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1 Ṝ FOREWORD  
 
Building Urban Intelligent Living Design Solutions  
 

Building Urban Intelligent Living Designs Solutions (BUILDs) project aims at 
developing a transdisciplinary educational programme in the fields of 
Biotechnology, Intelligent Design and Business. Its objective is to fill the gap in the 
biotechnology sector applied to smart architecture and design by bringing 
intelligent living solutions for cities to the market through research, education, 
ǳȿʆɰǳɭɰǳȿǳʎɰɸȖȜɭ ǈȿǬ ȜȿǬʎɸʆɰʭ ȴǳǈǬǳɰɸṭ ǥɊɊɭǳɰǈʆȜɊȿṁ 

BUILDs is a project developed by Institute for Advanced Architecture  of 
Catalonia (IAAC), Université de Lorraine -UL- (France), Vienna University of 
Economics and Business -WU - (Austria), Ersilia Foundation (Spain), ECONICK 
(France), Plant -e (Netherlands), City Facilitators -CF- (Denmark), GreenTech 
Challenge -GTC- (Denmar k), co -funded by the Erasmus+ Programme of the 
European Union .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Living  design solutions provide sustainable, cost -effective, multi -purpose and flexible alternatives for several 

urban challenges.  
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2 Ṝ ABOUT THE ORGANIZATION Ṝ UL AND PARTNERS  

 

The Symposium on Bio -Tech  ǈȿǬ èǳȿǈʆʎɰǈȴȜʷǈʆȜɊȿ ǳȿʆȜʆȴǳǬ Ṫ·ǈʆʎɰǳ-Based 
ðɊȴʎʆȜɊȿɸ ṓ·=ðṔ ʆɊ ȜȽɭɰɊʦǳ ǤȜɊǬȜʦǳɰɸȜʆʭ Ȝȿ ǈȿʆȖɰɊɭȜʷǳǬ ǳȿʦȜɰɊȿȽǳȿʆɸṫ ʧǈɸ 
organized by Université de Lorraine (UL), with the support of Econick. Beyond these 
partners, the Symposium was organized jointly with the  International Ecoland 
Laboratory, extending the partnership to international institutions, in particular 
from China .  

Université de Lorraine (UL)  is a multidisciplinary, technological , and 
entrepreneurial University. With more than 3,900 teaching and research faculty and 
more than 60,000 students, including nearly 18% international students from 145 
countries, and about 12,000 students involved in entrepreneurship programs, UL is 
Ɋȿǳ Ɋȍ fɰǈȿǥǳṭɸ ȴǈɰȎǳɸʆ ȽʎȴʆȜǬȜɸǥȜɭȴȜȿǈry universities. Its location in the heart of 
Europe, with borders on three European member states (Germany, Belgium and 
Luxembourg) offers to UL a privileged position for strong international partnerships. 
On  a larger scale, UL is committed to numerous Eu ropean and international 
collaborations and exchanges, including multi -partnership projects and initiatives 
that, in many cases, go beyond European borders. A dedicated European office, 
responsible for project support over the entire life cycle, supports t his dynamic in 
European funding projects. From an educational point of view, UL is structured in 8 
Collegiums, which include the various schools, faculties, and institutes. One 
Graduate School s is ENSAIA (Ecole Nationale Supérieure d'Agronomie et des 
Indus tries Alimentaires of Nancy). It enrols 170 Agronomy Engineers and Food 
ðǥȜǳȿǥǳ MȿȎȜȿǳǳɰɸ ǳǈǥȖ ʭǳǈɰḼ ɭȴǈǥȜȿȎ Ȝʆ ɸǳǥɊȿǬ Ȝȿ ǈȴȴ ʆȖǳ fɰǳȿǥȖ ṪgɰǈȿǬǳɸ MǥɊȴǳɸṫ Ȝȿ 
this sector. In 3 years, these future engineering graduates are qualified to fulfil high -
level tech nical and economic functions in Agronomy and Agro -Industries, Food 
Industries and Biotechnology, in Environment, and all other related activities. The 
programs at ENSAIA are taught by 70 teacher -researchers who work closely with 
research units housed withi n the School. These certified research units guarantee a 
high -level scientific environment, reinforced by numerous, often unprecedented, 
resources.   

 

 

 

 

 

 

 

 

ENSAIA is a Graduate School of the University of 

Lorraine that prepares engineering graduates in 

the fields of  Agronomy and Agro -Industries, 

Food Industries , Biotechnology, and  

Environment . 
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The start -up ECONICK  Ȝɸ ǤǈɸǳǬ Ɋȿ ʆȖǳ ṪǈȎɰɊȽȜȿȜȿȎ ǥȖǈȜȿṫ ǈȜȽȜȿȎ ǈʆ ʆȖǳ 
recovery by plants of strategic metals from secondary resources. The chain covers 
from cultivation of special plants on metal -bearing matrices, to harvest, and finally 
to process the biomass with the production of energy and recovery of metals by 
hydrometallurgy. Econick is the outcome of the research work conducted by 2 
research institutes from UL, CNRS and INRAE, one specialized in agronomy and the 
other in chemical engineering.  

ECOLAND  (Ecosystem Services provided by Contaminated La nd) is an 
international joint laboratory created in 2015 by the Laboratoire Sols et 
Environnement of the Université de Lorraine and INRAE and the Laboratory of 
Environmental Pollution Control and Remediation Technologies of the Sun Yat -sen 
University (SYSU ) of Guangzhou, China. ECOLAND aims to develop science and 
technology to improve knowledge and promote solutions to improve the ecosystem 
services provided by vast urban and industrial territories contaminated by persistent 
pollutants, using nature -based s olutions and promoting circular economy. The main 
objectives of ECOLAND are to understand the dynamics of pollutants in soils and 
the potential of large contaminated territories ( e.g.  farmland contaminated with 
mine effluents, former mining sites, urban ar eas) to generate a wide range of 
ecosystem services ( e.g.  non -food and food supply, water quality, pollution 
mitigation, biodiversity, carbon storage, landscape). Three main strategies being 
studied to improve the value of these territories are: i) the pro duction of healthy food 
on contaminated soils based on genetic resources and the modification of soil 
properties; ii) the production of biomass for industrial or food use on degraded and 
contaminated soils ( e.g.  mining sites); and iii) the recycling by agr omining of the 
metals present in contaminated soils. The cooperation is based on intensive 
exchanges of students ( e.g.  masters and doctorates) and professors. Annual 
workshops are organized alternately in France and China. ECOLAND is also a 
gateway for oth er French, European and International scientific groups to initiate 
new collaborations and broaden the scope of cooperation between the institutions.  

The context and objectives of the symposium  are closely linked to the 
growing anthropization of ecosystem s, especially in cities, and to the necessary 
development of sustainable solutions. Biodiversity collapse is a major global issue. 
NBS are the recognition that Nature may help to solve environmental problems and 
is a major tool to build sustainable cities.  But are those NBS efficient enough to 
preserve and improve biodiversity?  

The purpose of the symposium was to provide information to enable the 
analysis of the actual impact of nature -based solutions on biodiversity in highly 
anthropogenic environments. The first step was to describe the state of biodiversity 
in anthropized environments, then present NBS that are used to restore or build 
ecosystems in urban areas and identify short - and long -term benefits and limits on 
biodiversity. The symp osium has then focused on urban planning and the means 
that should be used to disseminate knowledge about NBS and its implementation 
in full scale.  
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Alongside teachers, researchers, experts and entrepreneurs, the symposium 
was aimed at young researchers (ma sters and PhDs) who wish to acquire 
knowledge on urban planning, restoration of degraded sites and tools available for 
a sustainable development that places biodiversity at the forefront of its goals. The 
symposium has mobilized a wide range of disciplines : microbiology, soil biology, 
plant physiology, (functional) ecology, ecology of socio -ecosystems, (eco)toxicology, 
(eco)physiology, genetics, agronomy, soil science, ecological engineering, soil 
engineering, chemical engineering, city management, living -d esign, law, business, 
entrepreneurship, citizen sciences.  

The event brought together during the 3 days more than  70  participants 
(including master and PhD  students , researchers, teacher s and professors,  and 
industr y stakeholders)  from more than 10  different nationalities ( e.g., Austria, 
Burkina Faso,  China, Denmark, Germany, Italy, Lebanon, Spain, Mexico, France).  
Detailed information about the Symposium can be found online at 
https://www.b uild -solutions.org/symposium/ .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participants of the Symposium on BIO -TECH and Urban Renaturalization. Auditorium, UL (Nancy, France).  

 

 

 

 

 

https://www.build-solutions.org/symposium/
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3 Ṝ UL SYMPOSIUM  

 

Seven sessions have been organized, each opened by a keynote speaker 
(20mn + 10mn questions/discussion). Then flash presentations (5mn each) have 
addressed questions that have been discussed during the last phase of the session, 
which has been organized in  the form of a round table (20mn + 10mn 
questions/discussion). Session 7 was a roundtable dedicated to Business Case for  
NBS and the future of NBS . 

Detailed Symposium  programme  (download  it here ): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://bit.ly/2mfyYdb
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DAY 1 Ṝ Tuesday  1 October 2019 

09:30 -  10:30  Welcome & Introduction , Christophe Schwartz, UL -Inra  

Á BUILDs , Chiara Farinea, IAAC  
Á Ecoland , Jean Louis Morel, UL -Inra  
Á Nature in cities, how to face the challenges of tomorrow? Mélanie Bascon,  

·ȜȿɊȿ Eǳȴȴṭ!ǥɯʎǈḼ ¦ʎȴȜǳʆʆǳ gɰǈʦȜɸḼ µǈɰʭ-Eve Henrotte, Vincent Heurtel,  
Alexandra Martin, Myriam Planque, Chloé Sachot, Alice Ubelmann, UL -
ENSAIA  BUILD students  
 

10:30 - 12:00  Session 1 - BIODIVERSITY  
   Biodiversity in anthropized environments   
 

 

 

 

 

 

 

 

Chairpersons:  Apolline Auclerc, UL -Inra & Shizhong Wang, SYSU  

¶ Keynote (20+5mn)  
Formation mechanism of biological soil crusts in downstream wetland of a 
mine tailing pond  
Shizhong WANG et al., SYSU, China  

¶ Flash (5+4mn)  
ðɊȜȴ ȍǈʎȿǈ ǈɸ ǈ ǥǈʆǈȴʭɸʆ ȍɊɰ þǳǥȖȿɊɸɊȴɸṭ ǳǥɊȴɊȎȜǥǈȴ ɰǳǥȴǈȽǈʆȜɊȿ - a matter of 
humus form?  
Gabin COLOMBINI et al., UL -Inra, France   

¶ Flash (5+4mn)  
Study of the soil biodiversity along a chronosequence of a bandoned ionic 
rare earth element mine tailings  
Justine PIGOT, Ecoland, China -France  
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¶ Flash (5+4mn)  
EndoSeed Project: a seed stock of plant growth promoting bacteria shared 
between several hyperaccumulator species?  
Alexis DURAND et al., UL -Inra, France  

¶ Flash (5+4mn)  
Parameters driving the diversity of  ȖʭɭǳɰǈǥǥʎȽʎȴǈʆɊɰṭɸ rhizobacteria 
depend of the study scale  
Emile BENIZRI et al., UL -Inra, France   

¶ Flash (5+4mn)  
Bio -uptake of cerium oxide nanoparticles in the freshwater algae 
Chlamydomonas reinhardtii  
Feida Z HENG, SYSU, China  

¶ Rountable  (20mn)  
 

13:30 - 15:10  Session 2 - NATURE BASED SOLUTIONS  
   Definition, processes,  and functions   

 

 

 

 

 

 

 

 
Chairpersons:  Catherine Sirguey, UL -Inra & Yetao Tang, SYSU  

¶ Keynote (20+5mn)  
The 3RAP integrated system for remediation of non -ferrous mine 
watersheds in South China  
Yetao TANG et al., SYSU, China   

¶ Flash (5+4mn)  
Construction of Technosol: a reclamation approach inspired by pedology  
Geoffroy SERE et al., UL -Inra, France  
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¶ Flash (5+4mn)  
Soil formation on Ni contaminated materials  
Shengsheng SUN et al., SYSU, China   

¶ Flash (5+4mn)  
Potential of using endophytes to improve phytoextraction  
Catherine SIRGUEY et al., UL, France  

¶ Flash (5+4mn)  
Potential of agromining of land contaminated by mine sites  
Wenshen LIU et a l., SYSU, China  

¶ Flash (5+4mn)  
Industrial Ramie growing on Rare Earth Elements contaminated soil in 
Southern China:  
Defibration and fibers quality  
Nicolas BROSSE et al., UL -Inra, France  

¶ Flash (5+4mn)  
Natural metal -bearing nanoparticles formation in contami nated cropland 
soils  
Kengbo DING et al., SYSU, China   

¶ Rountable  (20mn)  

15:10 - 15:30 Poster viewing   

15:30 - 17:00  Session 3 - IMPACTS  
   Quantification of services supported by NBS  

 

 

 

 

 

 

 

 
Chairpersons:  Hermine Huot, UL -Inra -SYSU & Geoffroy Séré, UL-
Inra  
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¶ Keynote (20+5mn)  
Evaluation of ecosystem services provided by urban soils in various urban 
planning contexts  
Geoffroy SERE et al., UL -Inra, France   

¶ Flash (5+4mn)  
Contribution of Technosols to carbon sequestration  
Victor ALLORY et al., UL -Inra , France  

¶ Flash (5+4mn)  
Soil structure formation on mine tailings during natural attenuation  
Meina GUO et al., SYSU -UL-Inra, China -France  

¶ Flash (5+4mn)  
Factors and properties that affect green roof hydrological and thermal 
performances  
Mithun HANUMESH et al., Cerema -UL-Inra, France  

¶ Flash (5+4mn)  
Phytoremediation of ionic rare earth element mine tailings in South China 
(field trial)  
Hermine HUOT et al., Ecoland, China -France  

¶ Flash (5+4mn)  
Root development during phytoremediation of mine tailings  
Shichen ZH U et al., SYSU, China  

¶ Rountable  (20mn)  

 

 

DAY 2 Ṝ Wednesday  2 October  2019 

08:00 - 18:30  Field trip: Agromining  

18:30 - 20:00   ĝȜɸȜʆ Ɋȍ Ṫ¦ǈɰǬȜȿ NphǴmȂreṫḼ Place Stanislas & Daum shop  

20:00    Dinner  at Nancy City Hall, Place Stanislas  

 

 

 
 



 

 

 

                    

11 

DAY 3 Ṝ Thursday 3 October  2019 

09:00 - 10:30  Session 4 - BOUNDARIES  
   Limitations of NBS regarding biodiversity  

 

 

 

 

 

 

 

Chairpersons:  Marie -Odile Simonnot, UL -CNRS & Chunmei Zhao, 
SYSU 

¶ Keynote (20+5mn)  
Life Cycle Assessment to evaluate the impacts of NBS  
Marie -Odile SIMONNOT et al., UL -CNRS, France  

¶ Flash (5+4mn)  
Phytohormones to alleviate abiotic stress in phytomanagement strategies  
Stéphanie OUVRARD et al., UL -Inra, France  

¶ Flash (5+4mn)  
Ecological risk assessment of neodymium and yttrium on rare earth 
ele ment mine sites  
Chunmei ZHAO et al., SYSU, China  

¶ Flash (5+4mn)  
Urban agriculture: soil fertility vs contamination  
Christophe SCHWARTZ et al., UL -Inra, France  

¶ Flash (5+4mn)  
Constructed wetlands for urban wastewater treatment improvement: a 
biodiversity heav en  
Nicolas MAURICE et al., UL -CNRS, France  

¶ Flash (5+4mn)  
Soils of the underground  
Jean Louis MOREL, UL -Inra, France  
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¶ Rountable  (20mn)  

10:30 - 11:00  Poster viewing   

11:00 - 12:30  Session 5 - DESIGN  
   Urban planning, development,  and design of NBS  

 

 

 

 

 

 

 

 
Chairpersons:  Chiara Farinea, IAAC & Laura Ohler, City Facilitators  

¶ Keynote (20+5mn)  
Advanced Living Urban Systems  
Chiara FARINEA et al., IAAC, Spain  

¶ Flash (5+4mn)  
Building a conception and design tool for multifunctional green cities:  
assessment of ecosystem services provided by tree species  
Marylou DUFOURNET et al., Cerema, France  

¶ Flash (5+4mn)  
Development of a Decision Support Tool to develop urban agriculture on  
urban soils  
Geoffroy SERE et al., UL -Inra, France  

¶ Flash (5+4mn)  
The strategy of the Métropole du Grand Nancy regarding biodiversity  
Christophe SCHWARTZ et al., C3D Métropole du Grand Nancy, France  

¶ Flash (5+4mn)  
The redevelopment of Copenhagen  
Laura OHLER et al., City Facilitators, Denmark  

¶ Flash (5+4mn)  
Citizen science, involvement of the public in scientific research:  
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Jardibiodiv, a tool to quantify biodiversity in green urban soils  
Apolline AUCLERC et al., UL -Inra, France  

¶ Rountable  (20mn)  

12:30 - 14:00  Lunch break  

14:00 -  15:30  Session 6 - LEARNING FOR CHANGE  
   Teaching and implementation of Nature Based Solutions  
   Transdisciplinary learning & Innovation   

 

 

 

 

 

 

 

 
Chairpersons:  Marit é Guevara, Ersilia  & Christophe Schwartz, UL -
Inra  

¶ Keynote (20+5mn)  
Learning by doing Nature Based Solutions  
Marite GUEVARA et al., Ersilia, Spain  

¶ Flash (5+4mn)  
How to transfer knowledge on ecosystem functioning: from nature 
observation to implementation  
Catherine SIRGUEY et  al., UL-Inra, France  

¶ Flash (5+4mn)  
Biodiversity assessment of the Cerema's green roof:  
a partnership between Cerema and Ensaia educational team and students  
Nadjwa PAILLOUX et al., Cerema, France  

¶ Flash (5+4mn)  
Workshop with landscape architects and agron omists about transversal 
regards on urban planning  
Geoffroy SERE et al., UL -Inra, France  
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¶ Flash (5+4mn)  
A didactic experiment between agronomy and urban planning  
Alain GUEZ et al., UL -Ensan, France   

¶ Flash (5+4mn)  
From blahblah towards sustainability action  
Hannah FROST et al., WU Wien, Austria  

¶ Rountable  (20mn)  

15:30 - 16:00  Poster viewing  

16:00 -  17:00  BUSINESS CASE FOR NBS  
   The future of NBS Ṝ roundtable  

 

 

 

 

 

 

 

   
Moderator :  Martin Petersen, GTC, Denmark  
Participants :  Hannah Frost, WU Wien, Austria  
   Laura Ohler, City Facilitators, Denmark  
   Christophe Schwartz, Sol&co -UL, France   
   Marie -Odile Simonnot, Econick -UL, France  
   Yetao Tang, SYSU, China  
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3.1. Sessions Pictures   
 
 

  

Session 1:  

BIODIVERSITY - Biodiversity in anthropized environments  

 

 

  












































