Echoes of the Past

High-Resolution Modeling of Historic Severe Storm Outbreaks to Project Future Extremes
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The Problem
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Need and Relevance

retreat?

AUsing the past to anticipate the future permits industry to: Claims

management Balance risk
& ops vs. profit

% Inform catastrophe risk profile readiness
¥ Validate and improve simulations that underpin assessments

¥ Understand climate-driven changes in storm behavior and
outbreak potential
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Project Vision

PGW =0Observed +k

Represent observed SCS events in a convectien
permitting regionalensemble

Validate againstobs and capture future potentiality

Use pseudaoglobal Warmln(f:lh W) approach to
assess changes to events through time

V early industrial periodd dw 3 filiure climate/society
pathways

Novel data, techniques, and workflow to advance
understandmgf of rlsk varjability and Chan e, and . . .
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1. Catalog of historical events for past, present, and future orojections
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2. Deploy workflow inrapid -attribution framework to assess "
how a recent event would unfold in the past and future
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Why?

¥ SCS losses are spatiotemporally clustered in high
0d¢cNURqeal IIHMI20IFUIqld cltst Lis

$ Must understand historical context and peril footprints to
accurately project future

% High-res PGW modeling permits novel attribution research

A Disaster constituents can be controlledT experimental framework
A Change dials on risk and exposure to quantifyhat ifs ?

A Assess event significance Risk Controls
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A Future scenarios

A Potentialities? Most likely? Worst case? Frequency Magnitude
Exposu re Controls

A Tailored/scalable to IAB needs
A Any SCS event and epoch selection | R e
A Customized output and products Growan b, =0~ Washington, IL
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TORNADO OUTBREAK OF MARCH 18, 1925 Prototype
20CRv3 memO076
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Present
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Prototype
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Simulatea
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Approach

Historical Ensemble |———> PGW" | |———> Explicit PGW Ensemble

20CRv3 or ERAS Community Earth System Model 2 WRF 4.5.1
Compare variables (e.g., Z, UH, proxies) tabs from CMIP6 provides PGW deltas
CThMCl!\aEearch Programme’s V
Coupled Model Intercompartaon Project CONUS, 2km grid spacing, 64 levels w/ 15 min output
Epochs: WRF output + AFWA diagnostics (Z, UVV, Tor, Hail, Wind)
ECMWF Rea na |yS|S V5 (E RAS) Early-industrial (1910-1939) 30 sims for each epoch
Presentday (19852014)

Future (any 30yr period & pathway)

A Novel method

A PGW
A Ensemble" illustrate potential; measure uncertainty Ay
A Can be verified wiobs (implicit or explicit variables) [$2 9, A ;
A Case-specific (tornado outbreak, hail outbreak, derecho, null event) V%RF ense @'e membéy = ~7k corbl,
as orical + 30 @iresent + 30 future sim
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A Continue testing and tune for efficiency Dat andbosse

A Request additional Derecho core hours ES N
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A Design and generate products that distill takehomes



3-4 April 1974 Super Outbreak...What If?

V Data and product generation -
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Footprint of 1974 Super Outbreak?

How has event risk changed in 50 years?
Event risk underfuture pathways?
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$ How do cumulative tornado footprints from the
1—1925 tri-state tornado outbreak change

across the past, present, andfuture?

Cumulative Grid Point Exceedance Values: AFWA_TORNADO
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Neighborhood robability (r = 40 km) Changes: AFWA_TORNADO
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TORNADO OUTBREAK OF MARCH 18, 1925
ALL SELECTED 20CRv3 ENSEMBLE MEMBERS (Historical)
50 dBZ+ Lowest Model Level Reflectivit
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