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Schulz et al. (ACP2006)
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CALIPSO&SPRINTARSD HH W R NS MSTINZZFETHE L TR T S

Oikawa et al. (under review)

W ET{EIZE—F: radiation transfer code RSTAR 6.2b [Nakajima and Tanaka., 1986, 1988]

CALIPSO Period : 2007/1/1 - 2007/12/31

CALIPSO (version 2) Level-2 Layer data [ATMOSPHERIC SCIENCE DATA CENTER]

aerosol and cloud optical thickness, altitude, types, and so on

aerosol size distribution and refractive indices [CALIPSO Algorithm Theoretical Basis Document Part3]
cloud optical thickness from Aqua MODIS (optically thick clouds are not detected by CALIOP)

SPRINTARS Period : 2007/1 —2007/12

global aerosol model MIROC-SPRINTARS v3.38 [Takemura et al., 2000, 2005]
aerosol extinction profiles, and cloud optical thickness, and so on

aerosol size distribution [Takemura et al., 2002, 2005]

refractive indices [Hess et al., 1998; d’Almeida et al., 1991, Kaufman et al., 2001]

Clear-sky Cloudy-sky

Aerosol above cloud Aerosol under cloud

aerosol
aerosol
aerosol
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Oikawa et al. (under review)
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Improvement of BC aging process in MIROC-SPRINTARS

Goto et al. (ACPD2012)
O oy Table 1. Experimental designs employed in this study.
HERDEX

P Method Aging processes in Internally mixed BC ~ Reference
Tk A R R the atmosphere with other compounds
WIBC  WSBC WIBC ~ WSBC Pure BC Mixed BC BC+OC BC+SO,
P (.j WSBC1 ® Aging @ (WIBC) (WSBC)
AGV Aged by variable Increase N Y This work
N ﬂ h / decay time in aging
. @ WSBC2 -/ AGF Aged by fixed Increase N N Chung and Seinfeld
Emission Emission decay time in aging (2002)
(50%:50%) (80%:20%) ORIG  No aging No increase Y N Takemura et al.
in aging (2005)

FERO—E (RIETEDES)

(a) Surface WIBC/BC ratio in AGV  (b) Surface WIBC/BC ratio in AGF

(c) Surface WIBC/BC ratio in ORIG

#£ B ) — I8 (BC-ARF; Fstaa4l 1)

ARF value
3 : ’ 4 Tropopause Surface
- ' B | - AGV +0.300 -0.870
L - s X - . FUEN P . AGF +0.047 -0.424
ORIG +0.356 -0.822

(e) 0=0.5 WIBC/BC ratio in AGF (f) 0=0.5 WIBC/BC ratio in ORIG Chung and Seinfeld (2002)* +0.51to +0.8

Unger et al. (2009)" +0.313

Myhre et al. (2009)" +0.26 to +0.33
Koch et al. (2011)" +0.23 -0.49

Bauer et al. (2007) +0.33

Bond et al. (2011) +0.47

* ARF due to the direct effect of anthropogenic BC.

B fIIEwW/m?
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I 70Y)LT—AEE : Ensemble assimilation (Kalman Smoother)%
FH L \7’-217 H \/‘\)I/EF II:I:II % 0) *EI:I_E Schutgens et al. (Remote Sens. 2012)

Rodgers, 2000]
f -1 [
x‘=x' +P'HR (y — HXf) a: analyzed state

f: forecast state

P¢ = (I + PfHTR‘lH)_IPf y: actual values

Hx:: simulated values

days

Kalman smoother (KS) I 2 3 4 5 6 7 8§ 9 10 1l 12

forecast 1 l | [ ‘

Truth analysis 1 l——*—*il
forecast 2 l:u
analysis 2
forccast 3 ﬁ
analysis 3
forccast 4 ﬁ

A fixed-lag Kalman smoother analysis 4
adiusts emissions Figure._Schematic of the estimation of model‘parameters by the I\(S.
J 6 1 R B L= (forecast) (=2 B B BB T — & MYAH . T—4
@1k (analysis) 3 %, KENET—RRIEL TSI EETRT . ALY
T4IIA—TIL, AT BELRIIZESODIESHL, =, AUL-ERIL.
AERONET(MAOT675. AE440-870. MODIS/Terra®AOT550@; L
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ZH L <HEFE LT-Seasalt&DustDHEH =

Schutgens et al. (Remote Sens. 2012)

BEAVNLNDHHE HELE-HHE

Seasalt flux [10® kg/m?s] for standard emissions Seasalt flux [10® kg/m?s] for new emissions

Seasalt

S
180 120W 60W 0 60E 120E 180 180 120W 60W 0 60E 120E 180

0 005 0.1 015 02 025 03 035 04 045 05 0 005 0.1 015 02 025 03 035 04 045 05

Dust flux [10™® kg/m?s] for new emissions
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FTLHEELT=SO,DHEH =

BEANONSEHE

S02 flux [107 kg/m?s] for standard emissions

Schutgens et al. (Remote Sens. 2012)

HEL-HEE

S02 flux [107™ kg/m?s] for new emissions

S0,

90N

60N

30N

180 120w 60W 0 60E 120E 180

180 120w 60W 0 60E 120E 180

Table 2. Aerosol emissions according to various sources.

Species AEROCOM MIROC-SPRINTARS
Mean Diversity Takemura Standard New Error
[Tg/yr] [%] [Tg/yr] [Tg/yr] [Tg/yr]l [%]
SO, 149 145 219 78 (67)
carbons 109 26 106 83 136 78 (67)
dust 1,840 49 3,321 4,470 3,244 62 (62)
seasalt 16 600 199 3,529 3,145 9,073 18 (18)
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FTLSHETE LT=HEER

Experiment AOT

Experiment AOT

Standard emissions, land

1.00

=%,

Standard emissions, ocean

JWNTETELT=AOT

Schutgens et al. (Remote Sens. 2012)

AOT at 550nm for standard emissions
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T—AE1E Y X T LI ZCALIPSOER ;B B2 % FF

Without assimilation
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Ver.3.54 (CNETDhR) Ver.3.84 (R AR)

T—REME D AT LD EHT(SPRINTARSV3.841 23,

Seasalt Erickson’s parameterization Monahan’s parameterization

Dust 10 size bins 6 size bins

Sulfate 1 size bin 1 size bin, more chemistry (Goto et al., ACP2010)
Carbons 7 species, externally mixed 3 species (Pure OC, BC, OC+BC)

Cloud droplet Diagnostic Prognostic
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(versionMELY, IKFESEEREDELY)
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