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Stabilization of atmospheric carbon dioxide via zero emissions

—An alternative way to a stable global environment.

Part 2: A practical zero-emissions scenario
By Taroh MATSUNO,*T Koki MARUYAMA*?* and Junichi TSUTSUT?

(Contributed by Taroh MATSUNO, M.J.A))
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Fig. 1. CO, emissions of Z650 compared with the Category 1
ranges, RCP 3-PD (2.6) and RCP 4.5 for AR5, and an original

form of RCP 2.6. The horizontal solid line indicates the zero-

emissions level. The two Category I ranges are shown by shaded
and dashed curv hich are reproduced from Figure SPM.T of
IPCC WG III AR4" and Fig. 1 of Ref. 7), respectively.

latter is based on new scenario studies since AR4 on CO, emis-
sions from energy and industry sources. RCP data were obtained

from http:f'h\-'ww.iiasa.a.c.atfR_.esearcthNE/IAI\-'IC}'rcp.html.
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K-1 Coupled GCM (MIROC)
Description

K-1 model developers
Center for Climate System Research (CCSR), University of
Tokyo; National Institute for Environmental Studies (NIES);
Frontier Research Center for Global Change (FRCGC)

Edited by Hiroyasu Hasumi and Seita Emori

K-1 Technical Report No. 1
September, 2004
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Fig 1 Structure of MIROC4 (ATM step, CPL step and GCN stzp inean

each integration-time step)

Suzuki et al. (2009)
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Kawamiya et al. (2005)

temperate
' evergreen
needle-leaf tree

& -
it 3 4";":‘. e U SR
Pl e
i | = T4 { U
A e | R Ty temperate
: . BeomF50 oo} ) A, )
\ AN " 'ol (T K ‘ . X E\-'er_g;'l‘eeu
Pacific A ! f ' A\ N ’ bl N
F W ! i’ ’ . ' ] v ! broad-leaf tree
ey
L et

Fig. 4 An example of the results of landscape simulations (valid for Kumamoto).
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Schemes In old/new MIROCs

MIROC3

MIROCS

Atmos.

Land/
River

Gcean

Sea-ice

Dynamical core

V. Coordinate

Radiation

Cloud

Turbulence

Convection

Aerosols

Spectral+semi-Lagrangian
(Lin & Rood 1996)

Sigma

2-stream DOM 37ch
(Nakajima et al. 1986)

Diagnostic (LeTreut & Li
1991) + Simple water/ice
partition

M-Y Level 2.0

(Mellor & Yamada 1982)

Prognostic A-S + critical

RH (Pan & Randall 1998,
Emori et al. 2001)

simplified SPRINTARS
(Takemura et al. 2002)

MATSIRO+fixed riv flow

COC03.4
Single-category EVP

Spectral+semi-Lagrangian
(Lin & Rood 1996)

Eta (hybrid sigma-p)

2-stream DOM 111ch
(Sekiguchi et al. 2008)

Prognostic PDF (Watanabe et al.

2009) + Ice microphysics (Wilson
& Ballard 1999)

MYNN Level 2.5
(Nakanishi & Niino 2004)

Prognostic AS-type, but original
scheme (Chikira & Sugiyama 2010)

Full SPRINTARS + prognostic CCN
(Takemura et al. 2005, 2009)

new MATSIRO+variable riv flow

COC0O4.4
Multi-category EVP



MIROC Iin CMIP5

AGCM
- Horizontal T213: .
Grid 640x320 T42: 128x64

- Vertical Grid 56 sigma levs 20 sigma levs

OGCM

ot a2tz 256x192
: Spherical .

Grid Cartesian

poles rotated

- Vertical Grid 48L 441

Biochemistry  FALSE FALSE

el TRUE FALSE

chemistry

iz e TRUE FALSE

simulators

Document/Re Sakamoto et SCL el

developers

fererce al. (2011)

(2004)

T85:
256x128

40 eta levs

256x224
Generalized
spherical w/
shifted poles

50L
FALSE

TRUE

TRUE

Watanabe M,
T. Suzuki et
al. (2010)

—

T42: 128x64 T42: 128x64

80 eta levs 80 eta levs
256x192 256x192
Cartesian Cartesian
441 441

TRUE TRUE
TRUE TRUE
TRUE TRUE

Watanabe S., Watanabe S.,
et al. (2011) etal (2031)
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3.1 Pre-industrial Control > 500
3.2 historical | 4.1RCP45 4.1-LRCPA5 to 2300
3.2-E ensemble#2 " 4.2 RCP8.5 ‘ 4.2-L RCP8.5 to 2300
3.2-E ensemble#3 ¢ 4.3 RCP2.X ¢ 4.3-L RCP2.X to 2300

|

5.1 Pre-industrial Control 7.1 history-Natural
5.2 historical 1 5.3 RCP8.5 7.1-E ensemble#2
5.4 C-Csee CO2in3.284.1 7.1-E ensemble#3

5.4 radiationsee CO2in 3.284.1 7.2 history-GHGs

6.1 Idealized 1%/yr 7.2-E ensemble#2
7.2-E ensemble#3

7.3 history-individual -

6.3 abrupt 4xCO2 7.3-E ensemble#2

3.4 Mid-Holocene
3.5 Last Glacial-Max.

27 3.5 Last Millennium (850-1850) 2012/12/12
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3.1 Pre-industrial Control > 500

3.1 Pre-industrial Control 251450

3.2 historical

3.1 Pre-industrial Control 3.2 historical

3nXx1+5nx2=13n

3.1 Pre-industrial Control 251+50

2/11 2/21 : 3/21
4.1RcP4.5 JINAEIRCPAST62300 ) 4.2RCP85

A

5.1 Pre-industrial Control 7.1 history-Natural
5.2 historical | 5.3RCP8.5 7.2 history-GHGs
5.4 C-Csee CO2in3.284.1 : 6.1 Idealized 1%/yr

| 6.3 abrupt 4xCO2
3nx5=15n
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3.1 Pre-industrial Co 2% > 500
3nx1+5nx2=13n
2/1 2/11 i : 3/21
. 4.1-L RCP4.5 to 2300 =3
5.1 Pre-industrial ContB
4.1RCPA.5 5.2 historical y 5.3i'.§cp3.5
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