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Informing you on ambient air quality
in the Belgian Regions

Evaluation of an operational “ensemble
prediction system” for ozone
concentrations over Belgium using the
CTM Chimere

2Royal Meteorological Insitute, Uccle, Belgium B-1180
bBelgian Interregional Environment Agency, Brussels, Belgium B-1210
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Evaluation of an operational Ensemble
Prediction System for ozone

OUTLOOK
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Observations:

Total ozone column

Ozone profiles

UV spectral measurements and UV-index
Aerosol Optical depth in the UV

Modelling:
Radiative Transfer in the UV

Chemical Transport Model to study ozone and
other minor constituents in the troposphere




» Ozone column, UV spectra
observations)

UV spectrophotometers:
» Dobson since 1971

» Brewer single monochromator since 1983
» Brewer double monochromator since 2001
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» Ozone profiles
Balloon soundings
Brewer-Mast sondes 1969-1997
/Z-ECC-sondes since April 1997

3 x week: Mo-We-Fri
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» UV Modelling
Radiative transfer for UV-index forecast

Effective UV Index at Uccle for 22-06-2007

Forecasted clear sky UVYI
+ Measured UVI (Brewer(}6)
X  Measured UYI (Brewer178)
I extreme (>10)
B very high (8-10)
I high {6-8)

moderate {1-6)

low {2-4)
B very low (<2)

Local time (UTC4+2)
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Chemical Transport Modelling
CHIMERE coupled to ECMWF

Research topics:
exploitation of ozone (profile) observations
link between meteorology and air-pollution
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Coupling to Aladin (7 km )
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Resolution 50 km (0.5 9)
Emissions: EMEP (2002)
Domain: Europe (CONT 3)

_evels ( 8, until 500 hPa (5.5 km))
Parallel version (Melchior 2)
ECMWEF data set (0.59)

57" for 6 days forecast with 4 CPU’s




EMISSION DATA BASES

METEQO DATA BASES

EMISSIONS
INTERFACE
(prepemis)

CHIMERE

BOUNDARY
CONDITIONS
INTERFACE
(preptop &
preplat)

OUTPUT
FILES

MOZART2, CHIMERE, ?
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Erreur Quadratique Moyenne de prévision a 72 heures

Pays
FRAMCE = ECHMWF
LEMD === NCEP
CMC = I,
LW D = TROPICUES

par rapport aux radiosondages
GEOPOTENTIEL & 500 hPa - Domaine EUROPE

Moyenne glissante sur unan (kM35 a 1+6)
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Daily highest 1-hourly Ozone concentrations on: Wednesday 265072006

1-hourly max
Cmicrogramma

0 - 30
31 - ao
a1 - 70
1 o- g0
91 - 110
111 - 145
1da - 150
151 - 240
241 - 360
361 — MAx

data availahle
data not awailahle
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EPS Meteogram
Brussel 51.01°N 4.67° E
Deterministic Forecast and EPS Distribution Tuesday 11 July 2006 12 UTC
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EPS Meteogram
Brussel 51.01°N 4.67°E
Deterministic Forecast and EPS Distribution Friday 21 July 2006 12 UTC

Total Cloud Cover (okta)

304

Total Precipitation (mm/6h)

10m Wind Speed (m/s)
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EPS Meteogram

(6.01347e-154 m) 51.01°N 4.67°E

Deterministic Forecast and EPS Distribution Saturday 22 July 2006 00 UTC
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Perturbation of 4 parameters

Cloud cover (Oor1) (CLO, CL1), +50%
(Cp5), -50% (Cmb)

Temperature (+2 ©C (Tp2), +4 °C (Tp4), -2
°C (Tm2), -4 °C (Tm4))

Wind speed (-1 m/s (Wm1l), -2 m/s (Wm2),
+1 m/s (Wpl), +2 m/s (Wp2))

Emissions (-50 %(EM1), +50% (EM2),
+100 %(EM3) )




Ensemble
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Delivered by IRCEL-CELINE (Belgian Interregional
Environment Agency, representing VMM,
Ministere de la Région wallonne and Leefmilieu
Brussel)

BRUXELLES ENVIRONNESMEINT
LEEFMILIEY BRUSSEL

Using an interpolation model, i.e. RIO algorithme
(Hooyberghs et al., 2006)




Suburban
Urban
Industrial

dd

&

o
egeMe. 4
7 SWII?f

dechelen, (1)

)
Hurg




Daily highezt 1-hourly Ozone concentrationz on: Thuraday 13/07 72006

1-hourly max
Cmicrogram mal
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1281 - 240
241 - 360
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m data availabkle
data not availahle




MAX EPS forecast for O+1 at LAT = 51.0 and LN =

2.0
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MAX EPS forecast for O+1 at LAT = 51.0 and LN =

4.5
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Table 1. Bias (ppb), correlation and rmse (ppb) for the time period 01/06/2006 -
31/07/2006_are shown for some grid points with respect to the RIO-observations

JAN /2
M [ON J GO | CLl  Cms  Cph  J50\ Tme Tmd  Tp2 [ipd\ Wml Wz Wol Wp2 EWI JEMZ)| EMO
510 D2 | B3 53 A7 |5\ T6 Bz 0 70 65 78 83 00 | 64 | &1
076 | 086 084 086 {u.af. 085 085 047 085 085 086 086 084 /u.as 0.84
139 |31 1 a3 [ a7 | 7 w2 132 136 135 138 139 185 | 142 | 16D
510 08 |84 41 &4 | 45 | 40 40 43 45 47 45 45 &7 | 47 | B4
082 |056 08 087 | 087 |08 08 082 087 047 086 086 087 | 086 | 085
114|241 104 10 | 107 | 104 106 126 07 108 107 109 10| 120 | 18
505 03 |68 42 70 | &0 | &1 B8 4 51 41 5 65 99 | 34 | 16
066 [080 072 073 | 073 | 072 072 07 074 074 om 07 on | om | om
139 |21 135 144 | 140 | 138 141 130 135 130 41 142 160 | 140 | 154
510 23 | 218 78 14 | 0z | 90 9z B8 B8 95 04 06 10 | 108 | 120
080 / 085 085 085 \ 085 [ 085 08 08 085 085 085 085 085 | 083/ 0B
139/ 128 144 168 \15.6 145 148 144 154 183 188 158 162 \1?.4/ 10.8
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Chimere has a high negative bias for this
particular time period (summer 2006).

Reducing the cloud cover reduces the bias
significantly and for some grid points also the
rmse, but the correlation declines.

Parameter 7p4 shows for some grid points
significantly better scores for bias, correlation
and rmse, compared with the standard run
(S7D) of Chimere.

emission scenarios (VOC and NO,) are not
showing important changes for modelling ozone.
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Chimere at RMI

Evaluation of an operational Ensemble
Prediction System for ozone (collaboration

with IRCEL)




Downscaling the ERA-40 re-analysis
A 10 km climatology for Belgium

Purpose: wind climatology for Belgium
ERA-40, resolution = 120 km = 40 km

We have a complete 43 year dataset at a
resolution of 10 km for Belgium

Dynamical adaptation to 2 km possible
Input to feed CTM’s...




ERA-40 downscaling domains




Questions ?




