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EPRI Climate Resilience
and Adaptation Initiative (READI)

= COMPREHENSIVE: Develop a Common Framework addressingthe
entirety of the power system, planningthrough operations

CONSISTENT: Provide an informed approach to climate risk
assessment and strategicresilience planningthat can be replicated

COLLABORATIVE: Drive stakeholderalignmenton adaptation
strategies for efficient and effective investment

S T 57

POWER SYSTEM SYSTEM MODELING
PHYSICAL CLIMATE ASSET AND
DATA & GUIDANCE VULNERABILITY INVESTMENT
ASSESSMENT PRIORITIZATION

[® Final Product: A Common Framework

* Climate data assessmentand * Hardening technologies
application guidance * Adaptation strategies

* Vulnerability assessment * Research priorities

* Risk mitigation investment




The Goals of Climate READI

Create Provide
Establish a Consistent Foundation for

Network Assessment Continued
Approach Development
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The GOGIS Of Climqi'e READi /9AccessCompasshere!

Create
Consistent

Assessment
Approach

Establish a
Network

Climate READi Compass:
Navigating Physical Climate Risk
Assessments for the Power System

42 Member Companies and
100+ CRAG Participants T H E
Bridging the gap between the

scientific community and

Climate READi Compass

Navigating Physical Climate Risk Assessments for the Power System

power system practitioners F ra m ewo r k

Collaborators ALREADY
advancing efforts in alignment
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The Goals of Climate READiI

Create Provide
Establish a Consistent Foundation for

Network Assessment Continved
Approach Development

2 bR mleier (CophRIES e READi Continuing Research

100+ CRAG Participants .-
¥ T H E Opportunities
Bridging the gap between the

scientific community and

power system practitioners F k Establishment of long-term

ra I I eWO r research program at EPRI
Collaborators ALREADY

advancing efforts in alignment

:
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Climate READI has supported multiple collaborations with
universities and other research organizations.

CLIMATE

READI

Kent State University

Leveraging Machine Learning to Project
Future Tornado Activity in the United States
READi Insights

February 2025

INTRODUCTION

More than half of the power cutages across the United States (U.5.) are estimat- ° ° °
ed to have occurred from severe storms [1]. In fact, the United States records U n Ive rs It of Req d I n

the highest number of annual tornado-related fatalities and property damage of y g
any country in the world. Understanding current and future trends in tornado

frequency, intensity, snd geographic distribution is essential for quantifying risk Assessment of climate model-derived energy

and improving preparedness.

While the impact of climate change on temperature and precipitation are reason- d ata sets d u ri ng d u n ke | fI a ute events

ably well understood, it's more difficult to project the effect of climate change on
tornadoes. Ternadoes are far too small to be simulated directly by global climate

KEY TAKEAWAYS

models, and even the storms that produce them are not well-resolved by those

«  Machine learning can ef- models. But given their impact on power systems, it's worth exploring alternative

fectively reproduce histor- methods that can be used to estimate potential changes to tornado patterns in
. . a warmer world. One such approach is to leverage what climate models do well
ical tornado patterns with

o — simulate large scale circulation patterns — and link these patterns to small-
limited inputs.

scale phenomena, like tornadoes. This type of approach provides insight into the . .
. The capabiey ofmachne B B Evaluate requirements for HV T&D equipment
learning to project future
Climate READi's Climate Data Gap A 3002030951) identified forward-
conditions is generzlly lim-

S looking information on tornadoss and other severs weather phenomens 25 a key operating under abnormal weather conditions

climate data gap for the electric power sector. Through this research, EPRI and

representation of large-
= B Kent State University collaborated to deploy a novel machine learning approach,
Tl e e synoptic typing, to understand how the large-scale atmospheric circulation

+  Projections using machine patterns conducive for tornadoes may change in a
learning suggest an in- warmer climate. Specifically, this approach clas- Synoptic typically rafers to (] ° oge
crease in tornado activity in sifies tornadic circulation patterns in the U5, and large-scale weather patterns vq n ‘ I n g ‘ I m a e res I Ie n ‘ e
the Midwest and a shift in predicts how the frequency of these patierns may at a snapshat in time
tormado timing toward early change over time and across different regions.

spring and winter.

through research and indusiry

Since 1350, observational records show an increase in tornado frequency in °
the United States. But this increase is likely due to improved remote sensing q rin ers h I S
technologies and the increase in infrastructure in previcusly remote places

[Figure 1) [2]. In other words, tornade tracking has improved. Compared to weak

Download here >>
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Climate READI has supported multiple collaborations with
universities and other research organizations.

‘I Kent State University

University of Reading ClimateREADI project B8 Reading

Wind speed 100m Insolation
euig = —=

Approximately 2y project (July23-, PDRA Dr. Salim Poovadiyil) i
Take on role of “user” of energy-climate data: : 7 NN U o '1, f R d °

1. Identification of data sources for Europe p A ey /6, o n Ivers' y o eq In g

4 ’ e e v~ W 2
2. Use of leading datasets for energy-risk assessment % o ol O NN 3 3
. : M Assessment of climate model-derived energy
3. Future climate storylines AU R f s N e
Mockert et al, 2023 (a typical weather pattern often d ata Sets d uri ng d un kelﬂ a ute events

Specific focus on Dunkelflaute associated with dunkelflaute in Germany)

« Multi-day still/cloudy events (supply stress) N Great BtiTelsetiaty X, Des 202

« Low renewable resources and, often, cold temperatures

] 3 Evaluate requirements for HV T&D equipment
operating under abnormal weather conditions

Questions:

* To what extent can Dunkelflaute be reliably
characterized using available energy-climate datasets?

* How might Dunkelflaute change in future?

Figur‘e‘:DrIainS't;‘fellcommer;;;'lgonI1&;;://Wmv.drailom/uk/opinion/wind- , Advq nCing Climaie reSiIience
through research and indusiry
partnerships

droughts-show-the-need-for-low-carbon-flexi ble-generation/
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Climate READi has supported multiple collaborations with
universities and other research organizations.

Kent State University
Leveraging machine learning to project

Climate-Related Vulnerabilities and Adaptations future tornado activity in the United States
for Electric Power System Assets

- = & = . University of Reading

Vulnerabilities & Fragility Curves Standards Asset Risk Template Assessment Guidance
Adaptations tified relationships betweai ; dsheets f .
ble database that

CIGRE

Evaluate requirements for HV T&D equipment
operating under abnormal weather conditions

Access the Asset Climate Advancing climate resilience

Vulnerability and Adaptation through research and industry
Database partnerships
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PANEL DISCUSSION

_Andrea Staid, PhD Cameron Lee, PhD Aviad Navon, PhD
Principal Technical Leader Associate Professor Postdoctoral Scholar
EPRI Kent State University University of Michigan
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TOGETHER...SHAPING THE FUTURE OF ENERGY®
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