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Climate Model

(Atm/Ocn GCM) sl (Sulfate, Carbons, Dust, Salt

Transport

DEEKIZHIT5
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v -;(-\-I-% - 1850 > ZOOOEEQ(Hﬁﬂ%) (Vegetation/Soil) HNO3-S04-NH4(+)-OH-03

@ Nitrates

‘ISORROPIA’
Aerosol Thermodynamics
44) (Nitrates-Sulfate-Ammonium)

‘MATSIRO’
Land Surf: Model

‘CHASER’ 78 chemigal species
220 reactions

v Emission : IPCC-AR5 F—4

(DVOCs & CH4 Atm.-Chem. Model
Lamarque etal. (2011) etc. || topiiniimee o INERHIE N
v BEEEHE:
*Coupled with Atm-Ocn climate Anthropogenic
model (MIROC-5 version is used) ‘I Jonlies >| polttantEmissions 4=

*150 yrs run for 1850-2000

*Based on Griffin et al (2001)

ETFILEEBE EERE: MIROC-ESM-CHEM (MIROC #hERS R T LETIL)
v" Climate Model Core : MIROC-4.5 (t42,L80) developed mainly in AORI/JAMSTEC/NIES/NU/KYU
v" Chemistry : CHASER-V4 (Sudo et al., 2011) ~250 reactions with >70 species
*  Ox-NOx-HOx-CH4-CO chemistry with VOCs (explicit C2s,C3s, and isoprene & terpene)
* Halogen (ClOx/BrOx) chemistry with PSCs chemistry (Akiyoshi et al. 2004) nudged to HALOE
* NO; and SOA chemistry (not used in CMIP5/ACCMIP runs)
v Aerosol: SPRINTARS (Takemura et al., 2010)
e S04, BC/OC, sea-salt, and dust
* Direct & indirect effects (incl. ice nuclei effects)
v SLCFs Forcing : O3(Trp/Str), BC, OC, SO4, (and NO3, SOA-landuse for radiative forcing calc.)
v" Natural emissions: basically constant except for lightning NOx, & dust

Watanabe et al. (2011)
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® Rapid rises in SO,%- and OC with

SAT anomaly [K]

moderate gradual increase in NO;-
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SOA changes during 1850-1950
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(Kajikawa et al., GRL, 2012)
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(Kajikawa et al. GRL, 2012)

Onset pentad [1994-2008] — Onset Pentad [1979-1993]
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Kajikawa et al., GRL, 2012
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Trends of rainfall (JJA) OBS vs Simulated (Full, GHGs, ARSLS)
a) Obs (CMAP, NCEP) b) FULL
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