
Bioengineering 

Increasing Resilience of Rural Infrastructure and 
Local Communities  through Green Roads Concept

Integrate bioengineering systematically into rural road designs, 
especially in flood-prone, erosion-prone, and hilly areas.
Tailor the different functions of bioengineering to the specific 
location.
At sensitive / dangerous areas, strategically combine 
bioengineering with grey infrastructure for optimal impact of both. 
Consider bioengineering as a Building Back Better option when 
the initially employed stabilization method failed or did not 
perform
Promote co-benefits.
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Key Points

Specific guidance:    
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Spring protection

Bioengineering is a subset of green infrastructure that uses vegetation (trees, shrubs, 
grasses) to serve engineering functions – combined with civil engineering measures. 
Bioengineering helps to reduce soil/slope instability and erosion, increases the slope’s 
factor of safety, is versatile in its application and cost-effective.

In hilly areas springs and 
seeps are opened up with road 
development. This can cause 
the ‘emptying’ of local aquifer 
systems
We need to intervene at the 
new spring outlet and capture 
and protect the spring
We need to intervene in the 
spring shed and enhance 
recharge of the spring
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