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Funding: They University of Glasgow will fully-fund this position for a suitable candidate.
Project rationale: Forestry activities such as clear-felling, have the potential to enhance the transfer of nutrients (C, N, P), from soils to water, which is undesirable for maintenance of carbon stores and protection of sensitive waters from nutrient enrichment. However, whilst nutrient losses may be important at a small scale, if the river into which they are discharged is sufficiently large to achieve sufficient dilution, then negative effects will be minimised. Riverine export of nutrients is dependent on nutrient concentration in drainage waters, in turn influenced by where the water is sourced (surface or deeper), and run-off volume and pathway. This studentship will study differences in nutrient discharge between forested and felled peat soils, under different river flow conditions to calculate export budgets. Characterising controls of temporal variation will be key to assess whether there is a ‘safe’ threshold for the extent of annual felling activity within sensitive catchments. Use of GIS to map and connect measured nutrient budgets and source of run-off to Earth surface parameters important in the release of nutrients, such as soil type and depth, land use, age and proportion of forest cover, and length of time since harvest, will allow the software to be used in a predictive capacity, to investigate the role of forest design and management in limiting such losses. This project is thus appropriate to SAGES Research Theme 2: the terrestrial carbon cycle, and feed into Integrative Programme 1: modeling Earth system dynamics.
Methodology:
1. Detailed study within a forested peatland catchment in SW Scotland of the spatial and temporal variation in C, N & P concentration in streamwaters in response to forest clear-felling, utilising intensive measurements (facilitated by automated water samplers) to effectively capture the dynamics of nutrient change.

2. Measurements of rainfall and stream discharge to allow sub-catchment nutrient export budgets to be calculated, and use of oxygen stable isotope analyses to estimate soil water residence time in study catchments.

3. Use of GIS to relate the results to catchment characteristics and help model the impact of different felling regimes, and investigate the role of forest design and management in minimising the impact of forestry on nutrient losses.

Student development and training of the student: This project offers the student the opportunity to develop the following skills in contrasting but complimentary areas of environmental science:

1. an understanding of nutrient cycling that integrates hydrological, biogeochemical and soil science.

2. analytical prowess and good laboratory practice in the suite of analyses required for this project e.g. nutrient analysis; spectrophotometry/DOM isolation for characterisation of %C in water samples; gran alkalinity analyses for [TIC]; stable isotope analyses of water for estimating soil residence time / source.

3. hydrological skills through the need to gauge the main catchment outlet and thus describe absolute amounts of C,N and P exported.

4. an expertise in describing and modelling environmental data using GIS applications.
The student will undertake the Graduate Programme offered by Glasgow University thus furthering their research skill portfolio.

Infrastructure support: The equipment required for nutrient and carbon, colour and GIS analysis is in place at Glasgow University. Isotope analysis will be carried out at the Scottish Universities Environmental Research Centre, either by application to the NSS-funded Isotope Community Support Facility, or through the collaborative links with SUERC that exist with the consortium Universities. Field equipment will be supplied from both Glasgow and Edinburgh University, and the Forestry Commission.


Advertising summary: To study differences in nutrient (C, N, P) discharge between forested- and felled-peat soils, and determine by laboratory, field and GIS approaches whether there is a ‘safe’ threshold for the extent of annual felling activity within sensitive catchments. 

