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ABSTRACT

  Considerable effort has been made to quantify effects of an asteroid impact on Earth, including an air blast with shocks, thermal radiation, crater formation, ejecta deposition, seismic shaking, and tsunamis. These first-order effects are typically localized in time and diminish with distance from the impact (or air burst) location. 

However, delayed downstream and downwind effects will disturb areas that are not affected by the initial impact. Downstream effects could occur months later as sediment and debris are washed into reservoirs, changing water quality for populations not immediately affected by the impact. These effects may resemble those following a major wildfire. Downwind effects could deposit debris hundreds or thousands of kilometers downwind, settling over large areas which could include cropland. These effects could resemble those following a pyroclastic volcanic eruption. 

  For small asteroid impacts, these delayed effects are expected to be negligible. However, there is likely a class of impacts where failure to consider these effects could complicate post-impact relief and recovery efforts. For example, a mid-size impact in western Nebraska might have minimal civil defense requirements for evacuation (due to the low population density), but downwind effects could disrupt agriculture and the economic health of the American Midwest, threatening global food security. Downstream effects could be carried through multiple rivers, affecting water quality in multiple cities. Understanding the relevance and associated costs of these time-delayed and geographically displaced effects is important to ensure successful mitigation response. 

  To better understand possible long-term effects, the following would be beneficial: (1) identify models for downstream and downwind events; (2) determine how to output the results from impact and air-burst models as input parameters into these models; and (3) use more frequently occurring natural disasters to validate the models.


  To facilitate decisions on whether to mitigate an impactor in space or to evacuate the impact zone, it is important to consider the costs of both. The cost to launch a mission to intercept an asteroid is well known, but the total cost of an impact may be seriously underestimated if longer term effects are not considered.
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Comments:

Willing to do either an oral presentation or a poster. This abstract is also related to disaster response as the downwind and downstream effects would need to be part of any FEMA response.
