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With high temperatures 

above 40oC in summer 
2022 and critically low 
rainfall, decreased river 

flows triggered a hosepipe 
ban, impacting millions of 

people’s water supply
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Water companies had to issue a 

public apology for uncontrolled 
sewage spills and promise 
£10bn investment in upgrading 

their wastewater systems
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The Government’s 2022 report on the river 

water quality revealed that ‘only 14% of 
English rivers met good ecological status 
and no river met good chemical status’ 
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There is a need to develop resilience assessments to address interlinked 

challenges of water systems and the environment. 
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Resilience for integrated water systems project

WSIMOD DAFNI

Critical thresholds and system 

performance data 
(flow and water quality)

Performance and resilience 

metrics

Stressors and adaptive 

planning



WSIMOD: Model for simulating human impacted water quality and quantity

SCAN FOR 
THE LINK TO 

THE 

SOFTWARE

Highly flexible whole-water system 

modelling Python package using well-
documented, open-source software

Enables analysis of water management 

and long-term planning from a physically 
based, systems-level perspective

A range of urban and catchment scale 

applications described in 9 peer 
reviewed articles*

Used in 5 projects for regional water 

strategies in England with planning 
authorities and environmental regulators

WSIMOD generic configuration

*list of references is included at the end of the presentation



• Purpose: to coordinate water 

management options (WMO) 
implementations within a 
specified region, defined 

through multiple water plans

• Evaluation: to use in-river flow 
and water quality indicators and 
derived metric to evaluate 

impacts under future scenarios 
and effectiveness of WMO

https://www.imperial.ac.uk/media/images/non-standard-dimensions/SARWP_FINAL_publish_Sep-2022.pdf 
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Integrated water planning

High flow Low flow Water pollution

Baseline

Scenario with 

WMO

Impact scenario

at a catchment outlet

https://www.imperial.ac.uk/media/images/non-standard-dimensions/SARWP_FINAL_publish_Sep-2022.pdf


WSIMOD for future planning

Oxford-Cambridge regional planning:

- 5 development and 2 climate 

scenarios

- 12 indicators

Minor impacts on flood risk

General trend of 

decrease in water 
availability

Significant worsening in 

river water quality

Increase in flow (Q70, 

Q90) in dry periods due 

to additional WWTP 

discharge



WSIMOD for future planning

Increase in GW 

storage and 

baseflow 

Dashed – no options 

Solid – with wetlands

Reduction of 

flooding and 

pollution

WSIMOD can assess effectiveness of planning 
options across a range of scenarios evaluated 

through flood, drought and water quality indicators
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