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Figure 2 – Yearly average NO2 concentration over Po Valley (4 km) and Milan (1km) for 2017

Figure 4 - Yearly average PM2.5 concentration over Po Valley (4 km) and Milan (1km) for 2017z

Figure 3 – NO2 validation: comparison of modelled (red/orange) and observed (black/grey) daily mean 
concentration at 289 monitoring sites of the Po Valley
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Figure 5 – PM2.5 validation: comparison of modelled (red/orange) and observed (black/grey) daily mean 
concentration at 126 monitoring sites of the Po Valley

In Action A3, Life REMY carried out the comparison between PMF and CAMx/PSAT source 
apportionment results in order to identify main modeling uncertainties related to a few key 
emission sectors. Source apportionment results cannot be directly validated due to the lack 
of observations, therefore indirect methods are needed. PMF results are based on the direct use 
of measured data and therefore they can provide a useful term of comparison for the source 
apportionment results obtained by the CAMx model. The comparison was performed for PM10 
at urban (Milano Pascal) and rural sites (Mantova Schivenoglia) during 2017 in Po Valley.  The first 
result is that PMF shows unaccounted masses of 5-10% (Figure. 6) at both sites. Figure. 7 shows 
the CAMx-PSAT results, where the not modeled portion (30% and 41% at the urban and rural 
respectively) describes the average bias between modeled and observed data at the receptors. 
Both methods identify a few relevant sources contributing to the total PM10 concentration 
such as Road traffic, Biomass burning, Industry, mainly related to primary PM as well 
as the contribution to the secondary compounds. 
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Figure 6 – PMF pie chart: on the left the Pie chart of PMF-PM10 at Milano Pascal urban site, where 7 
main sources were identified. On the right the pie chart of PMF –PM10 at Mantova Schivenoglia rural 
site, where 6 main sources were identified.

Figure 7 – Pie chart of CAMx PSAT. On the left the CAMx-PSAT pie chart at urban site during 2017 where 
11 sources were identified; on the right the pie chart of CAMX-PSAT at Mantova Schivenoglia rural site, 
where 10 main sources were identified. CAMx source apportionment results, originally referred to 18 
sectors, were rearranged in order to better match the corresponding source definition adopted by PMF.
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As an example of the comparison between the two methods, Figure. 8 shows the reconstruction 
of the contribution to the daily PM10 concentrations due to the use of biomass burning 
in residential and commercial heating (in the Po Valley, biomass burning emissions in local 
inventories are strongly related to pizzerias wood ovens). At the urban site, PMF estimates an 
annual average of 3.1 µg m-3, whilst CAMx/PSAT simulates a total contribution from residential 
and commercial biomass burning of 4.1 µg m-3 revealing a difference between the two 
approaches of 32%.  At rural site (Figure. 9), PMF estimates an annual average of 1.2 µg m-3 while 
CAMx/PSAT estimates 2.5 µg m-3. Concerning the temporal variability of biomass burning 
contributions, the correlation coefficients (R2) were very low (0.4 and 0.2 at the urban and rural 
site, respectively). Both models identify the seasonal variability with higher values in the cold 
season (January-April and November-December) with respect to the warmer period 
(May-October), but showing a different timing for peaks and pollution episodes during the 
winter period. More specifically, during the coldest months (November and December, and 
January in Milano Pascal), CAMx contributions are generally lower than PMF, while during 
February and March, CAMx generally provides higher concentrations than PMF. The observed 
discrepancies could be driven, in CAMx, by an imprecise reconstruction of meteorological fields 
as well as of the emission temporal modulation. On the other hand, PMF results could be 
affected by the uncertainty related to the identification, on daily basis, of the contribution to the 
different factors. In conclusion, such a comparison provides a lot of quantitative information on 
the behavior of the single source that can surely help in improving its modelling reconstruction. 

Figure 8 – Daily variability of Biomass Burning source at urban site during 2017: in 
orange the CAMx/PSAT estimation and in blue the PMF model estimation 

Figure 9 – Daily variability of Biomass Burning source at rural site during 2017: in 
orange the CAMx/PSAT estimation and in blue the PMF model estimation 
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NOx - Road Transport

For GNFR Sector F (Road transport) proxy 
for emission relocation was based on data 
from Open Street Map (OSM). To calculate 
indicator road type and its length in each 
grid were taken to account. Factor for each 
road tape were taken from road transport 
models. 

PM10 emission – GNFR C

For GNFR Sector C (Other Stationary
Combustion) emission relocation was
based on data from Open Street Map (OSM)
and Corinne Land Cover (CLC). To calculate
indicator, data such as building type and
building area were taken to account.
Additionally CLC urban class and OSM
residential cover class were used to selected
required residential buildings.

EMEP emissions – 2019 (resolution 0.1x0.1)

EMEP emissions – 2019 (resolution 0.1x0.1)

Relocation of NOX - GNFR F emissions with proxy
of OpenStreetMap 

(resolution 0.005x0.005)

Relocation of PM10 - GNFR C emissions with proxy 
of  OpenStreetMap and Corine LandCover dafa 

(resolution 0.005x0.005)

In action A2, we are developing an online web tool that 
will allow to relocate of low-resolution gridded emission 
data. If you need high-resolution emission inventory we 
can help you.  The relocation methodology is developed 
and improved at the moment. We are presenting 
examples of our work below. 



Life REMY Expert Meeting in Barcelona on 14th June!
Our team is pleased to announce the first 
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For the public, it will be possible to attend the conference remotely. 
The speakers will be in hybrid mode, and some will present live, others remotely. We will provide
a video meeting link before the meeting.

The objective is to share the early results of the project after the first year. 
Life REMY assesses how emission uncertainty impacts air quality modeling and offers a set 
of modeled/observed case studies to support the implementation/assessment of guidelines 
to reduce air quality modeling uncertainties. We invite experts and stakeholders that can offer 
interesting outcomes from their ongoing activities and suggest new issues that, 
to a limited extent, could be assessed by LIFE-REMY.

    • Section A, chaired by Fulvio Amato (CSIC), presents the preliminary Life REMY’s results 
on the 3 case studies in the cities of Milan, Barcelona and Krakow
    • Section B, chaired by Guido Pirovano (RSE), talks about other ongoing international 
activities/projects related to LIFE-REMY
    • The last section, chaired by Philippe Thunis (JRC), is a round table on the Life REMY project 
topics with an open debate with the main stakeholders.

The Institute of Environmental Assessment and Water Research (IDÆA) - Spanish National 
Research Council (CSIC) C/Jordi Girona 18-26 Barcelona, Spain.

Agenda: 
https://liferemy.eu/2022/05/17/14-06-2022-life-remy-expert-meeting-draft-agenda/

Registration:
https://docs.google.com/forms/d/e/1FAIpQLSdiMJP3WmqvMaVPB34ubXou7cyVX1GKwxRlZhYBWuz213Z_lg/viewform

Life REMY contributed to the FAIRMODE plenary meeting held in Bruxelles. About 
90 participants (45 in presence, 45 from remote) attended the meeting. Guido Pirovano 
illustrated the overview and the current status of the Life REMY project. A brief summary 
of the results obtained so far was presented too. The presentation aroused interest among 
the participants and confirmed the positive interaction between Life REMY and FAIRMODE. 

14th June SAVE THE DATE!


