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Objective

To develop a career in emissions inventories, climate, air pollution and data science.

Education

Post-Doc in of Atmospheric Sciences, GML/NOAA and CIRES/CU 01/03/20122 — present

CHy4 posteriori emissions over North America during COVID-19 period.
HYSPLIT workshop. Development of R package to read and process NOAA GML ObsPack.
https://ibarraespinosa.github.io/robspack/.

Post-Doc in of Atmospheric Sciences, Nuclear and Energy Research Institute 01/08/2021 — 01/02/2022

Participation in the METROCLIMA project to estimate priori and posteriori CO; fluxes.

Post-Doc in of Atmospheric Sciences, Chinese Academy of Sciences 01/01/2019 - 15/07/2019

Developing comprehensive vehicle emissions inventories for China.

Post-Doc in Atmospheric Sciences, Universidade de Sao Paulo (USP) 01/11/2017 - 30/07/2021

Evaluation of environmental anc chemical policies from PETROBRAS on emissions inventories and air quality models.
It was used VEIN with WRF-Chem.

PhD in Atmospheric Sciences, Universidade de Sao Paulo (USP) 01/09/2013 —30/10/2017

PhD thesis: Air pollution modeling in Sdo Paulo wusing bottom-up vehicular emissions inventories
https://teses.usp.br/teses/disponiveis/14/14133/tde-29052018-140319/en.php.

Developed the R package VEIN (Vehicular Emissions Inventories) https://CRAN.R-project.org/package=vein. VEIN is
now used in many countries more than 20000 direct downloads https://github.com/atmoschem/vein with Fortran and
OpenMP.

Developed the R package EIXPORT https://CRAN.R-project.org/package=eixport, with more than 17000 direct
downloads https://github.com/atmoschem/eixports.

Won the Chilean Government’s “Becas Chile” Scholarship

Generated emission inputs and run WRF Chem model.

Mentored by air pollution and meteorology expert Prof. Rita Ynoue and co-mentored by Prof. Maria de Fatima Andrade
(Universidade de Sdo Paulo), Prof. Edzer Pebesma (University of Munster) and Prof. Mauricio Osses (Universidad
Santa Maria).

Internship TRL Transport Research Lab UK as emissions analyst.

Course: Numerical Modeling of the Atmosphere: GCM Design and Applications by Carlos Mechoso (UCLA) at
IAG/USP.

Organized internal and external meetings, workshops, and seminars at University of Sao Paulo.

01/03/2010 — 01/12/2011

Masters in Environmental Planning and Management from the Universidad de Chile, Santiago

Won the Chilean Government’s “Centro Nacional del Medio Ambiente” Scholarship.

While working as a Emissions Inventories research analyst, graduated with a Masters from the University of Chile
Master thesis: Identification of Improvements into estimation of vehicular emissions in Santiago, Chile.
http://mgpa.forestaluchile.cl/Tesis/Ibarra%20Sergio.pdf

15/09/2003 — 22/06/2007

Bachelor in Environmental Science from Universidad Tecnologica Metropolitana, Santiago, Chile

Majored in Environmental Engineering and Risk Prevention

Bachelor thesis: "Effects of air pollution on Acute Respiratory Infections of the Emergency Care Service (SAPU)
Pudahuel" La Estrella "(2007).
Diploma in English (2005-2006) and Diploma in Leadership (2005-2006)
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Experience

Centro Nacional del Medio Ambiente, Santiago, Chile 01/09/2007 — 30/08/2013

Worked for five years conducting emissions inventory projects and writing technical reports for Ministry of Environmebt
and Ministry of Energy.

Estimated emissions at airports in Chile using Emissions Dispersion Modeling Software EDMS.

Assessed and evaluated European Emission Inventories (CLRTAP), United States (NEI), Australia (NPI), and Japan
(JPRTR). Completed literature reviews on international GHG policies and road models (e.g. COPERT, HBEFA)
Completed GHG emissions inventory projects for the Ministry of Energy, Chile, RM 2010, the Andacollo Municipality
2011, and the Ministry of Environment, Chile, RM 2010.

Skills & Computational Language

2022 hysplit workshop (NOAA)

R (advanced), Fortran (medium), Python (basic), Bash (basic), Latex (medium), Markdown (advanced).

WRF-Chem, QGIS, VEIN, EIXPORT. Author of 10 R packages.

Several basic and advanced R and Python courses on Datacamp. Completed:
o Spatial Analysis with sf and raster in R, Writing Efficient R Code, Python Data Science Toolbox (Part 1),
Python Data Science Toolbox (Part 2)

Currently studying modern Fortran and Fortran Package Manager (fpm).

COVID-19 Contact Tracing, Johns Hopkins University on coursera.org

Virtual PAPILA Summer School. Sponsors: The EU PAPILA Project, MAP-AQ (IGAC and WMO) The

University of Chile in Santiago and the Max Planck Institute for Meteorology in Hamburg

Languages

Portuguese (fluent); English (advanced); Spanish (fluent). Lived 8 years in Brazil and completed all PhD courses/exams
through Portuguese. Advanced English course at the University of Alabama, Tuscaloosa, USA (2007). TOEIC (2007): Oral
comprehension 445. Written comprehension 305. TOEFL (2015): Results: 553 in (2007) and 580
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traffic counts for Metropolitan Region of Sao Paulo. Joint 13th IGAC Science Conference and 13th Quadrennial iCACGP
Symposium held at Natal Convention Center (NCC), Natal, Brazil, from September 22 to 26, 2014.

Ibarra-Espinosa, S., Prendez M. (2013) Aplicacion Del Enfoque De Situacion De Trafico En La Estimacion De
Emisiones Vehiculares En Santiago. VIII Jornadas Chilenas de Fisica y Quimica Ambiental, Punta Tralca..

Ibarra, S., Campos, D., Abrutzky, R., Cortés, C., Matus, P., Davidowski, D. and Amin, M. (2012) Pronostico de CO y
NOx con varias técnicas estadisticas en Buenos Aires, in dos Santos Alfonso, M. and Torres Sanchez, R.M. (Eds.): Ciencia
y Tecnologia Ambiental. Un enfoque integrador, Asociacion Argentina para al Progreso de las Ciencias, Buenos Aires.
Ibarra S.y SalimJ. (2011). Estimacion de las emisiones de carreteras de la Region Metropolitana aplicando metodologias
Copert III y IV. Estudio presentado en VII Jornadas Chilenas de Fisica y Quimica Ambiental, Universidad Catélica de la
Santisima Concepcion, Julio 2011, Concepcion, Chile.

Ibarra S. Gonzales-Barrientos J y Salim J. (2011). Influencia del césped en la estimaciéon de material particulado
resuspendido de calles. Estudio presentado en VII Jornadas Chilenas de Fisica y Quimica Ambiental, Universidad Catolica
de la Santisima Concepcion, Julio 2011, Concepcion, Chile.

Ibarra S., Donoso C., Gutiérrez L., Mera E., Leiva M. (2009). Particulas Ultrafinas y su efecto en la salud: oportunidades
y desafios. Estudio presentado en Primer Congreso de Nano-tecnologia, Universidad Técnica Federico Santa Maria, Mayo
2009, Valparaiso Chile.

Ibarra S., Abrutzky R., Caneo K., Matus P., Dawidowski L y Romero-Lankao P. (2009). Efecto del monéxido de carbono
en la mortalidad de las ciudades de Buenos Aires, Argentina y Santiago, Chile. Estudio presentado a V Congreso
Latinoamericano de Fisica y Quimica Ambiental, Sociedad de Quimica Ambiental de Chile, Octubre 2009, Arica, Chile.
Ibarra S., Matus P., Gutiérrez L., y Mera E. (2009). Efectos de contaminantes atmosféricos en enfermedades respiratorias
de mayores de 65 afios en Pudahuel. Estudio de series con interaccion ozono-temperatura. V Congreso Latinoamericano
de Fisica y Quimica Ambiental, Sociedad de Quimica Ambiental de Chile, Octubre 2009, Arica, Chile.

Matus P., Ibarra. S. (2008). Efecto de la Contaminacion Atmosférica en las Enfermedades Respiratorias, en la Comuna
de Pudahuel, 2001 al 2005. Estudio presentado en XXXI Congreso Interamericano de Ingenieria Sanitaria y Ambiental,
Octubre 2008, Santiago, Chile.

Ibarra S., Mera E., Da Silva L. (2008). Material Particulado MP2.5 e Infecciones Respiratorias Agudas. Estudio
presentado en XVI Simposio Chileno de Fisica, Universidad Técnica Federico Santa Maria, Noviembre 2008, Valparaiso
Chile.

Books

Ropkins K., Ibarra-Espinosa S.A., Bernard, Y. 2020. Vehicle Emissions Measurement and Modeling in: Khreis H.,
Nieuwenhuijsen M., Zietsman J., Ramani T. Traffic-Related Air Pollution. 1 edition. ISBN: 9780128181225. Elsevier.
https://www.elsevier.com/books/traffic-related-air-pollution/khreis/978-0-12-818122-5

2. Ibarra-Espinosa, Sergio. 2018. “VEINBOOK: Estimating vehicular emissions with the R package VEIN”. Self-published
book on AMAZON:, Paperback, https://www.amazon.com/dp/1791571158, Kindle:
https://www.amazon.com/dp/BO7L7XRFKC, ISBN-13: 978-1791571153, ISBN-10: 1791571158.

Software

1. Sergio Ibarra-Espinosa (2020). vein: Vehicular Emissions Inventories. R package version 0.9.1.1.
https://atmoschem.github.io/vein and https://CRAN.R-project.org/package=vein..

2. Sergio Ibarra-Espinosa, Daniel Schuch and Edmilson Dias de Freitas (2018). eixport: Export Emissions to Atmospheric


https://www.elsevier.com/books/traffic-related-air-pollution/khreis/978-0-12-818122-5
https://www.amazon.com/dp/1791571158
https://www.amazon.com/dp/B07L7XRFKC
https://atmoschem.github.io/vein
https://cran.r-project.org/package=cptcity

10.

11.

Models. R  package version 0.5.0. https://atmoschem.github.io/eixport  and https://CRAN.R-
project.org/package=eixport..

Sergio Ibarra-Espinosa (2021). respeciate: Speciation profiles for gases and aerosol. R package version 0.1.0.
https://github.com/atmoschem/respeciate. (port US/EPA speciate 5.0 to R)

Sergio Ibarra-Espinosa (2018) cprcity: incorporating the cpt-city  archive into R. R package version 1.0.0.
https://CRAN.R-project.org/package=cptcity.

Sergio Ibarra-Espinosa and Amanda Rehbein (2018). ratmos: Tools for handle and plot output of earth models. R
package version 0.1.3. https://github.com/ibarraespinosa/ratmos/.

Daniel Schuch and Sergio Ibarra-Espinosa (2018). EmissV: Vehicular Emissions by Top-Down Methods. R package
version 0.664.5. https://CRAN.R-project.org/package=EmissV.

Sergio Ibarra-Espinosa (2020). wrftools: Provide tools to run WRF. R package version 0.4.7.
https://github.com/atmoschem/wrftools.

Rehbein, A., Ambrizzi, T., Ibarra-Espinosa, S., Dutra, L. M. M.: raytracing. Rossby Wave Ray Tracing v0.2.0.
https://github.com/salvatirehbein/raytracing, 2020.

Sergio Ibarra-Espinosa (2020). geofabrik: Downloading Open Street Map Data. R package  version 0.1.0.
https://CRAN.R-project.org/package=geofabrik

Sergio Ibarra-Espinosa (2020). emep: EMEP EEA Emission factors data-base. R package version 0.1.0.
https://gitlab.com/ibarraespinosa/emep.

Sergio Ibarra-Espinosa (2021). fem: Fixed emissions model. R package version  0.1.0.
https://github.com/atmoschem/fem.

Media and Press

1. [Ibarra-Espinosa S., Rehbein A., Freitas ED. (2021). Indicadores de polui¢do e mobilidade ajudam a prever aumento
de casos e mortes por COVID-19 em Sdo Paulo. https://agencia.fapesp.br/indicadores-de-poluicao-e-mobilidade-
ajudam-a-prever-aumento-de-casos-e-mortes-por-covid-19-em-sao-paulo/35539/

2. Ibarra-Espinosa S. (2018). Software calcula emissdes de poluentes por veiculo, via e horario. Jornal da USP.
https://jornal.usp.br/ciencias/ciencias-ambientais/software-calcula-emissoes-de-poluentes-por-veiculo-via-e-horario/

3. Ibarra-Espinosa S. (2018). Sistema mede poluigdo do ar 'rua por rua' em Sdo Paulo. BBC NEWS Brasil.
https://www.bbc.com/portuguese/brasil-44459485.

4. Ibarra-Espinosa S. (2018). Sistema mede polui¢do do ar 'rua por rua' em Sdo Paulo. TERRA
https://www.terra.com.br/noticias/brasil/sistema-mede-poluicao-do-ar-rua-por-rua-em-sao-
paulo,ed1c0619efd4dflead9ee56b6ac295bb1qdevdzpd.html

5. Ibarra-Espinosa S. (2018). Sistema mede poluicdo do ar 'rma por rua' em Sao Paulo. UOL.
https://noticias.uol.com.br/ultimas-noticias/bbc/2018/06/12/sistema-mede-poluicao-do-ar-rua-por-rua-em-sao-
paulo.htm.

6. Ibarra-Espinosa (2018). Software facilita realizagdo de inventdrio de emissdes veiculares. Diario Oficial.

http://diariooficial.imprensaoficial.com.br/nav_v4/index.asp?c=5&e=20180628&p=1

Teaching

1. YOUTUBE CHANNEL https://www.youtube.com/channel/UC20YaS9mpnIDk8w5508 bTg

2. Course VEIN on the Colombian Conference on Air Quality (CASAP VIII), 5 hours. https://www.casap.com.co/en/pre-
congress-courses/

3. 27-02-2020: Universidade de S&do Paulo (USP). Curso sobre VEIN. https://www.iag.usp.br/atmosfericas/vein.

4. 16-08-2018: Universidade de Sao Paulo (USP). Curso de R para meteorologia IAG/USP. https://iagdevs.github.io/cursoR/.

5. 19-03-2018: Universidade Federal de Sao Paulo (UNIFESP). Environmental Engineering- ‘Controle de Polui¢do
Atmosférica’. Class: ‘Estimativas de fontes fixas/moveis e inventarios’. Professor Dr. Gyrlene Silva.

6. 27-11-2017 to 1-12-2017 ‘O modelo VEIN’ in Departamento de Engenharia Sanitaria e Ambiental (DESA), Universidade
Federal de Minas Gerais, Grupo de Polui¢do do Ar e Meteorologia Aplicada (GPAMA), Prof. Dr. Taciana Albuquerque.

Awards

e Best PhD 2018 in Atmospheric Sciences. Destaque Doutorado Meteorologia Sergio Alejandro Ibarra Espinosa.
Departamento de Ciéncias Atmosféricas Instituto de Astronomia, Geofisica e Ciéncias Atmosféricas, Universidade
de Sao Paulo

e PhD Scholarship from Chilean Government: “Becas Chile”

Master Scholarship from “Centro Nacional del Medio Ambiente” Scholarship.

Travel grant from organization to the 2017 Japan Geoscience Union (JPGU) meeting, Chiba, Japan.

Travel grant from IAG/USP to European Geosciences Union General Assembly Vienna | Austria 2018.

Travel Grant from organization to 11th International Conference on Southern Hemisphere Meteorology and
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Oceanography, 2015, Santiago.
e Travel grant from organization 2018 Joint 14th iCACGP Quadrennial Symposium IGAC.

Extension

e  Organizer in program Pathways to Steam of CIRS Colorado University. This program consists in introducing science
to CITRUS community collegue students from California. The program 20023 considers visits to NOAA, CU, and
applied research and measurements.

e C(lasses for elderly people at the Universidade de Sao Paulo,

1.

24/06/2020 - 13:00. “Meteorologia para a Terceira Idade: Como meu carro afeta a qualidade do ar que
respiramos?” https://www.iag.usp.br/evento/meteorologia-terceira-idade-ibarra-como-meu-carro-afeta-
qualidade-ar

28/09/2016 - 13:00. “Associacdo entre COVID-19, fatores ambientais e distanciamento social (USP 60+)”
https://www.iag.usp.br/evento/usp60-ibarra-covid-19-fatores-ambientais

29/09/2021 - 13:00. “Efeitos diretos e indiretos dos aerossdis na meteorologia e nas concentracdes de
poluentes atmosféricos durante os periodos de seca e chuva no Sudeste do Brasil (USP 60+)”
https://www.iag.usp.br/evento/usp60-ibarra-efeitos-acrossois-meteorologia-poluentes-seca-chuva

e Participation representing Departamento de Ciéncias Atmosféricas at the Virada Cientifica, Universidade
de Sao Paulo.
e Talk for IAG Science Day,

1.

2.

2016: Universidade de Sao Paulo: “Que, como ¢ quanta poluicdo do ar gera a nossa cidade?”
https://www.iag.usp.br/evento/iag-science-day

2018: Universidade de Sao Paulo: “R  packages for air pollution studies”
https://www.iag.usp.br/evento/scienceday2018
2019: Universidade de Sao Paulo: “Towards a real-time vehicular emissions inventory”

https://www.iag.usp.br/evento/scienceday-2019

2020: Universidade de Sao Paulo: “How the COVID-19 restrictions impacted vehicular emissions and air
quality in Sdo Paulo” https://www.iag.usp.br/evento/scienceday-2020

2021: Universidade de Sao Paulo: “Comprehensive emissions inventory for Brasil with monthly resolution,
1990-2020” https://www.iag.usp.br/scienceday

Selected Invited Talks

e  Harvard University, invited by Dr. Francecsca Dominici: “Association between COVID-19 and residential mobility
index in Sao Paulo, Brazil

e  Universidad Nacional Tecnolégica de Lima Sur invited by Dr. Odon Sanchez: “VEIN v0.9: an R package for bottom-
up vehicular emissions inventories”

e  George Mason University invited by Dr. Daniel Tong: “Air pollution modelling with VEIN and other r-packages.”

e CETESB invited by Marcelo Bales ‘Modelagem da polui¢do atmosférica em Sao Paulo utilizando inventarios de
emissdes veiculares bottom-up’ https://cetesb.sp.gov.br/escolasuperior/palestra-modelagem-da-poluicao-
atmosferica-em-sao-paulo-utilizando-inventarios-de-emissoes-veiculares-bottom-up/.

e Ibarra-Espinosa, S. (2023-6-27) Modelo de inventario de emisiones vehiculares Universidad Nacional Tecnologica
de Lima Sur. Lima, Peru. https://www.youtube.com/watch?v=vT80X8ewCTw
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