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Ensemble NAAPS (ENAAPS)

ÅBuilt on 20 member NAVGEM meteorology

ÅCurrent ENAAPS forecast initialized with NAVDAS-AOD

1. Ensemble Mean Forecast
2. Forecast Uncertainty (ie. 

Ensemble Spread)
3. Probability Information 
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3.



ENAAPS and Ensemble KalmanFilter

ÅTake full advantage of ensembles

ÅReplace variationalNAVDAS-AOD with an EnKF
system (DART)
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+

Flow-Dependent Corrections to the model state fields



Observation Density of Aerosol-
Related Satellite Products



ÅJuly through August, 2013 (SEAC4RS)

ÅEnsemble type (source, meteorology, combined)

ÅConstant vs Adaptive Inflation[Anderson, 2007]

ÅEnsemble size

Å1000 km localization 

Experiment Name Ensembles Inflation 

Source, const Source, 20 member 10% Constant Covariance Inflation 

Source, adaptive Source, 20 member Adaptive Inflation 

Meteorology, adaptive Meteorology Only, 20 member Adaptive Inflation 

Met+Source, adaptive Meteorology + Source, 20 member Adaptive Inflation 

Met+Source, 80 Meteorology + Source, 80 member  Adaptive Inflation 

 

= emissions for aerosol species i in grid cell (x,y)
= random gaussianperturbation factor for species i, ensemblen (25% uncertainty) 
= perturbed source for species i, ensemblen

Ensemble Experiment Summary

Covariance Inflation
=
=ensemble member n
= ensemble mean
=inflation factor

ENAAPS-DART optimization



ENAAPS-DART optimization
ÅJuly through August, 2013 (SEAC4RS)

ÅEnsemble type (source, meteorology, combined)

ÅConstant vs Adaptive Inflation [Anderson, 2007]

ÅEnsemble size

Å1000 km localization 

Experiment Name Ensembles Inflation 

Source, const Source, 20 member 10% Constant Covariance Inflation 

Source, adaptive Source, 20 member Adaptive Inflation 

Meteorology, adaptive Meteorology Only, 20 member Adaptive Inflation 

Met+Source, adaptive Meteorology + Source, 20 member Adaptive Inflation 

Met+Source, 80 Meteorology + Source, 80 member  Adaptive Inflation 

 

Ensemble Experiment Summary

Covariance Inflation
=
=ensemble member n
= ensemble mean
=inflation factor

= emissions for aerosol species i in grid cell (x,y)
= random gaussianperturbation factor for species i, ensemblen (25% uncertainty) 
= perturbed source for species i, ensemblen



Ensemble Spread 20130831 18Z, end of optimization experiments

a. Source, constant inflation 

Ensemble AOT Standard Deviation/Mean (%) 

Assimilated MODIS ObsCount

Impact of Configuration on Ensemble 
Spread



Ensemble Spread 20130831 18Z, end of optimization experiments

Impact of Configuration on Ensemble 
Spread

a. Source, constant inflation 

Ensemble AOT Standard Deviation/Mean (%) 

Assimilated MODIS ObsCount



Ensemble Spread 20130831 18Z, end of optimization experiments

Impact of Configuration on Ensemble 
Spread

a. Source, constant inflation 

Ensemble AOT Standard Deviation/Mean (%) 

Assimilated MODIS ObsCount



a. Source, constant inflation b. Source, adaptive inflation 

c. Meteorology, adaptive inflation d. Met+Source, adaptive inflation 

Ensemble AOT Standard Deviation/Mean (%) 

Ensemble Spread 20130831 18Z, end of optimization experiments

Impact of Configuration on Ensemble 
Spread


