1st IFAC Workshop on
Integrated Assessment
Modelling for
Environmental Systems
(IAMES 2018)

IFAC PapersOnline Volume 51, Issue 5

Brescia, Italy
10 — 11 May 2018

Editors:
Claudio Carnevale Giorgio Guariso
Marialuisa Volta Ronald van Nooijen

ISBN: 978-1-5108-6609-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by IFAC (International Federation of Automatic Control)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited
360 Park Ave South
New York, NY 10010

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

ASSESSING THE INFLUENCE OF VEGETATION ON THE WATER BUDGET OF TROPICAL

Enrico Casagrande, Francesca Recanati, Paco Melia
A BAYESIAN NETWORK APPROACH TO STUDY HYDROMORPHOLOGICAL
MODIFICATIONS OVER SPACE AND TIME IN THE FRAMEWORK OF A SUSTAINABLE

RIVER RESTORATION PROJECT: THE “LAC DES GAVES” CASE STUDY .....cooiiiiieiirieieneee e 7
Rabab Yassine, Francois Pérés, Héléne Roux, Ludovic Cassan, Olivier Frysou
MODELLING AND SIMULATION OF AN ARTIFICIAL TIDE GENERATION SYSTEM.......cccocvvininiiiiinn 13

Davide Tognin, Mirco Rampazzo, Martina Pagan, Luca Carniello, Alessandro Beghi

IMPROVING THE CHARACTERIZATION OF INITIAL CONDITIONS FOR STREAMFLOW

PREDICTION USING A PRECIPITATION RECONSTRUCTION ALGORITHM ... 19
Ayoub Tahiri, David Ladeveze, Pascale Chiron, Bernard Archimede

INTEGRATED ASSESSMENT CHALLENGES IN THE WATER, WASTEWATER AND WASTE

DOMAINS: CASE STUDIES ... oottt et b bbb e bt e bt s bt et e be et e bt e be et e et e sbeebesbeebenae e s 25
G. Bertanza, S. Sorlini, M. Vaccari

SLIDING WINDOW ASSESSMENT FOR SENSOR FAULT MODEL-BASED DIAGNOSIS IN

INLAND WATERWAYS ..ottt b b bt bbbk b et bt h e ekt bt e bbb e bt e bt e bt e bt e b e st abe b 31
P. Segovia, J. Blesa, E. Duviella, L. Rajaoarisoa, F. Nejjari, V. Puig

EFFICIENT RIVER MANAGEMENT USING STOCHASTIC MPC AND ENSEMBLE FORECAST

OF UNCERTAIN IN-FLOWS 2.ttt bbbt bbbt bbb bbbt b e bt e e b bt e nbeern e 37
Hasan Arshad Nasir, Tony Zhao, Algo Caré, Quan J. Wang, Erik Weyer
IDENTIFICATION OF ATMOSPHERIC VARIABLE USING DEEP GAUSSIAN PROCESSES ?......ccccoveiiinieene 43

Mitja Jancic, Ju$ Kocijan, Bostjan Grasic
EVALUATING ECONOMIC AND HEALTH IMPACTS OF ACTIVE MOBILITY THROUGH AN
INTEGRATED ASSESSMENT IMODEL .....ooootiiiiiiiiece ettt ettt e e ba e saaeeba e saae s beesaaeesteesnbeebeenreas 49
C Carnevale, E. De Angelis, G. Finzi, E. Turrini, M. Volta

ATTENDED HOME DELIVERY: REDUCING LAST-MILE ENVIRONMENTAL IMPACT BY

CHANGING CUSTOMER HABITS ...ttt e e s e e et e e e st e e e s ba e e e e bt e e e saba e e s bbaeeeareeesnbaeesntaeaeanns 55
Daniele Manerba, Renata Mansini, Roberto Zanotti
IMPROVING AIR QUALITY IN LISBON: MODELLING EMISSION ABATEMENT SCENARIOS................... 61

J. Monjardino, N. Barros, F. Ferreira, H. Tente, T. Fontes, P. Pereira, C. Manso
COUPLING EUROPEAN DATA AND LOCAL AIR POLLUTION MODELS FOR INTEGRATED
SIS = ] Y =1 N N OSSOSO 67
C. Carnevale, E. De Angelis, G. Finzi, E. Pisoni, E. Turrini, M. Volta

WHAT IS THE MOST REPRESENTATIVE STANDARD DRIVING CYCLE TO ESTIMATE

DIESEL EMISSIONS OF A LIGHT COMMERCIAL VEHICLE? ..ottt 73
Daniel Chindamo, Marco Gadola

INTAKE FRACTION (IF) ASSESSMENT IN AN URBAN AREA ...ttt 79
P. Holnicki, Z. Nahorski, A. Kaluszko

INCREMENTAL SELECTION OF REGIONAL AIR QUALITY MEASURES .......ccocoooi e 85

C. Carnevale, G. Guariso, F. Ferrari, G. Maffeis, E Turrini, M.L. Volta

RESEARCH AND APPLICATION OF DISTRIBUTED ENERGY INTEGRATION

OPTIMIZATION FOR SINO-GERMAN BUILDING IN THE COLD AREA OF CHINA ..., 90
LiangLiang Sun, JunNing Hu, Hang Jin

TRACING MACROECONOMIC IMPACTS OF INDIVIDUAL BEHAVIORAL CHANGES

THROUGH MODEL INTEGRATION ...ttt sttt b e st b e b e e e e be et e nbe et e abe e b e nbeesnennean 96
Leila Niamir, Olga lvanova, Tatiana Filatova, Alexey Voinov

INTEGRATING ECONOMY, ENERGY, AIR POLLUTION IN BUILDING RENOVATION PLANS ................. 102
Giorgio Guariso, Matteo Sangiorgio

KALMAN FILTERING FOR ENERGY DISAGGREGATION .....ooiiiiiiiiieriee ettt 108
V. Breschi, D. Piga, A. Bemporad

AN OPTIMIZATION MODEL FOR THE SIZING OF THE BIOMASS PLANTS’ SUPPLY CHAIN............c...... 114

G. Ferro, R. Minciardi, E. Podesta, M. Robba

MPC-DICE: AN OPEN-SOURCE MATLAB IMPLEMENTATION OF RECEDING HORIZON
SOLUTIONS TO DICE 7 iie ittt stte ettt s et s e et e s s e e teesste e seeeseeesseeamte e seeanteeaneeanteessaeesseenneeensaennenennenns 120
Timm Faulwasser, Christopher M. Kellett, Steven R. Weller



TOWARDS A FAIR-DICE IAM: COMBINING DICE AND FAIR MODELS 7 ...ciiiiiiiieiesiec e 126
Timm Faulwasser, Robin Nydestedt, Christopher M. Kellett, Steven R. Weller

ANALYSIS OF AUSTRAL SUMMER AND WINTER RAINFALL VARIABILITY IN SOUTH

AFRICA USING ENSEMBLE EMPIRICAL MODE DECOMPOSITION
Willard Zvarevashe, Syamala Krishnannair, Venkataraman Sivakumar

MEASURING IMPACT OF UNCERTAINTY IN A STYLIZED MACRO-ECONOMIC CLIMATE

MODEL WITHIN A DYNAMIC GAME PERSPECTIVE ..ot 138
V.F. Stienen, J.C. Engwerda

MULTI-DIMENSIONAL MODELLING TOOLS SUPPORTING DECISION-MAKING FOR THE

BEEKEEPING SECTOR
Gianni Gilioli, Anna Simonetto, Fani Hatjina, Giorgio Sperandio

Author Index



