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Natural
Capital-

Ecosystem
SErvices-

Nature Based
Solutions-

The stock of natural assets that
produce benefits to people in the form
of Ecosystem Services.

The benefits people derive from nature
that supports and fulfills human life.

Solutions to projects that utilize Natural
Capital for the benefit of humans in a
sustainable manner.



Climate Resilience

* Resilience is the characteristic of a
system that allows it to absorb,
cope with, recover from, or more
successfully adapt to adverse events
(such as Climate Change).



Natural Capital that we utilize, try to protect, and
should manage in a sustainable manner!

* WATER

* FERTILE SOIL

* NATURAL FORESTS

* FRESH AIR

 WILDLIFE

* PLANT MATERIAL FOR FUELS
* PLANT MATERIAL FOR FOOD
* BUILDING MATERIALS



 Each element of natural capital can be enhanced
or degraded through human activity, such as road
construction, land clearing, forest burning, or mining.

* Natural capital is often damaged by climate change

i.e. warming climate, longer droughts, more intense rains.

* Infrastructure projects need to utilize natural capital,
be sustainable, and build with resilience to
climate change to minimize it’s negative effects.



Llimate Change Forecasts for Nepal

Temperature records show a warming trend, with projected increases of
between 1.8 and 5.8 degrees (Centigrade) by the 2090s

Annual precipitation is projected to decrease by 10 to 20 percent across
the country, with dryer winters but wetter monsoon summers

Extreme flow events, increased rainfall intensities, and climate
variability suggest that traditional flood design recurrence intervals of
100 years for bridges should be increased

Sequences of drought and storms, as well as warmer temperatures, will
promote more fires, followed by increased erosion and slope instability.

Increased climate variability and more extreme conditions.



Nature Based Solutions
Protecting Water Quality

Enhancing Water Availability

Vegetation for Resources and Soil/Slope Stability
Protecting Soil Resources/Erosion Control
Vegetation for Carbon Sequestration

Protecting Wildlife/Promoting Connectivity

Managing Materials Sources
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Protecting Water Huality

Roads can seriously
degrade local water




Crown Section

Outslope Section

Inslope with Ditch Section

BMPs, Drainage Measures

Rocks:
15-50 kg

5% greater than 25 kg

05Sm
inimum

15-30 cm
mininmm
depth

Ground Line



Enhancing Water Availability

Water from feeder road is collected and diverted into a water storage structure or a farm

Roads for water
Meta Meta

Good news: many things can be done

Flood water spreaders from road surface to enhance soil

moisture and rechore roundwofer

For more information contact :
www.roadsforwgterorg

vy
adeligionni{@metometa.nl
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Enhancing Water Availability

Spring Source Protection/Enhancement
Avoid Spring Areas!
Capture Spring Water!
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Soil
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Vegetation for Resources and

BollfSIope Stability
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Vegetation for Resources and

S0il/Slope Stability

Importance of Root Strength
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Vegetation for Resources and
Soil Bioengineering SDII/SIDPE Stahlllty
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Vegetation for Resources and Soil/Slope Stab
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Vegetation for Resources

Roadside Tree Planting




Vegetation for Carbon Sequestration

after Clearing




Protecting Soil/Erosion Control




Protecting Soil/Erosion Control

Storm
Damage
Protection




Protecting Soil/Erosion Control
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Wildlife Crossings/Connectivi




Use of Materials Sources




Use of Materials Sources

Storm Damage Repair



Materials Source Reclamation
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Materials Source
Development/Reclamation Plan

Additional Stockpile and

\’4 Work Area (Subject to
T o Landowner's Approval)
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Summary

Highway projects need to support and
take advantage of Natural Capital,
as well as build in resilience against climate change.

More...
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Disclaimer: The views expressed on this document are those of the author/s and do not necessarily reflect the views and policies of the
Asian Development Bank (ADB) or its Board of Governors or the governments they represent. ADB does not guarantee the accuracy of the
data included in this document and accepts no responsibility for any consequence of their use. By making any designation of or reference
to a particular territory or geographic area, or by using the term “country” in this document, ADB does not intend to make any judgments

as to the legal or other status of any territory or area.



