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1 - General information

Topic MSCA-IF-2015-EF Type of action MSCA-IF-EF-ST

Call identifier H2020-MSCA-IF-2015 Acronym INAQUA

Proposal title Inversion System for Mesoscale Air Quality Modelling

Note that for technical reasons, the following characters are not accepted in the Proposal Title and will 
be removed: < > " &

Duration in months 24

Panel ENV - Environmental and Geosciences (ENV)

Please select up to 5 descriptors (and at least 1) that best characterise the subject of your proposal, in descending order 
of relevance.

Descriptor 1     Atmospheric chemistry, atmospheric composition, air pollution Add

Descriptor 2         Meteorology, atmospheric physics and dynamics Add Remove

Free keywords Emissions, inverse modelling, air quality, observations, satellites

Abstract

Exposure of population to degraded air quality generates adverse effects on public health, especially in highly populated 
urban and suburban areas. AQ models have become essential tools for forecasting and development of mitigation strategies 
among others. However, the usual approaches require a priori knowledge of the emissions. This is often limited, outdated or 
has shortcomings, becoming one of the main uncertainty sources in air quality modelling. Bottom-up approaches rely on the 
emission factors and activity rates gathered from different information sources and are therefore often obsolete and 
associated to uncertainties difficult to address that will, ultimately, affect the model skills and the conclusions based on its 
outcome. Optimized  top-down emission approaches with inverse modelling and data assimilation, that combine model 
output and observational data, are being developed to overcome this limitation and complement, verify and, finally, improve 
existing emission models and inventories. Both ground-based (GB) measurements and satellite, Earth Observation (EO), 
data can serve such aim.  
 
Within this context, the INAQUA project aims at answering the question: How can we improve the accuracy of high 
resolution (< 5x5 km, hourly) air quality forecasts? And specifically, for those AQ systems that do not include the adjoint 
model and/or a fully developed data assimilation scheme. The INAQUA project addresses this challenge by developing a 
simple inverse modelling scheme that is able to correct surface fluxes using different sources of GB data and EO data with a 
combination of Eulerian and Lagrangian models. It is aimed at existing AQ systems that, like many operational systems, do 
not include their adjoint versions. For INAQUA, the AQ forecasting system selected for the proposed research will be the 
CALIOPE-AQFS  but the methodologies developed could be applied to other AQ systems with few modifications. 

Remaining characters 55

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for 
proposals under the 7th Framework Programme, Horizon 2020 or any other EU programme(s)? Yes No
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Has this proposal (or a very similar one) been submitted to a Horizon 2020 Marie Skłodowska-
Curie Individual Fellowship call? Yes No
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Declarations

1) The applicant (future beneficiary) declares to have the explicit consent of all partner organisations (if 
applicable) on their participation and on the content of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The applicant (future beneficiary) confirms:

- to have carried out the self-check of the financial capacity of the organisation on 
https://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a 
financial viability check in an EU project for the last closed financial year. Where the result was  “weak” or 
“insufficient”, the applicant (future beneficiary) confirms being aware of the measures that may be imposed in 
accordance with the H2020 Grants Manual (Chapter on Financial capacity check); or
- is exempt from the financial capacity check being a public body including international organisations, higher or 
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or 
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check.

5) The applicant (future beneficiary) hereby declares:

- it is fully eligible in accordance with the criteria set out in the specific call for proposals; and

- it has the financial and operational capacity to carry out the proposed action.

The applicant (future beneficiary) is only responsible for the correctness of the information relating to his/her own organisation. 
Where the proposal to be retained for EU funding, the applicant (future beneficiary) will be required to present a formal 
declaration in this respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 

Personal data protection 

Your reply to the grant application will involve the recording and processing of personal data (such as your name, address and CV), which 
will be processed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal data by 
the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the questions in 
this form and any personal data requested are required to assess your grant application in accordance with the specifications of the call for 
proposals and will be processed solely for that purpose. Details concerning the processing of your personal data are available on the 
privacy statement. Applicants may lodge a complaint about the processing of their personal data with the European Data Protection 
Supervisor at any time. 
 
Your personal data may be registered in the Early Warning System (EWS) only or both in the EWS and Central Exclusion Database (CED) 
by the Accounting Officer of the Commission, should you be in one of the situations mentioned in: 
-the Commission Decision 2008/969 of 16.12.2008 on the Early Warning System (for more information see the Privacy Statement), or 
-the Commission Regulation 2008/1302 of 17.12.2008 on the Central Exclusion Database 
(for more information see the Privacy Statement) .
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List of participants
# Participant Legal Name Country

1 BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION Spain
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Short name BSC

2 - Administrative data of participating organisations

Future Host Institution
PIC
999655520

Legal name
BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION

Short name: BSC 
  
Address of the organisation

Town BARCELONA

Postcode 08034 

Street   Calle Jordi Girona 31

Country Spain

Webpage www.bsc.es

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

Small and Medium-sized Enterprises (SMEs) ........ no

Academic Sector ............................................. yes

Nace code 72 - Computer & related activities

Does this participant deliver doctoral degrees that are recognised as such by the relevant national 
authorities? Yes No
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Short name BSC

Department(s) carrying out the proposed work

Department name Earth Science

Street Jordi Girona, 29

Town Barcelona

Same as organisation address

Department 1

Country Spain

Postcode 08034

If the location of the Department carrying out the proposed work is not the same as the location of the Host Institute, please note that 
although the proposal submission system calculates the budget of the project based on the location of the Host Institute, the budget of 
the project for the grant agreement will be calculated by using the country coefficient of the location of the Department carrying out the 
proposed work.
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Short name BSC

Researcher

The name and e-mail of the Researcher and Supervisor are read-only in the administrative form, only additional details can be 
edited here. To give access rights and contact details of contact persons, please go back to Step 4 of the submission wizard 
and save the changes.

Researcher ID 0000-0003-1204-234X

Last Name* Arnold Last Name at Birth

First Name(s)* Dèlia Gender* Male Female

Title Mrs

Nationality* Spain

Country of residence* Spain

Date of Birth (DD/MM/YYYY) 15/04/1978

Place of Birth Manresa

Contact address Same as organisation address

Current organisation name Central Institute for Meteorology and Geodynamics, Vienna

Current Department/Faculty/Institute/ 
Laboratory name Chemical Weather Forecasts

Street Hohe Warte

Postcode/Cedex A-1190

Country Austria

Town Vienna

Country of Birth* Spain

Phone                     +431360262012

Phone2 / Mobile         +34600057111

E-Mail* deliona.arnold@gmail.com

Nationality 2

Qualifications

University Degree Date of award (DD/MM/YYYY) 08/10/2002

Doctorate (in progress) Date of award (DD/MM/YYYY)

Doctorate Date of award (DD/MM/YYYY) 20/08/2009

Full time postgraduate research experience                                         Number of months 32

Other Academic qualifications Date of award (DD/MM/YYYY)
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Short name BSC

Place of activity/place of residence (previous 5 years - most recent one first)

Indicate the period(s) and the country/contries in which you have legally resided and/or had your main activity (work, 
status, ..) during the last 5 years up until the deadline for the submission of the proposal. Please fill in this section without 
gaps, until the call deadline (10/09/2015).

Period from Period to Duration (days) Country  Add

01/08/2009 10/09/2015 2.232 Austria Remove

Total 2232
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Short name BSC

Supervisor

The name and e-mail of the Researcher and Supervisor are read-only in the administrative form, only additional details can be 
edited here. To give access rights and contact details of contact persons, please go back to Step 4 of the submission wizard 
and save the changes. 

Town Barcelona Post code 08034

Street Jordi Girona, 29

Website http://www.bsc.es/earth-sciences

First name* oriol

E-Mail* oriol.jorba@bsc.es

Position in org. Head of ATMOSPHERIC MODELLING GROUP

Department Earth Sciences

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Last  name* JORBA

Phone +34934134050

Country  Spain

Other contact persons

First Name Last Name E-mail Phone

Marina Azor marina.azor@bsc.es +34934134082
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3 - Budget

Is the Researcher eligible for family allowance? Yes No

Participant 
Number Organisation Short Name Country Country 

Coefficient
Number of 

Months

Researcher Unit Cost

Living  
Allowance

Mobility 
Allowance

Family 
Allowance

Institutional Unit Cost

Research, 
training and 
networking 

costs

Management 
and Overheads

Total

1 BSC ES 0,976 24 108921,60   14 400   14 40014400,00 0,00 19200,00 15600,00 158121,60

Total    24 108921,60 14400,00 0,00 19200,00 15600,00 158121,60

Partner Organisation from Third Country does not sign the Grant Agreement, does not recruit the researcher and does not directly claim costs from the action. The 
entire EC contribution is transmitted to the Host organisation located in Members States or Associated Countries.

This proposal version was submitted by oriol JORBA on 10/09/2015 14:29:12 CET. Issued by the Participant Portal Submission Service.



European Commission - Research - Participants 
Proposal Submission Forms

Research Executive Agency

Page 12 of 16

Proposal ID 707515 Acronym INAQUA

H2020-MSCA-IF-2015.pdf   Ver 1.21 20150828 Last saved 10/09/2015 14:24:59

4 - Ethics issues table
1. HUMAN EMBRYOS/FOETUSES Page

Does your research involve Human Embryonic Stem Cells (hESCs)? Yes No

Does your research involve the use of human embryos? Yes No

Does your research involve the use of human foetal tissues / cells? Yes No

2. HUMANS Page

Does your research involve human participants? Yes No

Does your research involve physical interventions on the study participants? Yes No

3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/
Foetuses, i.e. section 1)?

Yes No

4. PERSONAL DATA  (ii) Page

Does your research involve personal data collection and/or processing?   Yes No

Does your research involve further processing of previously collected personal data 
(secondary use)?

Yes No

5. ANIMALS (iii) Page

Does your research involve animals? Yes No

This proposal version was submitted by oriol JORBA on 10/09/2015 14:29:12 CET. Issued by the Participant Portal Submission Service.
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6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in 
these countries raise potential ethics issues? 

 

Yes No

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic 
material, live animals, human remains, materials of historical value, endangered fauna or 
flora samples, etc.)? (v)

Yes No

Do you plan to import any material from non-EU countries into the EU? 
For data imports, please fill in also section 4. 
For imports concerning human cells or tissues, fill in also section 3.

Yes No

Do you plan to export any material from the EU to non-EU countries? 
For data exports, please fill in also section 4. 
For exports concerning human cells or tissues, fill in also section 3.  

Yes No

If your research involves low and/or lower middle income countries, are benefits-sharing 
measures foreseen? (vii)

Yes No

Could the situation in the country put the individuals taking part in the research at risk? Yes No

7. ENVIRONMENT & HEALTH and SAFETY 
See legal references at the end of the section. (vi)

Page

Does your research involve the use of elements that may cause harm to the 
environment, to animals or plants? 
For research involving animal experiments, please fill in also section 5.

Yes No

Does your research deal with endangered fauna and/or flora and/or protected areas? Yes No

Does your research involve the use of elements that may cause harm to humans, 
including  research staff? 
For research involving human participants, please fill in also section 2.

Yes No

8. DUAL USE   (vii) Page

 Does your research have the potential for military applications? Yes No

9. MISUSE Page

 Does your research have the potential for malevolent/criminal/terrorist abuse? Yes No

10. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify Yes No
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I confirm that I have taken into account all ethics issues described above and that, if any ethics issues 
apply, I will complete the ethics self-assessment and attach the required documents. ✖

How to Complete your Ethics Self-Assessment
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5 - Call specific questions
Eligibility Researcher (future fellow)

1. Were you in the last 5 years in military service?  Yes No

Other Questions

For communication purposes only, the REA asks for permission to publish the name of the researcher (future fellow) should 
the proposal be retained for funding.

1. Does the researcher (future fellow) give this permission? Yes No

2. Is there a secondment in Member States or Associated Countries evisaged in Part B of this 
proposal? Yes No
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Open Research Data Pilot in Horizon 2020

If selected, all applicants have the possibility to participate in the Pilot on Open Research Data in Horizon 20201, which aims 
to improve and maximise access to and re-use of research data generated by actions. Participating in the Pilot does not 
necessarily mean opening up all research data. Actions participating in the Pilot will be invited to formulate a Data 
Management Plan in which they will determine and explain which of the research data they generate will be made open.

Yes NoWe wish to participate in the Pilot on Open Research Data in Horizon 2020 on a voluntary basis 

Participation in this Pilot does not constitute part of the evaluation process. Proposals will not be evaluated favourably 
because they are part of the Pilot and will not be penalised for not participating.
1
According to article 43.2 of Regulation (EU) No 1290/2013 of the European Parliament and of the Council, of 11 December 2013, laying down the rules for participation and 

dissemination in "Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020)" and repealing Regulation (EC) No 1906/2006.

Data management activities

The use of a Data Management Plan (DMP) is required for projects participating in 
the Open Research Data Pilot in Horizon 2020, in the form of a deliverable in the first 6 months of the project. 
  
All other projects may deliver a DMP on a voluntary basis,  if relevant for their research. 

Are data management activities relevant for your proposed project? Yes No

This proposal version was submitted by oriol JORBA on 10/09/2015 14:29:12 CET. Issued by the Participant Portal Submission Service.
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In drafting PART B of the proposal, applicants must follow the structure 
outlined below.  
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List of Participants 

Please provide a list of all participants (both beneficiary and, where applicable, partner 

organisations) indicating the legal entity, the department carrying out the work and the 
supervisor of the action.  

If a secondment in Europe is planned but the partner organisation is not yet known, as a 

minimum the type of organisation foreseen (academic/non-academic) must be stated. 

For non-academic beneficiaries, please provide additional data as indicated in the table 

below. 

Participants 

Legal 

Entity 

Short 
Name 

 A
c
a
d

e
m

ic
 

(
ti

c
k
)
 

N
o

n
-

a
c
a
d

e
m

ic
 

(
ti

c
k
)
 

Countr
y 

Dept./ 
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or 

Role of 

Partner 
Organisatio

n1 

Beneficiary        

- NAME Barcelona 

Supercom
puting 
Center 
(BSC) 

X  Spain Earth 

Sciences 

Oriol 

Jorba 

Host 

Partner 

Organisation 

       

- NAME        

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

START PAGE COUNT 

                                                 
1  For example hosting secondments 
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1.  Excellence  
 

1.1 Quality, innovative aspects and credibility of the research (including 
inter/multidisciplinary aspects) 

Exposure of population to degraded air quality (AQ hereafter) generates adverse effects on public 

health, especially in highly populated urban and suburban areas. AQ models have become essential 

tools for forecasting and development of mitigation strategies among others. However, the usual 

approaches require a priori knowledge of the emissions. This is often limited, outdated or has 

shortcomings such as scale restrictions, being one of the main uncertainty sources in AQ modelling2. 

Bottom-up approaches rely on the emission factors and activity rates gathered from different 

information sources and are therefore often obsolete and associated to uncertainties difficult to address 

that will, ultimately, affect the model skills and the conclusions based on its outcome. Optimized  top-

down emission approaches with inverse modelling and data assimilation, that combine model output 

and observational data, are being developed to overcome this limitation and complement, verify and, 

finally, improve existing emission models and inventories. Both ground-based (GB) measurements and 

satellite, Earth Observation (EO), data can serve such aim.  

Inverse modelling with GB measurements has been successfully used to estimate anthropogenic fluxes3 

mostly at global and continental scales with monthly to yearly basis. Recent works have highlighted the 

needs that local and regional studies pose. These include high resolution atmospheric transport models 

(ATM), observational data and proper assessment of the uncertainties involved in the meso- to local 

scales. Aircraft data has also been used to derive emission inventories at the mesoscale in the vicinity 

of largely urbanized areas4. However, GB data may be sparse and some regions of interest may not 

even have a proper monitoring network. The use of EO data for inversion systems is then especially 

attractive5 since it provides a larger spatial coverage (conditions allowing), including unmonitored 

areas or areas without updated emission inventories (e.g.large cities in developing countries).  

Inverse modelling with EO data has been used since the last decades but it is still challenging due to 

limitations in the currently available data (e.g. speciation, information close to the surface unavailable 

or largely uncertain, non-harmonization among different platforms). Moreover, the spatial and temporal 

resolution is not yet (but will soon be) high enough to address some of the scales in air quality studies, 

including hourly variations, weekly cycles and highly variable emissions in large urbanized areas. 

Nevertheless, work on inverse modelling with satellite data at a very high spatial/temporal resolution is 

still advancing, with emission inventories for some regions at 7 km, e.g. within the ESA funded 

GlobEmission project (http://www.globemission.eu). The potential is however there and additional 

approaches, with complementary data6 (using both remote sensing and in-situ data) will become useful. 

The European project MACC (https://www.gmes-atmosphere.eu/), for instance, includes several 

inverse modelling and data assimilation actions, with different data sources, including EO, to generate 

the needed accurate emission inventories. Needless is to say, new satellite missions, focused on 

atmospheric composition with higher resolutions, will provide improved data that will better constrain 

the emission estimates. The ESA upcoming Sentinels-4/-5/-5Precursor missions, aiming at supporting 

European policies, will surely become core data for near-future AQ studies in Europe. 

Objectives and overview of the action:  

The INAQUA project aims at answering the question: How can we improve the accuracy of high 

resolution (< 5x5 km, hourly) air quality forecasts? And specifically, for those AQ systems that do 

not include the adjoint model and/or a fully developed data assimilation scheme. The INAQUA project 

addresses this challenge by developing a simple inverse modelling scheme that is able to correct 

surface fluxes using different sources of GB data and EO data with a combination of Eulerian and 

                                                 
2  e.g. Hanna et al., Atmos. Environ., 35, 891–903, 2001. 
3  e.g. Thompson et al.,  Atmos. Chem. Phys., 14, 1801–1817, 2014. 
4  e.g. Brioude et al., Atmos. Chem. Phys., 13, 3661–3677, 2013. 
5  e.g. Streets et al., Atmos. Environ., 77, 1011–1042, 2013. 
6  e.g. Wecht et al., Atmos. Chem. Phys., 14, 8173-8184, 2014. 
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Lagrangian models. It is aimed at existing AQ systems that, like many operational systems, do not 

include their adjoint versions. For INAQUA, the AQ forecasting system selected for the proposed 

research will be the CALIOPE-AQFS (http://www.bsc.es/caliope/) but the methodologies developed 

could be applied to other AQ systems with few modifications. The multiscale CALIOPE-AQFS, 

operationally run at the Barcelona Supercomputing Center, produces 24/48 hour AQ forecasts for 

Europe (12x12 km), the Iberian Peninsula (4x4 km) and Catalonia (1x1 km), being the last two, with 

very complex topography, the domains of interest for INAQUA. CALIOPE-AQFS largely rests on its 

emission model, HERMES v2.07. Although HERMES, which combines bottom-up and top-down 

approaches, has been extensively validated, the uncertainties are still large and affect the AQ system. 

Basing on my ATM and inverse modelling experience, together with the vast experience of the Earth 

Sciences Department of BSC (ES-BSC), the main tasks INAQUA will pursue are:  

1. Prepare a Bayesian inverse system to generate flux estimates for selected species (CO, NOx and 

PM10, but extendable to other pollutants) using ground-based measurements,  satellite data and 

both together , the source receptor sensitivities from the Eulerian model from CALIOPE-AQFS aid 

by the Lagrangian particle model FLEXPART and HERMES as a priori information.  

2. Couple the system to the Eulerian air quality models in CALIOPE-AQFS to allow for the 

possibility of considering background concentrations.  

3. Develop a methodology to feed back the differences, when significant, into the final inventories 

and, if possible into the emission model HERMESv2.0.  

Research methodology and approach:  

The INAQUA core task will be the implementation of an inverse modelling (IM) Bayesian approach 

based on the work from Brioude et al. 8910 to estimate the emission fluxes of selected pollutants in 

Spain but focused over the Catalonia region, especially around the urban and suburban areas of 

Barcelona. This shall be done in a step-wise approach, starting with simpler pollutants (CO, NOx and 

PM10), that can be treated, with some assumptions, in a linear way and moving afterwards to study 

more significant but complex pollutants (e.g.  NH3 and Hg) in follow-up projects. To be able to use 

Lagrangian particle dispersion models and the Eulerian models included in CALIOPE-AQFS, which 

lack an operational adjoint version, linearized transport between emissions at surface and 

measurements will be assumed. The limitations of this approach will be, whenever possible, 

compensated by the temporal and spatial scales used in the project. The methodology is as follows:    

1. Prepare the IM system for GB measurements using CALIOPE-AQFS, FLEXPART and 

HERMESv2.0: 

a. Since CALIOPE-AQFS (NMMB) does not have an adjoint, the potential source times and 

locations will be constrained by using the Lagrangian particle model FLEXPART run 

backward for each receptor. The tagged regions/times will be used in forward NMMB runs to 

obtain the source receptor sensitivities (SRS) required by the inversion.  

b. Construct the cost function by subtracting the background obtained with CALIOPE-AQFS and 

using the a priori obtained with HERMESv2.0 as is.  

c. Test the optimal output aggregation to prevent collocation problems while keeping the 

emission inventory estimates resolution for the area of north eastern Spain. 

2. Prepare the inversion system using satellite observations. This task, and the next, should be 

considered as basis to build upon in future projects, when the new satellite data is available (for risk 

handling, see section 3.2). The considerable effort that this task will include will be alleviated by 

the close support of the supervisor and BSC research team.   

a. Given the number of observations versus emissions, it is efficient to perform the simulations 

forward and therefore NMMB/BSC-CTM will be used. The total columns will be produced, 

using the averaging kernels from the satellite data when available.  

                                                 
7  Guevara et, al., Atmos. Environ., 81, 209–221, 2013. 
8  Brioude et al., J. Geophys. Res., vol. 116, D20305, 2011. 
9  Brioude et al., J. Geophys. Res., vol. 117, D05312, 2012. 
10  Brioude et al.,Atmos. Chem. Phys., 13, 3661-3677, 2013. 
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b. Construct the cost function by subtracting the background obtained with CALIOPE-AQFS and 

using the a priori from HERMESv2.0 as is and the SRS fields from the forward runs.  

c. Test the optimal output aggregation to prevent co-location problems while keeping the 

emission inventory estimates resolution for the area of north eastern Spain. 

3. GB and satellite inversions, this novel approach is useful since we gain the information from the 

surface concentrations, from the total columns, and, for those cases when the satellites are “blind” 

still the system can produce meaningful results based on GB data.  The following will be needed: 

a. For CO and NOx, prepare the cost function combining GB data and satellite data.  

b. Perform sensitivity tests assigning a number-of-observations dependent weight (uncertainties) 

to the contributions of GB and satellite, considering the treatment of the lowest layer and the 

total column differently.  

4. Generate a random sampling system of the observational data to partially overcome the existing 

correlation between measurements and therefore the non-zero non-diagonal terms of the covariance 

matrix for the aforementioned type of data  

5. Develop a weighting system to, in case of significant modification of the emission inventory by the 

a posteriori, modify the outputs of HERMES and, if possible, bring back the grid cells with 

modified inventory into the HERMESv2.0 model.  

Evaluation will be crucial. The INAQUA system will be tested in detail in the Barcelona 

urban/suburban areas and northeastern Spain using data from CCAA, municipalities, AirBase stations 

and for the episodes formerly used to evaluate CALIOPE-AQFS model. Evaluation at a regional scale, 

considering the whole Spanish area will be also done to ensure better evaluation for the satellite 

inversions. The resulting (a posteriori) emission fluxes will be compared to HERMESv2.0 a priori and 

will be used as input to perform forward analysis and forecast calculations with CALIOPE-AQFS that 

will be evaluated with independent measurement data (satellite or a sub-set of GB data, depending of 

the data source used in the inversion, to guarantee evaluation with independent data). 

1.2  Clarity and quality of transfer of knowledge/training for the development 
of the researcher in light of the research objectives  

As a post-doc researcher and at the developmental section of the Data, Methods and Modelling 

Division of the Austrian weather service, I have acquired expertise on ATM for a variety of 

applications, including high resolution meteorological modelling, nuclear accident impact s and 

volcanic ash transport forecasting and source term estimate. I am also active as model developer and in 

programming/implementing operational systems to generate tailored forecast products. With this 

fellowship, I aim at becoming proficient in inverse modelling methods for surface emissions using 

innovative tools and data and at generating the methods/systems to establish a new inverse modelling 

research line at the ES-BSC. I will contribute to the ES-BSC by sharing my knowledge in ATM and 

inverse modelling, and my limited expertise in emission inventories and complex air quality modelling 

will be redressed by working in close collaboration as a team with the colleagues at BSC, in particular 

with the CALIOPE–AQFS developers. This collaboration will build on two cornerstones:  

Training will be provided, right at the start of the fellowship, both at the host institution and at the 

National Oceanic and Atmospheric Administration (NOAA) to grant the needed background to perform 

the project with the models at use and at the renown BSC HPC facilities. Given my expertise in ATM 

in general, the training shall be fast and consist of:  

a) NMMB/BSC-CTM chemical aspects, since I have already worked with NMMB
11

,  

b) HERMESv2.0, to acquire knowledge of the state-of-the-art emission model used at BSC, 

c) CALIOPE-QFS system as a whole to  properly assess the potential improvements INAQUA may 

provide, and,  

d) 1-month stay at NOAA under the supervision of Dr. Brioude, the main developer of the inverse 

modelling methodology that will be used in INAQUA. This stay will ensure a fast acquisition of in-

depth knowledge of the system and its most recent advances.    

                                                 
11

 http://www.dtcenter.org/visitors/reports_2012/DTC-Morton-Arnold-2012-Report.pdf 
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Teamwork: Periodic (monthly) meetings will ensure communication and collaboration with the 

personnel involved in CALIOPE-AQFS developments to ensure that the INAQUA project is in line and 

consistent with the ES-BSC most recent developments. This will be accompanied with a website with 

an internal wikipage for discussions, test data and a ticket system. 

This fellowship shall provide the opportunity to expand our networking capabilities. I will 

initiate/establish collaborations with NOAA-CIRES, the main source of the inverse modelling systems 

INAQUA will use and, in addition, I will bridge ES-BSC with the FLEXPART community and the 

community that use Lagrangian models for inverse modelling. The ES-BSC experience and my own 

grant the background for the INAQUA success. 

Finally, in the mid-long term and, as a result of this grant, it is planned to establish an inverse 

modelling research line at the ES-BSC that, together with the data assimilation existing one, would 

complement the ES-BSC activities and improve its AQ capabilities, while providing a platform for 

future activities (mitigation strategies, emergency response systems, etc.).  

1.3 Quality of the supervision and the hosting arrangements 

 Qualifications and experience of the supervisor (s)  

Dr. Oriol Jorba, leader of the BSC-ES Atmospheric Composition group since 2008. He has 

participated in projects funded by the European Commission on air quality, specifically in aerosols, 

(APPRAISAL, EARLINET, FIELD-AC, ACTRIS1, ACTRIS2) and in the application of atmospheric 

modeling in HPC (IS-ENES, IS-ENES2, RETHINK big). He led the research project on the 

development of the multiscale chemical weather forecasting system NMMB/BSC-CTM, which is the 

official model used by the Barcelona Dust Forecast Center (BDFC), the WMO Regional 

Meteorological Center specialized on Atmospheric Sand and Dust. He has been assessor in air quality 

impact assessment projects for companies (PRySMA Calidad y Medioambiente, S.A., IBERDROLA, 

Gas Natural, PB Powers, SGS TECNOR, S.A., INYPSA Informes y proyectos, S.A.). He has been a 

Spanish representative member of the management committee of COST Actions ES1002 and ES1004, 

and is part of the International Technical Meeting on Air Pollution Modelling and its Application 

(ITM) scientific committee since 2012. He is an active member of the International Cooperative for 

Aerosol Prediction (ICAP) and the Air Quality Modelling Evaluation International Initiative 

(AQMEII). He maintains regular collaborations on aerosol modelling with the NASA Goddard Institute 

for Space Studies, National Center for Environmental Prediction, Finish Meteorological Institute, 

among others. He is a scientific reviewer of the Scientific Commission of the Spanish National 

Research Program. His research expertise includes high resolution mesoscale meteorology and air 

quality, development of online meteorology-chemistry models, boundary layer, atmospheric chemistry 

studies and environmental impact assessment. He has co-authored more than 50 papers in international 

scientific journals, over 100 communications in international conferences and directed 6 PhD theses. 

 Hosting arrangements 

During the fellowship I will be integrated in the ES-BSC, led by Dr. Doblas. I will benefit from both 

the direct scientific exchange among its members and the synergies with the other multidisciplinary 

BSC departments. In addition the host institution will provide access to its unique infrastructure, 

including the supercomputing facilities. BSC also has complete scientific library and subscriptions to 

all relevant journals in the field. Moreover, BSC researchers and especially the supervisor has an 

outstanding network of relevant professional contacts, both in the academic and private sector that can 

be leveraged to build up the own network.  

The standard fellowship agreement based on the European Union Horizon 2020 contractual rules and 

the Spanish fiscal and social security laws will be prepared by the BSC support services, and the 

financial issues related to the fellowship will be handled by the financial services; both have a vast 

experience in this regard, based on a large number of previous EU contracts. The set of measures 

aiming to foster research careers and strengthen internal training are based on the principles of the 

European Charter for Researchers and on the Code of Conduct for Recruitment and are well-recognized 

with the badge of Human Resources Excellence in Research (HRS4R). 
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All BSC arrangements offer a highest quality ideal environment for boosting my career development. 

1.4 Capacity of the researcher to reach and re-enforce a position of 
professional maturity in research 

During my career I have worked in interdisciplinary fields, with ATM as basis. My initial ATM 

expertise on natural radioactivity was expanded to high resolution meteorological modelling and 

nuclear risk assessment. I got introduced to inverse modelling in an evaluation of the Fukushima Dai-

ichi nuclear accident
12

, which became one of the most cited source-term estimates, and later on in the 

VAST (vast.nilu.no project) for volcanic eruptions. The career shift towards academic consultancy for 

the Austrian weather service (ZAMG) introduced me to applied research, with user-oriented tasks and 

World Meteorological Organisation (WMO) related activities. There, I increased my work as model 

developer, on nuclear emissions emergency response and impact analysis systems, and on the 

generation of operational services with inverse and ensemble modelling for aviation applications. In 

addition, I have developed a wide network that spans from Universities, to official weather centers, 

research institutes and non-profit institutions. Those collaborations have successfully resulted in: 

publications, for instance FLEXPART-WRF version 3.1
13

 with Dr. Brioude (NOAA); grants, such as 

the award of a DTC-NCAR grant to test the NOAA NMMB operational component with Dr. Morton 

(UAF); projects, such as the CTBTO project on Enhancements to FLEXPART together with UAF and 

AWST and collaborations with non-profit organisations such as NRDC (USA).  

The years invested in competitive projects, have resulted in 20 papers in indexed journals (~ 467 

citations, h-index 9) with 6 as first author, several scientific reports and deployment of operational 

tools. Last, I led and performed several outreach activities, including the HiRCoT international 

workshop, tailored courses (5 until the moment) for universities/organisations (e.g.,  the Hong Kong 

Observatory, NUIG, TTORCH) and advising on ATM aspects for two master theses and one PhD.  

This fellowship may give me the opportunity to:  

 Further develop skills in state-of-the-art inverse modelling 

 Acquire knowledge on emission inventory modelling and emission inventory data, using with state-

of-the-art satellite data 

 Increase project management skills and become a leading researcher with capacity to generate 

projects and attract competitive funding. 

Career development- Short and long-term planning 
2009 Post-doctoral researcher BOKU /INTE 

- Risk studies on nuclear accidents from a climatic perspective 

- High resolution atmospheric transport modelling and representativeness of stations using backtracking 

- Model development (FLEXPART)/ improvement of static data used by models (WRF) 

2012 - current Academic scientific consultant ZAMG 

- Inverse modelling for volcanic eruptions using GB data and satellite data 

- Develop FLEXPART and improve efficiency by generating a pre-processing system 

- Emergency response systems for volcanic and nuclear events 

- Preparation of test-case studies for the generation of user-oriented satellite products 

2016 -2017 Marie Curie Fellow ES-BSC 

- Increase expertise on AQ systems, emission inventory models and satellite products for AQ  

- Lead the development of the inversion modelling system INAQUA. Develop an inversion modelling 

system with FLEXPART, NMMB/CALIOPE-AQFS and observational data. 

- Increase networking with inverse modelling developers by including a stay at NOAA 

2017 - 2020 BSC research scientist ES-BSC 

- Extend the application to other aerosols, strengthen the inverse modelling line and coordinate it with the 

DA line by generating a small amount of PhD positions. 

- Extend the INAQUA system to more detailed satellite inversions with the available satellite data. 

- Test the expansion of the system to formally include inverse modelling and data assimilation in 

                                                 
12

 Stohl et al., Atmos. Chem. Phys., 12, 2313-2343, 2012. 
13

 Brioude et al., Geosci. Model Dev., 6, 1889-1904, 2013. 
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CALIOPE-QFS, generate the system CALIOPE-INAQUA-AQFS 

2020/onwards  BSC senior scientist ES-BSC 

- Have mature line on inverse modelling at BSC. Extend it to larger scales and trend studies. 

- Coordinate with CSIC to include activities in measurement campaigns, including campaign planning and 

improved inverse modelling system using measurements from fixed/mobile devices. 

 

2. Impact 

2.1 Enhancing research- and innovation-related human resources, skills, and 
working conditions to realise the potential of individuals and to provide 
new career perspectives 

At a European scale, INAQUA shall contribute to the advancement of AQ Models for regionally-

oriented studies and may complement existing initiatives that support EU directives addressing societal 

health impacts. The methods will be tested in a Spanish region but with minor adaptation, it will be 

applicable elsewhere. It shall make use of European datasets, including the existing and upcoming 

European Space Agency satellite missions, and also data from the European Environment Agency, 

increasing areas of cooperation and interrelation. INAQUA impacts shall be: 

- Develop simple inverse modelling methods at a regional local scales for systems without adjoint 

models, focused on largely urbanized areas. 

- At a regulatory level, to complement existing initiatives, corroborate/identify deficiencies in the 

emissions and emission rates at regional scales.  

At a national scale, INAQUA will improve the CALIOPE-QFS system and therefore provide better AQ 

assessments for its pre-defined regions. National research can benefit of such and improved approach 

as well as national or local decision makers. The main impacts will be: 

- A revision of the current emission inventories of Catalonia and Spain. With identification of 

potential areas where emission models may present deviations.  

- An improved AQ system to make better forecasts at high resolution and thus, improve potential 

regional mitigation strategies. 

- Addition of an off-line (potentially on-line) system to correct deviations in the HERMES model. 

- Develop a full inverse modelling line that could be combined with the data assimilation line to have 

a state-of-the-art air quality system making use of potentially all available data.   

- Increase of international and national networking in the field of inverse modelling. 

- Generation of a small set of test cases and inventories to be used also by other institutions. 

At a professional/personal scale, the project will produce long term impacts that include: 

- Consolidate as an independent researcher specialised on inverse modelling  

- Acquire of improved managerial skills including capacity to generate projects and attract 

competitive funding. 

- Increase my research network by strengthened collaborations with the AQ and IM. 

- Develop knowledge on current and future satellite missions, one of the pillars in my future work. 

2.2 Effectiveness of the proposed measures for communication and results 
dissemination  

 Communication and public engagement strategy of the action  

- For the public in general, the main results of BSC will be published in the BSC monthly newsletter 

- Inclusion of the project information, progress and results in several dissemination activities of BSC, 

e.g. website, presentations, leaflets, brochures. 

- Participation in MareNostrum open days, aimed at high school, graduate students and general 

public. Participation in the professional tours for companies (more than 5000 visitors per year). 

- It is planned to make, in collaboration with the BSC communication department, a YouTube video 

with the main outcome of the project and reasons behind the project related to emission inventories.  
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 Dissemination of the research results  

The research results will be communicated to both experienced and early researchers. In addition, 

special actions will be taken to disseminate the results to decision makers.  Data (provided agreement 

with the data source) and software will be freely downloadable. 

- The project will have a web portal for the interested researchers and potential end-users. The results 

of the project will be accessible there. Appropriate information on databases and links to sources 

(e.g. Copernicus, MACC-III, GlobEmission projects, EEA and ESA) will be provided.  

- To increase awareness among the potential decision makers and European initiatives in the same or 

similar field, such as MACC, Globemissions and Copernicus, a report will be prepared with the 

main outcome and advertised.  

- To share knowledge with early PhD and post-docs researchers, INAQUA will participate in the 

yearly BSC Doctoral Symposium, platform for knowledge sharing in an international environment.  

- It is planned at least two peer-reviewed papers will be produced and published in GMD and ACP. 

One methodological of the combined Lagrangian/Eulerian system (D1.4), one with a detailed study 

on the impacts of INAQUA into the CALIOPE-AQFC (D1.5).  

- Participation in conferences will be another means of sharing scientific knowledge. The well-

known European Geosciences Union Conferences (EGU) will be one of the main platforms of 

disseminations. In addition results will be presented, if possible, in the FAIRMOD meetings.   

 Exploitation of results and intellectual property 

The general approach for exploitation of the results is to make them publicly available, through peer-

reviewed open discussion journals and through the INAQUA web portal.  It will require registration so 

that it allows to a) estimate the use (number users/countries) and b) estimate researchers/users that 

would in turn become potential partners in future collaborative research actions with the BSC. 

3. Implementation 

3.1 Overall coherence and effectiveness of the work plan  

 Work Packages and Deliverables description;  

WP1: Management and dissemination Deliverables Date 

Aim: overall management, dissemination and 

outreach activities. 

Tasks: 

T1.1 General management 

T1.2 Progress monitoring 

T1.3 Dissemination and public engagement 

D1.1 Management plan M1 

D1.2 Progress monitoring reports and 

final report 

3-monthly 

M24 

D1.4 Publication on WP2/WP3 M12 

D1.5 Publication on WP4/WP5  M20 

D1.6 YouTube video M24 

WP2:  GB inversion   Deliverables Date 

Aim: prepare the IM system to use GB data 

Tasks: 

T2.1 Data preparation and selection of episodes  

T2.2 Define methodology to get SRS (bwd/fwd) 

T2.3 Implementation of the inversion system 

T2.4 Evaluation 

D2.1 List of episodes for 

evaluation/testing, including the 

corresponding measurement data sets 

M2 

D2.2 Inverse modelling (IM) system 

(software)  for GB inversions with 

Lagrangian/Eulerian models 

M8 

WP3:  SAT inversion  Deliverables Date 

Aim: prepare the IM system to use satellite data 

Tasks: 

T3.1 Data preparation  and selection of episodes 

T3.2 Define methodology to get SRS (fwd) 

T3.3 Implementation of the inversion system 

T3.4 Evaluation 

D3.1 List of episodes for 

evaluation/testing, including the 

corresponding data sets and 

specification of data 

M8 

D3.2 IM system (software)   for SAT 

inversions using averaging kernels and 

clouds for uncertainties 

M14 

WP4:  GB + SAT inversion  Deliverables Date 
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Aim: prepare the IM system to use both GB and 

satellite data together 

Tasks: 
T4.1 Implementation of the inversion system 

T4.2 Define a weighting system/sensitivity study 

T4.3 Evaluation 

D4.1 IM system (software)  for GB + 

SAT inversions 

M19 

D4.2 Set with sensitivity studies and 

cases, including evaluation software 

M20 

WP5: Feedback to emission models Deliverables Date 

Aim: improve the HERMES emission model 

finding a system to feedback onto it 

Tasks: 

T5.1 Define feedback methodology 

T5.6 Evaluation in HERMES/CALIOPE-AQFS 

D5.1 Document with the definition of 

feedback strategy for emission 

inventories and for the HERMES 

model 

M22 

D5.2  Set of corrected emission 

inventories for selected episodes 

M24 

 List of major milestones and associated risks; 

MILESTONE (m1) : Adaptation of the inverse model to GB data with FLEXPART and  

CALIOPE-AQFS 

Date: M8 

Dependencies: This milestone is needed to undertake the tasks in WP2 and WP4 

Risk: The Combination system to use FLEXPART to constrain the NMMB forward runs is not possible  

Contingency plan: Very unlikely, if unsuccessful, the alternative approach of using solely FLEXPART to 

calculate the SRS would be taken. The remaining aspects should present no major problems. 

MILESTONE (m2):  Adaptation of the inverse model to use forward runs for efficient 

inverse modelling with satellite data  
Date: 

M14 

Dependencies: This milestone is needed to undertake part of the tasks in WP3 and WP4. 

Risk: The forward runs presents programming efforts that may delay the project making it unfeasible 

Contingency plan: use the backwards approach with FLEXPART 

MILESTONE (m3): Inverse modelling methodology using satellite and GB data at once  Date: M19 

Dependencies: This milestone is needed to fulfil the tasks in WP4 and WP5 

Risk: the combined data cannot be used to give meaningful results due to the different data type and 

weight Contingency plan: use the independent inversions and average the a posterior for the corrections 

of the emission inventories. 

MILESTONE (m4): Methodology to feedback the emission inventory model  Date: M19 

Dependencies: This milestone is needed to fulfil the tasks in WP5 

Risk: the risk is high due to the complexity of the HERMES model. 

Contingency plan: Generate a correction system for the outcome of HERMES before feeding it into the 

chemical transport model instead of directly feeding HERMES 

3.2 Appropriateness of the management structure and procedures, including 
quality management and risk management  

Within BSC, a qualified project manager will support the researcher in all the legal, financial and 

administrative arrangements needed and work in close contact with Education, Human Resources and 

Communications departments for all training arrangements and dissemination and outreach activities. 

Finances of the project will be managed according to MSC funding rules signed at the grant agreement 

and will follow the established processes at the host organization, which has wide experience in 

managing such projects. I will work in close contact with the supervisor and the staff who will review 

the progress of the work on a regular basis. This will allow the evaluation of the progress against the 

work plan, and increase assistance in a timely manner if the necessity arises. 

 Risk management 

Objective Risk Contingency plan 

Adaptation of the 

inversion to use the SRS 

fields from CALIOPE 

Very 

low 

The SRS can be obtained with any model just with the right 

conversions and methods. As an extreme case, the system could then 

solely base on FLEXPART, which has already been tested 

Adaptation of the 

inversion to use GB data 

Very 

low 

Unlikely, since the method has proven to be effective and valid for 

aircraft data. No contingency plan 
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Adaptation of the 

inversion to use SAT 

data 

Medium 

- high 

The adaptation requires a new efficient method to calculate SRS fields 

in a forward way and to have enough data to constrain the inversion. 

Also systematic errors could appear that would hamper the quality of 

the inversion. This could extend the project beyond the 2 years limit. 

This would be alleviated by closer collaborative work at BSC and by 

converting the task into a proof of concept, becoming guidance for 

further projects. Project is still successful then, given that an inversion 

system is guaranteed with the GB data inversion. 

Adaptation of the 

inversion to use GB + 

SAT data 

Medium 

- high 

Due to the same reasons as the one above. The contingency plan 

consists on basing the INAQUA system on the GB inversions and 

feedback to the HERMES model. Same contingency plan as above. 

Feedback to the emission 

model 

High Generate a correction system for the outcome of HERMES before 

feeding it into the chemical model instead of directly feeding 

HERMES 

 Intellectual Property Rights (IPR). 

INAQUA aims at having all its products and developments made public using a public license to allow 

general use from the research community and potentiate a community-oriented approach. The project 

will aim at using free data to achieve, as much as possible, the open source-open data view.   

3.3 Appropriateness of the institutional environment (infrastructure) 

The Barcelona Supercomputing Center, (BSC), is a public consortium composed of: the Spanish 

Ministry of Economy and Competitiveness, the Catalan government and Universitat Politècnica de 

Catalunya (UPC). BSC has the mission to research, develop and manage information technology in 

order to facilitate scientific progress. BSC-CNS is one of the first eight Spanish “Severo Ochoa Centre 

of Excellence” awarded by the Spanish Government and one of the four hosting members of the 

European PRACE Research Infrastructure FP7 project. BSC hosts the MareNostrum III supercomputer, 

used in a Tier-0 PRACE system with 1Pflop/s capacity.  

The BSC Earth Sciences Department (ES-BSC) aims at carrying out research in Earth system 

modelling. The high performance capabilities and the close collaboration with the Computer Sciences 

department allow increasing the spatial/temporal resolution of atmospheric modelling systems to 

improve our knowledge on dynamic patterns of air pollutants in complex terrains and atmospheric 

interactions/feedbacks of physico-chemical processes. ES-BSC produces daily operational air quality 

and mineral dust forecasts for scientific purposes and to support national initiatives for air quality 

prevention. In addition, ES-BSC is an active air quality model developer, including emission models. 

According to the previous paragraphs, and given the quality of the arrangements and its implementation 

as explained in sections 1.3 and 3.2 the BSC’s Earth Sciences department maximizes the chances of a 

successful outcome of this fellowship. It has the adequate high-performance computing infrastructure 

and personnel; both computational and multidisciplinary knowledge needs, an outstanding international 

network; and experience in the administration of projects of the European Union.  

3.4 Competences, experience and complementarity of the participating 

organisations and institutional commitment 

 Commitment of beneficiary and partner organisations to the programme  

The elevated experience of the applicant and supervisor, together with the high level of excellence at 

the hosting institution and their match on the project, provide the necessary background for the 

successful implementation of the proposed research and the continuity of the fellow career 

development. The scientific challenges in the framework of the proposal will ensure the two-way 

transfer of knowledge reinforcing the skills of all participants. Likewise, the completion of INAQUA 

will increase their visibility and competitiveness within the research job market attracting governmental 

funds and being at the core of technological and innovative policy in European countries. Finally, the 

scenario that will bring this fellowship, in addition to be mutually beneficial could establish a solid base 

for long-term collaborations and lead to pioneering activities in AQ modelling. 
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    INAQUA Gantt Chart 

 

 
 
Each colour represents a Work Package (grey, blue, green, yellow, violet).  

 

 
 

 STOP PAGE COUNT – MAX 10 PAGES 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Milestones m1 m2 m3 m4

Stay at NOAA

Conferences/Workshops

WP1 Management & Dissemination

T1.1 Management D1.1

T1.2 Progress monitoring D1.2

T1.3 Outreach activities D1.4 D1.5 D1.6

WP2 Preparation of the GB inversion

T2.1 Data preparation and selection of episodes D2.1

T2.2 Define methodology to get SRS (bwd/fwd)

T2.3 Implementation of the inversion system D2.2

T2.4 Evaluation

WP3 Preparation of the SAT inversion

T3.1 Data preparation  and selection of episodes D3.1

T3.2 Define methodology to get SRS (fwd)

T3.3 Implementation of the inversion system

T3.4 Evaluation D3.2

WP4 SAT + GB inversions 

T4.1 Implementation of the inversion system D4.1

T4.2 Define a weightening system + sens. study

T4.3 Evaluation D4.2

WP5 Feedback to the HERMES model

T5.1 Define feedback methodology D5.1

T5.6 Evaluation in HERMES/CALIOPE-AQFS D5.2

YEAR 1
WP Task

YEAR 2
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4. CV of the Experienced Researcher  
 

PERSONAL INFORMATION 

Arnold Arias, Delia 

Researcher ID:  

http://scholar.google.at/citations?user=OxAPiX0AAAAJ&hl=en 
https://www.researchgate.net/profile/Delia_Arnold 
http://orcid.org/0000-0003-1204-234X  

Date of birth:  15 April 1978   

 EDUCATION  

2009 PhD (with European mention), Nuclear Engineering, Technical University of Catalonia, Spain. 

2007 Master of Advanced Study, Technical University of Catalonia, Spain. 

2002 Degree in Physics, University of Barcelona, Spain. 

 CURRENT POSITION(S) 

2015 July – present  Senior Academic Consultant (full free-lancer, based on Spain), Central Institute 

for Meteorology and Geodynamics (ZAMG), Vienna, Austria  

 

 PREVIOUS POSITIONS 

2012 – 2015 July  Senior Academic Consultant with a “Freierdientsvertrag” (half free-lancer, based in 

Vienna), Central Institute for Meteorology and Geodynamics (ZAMG), Vienna, Austria  

2009 – 2012   Research Assistant, Technical University of Catalonia, Institute of Energy Technologies, 

Barcelona, Spain. 

2009 – 2011  Research Position (post-doc), University of Natural Resources and Life Sciences, 

Institute of Meteorology, Vienna, Austria. 

2006 – 2009   Research Position, Technical University of Catalonia, Institute of Energy Technologies, 

Barcelona, Spain.  

2003 – 2004  Research Assistant, Technical University of Catalonia, Institute of Energy Technologies, 

Barcelona, Spain. 

2004 – 2009 PhD student, Technical University of Catalonia, Barcelona, Spain. 
 
 FELLOWSHIPS AND AWARDS 

2012 - Visiting scientist award, Developmental Testbed Center at NCAR, Moving the NEMS and 

NMM-B Into a Broader Community Resource Environment.  

2009 - Young Scientist Travel Award, ICAM2009, 11–15 May. 2009, Rastatt, Germany.  

2009 - PhD awarded with high honours. 

2004 - 3- year Research Personal Grant from the Ministry of Education and Culture in Spain, under the 

MCYT research project REN2002-01994. 

 RESEARCH STAYS 

Jun 2013 - 2 week in the Developmental Test-bed Center, NCAR, Boulder, Colorado, USA. 

Jan 2012 - 1-month at the Arctic Region Supercomputing Center, Fairbanks, Alaska.  

2006/2007 - 2 5-months stays in 2006 and 2007 at the Institute of Meteorology, University of Natural 

Resources and Life Sciences, Vienna, Austria. 

 MAIN RESEARCH/APPLIED RESEARCH AREAS 

Atmospheric transport modelling: Ten years of experience with Lagrangian atmospheric transport 

modeling (receptor/source oriented) for atmospheric tracers, and nuclear and volcanic emissions. 
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Mainly with the model FLEXPART (ECMWF, GFS and WRF versions). Experience in model 

development (FLEXPART-WRF and FLEXPART ECMWF versions), evaluation and model-

intercomparisons.  

Meteorological modelling with research NWP (MM5, WRF, NMMB) with special emphasis on areas 

with complex topography and high resolution requirements. Benchmarking of NWP models and 

computational aspects (http://weather.arsc.edu/WRFBenchmarking/).  

Inverse modelling: Experience in inverse modelling to make source term estimates of volcanic 

emissions with both ground-based measurements and satellite measurements, for fine ash and SO2 

aiming not only at aviation applications but also towards air quality and health implications. 

 PARTICIPATION AND ROLE IN PROJECTS 

Participation in R&D&I projects funded in competitive tenders 

Project: description Role  

Enhancements to FLEXPART Software on a Call-Off Basis, funded 

by the Comprehensive Nuclear Test-ban Treaty Organisation (CTBTO), 

2015 

Researcher 

VAST- Volcanic Ash Strategic-Initiative Team, funded by: European Space 

Agency 2012-2015, http://vast.nilu.no/   

Researcher, interim coordinator 

of the operational 

demonstration services package   

CommunityNEMS - Moving The NEMS & NMM-B Into a Broader 

Community Resource Environment, funded by: NCAR Developmental Testbed 

Center’s Visitor Program, USA, 2012-2013, 

https://sites.google.com/site/communitynems/  

Researcher, visualization and 

testing of the system 

VASCHBEAR – Simulations of volcanic eruptions  with consideration of 

chemical conversion processes, Funded by the Austrian Ministry, Internal 

ZAMG project 

Researcher 

QUALFLEX– Quality assurance, evaluation and inverse modelling with 

FLEXPART, Funded by the Austrian Ministry, Internal ZAMG project 

Researcher 

Nuclear Risk, funded by: Austrian Institute for Applied Ecology, Vienna, 

Austria, 2011 

Researcher 

Flexrisk - Flexible tools for assessment of nuclear risk in Europe, funded by: 

Klima- und Energiefonds, Vienna, Austria, 2009-2012, flexrisk.boku.ac.at 

Researcher, interim leader of 

the work package “atmospheric 

modelling” 

HIRMOD: High-resolution atmospheric modelling in complex terrain for 

future climate simulations, funded by: Klima- und Energiefonds,Vienna, 

Austria, 2009-2012 

Researcher 

MATER -  Development and validation of advanced models for atmospheric 

dispersion, funded by the Spanish Ministry of Science and Innovation 

(MICINN), Spain,  2009-2011 

Researcher 

ANALYSIS OF THE REPRESENTATIVENESS OF PTS-ATM -, funded 

by: Comprehensive Nuclear Test-ban Treaty Organisation (CTBTO), 
2009 - 2010 

Researcher, leader of the 

scientific aspects 

Study on the dynamics of atmospheric radon concentrations measured at 

the Spanish automatic surveillance networks and its application to air 

Researcher (PhD) 
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mass movement, Spanish Ministry of Science and Innovation (MICINN), 

Spain,  2002-2005 

Participation in non-funded  R&D&I projects  

Project: description Role  

WMO Task Team on Meteorological Analyses for Fukushima-Daiichi 

Nuclear Power Plant Accident , PI: Roland Draxler, NOAA. 

Researcher 

VATMIS -  Volcanic Ash Transport Model Intercomparison Study , PI: 

Don Morton, UAF 

Researcher 

ANALYSIS OF THE REPRESENTATIVENESS OF PTS-ATM -, 

funded by: Comprehensive Nuclear Test-ban Treaty Organisation 

(CTBTO), 2009 - 2010 

Researcher, leader of the scientific 

aspects 

 SUPERVISION OF GRADUATE STUDENTS AND POSTDOCTORAL FELLOWS 

Co-supervision of one master thesis (Sansaloni, 2010: “Study of the detection of xenon in underground 

explosions”) and informal supervision on atmospheric transport aspects from one master thesis 

(Klonner 2013: “Clustering ECMWF ENS ensemble predictions to optimise FLEXPART plume 

dispersion ensembles“)  and one PhD  (Grossi, 2013: “²²²Rn as a tracer for air mass transport. 

Characterization at a 100-m-high tower on the Southwest Spanish coast”).  

 TEACHING ACTIVITIES (if applicable)  

Oct 2015 - Invited at the Norwegian Institute for Air Research to provide a FLEXPART Training 

course aiming at nuclear emissions. 1-2 October 2015. 

Jan 2015 - Invited at the University of Galway Ireland to provide a FLEXPART Training course aiming 

at nuclear and volcanic emissions. 20-22 January 2015. 

Oct 2014 - Invited at the Hong Kong Observatory to provide a FLEXPART Training course aiming at 

nuclear emissions. 15-17 October 2014. 

Teaching activities in the inter-university Master of Energy (Technical University of Catalonia, 

University of Barcelona) and in internal courses in the Institute of Energy Technologies 

(Technical University of Catalonia). 

FLEXPART Training Course 2012 and 2014. Funded by the TTORCH - European Science Foundation 

initiative at the University of Vienna, Austria, 2012 and 2014. 

Informal International FLEXPART course at the Institute of Energy Technologies, Technical 

University of Catalonia, Barcelona, Spain, 2009. 

 ORGANISATION OF SCIENTIFIC MEETINGS  

HIRCOT – Issues in high-resolution atmospheric modelling in complex topography, 21-23 February 

2012. http://www.boku.ac.at/met/report/BOKU-Met_Report_21_online.pdf  

 MEMBERSHIPS OF SCIENTIFIC SOCIETIES  

Member of the FLEXPART developers group 
Member of the European Geosciences Union EGU 

 SELECTION OF PEER REVIEWED PUBLICATIONS AND SCIENTIFIC REPORTS 

1. N.I. Kristiansen, D. Arnold, Improving model simulations of volcanic emission clouds and 

assessing model uncertainties, AGU Monograph: Characterizing Uncertainties in Natural 

Hazards. Accepted. 

2. Vargas, D. Arnold, J.A. Adame, C. Grossi, M.A. Hernández-Ceballos, J.P. Bolivar (2015), 

Analysis of the vertical radon structure at the Spanish “El Arenosillo” tower station, J. Environ. 

Radioact, 139, 1-17, 2015. 
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3. D. Arnold, C. Maurer, G. Wotawa, R. Draxler, K. Saito, P. Seibert, Influence of the 

meteorological input on the atmospheric transport modelling with FLEXPART of 

radionuclides from the Fukushima Daiichi nuclear accident, Journal of Environmental 

Radioactivity, Available online 27 March 2014, ISSN 0265-931X, 

http://dx.doi.org/10.1016/j.jenvrad.2014.02.013. 

4. R. Draxler, D. Arnold, M. Chino, S. Galmarini, M.w Hort, A. Jones, S. Leadbetter, A. Malo, C. 

Maurer, G. Rolph, K. Saito, R. Servranckx, T. Shimbori, E. Solazzo, G. Wotawa (2013): World 

Meteorological Organization's model simulations of the radionuclide dispersion and deposition 

from the Fukushima Daiichi nuclear power plant accident, Journal of Environmental 

Radioactivity, Available online 31 October 2013, ISSN 0265-931X, 

http://dx.doi.org/10.1016/j.jenvrad.2013.09.014. 

5. D. Morton, D. Arnold, P. Webley, G. Wotawa and B. Stunder (2013). Unified model 

intercomparison for volcanic ash transport modelling. International Journal of Environment 

and Pollution (under review)  

6. J. Brioude, Arnold, D., Stohl, A., Cassiani, M., Morton, D., Seibert, P., Angevine, W., Evan, 

S., Dingwell, A., Fast, J. D., Easter, R. C., Pisso, I., Burkhart, J., and Wotawa, G. (2013): The 

Lagrangian particle dispersion model FLEXPART-WRF version 3.1, Geosci. Model Dev., 6, 

1889-1904, doi:10.5194/gmd-6-1889-2013. 

7. O. Jorba, M. Pandolfi, M. Spada, J.M. Baldasano, J. Pey, A. Alastuey, D. Arnold, M. Sicard, B. 

Artiñano, M.A. Revuelta, X. Querol (2013): Overview of the meteorology and transport 

patterns during the DAURE field campaign and their impact to PM observations, Atmospheric 

Environment, 77, pp. 607-620, ISSN 1352-2310, 

http://dx.doi.org/10.1016/j.atmosenv.2013.05.040. 

8. R. Draxler, D. Arnold, S. Galmarini, M. Hort, A. Jones, S. Leadbetter, A. Malo, C. Maurer, G. 

Rolph, K. Saito, R. Servranckx, T. Shimbori, E. Solazzo and G. Wotawa (2013): The World 

Meteorological Organization’s Evaluation of Meteorological Analyses for the Radionuclide 

Dispersion and Deposition from the Fukushima Daiichi Nuclear Power Plant Accident. 

http://www.wmo.int/pages/prog/www/CBS-

Reports/documents/WMO_fnpp_final_AnnexIII_24Jan.pdf 

9. D. Arnold, D. Morton, I.Schicker, P. Seibert, M.W. Rotach,  K. Horvath, J. Dudhia, T. 

Satomura, M. Müller, G, Zängl, T. Takemi, S. Serafin, J. Schmidli, S. Schneider (2012): Issues 

in high-resolution atmospheric modelling in complex topography - the HiRCoT workshop. 

Croatian Meteorological Journal, 47.  

10. D. Arnold, P. Seibert, H. Nagai, G. Wotawa, P. Skomorowski, K. Baumann-Stanzer, E. 

Polreich, M. Langer, A. Jones, M. Hort, S.Andronopoulos, J. Bartzis, E. Davakis, P. 

Kaufmann,and A. Vargas (2012): Lagrangian models for nuclear studies: Examples & 

applications. In: J. C. Lin, D. Brunner, C. Gerbig, A. Stohl, and P. Webley (eds.), Lagrangian 

modeling of the atmosphere, AGU Geophysical Monograph, American Geophysical Union. 

11. Baeza, J.A. Corbacho, A. Rodríguez, J. Galván, R. García-Tenorio, G. Manjón, J. Mantero, I. 

Vioque, D. Arnold, C. Grossi, I. Serrano, I. Vallés, A. Vargas (2012): Influence of the 

Fukushima Dai-ichi nuclear accident on Spanish environmental radioactivity levels, Journal of 

Environmental Radioactivity, 114, pp. 138-145, ISSN 0265-931X, 

http://dx.doi.org/10.1016/j.jenvrad.2012.03.001. 

12. D. Arnold, D. Morton, I. Schicker, P. Seibert, M. W. Rotach, K. Horvath, J. Dudhia, T. 

Satomura, M. Müller, G. Zängl, T. Takemi, S. Serafin, J. Schmidli,S. Schneider (2012): High 

Resolution Modelling in Complex Terrain. Report on the HiRCoT 2012 Workshop, Vienna, 21 

23 February 2012. BOKU Met Report 21, 55 pp. ISSN 1994-4179 (Print), ISSN 1994 4187 

(Online). Available at http://www.boku.ac.at/met/report/. 

13. P. Seibert, D. Arnold, H. Kromp-Kolb, N. Arnold (2012): Interactive comment on “Global risk 

of radioactive fallout after nuclear reactor accidents” by J. Lelieveld et al.. Atmos. Chem. Phys. 

Disc., 11, C14359-C14351; ISSN 1680-7375. 

14. Stohl, Seibert, P., Wotawa, G., Arnold, D., Burkhart, J. F., Eckhardt, S., Tapia, C., Vargas, A., 

and Yasunari, T. J. (2012): Xenon-133 and caesium-137 releases into the atmosphere from the 
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Fukushima Dai-ichi nuclear power plant: determination of the source term, atmospheric 

dispersion, and deposition, Atmos. Chem. Phys., 12, 2313-2343, doi:10.5194/acp-12-2313-

2012.  

15. Grossi, Arnold, D., Adame, J. A., López-Coto, I., Bolívar, J. P., De La Morena, B. A., & 

Vargas, A. (2012): Atmospheric 222Rn concentration and source term at el arenosillo 100 m 

meteorological tower in southwest spain. Radiation Measurements, 47(2), 149-162. 

16. Arnold, I. Schicker, H. Formayer and P. Seibert. (2012): Towards high-resolution 

environmental modelling in the Alpine region . In: Steyn, Douw G., Trini Castelli, Silvia 

(Eds.), Air Pollution Modeling and its Application XXI, p. 269-272; Springer, Dordrecht; 

ISBN 978-94-007-1358.  

17. Arnold, A. Vargas, P.Seibert (2012): Influence of heterogeneous and distant radon sources on 

regional radon transport. Sources and Measurements of Radon and Radon Progeny Applied to 

Climate and Air Quality Studies, Proceedings Series - International Atomic Energy Agency, 

STI/PUB/1541 (ISBN:978-92-0-123610-4) 162 pp. 

18. H. Wenzel, M. Brettner, P. Seibert, B. Theilen-Willige, H. Allmer, M. Höllrigl-Binder, D. 

Arnold, T. Gorgas, H. Kromp-Kolb, G. Mraz (2012): KKW Mühleberg. Fachstellungnahme zu 

sicherheitstechnischen Aspekten des Schweizer Kernkraftwerkes Mühleberg. Erstellt im 

Auftrag des Bundesministeriums für Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft, 

Abteilung V/6 Nuklearkoordination, 335 S. + 2 Anhänge 

19. D. Arnold,  D. Morton, I. Schicker, J. Zabloudil, O. Jorba, K. Harrison, G. Newby, and P. 

Seibert (2011): WRF benchmark for regional applications. In: National Center for Atmospheric 

Research, 12th WRF Users' Workshop, Boulder, Colorado, USA, June 20 - 24, 2011. 

20. D. Arnold, K. Gufler, W. Kromp, H. Kromp-Kolb, G. Mraz, P. Seibert, S. Sholly , P. Sutter 

and A. Wenisch (2012): flexRISK - Flexible Tools for Assessment of Nuclear Risk in Europe. 

In: Steyn, Douw G., Trini Castelli, Silvia (Eds.), Air Pollution Modeling and its Application 

XXI, p. 737-740; Springer, Dordrecht; ISBN 978-94-007-1358-1.  

21. D. Arnold, Vargas, A., Vermeulen, A. T., Verheggen, B., & Seibert, P. (2010): Analysis of 

radon origin by backward atmospheric transport modelling. Atmospheric Environment, 44(4), 

494-502. 

22. D. Arnold, Vargas, A., & Ortega, X. (2009). Analysis of outdoor radon progeny concentration 

measured at the Spanish radioactive aerosol automatic monitoring network. Applied Radiation 

and Isotopes, 67(5), 833-838. 

23. Vargas, Arnold, D., Ortega, X., & Parages, C. (2008). Influence of natural radioactive aerosols 

on artificial radioactivity detection in the Spanish surveillance networks. Applied Radiation 

and Isotopes, 66(11), 1627-1631. 

24. D. Arnold, Vargas, A., Montero, M., Dvorzhak, A., & Seibert, P. (2008). Comparison of the 

dispersion model in RODOS-LX and MM5-V3.7-FLEXPART (V6.2). A case study for the 

nuclear power plant of almaraz. Hrvatski Meteoroloski Casopis, 43 PART 2, 485-490. 

25. D. Arnold, Vargas, A., Cortés, G., & Ortega, X. (2006). Analysis of the natural radon progeny 

contribution to radioactive aerosol monitoring in the automatic Spanish surveillance network. 

Paper presented at the WIT Transactions on Ecology and the Environment, 86, 535-544.  
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5. Capacity of the Participating Organisations  

 

Beneficiary X 

General Description 
The Earth Sciences Department of the Barcelona Supercomputing 

Center (ES-BSC) specialises and develops Earth modelling systems, 

with emphasis on air pollutants dynamic patterns in complex terrains 

and interactions/feedbacks of physico-chemical atmospheric processes, 

including regional climate. ES-BSC produces daily operational air 

quality and mineral dust forecasts for scientific and air quality 

prevention purposes. BSC is a public consortium on the general mission 

to research, develop and manage IT to facilitate scientific progress.  

Role and Commitment of 

key persons (supervisor) 

Dr. Oriol Jorba, head of the ES-BSC Atmospheric Composition Group 

of the Earth Sciences Department of the BSC with 100% enrolment, 

excels at high resolution atmospheric modelling and development of 

online meteorology-chemistry.  He is also the coordinator and guide of 

the research actions of the unit. 

Key Research Facilities, 

Infrastructure and 

Equipment 

BSC-CNS is one of the four hosting members of the European PRACE 

Research Infrastructure FP7 project. BSC hosts MareNostrum III, a 

Tier-0 PRACE system (1Pflop/s), allowing for high resolution 

atmospheric modelling. BSC manages Minotauro, a Sandy Bridge’s 

cluster with NVIDIA GPUs ( more than 100 TFlops).  

Independent research 

premises?  

Yes, all key research facilities, infrastructure and equipment will be 

available for the ER. 

Previous Involvement in 

Research and Training 

Programmes  

BSC plays a relevant national and international role in computer, life 

and earth sciences, having participated in 91, 100, and more than 100 

national, private-founded and European projects respectively. BSC has a 

record of 57 national fellowships (early-stage and senior postdoctoral 

fellowships). Senior researchers at BSC have been able to provide BSC 

researcher with exceptional training and support for scientific growth. 

Current involvement in 

Research and Training 

Programmes  

BSC is currently participating in 21, 20 and 71 national, private-funded 

and European projects respectively, 6 as coordinator. BSC collaborates 

in: PhD programmes: Computer Architecture, Applied Mathematics. 

Master degrees: Supercomputing, Biomedicine, Environmental 

Engineering. Excellence Programmes/Networks: with training activities 

under: Severo Ochoa Excellence Programme (Research seminars 

series); RES (RES training sessions); NVIDIA CUDA/GPU excellence 

center (PUMPS summer school); PRACE (PRACE Advanced Training 

Center); HiPEAC (ACACES summer school, Computing system weeks 

and HiPEAC conferences); H2020-EINFRA-Centers of Excellence for 

computing applications. For all training and education activities see: 

https://www.bsc.es/marenostrum-support-services/hpc-trainings. 

National Research fellowship:4 early-stage postdoc (1 Juan de la Cierva, 

3 Beatriu de Pinós), 10 senior (3 Ramón y Cajal, 1 I3, 6 ICREA). 

European Research Fellowships: ITN and 4 Marie-Curie IF. BSC-ES is 

hosting two Marie-Curie actions: IEF MDRAF and in 2015 DPETNA.  

Relevant Publications 

and/or 

research/innovation 

products 

On-line AQ  products: http://www.bsc.es/caliope/?language=en 

Baldasano, J. M., et al. (2011), An annual assessment of air quality with 

the CALIOPE modeling system over Spain. Sci. Total Environ.,409, 

2163-2178. 

Guevara, M., et al. (2014), Inter-comparison between HERMESv2.0 

and TNO-MACC-II emission data using the CALIOPE air quality 

system (Spain), Atmos. Environ., 98, 134-145. 

Jorba, O., et al. (2012), Potential significance of photoexcited NO2 on 

global air quality with the NMMB/BSC chemical transport model. J. 

Geophys. Res., 117, D13. 
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6. Ethics Issues 

There are no ethics issues expected.  
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