CASE PhD studentship in Quality Assurance of Observational Data: A Bayesian Data Assimilation Approach.
Applications are invited for a CASE PhD studentship to be undertaken within the Mathematics group at Aston University, supported by the Engineering and Physical Sciences Research Council (EPSRC).
Project Background
While satellite and surface based remote sensing are seen as cutting edge areas for research, the recent changes in surface systems will re-invigorate interest in this important measurement area, in addition to opening up possibilities for novel research. Although surface observations are long-established, they continue to be of crucial importance meteorologically. For a number of purposes, there can be no satisfactory substitute for in-situ, surface observations. For example, consider that gradients of temperature and other parameters at frontal boundaries are strongest at the surface; indeed, the formation of ‘discontinuities’ in finite time is only possible very close to the surface. Another important application is in the forecasting of deep convection. The location and timing of convective initiation is highly sensitive to small scale variations in the surface temperature, dew point temperature, pressure and wind fields (e.g. moisture and temperature ‘plumes’, mesoscale areas of low pressure, mesoscale convergence lines). Whilst hourly observations have not generally been sufficient to resolve the pertinent features well, minute resolution data now available should allow this to be possible. This will be valuable, not least, in allowing comparison with higher resolution models which are capable of generating such features, but do not always capture their location and intensity correctly.
Project Outline
This is an exciting opportunity to work with Aston University (Dan Cornford) and the Met Office (Mike Molyneux) developing methods to assess the quality (uncertainties) of a number of new observations being considered for use within the Met Office. The project will also contribute to better understanding uncertainties within very high spatial resolution weather forecast models. 
Observations of the current state of the atmosphere are critical to constructing accurate weather forecasts, and developing accurate climatologies. The Met Office currently makes use of several hundreds of thousands of observations each day to provide optimal initial conditions for its weather forecasts, in a process known as data assimilation. Collecting these measurements is expensive. One area of opportunity for improving the set of observations available at low cost is the use of user contributed and external sensor network data. The use of this data requires better quantification of the data quality, particularly biases. This project will develop statistical methods based on Bayesian inference to allow the assessment of data quality, using reference standards (data of known quality) and models for the spatial and temporal variation of the observed properties as well as the associated biases and uncertainties. In particular we will develop spatial models for surface air temperature, snow depth, wind speed and precipitation using and extending Gaussian process models. One of the more interesting challenges we will address during the project is how to best use the information available from the increasingly high resolution numerical weather prediction models being used within the Met Office. These models are key parts of the Met Office forecast system and this project will contribute to better understanding and characterising their uncertainties. This will enable their output to be used with greater confidence. The student would gain skills in probabilistic modelling, data assimilation and meteorology. 
Financial Support
Support will be provided to Home/EU students (subject to eligibility) at the standard EPSRC rate of £13,290 with the corresponding standard EPSRC increases in subsequent years, plus a £3,000 per year supplementary award from the Met Office.
Requirements and application
We are looking for applicants with:
· a first class or upper second class honours degree or equivalent qualification in a subject with significant mathematical content (maths, statistics, physics, engineering, meteorology) 
· a commitment to learning and an enthusiasm for research
· willingness to travel between Birmingham and Exeter in particular
· ability to communicate and work in a team setting 
· an interest in meteorology or climatology
Applicants must fulfil the eligibility criteria for EPSRC funding through UK nationality and/or residency status (see http://www.epsrc.ac.uk/funding/students/pages/eligibility.aspx). 
To Apply: Application forms, reference forms and details of entry requirements, including English language are available at http://www1.aston.ac.uk/eas/research/prospective-students/. Note that a project specification does not need to be included with applications to these posts, but an personal statement should be included.
Closing Date: 17th December 2010.
Location: Aston University, Birmingham, B4 7ET.
Starting Date: Jan 2011 – June 2011, negotiable.

For further information please contact Dan Cornford (d.cornford@aston.ac.uk).
