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Outline ’G?SS

= |ntroduction

= Model system

= Check of meteorological input data

= Aerosol model results
« Comparison to near surface in situ measurements
* Frequency distributions
« Comparison to sun photometer measurements

= CMAQ applications at GKSS

= Conclusions
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New model domains ’G?ss

54x54 km? grid 30 vertical layers up to 100 hPa
NP : 18x18 km2 grid
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MMS5 parameterizations ’G?SS

The use of MM5 at GKSS:

 Kain Fritsch 2 convective cloud scheme
* MRF (Hong and Pan) PBL scheme

« Reisner 2 microphysics scheme

* Noah LSM

 ERA40 6-hourly boundary conditions

* FDDA grid nudging with ERA40 fields



Checking meteorological fields
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Monthly mean of correlation and bias Glzs=s

sorted by station: Temperature FORSCHUNGSZENTRUM

Year 2000, mean Temperature bias /K Year 2000, mean correlation (Temperature)
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Monthly mean of correlation and bias ’\
sorted by station: Rel. Humidity GKSS

FORSCHUNGSZENTRUM

Year 2000, mean Rel. Hum. bias Year 2000, mean correlation (Rel. Hum.)
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Aerosol representation in CMAQ ’GT(SS

3 size classes, 10 species, e.g.

PM10 annual mean concentration

Sulfate s
Nitrate I“ﬂ 87
210
Ammonium 240
210
Sodium, Chloride 180
150
Elemental carbon 120
90
Organics: 0
(prim., sec., anthr., biog.) j
mit:gn%n'n'n*? 1

Other (dust, ...)

January 1,2000 0:00:00

Min= 1.3 at (13,79), Max=108.4 at (80,17)
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Annual PM10 ’GT(SS

Time series of daily means at Neuglobsow/Germany, year 2000

DEO7, PM,;, 2000, EM EP measmrements / CMAQ model vesulis: bias -7.44 j.Lgfm‘?', cort. coeft 0.52
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mean bias -7.4 ug/m3
(measured: 17.3 pg/m3, modelled 9.9 pg/m3
corr coeff 0.52
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Annual PM10 ’GT(SS

Time series of daily means at Neuglobsow/Germany, year 2001

DEOT, PM ;. 2001, EM EP measurements / CMAQ model vresulis: bias -5.73 p.g;‘rn3, correlation coeft. 0.65
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julian day

mean bias -5.7 ng/m3
(measured: 15.6 ung/m3, modelled 9.9 ug/m?3)

corr coeff 0.65
@' HELMHOLTZ

I ASSOCIATION




Annual PM10 ’GT(SS

Time series of daily means at Payerne/Switzerland, 2000 and 2001

CHO2, PM,,, 2000, EMEP measnrements { CMAQ model resulis: bias -11.76 j.l.gfl’ﬂ“, conr. coeft. 0.36

Jd, 7 ma=—] 2000:
iy | mean bias -11.8 pg/m3
jzj\!' | corr coeff 0.36
E T Y

350
Julian day

CHO2, PM,,. 2001, EM EP measmrements / CMAQ maodel resulis: bias -11.21 j.Lghn3, correlation coeff. 041
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NH,
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SO,

Concentration / j.Lg,-"mS

3

m

Concentration / pgf

Concentration / j.Lg,-’mS

Ammoninm aerosol, Melpitz, 2000
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M5

e A sodium/chloride

% Melpitz/Germany, 2000
Cl |
° Daily means
julian day
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Concentration f pgfm"

Sec. inorganic Aerosol
pullan day Birkenes/Norway, 2000

Nitrate aerosol, Bivkenes, 2000
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M5

Chl el s 300 sodium/chloride
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Chemically specified / unspecified aerosol GKSS

Melpitz Birkenes
Chemically Specified aerosol, Melpitz, 2000 Chemically Specified aerosol, Bivkenas, 2000
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Ammonium aerosol at EMEP stations ’GrKSS

Annual average and correlation coefficient

Annual average from daily mean WH, serogol, comparison to EMEP, 2000 Annual average from daily mean WH, serogol, comparison to EMEP, 2001
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Nitrate aerosol at EMEP stations

M5

Annual average from daily mean () aerosol, comparison to EMEF, 2000

Annual average and correlation coefficient
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Sulfate aerosol at EMEP stations

M5

S0,/ pgim’

Annual average and correlation coefficient

Annual average from daily mean 50, aerosol, comparison to EMEP, 2000
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Frequency distrbutions of daily mean PM10 GKSS

Measured and modelled values follow lognormal distributions

C:HO3, daily maa ns 20002001 DEQ7, daily maans 20002001
| Payerne Fosela | Neuglobsow roales
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Aeronet: a global network of sun photometers GKSS
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Aerosol Optical Depth ’GT(SS

Relation between aerosol mass and extinction coefficient
(Malm et al., JGR (1994)):

Qext = O-OOSf(RH) (mNH4 + MNO; + mgoﬁ ™
0.00dmoprs + 0.0lmpo +
0.00ImPMfg_%th + 0.0006m p s

coarse 3

f(RH) Is given in tables
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AOD Avignon 2000 and 2001 ’GrKSS
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Modelled 0.05 Modelled 0.06
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AQOD Lille 2000 and 2001

Lille
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AOD frequency distribution at Lille ’G?SS

Usually AOD follows a log-normal distribution
v? test is not passed for the meas. in Lille

Frequency distr bution of AOD values at Avigoon Prequency distrbution of 40D values at Avignon
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Application: PAHs ’G?SS

PAHs imperil humans and ecosystems
— highly bioaccumulative (food chain)
— persistent in various environmental compartments
— significant adverse effects already at low doses

e carcinogenic B(a)P
* Impair immune system
 impair reproduction O‘O

Obiject of international reduction conventions
(Target values for air concentrations -
EU: 1 ng/m3 (annual average), UK: 0.25 ng/m3)

Emissions are likely to increase — wood burning, ship traffic
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B(a)P concentrations in Europe ’G?SS

for lowest layer

B{a)P annual mean B{a)P annual mean
2000 2001

10
09
038

0.7
056
05
04
03
02
01

00
ngfm*3

00
ngfm*3

1 8

total annual amount of emitted B(a)P was the same for both model runs
(based on 2000 data)
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Total N dry deposition Total N dry deposition Total N dry deposition
Jan 2000 Apr 2000 Nov 2000

Application: nitrogen wet and dry deposition

Total N wet deposition Total N wet deposition Total N wet deposition
Jan 2000 Apr 2000 Nov 2000
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Nitrogen input into the North Sea GKSS

Atmospheric nitrogen input into the North Sea by dry deposition (2000) Atmospheric nitrogen input into the North Sea by wet deposition (2000)
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Summary and Outlook ’(5255

Simulation of the aerosol distribution in Europe in 2000 and 2001 -
multidecadal runs

Validation of model results by comparison to EMEP measurements -
missing organic aerosols / natural aerosols (dust) / resuspension ??

Lognormal distributions are (mostly) followed by model results and
measurements

AOD underestimated - missing aerosol mass, vertical distribution?
CMAQ applications at GKSS: PAHSs, nitrogen eutrophication

Most of this work is described in

V. Matthias: The aerosol distribution in Europe derived with the Community
Multiscale Air Quality (CMAQ) model: Comparison to near surface in situ and
sun photometer measurements, Atmospheric Chemistry and Physics,
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