Update on GOCART Model
Development and Applications

Aerocenter Annual Update
May 31, 2013

Dongchul Kim, GOCART group, and many collaborators



Contents

1. Emission

— Update of emission inventories for hindcast runs (A2-MAP) (1. Diehl et al.)
— Development of the dynamic dust source function for GOCART (D. Kim et al.)
— Constrain BB emission in GOCART using satellite AOD (M. M. Petrenko et al.)

2. Development
- Modeling nitrate in GMI and GOCART (H. Bian et al.)

3. Scientific Applications



Updated emission inventories for hindcast runs (A2-ACCMIP)
USA
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Development of the Dynamic Dust Source Function for GOCART
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Using satellite AOD to constrain BB emissions in the GOCART model

1. Currently 13 biomass burning (BB) 3. Regional dependency in AOD for different
emission options are available options against MODIS AOD using 124 fires

E(BB)=FxCxA

F=Emission factor
C=Fuel consumption
A= Area burned
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2. A fire case study shows large diversity in AODs
with MODIS AOD and GOCART simulations
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e This work shows consistent regional bias compared
to MODIS AOD, depending on biomass burning
emission options.

* Future goal 1s to improve the agreement between
modeled and observed biomass burning aerosol.

Petrenko et al. (2012)




Modeling Nitrate in GMI and it will to be implemented to GEOSS5-GOCART (1)

Clear — sky forcing at TOA
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Modeling Nitrate in GMI and it will to be implemented to GEOSS5-GOCART (2)

Compare with aircraft measurements Vertical profile of NH3 from TES & GMI

(INTEX-B Anchorage, Alaska campaign (annual mean in 2006)
during May, 2006)
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Multi-decadal variations of aerosols from 1980 to 2009: Global and regional trends
Annual AOD varlatlons from 1980 to 2009 — Model and Satellltes
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SCIAMACHY

GOCART - all

GOCART - volcano |

GOCART - FF+BB

Volcanic and anthropogenic contributions to stratospheric aerosol trends

Stratospheric aerosol extinction vertical profiles (2.5S)

All aerosol
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Time series of zonal and monthly
averaged extinction

Major volcanic eruptions:

A. Manam (Jan 2005, 4°S)

B. Soufriere Hills (May 2006, 16°N)
C. Tavurvur (Oct 2006, 4°S)

D. Sarychev Peak (July 2009, 48°N)

Chin et al. (AMS meeting)



0.6

GOCART and GMI models participated in HTAP source-receptor experiments to
assess the role of intercontinental transport
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Comparisons of models and satellite observations for transatlantic dust
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Evaluation of multi-model aerosol simulations over South Asia

MODIS-Terra GOCART
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