
Planetary Defense Conference (PDC) 2021 April 29, 2021

Environmental Consequences of asteroid impacts by General Circulation Model (GCM) simulations
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1- Motivation & Methodology
asteroidImpactWRF: to simulate the climatic response of small and large impactors 
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asteoroidImpactWRF 

Asteroid impact dynamic model Impact event 

planetWRF-core
(Richardson et al. 2007)
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Wet deposition

Dry deposition

Wet deposition

Spectral dry deposition
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Dust SW

Dust LW

Soot (BC) SW

Soot (BC) LW

(Feng et al., 2015)

(Dufresne et al., 2002)

(Kiehl and Briegleb, 1993)

(Hess et al., 1998) 
(Kaiho et al., 2016)

Wet deposition

Spectral dry deposition
(Binkowski & Shankar, 1995)

(Zhang & Shao, 2014)
+

(Toon et al., 2016)

(Tsarpolis et al., 2018)(Tsarpolis et al., 2018)

Goddard 
Radiation
Scheme

(Feichter et al., 1991)

Land-surface physics, microphysics, turbulence

(Feichter et al., 1996)
+

(Xu, Charmichael, 1998)

Table 1:
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1- Methodology
General Circulation Model (GCM) set-up
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1- Methodology
Aerosol injection scenarios -based on Toon et al. (1997, 2016)-
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2- Results: Dust injection
Diurnal surface temperature before and after impact - GCM experiment: Dust-PDC2019 
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2- Results: Dust injection
Daily mean surface temperature before and after impact - GCM experiment: Dust-1km 
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2- Results: Dust injection
Diurnal surface temperature before and after impact - GCM experiment: Dust-1km 
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2- Results: Dust injection
Daily mean surface temperature before and after impact - GCM experiment: Dust-Chicxulub
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3- Results: Sulfur injection
Daily mean surface temperature before and after impact - GCM experiment: Sulfur-1km 
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4. Next step 
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● GCM grid resolution will be refined: from Δ=5°x5° to Δ=1°x1° resolutions.

● Aerosol microphysics and radiation will be treated via two-moment framework

based on Morrison, H., & Gettelman, A. (2008).

● Impact-induced soot (black carbon) emission will be taken into account.

● Surface radiative fluxes and precipitation rates will be investigated in detail

following small/large asteroid impact events.

Thank you for your attention.

email: cem.berk@observatory.be
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Backup: Methodology
Verification of the model at the latest Cretaceous conditions 

asteoroidImpactWRF 

planetWRF-core
(Richardson et al. 2007)

Land-surface physics, microphysics, turbulence

Pre-impact surface temperature [K] contours Min, max and zonally-averaged surface temperature
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