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With the growing global population and increasing urbanization worldwide, sustainable urban development is now 

one of the greatest challenges faced by the modern world. This is acknowledged in the United Nations’ Sustainable 
Development Goals (SDGs) for "Transforming our world: the 2030 Agenda for Sustainable Development". Of the 17 
"Global Goals", Goal 11 is Sustainable Cities and Communities, and Goal 6 is the related Clean Water and Sanitation 
Goal. Despite these goals, the potential importance, and contribution, of the subsurface to sustainable urban 
development, and clean water and sanitation, is often unrecognized, or misunderstood, and at worst ignored.  

 
Most cities around the world face issues related to geology and urban hydrogeology in particular, requiring attention 

at least as much as those provided by other planning related problems in urban areas. Currently, European cities face 
many consequences resulting from a lack of accurate and detailed knowledge of the underground environment and 
the interaction between the urban groundwater and urban infrastructure. These are core themes of this Special Issue. 

 
The papers in this Special Issue emanate from the “Urban Subsurface Planning and Management Week” – 

SUBURBAN 2017 - held in Bucharest, Romania from the 13 to 16 March 2017 and hosted by the Groundwater 
Engineering Research Center of the Technical University of Civil Engineering, Bucharest, Romania. 
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The SUBURBAN 2017 week comprised a conference and a series of overlapping scientific and technical 

workshops. These brought together an eclectic mix of experts from a wide range of backgrounds and disciplines, with 
a common interest in the urban subsurface, from across Europe, and further afield. The papers included in this volume 
very much reflect the complex mix of those who attended and contributed to the conference.  

 
A key aim of the week was to encourage both cross- and trans-disciplinary, mutually beneficial dialogue between 

the providers and consumers of subsurface data and knowledge. A measure of the relative success that the conference 
achieved in this regard is the wide range of topics addressed in the papers in this volume, and in some instances the 
trans-disciplinary authorships of these papers.   

 
The Final Conference of SUB-URBAN (http://suburban2017.eu/), a European Union (H2020)-funded COST 

(Cooperation in Science and Technology) Action (TU1206) (http://www.cost.eu/COST_Actions/tud/TU1206), lay at 
the core of the week’s activities. SUB-URBAN, initiated in 2013, has developed “A European network to improve 
understanding and use of the ground beneath our cities”. The network now spans 30 European countries, each of 
which signed the Action’s Memorandum of Understanding. The Action’s network includes data and knowledge 
providers, and end-users of the data and knowledge.  

 
Key amongst the Sub-Urban Action’s activities has been the identification of good practice in subsurface data 

knowledge from within the previously fragmented research base in Europe, and its recommendation, dissemination to 
practitioners, end-users, and decision-makers, and use (http://sub-urban.squarespace.com/). The papers contributed to 
this Special Volume by those engaged in Sub-Urban, extend that process of dissemination further.  

 
Campbell et al. cover the objectives of the Sub-Urban Action, and its key aim of transdisciplinary transformation 

of relationships between the data and knowledge providers and beneficiaries. The various expert group reviews of 
methodologies and good practice undertaken during the Action are synthesized by Mielby et al. (e.g. subsurface 
planning; data acquisition and management; 3D modelling and visualization; hydrogeological and geothermal 
monitoring and modelling; geotechnical data etc.). Some of these topics are presented in detail by others.  

 
Urban subsurface planning issues and challenges, both globally, and specifically within Europe, are the focus of 

the papers respectively by Besner (a Conference Keynote speaker also representing the Associated research Centres 
for Urban Underground Space), and Gonzalez et al.. Good practice in other disciplines is identified in papers 
addressing: 3D urban geochemistry for contamination studies etc. (Le Guern), as opposed to prevailing 2D urban 
surveys and strategies; and the impacts caused by the plethora of urban subsurface development on cultural heritage 
(de Beer and Boogard), varying from individual projects to cumulative and city-scales. 

 
An online toolbox relevant to planning, sustainable use, and management of the urban subsurface, developed to 

support dissemination of the Action’s work and findings, was demonstrated and trialed in a workshop (“Underground 
and Urban Planning - Sub-Urban Toolbox) preceding the conference, and in a special session of the conference itself.  

    
Four other scientific workshops were organised during the SUBURBAN 2017 week; these focussed on key urban 

sub-surface topics: Urban Hydrogeology; State of the art in the Construction Composition, and Functioning of Hydro-
Urban Networks; Geotechnical Structures in the Urban Environment; Urban Open Geodata. These provide the 
majority of the papers contained in this Special Volume. Several were produced by Sub-Urban Action partners, and 
the papers are presented under three themes: Urban Hydrogeology; Urban Water Infrastructure; Geotechnical Studies. 

 
The workshops particularly addressed sustainability of the urban water cycle. This is threatened by the increasing 

scale and downward extent of urban subsurface construction, including utilities (cables, sewage, drainage), 
transportation (subways, tunnels, passages), and storage (warehouses, cellars, parking lots, thermal energy). The 
cumulative impact of this subsurface congestion on the surrounding geology, and especially the groundwater system, 
is addressed by several of the papers under the Urban Hydrogeology theme.  
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The importance of developing and linking geological and hydrogeological models of the urban subsurface for 

sustainable management of the urban water cycle is demonstrated (Mielby et al.; Laursen and Linderberg) in relation 
to an exemplar subsurface modelling project centred on the Danish city of Odense; a project which developed in 
parallel with the Sub-Urban Action.  

 
The monitoring, numerical modelling, use and optimal management of urban groundwater resources is addressed 

in several of the papers, using case studies from urban and industrial areas in the Czech Republic (Rapantova et al.), 
and the cities of Ljubljana, Slovenia (Janza) and Bucharest, Romania (Gaitanaru et al.; Gogu et al.). Radutu et al. 
assess the impact of groundwater dynamics on ground surface displacements generated by groundwater dynamics, 
using Interferometric synthetic aperture radar (InSAR). Hooimeijer et al., present an innovative and integrative 
approach to shallow subsurface design, based on work in an area of Rotterdam, using input from a range of subsurface 
specialists, including hydrogeologists, to rethink the urban landscape, and exploit synergies.  

 
The comparable management of thermal resources, increasingly exploited on a range of scales within urban areas 

across Europe, is the focus of the paper by Epting et al., involving the establishment of boundary conditions in the 
City of Basel, Switzerland. Jimenez looks beyond modelling towards the integration of groundwater protection into 
land-use planning, certification and standardization of quality of urban supply systems. Another modelling paper 
focusses on flood modelling in Bergen, Norway (Boogaard et al.) and the need for subsurface innovation in the face 
of climate change – the topic of the current JPI Water INXCES project. 

 
Another group of papers, under the theme of Urban Water Infrastructure, describes water infrastructure and related 

improvements in Central Moldova (Dinet et al.), and Romania, adjacent to the Black Sea (Jercan et al.). Also with 
respect to Romania, Perju et al., review operational improvements in pumping stations for water and wastewater 
networks, and Radutu et al. describes benchmarking for achieving operational improvement in drinking water supply, 
and finally, Stancu et al. raises climate change adaptation in urban areas, with a case study from Bucharest.  

 
The final group of papers falls under the theme of Geotechnical Studies in the Urban Environment. These look 

mainly at techniques, and include: a case study on evaluating disused quarries in Lisbon, Portugal (Cunha et al.); a 
review of electric resistivity tomography (ERT) for detecting underground voids on construction sites (Ungureanu et 
al.); dewatering of a deep excavation (Calin et al.); and georadar mapping of utilities (Saracin). 

 
The extensive palette of subsurface challenges drawn up by the COST Sub-Urban Action, and which cities have to 

contend with, lay at the core of the SUBURBAN 2017 week. As highlighted in this Special Issue, the future of our 
cities will increasingly need to rely on effective and sustainable use, and stewardship, of the urban subsurface and its 
resources. Our hope is, therefore, that the planning and sustainable development of our cities will benefit from the 
issues addressed by the COST Sub-Urban Action, and the papers in this Special Issue. 
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