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With the right investments, 
we can build a more resilient grid



(1) Which extreme weather events have been most consequential for 
power outages over the last decade?

(2) What can we learn about the patterns of impacts from the worst of 
these outage events?

(3) How are the extreme weather events most consequential for power 
outages in this region expected to change because of climate change?

Power After the Storm explores 3 Qs:



Power After the Storm Analysis 



Key Finding: Last Decade 

Source: NWS

“The ten worst outage events in the 

region have all occurred since 2020.”

“Each of the top 100 worst days was associated 

with a large-scale extreme weather event.”

https://www.weather.gov/


Key Finding: Top 10 events 2014-2024
Top 10 MISO+ Events Peak Daily 

Total 
Customers Out

August 11, 2020 – Derecho 1,642,616

August 30, 2021 – Hurricane Ida 1,351,381

August 11, 2021 – Severe Thunderstorm 1,306,710

February 23, 2023 – Severe Winter Storm 1,174,566

August 27, 2020 – Hurricane Laura 1,004,355

December 16, 2021 – Severe Thunderstorm 963,218

October 10, 2020 – Hurricane Delta 961,100

October 29, 2020 – Hurricane Zeta 841,296

August 30, 2022 – Severe Thunderstorm 840,130

June 10, 2020 – High Winds Event 798,028
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August 2020 Derecho



2020 Hurricane Season: Repeated Impacts 



Key Findings: Cross-Cutting Observations
● The most damaging events are nearly always caused by compounding 

disasters

● Mortality from these extreme events is often much higher than reported 
by official sources.

● Disasters worsen social inequities in multiple, compounding ways.

● The climate change drivers underlying these extreme events and resulting 
in costly outages are rarely discussed in news reports.

● As grid-damaging storms occur more frequently, areas that have 
experienced damages have little time to rebuild before the next extreme 
event and therefore are more vulnerable to deeper losses.



O-4 Hours

- Loss of light 
- Loss of cooling 

or heating
- Medical 

machines shut 
down

Outages Over Time & 
Why Duration Matters

12-24 Hours

- Spoiled food 
- Missed work
- Missed school

2-3 Days

- Indoor temps 
rise or fall to 
unhealthy 
levels

- Medication 
spoilage

- Communication 
failures 

1 Week+

- Housing 
displacement 

- Financial 
instability 

- Trauma

Sources: 
Casey et al. 2023; 

Andresen et al. 2023; 
Do et al. 2023; 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7749027/
https://iopscience.iop.org/article/10.1088/1748-9326/acc7b9
https://www.nature.com/articles/s41467-023-38084-6


Key Findings: Outage burden increases with social 
vulnerability



Moving forward:  Climate change is expected to 
worsen the extreme weather events most 

consequential for power outages



What’s changing:
East of Mississippi + Arkansas southward: increases in many storm types
Northern Great Plains: stronger evidence of increased hailstorms
Season shifts: more storms in spring, fall, and winter

Why it matters:
Thunderstorms are historically a major driver of outages
Changing seasonality expands the months of outage risk

Requires deeper coordination between power system planners + climate scientists

How do we expect climate change to influence 
future of  ⛈ Severe Thunderstorms*

*Severe Thunderstorms: Derechos, High Winds, Hail, and Tornadoes 



What’s changing:
Shorter cold + snow season
Snow boundary shifting northward
Some places see less snow; others may face more intense events
Arctic warming can trigger Uri-like extremes in areas unaccustomed to them

Why it matters:
Some regions must prepare for rare but severe cold

Joint climate and grid research needed to anticipate impacts

How do we expect climate change to influence 
future of ❄ Winter Storms



What’s changing:
Unclear whether frequency will rise
But storms are intensifying faster
And carrying more extreme rainfall

Why it matters:
Impacts can reach far inland, not just the coast

Requires ongoing collaboration between utilities, MISO, commissions, and 
climate scientists

Planning assumptions must reflect future intensity, not past averages

How do we expect climate change to 
influence future of 🌀Hurricanes





🌩 Understand changing extreme weather + climate risks

⚡ Accelerate the clean energy transition

🤝 Engage with communities

6 Key Recommendations

🛠 Be proactive, not reactive

🔬 Defend the science

📢 Hold utilities and MISO accountable



Download the report and access blogs: 
http://www.ucs.org/resources/power-after-storm{ {

Thank You!


