Impact of geoengineering on global climate
— Earth system model simulations within IMPLICC —

U. Niemeier!, H. Schmidt!, C. Timmreck! and IMPLICC partners??

IMPLICC Why do we study geoengineering? How do we study geoengineering?
Implications and risks of engineering solar e Effectiveness of most geoengineering techniques is e Goal: understand efficiency, risks and side-effects of SRM
radiation to limit climate change unclear. techniques using numerical Earth system models (ESM).
e EU FP7 Project e Undesirable side effects and risks are not well under- e Perform coordinated set of experiments with 3 models.

e Five partners: stood. e Simulations of climate modified through geoengineering
—MPI-M, MPI-C, UiOslo, LSCE/CNRS, CICERO e Debate on geoengineering should be accompanied based on CMIP5 future emission scenarios.

e Studies are performed with 3 Earth-system-models: by independent research activities. e Identify robust climate response features of many models.
—MPI-ESM!, NOR-ESM?, IPSL-ESM? e Partner in EU project IMPLICC and GeoMIP initiative.
—Model resolution: (T63L47, GR15L40) e This study was performed with MPI-ESM

Balance RCP4.5 forcing with geoengineering techniques Results ;
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e Balance forcing estimates to maintain 2020 forcing conditions femperature changs (K Years Years

. . Figure 5: Precipitation versus  Figure 6: Timeseries of globally and yearly averaged data as a run-

e Start from RCP4.5 (2020) simulation temperature change ning mean over 5 years. Fluxes are positive downward.

e Optical properties of sulfate prescribed, calculated by aerosol microphysical model
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e Results are compared to climatic mean value of 2020 (RCP4.5, 2006-2035) 01, 01,
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Figure 7: 2m temperature: annual mean of the ensemble (period 2060 to 2069) compared to the
mean 2020 climate averaged over RCP4.5 results from 2006 to 2035.
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Figure 9: Zonal average of temperature (top) and precipitation (bot-

— Globally decrease by less than 1% and lo- tom) of yearly mean values compared to climate of the year 2020.

_ | cally + 10 to 50% (Fig. 8)
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