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Meteorology dependencies of model error (slope) 

The relation between the response variable (DMO error) 
and the dependent variables can be expressed as: 

Where βj, j=0,…,p are the regression coefficients with i 
observations and with p co variables. εi is the residual 
error. This is a linear system of equations in the form 

With 

 and 

The matrix X can be written as:           

As solution of the 
minimization problem one 
obtain the vector of the 
estimated regression 
coefficients b 

Thus the estimated values for Y can be expressed as 

With the knowledge of the estimated regression coefficients 
of the multivariate regression one can obtain a new 
estimate for the corrected forecast (DMOE): 
DMOEi = (F – O)i = b0 + b1x1i + b2x2i + .... +bpxpi 
Where F is the forecasted and O is the observed value. Or 
in terms of the selected dependent meteorological 
variables: 
DMOEi = (F – O)i = b0 + b1TEMi + b2WINi +b3RHi +b4ABLi 
Where TEM is the 2m temperature, WIN the 10m wind 
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 Φi: 

Φi = Fi – (b0 + b1TEMi + b2WINi +b3RHi +b4ABLi). 

vs 2m temperature vs 10m wind speed vs 2m  re. humidity vs 2m  ABL height 

Cons%tuent  2m 
Temperature 

10m 
Wind 

10m  
Rel.Humidity 

ABL 

Ozone  +  (‐)  +  + 

NO2  ‐  (‐)  +  ‐ 

PM10  ‐  (‐)  +  ‐ 

Direct Model Output Corrected by MOS 

O3 

NO2 

PM10 

Bias  RMSE  HR 20%  HR 50% 

DMO  MOS  DMO  MOS  DMO  MOS  DMO  MOS 

Ozone  16.7  0.7  26.0  16.0  25.8  41.0  70.7  83.2 

NO2  ‐4.5  0.1  18.9  16.0  30.5  37.1  77.4  82.4 

PM10  0.3  ‐0.1  14.7  13.1  32.1  36.6  79.5  84.0 


