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TITLE

Improving Models for Local Freeze Risk

PURPOSE


This research will develop a rigorous inference framework for probabilistic freeze risk analysis, setting the problem in a principled Bayesian spatio-temporal framework. It will identify and account for the factors that determine the spatial distribution of minimum air and soil temperatures. As well as producing results for freeze risk, the project will establish a principled statistical methodology that can be applied to general atmospheric hazards. 

RELEVANCE


Current methods used to estimate the spatial distribution of freeze risk do not make optimal use of the data available. The insurance industry must know the 'average' and 'extreme' risk that might be expected for a given hazard. This requires the specification of the full joint probability density function for the variable concerned at each spatial location. The more accurate the assessment of the distribution of the variable that presents a risk, the more accurate a picture of the resulting loss scenarios and loss expectation is possible. Current models for the distribution of minimum air temperature are rather crude and do not optimally use the information available. This project directly resolves the previous weaknesses, and in so doing addresses the many of the issues raised in the Tsunami 'hot topics'.

RESEARCHER(S)

Dr. Dan Cornford, Computer Science, Aston University
Dr. Ian Nabney, Neural Computing Research Group, Aston University
Prof. David Lowe, Neural Computing Research Group, Aston University

PLAN OF RESEARCH

At the start of the project we will consult with the Tsunami consortium to ensure we are considering the most relevant variable for their risk assessment. Acquisition of data sets required (such as a digital elevation model, land cover and meteorological data) will be undertaken at the same time as the development of the novel hierarchical Bayesian mapping algorithm. We will also determine the probability distribution of minimum air and soil temperatures, which we suspect to be non-Gaussian using long series of observations from selected stations. Once we have all the data we will optimise the model giving useful information both on the spatial distribution of freeze risk and the factors which control the risk. We will also develop a software implementation of model.

DELIVERABLES

· Report: The probability distribution of minimum air temperature (extreme events).

· Report: Topographical, cloud & land cover factors influencing minimum temperatures.

· Report: The spatial distribution of minimum air and soil temperatures.

· Web Interface: Online access to high resolution freeze risk and confidence maps.

· Software: Bayesian mapping of minimum temperatures. 

· Workshop: Spatial data modelling for atmospheric hazards in insurance.

TIME-SCALE

2 Years (+6 months if follow up study also undertaken)

COSTS (SALARY/DIRECT COSTS/OVERHEADS)

Post-doctoral research fellow 
£44.0K
Workshop organisation (speaker costs etc)
£3.0K
Secretarial support (workshop)
£4.2K
Consumables
£2.2K
Computer officer
£3.0K
Software Licences / shared resources
£5K
Hardware (includes big disk)
£14K
Travel (UK and European conferences)
£4.0K
Overheads (60%) based on half (staff) costs at the standard University rate for public
research (45%) and half at the lowest rate for commercial research (75%).
£30.7K


Total
£110.1K

Additional amount to undertake freeze loss assessment case studies
(see Exploitation) 6 month post-doctoral research fellow and overheads
£19K

SPONSORS (TO BE COMPLETED LATER)

RESOURCES (PERSON MONTHS)

24 months (Post doctoral research fellow) (+6 for follow on)
2 months (Computer officer)
3 months (Secretarial support, workshop organisation)

EXPLOITATION

The data on freeze risk could be included in already available software for risk assessment (subject to issues of data ownership – this is reason this is not a deliverable). Software to implement the methods used will be made available. Technical reports will be made available to sponsors during project to allow more accurate risk assessment. The methods could be extended to other meteorological variables. The workshop will enable users to understand the strengths and weaknesses of various statistical approaches to spatio-temporal modelling in atmospheric science. If the companies were interested then we could perform an additional 6 month investigation using case studies to assess the impact of freeze events on insurance claims using high resolution loss data supplied by the companies in the consortium.

PROMOTION

Workshop on spatial modelling for atmospheric hazards in insurance. The workshop will give a complete and comprehensive explanation of the practical aspects of statistical spatio-temporal modelling, aimed at people in the insurance industry who use spatial and spatio-temporal data. There will also be a project web page, an online freeze risk atlas, conference papers and publications in scientific and trade journals.
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