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Standardizing Experiments in Geoengineering

GeoMIP Stratospheric Aerosol Geoengineering Workshop;
New Brunswick, New Jersey, 10-12 February 2011

The term “geoengineering” refers to delib-
erate large-scale anthropogenic modifica-
tion of the climate. The most frequently dis-
cussed type of geoengineering, using so-
called solar radiation management (SRM)
to counteract global warming, has been to
try to create a stratospheric aerosol cloud to
reflect solar radiation. Stratospheric aerosols
have the potential to cool the planet within a
few years, as demonstrated by large natural
volcanic eruptions. If a stratospheric aero-
sol layer could be maintained artificially, it
could reduce or reverse some of the impacts
of climate change, such as ice sheet melting,
sea level rise, and thawing of permafrost.

However, there are potential risks in such
a geoengineering strategy, two of the major
ones being regional precipitation changes,
including a weakened summer monsoon
over Asia and Africa, and stratospheric
ozone depletion. This Geoengineering
Model Intercomparison Project (GeoMIP)

workshop started a process to conduct stan-
dardized experiments with state-of-the-art
climate models to investigate these poten-
tial risks and benefits. The GeoMIP project
(see B. Kravitz et al., Atmos. Sci. Lett., 12(2),
162-167, doi:10.1002/as1.316, 2011) will not
address other suggested SRM schemes of
cloud or surface brightening but will be rel-
evant to the very expensive suggestion of
satellites in space to block solar radiation.
Cloud and surface brightening also need

to be evaluated. This type of research has
been recommended in the AGU position
statement entitled “Geoengineering the Cli-
mate System” (http://www.agu.org/sci_pol/
positions/geoengineering.shtml).

Only a few climate model simulations have
been conducted so far, but they are hard to
compare because they used different forc-
ings for both greenhouse gas warming and
reduction of solar radiation. GeoMIP builds
on experiments already being conducted

as part of the Climate Model Intercompari-
son Project Phase 5 (CMIP5), with four sets
of standardized experiments using solar
constant reduction or stratospheric aerosol
clouds to either balance anthropogenic radi-
ative forcing or reduce it quickly. GeoMIP
has been approved as a “CMIP Coordinated
Experiment” as part of CMIP5.

The 3-day workshop was held at Rutgers
University, where participants discussed ini-
tial experiments that have already been con-
ducted; procedures for ensuring that all exper-
iments are conducted the same way; potential
future publications; and ancillary observations
that can be used to validate the experiments,
such as observations from volcanic eruptions.
Results from experiments already conducted
showed an immediate reduction of the hydro-
logical cycle when balancing a carbon diox-
ide increase with a solar constant reduction.
Proposals were made for additional GeoMIP
runs, and these suggestions have already been
incorporated into the experiment protocol.

The workshop was successful, with atten-
dance by 30 scientists from seven different
countries. Thirteen different climate model-
ing groups, including nine CMIP5 participants,
have already agreed to conduct some or all of
the GeoMIP model simulations, and others are
invited to join the project, which is described
at http://climate.envsci.rutgers.edu/GeoMIP/.

This Web page also includes detailed speci-
fications for the model experiments. Pre-
liminary GeoMIP results will be presented
at the World Climate Research Programme
Open Science Conference in Denver, Colo., in
October 2011 (http://wwwwecrp-climate.org/
conference2011/) and will contribute to dis-
cussion of geoengineering in the Intergov-
ernmental Panel on Climate Change Fifth
Assessment Report, now being written by
some of the workshop participants and others.
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Correction

The author affiliations in the 7 June
2011 meeting report “Standardizing
experiments in geoengineering”

(Eos, 92(23), 197, d0i:10.1029/
2011E0230008) contain an error. It is
Olivier Boucher, not Alan Robock, who
is now at Laboratoire de Météorologie
Dynamique, Université Pierre et Marie
Curie, CNRS, Paris, France.
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