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scopescope

estimate the air pollution effects of 2003 forest fires 
through the application of two air quality modelling systems 

CHIMERE d LOTOS EUROS- CHIMERE and LOTOS-EUROS

1 Air quality modelling1.Air quality modelling

2.Ensemble results



forest fires: the year 2003forest fires: the year 2003
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forest fire emissions: 2003forest fire emissions: 2003
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forest fire emissions
A t 2003August 2003
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air quality modelling: August 2003air quality modelling: August 2003

LOTOS EUROS

Boundary conditions
MOZART and GOCART climatological models

CHIMERE LOTOS-EUROS

Boundary conditions
Logan climatological datasetsMOZART and GOCART climatological models

Emissions
EMEP and Portuguese inventory

Logan climatological datasets

Emissions
TNO inventory  g y

Vertical structure
8 layers (up to 3000 m)

y

Vertical structure
3 layers (up to 3500 m)

Chemical mechanism
MELCHIOR

Chemical mechanism
CBM-IV

Horizontal grid resolution
10 x 10 km2

Horizontal grid resolution
17.5 x 12.5 km2



air quality modeling: domainsair quality modeling: domains
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air quality modeling: PM10

CHIMERE LOTOS-EUROS
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air quality modeling: O3

CHIMERE LOTOS-EUROS
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air quality modeling
with - without forest fires… 
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air quality modeling
with - without forest fires… 
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air quality modeling
ith ith t f t fiwith - without forest fires… 
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air quality modelling: August 2003air quality modelling: August 2003

CHIMERE LOTOS-EUROS

Run 1
Forest fire emissions distributed in the first 
3 Layers + MELCHIOR2 chemical mechanism

R  2

Run 1
Resolution (17.5 x 12.5 km2) + no SOA 
chemistry included 

Run 2
3 Layers + MELCHIOR1

Run 3

Run 2
Resolution (17.5 x 12.5 km2) + SOA

Run 3Run 3
8 Layers (3 000 meters) + MELCHIOR2

Run 3
Resolution (8.75 x 6.25 km2) + no SOA

Run 4
8 Layers (3 000 meters) + MELCHIOR1

Run 4
Resolution (8 75 x 6 25 km2) + SOA8 Layers (3 000 meters) + MELCHIOR1 Resolution (8.75 x 6.25 km2) + SOA



Model validation
Background air quality stationsBackground air quality stations
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air quality modeling: PM10air quality modeling: PM10
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air quality modeling: O3air quality modeling: O3
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Some commentsSome comments

Forest fire emissions can represent an important source of air 
pollutants to the atmosphere 

Models performance increase when forest fire emissions are 
considered.

There is no clear trend for best model performance between 
CHIMERE d LOTOSCHIMERE and LOTOS.

Model results increase when ensemble techniques are applied.
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questionsquestions

Ensemble modelling or selecting the best model? 
Many could be better than one. Instead of losing potential sources of 
information, models could be combined to yield better performance.

How to select models/runs for final ensemble?
C  lid ti   b  d f  d l t i i / l ti  d th  Cross validation can be used for model training/selection and the 
estimation of the expected classification error. The models are 
initialized with different model parameters and cross validation helps 
us to find proper values for these parameters and to select the best us to find proper values for these parameters and to select the best 
performing models for the final ensemble.

How to choose model/run weights?How to choose model/run weights?

How to perform spatial model ensemble?
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