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resilience:
“an ability to recover from or adjust 
easily to misfortune or change.”

People, communities & nature are all incredibly resilient…
…but only to a point. Everything has its limit.

As stress reduces resilience, vulnerability increases.



What is water resilience…?
Understanding resilience requires taking a whole‐system approach… 

Human 
Water Cycle 

Communities 

Natural 
Water Cycle

Environmental Infrastructure 

Natural Assets

Ecosystem Services

Individuals
PRESSURE

PRESSURE

SUPPLY DEMAND



Water regulation is dependent on ‐
 Direction of water movement: laterally or vertically

 Rate of water movement / timing of release
 Interactions with contaminants

The Natural Water Cycle
A fundamental processes we depend on …when the landscape is healthy & functioning…  



Seasonally wet gley

Free‐draining brown earth

Gley with impeded drainage

The Natural Water Cycle
A fundamental processes we depend on …when the landscape is healthy & functioning… 

Soil type & condition/practices



Direct connection to watercourse

Steeply sloping 

Hydrologically connected

The Natural Water Cycle
A fundamental processes we depend on …when the landscape is healthy & functioning…  

Location, topography & hydrological connectivity
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DRINKING WATER



FLOOD PROTECTION



WASTE DISPOSAL



IRRIGATION



HEALTH & 
WELLBEING



By Joefrei ‐ Own work, CC BY‐SA 3.0, https://commons.wikimedia.org/w/index.php?curid=40585848
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Anthropogenic Pressure ‐ stress  resilience 
Human behaviour (such as land management or water use) impacts the water cycle…  
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River Exe at 
Thorverton

…based on the High Emissions Scenario (RCP8.5)



SOCIAL VULNERABILITY 
TO FLOODING
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What are the ‘building blocks’ of 
water resilience & adaptation…? 

INFRASTRUCTURE





Using nature-based solutions to reduce surface 
water flooding & deliver multiple benefits

SPONGE 2020
LOCAL ACTION PROJECT

R

“…Developing a comprehensive, practice based 
Toolbox and Guidance Pack for effective 
participatory climate adaptation through 
community based co-creation pilots…”



WESTCOUNTRY WOMEN WORKING WITH WATER (5W)
We are working with a group of engineers to inspire school children in Taunton to understand a little more about water 
management  in their town. We will then use the everything the students have learnt to get their help designing SuDS to 
be built in both the schools. 5W is a project funded by The Royal Academy of Engineers under their Ingenious program. 
We are working with two primary schools in Taunton to co‐create raingardens…and  inspire young people, especially 
girls, about engineering and the problems engineering can help to solve.

TRADITIONAL DRAINAGE vs SuDS
These interactive boards were used to demonstrate the difference 
between traditional water management systems and sustainable 
drainage systems. In the board to the left, water goes down a 
gutter, onto some hard paving, down a drain and into the ‘river’ 
below. The water ran through the system very quickly, eventually 
flooding the Lego house below! On the right, he water went into a 
bucket (acting as a water butt), through some permeable paving, 
into a grassy swale and then into a raingarden. The water moved 
more slowly, plus the board looks a lot more green and interesting!
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Co‐creating a community NBS & GI Plan for Millbrook 

• Millbrook River Catchment, Cornwall

• 2016‐2018
• Community engagement
• Evidence review
• Interactive flood modelling 

+ a ‘Serious Game’

https://issuu.com/westcountryriverstrust/docs/millbrook-workshop-2016?e=0



Co‐creation and trialling the Millbrook Serious Game ‐
 Developed by Centre for Water Systems at Exeter University

 Interactive, educational ‘game’ that illustrates movement of 
water through catchment and village over time

 Ability to change land use and investment to drainage 
infrastructure within different parts of the catchment

 Trialled by local stakeholders

Paper published in December 2018
http://www.mdpi.com/2073‐4441/10/12/1885/pdf

Co‐creating a community NBS & GI Plan for Millbrook 



CASE STUDY
Studying Water Resources Management



COSTS: some costs are fixed 
– some are variable

DRINKING WATER 
PROVISION PROCESS

RISK: treatment failure leaves 
pollutants in final water

SOURCE: Some pollutants are 
natural  – some can be reduced
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CASE STUDY
Water Resources 

Management ‘Loop’
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