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Purpose of the 
session

• Policy background

• Use of modelling and research

• Defra research on water needs outside public water 
supply with Wood plc

• National System Simulation Model

• England and Wales Supply / Demand model

• Environmental modelling

• Environment Agency in-house supply / demand 
modelling

• What has been the impact? 

• Where should it go next?



Background

• Water resources under 
pressure from
• Climate change
• Population growth

• Need to improve
• Environment
• Resilience to drought

• Risks will increase without 
intervention

• These challenges require a 
different approach



Water UK Long Term 
Planning Framework
• First of its kind study in the UK (published 2016)
• Examined the future water resource needs of the 

UK through structured scenario analysis to examine 
investment needs. 

• This was supported by water resource modelling 
that examined the spatially coherent risk of drought 
events across the country. 
• Examined how water might be used and transferred 

between regions in future.
• Created the first version of the national system 

simulation model

• The project also examined the economic 
cost/benefit of enhancing resilience to drought, 
which led to subsequent papers and ultimately 
government policy decisions around enhancing 
drought resilience



Changes to water resources 
planning

• Water Resources National Framework: 
water needs across sectors nationally / 
regionally and setting task for regional 
groups

• Cross sector regional planning: 
regional groups will drive company 
plans & investment 

• Regulators and government are 
aligned Water companies funded to 
make sure solutions are ready up to 
£469m

• Regulators Alliance for Progressing 
Infrastructure Development (RAPID) 
established

• National Policy Statement to make 
sure spatial planning process is suited 
to nationally strategic infrastructure



National System 
Simulation 
Model

• RAPID and Environment Agency are working with Oxford University  to 
develop a national WR supply system model to represent water company 
supply networks.

Model aims to:

1. Test national-scale drought & climate impacts, for a holistic, national 
view of current network resilience. (Regional models cannot test this 
national spatial coherence of droughts & climate impacts)

2. Understand drought resilience could be increased by strategic 
regional solutions, individually & in combination

3. Explore trade offs and synergies between solutions & links to demand 
management (Regional models cannot run these solution 
combinations to show combined supply benefits)

4. Develop a regulators’ shared view of benefits, dependencies and risks 
around the strategic regional solutions

5. Provide independent insight to RAPID gate submissions (& potential 
for regional and company plans, & future policy and framework 
decision support).



NSSM visual representation
Model represents:

• 90% of England and Wales’s population and public water use:

• 80 catchments; 70 WRZs; 16 water utility companies;

• All resources > 2Ml/day, and key transfers and assets;

• Updated to include all RAPID’s Strategic Water Resource Options

Input data:

• Hydrological Inflows (national model called Decipher)

• Groundwater Availability (EA’s national abstraction data)

• Climate scenarios (national climate model called Weather@Home)

• Water demand (water company tables and EA’s national 
abstraction data)

Model validation: through engagement with Water Companies



Introduction to 
England and 

Wales supply / 
demand 

modelling 
project

• RAPID and the Environment Agency worked with the 
University of Manchester to explore:
• Potentially efficient mixes of future new supply and 

transfer options nationally using existing water 
company data and national framework scenarios

• How different water company zones could work 
together at national scale to cost-effectively meet 
demands

• New transfers not currently in company plans

• This model does not select a preferred plan nationally or 
for any region – it is not intended to replicate the more 
detailed assessments needed to produce regional plans 
and water company plans



How does it work?
Problem: Supply-demand 

balance @ 2050
Input data: transfers & supply options

Search Algorithm

Efficient solution 
portfolios

~3,600 ‘possible’ 
transfers



What can the model show?
• Can quickly look at potentially efficient national 

portfolios of water supply options and transfers 
selected under many different scenarios of 
demand, environment, population etc.

• It can ‘create’ transfers that have not previously 
been explored by joining company zones and using 
canals / rivers

• It can give us a less constrained (not unconstrained) 
‘top-down’ look at ways of balancing supply and 
demand

• Running many scenarios allows the model to:
• Identify some new transfers or combinations of options 

that have a strategic national benefit and which the 
regional groups might explore further

• Give information on how the strategic solutions perform 
against other options

Least-cost (but not necessarily special) portfolio for 2019 demands 
as per the WRMPs under the National Framework Central scenario



Defra research 
on water use 
outside public 
water supply

• This research looked at how non public water supply 
abstraction is distributed across the country

• How water use breaks down within a sector
• And how water use is likely to change

The variation of current consumptive water abstraction outside the 
water industry across regional groups.



Future non-
public water 
supply demand 



Environmental modelling
Planned reductions to 2050                                                        Potential issue by 2050

• Why water resources planning is changing
• The role of the water resources national framework

• Focus on the environment and abstraction
• How things have moved on beyond the national framework

• How you can get involved

Base 
Scenario: 
1,370 Ml/d

720 Ml/d

Certain -
in current 
plans

Lower + 
unconfirmed 
changes

Lower + 
middle + 
direction of 
travel

We explored proposed abstraction changes 
from water resource management plans

We used EA models to look at longer term 
changes including climate change

This work suggested the problem is bigger than what’s being 
planned for. This needs longer term planning and it needs to 
be more detailed than these scenarios



Bringing all this together 
enabled the National 

Framework 







Summary

• The National Framework pulled together research involving 
consultants, the Universities of Manchester and Oxford and 
in-house work from the Environment Agency

• These collaborations built on work that informed earlier 
studies and have continued to shape the development of 
regional plans

• By setting the context for strategic water resources 
planning we are in a far stronger position and set to 
achieve coherent and effective plans for water resources


