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PhD in Snow Observations and Modelling

A NERC studentship (details below) is available for an October 2010 start on the topic of Snow Observations and Modelling under the supervision of Professor Robert Gurney. The studentship is open only to UK students. 

Snow Observations and Modelling

Many of the studies of possible global warming show that the greatest warming will occur in polar regions.  There are also considerable risks of positive feedbacks in a warming, because melting areas of permafrost could release methane in large quantities.  Sea ice in the Arctic Ocean is already apparently reducing in area and thinning, although it is not yet certain whether this is part of a global warming.  

There have been observations of Northern hemisphere land snow area for nearly 50 years from spacecraft, and for nearly 30 years there have also been estimates of Northern hemisphere snow mass on land made from passive microwave observations.   Both have some uncertainties, particularly in areas of dense vegetation.  Recent advances in radiative transfer modelling may allow more understanding of retrievals of both snow area and snow mass, as well as of related variables related to snow structure.   Recent work has also shown that there are significant differences between observations and climate model outputs, particularly on snow mass distribution, which need to be resolved if there is to be confidence in model predictions.

This student will examine the use of spectral data on snow reflectance, and how these can be used to infer snow properties and their change over a season.  They will also use a model of a snowpack, and help with its further development, that will predict the change in snow properties over time.  Coupling this with a suitable model of snow reflectance, the student will check that the model predictions of snow spectral properties over time agree with observations.  The student will also incorporate a model of vegetation radiation interception that has already been tested, to examine the effects of vegetation on the observations.  

Colleagues in ESSC will couple the same model to a microwave emission model, so that joint use of optical and microwave remote sensing data can be examined.  Initial data used will come from existing field data taken in Idaho and Colorado, but there are opportunities to collect further field data as necessary, in Idaho, Canada and elsewhere.  There are new and exciting ways of observing snow structure using Ground Penetrating Radar and similar techniques, and there will probably be opportunities to collaborate with scientists making these novel observations.  If the retrieval techniques are successful, there may be opportunities to implement them with global remote sensing data held in NASA, Canada and elsewhere.

The student will need to have a good motivation to work in an interdisciplinary environment and an ability to work as needed with colleagues at other institutions.  The student will need good numerical and modelling skills, and preferably good computing skills.  If the student wished to participate in field work, they would have to be able to operate in remote field settings and be willing to undertake fieldwork training.

Please direct further enquiries in the first instance to Professor Robert Gurney, rjg@mail.nerc-essc.ac.uk .

