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Preface

These 10 volumes (LNCS volumes 12949-12958) consist of the peer-reviewed papers
from the 21st International Conference on Computational Science and Its Applications
(ICCSA 2021) which took place during September 13—-16, 2021. By virtue of the
vaccination campaign conducted in various countries around the world, we decided to
try a hybrid conference, with some of the delegates attending in person at the
University of Cagliari and others attending in virtual mode, reproducing the infras-
tructure established last year.

This year’s edition was a successful continuation of the ICCSA conference series,
which was also held as a virtual event in 2020, and previously held in Saint Petersburg,
Russia (2019), Melbourne, Australia (2018), Trieste, Italy (2017), Beijing. China
(2016), Banft, Canada (2015), Guimaraes, Portugal (2014), Ho Chi Minh City, Viet-
nam (2013), Salvador, Brazil (2012), Santander, Spain (2011), Fukuoka, Japan (2010),
Suwon, South Korea (2009), Perugia, Italy (2008), Kuala Lumpur, Malaysia (2007),
Glasgow, UK (2006), Singapore (2005), Assisi, Italy (2004), Montreal, Canada (2003),
and (as ICCS) Amsterdam, The Netherlands (2002) and San Francisco, USA (2001).

Computational science is the main pillar of most of the present research on
understanding and solving complex problems. It plays a unique role in exploiting
innovative ICT technologies and in the development of industrial and commercial
applications. The ICCSA conference series provides a venue for researchers and
industry practitioners to discuss new ideas, to share complex problems and their
solutions, and to shape new trends in computational science.

Apart from the six main conference tracks, ICCSA 2021 also included 52 work-
shops in various areas of computational sciences, ranging from computational science
technologies to specific areas of computational sciences, such as software engineering,
security, machine learning and artificial intelligence, blockchain technologies, and
applications in many fields. In total, we accepted 494 papers, giving an acceptance rate
of 30%, of which 18 papers were short papers and 6 were published open access. We
would like to express our appreciation for the workshop chairs and co-chairs for their
hard work and dedication.

The success of the ICCSA conference series in general, and of ICCSA 2021 in
particular, vitally depends on the support of many people: authors, presenters, partic-
ipants, keynote speakers, workshop chairs, session chairs, organizing committee
members, student volunteers, Program Committee members, advisory committee
members, international liaison chairs, reviewers, and others in various roles. We take
this opportunity to wholehartedly thank them all.

We also wish to thank Springer for publishing the proceedings, for sponsoring some
of the best paper awards, and for their kind assistance and cooperation during the
editing process.



vi Preface

We cordially invite you to visit the [CCSA website https://iccsa.org where you can
find all the relevant information about this interesting and exciting event.

September 2021 Osvaldo Gervasi
Beniamino Murgante
Sanjay Misra


https://iccsa.org

Welcome Message from the Organizers

COVID-19 has continued to alter our plans for organizing the ICCSA 2021 conference,
so although vaccination plans are progressing worldwide, the spread of virus variants
still forces us into a period of profound uncertainty. Only a very limited number of
participants were able to enjoy the beauty of Sardinia and Cagliari in particular,
rediscovering the immense pleasure of meeting again, albeit safely spaced out. The
social events, in which we rediscovered the ancient values that abound on this won-
derful island and in this city, gave us even more strength and hope for the future. For
the management of the virtual part of the conference, we consolidated the methods,
organization, and infrastructure of ICCSA 2020.

The technological infrastructure was based on open source software, with the
addition of the streaming channels on YouTube. In particular, we used Jitsi (jitsi.org)
for videoconferencing, Riot (riot.im) together with Matrix (matrix.org) for chat and
ansynchronous communication, and Jibri (github.com/jitsi/jibri) for streaming live
sessions to YouTube.

Seven Jitsi servers were set up, one for each parallel session. The participants of the
sessions were helped and assisted by eight student volunteers (from the universities of
Cagliari, Florence, Perugia, and Bari), who provided technical support and ensured
smooth running of the conference proceedings.

The implementation of the software infrastructure and the technical coordination
of the volunteers were carried out by Damiano Perri and Marco Simonetti.

Our warmest thanks go to all the student volunteers, to the technical coordinators,
and to the development communities of Jitsi, Jibri, Riot, and Matrix, who made their
terrific platforms available as open source software.

A big thank you goes to all of the 450 speakers, many of whom showed an enor-
mous collaborative spirit, sometimes participating and presenting at almost prohibitive
times of the day, given that the participants of this year’s conference came from 58
countries scattered over many time zones of the globe.

Finally, we would like to thank Google for letting us stream all the live events via
YouTube. In addition to lightening the load of our Jitsi servers, this allowed us to
record the event and to be able to review the most exciting moments of the conference.

Ivan Bleci¢
Chiara Garau


https://jitsi.org/
https://riot.im/app/
https://matrix.org/
https://github.com/jitsi/jibri

Organization

ICCSA 2021 was organized by the University of Cagliari (Italy), the University of
Perugia (Italy), the University of Basilicata (Italy), Monash University (Australia),
Kyushu Sangyo University (Japan), and the University of Minho (Portugal).

Honorary General Chairs

Norio Shiratori Chuo University, Japan
Kenneth C. J. Tan Sardina Systems, UK
Corrado Zoppi University of Cagliari, Italy

General Chairs

Osvaldo Gervasi University of Perugia, Italy
Ivan Bleci¢ University of Cagliari, Italy
David Taniar Monash University, Australia

Program Committee Chairs

Beniamino Murgante University of Basilicata, Italy
Bernady O. Apduhan Kyushu Sangyo University, Japan
Chiara Garau University of Cagliari, Italy

Ana Maria A. C. Rocha University of Minho, Portugal

International Advisory Committee

Jemal Abawajy Deakin University, Australia

Dharma P. Agarwal University of Cincinnati, USA

Rajkumar Buyya University of Melbourne, Australia

Claudia Bauzer Medeiros University of Campinas, Brazil

Manfred M. Fisher Vienna University of Economics and Business, Austria
Marina L. Gavrilova University of Calgary, Canada

Yee Leung Chinese University of Hong Kong, China

International Liaison Chairs

Giuseppe Borruso University of Trieste, Italy

Elise De Donker Western Michigan University, USA
Maria Irene Falcdo University of Minho, Portugal
Robert C. H. Hsu Chung Hua University, Taiwan

Tai-Hoon Kim Beijing Jaotong University, China



X Organization

Vladimir Korkhov
Sanjay Misra

Takashi Naka

Rafael D. C. Santos
Maribel Yasmina Santos
Elena Stankova

St. Petersburg University, Russia

Covenant University, Nigeria

Kyushu Sangyo University, Japan

National Institute for Space Research, Brazil
University of Minho, Portugal

St. Petersburg University, Russia

Workshop and Session Chairs

Beniamino Murgante
Sanjay Misra
Jorge Gustavo Rocha

University of Basilicata, Italy
Covenant University, Nigeria
University of Minho, Portugal

Awards Chair

Wenny Rahayu La Trobe University, Australia

Publicity Committee Chairs

Elmer Dadios
Nataliia Kulabukhova
Daisuke Takahashi
Shangwang Wang

De La Salle University, Philippines

St. Petersburg University, Russia

Tsukuba University, Japan

Beijing University of Posts and Telecommunications,
China

Technology Chairs

Damiano Perri
Marco Simonetti

University of Florence, Italy
University of Florence, Italy

Local Arrangement Chairs

Ivan Bleci¢
Chiara Garau
Alfonso Annunziata

University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy

Ginevra Balletto
Giuseppe Borruso
Alessandro Buccini
Michele Campagna
Mauro Coni

Anna Maria Colavitti
Giulia Desogus
Caterina Fenu
Sabrina Lai
Francesca Maltinti
Pasquale Mistretta

University of Cagliari, Italy
University of Trieste, Italy

University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy



Augusto Montisci
Francesco Pinna
Davide Spano
Giuseppe A. Trunfio
Corrado Zoppi

Program Committee

Vera Afreixo

Filipe Alvelos

Hartmut Asche

Ginevra Balletto

Michela Bertolotto

Sandro Bimonte

Rod Blais

Ivan Blecic¢

Giuseppe Borruso

Ana Cristina Braga

Massimo Cafaro

Yves Caniou

José A. Cardoso e Cunha

Rui Cardoso

Leocadio G. Casado

Carlo Cattani

Mete Celik

Maria Cerreta

Hyunseung Choo

Chien-Sing Lee

Min Young Chung

Florbela Maria da Cruz
Domingues Correia

Gilberto Corso Pereira

Fernanda Costa

Alessandro Costantini

Carla Dal Sasso Freitas

Pradesh Debba

Hendrik Decker
Robertas Damasevicius
Frank Devai

Rodolphe Devillers
Joana Matos Dias
Paolino Di Felice
Prabu Dorairaj

Noelia Faginas Lago
M. Irene Falcao

Organization

University of Cagliari, Italy
University of Cagliari, Italy
University of Cagliari, Italy
University of Sassari, Italy

University of Cagliari, Italy

University of Aveiro, Portugal
University of Minho, Portugal
University of Potsdam, Germany
University of Cagliari, Italy

University College Dublin, Ireland
INRAE-TSCF, France

University of Calgary, Canada
University of Sassari, Italy

University of Trieste, Italy

University of Minho, Portugal
University of Salento, Italy

University of Lyon, France
Universidade Nova de Lisboa, Portugal
University of Beira Interior, Portugal
University of Almeria, Spain

University of Salerno, Italy

Erciyes University, Turkey

University of Naples “Federico 11, Italy
Sungkyunkwan University, South Korea
Sunway University, Malaysia
Sungkyunkwan University, South Korea
Polytechnic Institute of Viana do Castelo, Portugal

Federal University of Bahia, Brazil

University of Minho, Portugal

INFN, Italy

Universidade Federal do Rio Grande do Sul, Brazil

The Council for Scientific and Industrial Research
(CSIR), South Africa

Instituto Tecnolégico de Informatica, Spain

Kausan University of Technology, Lithuania

London South Bank University, UK

Memorial University of Newfoundland, Canada

University of Coimbra, Portugal

University of L’Aquila, Italy

NetApp, India/USA

University of Perugia, Italy

University of Minho, Portugal

xi



xii Organization

Cherry Liu Fang

Florbela P. Fernandes

Jose-Jesus Fernandez

Paula Odete Fernandes

Adelaide de Fatima Baptista
Valente Freitas

Manuel Carlos Figueiredo

Maria Celia Furtado Rocha

Chiara Garau

Paulino Jose Garcia Nieto

Jerome Gensel

Maria Giaoutzi

Arminda Manuela Andrade
Pereira Gongalves

Andrzej M. Goscinski

Eduardo Guerra

Sevin Glimgiim

Alex Hagen-Zanker

Shanmugasundaram
Hariharan

Eligius M. T. Hendrix

Hisamoto Hiyoshi
Mustafa Inceoglu
Peter Jimack

Qun Jin

Yeliz Karaca
Farid Karimipour
Baris Kazar
Maulana Adhinugraha Kiki
DongSeong Kim
Taihoon Kim
Ivana Kolingerova
Nataliia Kulabukhova
Vladimir Korkhov
Rosa Lasaponara
Maurizio Lazzari
Cheng Siong Lee
Sangyoun Lee
Jongchan Lee
Chendong Li
Gang Li

Fang Liu

Xin Liu

Andrea Lombardi
Savino Longo

Ames Laboratory, USA

Polytechnic Institute of Braganca, Portugal
National Centre for Biotechnology, Spain
Polytechnic Institute of Braganca, Portugal
University of Aveiro, Portugal

University of Minho, Portugal

Universidade Federal da Bahia, Brazil
University of Cagliari, Italy

University of Oviedo, Spain

LSR-IMAG, France

National Technical University of Athens, Greece
University of Minho, Portugal

Deakin University, Australia

Free University of Bozen-Bolzano, Italy
Izmir University of Economics, Turkey
University of Cambridge, UK

B.S. Abdur Rahman University, India

University of Malaga, Spain/Wageningen University,
The Netherlands

Gunma University, Japan

EGE University, Turkey

University of Leeds, UK

Waseda University, Japan

University of Massachusetts Medical School, USA

Vienna University of Technology, Austria

Oracle Corp., USA

Telkom University, Indonesia

University of Canterbury, New Zealand

Hannam University, South Korea

University of West Bohemia, Czech Republic

St. Petersburg University, Russia

St. Petersburg University, Russia

National Research Council, Italy

National Research Council, Italy

Monash University, Australia

Yonsei University, South Korea

Kunsan National University, South Korea

University of Connecticut, USA

Deakin University, Australia

Ames Laboratory, USA

University of Calgary, Canada

University of Perugia, Italy

University of Bari, Italy



Tinghuai Ma

Ernesto Marcheggiani
Antonino Marvuglia
Nicola Masini

Ilaria Matteucci

Eric Medvet

Nirvana Meratnia
Giuseppe Modica
José Luis Montaiia
Maria Filipa Mourao

Louiza de Macedo Mourelle

Nadia Nedjah
Laszlo Neumann
Kok-Leong Ong
Belen Palop
Marcin Paprzycki
Eric Pardede
Kwangjin Park
Ana Isabel Pereira
Massimiliano Petri
Telmo Pinto
Maurizio Pollino

Alenka Poplin
Vidyasagar Potdar
David C. Prosperi
Wenny Rahayu
Jerzy Respondek
Humberto Rocha
Jon Rokne
Octavio Roncero
Maytham Safar
Francesco Santini
Chiara Saracino
Haiduke Sarafian
Marco Paulo Seabra dos
Reis
Jie Shen
Qi Shi
Dale Shires
Inés Soares
Elena Stankova
Takuo Suganuma
Eufemia Tarantino
Sergio Tasso

Organization xiii

Nanjing University of Information Science
and Technology, China

Katholieke Universiteit Leuven, Belgium

Research Centre Henri Tudor, Luxembourg

National Research Council, Italy

National Research Council, Italy

University of Trieste, Italy

University of Twente, The Netherlands

University of Reggio Calabria, Italy

University of Cantabria, Spain

Instituto Politécnico de Viana do Castelo, Portugal

State University of Rio de Janeiro, Brazil

State University of Rio de Janeiro, Brazil

University of Girona, Spain

Deakin University, Australia

Universidad de Valladolid, Spain

Polish Academy of Sciences, Poland

La Trobe University, Australia

Wonkwang University, South Korea

Polytechnic Institute of Braganca, Portugal

University of Pisa, Italy

University of Coimbra, Portugal

Italian National Agency for New Technologies, Energy
and Sustainable Economic Development, Italy

University of Hamburg, Germany

Curtin University of Technology, Australia

Florida Atlantic University, USA

La Trobe University, Australia

Silesian University of Technology Poland

INESC-Coimbra, Portugal

University of Calgary, Canada

CSIC, Spain

Kuwait University, Kuwait

University of Perugia, Italy

A.O. Ospedale Niguarda Ca’ Granda, Italy

Pennsylvania State University, USA

University of Coimbra, Portugal

University of Michigan, USA
Liverpool John Moores University, UK
U.S. Army Research Laboratory, USA
University of Coimbra, Portugal

St. Petersburg University, Russia
Tohoku University, Japan

Polytechnic University of Bari, Italy
University of Perugia, Italy



Xiv Organization

Ana Paula Teixeira
Senhorinha Teixeira
M. Filomena Teodoro

Parimala Thulasiraman
Carmelo Torre

Javier Martinez Torres
Giuseppe A. Trunfio
Pablo Vanegas

Marco Vizzari

Varun Vohra

Koichi Wada
Krzysztof Walkowiak
Zequn Wang

Robert Weibel

Frank Westad

Roland Wismiiller
Mudasser Wyne
Chung-Huang Yang
Xin-She Yang
Salim Zabir
Haifeng Zhao
Fabiana Zollo
Albert Y. Zomaya

Workshop Organizers

University of Tras-os-Montes and Alto Douro, Portugal

University of Minho, Portugal

Portuguese Naval Academy/University of Lisbon,
Portugal

University of Manitoba, Canada

Polytechnic University of Bari, Italy

Centro Universitario de la Defensa Zaragoza, Spain

University of Sassari, Italy

University of Cuenca, Equador

University of Perugia, Italy

Merck Inc., USA

University of Tsukuba, Japan

Wroclaw University of Technology, Poland

Intelligent Automation Inc, USA

University of Zurich, Switzerland

Norwegian University of Science and Technology,
Norway

Universitdt Siegen, Germany

National University, USA

National Kaohsiung Normal University, Taiwan

National Physical Laboratory, UK

National Institute of Technology, Tsuruoka, Japan

University of California, Davis, USA

University of Venice “Ca Foscari”, Italy

University of Sydney, Australia

Advanced Transport Tools and Methods (A2TM 2021)

Massimiliano Petri
Antonio Pratelli

University of Pisa, Italy
University of Pisa, Italy

Advances in Artificial Intelligence Learning Technologies: Blended Learning,
STEM, Computational Thinking and Coding (AAILT 2021)

Alfredo Milani
Giulio Biondi
Sergio Tasso

University of Perugia, Italy
University of Florence, Italy
University of Perugia, Italy

Workshop on Advancements in Applied Machine Learning and Data

Analytics (AAMDA 2021)

Alessandro Costantini
Davide Salomoni
Doina Cristina Duma
Daniele Cesini

INFN, Italy
INFN, Italy
INFN, Italy
INFN, Ttaly



Organization

Automatic Landform Classification: Spatial Methods and Applications
(ALCSMA 2021)

Maria Danese ISPC, National Research Council, Italy
Dario Gioia ISPC, National Research Council, Italy

Application of Numerical Analysis to Imaging Science (ANAIS 2021)

Caterina Fenu University of Cagliari, Italy
Alessandro Buccini University of Cagliari, Italy

Advances in Information Systems and Technologies for Emergency
Management, Risk Assessment and Mitigation Based on the Resilience
Concepts (ASTER 2021)

Maurizio Pollino ENEA, Italy

Marco Vona University of Basilicata, Italy
Amedeo Flora University of Basilicata, Italy
Chiara Iacovino University of Basilicata, Italy
Beniamino Murgante University of Basilicata, Italy

Advances in Web Based Learning (AWBL 2021)

Birol Ciloglugil Ege University, Turkey
Mustafa Murat Inceoglu Ege University, Turkey

Blockchain and Distributed Ledgers: Technologies and Applications
(BDLTA 2021)

Vladimir Korkhov St. Petersburg University, Russia
Elena Stankova St. Petersburg University, Russia
Nataliia Kulabukhova St. Petersburg University, Russia

Bio and Neuro Inspired Computing and Applications (BIONCA 2021)

Nadia Nedjah State University of Rio de Janeiro, Brazil
Luiza De Macedo Mourelle  State University of Rio de Janeiro, Brazil

Computational and Applied Mathematics (CAM 2021)

Maria Irene Falcao University of Minho, Portugal
Fernando Miranda University of Minho, Portugal

Computational and Applied Statistics (CAS 2021)
Ana Cristina Braga University of Minho, Portugal

Computerized Evaluation of Economic Activities: Urban Spaces (CEEA 2021)

Diego Altafini Universita di Pisa, Italy
Valerio Cutini Universita di Pisa, Italy

XV



Xvi Organization

Computational Geometry and Applications (CGA 2021)

Marina Gavrilova University of Calgary, Canada

Collaborative Intelligence in Multimodal Applications (CIMA 2021)

Robertas Damasevicius Kaunas University of Technology, Lithuania
Rytis Maskeliunas Kaunas University of Technology, Lithuania

Computational Optimization and Applications (COA 2021)

Ana Rocha University of Minho, Portugal
Humberto Rocha University of Coimbra, Portugal

Computational Astrochemistry (CompAstro 2021)

Marzio Rosi University of Perugia, Italy
Cecilia Ceccarelli University of Grenoble, France
Stefano Falcinelli University of Perugia, Italy
Dimitrios Skouteris Master-Up, Italy

Computational Science and HPC (CSHPC 2021)

Elise de Doncker Western Michigan University, USA

Fukuko Yuasa High Energy Accelerator Research Organization
(KEK), Japan

Hideo Matsufuru High Energy Accelerator Research Organization
(KEK), Japan

Cities, Technologies and Planning (CTP 2021)

Malgorzata Hanzl University of £6dz, Poland
Beniamino Murgante University of Basilicata, Italy
Ljiljana Zivkovic Ministry of Construction, Transport and

Infrastructure/Institute of Architecture and Urban

and Spatial Planning of Serbia, Serbia

Anastasia Stratigea National Technical University of Athens, Greece
Giuseppe Borruso University of Trieste, Italy
Ginevra Balletto University of Cagliari, Italy

Advanced Modeling E-Mobility in Urban Spaces (DEMOS 2021)

Tiziana Campisi Kore University of Enna, Italy

Socrates Basbas Aristotle University of Thessaloniki, Greece
Joannis Politis Aristotle University of Thessaloniki, Greece
Florin Nemtanu Polytechnic University of Bucharest, Romania
Giovanna Acampa Kore University of Enna, Italy

Wolfgang Schulz Zeppelin University, Germany



Organization

Digital Transformation and Smart City (DIGISMART 2021)

Mauro Mazzei National Research Council, Italy

Econometric and Multidimensional Evaluation in Urban Environment
(EMEUE 2021)

Carmelo Maria Torre Polytechnic University of Bari, Italy
Maria Cerreta University “Federico II” of Naples, Italy
Pierluigi Morano Polytechnic University of Bari, Italy
Simona Panaro University of Portsmouth, UK
Francesco Tajani Sapienza University of Rome, Italy
Marco Locurcio Polytechnic University of Bari, Italy

XVvii

The 11th International Workshop on Future Computing System Technologies

and Applications (FiSTA 2021)
Bernady Apduhan Kyushu Sangyo University, Japan

Rafael Santos Brazilian National Institute for Space Research, Brazil

Transformational Urban Mobility: Challenges and Opportunities During
and Post COVID Era (FURTHER 2021)

Tiziana Campisi Kore University of Enna, Italy

Socrates Basbas Aristotle University of Thessaloniki, Greece

Dilum Dissanayake Newcastle University, UK

Kh Md Nahiduzzaman University of British Columbia, Canada

Nurten Akgiin Tanbay Bursa Technical University, Turkey

Khaled J. Assi King Fahd University of Petroleum and Minerals,
Saudi Arabia

Giovanni Tesoriere Kore University of Enna, Italy

Motasem Darwish Middle East University, Jordan

Geodesign in Decision Making: Meta Planning and Collaborative Design
for Sustainable and Inclusive Development (GDM 2021)

Francesco Scorza University of Basilicata, Italy
Michele Campagna University of Cagliari, Italy
Ana Clara Mourao Moura Federal University of Minas Gerais, Brazil

Geomatics in Forestry and Agriculture: New Advances and Perspectives
(GeoForAgr 2021)

Maurizio Pollino ENEA, Italy
Giuseppe Modica University of Reggio Calabria, Italy
Marco Vizzari University of Perugia, Italy



XVviii Organization

Geographical Analysis, Urban Modeling, Spatial Statistics
(GEOG-AND-MOD 2021)

Beniamino Murgante University of Basilicata, Italy
Giuseppe Borruso University of Trieste, Italy
Hartmut Asche University of Potsdam, Germany

Geomatics for Resource Monitoring and Management (GRMM 2021)

Eufemia Tarantino Polytechnic University of Bari, Italy
Enrico Borgogno Mondino ~ University of Turin, Italy

Alessandra Capolupo Polytechnic University of Bari, Italy
Mirko Saponaro Polytechnic University of Bari, Italy

12th International Symposium on Software Quality (ISSQ 2021)

Sanjay Misra Covenant University, Nigeria

10th International Workshop on Collective, Massive and Evolutionary
Systems (IWCES 2021)

Alfredo Milani University of Perugia, Italy
Rajdeep Niyogi Indian Institute of Technology, Roorkee, India

Land Use Monitoring for Sustainability (LUMS 2021)

Carmelo Maria Torre Polytechnic University of Bari, Italy
Maria Cerreta University “Federico II” of Naples, Italy
Massimiliano Bencardino University of Salerno, Italy

Alessandro Bonifazi Polytechnic University of Bari, Italy
Pasquale Balena Polytechnic University of Bari, Italy
Giuliano Poli University “Federico II” of Naples, Italy

Machine Learning for Space and Earth Observation Data (MALSEOD 2021)

Rafael Santos Instituto Nacional de Pesquisas Espaciais, Brazil
Karine Ferreira Instituto Nacional de Pesquisas Espaciais, Brazil

Building Multi-dimensional Models for Assessing Complex Environmental
Systems (MES 2021)

Marta Dell’Ovo Polytechnic University of Milan, Italy
Vanessa Assumma Polytechnic University of Turin, Italy
Caterina Caprioli Polytechnic University of Turin, Italy
Giulia Datola Polytechnic University of Turin, Italy

Federico dell’Anna Polytechnic University of Turin, Italy



Organization Xix

Ecosystem Services: Nature’s Contribution to People in Practice. Assessment
Frameworks, Models, Mapping, and Implications (NC2P 2021)

Francesco Scorza University of Basilicata, Italy

Sabrina Lai University of Cagliari, Italy

Ana Clara Mourao Moura Federal University of Minas Gerais, Brazil
Corrado Zoppi University of Cagliari, Italy

Dani Broitman Technion, Israel Institute of Technology, Israel

Privacy in the Cloud/Edge/IoT World (PCEIoT 2021)

Michele Mastroianni University of Campania Luigi Vanvitelli, Italy
Lelio Campanile University of Campania Luigi Vanvitelli, Italy
Mauro Iacono University of Campania Luigi Vanvitelli, Italy

Processes, Methods and Tools Towards RESilient Cities and Cultural Heritage
Prone to SOD and ROD Disasters (RES 2021)

Elena Cantatore Polytechnic University of Bari, Italy
Alberico Sonnessa Polytechnic University of Bari, Italy
Dario Esposito Polytechnic University of Bari, Italy

Risk, Resilience and Sustainability in the Efficient Management of Water
Resources: Approaches, Tools, Methodologies and Multidisciplinary Integrated
Applications (RRS 2021)

Maria Macchiaroli University of Salerno, Italy

Chiara D’ Alpaos Universita degli Studi di Padova, Italy
Mirka Mobilia Universita degli Studi di Salerno, Italy
Antonia Longobardi Universita degli Studi di Salerno, Italy
Grazia Fattoruso ENEA Research Center, Italy
Vincenzo Pellecchia Ente Idrico Campano, Italy

Scientific Computing Infrastructure (SCI 2021)

Elena Stankova St. Petersburg University, Russia
Vladimir Korkhov St. Petersburg University, Russia
Natalia Kulabukhova St. Petersburg University, Russia

Smart Cities and User Data Management (SCIDAM 2021)

Chiara Garau University of Cagliari, Italy
Luigi Mundula University of Cagliari, Italy
Gianni Fenu University of Cagliari, Italy
Paolo Nesi University of Florence, Italy

Paola Zamperlin University of Pisa, Italy



XX Organization

13th International Symposium on Software Engineering Processes
and Applications (SEPA 2021)

Sanjay Misra Covenant University, Nigeria

Ports of the Future - Smartness and Sustainability (SmartPorts 2021)

Patrizia Serra University of Cagliari, Italy
Gianfranco Fancello University of Cagliari, Italy
Ginevra Balletto University of Cagliari, Italy
Luigi Mundula University of Cagliari, Italy
Marco Mazzarino University of Venice, Italy
Giuseppe Borruso University of Trieste, Italy
Maria del Mar Munoz Universidad de Cadiz, Spain
Leonisio

Smart Tourism (SmartTourism 2021)

Giuseppe Borruso University of Trieste, Italy

Silvia Battino University of Sassari, Italy

Ginevra Balletto University of Cagliari, Italy

Maria del Mar Munoz Universidad de Cédiz, Spain

Leonisio
Ainhoa Amaro Garcia Universidad de Alcala/Universidad de Las Palmas,
Spain
Francesca Krasna University of Trieste, Italy

Sustainability Performance Assessment: Models, Approaches and Applications
toward Interdisciplinary and Integrated Solutions (SPA 2021)

Francesco Scorza University of Basilicata, Italy

Sabrina Lai University of Cagliari, Italy

Jolanta Dvarioniene Kaunas University of Technology, Lithuania
Valentin Grecu Lucian Blaga University, Romania

Corrado Zoppi University of Cagliari, Italy

Iole Cerminara University of Basilicata, Italy

Smart and Sustainable Island Communities (SSIC 2021)

Chiara Garau University of Cagliari, Italy

Anastasia Stratigea National Technical University of Athens, Greece
Paola Zamperlin University of Pisa, Italy

Francesco Scorza University of Basilicata, Italy

Science, Technologies and Policies to Innovate Spatial Planning (STP4P 2021)

Chiara Garau University of Cagliari, Italy
Daniele La Rosa University of Catania, Italy
Francesco Scorza University of Basilicata, Italy



Organization XXi

Anna Maria Colavitti University of Cagliari, Italy
Beniamino Murgante University of Basilicata, Italy
Paolo La Greca University of Catania, Italy

Sustainable Urban Energy Systems (SURENSYS 2021)

Luigi Mundula University of Cagliari, Italy
Emilio Ghiani University of Cagliari, Italy

Space Syntax for Cities in Theory and Practice (Syntax_City 2021)

Claudia Yamu University of Groningen, The Netherlands

Akkelies van Nes Western Norway University of Applied Sciences,
Norway

Chiara Garau University of Cagliari, Italy

Theoretical and Computational Chemistry and Its Applications (TCCMA 2021)
Noelia Faginas-Lago University of Perugia, Italy

13th International Workshop on Tools and Techniques in Software Development
Process (TTSDP 2021)

Sanjay Misra Covenant University, Nigeria

Urban Form Studies (UForm 2021)

Malgorzata Hanzl 16dz University of Technology, Poland
Beniamino Murgante University of Basilicata, Italy

Eufemia Tarantino Polytechnic University of Bari, Italy
Irena Itova University of Westminster, UK

Urban Space Accessibility and Safety (USAS 2021)

Chiara Garau University of Cagliari, Italy

Francesco Pinna University of Cagliari, Italy

Claudia Yamu University of Groningen, The Netherlands
Vincenza Torrisi University of Catania, Italy

Matteo Ignaccolo University of Catania, Italy

Michela Tiboni University of Brescia, Italy

Silvia Rossetti University of Parma, Italy

Virtual and Augmented Reality and Applications (VRA 2021)

Osvaldo Gervasi University of Perugia, Italy
Damiano Perri University of Perugia, Italy
Marco Simonetti University of Perugia, Italy

Sergio Tasso University of Perugia, Italy



XXii Organization

Workshop on Advanced and Computational Methods for Earth Science
Applications (WACMA4ES 2021)

Luca Piroddi University of Cagliari, Italy
Laura Foddis University of Cagliari, Italy
Augusto Montisci University of Cagliari, Italy
Sergio Vincenzo Calcina University of Cagliari, Italy
Sebastiano D’ Amico University of Malta, Malta
Giovanni Martinelli Istituto Nazionale di Geofisica e Vulcanologia,

Italy/Chinese Academy of Sciences, China
Sponsoring Organizations

ICCSA 2021 would not have been possible without the tremendous support of many
organizations and institutions, for which all organizers and participants of ICCSA 2021
express their sincere gratitude:

Springer International Publishing AG, Germany

@ Sp l‘inger (https://www.springer.com)

ﬁ compu ters Computers Open Access. Journal
(https://www.mdpi.com/journal/computers)

I E E E IEEE Italy Section, Italy

. https://italy.ieeer8.org/
Italy Section (hups://italy.iecers.org/)

Centre-North Italy Chapter IEEE GRSS, Italy
(https://cispio.diet.uniromal .it/marzano/ieee-grs/
index.html)

GRS29 Central-North Italy Chapter

CO:‘IIE']%EUter Italy Section of the Computer Society, Italy
SOCIth (https://site.ieee.org/italy-cs/)

University of Perugia, Italy
(https://www.unipg.it)

University of Cagliari, Italy
(https://unica.it/)



https://www.springer.com
https://www.mdpi.com/journal/computers
https://italy.ieeer8.org/
https://cispio.diet.uniroma1.it/marzano/ieee-grs/index.html
https://cispio.diet.uniroma1.it/marzano/ieee-grs/index.html
https://site.ieee.org/italy-cs/
https://www.unipg.it
https://unica.it/

UDy

pSIUD

0\\\\\\\“ l"l[,//
04 \)
‘ 1

<

%,

Z
4 E

S

o~

N
7 N
S >

“e1982+°

W

\

I

CERSIT,
g2,

Q‘\

(&)

N
£
4

@MONASH University

Universidade do Minho
Escola de Engenharia

ASIT

ASSOCIAZIONE SCIENTIFICA
INFRASTRUTTURE TRASPORTO

REGIONE AUTONOMA DE SARDIGNA
REGIONE AUTONOMA DELLA SARDEGNA

Organization xxiii

University of Basilicata, Italy
(http://www.unibas.it)

Monash University, Australia
(https://www.monash.edu/)

Kyushu Sangyo University, Japan
(https://www .kyusan-u.ac.jp/)

University of Minho, Portugal
(https://www.uminho.pt/)

Scientific Association Transport Infrastructures,
Italy
(https://www.stradeeautostrade.it/associazioni-e-
organizzazioni/asit-associazione-scientifica-
infrastrutture-trasporto/)

Regione Sardegna, Italy
(https://regione.sardegna.it/)

Comune di Cagliari, Italy
(https://www.comune.cagliari.it/)

Citta Metropolitana di Cagliari

Cagliari Accessibility Lab (CAL)
(https://www.unica.it/unica/it/cagliari_
accessibility_lab.page/)


http://www.unibas.it
https://www.monash.edu/
https://www.kyusan-u.ac.jp/
https://www.uminho.pt/
https://www.stradeeautostrade.it/associazioni-e-organizzazioni/asit-associazione-scientifica-infrastrutture-trasporto/
https://www.stradeeautostrade.it/associazioni-e-organizzazioni/asit-associazione-scientifica-infrastrutture-trasporto/
https://www.stradeeautostrade.it/associazioni-e-organizzazioni/asit-associazione-scientifica-infrastrutture-trasporto/
https://regione.sardegna.it/
https://www.comune.cagliari.it/
https://www.unica.it/unica/it/cagliari_accessibility_lab.page/
https://www.unica.it/unica/it/cagliari_accessibility_lab.page/

XXiv Organization

Referees

Nicodemo Abate
Andre Ricardo Abed Grégio
Nasser Abu Zeid
Lidia Aceto
Nurten Akgiin Tanbay
Filipe Alvelos
Paula Amaral
Federico Amato
Marina Alexandra Pedro
Andrade
Debora Anelli
Alfonso Annunziata
Fahim Anzum
Tatsumi Aoyama
Bernady Apduhan
Jonathan Apeh
Vasilike Argyropoulos
Giuseppe Aronica
Daniela Ascenzi
Vanessa Assumma
Muhammad Attique Khan
Vecdi Aytac
Alina Elena Baia
Ginevra Balletto
Marialaura Bancheri
Benedetto Barabino
Simona Barbaro
Enrico Barbierato
Jeniffer Barreto
Michele Bartalini
Socrates Basbas
Silvia Battino
Marcelo Becerra Rozas
Ranjan Kumar Behera
Emanuele Bellini
Massimo Bilancia
Giulio Biondi
Adriano Bisello
Ignacio Blanquer
Semen Bochkov
Alexander Bogdanov
Silvia Bonettini
Enrico Borgogno Mondino
Giuseppe Borruso

IMAA, National Research Council, Italy
Federal University of Parana State, Brazil
Universita di Ferrara, Italy

Universita del Piemonte Orientale, Italy
Bursa Technical University, Turkey
Universidade do Minho, Portugal
Universidade Nova de Lisboa, Portugal
University of Lausanne, Switzerland
ISCTE-IUL, Portugal

Sapienza University of Rome, Italy

University of Cagliari, Italy

University of Calgary, Canada

High Energy Accelerator Research Organization, Japan
Kyushu Sangyo University, Japan

Covenant University, Nigeria

University of West Attica, Greece

Universita di Messina, Italy

Universita degli Studi di Trento, Italy
Politecnico di Torino, Italy

HITEC University Taxila, Pakistan

Ege University, Turkey

University of Perugia, Italy

University of Cagliari, Italy

ISAFOM, National Research Council, Italy
University of Brescia, Italy

Universita degli Studi di Palermo, Italy
Universita Cattolica del Sacro Cuore di Milano, Italy
Istituto Superior Técnico, Lisboa, Portugal
TAGES, Italy

Aristotle University of Thessaloniki, Greece
University of Sassari, Italy

Pontificia Universidad Catdlica de Valparaiso, Chile
National Institute of Technology, Rourkela, India
University of Campania Luigi Vanvitelli, Italy
University of Bari Aldo Moro, Italy

University of Firenze, Italy

Eurac Research, Italy

Universitat Politecnica de Valéncia, Spain
Ulyanovsk State Technical University, Russia

St. Petersburg University, Russia

University of Modena and Reggio Emilia, Italy
Universita di Torino, Italy

University of Trieste, Italy



Michele Bottazzi
Rahma Bouaziz
Ouafik Boulariah
Tulin Boyar

Ana Cristina Braga
Paolo Bragolusi
Luca Braidotti
Alessandro Buccini
Jorge Buele
Andrea Buffoni
Sergio Vincenzo Calcina
Michele Campagna
Lelio Campanile

Tiziana Campisi
Antonino Canale
Elena Cantatore
Pasquale Cantiello
Alessandra Capolupo
David Michele Cappelletti
Caterina Caprioli
Sara Carcangiu
Pedro Carrasqueira
Arcangelo Castiglione
Giulio Cavana
Davide Cerati

Maria Cerreta
Daniele Cesini

Jabed Chowdhury
Gennaro Ciccarelli
Birol Ciloglugil
Elena Cocuzza

Anna Maria Colavitt
Cecilia Coletti
Alberto Collu

Anna Concas

Mauro Coni
Melchiorre Contino
Antonella Cornelio
Aldina Correia
Elisete Correia

Florbela Correia
Stefano Corsi
Alberto Cortez
Lino Costa

Organization XXV

University of Trento, Italy

Taibah University, Saudi Arabia

University of Salerno, Italy

Yildiz Technical University, Turkey

University of Minho, Portugal

University of Padova, Italy

University of Trieste, Italy

University of Cagliari, Italy

Universidad Tecnologica Indoamérica, Ecuador

TAGES, Italy

University of Cagliari, Italy

University of Cagliari, Italy

Universita degli Studi della Campania Luigi Vanvitelli,
Italy

Kore University of Enna, Italy

Kore University of Enna, Italy

DICATECH, Polytechnic University of Bari, Italy

Istituto Nazionale di Geofisica e Vulcanologia, Italy

Polytechnic University of Bari, Italy

University of Perugia, Italy

Politecnico di Torino, Italy

University of Cagliari, Italy

INESC Coimbra, Portugal

University of Salerno, Italy

Politecnico di Torino, Italy

Politecnico di Milano, Italy

University of Naples Federico II, Italy

INFN-CNAF, Italy

La Trobe University, Australia

Iuav University of Venice, Italy

Ege University, Turkey

Univesity of Catania, Italy

University of Cagliari, Italy

Universita “G. d’Annunzio” di Chieti-Pescara, Italy

Independent Researcher, Italy

University of Basilicata, Italy

University of Cagliari, Italy

Universita di Palermo, Italy

Universita degli Studi di Brescia, Italy

Politécnico do Porto, Portugal

Universidade de Tras-os-Montes € Alto Douro,
Portugal

Polytechnic Institute of Viana do Castelo, Portugal

Universita degli Studi di Milano, Italy

Polytechnic of University Coimbra, Portugal

Universidade do Minho, Portugal



XXVi Organization

Alessandro Costantini
Marilena Cozzolino
Giulia Crespi
Maurizio Crispino
Chiara D’Alpaos
Roberta D’ Ambrosio
Sebastiano D’ Amico
Hiroshi Daisaka
Gaia Daldanise
Robertas Damasevicius
Maria Danese
Bartoli Daniele
Motasem Darwish
Giulia Datola
Regina de Almeida
Elise de Doncker
Mariella De Fino
Giandomenico De Luca
Luiza de Macedo Mourelle
Gianluigi De Mare
Itamir de Morais Barroca
Filho
Samuele De Petris
Marcilio de Souto
Alexander Degtyarev
Federico Dell’ Anna
Marta Dell’Ovo
Fernanda Della Mura
Ahu Dereli Dursun
Bashir Derradji
Giulia Desogus
Marco Dettori
Frank Devai
Felicia Di Liddo
Valerio Di Pinto
Joana Dias
Luis Dias
Patricia Diaz de Alba
Isabel Dimas
Aleksandra Djordjevic
Luigi Dolores
Marco Donatelli
Doina Cristina Duma
Fabio Durastante
Aziz Dursun
Juan Enrique-Romero

INFN, Italy

Universita del Molise, Italy

Politecnico di Torino, Italy

Politecnico di Milano, Italy

University of Padova, Italy

Universita di Salerno, Italy

University of Malta, Malta

Hitotsubashi University, Japan

Italian National Research Council, Italy
Silesian University of Technology, Poland
ISPC, National Research Council, Italy
University of Perugia, Italy

Middle East University, Jordan
Politecnico di Torino, Italy

UTAD, Portugal

Western Michigan University, USA
Politecnico di Bari, Italy

Mediterranean University of Reggio Calabria, Italy
State University of Rio de Janeiro, Brazil
University of Salerno, Italy

Federal University of Rio Grande do Norte, Brazil

Universita di Torino, Italy

LIFO, University of Orléans, France
St. Petersburg University, Russia
Politecnico di Torino, Italy

Politecnico di Milano, Italy

University of Naples “Federico II”, Italy
Istanbul Commerce University, Turkey
University of Sfax, Tunisia

Universita degli Studi di Cagliari, Italy
Universita degli Studi di Sassari, Italy
London South Bank University, UK
Polytechnic University of Bari, Italy
University of Naples “Federico 11, Italy
University of Coimbra, Portugal
University of Minho, Portugal

Gran Sasso Science Institute, Italy
University of Coimbra, Portugal
University of Belgrade, Serbia
Universita degli Studi di Salerno, Italy
University of Insubria, Italy
INFN-CNAF, Italy

University of Pisa, Italy

Virginia Tech University, USA
Université Grenoble Alpes, France



Annunziata Esposito
Amideo
Dario Esposito
Claudio Estatico
Noelia Faginas-Lago
Maria Irene Falcdo
Stefano Falcinelli
Alessandro Farina
Grazia Fattoruso
Caterina Fenu
Luisa Fermo
Florbela Fernandes
Rosario Fernandes
Luis Fernandez-Sanz
Alessia Ferrari
Luis Ferras
Angela Ferreira
Flora Ferreira

Manuel Carlos Figueiredo

Ugo Fiore
Amedeo Flora
Hector Florez

Maria Laura Foddis
Valentina Franzoni
Adelaide Freitas
Samuel Frimpong
Ioannis Fyrogenis
Marika Gaballo
Laura Gabrielli
Ivan Gankevich
Chiara Garau
Ernesto Garcia Para
Fernando Garrido
Marina Gavrilova
Silvia Gazzola
Georgios Georgiadis
Osvaldo Gervasi
Andrea Gioia
Dario Gioia
Raffaele Giordano
Giacomo Giorgi
Eleonora Giovene
di Girasole
Salvatore Giuffrida
Marco Gola

Organization
University College Dublin, Ireland

Polytechnic University of Bari, Italy

University of Genova, Italy

Universita di Perugia, Italy

University of Minho, Portugal

University of Perugia, Italy

University of Pisa, Italy

ENEA, Italy

University of Cagliari, Italy

University of Cagliari, Italy

Instituto Politecnico de Braganca, Portugal

University of Minho, Portugal

University of Alcala, Spain

Universita di Parma, Italy

University of Minho, Portugal

Instituto Politécnico de Braganca, Portugal

University of Minho, Portugal

University of Minho, Portugal

University of Naples “Parthenope”, Italy

University of Basilicata, Italy

Universidad Distrital Francisco Jose de Caldas,
Colombia

University of Cagliari, Italy

Perugia University, Italy

University of Aveiro, Portugal

Durban University of Technology, South Africa

Aristotle University of Thessaloniki, Greece

Politecnico di Torino, Italy

Iuav University of Venice, Italy

St. Petersburg University, Russia

University of Cagliari, Italy

Universidad del Pais Vasco, Spain,

Universidad Técnica del Norte, Ecuador

University of Calgary, Canada

University of Bath, UK

Aristotle University of Thessaloniki, Greece

University of Perugia, Italy

Polytechnic University of Bari, Italy

ISPC-CNT, Italy

IRSS, National Research Council, Italy

University of Perugia, Italy

IRISS, National Research Council, Italy

Universita di Catania, Italy
Politecnico di Milano, Italy

XXVil



XXViii Organization
A. Manuela Gongalves
Yuriy Gorbachev
Angela Gorgoglione
Yusuke Gotoh
Anestis Gourgiotis
Valery Grishkin
Alessandro Grottesi
Eduardo Guerra

Ayse Giz Gulnerman
Sevin Glimgiim
Himanshu Gupta
Sandra Haddad
Malgorzata Hanzl
Shoji Hashimoto
Peter Hegedus

Eligius M. T. Hendrix
Edmond Ho

Guan Yue Hong

Vito Iacobellis

Mauro Iacono

Chiara Iacovino
Antonino Iannuzzo
Ali Idri
Oana-Ramona Ilovan
Mustafa Inceoglu
Tadashi Ishikawa
Federica Isola

Irena Itova

Edgar David de Izeppi
Marija Jankovic
Adrian Jaramillo
Monalisa Jena

Dorota Kamrowska-Zatuska
Issaku Kanamori
Korhan Karabulut
Yeliz Karaca

Vicky Katsoni
Dimitris Kavroudakis
Shuhei Kimura
Joanna Kolozej
Vladimir Korkhov
Thales Korting
Tomonori Kouya
Sylwia Krzysztofik
Nataliia Kulabukhova
Shrinivas B. Kulkarni

University of Minho, Portugal

Coddan Technologies LLC, Russia
Universidad de la Republica, Uruguay
Okayama University, Japan

University of Thessaly, Greece

St. Petersburg University, Russia

CINECA, Italy

Free University of Bozen-Bolzano, Italy
Ankara HBV University, Turkey

Izmir University of Economics, Turkey

BITS Pilani, Hyderabad, India

Arab Academy for Science, Egypt

Lodz University of Technology, Poland

KEK, Japan

University of Szeged, Hungary

Universidad de Malaga, Spain

Northumbria University, UK

Western Michigan University, USA
Polytechnic University of Bari, Italy
Universita degli Studi della Campania, Italy
University of Basilicata, Italy

ETH Zurich, Switzerland

University Mohammed V, Morocco
Babes-Bolyai University, Romania

Ege University, Turkey

KEK, Japan

University of Cagliari, Italy

University of Westminster, UK

VTTI, USA

CERTH, Greece

Universidad Tecnoldgica Metropolitana, Chile
Fakir Mohan University, India

Gdansk University of Technology, Poland
RIKEN Center for Computational Science, Japan
Yasar University, Turkey

University of Massachusetts Medical School, USA
University of West Attica, Greece

University of the Aegean, Greece

Okayama University, Japan

Cracow University of Technology, Poland

St. Petersburg University, Russia

INPE, Brazil

Shizuoka Institute of Science and Technology, Japan
Lodz University of Technology, Poland

St. Petersburg University, Russia

SDM College of Engineering and Technology, India



Pavan Kumar
Anisha Kumari
Ludovica La Rocca
Daniele La Rosa
Sabrina Lai

Giuseppe Francesco Cesare

Lama
Mariusz Lamprecht
Vincenzo Laporta
Chien-Sing Lee

José Isaac Lemus Romani

Federica Leone
Alexander H. Levis
Carola Lingua
Marco Locurcio
Andrea Lombardi
Savino Longo

Fernando Lopez Gayarre

Yan Lu

Maria Macchiaroli
Helmuth Malonek
Francesca Maltinti
Luca Mancini
Marcos Mandado
Ernesto Marcheggiani
Krassimir Markov
Giovanni Martinelli
Alessandro Marucci
Fiammetta Marulli
Gabriella Maselli
Rytis Maskeliunas
Michele Mastroianni
Cristian Mateos

Hideo Matsufuru

D’Apuzzo Mauro
Chiara Mazzarella
Marco Mazzarino
Giovanni Mei
Mario Melo
Francesco Mercaldo
Alfredo Milani
Alessandra Milesi
Antonio Minervino
Fernando Miranda

Organization XXIX

University of Calgary, Canada

National Institute of Technology, Rourkela, India
University of Naples “Federico 11, Italy
University of Catania, Italy

University of Cagliari, Italy

University of Naples “Federico II”, Italy

University of Lodz, Poland

National Research Council, Italy

Sunway University, Malaysia

Pontifical Catholic University of Valparaiso, Chile

University of Cagliari, Italy

George Mason University, USA

Polytechnic University of Turin, Italy

Polytechnic University of Bari, Italy

University of Perugia, Italy

University of Bari, Italy

University of Oviedo, Spain

Western Michigan University, USA

University of Salerno, Italy

University of Aveiro, Portugal

University of Cagliari, Italy

University of Perugia, Italy

University of Vigo, Spain

Universita Politecnica delle Marche, Italy

University of Telecommunications and Post, Bulgaria

INGV, Italy

University of L’Aquila, Italy

University of Campania Luigi Vanvitelli, Italy

University of Salerno, Italy

Kaunas University of Technology, Lithuania

University of Campania Luigi Vanvitelli, Italy

Universidad Nacional del Centro de la Provincia de
Buenos Aires, Argentina

High Energy Accelerator Research Organization
(KEK), Japan

University of Cassino and Southern Lazio, Italy

University Federico II, Italy

University of Venice, Italy

University of Cagliari, Italy

Federal Institute of Rio Grande do Norte, Brazil

University of Molise, Italy

University of Perugia, Italy

University of Cagliari, Italy

ISPC, National Research Council, Italy

Universidade do Minho, Portugal



XXX Organization

B. Mishra

Sanjay Misra

Mirka Mobilia

Giuseppe Modica

Mohammadsadegh
Mohagheghi

Mohamad Molaei Qelichi

Mario Molinara

Augusto Montisci

Pierluigi Morano

Ricardo Moura

Ana Clara Mourao Moura

Maria Mourao

Daichi Mukunoki

Beniamino Murgante

Naohito Nakasato

Grazia Napoli

Isabel Cristina Natario

Nadia Nedjah

Antonio Nestico

Andreas Nikiforiadis

Keigo Nitadori

Silvio Nocera

Giuseppina Oliva

Arogundade Oluwasefunmi

Ken-ichi Oohara

Tommaso Orusa

M. Fernanda P. Costa

Roberta Padulano

Maria Panagiotopoulou
Jay Pancham

Gianni Pantaleo
Dimos Pantazis
Michela Paolucci

Eric Pardede

Olivier Parisot

Vincenzo Pellecchia
Anna Pelosi

Edit Pengd

Marco Pepe

Paola Perchinunno
Ana Pereira
Mariano Pernetti
Damiano Perri

University of Szeged, Hungary

Covenant University, Nigeria

University of Salerno, Italy

Universita degli Studi di Reggio Calabria, Italy
Vali-e-Asr University of Rafsanjan, Iran

University of Tehran, Iran

University of Cassino and Southern Lazio, Italy

Universita degli Studi di Cagliari, Italy

Polytechnic University of Bari, Italy

Universidade Nova de Lisboa, Portugal

Federal University of Minas Gerais, Brazil

Polytechnic Institute of Viana do Castelo, Portugal

RIKEN Center for Computational Science, Japan

University of Basilicata, Italy

University of Aizu, Japan

Universita degli Studi di Palermo, Italy

Universidade Nova de Lisboa, Portugal

State University of Rio de Janeiro, Brazil

University of Salerno, Italy

Aristotle University of Thessaloniki, Greece

RIKEN Center for Computational Science, Japan

Tuav University of Venice, Italy

University of Salerno, Italy

Academy of Mathematics and System Science, China

University of Tokyo, Japan

University of Turin, Italy

University of Minho, Portugal

Centro Euro-Mediterraneo sui Cambiamenti Climatici,
Italy

National Technical University of Athens, Greece

Durban University of Technology, South Africa

University of Florence, Italy

University of West Attica, Greece

University of Florence, Italy

La Trobe University, Australia

Luxembourg Institute of Science and Technology,
Luxembourg

Ente Idrico Campano, Italy

University of Salerno, Italy

University of Szeged, Hungary

University of Salerno, Italy

University of Cagliari, Italy

Polytechnic Institute of Braganca, Portugal

University of Campania, Italy

University of Perugia, Italy



Federica Pes
Marco Petrelli
Massimiliano Petri
Khiem Phan

Alberto Ferruccio Piccinni

Angela Pilogallo
Francesco Pinna
Telmo Pinto

Luca Piroddi

Darius Plonis
Giuliano Poli

Maria Jodo Polidoro
Ioannis Politis
Maurizio Pollino
Antonio Pratelli
Salvatore Pratico
Marco Prato
Carlotta Quagliolo
Emanuela Quaquero
Garrisi Raffaele
Nicoletta Rassu
Hafiz Tayyab Rauf
Michela Ravanelli
Roberta Ravanelli
Alfredo Reder

Stefania Regalbuto
Rommel Regis
Lothar Reichel
Marco Reis

Maria Reitano

Jerzy Respondek
Elisa Riccietti
Albert Rimola
Angela Rizzo

Ana Maria A. C. Rocha
Fabio Rocha
Humberto Rocha
Maria Clara Rocha
Miguel Rocha
Giuseppe Rodriguez
Guillermo Rodriguez
Elisabetta Ronchieri
Marzio Rosi

Silvia Rossetti
Marco Rossitti

Organization XXXi

University of Cagliari, Italy

Roma Tre University, Italy

University of Pisa, Italy

Duy Tan University, Vietnam

Polytechnic of Bari, Italy

University of Basilicata, Italy

University of Cagliari, Italy

University of Coimbra, Portugal

University of Cagliari, Italy

Vilnius Gediminas Technical University, Lithuania
University of Naples “Federico II”, Italy
Polytecnic Institute of Porto, Portugal

Aristotle University of Thessaloniki, Greece
ENEA, Italy

University of Pisa, Italy

Mediterranean University of Reggio Calabria, Italy
University of Modena and Reggio Emilia, Italy
Polytechnic University of Turin, Italy
Univesity of Cagliari, Italy

Polizia postale e delle Comunicazioni, Italy
University of Cagliari, Italy

University of Bradford, UK

Sapienza University of Rome, Italy

Sapienza University of Rome, Italy

Centro Euro-Mediterraneo sui Cambiamenti Climatici,

Italy
University of Naples “Federico II”, Italy
Saint Joseph’s University, USA
Kent State University, USA
University of Coimbra, Portugal
University of Naples “Federico II”, Italy
Silesian University of Technology, Poland
Ecole Normale Supérieure de Lyon, France
Universitat Autonoma de Barcelona, Spain
University of Bari, Italy
University of Minho, Portugal
Institute of Technology and Research, Brazil
University of Coimbra, Portugal
Polytechnic Institute of Coimbra, Portugal
University of Minho, Portugal
University of Cagliari, Italy
UNICEN, Argentina
INFN, Italy
University of Perugia, Italy
University of Parma, Italy
Polytechnic University of Milan, Italy



XXXil Organization

Francesco Rotondo
Irene Rubino
Agustin Salas
Juan Pablo Sandoval
Alcocer
Luigi Santopietro
Rafael Santos
Valentino Santucci
Mirko Saponaro
Filippo Sarvia
Marco Scaioni
Rafal Scherer
Francesco Scorza
Ester Scotto di Perta
Monica Sebillo
Patrizia Serra
Ricardo Severino
Jie Shen
Huahao Shou
Miltiadis Siavvas
Brandon Sieu
Angela Silva
Carina Silva
Joao Carlos Silva
Fabio Silveira
Marco Simonetti
Ana Jacinta Soares
Maria Joana Soares
Michel Soares
George Somarakis

Maria Somma
Alberico Sonnessa
Elena Stankova
Flavio Stochino
Anastasia Stratigea
Yasuaki Sumida
Yue Sun

Kirill Sviatov

Daisuke Takahashi
Aladics Tamas

David Taniar

Rodrigo Tapia McClung

Eufemia Tarantino

Marche Polytechnic University, Italy

Polytechnic University of Turin, Italy

Pontifical Catholic University of Valparaiso, Chile
Universidad Catolica Boliviana “San Pablo”, Bolivia

University of Basilicata, Italy

National Institute for Space Research, Brazil

Universita per Stranieri di Perugia, Italy

Polytechnic University of Bari, Italy

University of Turin, Italy

Polytechnic University of Milan, Italy

Czestochowa University of Technology, Poland

University of Basilicata, Italy

University of Napoli “Federico II”, Italy

University of Salerno, Italy

University of Cagliari, Italy

University of Minho, Portugal

University of Michigan, USA

Zhejiang University of Technology, China

Centre for Research and Technology Hellas, Greece

University of Calgary, Canada

Instituto Politécnico de Viana do Castelo, Portugal

Polytechic Institute of Lisbon, Portugal

Polytechnic Institute of Cavado and Ave, Portugal

Federal University of Sao Paulo, Brazil

University of Florence, Italy

University of Minho, Portugal

University of Minho, Portugal

Federal University of Sergipe, Brazil

Foundation for Research and Technology Hellas,
Greece

University of Naples “Federico II”, Italy

Polytechnic University of Bari, Italy

St. Petersburg University, Russia

University of Cagliari, Italy

National Technical University of Athens, Greece

Kyushu Sangyo University, Japan

European X-Ray Free-Electron Laser Facility,
Germany

Ulyanovsk State Technical University, Russia

University of Tsukuba, Japan

University of Szeged, Hungary

Monash University, Australia

Centro de Investigacion en Ciencias de Informacion
Geoespacial, Mexico

Polytechnic University of Bari, Italy



Sergio Tasso
Ana Paula Teixeira

Senhorinha Teixeira
Tengku Adil Tengku Izhar
Maria Filomena Teodoro

Giovanni Tesoriere
Yiota Theodora
Graca Tomaz
Carmelo Maria Torre
Francesca Torrieri
Vincenza Torrisi
Vincenzo Totaro
Pham Trung
Dimitrios Tsoukalas

Sanjida Tumpa

Inaki Tufion
Takahiro Ueda

Piero Ugliengo

Abdi Usman

Ettore Valente

Jordi Vallverdu
Cornelis Van Der Mee
José Varela-Aldas
Fanny Vazart

Franco Vecchiocattivi
Laura Verde

Giulia Vergerio

Jos Vermaseren
Giacomo Viccione
Marco Vizzari
Corrado Vizzarri
Alexander Vodyaho

Nikolay N. Voit

Marco Vona

Agustinus Borgy Waluyo
Fernando Wanderley
Chao Wang

Marcin Wozniak

Tiang Xian

Rekha Yadav

Claudia Yamu

Fenghui Yao

Organization XXXiil

University of Perugia, Italy

Universidade de Tras-os-Montes e Alto Douro,
Portugal

University of Minho, Portugal

Universiti Teknologi MARA, Malaysia

University of Lisbon/Portuguese Naval Academy,
Portugal

Kore University of Enna, Italy

National Technical Univeristy of Athens, Greece

Polytechnic Institute of Guarda, Portugal

Polytechnic University of Bari, Italy

University of Naples “Federico II”, Ttaly

University of Catania, Italy

Polytechnic University of Bari, Italy

Ho Chi Minh City University of Technology, Vietnam

Centre of Research and Technology Hellas (CERTH),
Greece

University of Calgary, Canada

Universidad de Valencia, Spain

Seikei University, Japan

University of Turin, Italy

Haramaya University, Ethiopia

University of Naples “Federico II”, Italy

Universitat Autonoma de Barcelona, Spain

University of Cagliari, Italy

Universidad Tecnologica Indoamérica, Ecuador

University of Grenoble Alpes, France

University of Perugia, Italy

University of Campania Luigi Vanvitelli, Italy

Polytechnic University of Turin, Italy

Nikhef, The Netherlands

University of Salerno, Italy

University of Perugia, Italy

Polytechnic University of Bari, Italy

St. Petersburg State Electrotechnical University
“LETI”, Russia

Ulyanovsk State Technical University, Russia

University of Basilicata, Italy

Monash University, Australia

Catholic University of Pernambuco, Brazil

University of Science and Technology of China, China

Silesian University of Technology, Poland

Nathong University, China

KL University, India

University of Groningen, The Netherlands

Tennessee State University, USA



XXX1V Organization

Fukuko Yuasa

Moayid Ali Zaidi

Paola Zamperlin

Peter Zeile

Milliam Maxime Zekeng
Ndadji

Nataly Zhukova

Ljiljiana Zivkovic

KEK, Japan

Ostfold University College Norway, Norway
University of Pisa, Italy

Karlsruhe Institute of Technology, Germany
University of Dschang, Cameroon

ITMO University, Russia

Ministry of Construction, Transport and
Infrastructure/Institute of Architecture and Urban
and Spatial Planning of Serbia, Serbia



Contents — Part VI

International Workshop on Digital Transformation and Smart
City (DIGISMART 2021)

Analysis of Regional Imbalances in Italy Based on Cluster Analysis . ... ...
Massimo De Maria, Mauro Mazzei, Oleg V. Bik, and Armando L. Palma

New Smart Mobility Applications: Preliminary Findings on a Pilot Study

in the Municipality of Artena . . . . ... ... .. ... ...
Mauro D’Apuzzo, Azzurra Evangelisti, Daniela Santilli, Stefano Buzz,
Mauro Mazzei, and Viviana Bietoni

International Workshop on Econometrics and Multidimensional
Evaluation in Urban Environment (EMEUE 2021)

The Benefit Transfer Method for the Economic Evaluation
of Urban Forests. . . . . . .. .
Francesco Sica and Antonio Nestico

The Effects of Covid-19 Pandemic on the Housing Market: A Case Study

in Rome (Italy). . . ... ..
Francesco Tajani, Pierluigi Morano, Felicia Di Liddo,
Maria Rosaria Guarini, and Rossana Ranieri

The Contribution of the Most Influencing Factors on the Housing Rents:

An Analysis in the City of Milan (Ttaly) . ............... ... ... ....
Pierluigi Morano, Francesco Tajani, Felicia Di Liddo, Rossana Ranieri,
and Paola Amoruso

The Paradox of Fiscal Inequality in Italy: Exploratory Analyses on Property
Tax Rates. . . . .. oo e
Rocco Curto, Alice Barreca, Giorgia Malavasi, and Diana Rolando

The Financial Costs in Energy Efficient District. Alternative Scenarios
from the Demo Sites of the CITyFiED Program . . ...................
Simona Barbaro and Grazia Napoli

Inclusive Strategic Programming: Methodological Aspects of the Case

Study of the Jonian Valleys of Peloritani (Sicily, Italy) .. ..............
Giuseppe Bombino, Francesco Calabro, Giuseppina Cassalia,
Lidia Errante, and Viviana Vinci



XXXVi Contents — Part VI

New Housing Preferences in the COVID-19 Era: A Best-to-Worst

Scaling Experiment . . . . .. .. ... 120
Marta Bottero, Marina Bravi, Caterina Caprioli, Federico Dell Anna,
Marta Dell 'Ovo, and Alessandra Oppio

An Analysis of the Methods Applied for the Assessment of the Market

Value of Residential Properties in Italian Judicial Procedures . . . ... ...... 130
Francesco Tajani, Felicia Di Liddo, Paola Amoruso, Francesco Sica,
and Ivana La Spina

Integrated Statistical Data for Planning Social Housing in the City
of Taranto . . . . . .. . 142
Paola Perchinunno and Francesco Rotondo

Reconstruction as an Opportunity to Promote Local Self-sustainable

Development of Shrinking Territories in Seismic Inner Areas

in Central Ttaly . . .. .. ... 153
Luca Domenella, Marco Galasso, Giovanni Marinelli,
and Francesco Rotondo

Urban Regeneration Processes and Social Impact: A Literature Review
to Explore the Role of Evaluation. . . ..... ... ... ... ... ... ... .... 167
Maria Cerreta and Ludovica La Rocca

Using Atrtificial Neural Networks to Uncover Real Estate Market
Transparency: The Market Value . ... .......... .. .. ............. 183
Laura Gabrielli, Aurora Greta Ruggeri, and Massimiliano Scarpa

Creative Ecosystem Services: Valuing Benefits of Innovative
Cultural Networks. . . ... 193
Giuliano Poli and Gaia Daldanise

Ecosystem Services and Land Take. A Composite Indicator

for the Assessment of Sustainable Urban Projects . ... ................ 210
Pierluigi Morano, Maria Rosaria Guarini, Francesco Sica,
and Debora Anelli

Building Industry and Energy Efficiency: A Review of Three Major Issues
at Stake . . . .. 226
Sergio Copiello, Laura Gabrielli, and Ezio Micelli

An Evaluation Model for the Optimization of Property Sales

in Auction Markets . . . .. . ... e 241
Francesco Tajani, Pierluigi Morano, Marco Locurcio, Paola Amoruso,
and Carmelo Maria Torre



Contents — Part VI

Urban Transformation Interventions: A Decision Support Model for a Fair

Rent Gap Recapture . .. ....... ... ... .. .

Pierluigi Morano, Francesco Tajani, Vincenzo del Giudice,
Pierfrancesco De Paola, and Debora Anelli

An Optimization Model for Supporting the Property Asset Allocation

Decision-Making Process. . .. ... ... ... L L

Francesco Tajani, Marco Locurcio, Pierluigi Morano,
and Debora Anelli

The Risks Assessment in the Project Financing Initiative for the Cemetery

Expansion Intervention in a Small Town in Southern Italy. . ... ... ... ..

Marco Locurcio, Pierluigi Morano, Francesco Tajani, Felicia Di Liddo,
and Carmelo Maria Torre

A Citizen-Led Spatial Information System for Collaborative (Post-)

pandemic Urban Strategies: The Ponticelli Experience, Naples (Italy) . . . ..

Maria Cerreta, Luigi Liccardi, and Maria Reitano

The Knowledge Phase of the Strategic Programming: The Case Study

of the Jonian Valleys of Peloritani (Sicily, Italy). .. .............. ...

Giuseppe Bombino, Francesco Calabro, Giuseppina Cassalia,
Lidia Errante, and Viviana Vinci

International Workshop on Transformational Urban Mobility:
Challenges and Opportunities During and Post COVID
Era (FURTHER 2021)

Developing Flexible Mobility On-Demand in the Era of Mobility
as a Service: An Overview of the Italian Context Before

and After Pandemic. . . . ... ... ...

Tiziana Campisi, Chiara Garau, Giovanna Acampa, Francesca Maltinti,
Antonino Canale, and Mauro Coni

Factors Influencing Public Transport Demand in Sicily During COVID-19

Era: A Study of Commuters’ Travel and Mode Choice Behaviors. . ... ...

Socrates Basbas, Georgios Georgiadis, Tiziana Campisi,
and Giovanni Tesoriere

Standard Cost of Local Public Transport in the Post-COVID-19 Era:

The Italian Case . . . . . ...

G. Acampa, M. Grasso, C. M. Parisi, D. Ticali, and A. Severino

COVID-19’s Effects over E-commerce: A Preliminary Statistical

Assessment for Some European Countries . .. .....................

Tiziana Campisi, Antonio Russo, Giovanni Tesoriere,
Efstathios Bouhouras, and Socrates Basbas

XXX Vil

265

370



XXXViii Contents — Part VI

The Impact of COVID-19 Pandemic on the Perception of Public

Transportation Users in Amman (Jordan) . .. .......................

Motasem Darwish, Tiziana Campisi, and Ghaida Abu Rumman

International Workshop on Geodesign in Decision Making:
Meta Planning and Collaborative Design for Sustainable
and Inclusive Development (GDM 2021)

Landscape Information Modelling to Improve Feedback in the Geodesign
International Collaboration for Carbon Credit Enhancement in Metropolitan

Regions — The Case Study of Fortaleza, Brazil . . .. ..................

Newton Moura, Joana Guedes, Emiliano Cavalcante,
Morganna Oliveira, Ana Maia, Anne Castro, Eugénio Moreira,
Daniel Cardoso, and Vitor Sampaio

Decision Making and Geodesign: A Collaborative Territorial Planning

Proposal for the Metropolitan Region of Belém, Para, Brazil . ...........

Alan Nunes Araujo, Tiago Barreto de Andrade Costa,
Bruno Daniel das Neves Benitez, Fabricio Martins Silva,
and Joabi Luiz Lima De Lima

Geodesign Applied to Propositional Scenarios of Medium and Long-Term

Sustainable Projects for Rio de Janeiro Metropolitan Region, Brazil . ... ...

Tiago Badre Marino, Cézar Augusto Barra Rocha,
Ashiley Adelaide Rosa, and Tiago Augusto Gongalves Mello

Geodesign Using GISColab Platform: SDI Consumed by WMS and WFS

& WPS Protocols in Transformative-Learning Actions in Planning . . ... ...

Ana Clara Mourdo Moura, Christian Rezende Freitas,
Vanessa Tenuta de Freitas, and Ana Isabel Anastasia de Sa

Geodesign Brazil: Trees for the Metropolitan Area of Sdo Paulo. . ........

Adriana Afonso Sandre, Amanda Lombardo Fruehauf,
Augusto Akio Lucchezi Miyahara, Ashiley Adelaide Rosa,
Cintia Miua Maruyama, Giuliano Maselli Locoselli,

Leticia Figueiredo Candido, Magda Adelaide Lombardo,
Matheus Aguiar Coelho, Rafael Pollastrini Murolo,

Riciane Maria Reis Pombo, Taicia Helena Negrin Marques,
and Paulo Renato Mesquita Pellegrino

The Potential of Geodesign for the Optimization of Land Use
in the Perspective of Sustainability: Case Study of the Metropolitan

Region of Campinas . . . . ... ...t

Andréia Medinilha Pancher, Ana Isabel de Sa, Marcelo Costa,
and Tiago Oyan Aguiar



Contents — Part VI XXXIX

Using Geodesign to Plan the Future of Macapa Metropolitan Region,

State of Amapa, Brazil: A Support to Expanding Collaborative

Technical Performance. . . ... ..... ... .. ... ... .. . .. .. ... ... 491
Gustavo Adolfo Tinoco Martinez, Fabiana Carmo de Vargas Vieira,
Caroline Cristiane Rocha, Ana Corina Maia Palheta,
and Sara Heloiza Alberto Neri

Asynchronous Mode in the Webgis: A Challenge to Ensure Greater
Popular Participation . . . . ... ... ... .. 507
Patricia PortoCarreiro, Patricia Vieira Trinta, and Thiago Lima e Lima

11th International Workshop on Future Computing System
Technologies and Applications (FiSTA 2021)

Deep Fake Recognition in Tweets Using Text Augmentation,

Word Embeddings and Deep Learning. . . . ........... ... ... ... .... 523
Senait G. Tesfagergish, Robertas Damasevicius,
and Jurgita Kapociuté-Dzikiené

Development of an RL-Based Mechanism to Augment Computation
Offloading in Edge Computing. . .. ......... ... ... ... ... ........ 539
Shintaro Ide and Bernady O. Apduhan

An Initial Assessment of a Chatbot for Rumination-Focused Cognitive

Behavioral Therapy (RFCBT) in College Students. . . .. ............... 549
Alana Lucia Souza Oliveira, Leonardo Nogueira Matos,
Methanias Colago Junior, and Zenith Nara Costa Delabrida

Price Forecasting with Deep Learning in Business to Consumer Markets . . . . 565
Emre Egriboz and Mehmet S. Aktas

Modeling and Verification of Contactless Mobile Banking System
in E-Banking Using SPIN . .. ... ... . .. . . . 581
Tej Narayan Thakur and Noriaki Yoshiura

International Workshop on Geographical Analysis, Urban Modeling,
Spatial Statistics (GEOG-AND-MOD 2021)

Earthquake Prediction Based on Combined Seismic and GPS
Monitoring Data . . . . ... ... 601
V. G. Gitis, A. B. Derendyaev, and K. N. Petrov

Survey of a Peruvian Archaeological Site Using LiDAR and

Photogrammetry: A Contribution to the Study of the Chachapoya......... 613
Giovanni Righetti, Stefano Serafini, Fabian Brondi Rueda,
Warren B. Church, and Gabriele Garnero



x1 Contents — Part VI

Estimation of Hourly Salinity Concentrations Using an Artificial

Neural Network . . . ... . e

Vladimir J. Alarcon, Anna C. Linhoss, Christopher R. Kelble,
Paul F. Mickle, Joseph Bishop, and Emily Milton

Tracing and Modeling of the COVID-19 Pandemic Infections in Poland

Piotr A. Werner

On Sustainability of Urban Italian Mobility . .. ........ ... ... ... ....

Gabriella Schoier, Giuseppe Borruso, and Beatrice Dedemo

A Remote Sensing and Geo-Statistical Approaches to Mapping Burn

Areas in Apulia Region (Southern Ttaly) . ......... ... ... ... ... ....

Valentina Santarsiero, Gabriele Nolé, Antonio Lanorte, Biagio Tucci,
Francesco Vito Ronco, Vito Augusto Capurso, and Beniamino Murgante

Soil Erosion and Land Degradation in Rural Environment: A Preliminary

GIS and Remote-Sensed Approach . .. ...... ... ... .. .. .. .. .. ...

Giuseppe Cillis, Gabriele Nole, Antonio Lanorte, Valentina Santarsiero,
Biagio Tucci, Francesco Scorza, and Beniamino Murgante

A Remote Sensing Methodology to Assess the Abandoned Arable Land

Using NDVI Index in Basilicata Region. . ... ......... ... ... ... ....

Valentina Santarsiero, Gabriele Nolé, Antonio Lanorte, Biagio Tucci,
Giuseppe Cillis, Francesco Scorza, and Beniamino Murgante

Assessment and Monitoring of Soil Erosion Risk and Land Degradation
in Arable Land Combining Remote Sensing Methodologies

and RUSLE Factors. . . . . ... ... .

Biagio Tucci, Gabriele Nole, Antonio Lanorte, Valentina Santarsiero,
Giuseppe Cillis, Francesco Scorza, and Beniamino Murgante

Author Index . . .. ... . ... . . .. e



®

Check for
updates

Urban Transformation Interventions: A Decision
Support Model for a Fair Rent Gap Recapture

Pierluigi Morano! ®, Francesco Tajani2 , Vincenzo del Giudice® ®,

Pierfrancesco De Paola® @, and Debora Anelli2&)

1 Department of Civil, Environmental, Land, Building Engineering and Chemistry, Polytechnic
University of Bari, Via Orabona 4, 70125 Bari, Italy
pierluigi.morano@poliba.it
2 Department of Architecture and Design, “La Sapienza” University of Rome,

00196 Rome, Italy
{francesco.tajani,debora.anelli}@uniromal.it
3 Department of Industrial Engineering, University of Naples “Federico II”’, Naples, Italy
{vincenzo.delgiudice,pierfrancesco.depaola}l@unina.it

Abstract. The second post world-war period has been widely characterized
by urbanization phenomena related to the urban rent formation dynamics. The
scarcity of public financial resources and the growing privatization of the benefits
generated by several territorial initiatives have highlighted the need for negotiation
tools capable of ensuring a fair redistribution of the rent gap deriving from urban
transformation interventions. For this reason, the institution of the “extraordinary
urbanization contribution” in the 2014 in Italy represents a significant regulatory
support, that legitimizes public administrations in acquiring a share of the private
extra-profit. The implementation of this national legislative provision has not been
yet sufficiently applied at the local level, due to the lack of a univocal and codified
methodology. The aim of this work consists in defining a decision support model
that can be adopted in the negotiation phases between public and private subjects,
in order to determine the most convenient financial conditions that ensure the
law provisions. In particular, by applying the computational logic of Operational
Research, the model is able to determine the amount of the main urban planning
parameters that affect the balance sheets of the public-private initiatives.

Keywords: Urban rent - Rent gap theory - Public-private partnership - Decision
support model - Operational research

1 Introduction

In the second half of the Nineteenth century, the urban rent phenomenon has com-
promised the sustainable development of European cities. In the 1970s, the spread of
industrial centers to the rural outskirts of cities led to a decline in central urban areas,
favoring the growth in demand for infrastructure and services in peripheral areas origi-
nally intended for agricultural activities. This condition has led to the attribution of new
building potentials to the land located on the urban edges, generating an increase in the
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value of them and the ruin of al lot of central areas [1]. Afterward a turnaround occurred:
in the last decades of the twentieth century, the main capital cities have been involved
in the urban gentrification phenomenon, a spontaneous process of recovery and redevel-
opment of degraded central neighborhoods with a population turnover of middle-upper
classes, which affected the real estate market dynamics [2, 3]. Relying on systematic
observations of urban ground rent variations due to the gentrification conditions, [4]
provided an explanatory model - named the rent gap theory - based on three pillars:
housing value, capitalized land rent and potential land rent. In the long run, urban land
rent may increase or decrease due to the continuous changing of the real estate demand
for new highest and best uses. The model stated by Smith has been considered a relevant
contribution into the urban rent field of research, because it set the conditions to develop
a supply side view of the rent’s mechanism which arise into the urbanization dynamics.
Therefore, the greater the gap between the potential land rent and the capitalized ground
rent in a place, the more attractive it is to invest capital for development/redevelopment
interventions [5]. In this way, it establishes the role of the urban rent as a synthetic
indicator for public and private investment choices for maximizing the expected capital
gains [6].

Several researchers have tried to verify the existence of the rent gap theory at the
scale of individual properties worldwide [7-9]. As argued by [10], the rent gap is also
extremely related to processes operating on different spatial scales within the cities. [11],
by considering the metropolitan scale of New York, highlights that, while the urban city
center emerging as the target for real estate investment, areas located farther away from
the central ones suffer from a process of disinvestment and decline. These interrelated
processes of investment and divestment of the suburbs closely link to the city center are
the basis of the observable social and demographic changes occurring throughout the
entire metropolitan area [12].

Other researchers, taking into account the main typologies of endogenous factors of
urban development that affect the rent gap formation mechanism [13, 14], have recently
improved the Smith’s theory: social [ 15], tourism [16], sustainable planning [17-19] and
taxation issues [20-22] are the main addressed point of view.

In the Italian context, the scarcity of financial resources of the public administration
(PA) has raised the need to adopt negotiation instruments in collaboration with the private
sector, capable of recovering, through a redistributive approach, a share of the urban rent
achievable as aresult of urban transformation interventions. Recent regulatory provisions
on urban planning - at national and local level - have helped to support the spread
of public-private partnership (PPP) models aimed at regulating and managing private
capital gains [23]. In this regard, the models based on the principles of non-financial
compensation have made a significant contribution to the regulation of the dynamics of
profit privatization [24]. However, the current socio-economic conditions resulting from
the 2007 economic crisis and aggravated by the Covid-19 health emergency, confirm
the growing need for decision support tools that allow the PA to allocate more financial
resources for the community [25-27].
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2 Aim of the Work

The Italian urban planning legislation has been recently improved with the institution of
the “extraordinary urbanization contribution” (Law no. 164/2014 and Law no. 76/2020)
— that granted to the PA the chance to limit the privatization of the urban rent gap
that derives from “interventions on areas or buildings in urban planning variant or in
derogation”, by acquiring a share (at least 50%) of the private extra profit generated, to be
used for public purposes. The regulatory State requirements, however, avoid an efficient
implementation due to the lack of a codified methodology that the PA could adopt to
determine the amount of the extraprofit that can be acquired to ensure the minimum
financial conditions of both the parties involved.

The present research is part of the framework outlined. In particular it is aimed at
developing a decision support model that can be adopted by public and private subjects
involved into urban planning variants process, taking into account those concerning the
revision of the building parameters provided by the regulatory instruments in force, in
order to identify the most convenient financial conditions. Based on the computational
logic of the Operational Research (OR), the model determines the combination and
the amount of the most important parameters involved in the negotiation phases that can
affect the urban rent gap formation, by considering physical, financial and urban planning
constraints that characterize two scenarios: in the first one (named ante variant) all the
urban parameters and indexes are established by the local disposition and therefore are
known; in the second scenario (named post variant) it is necessary to determine the
amount of the parameters that define the balance sheet of both the parties involved
and ensure the acquisition of the extraordinary urbanization contribution, that is the
prerogative of the PA.

The model is elaborated from a public point of view: the target variables considered
translate into mathematical terms the purposes of preserving the natural environment,
by promoting affordable housing and reducing the soil sealing into the post variant
scenario. In this way, the proposed model supports the urban planning decisions that need
an efficient methodology for assessing i) the financial feasibility of the PPP initiative,
ii) the extra-profit for the private entrepreneur (i.e. the urban rent achievable), iii) the
possibility for the PA to make further requests (in addition to those mandatory, according
to the law) to the private entrepreneur, ensuring the conditions of minimum financial
convenience.

The PA can use the proposed model from the earliest negotiation phases for clearly
identifying the financial convenience margins, in terms of urban rent gap generated by
the post variant scenario, such as to be able to allocate the share allowed by the urban
planning legislation for public purposes, thus avoiding a complete privatization of it.
The private entrepreneur, instead, can adopt the proposed model in order to verify his
personal financial sheet and the convenience that derives from the initiative.

The paper is structured as follows: in Sect. 3 an overview of the main PPP tools
currently adopted to avoid the privatization of the urban rent gap generated by trans-
formation interventions is carried out. In Sect. 4 the model is explained, by describing
the variables, the constraints and the objective function of the algorithm. In Sect. 5 the
potentialities of the proposed model and future insights of the research are discussed.
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3 Negotiating Tools Aimed at a Fair Urban Rent Recapture
for Financing the Public City

As part of the management tools for the implementation of urban plans, the “integrated
programs” represent one of the most significant innovations introduced in the 90’s in
Italy. In particular, in the execution plans that allow a variation in the intended use and
private volumes, the national legislator has recognized a fundamental role in the PPP
for the achievement of high levels of efficiency and effectiveness. The perimeter within
which the public and private subjects operate concerns the extra-profit generated by
the modifications to the parameters provided by the current regulatory plan. In other
words, the variation in the urban rent of buildings intended for PPP transformation is
the characterizing aspect of the integrated programs. The negotiation activity of the PA,
therefore, becomes the path through which recover part of the extra-profit determined by
the choices of the plan for public purposes. Furthermore, the ability to mobilize private
resources that allow public ones to exploit an important leverage effect is not to be
underestimated [28].

The characteristics of the privatization process of urban rent suggest that its regulation
must take place by creating conditions of higher equity in its distribution. The need for
win-win solutions that take into account this trend has led to the spread of innovative
instruments that involve non-financial compensation, in order to overcome the limits of
traditional instruments of expropriation [29]. The non-financial compensation, properly,
consists in the concession by the PA of building rights that the private subject can either
use or sold [30].

Recent developments in Italian planning practice concerns new development rights
that are used by local planning authorities for community facilities and services by cap-
turing some betterment value. Over time the use of these tools has increased constantly
[31]. Moreover, the introduction of a betterment value tax has the potential to support
efficient planning through a more reasonable distribution of the costs and benefits of
urban transformation interventions. Those who benefit most from the urban rent gener-
ated, therefore, also contribute to the costs incurred. A betterment value tax is also able
to regulate land speculation by acquiring resources to contribute to the planning system.
In India, for example, about $ 17.5 billion have been invested in infrastructure, and the
government has also decided to implement a land value tax to capture the increase in
land value that could result from this public investment [32].

According to [33], different approaches to urban rent capture can be distinguished:

i) negotiation solutions; ii) information and persuasion; iii) fiscal interventions and
iv) regulation. In all of these cases, the basic principles often refer to the theory developed
by [34], called “Windfalls for wipeouts”, for justifying this recapturing of extra-profits.
The public subjects which release regulations that cause a reduction in property value
should compensate landowners for such “wipeouts”. However, at the same time, public
activities that increase property values should allow the recapture of it by the government:
thus, it recaptures the “windfalls” that it creates.
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4 The Model

The proposed model is structured on the computational logic of goal programming, a
branch of OR, that focuses on the application of analytical methods for problem solving
and decision-making uncertain conditions [35]. The usefulness of OR in providing a
systematic and scientific resolution to government, military, manufacturing, service but
also in several business problems is widely recognized in the scientific literature [36].
OR is often utilized in uncertain urban planning decision-making contexts, which are
characterized by scarce financial resources and different possible alternative solutions
subject to different constraints [37, 38].

In the present research, the urban planning problem to be solved consists in the
determination of the amount of the gross floor surface (GFS), for the intended uses
considered, to be built and sold in the post variant scenario. In particular, the costs and
the revenues that take place in this scenario must be such as to:

e cover the higher transformation costs incurred by the private entrepreneur compared
to the project planned before the transformation scenario (ante variant scenario),

e repay the share of the extraordinary urbanization contribution foreseen and finally
guarantee the financial convenience of both the parties involved in the initiative.

For these reasons, the variables of the model are four and represent the most influ-
encing urban planning parameters on which is focused the early stage of the negotiation
between the PA and the private entrepreneur:

i. the gross floor area of the properties that the private entrepreneur has to build and
sell on the real estate market with the current prices (GFSy);

ii. the gross floor area intended for social housing units (GFSgp,);

iii. the share of the private surface where the entrepreneur has to build the properties
(Sbv);

iv. the share of the private surface where the entrepreneur has to build the private green
spaces (Sgs).

The percentage share of the extraordinary urbanization contribution (cg,) constitutes
an exogenous variable. It can be fixed by the PA due to the needs for the local community.
It should be highlighted that the Spy and S surfaces are variables that directly refer to
the GFS to be built. Therefore, the amount of the quantity of GFSy and GFSg}, constitute
the main variables of the problem, whereas the Syy and Sgs contribute to the definition
of the intervention constraints.

The constraints of the model are of two different typologies: i) physical-urban plan-
ning and ii) financial. The first ones derive by taking into account the ordinary division
of the total land plot (S;) into the public surface (Sp,) - intended for infrastructure and
public buildings -, and the private one (Spe) - where the entrepreneur will have to real-
ize the building volumes (Spy) granted by the PA and allowed by the urban planning
buildable index (I.) -. In particular, in order to include the needs of the growing demand
for social housing units that the PA must face, the total gross floor surface (GFS;) to be
realized consists of two shares: i) the one that the private entrepreneur has to build and
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sell on the local real estate market at current market prices (GFSy); ii) the one intended
for social housing units (GFSgp,), to be sold at low-price in the local real estate market.

The intended uses allowed are supposed to be known and are established as a per-
centage of GFS¢ fixed by projectual purposes, therefore, three different coefficients that
represent each extent are introduced:

e o for the gross floor surface of residential units (GFSy),
e p for the gross floor surface of commercial units (GFS,),
e vy for the gross floor surface of office units (GFS,).

The minimum bounder of the surface intended for public buildings (Sp.) is deter-
mined due to projectual purposes as a share 8 of the total land plot (Sp, > 8 - S¢.). The
upper bounder of the surface for the private building volumes (Spy), instead, is estab-
lished according to the urban parameter of the coverage ratio (R.) of the total land plot
and the minimum bounder of the floors number is equal to the ratio between the GFS;
and the Sy surface. Two coefficients — a and b — are introduced to determining the extent
of the private green spaces (Sgs) and the public roads (S;) that respectively depend on the
Spe and S; surfaces. The minimum size of the private surface Sy for parking (Sparking)
is established by total building volumes (Volyy), i.e. with reference to Italian Law No.
122/1989, for which 1 m? of parking per each 10 m> of new building is to be realized,
by supposing that each floor of new buildings has an average height of 3 m.

Table 1. Physical and urban planning constraints.

St = Spe + Spa (1)
Spe = Sbv + Sgs + Sparking | (2)
GFS; =1 - St 3)
GFSt = GFS¢ + GFSg, 4)

GFS¢ = GFSp, + GFS¢ + GFS, | (5)
GFSp, = o - GFS¢
GFS. = B - GFSy
GFS, =y - GFS¢

Spa =8-St ©
Stbv < R¢ - St Q)
Nf,max > GFS¢/Spy ®)
Sgs = a- Spe ©
St =b-S (10)

Spe = Voliot/10 = (GFS - 3)/10 | (11)

The balance sheet of the financial advantages of the PA and the private entrepreneur
is assessed taking into account the cost and revenue items generated by the post variant
scenario compared to those of the ante variant one. The items considered are described
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in Table 2 and the existing interdependencies among them are explicated in Table 3,
such as to allow the definition of the financial constraints of the model.

Table 2. Cost and revenues items considered.

Construction cost (K¢) Parametric construction cost (€/m2)
determined according to the different allowed

intended uses (Eq. 12 of Table 3)

Parking (Kparking) and green private spaces | Costs for the construction of parking plots
(Kgs) construction cost (Eq. 13 of Table 3) and private green areas
(Eq. 14 of Table 3) calculated on the basis of
the unit costs (€/m2) of construction
established in the price list drawn up by the
Order of Architects and Engineers of Milan in
2019 for the Civil Engineering Typography
(39]

Urbanization fees (Koy) Primary and secondary urbanization fees are
calculated in accordance with the provisions of
Art. 3 of Law no. 10/1977, i.e. applying the
unit values (€/m2) reported in the appropriate
municipal tables according to the intended use
and the type of intervention to be carried out.
Construction fees are, instead, calculated for
each intended use as a percentage of the
individual construction cost. The items are
summarized in Eq. 15 of Table 3 by applying
an average parametric cost that refers to the
GFSpe

Technical expenses (Kie) The expenses for the commitments of
planning, construction management, and the
other operations required by the initiative, are
calculated as a percentage - equal to 5% - of
the total construction cost (Eq. 16 of Table 3)

General expenses (Kgg) The expenses deriving from the management
of the entire initiative are calculated as a
percentage - equal to 4% - of the total
construction cost (Eq. 17 of Table 3)

Commercialization fees (Kcf) The amounts necessary for the advertising and
marketing of the building products of the
intervention are assumed to be equal to 2% of
the market value of the products (Vmt)
obtainable from the post variant scenario

(Eq. 18 of Table 3)

(continued)



260 P. Morano et al.

Table 2. (continued)

Financial fees (K¢f) The price of use of the bank loan of the private
entrepreneur for the implementation of the
initiative is calculated as a percentage of
incidence - equal to be 6% - of the total
transformation cost items (Eq. 19 of Table 3)

Transformation revenues The revenues from the sale of the realizable
surfaces are obtained by multiplying the unit
asking prices (€/m?) of each intended use,
indicated respectively with ry, ¢, 1o, I'sh and
Iparking - by the corresponding gross floor
surfaces (Eq. 20 of Table 3)

Table 3. Existing interdependencies among the cost and revenue items.

Kec = ceyh - GFSh + ceue - GFSe + ceu,o - GFSo + ccu,sh - GFSsh (12)
Kparking = Cparking * Sparking (13)
Kgs = cgs- Sgs (14)
Kurb = Curb - GFSpe (15)
Kie = 5% - (K¢ + Kparking + Kgs) (16)
ng =4% - (K¢ + Kparking + Kgs) (17)
Kef =2% - Vit (18)
Kgr = 6% - (K¢ + Kparking + Kgs + Kurb + Kee + Ksg + Kef) (19)
Vmt = 14 - GFSp + r¢ - GFS¢ + 16 - GFSo + 1 - GFSgh + Tparking * Sparking (20)

It should be emphasized that the profit of the private entrepreneur is not included
within the cost items: in fact, the absence of the theoretical conditions of perfect compe-
tition and long-term equilibrium allows to take into account the normal profit expected
by the investor in the market value which is assessed in the transformation of the area
[40].

Once the cost and revenue items of the initiative have been defined, the conditions
of financial convenience for the private investor and the PA are determined.

In the case of the private investor, the transformation value in the post variant scenario
(Vtpost), function of the variables of the model, must be higher than the transformation
value in the ante variant scenario (Vtanee):

Vitpost (GFSt, GFSgh, Stv, Sgs) > Vtante

For the PA, on the other hand, the urbanization fees (AOy) and the extraordinary
urbanization contribution (Csy - (Vtpost — Vitanee)) in the post variant scenario must be
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higher than the loss of value (ASg) related to the reduction of surface to be allocated
according to urban planning standards:

AOyp + Cou - (Vtpost — Vtanee) > ASg

In this case, given the plurality of aspects to be taken into account simultaneously, the
objective function is of a complex type and, in mathematical terms, it can be translated
into the following expression:

Max!(wy - GFSy + wgp, - GFSgp, + wgs - Sgs)

The inclusion of the weights w;, where i indicates the i-th variable of the objective
function, allows to take into account the importance of each variable in pursuing the
goal. In Table 4 the algorithm of the model is reported.

Table 4. Algorithm of the model.

Variables GFSy, GFSgp, Spy, Sgs, Csu

Objective function | Max!(wr - GFSy + wgp, - GFS g, + wgs - Sgs)

Constraints Vipost (GFS¢, GFSgh, Spy, Sgs) > Vtante
AOyrp + csu - ( Vipost — Vtante) > ASst
Table 1

5 Conclusions

The urbanization phenomena that occurred after World War II were closely linked to
the influences of the process of the urban rent formation. The analysis of the factors
that contributed to the formation of the rent gap highlighted the role of urban rent as
a synthetic indicator of the expected profitability of investments in the different urban
areas. Starting from the model of the “rent gap theory” formulated by Smith (1979),
there have been numerous contributions by Authors for analyzing the factors that affect
the urban rent formation process on both local and metropolitan scale. In recent years,
the studies have focused on the increase in land and property value generated by public
investment and privatized by directly linked owners. The scarcity of public resources,
however, have highlighted the need for negotiation tools and decision support models
capable of fairly regulating urban rent with the aim of allocating greater resources for
the local community.

The institution of the extraordinary urbanization contribution in Italy in the 2014 have
outlined the legitimization of the PA to acquire a share of the surplus value generated
by the urban variant interventions carried out in PPP forms. However, the absence of a
codified methodology has affected the implementation of the regulatory provisions at
the local level.
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This research, therefore, is part of the framework outlined. The aim has been to
define a decision support model that can be useful in the negotiation phases between the
PA and private entrepreneur in the context of interventions that provide for a revision in
the building parameters established by the current regulatory instruments.

The proposed model, structured by applying the computational logic of Operational
Research, has the potentialities to identify the conditions of higher convenience for the
parties involved, by determining the amount of the urban planning parameters to be nego-
tiated. Furthermore, by guaranteeing the conditions of minimum financial convenience
and the payment by the private entrepreneur of the minimum value of the extraordi-
nary urbanization contribution required by the national law, the proposed model can be
applied by public and private subjects to ensure a fair redistribution of the extra-profit
generated by the urban variant interventions.

Future insights may concern the application of the proposed model to a real case
study to verify its effectiveness. In particular, some limitations concerning the lack of the
importance attributed to each variable can be overcome with the inclusion of appropriate
weights and with the variation of the percentage of extraordinary contribution in a given
range (e.g. between 50% and 100%). In this way, it would be possible to determine the
Pareto front of the objective function considered, by determining the amount of the urban
planning parameters negotiated by varying the percentage share of the extraordinary
urbanization contribution that the private entrepreneur must transfer to the PA.

References
1. Salzano, E.: Fondamenti di urbanistica. Laterza, Bari (2003)
2. Slater, T.: Planetary rent gaps. Antipode 49(S1), 114-137 (2017)
3. Krijnen, M.: Beirut and the creation of the rent gap. Urban Geogr. 39(7), 1041-1059 (2018)
4. Smith, N.: Toward a theory of gentrification: a back to the city movement by capital, not

people. J. Am. Plann. Assoc. 45(4), 538-548 (1979)

5. Liu, G., Chen, S., Gu, J.: Urban renewal simulation with spatial, economic and policy dynam-
ics: the rent-gap theory-based model and the case study of Chongqing. Land Use Policy 86,
238-252 (2019)

6. Diappi, L., Bolchi, P.: Smith’s rent gap theory and local real estate dynamics: a multiagent
model. Comput. Environ. Urban Syst. 32(1), 6-18 (2008)

7. Clark, E.: The rent gap and transformation of the built environment: case studies in Malmo,
1860-1985. Geografiska Annaler Ser. B 70, 241-254 (1978)

8. Badcock, B.: An Australian view of the rent gap hypothesis. Ann. Assoc. Am. Geogr. 79,
125-145 (1989)

9. Yung, C., King, R.: Some tests for rent gap theory. Environ. Plan. A 30, 523-542 (1998)

10. Hammel, D.: Re-establishing the rent gap: an alternative view of capitalised land rent. Urban
Stud. 36, 1283-1293 (1999)

11. Porter, M.: The rent gap at the metropolitan scale: New York City’s land-value valleys, 1990-
2006. Urban Geogr. 31(3), 385-405 (2010)

12. Hackworth, J.: Inner-city real estate investment, gentrification, and economic recession in
New York City. Environ. Plan. A 33, 863-880 (2001)

13. Teresa, B.F.: New dynamics of rent gap formation in New York City rent-regulated housing:
privatization, financialization, and uneven development. Urban Geogr. 40(10), 1399-1421
(2019)



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Urban Transformation Interventions 263

. Lépez-Morales, E., Sanhueza, C., Espinoza, S., Ordenes, F., Orozco, H.: Rent gap formation

due to public infrastructure and planning policies: an analysis of Greater Santiago, Chile,
2008-2011. Environ. Plan. A: Econ. Space 51(7), 1536-1557 (2019)

Pizzo, B.: La rendita urbana come questione sociale. Le politiche di welfare sulle dis-
eguaglianze 2030, 112 (2020)

Amore, A., de Bernardi, C., Arvanitis, P.: The impacts of Airbnb in Athens, Lisbon and Milan:
a rent gap theory perspective. Current Issues in Tourism, pp. 1-14 (2020)

Camagni, R., Capello, R.: Una valutazione dei benefici collettivi di un grande progetto urbano
attraverso un indicatore sintetico: la rendita urbana. Scienze Regionali (2005)

Agnoletti, C., Bocci, C.: Gli effetti economici e distributivi degli interventi di riqualificazione
urbana. In: XVII Congresso nazionale Associazione Italiana di Valutazione—AlIV, Napoli,
pp. 10-11 (2014)

Colli, F.: Principio di agglomerazione: le determinanti della dimensione urbana nelle province
della Val Padana (2015)

Boca, A., Falco, E.: Il recupero della rendita immobiliare tra strumenti fiscali, oneri, e accordi
negoziali: quale futuro per I'Italia? Scienze regionali (2016)

Foldvary, FE., Minola, L.A.: The taxation of land value as the means towards optimal urban
development and the extirpation of excessive economic inequality. Land Use Policy 69, 331—
337 (2017)

Hu, Y., Lu, B., Wu, J.: Value capture in industrial land renewal under the public leasehold
system: a policy comparison in China. Land Use Policy 84, 59-69 (2019)

Falco, E.: Equalization and compensation in Italy: empirical evidence for a new national
planning act. Plan. Pract. Res. 26(1), 59-69 (2011)

Nespolo, L.: Rigenerazione urbana e recupero del plusvalore fondiario. IRPET Regione
Toscana (2012)

Anelli, D., Sica, F.: The financial feasibility analysis of urban transformation projects: an
application of a quick assessment model. In: Bevilacqua, C., Calabro, F., Della Spina, L.
(eds.) NMP 2020. SIST, vol. 178, pp. 462—474. Springer, Cham (2021). https://doi.org/10.
1007/978-3-030-48279-4_44

Della Spina, L., Calabro, F., Rugolo, A.: Social housing: an appraisal model of the economic
benefits in urban regeneration programs. Sustainability 12(2), 609 (2020)

Del Giudice, V., Massimo, D.E., De Paola, P., Del Giudice, F.P., Musolino, M.: Green buildings
for post carbon city: determining market premium using spline smoothing semiparametric
method. In: Bevilacqua, C., Calabro, F., Della Spina, L. (eds.) NMP 2020. SIST, vol. 178,
pp- 1227-1236. Springer, Cham (2021). https://doi.org/10.1007/978-3-030-48279-4_114
Colavitti, A.M., Serra, S.: Non financial compensation for the redevelopment of the historic
urban landscape: the case study of Villasor in Sardinia (Italy). City Territory Architect. 7(1),
1-15 (2020). https://doi.org/10.1186/s40410-020-00124-9

Van der Veen, M., Spaans, M., Janssen-Jansen, L.: Using compensation instruments as a
vehicle to improve spatial planning: challenges and opportunities. Land Use Policy 27(4),
1010-1017 (2010)

Spaans, M., Van der Veen, M., Janssen-Jansen, L.: The concept of non-financial compensa-
tion in spatial planning. In: Janssen-Jansen, L., Spaans, M., Van der Veen, M. (eds.) New
Instruments in Spatial Planning: An International Perspective on NonFinancial Planning,
pp. 121-139. IOS Press, Amsterdam (2008)

Janssen-Jansen, L., Spaans, M.V., der Veen, M.: New Instruments in Spatial Planning: An
International Perspective on Non-financial Compensation, vol. 23. IOS Press, Amsterdam
(2008)

Brown-Luthango, M.: Capturing land value increment to finance infrastructure investment—
possibilities for South Africa. Urban Forum 22(1), 37-52 (2011)


https://doi.org/10.1007/978-3-030-48279-4_44
https://doi.org/10.1007/978-3-030-48279-4_114
https://doi.org/10.1186/s40410-020-00124-9

264

33.

34.

35.

36.

37.

38.

39.

40.

P. Morano et al.

Webster, C.J., Lai, L.W.: Property Rights, Planning and Markets, Cheltenham, Edward, Elgar
(2003)

Hagman, D.G., Misczynski, D.J.: Windfalls for Wipeouts, American Society of Planning
Officials Chicago (1978)

Wagner, M., de Vries, W.T.: Comparative review of methods supporting decisionmaking in
urban development and land management. Land 8(8), 123 (2019)

Blumenfeld, D.E., Elkins, D.A., Alden, J.M.: Mathematics and operations research in industry.
Focus 24, 10-12 (2004)

Morano, P., Tajani, F., Anelli, D.: Urban planning decisions: an evaluation support model
for natural soil surface saving policies and the enhancement of properties in disuse. Property
Manag. 38(5), 699-723 (2020). https://doi.org/10.1108/PM-04-2020-0025

Nestico, A., Endreny, T., Guarini, M.R., Sica, F., Anelli, D.: Real estate values, tree cover, and
per-capita income: an evaluation of the interdependencies in Buffalo City (NY). In: Gervasi,
0., etal. (eds.) ICCSA 2020. LNCS, vol. 12251, pp. 913-926. Springer, Cham (2020). https://
doi.org/10.1007/978-3-030-58808-3_65

Collegio degli ingegneri e architetti di Milano, Prezzi Tipologie Edilizie, DEI-Tipografia del
Genio Civile, Roma (2019)

Forte, C.: Elementi di Estimo urbano, Etas Kompass (1973)


https://doi.org/10.1108/PM-04-2020-0025
https://doi.org/10.1007/978-3-030-58808-3_65

	Preface
	Welcome Message from the Organizers
	Organization
	Contents – Part VI
	International Workshop on Digital Transformation and Smart City (DIGISMART 2021)
	Analysis of Regional Imbalances in Italy Based on Cluster Analysis
	1 Introduction
	1.1 Description of the Indicators
	1.2 Factor Analysis

	2 Territorial Cluster Analysis
	3 Conclusion
	References

	New Smart Mobility Applications: Preliminary Findings on a Pilot Study in the Municipality of Artena
	1 Introduction
	1.1 Smart Urban Mobility Management (SUMMa) Project

	2 Travel Demand Forecasting Model
	3 Framework of the Study Area
	3.1 Framework of the Territory, Infrastructures, Economy and Population of Artena
	3.2 Preliminary Traffic Flow Analysis

	4 Traffic Modeling
	4.1 Zoning and Road Network Structure
	4.2 O/D Matrix Evaluation

	5 Preliminary Results: Traffic Flows Evaluation
	6 Conclusion
	References

	International Workshop on Econometrics and Multidimensional Evaluation in Urban Environment (EMEUE 2021)
	The Benefit Transfer Method for the Economic Evaluation of Urban Forests
	1 Introduction
	2 Work Aim
	3 Materials and Methods
	3.1 Literature Analysis
	3.2 Meta-analysis Variables
	3.3 Meta-regression Model

	4 Benefit Transfer Function for Urban Forests
	4.1 Application of the Transfer Function to a Case-Study

	5 Conclusions
	References

	The Effects of Covid-19 Pandemic on the Housing Market: A Case Study in Rome (Italy)
	1 Introduction
	2 Aim
	3 Case Study
	3.1 The Housing Market of the City of Rome
	3.2 Variables of the Model

	4 Methodology
	5 Phase I: Implementation of the Econometric Technique to the Data Referring to the Second Half of 2019 (Ante Covid-19)
	6 Phase II: Implementation of the Econometric Technique to Data Referring to the First Half of 2021 (in Itinere Covid-19)
	7 Comparison of the Outcomes of the Two Phases
	8 Conclusions
	References

	The Contribution of the Most Influencing Factors on the Housing Rents: An Analysis in the City of Milan (Italy)
	1 Introduction
	2 Aim
	3 Case Study
	3.1 Variables

	4 Method
	5 Application of the Method to the Case Study
	5.1 Interpretation of the Results

	6 Conclusions
	References

	The Paradox of Fiscal Inequality in Italy: Exploratory Analyses on Property Tax Rates
	1 Introduction
	2 Methodological Approach
	3 Study Areas and Data Samples
	4 Results
	4.1 Cadastral Values and Fiscal Inequality Indicators
	4.2 Regression Analyses Results

	5 Conclusion
	References

	The Financial Costs in Energy Efficient District. Alternative Scenarios from the Demo Sites of the CITyFiED Program
	1 Introduction
	2 The European Programs of ‘My Smart City District’
	3 The CITyFiED Program
	3.1 Soma (Turkey)
	3.2 Laguna de Duero (Spain)
	3.3 Lund, Sweden

	4 Scenarios of Economic Feasibility in the Demo Sites of Soma and Laguna de Duero
	4.1 Alternative Scenarios of Economic Analysis in the Demo Site of Soma
	4.2 Alternative Scenarios of Economic Analysis in the Demo Site of Laguna de Duero

	5 Conclusions
	References

	Inclusive Strategic Programming: Methodological Aspects of the Case Study of the Jonian Valleys of Peloritani (Sicily, Italy)
	1 Introduction
	2 Methods
	2.1 Towards an Active Citizenship Education and Youth Entrepreneurship in the Strategic Programs Processes
	2.2 Decision-Making Logics in Strategic Planning: The Role of Evaluations
	2.3 The Phases of Strategic Programming

	3 Conclusion
	References

	New Housing Preferences in the COVID-19 Era: A Best-to-Worst Scaling Experiment
	1 Introduction
	2 The Effects of the Pandemic on the Housing Dimension
	3 Best Worst Scaling
	4 Methodological Approach
	5 Preliminary Results
	6 Conclusions
	References

	An Analysis of the Methods Applied for the Assessment of the Market Value of Residential Properties in Italian Judicial Procedures
	1 Introduction
	2 Aim
	3 Assessment Approaches
	4 Case Study
	5 Conclusions
	References 

	Integrated Statistical Data for Planning Social Housing in the City of Taranto
	1 Introduction
	1.1 Contemporary Social Housing Demand

	2 Identifying Indicators of Housing Difficulty
	2.1 Introduction
	2.2 The Total Fuzzy and Relative Method
	2.3 The TFR Application

	3 Identification of Cluster of Degraded Areas in the City of Taranto
	3.1 The SATScan Model
	3.2 Identification of Housing Difficulty Clusters

	4 Concluding Remarks
	References

	Reconstruction as an Opportunity to Promote Local Self-sustainable Development of Shrinking Territories in Seismic Inner Areas in Central Italy
	1 Seismic Inner Areas in Central Italy: First Elements of Analysis
	2 Infrastructure and Mobility: Evaluation of Accessibility in the Inner Areas of 2016
	3 Pilot Area Alto Maceratese: A Possible Case Study
	4 Post-earthquake Criticalities in the Marche’s Infrastructural Framework: First Assessments and Opportunities
	4.1 Development Goals for the Secondary Road Network
	4.2 Development Goals for the Primary Road Network

	5 Resilience Infrastructures and Lifelines for a Territorial Safety Project
	6 Conclusions and Working Trajectories
	References

	Urban Regeneration Processes and Social Impact: A Literature Review to Explore the Role of Evaluation
	1 Introduction
	2 Material and Methods
	2.1 Data Collection
	2.2 Literature Review Construction
	2.3 Bibliometric Maps Generation

	3 Results
	3.1 Literature Review
	3.2 Bibliometric Maps

	4 Discussion and Conclusion
	References

	Using Artificial Neural Networks to Uncover Real Estate Market Transparency: The Market Value
	1 Introduction and Background
	1.1 Comparison
	1.2 Market Transparency
	1.3 The Italian Real Estate Market
	1.4 Aim of the Research

	2 Method
	3 Creating the Web Crawler
	4 Developing a Neural Network
	4.1 Training of the Network
	4.2 ANN as a Forecasting Tool
	4.3 Testing the Neural Network

	5 Results, Discussion and Conclusion
	References

	Creative Ecosystem Services: Valuing Benefits of Innovative Cultural Networks
	1 Introduction
	2 Materials and Methods
	2.1 Knowledge Phase
	2.2 Design (I)
	2.3 Design (II)
	2.4 Choice Phase

	3 Results
	4 Discussion and Conclusions
	References

	Ecosystem Services and Land Take. A Composite Indicator for the Assessment of Sustainable Urban Projects
	1 Introduction
	2 Work Aim
	3 Indicator Systems for Assessing Sustainability
	4 Evaluation Protocol for a Composite Environmental-Economic Indicator Construction
	4.1 Data Collection Ex-ante Intervention on Urban Area
	4.2 Assessment of Eco-systemic Impacts Ex-post Urban Project
	4.3 Implementation of the BoD Approach for the Construction of the Composite Indicator
	4.4 Weighting
	4.5 Environmental-Economic Composite Indicator

	5 Conclusions
	References

	Building Industry and Energy Efficiency: A Review of Three Major Issues at Stake
	1 Introduction
	2 Three Major Issues at Stake
	2.1 Does the Large Swing in Price Premiums for Building Energy Efficiency Undermine Stakeholders’ Confidence?
	2.2 Building Industry and Retrofit: Should We Worry About a Cost Premium?
	2.3 Do We Need Tailored Evaluation Methodologies for Energy-Efficient Building Portfolios?

	3 Conclusions
	References

	An Evaluation Model for the Optimization of Property Sales in Auction Markets
	1 Introduction
	2 Aim
	3 The Model
	4 Application of the Model
	5 Conclusions
	References

	Urban Transformation Interventions: A Decision Support Model for a Fair Rent Gap Recapture
	1 Introduction
	2 Aim of the Work
	3 Negotiating Tools Aimed at a Fair Urban Rent Recapture for Financing the Public City
	4 The Model
	5 Conclusions
	References

	An Optimization Model for Supporting the Property Asset Allocation Decision-Making Process
	1 Introduction
	2 Aim of the Work
	3 Background
	4 The Model
	4.1 Soft Constraint
	4.2 Hard Constraint
	4.3 Algorithm of the Model

	5 Conclusions
	References

	The Risks Assessment in the Project Financing Initiative for the Cemetery Expansion Intervention in a Small Town in Southern Italy
	1 Introduction
	2 Aim
	3 The Risks Assessment
	4 Case Study
	4.1 Description of the Cemetery Expansion and Management Project
	4.2 The PF Procedure

	5 The Risks Matrix
	6 Conclusions
	References

	A Citizen-Led Spatial Information System for Collaborative (Post-)pandemic Urban Strategies: The Ponticelli Experience, Naples (Italy)
	1 Introduction
	1.1 Mutualism and the (Post-)pandemic City
	1.2 Socio-Technical Systems, ICTs and Crowd-Sourcing
	1.3 Research Questions

	2 Materials and Methods
	3 The Case-Study
	4 Results
	5 Discussion and Conclusions
	References

	The Knowledge Phase of the Strategic Programming: The Case Study of the Jonian Valleys of Peloritani (Sicily, Italy)
	1 Introduction
	2 The Territorial System
	2.1 Overview of the Area
	2.2 Socio-Economic Profiling
	2.3 Atlas of Natural and Cultural Resources
	2.4 Local Planning and European Financing

	3 Conclusion
	References

	International Workshop on Transformational Urban Mobility: Challenges and Opportunities During and Post COVID Era (FURTHER 2021)
	Developing Flexible Mobility On-Demand in the Era of Mobility as a Service: An Overview of the Italian Context Before and After Pandemic
	1 Introduction
	1.1 The Evolution of MaaS in the Pandemic Era
	1.2 The Growth of the DRT Service in Europe

	2 Methodology
	3 Results
	4 Discussions and Conclusions
	References

	Factors Influencing Public Transport Demand in Sicily During COVID-19 Era: A Study of Commuters’ Travel and Mode Choice Behaviors
	1 Introduction
	2 Background
	2.1 PT Characteristics in Sicily Prior to the COVID-19 Outbreak
	2.2 The COVID-19 Pandemic Timeline in Italy
	2.3 The PT Recommendations Issued by the Italian Government

	3 Methodology
	3.1 Study Area and Sample
	3.2 Questionnaire Survey
	3.3 Data Analysis

	4 Results and Discussion
	4.1 PT Commuters’ Profile and Demand Trends
	4.2 Acceptance Rates of National PT Recommendations
	4.3 Clustering of PT Commuters

	5 Conclusion
	References

	Standard Cost of Local Public Transport in the Post-COVID-19 Era: The Italian Case
	1 Introduction
	2 Mobility During the COVID 19 Outbreak: Public Transport Trend – The Italian Case
	3 Materials and Methods
	3.1 Local Public Transport (LPT)
	3.2 Standard Cost for LPT According to Italian Law
	3.3 The Management Cost of LPT During the COVID-19 Outbreak

	4 Results
	4.1 Local Public Transport in Sicily (Italy)
	4.2 Questionnaire Through Google Surveys
	4.3 The Cost Increase of the Public Road Transport in Sicily the Post COVID-19 Period

	5 Discussion and Conclusions
	References

	COVID-19’s Effects over E-commerce: A Preliminary Statistical Assessment for Some European Countries
	1 Introduction
	2 Methodology
	2.1 Case Study Area Description
	2.2 Variables Selection

	3 Results
	4 Discussion and Conclusion
	References

	The Impact of COVID-19 Pandemic on the Perception of Public Transportation Users in Amman (Jordan)
	1 Introduction
	1.1 The Spread of Transportation Modes in Jordan Before the Pandemic

	2 Methodology
	2.1 Design and Data Collection Procedure
	2.2 Measurements
	2.3 Sample Size
	2.4 Statistical Analysis

	3 Results
	4 Conclusion
	References

	International Workshop on Geodesign in Decision Making: Meta Planning and Collaborative Design for Sustainable and Inclusive Development (GDM 2021)
	Landscape Information Modelling to Improve Feedback in the Geodesign International Collaboration for Carbon Credit Enhancement in Metropolitan Regions – The Case Study of Fortaleza, Brazil
	1 Introduction
	1.1 Geodesign for a Global Green Design
	1.2 Urbanization for Preservation: Green Infrastructure and Nature Based Solutions for a Sustainable Sprawl
	1.3 Landscape Information Modelling (LIM) and Geodesign: Shared Benefits for the Global Metropolitan Green Through Parametric Modelling

	2 Methodology
	2.1 Reading Enrichment and Definition of the Planning Concept
	2.2 Division of the Metropolitan Region into Landscape Units (LU)
	2.3 Selection of Samples for Each Landscape Unit
	2.4 Proposition of Innovative Solutions
	2.5 Design for Expansion of CC Through Conservation, Expansion, and Creation of Green Areas
	2.6 Evaluation of Carbon Credit Enhancement for Design Feedback

	3 Results
	3.1 Percentage of Carbon Credit Enhancement for the Traditional and Early Adapter Scenarios for 2035 and 2050
	3.2 Design Parameters for Enhancement of Green Areas Thorough Conservation, Expansion or Creation
	3.3 Parameters for Latter Landscape Information Modelling Application

	4 Conclusions
	References

	Decision Making and Geodesign: A Collaborative Territorial Planning Proposal for the Metropolitan Region of Belém, Pará, Brazil
	1 Introduction
	2 Geographic Location
	3 Tools and Methods
	3.1 Day 1 – Enrichment of Reading and Creation of Notes
	3.2 Day 2 – Creation of Proposals with the Continuation of the Existing Planning
	3.3 Day 3 – Creation of Proposal with Some Innovations
	3.4 Day 4 – Creation of Proposal with Many Innovations and Voting

	4 Results
	4.1 Workshop de Geodesign: Propostas de Intervenções Urbanísticas Para a RMB Em 2035 E 2050
	4.2 Trees for Metropolitan Region of Belém, Pará, Brazil
	4.3 Final Form on the GEODESIGN Brazil Workshop: Trees for Metropolitan Regions

	5 Closing Remarks
	References

	Geodesign Applied to Propositional Scenarios of Medium and Long-Term Sustainable Projects for Rio de Janeiro Metropolitan Region, Brazil
	1 Geodesign and Volunteered Geographic Information in the Perception and Collaborative Construction of the Urban Space
	2 The Dynamics of the Workshop in the Light of Geodesign: Processes and Procedures
	3 Results and Discussion: Analysis of the Impacts of Proposed Projects Against the Sustainable Development Goals (SDGs)
	4 Conclusions
	References

	Geodesign Using GISColab Platform: SDI Consumed by WMS and WFS & WPS Protocols in Transformative-Learning Actions in Planning
	1 Introduction - Contemporary Participatory Planning Based on Geodesign and the Emergency of GISColab
	2 Methodology - The Proposal of GISColab
	3 Two Case Studies Conducted in GISColab: With WFS, WMS and WPS Support
	3.1 Brazilian Geodesign: Trees for Metropolitan Regions
	3.2 Participatory Budgeting: Sharing Decisions in City Planning

	4 Results and Conclusions
	References

	Geodesign Brazil: Trees for the Metropolitan Area of São Paulo
	1 Introduction
	2 Material and Methods
	2.1 Reading Enrichment
	2.2 Non-adopter (2035 and 2050)
	2.3 Late-Adopter (2035 and 2050)
	2.4 Early Adopters (2035 and 2050)

	3 Conclusion
	References

	The Potential of Geodesign for the Optimization of Land Use in the Perspective of Sustainability: Case Study of the Metropolitan Region of Campinas
	1 Introduction
	2 Methodology
	2.1 Area Characterization
	2.2 Preparatory Stage of the Workshop

	3 Development and Analysis
	3.1 Representation Models
	3.2 Processes Models
	3.3 Impact Models
	3.4 The Workshop: Co-creation of Ideas

	4 Conclusions and Discussions
	References

	Using Geodesign to Plan the Future of Macapa Metropolitan Region, State of Amapa, Brazil: A Support to Expanding Collaborative Technical Performance
	1 Introduction
	2 Case Study MACAPÁ Metropolitan Area
	3 Workshop: Tools and Methods
	3.1 Day 1 – Reading Enrichment and Note Creation
	3.2 Day 2 – Creation of Proposals – Without Innovations, “Non-Adopter”
	3.3 Day 3 – Creation of Proposals with Some Innovations, “Late-Adopter”
	3.4 Day 4 – Creation of Proposal with Many Innovations and Voting, “Early-Adopter”

	4 Results
	5 Closing Remarks
	References

	Asynchronous Mode in the Webgis: A Challenge to Ensure Greater Popular Participation
	1 Introduction: The Collaborative Design and the Popular Participation in Post-pandemic City Planning
	2 GEODESIGN: The Urban Planning Complexity and the Importance of the Citizen Collaboration and Participation
	3 GISCOLAB: Webgis, Planning Support System (PSS) and Metaplanning for Citizen Collaboration and Participation
	4 Geodesign Brasil Project: RM-Recife
	5 Asynchronous Mode: The RM-Recife Case Study
	6 Conclusions and Discussions: Challenges to Expand Collaboration and Popular Participation in Urban Planning
	References

	11th International Workshop on Future Computing System Technologies and Applications (FiSTA 2021)
	Deep Fake Recognition in Tweets Using Text Augmentation, Word Embeddings and Deep Learning
	1 Introduction
	2 Methods
	2.1 Problem Definition
	2.2 Text Preprocessing
	2.3 Dataset Augmentation
	2.4 Vector Representation
	2.5 Dense Neural Network
	2.6 Convolutional Network
	2.7 Recurrent Neural Network and Gated Recurrent Unit
	2.8 Hierarchical Attention Network
	2.9 Network Training Optimization

	3 Dataset and Results
	3.1 Dataset and Exploratory Analysis
	3.2 Evaluation of Performance
	3.3 Settings
	3.4 Results

	4 Conclusions
	References

	Development of an RL-Based Mechanism to Augment Computation Offloading in Edge Computing
	1 Introduction
	2 Related Work
	3 System Organization and Experiment Environment
	4 Computation Offloading Broker
	4.1 The Computation Model and Deep Reinforcement Learning
	4.2 Actor-Critic
	4.3 Deep Deterministic Policy Gradient (DDPG)

	5 Simulation Results and Observations
	5.1 Simulation Setting
	5.2 Simulation Results
	5.3 Discussion of Results

	6 Conclusion and Future Work
	References

	An Initial Assessment of a Chatbot for Rumination-Focused Cognitive Behavioral Therapy (RFCBT) in College Students
	1 Introduction
	2 Background
	2.1 RFCBT
	2.2 PHQ-4
	2.3 Rumination Test

	3 Rumi
	4 Related Works
	4.1 Woebot
	4.2 Owlie

	5 Methodology
	6 Experiment
	6.1 Goal Section
	6.2 Planning
	6.3 Operation
	6.4 Execution
	6.5 Data Validation

	7 Results and Discussion
	7.1 Rumination Test
	7.2 PHQ-4 Test

	8 Threats of Validity
	9 Conclusions
	9.1 Future Works

	References

	Price Forecasting with Deep Learning in Business to Consumer Markets
	1 Introduction
	2 Research Questions
	3 Literature Review
	4 Proposed Methodology
	4.1 Daily Web Crawling
	4.2 Preprocessing
	4.3 Technical Indicator Calculation
	4.4 Discrete Wavelet Transform
	4.5 Autoencoder
	4.6 LSTM Forecaster

	5 Evaluation
	5.1 Data Set
	5.2 Experimental Design
	5.3 Experimental Results

	6 Prototype Application
	7 Experimental Study
	8 Conclusion and Future Work
	References

	Modeling and Verification of Contactless Mobile Banking System in E-Banking Using SPIN
	1 Introduction
	2 Related Work
	3 Formal Modeling of C-MBS
	3.1 EFSM Model of C-MBS
	3.2 PROMELA Model of C-MBS

	4 Results and Discussion
	5 Conclusion and Future Work
	References

	International Workshop on Geographical Analysis, Urban Modeling, Spatial Statistics (GEOG-AND-MOD 2021)
	Earthquake Prediction Based on Combined Seismic and GPS Monitoring Data
	1 Introduction
	2 Basis of a Forecasting Method
	3 Modeling
	3.1 GPS Data Preprocessing
	3.2 Seismological Data Preprocessing
	3.3 Earthquake Forecast

	4 Conclusion
	References

	Survey of a Peruvian Archaeological Site Using LiDAR and Photogrammetry: A Contribution to the Study of the Chachapoya
	1 Introduction
	2 Materials and Methods
	3 Methodology of Image Analysis
	4 Results
	4.1 Infrastructure and Structures
	4.2 Site Anthropogeomorphology
	4.3 Additional Aspects

	5 Discussion: Interpreting Imperio Through Time
	6 Conclusion: LiDAR in Tropandean Cloudforests
	References

	Estimation of Hourly Salinity Concentrations Using an Artificial Neural Network
	1 Introduction
	2 Methods
	2.1 Study Area
	2.2 Neural Network Development
	2.3 Forecasting Salinity at BISCC4 Using the Trained Neural Network

	3 Results
	3.1 Training Phase
	3.2 Forecasting/Prediction Phase

	4 Conclusions
	References

	Tracing and Modeling of the COVID-19 Pandemic Infections in Poland Using Spatial Interactions Models
	1 Introduction
	1.1 COVID-19 Disease Description and Pandemic Tracking

	2 Pandemic COVID-19 in Poland in 2020
	3 Theoretical Foundations, Methods and Operationalization of Spatial Study in the Context of Pandemics
	3.1 Spatial Interaction Models as a Tool for Tracing Epidemic at the Regional Level
	3.2 Operationalization in the Context of Pandemics

	4 Tracing the Pandemic COVID-19 in Poland
	4.1 Modeling and Simulation Infection by Counties
	4.2 Modeling COVID-19 Based on Spatial Interactions

	References

	On Sustainability of Urban Italian Mobility
	1 Introduction
	2 The Methodology: The Multiple Factor Analysis
	3 The Application
	3.1 The Data and the Variables
	3.2 The Results of the Application of the MFA

	4 Conclusions
	References

	A Remote Sensing and Geo-Statistical Approaches to Mapping Burn Areas in Apulia Region (Southern Italy)
	1 Introduction
	2 Material and Methods
	2.1 Remote Sensing and Fire Severity Assessment
	2.2 Spatial Autocorrelation Statistics

	3 Discussion and Results
	4 Conclusions
	References

	Soil Erosion and Land Degradation in Rural Environment: A Preliminary GIS and Remote-Sensed Approach
	1 Introduction
	2 Materials and Methods
	2.1 Monthly and Annual Erosion: RUSLE Model
	2.2 Persistent Erosion Map

	3 Results and Discussion
	4 Conclusion
	References

	A Remote Sensing Methodology to Assess the Abandoned Arable Land Using NDVI Index in Basilicata Region
	1 Introduction
	2 Material and Methods
	2.1 Dataset and Instruments
	2.2 Study Area

	3 Discussion and Results
	4 Conclusions
	References

	Assessment and Monitoring of Soil Erosion Risk and Land Degradation in Arable Land Combining Remote Sensing Methodologies and RUSLE Factors
	1 Introduction
	2 Study Area
	3 Dataset
	4 Methodology
	5 Result and Discussion
	6 Conclusion
	References

	Author Index



