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Advanced Particle Microphysics (APM) model

Turco et al., 1979; Jacobson et al., 1994; Yu and Turco, 1998: Yu, 1998: Yu and Luo,
2009: Yu, 2010; Luo and Yu, 2011; Ma et al., 2012: Yu et al., 2012, 2013

Secondary particle bin structure

Secondary particles (SP) : 40 bins 2
(composed of SO4, NO3, NH4, SOA) |

Sea salt particles: 20 bins

Dust: 15 bins

BC: two log-normal modes (one for
fossil fuel, the other for biomass burning)

Dry Dlameter (um)

Primary OC: two log-normal modes
Computing cost (8-core workstation)
GEOS-Chem (40x5¢ |, 47 layers, 1 yr)
Original model  With APM

59 tracers 59+88= 147 tracers

~ 1 day ~ 2 days




45°N

0°

80°N

0°

45°8

Modeled aerosol burden from GEOS-Chem-APM

Secondary particle (SP)

0105 1 15 2 3

Sea salt

7

10

Coated secondary species

02 05 07 1 2 5

10 20 30 40 50

0.02 005 0.1 02 05

1.5

0°

45°S

0°

180° 90°W 0°
__ mmm
02 05 1 5 10 20 50 200 500 1000

90°N -7

180° 90°W 0°

005 0.1 02 05 1 2

APM SO4 (ng/m°)

APM BC (ng/m®)

10*

2

3

10

-
(=)
w

-
o
™

Ma et al. (ACP, 2012)

N
] . L
’
4 7/ -
rd
i // L 2N
e s
J Wi
4 e L] "o -
y 7 o
s o
- / e . -
-4 7/ -
‘./

1 . N L
4 e . L
s /’

(1] ,’, :';’.
4 :,,' -’ -
ya [ ]
y ’
— s i -
,
J ’ ’ L
e s
’/ ,/o United States, IMPROVE (2006)
1 S/ / L
J ,/’ # Remote areas, Chin et al., (1996)
/
’
4 e ® Ocean, Prospero and Savoie -
//’
/
™ r T T
1 2 3 4
10 10 10 10
3
OBS SO4 (ng/m”)
P | L | L )
- 7 =
//
i y L
®  United States . ,
B 7’ b
e Europe yo , 7o
® Asia /, o o
E / . -
S L ] *
- 7Y o/ [}
4 // V4 . o
o e [
1 *e 7. e
/
i ’,’ $ iy S0 . L
//’ C./"
i ’ L . I
/,. ° // [ ] [ ]
P4 ’,.: .
;
- rt - 4 * —
E // . ,i. . o
B s 3
r/ e
B 4 /’ =
;
’ 4
7 /
4 7
/ '
4 r L
7/
,
’
7/
f T T T —T
10' 10% 10° 10*
3
OBS BC (ng/m")



@S-Chem/APM >

mass and number
size distribution
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Global AERONET Sites

Level 2.0 Quality Assured Data, over 600 sites around the world

Selection criteria:

 at least 36 months data available

o eliminated the sites with a low spatial domain and with a low data
quality according to the site assessment provided by Kinne et al. (2013)
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mean: -0.34 W m?
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Summary and conclusions

Predict sulfate mass concentrations much better than BC.

Capture the observed seasonal of AOD over all representative
regions.

Overall weak inter-annual variability compared to observations.

Vertical profile of AOD at EUS and WEU agree well with
CALIPSO.
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Table 1. Comparisons of AOD in clear sky from the GEOS-Chem-APM with satellite data MODIS, MISR and SeaWiFS, and
comparisons in 72 AERONET sites having at least 36 months data available between the model and the observations. The AERONET sites
with low guality and low spatial domain are also excluded

GEOS-Chem-APM MODIS MISR SeaWiFsS AERONET
Global 0.102 0.154 0.168 0.130
Land 0.135 0.188 0.198 0.188
Ocean 0.088 0.139 0.157 0.110
Low AOD ( <0.1) 0.055 0.069 0.075 0.066
Median AOD (0.1.0.3) 0.148 0.156 0.162 0.158
Large AOD ( =0.3) 0.506 0.471 0.460 0.458

72 AERONET sites 0.168 0.192 0.206 0.193 0.223
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