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HYPOTHETICAL EXERCISE

Airburst & Blast Damage Risk Study
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PAIR Blast Damage Model

PAIR evaluates blast damage using simulation-enhanced Height-of-Burst (HOB) maps
with effective airburst altitudes from entry modeling
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« Depends on asteroid properties,
entry trajectory, and breakup
modeling parameters
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PAIR Simulation-Enhanced HOB Maps
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PAIR Optimal Height of Burst (HOB) by Energy
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Total Severity-Scaled Damage
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Scaled Damage Area (1000 km2)

Total effective damage
area from all blast levels,
scaled by relative severity

* 10% 1 psi (serious) area
* 30% 2 psi (severe) area
* 60% 4 psi (critical) area

* 100% 10 psi (unsurvivable)
area

As = 0-1(A1psi) + 0-3(A2psi)
+0.6(Aspsi) + 1(A1opsi)
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PDC25 Epoch 1 Asteroid Size & Entry Ranges

HYPOTHETICAL EXERCISE

Early JWST data constrained asteroid size & type, but there is still a large range of possible
impact energies and long uncertain impact corridor with full range of entry angles

Asteroid Energy Ranges
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HYPOTHETICAL EXERCISE
Airburst & Total Blast Damage Trends
among PDC25 Cases
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Airburst & Total Blast Damage Trends
for Steep Entry (Cape Town)
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A|rburst & Total Blast Damage Trends
for Steep Entry (Cape Town)
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A|rburst & Total Blast Damage Trends
for Steep Entry (Cape Town)
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A|rburst & Total Blast Damage Trends
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for Steep Entry (Cape Town)
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Airburst & Total Blast Damage Trends
for Moderate Entry (Athens)
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Airburst & Total Blast Damage Trends
for Shallow Entry (St. Petersburg)
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Sensitivity to Entry & Airburst Modeling

Airburst altitude sensitivity means uncertain asteroid properties and breakup modeling
parameters can notably influence damage trends for specific cases
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Summary

- Blast damage estimates for the initial PDC25 scenario are sensitive to airburst altitude and
HOB modeling factors

«JWST constraints mean airburst variations are not swamped by greater asteroid size uncertainties
- Airburst altitude ranges span optimal (worst-damage) HOBs for the potential asteroid energies

- Entry angles along the corridor shift which sizes burst above, below, or near their optimal HOBS,
affecting which sizes give the largest damage

- Blast modeling implications and future work

- HOB models are better suited to evaluating potential damage ranges spanning airburst
uncertainties than modeling specific damage cases

* Point-source HOB approximations don’t fully capture effects of high-energy entry columns and
large ground-impacting cases

- High-fidelity CFD simulations are being used to develop improved blast models that will better
capture these effects (see talks by M. Aftosmis, W. Spurlock, D. Robertson)
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