
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP21V55-POD 
978-1-6654-7960-8 

2021 Congreso Colombiano y 
Conferencia Internacional de 
Calidad de Aire y Salud Publica 
(CASAP 2021) 

Bogota, Colombia 
3 – 5 November 2021 



 
 
 
 
 
 
 
Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP21V55-POD 
ISBN (Print-On-Demand):  978-1-6654-7960-8 
ISBN (Online):   978-1-6654-7959-2 
 
 
           
 
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 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
DESIGN OF A 3D CONVOLUTIONAL NEURAL NETWORK MODEL TO FORECAST PM2.5 
AND O3 CONCENTRATIONS IN COLOMBIA ................................................................................................ 1 

Alejandro Casallas, Camilo Ferro, Nathalia Celis, Caroline Mogollon-Sotelo, Luis Carlos 
Belalcazar 

MORPHOLOGICAL CHARACTERIZATION OF AIRBORNE PARTICLES FROM MEDELLIN 
METROPOLITAN AREA ................................................................................................................................... 6 

Daniela Uribe Zuluaga, John Ramiro Agudelo Santamaria, María Luisa Botero 

DAILY VARIATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS 
CONCENTRATIONS AT TWO SITES OF MEDELLÍN-COLOMBIA .......................................................... 11 

Carlos Ramos-Contreras, Jaime Cardona-Martínez, José González-Manosalva, Francisco 
Molina-Pérez 

ATMOSPHERIC EFFECTS OF URBAN REPRESENTATION IMPROVEMENTS IN 
WEATHER MODEL ......................................................................................................................................... 15 

Otavio Medeiros Sobrinho, Marcos Vinicius Bueno De Morais, Leila Droprinchinski Martins 

INCIDENCE OF CHANGES IN LAND USE ON NITROGEN DYNAMICS USING THE 
LOTOS-EUROS MODEL FOR THE ABURRÁ VALLEY .............................................................................. 19 

Andrés Sánchez-Aguirre, Juliana Zapata-Correa, Santiago López-Restrepo, Andrés Yarce-
Botero, Nicolás Pinel 

COMPARISON OF EMISSION MODELS AND TOP-DOWN/BOTTOM-UP APPROACHES 
ON THE ESTIMATION OF VEHICULAR EMISSIONS, AND ITS USE IN AIR QUALITY 
MODELING IN THE CITY OF MANIZALES ................................................................................................. 23 

Felipe Cifuentes, Carlos M. González, Erika M. Trejos, Luis D. López, Francisco J. Sandoval, 
Oscar A. Cuellar, Sonia C. Mangones, Nestor Y. Rojas, Beatriz H. Aristizabal, Mauricio 
Velasco 

EFFECT OF METEOROLOGICAL VARIABLES AND PARTICULATE MATTER 
SEDIMENTATION ON THE ENERGY EFFICIENCY OF SOLAR PANELS ............................................... 27 

Sebastián Castillo Franco, Maximiliano Bueno Lopez, Nazly Sánchez Peña 

MONTECARLO SIMULATION IN COVID-19 INFECTION SCENARIOS TO FORECAST 
INDUSTRIAL LABOR SUSPENSIONS IN MEXICO .................................................................................... 31 

Nadia P. Valadez-Delapaz, Moises Tapia-Esquivias, Gilberto Gonzalez-Gomez, Salvador M. 
Malagon-Soldara 

STUDY OF VOLATILE ORGANIC COMPOUNDS (VOC) AS ATMOSPHERIC POLLUTION 
IN RURAL AREAS ........................................................................................................................................... 36 

Jarol Derley Ramón Valencia, Belcy Hernandez Tabaco, Carlos Alexis Bonilla Granados 

DESIGN OF A MONITORING NETWORK TO ASSESS THE IMPACT OF A COKE PLANT 
USING ANSYS CFD ......................................................................................................................................... 41 

Micaela B. Del Sole, Santiago Aguilar Ferraro, Daniela Guiliani, Jorge E. Colman Lerner, 
Andrés Porta, Erica Y. Sanchez 

COVID-19 AND AIR POLLUTION IMPACTS AT THE BEGINNING OF “CONFINEMENT” 
IN PARAGUAY ................................................................................................................................................. 45 

Carolina Recalde, Genaro Coronel 



ASSESSMENT OF CARBONYL EMISSIONS FROM AN AUTOMOTIVE DIESEL ENGINE 
FUELLED WITH FUMIGATED BIOETHANOL ............................................................................................ 49 

Yina F. Jiménez-Cerón, Rubén Palacio, Diana López, Juan Carlos Casas-Zapata, John 
Ramiro Agudelo Santamaria 

INTRUSION OF SULFUR DIOXIDE BY ERUPTIVE EPISODE OF THE SOUFRIERE 
VOLCANO IN THE COLOMBIAN AMAZON AND ORINOQUIA .............................................................. 53 

Aldair José Valle García, Sheimy Paola Lozano Bustamante, Yiniva Camargo Caicedo 

BACK-END SYSTEM FOR THE AIR QUALITY ANALYSIS OF INDOOR COPD PATIENTS 
HOUSES IN BOGOTÁ ...................................................................................................................................... 56 

Natalia Angelica Argote Heredia, Juan Camilo Contreras Chacon, German E. Campos H. 
Msc 

IDENTIFICATION AND CHARACTERIZATION OF INTRA-URBAN HEAT ISLETS IN 
BOGOTÁ, COLOMBIA .................................................................................................................................... 60 

Ana María Giraldo, Sara Mustafa, Alejandro Casallas, Miguel Quirama 

SPATIAL AND TEMPORAL CHARACTERIZATION OF VEHICULAR EMISSIONS IN 
ECUADOR USING VEIN ................................................................................................................................. 64 

Sergio Ibarra-Espinosa, Zamir Mera, Ramiro Rosero, Maria Valeria Díaz 

TECHNICAL DETERMINATION OF ENVIRONMENTAL INJUSTICES ASSOCIATED WITH 
AIR POLLUTION IN THE CITY OF BOGOTÁ .............................................................................................. 69 

Liz Montero Gómez, Miguel Quirama-Aguilar 

TECHNOLOGICAL APPLICATION FOR THE POST-PANDEMIC REOPENING OF COVID 
19 IN EDUCATIONAL INSTITUTIONS BASED ON A GEOSPATIAL MODEL ........................................ 72 

Paula Alejandra Farias Arrieta, Mayerling Sanabria Buitrago 

STRATEGY OF ACTIVE CASE – FINDING FOR COVID – 19 IN BOGOTA CITY, 2020 – 
2021 .................................................................................................................................................................... 76 

Sandra Gómez, Sindy Sánchez, Diana González, María Marín, César Torres 

MATHEMATICAL MODELING OF VENTILATION IN CLASSROOMS AS DECREASE IN 
THE RISK OF CONTAGION BY COVID-19 .................................................................................................. 81 

Jorge E. Pachón, Néstor Y. Rojas, Dayana Agudelo Castañeda, Laura Rodríguez Villamizar, 
Omar Ramírez, Laura Vanessa Dimas 

EVALUATION OF PARTICULATE MATTER MICROSENSORS TO BUILD THE LOW-COST 
SENSORS COLLABORATIVE NETWORK OF BOGOTÁ ............................................................................ 85 

Fredy Escobar-Diaz, Camila Buitrago, Leonardo Quiñones, Freddy Grajales, Tatiana Mejia 

PREPARATION OF THE EMISSIONS INVENTORY AND MODELING OF THE 
DISPERSION OF CRITERIA POLLUTANTS FROM MOBILE SOURCES IN THE 
MUNICIPALITY OF PAMPLONA, NORTE DE SANTANDER .................................................................... 90 

Paula Andrea Monroy, Juan Carlos Rojas Vargas, Esteban Guillermo Gonzalez 

METHODOLOGICAL UPDATE OF BOTTOM-UP EMISSIONS ESTIMATION FOR ON-
ROAD MOBILE SOURCES IN BOGOTÁ ....................................................................................................... 94 

Edison Y. Ortiz, Karen J. Blanco, Hugo E. Sáenz 

COMBINATION OF GEOS-CF MODEL WITH MACHINE LEARNING AS A TOOL FOR 
FORECASTING REGIONAL POLLUTION IN BOGOTÁ ............................................................................. 98 

Edison Y. Ortiz, Christoph A. Keller, Beatriz Cardenas, Hugo E. Sáenz, Ken. Wakabayashi, 
Jessica Seddon, Eduardo Castillero, Armando Retama, Luiz A. Hernandez, Freddy Grajales 



SPATIAL-TEMPORAL ESTIMATION AND DISAGGREGATION OF CRITERIA 
POLLUTANTS AND BLACK CARBON EMISSIONS FROM STATIONARY INDUSTRIAL 
SOURCES IN BOGOTÁ ................................................................................................................................. 102 

J. Andrea Vásquez, Edison Y. Ortiz, Hugo Saenz, Karen Blanco, Diana Gómez 

THE HEALTH AND ENVIRONMENT PORTAL INTEGRATES THE MANAGEMENT AND 
SOCIAL APPROPRIATION OF KNOWLEDGE IN A TERRITORY........................................................... 106 

Nora Adriana Montealegre Hernández, Juan Gabriel Piñeros Jiménez, Juan Pablo Holguín 
Marín, Yeisson Gutiérrez Cano, Alfonso Helí Marín 

INTERVENTION PLAN IN THE AIR QUALITY OF THE SOUTHWESTERN AREA OF 
BOGOTÁ ......................................................................................................................................................... 109 

Sergio Luis Méndez Hoyos, Lorena Catalina Bonilla Patiño, Sandra Bibiana Riaño Alarcón, 
Karen Johana Blanco Fajardo, Luis Carlos Galindo Bernal, Diana Lucelly Gomez Gomez, 
Luisa Fernanda Osorio Marín, Mary Alejandra Mendoza Pérez, Carlos Eduardo Amaris De 
León, Joan Esteban Clavijo Gomez 

PERCEPTION OF AIR QUALITY IN BOGOTÁ AND SURROUNDING MUNICIPALITIES .................. 116 
Oscar Giovanny Fonseca Mantilla, Laura Romero Ortiz, Kamila Giraldo Quintero, Karen 
Viviana Pinzon Acosta, Jorge Eduardo Pachón, Lesly Stephanía Rivera Tangarife, Ana María 
Mora García, Maria Alejandra Pardo Perez, Maria Salomé Mejia Ochoa, Zulma Lizeth 
Valenzuela Bustacara, Danna Valentina Castañeda Varón, Ana María Preciado Poveda 

ARBORIZATION STRATEGIES TO REDUCE PM10 IN THE SOUTHWESTERN POLYGON 
OF BOGOTÁ, COLOMBIA ............................................................................................................................ 122 

Nicol Alexa Moreno Cortés, Daniel Alejandro Arias Sanchez, Alejandro Casallas Garcia, 
Ellie Anne Lopez-Barrera, Camila Andrea Jimenez Saenz 

ASSESSMENT OF THE INSTITUTIONAL CAPACITY TO RESPOND TO POOR AIR 
QUALITY IN THE MUNICIPALITY OF SOACHA ..................................................................................... 127 

Milena Xiomara Guerrero Rodriguez, David Ernersto Guevara Plazas, Jorge Eduardo 
Pachón Quinche, Alejandro Parra Saad, Beatriz Elena Ortiz Gutiérrez 

CITIZEN PARTICIPATION AS A STRENGTHENING STRATEGY OF THE GOVERNANCE 
OF AIR QUALITY IN THE NORTH SABANA ............................................................................................ 130 

Sofía Ayala Peña, Nicolas Santiago Cruz, David Santiago Bulla, Jorge Eduardo Pachón 
Quinche, Alejandro Parra Saad, Beatriz Elena Ortiz Gutiérrez 

CITIZEN PARTICIPATION AND SHARED SOCIAL RESPONSIBILITY AS AXES OF THE 
GOVERNANCE OF AIR QUALITY IN BOGOTÁ ....................................................................................... 135 

Alejandro Parra Saad, Jorge Eduardo Pachón Quinche, Lesly Stephania Rivera Tangarife, 
Ana María Mora García, Karen Viviana Pinzón Acosta, Ana María Preciado Poveda, Danna 
Valentina Castañeda Varón, Zulma Lizeth Valenzuela Bustacara, María Alejandra Pardo 
Pérez 

AWARENESS COURSE ON AIR POLLUTANTS PM2.5 – PM10 AND THEIR IMPACT ON 
HEALTH IN THE CITY OF MANIZALES, COLOMBIA ............................................................................. 140 

Maribel Muñoz Roncancio 

CARBON FOOTPRINT ESTIMATION IN UNIVERSIDAD NACIONAL DE COLOMBIA 
SEDE MANIZALES ........................................................................................................................................ 144 

Carlos Mario González Duque, Freddy Leonardo Franco Idarraga 



RECOMMENDATIONS FOR THE MANAGEMENT OF HOSPITAL HAZARDOUS WASTE 
UNDER PRINCIPLES OF THE CIRCULAR ECONOMY IN 8 PUBLIC HOSPITALS IN 
HONDURAS .................................................................................................................................................... 148 

José Emilio Medina Mora 

OPTIMAL DESIGNING OF AIR QUALITY MONITORING NETWORK AROUND A PORT, 
IN BAHIA STATE ........................................................................................................................................... 154 

Israel Pestana Soares, Daniella Correa Goncalves De Rezende, Karinnie Nascimento De 
Almeida 

EVALUATION OF PARTICULATE MATTER EMISSIONS IN RAILROADS EQUIPED WITH 
A SPRINKLING SYSTEM FOR THE ASPERSION OF POLYMERS DURING 
TRANSPORTATION ...................................................................................................................................... 158 

Israel Pestana Soares, Daniella Correa Goncalves De Rezende, Karinnie Nascimento De 
Almeida 

BUILDING DOWNWASH EFFECTS ON VESSEL’S AIR QUALITY IN INTERNAL AND 
EXTERNAL AREAS ....................................................................................................................................... 161 

Israel Pestana Soares, Daniella Correa Gonçalves De Rezende, Karinnie Nascimento De 
Almeida 

WIND-FENCE EFFICIENCY CONTROLING PARTICULATE MATTER EMISSIONS FROM 
COAL STOCKPILES IN AN INDUSTRIAL SITE ........................................................................................ 165 

Israel Pestana Soares, Daniella Correa Gonçalves De Rezende, Karinnie Nascimento De 
Almeida 

DISPERSION MODELLING OF ODOUR COMPOUNDS EMITTED BY A SOLID WASTE 
LANDFILL IN VITÓRIA - ESPIRITO SANTO, BRAZIL ............................................................................. 169 

Israel Pestana Soares, Daniella Correa Gonçalves De Rezende, Karinnie Nascimento De 
Almeida 

ENVIRONMENTAL PERCEPTION OF AIR QUALITY IN THE COMMUNITY NEAR THE 
LOS ANGELES NEIVA-HUILA LANDFILL ................................................................................................ 172 

Damaris Valdes Lopez, Leidy Trujillo Ortiz, Ángela García Gómez, Zully Cuella López 

MONITORING OF THE STATE OF THE METEOROLOGICAL NETWORK THAT SERVES 
THE NATIONAL NATURAL PARKS, TO FOLLOW THE ATMOSPHERIC CONDITIONS 
THAT ACCOMPANY THE PARKS LOCATED IN THE DEPARTMENT OF LA GUAJIRA ................... 176 

María Alejandra Lozano Useche, Víctor Leonardo López Jiménez 

EVALUATION OF CONTINGENCY STATES DUE TO POOR AIR QUALITY IN 
MUNICIPALITIES OF THE WEST SAVANNAH OF BOGOTÁ ................................................................. 180 

Jeison Alexander Pacanchique Sanchez, Laura Vanessa Dimas Vanegas, Eliana Gabriela 
Nieto Cabra, Jorge Eduardo Pachón Quinche, Alejandro Parra Saad, Beatriz Elena Ortiz 
Gutiérrez 

OPERATIONAL AIR QUALITY FORECAST BASED ON WRF-CHEM MODEL: 
EVALUATION OF THE IMPACT OF BIOMASS BURNING ON THE ATMOSPHERIC 
POLLUTION IN BOGOTÁ ............................................................................................................................. 184 

Thorsten Beisiegel, Carlos Mario González, Edison Ortíz 

WRF MODEL SET-UP ANALYSIS FOR AIR QUALITY SIMULATIONS IN THE 
METROPOLITAN AREA OF BUENOS AIRES ............................................................................................ 188 

Solange E. Luque, Lluís Fita, Andrea L. Pineda Rojas 



SPATIAL AND TEMPORAL DISTRIBUTION OF EMISSIONS FROM FORMAL PUBLIC 
TRANSPORTATION VEHICLES IN BARRANQUILLA, YEAR 2017 ....................................................... 192 

Marisol Vargas Roncancio, Boris Rene Galvis Remolina 

EVALUATION OF RECURRING NEURONAL NETWORK FOR PREDICTION OF RISK FOR 
SULFUR OXIDES (SOX) IN THE CITY OF BOGOTÁ ................................................................................ 196 

Laura Valentina Chaparro Roa, Janaai Daniela Bustos Quevedo, Ellie Anne Lopez Barrera, 
Alejandro Casallas 

IMPACT OF TRAFFIC VARIABILITY ON THE CONCENTRATION OF PARTICULATE 
MATTER IN SANTIAGO DE CALI............................................................................................................... 200 

Ghisliane Echeverry Prieto, Néstor Y. Rojas, Janeth Mosquera Becerra 

MORBIDITY RATIO ASSOCIATED WITH ACUTE RESPIRATORY INFECTIONS (ARI) 
AND INTRAMURAL MICROBIOLOGICAL QUALITY IN A HOME LOCATED IN TAUSA ................ 204 

Daniela Mora Montenegro, Santiago Naranjo Posada, Francy Mendez Casalla 

ESQUEMA DE GOBERNANZA DEL AIRE PARA LA CIUDADANÍA: CASO MECAB/ AIR 
GOVERNANCE SCHEME FOR CITIZENS: MECAB CASE ....................................................................... 208 

Luisa Natalia Gaona, Daniela García Aguirre, Miguel Quirama-Aguilar 

EXPERIMENTAL COMPARISON OF CARBONYL COMPOUNDS FROM A DIESEL 
ENGINE FUELED WITH PENTANOL IN BLENDED AND FUMIGATION MODES .............................. 210 

Yina F. Jiménez-Cerón, Silvana Arias, Rubén Palacio, Diana López, Juan Carlos Casas-
Zapata, John Ramiro Agudelo Santamaria 

LIFE-CYCLE ASSESSMENT OF THE BATTERIES USED IN ELECTRIC MOTORCYCLES IN 
ECUADOR ....................................................................................................................................................... 214 

Zamir Mera, Manuel Pastaz, Olger Camuendo, Ramiro Rosero, Fausto Tapia, Fredy Rosero, 
Olger Arellano 

CANCER RISK ASSESSMENT INDUCED BY PAH AND ALDEHYDES FROM AN 
AUTOMOTIVE DIESEL ENGINE FUELED WITH RENEWABLE FUEL BLENDS ................................. 218 

Silvana Arias Arias, John Ramiro Agudelo Santamaría, Francisco José Molina 

PRELIMINARY STUDY OF GROWTH AND CO2 CAPTURE BY INDOOR PLANTS 
(SANSEVIERIA TRIFASCIATA) .................................................................................................................. 222 

Jhoan Sebastián Noguera Llanos, Fernando Puentes García, Nicolás Mauricio Solano 
García, Martha Cervantes Díaz, Mónica V. Sandoval Rincón 

GROWTH ANALYSIS AND CO2 ABSORPTION CAPABILITY OF EPIPREMNUM AUREUM ............. 226 
Yuly Marcela Muñoz Estupiñan, Claudia Patricia Tavera Ruiz, Nicolás Mauricio Solano 
García, Mónica Viviana Sandoval Rincón 

EVALUATION OF PARTICULATE MATTER MICROSENSORS TO BUILD THE LOW-COST 
SENSORS COLLABORATIVE NETWORK OF BOGOTÁ .......................................................................... 230 

Fredy Escobar-Diaz, Camila Buitrago, Leonardo Quiñones, Freddy Grajales, Tatiana Mejia 

CALIBRATION OF LOW-COST SENSOR FOR PARTICULATE MATTER IN AN URBAN 
AREA OF THE ABURRÁ VALLEY .............................................................................................................. 234 

Jenny Rocío Ríos Martínez, Yris Olaya Morales, Duvan Ariel Nieves Ruiz 

EVALUATION OF THE TEN-YEAR PLAN OF AIR DECONTAMINATION FOR BOGOTÁ 
(2010-2020) EFFICIENCY .............................................................................................................................. 238 

C. Diana Carolina Agudelo, Ellie Anne López Barrera, Alejandro Casallas García 



EVALUATION OF THE LEVEL OF PERSONAL EXPOSURE TO PARTICULATE MATTER 
PM 2.5 IN SHORT TRIPS OF SCHOOL BUSES WITH DIESEL ENGINE ................................................. 242 

Baracaldo Espinosa Magaly Angela, Torres Marulanda Camila, Quirama Aguilar Diego 
Miguel 

APORTE DE PM10 Y PM2.5 EN LA CALIDAD DEL AIRE DE BARRANQUILLA POR 
QUEMAS EN EL VÍA PARQUE ISLA DE SALAMANCA .......................................................................... 248 

Gerjan Bermejo Rolong, Angel Romo Padilla, Dayana Agudelo Castañeda 

Author Index 
 




