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Validation and Evaluation Tools 

Two toolkits developed during PASODOBLE: 

1. Myair Toolkit for Model Evaluation 

 Developed by CERC 

2. AUTH Toolkit for retrieval and pre-processing of 

satellite and in situ data 

 Developed by AUTH 
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Myair Toolkit for Model Evaluation 

 What is it? 

 What can it do? 

 What do you get? 

 Demonstration of its use in evaluating the 
PASODOBLE AIRSHEDS products 

 



Myair Toolkit for Model Evaluation 

What is it? 

 The Myair Toolkit is a free, open-source toolkit 
for evaluating air quality models, focussed on 
requirements for standardised evaluation of local 
air quality forecast models 

 The Toolkit was designed following an extensive 
review of the state-of-the-art in air quality 
model evaluation, and builds on existing tools 
and initiatives (e.g. FAIRMODE, openair) 



Myair Toolkit for Model Evaluation 

What can it do? 
 Assess your model’s forecast skill 

 Assess your model’s concentration predictions 

 Easily import a wide range of gridded and point modelled data formats 

 Download and import in situ monitoring data for the UK (also CSV files) 

 Save graphical and statistical output to your computer 

 Help you investigate model performance at individual stations using 

openair graphs 

 Run in batch mode too, for easy automation 
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Forecast index scales and alert 
thresholds are set by the user 



Myair Toolkit for Model Evaluation 

Look at the percentage of 

forecast indices within one 

of observed (should be 

close to 100%) for each 

pollutant, grouped by 

station... 

... or grouped by station 
type (e.g. roadside, 
urban background, rural 
etc)... 



Myair Toolkit for Model Evaluation 

...or grouped by pollutant 



Myair Toolkit for Model Evaluation 

Look at model’s skill at predicting alert threshold exceedences (i.e. 
pollution episodes) in different ways: 

Alert modelled? 
Yes No 

Alert 
observed? 
 

Yes a b 
No c d 

bcad
bcadORSSScoreSkillRatioOdds

+
−

=)(

a, b, c and d are counts of the number of days where alerts were or 
were not modelled and were or were not observed 

Perfect score:  b=c=0 ORSS=1 
Good score: ad>bc  ORSS>0 
Bad score: bc>ad ORSS<0 
Fail score: a=d=0 ORSS=-1 

ORSS gives equal weighting to 
correct non-prediction and to 
correct prediction 



Myair Toolkit for Model Evaluation 

ORSS grouped by 
station... 

... or grouped by 
station type 

ORSS is a good measure if a lot of episodes are measured, but note that it’s 
easy to get a good score if there are few episodes compared to the number of 
forecasts because d will be high 



Myair Toolkit for Model Evaluation 

Using the Toolkit 
you can also look 
at other measures 
of model skill, for 
example the 
‘probability of 
detection’ and the 
‘false alarm ratio’ 
for different alert 
thresholds... 



Myair Toolkit for Model Evaluation 

What can it do? 
 Assess your model’s forecast skill 

 Assess your model’s concentration predictions 
 Easily import a wide range of gridded and point modelled data formats 

 Download and import in situ monitoring data for the UK (also CSV files) 

 Save graphical and statistical output to your computer 

 Help you investigate model performance at individual stations using 

openair graphs 

 Run in batch mode too, for easy automation 

 Output averaging times and 
units for the concentration 
assessment are set by the user 



Myair Toolkit for Model Evaluation 



Myair Toolkit for Model Evaluation 

Statistical output 
includes standard 
results such as 
mean, bias, 
standard deviation 
and more (this table 
is an extract from 
the User Guide) 



Myair Toolkit for Model Evaluation 

What can it do? 
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Myair Toolkit for Model Evaluation 

 Supported modelled data formats: 
 Gridded netCDF 
 AIRSHEDS 
 MACC Ensemble 
 CMAQ 
 Point data 
 ADMS PST 
 Generic CSV 
 DELTA netCDF 

 
 The Toolkit interpolates gridded data to station 

locations 
 You can import a single file or a whole directory of 

files 
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Myair Toolkit for Model Evaluation 

 In situ observed data for 2 UK networks can be 
downloaded and imported automatically (London 
KCL and UK AURN) 

 Observed data in a generic CSV format can be 
imported from a single file or directory of files 
 



Myair Toolkit for Model Evaluation 

What can it do? 
 Assess your model’s forecast skill 

 Assess your model’s concentration predictions 

 Easily import a wide range of gridded and point modelled data formats 

 Download and import in situ monitoring data for the UK (also CSV files) 

 Save graphical and statistical output to your 

computer 
 Help you investigate model performance at individual stations using 

openair graphs 

 Run in batch mode too, for easy automation 



Myair Toolkit for Model Evaluation 

 Saves graphs as image files (JPG, PNG) or PDFs 
for importing into documents 

 Saves data (raw, processed and statistics) in 
CSV files, to provide an audit trail and for further 
analysis 

One of the 
CSV files 
output by 
the Toolkit 
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Myair Toolkit for Model Evaluation 



Myair Toolkit for Model Evaluation 

What can it do? 
 Assess your model’s forecast skill 

 Assess your model’s concentration predictions 

 Easily import a wide range of gridded and point modelled data formats 

 Download and import in situ monitoring data for the UK (also CSV files) 

 Save graphical and statistical output to your computer 

 Help you investigate model performance at individual stations using 

openair graphs 

 Run in batch mode too, for easy automation 

Batch mode allows easy integration of 
model evaluation into automatic 
processes, and also easy re-generation 
of results with new data 



Myair Toolkit for Model Evaluation 

What do you get? 
 4 tools 
 Runs on most 

commonly-used 
platforms, including 
Windows, Linux, Mac 

 Requires you to 
download and install 
some free software, 
which only takes a few 
minutes 

 Comprehensive User 
Guide included 

1. Screening 
Questionnaire 

Tool 
This tool asks you 
questions about 
your data and 

offers structured 
advice 

2. Data Input 
Tool 

 
This tool 

processes your 
modelled and 
observed data 

3. Model 
Evaluation Tool 
This tool evaluates 

some or all of 
your data, in 

terms of 
concentration 

and/or forecast 
indices 

4. Model 
Diagnostics 

Tool 
This tool allows 
you to analyse 

individual 
station/pollutant 
combinations in 

detail 



AIRSHEDS - Domains 

Intermediate 
airsheds at 
~ 7x7km 
resolution 
 
Bridge gap  
between 
MACC- ENS 
and local nests 
 

covering most 
of the 
local/urban 
services within 
PASODOBLE 
 



AIRSHEDS - examples 

FRIUUK 
EURAD 

FMI 
SILAM 

AUTH 
WRF-CAMx 

ACRI 
CHIMERE 

TNO/KNMI/RIVM 
LOTOS-EUROS 



Toolkit: harmonised evaluation of airsheds 

4 models/airsheds 
7 components 



Comparison of overlapping airsheds 

NO2 
Rural station 
FI00208 

Diurnal variation 

Model 1 (LOTOS-EUROS) Model 2 (SILAM) 
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AUTH Toolkit 

AUTH developed a prototype toolkit that collects observational data 
and post-processes model output data, in order to   

•Provide data to the users (RCM and MINENV) for evaluation 

•produce quick look validation plots of the AUTH Modeling system 
(WRF/CAMx). 

 
The programming language for the software module is the Interface 
Data Language (IDL) and  operates under WINDOWS environment (XP 
and 7 tested).  

 

It does not require an IDL license, it uses IDL Virtual Machine 
available as free download 

 



The basic functions of the AUTH 
Toolkit are: 

1)Download the observational 
data 
2) Pre-process model output and 
observations 
3) Produce validation plots 

Directory listing created upon 
the AUTH Toolkit 

installation 

AUTH Toolkit 



Interface of the AUTH Toolkit 

3 action bottons 

4 display panels 

1 2 

3 4 

Selection of 
Satellite Selection of in-

situ database 
Selection 

of pollutant 
Selection of 
dates (start-

end) 



Interface of the AUTH Toolkit: drop down menus 



AUTH Toolkit: The input-RGG action button 

The AUTH Toolkit  can be used as a pre-processing tool to 
prepare an observational data set to the Myair Model 
Evaluation Toolkit in the required CSV format. 
 
Use the input-RGG action button if you want  to prepare 
those datasets as input to the Myair Toolkit. 
 
Currently there is the option of preparing the observations 
of AIRBASE and the ones received directly from the Hellenic 
Ministry of Environment  and the Region of Central 
Macedonia to the Myair Toolkit-ready format.  
 
The Myair Toolkit-ready format is a CSV file including 
information of date, hour and pollutant concentration.  

 



Upper left: Time-series of 
surface NO2 concentration 
WRF/CAMx (green) and 
AIRBASE (blue) hourly values 
over an urban Athens station 
(Athinas station, May 2009) 
 
Upper right: Scatter plot of 
measured vs. modeled surface 
NO2 and evaluation statistics 
(error, bias, rmse) 
 
Bottom left:  Time series of 
NO2 column for model (green)  
and satellite data 
 
Bottom right: Scatter plot of 
measured vs. modeled  NO2 
column and evaluation statistics 
(error, bias, rmse) 

AUTH Toolkit: Results of a test case over Athens 



Summary 

 Demonstrated two toolkits developed during PASODOBLE for 
validation and evaluation: 

1. Myair Toolkit for Model Evaluation 

2. AUTH toolkit for download and pre-processing of satellite and 
 in situ data 

 For more information and to download the toolkits, go to 
http://www.myair.eu/products-services/local-model-evaluation/ 

 Many thanks to Renske Timmermans (TNO) for slides on the 
PASODOBLE AIRSHEDS evaluation, Dimitris Balis (AUTH) for 
slides on the AUTH toolkit, and Sam Royston (CERC) for graphs 
from the Myair Toolkit for Model Evaluation 

http://www.myair.eu/products-services/local-model-evaluation/
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