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Abstract Assessing the vulnerability and adaptive capacity of species, communities,
and ecosystems is essential for successful conservation. Climate change, however, induces
extreme uncertainty in various pathways of assessments, which hampers robust decision-
making for conservation. Here, we developed a framework that allows us to quantify
the level of acceptable uncertainty as a metric of ecosystem robustness, considering the
uncertainty due to climate change. Under the framework, utilizing a key concept from
info-gap decision theory, vulnerability is measured as the inverse of maximum acceptable
uncertainty to fulfill the minimum required goal for conservation. We applied the frame-
work to 42 natural forest ecosystems and assessed their acceptable uncertainties in terms
of maintenance of species richness and forest functional type. Based on best-guess esti-
mate of future temperature in various GCM models and RCP scenarios, and assuming that
tree species survival is primarily determined by mean annual temperature, we performed
simulations with increasing deviation from the best-guess temperature. Our simulations
indicated that the acceptable uncertainty varied greatly among the forest plots, presum-
ably reflecting the distribution of ecological traits and niches among species within the
communities. Our framework provides acceptable uncertainty as an operational metric of
ecosystem robustness under uncertainty, while incorporating both system properties and
socioeconomic conditions. We argue that our framework can enhance social consensus
building and decision-making in the face of the extreme uncertainty induced by global
climate change. . . .

Here we propose a vulnerability assessment of ecosystems based on the IGDT [info-gap
decision theory] framework.
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