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Temperature Anomaly (°C)
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Sulfate Aerosol (Tg)

Past eruptions: even larger than Pinatubo
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Information on pre-industrial volcanoes: reconstructions from ice cores
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NCAR Community Earth System Model Last Millennium Ensemble (LME)
Multiple ensembles, varying sizes: different combinations of climate forcings
850-2005 for most ensembles, 1850-2005 for ozone/aerosol only
Some extensions to 2100 (full-forcing ensemble)



Isotope-Enabled Last Millennium Ensemble (iLME)

Table 1

Simulations Completed to Date as Part of the Isotope-Enabled Last
Millennium Ensemble

Ensemble Size
Full forcing 3
Volcano only 2
Orbital only

Solar only

Greenhouse gas only

Note. All simulations cover the 850-2005 period.

Stevenson et al. (2019)



Precip 6'80O: DJF following tropical eruptions (Year 0-1)
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DJF following tropical eruptions (Year 0-1)
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DJF following tropical eruptions (Year |-2)
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DJF following tropical eruptions (Year |-2)

Precip 6'80
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El Niho init
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Precip 680 during DJF following eruptions (Year |-2)
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Precip 6'80: a volcano fingerprinting tool??
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Precip 6'80: a volcano fingerprinting tool??
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Precip 8'%0 projection: Tropical eruptions

Spatial corr. coef.

il a) | | \ | | | I | | | | I i
0.4 H 5 | | | l . | —
) | | I | "" N T ] n ! " b [ | 'l ‘ ' || m“ | i 1]
“ J ‘H ‘ ‘ l JH w\ 1 ‘ ” I‘H \ " l[“l]“l ll“ 'HI i\‘I}\ 5"‘,.“5 -_"‘llli‘,l]f |> |1 ’ ' J le ' H 'Iil"“ “” ““ | ,lt' li\“ '“J\ ! il h J -‘\
‘ A 1l ‘ ‘ ‘r .
0} \ i | , ,' ! ' ] h ,
,’"lll,.l-"n"l | { M ' 5.' .-\'Iwr\""‘ll ., Wl .‘g N/ I | \ I ‘ | ".'J L , r / "‘ \q‘ |
o2 iy VA "'."’l T ’ l’i AL " ' ”u ' H""" '}l | 1*1 ‘(,' |] 1'1 '1’ ,"' U ikl ﬂ* I* \r [.'
LN I/lli I A \+ il 1] l 4‘ i
0.4 IH ‘ | J ‘ ’1 T ll 1 ' 'I, 11T

Stevenson et al. (2019)



Precip 8'®0 projection: Tropical eruptions
Precip 8'%0 projection: Northern eruptions
Precip 3'°0 projection: Southern eruptions
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Precip 8'®0 projection: Tropical eruptions
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“Success rate’: # eruptions with significant pattern correlation ONLY in the
correct hemisphere category
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Conclusions

The isotope-enabled Last Millennium Ensemble will be a valuable tool for
understanding LM proxy signatures (now publicly available!!)

Oxygen isotopic anomalies record temperature, hydroclimate signatures of
eruptions

Vapor 6'80 significantly influences precipitation 6'80 in many locations,

moisture source changes appear significant

Precipitation 6!80 patterns can uniquely identify eruption hemisphere!

(sometimes)



