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GEO-OZONE Why do we study climate-engineering? How do we study climate-engineering?

Extension of the project ‘Implications and risks of engi- e Effectiveness of most geoengineering techniques is e We perform set of experiments with different emissi-

neering solar radiation to limit climate change’ unclear. on strength and different background conditions.

e Goal: understand risks and side-effects of stratos- e Undesirable side effects and risks are not well under- e Use a model coupled to atmosperic chemistry and
pheric sulfur injections stood. aerosol microphysics.

e UBA Project (FKZ3711 97 109) e Debate on geoengineering should be accompanied —Include impact of aerosol evolution.

e Studies are performed with EMAC (ECHAMS5-MESSY) by independent research activities. —Include interaction with ozone and other chemical
—including atmospheric chemisty module MECCA e Impact of sulfur injection into the stratosphere on ozo- species.
—including aerosol micophysical module GMXE (M7) ne concentration and stratospheric dynamics are still —Model resolution: (T42L90)

not completely understood.

Co , O3 burden 8Mt - OMT SO4 AS+CS burden 8Mt - OMT
Impact of sulfate injections surface pressure o surface pressure  kgim3
Experiment description: 50N - ) 1)V '~‘ ad ':_ 50N
e Sulfur emissions of 2, 4 and 8 Mt(S)/y 30N - - 30N
e Emitted into the stratosphere at a height of 25 km (30 hPa) ° 7 2 °
30S - - 30S
e 3 years pre-simulation cos 4 W N j 50S
e Annual averages over 3 years ( 2 and 8 Mi(S)/y) '-.--..--‘.---..-- — T
2005.0 2006.0 2007.0 2008.0 2005.0 2006.0 2007.0 2008.0
e Annual average over 6 years ( 4 Mt(S)/y)
. . . L ] O O O | | | | | I
e Results are compared to a 5 years control simulation without emissions 40 -30 20 -10 0 10 20 30 40 16-07 416-06 8.16-06
O3 burden 4Mt - OMT SO4 AS+CS burden 4Mt - OMT
. surface pressure DU surface pressure kg/m3
0 T T T T T Flgure1- _kIIIII'IIII'II1I I'IIIIIIIIT‘IIII'II'_ . ||||||||||||||||||||||||||||||||||_
af |/ Radiative forcing from continuous strato- 60N - | - 60N - -
& spheric sulfur injections from different stu- 30N - a 30N - o
% 2T 71 dies. Yellow and red: our study, Niemei- ] i ] i
3 o 0 - - 04 - 022 « e e el
> Ll | eretal (2011). Yellow and red indicate ] I ] I
i emission levels of 30 and 60 hPa. Blue 305 = 3 305 = 3
£ .4 L[ MAECHAMS: 30 hPa { and green should be compared to the 60 605 7 ' ‘ ‘ | ‘ ‘ * t 605 7 2
; Rbktla%'oza+ hPa emission scenario. ""I"'I"'I"'I"'I"'I"' BN AL
SH  eendonn §2009§ , - 2005.0 2006.0 2007.0 2008.0 2009.0 2010.0 2011.0 2005.0 2006.0 2007.0 2008.0 2009.0 2010.0 2011.0
0 2 46 8 10 o e O O O | | | | | E—
Stratospheric injection [Mt(S)] 40 -30 20 -10 0 10 20 30 40 1e-07 4.1e-06 8.1e-06
O3 burden 2Mt - OMT SO4 AS+CS burden 2Mt - OMT
Annual average Annual average
— surface pressure DU surface pressure kg/m3
.—.2 P - %18_"""""""' - ...l’....||...l...._ _....I....I....I...._
é 0 £ 15 - - 60N - - 60N - =
£ -2 5 12 = = 30N - [ 30N 4 =
S £ ] i ] i ] I
S -4 g 9 - - U - U N
S -6 o 6 - - 30S - 30S - -
Fo = 3/ —8Mt(S)ly |} i i ] )
g 3 s f—m——— ~———Twmoy+ 60S i ﬁ N -
< - —2Mi(S)y | i i i i
-10 —T1 T T T 1T @ 0 "I"I"I"I"It(')y' ""I""Il'" | UL L
60S  30S 0 30N 60N 60S  30S 0 30N 60N 2005.0 2006.0 2007.0 2008.0 2005.0 2006.0 2007.0 2008.0
lat lat
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