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CLIMATE DATA
MAKING EXTREME HEAT WEATHER DATA AVAILABLE



Climate data – key facts
A first estimation of how likely it is that different regions in England and Wales will 

experience potentially threatening heat events.

What is a heat event?

Defined as consecutive days where the 

maximum temperature exceeds a defined 

threshold (i.e. 30-35, 35-40 or 40-45°C) with 

durations of 1, 3, 7, or 14 days.

Three scenarios of +1.5°C, +2°C, and+ 3°C of 

global warming were considered for each 

combination of temperature and duration.

This means there is information available for 12 

x 3 heat events. 

Using the most recent iteration of 

the UK Climate Projections data 

(UKCP18)

 A well-known, reliable dataset 

that provides an understanding of 

how UK climate may change in 

the future.

Using UKCP18 data



Climate data – key facts

Bias corrected

Climate models may not precisely replicate historical periods. 

Bias, refers to differences between historical predictions and observations. 

Bias correction methods are commonly employed to mitigate uncertainties in the data, 

aiming to bring historical and future climate projections closer. The project used bias 

corrected data generated by Bristol University.

Bias corrected results provide a better representation of heat extremes.

A first estimation of how likely it is that different regions in England and Wales will 

experience potentially threatening heat events.



Climate data – what does it look like?

1 day

30-35°C

35-40°C

40-45°C

3 days

7 days

14 days

Heat events - 12 combinations of temperature and duration for 

each warming scenario (+1.5°C, +2°C, and+ 3°C)

1 day30-35°C

3 days

7 days

35-40°C

40-45°C

…
1 day30-35°C 47.2%

Each combination 

has a likelihood 

attached to it. Screenshot of weather data as shown in the CReDo Asset Risk Tool

Each cell on the map has a probability value for 

30-35 °C 1 day duration (+1.5°C warming)

Heat events

Example heat event for a +1.5°C warming scenario



ASSET MODELLING
BUILDING AND USING MODELS TO ASSESS RISKS 



Expert elicitation – stage 1

Structural elicitation 

sessions
Model structures

Captures key variables 

describing the behaviour of 

vulnerable assets and the chain 

of events leading to impacts, 

such as supply interruptions.

Extreme hot 

weather

(temperature and 

length of 

heatwave)

Motor high 

temperature 

safety limit

Inverter trip

Process control 

electronics 

overheat

Supply 

interruption

Pump motor 

operation 

fault

Pump 

electronics 

fault

A method to consolidate tacit knowledge from expert staff into readily usable mathematical models.



Structural elicitation 

sessions
Model structures

Probability 

elicitation sessions
Probability data

Mathematical model

A questionnaire to support experts 

in inferring what is the likelihood 

of the events in the chain.

Expert elicitation – stage 2

Captures key variables describing 

the behaviour of vulnerable 

assets and the chain of events 

leading to impacts, such as 

supply interruptions.

A method to consolidate tacit knowledge from expert staff into readily usable mathematical models.



Asset modelling – building blocks (motor) 
Understanding granular behaviour of the main types of vulnerable equipment.

Extreme heat 

event 

(temperature 

& length)

Model inputs 

Probabilistically resolved node

Internal site output state

Outdoor, stainless-

steel container, GRP 

kiosk or brick/concrete 

building.

Intermittent, 

constant or 

top of 

capacity.

Temperatures: 

30-35,  35-40 and 

40-45 deg. C

Event duration: 

1, 3, 7 and 14 days

Inverter/starter trip

Motor failure

Gearbox oil 

thinning

Motor high 

temperature limit

Motor 

environment

Demand

Control 

electronics 

environment

Stainless-steel 

container, GRP kiosk 

or brick/concrete 

building.



Asset modelling – building blocks
We have equivalent diagrams (model structures) for other key equipment.

Extreme heat 

event 
(temperature 

& length)

Model inputs 

Probabilistically resolved node

Internal site output state

Outdoor, stainless-
steel container, GRP 

kiosk or brick/concrete 
building.

Intermittent, 
constant or 

top of 
capacity.

Temperatures: 
30-35,  35-40 and 

40-45 deg. C

Event duration: 
1, 3, 7 and 14 days

Inverter/starter trip

Motor failure

Gearbox oil 

thinning

Motor high 

temperature limit

4

5

6

1

2

3

Motor 

environment

Demand

Control 
electronics 

environment

Stainless-steel 
container, GRP kiosk 

or brick/concrete 
building.

Extreme weather
Extreme event 

temperature/length

Electrical unit heat 

induced fault

Environment (inc. 

ventilation)

Electronics operation 

failure
2

Temperatures: 30-35,  35-40 and 
40-45 deg. C

Event duration: 1, 3, 7 and 14 days

Stainless-steel container, GRP kiosk, 
brick/concrete building.

1

Model inputs 

Probabilistically resolved node

Internal site output state
Extreme weather

Extreme event 

temperature/length

High temperature 

limit fault

Environment (inc. 

ventilation)

Generator 

operation failure

Cooling water 

pump motor failure

Starter trip

Load

4

5

6

Temperatures: 30-35,  35-40 and 
40-45 deg. C

Event duration: 1, 3, 7 and 14 days

Running intermittently, running 
constantly and running hard 

constantly. 

Stainless-steel container, GRP kiosk, 
brick/concrete building.

1

2

3

Model inputs 

Probabilistically resolved node

Internal site output state

Extreme weather
Extreme event 

temperature/length

Lifting of blankets 

due to biological 

nitrogen bubbling

Treatment 

efficiency failure

Temperatures: 30-35,  35-40 and 
40-45 deg. C

Event duration: 1, 3, 7 and 14 days

1 2

Extreme weather
Extreme event 

temperature/length

Microbial population 

reduced efficiency 

Treatment 

efficiency failure

Temperatures: 30-35,  35-40 and 
40-45 deg. C

Event duration: 1, 3, 7 and 14 days

1 2

Extreme weather
Extreme event 

temperature/length

Temperatures: 30-35,  35-40 and 
40-45 deg. C

Event duration: 1, 3, 7 and 14 days

Power supply

Transformer 
head induced trip 

out

Fuel storage pump motor 
heat induced failure 

(MOTORS model, no 
gearbox)

Stand-by generation heat 
induced failure 

(GENERATORS model)

Switchgear inbox 
heat degradation 

fault

Fuel storage 
pump area 

environment

Stand-by 
generation 

environment

Main supply 
environment

Power failure 
upstream cascade

Ventilation  
capacity failure

Ventilation motor heat 
induced failure 

(MOTORS model, no 
gearbox)

Ventilation  
capacity failure

Ventilation motor heat 
induced failure 

(MOTORS model, no 
gearbox)

Fuel storage 
pump motor fault

Generator fault

Switchgear fault

Transformer fault

Model inputs

Asset probabilistic model

Internal site model output

Site output state

Y

N Model inputs

Probabilistically resolved node

1

2

3

8

7

Number of main 
supply lines

6

5

4

Y

N

Process 

control 

electronics

Stand-by 

generators

Aeration / 

final 

settlement 

microbial 

populations

Power supply 

infrastructure 
Motors

These models and their underlying information are reused to represent the 

behaviour of a wide variety of equipment operating on sites.



Supply 

interruption

Power 

supply

Site electrical 

supply 

Control 

electronics 

environment

Control electronics 

heat derived failure

Ventilation  

capacity 

failure 

Ventilation motor 

heat induced failure

Main pump 

electronics 

fault 

Extreme 

temperature 

event

Pump 

operation 

fault

Pump motor 

environment

Pump 

redundancy

Ventilation  

capacity 

failure

Ventilation motor 

heat induced failure

Main pump motor 

heat induced failure

Main pump 

motor fault 

Control 

electronics 

environmentProcess control 

electronics

Stand-by 

generators

Power supply 

infrastructure 

Motors

Asset modelling – Water pumping site behaviour

MotorsMotors

Reusing the building 

blocks provides an efficient 

solution to describing the 

behaviour of sites.

Process control 

electronics

Stand-by 

generators

Power supply 

infrastructure 

Motors



USING MODELS TO UNDERSTAND RISKS

35 - 40 °C for 3 days 

What is the chance the pump 

motor fails?

What is the probability of losing  

power supply?

Supply 

interruption

Extreme 

temperature 

event

Pump 

operation 

fault

Main pump motor 

heat induced 

failure

Power 

supply

Site electrical 

supply 

Control 

electronics heat 

derived failure

Main pump 

motor fault 

Main pump 

electronics 

fault 

What is the likelihood of a fault 

in the control electronics?

What is the likelihood of a 

water supply interruption?

Using these types of models, it is possible obtain a granular understanding of what could happen.

What is the combined 

probability of a pump fault?



ASSET RISK TOOL



CREDO ASSET RISK TOOL: 
WHAT DOES IT DO?
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CREDO ASSET RISK TOOL DEMO
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CREDO ASSET RISK TOOL: 
TODAY'S DEMO
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LINK TO DEMO



DIGITAL TWINNING



Infrastructure interdependencies



Data sharing in CReDo



CReDo 
ontologies



CReDo 
ontologies







VISION



CREDO LARGER VISION

• •

•

•

CReDo 

Asset Risk Tool

•



CReDo VISION

CReDo 

Asset Risk Tool



CReDo MISSION, USP & OBJECTIVES
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CReDo’s USERS AND USE CASES



EXPANSIONS TO CReDo



FACILITATED Q&A



FINAL THOUGHTS



THANK YOU FOR JOINING US

•
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