
The Namibian Desert Beetle, scientifically known as the Stenocara sp., lives 
in the Namib Desert. They are capable of living in this harsh climate due to a 
unique adaptation on their exoskeletons that helps them to harvest water 
from fog. 

The exoskeleton exhibits rounded nodules that are densely packed in a 
hexagonal pattern. The matrix is composed of larger bumps that help to 
attract water while the in-between nodules are waxy and hydro-phobic in 
nature--having characteristics similar to a  teflon surface. The varying matrix 
helps to attract water and repel it at the same time. The specific form of the 
bumps and nodules help to move the water from one point to the other. 

The Stenocara uses it’s exoskeleton to help it to survive. The fog that is 
attracted is collected and manipulated through behavioral tendencies. The 
beetle tilts its body downward, collecting the fog and as it collects to form 
larger droplets, the water is directed to it’s mouth where it can drink. 

The hydrophilic and hydrophobic exoskeleton combined with the behavior 
of the beetle is an incredible way to survive brash conditions. This example 
is one that takes advantage of the natural properties of water and gravity to 
help it survive. Studying fog-harvesting by means of the Stenocara will help 
to generate materiality specifics within a system that both collects water and 
contributes to global water shortages for humanity. 

The design project is currently being developed as a cladding that harvests 
water. It is passive in nature, gathering water from the air as it self-orients 
itself into the wind for water harvesting optimization. 

The materiality is inspired by the Stenocara, embracing the exoskeleton’s 
structurally bumpy form. 

Ideally, this dynamic and passive cladding will be incorporated into a wall 
system that interacts with and embodies both solid and void while utilizing 
water as an element that bring poetics into the vibrance of the vision 
through water-walls, pools or gardens. 

Studies will help to conclude materiality, connections, water containment 
and overall form and application to existing buildings as well as a central 
design component to exhibit it’s poetic and functional potential. 
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WATER HARVESTING
Namibian Desert Beetle

Micro Patterned Surface 

0.5mm Diameter

0.5mm - 1.5mm
Varying Distances

Hydrophobic Surface 
< 90 degree contact surface angle

Hydrophilic Surface 
>90 degree contact surface angle
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Exoskeleton Aerodynamics
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Beetle Water Harvesting Optimum Angle

Various Beetle Water Harvesting Angles
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Hydrophilic/phobic Surface 
H2O Movement

Hydrophilic/phobic Raised & Angled Surface
H2O Movement

Hydrophobic Surface 
< 90 degree contact surface angle

Hydrophilic Surface 
>90 degree contact surface angle
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Simulated Cladding with Wind-Orienting 
& Water Harvesting Modules
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