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Executive Summary
On 8 November 2017 the Climate Ready Clyde Secretariat hosted a workshop at the
Lighthouse in Glasgow to give local stakeholders the chance to review and add insight to
ongoing work to create the first Climate Risk and Opportunity Assessment for the Glasgow
City Region. The purpose of the day was to share the initial findings of a desk-based
evidence review on climate risks and opportunities, gather insight from participants to
refine this data, develop relationships between stakeholders, and trial a new risk
visualisation methodology.
From the desk-based review, 82 climate change risks and opportunities were identified for
the Glasgow City Region (made up of 67 risks and 15 opportunities). Following the
methodology used by the UK Climate Change Risk Assessment – Summary for Scotland,
these risks and opportunities were split into five themes: Natural Environment, Business &
Industry, Infrastructure, Built Environment, and Communities & Health. In the first of two
workshop activities, participants spent two sessions ranking the risks and opportunities in a
given theme by order of importance to the City Region. The key areas identified as
Extremely Important after the two sessions are given in the table below with the full ranking
of risks and opportunities and points of discussion between stakeholders given in Section 5.
Theme

Natural
Environment

Business &
Industry
Infrastructure

Built
Environment

Communities
& Health

Risks/Opportunities ranked as Extremely Important

• Risks to agriculture, forestry, wildlife, and heritage from changes in frequency
and/or magnitude of extreme weather and wildfire events
• Risks to soils from increased seasonal aridity and wetness
• Risks to species and habitats due to inability to respond to changing climatic
conditions
• Opportunities for products and services to support global adaptation to climate
change
• Risk of loss of infrastructure services to business due to cascading failures
• Risk of flooding of sewers due to heavy rainfall and sea level rise
• Risk of flooding of electricity sub-stations by river, surface or groundwater floods
• Cascading failures across interdependent infrastructure networks
• Inundation of coastal infrastructure due to sea level rise
• Risks to rail network from flooding, extreme high temperatures, slope and
embankment failure, high winds and waves
• Risks to domestic properties from sea level rise
• Risks to non-domestic buildings from flooding
• Risks to domestic buildings from surface water flooding, ground water, river
flooding
• Risks to building fabric from moisture, wind and driving rain
• Opportunity for increased use of public parks due to warmer weather
• Risks to health from changes in air quality
• Increased patient demand on NHS services from high winds, snow and ice, floods,
cold weather
• Risks of increasing inequality due to climate impacts
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In the second activity, participants were led through a trial of Impact Chains – an emerging
tool for understanding interconnected elements of climate change risks and opportunities
which are to be used in the forthcoming ISO standard on climate vulnerability. Selecting
from the range of risks and opportunities discussed in the first session, participants created
six Impact Chains and then took part in a feedback discussion on the usefulness of the
approach. The participants found Impact Chains to be a useful way of visualising the climate
risk environment but may require a more in-depth session to get the best use out of the
approach.
The secretariat will use the information gathered at this workshop to help develop, refine
and finalise the Risk and Opportunity Assessment, and use it to shape discussions on the
further actions needed to move towards a climate ready city region.
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1. Background
In order to support the development of a Climate Change Adaptation Strategy and
Action Plan for Glasgow City Region, the Climate Ready Clyde initiative is developing
a Climate Risk and Opportunity Assessment. The assessment will provide consensus
on the range of climate change risks and opportunities across Glasgow City Region.
Having completed a desk-based evidence review, the Climate Ready Clyde Secretariat
hosted this workshop to give key stakeholders from across the region the chance to
share and scrutinize the initial findings, and to add additional risks and opportunities
not reflected in the literature reviewed so far.

2. Purpose of the day
The purpose of the day was to:
•

•
•
•

Share with participants the initial findings of the review of climate risks and
opportunities identified for the Glasgow City Region across five key themes: the
Natural Environment, Business & Industry, Infrastructure, the Built Environment, and
Communities & Health;
Gather insight from participants to further refine and improve the evidence base for
the Risk and Opportunity Assessment;
Develop relationships to encourage collaborative solutions to shared challenges;
Trial the use of Impact Chains as a way to understand and illustrate the complexity
of individual climate risks and opportunities.

3. Shape of the day
Hosted at The Lighthouse in Glasgow, the workshop was split into a morning session,
focused on scrutinizing the initial findings of the evidence review, and an optional afternoon
session exploring the utility of developing Impact Chains to better understand individual
risks and opportunities.
Following an introduction and welcome from Climate Ready Clyde chair, James Curran, and
a summary presentation from Climate Ready Clyde project manager, Kit England, on the
sources used for the evidence review and the broad range of risks and opportunities
identified, we began the first workshop activity.
Activity 1: Scrutinising and prioritising risks and opportunities
The set of identified risks and opportunities were arranged on a series of individual cards
and placed on five themed tables. The themes reflect those used in the UK Climate Change
Risk Assessment – Summary for Scotland: Natural Environment, Business & Industry,
Infrastructure, Built Environment, and Communities & Health. These themes also align with
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those used in the Scottish Climate Change Adaptation Programme. Participants had been
sent a list of the risks and opportunities identified to date in advance of the workshop. This
was to allow participants time to consider how the risks and opportunities might affect their
organisation and whether they reflected the full range of possible climate challenges.
In order to encourage a holistic and collaborative approach to prioritising risks and
opportunities, stakeholders were first asked to choose a themed table outside of their
normal work focus. Once everyone had the chance to read their cards, trained facilitators
supported the five groups to prioritise the risks and opportunities by placing the cards along
a scale of importance printed on a map of Glasgow City Region. Participants were
encouraged to come to a collective view on the ranking of the cards and blank cards were
provided to allow new risks and opportunities to be added. As this was going on, the
facilitators captured the justification given by each group for the ranking of the respective
risks. At the end of an hour of insightful discussion, the individual groups shared their five
most important risks or opportunities with the other participants and pictures were taken of
the ranking scale to capture the full results.

Fig. 1 – Picture of Natural Environment theme after first round of ranking activity.
Following a break, the exercise was repeated, with participants this time encouraged to go
to the theme that best reflected their primary area of interest. These new groups were
given the opportunity to first review the rankings agreed by the previous group, and then to
agree new rankings for any cards they collectively felt should be repositioned. During this
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process, our facilitators captured the justifications given for any cards moved, to allow us to
understand both the relative ranking of the risks or opportunities and the reasons behind
this. Participants were also encouraged to write on the cards, allowing them to improve the
risk and opportunity descriptions, add additional impacts, and note sources of further
evidence. At the end of this second session, the groups again shared their key points with
the rest of the participants.
Following the exercise we had two ranked lists of risks and opportunities for each of the five
themes, and a wealth of further insight and nuance added to our descriptors. The outputs of
the exercise are given below in Section 5. These have been considered and refined following
the day as part of the ongoing Risk and Opportunity Assessment process.

Activity 2: Trial of Impact Chains to better understand individual risks or opportunities
An Impact Chain is an assessment diagram which describes the cause and effect relationship
among interconnected elements which create a climate change risk or opportunity. Impact
Chains have been used to explore the consequences of climate impacts as part of an EUfunded project, RESIN (Climate Resilient Cities and Infrastructures), of which Climate Ready
Clyde is piloting tools and outputs. Their use is also included the forthcoming ISO standard
(ISO14091) on assessing climate change vulnerability, impact and risk.

Fig. 2 –Sample Impact Chain diagram for the hazard exposure combination “heat wave on public
health” with impacts, sensitivities, coping capacities, drivers and stressors – Source: RESIN project
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In order to introduce the Impact Chains approach and test its usefulness for the ongoing
work on the Risk and Opportunity Assessment, we asked participants to reconvene at their
tables and choose one risk or opportunity to explore using an Impact Chain.
Our facilitators supported the groups in identifying the elements of the Impact Chain –
including the Exposed Object that will be affected, the Hazards acting on it, the factors
contributing to the Vulnerability of the Object, and the Impact(s) that would likely result –
and then plotted these on an Impact Chain frame to highlight the relations and
interconnections between the factors.
By the end of the session we had compiled six Impact Chains, each one describing the
interconnected elements of a particular risk.
As a final wrap-up task, we then held a short informal feedback session asking participants
whether they found the Impact Chains method useful, whether there were elements of it
that could be improved or refined, and whether it would be useful to use as part of the Risk
and Opportunity Assessment. The Impact Chains that were developed and the feedback
from this session are given below in Section 5b.
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4. Results of evidence review
Before beginning the activities, Kit England provided a short summary of the results of the
desk-based evidence review. This review identified relevant risks and opportunities from
over 60 publications including the UK Climate Change Risk Assessment – Summary for
Scotland, reports from agencies and critical service providers made under the Adaptation
Reporting Power, Local Climate Impact Profiles for Local Authorities within the City Region
and a wide range of other research.
In total, 67 risks and 15 opportunities were identified for the Glasgow City Region, with the
breakdown in themes shown in the pie chart below. Risks outnumbered opportunities in all
themes.

Climate change risks and opportunities for
Glasgow City Region
Infrastructure

8

Built Environment

8
29

16
9

12

Communities and Health
Natural Environment and
Assets
Business and Industry
International

Fig. 3 – Summary of number of climate change risks & opportunities identified via evidence
review.

While included in the figures above, in order to focus attention on the areas participants
could have most influence over, the International risks and opportunities identified in the
review were not included in the workshop.
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5. Findings
5a. Activity 1: Scrutinizing and prioritising risks and opportunities
The findings presented in this section are taken from the ranking of risk and opportunity
cards made by the groups, supplemented with notes taken by our facilitators and
annotations on the cards from participants. They are presented under the five themes, with
the risk and opportunities arranged in the final ranking positions.
Theme 1: Natural Environment

DESCRIPTION
Risks to agriculture, forestry, wildlife, and heritage from
changes in frequency and/or magnitude of extreme
weather and wildfire events

GROUP 1 PRIORITY

GROUP 2 PRIORITY

Extremely
Important

Extremely
Important
Extremely
Important

Risks to soils from increased seasonal aridity and wetness Very Important
Risks to species and habitats due to inability to respond
to changing climatic conditions
Risks to agriculture and wildlife from water scarcity and
flooding
Risks of land management practices exacerbating flood
risk
Risks to habitats and heritage from sea level rise and loss
of natural flood protection
Risks from changes in forest productivity and land
suitability
Opportunities from changes in forest productivity and
land suitability
Opportunities from new species colonisations
Risks to natural carbon stores and carbon sequestration
Risks to agriculture, forestry, landscapes and wildlife
from pests, pathogens and invasive species

Very Important
Very Important
Extremely
important

Increased opportunity for tourism in forestry from rising
temperatures

Very Important
Very Important

Extremely
important

Very Important

Very Important

Important

Very Important
Very Important
Very Important

Important
Important
Important

Very Important

Important

Risks to freshwater species from higher water
temperature
Important
ADDED: Risk/opportunities for recreational fishing due to
change in species behaviour/stock.
Important
Risks and opportunities from changes in agricultural
productivity and land suitability
Less Important
Opportunities from changes in agricultural productivity
and land suitability
Risks and opportunities for marine species, fisheries and
marine heritage from ocean acidification and higher
water temperatures

Extremely
Important

Important
Important
Important

Less Important

Important

Less Important

Important

Very Important

Less Important
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Facilitator notes
Reasons for rankings
•

•

•

•

•

Carbon sequestration was considered very important by first group as it was
believed it was a good link between adaptation and mitigation. The SNH peatland
restoration project was mentioned and it was felt a lot of work was already being
done in this area. 1 However, the role of carbon sequestration was seen as less
important by the second group because it was believed that the area had already
lost most of its productive peatbogs and forests. A comment was also made that
from a global perspective it doesn’t matter much what we do with peatlands,
however this was disagreed with by a fellow participant who saw peatland
restoration work undertaken by SNH and Forestry vitally important from a Scottish
perspective.
Marine species affected by high temperatures was not seen as important by the first
group. This was seen as a risk outside the city region that would affect us, and a
discussion was had about the scope of the problem and capacity to influence it.
However, the second group noted risks to marine species was important due to the
knock on effect to ecosystem changes and could impact aquaculture (e.g. increased
risk of disease and lice).
The opportunity for increased forestry tourism was seen by the first group as very or
extremely important because of its link to the economy. However, the second group
thought this opportunity was less important. It was suggested that the creation of
better green networks would improve habitats but it was believed that use of forests
for leisure was more for informal recreation, such as mountain biking, and wouldn’t
be a draw for tourists per-se. However, the fact that Scotland recently won “most
beautiful country in the world” 2 in a poll by a leading travel publication was
highlighted as a potential opportunity to capitalise on.
It was thought by the first group that forestry was more important than agriculture
because of its economic aspect as well as assisting with biodiversity, however it was
also discussed that increased tourism in forestry could have potential negative knock
on effects, including on heritage sites.
Change to freshwater species was considered important and it was remarked that
the salmon industry is already failing and that further changes could also lead to
algal blooms, decreasing biodiversity etc. However it was also noted that higher
temperatures could lead to drought and it was suggested that the risks were so
cross-cutting and inter-dependent that people didn’t agree with how they had been
demarcated.

1

SNH Carbon and Peatland 2016 map http://soils.environment.gov.scot/maps/carbon-and-peatland-2016map/
2
Rough Guide 20 Most Beautiful Countries in the World 2017 - https://www.roughguides.com/gallery/mostbeautiful-country-in-the-world/
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•

The second group was unsure where to place the ‘Risks to agriculture due to invasive
species’ card as they believed it is linked to agricultural productivity changes (and
the role of agriculture for the region), and there was not enough information on this.
• Risks from forest productivity wasn’t seen as important by the first group due to the
belief that Scottish forests were not particularly productive and were mainly used for
pallets rather than as a productive crop. The risk to soils and species was seen as
important as it would also result in changes in forest productivity – again the need to
understand the economic importance of forestry for the region was noted
• It was remarked that there were too many cards dealing with forestry “There’s just
SO much on forestry!”
Improving risk/opportunity understanding
•

•
•

•

There were comments on the terminology used with one participant stating: “I don’t
like the use of the word opportunities as it suggests climate change is a good thing,
and I think that detracts from taking action away from reducing our emissions etc.”
A comment was made on the need to be able to model risk and opportunities
together as we can’t necessarily consider risks to opportunities to be equal.
It was noted that an opportunity exists to align adaptation efforts with existing and
planned work on green networks, green corridors and eco masterplanning as the
agendas are closely linked and interventions can be mutually supportive, both in
making proposals and creating positive outcomes.
It was noted that landslides hadn’t been included in the natural environment risks
and it was felt this should be included (this risk was already included under the
Infrastructure theme, but this did not pick up the natural environment implications).

Reasons for adding new risk/opportunity
•

•

The first group suggested the risks and opportunities of impacts on recreational
fishing was an important factor missing. However the second group felt this was not
as important as many of the other factors.
The uncertainty associated with many of the risks was emphasized and it was stated
“we simply don’t know what is going to happen”. Some participants noted it is
conceivable that whole ecosystems could break down with catastrophic implications
but there is limited understanding of potential outcomes and nobody has overview
of importance and interactions until it’s too late. Therefore it was suggested to add a
card which encapsulates the risks and opportunities for the health of the regional
ecosystem as a whole. This would create a holistic framing for the theme.
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Further evidence available
•

It was noted that the Scottish Fire and Rescue service Strategy (3 year) focuses on
climate adaptation (including wildfires and flooding). 3

Areas where more research is needed
•

•

A large discussion was had in both groups on the significance and role of agriculture
in the city region – it was believed risks and opportunities associated with agriculture
were less important but it was noted there was limited awareness or understanding
of the role of agriculture for the region. It was repeatedly stated by the second group
that it was very important to find out how important agriculture is to the region in
order to accurately assess the risk of its changing conditions.
There was uncertainty between the groups of climate impacts on recreational fish
stocks/species. This risk had not been raised in the literature reviewed before the
workshop but research may already exist on this topic.

Further comments
•
•
•

•
•

•
•

Enjoyment of the city region depends on the wider natural environment out with the
city region boundaries.
One participant commented “I want to put them ALL in the extremely important
category”.
One person in the first group was surprised that opportunities for new species
colonisation were not also seen as risks, as an influx of predatory species may upset
existing ecosystems. This was not considered a great risk across the Glasgow City
Region however they noted that there are RSPB reserves within the area which may
be significantly affected.
The second group considered the upland areas in the city region were particularly
important.
An opportunity that was proposed was compensating farmers for loss of crops from
flooding and to invest in land suitability rather than paying subsides which led to a
discussion around Brexit and the new agricultural policy which was seen as an
opportunity for changing subsidies if farmers could help deliver flood risk
management.
A question was raised as to whether there were any feasible adaptation actions one
can take to combat impacts on species.
The microclimate of the region was also highlighted with the potential risk of pests
surviving the winter noted.

3

Scottish Fire and Rescue Service Strategic Plan 2016-19 http://www.firescotland.gov.uk/media/1005163/scottish_fire_and_rescue_service_strategic_plan_2016_19.p
df
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Theme 2: Business & Industry

DESCRIPTION
Opportunities for products and services to support global
adaptation to climate change
ADDED: Risk of loss of infrastructure services to business due to
cascading failures
Risk to business sites from flooding and sea level rise
Risks to businesses from loss of coastal locations and
infrastructure
Risks to business from disruption to supply chains and
distribution networks
Risks to economic prosperity from climatic changes and
increased extreme weather
Risks to business from reduced employee productivity due to
infrastructure disruption and higher temperatures in working
environments
Increased tourism revenue from increased temperatures
Risks to business operations from water scarcity

GROUP 1
PRIORITY
Extremely
Important
Extremely
Important
Very
Important
Very
Important
Very
Important
Very
Important

GROUP 2
PRIORITY
Extremely
Important
Extremely
Important

Important

Important

Important
Less Important

Important
Less Important

Very Important
Very Important
Very Important
Very Important

Facilitator notes
Reasons for rankings
•

•

•

On the Risk to new business sites from flooding and sea level rise the first group
noted the need to be proactive in dealing with sites at flood risk – making them
suitable for business occupation; that localised surface water flooding had more
potential to impact on businesses, and that rural locations and businesses out with
the urban core could be more vulnerable. The second group noted the risk to
business is less than to the population but that it is likely more areas will become
exposed to flooding due to climate change.
On the Risks to business operations from water scarcity the first group felt this was
being well-managed by Scottish Water and that there is potential to reactivated
reservoirs to increase capacity without building new infrastructure. The second
group agreed that current management seemed to be working well, however
changes in flow rates could lead to impacts on water quality. The idea that “it always
rains around here” was seen as misleading, as only a small amount of precipitation is
captured in the system.
Risks to businesses from loss of coastal locations and infrastructure was agreed as
Very Important by both groups as large amounts of key business and trade
infrastructure is at risk (ports, key roads and rail links, Prestwick Airport). It was also
noted the Glasgow weir is old and may be vulnerable.
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•

•

•

•

•

The risks of higher temperatures reducing employee comfort and productivity were
felt to be less serious in Scotland and both groups considered moving this down to
the Less Important category. It was also noted that high temperatures will affect
different businesses in different ways, with some possibly seeing a benefit. However,
the ability to adapt was seen as largely dependent on the business’s premises and
the level of control they have over it.
On the Risks to business from disruption to supply chains and distribution
networks the groups noted businesses are highly dependent on infrastructure and
the resilience of these networks. The global dimension of climate risks was very
important for businesses but there was doubt that this can be influenced greatly at
the city-scale. However, there were opportunities too in that changes could lead to
more local production and a move to a circular economy would increase this trend of
localism further.
On the Risk to economic prosperity from climatic changes and increased extreme
weather card the groups felt it was hard to rank as there was a very wide range in
quantification of cost (as would be expected).
The Opportunities for products and services to support global adaptation to
climate change was ranked Extremely Important by both groups. It was felt Glasgow
has the chance to draw on its history and capability as a great engineering city, with
great universities and innovative businesses. As a leader in ‘water’ knowledge, the
region has the potential to play a key role in adaptation efforts elsewhere. With less
stress from direct climate impacts than other parts of the world, we will have the
headspace to think differently rather than always reacting.
On the Increased tourism revenue from rising temperatures card both groups were
uncertain of the extent tourism in the Glasgow City Region was influenced by
temperature. They felt the link between increased tourism and rising temperatures
was not well established.

Improving risk/opportunity understanding
•
•

•

The second group felt the card on water scarcity should include agriculture and
forestry in the list of water-intense manufacturing.
On the Risks to businesses from loss of coastal locations and infrastructure it was
noted it is important to remember businesses are often ‘atomised’ with many
individual locations at different levels of risk.
A recognition of the potential for increased energy use due to air conditioning should
be added to the Risks to business from reduced employee productivity due to
infrastructure disruption and higher temperatures in working environments
descriptor. It was also noted that a card considering the changing risk of low
temperatures and its impact on productivity should also be added.
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•

•

The numbers in text for the Opportunities for products and services to support
global adaptation to climate change card underestimate the existing adaptation
economy (e.g. Mott MacDonald and Jacobs).
As well as the opportunity to export adaptation skills, knowledge and services, the
groups noted building a reputation as a climate ready city will attract inward
investment from other sectors by providing long term security.

Further evidence available
•
•

Clyde Marine Planning Partnership – ongoing work important to understanding
coastal flood risk impact on businesses.
ClimateXChange scoping study highlights potential risk to vulnerable people of
higher temperatures in working environments. 4 Also see UNDP report on the same
topic. 5

Areas where more research is needed
•

•

A Climate ready city-region is an opportunity for investment – CRC needs to move
beyond avoided cost and look at the opportunity (new opportunity card suggested).
Consider how can dealing with risk become an opportunity – e.g. development of
blue/green infrastructure – and find out how/to what extent businesses consider
climate change impacts in long-term decisions at the moment.
Need to better understand what drives tourism to the region. Does temperature
actually play a significant role in the regional tourism market?

Further comments
•
•
•
•
•
•

Risk = Threat + Opportunity: From a ‘business’ perspective these need to be treated
together – just focusing on the risk / cost wasn’t considered effective.
The workshop didn’t have really have any ‘business’ present.
A risk-based approach is difficult to engage business – because of confidentiality
concerns, and the need for long term perspective.
Business hasn’t been very motivated to engage with current ‘flood risk’ – so climate
change and flood risk may be even more difficult.
There is a need to better understand and communicate risk to business.
The adaptation economy needs to be linked to the emerging circular economy – how
can this link be made?

4

ClimateXChange – The Risk of Overheating in Healthcare Buildings
http://www.climatexchange.org.uk/adapting-to-climate-change/risk-overheating-healthcare-buildings/
5
United Nations Development Programme – Climate Change and Labor: Impacts of Heat in the Workplace
http://www.undp.org/content/undp/en/home/librarypage/climate-and-disaster-resilience-/tacklingchallenges-of-climate-change-and-workplace-heat-for-dev.html
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•

We must remember climate risks do not operate in a vacuum. Businesses and society
at large will also experience other risks and opportunities, such as increasing
population, changes in migration patterns and technological change.
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Theme 3: Infrastructure
Because of the large number of risk and opportunity cards in the Infrastructure theme, the
participants decided to cluster a number of the cards into sets and rank the sets. The sets
created are list in the table as well as the original cards which make them up.
DESCRIPTION
Flooding of sewers due to heavy rainfall and
sea level rise
Flooding of electricity sub-stations by river,
surface or groundwater floods
Cascading failures across interdependent
infrastructure networks
Buckling of railway lines from extreme high
temperatures
Risks to rail network from slope and
embankment failure
Coastal flooding and erosion of rail network
Risks to rail network from high winds and
storms
Inundation of coastal infrastructure due to
sea level rise
Damage to bridges and pipelines from high
river flows and bank erosion
River, surface and groundwater flooding of
road network
Coastal flooding and erosion of road
network
Risks to road network from slope and
embankment failure
Degradation of road surfaces due to high
temperatures
Fracturing/damage to underground cables
due to drought leading to ground movement
ADDED: Increased viability/generation of
renewable energy due to changing climatic
conditions
ADDED: Increased risk of damage to, and
disruption of, infrastructure networks and
assets from wildfires.
Flooding of gas network Pressure Reducing
Installations, pipelines and supporting
infrastructure
Risks to public water supplies from drought
and low river flows
Coastal flooding of electricity sub-stations

CLUSTERS

Risks to rail network
from flooding,
extreme high
temperatures, slope
and embankment
failure, high winds and
waves.

Risks to road network
from flooding, slope
and embankment
failure, extreme high
temperatures.

GROUP 1
PRIORITY
Extremely
Important
Extremely
Important
Not ranked

GROUP 2
PRIORITY
Extremely
Important
Extremely
Important
Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important
Not ranked

Extremely
Important
Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Not ranked

Important

Not ranked

Important

Not ranked
Important

Important
Important
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Increase in vegetation growth rates/longer
growing season causing disruption to
electricity infrastructure

Increase in vegetation growth rates/longer
growing season causing disruption to rail
and road infrastructure
Reduced disruption to Glasgow Airport from
low temperatures
Disruption to Glasgow Airport from extreme
heat
Flooding of Glasgow Airport buildings and
surfaces
Disruption to Glasgow Airport from storms
(including high winds and lightning)
Changes to ground conditions leading to
fracture and subsidence at Glasgow Airport
Disruption/loss of efficiency in electricity
network due to extreme high temperatures
ADDED: Risks to water-based transport and
trade (e.g. shipping, ferries, river and canal
traffic) from changing conditions and storms
Reduction in damage to electricity
infrastructure from low temperatures
Reduction in damage to road and rail
infrastructure from low temperatures* (See
note on higher winter temperatures below)
Risks to gas network Pressure Reducing
Installations from wildfires
Risks to electricity generation from drought
and low river flows

Risk of increased
vegetation growth,
changing timing of
seasons, extended
growing season
leading to more
interference with
road, rail and energy
infrastructure.

Important

Important

Risk to Glasgow
Airport from flooding,
subsidence, storms
(including high winds
and lightning).
Possible benefit of less
disruption due to
snow, fog and ice.

Important

Important

Not ranked

Important

Important

Important
Less
Important

Not ranked
Not ranked
Not ranked
Not ranked

Less
Important
Less
Important
Less
Important

Facilitator notes
Reasons for rankings
•

Alternative arrangements: The first group agreed that road, rail and energy
infrastructure was higher priority than air travel because air travel is generally for
business or pleasure reasons (holidays) and is generally less essential to the
functioning of most of the City region. Alternatives to flying for business are well
established (remote meetings, alternative transport) and the scale of people using
road and rail networks for essential travel is far higher. Therefore, the group put the
collective risks to Glasgow Airport in the Important section and those to road and rail
higher up the scale.
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•

•

•

•

Sewer flooding: Many sewer systems in the region are already working at full
capacity. The twin risks of increase flow into the system from flooding and rain,
coupled with rising sea-levels backing up sewer systems make this a particularly
serious risk. Scottish Water’s representative confirmed that avoiding flooding from
sewers was the top priority reported in their customer surveys.
Coastal flooding: Coastal flooding and sea-level rise may have a relatively small
physical impact locally but the resulting consequences and disruption will lead to
much larger impacts for the region. These include disruption at the time of the
flooding and any work undertake to move key infrastructure away from the coast
altogether. This affects not only the original site but also the location and surrounds
of where it will be moved to.
Vegetation: Changes to vegetation growing rates poses risks to rail, road and energy
infrastructure, with significant maintenance already required to keep networks safe.
However the groups felt there may be a chance to work more closely with natural
environment colleagues to ease pressures on maintenance by selecting climate
appropriate species for plantings. The second group noted that robust plans are
already in place to control vegetation and its impacts are more predictable, so it was
not as serious a risk as flooding and storm damage.
Bridges: The second group agreed that bridges are key nodes in infrastructure, often
carrying several services (e.g. road on top, water and gas pipes underneath). They
also face multiple climate impacts with increased river flows during flooding,
increased vegetation growth on the banks and changes to bank stability through
drought/heavy rain. There are a large number of bridges in the region and it does
not require a catastrophic failure to be a significant problem. However, the group
noted there is very thorough data available on the condition of bridges, albeit this is
split between the different infrastructure providers and may not be publically
available.

Improving risk/opportunity understanding
•

•

Higher winter temperatures: The second group noted that while higher winter
temperatures may at first seem to reduce the need for winter maintenance, the
freeze-thaw cycle is a key factor in damage to materials. If temperatures fluctuate
around freezing point this puts more strain on materials than if it is simply below
freezing for a long period. As such the level of the temperature may be less
important than the amount of variation over a season. This has not been added as a
new risk to the table above but should be considered when drafting the risk
descriptor for future stages.
Overhead lines: The expert group noted the cards where right to point out high
temperatures can cause overhead lines to sag and this reduces efficiency. However,
the sagging of lines also creates a health and safety issue, making the cables
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•

•

themselves more likely to get tangled in vegetation or pose hazards to things passing
underneath.
Vegetation growth rates: As well as faster growth rates and a growth longer season,
the changes in the growing season may also mean a change is needed to
maintenance timetables as cutting at the wrong time can encourage rather than
hold back growth.
Increased stress on infrastructure from changing patterns of use: The groups noted,
as well as direct damage caused by climate impacts, changes in climate will likely
alter patterns of use of infrastructure creating new stress points within networks,
aggravating existing points, and altering appropriate maintenance periods.

Reasons for adding new risk/opportunity
•

Wildfires: In the literature review only one source made reference to increased risks
from wildfires (Scottish Gas Networks Adaptation Report 2nd Round, 2015), however
the second group noted this risk is potentially relevant to most infrastructure types
and so a new risk card was added to capture this more general risk. The risk posed to
specific assets will depend on the surrounding areas susceptibility to wildfire. In
general this was felt to be low.

Further comments
•

•

•

•

Governance: Both groups agreed current governance can often create barriers to
adaptation. Multiple ownership along the Clyde was given as a key example.
However, it was noted this had been overcome in the case of the Clyde Gateway
redevelopment and this may be a useful project to draw lessons from.
Infrastructure outside the Glasgow City Region boundary: Both groups recognised
that infrastructure networks are necessarily dependent on the condition of areas
outside the city region boundary. Part of adaptation will have to include contingency
for disruption outside of the system. As providers tend to have unique organisational
structures focused on different geographies, coordination of adaptation will be a key
challenge.
Relocation of assets: There was some discussion on at what point relocating an asset
becomes a more acceptable adaptation measure than protecting it in its current
position. With particularly complex assets, a relocation could take many years,
requiring early consideration of alternative options.
Actions already underway: A number of actions to already underway were
considered to improve climate resilience.
o Scottish Water drought resilience mapping project (underway)
o Clyde River Strategy and Glasgow Surface Water Management Plan (underway)
o Regeneration frameworks for Glasgow City Centre – one of which is led by Austin
Smith Lord
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Theme 4: Built Environment

DESCRIPTION
Risks to domestic properties from sea level rise
Risks to non-domestic buildings from flooding
Risks to domestic buildings from surface water flooding,
ground water, river flooding
Risks to building fabric from moisture, wind and driving rain
Opportunity for increased use of public parks due to warmer
weather
Reduced heating demand to buildings from rising
temperatures
Risks to Historic Environment Scotland properties in care and
other significant heritage properties from landslides, flooding
or coastal erosion
ADDED: Opportunity for reduction in fuel poverty and cold
related health conditions from warmer temperatures
Increased maintenance of green space for local authorities,
property managers and homeowners due to warmer weather
and increased extreme weather
ADDED: Increased viability of renewable energy installations
for domestic properties
ADDED: Increased risk to properties from high winds and
storms
Opportunities for local food growing from warmer
temperatures and increased growing season.
Risks to non-domestic properties from sea level rise
Risks to the wider historic environment from moisture, wind
and driving rain
ADDED: Risk of overheating of homes from increased energy
efficiency/insulation
Increased cooling demand in buildings as a result of rising
temperatures

GROUP 1
PRIORITY
Extremely
Important
Extremely
Important
Extremely
Important
Extremely
Important
Less Important

GROUP 2
PRIORITY
Extremely
Important
Extremely
Important
Extremely
Important
Extremely
Important
Extremely
Important

Very Important

Very Important

Very Important

Very Important

Very Important

Very Important

Extremely
Important

Important

Very Important

Important

Important

Important

Less Important
Very Important

Important
Less Important

Very Important

Less Important

Important

Less Important

Less Important

Less Important

Facilitator notes
Reasons for rankings
•

The first group listed the opportunity for Increased use of parks and greenspace for
recreation due to warmer weather as being Less Important but this was upgraded to
Extremely Important by the second group. It was noted that in order to gain the
benefit of greenspace, people must first have access to it. Provision and care of good
quality greenspace should therefore be prioritised in those areas currently lacking.
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•

The groups noted that in many cases technical solutions are possible and often
already exist for protecting the built environment from climatic pressures, but often
these solutions face barriers to implementation from other avenues. Absentee
landlords, shared responsibility for communal spaces, co-ordination of maintenance
in areas of shared or unknown ownership can all make it more difficult to keep
buildings in good condition. The level of risk can therefore be high even when a
solution is technically possible.

Improving risk/opportunity understanding
•

•

•

The groups discussed whether the terms ‘domestic’ and ‘non-domestic’ buildings
were the best way to describe the different parts of the built environment. They
noted there can be significant differences in the importance and exposure of
different kinds of ‘non-domestic’ buildings (e.g. everything from hospitals to empty
industrial units). A more refined definition may be required to adequately capture
the seriousness of certain risks and their possible impacts.
Similarly, participants noted that the Built Environment covers more than simply
buildings. All kinds of development should be included within the definitions
selected.
The groups both noted it is important to understand how the different kinds of
ownership and tenure of the built environment will affect how easy/difficult it is to
carry out adaptation interventions.

Reasons for adding new risk/opportunity added
•
•

•

An opportunity was added to incorporate renewable energy in domestic buildings to
make the most of climatic conditions and ongoing improvements in technology.
The group noted increased temperatures could reduce the prevalence of fuel
poverty by reducing heating costs. In addition, drier conditions could reduce
problems like damp and condensation, which can often contribute to health
problems for occupants as well as damaging a building’s fabric.
A risk was added on overheating and lack of adequate ventilation due to the current
drive to increase levels of insulation. It was noted these efforts to improve heat
retention may make some homes too hot in future.

Further evidence available
•
•
•
•

Local Authority Surface Water Management Plans and Scottish Water’s ICS Projects
contain valuable information on flood risk management.
Stirling Council’s work on retrofitting council housing.
Scottish House Condition Survey.
Winter Mortality records from National Records of Scotland.
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•

The Association of British Insurers – UK Windstorms and Climate Change (2017.
Updated from 2009)

Further comments
•

The impact of different patterns of ownership of the Built Environment was noted as
a key factor in understanding levels of risk and opportunities for improvements. The
shift towards the Private Rented Sector was seen to diminish the opportunity to
adapt buildings, particularly ones with shared communal areas, as getting all owners
to agree to interventions is particularly difficult.
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Theme 5: Communities & Health

DESCRIPTION
Risks to health from changes in air quality
Increased patient demand on NHS services from high winds, snow
and ice, floods, cold weather
ADDED: Risks of increasing inequality due to climate impacts
Risks to health from vector-borne pathogens
Risks to people and communities from flooding
Increase in summer temperatures and heatwaves leading to
excess summer deaths
Increase in summer temperatures and heatwaves leading to
increased morbidity
Risks to the viability of coastal communities from sea level rise
Risks to business continuity of health and social care from extreme
weather
ADDED: Opportunity for increased use of public space and tourism
Potential benefits to health and wellbeing from reduced cold
ADDED: Opportunity for greater self-sufficiency due to increased
food growing

GROUP 1
PRIORITY
Extremely
Important
Extremely
Important
Not ranked
Very
Important
Very
Important

GROUP 2
PRIORITY
Extremely
Important
Extremely
Important
Extremely
Important
Very
Important
Very
Important

Important

Important

Important
Less
Important
Less
Important
Less
Important
Less
Important

Important
Less
Important
Less
Important
Less
Important
Less
Important
Less
Important

Not ranked

Facilitator notes
Reasons for rankings
•

•

•

The Risks to people and communities from flooding were ranked by both groups as
Very Important. It is important to consider the impacts of flooding go beyond the
physical damage caused. These wider social impacts can be considerable, even if it is
a relatively small number of people who have been flooded.
The Risks to the viability of coastal communities from sea level rise was noted as
Less Important as this is a more gradual impact which can be prepared for and does
not pose an immediate risk to life and safety for citizens.
The risks to health from increases in heatwaves were seen to be Important, albeit of
a smaller scale to those associated with air quality and flooding. Here it is important
to distinguish parts of the population as some people will be considerably more
vulnerable to heatwaves than others (i.e. elderly and infirm).
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Reasons for adding new risk/opportunity added
•

•

•

A card was added on the risk of climate impacts increasing inequality. Climate
impacts will not affect all citizens equally and is likely to act as a stress multiplier
across a range of other current risks and challenges.
A card was added on an opportunity to make more and better use of public space.
By bringing together community empowerment and place-making there is a chance
to maximise the utility of public space for all users. Note: this opportunity was also
originally included under the Built Environment theme.
A card was added on the opportunity to make the most of a longer growing season
to increase local food growing. Supporting communities to become more selfsufficient will reduce risks from the impacts of disruption to global supply lines.
Note: this opportunity was also originally included under the Built Environment
theme.

Areas where more research is needed
•

The groups felt more research was needed on the risks posed by vector-borne
pathogens.

Further comments

• Participants noted that approaching the challenge of adaptation is bringing existing
governance mechanisms closer together. This creates opportunities to collaborate
on other areas and so make governance more effective overall. The way we tackle
adaptation can then be used as an example to encourage collaboration in other
policy areas.
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5b. Activity 2: Trial of Impact Chains to better understand individual risks or opportunities
As noted above, an Impact Chain is an assessment diagram which displays the cause and
effect relationship between interconnected elements which create a climate change risk or
opportunity. In this activity, participants were tasked with plotting out Impact Chains for a
set of the risks chosen from those already discussed in activity one.
The figures below show the six chains created by our participants. They show the elements
in play for the following risks: impact of heatwaves on infrastructure; impact of climate
change on species and habitats; impact of rising temperatures on air quality; impact of
flooding on infrastructure; impact of sea-level rise on domestic properties; and impact of
extreme weather events on food distribution and supply networks.
Feedback for this activity showed that the Impact Chain method is a useful way to think
about, discuss and visualise climate risks and opportunities, allowing participants to make
the important links between the many factors involved. However, participants noted the
definitions of the different elements is very specific and requires careful introduction before
beginning the activity.
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6. Next Steps
Over the next 6 months the secretariat will use this information as part of developing,
refining and finalising the Risk and Opportunity Assessment. The information will also help
shape discussions on the further actions needed to adapt the city region to climate change.

7. Contact information
If you would like to know any more about the information contained in this report or other
aspects of Climate Ready Clyde please contact:
Kit England
Climate Ready Clyde Project Manager
E: kit@sniffer.org.uk
T: 0141 229 7738
@ClimaReadyClyde
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About Climate Ready Clyde
Climate Ready Clyde is
a cross-sector initiative
funded by the Scottish
Government and 11
member organisations
to create a shared
vision, strategy and
action plan for an
adapting Glasgow
City Region.

1.8 million people live, work and
play in the Glasgow City Region
and a large number of businesses
and organisations are based
here, with £40bn of GVA – a
third of Scotland’s population
and wealth. Increasingly they
are impacted by the effects of
climate change, both directly
in the City Region, and from
changes happening around the
world.

Adaptation is a strategic issue
for the City Region in terms of
securing inward investment
and protecting the economy, as
well as contributing to good place
making, addressing inequality
and minimising and avoiding
costs arising from unplanned
impacts. Climate Ready Clyde
was established on the basis that
adapting is cheaper, easier
and more effective when done
together.

Climate Ready Clyde is funded by:

Email: climatereadyclyde@snifffer.org.uk Twitter: @climareadyclyde

www.snifferorg.uk/climatereadyclyde

