MODELING SYSTEM
WRF-ARW/HERMES/CMAQ/DREAM

v Domains:
D1 Europe: 480x400 at 12 km
D2 Iberian Peninsula: 399x399 at 4 km
v Vertical configuration
v Meteorology: 38 sigma layers, top of the atmosphere at 50 hPa
v Chemistry: 8 vertical layers
v Initial and boundary conditions: GFS 0.5°x0.5°
v Emissions:
v Europa: EMEP disaggregated
vIberian Peninsula and Barcelona area: HERMES (Espafia) + EMEP disaggregated
(Portugal+Francia)
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Sistema CALIOPE - Peninsula Ibérica - ——i
Codigo simulacion CvIPI-fest
Fecha ejecucion de la simulacion Desde 2007-06
Periodo simulacion Sistema operacional
Modelo, version 'WRF-ARW v2.2.1
Nx,Ny,Nz,Res.Hor. 400,400,38,4km
Parametrizaciones fisicas: MP, CU, PBL, |WSM3, explicito, YSU, Monin-
SF, LSM, SW, LW ObukovMMS5, NoahLSM,
Dudhia, RRTM
Meteorologia IC-BC INCEP/GFS 0.5°x0.5°
\Varios [No 3-4DVAR
Modelo, version HERMES-2004
Emisiones Base datos (afio) HERMES + EMEP (2004)
\Varios
Modelo, version CMAQ v4.5
Nx,Ny,Nz,Res.Hor. 397,397,8,4km
BC (layers) [Nested CvIEU-fest (8)
Mecanismo quimico cb4-ae3-aq
AERO3
Quimica Mecanismo para particulas
Euler backward iterative solver ebi-cb4
Horiz./vert. advection scheme Yamartino mass-conserving
Vertical diffusion module Eddy diffusivity theory
Aerosol deposition velocity acro-depv2 (2™ generation)
[CToud module (convective mix.) |cloud-acm
Dry deposition routine Models-3 (Pleim)
\Varios
Transporte polvo mineral ~ |[Modelo, versién DREAM-8bin J—
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HERMES2004: High-Elective Resolution
Modelling Emission System (Baldasano et al ZOUSL:W

Biogenic emissions On road, ships and

aircrafts traffic

Residential and
commercial

Industry and electric
generation

. Landusemap

+ Emission facors and . s .

biomass ete), LTO cycles and ships routes st e Combustibles consume

o Mecorological « " Hourly, weekly and monthly !cnmu n Emission factors

information (sr temperature, profiles Emission factors  energetic © Sohentuse

solar radiation) Waste gencraton

Distribution of the vehicles intensity
« Velocity by road .
Metcorological information
(e emperatre)
ype of combustibes.

Chimney height / diameter

NO,, VOCs, €O, SO, partculate NO,, VOCs, €O, SO, partculate
matter, €O, CH, and N;0 matter, CO;, CH, and N.O

NO,, VOCs, €O, SO, partculate
mattr, CO;, CH and N.O

Hourly aggregation of archives (4x4 ki, 1x1 ki grid size)

« Visualization and analysis of the resulis
« Management information tool

Height desagaregation (vertical layers)
Database resolution (1 - 4 km grid size)
Generation of netCDF emission files

Model configuration

Chemistry

CT™M

CMAQ

Chemical mechanism

CBM-IV

Barcelona Domain

1km?

Aerosol size distribution

Modal approach (3 modes)

Inorg. Aero. thermodinamic

ISORROPIA

SOA treatment

Empirical representation of SOA
formation

Initialization Nesting from Europe 4 km?
Vertical resolution 8
NX/NY(CMAQ) 147/147

Dust condition

DREAM for Saharan dust
outbreaks

Emission model

HERMES bottom-up

Meteorology

Boundary condition

Nesting from Spain 4 km?2

Meteorological driver

WRF

Dynamics

ARW

Microphysics

WSM-3 class

Radiation

RRTM, Dudhia scheme

PBL

YSu

Initialization and boundary
conditions

NCEP/GFS analysis

Aerosol treatment:

Modal

approach

17 Mar 2009




Model treatment of PM

species quimicas en fase aerosol consideradas
en CMAQ (Binkowski and Roselle, 2003)

Abbreviation Description
al} ASO4) Accumulation mode sulfate mass
a2} ASO41 Aitken mode sulfate mass
ad)  ANH4 Accumulation mods ammonium mass En CMAQ la fraccion PM, ; esta compuesta por las
ad} ANH4I Aitken mode ammonium mass . .
as} ANO3J Accumulation mode nitrate mass siguientes especies:
ab} ANO3I Aitken mode aerosol nitrate mass . —
a7} AORGAI Accumulation mode anthropogenic B0, ABOAT + ASOH

secondary orpanic mass MOy ANO3]+ ANO3ZL

R \OT IMPLEMENTED IN CURRENT SIMULATION
W ASRoBAI > SSA
all} AORGBJ . .
- Mineral dust from European continent
- Paved road emissions

ACRGEI+ AORGEL

al2} AORGBI

al3} AEC] A
o A 2 Agriculture and livestock emissions
als} A25] A

tiene en cuenta aerosol antropogénico y
natural, y se calcula a partir de los outputs de CMAQ
+ DREAM, respectivamente:

zmlhmpogenu, mass

spec ﬁed zmlhropugmu. mas:
Coarse mode marine mass

a A Arse Mo erived mass
{a20} NUMATKN Aitken mode number PM2.5: 80,5 + NOy + NH,* + (EC+OC) + A25] + A25) + tpl
{a2l}  NUMACC Accumulation mode number PMLG PAM2 5+ACORS + tmp?2
{a22} NUMCOR Coarse mode number
{a23} SRFATKN Aitken mode surface area
{a24} SRFACC Accumulation mode surface area
{a25} AH201 Accumulation mode water mass
{a26} AH201 Aitken mode water mass
“Concentration units: mass [pg m’j], number [m’3], ; Q:g_wl—

Provided Model Data

abbraviztion © pescription Plus meteorological results:
O wnitrogen rgnnuxéde

NO2 nitrogen dioxide -

2:  Suirar diorde 2m Temperature

co :af‘bun monoxide

TOL Toluene i 1

e B -2m Mixing ratio

jIERC e Fone I % T " S

ALDZ High molecular weight aldehydes (RCHO, with R > H H

CRES  frasol and higher molecular wesght phinols -10m wind speed
GLE O'\Ean]‘C :arbnndhund_‘(g'\kenej

AS04T Accumulation mode su ate mass . H .
As041  Aitken mode sulfate mgss '10m Wlnd d|rect|0n

ANHAT  Accumulation mode ammonium mass

ANH41  Aitken mode ammonium mass

An031  Accumulation mode nitrate mass -Surface pressure
ANO3]  Adtken mode nitrate mass

AORGAT  Accumulation mode anthropogenic secondary organic mass

AORGAJ  Aitken mode anthropogenic secondary organic mass

AORGPAL Accumulation mode primary organic mass

AORGPAT Aitken mode primary organic mass

AORGBI  Accumulation mode secondary biogenic organic mass

AORGE]  Altken mode secondary biogenic organic mass

AECL Accumulation mode elemental carbon mass

AECT Aitken mode elemental carbon mass

A25T Accumulation mode unspecified anthropogenic mass
A251 Aitken mode unspecified anthropogenic mass

ACORS  Coarse mode unSEE(WﬁEd anthropogenic mass
NUMCOR  Coarse mode num

NUMATKN Aftken mode number

NUMACC  Coarse mode number

NH3 Ammonia Cadded after)

HHO3 Mitric acid (added after)

DREAMZ2S fine mineral dust mass (african continent)

DREAMID coarse plus fine mineral dust mass (AFrican continent)

CMAQ mode] output species must be postprocessed in order to achieve compatibility with the observation species.
Below are some examples of observations and corresponding CMmaQ output species:

Observation CMAQ_output_species

PMZ.5_sulfate PM_sU1fate=ASGA T+AS041
PM2.5_nitrate PM_niTrate=ANO3T+HANOS
FMZ. 5_ammonium PM_amman §um=ANH4 I+ANH4 3

PMZ.5_organic_aerosol  PM_organic_aerosol=AORGAT+AGRGAI+AORGPAT+AORGPAT+AORGET +AORGE]
PMZ. 5_elemental_carbon  PM_elemental_carbon=AECI+AECT

PMZ2.5_total_mass PM2 . 5=A504 T+AS04 J+ANOZ T+ANO 3 1+NHA T+ANHA 1+ AORGAT+ACRGAT+ADRGP AT+ A0RGPA T+ AORGET +A0DRGE 1+ AECT+AECI+AZ ST+A2 5 J+DREAM2 S
FML1O_total_mass PMLO=PM2. 5+ACORS+DREAMLO
Particle number_2.5 HUMATKN + NUMACC
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ES0ES FORECAST WHF - LAWAED  Cloudiness

12h forecost for DDz 24 FEB 09 European Domain Res:12x¢12%
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MODEL RESULTS: 24/02/2009 — 11/03/2009
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MODEL RESULTS: 24/02/2009 — 11/03/2009

Isoprene — Terpene - Toluene
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MODEL RESULTS: 24/02/2009 — 11/03/2009
Ammonium — Sulphate - Nitrate

Pt LIS 50 BN | Pt S0

i =
N AN il i s e i
v or b1 T3 e F % ¥ ek E B g7 T E T E ¥ E L E E D
[ [ PPRP T S —

i - R e
-d él"
! Lk
i . ':\\i . -

Pl wvaﬁfjwaﬂﬁ;whvha_—kh et T i, T P N Vo VY
_._;;_'_:;w;==';=',=;; = ¢ & =+ & = % B @ T £ ¥ = % %
P AL 50 B - P S v [T RS ST —

B of
2 L
Lo s e :
T T T O T+ 3 7 ° . T T T ¥ R E L EEoE T
Acm—
17 Mar 2009 12 QE : .




MODEL RESULTS: 24/02/2009 — 11/03/2009

Elemental carbon (EC) — Organic carbon (OC)
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