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Operational Chemical Weather Forecast @ RIU Model Output Statistics

History Prediction Variables Are there typical forecast errors with respect to meteorological conditions?
Since November 2001 an operational forecast system is Statistics for the year 2007
running at the Rhenish Institute for Environmental Research Variables: Ozone, NO2, PM10
at the University of Cologne (RIU) in order to predict the air PM2.5, SO2, CO, Benzene Compare Model error (O, ,NO, ,PM10) to:
quality for Europe, Central Europe and some German Federal Air Quality Index
States. The prediction system is based on the EURAD model . 2m temperature
(European Air Pollution and Dispersion Model), which is Means: 1h mean, daily mean - 10m horizontal wind speed
under development at RIU for more than 20 years. Maxima: Max 8h mean, max. 24h mean - 10m relative humidity

+ Atmospheric Boundary Height (ABL)

Evaluation and Model Output isti Others: Animations, Time series
An intensive model evaluation has been carried out for the -
year 2007, using daily observational data from the German . Direct Model Error Ozone
Environmental Agency (UBA). The description and the results Forecast Domains

of the Model Output Statistics are presented.
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Model Output Statistics | Results
Multiple Regressiong)
The relation between the response variable (DMO error)
and the dependent variables can be expressed as: <> i
v P S Raw forecast MOS cor_rectlon Statistical scores for the 2007 evaluation
Where g, j=0,...,p are the regression coefficients with i 2007, all German Stations, da||y average
observations and with p co variables. &, is the residual . ]
error. This is a linear system of equations in the form - : RMSE HR 20% HR 50%
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The matrix X can be wiitten as: o ! Application of MOS for selected episodes
Do Ozone 16 July 2007, daily Maximum
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As solution of the " i
minimization problem one " . . H
obtain the vector of the b= =X"X) XY
estimated regression b
coefficients b H

Thus the estimated values for Y can be expressed as
Y= Xb= X(X"X)'X"Y.
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Direct Model Output Corrected by MOS 2d Var Analysis

With the of the estimated

of the multivariate regression one can obtain a new
estimate for the corrected forecast (DMOE):

DMOE; = (F — 0);= by + byXy; + byXy + .. +byXy;

Where F is the forecasted and O is the observed value. Or
in terms of the selected dependent meteorological
variables:

DMOE; = (F - 0);= b, + b, TEM, + b,WIN, +b;RH, +b ABL,
Where TEM is the 2m temperature, WIN the 10m wind

PM10 12 October 2007, daily mean
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speed, RH the relative humidity and ABL the mixing height

at the location and time i Thus one can find a new

corrected forecast value ®i: Direct Model Output Corrected by MOS d |

@, = F, (b, + b, TEM,*+ b,WIN, +b;RH, +b,ABL). G e s o

Direct Model Output Corrected by MOS 2d Var Analysis




