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Aim Provide Global 3D concentrations/loads of
aerosols & ozone

from 1850 to 2100

Usage Forcing for the french Earth System Models
S (IPSL-CM5 or CNRM-CM5) for AR5/CMIP5 runs
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Athropogenic emissions
for aerosols and tropo O3
precursors

(Lamarque et al. 2010 and
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concentrations realistic?

Comparisons for the year 2000 with previous runs

for surface ozone
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Surface ozone bias compared with EBAS
data (%)
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Work in progress:
Comparison with TES satellites data (Audrey Fortems-Cheiney -
LSCE)

Comparison with a IASI ‘climatology’ being produced by Solene
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Changements d'ozone en % pour les RCP (comparé a 2005) - basés sur des

LATITUDE

LATITUDE

moyennes annuelles sur 11 ans

JE— f—
(e T Pilimdiciy
Z (mb) @ 100427 7 (mb) = 100427

80°N

LATITUDE
<

40°5

3 m_
= 80°5

W .\
7, L2050 ¢ w 1 — p
2 fmb) 1 100427 z (@: 100427

20°N

40°N

LATITUDE
L=]

40°5

BO"S

’ 100°W a0 100°E ° 100°E
LONGITUDE ’ LONGITUDE
03[K=19,L=1,D=allMM_inca_avgr_futur]*1E8-03[K=18,L=1,D=allMM_inca_avgr_present]*1E9 OGI= 19,L=1,D=allMM_inca_avgr_futur]|*1E9-03[K=19,L=1,D=allMM_inca_avgr_present]*1E9

Tl
Wi
Hill{




Discrimination des effets (changements
d'O3 en ppb)
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Aerosols
AEROCOM
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Aerosols (by sources)
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Aerosols (by sources)
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Aerosols (by sources)
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Evolution of Aerosol Optical
Depth at 550 nm
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Aerosol Radiative Forcing (simulated
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Changes in tropospheric aerosol and reactive gases
burdens and concentrations

under IPCC-AR5 emission scenarios for 1850-2100 - Szopa
et al.

». Intro

. Methodology

Dans le modele du systeme Terre de I'lPSL

Set-up des simulations LMDzINCA

C. Evolution des concentrations d’ozone et d’aérosols dans ces
simulations (et de quelques variables de climat, Tglobale,

precip ?2??)

D. Réalisme des concentrations simulées pour le présent

E. Réalisme des tendances entre préindustrielle et présent,
Discussion de la pertinence des niveaux préindustriels

F. Quantification de la Variabilité interannuelle de ces especes et
discussion sur le lissage différences entre champs 3D mensuels sur 19
niveaux en sortie d’'INCA et valeurs lissées sur 11 ans et interpolés sur 39
niveau dans ESM => quel impact. (et au cnrm ?)

G. Forcages Radiatifs induits par I’ozone tropo et les aérosols de
cette climatologie + forcage O3 strato

Conclusion

07/07/2011



Perspect
VESSIS on going)

Assess the realism of the simulations (use of the AEROCOM
database)

- Compute the radiative forcing for all species in a coherent
framework

-Investigate separate effects of different type of aerosols for 2050
(Y. Balkanskl

;@R/ @éﬁ@ namlcs peC|aI Issue focusing on IPSL-CM5
ure rOJe ons (at least 2050’'s and 2090’s) with
CMIP5 cllmate projections

- Re-run the historical simulation with correct POM

-Impact on Air Quality (regionalization with WRF and CHIMERE) ove
Europe

- Perform Earth system model simulations with interactive aerosols
- Fully couple biogenic emissions and chemistry

TECHNICAL PROCESSING (to be done)

b%l\élgRlsatlon of the outputs and upload on accmip database



Objectif : calculer la distribution et I’évolution des gaz a effet de serre

réactifs Rducteia for@sgés chimie-aérosols des simulations systémes Terre
P stemétédopradgiee
LMDz-INCA

Emissions
anthropiques
d'aérosols et
précurseurs de
I’'ozone
troposphérique

CH4, CO, NOx, 20

INCA Modele de Chimie
- émissions naturelles d’aérosols
I marins et désertiques

- photochimie

- dépot sec et humide ...

Composés Organiques

Evolution des forcages
climatiques :
- Occupation des surfaces
continentales
- Températures océaniques
- Concentrations GHG a
longue durée de vie

1000 Concentration CO2 (ppm)

RCP8S
800 RCP6
RCPAS

600

400

200

Modéle de
I Circulation | Transport

Générale
LMD

Z

Radiative Concentration Pathways
RCP8S : rising radiative forcing pathway leading to 8.5 W/m
RCP6 : stabilization without overshoot pathway to 6 W/m2

RCP45 : stabilization without overshoot pathway to 4.5 W/mﬁt stabilization after 2100
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thway

Distribution horizontale et
verticale : ozone troposphérique,

aérosols suie, organiques, sulfatés,
Evalaiticns teanponatie emtranarins

All aerosols (AOT 550nm)



Aerosol Radiative
rect Effect distribution Forc i ng

i Industrial region (504 et BC)

adiative Forcing (W/m2) i Biomass burning regions (POM et BC)
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Concentration CO2

100 |
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—World- IMAGE - RCP3-PD (2.6)
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700 B
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O g 500 /
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0 3001 _’/
200
(2)0 100
10850 1900 1950 2000 2050 2100
O ©RCP Datahase (Version 2.0.3) generated: 2010-04-12 15:44:28
185 190 195 200 205 210

Q ... 0 Q 0 0 0
Radiative Concentration
RCPBathwsiys) radiative forcing pathway leading to 8.5 W/m2 in

REPB : stabilization without overshoot pathway to 6 W/m2 at stabilization ¢
REPY5 : stabilization without overshoot pathway to 4.5 W/m2 at stabilizatic
O%Efg%zzlé%%k in radiative forcing at ~3 W/m2 before 2100 and decline



Forcing Atmospher Airmn Usage
data Ic Models °

S

Forcing for
Earth System
. Models (IPSL-
,7 CM5 or CNRM-
7 CM5) for

Sea Surface
Temperature

/7 ARS r*nnln“gw L
+ long lived ’ runs zzma=
rom AR (b Copcenttorse
analogy with Transport, T, ozone <. Boundary

H20 from1850-to ~ ~conditions for
2100 N Air Quality

Anthropogeni *. Models

c and \

biomass AC&C :

burning mtercompanson

emissions for project
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Comparisons for the year 2000 with previous
rupg fep@recursors LOI_ ARSWERF Photoco
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Evolution of RCP
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Biogenic
| ||
M%Wneither for the historical nor for RCP projections. NOx emitted by soils,
bio elfaSs ary organic , dust or sea salt are kept to the present day values. Lightning NOx

are interactively computed depending on the meteorology.
For isoprene, this choice was motivated by experiments conducted in parallel with the ORCHIDEE vegetation
model to assess future change in emissions considering climate change, CO2 fertilization on vegetation ,

landuse change as well as an effect recently parameterized based on chamber studies (by Possell et al. 2005
and Wilkinson et al. 2009) : the CO2 inhibition effect directly acting on plant isoprene emission

capacity.
2050 CLIMATE + CO2
fertilization + landuse e
P td 2050 CLIMATE + CO2 2050 CLIMCO2LU + Wilkinson
“Control fertilization change (CLIMCO2LU) CO2 inhibition effect

= =
Y T

T T T T i

N [E &

LLLLLLLLL

FLX_ISO_TOTAL{L=@SUM|*1E6*3600

Difference to present day

control
0 In the 2050s, global isoprene emissions increase by 33% when changes in climate and
atmospheric CO2 concentration only are considered. Land-use change slightly counteracts this
effect but an increase in emission by 16% is still calculated.
0 When CO2 inhibition is taken into account, our estimates show a 10% (Wilkinson approach)
dbc-ﬁos’z/?(?iofal annual isoprene emissions compared to the present-day scenario.

ORCHIDEE emissions computed by |.



Sulfate
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