PhD Topics

Topic:

Stochastic models for the analysis of MODIS satellite data with applications to monitoring real-life systems of great environmental significance.

Supervisors: 

Dr Małgorzata O’Reilly (School of Maths and Physics)

Prof JC Olivier (School of Engineering)

Aims and background:

Monitoring the environment and the use of natural resources is a crucial issue, which corresponds to the protection of the environment, and also has a direct effect on carbon emissions. The ocean and the forests are two major carbon dioxide sinks, and so if some changes in those environments occur, we need to know about them. Deforestation and loss of plankton in the ocean both increase carbon emissions. Monitoring these environments by observation using human eye is not a feasible solution, as the amount of data is beyond the human ability to analyse it. An example of application is illegal logging, which uses selective logging strategy, and is impossible to detect from the large data set without the use of tools.

Around the year 2000 the MODIS satellites have been installed by NASA, and since then it has been possible to obtain data of large-scale global dynamics including changes in Earth's cloud cover, radiation budget and processes occurring in the oceans, on land, and in the lower atmosphere for the first time. This has opened the door to monitoring the environment in a far more effective way. The collected data however, contains a lot of noise of stochastic nature, which is impossible to read without appropriate analytical tools. Consequently, we need to develop stochastic models for the analysis of this data so that we can monitor the various environments.

