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Apophis:  Risk Forecast and Communication Issues


about a Possible Asteroid Strike in 2036
The near-Earth asteroid 99942 Apophis (once known as 2004 MN4) is between 300 and 400 meters in diameter and has a very small probability of striking the Earth early on April 13, 2036.  If it does strike the Earth, it will hit somewhere along a line ("path of risk") stretching from Siberia, to the Kamchatka Peninsula, across the eastern Pacific, to Costa Rica, along the northern coast of Venezuela, and across the Atlantic to the Cape Verde islands.  The impact would have an energy equivalent to about 1,000 megatons of TNT.  An ocean strike could cause a tsunami comparable to the Indian Ocean tsunami of December 2004.  There are technological capabilities (of relatively modest scale, but requiring further development) that could be deployed in the 2020's, which would be capable of diverting Apophis from a 2036 impact if further observations about 7 and 14 years from now show that the probability of impact is increasing.

Currently, the impact probability is rated as about 1-in-25,000, based on radar echoes obtained from the world's largest radar (Arecibo, Puerto Rico) on 6 May 2006.  Until these new data were obtained, the probability was estimated at about 1-in-6000.  However, the history of astronomical determination of the orbit and impact probabilities for Apophis, since its original discovery in June 2004, has been fraught with difficulties.  At one point, the estimated chances of an impact in 2029 were as high as 1-in-20, an extraordinarily high chance for an asteroid impact.  Further observations reduced the uncertainty in its orbit and appeared to show that it would certainly miss the Earth by 5 Earth diameters.  Then radar echoes were obtained in early 2005 that showed Apophis coming twice as close to Earth (5 Earth radii, below the level of telecommunications satellites), far outside the supposed error bars of the 5-Earth-diameter miss distance.  Why are astronomers mis-estimating their error bars so badly?

It was soon realized that there was a significant possibility of Apophis passing through a "keyhole" during its 2029 near-miss that would bring it back to a 2036 impact.  How reliable is the new estimate of 1-in-2500 chance?  Apophis probably won't be seen again until about 2012, at least not well.  By 2013 we should have a much better fix on it.  Should the impact probability go up, rather than vanish, it is possible that mitigation efforts would need to be mounted during Apophis' next 6-year period of invisibility, and certainly by the early 2020's.  The way to avert the 2036 impact scenario is to pull on it (e.g. with the so-called "gravity tractor") before it reaches the keyhole in 2029.

Major issues of risk communication, not usually the purview of astronomers, have been debated in the case of Apophis.  For example, many astronomers were inclined to keep secret their calculations of the "path of risk" for fear of alarming the citizenry, in the expectation that the probability of impact would go to zero in the near future.  This attitude is contrary to the usual recommendations about open risk communications.  But is this impact hazard so different in character from other natural hazards that different rules should apply?  In general, risk management agencies have given little or no thought to the impact hazard.  Should they?





