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Atmosphere-Ocean-Land interction in the Arctic Amplification
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When we quaitify the warming in the Arctic, centenial scale feedback from vegetation change such as shift of forest line must
be considered as well as snow albedo feedback and sea ice feedback. In the present study, we quantified vegetation feedback o
n climate in the mid-Holocene (ca. 6,000 yeasrs ago) and the last interglacial (ca. 125,000 years ago) by using a vegetation cou
pled atmosphere and ocean general circulation model MIROC-LPJ. The result indicates that the stronger summer insolation ca
used by the Earth's orbit induces the northward expansion of boreal forest and thus decrease of surface albedo amplifies arctic
warming. This warming is not only due to the increase of forest itself due to summer insolation change, but also the ocean, sea
ice and snow albedo feedback in autmn, winter and spring, respectively, induced by the forest expansion. This result also show
s that the response to the increase of summer insolation affects throughout seasons by individual feedback mechanisms. We als
o quantified the vegetation feedback due to the increase of atmosphere CO2. Vegetation change induced by the increase of atm
ospheric CO2 amplifies global warming and the Arctic warming. However, compared with the orbit induced experiments, the
past warm period is not considered to be an analogy of high atmospheric CO2 environment.
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