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Impact of large cosmic bodies into oceans and seas leads to 
the formation of very high waves. Numerical simulations [1,21 
have given detailed picture of hydrodynamic processes caused by 
a vertical impact of large asteroid (modeled as a 10-km diameter 
stony sphere) with the velocity 20-30 Wsec. The water wave is 
moving ahead of the ground rim up to 120 sec. 

We have carried out numerical simulations of a comet 
(modeled as a sphere of water) impacting into 4 km depth ocean. 
The velocity was assumed to be 20 km/sec. We used the same 
equation of state for the comet as for oceanic water. This 
semiempirical EOS has been calculated and given to us by G.S. 
Romanov's group (Heat and Mass Transfer Institute, Minsk, 
Belarus). We suppose that rocks of the oceanic are similar to 
that of the granite and used Tillotson EOS E31. 

For 6-km diameter comet at 10 sec after impact the height 
of the dense water rim is 6 krn (see Fig.?, isodensity contours 
labeled 1-9 correspond to the densi3ies 0.01, 0.13, 0.26, 0.38, 
0.50, 0.63, 0.75, 0.88 and 1.0 g/cm ) .  Dots correspond to the 
oceanic bed. The ejected material is reaching the water wave at 
18 km. At 25 sec the height of the wave is 4 km, depth of the 
transient crater is 14 k m  its diameter is 24-25 km, the 
velocity of the water in the rim is about 1 km/sec. 

For a 2-km diameter comet the height of the water is 4 km 
at 20 see at 1 3  km and 1 km at 42 sec after the impact at the 
distance of 18 km from the impact point (Fig.2). The water rim 
is breaking away from the ground rim (it is located 
approximately at 15 km radius). Thus the decrease in the 
diameter of the impacting body changes the mechanism of water 
wave generation. 

The impact of the huge mass of water onto the shore and 
near shore mountain ridges can cause the displacement of the 
rocks and initiate the landslips, and change the relief. It is 
now well established that impacts onto the planet's surface are 
the important geological process 131. We see that the same may 
be true for the impacts onto oceans and sees. 

At large distances from the impact the waves decrease their 
amplitude but may still be high enough. These stages of wave 
propagation have been simulated using the shallow water 
approximation. A N - type wave is formed (see Fig.3 for a 10 km 
body impact, the time t is in sec). The height of the wave is 
decreasing approximately inversely proportional to the distance. 
At t = 5100 see the height of the wave is 300 m at the distance 
of 850 km. For a 2 km comet it is 10 m at the distance of 2000 
km. The hazardous tsunamis may be the result [41. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



Pig.  3 

References: 1. Ahrens T.J. and OIKeefe J.D. (1987) Int. J. 
Impact Erg. 5, 13-32. 2. R0ddyD.J. et al. (1987) Int J. Impact 
Eng. 5, 123-135. 3. Melosh H.J. (1989) Impact cratering a 
geological process. Oxford University Press, NY. 4. Hills J.G., 
Goda M.P. (1993) Astrophys. J. 105, 114-1 144. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


