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Challengesin meteorology6

15 ς16 November, Zagreb, Croatia



Relatedconductedresearch..

Å The increased concentrations of particulate matter (PM) - associated with significant impact 
on human health(Anderson, 2009; Heal et al., 2012; WŜǊƛőŜǾƛŏet al, 2016; Sametet al., 2000; 
Samoliet al., 2005; Peters et al., 2001; Pope et al., 2002). 

Å The elevated PM concentrations in the atmosphere - effect on the ecosystem (acidification, 
eutrophication) and visibility (Putaudet al., 2010).

Conseqentlyςaffecton cloudformation, radiation -> strongclimateforcer

Å Influenceon 9ŀǊǘƘΩǎ ōŀƭŀƴŎŜ - radiative effects and cloud processes(Pranket al, 2016)

Å Air quality models - significant role in the assessment and management (Ritter et al, 2012)

Å Varietyof AQ models: EMEP, LOTOS, SILAM, CMAQ, CAMx, WRF-Chem, Χetc

Å General underestimationof PM masswith largescalemodels (Vautardet al, 2007).

Å WRF-Chemgoodcomparisonwith measurements(Tucellaet al, 2012), overestimationof
wind speed -> underestimation(AQMEII)

Å EMEPςgeneral underestimation, improvementstin ic/bc(Techincalreport 1/2016)
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Monitoringdata

320 rural backgroundstations



Monitoringdata
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Monitoringdata
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Monitoringdata EPISODE 1: 5 ς9 Nov

EMS AnnualMeeting
3 ς7 September2018, Budapest, Hungary

Identificationof three episodes

Å Episode1: 5ς9 November
Å Episode2: 12 ς16 November
Å Episode3: 26 ς30 November

920 meteostations



Monitoringdata EPISODE 2: 12 ς16 Nov

EMS AnnualMeeting
3 ς7 September2018, Budapest, Hungary

Identificationof three episodes

Å Episode1: 5ς9 November
Å Episode2: 12 ς16 November
Å Episode3: 26 ς30 November



Å WRF-Chem model WeatherResearchandForecastingwith Chemistrymodule

Å Domainproperties

SETUP:  18x18km01.10. ς30.11.2011. 

IC/BC- FNL (GFS) reanalysis1°x1°;  dt=6h

Å EMISSIONS
ÅAnthropogenic- EDGARv4

ÅInitial/boundaryconditions: from previousruns

ÅSetup: Morrison double-moment cloudmicrophysicsandthe MADE/SORGAM aerosol module 

Å EMEP model

Å ECMWF  meteorologydata(IntegratedForecastSystem);

SETUP: dt = 3h; verticallevels= 20 levels; dx,dy=50km

Å EMISSIONS
ï Anthropogenic(aircraft, shipping, VOC, SO2, NOx, CO, PM)

ï Biogenic(calculatedfrom landuse) ςNMVOC, DMS, 

Lightning, Volcanoes

AQ modeling
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AQ modeling VALIDATION

EMS AnnualMeeting
3 ς7 September2018, Budapest, Hungary



AQ modeling VALIDATION

Stationcategories
Å < 200 m Seaςlevel (Flat)
Å 200 < 500 m Elevated(Moderate)
Å 500 < m Mountain (Complex)
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// - wind speed
°° - temperatrure
|| - surfacepressure



AQ modeling VALIDATION
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Stationcategories
Å < 200 m Seaςlevel (Flat)
Å 200 < 500 m Elevated(Moderate)
Å 500 < m Mountain (Complex)



AQ modeling EPISODE 1

EMS AnnualMeeting
3 ς7 September2018, Budapest, Hungary
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AQ modeling EPISODE 1
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AQ modeling EPISODE 2

Measurements

Model



AQ modeling EPISODE 2
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