Marine Research: a science with no boundaries...

Christiane Lancelot
[IJW:8 Université Libre de Bruxelles, Ecologie des Systémes Aquatiques @

* Historical paths

*Tracks for the future

La victoire, René Magritte 1939
Ceci n'est pas une porte...



Historical paths

« 100 Century the World’s very first marine station

Oostende
The Dune laboratory
1843

*The seventies: A new start for Belgian Marine Science

v’ Connecting natural science disciplines
v Initiating gender balance

* The eighties: the Earth system vision
Land — Ocean - Atmosphere

* The nineties: Sustainable Development
Initiating communication between natural and social science

* Today: A planet issue and a participatory process



1971. Awakening of environmental awareness
A new start for Belgian Marine Science

R&D National Program: Environment-Water-
Mathematical Model of the North Sea Project
Coordinator: Jacques Nihoul (ULQ)

200 scientists (50% women)

All Belgian universities and science disciplines
Field support: Belgian Navy

Multidisciplinary approach

v Very innovative
v Mutual respect
between disciplines
But low synergy

v/ no connection
between Fresh and
Marine waters




Field work:
inequality between men & women

JFORCE NAVALE

Guand M. \fnnden Boeyna:iis dit nnn '
A M. Vandekerckhove

Back to the old times ...

Waiting




Angry women

=3

Press conference in 1978

- NOUVELLES DE BELGIQUI

Le Soir, 10-02-1978
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Les ﬂ{:&anngmplms féminins
victimes des réglements
de la Foree navale ?

Thepuias a=pd Bom gque aceame-
gramiie a'ral dévelnogeee #a Hels
gegue fur b plen nallonel el
imlerdiaciplinaire. oL B0 foncudon
d'un moddle malkémaligue de la
maed du Mord, plusieuss dermbne-
dirs ool #F lnlepduiies aupres
do la Foree mavale puwar i 1
persunnel  sclenbifigue fémibnin
puisse monler & bord des Beteaax
millEniTes, paur del CPoisWTEE de
plusicurs joers.

Juarpg'a peecend, 1] & bouloura
58 repondu de maniere negabive
& ¢og dembpsler, anl sRalign,
mnyds, & Hraxelles ies pories
paroie des voldnbaires fémaning &
ere croiaiéres. Lo teavail & bord
de crm halunu® eel irds Fpromavani
Pl e presonne] pedentificspue mas-
culin 1e fljoufs chargt dief-
fecier, o0 ploa de Ees projres
prograrmmea, sedul de ped gl
gurs [éminine

A cours e A& dernier |'__;||..||I'-
fet B%TTe, 20 Pl mtnemenns docide
U les Fxgeers aedsmograhes gy
rale Irmindn embarguerioenl pour
d# peliles PRigridFee Colitres  ile
& & 23 heureed Le novire do res
ehErrhe s Mivhelen o Tdb lags &
cefie fin & 1a Foroe navale.

L#g  cherchesiian  wmpleyds  par
Ien universtes pelged, ¢n fanction
e canliuts & duren ddpeFiRinde,
devateni  pfferiver diverscs  opés
Falpuha de Mmendrnge on  TFET.

En wimil dernier, U&mirnsle de
m Forge nnvake Lelge avidn bR
chercheurs umiverssbhices gue s
petscncs ce Temomes el iniee
rée, en veriu de l.'l"j:'l-rnrnm rmidi-
talrea ©n vigueur dane le Force
mnvele, que ge T & 1P heources, sold
pendant doeze houres, @ boed des
navices midlitaires,

Ceile lbmithllan  empldchs  on
travail acienliligue mérieux et lex
erpinleren de plusicurs Jours,

Le mammre brelge de ko Diédens

re paltonele, , M. Vaaden Thpey-
feibly, & rejsendud, &0 doiobie gl
diécombre desnler, gue le aovhe
lowd & I8 Foroe navele, Je « Me.
chelenn e lout en flant un bdti-
mend ded Torers non cumbnLdin.
e, mE pouvasl Ee souslCRITE au
riilement Sppticshle sp® & Da=
MTHEF® & ifurces  nnvoles  du
Fode  Titmidean i, ebordisang b #en
membires dew prestatlans Lsinkers
rumpats de plud e docse Lenres

Eaddal, wernrit wicbuep liss paarbgs
parabe drs frunes arcssngeapliee
de pemshdDE Wl RIEE serihodrd-
phigue ndépendant des bhilimenis
de ta Force nwvale baolge,

A Fheure  artusle, den Gl
meike militadres sl louds o la
Foreo navinle par s asversibde o
few wificiern dre fa Force mavnle ¥
Pomitiens Ifudw nl lex
chercheurd du rde minscalin prou=
wieml gty lne dorbeire  oams
Midin= rdsrryvis @ d persianeel miae-
Celine

Jus'h prepenl, Jen fores ACERR-
Ul du rdde Nemban mvend
Eivepspe de Toges b bard o ond i
dimpriser des plonciwrs dos lotaux
ek lnlewniipom,

L'nrgsiment  Inwveogued lusquilel
par o minitse de a0 Défense
natinnale el Jes afficiers sagels
FheLirE A la Fores atewnle flsijde
diuna Vuleener dee bemey de sfe
JOur o e sl presanne] . fes
mulnin & biered ces Bilimenle de la
Fiwve fiavile Dsidjgr. I Ay warsll
donic s, prowr Pinsfanl, e donge
Rutinm  geassihbe o pegleTent dus
Lewrisasns fe sdfjour ode null des
eXpEris ocdafini@raginigued Mmie
nina & bord dew bebesus milllaores

Lhn bt eemargeer par Bllcure
qu'll me ¥agll paa de réglemenis
prapees b la Flglgue; oeuMsch
sort obeervds par bcules Ios rma-
Flones milislres du ponde, Ualon
Eovlitlgue  comprise.
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Internationaal gewaardeerde vorsers - -

dromen van vnfwaard:g iaboratoriumschip- -

Onze oceanografen

Laatste Nieuws 1/2/1978
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voelen zich in de boot genomen

o

Leven jaar fang heelt de overs
berd het Booidzee-progct gesubal-
dieerd, Een grooischesps onder-
roekprogramma. dat o landje
miet glleen wesnachappelifie mem
heefi opgeleverd, maar ook de
errsle gemeratie vam aniereadionasl
gowaardeerde somanograien.,

Iromisch gemag Mosien deee
kerseerse specialisien in 2o'n Lam-
lemdige m«ll-dlghﬂ:lzrt werhen,

dal stesds meer er de bawiaan

geven., e aanvasrden aan-
beedingen wif hel baitenland, waar

e op faisoealifl wigeruse bosen

kunnen meevaen, en lrekken er
repperend ondenil. MNel ap bl
openhlik, dai het Belgisch onder-
zoek van de Moonlzee woadl unge-
beend. Een saudie, die hun noschians
nauw aam hiet hast lig)

Unpe eceanogralen vorlen zich
Tebigk im de bossl peoomen. Leger-
hijk. Die hermie rond de ton laburaro-
I‘Il.l:l'ﬁ!-rhlp' ﬂli:{‘h‘lu“‘d! miagnen-

yromimen Fijn die op de Mechebon

varems hrsChicn wi) mcrme-r -l] i

Volgens een nacbival nagebeeid
manre-reglemen gijn o elihe
vorsers van 7ol 19 wer meed

o welkem pas bewed, Eon maatregel,

die nog steeds rot de prhsie avon-
iwres lewdr,

Ondanks een peivise (rusm 70
kandiekesiapen) adn Sinder van
Landsvindediging Vasden Bogy-
Mapis en & oqwechee sapum sam
manesler van Weteaschapibelend
Vandeberokhove B dese discrimi-
nerende oesiand. die b weles-
schaprelijke ondetrochers in hel
hurenland fblihh:l lashwekbkend
overioml, sindudien mauwelijks
veraepeld. Imepesdes|.

Vioor her belangnih onderzoek
van de v aatsen sone de
Belgische kimd i |7 Tehruan),
pesubidieend door Walksgerond.
Bl hebles ge vorsers van vers
shilkends Belpimche unpvessilsilen
s, WU B dnie klewme ML
mijnenvegers ter beschikking:
sKoririjks, -Hawsehs en «Her-
slai -

Dere whepes, met cen prositel
ki=in Inborsiorizm aan beosd,
worden gehwurd om dagehisks op
een vas aenal plaatsen in de

DAN TOCH LOSGELD
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MNoardree stalen te gasn ophalen,
Een roch, die fuim 12 uue in beslag
meeEml.

. Aanvankelijk was het vertrebinr
op Bu 30 e Oectemde vastpelepd
Hierdoms pouden de dames echied
nnrrgkrn:mlir lang aam bowed #in
en dil konden de veranisooodelijke
mesen vam de pecemachi niet over
mun soldatenhart krgen. Een
wurife «onerireding - wikden re wel
i de winpers men. Meer echier
miet, Dasrom wend beslosen am Bu
wan wal e szhen,

Rewulhaar. Ten cervie moeten de
vorers fatsoenlijk vioeg ait de
vered oan b Brussel de e ie
kaden, oo om To 10 e Ooseende
agnkomi, Melemaal nier fn
omfraaglik mlsen ze dadrna micl
mig eenis |2 diaf op TEe moesleR
drorteengen. Een aceanngralische
missie ip iederdaad geen ple-
FIETTRIRjE.

Ten twende mocien de manne
lijke wrderzochers vaak “s avonds
her werk van hun srouselijie ond-
kepa's opkrappen. Mee! amslat pe
perpiden peeriek #ijn, masr pevwoss
aemdes se one B, an land worden
geret en na de middap dus pesn
urendange prosven meer kunsen

aeapakken. Oceancgrafes rim
galant, mas ook hin billehkhed
meedt haar greazen.

De militaire bemanaing s
cvenmin gelakhip mer het wroege
verrekuur. Sramaal wordl de duz-
pleeg M pas 0 Bu 30 afpe-
lorst..

Nog gekler. De drie MSI-
mupsenscpers, dic gehuurd worden
vadf dere ocearapialische
apdrachlen }!hi-tn |r3_|:-1'r_|l.cﬂi|d
belast mel de ohebestnping op 2ee,
Findra een vlek wordl pesipnaleerd,
malen de -Haseelt -, -Konmk- en
~Herslg - wersdond e de onheils-
plec koersen om de olie mey deter-
geneen fe bespden. Ok als er
vorsers aan boord rin. Reglement
5 pEg lemen.

Onre exrde generale oCEano-
pralen, de wl jeea privigen san een
geesidafing dynamisme, deinven
miet levag voow hisde werkvoor
waarden, Fe veraachien echier wel
de mndige steun en maddelen o
hum oedereoek 1 gen pocd eimle
te kunnen brengen. fcker nu het
resuitaal van hun swdies Tuim
weerklenk sind im hel Budeniand,
lronisch genoep widen s€ boves-

dien peroemd soar han woorbee|-
dige, interdisciplingite shmessei.
kisg.

Om kort re “gaan: - Een - erpen;
volwaardig laboratonamschip same
neeanagrabisch anderroed 2ou
helemaal peen weelde rign. Het
progeut besraat rrouwens al. De
hetroklen departemenien van
Valksgerondhesd, Webenschupsbe-
lewd &0 Nundeale Opuoeding rijn
echier wan her suwirekben om i
e maken wie de eer krijgr: dese
kowibare aanwins e heheren, Wie
zal Betales, 1% cen andere faalk,

Mereen zow mimiser Vanden
Breymants zich. als gemleman
alvasl geen I.r."prurp:'n meer
frglen meken e de WEIRLE cnel-
foatabele omuandigheden, waarin
vl el warsers aan boord van
militdire iahﬂrllnr:um:.:h:p-rn.
muoeten werkem,

Infuzsen kons her poede o -
Beeld wit her bustenland, Van 20
maarl tal 0 wpril sielben de Wean
duntsers onge poeanogralen soop de
twesde keer bun gocd wiggerusie
=Heincke- er beschukbing En de
\'rm:rrr zijn urierasrd welkom aan
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Achievements

This novel research program did trigger the setting up of:

* Marine science new laboratories in all Belgian universities
« Marine science in education

» Multidisciplinarity synergies

* MUMM, VLIZ

» Sustained Belgian Federal funding

« Initiating gender balance

» a true research vessel (decision in 1979!) in 1985

Claire Bretecher

Happy women




Personal achievements ﬁ

Opportunity of combining the reductionist approach obtained by
a Master in Biochemistry within a systemic approach of the

marine ecosystem
PhD: Eco-physiology of phytoplankton in the North Sea
v New knowledge on phytoplankton species distribution and

growth regulation
v Contribution to the elaboration of the C and N annual budget

In the water column

recycling

These two achievements were the starting point of my further
carreer development in ecological/biogeochemical modeling.



Unified strategy for complex ecological models %ﬁg

lterative development: Observation —, experimentation

N/

modelin
g

phytoplankters
zooplankters
Bacteria...

_ Spatio-temporal
Hydrodynamic Ecosystem timeseries

Coupled physical-biological model



The eighties: The Earth System Vision

Early awareness of the role of humanity in driving change at the
planetary scale
Also the beginning of www...

Indush‘y

transpm
o]

B gricuture
Land use

=» Era of Global Change Research m



Earth System Vision

[OFocus on interfaces: land-ocean-atmosphere
[IFocus on Earth’s biological, chemical and physical
processes and their interactions

IMultidisciplinary synergies feeding complex models
for understand and hindcast/forecast prediction
OInternational cooperation and implementation at
global, regional and local scales:

IGBP core projects i.e. LOICZ, SOLAS, IMBER...
EU-FPS5, FP6, FP7
BELSPO Global Change Programme



Hey, this holistic vision was
applied to the Belgian waters

Joint venture between French

freshwater and Belgian marine
scientists; between ecologists,
biogeochemists and modelers

!

Coupled watershed-coastal sea
Biogeochemical models




The functioning of the Belgian coastal zone BCZ and its
evolution can't be studled without conS|der|ng its
boundaries and fosterng-rutidiscipling aT=Tdall=
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v Transboundary flows ,
v Human impact on muléspte=we e
v Complexity of ecosystem responses: i.e.Trade-off === ——
between undesirable eutrophication (Phaeocystis =5
blooms & foam deposits) and climate regulation o ——




Long term trends simulated in the BCZ

River inputs «
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Cultural eutrophication: increased
Phaeocystis (and foam deposition)
and shift to an atm. CO, sink

De-eutrophication (PW¥): little
Phaeocystis (and foam deposition)
decrease and return to atm. CO,
release

Nutrient reduction measures on the
watershed has an opposite effect
on water quality (undesirable
eutrophication) and climate
regulation (uptake of atmospheric
CO,)

— trade-off for environmental
policies?



The nineties: towards Sustainable Development

From professional judgment and political art towards
science support to political decision

atmosphere

Industry

WWT N Point
transpo

Agriculture - m -
i Fishing ALl
_ and use I—[

Pollution, eutrophication, biogas,
Biodiversity loss..

=>»Early synergies between natural and social sciences



How can we choose the best
nutrient reduction measure
to improve water quality and
reduce undesirable coastal
eutrophication in the Belgian
waters?

Joint venture between freshwater
and marine scientists and
environmental economists: starting
communication

!

jrated impact assesment methodology




Integrating the coupled models in a DPSIR loop

Drivers
WWTP |
agriculture
Pressure
]
Point & diffuse
State ;|
N, P export
Phaeocystis blooms

Impact

Integrated modeling
approach

watershed

Dira.'c_t'-cost _
assessment,

River model

|
Marine model

Response

N, P reduction
__measures
&

d "‘anblﬂgi'ca?l 2
\effectiveness

N:P costal imbalance
Phaeocystis foam
Ecosystem disturbance

Socio-ecological system

Exploring possible scenarios
Story lines: realistic (short-term) or visionary (long-term)



Realistic short-term scenario

To what extent are the Best
Environmental Measures (BEM)
recommended by EU ecologically
and economically efficient?

BEM: WWT >20000 IE + Integrated Agricultural Practices
Cost: 538 M€

Obtained reduction: significant but could be better
Phaeocystis bloom (23%), foam duration (18%,6 days over 33)

Specific cost:

50 M€ per 10° Phaeocystis cells reduction
89 M€ per foam day reduction

Annual cost per family: 50 €



|dealized long-term scenario: organic farming
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organic farming
business as usual ava. 3 ma/l

Significant improvement obtained both for river water quality and
coastal waters

Is the society willing to accept that change? Are there other
solutions?

= need to involve citizen in the decision process
=» adaptative management



4
R AWARE project i a

How to achieve sustainable water ecosystems management connecting
research, people and policy makers in Europe
http://www.aware-eu.net/

Towards an integrated adaptive ecosystem management

The BCZ chosen as model study

Strengthening the consultations
between local citizen, scientists and
policy communities and facilitates
common strategies.

scien acilitator Stakeholders + facilitator

Achievements: Local North Sea conference 7th jan 2011
Open EU conference: Brussels, 9th June 2011


http://www.aware-eu.net/
http://www.aware-eu.net/
http://www.aware-eu.net/

Tracks for the future

How can you contribute resolving some of the big
challenges faced by our ‘under pressure’ planet as: ?

 Climate change

» Ocean acidification

* Overfishing

* Harmful eutrophication
» food security

* energy

* clean water....



A few guidelines

 Be a Earth’s citizen

* Be involved in multidisciplary international
networks and take responsibility

 Think globally and act locally

» Always do solid basic science whatever your
expertise is (physics, chemistry, biology,
mathematics, engineering, economics, politics,)
« Combine observational and theoretical fields

 Define properly your scientific question and
secure good bibliographic research: creativity
often happens by correlation of your different
lectures



Do solid basic science: e.q.

Geo-engineering solutions for slowing climate changes




Attend Open Science Meetings: e.g

Planete under pressure:
new knowledge towards solutions
26-29 March 2012
London, UK

Elinor Ostrom, 2009 Nobel Laureate Economics, Chief
Scientific Advisor of the conference

Day 1: State of the planet: the latest knowledge about the
pressures on the planet

Day 2: Options and opportunities: exchanging knowledge
about ways of reducing the pressures on the planet,
promoting transformative changes for a sustainable
future and adapting to changes in the global system

Day 3: Challenges to progress
Day 4: Ways ahead: a vision for 2050 and beyond,



