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01. SCIENTIFIC PROFILE. (Sep. 2020)

| was awarded my Degree in Engineering at Bilbao’s Faculty of Engineering. Five years later, in
1993, | obtained my PhD..

Currently, | work as a teacher and researcher at the Department of Energy Engineering in the Uni-
versity of the Basque Country and | also act as a coordinator of the activities of EOLO research group In
the area of, generally speaking, geophysical fluids | have led several research projects in the fields of wind
and wave energy, renewable energies, air pollution and climate change. | have also taken part in research
projects on the fluid mechanics aspects of the biofiltration of waste gases.

In my research activities, | use SWAN to simulate ocean waves. In this video we have simulated the
heavy storm of Feb 2014 in the Basque Coast. | typically use a variety of machine learning algorithms
(mainly in the framework of R ) along with CFD (SATURNE inside CAE Linux) for fluid mechanics and geo-
physical fluids applications. In some of these areas, | have also conducted consultancy works for some public
institutions. As a result of this work, | have published several research papers in peer-reviewed journals (sec-
tion 03 below) and in 2013, along with other researchers from our University, we were granted a patent (sec-
tion 04 below). In 2004 | became a fellow of the Wessex Institute of Technology (UK) as “a recognition for
his outstanding work”.

My research work involves the applic-
ation of techniques like analogues, random
forests and neural networks for classifica-

— tion, downscaling, long-term trend detec-
100 tion, climate analysis and short-term fore-
— casting purposes. The target variables are
two groups of geophysical fluids:

TOPEX. Wave energy [KW/m]

-/

50 80 i)  Fluids associated with renewable en-
ergy like wind, and more specifically ocean
i wave energy flux. This type of energy, like
B0 other renewable sources has the problem
— of intermittency which originates electricity-
— grid management problems. Being able to
] forecast with a reasonable accuracy the
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40 energy that waves will hold a few hours
] ahead, can contribute to address this prob-

40 lem.
20 ii)  The variables involved in the atmo-

spheric water cycle

Currently, | am working in two different time

scales with both groups of variables. On
0 the one hand, | have developed a set of
-20 15 10 -5 ] random forests-based models for short-
term prediction of the wave energy flux in
the Bay of Biscay. On the other hand, | am
trying to learn from current day conditions,
how wind power, ocean waves and water cycle variables, relate with long-term changes in climate. | am/have
been (co)advisor of five PhD thesis in these research lines. Since 2011, | coordinate the activities of EOLO re-
search group.
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http://cran.r-project.org/
https://towardsdatascience.com/random-forest-3a55c3aca46d
http://www.wikiwaves.org/Wave_Energy_Density_and_Flux
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https://www.scopus.com/authid/detail.uri?authorId=6508274262
http://orcid.org/0000-0001-8681-3755
http://www.ehu.es/eolo/index_en.html

02. UNIVERSITY PROFILE

The University of the Basque Country (EHU/UPV) is the most im-
eman ta zabal zazu portant University in the Autonomous Region of the Basque Country, and
the one with the widest range of educational offer, with almost one hun-
dred qualifications. The thirty faculties and university colleges, located in
campuses in Alava, Bizkaia and Gipuzkoa, cater for more than 60,000 stu-
dents, 3,500 lecturers and a thousand professional staff.

Regarding the overall research challenges, in our website it can be
read that “We seek fo extend our international influence working on a
‘brain-gain' basis and establishing cross-border campuses. With a view to
U PV E H U reinforce our services and boost technological platforms, our General Re-
search Services Unit (SGlker) commands the acquisition and handling of
all research-structures. The University of the Basque Country equally manages several advanced-ground-
work centres: The Lucio Lascaray CIEA (Centre for Research and Advanced Studies in Vitoria-Gasteiz) is an
innovative, energy efficient building hosting experimental and health sciences research groups; our D+D+/
Korta Centre in Donostia-San Sebastian is the seat of the European Theoretical Spectroscopy Facility and
the POLYMAT University Institute for Polymeric Materials. This campus also hosts the Material Physics Joint
Centre, belonging to the University of the Basque Country and the CSIC; finally, our Scientific Park in the
Campus of Biscay (under construction) will soon become the head office of intensive R+D groups, an enter-
prise incubator and other R+D+I activities support services”

Bilbao's Faculty of Engineering is more than 100 years old, belongs to EHU/UPV and is loc-
. ated in Bilbao (Basque Country), in the heart of one of the most dynamic and wealthiest areas of
Spain. Bilbao's Faculty of Engineering is a unique institution particularly intended to bridge
high-level education, research, industry and social leadership. Since its beginnings our School of
Engineering has inspired and been closely linked to the economical development of the region,
while providing local institutions with leaders that through history have shown their full commit-

ment with this task.



http://www.fundacioningenierosbilbao.com/
https://www.ehu.eus/en/web/ingeniaritza-bilbo/irakaskuntza-informazioa
https://www.ehu.eus/en/web/ingeniaritza-bilbo/irakaskuntza-informazioa
http://www.ehu.es/p200-hmencont/en/contenidos/informacion/basic_facts/en_inf/basicfacts.html

03. PUBLICATIONS IN PEER-REVIEWED JOURNALS BELONGING TO THE
JCR (Sep. 2020)
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Gangoiti, G.; Sancho, J.; Ibarra-Berastegi G.; Alonso, L.; Garcia, J.A; Navazo, M.; Durana, N.; llardia,
J.L. Rise of moist plumes from tall stacks in turbulent and stratified atmospheres. Atmos. Environ., 31,
253-270, 1997.

Elias, A.; Barona, A.; Ormazabal, J.; Ibarra-Berastegi, G.; Caamafo, J. Anaerobic treatment of acidified
and non-acidified substrata in UASB reactors. Journal Chem. Tech. & Biotech. , 74 , 949-956, 1999.

Ibarra-Berastegi G.; Elias, A.; Madariaga, |.; Agirre, E.; Uria, J. Short term time forecasting of hourly
ozone, NO2 and NO levels by means of multiple linear regression modelling. Environ. Sci. & Pollut.
Res., 4, 250, 2001.

Ibarra-Berastegi G.; Elias, A.; Agirre, E.; Uria, J. Long-term changes in ozone and traffic in Bilbao. At-
mos. Environ., 35, 5581-5592, 2001.

Ibarra-Berastegi G.; Madariaga, |. Traffic congestion and ozone precursor emissions in Bilbao (Spain);
Environ. Sci. & Pollut. Res., 10, 361-367, 2003.

Agirre-Basurko, E.; Ibarra-Berastegi, G.; Madariaga, |. Regression and multilayer perceptron-based
models to forecast hourly O3 and NO2 levels in the Bilbao area. Environ. Model. & Soft. 21, 430-446,
2006.

Elias, A., Ibarra-Berastegi. G. Arias, R., Barona, A. Neural networks as a tool for control and manage-
ment of a biological reactor for treating of hydrogen sulphide. Bioproc. & Biosyst. Eng. 29, 129-136.
2006.

R. Arias, A. Barona, G. Ibarra-Berastegi, |. Aranguiz and A. Elias. Assessment of metal contamination in
dregded sediments using fractionation and Self-Organizing Maps. Journal of Hazardous Materials, 151,
78-85, 2008.

Gabriel Ibarra-Berastegi, Ana Elias, Astrid Barona, Jon Saenz, Agustin Ezcurra, Javier Diaz de Argan-
dofa. From diagnosis to prognosis for forecasting air pollution using neural networks: air pollution moni-
toring in Bilbao (Spain). Environ. Model. & Soft 23 (5,) 622-637. 2008.

A. Ezcurra, J. Saenz, G. Ibarra-Berastegi, J. Areitio. Rainfall yield characteristics of electrical storms ob-
served in the Spanish Basque Country area during the period 1992-1996. Afmos. Res. (89), 233-242.
2008.

E. Mateos, G. Ibarra-Berastegi, A. Elias, A. Barona, J.M. Gonzalez . Modeling the removal of hemicellu-
lose from cereal straw at Lab-Scale using Self-Organizing Maps followed by multiple linear Regression
Food & Bioprod. Proces. 87, 34-39, 2009.

G. Ibarra-Berastegi, J. Saenz, A. Ezcurra, U. Ganzedo, J. Diaz de Argandonfia, |. Errasti, A. Fernandez-
Ferrero, J. Polanco-Martinez. Assessing spatial variability of SO2 field as detected by an air quality net-
work using self-organizing maps, cluster, and principal component analysis. Atmos. Environ., 43, 3829-
3836, 2009.

A. Fernandez, J. Saenz, G. Ibarra-Berastegi. Comparison of the performance of different analogue-
based bayesian probabilistic precipitation forecasts over Bilbao. Monthly Weather Review, 138, 3107-
3119, 2010.

A.M. Caballero-Alfonso, U. Ganzedo, A. Trujillo-Santana, J. Polanco, A. Santana del Pino, G. Ibarra-Be-
rastegi and J.J. Castro-Hernandez. The role of climatic variability on the short-term fluctuations of octo-
pus captures at the canary islands. Fisheries Research, 102, 3, 258-265, 2010.
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. J. Diaz de Argandoia, A. Ezcurra, J. Saenz, B. Campistron, G. Ibarra-Berastegi, F Said. Atmospheric
Tides Over The Pyrenees. Observational Study And Numerical Simulation. Quarterly Journal of the
Royal Meteorological Society, 136, 1263-1274, 2010.

Elias, A. Barona, G. Gallastegi, N.Rojo, L. Gurtubay and G. Ibarra-Berastegui. Preliminary Acclimation
Strategies for Successful Startup in Conventional Biofilters. Journal Air & Waste Management Associa-
tion, 60:959-967, 2010.

A. Fernandez-Ferrero, J. Saenz, G. Ibarra-Berastegi. Comparison of the performance of different ana-
logue-based Bayesian probabilistic precipitation forecasts over Bilbao. Monthly Weather Review,138,
3107-3119, 2010.

Naiara Rojo, Gorka Gallastegi, Astrid Barona, Luis Gurtubay, Gabriel Ibarra-Berastegi, and Ana Elias.
Biotechnology as an alternative for carbon disulfide treatment in air pollution control. Environ. Rev. 18:
321-332, 2010.

G. Gallastegui, R. Munoz, A. Barona, G. Ibarra-Berastegi, N. Rojo, A. Elias.Evaluating the impact of wa-
ter supply strategies on p-xylene biodegradation performance in an organic media-based biofilter. Jour-
nal of Hazardous Materials, 185, 1019-1026, 2011.

Ifiigo Errasti, Agustin Ezcurra, Jon Saenz, and Gabriel Ibarra-Berastegi. Validation of IPCC AR4 models
over the Iberian Peninsula. Theoretical and Applied Climatology, 103:61-79. 2011.

G. Ibarra-Berastegi, J. Saenz, A. Ezcurra, A. Elias, J. Diaz de Argandoia, and |. Errasti. Downscaling of
surface moisture flux and precipitation in the Ebro Valley (Spain) using analogues and analogues fol -
lowed by random forests and multiple regression. Hydrology and Earth System Sciences 15, 1895-
1907, doi:10.5194/hess-15-1895, 2011.

G. Esnaola, J. Séenz, E, Zorita, P. Lazure, U, Ganzedo, A. Fontan, G. Ibarra-Berastegi, A. Ezcurra.
Coupled air-sea interaction patterns and surface heat flux feedback in the Bay of Biscay. Journal of
Geophysical Research C, 117, C6, C06030. 2012

I. Errasti, A. Ezcurra, J. Saenz, G. Ibarra-Berastegi and E. Zorita. Comparison of the main characteris-
tics of the daily Zonally Averaged Surface Air Temperature as represented by Reanalysis and seven
CMIP3 models. DOI 10.1007/s00704-013-0842-z . Theoretical and Applied Climatology, 114, 3, 417-
436, 2013.

U. Lopez-Novoa, J. Saenz, A. Mendiburu, J. M. Alonso, |. Errasti, G. Esnaola, A. Ezcurra, G. Ibarra-Be-
rastegi. Multi-objective environmental model evaluation by means of multidimensional kernel density es-
timators: Efficient and multi-core implementations. http://dx.doi.org/10.1016/j.envsoft.2014.09.019. Envi-
ronmental Modelling & Software 63:123-136, 2015.

Gabriel Ibarra-Berastegi, Jon Saenz, Ganix Esnaola, Agustin Ezcurra, Alain Ulazia. Short-term forecasting
of the wave energy flux: analogues, random forests, and physics-based models. http://dx.doi.org/10.1016/
j.oceaneng.2015.05.038. Ocean Engineering, 104. 530-539. 2015.

Gabriel Ibarra-Berastegi, Jon Saenz, Ganix Esnaola, Agustin Ezcurra, Alain Ulazia. Wave Energy Fore-
casting at three coastal buoys in the Bay of Biscay. Journal of Oceanic Engineering. 41:923-929, doi:
10.1109/JOE.2016.2529400, 2016.

J. Diaz-Argandoia, A. Ezcurra, J. Saenz, G. Ibarra-Berastegi and |. Errasti. Climatology and temporal
evolution of the atmospheric semidiurnal tide in present-day reanalyses. Journal of Geophysical Re-
search. Atmospheres, 121:4614-4626, doi: 10.1002/2015JD024513, 2016.

A. Ulazia, J. Sdenz, G. Ibarra-Berastegi.Sensitivity to the use of 3DVAR data assimilation in a mesoscale
model for estimating offshore wind energy potential. A case study of the Iberian northern coastline.Applied
Energy, 180:617-627, doi: 10.1016/j.apenergy.2016.08.033, 2016.
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A. Ulazia, M. Penalba, G. Ibarra-Berastegi, J. Ringwood and J. Saenz. Wave energy trends over the Bay
of Biscay and the consequences for wave energy converters Energy, 141:624-634, doi: 10.1016/
j-energy.2017.09.099, 2017.

A. Ulazia, J. Saenz, G. Ibarra-Berastegi, S. J. Gonzalez-Roji y S. Carreno-Madinabeitia. Using 3DVAR
data assimilation to measure offshore wind energy potential at different turbine heights in the West Medi-
terranean. Applied Energy, 208, 1232-1245, doi: 10.1016/j.apenergy.2017.09.030. 2017.

S. J. Gonzélez-Roji, J. Sdenz, G. Ibarra-Berastegi, J. Diaz-Argandofia. Moisture balance over the Iberian
Peninsula according to a regional climate model. The impact of 3DVAR data assimilation. Journal of
Geophysical Research-Atmospheres, 123, 2, 708-729, https://doi.org/10.1002/2017JD027511. 2017.

G. Ibarra-Berastegi, J. Saenz, A. Ulazia, P. Serras, G. Esnaola, C. Garcia-Soto. Electricity production, ca-
pacity factor, and plant efficiency index at the Mutriku wave farm (2014-2016) Ocean Engineering 147:20-
29, doi: 10.1016/j.oceaneng.2017.10.018. 2018.

M. Penalba, A. Ulazia, G. Ibarra-Berastegi, J. V. Ringwood, J. Sdenz. Wave Energy Resource Variation
off the West Coast of Ireland and its Impact on Realistic Wave Energy Converters' Power Absorption. Ap-
plied Energy, 24, 205-219, https://doi.org/10.1016/j.apenergy.2018.04.121. 2018.

Alain Ulazia, Markel Penalba, Arkaitz Rabanal, Gabriel Ibarra-Berastegi, John Ringwood and Jon Saenz.
Historical Evolution of the Wave Resource and Energy Production off the Chilean Coast over the 20th
Century. Energies 2018, 11(9), 2289; https://doi.org/10.3390/en11092289. 2018.

U. Elosegui, |. Egaina, A. Ulazia, G. Ibarra-Berastegi (2018).Pitch Angle Misalignment Correction Based
on Benchmarking and Laser Scanner Measurement in Wind Farms. Energies 11, 3357, doi: 10.3390/
en11123357

J. Saenz, S. J. Gonzalez-Roji, S. Carreno-Madinabeitia, G. Ibarra-Berastegi (2019).Analysis of atmosphe-
ric thermodynamics using the R package aiRthermo. Computers & Geosciences, 122:113-119, doi:
10.1016/j.cageo.2018.10.007. Code available as the AiRthermo package in R.

A. Rabanal, A. Ulazia, G. Ibarra-Berastegi, J. Saenz, U. Elosegui (2019) MIDAS: A Benchmarking Multi-
Criteria Method for the Identification of Defective Anemometers in Wind Farms. Energies, 12, 28,
doi:10.3390/en12010028

S. J. Gonzalez-Roji, R. L. Wilby, J. Saenz, G. Ibarra-Berastegi (2019) Harmonized evaluation of daily pre-
cipitation downscaled using SDSM and WRF+WRFDA models over the Iberian Peninsula. Climate Dyna-
mics, 53:1413-1433, doi: 10.1007/s00382-019-04673-9

A. Ulazia, G. Ibarra-Berastegi, J. Sdenz, S. Carreno-Madinabeitia, S. J. Gonzalez-Roji (2019). Seasonal
correction owing to use of actual air density in estimation of offshore wind energy potential: case of the
Iberian Peninsula Sustainability, 11:3648, doi: 10.3390/su11133648

A. Ulazia, A. Nafarrate, G. Ibarra-Berastegi, J. Saenz and S. Carreno-Madinabeitia (2019). The conse-
quences of air density variations over northeastern Scotland for offshore wind energy potential. Energies,
12:2635, doi:10.3390/en12132635

A. Ulazia, M. Penalba, G. Ibarra-Berastegi, J. Ringwood and J. Saenz (2019). Reduction of the capture
width of wave energy converters due to long-term seasonal wave energy trends. Renewable and Sustai-
nable Energy Reviews, 113:109267, doi: 10.1016/j.rser.2019.109267

A. Ulazia, J. Saenz, G. Ibarra-Berastegi, S. J.Gonzalez-Roji, S. Carreno-Madinabeitia (2019)
Global estimations of wind energy potential considering seasonal air density changes
Energy, 187:115938, doi: 10.1016/j.energy.2019.115938

Paula Serras, Gabriel Ibarra-Berastegi, Jon Saenz, Alain Ulazia, (2019). Combining random forests and
physics-based models to forecast the electricity generated by ocean waves: A case study of the Mutriku
wave farm. Ocean Engineering, 189, 10631. doi: 10.1016/j.oceaneng.2019.106314
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G. Ibarra-Berastegi, A. Ulazia, J. Saenz, S. J. Gonzalez-Roji, (2019). Evaluation of Lebanon's Offshore-
Wind-Energy Potential. Journal of Marine Science and Engineering 7:361, doi: 10.3390/jmse7100361

S. J. Gonzalez-Roji, J. Saenz, J. Diaz de Argandofa, G. Ibarra-Berastegi (2020)
Moisture Recycling over the Iberian Peninsula: The Impact of 3SDVAR Data Assimilation
Atmosphere, 11:19, doi: 10.3390/atmos11010019

S. Carreno-Madinabeitia, G. Ibarra-Berastegi, J. Sdenz, E. Zorita, A. Ulazia Sensitivity Studies for a Hy-
brid Numerical-Statistical Short-Term Wind and Gust Forecast at Three Locations in the Basque Country
(Spain). Atmosphere, 11:45, doi: 10.3390/atmos11010045

J. Saenz, S. Carreno-Madinabeitia, G. Esnaola, S. J. Gonzalez-Roji, G. Ibarra-Berastegi, and A. Ulazia,
(2020). The Sailor diagram - A new diagram for the verification of two-dimensional vector data from multi-
ple models. Geoscientific Model Development, 13:3221-3240, doi: 10.5194/gmd-13-3221-2020. Code
available as the SailoR package in R.

Gonzalez-Roji, S. J., Carreno-Madinabeitia, S., Sdenz, J. and Ibarra-Berastegi, G. Changes in the simu-
lation of instability indices over the Iberian Peninsula due to the use of 3DVAR data assimilation. Hydrolo-
gy and Earth System Sciences. 1-25. https://doi.org/10.5194/hess-2020-53

Three additional papers with educational focus in two JCR journals [Sustainability
Q2-DYNA -Q4]
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Ibarra-Berastegi, Gabriel; Rodriguez, Marisa; Elias, Ana; Caamano, Javier. Las maquinas hidraulicas y de
fluidos a lo largo de la historia. DYNA. 9-14, 1997

Ibarra-Berastegi, Gabriel; Garcia-Arriba, Raul. An educational example using free software in an industrial
engineering master/Un ejemplo educativo del uso de sofware libre. DYNA. 92, 8-9. http://dx.doi.org/
10.6036/8555. 2017.

Alain Ulazia, G. Ibarra-berastegi. 2020. Problem-Based Learning in University Studies on Renewable
Energies: Case of a Laboratory Windpump. Sustainability 2020, 12(6), 2495; https://doi.org/10.3390/
su12062495 (Special Issue: Approaches and Methods of Science Teaching and Sustainable Devel-
opment)
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04. PATENT

November 2013. Patent PUBLICATION NUMBER WO 2012056081 (kind A1) and ES2386221 as issued by
the Official Spanish Board of Patents.

TITLE: Biofilter comprising compost-based filler and biofiltration-based method for the purification of a
gas stream containing CS2 .

AUTHORS: Elias Saenz, Ana; Barona Fernandez, Astrid; Ibarra Berastegui, Gabriel; Gallastegui Ruiz de
Gordoa, Gorka Javier; Rojo Azaceta, Naiara . Assignee: Universidad del Pais Vasco, Spain

This biofilter is full of small pellets with microorganisms. Due to the action of these bacteria, a polluted
air stream containing CS2 is depurated when moving across the biofilter.

My contribution was related to the Fluid Mechanics aspects of the gas flow, and more specifically, its
Computational Fluid Dinamics (CFD) simulation. The final design as approved in the patent, is basically a cylin-
der that includes hundreds of small pellets inside.

To that end, | used the CFD code SATURNE developed at Electricité de France EDF R&D and cur-
rently incorporated into the CAE Linux suite (running on Linux). The advantage | found over other CFD codes is
that its geometric module SALOME allows using a Python script to obtain in a straightforward and direct man-
ner, a random distribution and incorporation -just like in real-life biofilters- of 500 pellets into the final geometry
to be meshed.

Regarding the flow of polluted gas stream through the biofilter, the CFD simulation | ran using SAT-
URNE correctly described the laminar flow and accurately represented the pressure and velocity fields inside as
observed in the laboratory.
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