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Key Points:

Earth system model shows that large
northern midlatitude and
high-latitude volcanic eruptions
have roughly similar global mean
impacts

Both eruptions strongly impact the
northern extratropics, but
midlatitude eruption impacts the
tropics twice as much

Volcanic cooling increases tropical
land net primary production with
maximum photosynthesis at
moderated temperatures

Earth System Model Response to Large Midlatitude
and High-latitude Volcanic Eruptions

Atsushi Obata' |’ and Yukimasa Adachi’

'Meteorological Research Institute, Tsukuba, Japan, “Japan Meteorological Agency, Tokyo, Japan

Abstract we used the Meteorological Research Institute Earth System Model to simulate the climate
response to massive sulfur dioxide (SO,) emission from the volcanic eruptions of Paektusan (China/North
Korea) and Eldgja (Iceland) into the stratosphere in the tenth century Common Era (CE). Assuming 3
times the SO, emission of the 1883 Krakatau eruption, as recorded by Greenland ice core sulfate
concentrations, simulations of Paektusan and Eldgja had roughly similar global mean impacts within 2 years
of erupting: decreases in surface insolation (—10 W/m?, —5%), surface air temperature (—1 °C), land net
primary production (NPP; —3 GtC/year, —5%), and soil respiration (—5 GtC/year, —10%). While both
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GEOPHYSICAL RESEARCH LETTERS, VOL. 39, L16305, doi:10.1029/2012GL052600, 2012
Recent unrest of Changbaishan volcano, northeast China:

Xu et al. (GRL 2012)

A precursor of a future eruption?
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Tabie 1. Volcanic eruptions thaught to be most responsible for high 80,5
fesiduals (2 1o above mean positive residual value) recorded in the

eruplion is also shown where applicabbe.

GISP2 ice core over the kast 2000 yaars. The uncertainty in the age of the . E !
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eduction (here doubled to oblain rates of electron transport) F h I 1980 PI
;br:?annb}' ﬁlasuan; Smillie [llt;t?ﬁ} i1 two batches of chloro- a rq u a r et a ° ( a nta

plasts from Hordewm vulgare. The smooth curve is given by Fg. (36)
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