
Innovative Flood Resilience 

Victoria Murray, 22 April 2024

Ousewem@york.gov.uk 

mailto:Ousewem@york.gov.uk


• Background & Context

• Overview of Project

• Work Packages & Innovation
• Work to date 

• Next steps

• Project Benefits and partners

• Questions 

Summary 

WYFLIP, April 2024 2



The SUNO 
Catchment 

Swale, Ure, 
Nidd and Ouse

Catchment 
area 3,500km2

Rural and 
Urban 

Upland to 
Lowland

Range of Land 
use

Background and Context – The Catchment
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• Flood risk in York and North Yorkshire is increasing
• 10,400 properties at flood risk in SUNO

• 8,000 res, 2,400 non-res

• 3,000 properties in York

• Flood defences in York have recently been raised - 2039

• At Capacity? 

• Climate change - increased risk

• Smaller communities throughout North Yorkshire at risk of flooding with no formal 
flood defences

Why the project is needed
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• Flood risk – partnership funding
• Step-change reductions in flood risk to properties 

• Environmental Land Management Schemes
• Payment for ‘public goods’ 

• No spatial prioritisation for flood risk areas 

• FCRIP – new approach 

National funding schemes
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• Innovative approach
• Evaluation will draw out learning to influence Gov policy
• Shared widely with local and national partners (inc Defra)

• Principles
• Provide good value for money
• Focus payment on areas at flood risk
• Incentivise NFM measures that tackle flood risk
• Enable integration with farm plans (bottom-up)
• Develop NFM legacy

Ousewem and FCRIP
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Project Overview
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• York and North Yorkshire Catchment Flood Management Project
• Catchment: SUNO

• Managed by: City of York Council

• Duration: March 2022 until March 2027

• Budget: up to £5.9 million (including contingency)

• Funded by: Government as part of the Flood and Coastal Risk Innovative 
Resilience Programme 

Project summary
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Understanding risk - targeted, evidence driven

     Boost resilience - slowing the flow

 Engage communities - upstream and downstream

 Provide evidence - share learning, develop policy 

 Strengthen capacity - green financing and NFM strategy

Ousewem Objectives
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Aim – Reduce fluvial and surface water flooding to communities by delivering 

Nature Based Solutions in the SUNO catchment. 



The project will take an innovative approach to:

• Work Package1: Better understand how changes in the catchment could 

affect flood risk downstream

• Work Package 2: Show how NFM can help manage flood risk locally

• Work Package 3: Engage with communities throughout the catchment so 
they understand how they are linked by water

• Work Package 4: Build capacity and establish a future legacy of natural 
flood management in the catchment

Project Work Packages
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• Project partners include;

• Project governance/oversight groups
• North Yorkshire Flood Risk Partnership and City of York Council Executive

• Links to other groups and workstreams
• Dales to Vales Rivers Network (catchment based approach)
• Catchment and National partners
• Proposed devolution deal for York and North Yorkshire 
• Farmer networks 
• Yorkshire NFM community of practice

Partnership working & collaboration
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Work Packages & Innovation
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Understand how catchment changes impact flood risk
• Innovative hydrological and hydraulic modelling

• Catchment-wide modelling applying findings of recent hydrological 
research 

• Understanding environmental and economic benefits of NFM

• Monitoring the effects of natural flood management projects

• Work package lead: JBA Consulting

Work Package 1 - Objective
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• Catchment scale hydrological and hydraulic modelling *

• NFM Max 

• NFM Grant Calculator 

• Hydrological Assessment Tool 

• Water Quality Modelling *

• Economic Modelling

• Develop integrated modelling; hydraulic, environmental, and 
economic impacts of NFM

Work Package 1  - Innovation & Delivery (so far)
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Hydrological and Hydraulic Modelling
15



• Fieldmouse is a GIS-based pollution transport model; diffuse agricultural loads 
of nutrients, suspended sediments and FIOs in the landscape and their 
connectivity with the river network

• River Network attributed with long-term flows, loads and concentrations

• Time of travel rates, importance raster and Risk Raster

• Provides understanding of the water quality co-benefits of the NFM priority 
areas

• Allows comparisons with NFM priorities

• Prioritisation of sites with highest co-benefits

• Prioritisation of sites for more detailed modelling

Water Quality Modelling
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Water Quality Modelling – example outputs
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Spatial variations of pollutant concentrations, soluble 

Phosphorus, Nitrate and suspended sediments

Mean Flow Risk rasters, for phosphorous
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Combining Flood and Water Quality Priorities 

18

• Risk for soluble phosphorus 

and nitrate combined (red).

• NFM priority catchments (blue)

• Comparison with WFD ecological 

status

• NFM priorities with greatest 

nutrient risk in yellow

• Clusters could help identify 

priority areas. 
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Show how NFM can help manage 
flood risk

• Delivering a programme of NFM 
demonstration projects across the 
catchment

• Co-funding partner projects which 
provide NFM benefits

• Work package lead: Yorkshire Dales 
Rivers Trust (YDRT)

Work Package 2 - Objective
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• Stakeholder engagement – database of sites

• Development of Ousewem process and grant payment 
mechanism *

• Pilot sites * 

• Scalgo modelling *

• Development of farm recompense 

• Focus delivery locations

Work Package 2 – Innovation & Delivery (so far)
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Modelling and 
Identification 

• Identify 
suitable 
fluvial and 
surface 
water 
catchments

• Prioritise 
land 
holdings

Concept 
Design

• Identify 
suitable 
NFM 
measures

• Calculate 
NFM benefit

• Ascertain 
Ousewem 
funding

• Source 
additional 
funding, if 
needed

Landowner 
Development

• Design 
development 
with 
landowner, 
ground 
truthing, 
constraints, 
hazards

• Detailed 
design, costs 
and benefits 
calculated

• Agreement 
in principle

Final Design

• Finalise 
project cost 
and design 
including 
additional 
sources of 
funding, 
surveys, 
consents 
and permits, 
timescales, 
delivery 
mechanism

• Agree and 
sign contract

Delivery and 
Handover

• Delivery with 
skilled, local 
partner(s)

• Direct 
payment of 
partners by 
Ousewem

• Asset 
handed over 
to landowner 
with 
management 
and 
maintenance 
plan

Ousewem process flow
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Heighten community engagement and awareness of the link between land use and flood risk.

Develop evidence of the effectiveness of various NbS and NFM actions to inform policymakers.

• GIS Tool 
• NFM Max Tool
• Hydrological 

models
• Pollution model

• NFM calculator
• HAT 

(hydrological 
assessment 
tool)

• Scalgo

• NFM Calculator



• Opportunity mapping (WWNP and Scalgo) 
• What, where, impact?

• Meet with landowner, develop ideas on the ground.
• Constraints and opportunities 

• Use Scalgo to further develop design
• What, where, storage calculations

• Arc GiS
• Combine Scalgo outputs with design. 

Pilot Sites and Scalgo 
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Pilot Sites and Scalgo 
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1

2

3
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Engage with communities & NFM Financing
• Identify and interview stakeholders at focus locations 

• Identifying NFM willingness to pay

• Green finance research

• NFM co-benefits review

• Living Labs *

Work Package 3 - Objectives
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Research in real-life situations 
developed iteratively through 
partnerships, connecting academic 
activities with non-academic partners

Benefits:

• Richer practice-based learning 
experiences for students

• Access to additional resource for 
learning for external partners

• Stronger partnerships between 
academic institutions and external 
organisations

Figure from Swedish International Centre for Local Democracy

Living Labs
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Establish a legacy of catchment NFM
• NFM Strategy for SUNO – with partners
• NFM investment opportunities

• Green finance 
• Farm grants and subsidies including Environmental Land Management Schemes
• Flood funding: Government funding and local funding options including from local 

beneficiaries

• Local capacity to deliver NFM
• Engage with policy and legislation

• (UoY and CYC + partners)

Work Package 4 - Objective
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Promote Ousewem to range of 
audiences

• Delivery partners

• Upstream and downstream 
communities

• Farmers and Landowners

• Investors

• Policy and Politics

Communication and Engagement

27WYFLIP, April 2024

Create and deliver innovative 
and bespoke engagement

• Hello Lamppost *

• Website 

• York river walk *

• Pubs & Boards

• The Artery

• Radio and News

Objective Innovation & Delivery (so far)



Hello Lamppost

WYFLIP, April 2024 28



• Interactive and 
educational

• Accessible NFM

• Work with partner 
organisations/ multi use

• Support tourism and 
York BID

York River Walk - proposal 
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• Implement and share our innovation!

• Delivery of pilot projects

• Feedback and development of tools

• Phase 2 – Focus areas, engagement & delivery  

• Monitoring

• Influence and inform policy 

Next Steps
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For more information contact; 

Ousewem@york.gov.uk 
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