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Opposing Amazon ecosystem responses to
hemispheric stratospheric aerosol injection

Danbi Lee!?, Hyung—Jeon Kang?, and Jong—Seong Kug?

'Division of Environmental Science and Engineering, Pohang University of Science and Technology
2School of Earth and Environmental Sciences, Seoul National University

Stratospheric aerosol injection (SAl) has recently been suggested as a potential geoengineering measure
to mitigate predicted global warming. While SAl is known to significantly affect terrestrial ecosystems,
studies of its impacts on the largest tropical forest on Earth, the Amazon rainforest, remain limited. Here,
we assess the responses of Amazonian vegetation and ecosystems under diverse SAl strategies using
simulations with the Community Earth System Model version 2 (CESM2). Our results show that the
Amazon terrestrial ecosystem exhibits opposite responses depending on the hemisphere of SAI. Northern
Hemisphere (Southern Hemisphere) SAl drives a southward (northward) shift of the ITCZ, leading to
increased (decreased) Amazon precipitation and thereby enhanced (reduced) vegetation growth. These
opposing responses extend to the ecosystem state, with Northern Hemisphere injections reducing aridity
and enhancing resilience across the Amazon. Overall, our findings highlight the high sensitivity of Amazon
terrestrial ecosystems to the hemisphere of injection, which should be carefully considered in the context of
future geoengineering governance.
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