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How much can natural measures reduce flooding at large scales? To answer this question over the next three years the Q-NFM
investigator team will work in three large Cumbrian catchments (‘test basins’), the Eden, Derwent and Kent (see Task 3) with their
partners who are delivering NFM interventions (see Task 7). The project has seven tasks that will build a scientifically credible, shared
understanding of the role that Natural Flood Management (NFM) could play in reducing flood risk in the UK and locally in Cumbria (the
test region). Task 7 relies on the expertise and experience gained by partner organisations and both informs Task 4-6 modelling and
provides a means of sharing findings from across the project.

Task 1. Field observed scientific evidence from 
national and international research

A rigorous assessment of the available field-observed evidence is a pre-requisite
for credible research. Within a ‘Catchment Change Database (CCD)’ this evidence
will be 'weighted' based on its quality and local environmental relevance and will
be used directly in the modelling and also provide a resource that can be used by
NFM practitioners and other researchers across the UK.

e.g., Ewc workbook-based CCD: broadleaf trees spreadsheet (part of)

Task 2. New observations to inform the 
modelling and fill unacceptable 
evidence gaps

The investigator team, working with partners delivering NFM,
will collect new field-observed evidence of hydrological
change at NFM-feature scales. This will add to the existing
scientific evidence base filling knowledge gaps and increasing
our confidence in subsequent modelling results.

Task 5. Scenarios for NFM in each 
catchment

The NFM deployment scenarios used in modelling (Task 4) are set
within this task and cover: (a) the theoretical maximum extent of
interventions and hence maximum possible flood mitigation benefit;
(b) a range of scenarios where optimal placement of NFM features is
investigated; and (c) a range of 'realistic' scenarios defined by our
partners with their local (or wider expertise) in NFM deployment
possibilities. This third set of scenarios comes from a range of partner
and wider stakeholder activities undertaken in Task 7.

Task 6. What are the non-optimal or negative aspects of NFM performance and how 
effective will be they be with climate change? 

The use a second modelling tool to run a range of scenarios for key ‘at risk communities’, where the NFM features are performing sub-
optimally, to quantify the risks arising from NFM interventions. We use the same tool to explore NFM performance for a wider range of
storm scenarios than present within the existing records to quantify NFM’s role in climate change mitigation.

Task 7. Engagement and co-design with Q-NFM partners and wider stakeholders

This task is as important as the core modelling Task 4. We need the expertise of our Q-NFM Partners to: (a) prioritise the types
of possible NFM interventions to be investigated with modelling; (b) define spatial extents of NFM deployment that are
‘realistic’ in the Cumbrian and wider setting; (c) to help us present results that have both credibility and meaning for policy
makers, the wider CaBA community and the wider public; and (d) help us fully inform partners and other NFM implementing
organisations of deployment strategies that deliver optimal flood mitigation benefits.

Task 3. How well can we model the flood record distributed across Cumbria?

The first modelling task is to produce models of the observed records of river discharge across the three catchments; so that partners and wider stakeholders have trust in the way that we have captured and reduced modelling uncertainties.

NFM flood-mitigation benefit across 
large catchments

2287 km2 Eden @Sheepmount
(below Carlisle)

+663 km2 Derwent @ Camerton / SM 
(below Cockermouth)

209 km2 Kent @ Sedgwick 
(below Kendal)

Use of 30-yr Agency rainfall, borehole and river-flow
observations (e.g., St John’s Beck @ Thirlmere) Dynamic-TOPMODEL

Map: Cumbria County Council

Task 4. What are the flood 
mitigation benefits of NFM 
from feature-scales to large 
catchment scales in 
Cumbria?

This is the core task of the whole Q-NFM
project. Here we combine the acceptable
models of observed river discharge records
with shifts in the model parameters based on
our Task 1 NFM evidence base, and with a
range of spatially-distributed NFM scenarios
set by Task 5.
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e.g., http://wwnp.jbahosting.com
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