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Background 
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 FACET has a number of well recognised short comings. 

 In addressing these it would be very easy to replace FACET 
with either: 

 A more complex toolset that provides unclear messages 
that fail to be ‘owned’. 

 An overly simplify process, giving results that would soon 
be exposed as unreliable and unfit for purpose. 



Basic structure of the LTIS analysis 
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Findings of the FaCET Scoping 2012 

 Highlighted (amongst others) the need to better reflect: 

 Interventions   

 Assessment risks 

 Floodplain extents 

 Future urbanisation 

 Policies that change in time  

 Strategy Selection  

 Regional Outputs 

 Validation 
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Findings of the FaCET Scoping 2012 

Also highlighted two key barriers as 

 The reliance upon a stepwise processing chain – making 
optimisation, sensitivity testing, uncertainty analysis etc 
difficult 

 The lack of a ‘collect once use many times’ architecture – 
using data from, and returning added value to, the latest 
data bases. 

And, to overcome these promoted the idea of: 

 An ‘on the fly’ process of analysis (linking risk and 
expenditure) 

 Drawing data from standard, progressively updated, 
databases 
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From FaCET 2012 scoping 
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Improved modelling LTIS 2015 

 FaCET Scoping lead to various measured step 
improvements for LTIS 2014. 

 But we are now reappraising these and setting a longer 
term direction 

 But what are the options? 
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Mode of running 
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Mode of running – How the expenditure and risk forecast tools are run is a key control in how easy it is to re-run the model.  This in turn determines how flexible it 

is and the practicality of exploring multiple investment scenarios and sensitivity testing etc. 

Predefined run scenarios As now Well tried and tested. Runs have to be pre-defined. This restricts 

the number of investment strategies and 

policy levers that can be practically 

explored. 

On-the-fly Using an emulator 

(building upon the Future Flood 

Explorer for example) 

Could be housed on laptop and very rapid 

to run. This would allow the user to explore 

many alternative investment strategies 

directly themselves (within the limits of the 

emulation). 

The construction of the emulator would 

need to be carefully thought through to 

support the user in exploring a full range of 

investment/policy levers. 

Using a full risk engine Based on the underlying analysis engine, 

any issue represented in the underlying 

engine could be change (maximising 

flexibility) 

  

To access the required processing power it 

is likely that the full risk engine would need 

hosting on the CMP or cloud.  

Modifications and rerunning could be 

complex unless well managed. 



The nature of the risk engine 
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Risk engine –The choice of risk analysis engine determines the feasibility of completing multiple runs and hence the practicality of exploring multiple futures (for 

example reflecting time varying investment and other change scenarios), the ability to optimise investments and explore uncertainty.  If the risk engine is too simple, 

the results lose credibility.  If it is too complex, runs will be too slow to be useful.  

Existing NaFRA engine Using the risk forecast as now The model exists and its limitations are well 

understood. Little or no development 

needed. 

Slow to run. Data preparation for each run 

can involve significant pre-processing 

making multiple running impractical. 

Improved NaFRA engine  Using a time-stepping dynamic 

hydrodynamic model  

Much of the basic research and piloting is 

complete with promising results.  

Unproven at national scale and slow(er) to 

run. Unlikely to be practical for LTIS without 

significant investment. 

New approach based on a 

more realistic hydrodynamic 

analysis  

Building upon the experience within 

the insurance industry (for example). 

More realistic (if appropriate input data is 

available).  

More complex to set up and maintain. 

Likely to be much slower to run and modify. 

Significant development required to 

incorporate defences and damages. 

Unknown and unlikely to be practical for 

LTIS in the short term but a strong prospect 

for the medium to longer term 

New approach using an 

emulator  

Use limited set of NaFRA runs to 

construct basic regression functions 

(similar to the CCRA Forecasting).  

Very fast to run at a national scale 

(effectively instantaneous) supporting 

multiple runs. 

  

Likely to be less credible than a full 

simulations. 

Many pre-cooked results would be required 

to build the emulator. 

Based upon a live mosaic of best 

local data  

As above, but the data used to create the 

emulation would represent a mosaic of the 

‘best’ able from local analysis (e.g. 

replacing NaFRA data with local MDSF2 

models as they are developed). 

Many pre-cooked resulted would be 

required to build the emulator. 

Careful validation would be required to 

determine accuracy.  



The nature of the cost estimation method 
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Expenditure engine – A credible assessment of cost is a central component of the LTIS.  It will be important that effort is also devoted to this aspects of the 

analysis  

Existing 

expenditure 

forecast approach 

AIMS data, unit cost data, 

deterioration rates. 

Well tried and tested, uses AIMS data 

directly. Consistent approach.  Includes 

uncertainty bands. 

Although much quicker than the risk forecasting, is 

not instantaneous. 

Use of local 

information  

Making better use / mining SAMPS 

information 

Should be more accurate May lead to inconsistencies and may be less 

flexible. 

Refined bottom-up 

costing  

As developed as part of the 

FRMRC II costing module – 

developing cost functions 

Provides ‘action’ specific costs enabling 

small and large investments, capital and 

revenue to the determined.  Uncertainty 

analysis easily embedded. 

Costing rules must be fully described prior to the 

analysis. To provide credible estimates rules can 

soon become very complex and difficult to follow. 



The approach to uncertainty analysis 
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Analysis of ‘routine’ uncertainties in data and method of analysis  – An important aspect to gaining confidence is the LTIS results  

Sensitivities testing Making it easier for the user to 

explore ‘what-if’ questions 

Transparent and easily understood. No overall quantitation of uncertainty. 

To be practical the analysis engine must be 

easily accessible and quick to run 

(otherwise costs escalate) 

Multi-attribute scoring and weighting An expert process of weighting 

the quality of importance inputs 

to LTIS (along the lines of the 

NaFRA Confidence Score) 

Transparent and easily understood. A relative confidence score provide not an 

‘absolute’ quantification.  

Expert lead – difficult to include complex 

interactions. 

Sampling methods Quantify uncertainty in risks and 

costs using Monte Carlo or 

similar sampling techniques.  

A quantified result provided (i.e. 

distributions on cost and risk). 

Many interactions automatically 

included. 

  

Black-box 

Potential for a high computational demand 

Underlying model structure and input 

distributions maybe difficult to establish. 



The approach to uncertainty analysis 
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Accounting of severe future uncertainties in the strategy selection – Some investments close-off future choices. Others open up future options. This 

temporal inaction between choices made is not currently captured in LTIS but could be. 

Decision tree methods Simplified process of 

determining policy options as a 

decision tree 

Limited additional overhead, and 

would build upon the developments 

made in the Accounting for Adaptive 

Capacity project (using the decision 

tree methods) 

Some additional overhead but limited. A 

more complex policy description. 

Real-options Formal process of accounting 

for described future 

uncertainties and alternative 

investment options 

A comprehensive approach that 

accounts for future uncertainties. 

Black box. 

A developing approach that remains 

inherently complex and time consuming.  

Likely to be inconsistent with the need of a 

more flexible, fast to run, analysis.  



Governance/development opportunities…. 

To date LTIS has largely been an Agency endeavour, but a partnership 
approach has made attractions: 

 Many could / should make a legitimate contribution: 

 Academic advances – in climate science, decision theory and 
asset performance (deterioration etc) 

 Ongoing processes improvements in underlying data and 
costing  

 Many organisations have an interest in LTIS 

 Climate Change Committee: Climate Change Risk Assessment? 

 Various funders are interested in this challenge 

 NERC, EC, EPSRC, Agency etc 
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More questions…..please contact 

 

 Paul Sayers 

 Paul.sayers@sayersandpartners.co.uk 

 Skype: floodsman 

 Telephone: 01865 600039 
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