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Background – policy

2018 2020 2020
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RAPID – gated process
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Strategic Solutions



Trilemma 
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Security of 
Supply

• Impacts of climate 
change and droughts

• Growing demand
• Leakage

• Charges to water users
• Subsidies through taxation

Affordability

Environmental 
impacts

• Deterioration of the 
freshwater environment

• Carbon emissions
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NSSM Project

Aims:

• Give regulators an independent and shared view of the benefits, dependencies 
and risks of strategic solutions  

• National scale holistic view & trade-offs between solutions 

Approach: 

• Different way of looking at the problem – top down vs bottom up

• The national modelling does not replace the detailed company, solution and 
regional models 

• Working collaboratively and transparently with water companies and solution 
teams to achieve appropriate system and solution representation



Reservoir

Water recycling

Desalination

Transfer

SESRO

South Lincolnshire Reserv oir

Sev ern Thames Transf er

Water Resources South East

Water Resources East

West Country Water Resources

Water Resources West

Water Resources North

Grand Union Canal Transf er

Upper Derwent Valley  

Reserv oir Expansion

Vy rnwy  

Aqueduct

My the

Minworth

Fens Reserv oir

Anglian to Af f inity Transf er

Cheddar 2

Mendips Quarry

Poole ER

Riv er Sev ern to West 

Country  Transf er

Thames to Af f inity Transf er

Beckton

Hav ant Thicket Transf er

SWS ER Fawley  desal

Thames to Southern Transf er

Kielder Transf er

Cease existing Derwent 

Valley  Transf er

Preferred 

Adaptive pathw ay

Not selected

Graf ham Water
Wales

(outside of Water 

Resources West)

Netheridge

Mogden

UU Sources

Teddington DRA London ER

Why a national water resources model? 

11



Reservoir

Water recycling

Desalination

Transfer

SESRO

South Lincolnshire Reserv oir

Sev ern Thames Transf er

Water Resources South East

Water Resources East

West Country Water Resources

Water Resources West

Water Resources North

Grand Union Canal Transf er

Upper Derwent Valley  

Reserv oir Expansion

Vy rnwy  

Aqueduct

My the

Minworth

Fens Reserv oir

Anglian to Af f inity Transf er

Cheddar 2

Mendips Quarry

Poole ER

Riv er Sev ern to West 

Country  Transf er

Thames to Af f inity Transf er

Beckton

Hav ant Thicket Transf er

SWS ER Fawley  desal

Thames to Southern Transf er

Kielder Transf er

Cease existing Derwent 

Valley  Transf er

Preferred 

Adaptive pathw ay

Not selected

Graf ham Water
Wales

(outside of Water 

Resources West)

Netheridge

Mogden

UU Sources

Teddington DRA London ER

Why a national water resources model? 

12



13

National System Simulation Model (NSSM) 

Water Resource model of 

England and Wales (WREW)
• 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;

• Some smaller sources & demand zones amalgamated or removed
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NSSM – results 
The project has been carried out in two phases. 

Results from phase 2 show that: 

• The solutions act to increase the drought resilience (reduce the 
probability of water use restrictions or a deficit occurring) for key areas
of water stress in the East and South East of England

• The strategic solutions can maintain resilience in the face of additional 
pressure from: 

o More ambitious environmental protection

o Risk of not achieving targets for reducing consumption & leakage by 
2050

o More severe climate change 

• There are no notable impacts on donor and recipient areas, except for 
supply from the Minworth WTW reuse solution, during rare large-scale 
droughts, which might impact on water availability for other users on the 
Lower Trent.

Murgatroyd. et al., 

submitted
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Role of DAFNI – virtual workspace
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Role of DAFNI – virtual workspace



Role of DAFNI – streamlining workflows

Running multiple replicates:

Weather@home2 dataset contains:

• 100 x 30-year (2020-2050) near future ensemble

• 100 x 30-year (2070-2100) far future ensemble

Batch mode in DAFNI helps overcome this :
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Role of DAFNI – end-to-end solution

Pre-processing 
scripts

Prepare input files 
containing time series 
for: 

• River flow, 

• Groundwater yield 

• Water demands 

Post-processing scripts

Generate statistics and 
plots for: 

• Time series outputs

• Probability of failure

• Size of deficit 

Model 
File

Inputs OutputsRun Model
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DAFNI – visualisation & stakeholder engagement

• Post processing scripts in place to explore model outputs:

Time Series

Probability of failure

Size of deficit 
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Next steps
NSSM:

• Phase 3 –explore the drought resilience of different combinations of solutions & further work 
investigating the impact of widespread severe droughts.

• Combining NSSM results with costs and environmental risks/benefits to get an complete 
independent view on solutions

Future:

• Incorporate additional variables to optimise (e.g. carbon cost, environmental flow levels) –
multi-objective optimisation

• Include scenarios for other sector demands 

• Synergies with other modelling projects – e.g. flooding

• Regulators’ WR modelling strategy

DAFNI: 

• Develop post-processing of outputs for different stakeholders 

• Explore integration with other models on DAFNI
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Thank You


