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Abstract

Can a regular leaf prove to be fatal for a human being if Earth were to switch its wind speed with

the planet Uranus? In this paper fundamental physics is applied, and the time taken for a leaf to

pierce through the skin to reach the bones is calculated to be 0.29 s at the wind speed 40 ms−1.

The air resistance faced by the leaf is 0.162 N which is expected to be a small value since it is

proportional to the area of the object.

Murderous leaf

A leaf could potentially prove to be fatal to a
person sitting in a park bench if Earth switches
wind speeds with Uranus.For an air borne leaf,
aerodynamic forces direct the velocity and the
time it would take for the leaf to penetrate
through the skin.

Assumptions and constants

The wind speed at Earth on a usual day ranges
from approximately 3 ms−1 to 5.51 ms−1[1] but
on Uranus, the average wind speed is around 40
ms−1[2]. A stationary individual is considered
for the situation’s relevance. The person is con-
sidered to be sitting on a park bench at a certain
distance from a tree and the tip of the leaf comes
in contact with their skin. The leaf is considered
to be indestructible to some degree with a mass
of approximately 0.03 kg [3] and a diameter of
0.07 m [4].The density of air is taken to be 1.20
kg m−3 [5] at 20◦ C. The drag coefficient for the
leaf which is a streamlined shaped body is 0.04
[6].

Method and equations

It would take the leaf a combined total of
169.85 N to pierce through to the persons bone.
It takes 74.35 N to pierce through a hoodie and
a t-shirt [7] and 95.50 N to pierce through the
skin, fat and muscle of a human [8]. The follow-
ing equation can be used to calculate the time
taken for the leaf to penetrate to the bones.

F =
mv

t
(1)

Where m is the mass of the leaf in kg, v is the
velocity of the air borne leaf in ms−1 , F is the
force required in N and t is the time required by
the leaf. After calculating the time t the formula
below is used to calculate the distance d required
for the airborne leaf to travel to pierce through
to a person’s bones.

v =
d

t
, (2)

After calculating the distance (m) the leaf needs
to travel, air resistance for the leaf in motion is
calculated using the equation:

Fd =
1

2
ρv2CDA, (3)



Figure 1: Drag force on the leaf

where Fd is the air resistance or drag force in
N [9], ρ is the density of air kgm−3 , CD is the
drag coefficient and A is the cross sectional area
in m2 . In this case we calculate the area of the
leaf which a streamlined shaped body using the
formula:

A =
1

4
πd2, (4)

Where d is the diameter of the leaf in m. Taking
the drag force into consideration the total net
force Ft, can be calculated using:

Ft = F − FD, (5)

Results

It takes the leaf 0.29 s (equation 1) at the wind
speed of 40 ms−1 to apply a force of 169.85 N to
pierce through to the bones of a human being.
The leaf would have to travel for 11.60 m (equa-
tion 2) to cause fatal damage to a human being
at a stationary position for instance, sitting on
a bench or standing. The leaf experiences an
air resistance of 0.16 N which is not a significant
deterrent considering the velocity with which it
is travelling. The total net force after taking
the drag force or air resistance into considera-
tion would be 169.69 N.
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Conclusion

Realistically, a leaf could potentially prove to
be fatal during intense storms on Earth if a per-
son was stationary, which is highly unlikely be-
cause a wind of that magnitude would knock an
average sized person over. However if a person
was to go outside and be stationary, for instance
sitting on a bench in the park while a wind of
over 40 ms−1 (Uranus’s wind speed) is blowing,
it is possible to get severely injured by an air-
borne leaf.

References

[1] https://sciencing.com/
average-daily-wind-speed-24011.html

[Accessed 2 November 2022]

[2] https://www.weather.gov/fsd/uranus
[Accessed 2 November 2022]

[3] https://en.wikipedia.org/wiki/
Canadian_Silver_Maple_Leaf [Accessed 2
November 2022]

[4] https://tiagoolivoto.github.io/
pliman/reference/leaf_area.html [Ac-
cessed 2 November 2022]

[5] https://en.wikipedia.org/wiki/
Density_of_air. [Accessed 2 Novem-
ber 2022]

[6] http://fluid.itcmp.pwr.wroc.pl/~znmp/
dydaktyka/fundam_FM/Lecture15.pdf

[Accessed 2 November 2022]

[7] Nolan G, Hainsworth SV and Rutty
GN.,Forces required for a knife to penetrate
a variety of clothing types (J Forensic
Sci.,2013).

[8] O’Callaghan PT, Jones MD, James DS,
Leadbeatter S, Holt CA and Nokes
LD,Dynamics of stab wounds: force re-
quired for penetration of various cadaveric
human tissues (Forensic Sci Int.,1999)

[9] https://physics.info/drag/ [Accessed 5
December 2022]


