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2 min Climate Change Recap

Excerpt from SYR Figure SPM.4 (a), Global Reasons for Concern (RFC), comparing AR6 (thick 

embers) and AR5 (thin embers) assessments. Risk transitions have generally shifted towards 

lower temperatures with updated scientific understanding.

© IPCC
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2 min Climate Change Recap

• (Until now) climate models have predicted quite well climate 

evolution.

• First climate change effects have arrived.

• Uncertainty: Climate Models show different predictions 

according  to different emission scenarios.

• Climate change has become an important issue for more and 

more people.

• Climate change laws and policies are here, and more are 

expected.

• Climate change effects may vary for different locations
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Climate Change & Water

So, what to do from a Water 

Utility perspective?
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TCFD

The Task Force on Climate-related Financial Disclosures, or TCFD, is a 

global organization formed to develop a set of recommended climate-

related disclosures that companies and financial institutions can use to 

better inform investors, shareholders and the public of their climate-related 
financial risks.
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TCFD
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TCFD

Sanderson, H., Irato, D.M., Cerezo, N.P. et 

al. How do climate risks affect 

corporations and how could they address 

these risks?. SN Appl. Sci. 1, 1720 (2019). 

https://doi.org/10.1007/s42452-019-

1725-4
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TCFD

Sanderson, H., Irato, D.M., Cerezo, N.P. et 

al. How do climate risks affect 

corporations and how could they address 

these risks?. SN Appl. Sci. 1, 1720 (2019). 

https://doi.org/10.1007/s42452-019-

1725-4
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• Physical Risks evaluation

• Time Series Uplifting
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Physical Risks evaluation



www.amphos21.com

Climate Risks
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Physical Risk

Understanding the dynamic nature of risk in climate change assessments—A new starting point for discussion. 

2020. David Viner, Marie Ekstrom, Margot Hulbert, Nicolle K. Warner, Anita Wreford, Zinta Zommers
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Physical Hazard
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Physical Hazard Evaluation

Obtain Climate 

Model Data

RCP & Period 

Hazard evaluation for a Site/RCP/Period
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Climate Models

Model 

Institutions & 

Versions
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Climate Models

IPCC 2022
IPCC AR5 

2014                                

CMIP5 and CMIP6
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Climate Models

Model Data Sources

https://open.canada.c

a/data/en/dataset

https://www.metoffice.gov.uk/re

search/approach/collaboration/u

kcp

Global Data Providers Local Entities

https://climate.copernicus.eu/

https://www.nccs.nasa.gov/services/data

-collections/land-based-products/nex-

gddp-cmip6
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Climate Models

Climate Scenarios

(2.6, 4.5, 6, and 8.5 W/m2, respectively) are possible 
range of radiative forcing values in the year 2100
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Climate Models

Model Output Variables
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Climate Models

González-Aparicio, Iratxe. (2015). Meteorological data for RES-E integration studies

- State of the art reviewtitle. 10.2790/349276. 

Downscaling and Biased Corrected
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Climate Models

Spatial Granularity Time Granularity

From 3hr, 6hr, 12hr, to 

24hr
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Climate Models

https://escenarios.adaptecca.es

Site

Pixel / Site information
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Climate Models

https://escenarios.adaptecca.es

Ensemble & Uncertainty
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Climate Models

https://escenarios.adaptecca.es

2045 centered year 

prediction average period

30 yr Period

Scenario & Period



www.amphos21.com

Climate Models

Weather & Climate

www.pediaa.com
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Physical Hazard Evaluation

Filter/Average 

Site (Area)

Obtain Climate 

Model Data

Evaluate 

Climate Impact 

Driver Variables 

Change

RCP & Period Site

Hazard evaluation for a Site/RCP/Period

CID 

Variables
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Climate Impact Drivers
Hazard category Climate Hazard Climate impact driver

Mean temperature Near surface air temperature

Tropical nights

Summer days

Daily maximum near surface air temperature

Frost days

Ice days

Mean precipitation Annual precipitation

Maximum 1 day precipitation

Maximum 5 day precipitation

Heavy precipitation days

Very heavy precipitation days

Maximum 1 day precipitation

Maximum 5 day precipitation

Heavy precipitation days

Very heavy precipitation days

Aridity index

Consecutive dry days

Consecutive dry days

Number of wet days

Consecutive dry days

Number of wet days

Near surface wind speed

Coastal Coastal flood Relative sea level rise

Cyclone Near surface wind speed

Sand and dust storms Near surface wind speed

Aridity

Wind
H
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Extreme heat

Cold spell and frost

Floods

Landslide

Drought

Wildfire

• Climate Variables that are related to 

hazards

• Some variables correlate better with 

hazards but not always are available
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Climate Impact Drivers

Hazard CID Large decrease Decrease Non-significant Increase Large increase Correlation Weight

Mean temperature Near surface air temperature < -10% -10%<-5% -5%<5% 5%<10% >10% + 100%

Tropical nights < -10% -10%<-5% -5%<5% 5%<10% >10% + 33%

Summer days < -10% -10%<-5% -5%<5% 5%<10% >10% + 33%

Daily maximum near surface air temperature < -10% -10%<-5% -5%<5% 5%<10% >10% + 33%

Frost days < -10% -10%<-5% -5%<5% 5%<10% >10% + 50%

Ice days < -10% -10%<-5% -5%<5% 5%<10% >10% + 50%

Mean precipitation Annual precitpitation < -10% -10%<-5% -5%<5% 5%<10% >10% + 100%

Maximum 1 day precipitation < -10% -10%<-5% -5%<5% 5%<10% >10% + 40%

Maximum 5 day precipitation < -10% -10%<-5% -5%<5% 5%<10% >10% + 40%

Heavy precipitation days < -10% -10%<-5% -5%<5% 5%<10% >10% + 10%

Very heavy precipitation days < -10% -10%<-5% -5%<5% 5%<10% >10% + 10%

Maximum 1 day precipitation < -10% -10%<-5% -5%<5% 5%<10% >10% + 40%

Maximum 5 day precipitation < -10% -10%<-5% -5%<5% 5%<10% >10% + 40%

Heavy precipitation days < -10% -10%<-5% -5%<5% 5%<10% >10% + 10%

Very heavy precipitation days < -10% -10%<-5% -5%<5% 5%<10% >10% + 10%

Aridity index < -10% -10%<-5% -5%<5% 5%<10% >10% + 50%

Consecutive dry days < -10% -10%<-5% -5%<5% 5%<10% >10% + 50%

Consecutive dry days < -10% -10%<-5% -5%<5% 5%<10% >10% + 50%

Number of wet days < -10% -10%<-5% -5%<5% 5%<10% >10% - 50%

Consecutive dry days < -10% -10%<-5% -5%<5% 5%<10% >10% + 33%

Number of wet days < -10% -10%<-5% -5%<5% 5%<10% >10% - 33%

Near surface wind speed < -10% -10%<-5% -5%<5% 5%<10% >10% + 33%

Coastal flood Relative sea level rise < -0.5 -0.5<0.1 -0.1<0.1 0.1<0.5 >0.5 + 100%

Wind-related Near surface wind speed < -10% -10%<-5% -5%<5% 5%<10% >10% + 100%

CID score value -2 -1 0 1 2

Wildfire

Extreme heat

Cold spell and frost

Floods

Landslide

Aridity

Drought
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Physical Hazard Evaluation

Filter/Average 

Site (Area)

Obtain Climate 

Model Data

Evaluate 

Climate Impact 

Driver Variables 

Change

RCP & Period 

Evaluate Hazard 

Change

CID 

Variables

Site

CID 

Variables 

Changes

Hazard evaluation for a Site/RCP/Period
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Physical Hazard Evaluation

Hazard Scoring
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Physical Hazard Evaluation

Target Business 

Sites / Facilities

Target 

Climate 

Scenarios

Target Period

Complete Business Hazard Assessment
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Physical Hazard Report Example

https://climatechangeimpact.amphos21.com/

Annual days with minimum temperature exceeding 

20 ºC
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Time Series Uplifting
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Climate Data for Simulation Models

Perturbating  5 min local series data 

to fit to projected precipitation 

patterns.
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Climate Change Data for Simulation Models

Perturbating  5 min local series data to fit to 

projected precipitation patterns.



www.amphos21.com

Climate Change for Simulation Models

Using Climate Precipitation Time Series as input 

for Hydro(geo)logical studies
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RSK are currently working with Irish Water to deliver a physical climate 

change risk and resilience assessment of their most critical sites and 

networks across the country. As a key utility owner and operator, there 

are a number of major risks relating to both chronic and acute changes 

in the Earth’s climate. The purpose of this project is to understand those 

risks under various scenarios including a reasonable worst-case scenario 

(SSP5-8.5) and a medium- (2040-2059) and long-term time horizon 

(2080-2099) so that appropriate adaptation options and pathways can 

be developed and fed into the Irish Water investment planning process.

The project has four core stages. These are: 

1. Climate Data Aggregation and Reporting (incl. site visits) 

2. Climate Statistics – modelling timeseries data at local level

3. Climate Risk and Resilience Assessment – an initial screening 

exercise (using World Bank Data) to identify 50 priority sites, 

followed by a detailed risk and resilience assessment at a local 

level.

4. Identify, assess and prioritise site specific and organisation 

(including customers/community) adaptation options.

Stakeholder engagement is a key driver to the success of this project. 

This includes both internal (e.g., asset planning and operations) and 

external (e.g., Met Eirean, University of Maynooth) stakeholders which 

have, and will continue to be, engaged with to ensure all risks and 

opportunities are aligned with site needs and organisation and national 

strategic direction. The project is due for completion at the end of 2023.

Irish Water

National level climate and risk and vulnerability assessment 
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Thanks!


