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About WRI India

WRI India is a research 
organization that turns 
big ideas into action at 
the nexus of 
environment, economic 
opportunity and human 
well-being.



Water, Urbanization and Climate 
Change



Training Scope

Flood 
Management

Climate Change

[Adaptation and 
Preparedness; Loss and 

Damage Fund]

Lost Water Retention 
Capacity

[Restoration of Lost 
Capacity such as Room 

for Flooding, NBS]

Drainage Infrastructure 
Issue

Design Issue

[Stormwater Drainage 
Design Modelling]

Draining Capacity 
Reduction Issue

[Better Solid Waste 
Management; Desilting; 

Deweeding]

Hydrological Context

[Scientific Flood 
Modelling]

Change in Land Cover

[NBS such as Bioswale, 
RWH, Multipurpose 
Public Space or Built 

Structure Development; 
Permeable Concrete]



The Challenges

TOO MUCH WATER TOO LITTLE WATER TOO DIRTY WATER
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How urbanization affects stormwater infiltration



Climate Change Impacts

Shifting rainfall 
patterns

Hotter and drier 
summers

Shorter and wetter 
monsoons

Climate change poses a high risk to urban 
infrastructure, services, human lives and economy 
as extreme weather events are on steady rise 

“The precipitation that 
has been forecast shows 
a net increase in the 
2030s with respect to 
the simulated rainfall of 
the 1970s in the 
Himalayan region by 60 
to 206 mm”

-Uttarakhand Action Plan on 
Climate Change



Urbanization Impacts in 
Uttarakhand



Sensitive Location 
Context  
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Building on Water Paths

IT Park located on the floodplains of Nala Pani in Dehradun



Video source: Twitter/SANDRP

Building on Water Paths



Image credit: (Left)Down to Earth; (Right) Pioneer Edge

Changing the watershed

Sukhatal lake – 2006 & 2014. 
Over the years, this lake acting as a crucial recharge zone 

has been modified by many developments
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Lost blue-green spaces meets Himalayan terrain and climate 
change driven extreme rainfall

The Cloudburst is a natural phenomenon that generally occurs 

during monsoon period over many regions of the Himalaya. 

Generally, cloudburst refers to particularly heavy precipitation in a 

short period of time over limited geographical area.
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Summary



Reviving our relationship with 
urban waters
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What is BGI?

Blue-Green Infrastructure Grey Infrastructure

..planned interconnected networks of 
natural and semi-natural areas, 

including water bodies, and green and 
open spaces, that provide different 

ecosystem services 

….traditional human-engineered 
measures that perform infrastructure 

functions such as water and 
wastewater treatment plants or 

protective infrastructure such as dikes 
and seawalls



Image Credit: WRI 

NbS/ BGI Options
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NbS/ BGI Options
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Why NBS/ BGI?
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NbS/ BGI Strategy
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NbS/ BGI Strategy
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Application of BGI

• Restoration of existing forests 
and promote afforestation of 
catchments to reduce the 
amount of runoff

• Install natural leaky barriers to 
divert stormwater to nearby 
natural/man-made 
waterbodies or storage tanks

1. Restore upstream habitats and 
green cover to reduce runoff & 
erosion 



• Maintain buffer along the 
floodplains of the river by 
planting trees and vegetation 

• Remove encroachments on 
the river floodplains or drains 
leading to rivers and 
waterbodies

• Soften the edges of water 
streams to reduce the velocity 
of water

Image credit: Natural Flood Management- Water Magazine

Application of BGI
2. Do not build in water flow paths 
/remove buildings in hydrological 
paths



• Convert open spaces and streets across scales to accommodate BGI to absorb stormwater 
• Solutions include – recharge wells, raingardens, bioswales, infiltration basin 

Application of BGI
3. Increase infiltration in areas where buildings cannot be removed 



Application of BGI
3. Increase infiltration in areas where buildings cannot be removed 



Application of BGI
3. Increase infiltration in areas where buildings cannot be removed 
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• Form a networked plan of available open spaces and streets to perform as BGI
• Solutions include – recharge wells, raingardens, bioswales, infiltration basin 

Application of BGI

4. Plan for future weather extremes



Image Credit: New York Times 

No Silver Bullet – the Wuhan Story



Image Credit: Times of India 

Reversible and Irreversible Risk Management

Climatic uncertainty is the ‘New Normal’. A ‘Business-as-
usual’ approach will not solve the challenges.

• District wise Climate Resilience Plan
• Climate resilience strategy and projects
• Resilient infrastructure development



Additional resources: https://wriorg.s3.amazonaws.com/s3fs-public/uploads/joint-benefits-authority.pdf

Planning for BGI

Joint Benefits Authority – Share costs and benefits

Credit: WRI 

Co-creating and co-financing nature-based solutions.
Comprehensive, unified project for multiple benefits. 
Share costs, share responsibility – build infrastructure assets for benefit of urban dwellers



Discussion



Discussion
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