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DELTA-Tool applications 

DELTA-Tool has been used for model evaluation with the purposes of: 

 
 

• Long-term air quality assessment purposes  

• Operational forecast 

• Specific air pollution research studies 

over Portugal and urban areas (Porto & Lisbon) 



Our DELTA-Tool experience 

Official reports for Environmental Protection Agency 

The performance of the air 
quality modelling system  
(for both assessment and 
forecast purposes)  
is evaluated using  DELTA-Tool 
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Some results – NO2 



Some results – NO2 
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Some results – O3 



Some results – O3 



(a) (b) 

Some results – PM10 



Some results – PM10 



1st problem: number of pollutants 

For when the other 
legislated pollutants? 
PM2.5; SO2; C6H6; … 



What we do for the other pollutants… 



Station 
r RMS BIAS FB NSD NMSE ANB MG VG d 

[-] [µg.m-3] [µg.m-3] [-] [-] [-] [-] [µg.m-3] [µg.m-3]2 [-] 

CHA 0.71 4.93 -0.04 -0.01 1.05 0.44 0.49 0.98 1.00 0.83 

ERV 0.72 10.79 -0.26 -0.02 1.13 0.52 0.72 0.99 1.00 0.84 

FUN 0.69 3.97 0.13 0.03 0.88 0.57 0.66 0.95 1.00 0.82 

LAR 0.69 8.06 -0.39 -0.04 1.19 0.76 0.67 0.96 1.00 0.81 

MEM 0.71 5.05 -0.04 -0.01 1.02 0.54 0.66 0.98 1.00 0.83 

MVE 0.35 20.66 -0.37 -0.04 0.74 5.03 0.92 0.95 1.00 0.52 

OLI 0.61 8.71 -0.13 -0.01 1.09 0.46 0.55 1.00 1.00 0.77 

OLO 0.75 2.64 0.07 0.02 0.96 0.48 0.54 1.00 1.00 0.86 

PFR 0.64 6.93 0.08 0.01 0.90 1.53 0.87 0.92 1.01 0.78 

SOB 0.71 4.90 -0.05 -0.01 1.12 0.52 0.54 1.02 1.00 0.84 

TER 0.70 5.47 -0.09 -0.01 0.98 0.44 0.66 0.95 1.00 0.83 

Mean 0.66 7.46 -0.10 -0.01 1.01 1.03 0.66 0.97 1.00 0.79 

Legend 
r:  Correlation coefficient 
RMS: Root mean squared error 
FB: Fractional bias 
NSD: Normalized standard deviation 
NMSE: Normalized mean square error 
ANB: Average normalized absolute bias 
MG: Geometric mean bias 
D: Index of agreement 

Mean statistical parameters for PM2.5 

What we do for the other pollutants… 



2nd problem: legislation thresholds 
Pollutant Reference period Legislation parameter µg.m-3 

SO2 

1 hour Limit value 350 

1 day Limit value 125 

1 hour Alert threshold 500 

Winter Critical level 20 

NO2 

1 hour Limit value 200 

1 year Limit value 40 

3 hours Alert threshold 400 

NOx 1 year Critical level 30 

C6H6 1 year Limit value 5 

CO 8 hours Limit value 10000 

PM10 
1 day Limit value 50 

1 year Limit value 40 

PM2,5 1 year VA: 25 25 

O3 

8 hours VA: 120 120 

1 hour Information threshold 180 

1 hour Alert threshold 240 



Legislated thresholds 

There are other legislated parameters that 
are not included  like: 
- Information and alert thresholds for O3 
- Annual average PM10 
- Annual average NO2 
- … 
 



2nd problem: identification of 
stations/regions with model deficiencies 

 
Not legible (and as it is. the legend is not necessary!) 
Maybe using different symbols. similar to the target plot 
At least to be possible to identify the stations out of criteria  



Minor notes 
about our use of DELTA-Tool 



Preparation of cdf file 
 
The manual do not explain how to build the cdf file... 
Maybe some information/help can be given 



Bisextile years 

DELTA-TOOL manual 
“Year: year of interest (for bissextile years only first 8760 data are considered)” 
  

Not only that: the year have also to be other 
Don’t work with bisextile years identification 



Just some notes about the User’s Guide 

The date is updated each time 
the document is accessed 



Just some notes about the User’s Guide 

Formulas are missing 


