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(a) Professional Preparation

University of Sevilla, Sevilla, Spain; Physics; B.Sc., 2004
University of Huelva, Huelva, Spain; Environmental Engineering; M.Sc., 2006
University of Huelva, Huelva, Spain; Environmental Engineering; Ph.D., 2011
University of California, San Diego, CA; Dept. of Mech. & Aero. Engr.; Postdoctoral Scholar, 2012–
2013

(b) Appointments

2021–present: Researcher (Principal Investigator).  School of Marine and Atmospheric Sciences. 
Stony Brook University, Stony Brook , NY
2013–present: Associated Researcher, National Institute of Standards and Technology, Gaithersburg, 
MD
2012–2013: Postdoctoral Scholar, University of California San Diego, San Diego, CA
2012–2012: Guest, Max Plank Institute for Biogeochemistry, Jena, Germany
2004–2012: Researcher, University of Huelva, Huelva, Spain

(c) Awards

2017-06-05: Distinguished Associate. Engineering Laboratory, National Institute of Standards and 
Technology. 

(d) Research Interests

My main research interest is to better understand pollutant atmospheric transport and turbulent mixing 
as well as direct applications such as accurate (GHG and other pollutants) emissions quantification, air 
quality and toxic exposure that have an impact on mankind’s quality of life, health and the 
environment. I use computational models (LES, LPDM, RANS), experimental measurements and 
model-data fusion statistical techniques to achieve a better understanding of the processes and their 
representation in the models to try to improve upon them. I am also interested in experimental design 
and new measurements techniques and strategies that have the potential to improve our understanding 
of transport and mixing processes in the atmosphere and, in particular, emissions quantification as well 
as computational techniques that allow for increased code efficiency and parallelization.    
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1. Lopez-Coto et al., (2020) Coupling an Off-Line Lagrangian Dispersion Model with Large Eddy 
Simulations as a Tool for Vertical Mixing Parameterization Development in Mesoscale 
Applications (Oral). 100th American Meteorological Society Annual Meeting. Boston.

2. Lopez-Coto et al., (2020) East Coast Outflow (ECO) experiment during pandemic times. 
(Invited) NOAA Global Monitoring Laboratory Virtual Global Monitoring Annual Conference. 

3. Sweeney, C., Lopez-Coto et al., (2021) The East Coast Outflow Experiment before and during 
SARS-CoV-2. 101th American Meteorological Society Annual Meeting. Virtual.



4. Lopez-Coto et al., (2019) CO2, CH4 and CO emissions in the Washington DC / Baltimore 
Metro Area: Results from aircraft flux inversions (Oral). European Geophysical Union General 
Assembly. Vienna.

5. I. Lopez-Coto et al., (2018) CO2 flux inversions in the Washington DC / Baltimore metropolitan
area: FLAGG-MD 2016 flight campaign (Oral) American Geophysical Union Fall Meeting. 
Washington, DC

6. Lopez-Coto et al., (2016) Investigating the propagation of meteorological model uncertainty for
tracer modeling (Poster) American Geophysical Union Fall Meeting. San Francisco

7. Lopez-Coto et al., (2015) CO2 network design for Washington DC/Baltimore area (Poster) 
American Geophysical Union Fall Meeting. San Francisco.

8. Lopez-Coto et al., (2014) CO2 Biogenic vs Anthropogenic Sectoral Contribution for INFLUX. 
(Poster) American Geophysical Union Fall Meeting. San Francisco
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(g) Model developments

1. Inversion Suite for Research and Applications (InvPack). Stand-alone FORTRAN 
application to streamline the flux-inversion process and minimize the user interaction. The new 
code reads the footprints as generated by STILT/HYSPLIT (netcdf) and observations and 
uncertainties (csv), generates the covariances based on distances computed after re-projection of
the geodetic coordinates to an Albert Equal Area projection centered on the domain and solve 
the Bayesian cost function with the analytical solution and/or with a well established numerical 
optimization method (L-BFGS-B) that allows constraints in the fluxes (both, lower and upper 
bounds). It also implements a geostatistical inversion method. Includes Maximum Likelihood 
(ML) and Restricted Maximum Likelihood (RML) for covariances scaling optimization as an 
option. The code is parallelized with openMP and uses BLAS and LAPACK for matrix algebra. 
It writes the output in netcdf as well. All options and choices are handled by a namelist input 
file. 

2. VELVAR module. New in-line diagnostic package for WRF that can be activated in the 
namelist for the domains of interest and computes the mean and variances of the wind 
components during the main history interval saving them to the main history stream as well. 
Main purpose is to output turbulence statistics from WRF-LES to be used for driving HYSPLIT
(or other Lagrangian models).

3. New mixing parametrization in HYSPLIT that uses eddy diffusivities from WRF to estimate 
velocity variances. 

4. LES-HYSPLIT coupling. Implemented a new mixing parametrization in HYSPLIT to couple 
resolved and SGS velocity variances from previously computed LES fields. It also involved a 
major modification in HYSPLIT to allow for sub-minute time-steps.

5. WRF-Radon. A new WRF-CHEM module to predict, i) radon (Rn-222) emissions from soils 
coupled to meteorological conditions (soil temperature, soil moisture and snow cover) and, ii) 
atmospheric dispersion, including radioactive decay. The module contains a 1D diffusive 



transport model through multi-layer porous media to calculate radon fluxes from soils and 
provides two parametrizations of the Radon diffusion coefficient in porous media. It requires 
additional static data as soil density, emanation factor and radium (Ra-226) concentration in the 
soil column that it is also provided in WPS compliant format. 

(h) Computer skills

Unix/Linux environments, general Linux administration, shell scripting, FORTRAN, scientific libraries
(netCDF, GSL, GDAL, LAPACK, BLAS, OPENMP), high level data analysis software (R, 
Octave/Matlab, NCL), Weather Forecasting model (WRF, WRF-CHEM), Lagrangian particle 
dispersion models (STILT, Hysplit, Flexpart-WRF), High Performance Computing systems. Some 
exposure to C/C++, openACC, MPI and python.

(i) Laboratory and field skills

Design of measurements and sampling campaigns, both from fixed (tower-based) or airborne 
platforms. Methodologies development for specific measurements and calibrations.

(j) Languages

European Spanish (native) and English.

(k) References

Paul B. Shepson, Ph.D.
Position: Dean of the School of Marine and Atmospheric Sciences (SoMAS)
Department:  School of Marine and Atmospheric Sciences
Institution: Stony Brook University 
Address: 100 Nicolls Rd, 
Stony Brook, NY 11794
E-mail address: paul.shepson@stonybrook.edu

James Whetstone, Ph.D.
Position: Special Assistant to the Director for Greenhouse Gas Measurements Program
Department: Special Programs Office-HQ
Institution: National Institute of Standards and Technology
Address: 100 Bureau Dr, 
Gaithersburg, MD 20899
E-mail address: james.whetstone@nist.gov

Jan Kleissl, Ph.D.
Position: Associated Professor
Department: Mechanical and Aerospace Engineering
Institution: University of California, San Diego
Address: 9100 Gilman drive,



92093-0411  La Jolla, CA
E-mail address: jkleissl@ucsd.edu 

Christoph Gerbig, Ph.D.
Position: Researcher
Department: Biogeochemical Systems, 
Institution: Max Plank Institute for Biogeochemistry, Germany.
Address: Hans-Knöll Strasse, 10
07745-Jena, Germany
E-mail address: cgerbig@bgc-jena.mpg.de 

Jose Luis Mas Balbuena, Ph.D.
Position: Associate Professor.
Department: Applied Physics I
Institution: University of Sevilla, Spain.
Address: Escuela Politecnica Superior, 
C/Virgen de Africa, 7, 41012 
Sevilla (Spain)
E-mail address: ppmasb@us.es


