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Can increases in N2O, CH4, O3 be reversed ?

N2O – no

CH4 – good chance

O3 – likely
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IPCC4 Experiment II: 2030 Photcomp:

1. Introduction:

The IPCC AR4 Chapter 7 will focus on Coupling between Changes in the Climate
System and Biogeochemistry.  In addition to the experiment I (lead by Michael Gauss),
we plan to perform and analyze a limited series of dedicated global model simulations
of relevance to the AR4 sections:
•7.3: Global Atmospheric Chemistry and climate change
•7.4: Air Quality and Climate Change
In the proposed experiment we will focus on the year 2030; ‘the inter-mediate’ future
which is of direct relevance to policy makers, using new emissions scenarios that
recently became available from the IIASA group. The ‘new’ aspects (compared to
IPCC TAR) of the simulations are:
•new scenarios that indicate lower emissions of CH4 and O3 precursors.
•Emphasis on the synergetic effect of air quality and climate gas emissions (CH4); with
focus on human health and vegetation exposure
•Calculate the corresponding Radiative Forcing.



IPCC4 Experiment II: 2030 Photcomp:

2. Simulations:

There are five anticipated simulations. The first 4 scenarios should consider current
climate- recommended meteorological year 2000 (or the period 1997-2002). Scenario
5 considers climate change.

Climate Change Simulation. IIASA-CLE emissions
using prescribed SST data for the 2020s.

2020sIIASA-CLE-2030S5

SRES A2  (the most ‘pessimistic’ IPCC SRES
scenario), harmonized with IIASA emissions

2000SRES-A2-2030S4

IIASA MFR (Maximum Feasible Reduction optimistic
technology scenario)

2000IIASA-MFR-2030S3

IIASA Business As Usual (CLE = current legislation)2000IIASA-CLE-2030S2

baseline2000 (1990s)IIASA-BAU-2000S1

DescriptionMet FieldsID emissionsSim.



but new IIASA global-RAINS CLE & MFR scenarios 
project more controlled CH4 growth

CH4 anthro(!) emissions 
◄SRES A2

◄SRES B2◄CLE

◄MFR

1990                                                                       2030

600 Tg/y

300 Tg/y



CO emissions 

◄SRES A2

◄SRES B2

◄CLE

◄MFR



IPCC4 Experiment II: 2030 Photcomp:

2. Simulations:

There are five anticipated simulations. The first 4 scenarios should consider current
climate- recommended meteorological year 2000 (or the period 1997-2002). Scenario
5 considers climate change.

3.3 Methane constraints:

2012  (est from STOCHEM)S5 - CLE+cc

2163S4 - A2

1760S3 - MFR

2088S2 - CLE

1760S1 (Y2000)

CH4 [global ppb]Sim.



trop O3



NOX emissions 

◄SRES A2

◄SRES B2

◄CLE

◄MFR



IPCC4 Experiment II: 2030 Photcomp:

2. Simulations:

There are five anticipated simulations. The first 4 scenarios should consider current
climate- recommended meteorological year 2000 (or the period 1997-2002). Scenario
5 considers climate change.

3.3 Methane constraints:

2012  (est from STOCHEM)S5 - CLE+cc

2163S4 - A2

1760S3 - MFR

2088S2 - CLE

1760S1 (Y2000)

CH4 [global ppb]Sim.

S1 Tropospheric O3 budget

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

C
H

A
S

E
R

_
C

T
M

C
H

A
S

E
R

_
G

C
M

F
R

S
G

C

G
E

O
S

-C
H

E
M

G
F

D
L

G
M

IC
C

M

G
M

ID
A

O

g
m

ig
is

L
L

N
L

-I
M

P
A

C
T

L
M

D
z
IN

C
A

L
M

D
z
IN

C
A

c

M
O

Z
E

C
H

N
C

A
R

S
T

O
C

H
E

M
_
H

a
d

A
M

3

S
T

O
C

H
E

M
_
H

a
d

G
E

M

T
M

4

T
M

5

U
L

A
Q

U
M

_
C

A
M

M
e
a
n

M
e

d
ia

n

T
g

O
3

/y
r

P L P-L D Sinf





Air Pollution as Climate Forcing: A Second Workshop
April 4-6, 2005 at East-West Center, Honolulu

Panel Discussion – Wed
Michael Prather

but there is a worrisome post-2030 growth in emissions

CH4 anthro(!) emissions 
◄SRES A2

◄SRES B2◄CLE

◄MFR

1990                                                                       2030

600 Tg/y

300 Tg/y


