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Milankovitch Cycles
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AGE IN ICE-CORE YEARS BP
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Integration of Global Climate records
for Late Holocene
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Primary (hagmatig controls on
igneous product

Edifice building
Lithostatic pressure
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CHEMICAL CONTROLS ON
EXPLOSIVITY

VOLCANIC ROCK CLASSIFICATION
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Calderas and Rhyolite Caldera
Complexes




Strato Volcano, Hekla, Iceland




Phreatomagmatic eruptions, Katla
under Myrdalsjokull
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During eruption glacier melts (Jokulhlaulp) water mixes with
magma (basaltic) increases pressure and causes explosive
volcanism




Ash Distribution- EyjafjallajokuH
2010

Small Explosive Eruption
8km column

Plume direction driven by wind
patterns



http://upload.wikimedia.org/wikipedia/commons/b/b1/Eyjafjallaj%C3%B6kull_volcanic_ash_composite.png
http://upload.wikimedia.org/wikipedia/commons/0/0f/Eruption_of_Eyjafjallaj%C3%B6kull_Volcano,_Iceland_April_17_Detail.jpg
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Distribution From Larger Eruptions




Classification of Yoloanic Products

carkon dioxide / sulfur dioxide pillaw pannehos 45
Water vapor
bomb olock lapilli ash athar
spharcid Hela's ham
spindla lirmnu o Eele
(TSN Fale's taar
breadorust
accessony  accidental juvanile accidental
ACCeSS0nY

accessory = forrmed from fragments of the volcanic cone or eadier [3vas

accidental = formed from fragnnents of non-valcanic mcks oF from walzanic
roces not refated to the erupting volcano

juvenile = faormed directly from magma that reaches the surfadce

SCOTE  pumice cinders




Tephra Fall Out

A ASH DEPOSITS FROM VOLCANIC ERUPTI
EVENTS
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Sulphur Aerosols

Edward Munch The
Scream 1 183 Krakatoa

Plate 4. Sunset over Lake Mendota in Madison, Wisconsin, in May 1983, one year after the El Chichdn
eruption. Photograph by A. Robock.




Volcanic Forcing on Climate
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Figure 1 Schematic diagram of volcanic inputs to the atmosphere and their effects. (Adapted from Plate 1 of Robock,
2000, © Copyright, American Geophysical Union)



Observed and Modelled Effects of
Volcanoes on Climate

Table 2 Effects of large explosive volcanoes on weather and climate

Effect/mechanism Begins Duration
Reduction of diurnal cycle Immediately 1-4days
Blockage of shortwave and emission of longwave radiation
Reduced tropical precipitation 1-3 months 3-6 months
Blockage of shortwave radiation, reduced evaporation
Summer cooling of NH tropics and subtropics 1-3months 1-2vyears
- Blockage of shortwave radiation
j Reduced Sahel precipitation 1-3months 1-2years

Blockage of shortwave radiation, reduced land temperature,
reduced evaporation

Stratospheric warming 1-3 months 1-2 years
Stratospheric absorption of shortwave and longwave radiation
Winter warming of NH continents 6—18 months 1 or 2 winters

Stratospheric absorption of shortwave and longwave
radiation, dynamics

Global cooling Immediately 1-3 years
Blockage of shortwave radiation

Global cooling from multiple eruptions Immediately Up to decades
Blockage of shortwave radiation

Ozone depletion, enhanced ultraviolet (UV) radiation 1 day 1-2 years

Dilution, heterogeneous chemistry on aerosols

Robock 2002




Effects of large magnitude
eruptions and super volcanoes

. ERUPTIONéCAN HAVE SIGNIFICANT

CLIMATIC IMPACTS

AIT HAS ALSO BEEN SUGGESTED THAT IN
THESE CAN IMPACT ON HUMAN EVOLUTI




The Toba Ash

ASOOKM?’ASH DEPOSITED OVER ASIA

A AMBROSE (1998) PROPOSEBAEAR
VOLCANIC WINTER




Modern Human Dispersal and the
Toba Ash




Toba Super EruptiogNuclear Winter
and Human Dispersal
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