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Previous simulations in support of the WMO Ozone Assessment:

2006

Current simulations in support of the SPARC CCMVal Report and the
WMO Ozone Assessment: 2010

— SPARC CCMVal Report: Reference simulations

— WMO Ozone Assessment: 2010: Reference simulations + sensitivity
simulations



CCMVal-1 & CCMVal-2
3k FRIEER RiiEI(CCMVal-1 for WMO 03 Assessment(2006))
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e JA—UUDEH. ANEZ

e REF-B1 GBEBEIR:1960-2006, 7Y TILSY)

e REF-B2 (533 F;fl:1960-2100, 7Y TILSY)

e SCN-B2b (53 Fil:1960-2100, E—F>)

e SCN-B2c (433 FiHl:1960-2100, BE—F)

o Others (AALARATART> ., CTL-BO(19605514). REF-BO(20005&14) )



/8 #,., CCMVal -2
\ a4 ) Reference Simulations
45 CCMVal s
ewpa op airselCS
Scenario Core GHGs ODSs SSTs Volcanic & | Solar Flux QBO
Time | (N20,CH4, | (CFCs..) Background
Period co2) Aerosol
REF-B1 OBS OBS Spontaneously
Generated
Surface Area For MRI
Density data
(SAD)
REF-B2 | 1960 IPCC SRES OBS + Modeled |Back-ground| Constant Spontaneously
A1B scenario | adjusted Al SST (2000) Generated
B (medium) scenario MRI-CGCM For MRI
2100 [WMO 2007, 2.3
Table 8-5]




CCMVal -2
Sensitivity Simulations

Scenario Core Volcanic & | Solar Flux QBO
Time | (N20, CH4, Background
Period c02) Aerosol
4 )
SCB-B2b| 1960 | Sameasin Same as in| S; aneously
REF-B2 erated
Fixed Fixed at or MR
Halogens 2100 1960s’
values
SCN-B2c| 1960 OBS Same as in OBS Same asin | Sameasin | Spontaneously
REF-B2 REF-B2 REF-B2 Generated
No Fixed at Fixed at For MRI
Climate 2100 1960s’ 1960s’

Change

values

values




Evolution of GHGs and ODSs at the surface

GHGs:Al1B scenario
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MRI-CCM (Shibata et al., 2005)

GCM : MRI/JMAQ98 (Shibata et al., 1999)
CTM : full chemistry and transport process

Chemistry
- 36 long-lived species including 7 families
- 15 short-lived species (which are diagnosed)
- 35 photolytic and 80 gas phase reactions
- 9 (6+3) heterogeneous reactions on PSCs and sulfate aerosols

Transport — hybrid semi-Lagrangian scheme
- Horizontally, simple semi-Lagrangian scheme
- Vertically, flux-form semi-Lagrangian scheme

Resolution
- 68 layers (del_z =500m from 100 to 10hPa)
- eta-ordinate (Surface to 0.01hPa)
- T42 (64x128 Gaussian Grids: 2.8 deg)

Gravity Wave Drag
- Hines (1997) parameterization



O3 simulation under CCMVal-2

Global annual—-mean 03, B2(blk, grn), Sb(yel), Sc(red)
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O3 and N20 in REF-B2

Global annual—mean 03 B2 & N20 [atm—cm]
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Upward mass-flux for REF-B21

Upward mass—flux(1e10,49 —mon) 50hPa REF—BZ2
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O3 in the equatorial stratosphere

O3(ppmMyYV, 49— mMmMon) 30hPa REF—B22
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