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Time Title 
09:00-
09:30 

Registration and coffee/biscuits 

  

09:30-
09:35 

Welcome to the ECI 
Prof. Jim Hall (Director of the ECI and iMAP co lead) 

  

09:35-
09:45 

Overview of the iMAP initiative and aims for the day 
Paul Sayers (iMAP co-lead) 

  

09:45-
10:15 

An end users and funders perspective: Why is iMAP different? 
• An Environment Agency Perspective on iMAP: Dr Andy Moores (Environment Agency) 

  

10:15-
10:45 

The major science challenges to be addressed in iMAP (as currently identified!) 
• Overview (Paul, 10mins)  
• Plenary discussion #1 – What is missing, what should be excluded and included (all, 20m  

Coffee 
11:00-
12:00 

Group discussions #1 - Transforming our understanding of infrastructure performance un  
conditions of change 
• Setting the scene and introduction (Jim, 5mins) 
• Group discussion to identify research challenges (all, 25mins) 
• Rapporteurs (15mins) 
• Plenary discussion to identify key areas to take forward (all, 15mins) 

  

12:00-
13:00 

Group discussions #2 - Disrupting design practice - Adaptive and resilient 
• Setting the scene and introduction (Paul, 5mins) 
• Group discussion to identify research challenges (all, 25mins) 
• Rapporteurs (15mins) 
• Plenary discussion to identify (all, 15mins) 

Lunch – buffet 
13:30-
14:30 

Group discussions #3 - Making better infrastructure investment choices at multi-scales 
• Setting the scene and introduction (Jim, 5mins) 
• Group discussion to identify research challenges (all, 25mins) 
• Rapporteurs (15mins) 
• Plenary discussion to identify (all, 15mins) 

  

14:30-
15:30 

Group discussions #4 - Transforming real-time infrastructure management and flood fore  
• Setting the scene and introduction (Paul, 5mins) 
• Group discussion to identify research challenges (all, 25mins) 
• Rapporteurs (15mins) 
• Plenary discussion to identify (all, 15mins) 

Tea 
15:45-
16:05 

Plenary discussion #2 – What is missing, what should be excluded and included (all – 20m  

  

16:05-
16:30 

Summing up and next steps 
Reflections on the day 
• An agency perspective (Andy) 
• An IMAP research team perspective (Paul and Jim) 
Next steps (Paul) 

 

Agenda
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The goal of iMaP

iMaP aims to:
 Be a significant research programme (over 5 years) that provides a new, 

richer, understanding of infrastructure performance and how to manage 
infrastructure systems efficiently and effectively. 

 Engage leading practitioners within Local Authorities, Environment Agency, 
SEPA, NRW, Rivers Agency and consultancy together with the best academics 
to co-develop a programme of innovative with the and transformative 
research.

 Develop co-funding lead by EPSRC across NERC, ESRC and practitioner sources 
(Environment Agency, SEPA, DARNI and others) to support the activities



What is FCERM 
infrastructure?

iMAP takes a 
broadly based 
view
(Sayers and Dawson, 

2014, draft)

Type of asset Example activities 
Local scale infrastructure 

Private 
homes and 
businesses 

Avoidance E.g. the use of planning to relocate new properties away from flood areas 
or above flood levels. 

Resistance E.g. the use of flood products to prevent water entering a property. 
Resilience E.g. the use of building materials and practice that aid the rapid return 

post internal flooding. 

Critical 
service 
nodes 

Avoidance 
E.g. the use of planning to relocate individual sites away from flood 
areas or above flood levels; consider spatial coherence in the design of 
networks functions. 

Resistance E.g. the deployment of property ‘ring dykes’. 

Resilience 
E.g. the use of function specific building designs and network 
redundancy to avoid loss of function if flooded (i.e. continued power or 
communication distribution). 

System scale infrastructure 
Hard path infrastructure – Planning, design and management of built infrastructure 

Linear and 
network 
assets 

Active E.g. barriers that can be deployed as temporary and demountable 
defences. 

Passive - Above 
ground 

E.g. raised defences and shore parallel structures (i.e. embankments, 
levee or dyke, breakwaters) through to storm water storage ponds. 

Passive - Below 
ground E.g. individual pipes, CSO’sand the drainage network they compose. 

Point assets 
Active E.g. pumps, floodsgates and sluices. 
Passive E.g. fixed trash screen, groynes as well as interface assets (that link 

above and below ground linear systems) such as manholes and gullies. 
Soft path infrastructure – Utilizing natural infrastructure systems 

Watercourse Channel  E.g. the management of vegetation (e.g. weed cutting) and sediment (e.g. 
shoal removal and dredging)  

Floodplain E.g. the management of floodplain roughness and debris recruitment. 

Coast Foreshore and 
backshore 

E.g. the management of dunes and beaches through active (e.g. recycling 
and profiling) and passive (e.g. sand fencing, marram grass planting) 
management as well as natural wetlands and soft cliffs. 

Urban 
landscape Urban land use E.g. the engineering of urban green space, managing surface 

permeability and debris recruitment. 
Rural 
catchment Rural land use  E.g. the management of rural run-off, sediment yields as and debris 

recruitment. 
 



iMaP – the timing is right

iMaP responds to the LWEC Strategy:
That recognises the importance of infrastructure and the need for innovative and 
transformative science to move practice forward
That highlights the need for a new way of working – co-developed and 
collaboratively delivered: cross-research councils, cross-discipline, push of 
excellence in science and the pull of practitioners. 
Reinforces the benefits of interdependent science with a clear and ambitious line 
of sight to practice
Utilise co-working and common piloting by design not by chance 

Basic Research Applied Research Development 
and pilots

Dissemination 
and training

Implementation 
in practice



iMaP – the timing is right

We want iMAP to build  upon, and learnt lessons from, past research:  
FRMRC – the advances made and lessons learnt

 Inspections methods, Investment analysis, Breach analysis
PAMS - and the many related activities within the joint programme over the past 
10 years (that have underpinned the move towards an asset systems based 
approach)
iCOASST and the recent Sandpit project (e.g. FLOODMemory)
EC Research - including Floodsite (reliability analysis, failure modes, overtopping 
and uncertainty) as well as many since.



iMAP – the timing is right

We want iMAP to complement and collaborate with parallel initiatives:
 Nationally

 Within the joint programme (as Andy sets out) with pull through projects, 
such as the Asset Performance Tools (ATP) project

 Wider NERC and EPSRC activities in environmental change and 
infrastructure

 Internationally
 To learn lessons from the gaps identified through the International Levee 

Handbook 
 Strengthen connections with leading infrastructure researchers in the 

Netherlands, US, Australia and elsewhere.
 Engage all infrastructure providers with an interest in flooding

 Involve and be of relevance to a wide range of infrastructure providers 
(Network Rail, Local Authorities and others as well as the Environment 
Agency)



Purpose of today and some ground rules

 iMaP is not yet funded
 Submission is anticipated Spring 2015.

 Purpose of today
 is to shape the proposal and identity the most promising research topics

 Funding mechanism
 EPSRC Responsive mode submission (Programme Grant)
 Competitive
 Peer Reviewed

 iMaP is not a soft touch, the research proposed must be:
 Internationally leading
 Innovative and transformative
 Interdependent and inter-disciplinary
 Meaningful for practice and engaged with practitioners



Purpose of today and ground rules

 Today is not a SANDPIT
 The proposal will be developed post this workshop 
 However, today we hope to:

 Confirm/identify:
– The most important user needs
– The major research challenges 

 Discuss the research topics where research innovation has the greatest 
opportunity to make a difference

 Identify those  individuals/organsiations that are most keen to be involved 
and most able to collaborate

 So, please do contribute constructively – this is of course the best way to stay 
involve (if you want to!)



Major science challenges to be addressed by iMaP

 iMaP has four major themes:
 Transforming our understanding of performance
 Disrupting design practice - Adaptive and resilient
 Making better investment choices at multi-scales
 Transforming real-time infrastructure management and performance 

forecasts

Note: We are not anticipating significant research in hydrodynamic modelling 
(e.g. inundation modelling) unless there is a primary connection with the 
themes above.

Each of these will be discussed today: but what is missing?



Approach to the group sessions and instructions

 5mins - Each theme will be introduced 
 25mins - In your groups (see your badge) we want you to:

 Identify a rapporteur
 Identify the most important infrastructure science challenges within that 

theme
 Innovative research topics / activities to address these
 The primary science outputs (methods, devices, prototype tools, 

observations and data etc)
 The most important user focused outputs
 Identify the most enthusiastic and leading science contributors
 Identify the most enthusiastic and leading users

 15mins - Report back in plenary (5mins each group)
 15mins - Contribute to the plenary discuss (and Jim and I will try and capture 

the best ideas)



Transforming our understanding of performance

Source: Environment Agency, 2014

The ‘design event is dead’ – but how do we replace it ?
Climate change is more than SLR or a change in flow – but how do we reflect this?
Where are the real tipping points?



Approach to the group sessions and instructions

 5mins - Each theme will be introduced 
 25mins - In your groups (see your badge) we want you to:

 Identify a rapporteur
 Identify the most important infrastructure science challenges within that 

theme
 Innovative research topics / activities to address these
 The primary science outputs (methods, devices, prototype tools, 

observations and data etc)
 The most important user focused outputs
 Identify the most enthusiastic and leading science contributors
 Identify the most enthusiastic and leading users

 15mins - Report back in plenary (5mins each group)
 15mins - Contribute to the plenary discuss (and Jim and I will try and capture 

the best ideas)



Disrupting design practice - Adaptive and resilient

Traditional 
‘fixed 
designs’
based on 
design loads 
has been 
exposed as 
not fit for 
purpose.
But what 
does adaptive 
design look 
like?
Natural 
systems
Engineered 
systems

Source: (Sayers et al, 2012b)



Disrupting design practice - Adaptive and resilient

Building in resilience and developing resilient designs and systems.
What do these look like, how do we deliver then?
Multi-functional and multi-purpose
Infrastructure that works with natural processes as well as hard engineering
More ambitious and integrated – ownership, funding, maintenance
Designed for exceedance and a richer view of ‘events’
Innovative materials
Cheaper – in the short, medium and longer term



Approach to the group sessions and instructions

 5mins - Each theme will be introduced 
 25mins - In your groups (see your badge) we want you to:

 Identify a rapporteur
 Identify the most important infrastructure science challenges within that 

theme
 Innovative research topics / activities to address these
 The primary science outputs (methods, devices, prototype tools, 

observations and data etc)
 The most important user focused outputs
 Identify the most enthusiastic and leading science contributors
 Identify the most enthusiastic and leading users

 15mins - Report back in plenary (5mins each group)
 15mins - Contribute to the plenary discuss (and Jim and I will try and capture 

the best ideas)



Making better investment choices at multi-scales

Attractive 
investment 
choices have 
a number of 
well described 
attributes -
But 
transforming 
concepts to 
innovative 
and flexible 
(local, 
regional and 
national) 
strategies 
remains out 
of reach?

1) Reducing vulnerability: 

• Consideration 1a: Have all reasonable opportunities to reduce vulnerability been taken? 

• Consideration 1b: Have steps been taken to limit future increases in vulnerability? 

• Consideration 1c: Has a full examination of the range of futures identified the potential for a 
significant increase in risk requiring a radical approach to managing the receptors? 

2) Making space for water and working with natural processes: 

• Consideration 2a: Have opportunities to make space for water and function been maintained/ 
enhanced? 

• Consideration 2b: In making space for water, can the scale of the receptors at risk be reduced? 

3) Delivering co-benefits and co-funding:  

• Consideration 3a: Have opportunities for present day co-benefits and co-funding been enhanced? 

• Consideration 3b: Have opportunities for future benefits been maintained/enhanced? 

4) Preparing for change:  

• Consideration 4: Has future modification been considered? 

5) Deferring/removing or abandoning: 

• Consideration 5a: Could it be removed/stopped with minimum impact on resources and the 
environment? 

• Consideration 5b: Can investment be delayed without an intolerable build-up of risk or foregoing of 
current opportunities? 

 Source: Brisley et al, 2014



Approach to the group sessions and instructions

 5mins - Each theme will be introduced 
 25mins - In your groups (see your badge) we want you to:

 Identify a rapporteur
 Identify the most important infrastructure science challenges within that 

theme
 Innovative research topics / activities to address these
 The primary science outputs (methods, devices, prototype tools, 

observations and data etc)
 The most important user focused outputs
 Identify the most enthusiastic and leading science contributors
 Identify the most enthusiastic and leading users

 15mins - Report back in plenary (5mins each group)
 15mins - Contribute to the plenary discuss (and Jim and I will try and capture 

the best ideas)



Transforming real-time infrastructure management and flood forecasts

Forecast models 
continue to 
advance: with 
better rainfall and 
coastal models, 
hydrological and 
nearshore 
responses – but 
significant 
evidence gaps exist

Winter 2013/14 floods highlighted: 
•Much richer nowcasting capability. Taking account 
of infrastructure performance; identifying hotspots; 
attribution of flood water pathways (where is it 
coming from/going?) 
•Better week-to-month ahead forecasting Including 
the changing performance and failure chance of 
defences. How bad could it get? When will it finish? 
•Real-time capacity for ‘what-if’ analysis; testing of 
where the water would go in the event of a breach.
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Approach to the group sessions and instructions

 5mins - Each theme will be introduced 
 25mins - In your groups (see your badge) we want you to:

 Identify a rapporteur
 Identify the most important infrastructure science challenges within that 

theme
 Innovative research topics / activities to address these
 The primary science outputs (methods, devices, prototype tools, 

observations and data etc)
 The most important user focused outputs
 Identify the most enthusiastic and leading science contributors
 Identify the most enthusiastic and leading users

 15mins - Report back in plenary (5mins each group)
 15mins - Contribute to the plenary discuss (and Jim and I will try and capture 

the best ideas)



IMAP – a Joint Programme
Perspective

Dr Andy Moores

Oxford University, 9 Oct 2014



Joint Programme

AM

SPIIMM



LWEC Research Strategy

• Research priorities
• Ways of working
• Key partners on a 

steering group
• Joint Prog one delivery 

vehicle



Research Landscape
Flooding Research Landscape
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 Blues Skies       Application Piloting Knowledge Exchange Tools

Research Council Collaborations Development of User Tools

Responsive Mode Directed Programmes Research Calls

Use of tools based on robust research

Aiding Translation Commercialising Outputs

Aiding Translation Key Sphere of Interest, with activity description

Necessary Line of Sight Current Gap in Activities



Academic Partnerships
Currently influencing £36m (March2014)

Commitment from this programme = £1.7m*
*=Funding £0.5m + Data + Manpower

~5%
Current examples
•Credible
•Flooding from Intense Rainfall
•Integrating Coastal Sediment 
Systems (iCoasst)
•Reliable 
•FCERM-net
•Foreshore Flood Analysis using 
Sentinel Satellite Space 
Technology (FAST) 
•FloodMemory
•Organisational Response to 
Flooding
•Blue/Green Cities
•LWEC Implementation Phase 
•Role of sediment structure in 
controlling river bed morphology 
•RISC-KIT



IMAP -What’s different?



Alignment



IMAP ‘fit’

AM

SPIIMM



Future Challenges?

• Political
• Economic
• Social
• Technological
• Legal
• Environmental



Some priorities....

• Efficacy – can it work?
• Effectiveness – does it work?
• Efficiency – is it worth it?



Some priorities....

• CAPEX vs REVEX
• Investment ROI - efficiency
• Dealing with uncertainty > portfolio
• Asset performance / deterioration under 

scenarios / sequencing
• M&E – risk of intervention / failure / 

passive approaches 



Some priorities...

• Indemnity as barrier to innovation eg
green design / materials

• Materials – new tech  / waste reuse
• Business models / decentralisation
• WLC of passive scheme vs active eg

gates
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