School of Environmental Sciences

Senior Research Associate 

QUEST Earth System Modelling project (Ref: RA278)

We are seeking a highly motivated research associate to help understand the feedbacks between marine ecosystems and climate, and identify potentially dangerous climate paths. The research associate will be based in the 5** School of Environmental Sciences and will work with Dr Corinne LeQuere and Professor Andy Watson as part of a team coupling an existing ocean biogeochemistry model that is more closely based on ecological principles to an appropriate version of the Hadley’s Earth System Model, and to analyse the results in terms of feedback direction, feedback intensity, and potential extreme situations. The feedbacks to analyse include direct physics-biomass interactions and indirect feedbacks through CO2 and DMS caused by a whole suite of changes in ecosystem composition driven by changes in temperature, pH, stratification, and nutrient supply. The use of observations to constrain model behaviour is highly encouraged in this project.

The work will be done in collaboration with the multi-disciplinary scientists from the Dynamic Green Ocean Project (http://lgmacweb.env.uea.ac.uk/green_ocean). It is expected that the person will take some leadership in the project and attend international conferences and co-ordination meetings.

The post is for a fixed-term of three years and is available from 1 July 2006. 

The School

In the School of Environmental Sciences, physical, chemical, technical, biological and social science methods are applied to the study of natural and human environments and man's role in them.  This 5** rated interdisciplinary School therefore brings together subjects usually studied in several departments.  It is one of the longest established, largest, and most experienced Schools of Environmental Sciences in Europe; it incorporates the Climatic Research Unit, the leading organisation in Britain for the study of climatic changes, the Centre for Environmental Risk, established with generous funding from the Wolfson Foundation, CSERGE, an ESRC funded research centre funded to study social and economic aspects of global change and The Tyndall Centre for Climate Change Research.  The latter is the UK’s leading scientific research centre for undertaking integrated research and the evaluation, development and promotion of sustainable options for the effective response to climatic change.  The School has a close association with the Sainsbury Centre for Visual Arts.

The School currently has 413 undergraduate students, most of them studying for a single honours BSc (Hons) degree in Environmental Sciences.  This degree course comprises a wide-ranging preliminary programme and about 30 honours courses from which the students choose in the second and third years.  The School has over 185 graduate students studying for MSc, MPhil or PhD degrees and was graded ‘Excellent’ in the most recent Teaching Quality Assessment and 5* by the HEFCE Research Assessment Exercises in December 1996 and December 2001.  It has now been upgraded to the UK’s only 5** Environmental Sciences department.

The School as a whole is notable for the external funds it attracts from the Research Councils, Government departments and other industrial and quasi-industrial sources both at home and abroad.  These research contracts allow us to employ a group of about 100 research staff.

The Project

A key deliverable for QUEST will be the development of a fully coupled Earth system model (QESM), which will include chemistry-ecosystem-climate interactions and will have new, state-of-the-art modules for ocean- and land-biosphere processes, and for atmospheric chemistry and aerosols including their interaction with the biosphere. This proposal was funded by NERC to tender for the delivery of the Earth System Modelling Programme for QUEST. The principal aim of the programme is to develop a new Earth system model of intermediate resolution, based upon the Hadley Centre’s latest climate model, HadGEM1, and to make the model available to the NERC community through a flexible user interface. 
Currently, HadGEM1 uses the Hadley Centre’s ocean code, HadGOM1, originally derived from the Modular Ocean Model (MOM). The code’s present structure makes it difficult to optimise and to add new or different parametrizations and the decision has been made for UK climate modelling to move to the Nucleus for European Modelling of the Ocean (NEMO), a modelling framework based around the French ocean code, OPA. The timescale for the first integrations with HadGAM1a and NEMO is currently mid-2007. Current work on the PlankTOM Dynamic Green Ocean Model is been done with OPA. 

Current status: The developments of the Dynamic Green Ocean Model started in 2001, initiated by an international consortium of scientists with a common interest in modeling and its applications to Earth system problems. The model was originally based on the French PISCES biogeochemistry model, which includes the representation of four plankton functional types (PFTs) and the full cycles of phosphorus, iron, and silicon. The scientific consortium identified a total of 10 PFTs which are needed to represent the full interactions between marine ecosystems and climate on time-scales of a few months to one million years. Between 2001 and 2005, an additional PFT, a theoretical ballast model, and light-physical feedbacks were implemented in the model. Furthermore, databases of micro and meso zooplankton growth rates were built and analyzed to improve the parameterization of grazing. QUEST Theme 1 has funded one post-doctoral position to include the two PFTs responsible for the recycling of organic material, in collaboration with the ERSEM model developers at the Plymouth Marine Laboratory. The implementation of the final three PFTs is underway, financed by European projects. The international scientific consortium remains active and meets once a year to review the progress of the model and suggest further developments. 
New tasks: In this programme, UEA will provide an assessment of the direction and strength of the multiple feedbacks through which marine ecosystems interact with climate. UEA will undertake a comprehensive evaluation and tuning of the ocean model code using uncoupled, partially coupled and fully coupled simulations. UEA will also work with other scientists on this project to produce a version of the ocean model to interface to the QESM.  

Step 1: Development and evaluation of the uncoupled QPFT. In this step the QPFT model will not be coupled to the ocean, atmosphere or CO2, although there will be investigation of coupled feedbacks through absorption of light in the ocean, the role of inorganic ballast, and the influence of low pH on calcification. Climate input will be provided from the QESM AOGCM components (e.g. HadGEM1a simulations) and the mean state of the marine ecosystems will be compared with available observations such as year-to-year variability in ocean colour, and CO2 and O2 fluxes. This will enable adjustment of grazing subroutines to obtain stable ecosystem composition.

Step 2: Coupling to the physical climate system. In this step, the model will be coupled to the QESM except as regards the radiative effects of atmospheric CO2 concentration. The ocean model will simulate ocean biogeochemistry interactively. Integrations of the recent past will be performed to evaluate interannual variability; subsequently simulations at constant elevated CO2 will be used to assess the direction and strength of the coupling between the ecosystem composition and climate.

Step 3: Coupling to the QESM. In this step, atmospheric CO2 will be simulated interactively. We will verify stability of results and run fully coupled simulations for comparison with the previous versions. 

The objectives of this project can be extended to integrate new ideas and interests of the post-doctoral scientist. The full project is available to candidates upon requests (address questions and requests to c.lequere@uea.ac.uk)

Specific enquiries can be made to Dr Corinne Le Quere   c.lequere@uea.ac.uk  
General

Salary will be paid in the range £20,440 to £24,352 per annum on the Research and Analogous scale.

This appointment will be subject to completion of a satisfactory Pre-Employment Health Check to be carried out by the University’s Occupational Health Service.
Applications, which must include a completed application form, quoting reference number RA278 should be returned to the Human Resources Division, University of East Anglia, Norwich NR4 7TJ by 2 June 2006. 

Applications will not be acknowledged unless a stamped addressed envelope/postcard is supplied.

Please note that applications received after the closing date will not normally be accepted.   If you are submitting your application immediately prior to the closing date please contact the Human Resources Division on 01603 593034 to let us know that your application has been posted, and if possible also send a copy by fax (to 01603 593522) or email to hr@uea.ac.uk in order that we receive these by the closing date. 

Please ensure that you add the correct postage to your application pack as failure to do so will considerably delay receipt by this office, and may jeopardise your application for this post.

This document is available in alternative formats e.g.. large print, disc and on line.  If you need this document in an alternative format please contact us on 01603 593034, fax 01603 593522 or e-mail hr@uea.ac.uk       
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	Essential
	Desirable

	Education


	· BSc in environmental science, oceanography or a similar subject.

· PhD in modelling 
	

	Experience


	· Experience with the development and analysis of computer models, preferably of ocean biogeochemistry, ocean physics or climate.
	· Post doctoral specialisation in the modelling of ocean biogeochemistry, ocean physics or climate

	Achievements


	· Publication of papers in peer-reviewed journals. 
	

	Skills & Knowledge


	· Knowledge of UNIX and programming languages. 

· Excellent verbal and written communication skills in English. 

· Good IT skills in Microsoft Office programmes

· Report writing skills.
	· Advance knowledge of fortran.

· Experience in porting and optimising models, reading/writing netcdf outputs, and with sharing of resources (CVS). 

	Personal Attributes


	· Able to work independently and as part of a team towards shared goals.

· Organised approach to work. 

· Able to take some leadership in the project.


	· Dynamic person willing to share ideas and motivate younger scientists. 

	Special Circumstances


	· BSc in environmental science, oceanography or a similar subject.

· PhD in modelling 
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