Development othe Ensemble Navy
Aerosol Analysis Prediction Systamd its
application of the Data Assimilation
Researciestbedin Support of Aerosol
Forecasting

Juli I. Rubin

NRC Postdoctoral Research Associate
Naval Research Laboratory, Monterey, CA

NATIONAL RESEARCH COUNCIL
OF THE NATIONAL ACADEMIES



Collaborators

A Jeff Reid, Jim Hanséen Jeff Andersoh Tim
Hoar, Nancy Collirs Carolyn ReynoldsTim
Hogant, Justin McLay Peng Lynch

IMarine Meteorology Division, Naval Research Laboratory, Mont&zéay,
’DataAssimilation Research Sectidvational Center for Atmospheric ResearBloulder,CO
3CSanc, Monterey, CA



Ensemble NAAPS (ENAAPS)

A Built on 20 member NAVGEM meteorology
A Current ENAAPS forecast initialized with NAVEAB
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Thursday 1 August 2013 00UTC ENAAPS-NAV Forecast t+000
Thursday 1 August 2013 00UTC Valid Time
TOTAL Aerosol Optical Depth at 550nm ( nMEM = 20 )
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Plots Generated Friday 2 August 2013 17UTC NRL/Monterey Aerosol Modeling
NOT OFFICIAL FNMOC NAAPS RUN

Thursday 1 August 2013 00UTC ENAAPS-NAV Forecast t+000
Thursday 1 August 2013 00UTC Valid Time
TOTAL AOD Warning Area (>50% members above 0.8) ( nMEM = 20 )
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2 Thursday 1 August 2013 00UTC ENAAPS-NAV Forecast t+000
®  TOTAL Mean AOD at 550nm (white) with Nrml Spread (fill) ( nMEM = 20 )
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NOT OFFICIAL FNMOC NAAPS RUN

1. Ensemble Mean Forecast

2. Forecast Uncertainty€.
Ensemble Spread)

3. Probability Information



ENAAPS and EnsemBlalmanFilter ¢

A Take full advantage of ensembles

A ReplacevariationalNAVDASAOD with arEnKF
system (DART)

Ensemble Correlation Fields
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— Flow-Dependent Corrections to the model state fields



Observation Density of Aerosol
Related Satellite Products




ENAAP®ART optimization

A July through August, 2013 (SERS
A Ensemble type (source, meteorology, combined)

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

A Constant vs Adaptive Inflatigsderson, 200y

Covariance Inflation

A Ensemble size -

=—ensemble memben

A 1000 km localization A

=inflation factor

Ensemble Experiment Summary

Experiment Name Ensembles Inflation
Source, const Source20 member 10%Constant Covariance Inflati
Source, adaptive Source20 member Adaptie Inflation
Meteorology, adaptiv Meteorology OnB0 member Adaptive Inflation
Met+Source, adaptivi Meteorology + Soyr2@ member Adaptive Inflation
Met+Source, 80 Meteorology + Source, 80 men| Adaptive Inflation




ENAAP®ART optimization

A July through August, 2013 (SERS
A Ensemble type (source, meteorology, combined)

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

A Constant vs Adaptive Inflatiomderson 2007

Covariance Inflation

A Ensemble size -

=—ensemble memben

A 1000 km localization = ensemble mean
=inflation factor
Ensemble Experiment Summary

Experiment Name Ensembles Inflation
Source, const Source20 member 10%Constant Covariance Inflati
Source, adaptive Source20 member Adaptie Inflation
Meteorology, adaptiv Meteorology OnB0 member Adaptive Inflation
Met+Source, adaptivi Meteorology + Soyr2@ member Adaptive Inflation ——
Met+Source, 80 Meteorology + Source, 80 men| Adaptive Inflation ——




a. Source, constant inflation
ENAAPS-DART AOD Std Deviatin (%) totl 2013081000
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a. Source, constant inflation

ENAAPS- DART AOD Std DeVIatlon (%) total 2013083118

Assimilated MODI®hsCount
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a. Source, constant inflation

ENAAPS-DART AOD Std Deviation (%) total 2013083118
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Ensemble Spread 20130831 187, end of optimization experiments
a. Source constant inflation b. Source, adaptive inflation

C. Meteorology, adaptlve |nflat|on d. Met+Source adaptlve mflatlon

Ensemble AOT Standard Deviation/Mean (%)



