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Setup
• Goal: Define a benchmark to evaluate model 

performance and/or improvement of the dust 
cycle

• Aerocom A Models + ECMWF GEMS
• Year 2000 (Aerocom) & 2003 (ECMWF
• Surface concentration, Total dust deposition, 

Optical depth & Angström exponent
• Monthly Averages (Surface concentration, 

Optical Depth & Angström esponent)
• Yearly Average (Dust deposition)
• Measurment years: 2000 & 2003 (AERONET) 

and climatological (all)



Measurement Networks
Surface Concentration 
(AEROCE, Univ. Of Miami)

Optical Depth 550 nm 
(AERONET)

Angström Exponent 
(AERONET)

Dust Deposition              
(Ginoux et al, 2001)

Dust Deposition                      
(F. Dulac)

Dusty sites: AERONET Sites with a predominance of dust in 
the total optical depth during most of the year (at least 4 month)

African sites (red) & Middle east (blue)



Statistical Parameters

Relative Error

Grade
+

http://nansen.ipsl.jusssieu.fr/AEROCOM



Model-Observation comparison

Surface concentration Optical Depth
(Climatology)



Model-Observation comparison

Dust Deposition (Ginoux) Dust Deposition (Dulac)



Dusty Sites analysis: Optical Depth

African sites

All Aeronet sites

Middle East sites

All Dusty sites



Relative Error Score
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RMSi: RMS of model i

RMSref: Median RMS of the 15 Model RMS errors

Approach from Gleckler et al. (2008)



Taylor Score
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Surface Concentration
Deposition Ginoux

Deposition Dulac
OD All Sites

OD Dusty Sites
OD African Sites

OD Middle East Sites
ANG All Sites

ANG Dusty Sites
ANG African Sites

ANG Middle East Sites

R: Correlation
Rx: Maximal attainable correlation
σ= σM /σO

σΜ =Model Standard deviation

σO =Observation Standard deviationTaylor (2001)



Grade Score
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M = Model mean

O = Observation mean

ng= scaling factor

Approach from Waugh and Eyring (2008)



Average Taylor score
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Average Taylor score: Average from surface concentration & Dust deposition 
& Optical depth at dusty sites and Angström exponent

Surface Concentration
Deposition Ginoux

Deposition Dulac
OD All Sites

OD Dusty Sites
OD African Sites

OD Middle East Sites
ANG All Sites

ANG Dusty Sites
ANG African Sites

ANG Middle East Sites



Model Ranking

Relative Error

Taylor

Waugh Grade



Summary/Conclusions
• Aerocom & ECMWF models were compared to surface and 

integrated measurements.
• Model performance was tested through different scores.
• Better overall performance in optical depth and angström

performance than with surface concentration and dust 
deposition.

• Performance is score dependant.
• No model outperforms all the other ones in all analyzed 

parameters.
• Subjective definition of average model score. It can hide 

large spread in variable to variable performance.
• Model ranking is sensitive to the definition of the score.



Taylor 2 Score
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