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GEM-AQ description

Global Environmental Multiscale — Air Quality model
built as part of a Canadian consortium
MAQNet (2001-2008)

Meteorological model GEM

Model developed by RPN
Canadian operational weather forecast

Grid configuration allows for calculations in variable
resolutions

Built-in option of limited area domains— LAM (cascade
consistent calculation)

An extensive library of parameterization of physical
processes

Data assimilation cycle




GEM-AQ description

0 Chemical module
B On-line type
B Tropospheric chemistry(extended ADOM II mechanism)

[0 gas-phase chemistry — 50 species
[0 Hydrocarbons aggregation(lumped molecular approach)

[0 116 chemical reactions, including 19 photochemical
reactions — reaction constants dependent on
temperatue and pressure

[0 chemical transformations typical of the troposphere
B Dry deposition and washout




GEM-AQ description

[0 Chemical module cd...

u éggg(;sols chemistry and physics — based on CAM (Gong,

O 12 size intervals: 0.005 - 20.48 um
B Heterogeneous chemical reactions
B Horizontal advection and diffusion

[0 Biogenic and anthropogenic emissions

B Possibility of area emission insertion for several gaseous
pollutants

Different height of emission sources
Biogenic emissions
Aerosol precursors

Sea salt aerosol emissions generated on-line based on wind
speed




Modelling domain

LTI

: ,.
P=—
:
- L3 e
=
S —
==
”..[.II.
e e e
S e e
S—r
e
Bl T
I e e
l’ILr[lul
= e
1| |
O

L}




Emission data

O O

EMEP inventory (valid 2010/2011)

Emission 0.5x0.5 Mercator relocated to
0.125x0.125 and 0.05x0.05 based on GIS

information

Relocation masks separate for each SNAP
category

Temporal variability and vertical distribution for
each SNAP category




EMEP inventory - relocation
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Wartesci dla SNAP 7

Legenda
Siatka 0.05

Final emission flux

Relocation mask

NOx SNAPQO7/




Total NOx and VOC




Delta tool aplication for Poland
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Normalized mean standard deviation-
barplot
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Normalized mean bias- barplot
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Scatter plot - 8h mean
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Scatter PLOT 03
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MPC - correlation

2012 2013

WMPC PLOT MPC PLOT

Corralatien

g

&
0.0 L | I | L | 0.0 L | I 1 L |

0.6 0.2 0.4 06 0.6 02 0.4 0.6
RMSU/Sigd 03 AMSU/Sigd 03

P— o Gdanskszadol . Pabianice o Olstym o ticlonagora Strtend I 16784 o darczew 5 Cischocinek . smymbark . Uiduchowa o Rybnik Strtiend Ind: 16760
o Pusmczsbores u  Gdanskarsesz o Parmiewice . Ostrota + Ciesam Mot (s): GEM o Katowice % Konicaynka + Granica-kpn . deleniagora . Vioaisiaw Model (s): GEM
o Katowice 4 Ciechocinek ¢ Smmbark . Widuchowa » Dabrowa-gorni Parameter: 03 & Vrszawakme o zlonka . Radom + Walbrayeh . zabe Parameter: 03
v Warszawskrue o Konicaynka o Granicakpn . deleniagora . Viodistaw Soem: 2012 v EBelskigpan @ o o o zetypotok Scen: 2013
. Eelskigpan o zelonka » Radom o Walbrzyeh . b Extra Values:flo . Konin » Galew  Varsmwatarg - Gorowwikp + Keyowka Extra Values: o
. Cuemiawa a 5 & . zloty-potok Season: Year . Warszawspod! —— o Bialystok u Smolarybyt + Swzecinandr Season: Year
. onin o Gajew o Warszawatarg v Wroolaw korze JRr— Day hours: All 26 . Goynia-pogorz . Legionowo o Borsukowizma 4 zelonagora . Kisic Day hours: All 24
o Warszawapodi . Lodrwidzew o EBialystok 0 o i + Gdanskcszadol . Pabianice o Olsztym 2 Ciesom u Elbisg Time Average: 8h
+ Guyniapogorz . Legionowo . Borsukowizma « Smolaryopt . Ebiag Daily stats: Max o Goansicwrzes: . Fanmiewice . Ostroda . Dabrowa gorni « Mragowo Daily stats: Max




MPC - standard deviation
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Taylor diagram
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Target plot
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Summary report

2012

2013

SUMMARY STATISTICS Nb of stations/groups: 69 valid / 73 selected SUMMARY STATISTICS Nb of stationsigroups: 70 valid / 76 selected
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Map of stations
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2012 assessment results — AOT40
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2012 assessment results — >120




2012 assessment results — SOMQO35
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2013 assessment results — AOT40

Legend
I: Granica wojewodztwa
uglma*h
I <1000
[ 1001 - 4000
[ 4001-6000

6001 - 10000
[ 10001 - 18000
I 18001 - 25000
I 25000

1cm =40km
0 25 50 100 150

200

km|

Legend
I: Granica wojewodztwa
uglma"‘h
B <1000
[ 1001 - 4000
[ 4001-6000

6001 - 10000
[ 10001 - 18000
I 18001 - 25000
I ~25000

0 25 50

1cm =40km
100 150

200
km|




2013 assessment results — >120




2013 assessment results - SOMQO35

Legend
I:l Granica wojew6dztwa
uglms*doba

I <1000

[ 1001 - 2000

2001 - 3000
3001 - 4000
4001 - 5000

I 5001 - 6000
I 6000

1cm =40km
0 25 50 100 150

200

km

Legend
I:l Granica wojewodztwa
uglms*doba

I <1000

[ 1001 - 2000

2001 - 3000
3001 - 4000
4001 - 5000

[ 5001 - 6000
I 5000

1cm =40km
0 25 50 100 150

200
km




National near-surface ozone forecast
2013 - 2015
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