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Initial effects of asteroid impact and airbursts include thermal radiation and overpressure blast waves [1-4]. If sufficiently large asteroid fragments reach the surface, seismic activity or tsunamis may occur if over land or sea, respectively. However, other effects that could extend the geographic areas affected and/or result in long-term physical hazards are less characterized [5]. We categorize these as either downwind or downstream effects.

[bookmark: _Hlk182576955]Downwind effects are a result of an ejecta plume caused by either an airburst of an  asteroid or  and an asteroid impact into land. The lofted material can be blown downwind, much like what happens with volcanic plumes.  These initial effects can occur within minutes to hours, due to suspended particles disrupting both air and ground transportation, and possibly causing respiratory health risks to people and animals. The deposit of dust fallout can result in additional hazards that could last for several days, depending on final accumulation. 

Downstream effects are a result of soil damage and debris accumulation from thermal radiation and blast wave damage. Because downstream effects are triggered by precipitation events, the hazard is delayed, likely episodic, and can occur over a period of months to years. 

The question concerning downwind and downstream cascading hazards is when do these effects begin to cause non-negligible loss of life, ecological damage, and disruption of economic activity? To explore this question, we use simplified models and resources developed for more common hazards, such as volcanic eruptions, wildfires, and hydrological basin databases. We will use the PDC 25 Epoch 1 risk corridor to evaluate possible effects.
For downwind effects, we use thousands of model runs of Ash3D [6] over a range of lofted masses, locations along the risk corridor, and multiple years, but the same date and time as the hypothetical impact event, to identify areas mostly likely to be affected by suspended and deposited dust. We overlay downwind deposition over population and economic activity maps to estimate social consequences.

For downstream effects, we use the intersection of the risk corridor with hydrological basins, to determine areas and populations most likely to be affected. A range of impact event sizes will be used to identify the potential areal extent of damage to catchment areas. This initial assessment can be used for selected areas where more detailed case studies should be conducted using flood models, such as GeoClaw [7]. An example of a GeoClaw case study can be found in Morton et al., 2024.
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Comments:

Oral (in-person) or will accept poster too.
This presentation could also be classified under “Hypothetical Asteroid Threat Exercise” as it looks at possible consequences for the exercise epoch 1.
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