Portsmouth in order to help inform the formulation of 

relevant policies in the Local Plan. The paper has set out a high level 

spatial analysis of the various features of the city that could come 

together to produce climate risk.  

 

6.2. What is clear is that whilst the entire city is at some degree of risk in 

the future, there are some particular areas of the city where the 

burden of the impacts from climate change might be expected to fall 

hardest. These areas relate closely to levels of deprivation and the 

ability of the local communities to adapt to climate change, but are 

also influenced by environmental features such as, low lying land, 

particularly urbanised areas with a lack of natural features, as well as 

areas of poor air quality. 

 

6.3. The new Local Plan will have a major role in ensuring that new 

development that happens in the city is resilient to climate change. 

Once adopted the policies comprising the plan will ensure that new 

development happening in the city is steered to be as resilient to 

climate change as it can be, for the lifetime of the development. The 

key hazard areas identified in this paper are being addressed by policy 

areas in the Local Plan in the following ways: 

 

6.4. Increased flood risk in the city - A flood risk and development policy 

will be important to ensure that the right development occurs in the 

right place, and that flood risk is minimised on a site without 

increasing flood risk elsewhere in the city. The policy will steer new 

                                                           
19 More information can be found in the Council's Green Infrastructure 
background paper.  

development to incorporate flood resistance and resilience measures 

where appropriate as well as to consider how drainage is handled on 

a site, so that surrounding sewer infrastructure is not overwhelmed 

during times of high rainfall. 

 

6.5. Increased risk related to rising average summer temperatures (e.g. 

heat stress) - A key means of addressing rising temperatures in an 

urban area like Portsmouth is through encouraging abundant green 

and blue infrastructure. A policy that guides the development of the 

city's green infrastructure network and increases its scale will be 

important in this regard, particularly if it can encourage greening of 

areas that have been identified as lacking in green, natural surfaces.  

 

6.6.  The role of the policies will be to protect what green infrastructure 

the city has at present, as well as enhancing what is there, or 

introducing new greenery. A key approach being built upon is the 

development of a green grid for the city made up of strategic green 

corridors. Where new development is occurring along green corridors 

there will be a higher expectation of incorporating new green 

elements that help to strengthen these links (e.g. a row of trees, green 

walls or roofs)19. Several of these corridors will cross through the areas 

of deficiency in green infrastructure identified in Figure 5 page 17.  

 

6.7. A policy addressing sustainable construction will also look to 

encourage sustainable design and construction techniques in new 

development and require evidencing of overall sustainability against 

an independent assessment framework such as BREEAM. In particular 
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this policy will look to ensure risks of overheating in future climates is 

addressed, but it will also aim to secure efficient use of water which 

will be important in a future where water resources are less secure 

due to higher incidences of summer droughts.  

 

6.8. Taken as a whole the policies of the Local Plan will aim to not only 

ensure adaptation to climate change but also to mitigate it by 

reducing the city's greenhouse gas emissions. The accompanying 

background paper on mitigating climate change through the Local 

Plan touches upon this side of the response in more detail.
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7. Glossary  

The following definitions have been taken, or adapted from the glossary 

provided online by the Intergovernmental Panel on Climate Change20. 

Adaptation (to climate change) - a process of adjustment to actual or 

expected climate and its effects, in order to moderate harm or exploit 

beneficial opportunities.  

Climate - the average weather, including temperature, precipitation and 

wind, taken over a prolonged period of time, usually around 80 years. 

Hazard - The potential occurrence of a natural or human-induced physical 

event or trend that may cause loss of life, injury, or other health impacts, 

as well as damage and loss to property, infrastructure, livelihoods, service 

provision, ecosystems and environmental resources. 

Mitigation (of climate change) - A human intervention to reduce emissions 

or enhance the sinks of greenhouse gases. Mitigation measures are 

technologies, processes or practices that contribute to mitigation, for 

example, renewable energy technologies, waste minimization processes 

and public transport commuting practices. 

Resilience - The capacity of social, economic and environmental systems 

to cope with a hazardous event or trend or disturbance, responding or 

reorganizing in ways that maintain their essential function, identity and 

structure, while also maintaining the capacity for adaptation, learning and 

transformation. 

Risk - The potential for adverse consequences where something of value is 

at stake and where the occurrence and degree of an outcome is uncertain. 

In the context of the assessment of climate impacts, the term risk is often 

                                                           
20 Intergovernmental Panel on Climate Change website: 
https://www.ipcc.ch/sr15/chapter/glossary/  

used to refer to the potential for adverse consequences of a climate-

related hazard. Risk results from the interaction of vulnerability (of the 

affected system), its exposure over time (to the hazard), as well as the 

(climate-related) hazard and the likelihood of its occurrence 

Isostatic rebound - this is the uplift of different parts of the land due to the 

post-glacial loss of the huge weight from ice sheets which once covered 

parts of the world during the last glacial period. In the UK this generally 

results in land in the north of the country rising (where ice sheets were 

once), and land in the south sinking (where it was once raised due to the 

pressure of the ice sheets pressing downwards on land in the north). 
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