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Abstract

Fortnite: Battle Royale is a computer game which has become popular online in the last year. In

one of the updates, the game introduced a large crater created by a meteor. Information regarding

this meteor before impact is largely unknown, however. In this paper, we derive a simple equation

which relates the dimensions and velocity of the meteor to it’s corresponding crater size. We

determine the dimensions of the in-game crater using footage found online, before plotting a

series of solution curves which represent radius-velocity pairs the meteor could have had given the

measured dimensions of the crater.

Introduction

In the popular game ‘Fortnite: Battle Royale’, a
meteor hit a location that would become known
as ‘Dusty Divot’, although there is no informa-
tion on the meteor itself. By using basic physics
and what information is available, we aim to pre-
dict the possible properties of the meteor before

impact.
1

Method

We will assume that the energy of the meteor
is fully converted into the work done to remove
the material on the ground, and that the impact
will occur at 90 °. The energy required to remove
mass a of material from the ground is given by

(1)

where F' is the force applied and d is the dis-
tance over which that force is applied. However,

W = Fd,

! The authors would like to state that they do not play
Fortnite.

(1) does not identify the size of the of the crater,
nor the material it is made from. Therefore, by
considering the force applied as the displaced
weight, we must introduce the displaced mass
- a function of volume and density. Of course,
the volume term requires the crater dimensions.
As craters are not often perfect hemispheres, we
have defined the volume of the crater as half the
volume of an ovoid allowing for more accurate
calculations. Using the updated information, (1)
can be written as

2
W = Zrabepig, (2)

3

where a and b are the perpendicular radii and c
is the depth. The density of the impact material
is pg. It should also be noted that the distance
over which the force is applied, d, is considered
equal to the crater depth.

Assuming negligible air resistance, the kinetic
energy of the meteor at impact is simply



1 2

E = Qmmvm, (3)

where m,, and v,, are the mass and impact ve-
locity of the meteor respectively. Again, (3) does
not directly account for the composition of the
meteor or indeed its dimensions. Therefore, by
making the same substitutions for mass as be-
fore, it can be shown that

3 2

2
E = gﬂ'RumU . (4)

In this case, the radius of the meteor is R,, and
its density is p,,. It should be noted a spherical
meteor was assumed here, although for an ovoid
meteor R,,> may be substituted for abe. The two
energies (equations (2) and (4)) can be equated
to give the final result

R — #labcpEg
m pmvz )

which gives R,, as a function of v,, and the ob-
served crater dimensions.

The radii of the Fortnite crater were obtained
using an interactive map [1], however, the depth
was calculated from footage of a free fall through
the crater [2]( Earth-like gravity was assumed for
this calculation). The dimensions were found to
bea =150 m, b = 112 m and ¢ = 78.48 m.

The required meteor radius was plotted across
a sensible range of impact velocities (i.e. not
unfeasibly fast) for three different densities us-
ing (5) and the dimensions found above. Points
on each curve represent a valid ‘solution’ to the
Fortnite meteor prior to impact (given the den-
sities are correct). In other words, any point on
the curves represents a velocity-radius pair the
meteor may have had before impact using the
densities of the three most common meteorite
compositions. The plot is shown in Figure 1.

(5)

Conclusion

The solution curves presented in Figure 1 seem
physically feasible providing no obvious reason to
dispute the model, even given it’s simplicity. The
model could, in theory, be applied to any real

world meteor where only the crater dimensions
are known. Without knowledge of either it’s ve-
locity or radius, it is still impossible to determine
the exact properties of the meteor prior to im-
pact, however, results in this paper should pro-
vide interested readers and players with a better
understanding than was previously available. To
improve the model, considerations of impact an-
gle or ejector could be made. To further check
the reliability of the model, experiments could
be conducted.
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Figure 1: Solutions to the Fortnite meteor us-
ing (5) and considering the densities of the three
most common meteor rock types [3]. It should
be noted that the compositions used here are not
directly relevant. Their use is to highlight the ef-
fect of density in (5).
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