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Scientific practices within the urban climate research field:
"drastic interdisciplinary" between social and environmental sciences
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Présentateur
Commentaires de présentation
Hello dear colleagues, 

My name is Géraldine Molina, I’m a social scientist who works on urban climate with physical and environnemental scientists from 2008.

I’m happy to be here with you today to present you a collective work we’ve been carrying on with my colleagues Anne Benabe, Julia Hidalgo and Valéry Masson. 

This work is about scientific practices within the urban climate research field: 
and it aim is to questionne the « drastic interdisciplinary » dynamics between social sciences and environnemental sciences. 
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Présentateur
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So, why do we want to put a light on scientific practices and interdisciplinarity dynamics ?

Well, because urban climate can be define as an « hybride object » 
What that means ?

It means that it involve 2 mains types of phenomena : physical ones (such as urban heat island, micro-climats) and social phenomena (such as climat human perception and representations, everyday life practices).

First issue : to explore the relations-ships between those physical and social phenomena, it’s necessary to developpe multi-criterian approches and to create interfa[hey]ces between social sciences (sociology, anthropology, geography) and physical or natural sciences (the atmospheric physics, urban engineering or building energy management). 
Those groupes of researchers belong to scientifiques cultures and traditions that are radically differents. Those disciplinary families were unaccustomed to work together
This is why we propose about drastic interdisciplinarity.

Second issue : urban climate presents also strong social and political challenges. Therefore, scientists are also confronted to the question of applicability’ and have to work with the protagonists involved the city production and governance such as urban planers, politicians, architects, etc.

To say in another way, to do effective the work developped  on urban climate involves a transgression of discipliner and professionnal boundaries and dynamics between 3 worlds and groupes of protagonists.


Talk focus

Aim: explore science making mechanisms and

drastic interdisciplinarity practices

Questions:

* challenges of new interdisciplinary consortiums

* Jessons from the feedbacks of those collective adventures

* difficulties and facilitators of drastic interdisciplinary dynamics
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So the aim of this talk is to explore those "science making » mechanisms.

Together, we’ll try to understand :
What those new drastic interdisciplinary practices reveal ? 
At what challenges new interdisciplinary consortiums are confronted to ? 
What can we learn from the feedbacks of this collective adventure ?
At what difficulties physical and social researchers are confronted to when they work together ? 
And what resources and  facilitators  they use to help to develop successfully drastic interdisciplinarity dynamics ?
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Plan

1. Drastic interdisciplinarity practices in France
— case-study, contexte, investigation methods

2. Disciplinary cultural differences
—> 1st set of results

3. Drastic interdisciplinarity in action
— 2th set of results
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Commentaires de présentation
To talk about that,

In a first part, I’ll present the studied case, his context and investigations methods we used to explore it.

In the 2 and the 3 parts, I’ll expose 2 results overviews.

- the differences of discipliner cultures and the issues of their conjonction.

- and then, we’ll see who it’s goes concretely when physcial, environnemental scientisists and social sciences works together.




1. Drastic interdisciplinar
practices in France

case-study, contexte and investigation methods
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1.2. Case-study: french interdisciplinar research
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« EUREQUA : Evaluation mUltidisciplinaire et Requalification Environnementale des
QUArtiers »

« MApUCE : Modélisation Appliquée et droit de I’'Urbanisme : Climat urbain et Energie »

« VegDUD : Réle du végétal dans le développement urbain durable ; une approche par les
enjeux liés a la climatologie, I’hydrologie, la maitrise de I’énergie et les ambiances »

« ACCLIMAT : Adaptation au Changement CLIMatique de I’Agglomération Toulousaine »

« EPICEA : Etude Pluridisciplinaire des Impacts du Changement climatique a I’Echelle de
I'Agglomération parisienne »

« EPICURE : Etude paramétrique de la Performance de dispositifs Urbains pour un
Rafraichissement Environnemental »

« MUSCADE : Modélisation Urbaine et Stratégies d’adaptation au Changement Climatique
pour Anticiper la Demande et la production Energétique »

« VURCA : Vulnérabilité URbaine aux épisodes Caniculaires et stratégies d’Adaptation »

« EVA : Eau, Végétation, Albédo : Evaluation quantitative de I'impact sur le microclimat, les
consommations énergétiques des batiments et le confort intérieur et extérieur de trois
principes de rafraichissement urbain »

« ENERGIHAB : La consommation énergétique : de la résidence a la ville. Aspects sociaux,
techniques et économiques »

« URBIO : Biodiversité urbaine : vers une approche intégrée des services écosystémiques dans
les aires urbaines »

« ADEQUA : Aménagement durable d'un quartier »
« TRAMEVERTE : Evaluation des trames vertes urbaines et élaboration de référentiels : une

infrastructure entre esthétique et écologie pour une nouvelle urbanité »

« Formes urbaines, modes d’habiter et climat urbain dans le périurbain toulousain »

« IFU : llots de Fraicheur Urbains » 2013-2015

2011-2014 : ANR:1 072 190 €
2014-2018 : ANR : 934 909 €

2010-2014 : ANR : 1 550 000€

2010-2013 : Fondation de
Coopération Scientifique STAE
Toulouse : 753 700 €

2008-2011 : Ville de Paris

2013-2014 : ADEME : 127 700 €

2010-2014 : ANR : 650 000 €

2009-2013 : ANR : 476 481 €

2013-2016 : ADEME : 196 741 €

2009-2012 : ANR : 817 415 €

2012-2016 :
Loire

2004-2006 :
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ADEME
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€

: ADEME : 150 000 €

PIRVE CNRS : 10 000
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Présentateur
Commentaires de présentation
The investigation we’ve done was on the french researches carried on urban climate. 

To give a brief overview of the french context : 
In the last decade, since the middle of the 2000’s, explorative projects researches  have  been conduced on urban climate issues with a interdisciplinary approch by consortiums.
As you see in this table, around fifteen big programs’ve been already conduced.

In those consortiums, physical and environnemetal scientists have been working together with social scientists . 
All together they have explore the urban climate physical and social phenomena at different scales (city, city blocks, buildings, etc.).


1.2. Investigation methods

e « observant participation » (Brewer, 2000)
- official sessions
- informal discussions : hidden side of scientifics practices

e researchers and urban stakeholders interviews (60)

— cross with others results (Blanchard 2011)

Brewer J.D. 2000, Ethnography. Buckingham, Open University Press.
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To pick up the feedbacks of researchers, we used differents investigation methods:

The « participation observante » : our participation as scientists in those programms gived us the occasion to observe in situ those scientifics practices : official sessions.
But also informal discussions that give us access to observe the hidden side of those scientifics practices, the unofficial, the backstage of interdisciplinarity dynamics (such as 1/ difficulties, 2/ competition games, 3/ criticisms, 3/tensions between disciplines or, 4/  positioning strategy). 
We also did around sixty interviews with researchers and urban stakeholders working on urban climate.

And we crossed those sources with the results achivied by others researchers  
(such as the doctoral thesis of Anne Blanchard 2011 on the GIS Groupement d’Interet Scientifique Climat-Environnement-Société).

So, let’s  go to the results 


2. Disciplinary cultures:
radicals differences

First set of results



2.1. Definition of drastic interdisciplinarity
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First set of result, the caracterisation of drastic interdisciplinarity.
It distinguish from another kind of interisciplinarity, more commun, that is called « proximate interdisciplinarity ». 

Proximate interdisciplinarity is when the culture, the training, tradition, research objects, language and methods of the disciplines that collaborate are familiar, neigbouring.
For example, when an atmospheric physician works with a building thermal specialist. 

Whereas drastic interdisciplinarity is when there is a big cultural gap between the disciplines that work together. For example when an atmosphercic physician work with an anthropologist : their traning, scientific tradiction, objects, language and methods are really, really different, distant.

If we compare interdisciplinarity to intercultural couple, proximate interdisciplnarity would be the weeding between two european, for example a french, and an italian, their culture is different but quite resembling. 
Whereas drastic interdisciplinarity would be the weeding between two cultures really different as the weeding of an amercian and an african.

At least, drastic interdisciplinarity is a real anthropological adventure, and scientists are confronted to a radical otherness.



2.2. Exemple 1: research objects
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Présentateur
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First exemple the culture differencies is the research objects. 
Indeed, social and physical scientists don’t conceive and prioritiz research objects in the same way. 

If we compare the hierararchy and the expertise on research objects of physicia researcher and social researcher before they started to work together.

[montrer sur le diapo]
You can see that the central objects for physician are atmospheric and thermal phenomena and that physical laws are fondamental for them. Wehereas for the social researcher, they are peripherical objects or situated in theyr blind spots.
On the contrary, actors, lifestyles, city’s production and governance process are central objects where as they where very periphercical are absent of the physician point of view.

Interdisciplinarity collaboration has contributed to move the lines [montrer sur le diapo]
And to increase the acuity zones on both parts.

objets de recherche : tropismes disciplinaires
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2.3. Exemple 2: vocabularies

- Physical sciences Social sciences

Territory (constructed and appropriate space):

c
% Canopy, surface, urban morphology, built - urbanization dynamics,

*.; environnement (facade, roof, material,...) __ - actors system, production and governance
.-5 geometry (canyon), process, policies

- lifestyles, inhabitants

Physical variables (temperature, humidity,
wind speed), radiative ,thermal,
aerodynamic , hydraulic properties -«

Environmental element of urban ways of
. living (feeling, perception, social practices)

Household energy uses and consomption,
social uses knowledges, energy precarity,
<==> energy policies

Heat flow, energy transfert, energy balance,
energy consumption

Unhabitants, actors, appropriation,

Human, microclimatique sensor, human . . .
Urban ways of living, socio-spatial

preasures, comfort parameters == .

dynamiques
Measurements, modelling, simulation, Statistical data, observation, interviews,
scenarios, evaluation , experimental guestionnaires, commented routes, photos,

5 ] ey

approaches, wind/water tunnel studies <*==> terrain notebooks


Présentateur
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Second cultural gap between social sc and physical scientists, the langages they use. This was a major difficulties between them as they start to work together.

Here is a comparison of the vocabularies they use on the same topics.

In this table, we put some of the main topics.

Let’s take an example. 

To talk about city, the physician will use terms as : [les lire sur le diapo]
Where as social scientist will talk about : [les lire sur le diapo]

Other world, to talk about climat, physician will evoke physical variables where as the social scientist will consider the climat as an environnemental element of urban ways of living.

Eventually, when they start to work together, it’s as if social and physician scientist were talking foreign languages. They needed time to learn the language of the other, translate the point of view of their partners and built together a common language. 




3. Drastic interdisciplinarity in action

2th set of results
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Here was for the examples of the disciplines’ cultural differencies.

Now, let’s explore the working modes.
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So how it’s goes when social and physical researcher work together?

Well, one of the first challenge is their difference of approches.
This is a very schematic way to represent it how it goes for the french researchers that were working in the programms.

For physicists : 
As we could see in the ICUC conference the studies of urban heat island are based on physical laws, measuremets, modelling that, then validation, and analyse enriched in return the exploration of physical laws.

For social researcher: 
the common pathway is : hypothesis - terrain investigation - analyse - generalization. 
For exemple in the EUREQUA programm that propose an multicriteria evaluation of area’s environnemental quality. On of the hypothesis was that the tolerable
level for environnemental annoyance was superior for unhabitants than for space occasional user. 
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Another challenge was the articulation of spatial scales.Physicists and social scienitists weren’t use to work at the same spatiale scales. 

Indeed, the french physicist of Meteo France were used to work at globals scales such as Nation, Region or at the macroscale of city. 
Where as the french social scientist were working on micro scales and exploring the individuals or social groups or at the meso scales of block or urban area.

So during the first exploratory studies such as the PIRVE programm on « Urban forms, lifestyles and climatin Toulouse’s suburban », we observe two sclale dynamics,
Physicists where in an downscaling dynamic and social scientists where upscaling to explore the urban and climate process at superior scales. 
So, they choose as a meeting point to worck on shop area and try to navigate between inferior and superior scales. 



3.3. Combining methods
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Third exemple of challenge: the methods.
Indeed, one of the main difficulties was to find methodes to articulate the collecting and analyse of social and physical data.

This slide represents the main classics methods used by the two communities of researchers. 

I’ll give an exemple of combining methods that were propose in the EUREQUA project in wich micro-climates were explore as a element of environnemental quality.
Commented itineraries have been done with unhabitants to confront their perception of differents place in an area to the measurements that were done as the same time by phycisits with mobile material.

A difficulty in this projects but also in the others is to compare data produced by the phyicists on climate that are quantitative to one qualitatives ones produced by the social scientists on inhabitant perception and urban lifestyle where. 
It limits the possibility of the integration of social data (on climate perception and social practices) in the models developped by physicists. 
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Conclusion: towards transdisciplinarity?

Schema: degree of the disciplinarian meeting

4

Strong interactions
Co-construction

No interactions

A

Transdisciplinarity: collaborative process bursting discipline boundaries
Creation of a new meta-discipline

Interdisciplinarity: commun research objects, exchanges of
tools, methods, concepts, etc.

Multidisciplinarity: commun research objects, no interaction

Pluridisciplinarity: coexistence, no interaction

Source: inspired by Klein (1996), Jakobsen (2004), Blanchard et Vanderlinden (2010)
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As a conclusion I woulg evoke the individuals qualities of the researcher that facilitate interdisciplinarity: [draw a profil of qualities of boundary spanners]
open-mindedness, carying, dialogue, attentive (écoute), lack of prejudice on the other scientifics cultures, and previous interdisciplinar experiences.

We can aslo sum up a few ingredients for drastic interdisciplinar sucess from the projects point of view:
. a strong collectif challenge and a strong structuration of purposes 
. a sufficient balance bewteen the disciplines represented
. a sufficient time for acculturation and  familiarisation with seminaries before at the begining of the programm to descover and learn about the others scientifiques cultures. It permits to economise time afterwards and to avoid cultural misunderstanding.
. At least, to keep a certain flexibilité for reconsideration and adjustement all along the project

To conclude, mixture the disciplines, is more than a simple posture or approch is a process, a patway with differents digrees. The next step after drastic interdisciplinarity could be transdisciplinarity. But their is also the temptation of disciplinarian downturn : because working together present aslo risks from the carriere point of view particulary for youg resarcher (the academic evaluation is still based on disciplinar standards).

We presented you the case of  interdisciplinarity practices in french researches on urban climate.  Maybe that parts of thoses results are generalizable to the resarches you conduce on foreign countries or maybe there are importantes differences.
We would be happy to exange with you during the session or after around your own experiences. 

Thank for your attention.
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For more information:

geraldine.molina@gmail.com
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Brouillons



Mon parcours

Mes objets de recherche

Expériences climatiques et énergétiques des acteurs des territoires

Professionnels Habitants

Exemple : acteurs du batiment - performance énergétique

@ Décalage entre performance N
theor/que réelle

\ Conception Mise en ceuvre Gestion-maintenance Appropriation /

! Technological and Innovative Plateform for Environmental Efficiency
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Pour mettre en œuvre ce programme, je m’appuierai sur les compétences que j’ai construite durant mon parcours.

Je travaille sur le climat et l’énergie au travers d’une approche socio-culturelle et d’une entrée par les acteurs des territoires.
 
Je m’intéresse à deux grandes familles d’acteurs : 1/ les habitants, 2/ les professionnels 
Je les interroge au travers d’une même problématique : comment sont-ils confrontés aux enjeux climatiques et énergétiques au travers de leurs pratiques quotidiennes ou professionnelles ? Comment s’y adaptent-ils ?

Pour sonder ces phénomènes sociaux, je mène des enquêtes qualitatives auprès des acteurs sur le terrain. J’articule mes observations à celles des physiciens pour analyser le rapport entre, d’un côté, la perception, le ressenti, et les représentations des acteurs, et de l’autre, les phénomènes physiques atmosphériques et thermiques.

Par exemple, dans le cadre du projet TIPEE  (Technological and Innovative Plateform for Environmental Efficiency), j’ai effectué une enquête sur la performance énergétique des bâtiments basses consommations avec des chercheurs des sciences de l’ingénieur. 
J’ai travaillé à partir de campagnes de mesures menées par les physiciens. Elles permettaient de constater un décalage entre la performance énergétique théorique, prévue, et calculée par les modèles, et la performance énergétique réelle mesurée après réalisation. J’ai alors mené des enquêtes sur un échantillon de réalisations considérées comme exemplaires dans différentes régions françaises pour identifier les facteurs explicatifs de ce décalage. Mon objectif était d’interroger toute la chaîne des acteurs qui interviennent dans la fabrication, la de gestion et l’appropriation des bâtiments : commanditaires, concepteurs, bureaux d’études, artisans, habitants.
Mes enquête ont permis d’identifier que les décalages entre PE théorique et PE réelle peuvent être liés au manque de prise en compte des usages des habitants, mais aussi en amont à des erreurs de calcul dans les simulations, des malfaçons sur les chantiers (par exemple un artisan qui perce une cloison et compromet ainsi toute l’étanchéité à l’air de l’enveloppe du bâtiment). Cette recherche interdisciplinaire a permis de révéler les angles-morts des compétences, contraintes, ressources, verrous, freins à la mise en œuvre de la transition énergétique sur les territoires. 

Savoirs/ connaissances, savoirs-faires, compétences, stratégies.
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