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OBJECTIVES MODEL DESIGN AND APPLICATIONS DAILY SHORT-TERM FORECAST, DATA BANK AND ARCHIVE

) . . The EURAD air pollution system has been started with first tests in spring 2 The data generated by the forecast are stored as graphics and data files.
MAIN OBJECTIVE Two domains have been selected for the 3D applications: BERLIN and The system starts automatically with the download of the AVN global meleovo\og\ca\ Graphics can be accessed via the EURAD web site. Two examples are given
Northrhine Westphalia (NRW) and subdomains within NRW. Episodic forecast via ftp at around 3:30 UTC every morning. The forecast is finished at below for the time of the ECHO campaign in June 2002 and a long range
Improvement and evaluation of the complex air quality calculations have been performed for the Berlin area, the numerical around 9:00 UTC and the results are updated and displayed on the EURAD web transport event in September 2002. Additional specific application of the
modeling system EURAD as a tool for air pollution prediction, simulations for NRW additionally aims on annual model calculations and daily site. The forecast system calculates fields for meteorological parameters and forecast system have been done for the AFO2000 projects CONTRACE and
an instrument for scientific research on the interaction of short-term forecasts of air pollution. concentrations of air pollutants including atmospheric particles. VERTIKO with nesting applications for Saxonia instead of NRW (N2-domain)
chemical and dynamical processes and the planning of air
pollution abatement strategies. The following model designs have been used for the numerical simulations DURING THE ECHO-CAMPAIGN, JUNE 2002 LONGRANGE TRANSPORT EVENT, SEPT 2002
SPECIFIC AIMS BERLIOZ FORECAST & LONG-TERM [Air pollution - Forecast: www.eurad.uni-koeln.de Elr pollution - Forecast: www.eurad.uni-koeln.de
Investgation of the impactof changing emissions on the Mother domain (CG):  Europe, grid size 54 km Europe, grid size 125 km (Central Europe urope
oncentrations of airpollutants for selected reference cases. Nest1 (N1): Central Europe, 18km  Central Europe, 25 km weekly report weekly report
The choice of reference cases will be based on statistical Nest2 (N2): East Germany, 6 km NRW, 5km
methods developed by the German Weather Service (DWD). Nesta (N3): Berlin, 2km Duisburg, 1km emact ey M 241 mean
Wesk from 17,06, 200210 23. 06, 2002 Wesk f1om 09,00, 200210 15,09, 2002
Improvement and evaluation of the chemical mechanism in N N
close cooperation with the ICG-II of the Research Center Jiilich :
and based on measurements obtained in the atmospheric on:
simulation chamber SAPHIR. Starting point are the chemical Vertical Resolution: 23 layers, 10 layers below 3000m (Monday ooty
mechanisms RADM2 and RACM. Thickness of lowest layer: about 40 m
A better understanding of the interaction of dynamical and Upper boundary: 100 hPa
chemical processes based on 3D applications of EURAD to the Meteorological Model: MM (PennState/NCAR) Tuestey Tuestay
selected reference cases. Different meteorological and 18.06. 2002 10.09. 2002
chemical conditions for different seasons will be investigated Chemical Mechanisms: ~ RADM2, RACM
« th tific basis of the modell tem.
0 improve the scientific basis of the modelling system. Aerosols: MAGE with SORGAM
Wednesday Wednestay
The first intensive measurement phase of the Berlin Ozone Deposition: resistance mode! (dry), wet deposition (clouds) 10063008 1109.2002
Experiment during July 20/21, 1998 will be used as first test
case, Northrhine Westphalia is another area of special interest. Emissions: IER, University Stuttgart, EMEP, LUA-NRW
Landuse: IFU, Garmisch-Partenkirchen
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£ 4 i il EESULTS ARE DISPLAYED FOR JULY 20, 1956, N2-DOMAIN as calculated for the lowest layer of
3 AVER 7 (310430 m) LAYER7 (310430 m 2) NEAR SURFACE LAYER OF THE MODEL, 14 U e modsl (RADM2 VOC-roups
& l:“:l - b) VERTICAL CROSS SECTION, 22 UTC| (RES\DUA[ LAYER) OLT and OL2) The emissions due 1
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v Lo oy CONCLUSIONS conbutes considerably o the
NESTING FOR THE TEST CASE BERLIOZ. SHOWN ARE Ti TIME SERIES (RIGHT) FOR NO, NO2 AND OZONE ARE SHOWN FOR FROHNAU, OH IS [ppbv/h] OZONE PLUME OF BERLIN DEPENDS CLEARLY ON BIO-VOCS | calculated olefine concentrations in
O2Z0NE CONCENTRATIONS AT NGO (14 UTC) FOR JULVZD 1998, | SHOWN FOR PABSTTHUM. SIMULATED VALUES FOR ALL NESTLEVELS (G, NL N2, | TENDENCY OF OZONE AT 10 UTC (12 CEST) DUE TO THE DIVERGENGE OF | - ANTHR. NOX REDUCTION MORE EFFECTIVE THAN VOC-RED. | the Berin area and
{E OZONE PLUME OF BERLIN CAN BE SEEN NORTH, N3). FROHNAU AND PABSTTHUM ARE INDICATED IN THE NOX- AND OHFIELDS AS_ | VERTICAL TURBULENT FLUXES AND NET CHEMICAL PRODUCTION. OZONE PLUME APPEARS EVEN WITHOUT ANTHR. VOCS the ozone concenvalions. Aldehydes,
(OAMSIND) FROM THE T, HICH OZONE 1S PRESENT A4S0 | CALCULATED BY THE MODEL, OH RADICAL IS OVERESTIMATED AT PABSTTHUM. ON | UGEis PANEL. NEAR SURPAGE LAYER. LOWER PANEL, LAVER 7 LAYERS ABOVE THE PBL ARE NOT VERY MUCH EFFECTED | Which are notshown here, show
SOUTHWARD IN THE INDUSTRIALIZED REGION THERE. THE LEFT PANEL SNAP-SHOTS OF NO2 (06 UTC) AND THE OH (12 UTC) ARE SHOWN. | 070NE PRODUCTION OUTSIDE THE EMISSION REGIONS CAN BE SEEN, - ALL RESULTS AVAILABLE FOR OTHER DOMAINS AND DAYS similar concentration patterns.

EU DIRECTIVES AND LONG-TERM APPLICATIONS )
[ LONG-TERM SENSITIVITY STUDY]
(SENSITIVITY RADM2-RACM-QSSA-ROS2) {1 recerty estaisr oo szt o LONC-TERM SENSITITY STUDY

European Comission on air quality and its daughter

SUMMARY AND CONCLUSIONS

OZONE MAX _EMISSIONS 1997 OZONE AVERAGE - EMI 1997
RADIZ, ROS?, JULY 201908 \RACM ROS2.9uLv2019% | [acw, rosz Ly 2, 1908 \ directives prescribes specific limit values on air = = oS
ST o e oo o ST The EURAD
- 1 pollutants e g. atmospheric particles (PM10), NOX, Snce e egiing o e SENEVA project. Themos imporan mileions chieduni
Ozone, NO2 and CO. The limit values are mainly onare, eannng prok "

based on annual statistics of air pollutants and have
to be achieved within given time spans. For model
applications to assess air quality o emission
scenarios therefore the extension from episodes to
an annual time-scale is necessary.

Hiher ity of e modolngsysom
on LINUXPC by daiy ar

Boltans nciing amosphe prices.

Data fom the daily forecast ao stored and can be accessed on the EURAD web site

(AF02000 campaigns CONTRACE, VERTIKO (Saxoria))

Additonal basis for

chemical conditons.

In close cooperation with the Environmental Agency

of Northine-Wesiphalia (NRW) an applicaton of e
bt L B AL ... A0 the EURAD modelling system has been perform: R S inp:
BIOGENICVOC 5 LI, OLT  BIOGENICVOC > OLL LT BIOGENIC VOC -> API, LM irraesiicamitovilatiii ¥ fE T azone plme of Bein curing BERLIOZ, which was used a5 a referenc oase.
oo cuoss o e e e oo e e e oo oz || NRW. The resus of the study have also been used Vs k58 d testing of t
m — o g 5 and testing of the
N for addiional scientific studies within SENEVA and i i
the related EUROTRAC subprojects as GLOREAM, it £ for RADMZ Hver, somewha lower
AEROSOL and TOR-2 I for RACM with ROS2 solvr. Changes in bogenic emissions fo account for  a-pinene and
N limonene decrease ozone consideraby.
Nesting capability of the model is used to perform Pd B , e year 1957 (EUROPE - R i the LUA
calculations on the European as well s on the local : o) ving RACH (3 ncossay prercqlse 1o hanc h formason fsecondary rganc
scale for NRW. The model design is the same as for g Serosols flom. c-pinene and_ Bimonene)
the daily ai pollution forecast. In the case of the
annual un for 1997 the RACM gas phase chemial T Longtem
[ o | <cheme has been used together with the Modal i azone during March and April 1997, improvement wil increasing
4 45 50 55 60 65 m 75 80 ‘Aerosol Dynamics Model for Europe (MADE) which Resuls rom the annual runs for P10 and Ozane (et g
esults from the annualrns for PIAL0 and Ozone (et panel expected) provaby due
BCC"W"‘S :‘SD for the i'urmanuﬂn of secondary " ‘above) and comparison with observations from the local network pected) prebetly N
aerosols. Formation of secondary organic aerosols ofthe LUA-NRW (right panel above). Longerm sensitity for mission changes from 1967 to 1997 show a decrease in ozone
Numerical Tests during the of RACM Jusions from RACM 2Je0 have been considered, indluding the ! ot ot
Sombaton o togons emiled presursers handied The sixplots on th rght compare the base case calcuatons for Cental and Western Europe.
about 5 ppb using ROS2 ozone on the Eutopean scal for he year 1997 wit the resuts
RACM wih a Rosenbrock two-siep soler instead of QSSA. oly small changes in ozone inthe RACM as c-pinene and P-imonene (AP, LIM). 220t 0000 Euhean senl e o e W ahigh
“RACM with a Rosenbrock two-step solver, using RACM instead of RADM2, decrease in 1087, ea o I partioiar tor
ogeicemisions o inen (m) Bimonene oxone ofabout 5o et cranges The resuls of the numerical calculations have been e et e A (L oA ToR. very helful, in particular for VOCs.
(LD nstead of s OLT, LI, OLT o APL, LM compared vith measurements from the local 2) W could bo Shown that the annual maxima of czone Gecrease
ou. available network in NRW. Some results are shown wih decreasing emissions from 1967 1o 1997. The average.
Furthrdeveopments edod for chemical 2 Soattor piots Values however show an increase i Central and Western Europe.
Al test have been card autfo Jly 20,21, 1998 mecharism and emisson -
and all domains (6. N3, N2, N3) FUTURE PLANS

Further the chemical mechanism in cooperation with the ICG-I| Research
Center Julch. SAPHIR measurements, in particular a better reatment of biogenic VOC:

A specific episode has been selected from the annual run ( NORTHRHINE WESTPHALIA (NRW) ) Emission — Using extensionsof RACH (ose cooperaton i ARO3000, .. U Wupperl; Geiger).

for 1997 to be investigated in more detail. The episode TR —— TIME SERIES NEST 2 T MODEL,BASE CASE Update and improvement of the emission rates used for biogenic VOC (close cooperation

covers the time span from Sept. 27 - Oct. 02, 1997. The \ox 300897 1200 UTC (ppot] SEPT. 27-OCT. 2, 1997 — MODEL, NO ANTHR. wihin AFO2000).

meteorological conditions are dominated by high e s 40 N0 300087 1800 UTC [ppV] SCENARIO FOR NRW ANALNOX o f:"fS‘ONS‘N NRW 30 model appi EcHO 1km

pressure over Central and Western Europe. This leads to BASE CASE NO ANTHR EMISSIONS Pt Ll == grid resoluton. Comparisons with data measured during the campaign.

high values of primary emitted air pollutants. As an [ —— T cxensonofthe aher

example the concentrations of NOx and PM10 are F 0 o Thisis

displayed for Sept. 30, 06 UTC and 18 UTC, respectively. g considered (o be imporiant orfong-ierm applicatons in the context o recenty esiablished
recives on air qualy

The horizontal resolution for the selected episodes has g uter emisionsensiy st o th acdtonal feference case 10 beseected

been refined to 1 km for domains of specific interest, in Recessiity 1 e resus va i EURAD
that case for the region near the cities Duisburg, Essen
and Diisseldorf (Nest 3 domain). The effect of the
refinement is also shown for NOx (18 UTC) and PM10 (06

D R ED o
27.5p.0UTC. 2 0a. 1097, 23UTC

UTC) as an example. The major cities and the river Rhine
can be seen in the NOx concentration patterns. The Itis
planned to simulate selected days for the ECHO
campaign with the same horizontal resolution for the.
Jillich area.
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An emission scenario for the selected episode has been
calculated for NRW. The aim of the emission scenario is
to quantify the contribution of air pollutants transported
towards NRW during that episode. Therefore a
calculation without anthropogenic emissions in NRW has
been performed. As examples the concentration fields for

5 ED EX) es 3
27.59,0UTC - 2.01.1997, 23UTC by the of
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University of Stuttgart (R, Friedrich, B. Wickert), EMEP.
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NOx, Ozone and PM10 are displayed for the N2-domain o s — o LU I landos Cat b e IFO Garmiccn banenkycen (5 Sl
(grid resolution 5 km) as snap-shots for Sept. 30, 06 UTC g |
(NOx, PM10) and 12 UTC (Ozone). Time series are shown w R e Meteorological data have been provided by ECMWE, DWD and NCEP.
for the measurement site Koln-Chorweiler. It could T [ [ [ [ [ fhe on
clearly be seen that NRW is acting as a sink for ozone Zm
during that episode. NOx and in particular PM10 seems i | | | The mercal siuaton e bsen supored b th et Cate ol and e RRZK of e
to be strongly influenced by transport. mother domain ™ niversit of
| | We wouk ke o ark o partners itin AFO2000 o coleagues fom EUROTRAC and at e (G-I
grid size 125 km gid size 1km Jusich for  help. Specal th
@s  me  ms ms im0 Coleagues fom the FORD Research Center Aachen (FFA)




