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Community Earth System Maodel

The Community Atmospheric Model (CAM)

Model CAM3 CAM4 CAMS
Release June 2004 April 2010 June 2010
Shallow Convection Hack (1994) Hack (1994) Park et al. (2009)

Deep Convection

Zhang and McFarlane
(1995)

Neale et al. (2008)

Neale et al. (2008)

Microphysics

Raschand
Kristjansson(1998)

Rasch and Kristjansson
(1998)

Morrison and
Gettelman(2008)

Macrophysics

Rasch and Kristjansson
(1998)

Rasch and Kristjansson
(1998)

Park et al. (2011)

Radiation Collins et al. (2001) Collins et al. (2001) laconoet al. (2008)
Modal Aerosol Model
Aerosols Bulk Aerosol Model Bulk Aerosol Model BAM
Ghan et al. (2011)
Dynamics Spectral Finite Volume Finite Volume
55 = New parameterization/dynamics @
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Community Earth System Maodel

Compsets Model (phys)/ | Chemistry Components/
radiation Meteorology
B 2000 _TROP_MOZART (BMOZ) CAMA4, active trop_mozart All active
F 2000_TROP_MOZART (FMO2) CAMA4, passive trop_mozart Prescr. ocn/ice, CLM dry
Aan
UC|J
F 2000 MOZMAM (FMOZMAM) CAMD5, passive trop_mozart
F 2000_STRATMAM_TSC trop/
(FMOZMAM) strat_mozart
F SD MOZMAM (FSDMOZMAM) trop_mozart GEOSS (56lev)
F SD_CAMCHEM (FSDCHM) CAM4, passive trop_mozart Prescr. ocn/ice, clm dry
F SD_BAM (FSDBAM) trop_bam dep, offline: GEOS5
(56lev), CN-cycle
F TROP_STRAT _CHEM (FTSC) CAM4, passive trop/strat_moz | Prescr. ocn/ice, clm dry
art dep, CN-cycle
B _2000_CN_CHEM (B2000CNCHM)
B 1850 CN_CHEM (B1850CNCHM) | CAMA4, active
F 1850 CN_CHEM (F1850CNCHM) super_fast_linl | MEGAN VOC emis
B_1850-2000 CN_CHEM CLM dry dep, land
| (B20TRCNCHM) nitrogen cycle Y
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Community Earth System Maodel

Simulations

L CAM5Chem 2000
extended trop/start_mozart chemistry (12 years)

RCP4.5 emissions, TMS turned on

L CAM4Chem 2000-2006
extended trop/strat_mozart chemistry + VSLspecies

POET/GFED emissions, TMS turned off
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Community Earth System Maodel

Ozone Climatology
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Community Earth System Maodel

Comparison of Ozone Profiles: Model (solid), Data (dashed)
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Community Earth System Maodel
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Community Earth System Maodel

L - i 'l. 2 _
: o S (st
- L] - 1_‘:_ /|
- - 1 _'.. f |
o ﬁw N fk

. g & o 250 hPa
Model (solid), Data (dashed) o S
E | o . s camach
[=] arm
CAMS5Chem 1k g &) g, ® CAMSChem
W—F’a-c:lflc.FE—Indlan D{:ean 2aDiff. 2100 3
—— ; £ .y
200 - Eors| 3 ‘;:%
e -E \‘-,‘
£ 300 _ % oso | Y 085
£ 200 T 1 =W Sub-}éamu \
- | 2 — WPacific,/Elndion |
g | i 0.25 3 - -qu-:!:i-lmlrit:n: l:'1 0.09
: 4 — Allanlic/Mrica '
ﬁm - 0.00 ] 1 1 | 1 1 1.0
025 0530 075 REF 1.25 1.50
so00l N CAM5Chem
20 CAMA4Chem
CAM4Chem Tropics 500 hPa
W—F’aclfu:.FE—Indlan -D[:ean 2 5w 500 hPa
CAMACham strai-mp | ;E 1.50
T # CAMACham
= E12s ® CAMSChem
i . z
E" T 1.00
] . i '
§ i & 0.7
%
_ E 050 3
PP B I T 1-rl15ubTraplc"1I
B 80 40 0 40 2 035 | 2 - WPacific/Elndion |,
= 3 - squat.Americas "1
Py Ozone (ppbv) Difference % oo Lt Mentiesrice o
! _____ 025 050 095 REF 1.25 1.50



NOx (ppt)

PAN (ppt)

GO (ppb)

HNO, (ppt)

Community Earth System Maodel
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Community Earth System Maodel

UTLS Profiles: Model (solid), Data (dashed)
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Community Earth System Maodel
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Seasonal Cycles: Data, CAM5Chem, CAM4Chem
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Community Earth System Maodel
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Ozone, CAM5Chem — CAM4Chem
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OH Comparisons, Model, Spivakovsky Climatology
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Community Earth System Maodel

Aerosols: CAM4 bulk scheme,
CAM5 modal aerosol model (MAM)

Aitken Accumulation Coarse
number number number
sulfate sulfate soi1l dust
secondary OM secondary OM sea salt
sea salt primary OM sulfate
black carbon
:‘_,"'« soil dust
sea salt
coagulation Liuetal., 2011
condensation

Flg. 2. Predicted species for interstitial and cloud-borne component of each aerosol mode In
MAMS3. Standard deviation for each mode Is 1.6 (Altken), 1.8 (accumulation) and 1.8 (coarse
mode).
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Community Earth System Maodel
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Community Earth System Maodel

Conclusions

e Realistic representation of tropospheric chemistry for both
CAMA4Chem and CAM5Chem

e High bias in surface ozone in summer for Europe and
Easter US and low bias for Japan, in both simulations

 Differences at the surface are likely due to different
emissions

e High bias of ozone in CAM5Chem compared to
CAMA4Chem in the stratosphere, different presentation of
the TMS with impact on the dynamics

e Low bias of temperature in the stratosphere in CAM5Chem

e OH reduced in CAM5Chem (more realistic altitude
distribution)

Sy ¢ Improved representation of sulfates in CAM5Chem @
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