
Climate Impact Assessment Training Series
Webinar 3: Selecting and monitoring climate 
adaptations for HEIs
Rob Wilby, Geography and Environment, Loughborough University
r.l.wilby@lboro.ac.uk

mailto:r.l.wilby@lboro.ac.uk


Recap of Webinar 2

Webinar 3: Selecting and monitoring climate adaptations for HEIs
EAUC, in partnership with the UK University Climate Network, AUDE and BUFDG, 26 September 2023

• Defined risk as the product 
of likelihood and 
consequence (various units)

• Showed how to visualize as 
a risk matrix for defined 
receptors (e.g., campus)

• Pointed to various sources 
of adaptation checklists 
and typologies

• Cautioned about lock-in
and mal-adaptation; called 
for low regret action first
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Likelihood and consequence (units)
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National 
Risk Register

Source: HMG (2023)

https://www.gov.uk/government/publications/national-risk-register-2023
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Source: HMG (2023)

Pandemic

Drought Storm

Floods

Loss of drinking water

https://www.gov.uk/government/publications/national-risk-register-2023


Baseline risks (campus level)

Loss of drinking water

Storm

Very rare
(1 in 50+ years)

Hundreds 
£Millions

Tens 
£Millions

½

6 7



Adaptation checklist (GEF projects)

Human and
social capital

Institutions and 
governance

Communication
tools

Infrastructure

Financing

Technology

Capacity
building

Practice and 
behaviour

Management
and planning

Policy

Monitoring
systems

‘Grey’
infrastructure

‘Green’
infrastructure

Information

Adaptation
actions

New financing or insurance strategies to prepare for future 
climate disturbances

Develop or expand climate-resilient technologies

Any new or improved hard physical infrastructure aimed at 
providing direct or indirect protection from climate hazards

Any new or improved soft, natural infrastructure aimed at 
providing direct or indirect protection from climate hazards

The creation of new policies or revisions of policies or 
regulations to allow flexibility to adapt to changing climate

Developing human resources, institutions, and 
communities, equipping them with the capability to adapt 
to climate change

Revisions or expansion of practices and on the ground 
behaviour that are directly related to building resilience

Incorporating understanding of climate science, impacts, 
vulnerability and risk into government and institutional 
planning and management

Systems for communicating climate information to help 
build resilience towards climate impacts (other than 
communication for early warning systems)

Implementation of new or enhanced tools and technologies 
for communicating weather and climate risks, and for 
monitoring changes in the climate system

Based on: 
Biagini et al. (2014)

https://www.sciencedirect.com/science/article/pii/S0959378014000065
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Source: Climate ADAPT

Options and case studies

https://climate-adapt.eea.europa.eu/en/data-and-downloads/?source=%7B%22track_total_hits%22%3Atrue%2C%22query%22%3A%7B%22function_score%22%3A%7B%22query%22%3A%7B%22bool%22%3A%7B%22must%22%3A%7B%22bool%22%3A%7B%22must%22%3A%5B%7B%22term%22%3A%7B%22hasWorkflowState%22%3A%22published%22%7D%7D%2C%7B%22term%22%3A%7B%22language%22%3A%22en%22%7D%7D%5D%7D%7D%2C%22filter%22%3A%7B%22bool%22%3A%7B%22should%22%3A%5B%7B%22term%22%3A%7B%22typeOfData%22%3A%22Adaptation%20options%22%7D%7D%5D%7D%7D%7D%7D%2C%22functions%22%3A%5B%7B%22gauss%22%3A%7B%22issued%22%3A%7B%22scale%22%3A%2214d%22%7D%7D%7D%5D%2C%22score_mode%22%3A%22sum%22%7D%7D%2C%22display_type%22%3A%22list%22%2C%22sort%22%3A%5B%7B%22issued%22%3A%7B%22order%22%3A%22desc%22%7D%7D%5D%2C%22highlight%22%3A%7B%22fields%22%3A%7B%22*%22%3A%7B%7D%7D%7D%7D


Discussion of tasks set in Webinar 2
1) Read THE Campus article on A guide to 

evaluating and managing climate risks 
to universities

2) Map your climate hazards (baseline and 
2050s) onto a blank risk matrix (slide 19):

3) Suggest 3 adaptation options for the 
most significant climate risk at your HEI
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https://www.timeshighereducation.com/campus/guide-evaluating-and-managing-climate-risks-universities
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2050s risks (campus level)



Flood risk (present climate)
Flood Zone 3a (land with a 1 in 100 or greater annual probability of river flooding):
+20% to +25% floods for ‘less vulnerable’ uses (e.g., offices, leisure facilities) 
+25% to +40% floods for ‘more vulnerable’ (e.g., student halls, educational facilities)

Flood Zone 3b (functional floodplain with annual probability of less than 1 in 20): 
only ‘water compatible’ developments permitted
+20% for ‘water compatible’ uses (e.g., amenity, biodiversity, outdoor sports)



Climate risk analysis (for 2050s Lufbra)

Extreme hourly 
rainfall in summer is 
expected to 
increase by ~8% in 
the UK for every 
degree of warming.

Source: Fosser et al. (2020)

Winter

Summer



A portfolio of adaptation options 
(Loughborough campus)

• Maintain and clear local drainage
networks;

• Avoid further development in parts of 
campus that are already flood prone;

• Use (Previsico) flood warnings to 
prepare (e.g., evacuate people, move 
vehicles, set-up temporary barriers);

• Incorporate allowances for climate 
change in new infrastructure designs;

• Install flood embankments and bunds;
• Retrofit resilience measures (e.g., 

raise floor levels, replace floor 
materials, improve drainage);

• Re-establish /protect green spaces;
• Replace impermeable surfaces with 

green roofs and permeable parking.

https://previsico.com/


Focus of Webinar 2

Source: UUCN (2023)
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https://uucn.ac.uk/uucn_briefings/assessing-climate-risk-and-strengthening-resilience-for-uk-hei/


Part I: Implementing adaptation actions (Step 5)
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What criteria could be used to evaluate 
these adaptation options?

• Maintain and clear local drainage
networks;

• Avoid further development in parts of 
campus that are already flood prone;

• Use (Previsico) flood warnings to 
prepare (e.g., evacuate people, move 
vehicles, set-up temporary barriers);

• Incorporate allowances for climate 
change in new infrastructure designs;

• Install flood embankments and bunds;
• Retrofit resilience measures (e.g., 

raise floor levels, replace floor 
materials, improve drainage);

• Re-establish /protect green spaces;
• Replace impermeable surfaces with 

green roofs and permeable parking.

https://previsico.com/


Weight these options appraisal criteria
1 (low importance) to 10 (high importance)

Criteria Description

Effectiveness Degree to which the option is effective in minimising the extent of 
potential climate change impacts 

Cost effectiveness Ratio of effectiveness score (above) to the cost estimate
Functionality, 
Accessibility & Safety

Degree to which the option affects the safe operation of the facility 
or site

Adaptability Ease with which the option may be upgraded in response to realised 
climate change impacts

Complementarity
(co-benefits)

Degree to which the option addresses more than one risk

Longevity Degree to which the option has a long, low maintenance life span

Ease of
Implementation

Extent to which implementation may be hindered by legal, planning, 
policy or logistical considerations

Environment & Social Extent to which the option has negative environmental or social 
impacts during construction and/or operation of the risk treatment 

Adapted from the Tuvalu Outer Island Maritime Infrastructure Project (48484-001)
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https://www.adb.org/sites/default/files/linked-documents/48484-002-sd-01.pdf


Which options would you prioritise and why?
Category Sub-category Options

Human and social 
capital

Capacity building • Flood awareness raising, curriculum refresh 
with hydrological and hydraulic modelling

Practice and behaviour • Maintenance of drainage systems

Institutions and 
governance

Management and planning • Prepare an organisational flood resilience plan

Policy • Avoid development in flood prone areas
• Climate change allowances for infrastructure

Information and 
communication tools 
or technology

Information • Flood susceptibility maps, catalogue of flood 
impacts and flood risk indicators

Warning or observing systems • Flash flood warning system

Infrastructure
“Grey” infrastructure • Flood embankments and bunds

• Retrofit resilience measures

‘‘Green’’ infrastructure • Re-establish and protect green spaces
• Green roofs and permeable car parks

Financing • Insurance, compensation for relocation, 
inventory of damages, review insurance

Technology • Early warning systems, remote sensing water 
depths, water harvesting systems
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Weights are context specific (here Tuvalu)

Criteria Weight (0 to 1)

□ Residual risk/ 
effectiveness 

1

□ Functionality and 
safety

0.8

□ Adaptability 0.8

□ Complementarity 0.4

□ Longevity 0.4

□ Ease of 
implementation

0.4

□ Environmental/ 
social impacts

0.2

Source: ADB (2016)

https://www.adb.org/sites/default/files/linked-documents/48484-002-sd-01.pdf
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Cost-effectiveness analysis

Source: ADB (2016)

https://www.adb.org/sites/default/files/linked-documents/48484-002-sd-01.pdf


Source: Climate ADAPT
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Cautionary remark (NBS)

https://climate-adapt.eea.europa.eu/en/data-and-downloads/?source=%7B%22track_total_hits%22%3Atrue%2C%22query%22%3A%7B%22function_score%22%3A%7B%22query%22%3A%7B%22bool%22%3A%7B%22must%22%3A%7B%22bool%22%3A%7B%22must%22%3A%5B%7B%22term%22%3A%7B%22hasWorkflowState%22%3A%22published%22%7D%7D%2C%7B%22term%22%3A%7B%22language%22%3A%22en%22%7D%7D%5D%7D%7D%2C%22filter%22%3A%7B%22bool%22%3A%7B%22should%22%3A%5B%7B%22term%22%3A%7B%22typeOfData%22%3A%22Adaptation%20options%22%7D%7D%5D%7D%7D%7D%7D%2C%22functions%22%3A%5B%7B%22gauss%22%3A%7B%22issued%22%3A%7B%22scale%22%3A%2214d%22%7D%7D%7D%5D%2C%22score_mode%22%3A%22sum%22%7D%7D%2C%22display_type%22%3A%22list%22%2C%22sort%22%3A%5B%7B%22issued%22%3A%7B%22order%22%3A%22desc%22%7D%7D%5D%2C%22highlight%22%3A%7B%22fields%22%3A%7B%22*%22%3A%7B%7D%7D%7D%7D
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Cornish Seal Sanctuary, Gweek, Cornwall March 2023
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Effect of different types of NFM intervention on flood peak reduction. 
Source: Dadson et al. (2017)

http://rspa.royalsocietypublishing.org/content/473/2199/20160706
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwin2em51_nSAhUG1hQKHceJBNYQjRwIBw&url=http://www.gloucestershirewildlifetrust.co.uk/node/11706&bvm=bv.150729734,d.ZGg&psig=AFQjCNEgJnrX4n0zi5WNnUSnf7v5NB-VDQ&ust=1490807112379261


Pause for reflection
What are the key criteria for evaluating adaptation actions at my HEI?
What adaptation actions could be prioritised at my HEI?
What adaptation actions require a more strategic approach?
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Source: Green, D. 2018. Understanding urban rainfall-runoff responses using physical and numerical modelling approaches. Unpublished PhD Thesis, Loughborough University.

Simulated flood depths in East Park on 28 June 2012.

https://repository.lboro.ac.uk/articles/thesis/Understanding_urban_rainfall-runoff_responses_using_physical_and_numerical_modelling_approaches/9487319


Part II: Monitoring progress (Step 6)
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Source: Sanders (2023)

What does successful adaptation look like?

https://news.berkeley.edu/2023/01/31/with-rapidly-increasing-heat-and-drought-can-plants-adapt/
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Practical challenges in measuring progress:

• Establishing a baseline
• No single metric
• Long-term horizons
• Uncertainty and complexity
• Context specific
• Identifying beneficiaries
• Attributing cause(s) of benefits

Operational challenges:

• Multiple reporting requirements and frameworks
• Financing and sustaining MER (long enough for 

behaviour change)
• Coordinating data collection across agencies
• Accounting for maladaptation

Measuring adaptation benefits is not easy

Published 2013
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Developing and implementing a climate action plan is not a 
‘one-off’ exercise. It requires continuous monitoring, 
evaluation and reporting (MER) of progress and periodic 
updates. MER will allow for actions to be tracked, assessed 
and reported in an organised manner to promote KLCH’s 
accountability in the implementation of its climate actions.
Source: KLCAP2050

Monitoring, evaluation and reporting (MER)
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Prime monitoring indicators (Kuala Lumpa)

• Volume of water retention capacity created 
(m3) (public and private space)

• Area of vegetated green cover created (m2) 
(public and private space)

• Number of Low Impact Development (LID) 
measures installed

• Temperature difference (°C) between LID and 
Non-LID areas

• % of target neighbourhoods committed to 
landscaping

• Temperature difference (°C) between paved 
and de-paved spaces

• Temperature difference (°C) between 
vegetated and non-vegetated areas

• % of population within walking distance of a 
green spaces

Source: KLCAP2050

https://www.dbkl.gov.my/wp-content/uploads/2021/07/C40_KLCAP2050_viewing-only-MR-single_compressed.pdf
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Monitoring as an opportunity to engage

Recording oak leaf budburst (when the scales burst to reveal the colour of the 
new green leaves) as an indicator of climate change. Source: Judith Garforth

https://www.rmets.org/metmatters/wildlife-and-weather-changing-climate


Monitoring as an opportunity to engage (2)
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Landsat 8 estimated land surface temperature (°C) over King Abdulaziz University, 
Jeddah, Saudi Arabia campus during summer. Source: Addas et al. (2020)

https://www.mdpi.com/2073-445X/9/6/191


Pause for reflection
Who is responsible for monitoring, 
evaluation and reporting (MER) 
adaptation benefits at my HEI?
What are the target audiences and 
holders of responsibility for these 
adaptation reports?
What are the most helpful/ impactful 
indicators of adaptation benefits?
Who might be involved in monitoring?
How open/ publicly available should 
adaptation data and indicators be?
What should be the reporting 
frequency for adaptation benefits?
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Source: 
Climate 
Change 
Committee

https://www.theccc.org.uk/publicationtype/0-report/02-progress-reports/


Final remarks
• Frameworks guide the 

RNZ process and help to 
organise climate risk and 
adaptation workflows

• Technical awareness 
could improve ToRs and 
deliverables supplied by 
consultants/ partners

• Sharing insights and 
good practices on RNZ 
benefits the HEI sector 
as a whole – join the 
COP 
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https://www.eauc.org.uk/communities_of_practice1
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Further resources

Source: THE Campus

Source: Resilience Metrics

https://www.timeshighereducation.com/campus/authors/robert-wilby
https://resiliencemetrics.org/quiz
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Next steps?
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