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ABSTRACT
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ABSTRACT

The impact of long range Saharan dust transport, arising from one event in February and other in March 2017,
on the performance of photovoltaic flat panels is reported as a case study of solling. Through satellite images,




Dust forecast modelling in Portugal

timeline
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Forecasting DUST over Portugal
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Dust modelling forecast over Portugal

Meteorologia
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Model validation
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An outlook over the highest dust
episode of the last years...



The highest event over the last years...

----------

PM2.5

21-22 Feb 2016
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Meteorological fields [WRF simulation]

geopot. height @ 500 hPa; winds @ 2km
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Aerosol Optical Depth

19.02.2016 12h00 - 23.02.2016 12h00

50°N = = \_A_h P
s ﬁf Mr,
? Tl »_;’N__J_N g
"\"“—Lm‘_‘{x}/‘“.\ ~ A
R
40°N e - tof v fomm,
K : ﬁf[/-J—v’“’“‘f’ T T 112
T s |
- - 0.98
s \‘\ 28
30°N - ] 0.84
- 7 _/ /_
P 1070 ©
r_ 5 M~ 10,56 %
( RN 2
oo || . \ 10.42
| T f
'\ | {0.28
* f+ s Z
> S R {0.14
g /‘/(‘Jr I T .
i\:,%“* 24 Ef { )I o.00
10°N - Q Z'Eu-m { '3 |

20°W 10°wW 0 10°E 20°E



Vertical profile of dust
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Air Quality [PM10 concentrations]
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Air Quality [PM2.5 concentrations]
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PM2.5 (ug / m3)

PM2.5 (pg / m3)

Air Quality [PM2.5 concentrations]
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How models could be useful to
evaluate dust contribution?



conc. (ug / m3) conc. (pg / m3)

conc. (ug / m3)

Modelling approach

WRF-CHIMERE

120
100 1
80
60
40 A

20 1

Jan

FUN

40.5

Feb Mar Apr May un u Sep Oct Nov Dec

120
100 4
80
60

40 1

Jan

CHA

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

120

100 7

CER

80

60

40 A

20 1

At

0
Jan

Feb Mar Apr May un Oct Nov Dec

—— PM10 (obs) —— MD10 (mod)

vs EC Methodology

P40

FUN

80 18

e I MHMW

Jan Feb Mar Apr May un Jul Aug Sep Oct  Nov Dec

6.1

WMMMMW

Jan Feb Mar Apr May Jun Aug Sep Oct Nov Dec

conc. (pg / m3)
(=]
(=]

CER

E
E_ 60
% 40 -
WA& i W

Jan Feb Mar Apr Mayr Jun u Aug Sep Oct Nov Dec




Modelling approach vs EC methodology
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Future challenges to modelling dust

Satellite + models instead of satellites vs models!!

More accuracy on dust modelling -> using models to
estimate dust contribution to air quality

Real alert system for AQ/dust

Dust-AQ-CC: Dust-air quality-climate change



Current research...

How dust episodes can influence ozone peaks?
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Desert dust outbreaks affect air quality in many regions around the world, and the western
Mediterranean Countries are an example, where also occurs ozone episodes during summer. This study
intends to estimate the influence of dust in the atmosphere on the ozone photochemical production. A
summer period, with heat wave and dust event, that occurred last August 2018 over Portugal, is studied
using the WRF-CHIMERE modelling system.

This modelling system was applied for the year in analysis, considering three nested domains with
horizontal resolutions of 27x27 km? (over North Africa and Europe), 9x9 km2 and 3x3 km? (over
Portugal). Different runs with the latest CHIMERE model version (recently developed and still in tests)
were produced. The idea is to deactivate the process involving dust until we can see no effect of dust
onto ozone and therefore to diagnose the
importance of each of these processes,
namely the formation of coarse nitrate onto
dust and heterogeneous reactions; only
considering the heterogeneous reactions and
also investigating the importance of the -
processes of coagulation of dust with other
particles. The modelling results obtained along
these different simulation tests will allow to
identify and quantified the importance of each o il
of these processes and to better understand U"
the impact of dust in the atmosphere when
there is favourable photochemical conditions
for ozone production (Figure 1).

diff(withdust2-nodust)_hour
MA

Figure 1. Average spatial differences of hourly ozone
concentrations obtained by subtracting the simulation with

This study will allow to improve knowledge on dustfrom the simulation without-

the main atmospheric chemical processes that

should be included (take part) of the air quality models, in particular the ones used for air quality forecast
services and prediction of both dust and ozone events.

Work to be
presented at
GLOREAM?2019
workshop, Sueden
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