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Foreword

This thematic brochure dedicated to the Environment and Sustainable Development is more than just an update of the
previous 2006 edition. It reports on the activities of laboratories and research teams of the Académie Louvain, which
groups together three institutions, the FUCaM, FUNDP, FUSL and UCL. Nearly hundred research topics tackled by a
large number of laboratories are described.

The large range of areas of expertise and research fields highlights the multidisciplinarity and dynamism of the research
teams conducting studies in these fields, which are important to our societies. The competences have been divided
up into several sections, as follows:

The concept of sustainable development;
Conservation of resources and biodiversity;
Climate change and carbon management;
Sustainable mobility and land planning;
Sustainable agriculture and food security;
Sustainable production and consumption;
Human health and the environment;
Solidarity and social justice;

TICs and sustainable development;

Social responsibility of corporations and institutions;
Law and policy for a sustainable development.

v vV Vv VvV VvV VvV VvV VvV VvV v v

This brochure is expected to favour sustainable development oriented collaborations between the Academie labora-
tories and other institutions, be they public or private, including NGOs.
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Redefining prosperity: Multidisciplinary Approach

SENIOR SCIENTIST:

Research Field and Subjects

For many decades our societies have pursued the objectives of
economic growth and material progress. These objectives were
partly met in that one can today expect a longer life, higher
incomes, more leisure time, etc. On the other hand, adverse
effects have also been generated, the consequences of which
one today has to pay for dearly. Environmental problems,
affected quality of living in some respect and the rise of inequal-
ities are some of the numerous reasons why economic growth
does not — or does not any longer — positively impact on life sat-
isfaction. A good understanding of these issues goes far beyond
the scope of economics. With a view to feeding and enrich-
ing the economists’ approach, the research team is intrinsically
multidisciplinary: philosophers, sociologists, lawyers, medical
specialists, agronomists and engineers’ points of view are taken
into account.

Representative References

» |. Cassiers, C. DeLaN. La croissance ne fait pas le bonheur :
les économistes le savent-ils ? (en collaboration avec Catherine
Delain). Problemes économiques, n°® 2.938, 2 janvier, pp. 3-10.
(Repris de Regards économiques, n°38, mars 2006.

» |. Cassiers. Diverses interventions in Beyond GDE Measuring
progress, true wealth, and the well-being of nations Conference
Proceedings, Luxembourg, Office for Official Publications of the
European Communities, Expert invité, interventions reprises pp.
15-97-180-181-191-193, 19-20 novembre 2007.

» |. Cassiers. Pour changer de cap, dégrippons la boussole.
Revue nouvelle, n°® 3, pp. 53-61, mars 2009.

» |. Cassiers. Sortie de crise : relance ou changement de cap ?
Louvain, bimestriel de I'UCL, n° 179, pp. 35-36, juin-juillet
20009.

» |. Cassiers. Sortie de crise : relance ou changement de cap ? in
La crise économique et financiére de 2008-2009 : L'entrée dans
le 21e siécle ? Textes réunis par Y. De CoroT, V. DuiarDIN, R. CosTa,
V. be Moriame. Ed. Peter Lang, Bruxelles, a paraitre.

» |. Cassiers, G. THIRY. Au-dela du PIB : réconcilier ce qui compte
et ce que I'on compte (en collaboration avec Géraldine Thiry).
Regards économiques, a paraitre.

» Isabelle CASSIERS

Partnership

» ULB

Products and Services

» Training sessions

KEY WORDS

Prosperity
Redefining Progress
Rethinking Growth
De-growth

SENIOR SCIENTIST

Isabelle CASSIERS
isabelle.cassiers@uclouvain.be
Tel. : 32 (0)10 47 39 90

WEB SITE
http://www.uclouvain.be/275900.html
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Redefining prosperity: GDP and Beyond

SENIOR SCIENTIST:

Research Field and Subjects

Focus is on alternative indicators to GDP. Over the last sixty years
GDP has been used as the major yardstick in terms of assessing
the economic performance of a nation and leading economic
policies. However, it seems more and more obvious that this
statistical tool today is no longer accurate enough to tackle
the major issues of the 21"t century. Finding a substitute for
GDP implies thinking about the underlying progress concept(s),
adjusting the national accounting system and opening a socio-
political debate likely to lead to a new consensus. Clarifying this
debate should contribute to moving it forward.

Representative References

» |. Cassiers, C. Delain. La croissance ne fait pas le bonheur :
les économistes le savent-ils ? (en collaboration avec Catherine
Delain). Probléemes économiques, n°® 2.938, 2 janvier, pp. 3-10.
(Repris de Regards économiques, n°38, mars 2006.

» |. Cassiers. Pour changer de cap, dégrippons la boussole.
Revue nouvelle, n°3, pp. 53-61, mars 2009.

» |. Cassiers. Sortie de crise : relance ou changement de cap ?
Louvain, bimestriel de I'UCL, n°179, pp. 35-36, juin-juillet
20009.

» |. Cassiers, Beyond GDR, Measuring progress, true wealth, and
the well-being of nations, 19-20 november 2007, Conference
Proceedings, Luxembourg, Office for Official Publications of the
European Communities, interventions reprises pp. 15-97-180-
181-191- I'UCL, n°179, pp. 35-36, juin-juillet 2009.

» |. Cassiers, Beyond GDR Measuring progress, true wealth,
and the well-being of nations, Conference Proceedings, Luxem-
bourg, Office for Official Publications of the European Commu-
nities, pp. 15-97-180-181-191-193, 19-20 novembre 2007.

» Isabelle CASSIERS

» 1. Cassiers. Sortie de crise : relance ou changement de cap ? in
La crise économique et financiére de 2008-2009 : L'entrée dans
le 21e siécle ? Textes réunis par Y. De CoroT, V. DusarDIN, R. CosTa,
V. be Moriamt. Ed. Peter Lang, Bruxelles, (a paraftre).

» |. Cassiers, G. THIRY. Au-dela du PIB : réconcilier ce qui compte
et ce que I'on compte (en collaboration avec Géraldine Thiry).
Regards économiques, a paraitre.

» |. Cassiers. Redéfinir la prospérité. Direction d'un ouvrage col-
lectif interdisciplinaire. En préparation.

Products and Services

» Training sessions

KEY WORDS

GDP

Beyond Indicators
Alternative Progress
Measuring

SENIOR SCIENTIST

Isabelle CASSIERS
isabelle.cassiers@uclouvain.be
Tel. : 32 (0)10 47 39 90

WEB SITES
http://www.uclouvain.be/275900.html
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Sustainability.

Demographic, technological and normative aspects

SENIOR SCIENTISTS:

Research Field and Subjects

Topics to be investigated include specific issues relevant to
intergenerational justice, sustainability criteria and Pontryagin
optimality, optimal population size, population composition and
dynamics, population policy, the problem of short-termism, the
choice by firms of sustainable technology.

Methods used include philosophical argumentation and social
choice theory, general equilibrium theory, dynamical analysis,
and quantitative economic theory.

Objectives are: (1) to provide a critical approach to existing sus-
tainability criteria and propose new concepts, (2) to improve our
knowledge of the link between population, population compo-
sition and long term outcomes, and (3) to shed a new light on
the link between firms’ policy and (non-) sustainability.

Representative References

» R. Boucekking, Y. Yarsenko and N. Hritonenko, Optimal Firm
Behaviour under Environmental Constraints, CORE Discussion
Paper 2008-24, 2008.

» D. pe 1A Croix and D. Dotrori, Easter Island Collapse: a Tale
of Population Race, Journal of Economic Growth, 13, 27-55,
2008.

» D. e ta Croix and A. Gosseries, Population Policy through Trad-
able Procreation Entitlements, International Economic Review,
50, 507-542, 2009.

» A. Gosseries, Three models of intergenerational reciprocity, in
Axel Gosseries & Lukas Meyer (eds.), Intergenerational Justice,
Oxford: Oxford University Press, 2009.

Funding

ARC “Sustainability”

» David DE LA CROIX
» Raouf BOUCEKKINE
» Axel GOSSERIES

KEY WORDS

Criteria, growth
Population policy
Intergenerational justice
Short-termism
Sustainable technology
Childlessness
Environmental constraint
Optimality

Fairness

SENIOR SCIENTISTS

David DE LA CROIX
David.Delacroix@uclouvain.be
Tel. : 32 (0)10 47 34 53

Raouf BOUCEKKINE
Raouf.Boucekkine@uclouvain.be
Tel. : 32 (0)10 47 38 48

Axel GOSSERIES
Axel.gosseries@uclouvain.be
Tel. 1 32 (0)10 47 29 03
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Conceptual and Ethical Aspects
of Sustainable Development

SENIOR SCIENTIST:
» Bernard FELTZ

Research Field and Subjects Partnership

The research focuses on sustainable development concepts; this  » UCL, ENGE
includes epistemological aspect of this concept, including the » UGent

role of scientific experts in elaboration of ecological policy. Ethi- » FANC, Bruxelles
cal aspects are also explored. These have to do with “respect » UCC, Kinshasa
for nature”, which requires specific elucidation and the analysis

of specific scientific practices. Such analyses are more relevant

in relation with specific questions and if conducted jointly with ~ KEY WORDS

specialists in radiological protection, preservation and manage- Ethics
ment of equatorial forests... ECO'QQY
Sustainable Development
Expertise
Science
Representative References Precautionary Principle
Responsibility Principle
» B. Ferz. La science et le vivant. Introduction a la philosophie Nature
des sciences de la vie. De Boeck, Bruxelles, 2003. Modernity

» B. Fetrz, anp AL. Ethique, technique et démocratie, Academia Democracy

Bruylant, Louvain-la-Neuve, 2007.
» G. EcGERMONT AND B. Feurz. Ethics and Radiological Protection,  sgNIOR SCIENTIST

Academia Bruylant, Louvain-la-Neuve, 2008. Bernard FELTZ
» M. Detsol, B. Feiiz €1 M.C. Groessens, dir. de pub. Intelligence Bernard.feltz@uclouvain.be
animale, intelligence humaine, Vrin, Paris, 2008. Institut supérieur de philosophie (ISP)

» B. Ferz, P. Derourny, dir. de pub. Expertise, patrimoine naturel Tel. 1 32(0)10 47 46 12
et développement local en Afrique. Le Parc national des Virunga,

Revue des questions scientifiques, 179 (1), 2008.

» B. Feurz e7 I. Mvuezowo dir. de pub. Ethique et développement

durable, Revue philosophigue des Facultés catholiques de Kin-

shasa, Kinshasa, 2009.

» B. Feurz, dir. de pub. Darwin entre science et société, Revue

philosophique de Louvain, 107,3, 2009.

Funding
» Prix Tractebel

» FNRS, Belgium
» FSR, UCL
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Epistemology of Sustainable Development

SENIOR SCIENTIST:
» Stéphane LEYENS

Research Field and Subjects KEY WORDS
Epistemology
Since its coining in the eighties, “sustainable development” has Concept

become such a popular concept - a buzz word used by anybody Sustainable Development, theories

anytime - that it is hardly clear what the concept really means. Is

it mainly expressing concerns of ecology, of development and/  sgniOR SCIENTISTS

or of social justice? The idea of this research on the epistemol- Stéphane LEYENS

ogy of sustainable development is to make explicit the different stephane.leyens@fundp.ac.be
meanings theoricians and actors alike put under this concept, Tel. 1 32 (0)81 72 41 04

and to clarify the issues that lie behind.

Representative References

» S. Levens, Développement durable ou décroissance convi-
viale ? Quelques figures politiques. Libre Cours, n°61, 2007.

» S. Levens, Protection de la nature ou développement humain ?
Réflexions autour de la théorie du développement d’Amartya
Sen. Recherches Philosophiques Africaines, 35, 2009.

» S. Levens, La teneur du développement durable. Revue Lumen
Vitae, vol. LXIV, n°2, 2009.

» S. Levens, A. be HeeriNG, Stratégies de développement durable.
Développement, environnement, justice sociale. Presses Univer-
sitaires de Namur, 2010.

» S. Levens, A. pe HeeriNg, Introduction. Le trilemme du dévelop-
pement durable et stratégies de réponse in S. Levens, A. bE Hee-
RING, Stratégies de développement durable. Développement,
environnement, justice sociale. Presses Universitaires de Namur,
2010.

» S. Levens, Du développement durable a la décroissance, aller
et retour. Carnets du Développement Durable, n°1, 2010.

Products and Services

» Seminar on « Epistemology of Sustainable Development »,
Department of Sciences, Philosophies and Societies, University
of Namur.

» Publication of the proceedings of the seminar.
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Environmental History

SENIOR SCIENTIST:

Research Field and Subjects

The research focuses on the history of environment in Belgium
(especially in towns) from the 16th to the 21st century. The main
topics studied are air pollution, water pollution, soil contamina-
tion, noise pollution, visual pollution. Special attention is given
to the study of mentalities, rules, and infrastructures.

Representative References

» |. ParmenTIER. L'or et ['ordure. La gestion des déchets urbains
au xviF siecle en Belgique in Histoire urbaine, n® 18, p. 61-76,
2007.

» |. PARMENTIER. Histoire de I'environnement en Pays de Char-
leroi, 1730-1830. Pollution et nuisances dans un paysage en
voie d’industrialisation, Bruxelles (Académie royale de Belgique.
Mémoire de la Classe des Lettres, coll. in-8°, 3¢ sér., XLVII,
n° 2055), 410 p., ill., 2008.

Awards
» Prix de I'’Académie royale des Sciences, des Lettres et des

Beaux-Arts de Belgique (2005)
» Prix Edgard Spaelant de la Province de Brabant (1993)

» Isabelle PARMENTIER

Funding

» FRS-FNRS

Partnership

» Environmental History FNRS Network
» ESEH European Society for Environmental History

Main Equipment

» Departmental pool of documentation

Products and Services

» Identification of ancient pollution (soils pollution, etc.) regis-
tered in different publications

KEY WORDS

History
Pollution
Factories
Water courses
Towns

Soil

Air

Noise

Forest

Risk

SENIOR SCIENTIST

Isabelle PARMENTIER
isabelle.parmentier@fundp.ac.be
Tel. : 32 (0)81 72 41 96
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Organic Agriculture

SENIOR SCIENTIST:
» Denise VAN DAM

Research Field and Subjects KEY WORDS
Collective action
Searches are conducted by an interdisciplinary team on organic Organic agriculture
farming in various regions in France and Belgium. They consist Er?wr;\;;ec:rswlson process
of an in-depth analysis of various dimensions such as the con- Knowledge
version process, links to institutions, learning processes, com- Life history
munication, the role of women, the role of emotions and col- Projets collectifs

lective action.

SENIOR SCIENTIST

Denise VAN DAM
denise.vandam@fundp.ac.be
Tel. 1 32 (0)81 72 48 12

Representative References

» D. Van Dawm. Les agriculteurs bio : vocation ou intérét ?, PUN,
Namur, 2005.

» D. Van Dam. L'agriculture biologique : un autre modele agri-
cole ou une opportunité économique in Y. Le CARO, PH. MADELINE,
G. Pierre, Agriculteurs et territoires, PUR, pp. 81-103, 2007.

» D. Van Dawm. Les agriculteurs en quéte de sens in La Revue
Nouvelle, volume 2007/,° 9, pp. 53-61, 2007.

» J. Nizer, D. Van Dam, M. DelaroiN. La cohérence des comporte-
ments professionnels et privés chez les viticulteurs biologiques in
Recherches sociologiques et anthropologiques, volume 2008/2,
2008.

» D. Van Dam. Une exploration des liens entre dynamiques
identitaires et développement territorial : le cas des agricul-
teurs biologiques in Ruralia, volume 2009/°18-19, pp. 291-302,
20009.

» D. Van Dawm, J. Nizer, M. DelaroiN. Les limites de la transmis-
sion familiale chez les viticulteurs bio alsacien, in N. BurNay,
A. Kiein (ed.). Figures contemporaines de la transmission, Namur,
Pun, p. 347-358, 2009.

» D. Van Dawm, J. Nizet, M. DeiaroiN, M. STReH. Les agriculteurs
biologiques : ruptures et innovations. Educagri, Dijon, 2009.

Partnership
Informal network Grabi (group of research about organic

agriculture) that includes colleagues of the universities Paris-
Nanterre, Besancon, FUNDP, UCL and ILVO

@
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Conservation genetics and biodiversity

SENIOR SCIENTISTS:

Research Field and Subjects

Conservation genetics is a key component of our understanding
of the maintenance of biodiversity. Based on new tools such as
molecular markers and computationally intensive methodolo-
gies, the conservation genetics approaches are used to describe
the dynamics of populations, compare different biological
systems and assess the impact of anthropogenic actions such
as habitat fragmentation and spread of invasive species. Our
expertise covers both animal and plant species i.e. diversity of
fishes, sheep and cattle, invasive plants, and relations between
pollinator decrease and entomophilous plant survival.

A specific attention is paid to interaction between human activi-
ties and diversity, on socio-economical aspects and ecological
habitat restoration and policy.

Representative References

» A. FabLaoul, J. Roosen, PV Baret. Setting priorities in farm ani-
mal conservation choices - expert opinion and revealed policy
preferences. European Review of Agricultural Economics 33(2):
173-192, 2006.

» M. Pairon, O. CHasrerie, C. MaiNer CasaDO, A.L JACQUEMART. Sex-
ual regeneration traits linked to black cherry (Prunus serotina
Ehrh.) invasiveness. Acta Oecologica, 30 238-247, 2006.

» A.LJacquemart, C. Giuet, V. Cawov. Floral visitors and honeybee
importance on buckwheat (Fagopyrum esculentum Moench.) in
central Belgium. J.Hort. Sci. & Biotech., 82, 104-108, 2007.

» M. Paron, D. Potrer, A.L JacQuemart. Detection and charac-
terization of genome-specific microsatellite markers in the
allotetraploid Prunus serotina. J.Amer. Soc. Hort. Sci., 133, 390-
395. 2008.

» V. Vanearys, P. Meerts, A.L JacQuEMART. Plant-pollinator interac-
tions: comparison between an invasive and a native congeneric
species. Acta Oecologica, 34,361-369. 2008.

» X. Janssens, J. MicHaux, M.C FonTaing, R. Lisois, J. De KERMABON,
P. Derourny, PV Baret. Genetic pattern of the recent recovery of
European otters in southern France. Ecography 31(2) 176-186,
2008.

» Philippe BARET
» Anne-Laure JACQUEMART

» G. VanLoqueren, PV Barer. Why are ecological, low-input,
multi-resistant wheat cultivars slow to develop commercially?
A Belgian agricultural ‘lock-in" case study. Ecological Economics
66:436-446, 2008.

Awards

» Prix Jean Lebrun, Académie royale des Sciences de Belgique,
2000, to A.-L. Jacquemart

Funding

» FNRS

» Direction générale de I'Agriculture (Ministére de la Région
wallonne)

» Direction générale de I'environnement et des ressources
naturelles (Ministére de la Région wallonne)

Partnership

» GLOBALDIV network

» Ulg, ULB, VUB, UMH, Ghent University, UIA

» Jardin botanique National Belgique

Museum histoire naturelle, Paris, et Luxembourg

» Université Lille-1, Université Montpellier-1, CEFE Montpellier,
Université Jules Verne Picardie

» College of Charleston, University of Leiden, Université de
Lausanne

Main Equipment

» Lab of genetics, genetic and statistical softwares
» Pollinator monitoring

» Plant reproductive system monitoring

» Growth chambers




Products and Services

» Genetic and statistical analyses

» Molecular markers (microsatellites)
Seed germination

Insect and plant determination

» Plant mating system

v v

KEY WORDS

Conservation biology
Invasion biology
Population genetics
Endangered species
Biodiversity conservation
Habitat management

» Guidelines for restoration and management (open ecosys-

tems and forests).

SENIOR SCIENTISTS

Anne-Laure JACQUEMART
Anne-laure.jacquemart@uclouvain.be
Tel. : 32 (0)10 47 34 49

Philippe BARET
Philippe.baret@uclouvain.be
Tel. : 32 (0)10 47 37 23

WEB SITE
http://www.uclouvain.be/gena-pops.html
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Environmental Economics and Management

SENIOR SCIENTISTS:

Research Field and Subjects

The research field of this group is environmental economics
and management, with a focus on the use and development of
mathematical and modelling tools, be it theoretical or applied.

The main research topics are as follows:

(i) Design and properties of policy instruments for environmen-
tal regulation. This item covers a wide range of issues including
fiscal policies and tradable emission permits, market structures.
(i) Inter-generational dimensions of environmental issues with
overlapping generation models, population dynamics and natu-
ral resources (forests).

(fi Climate economics and climate negotiation analysis with
game theory and applied integrated assessment models. Opti-
mal policy mix between growth, abatement and adaptation.
(iv) Definition and measure of firm's environmental perfor-
mance, and the effect of environmental innovation on firm’s
performance. Methodology for selecting the best available
techniques.

Representative References

» T. BreécHeT, P. MicHeL. Environmental performance and equilib-
rium. Canadian Journal of Economics 40(4), 1078-1099, 2007.
» T. BreécHer, P. Van Brusselen. Le pic pétrolier: un regard
d’économiste. Reflets & Perspectives de la Vie Economique XLVI
(4), 63-81, 2007.

» T. BrécHer, PA Jouver. Environmental innovation and the cost
of pollution abatement revisited. Ecological Economics 65(2),
262-265, 2008.

» T. BrecHer, A. GErarD AND G. MioN. Une évaluation quantitative
des nuisances subjectives de I'aéroport de Bruxelles-National.
Regards Economiques 66, 2009.

» T. BrecHet, H. Tuikens. Beyond BAT: selecting optimal combina-
tions of available techniques. Journal of Environmental Man-
agement 90, 1790-1801, 2009.

» T. BrécHeT anp P-A. Jouver. Why environmental management
may yield no-regret pollution abatement options’. Ecological
Economics 68(6), 1770-1777, 2009.

» Thierry BRECHET

» Henry TULKENS

» Raouf BOUCEKKINE
» Stéphane ZUBER

» Thomas BAUDIN

» T. BReCHET, S. LAMBRECHT. Family altruism with a renewable nat-
ural resource and population growth. Mathematical Population
Studies 16(1), 60-78, 2009.

» T. BRECHET, S. LAMBRECHT AND F. PRIEUR. Intertemporal transfers of
emission quotas in climate policies. Economic Modelling 26(1),
126-143, 2009.

Funding

Chair Lhoist Berghmans

Partnership

» University Paris |
» MIT Global Change Forum
» EHSAL

» ASTR-UCL

SENIOR SCIENTISTS

Stéphane ZUBER
Stephane.zuber@uclouvain.be

Thomas BAUDIN
Thomas.baudin@uclouvain.be

WEB SITE
http://www.uclouvain.be/en-core.html

Q)
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Towards a sustainable management of pond biodiversity
at the landscape level

SENIOR SCIENTISTS:

» Annick CASTIAUX
» Patrick KESTEMONT

Research Field and Subjects Funding

Ponds are very interesting environments. They were artificially — Belgian Science Policy

built but they contribute to biodiversity. In the past, they were

considered as an important resource, essentially because they

provided water to cattle. Then they became suspicious because Partnership

of parasitic infections. However, they should be maintained

and protected since they are now part of the agricultural bio- » Natural Sciences Institute, Brussels
diversity. On one part the research looks at objective analyses » KULeuven

of ponds ecological quality. On the other part, it looks at the » Universiteit Gent

behaviours and opinions of all involved stakeholders (owners, » Centre de Recherche Publique Gabriel Lippman, Luxembourg
NGOs, local authorities, etc.) and try to infer advices for bet-

ter public management of those biodiversity resources. FUNDP

team is in charge of this second part of the project.

Representative References

» E. Gramson, K. Morette, N. Feremans, A. Casmiaux. La vie des
mares de nos campagnes. Claude Delbeuck, Namur, 169p,
2009.

» K. MoreLe, A. Castiaux. L'évolution des mares en Belgique :
entre Histoire humaine et Histoire de I'Environnement, Actes
des Premiére Rencontres d’Histoire de [‘environnement, de
FUNDP, Namur, Décembre 2008, 2009.

» K. MoreLLg, A. CasTiaux. Farmers’ perception on rural ponds: A
sustainable management? Proceedings of the NJF conference,
Tartu, Estonia, September 2009.

» K. MoreLe, A. CasTIAUX. Les mares, objets méconnus de nos
paysages : Etude des perceptions et mise en perspective his-
torique. Actes du colloque « Au fil de I'eau, MSH Clermont-
Ferrand, France, Mars 2009.

» K. MoreLte, A. CasTiaux. Socio-historical relevance of ponds to
stakeholders. ABER-BVLE Symposium, Bruxelles, Avril 2009.



KEY WORDS

Pond management
Agriculture
Biodiversity
Stakeholders
Perception

SENIOR SCIENTIST

Annick CASTIAUX
annick.castiaux@fundp.ac.be
Tel. : 32 (0)81 72 48 80

WEB SITES

www.fundp.ac.be/facultes/sciences/departements/
biologie/recherche/centres/urbo/
www.fundp.ac.be/facultes/eco/departements/
gestion/
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Biodiversity: Laws and Policies

SENIOR SCIENTISTS:

Research Field and Subjects

Biodiversity conservation and sustainable use impose a good
command of legal issues and a capacity of developing adequate
and innovative tools with full knowledge of their juridical and
ecological ins and outs. The research focuses on the implications
and relevance of the current legal protection frameworks deal-
ing with nature protection (habitats, species) and biodiversity
preservation at all scales (genes, species, ecosystems), at inter-
national, European and local levels. It deals with the integra-
tion of biodiversity protection requirements into sectoral policies
(land use planning, agriculture, fisheries, etc.). It also explores
adequate solutions to improve the current frameworks, within
or outside the classical assortment of legal instruments.

Representative References

» CeDRE, Le zonage écologique, Bruxelles, Bruylant, 2002.

» N. de SapeLeer et C.-H. Born, Le droit international et commu-
nautaire de la biodiversité, Paris, Dalloz, 780 pp. 2004.

» ColL., Natura 2000 et le droit, Bruxelles, Bruylant, 340 pp.
2004.

» C.-H. Born, Guide juridique des zones protégées en Wallonie,
Jambes, Ministére de la Région wallonne, Division de la Nature
et des Foréts, 380 pp. 2005.

» D. MisonNEg, Espéces envahissantes, analyse du cadre juridique,
rapport réalisé pour le SPF Santé publique, Sécurité de la chaine
alimentaire et Environnement, 42 p. juin 2006.

» C.-H. Born, « Les mesures agro-environnementales », in
C.-H. Born et F. Haumont (dir.), Actualités du droit rural, vers une
gestion plus durable des espaces ruraux ?, Bruxelles, Bruylant, a
paraitre en 2010.

» CEDRE-SERES

Funding

Regional and federal public authorities
CuD

Partnership

» IUCN (CEL)

» ELNI

» Abefdatu

» Observatoire juridique européen Natura 2000
» Ecosphere

Products and Services

» Legal advice

» Drawing up legislation

» Seminars and conferences

» Publications

» Master’s degree on Environmental Law and Country Planning
Law




KEY WORDS

Biodiversity conservation and sustainable use

Nature conservation
Flora and fauna
Habitats

Species

Invasive species
Genetic resources
Ecosystem
Compensation
Restoration

Law

Policy

SENIOR SCIENTISTS

SERES, UCL

Contact: Charles-Hubert BORN
charles-hubert.born@uclouvain.be
Tel. : 32 (0)10 47 47 07

CEDRE, FUSL

Contact: Delphine MISONNE
misonne@fusl.ac.be
cedre@fusl.ac.be

Tel. :32(0)2 211 79 50

WEB SITES

www.cedre.be
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In vivo and in vitro ecotoxicology

SENIOR SCIENTISTS:

» Cathy DEBIER
» Yvan LARONDELLE
» Jean-Francois REES

Research Field and Subjects Funding

The research focuses on the development in vivo and in vitro » FRFC

of models for the study of xenobiotics’ impacts on fish, and on  » FNRS

marine and terrestrial mammals. These cellular models include » ARC

lymphocytes, erythrocytes, adipocytes and Precision-Cut Liver » FSR

Slices (PCLS). Effects on gene expression (g-RTPCR), oxidative

processes (redox status, DNA damage, antioxidant resistance),

vitamins and fat metabolism as well as cell metabolic processes Partnership

(CYP450 activity, ATP content) are measured.

Station Biologique de Roscoff
University of Liége

Crocker, Sonoma State University, USA
» INRS, Québec

v v v

Representative References

» C. DeBier, P.P Pomeroy, J.P THome, E. MiGgNoLET, T. DE TILLESSE,

Y. LaroNDELLE. An unexpected parallelism between PCBs and vita-

min A in seal milk. Aquatic Toxicology, 68, 179-183, 2004. Specific Tools & Main Equipment
» C. DeBier, G.M. Yumaro, M. WEeisg, F. Guiianp, D.P Costa, B.J LE

Boeur, T. De TiLLesse, Y. LaronpeLLe. PCBs and DDT in the serum of » Cell culture facilities

juvenile California sea lions: Associations with vitamins A and E» Aquaculture facilities,

and thyroid hormones. Environ Pollut. 134: 323-332, 2005. » Luminometers,

» R. Le Gau, C. MarcHanD, J.F Rees. Impacts of antibiotics on » Lyophilisator

in vitro UVA-susceptibility of human skin fibroblasts. European » HPLC-DAD

Journal of Dermatology 15, 146-151, 2005. » GC-FID

» C. Desier, C. CHalon, B.J L Boeur, T. pe TitLesse, Y. Laronpelte,  » GC-MS

J.P THome. Mobilization of PCBs from blubber to blood in North-

ern elephant seals (Mirounga angustirostris) during the post-

weaning fast, Aquatic Toxicology, 80, 149-157, 2006. Products and Services

» S. Bourez, C. RemactLg, Y. ScHNEDER, Y. LaronDeLle, C. DEBIER.

Development and utilization of an in vitro model of primary cul- » Oxidative damage (TBARS, DNA)
tures of rat adipocytes: Physiological and toxicological approach. Antioxidant activity (CAT, SOD, GPX, GSH)
Annals of nutrition and metabolism, 51 : 396, 2007. Fatty acid profile

» B. Lemaire, I.G. Prieoe, M.A. Cotuins, D.M. Baiey, N. ScHrickzette,  » Vitamin A and E contents

J.P. THome, J.F. Rees. Effects of organochlorines on cytochrome

PA50 activity and antioxidant enzymes in liver of roundnose

grenadier Coryphaenoides rupestris. Aquatic Biology, 8: 161-

168, 2010.

v v



KEY WORDS

Oxidative stress

DNA damage

PCB

Antioxidant

Persistent organic pollutant
Marine mammal
Biomarkers

Vitamins

Aquaculture

SENIOR SCIENTISTS

Cathy DEBIER
cathy.debier@uclouvain.be
Tel. : 32 (0)10 47 37 32

Yvan LARONDELLE
yvan.larondelle@uclouvain.be
Tel. : 32 (0)10 47 37 85

Jean-Francois REES
jf.rees@uclouvain.be
Tel. : 32 (0)1047 35 17
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Fungal Bioremediation and Biosynthesis

SENIOR SCIENTISTS:

Research Field and Subjects

The research is aimed at solving industrial and environmental
issues using the potentialities of fungi, and particularly white rot
fungi. The following four major topics are developed:

Fermentation processes. Studies of natural molecules involved
in fungal cell communications in order to improve productivity
at macro industrial-scale of the commercially important bio-
products. Screening and study of fungal strains for the produc-
tion of oxidative enzymes useful in bioremediation, biorefinery
and biosynthesis.

Bioprocess expertise. Production and Implementation of new
enzymatic biocatalysts. Design of a Granular bio-catalytic mate-
rial for bioremediation and or biosynthesis of valuable products.
Bioremediation. Screening of fungal strains and enzymes and
design of bioprocesses for the safe removal of xenobiotics from
contaminated industrial effluents.

Biosynthesis. Development of bioprocesses for the transfor-
mation of industrial and agricultural byproducts, into valuable
compounds (such as bio-dyes and aroma) or renewable energy
sources.

Products and Services

» Targeted screenings of fungal strains for bioremediation and
biosyntheses.

» Immobilization of enzymes on solid carriers.

» Design, start-up and application of bioremediation and bio-
synthesis bioprocesses.

» Stephan DECLERCK
» Estelle ENAUD

Main Equipment

» Bioreactor (10 liters).

» High Performance Liquid chromatography coupled with mass
spectrometry (HPLC/MS)

» Capillary electrophoresis (CE)

» Gel electrophoresis (PAGE and SDS-PAGE)

» Spectrophotometer

» Integrated bioprocess systems

» Clark electrodes

Representative References

» TrovasLeT M., ENaup E., Guiavarc'H Y., CoraisiER A.-M., VANHULLE S.,
Kinetic characterisation of a Pycnoporus sanguineus laccase
(LAC-1) in relation to the textile industry wastewater treatment.
Enzyme and Microbial Technology V41 (3) p 368-376, 2007.

» VaNHULLE S., ENaup E., Trovaster M., Bitottet L., Knere L., HasiB
Jiwan J.-L., MarcHAND-BRYNAERT J., Coraisier A.-M., Coupling occurs
before breakdown during biotransformation of Acid Blue 62 by
white rot fungi. Chemosphere V70 (6) p 1097-1107, 2008.

» VANHULLE S., TrovasLer M., Enaup E., Lucas M., TagHawvi S., VaN
Der Leue D., Van Aken B., Forer M., ONDERWATER R., VWESENBERG
D., AcatHos S., ScHNeper Y.-J., Corsisier A.-M., Decolourisation,
cytotoxicity and genotoxicity reduction during a combined
ozonation/fungal treatment of dye contaminated wastewater.
Environmental Science & Technology V42 (2), p 584-589, 2008.
» Bruvneer F, Enaup E., Biotrer L., VanHuLLE S., MARCHAND-
BrYNAERT )., Regioselective synthesis of 3-hydroxyorthanilic
acid and its biotransformation with laccase into a novel
phenoxazinone dye. European Journal of Organic Chemistry
n°2, p 72-79, 2008.

» Enaup E., Trovaster M., Bruvneel F., Biotrer L., Karaasian R.,
Coppens P, Casas A., JaeGer )., Harner C., ONDERwATER RCA., Cor-
BISIER AM., MARCHAND-BRYNAERT J., VanHULLE S. (2010). A Novel
Azoanthraquinone Dye Made Through Innovative Enzymatic
Process. Dyes and Pigments V85 (3), p99-108, 2010.




Patents KEY WORDS

» VanHulte S., Lucas M., MerTens V., Goseaux B., Bows C-M.,
Bucron F., WesenserG D., AcatHos S., CorsisieR A-M. (2002) Sus-
tainable process for the treatment and detoxification of liquid
waste. World patent WO003/035561.

» BruvNeeL F, Jarosz-WikoLazka A, Porak J, Bors CM, VANHULLE S,
Enaup E, Basosi R, PoaNi R, Jacer JI, HERCHER C, MARCHAND-BRYNAERT

White rot fungi

Oxidative enzymes
Bioconversion
Bioremediation

Enzyme immobilization
Granular biocatalytic material

J(2008). Phenoxazines dyes. US61/078,670) SENIOR SCIENTISTS

» EnauD E, MARCHAND-BRYNAERT J, BoLs CM, GRoOSLAMBERT S, TrRoN T,
lacazio G, SeNer M, Karaastan R, Jacer JI, HercHER C, VANHULLE S
(2008). New azo dyes. US 61/078,675.

Partnership

Academic collaborations:

Stephan DECLERCK
stephan.declerck@uclouvain.be
Tel. : 32 (0)10 47 46 44

Estelle ENAUD
Estelle.enaud@uclouvain.be
Tel. : 32 (0)10 47 30 84

WEB SITES

» Université de Liége (Centre d'Ingénierie des Protéines)

» University of Naples (Italy)

» University of Westminster (UK)

» University of Marseille (France)

» Instituto de Biologica Experimental e Biotecnologica (Portugal)
» Maria Curie Sklodowska University (Poland)

» University of Siena (Italy)

» Istanbul Technical University (Turkey)

» UFZ-Centre of environmental research Leipzig-Hall (Germany)
» The questor center (UK)

» Institute of chemical technology, Prague

» University of Pécs

» University of Turku

» FUSAGXx (Belgium)

Industrial collaborations:

» Wetlands Engineering (Belgium)

» Realco (Belgium)

» Hydrotox GmbH (Germany)

» Setas Kimya San AS (Turkey)

» Celabor (Belgium)

» BLC Leather Technology Center (UK)

» Ovelacq (Belgium)

» Conceria Antiba (ltaly)

» Tintoria gori manufattura lucchese lane e fibre (Italy)

http://www.mbla.ucl.ac.be
http://www.sophied.net
http://www.quorumsensing.eu
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Institutional analysis of collective action arrangements and
regulation for biodiversity conservation and sustainable use

SENIOR SCIENTIST:

Research Field and Subjects

Biodiversity governance: organic agriculture, sustainable for-
estry, genetic resources, biodiversity information infrastructure.

The research unit on Biodiversity and Reflexive governance
(BIOGQV) is a research unit of the Centre for the Philosophy of
Law (CPDR) at the Université catholique de Louvain (UCL). Its
focus is on collective learning in the field of sustainable devel-
opment. This research is developed inside an international and
national network (REFGOV and IUAP VI/06 respectively).

The BIGOV unit has developed a set of comparative case stud-
ies into the institutional design for the provision of global and
local environmental services. Two recent case studies (Dedeur-
waerdere, Iglesias, Weiland and Halewood, 2009; Dedeur-
waerdere 2009) illustrate the work of the research unit. The
first case study is at the local level and analyses the governance
characteristics of an innovative instrument for sustainable forest
management in Europe, the so-called "“bosgroepen”. This case
study illustrates the change in the decision-making procedures
in the public sector, including in forestry, with a change from
government top-down regulations to decentralized interactions
between state and non-state actors in a contractual framework
for public service provision. The second case study analyses
social learning in natural resource management at the global
level. Its focus is in particular on the role of the international
centres of the Collaborative Group of International Agriculture
Research (CGIAR-centers) in carving out and maintaining a glo-
bal commons in genetic resources, which has lead to the Inter-
national Treaty on Plant Genetic Resources in Food and Agricul-
ture (ITPGRFA) ratified in 2004. This second case is a clear one
where social learning in cooperative networks has played a part
in creating a de facto open-access regime in genetic resources.

» Tom DEDEURWAERDERE

Representative References

» DEDEURWAERDERE T., lGLESIAS M., WEILAND S., HaLEwoop M., The use
and exchange of microbial genetic resources for food and agri-
culture. Background Study Paper of the Commission on Genetic
Resources for Food and Agriculture n°46, 67pp, 2009.

» DepeurwaterDere T., Social Learning as a Basis for Cooperative
Small-Scale Forest Management. Small-scale Forestry 8:193-
209, 2009.

» DepeurRwAERDERE T., KRisHna V., Pascuat U., “An evolutionary
institutional approach to the economics of bioprospecting”, in
Kontoteon A. and Pascual U. (eds), A Handbook of Biodiversity
Economics, Cambridge University Press, Cambridge, pp. 417-
445, 2007.

» Cook-Deecan R. and Depeurwaerpere T., “The Science Com-
mons in Life Science Research: Structure, Function and Value
of Access to Genetic Diversity”, in International Social Science
Journal, vol. 188, pp. 299-318, 2006.

» DepeurwaterDERE T., “The institutional Economics of sharing Bio-
logical Information”, in International Social Science Journal, vol.
188, Fall, pp. 351-368, 2006.

» DepeurwaerDERE T., “From bioprospecting to reflexive govern-
ance”, in Ecological Economics, vol. 53(4), pp. 473-491, 2005.

Funding

» Belspo

» Subnetwork on Global Public Goods of Refgov integrated
project (RTD FP6 CIT3-513420 REFGOV), coordinated by the
CPDR.



KEY WORDS
Biodiversity
Environmental governance
International regime theory
Sustainable Development
Institutional analysis
Governance theory

SENIOR SCIENTIST

Tom DEDEURWAERDERE
tom.dedeurwaerdere@uclouvain.be

WEB SITES
http://biogov.cpdr.ucl.ac.be/
refgov.cpdr.ucl.ac.be /
www.lowinputbreeds.org
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Climate change and carbon management:

tropical forests monitoring

SENIOR SCIENTISTS:

Research Field and Subjects

» Characterisation and spatio-temporal modelling of forest eco-
systems.

» Development of automatic methods for forest change detec-
tion.

» Modelling of tropical forest ecosystems for the monitoring
and prediction of carbon cycle at short and long term.

» Deforestation rate estimates at local, regional and national
scale.

» Technological transfer and information processing tools
development for monitoring through remote sensing.

» Methodological concepts and development of computing
methods for automatic detection of deforestation and forest
exploitation for operational processing of large datasets.

» Spatial modelling of deforestation dynamics based on
geographical information systems and spatial models.

» Multi-agent and cell automate modelling systems

» Spatial remote sensing, land use and time series processing
for monitoring at local, regional and global scale.

Representative References

» C. be Wasseige, P. DErourRny. Remote sensing of selective log-
ging impact for tropical forest management. Forest Ecology and
Management, 188, 161-173. 2004.

» Mavaux, P. Derourny, D. Devers, M. Hansen, G. DuveiLLer, 2006.
Cartographie et évolution du couvert forestier en Afrique cen-
trale. In: Devers, D., Vande weghe, J.-P. (Eds.), Les foréts du
bassin du Congo: Etat des Foréts 2006, 80-89. 2006.

» Derourny, P. bE Maever, C. pe Wasseige, L. VaNsTEENvVOORT, Car-
tographie et suivi forestier par télédétection pour une gestion
durable des ressources naturelles. L'expérience pilote du projet
SYGIAP pour les parcs du patrimoine mondial en RDC, In : Quel
avenir pour les foréts de la République démocratique du Congo,
CTB-BTC Discussion paper - 2007/01, 20-24. 2007.

» J. Raboux and P. Derourny, A quantitative assessment of
boundaries in automated forest stand delineation using very
high resolution imagery. Remote Sensing of Environment, 110,
2007, 468-475. 2007.

» Pierre DEFOURNY
» Emmanuel HANERT
» Patrick BOGAERT

» K. Tansey, J.-M. Grécoirg, P. Derourny, R. LeigH, J.-F. PexeL, E. Van
BocaerT, E. BarTHOLOME, A new global multi-annual (2000-2007)
burnt area product at 1 km resolution. Geophysical Research
Letters, 35, L01401. 2008.

» BonTemps, P. BoGaert, N. Titeux, P. Derourny, An object-based
change detection method accounting for temporal depend-
ences in time series with medium to coarse spatial resolution.
Remote Sensing of Environment., 112 : 3181-3191, 2008.

» G. DuvelLLer, P. Derourny, B. DescLee, P. Mavaux, Deforestation
in Central Africa: estimates at regional, national and landscape
levels by advanced processing of systematically-distributed
Landsat extracts. Remote Sensing of Environment, 112 : 1969-
1981. 2008

» P Derourny, L. ScHouTen, S. BarTaLey, S. BonTemes and O. ARINO,
Accuracy Assessment of a 300 m Global Land Cover Map: the
GlobCover Experience, Proceedings of the 33rd Int. Symp. on
Rem. Sens. of Environment, Stresa (Italy), May 2009 (in press).
» C. Vancursem, J.F. Peker, C. Evrarp, F. MaLaisse, P. DEFOURNY,
Mapping and characterizing the vegetation types of the Demo-
cratic Republic of Congo using SPOT VEGETATION time series.
International Journal of Applied Earth Observation and Geoin-
formation, 11, (1), 62-76. 2009.

Funding

» European Union FP7 program
» Belgian Sciences Policy Office (Belspo)

» Region Wallonne (RW)

» European Spatial Agency (ESA)

» Food and Agriculture Organisation (FAO)

Partnership
» UNESCO

» Joint Research Centre (JRC)
» COMIFAC




Main Equipment

» Professional softwares for GIS and remote sensing : ArcGlS,
StarCarto, Mapinfo, Idrisi, Imagine, ENVI, e-Cognition Definiens
as well as A0 Digitising table and AO plotter.

» Large range of Global Positioning Systems (GPS) receivers
including Leica and TRIMBLE system:s.

» Multiprocessor high speed computing servers offering large
storage capacity and data processing

» Fully equipped training classroom facilities

Products and Services

» Integration of 10-years time series SPOT-VEGETATION in a
land surface model for prediction of terrestrial carbon dynamics
in climate change context (SP PPS).

» Set up of the “Observatoire des Foréts d'Afrique centrale”
and estimation of deforestation rate, degradation, regeneration
and reforestation for 6 countries (UE Project FORAF)

» Identification and quantification of the causes of deforestation
and evolution of forest cover at country scale for RDCongo (FAO
Coordination REDD)

» Development of an operational method for global change
detection of forest cover. (FP7 -GEOLAND-2, FAO Forest
Ressources Assessment 2010 and JRC TREES)

» First global land cover map at 300m resolution for the world
(Project GLOBCOVER - ESA)

KEY WORDS

Forest mapping

Forest exploitation monitoring

Geomatics

Land use

Deforestation modelling

Data assimilation in carbon cycle models Geographical Infor-
mation Systems

Remote sensing

SENIOR SCIENTIST

Pierre DEFOURNY
Pierre.Defourny@uclouvain.be
Tel. : 32(0)10 47 23 74/ 36 81

WEB SITE
www.uclouvain.be/mila.html
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Ecological studies in Lake Kivu

SENIOR SCIENTISTS:

Research Field and Subjects

Lake Kivu, which is located in the western Rift Valley
between Rwanda and the Democratic Republic of Congo,
has unique limnological characteristics in that its temperature
and salinity increase in the deep water layers because of the
presence of geothermal sources at different depths. The deep
monimolimnion is rich in dissolved gases, such as, in particular,
carbon dioxide (CO,) and methane (CH,), which are produced
by bacteria decomposing sediments. The release of a fraction
of these gases, which could be triggered by a magma eruption
within the lake, would have catastrophic consequences for the
two million people living on the shore. A significant change in
zooplankton community occurred further to the introduction
in the 1950’s of the Tanganyika sardine Limnothrissa miodon.
The most visible consequence was the disappearance of the
large grazer, Daphnia curvirostris, and a total decrease of the
zooplankton biomass. Nevertheless, the introduction of the
Tanganyika sardine has enabled the development of a relatively
productive fishery which will provide the local populations with
an invaluable protein resource for several decades. The fishery
and the lake ecosystem are nowadays threatened by two new
types of disturbance: the introduction of another fish species
from Lake Tanganyika, likely to compete with the sardine, and by
energy production projects consisting of methane exploitation.
The research team explores the ecological functioning of the
biozone, with a view to assess past, present and future impacts
on this unigque lake ecosystem.

Research in particular focuses on limnology, nutrients,
plankton, and on production of bacteria, phytoplankton and
metazooplankton.

» Jean-Pierre DESCY
» Francois DARCHAMBEAU

Representative References

» H. SarmenTto, M. IsumeisHo & J.-P. Descy, Phytoplankton ecology
of Lake Kivu (Eastern Africa). Journal of Plankton Research, 28
(9), 815-829. 2006.

» M. IsumsisHo, H. SarmenTO, B. Kaninagini, J.-C. MicHa & J.-P. Descy,
Zooplankton of Lake Kivu, half a century after the Tanganyika
sardine introduction. Journal of Plankton Research, 28 (10),
1-19. 2006.

» H. Sarmento, F. UNrEIN, M. Isumsisto, S. STenurte, J.M. GasoL et
J.-P. Descy, Abundance and distribution of picoplankton in tropi-
cal oligotrophic Lake Kivu (Eastern Africa), Freshwater Biology,
53(4), 756-771 2008.

» J.-P. Descy & H. Sarmento, Microorganisms of the East Afri-
can Great Lakes and their response to environmental changes.
Freshwater Reviews, 1, 59-73. 2008.

» H. SarRMENTO, M. IsumsisHo, S. STENuITE, F. DARCHAMBEAU, B. LEPORCQ
& J.-P. Descy, Phytoplankton ecology of Lake Kivu (eastern
Africa): biomass, production and elemental ratios. Verh. Inter-
nat. Verein. Limnol., 30(5), 709-713, 2009.




Funding

FNRS

Partnership

ULg, Chemical Oceanography Unit (Dr. A. Borges)

ULB, Study of Aquatic Systems (ESA, Dr. P. Servais)
International collaborations:

- Eawag, Kastanienbaum, Switzerland

- Institut Supérieur Pédagogique, Bukavu, RD Congo

- ICM (Institut de Ciéncies del Mar), Departament de Biologia
Marina i Oceanografia, Barcelona, Spain (Dr. J. Gasol)

- Environmental Microbiology, University of Girona, Spain

Specific Tools & Main Equipment

» Sampling devices, microscopes,
HPLC, equipment for molecular ecology, flow cytometry, field
SENsors. ..

Products and Services

» Limnology, taxonomy of phytoplankton and zooplankton,
measurement of ecological processes, molecular analyses
(DGGE, sequencing), HPLC analysis of marker pigments, GC
analysis of marker fatty acids, flow cytometry, modelling.

KEY WORDS

Lakes

Ecosystem function
Sustainable development
Carbon

Nutrients

Food web

Fishery

Picoplankton

Small eukaryotes

SENIOR SCIENTISTS

DESCY Jean-Pierre
jpdescy@fundp.ac.be
Tel. : 32 (0)81 72 44 05

DARCHAMBEAU Francois
francois.darchambeau@fundp.ac.be
Tel. 1 32 (0)81 72 43 83
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Cyanobacterial blooms: monitoring, toxicity, diversity,

modelling and management

SENIOR SCIENTISTS:

Research Field and Subjects

Cyanobacteria blooms are an emerging problem, which threat-
ens several uses of surface waters (drinking water supply, rec-
reation) and might seriously and negatively impact on wildlife
and human health. Assessing the bloom-related risks involves
monitoring water bodies at risk, identifying the strains using
morphological and molecular methods, detecting the genes
involved in toxin synthesis, measuring the toxins in the environ-
ment, and setting up measures to avoid public exposure and
favour protection of the environment.

Two successive B-BLOOMS projects have been launched so far,
consisted of a study of the cyanobacteria blooms and cyanotox-
ins in Belgium, and has involved intensive sampling of eutrophic
water bodies. The first phase of the program was run in 2007-
2008: it covered the study of five reference lakes located in Flan-
ders, Brussels and Wallonia. The second phase is aimed at col-
lecting additional data through contacts with the water authori-
ties. A significant activity has consisted in interacting with, and
transferring knowledge to, the water managers such as ISSeP
in Wallonia.

B-BLOOMS projects have resulted in the production of a data-
base on bloom developments in a series of Belgian water bod-
ies, with the associated environmental factors, the toxin con-
centration and the presence/absence of mcy genes. These data
will be useful for developing prediction models and assessing
water bodies compliance with two European directives: the
Water Framework Directive and the directive on bathing areas
(2006/7/CE). The products may be used for identifying the
measures to be taken for a sustainable development of bathing
areas and for testing management measures with simulation
models.

» Jean-Pierre DESCY
» Samuel PIRLOT

» Gisele VERNIERS

» Bruno LEPORCQ

Representative References

» G. A. Copp, J. Linosay, F. M. Young, L. F. Morrison and J. S. MeT-
calf, Harmful Cyanobacteria: from mass mortalities to manage-
ment measures, p.1-24. In Huisman J, Matthijs HCP, and Visser
PM (ed.), Harmful cyanobacteria. Springer Dordrecht, The Neth-
erlands. 2005.

» G. VerniErs, H. Sarmento & J.-P. Descy, Pour une gestion plus
intégrée des lacs de I'Eau d’Heure. Tribune de I'Eau, 636, 3-16.
2005.

» C. Boutte, S. Grusisic, P. BaitHasarT, and A. Witvotte, Optimi-
sation of the DGGE technique for the study of cyanobacterial
molecular ecology. Journal of Microbiological Methods 65:542-
550. 2006.

» J.-P. Descy & H. Sarmento, Use of marker pigments and func-
tional groups for assessing the status of phytoplankton assem-
blages in lakes. J. Appl. Phycol., 20:1001-1011. 2008.

» A. Wimorte, J.-P. Descy & W. Viyverman, Algal blooms: emerg-
ing problem for health and sustainable use of surface waters
(B-BLOOMS) SPSD 2, Research project EV/13/34B. Final report
(2003-2005) Bruxelles: Science Policy Office, Belgium. 77 p.
2008.

Funding
» BELSPO, Science for a sustainable development
» Protectis SA

Partnership

UGent (University of Gent)
Prostistology and Aquatic Ecology

VUB (Vrije Universiteit Brussel)
Plant Science and Nature Management)

ULg University of Liege

CIP (Center for Protein Engineering)

AQUAPOLE, modelling unit

University of Dundee, Scotland University of Lieége



Specific Tools & Main Equipment

» Sampling devices, microscopes,
HPLC, equipment for molecular ecology

Products and Services

KEY WORDS

Lakes
Eutrophication
Cyanobacteria
Cyanotoxins

SENIOR SCIENTISTS

» Identification of cyanobacteria, measurement of cyanotoxins

in bloom material, molecular analyses (DGGE, sequencing)

Jean-Pierre DESCY
jpdescy@fundp.ac.be
Tel. : 32 (0)81 72 44 05

Samuel PIRLOT
spirlot@fundp.ac.be
Tel. 1 32 (0)81 72 43 83

Giséle VERNIERS
gisele.verniers@fundp.ac.be
Tel. : 32 (0)81 72 43 65

Bruno LEPORCQ
gisele.verniers@fundp.ac.be
Tel. : 32 (0)81 72 43 65

WEB SITE

www.bblooms.be
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Environmental Process Modelling, Monitoring, Control

and Real-Time Optimisation

SENIOR SCIENTIST:

Research Field and Subjects

The main area of expertise covers the mathematical modelling
of the dynamics of biological systems, the analysis of the mod-
el properties, and the design and application of model-based
monitoring, control algorithms and real-time optimisation tools,
with an application to ecological and environmental systems
and processes.

Optimization of the on-line operation of environmental and
ecological systems requires the development of appropriate
monitoring and control tools. Typically, two key issues should
be tackled : first one is related to the difficulty to model the
complex dynamics including those of the biological/microbial
systems in reliable way. The second is about the difficulty that
lies in the absence of cheap and/or reliable on-line sensors for
the key system variables. These issues are in the core of the ex-
pertise developed over the last 25 years.

Well-accepted trends in the industry require plants that meet
safety and environmental requirements in a sustainable way.
Besides, issues like protection against contamination and coex-
istence of different micro-organisms are important ones in the
biotechnology industry today. This implies on the one hand the
integrated use of environmental processes within the industrial
plant, and on the other hand the development of appropriate
technigues to handle coexistence or prevent contamination.

The developed approaches are largely based on mass (and en-
ergy) balance models. One of the underlying ideas is to incorpo-
rate the knowledge about the process dynamics (e.g. basically,
the reaction network and the material balances) and (microbial)
ecology concepts in monitoring and control algorithms; moreo-
ver the latter are able to deal with process uncertainties (in par-
ticular on the reaction kinetics) by introducing an adaptation
scheme.

The complexity of the biological system dynamics is also han-
dled by considering potentially complex metabolic networks
and microbial ecology to emphasize the interactions between
the different, maybe competing, species. Monitoring is related
in particular to the design of software sensors that are based

» Denis DOCHAIN

on the available knowledge of the process dynamics and the
limited number of process variables measured on-line in order
to reconstruct on-line the values of the unmeasured key proc-
ess variables. Particular attention is also paid to the design and
implementation of real-time optimisation methods via adaptive
extremum seeking control techniques that allow the process to
reach a priori unknown optimal operating points, trajectories
or profiles.

Several research projects, including the following EC projects,
have been conducted in cooperation with industrial partners:

» EOLI («Efficient Operation of Urban Wastewater Treatment
Plants»),

» TELEMAC («TELE-Monitoring and Advanced teleControl of
high yield wastewater treatment plants»), and

» AMOCO (“Advanced Monitoring and Control for Improved
Stable Operation of Wood Processing Waste Water Treatment
Plants”).

Representative References

» O. ScHoers, D. DocHaIN, M. Perrier AND R. Samson. Estimation of
the Hydrodynamic and Biokinetic Models of Soil Bioremediation
Processes. Chemical Engineering. Research & Design, 81 (A9):
1279-1288, 2003.

» D. DocHAIN, S. GREGOIRE, A. Pauss AND M. SCHAEGGER. Dynamical
modelling of a waste stabilisation pond. Bioprocess & Biosys-
tems Engineering, 26 (1), 19-26, 2003.

» A. RaparorT AND D. DocHaIN. Interval observers for biochemi-
cal processes with uncertain kinetics. Mathematical Biosciences,
193 (2), 235-253, 2004.

» F. Sauvace, D. WaricHET anp D. DocHAN. Dynamical modelling of
a wastewater treatment process of the metallurgical industry.
Bioautomation, 6, 1-9, 2007.

» D. DocHaN. Bioprocess Control. ISTE, London, 2008.

» J. HarmanD, A. Rapaport, D. DocHain anp C. Losry. Microbial
ecology and bioprocess control : opportunities and challenges.
Journal of Process Control, 18,865-875, 2008.



Funding

» European Commission
» Private companies

Partnership

» INRA

» Laboratoire d’Analyse des Systemes et de Biométrie, Montpel-
lier (Dr A. RaPAPORT)

» Laboratoire de Biotechnologie de I'Environnement, Narbonne
(DR J. HARMAND & J.P STEVYER)

» Université de Technologie de Compiégne, Département de
Génie Chimigue (Pror. A. Pauss, DR. O. SCHOEFs)

» Ecole Polytechnique de Montréal, Département de Génie
Chimique (Pror. M. PERRIER)

» Queen’s University, Chemical Engineering Department (Pror.
M. Guay & J. Ramsay)

Main Equipment

Computers

Products and Services

Dynamical models

Software sensors

Control algorithms
Real-Time Optimisation tools

KEY WORDS

Modelling

Monitoring

Estimation

Software sensor
Control

Real-time optimisation
Population balance
Metabolic network
Microbial ecology

SENIOR SCIENTIST

Denis DOCHAIN
denis.dochain@uclouvain.be
Tel. : 32 (0)10 47 2378
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Forest planning

SENIOR SCIENTISTS:

Research Field and Subjects

The objective of the research is to contribute to identifying new
principles of forest planning with a view to meeting the changes
in terms of social demands. The approach is twofold: concep-
tual upstream and methodological downstream.

Research focuses on social forestry, governance, and links
between politics and communication.

Representative References

» C. Farcy, B. De TERwANGNE AND P. BLeroT. A distributed informa-
tion system for public forest and wildlife management in the
Walloon Region (Belgium) using open GIS standards. Comput-
ers and electronics in agriculture, 47: 207-220, 2005.

» C. Farcy anp F Deviiez. New orientations of forest manage-
ment planning from an historical perspective of the relations
between man and nature. Forest Policy and Economics, 7:
85-95, 2005.

» C. Farcy, C. DetHoume, G. ReveiLe. Social role of the forest and
reception of the public. Which contribution of private forest
owners? Joint final conference of forest recreation and tourism
(COST E33) and 11th European Forum on Urban Forestry (EFUF),
Hameenlinna (Finland), 28-31 may 2008.

» C. Farcy anp L. MermeT. Re-thinking education and research in
forest planning for a diverse and contradictory. Congres Fores-
tier Mondial, Buenos Aires, Octobre, Rome, FAO, 2009.

» S. MargHADI. Intégration des méthodes d’aide a la décision
dans I'aménagement multifonctionnel des foréts au Maroc.
These, UCL, 2009.

» M. Corneus, J.T Corneus. Public debate, collective learning
process and soil-plant system expertise. When scientific knowil-
edge become socially distributed. Paper presented at the inter-
national conference Change in Governance as Collective Learn-
ing Process. Management, Politics, and Ethics in Forestry, Nancy,
21-24 june 2009.

» Christine FARCY
» Tom DEDEURWAERDERE
» Daniel BODSON

Funding

Service Public de Wallonie (DGARNE)
Commissariat Général au Tourisme

Partnership

» AgroParisTech (Clermont-Ferrand — Paris — Nancy, France)

» Département de la Nature et des Foréts (DNF/SPW — Région
wallonne)

» Ecole Nationale Forestiere d'Ingénieur (ENFI - Maroc)

» Ecole Nationale Supérieure (Paris - France)

» ECOFOR (Paris - France)

» FORPLAN - Forest Planning (Cost pre-proposal)

» FORSYS - Forest Management Decision Support Systems
(Cost)

GHFF (Groupe d'Histoire des Foréts Francaises)

GRFN&S (Groupe Forét, nature & Société)

» Institut Polytechnique LaSalle (Beauvais (France)

» Université de Liege

» Université de Ljubljana (Slovénie)

14
14




KEY WORDS
Forest planning
Goods and services
Governance
Innovation
Interdisciplinary

SENIOR SCIENTISTS

Christine FARCY
Christine.farcy@uclouvain.be
Tel. 1 32 (0)10 47 49 98

Tom DEDEURWAERDERE
Tel. 1 32 (0)10 47 85 37

Daniel BODSON
Daniel.bodson@uclouvain.be
Tel. : 32 (0)10 47 42 44

WEB SITE
http://www.uclouvain.be/foret-nature-societe
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Forest and wood land management in Mediterranean

and tropical zones

SENIOR SCIENTISTS:

Research Field and Subjects

The general objective is to understand the dynamics and
improve the management of forest ecosystems and woody veg-
etation in semi-arid and tropical ecosystems. These ecosystems
are often exposed to climate constraints and/or anthropogenic
pressure, which can induce some level of degradation and loss
of resilience. To better manage these systems is possible pro-
vided the way they work is fully understood. Use is being made
of various approaches: in situ monitoring and manipulation of
ecosystems, ecosystem characterization, phytoecological data-
base. The main disciplines are related to forest ecology, forest
planning, silviculture.

Products and Services

» Phytoecological data base
» Forest planning exploratory tools

Representative References

» S. Ieoukassene. Dynamique de la végétation des foréts a Quer-
cus suber anthropisées du Nord-Est de I’Algérie (Parc National
d’El-Kala). Thése UCL, 2008.

» J.B Wauters, S. CouperT, E. GRrALLEN, M. JONARD AND Q. PONETTE.
Carbon stock in rubber tree plantations in Western Ghana and
Mato Grosso (Brazil). Forest Ecology and Management, 255 (7):
2347-2361, 2008.

» S. MarHADI. Intégration des méthodes d’aide a la décision
dans I'aménagement multifonctionnel des foréts au Maroc.
These UCL, 2009.

» C. VINckE, |. DiepHiou aND M. Grouzis. Long term dynamics and
structure of woody vegetation in the Ferlo (Senegal). Journal of
Arid Environments, 2009 (a paraitre).

» Christine FARCY
» Quentin PONETTE
» Caroline VINCKE

Funding

» Service Public de Wallonie (DGARNE)

» Wallonie-Bruxelles International

» Communauté francaise de Belgique

» Service public fédéral Affaires étrangéres, Commerce extérieur
et Coopération au Développement (CUD)

» Université de Liege

» Institut National d’Agronomie (Algérie)

» Centre de Recherche Forestiére (Maroc)

» Institut National de Recherche en Génie Rural et Eaux et
Foréts (Tunisie)

Partnership

» Institut National de la Recherche Forestiere (INRF, Algérie)

» Ecole Nationale Forestiére d'Ingénieurs de Sale (ENFI, Maroc)
» Haut Commissariat aux Eaux et Foréts et a la Lutte contre la
Désertification (Maroc)

» Département de la Nature et des Foréts (DNF)

» Université Libre de Bruxelles (ULB)

» Université de Kisangani (UNIKIS, RDC)



KEY WORDS

Ecosystem dynamics
Silviculture

Ecology
Agro-sylvo-pastoralism

SENIOR SCIENTISTS

Christine FARCY
christine.farcy@uclouvain.be
Tel. :32(0)1047 49 98

Quentin PONETTE
quentin.ponette@uclouvain.be
Tel. 1 32(0)1047 36 16

Caroline VINCKE
caroline.vincke@uclouvain.be
Tel. : 32 (0)10 47 37 29
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Groundwater reservoir characterisation

SENIOR SCIENTIST:

Research Field and Subjects

Groundwater consists, after the ice, of the second reservoir of
fresh water. In the Walloon Region of Belgium, groundwater
provides more than 80% of the domestic water supply. Accord-
ing to the climatic change predictions, water resources will be
reduced and so groundwater will mostly be more and more
exploited. This could lead to various problems as the quality of the
surface water. This situation shows that it is necessary to assess
the quantity and the quality of the groundwater resources and
to study interactions between groundwater and surface water.
The department of geology has a huge experience in ground-
water reservoir characterisation using various techniques as
geological and hydrogeological mapping using GIS, surface or
groundwater water tracer tests, geophysical prospecting and
groundwater modelling.

Representative References

» B. LoucHE, V. Hautet. Influence de la structure tectonique de
I'aquifere crayeux du littoral Nord Pas de Calais sur la réparti-
tion d’eau salée. Revue des Sciences de I'Eau 14/3, pp 265-280,
2001.

» C. Goau, V. HaLLet, A. DassarGues. Comparison between aqui-
fer vulnerability assessment techniques. Application of the
Néblon River basin (Belgium). Environmental Geology, n°44,
pp881-892, 2003.

» V. Haler. Modélisation mathématique de I'évolution, a long
terme, des teneurs en nitrates dans la nappe aquifére des
craies du Crétacé de Hesbaye (Belgique). Revue des Sciences de
I'Eau,17/1 pp 3-22, 2004.

» S. Brouvere, A. Dassarcues, V. HaLer. Migration of contami-
nants through the unsaturated zone overlying the Hesbaye
chalky aquifer in Belgium : a field investigation. Journal of Con-
taminant Hydrology 72, pp 135 - 164, 2004.

» V. Hauetr. Evaluation et estimation des risques d’intrusion
d’eau salée au droit de petites iles volcaniques de I'archipel de
Fidji. Bull. Séanc. Acad. R. Sci. Outre-Mer. 52 (2006-2), pp 171-
183, 2006.

» Vincent HALLET

» Bonniver, C. FLamen, J.P. Descy, V. HaLLet. Transfer time in karstic
media and biodiversity : Han-sur-Lesse case study (Belgium).
Revue des Sciences de I'Eau Submitted paper, 2009.

» D. Lemapec, P. NoGarepe, V. HALLET Investigation of ground and
surface water interactions in the Viroin valley, using baseflow
and hydrochemical parameters. Geologica belgica (submitted
paper), 2009.

Funding

» University of Namur
» BNB

SPW (DGARNE)
SPGE

» FGRC

» Private funds

14
14

Partnership

» ULg — Département GEOMAC - Faculté des Sciences appli-
quées

» FPMS — Cellule d'hydrogéologie — Faculté de Sciences appli-
quées

» FPMS — Cellule hydrogéologie — Faculté des sciences appli-
quées

» UCL — Département MILA — Faculté d'Ingénierie biologique

» Département MILA - Faculté d'Ingénierie biologique

» UCL - Unité MECA

» UCL — Département de géographie

» Département des Sciences de la Terre et de I'Environnement
» Prof. A. Decre — FUSAGx — Unité d’hydrologie et d’hydraulique
agricole

» Laboratoire de géopédologie

» France - Université de Calais — Département de géologie.

» France - Université de Nancy — Centre de recherches
pétrographiques et géochimiques

» Dr. P WarpoLe — Philippines - Ateneo de Manilla University —
Environmental Science for Social Change

O,




» Dr. C. Viuanueva — Philippines — University of Saint La Salle —
Bacolod.

» Dr. Surono — Indonesia — Directorate of Volcanology and Geo-
logical hazard Mitigation — Bandung

» Prof. G. Hakiza — Burundi — Département de géologie. Univer-
sité du Burundi.

» Prof. L. NounGgo — RD Congo — Faculté d’agronomie — Univer-
sité Catholique du Graben.

» Prof. H. Nicussie — Ethiopia — Bureau of water resource devel-
opment — University of Mekele.

Main Equipment

» Electrical tomography (CAMPUS Tiger — 64 channels)
» Seismic instrument GEOMETRICS ES 3000

» Field fluorimeters

» Automatic samplers

» Multiparameters probes

» Pressure and T° probes

Products and Services
Research and expertise in:

» Geophysical prospecting

» Groundwater resources mapping, assessment and manage-
ment

» Aquifer characterization

» Tracer tests

» Groundwater modelling

» GIS groundwater mapping

KEY WORDS

Geology

Hydrogeology

Tracer test

Electrical tomography
Groundwater

Karst

GIS groundwater mapping

WEB SITE

http://www.fundp.ac.be/facultes/sciences/
departements/geologie
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Nature reserve analysis

SENIOR SCIENTIST:
» Bertrand HAMAIDE

Research Field and Subjects KEY WORDS
Programming

Over the last three decades nature reserve selection or the Covering models
selection of land parcels to set aside as nature reserves so as to Natulre reserve selection

L . Spatial analysis
enhance biodiversity has been a research focus for quantitative
biology. In fact, this type of analysis parallels the field of location
science analysis (a branch of operations research). More recently ~ SENIOR SCIENTIST
economists came into the picture to propose a cost-efficient Bertrand HAMAIDE
nature reserve selection. hamaide@fusl.ac.be
The field was further developed by adding spatial constraints Tel. :32(0)2 21178 75
and requiring reserves to be spatially coherent.
This research field of nature reserve selection and design is
aimed at selecting land parcels to protect species, taking into
consideration economic, biological and spatial constraints.

Representative References

» B. Hamaig, C. ReVELLE aND S. MaLcowm. Biological Reserves, Rare
Species and the Tradeoff Between Species Abundance and Spe-
cies Diversity. Ecological Economics, Vol.56, nr.4, p.570-583,
2006.

» B. Hamaipg, J. SHeerin AND C. TiNGsaBADH. Nature Reserve Selec-
tion for Endangered Species Considering Habitat Needs: The
Case of Thailand, in C. C. Pertsova (Ed.) Ecological Economics
Research Trends. Nova Science Publishers, Chapter 10, pages
207-229, 2008.

» B. Hamaie. Biodiversité et réserves naturelles, croisement
entre les analyses biologiques, mathématiques et économiques
in C. EservARD ed. Traduire nos responsabilites planetaires.
Recomposer nos paysages juridiques. Bruylant Academia, Brus-
sels, p.547-565, 2008.

» B. Hamaipg, J. Wituams ano C. ReVEeie. Cost-Efficient Reserve
Site Selection Favoring Persistence of Threatened and Endan-
gered Species. Geographical Analysis, vol 41, 66-84, 2009.
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Ecology of interactions and biological control

SENIOR SCIENTIST:

Research Field and Subjects

The primary aim of the research is to explore how species inter-
act at the population level. This includes the analysis of behav-
iour population genetics and chemical ecology in an evolution-
ary perspective. On applied aspects, a research program is being
developed, which deals with biocontrol of insect pest and glo-
bal change. The main models are:

1) Biodiversity analyses in the tropical forest of Panama, mainly
on trophic interaction between plant-insect and parasitoids.

2) Mosquito distribution and survey in Belgium. Invasive spe-
cies and adaptation to temperature.

3) Host-parasitoid interaction, coevolution, behaviour and
reproductive strategy.

4) Analyses of subsocial organisation of mites (Acari) and
Aphids.

5) Biocontrol of aphids using parasitoids.

6) Dust mite control.

7) Physiology of nutrition and artificial rearing of Aphids.

8) Estimate of invasive species pest.

Representative References

» M. CuieNet, T. Hance, D. M. Winpsor. The cophylogenetic his-
tory of the association between neotropical Cassidinae (Chrys-
omelidae: Cassidinae) and their egg parasitoid (Hymenoptera:
Eulophidae). Molecular phylogenetics and Evolution 42 (3) 573-
584 2006.

» Muratorl F., Damiens, D., Hance, T., and Bowvin G. 2008. Bad
housekeeping: why do aphids leave their exuviae inside the
colony? BMC Evolutionary Biology 2008, 8:338 — 345.

» T Hance, J. Van Baaren J., P. Vernon, G. BoiviN. Impact of extreme
temperatures on parasitoids in a climate change perspective.
Annual review of Entomology, 52, 107-126, 2007.

» D. Stimant, C. VAN BeLLINGHEN, T. Hance, G. Bowvin. Host speciali-
zation in habitat specialists and generalists Oecologia, 156 (4),
905-912, 2008.

Thierry HANCE

Audrey AYRINAC

Hervé COLINET

David DAMIENS

Isabelle FRERE
Anne-Catherine MAILLEUX
Frédéric MURATORI
Christophe SALIN

v vV vV vV Vv vvyYwy

» A. Descampe, C. Meskens, J. Pasteets, T. Hance. Potential and real-
ized feeding niches of neotropical hispine beetles (Chrysomeli-
dae: Cassidinae, Cephaloleiini). Environmental Entomology 37
(1), 224-229, 2008.

Patents

TH. Hance., M. Desatty-MestoacH, V. Camsier, C. BoeGen, F. Mura-
Torl, O. Lessg, A.M. Dos Santos GoncaLves, 2001.

Hydrogel beads or capsules as artificial media for insect ovidpo-
sition and rearing of endoparasitoid. 018701134-2-2313

Awards

Price Adolphe Wetrens 2001, Académie Royale des Sciences,
des Lettres et des Beaux-art, Belgium

Funding

» FNRS

FSR

Walloon Region
» Belspo

» Private company

v v

Partnership

» Agriculture Canada and McGill University, Laboratory of para-
sitoid behaviour analyses

» Collaboration CNRS-FNRS, Université de Rennes 1,

» Smithsonian Tropical

Research Institute, Republica de Panama;

» Université de Rennes |

» ICAS (Institut de recherche forestiére), Romania, Defoliator
insect outbreaks




Main Equipment KEY WORDS
Insects

Insectarium, Olfactometry, behavioral analyses, flux cytometry Population biology
Host-parasitoids

Biological control

Mosquitos
Products and Services Pest risk assessment
Food web
» Biocontrol application Trophic systems
» Pest risk assessment Global warming

Physiology of extreme temperatures

SENIOR SCIENTIST

Thierry HANCE
Thierry.Hance@uclouvain.be
Tel. 1 32(0)10 47 3493

WEB SITE
http://www.uclouvain.be/en-239886.html



ACADEMIE UNIVERSITAIRE LOUVAIN - ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

Environmental Pressure and Response

SENIOR SCIENTIST:

Research Field and Subjects

The research focuses on the study of the migration of solute
pollutants within saturated and unsaturated soils, and the rela-
tion between soil use and aquifer contamination.

The other investigated subjects pertain to:

— the characterization of heterogeneous soils with special refer-
ence to the identification of preferential pathways, resorting to
the combined utilization of data generated by exploratory drill-
ing, pumping tests, and tracer tests;

— the propagation of vibration and mechanical waves in soil
with special reference to soil degradation and liquefaction upon
cyclic loading, and its application to the performance assess-
ment of vibration-free foundations.

Representative References

» H. Gonin, A. Hoteyman and F. RocHer-Lacoste (Eds.), TRANSVIB
2006: Vibratory Pile Driving and Deep Soil Compaction, Labora-
toire Central des Ponts et Chaussées, Paris, ISBN 2-7208-2466-
6, 400 p, 2006.

» C.C. Frieriat, P. Conpe Perez and A.E. Hoteyman, Estimation of
laboratory-scale dispersivities using an annulus-and-core device,
Journal of Hydrology 362, 57-68, 2008.

» C.C. FripriaT and A.E. Hoteyman, A comparative review of
upscaling methods for solute transport in heterogeneous media,
Journal of Hydrology 362, 150-176, 2008.

» T. Sakaki, C.C. Fririat, M. Komarsu and T.H. ILLANGASEKARE,
On the value of lithofacies data for improving groundwater
flow model accuracy in a three-dimensional laboratory-scale
synthetic aquifer, Water Resources Research, 45, W11404,
doi:10.1029/2008WR 007229, 2009.

» H. Masoumi, G. Decranpe and A. Hoteyman, Pile response and
free field vibrations due to low-strain dynamic loading, Soil
Dynamics and Earthquake Engineering, Vol.29, 5, 834-844,
2009.

» C.C. FripriaT, T.H. ILLanGAsEkARe and G.A. ZyvoLoski, Anisotropic
effective medium solutions of head and velocity variance to
quantify flow connectivity, Advances in Water Resources 32,
239-249, 2009.

» Alain HOLEYMAN

Awards

» "ICE 10th Anniversary Competition” for an innovative
enhancement of the vibro-compaction technique of soils at
depth

» "“E. De Beer Award” for contributions to the advancement of
knowledge in geotechnical engineering

» "Jacques Verdeyen Soil Mechanics Award” for research in pile
dynamics.

Funding

» EU
» Ministry of Economic Affairs

Partnership

» CSTC: Centre Scientifique et Technique de la Construction,
Belgique

» LCPC: Laboratoire des Ponts et Chaussées, France

» Institut Navier, France

» RW : DGRNE

» FUSAGX, Belgique

» Colorado School of Mines, Colorado, USA.

Products and Services

» Numerical modelling of solute transport in soils and aquifers
(MODFLOW, MT3DMS, etc.)

» Numerical modelling of coupled transport processes in soils
(water, air, heat, etc.).

» Performance and interpretation of pumping tests and tracer
tests in the field.

» Highlighting of scale effects on dispersion within the frame-
work of studying the transport of solutes.

» Highlighting of factors influencing wave propagations as a
result of construction processes; soil-structure interaction.

» Evaluation of the performance of deep foundations by
dynamic methods.




Main Equipment & Specific Tools

Undisturbed samples, meter-scale laboratory models for
remoulded soils, monitoring wells ; this equipment is used to
study water and solute migration at several scales under pre-
scribed boundary conditions.

Plexiglas model to visualize underground water flow, including
non-aqueous phase liquids (NAPL).

Permeameter, breakthrough columns for the determination of
solute longitudinal and transverse dispersion parameters within
soils at the decimetric scale.

Dynamic loading test module, for the evaluation of the per-
formance of deep foundations.

KEY WORDS

Groundwater contamination
Dispersion of pollutants

Soil dynamics

Scale effect

Pumping test

Tracer test

Sol-structure interaction
Geo-environmental characterization
Vibrations

SENIOR SCIENTISTS

Civil and Environmental Engineering
Tel. 1 32 (0)1047 21 12
Fax :32(0)1047 2179

Alain HOLEYMAN
Alain.holeyman@uclouvain.be

SITE WEB

http://www.uclouvain.be/gce.html
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Vegetation dynamics in semi-natural open habitats

and in forests

SENIOR SCIENTISTS:

Research Field and Subjects

The general objective of this research is to analyze the vegeta-
tion (phytosociology) and to assess its dynamics (fruit set, seed
rain, dispersal, seed bank, germination, growth and survival),
with relation with climate and soil controllers when necessary or
possible. A special focus is given to vegetation in semi-natural
open habitats and in forests. Those approaches allow to elabo-
rate:

1) Predictive analysis of invasion of habitats for invasive alien
plant species;

2) Monitoring for restoration and management in protected
areas;

3) Regeneration plans;

4) Species vulnerability to soil and/ or water constraints, during
the establishment phase for woody plants and as part of the
understory for other species.

Representative References

» T Decen, F. Devitez, A.L JacQuemarT. Gaps promote plant diver-
sity in beech forests (Luzulo-Fagetum), North Vosges, France.
Ann. For. Science, 62, 429-440, 2005.

» M. Paron, O. CHaBrerE, C. MaiNEr CasaDO, A-L JACQUEMART. Sex-
ual regeneration traits linked to black cherry (Prunus serotina
Ehrh.) invasiveness. Acta Oecologica, 30, 238-247, 2006.

» M. ParoN, A. VErRvOORT, A-L JACQUEMART. Fiche technique : Le
cerisier tardif (Prunus serotina Ehrh.) Ecologie et gestion de cette
espéce envahissante. Silvia Belgica, 4, 55-57, 2006.

» M. Paron, A. VervoorT, A-L JacQuemart. Le cerisier tardif (Pru-
nus serotina Ehrh.). Biologie et moyens de lutte. Forét wallonne,
86, 22-31, 2006.

» A. VervoorT, A.L JACQUEMART. La problématique des espéces
envahissantes. Une approche concréte par I'exemple des bal-
samines. Forét wallonne, 91, 10-17, 2007.

» A.L Jacquemarr, J.R Dt Stoover. Effets de I'étrépage pour la res-
tauration des landes tourbeuses en haute Ardenne belge. Acta
Botanica Gallica, 155: 133-141, 2008.

» Anne-Laure JACQUEMART
» Quentin PONETTE
» Caroline VINCKE

» A.L Jacquemart, A. AnGenoT, J.R De SLoOVER, |. ISEReNTANT et col-
laborateurs. La Réserve Naturelle Domaniale du plateau des
Tailles. Approches géographique, historique et biologique. Glain
et Salm, 130 pp. 2008.

» Vincke C., DiepHiou |, M. Grouzis. Long term dynamics and
structure of woody vegetation in the Ferlo (Senegal), Journal of
Arid Environments, 2009.

Products and Services

» Vegetation relevés (statement), seed banks, multivariate anal-
yses, germination tests, dispersal modelling, all items for exhibi-
tion about bog biology and conservation

» Environmental monitoring: instrumented permanent plots,
data mining and reporting

» Image analyses of plant samples

Main Equipment

» Seed traps, germination chambers, vegetation analysis soft-
wares

» Environmental monitoring: automated meteorological sta-
tion; soil temperature and soil water content probes; rainfall,
stemflow and throughfall automated collectors; lysimeters; sap
flow sensors; dendrometers; portable infrared gas monitor and
soil respiration chamber; LAI 2000; hemispherical photography;
assimilation and transpiration chamber adapted for herbaceous
layer in forest; plant samples image analysis.

Awards

» Prix Jean Lebrun, Académie royale des Sciences de Belgique,
2000, to A.L JACQUEMART.




Partnership KEY WORDS

Vegetation

» Département d’étude du milieu naturel et agricoles (DEMNA, Reprodulctlve SUCCESS
Gembloux) Dispersa

o . Seed banks
» Biodiversity platform, Belgium Invasive plant species
» ULB, ULG, UMH, VUB, UIA, UGhent Bogs
» Jardin Botanique National, Meise Heathlands
» Université Nancy, Lille-1, Lausanne, Leiden, Montpellier, Char- Restoration
leston Forest regeneration

Drought resistance in forest

SENIOR SCIENTISTS

Anne-Laure JACQUEMART
Anne-laure.jacquemart@uclouvain.be
Tel. 1 32 (0)10 47 34 49

Quentin PONETTE
quentin.ponette@uclouvain.be
Tel. : 32 (0)1047 36 16

Caroline VINCKE
Caroline.Vincke@uclouvain.be
Tel. : 32 (0)10 47 37 29

WEB SITE
http://www.uclouvain.be/53484.html
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Water and nutrient fluxes through soil, and plants

SENIOR SCIENTISTS:

Research Field and Subjects

Understanding water and nutrient fluxes through soils and plants
is important to sustain and increase the world food production
without damaging environmental resources. The research group
investigates the fluxes through the soil-plant-atmosphere con-
tinuum to support hydrological and agronomical studies. Study
of plant water demand relationships, irrigation, and abiotic
stress (water stress, saline stress, nutrient stress) on crop devel-
opment and root extraction processes are also undertaken. The
group develops soil-plant-atmosphere models at the scale of
the root system and agricultural field plot to predict water and
nutrient fluxes, plant growth and plant yield.

Representative References

» M. Van Der VEeDe, S. Green, M. VANCLOOSTER. Transpiration of
squash under a tropical maritime climate. Plant and Soil, 280,
p. 323-337, 2006.

» A.J Teuung, R. UntenHoet, F. Huper, PA TrocH. Impact of plant
water uptake strategy on soil moisture and evapotranspira-
tion dynamics during drydown. Geoph. Res. Letters, 34, p. doi:
10.1029/2005GL25019, 2006.

» D. Fatonpy, C. Marmius, C. Bietpers, PL.G Viek, A. BaTiono,
B. Gerarb. Effect of planting technique and amendment type on
pearl millet yield, nutrient uptake, and water use on degrated
land in Niger. Nutrient Cycling in Agroecosystems. 76, p. 203-
217.2006.

» S. pe Doriobot, B. Forster, L. Paats., A. Price, R. TUuBErosA,
X. Drave, Root system architecture : opportunities and con-
straints for genetic improvement of crops, Trends in Plant Sci-
ence, 12, 10, p. 474-481.2007.

» M. Javaux, T. SCHROEDER, J. VANDERBORGHT, AND H. VEREECKEN. Use
of a three-dimensional detailed modelling approach for predict-
ing root water uptake. Vadose Zone Journal 7:1079-1088 doi :
10.2136/vzj2007.0115, 2008.

» T. ScHRODER, L. TaNG, M. Javaux, J. VANDERBORGHT, B. KORFGEN,
AanD H. Vereecken. A grid refinement approach for a 3D soil-
root water transfer model. Water Resour. Res. 45, W10412,
doi:10.1029/2009WR007873, 2009.

» Mathieu JAVAUX
» Xavier DRAYE
» Marnik VANCLOOSTER

Products and Services

Facilitator for providing data of the agro-meteorological network
in the Région Wallonne, in particular data from the PAMESEB.

Main Equipment

- Electronics and information technology for logging, analysis,
storage and presentation of water and soil related data (data
logging equipment, telemonitoring equipment, advanced soft-
ware (geographical information systems, data base manage-
ment systems).)

Agro-meteorological equipment. Equipment for the measure-
ment of meteorological variables (rainfall, solar radiation, wind
speed and direction)

- Weighable lysimeter for studying the in-situ water balance

- The WAVE model: Model for water and chemical transport
in soil and vadoze environments for calculating pressures on
groundwater bodies, but also for the crop production and vari-
ables related to the bio-geochemical cycles of soils.




KEY WORDS
Soil
Abiotic stress
Water
Saline
Nutrients
Crop development
Root

SENIOR SCIENTIST

Marnik VANCLOOSTER
marnik.vanclooster@uclouvain.be

WEB SITE
http://www.geru.ucl.ac.be



ACADEMIE UNIVERSITAIRE LOUVAIN - ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

Forest ecosystem functioning and sylviculture

SENIOR SCIENTISTS:

Research Field and Subjects

The general objective of this research is to understand the reac-
tivity of forest ecosystems, stands and trees to resources (e.g.
carbon, nutrients, water) and/or controllers (e.g. light, water),
using an ecosystem approach.

Reactivity of stands and trees is assessed through growth,
mortality or health condition, and regeneration; input—output
budgets are assessed at the ecosystem level.

Resources and controllers may be imposed by the site or result
from selected sylvicultural options such as species composition
(including species mixture), stand density, fertilizing, and bio-
mass harvesting.

Use is being made of various approaches: in situ monitoring
and manipulation of ecosystems, studies in controlled condi-
tions, ecosystem characterization, process identification, mod-
elling. The main disciplines are related to forest ecophysiology
and ecology.

From an applied perspective diagnostic or decision support tools
such as stand or site typologies and understorey light measure-
ment methods are developed. A special emphasis is also given
to devise sylvicultural prescriptions integrating ecological, tech-
nical and economical aspects.

Representative References

» C.VINcke AND B. Dewvaux. Porosity and available water of tempo-
rarily waterlogged soils in a Quercus robur (L.) declining stand.
Plant and Soil, 271: 189-203, 2005.

» C. VINcke, A. Granier, N. Brépa anp F. Deviliez. Evapotranspira-
tion of a declining Quercus robur (L.) stand from 1999 to 2001.
Il. Daily actual evapotranspiration and soil water reserve. Annals
of Forest Science, 62: 615-623, 2005.

» M. Jonarp, F. AnDRE AND Q. PonetTe. Modeling leaf dispersal in
mixed hardwood forests using a ballistic approach. Ecology, 87:
2306-2318, 2006.

» M. Jonarp, L. Misson aND Q. PoNETTE. Long-term thinning effects
on the forest floor and the foliar nutrient status of Norway
spruce stands in the Belgian Ardennes. Canadian Journal of For-
est Research, 36: 2684-2695, 2006.

» Mathieu JONARD
» Quentin PONETTE
» Caroline VINCKE

» M. Jonarp, F. Anpré, F. Jonarp, N. Mouton, P. Procks AND
Q. PoneTTe. Soil carbon dioxide efflux in pure and mixed stands
of oak and beech. Annals of Forest Science, 64: 1-9, 2007.

» F. Anpre, M. Jonarp anD Q. PoneTTe. Influence of meteorological
factors and polluting environment on rain chemistry and wet
deposition in a rural area near Chimay, Belgium. Atmospheric
Environment, 41: 1426-1439, 2007.

» J.-B. Waurters, S. CouperT, E. GRraLLEN, M. JONARD AND Q. PONETTE.
Carbon stock in rubber tree plantations in Western Ghana and
Mato Grosso (Brazil). Forest Ecology and Management, 255 (7):
2347-2361, 2008.

» C.VINcke AND Y. THIRY. Water table is a relevant source for water
uptake by a Scots pine (Pinus sylvestris L.) stand: Evidences from
continuous evapotranspiration and water table monitoring.
Agricultural and Forest Meteorology, 148: 1419-1432, 2008.

Funding

» Service Public de Wallonie, DGARNE, DNF

» Institut Bruxellois pour la Gestion de I'Environnement (IBGE)
» European Union (Interreg)

» Belgian Science Policy




Partnership

» Département de la Nature et des Foréts (DNF)

» Département d'étude du milieu naturel et agricole (DEMNA)
» FUSAGX, Unité de Physique des bio-systémes

» INRA-Nancy: Biogéochimie des écosystémes forestiers; Biocli-
matologie et écophysiologie; Croissance et production; Phytoé-
cologie forestiére

» INRA-Bordeaux: unité Ecologie fonctionnelle et physique
de I'environnement; Unité Mixte de Recherches ‘Transfert sol-
plante et cycle des éléments minéraux dans les écosystemes cul-
tivés'

» KUL, Afdeling Bos, Natuur en Landschap

» RUG, Department of Forest and Water Management; Labora-
tory of Forestry

» SCK-CEN, Biosphere Impact Studies

» ULB, Laboratoire de Lutte Biologique et Ecologie Spatiale

» ULG, Dpt of Environmental Sciences and Management, Labo-
ratory of Plant and Microbial Ecology, Institute of Botany

Main Equipment

» Environmental monitoring: automated meteorological sta-
tion; soil temperature and soil water content probes; rainfall,
stemflow and throughfall automated collectors; lysimeters; sap
flow sensors; dendrometers; portable infrared gas monitor and
soil respiration chamber; LAl 2000; hemispherical photography
» Mineral analyses of plant, water, and soil samples: microwave
digestion, HPLC, ICP, C&N analyzer

Products and Services

» Environmental monitoring: instrumented permanent plots,
data mining and reporting

» Mineral analyses: plant (including woody tissues), water, and
soil samples

» Image analyses of plant samples

KEY WORDS

Environmental monitoring
Forest stand dynamics
Silviculture

Water and nutrient constraints
Cycling

Ecophysiology

SENIOR SCIENTISTS

Mathieu JONARD
mathieu.jonard@uclouvain.be
Tel. : 32 (0)10 47 25 48

Quentin PONETTE
guentin.ponette@uclouvain.be
Tel. 1 32(0)1047 36 16

Caroline VINCKE
caroline.vincke@uclouvain.be
Tel. : 32 (0)10 47 37 29
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Hydrogeophysics and modelling for solving hydrogeologi-
cal problems (flooding, soil contamination, erosion...)

SENIOR SCIENTISTS:

Research Field and Subjects

The imaging, characterization and monitoring of soil and sub-
soil physical properties by means of geophysical (ERT, TDR, FDR)
and nearby remote sensing (GPR, EMI) techniques, in particular
in relation to hydraulic functioning of soil and subsoil systems,
as a support to environmental and agronomical engineering.

The development of advanced assessment techniques, charac-
terised by a high spatial and temporal resolution.

The modelling of wave propagation in soil of ground penetrat-
ing radars.

Representative References

» S. Lamsot, M. Antoing, M. Vancrooster, E.C Stos, Effect of soil
roughness on the inversion of off-ground monostatic GPR signal
for non-invasive quantification of soil properties. Water Resources
Research, 42, W03403, p. doi: 10.1029/2005WR004416. (Pub-
lié, Scientifique - portée internationale), 2006.

» O. Loeera, N. Miusavuevic, S. Lamsor, Clutter reduction in
GPR measurements for detecting shallow buried landmines: a
Colombian case study. Near Surface Geophysics, 5, 1, p. 57-64.
(Publié, Scientifique - portée internationale), 2007.

» S. Lamsort, A. Gorrimi, Foreword of the Special Issue of Near
Surface Geophysics on Avanced GPR (contains 7 papers pre-
sented at the IWAPGR 2005, Univers.Delft). Near Surface Geo-
physics, 5, 1, p. 3-4, 2007.

» O. Lorera, E.C Sto, N. Miusavuevic, S. Lamsor, Filtering Soil Sur-
face and Antenna Effects From GPR Data to Enhance Landmine
Detection. |IEEE Transactions on Geoscience and remote sensing,
45, 3, p. 707-717, 2007.

» A. Besson, M. Javaux, B. VanDoORNE, C. BIELDERS, M. VANCLOOSTER,
Caractérisation des hétérogénéités structurales du sol par tom-
ographies de résistivité électrique 3D a I'échelle de colonnes
issues d’agroécosystemes conventionnel et simplifié. INES,
2009.

» Sebastien LAMBOT
» Marnik VANCLOOSTER
» Mathieu JAVAUX

Products and Services

» Expertise in hydrogeophysics and modelling for solving hydro-
logical problems (flooding, soil contamination, erosion, irriga-
tion design, etc...)

Main Equipment

» Hydrogeophysical material: GPR (portable VNA portable,
fixed VNA), EMI, ERT (Syscal-Pro, 196 electrodes + switch box),
TDR (TDR100+ multiplexing systems Campbell).

» Soil simulator for the study of wave propagation of GPR and
EMI signals in soil

KEY WORDS
Soil imaging tomography
Hydrogeophysics
Ground penetrating radar
Flooding
Contamination
Erosion

SENIOR SCIENTISTS

Sebastien LAMBOT
sebastien.lambot@uclouvain.be

Marnik VANCLOOSTER
marnik.vanclooster@uclouvain.be

Mathieu JAVAUX
mathieu.javaux@uclouvain.be
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Study of atmospheric pollutants by lasers

SENIOR SCIENTISTS:

Research Field and Subjects

The research focuses on the study of atmospheric pollutants
using lasers, especially gases (hydrocarbons such as methane,
carbon dioxide ...) between atmospheric temperature and high
temperature (several hundreds of degrees) and atmospheric
clusters (based on carbon and hydrocarbons). The research also
explores the interactions between clusters and gases.

Representative References

» M. Lertre, A. VaLEnTIN, A. HeNrY, C. CaMy-Pevret, M. LENGELE,
J.C. PopuLaire, G. BLaNqQueT. Diode-laser spectroscopy: Temperature
dependence of R(0) line in the v, band of CH, perturbed by N,
and O,. J. Mol. Spectrosc. 233, 86-92, 2005.

» S. RoBert, M. HERMAN, J. VANDER AUWERA, G. Di LoNARDO, L. FusiNa,
G. Banquer, M. Lerere, A. FavT. The bending vibrations in ?C,H
Global vibration-rotation analysis. Mol. Phys. 105, 587-596,
2007.

» L. NGuven, G. BLANQUET, J. Bulbyreva, M. Lertre. Measurements
and calculations of ethylene line-broadening by argon in the v,
band at room temperature. Mol. Phys. 106, 873-880, 2008.

» M. Dnuvng, L. Fissiaux, J.C Popruiaire, M. Leptre. Temperature
dependence of the N,-broadening coefficients of acetylene. J.
Quant. Spectrosc. Radiat. Transfer, 2009.

» B. MarTi, M. Lerere. O ,- and air-broadening coefficients in the
v, band of ?CH, at room temperature. J. Mol. Spectrosc, 2009.

Funding
» FUNDP

» FR.S.- FNRS
» PNCA du CNES (CNRS, France)

» Muriel LEPERE
» Nikolay SANZHAROV

Partnership

» Institut UTINAM, Université de France Comté, Besancon,
France.

» Service de Chimie Quantique et de Photophysique, Université
Libre de Bruxelles, Belgique

» LPMAA, Université P. et M. Curie, Paris, France

» Department of Physics, Astronomy and geophysics, Connecti-
cut College, New London, USA

» LPMAA, Université P. et M. Curie, Paris, France

Main Equipment

Diode-laser spectrometers and different absorption cells allow-
ing measurements at low and high temperatures

KEY WORDS
Pollution
Lasers
Gases
Atmospheric clusters

SENIOR SCIENTIST

Muriel LEPERE
muriel.lepere@fundp.ac.be
Tel. 1 32 (0)81 72 45 84

WEB SITE

http://www.fundp.ac.be/sciences/physiquel/lls/
page_view/presentation.html
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Evolutionary mechanisms for reproductive isolation

and species diversification

SENIOR SCIENTIST:

Research Field and Subjects

A major open issue in Evolutionary Biology is understanding
how the past and current species diversity has appeared on
Earth. Genetic differentiation between populations can cause
reproductive isolation and ultimately lead to the emergence of
new species, i.e. speciation. The research is aimed at testing the
relative importance of genetic drift versus selection in shaping
genetic differentiation between populations through evolution-
ary time.

This question is addressed testing different candidate adaptive
traits in several biological systems:

1. Evolution of male sex pheromones in butterflies;

2. Evolution of life history traits in host-parasite interactions in
rodents and nematodes;

3. Evolution of dispersal and of host specialization in spider
mites.

1. Sex pheromones are, from arthropods to mammals, essen-
tial chemical mediators of communication between males and
females. As such they are potentially involved in adaptive evolu-
tion and reproductive isolation between species. The main ques-
tion here is to test whether sexual selection on the production
of male sex pheromones is responsible for reproductive isola-
tion and species diversification in the butterfly genus Bicyclus.
Phylogenetic, behavioural and genetical approaches are com-
bined. The research is particularly aiming at relating changes
(mutations or variation in gene expression) in candidate genes
involved in pheromone production to differences between the
pheromones of different Bicyclus species and populations and
link the changes to their diversification history. This will allow
association of the phenotypic variation in pheromone produc-
tion with the genetic bases generating this variability and the
consequences of this variability on reproductive isolation.

2. Several parasite and host life history traits, including life cycle,
mode of transmission, dispersal, level of specificity and abun-
dance, shape the differentiation of parasite populations and
can lead to reproductive isolation and speciation in parasites.
Currently a statistical approach is being developed, which is
aiming at specifying the relative importance of various parasite
and host life history traits in shaping congruent or incongruent
population structures. Another objective is to evaluate the role
of spatial and temporal variations of these host and parasite

» Caroline NIEBERDING

traits across their distribution range in determining long-term
common differentiation of host and parasite populations.

3. Dispersal affects the distribution of genetic diversity among
populations and therefore plays a part in their genetic differen-
tiation. Mathematical models have theoretically predicted how
joint evolution of dispersal and local adaptation, such as habitat
specialization, can engender new races and lead to reproduc-
tive isolation. Here the aim istesting the validity of these models
predictions using artificial selection in a lab-designed controlled
environment. t The activity of several candidate genes will also be
tested for their role in dispersal and, where relevant, estimate the
number of loci involved in dispersal behaviour. The importance of
dispersal in determining the spread of the two-spotter spider mite
Tetranychus urticae Koch, model species of this research project,
in greenhouses, will also be tested As a pest of many cultivated
plants, T. urticae is indeed an herbivorous mite of huge economi-
cal importance. It is expected that a better understanding of the
patterns of dispersal of mites in relation with habitat specializa-
tion may suggest ways of modifying the agroecosystem to reduce
mite populations and concurrent use of pesticides.

Representative References

» C. NieeroING, S. Moranp, R. Ligois, J. MicHAux. A parasite reveals
cryptic phylogeographic history of its host. Proceedings of the
Royal Society of London B 271, 2559-2568, 2004.

» C. NieseroiNG, RV Ligois, S. Moranp, C. Douapy, J.R MicHaux. Phy-
logeography of a Nematode (Heligmosomoides polygyrus) in the
Western Palearctic region: persistence of Northern cryptic popu-
lations during ice ages? Molecular Ecology 14 765-777, 2005.

» C. Nieseroing, R. LiBoris, S. Moranp, J. MicHaux. Parasites and the
insular syndrome: the colonisation of the western Mediterra-
nean islands by Heligmosomoides polygyrus (Dujardin, 1845).
Journal of Biogeography 33 1212-1222, 2006.

» C. NiegeroiNG, |. Ouvieri. Parasites: proxies for host history and
ecology? Trends in Ecology and Evolution 22 156-165, 2007.

» C. NieseroiNg, M.C Durette-Desser, R. LiBois, A. VANDERPOORTEN,
V. DerronTaing, C. Feuu, S. Moranp, J.R MicHaux. Geography and
host biogeography matter for understanding the phylogeog-
raphy of a parasite. Molecular Phylogenetics and Evolution 47
538-554, 2008.

@




» C. NieBerpING, M.V ScHNEIDER, H. DE Vos, J.M Lassancg, N. EstramiL,
J. ANDERSSON, J. BANG, E. HepensTrOM, C. LorsTeDT, P. BrakeriELD. Male
sex pheromones in the butterfly Bicyclus anynana: towards an
evolutionary analysis. PLoS ONE 3(7):e2751, 2008.

Funding

» FNRS and Marie Curie IEF research grants

» Fonds Spécial de la Recherche (FSR) from UCL

» Fonds pour la Recherche Fondamentale Concertée (FRFC)

» Research grants for research missions in Cameroun, Uganda
and the Netherlands, and for attending conferences, from
Leopold IIl fund and FNRS

Partnership

» Montpellier Université

» Leiden University

» Paris VI Université

» CBGP, Montpellier Université
» Lund University

» Sundsvall University

» Greifswald University

» Gembloux Université

» Leiden University

» Liege Université

Main Equipment

» gas chromatography coupled to electroantennogram and
mass spectrometry

» molecular and comparative phylogenetics and phyloge-
ography (methodologies for reconstructing the evolutionary
relationships between populations and species), experimental
evolution (artificial selection) and genetics (identification of can-
didate genes, quantitative PCR, transgenics).

KEY WORDS

Evolution

Speciation

Bicyclus, tetranychus
Host-parasite
Chemical ecology
Phylogeny
Phylogeography
Genetics

Sexual selection
Dispersal

SENIOR SCIENTIST

Caroline NIEBERDING
Caroline.nieberding@uclouvain.be
Tel.: 32 (0)10 47 34 88

WEB SITE
http://www.uclouvain.be/en-273362.html
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Diversity, ecology, evolution and conservation
of European and Mediterranean Orchids

SENIOR SCIENTIST:

Research Field and Subjects

Orchids are a rather diversified plant family. They grow in vari-
ous types of biotopes on most of the terrestrial surfaces, and
they maintain close and sophisticated relationships with their
partners of the living world. In several respects the research con-
tributes to increasing the knowledge in this field and to con-
servation of Orchids in Europe and the Mediterranean Basin.
Several projects are being developed:

(1) Contribution to the systematic study, classification and phy-
logenetic reconstruction of European Orchid genera. This focus
mainly on complex genera (Dactylorhiza, Ophrys, Epipactis,
Orchis s.l.). Approaches used include morphology, morpho-
metrics, genetics, molecular phylogeny, and are implemented
using data and material collected in the field in various parts of
Europe and the Mediterranean Basin.

(2) Study of reproductive success and explanatory factors in
some Orchid genera. In this project the differences observed
in reproductive success among different taxa and popula-
tions of the same taxon are investigated, and the research
group attempts to identify potentially explanatory factors,
which can be individual, populational, climatic and, most
importantly, ecological (influence of pollinating insects). The
material and data collected in various parts of Europe are
used and the statistical inference software is exploited. The
genera investigated so far mainly include Ophrys and Epipac-
tis but the idea is to study genera such as Dactylorhiza and
Platanthera.

(3) Contribution to the phylogenetic study of Ophrys. It is sug-
gested that the phenomenal diversification within deceptive
orchids is mainly due to the rather limited reproductive success
in those organisms (project N. 2). Thus, genetic drift, accom-
panied by episodic periods of selection, would be the mecha-
nisms underlying speciation in those orchids. This project aims
to (1) the phylogenetic reconstruction of the genus Ophrys
(identification of the different evolutionary units, and alloca-
tion of each morpho-species to one of those units), followed by
reconstruction of ancestral states of morphological and ecologi-
cal characters, in order to identify the factors driving this dra-

» Daniel TYTECA

matic speciation process; (2) quantify and qualify the changes in
reproductive success (within populations and species), in order
to determine its importance in the species of the genus Ophrys
(project N. 2).

(4) Contributions to knowledge, systematics, distribution and
conservation of Orchids in Belgium, France and Portugal. The
results of the research conducted in the scope of the other
projects (1 to 3) contribute to better knowledge of the biology
and ecology of species and populations, and thereby, partici-
pate in the formulation of the objectives of nature conserva-
tion.

Representative References

» S. BernarDOs, D. Tyteca, J.L Revuewra, . AmicH. A new endemic
species of Epipactis (Orchidaceae) from north-east Portugal.
Botanical Journal of the Linnean Society 145: 239-249, 2004.

» D. Tyteca, A.S Rois, N. Vereecken. Observations on the pollina-
tion of Ophrys fuciflora by pseudocopulating males of Phyllop-
ertha horticola in northern France. Journal Europaischer Orchi-
deen 38: 203-214, 2006.

» S. BernarDos, ML.A. Santos, D. Tyteca, F. AmicH. Phylogenetic
relationships of Mediterranean Neottieae and Orchideae (Orchi-
daceae) inferred from nuclear ribosomal ITS sequences. Acta
Botanica Gallica 153: 153-165, 2006.

» N. Devos, O. Raspg, S.H OHn, D. Tvreca, A.-L JacqQuemart. The
evolution of Dactylorhiza (Orchidaceae) allotetraploid complex:
insights from nrDNA sequences and cpDNA PCR-RFLP data.
Molecular Phylogenetics and Evolution 38: 767-778, 2006.

» N. Devos, O. Raspt, A.-L. Jacquemarrt, D. Tyteca. On the mono-
phyly of Dactylorhiza Necker ex Nevski (Orchidaceae): is Coelo-
glossum viride (L.) Hartman a Dactylorhiza ? Botanical Journal of
the Linnean Society 152: 261-269, 2006.

» S. BernarDOS, D. TyTeca, M. GARclA-BARRIUSO, A. CRespl, A. CASTRO,
F. AmicH. Current status and conservation of the Lusitan Durien-
sean Orchids (Duero Basin, NE Portugal and CW Spain). Acta
Botanica Gallica 153: 273-284, 2006.

» D. Tvteca, E. Kien. Genes, morphology and biology — The sys-
tematics of Orchidinae revisited. Journal Europaischer Orchideen
40: 501-544, 2008.

O,




» S. VaANDEWOESTUNE, A.S Rais, A. CapertA, M. BaGuetTe, D. Tyteca.  KEY WORDS
Effects of individual and population parameters on reproductive ~ Orchidaceae, diversity
success in three sexually deceptive orchid species. Plant Biology Ecology

11: 454-463, 2009. Evolution
Conservation

Phylogenetic reconstruction
Reproductive strategy

Funding Reproductive success
Deception

» UCL

» FNRS

SENIOR SCIENTIST

Daniel TYTECA
i daniel.tyteca@uclouvain.be
Partnership Tel.: 32 (0)10 47 44 88

» Centre de Recherche de la Nature, des Foréts et du Bois

(Région Wallonne) WEB SITE

» Univ. de Liege http://www.uclouvain.be/en-239884.html
» Instituto Superior de Agronomia (Lisboa)

» Universidade Luséfona (Lisboa)
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Integrated soil and water resources management

SENIOR SCIENTISTS:

Research Field and Subjects

Soil and water are key natural resources for agricultural devel-
opment and ecosystem functioning. Sustainable exploitation of
these resources implies that management objectives in space
and time, across the different compartments of the hydrosphere
and pedosphere be taken into consideration. Research in this
area is devoted to the characterization and modelling of differ-
ent soils and water functions and services, in support of the sus-
tainable management of the natural soil and water resources.

» Integration of the transfer of water, solutes and solids within
hydrological entities: watershed, reservoir, groundwater body,
region.

» Design of hydrological database and information systems.

» Development and application of integrated hydrological
models.

Representative References

» G. PiNeros D. Juan, A. Orpbonez, J. Roosen, M. VancLoosTer. Meta-
modelling: theory, concepts and application to nitrate leaching
modelling; Ecological modelling, 193, 3-4, p. 629-644, 2006.

» A. Puupo BoscH, J.M CaLarorra, A. VALLEIOS, F. SANCHEZ-MARTOS,
J. GiserT, R. Oclivy, M. VANCLOOSTER, |. FRancEs, S. JorreTo, J. Diaz-
Curier, A. Timant, N. Van CauwensergH, O. Kuras, Pl MELDRUM.
Water scarcity, coastal aquifers and desalination plants. Congrés
GIRE3D, Univers. Cadi Ayyad, Marrakech, Maroc, 23-25 May.
» K. Searl, M. VancLoosTer, A. Titmant. Optimisation de la ges-
tion conjointe des ressources en eau dans la vallée du Draa
(Maroc). Congres GIRE3D, Univers. Cadi Ayyad, Marrakech,
Maroc, 23-25 May.

» Q. Goor, E. Persoons. Sustainable water resources manage-
ment in the irrigated area of the Draa valley (South-Morocco).
Congres GIRE3D, Univers. Cadi Ayyad, Marrakech, Maroc,
23-25 May.

» N. VaN CauwengerGH, D. PINTE, A. Titmant, M. VancLoosTer. Water
management in the Andarax river, Almeria - Part Il: decision sup-
port system, In: International Conference “El Agua Subterranea
en Paises Mediterraneos”. AquainMed., Malaga, Spain, April, p.
Proceeedings, 2006.

» Marnik VANCLOOSTER
» Charles BIELDERS

» Q. Goor, A. Aua, P. van DER ZAAG, A. TitMANT. /mpacts of the
southeastern Anatolia Project in Turkey on the performance of
the Tabga dam and hydropower plant in Syria in Symposium
IUGG2997: Changes in Water Resources Systems: Methodolo-
gies to Maintain Water Security and Ensure Integrated Manage-
ment, Perugia, Italy, 08-13 July, IAHS Press, p. IAHS Publ.315,
p. 1-8, 2007.

Products and Services

» Integrated hydrological modelling studies
» Optimisation and decision support for sustainable water
resources management

Specific tools & Main Equipment

» Integrated hydrological models
» Optimisation models for water resources management

Partnership

UNESCO - IHE (Delft)

KEY WORDS

Integrated water resources management
Optimization of water resources
Irrigation

Flood management

Drought management

SENIOR SCIENTIST

Marnik VANCLOOSTER
Marnik.Vanclooster@uclouvain.be
Tel. : 32 (0)10 47 37 10
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Evolution meets conservation: changing organisms
in changing anthropogenic landscapes

SENIOR SCIENTIST:

Research Field and Subjects

Human-modified ecosystems are shaped by human activities
and their side effects, which are scientifically recognized for
hampering the future of biological diversity and ecosystem
functions. Habitat fragmentation and climate change have sig-
nificant ecological effects on the distribution of many organ-
isms. The research group is particularly interested in the mecha-
nisms that lead to such effects and how these impact on animal
population persistence.

Focus is set on how animals behaviourally interact with their
changing environment. Recent studies on rapid evolution go
against accepted wisdom that ecological and evolutionary
dynamics would occur at different time scales. A better under-
standing of evolutionary biology in anthropogenic environments
and for a better integration of evolutionary biology — including
fields like behavioural ecology and life history theory —into land-
scape ecology and conservation biology is required.

Research fields include behaviour, life history, functional mor-
phology, thermal ecology and landscape ecology. For some
projects eco-physiology, population genetics and quantitative
genetics are also covered.

Butterflies are our main study system to address ecological, evo-
lutionary and conservation issues. For conservation questions,
holistic, multi-species approaches that take into account evolu-
tion are the real challenge for conservation in rapidly changing
environments.

Current research can be summarized into the following five
fields:

1. Behavioural ecology of animal movements and dispersal;

2. Adaptation in anthropogenic environments;

3. Insect evolutionary ecology and behaviour (including thermal
ecology);

4. Resource-based habitat concept and application; and

5. Applied conservation projects and policies.

» Hans VAN DYCK

Representative References

» B. Karisson, H. Van Dvck. Does habitat fragmentation affect
temperature-related life-history traits? A laboratory test with a
woodland butterfly. Proceedings of the Royal Society (B) 272:
1257-1263, 2005.

» D. Mats, H. Van Dyck. Habitat quality and biodiversity indica-
tor performances of a threatened butterfly versus a multispecies
group for wet heathlands in Belgium. Biological Conservation
123:177-187, 2005.

» W. VanreuseL, H. Van Dyck. When functional habitat does not
match vegetation types: a resource-based approach to map but-
terfly habitat. Biological Conservation 135: 202-211, 2007.

» M. BaguetTe, H. Van Dyck. Landscape connectivity and animal
behavior: functional grain as a key determinant for dispersal.
Landscape Ecology 22: 1117-1129, 2007.

» K. Berwaerts, E. Mattrysen, H. Van Dyck. Take-off flight per-
formance in the butterfly Pararge aegeria relative to sex and
morphology: a quantitative genetic assessment. Evolution 62:
2525-2533, 2008.

» C. Turturg, H. Van Dyck. On the consequences of aggressive
male mate locating behaviour and microclimate for female host
plant use in the butterfly Lycaena hippothoe. Behavioral Ecology
and Sociobiology 63: 1581-1591, 2009.

» H. Van Dvck, A.J Van Strien, D. Maks, C. Van Swaay. Declines in
common, widespread butterflies in a landscape under intense
human use. Conservation Biology 23:957-965, 2009.

Funding

» UCL

» FRFC

» FRIA

» Région Wallonne

» European Science Foundation (ESF)




Partnership KEY WORDS
Ecology

» Pror. C. WikLUND AND Pror. B.KarLsson (Stockholm Univ.) EYO|l_Jti0r‘_

» Pror. T. SHreeve AND Pror. C. Breuker (Oxford Brookes Univ.) Biodiversity

) Animal behaviour
» Pror. M. Bacuette (MNHN, Paris) Anthropogenic landscapes

» Pror. J. SerTeLe (UFZ, Halle-Leipzig) Conservation biology
» Pror. D. BonTe (Ghent Univ.) Thermal biology
» Dr. D. Mats (INBO, Brussels) Global changes

SENIOR SCIENTIST

Hans VAN DYCK

. . , . . hans.vandyck@uclouvain.be
Field studies. Measure of microclimatic conditions (e.g. data log- Tel. : 32 (0)10 47 90 39

gers) and body temperatures in insects (e.g. thermal probes).
Movments tracking by GPS and use of GIS-software (Geo-
graphic Information System).

Specific Tools & Main Equipment

Laboratory studies. Controlled insect breeding experiments in
climate rooms to study life history traits, behaviour, morphol-
ogy (e.g. morphometry by image analysis software) and some
physiology (e.g. respirometry). Flight performance is studied
by tethered flight experiments and flight tunnel experiments.
Behavioural work is also done in outdoor flight cages.
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Plant evolutionary ecology: understanding plant reproductive
strategies and their evolutionary consequences

SENIOR SCIENTIST:

Research Field and Subjects

The work in this laboratory is not directly dedicated to protect-
ing biodiversity, but every bit of knowledge that brings research-
ers closer to understanding how the natural world functions is
most probably useful for protecting species and their environ-
ment.

1) Natural hybridization

Since speciation is a gradual process, even clearly defined spe-
cies can sometimes still cross and produce viable offspring. Nat-
ural hybridization in the genus Rhinanthus is investigated with a
focus on the mechanisms of gene transfer between Rhinanthus
minor and R. angustifolius, especially on the role of the pollinat-
ing bumblebees, and on the impacts of this exchange on the
patterns of genetic diversity in these two species.

2) Plant flowering strategies

The timing of flowering is of major importance to ensure suc-
cessful plant reproduction. Rhinanthus species are summer
annuals and genetically programmed to start producing flowers
after a specific number of vegetative nodes, and variation in
this number of nodes gives rise to differences in flowering time.
Effects of early or late flowering have been investigated, as has
been the genetic basis of this regulation mechanism, and what
other factors can influence the timing of flowering, such as ger-
mination time, have been identified.

3) Ecology of invasive species

Plants that are introduced to other continents can become
weeds or pests in their new environments. Ecology of hound’s
tongue (Cynoglossum officinale) has been studied. In Europe
it is a species of natural environments such as sand dunes,
while in North America it reaches high densities in rangelands
that serve as cattle grazing areas. The plant is not edible, even
toxic, so its presence reduces the amount of available food. A
root-boring weevil (Mogulones cruciger) was introduced from
Europe to western Canada and this introduction appears to be a
success It is capable of eradicating hound’s tongue populations
completely. This is surprising because the plant and the weevil
coexist in Europe. Together with a researcher in weed biocon-
trol at the Agriculture and Agri-Food Canada research station in

» Renate WESSELINGH

Lethbridge (Alberta, Canada) why the effect of the weevil is so
different between plants on the two continents has been inves-
tigated, with a focus on the question whether the introduced
North-American plants have lost some sort of resistance to the
weevil and can no longer adapt to its presence.
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