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Why GeoMIP?
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Figure 6. Change in precipitation associated with perturbations to greenhouse gases and
geoengineering for two models during the June, July and August months: (a,b) shows differences
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Climate Effects of Stratospheric Geoengineering

« Radiation Budget

« Surface Temperature

* Precipitation (and the hydrologic cycle in general)

« Stratospheric Temperature

« Ozone

« Circulation (winds, geopotential height, Arctic Oscillation)
« Deposition

 Many more...
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Experiments G1-G4

Table I. A summary of the four experiments included in this proposal.

Gl Instantaneously quadruple the CO; concentration (as measured from pre-industrial levels) while simultaneously reducing
the solar constant to counteract this forcing (Figure ).

G2 In combination with a 1% increase in CO, concentration per year, gradually reduce the solar constant to balance the
changing radiative forcing (Figure 2).

G3 In combination with RCP4.5 forcing, starting in 2020, gradual ramp-up the amount of SO, or sulphate aerosol injected,

with the purpose of keeping global average temperature nearly constant (Figure 3). Injection will be done at one point on
the Equator or uniformly globally. The actual amount of injection per year can be based on Hansen et al. (2005) but may
need to be fine tuned to each model.

G4 In combination with RCP4.5 forcing, starting in 2020, daily injections of a constant amount of SO, at a rate of 5 Tg SO,
per year at one point on the Equator through the lower stratosphere (~16-25 km in altitude) or the particular model's
equivalent. These injections would continue at the same rate through the lifetime of the simulation (Figure 4).

Kravitz et al., 2011, Atm. Sci. Letft.

would be compensated by regional changes in evap- out the added complication ot ditfering treatments ot
otranspiration. A consensus has yet to be reached on stratospheric aerosols in the various models. The ide-
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Experiments G1-G4

* Four experiments based on CMIP5 experiments (makes doing
control runs a lot easier)

* Purpose is (generally) to keep the climate “where it is”
« 50 years of geoengineering + 20 years of cessation

« Two very simple simulations (turning down the solar constant)
to assess model similarities

« Two complex simulations (stratospheric sulfate aerosols) to
assess model differences
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ensembles:
AMIP & 20 C

Control,
AMIP,
820 C RCP8.5
E-driven E-driven

control & 20 C RCP8.5

1%/yr CO, (140 yrs)
abrupt 4XCO, (150 yrs)

All simulations are forced by
prescribed concentrations
except those “E-driven”
(i.e., emission-driven).

Coupled carbon-cycle
climate models only

Figure 3: Schematic summary of CMIPS5 long-term experiments.
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G1: Instantaneously quadruple CO, concentrations (as measured from preindustrial
levels) while simultaneously reducing the solar constant to counteract this forcing.
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G2: In combination with 1% CO, increase per year, gradually reduce the solar constant
to balance the changing radiative forcing.
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G4: In combination with RCP4.5 forcing, starting in 2020, daily injections of a constant
amount of SO, at a rate of 5 Tg SO, per year at one point on the Equator through the
lower stratosphere (approximately 16-25 km in altitude).
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G3: In combination with RCP4.5 forcing, starting in 2020, gradual ramp-up the amount
of SO, or sulfate aerosol injected, with the purpose of keeping global average
temperature nearly constant. Injection will be done at one point on the Equator or
uniformly globally.
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G3solar: Same as G3, but instead of SO, injection, use a reduction of the solar
constant.




GeoMIP Goals/Services

* A better idea of the “robust” climate impacts of
geoengineering
» Highlighting areas for model improvement

 Providing output to other more specialized studies (e.g., crop
models)

* Provide a framework for future geoengineering experiments
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Further Information

http://climate.envsci.rutgers.edu/GeoMIP

GeoMIP mailing list

email me: benkravitz@envsci.rutgers.edu



