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PERSONAL INFORMATION 
Date of Birth: 11 Sept 1960. Married since 1991. 2 children aged 6 and 10.  
British national. Email : dewar@bordeaux.inra.fr
 
ACADEMIC QUALIFICATIONS 
1982 B.Sc.    (Hons 1st class) University of Edinburgh (Mathematical Physics) 
1986 Ph.D. University of Edinburgh                (Mathematical Physics) 
 
CURRENT APPOINTMENT 
1997-present Unité EPHYSE (Laboratory of Functional Ecology and Environmental  

Physics), INRA Bordeaux, France ; Directeur de Recherches grade since 2004.  
http://www.international.inra.fr/join_us/working_for_inra/portraits/roderick_dewar  
 
EMPLOYMENT HISTORY 
1994-1997 Senior Research Fellow, School of Biological Sciences, UNSW, Sydney 
1989-1994 Senior Scientific Officer, Institute of Terrestrial Ecology, Edinburgh 
1986-1987 Postdoctoral Research Assistant, Dept. Theoretical Physics, Univ. of Oxford 
 
 

RESEARCH CAREER SUMMARY (1983 - 2007) 
 

 My doctoral (1983-86) and post-doctoral (1986-87) research was in theoretical physics, 
where I studied the self-similar (fractal) patterns that underlie magnetic phase transitions, percolation 
across disordered media, the spread of epidemics, and aggregation processes [1-5, see Publications].  
 
 In 1989 I underwent my own thematic phase transition to biology. In collaboration with an 
international network of colleagues, I have developed simple mathematical models to gain insights into 
the integrative behaviour of plant and ecosystem processes generally, and, more particularly, to predict 
the responses of forest ecosystems to climate change and management practices.  
 
 My biological research to date has involved modelling of individual plant processes (e.g. 
stomatal function [23,43], plant respiration [38], photosynthetic acclimation [31, 33]) as well as their 
integration at the whole-plant and ecosystem levels (e.g. growth allocation [13,14,27], carbon balance 
[6,7,11,16,22,36,39] and sustainable productivity [25,29,41,42]). My focus on theory, synthesis and 
simplicity in modelling is a reflection of my background in theoretical physics. 
 
 My mechanistic explanation for the conservative behaviours of light-use and carbon-use 
efficiencies in terms of plant acclimation processes [26,31] provides a physiological basis for the use of 
these concepts as simple, robust predictors of plant growth and respiration. In a complementary line of 
work, my synthesis [43] of two previous stomatal models (Tardieu & Davies, Ball & Berry) provides a 
simple mechanistic picture of the combined effects of soil water stress, above-ground environmental 
factors, and internal physiological characteristics, on the water-use efficiency of plants.  
 
 Most recently, in a return to my physics roots (statistical mechanics) I have also been 
studying the Maximum Entropy Production (MEP) hypothesis, a potentially quite general 
organizational principle governing complex, non-equilibrium systems – plants, ecosystems and climate 
systems being prime examples. My proposed statistical explanation of MEP [44,45,47] has generated 
considerable interest in using statistical mechanics and MEP to study the behaviour of such systems on 
different spatial and temporal scales, especially within the environmental sciences (Whitfield, J. Order 
out of chaos. Nature 436, 905-907 (2005)). My own applications of statistical mechanics in this area 
range from predicting the evolutionary optimization of biologically important macromolecules [48] to 
understanding patterns of diversity in ecological communities [50]. 
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I HAVE ONGOING RESEARCH COLLABORATIONS WITH …

· Peter Cox (UK Met Office Chair in Climate System Dynamics, Univ. Exeter) – application of MEP to cloud feedbacks and climate change.


· Axel Kleidon (Max Planck Institute for Biogeochemistry, Jena) – application of MEP to global vegetation/climate feedbacks.


· Amos Maritan (Dept. Physics, Univ. Padua) – theoretical basis of MEP, applications of statistical mechanics to biodiversity.


· Davor Juretić, Pasko Županović (Faculty of Natural Sciences, Mathematics and Education, Univ. Split) – theoretical basis of MEP, applications of MEP to biophysics.


· E-FlowNet (G. West, Sante Fe Institute; J. Harte, Univ. Berkeley; S. Hubbell; Univ. Georgia & 18 others) – general principles governing metabolism and energy flow in ecology.


· Annikki Mäkelä (Dept. Forest Ecology, Univ. Helsinki), Ross McMurtrie (BEES, Univ. NSW), Belinda Medlyn (Macquarie Univ.) – optimization theory of leaf area dynamics and forest productivity.


PROJECT MANAGEMENT SINCE 1991

· 1991-94. P.I. of UK NERC project TIGER I.1: Global Terrestrial Carbon Cycle Modelling (ITE/Hadley Centre). c. £120,000.

· 2004-05. P.I. of INRA project Evaluating the Hypothesis of Maximum Entropy Production for Plant and Ecosystem Functioning (INRA/CEH Edinburgh/Univ. Maryland). € 30,000. 

· 2004-07. INRA co-ordinator of Finnish Academy project Meregrowth: Mechanistic Modelling of Regional Variation in Forest Productivity (Univ. Helsinki/INRA). € 304,125

· 2008-10. INRA co-ordinator of Finnish Academy project OptimaL: Mechanistic explanation of regional variation in leaf area index, light use efficiency and forest production (Univ. Helsinki/INRA/UNSW/Macquarie Univ. – submitted proposal). € 313,800.

PEOPLE MANAGEMENT SINCE 1999    

· 1999-2003. Co-managed the Groupe du Fonctionement des Forêts (GFF), a consortium of 3 Bordeaux forest research labs. Organized inter-lab seminar programme. Contributed to the consortium’s response to numerous grant applications, and to the definition of job profiles.

· 2001-2003. Led the Modelling and Spatialisation group (5 full-time staff) within INRA’s then Bioclimatology lab at Bordeaux (now INRA-EPHYSE).


· 2004-present. Member of core management team and modelling co-ordinator of INRA-EPHYSE (35 full-time staff).

· 2004-2006. Led the Biological Processes group (15 full-time staff) within INRA-EPHYSE.


ORGANIZATION OF SEMINARS AND WORKSHOPS SINCE 1987

· 1987. Organised Institute of Physics Meeting Theoretical Magnetism (Univ. Oxford, 7 July).

· 1992-94. Organised Journal Club (Institute of Terrestrial Ecology, Edinburgh).

· 1994. Co-organised NATO Advanced Research Workshop Prospects for Carbon Sequestration in the Biosphere (Univ. Heriot Watt, 18-21 July).

· 2000-01. Organised GFF, Bordeaux seminar programme.

· 2000. Co-organised EFI international workshop Models for the sustainable management of temperate plantation forests (INRA Bordeaux, 7-9 Sept) and principal editor of the Proceedings [41].

· 2003. Co-organised international workshop Scaling problems in forest modelling  (INRA Bordeaux, 20-22 Jan).

· 2003-06. Organised/co-organised 4 international workshops on Maximum Entropy Production (INRA Bordeaux 2003-05/Split 2006).

· 2007. Organised international workshop Physiology-based modelling of forest productivity at regional scales (Biarritz, 27-29 Nov). 

13 KEYNOTE PRESENTATIONS AT INTERNATIONAL MEETINGS SINCE 1995

1995: ForMod95, Hobart.

1996: Modelling Mixed Species Forests, Atherton NSW.

1998: C-N Interactions, Vindeln, Sweden.

2001: Water Transport in Woody Plants, Hyytiälä, Finland.

2002: Daisyworld and Beyond, Edinburgh.

2003: EGS-AGU-EUG Joint Assembly, Nice; MEP Downunder, Canberra.

2004: AOGS 1st AGM, Singapore.

2005: Quantitative Ecology, Abdus Salam ICTP, Trieste.

2006: JEF, Nouan-le-Fuzelier, France; MEP, Split; Modelling Forest Productivity, Sydney.

2007: MEP, Jena. 

TEACHING AND SUPERVISION SINCE 1983

· Tutor in undergraduate maths (Univ. of Edinburgh, 1983-86, 15h/yr) and physics (Univ. of Oxford, 1986-87, 10h/yr).

· Co-ordinator/deliverer of 2 teaching modules on plant and ecosystem modelling at Bordeaux (20 h/year each): Ecole Nationale d’Ingénieurs des Travaux Agricoles (1st year undergraduate module, since 2002) and University of Bordeaux I (2nd year Masters, since 2004) - the latter was voted best teaching module by students in 2004-05 and 2005-06

· Guest lecturer: The maximum entropy formalism of statistical mechanics and its application to environmental science. Two lectures given to undergraduate physics students at Padua University, 24-25 January 2007. Numerous others to undergraduate students and young researchers in France.

· Supervised Masters student : F. Million (Univ. Paul Sabatier, Toulouse, 2005). 

· Co-supervised 6 PhD students: Institute of Terrestrial Ecology, Edinburgh (A. Stevens, 1992-94) ; UNSW Sydney (B. Medlyn 1994-96) ; INRA Bordeaux/Univ. Bordeaux II (A. Quereix 1998-2001, S. Delzon 2001-2004) ; INRA Bordeaux/Univ. Paris VI (M. Castelan 1999-2002) ; INRA Bordeaux/Univ. Bordeaux I (A. Cheaib 2002-2005).

· Teaching and co-supervision for a proposed PhD programme on applications of Maximum Entropy Production in biophysics, University of Split, Croatia (from 2008).

· Member of thesis examination juries : A. Bosc (INRA Bordeaux, 21 May 1999), A. Quereix (INRA Bordeaux, 10 April 2001), O. Franklin (Univ. Uppsala, 26 Sept 2003).

OTHER SERVICES

· 1993-94. Chair, Computer Users’ Group, Institute of Terrestrial Ecology.


· 2007. Chair, working group to set up INRA-EPHYSE’s web site. 


· Member of numerous recruitment panels for ITE and INRA.


· External reviewer for numerous grant applications.


· Reviewer for numerous journals in physics, chemical physics, plant biology, ecology.

REFEREES
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4.
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5.
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6.
Dewar R.C. 1990. A model of carbon storage in forests and forest products. Tree Physiology 6, 417‑428.
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9.
Cannell M.G.R., Dewar R.C. & Thornley, J.H.M. 1992. Carbon flux and storage in European forests. In Responses of Forest Ecosystems to Environmental Changes (eds. A. Teller, P. Mathy & J.N.R. Jeffers), Elsevier Applied Science, London and New York, pp. 256-271.
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11.
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13.
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15.
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16.
Cannell M.G.R., Dewar R.C. & Pyatt D.G. 1993. Conifer plantations on drained peatlands in Britain: a net gain or loss of carbon?  Forestry 66, 353-369.


17.
Dick J.McP., Dewar R.C. & Leakey R.R.B. 1993. A mechanistic model of rooting for the sustained mass propagation of stem cuttings. In Mass Production Technology for Genetically Improved Fast Growing Forest Tree Species, pp.59-65. AFOCEL, Nagis, France.


18.
Jarvis P.G. & Dewar R.C. 1993. Forests in the global carbon balance: from stand to region. In  Scaling Physiological Processes:  Leaf to Globe (eds. J.R. Ehleringer & C.B. Field), Academic Press Inc., San Diego, USA, pp. 191‑221.


19.
Cannell M.G.R. & Dewar R.C. 1994. Carbon allocation in trees: a review of concepts for modelling.  Advances in Ecological Research 25, 59-104.
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26.
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27. Medlyn B.E. & Dewar R.C. 1996. A model of the long-term response of carbon allocation and productivity of forests to increased CO2 concentration and nitrogen deposition. Global Change Biology 2, 367-376.

28. Dewar R.C. 1997. A simple model of light and water use evaluated for Pinus radiata. Tree Physiology 17, 259-265.


29. McMurtrie R.E. & Dewar R.C. 1997. Sustainable forestry: A model of the effects of nitrogen removals in wood harvesting and fire on the nitrogen balance of regrowth eucalypt stands. Australian Journal of Ecology 22, 243-255.


30. McMurtrie R.E. & Dewar R.C. 1998. Ecosystem modelling of the CO2-response of forests on sites limited by nitrogen and water. In Carbon Dioxide and Environmental Stress (eds. Y. Luo & H.A. Mooney), Academic Press, San Diego, pp. 347-369.

31. Dewar R.C., Medlyn B.E. & McMurtrie R.E. 1998. A mechanistic analysis of light and carbon use efficiencies. Plant, Cell and Environment 21, 573-588.


32. Medlyn B.E. & Dewar R.C. 1999. Comment on the article by R.H. Waring, J.J. Landsberg and M. Williams relating net primary production to gross primary production. Tree Physiology 19, 137-138.


33. Dewar R.C., Medlyn B.E. & McMurtrie R.E. 1999. Acclimation of the respiration/photosynthesis ratio to temperature : insights from a model. Global Change Biology 5, 615-622.


34. Dewar R.C. 1999. Plant energetics and population density. Nature 398, 572.


35. Champion I., Dewar R.C., Loustau D., Bert D. & Danjon F. 2000. Coupling SAR data with forest growth models. International Journal of Remote Sensing 21, 1763-1766.


36. McMurtrie R.E., Dewar R.C., Medlyn B.E. & Jeffreys M.P. 2000. Effects of elevated [CO2] on forest growth and carbon storage : a modelling analysis of the consequences of changes in litter quality/quantity and root exudation. Plant and Soil 224, 135-152.


37. Medlyn B.E., McMurtrie R.E., Dewar R.C. & Jeffreys M.P. 2000. Soil processes dominate the long-term response of forest net primary productivity to increased temperature and atmospheric CO2 concentration. Canadian Journal of Forest Research 30, 873-888.


38. Dewar R.C. 2000. A model of the coupling between respiration, active processes and passive transport. Annals of Botany 86, 279-286.


39. McMurtrie R.E., Medlyn B.E. & Dewar R.C. 2001. Increased understanding of nutrient immobilisation in soil organic matter is critical for predicting the carbon sink strength of forest ecosystems over the next 100 years. Tree Physiology 21, 831-839.


40. Quereix A., Dewar R.C., Gaudillere J.-P., Dayau S. & Valancogne C. 2001. Sink feedback regulation of photosynthesis in vines : measurements and a model. Journal of Experimental Botany 52, 2313-2322.


41. Dewar R.C. 2001. The sustainable management of temperate plantation forests : from mechanistic models to decision-support tools. Proceedings of the IEFC Workshop Models for the sustainable management of temperate forest plantations, INRA Bordeaux, 7-9 September 2000. European Forest Institute Proceedings 41, 119-137


42. McMurtrie R.E., Halliday J.C., Dewar R.C., Tate K.R., Corbeels M. & Scott N.A. 2001. Modelling long-term changes in forest productivity due to altered soil nitrogen supply. Proceedings of the IEFC Workshop Models for the sustainable management of temperate forest plantations, INRA Bordeaux, 7-9 September 2000. European Forest Institute Proceedings 41, 59-70.


43. Dewar R.C. 2002. The Ball-Berry-Leuning and Tardieu-Davies stomatal models : synthesis and extension within a spatially aggregated picture of guard cell function. Plant, Cell and Environment 25, 1383-1398.


44. Dewar R.C. 2003. Information theoretic explanation of maximum entropy production, the fluctuation theorem and self-organized criticality in non-equilibrium stationary states. Journal of Physics A 36, 631-641.


45. Dewar R.C. 2004. Maximum entropy production and non-equilibrium statistical mechanics. In Non-Equilibrium Thermodynamics and Entropy Production : Life, Earth and Beyond (eds. Kleidon A, Lorenz R), Springer-Verlag, pp. 41-55.


46. Delzon S., Sartore M., Burlett R., Dewar R.C., Loustau D. 2004.  Hydraulic responses to height growth in maritime pine trees. Plant, Cell and Environment 27, 1077-1087.

47. Dewar R.C. 2005. Maximum entropy production and the fluctuation theorem. Journal of Physics A 38, L371-L381.


48. Dewar R.C., Juretić D., Županović P. 2006. The functional design of the rotary enzyme ATP synthase is consistent with maximum entropy production. Chemical Physics Letters 430, 177-182.


49. McMurtrie R.E., Dewar R.C., Medlyn B.E., Norby R., Reich P.B. 2007. Why are plant growth responses to elevated CO2 amplified when water is limiting but reduced when nitrogen is limiting? An optimization hypothesis. New Phytologist (in revision). 


50. Dewar R.C., Porté A. 2007. Statistical mechanics unifies different macroecological patterns. Journal of Theoretical Biology (in review).
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