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ABSTRACT
Asteroid impacts on Earth result in extreme atmospheric perturbations, ranging from short-term intense radiative heating by the ejecta plume to the long-term impact winter conditions, leading to emerge significant consequences on the Earth’s fauna and flora (Toon et al., 1997, Schulte et al., 2010, Robertson et al., 2013). In the present study, we focus on the long-term potential effects of various impactors with different sizes, by taking the impact-induced aerosols, e.g. dust, sulfur and soot, into account in a Global Circulation Model (GCM). The GCM simulations are performed with the planetary implementation of the terrestrial Weather, Research and Forecasting (WRF) model, the PlanetWRF model (Richardson et al., 2007). It solves the fully compressible Euler equations through a terrain following sigma-coordinate, in coupled with a one-dimensional ocean mixed layer scheme. The considered impactor sizes range from 10s of kilometers, corresponding to a similar size of the Chicxulub impactor that lead to a mass-extinction event 65 million years ago, to smaller sizes of the order of  100s of meters. In the interpretation of our GCM results, we focus on three main questions depending on the size and the location of the impactor: 1) The magnitude of atmospheric perturbations in terms of the surface temperature, radiative flux, wind patterns and precipitation, 2) The duration of the impact winter conditions, 3) Identification of the changes in regional climatic conditions using the traditional Köppen-Geiger climate classification method. We further discuss the possible implications of our results in understanding the ecological response due to an asteroid impact.
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