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Solar Activity
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Eccentricity

More Elliptical
Periodicity 100,000 Years

Less Elliptical
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Axial Tilt
24.5°
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Precession
23.5°

Periodicity 23,000 Years Hquator
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Milankovitch Cycles
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Animation of the
British & Irish
Ice Sheet from
38,000 to
10,000 years
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Shennan et al. Durham University
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Sea Level Fall
B

Channel river

'F‘ (France)

B

. The Channel River sistem durini the Last Glacial Maximum, from J-F. Bourrillet 2003.
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Little Ice Age - AD 1560 -1850
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‘Gulf Stream’
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Ocean - Atmosphere Conveyor
System

Westerly winds

Temperatures

12
Moscow
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37 Berlin

The wam Gulf Stream
Drift combines with the

GULF oceanic influence to
STREAM : moderate winter
temperatures
T

The waters in the Gulf Stream originate on the West Coast of Africa before flowing
across the Atlantic to the Caribbean Sea and Gulf of Mexico. From there they travel

eastwards to Western Europe. The surface temperature of the Gulf Stream is about
77 degrees F.
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AMERICA
Sinking regions 4

Limits of arctic
water in history
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Volcanic Activity

reflected and
scattered

solar flux stratospheric aerosol
(lifetime 1 to 3 years

ashfall
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Major Volcanoes of the
Philippines
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SAGE II - 40 Days Before Eruption

SAGE II Stratospheric Aerosol 91-April-15 to 91-May-25
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Stratospher and Gas Experiment I
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SAGE II - 40 Days After Eruption

SAGE II Stratospheric Aerosol 91-June-14 to 91-July-26
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SAGE II - 20 Months After Eruption

SAGE II Stratospheric Aerosol 93-February-13 to 93-March-26
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Portsmouth

Photo: Gary Allman
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Major Volcanoes of Indonesia
fwith eruptions since 1900 A D)
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1816 "Year Without a Summer”

I had a dream, which was not all a
dream.

The bright sun was extinguish'd,
and the stars

Did wander darkling in the eternal
space,

Rayless, and pathless, and the icy
earth

Swung blind and blackening in the
moonless air;

Morn came and went—and came,
arKness ron and brought no day,
"Dark ”by By d brough day
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Frankenstein
by Mary Shelley
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A J.M.W. Turner landscape (of the Chichester Canal circa 1828) shows skies William Turner. Crossing the
of typical turbidity for the post-Tambora period, including, possibly, a Brook. 1815. Oil on canvas.
secondary glow at sunset caused by stratospheric aerosols. Tate Gallery, London, UK.
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Some Yellowstone
Comparative 2.2 My BP
Eruption

VOIumes Yellowstone
630,000 y BP 1000 km?

Yellowstone
1.3 my BP
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il

Pinatubo 1991

Tambora 1815
Mount Mazama 7,600 y BP
Mt St Helens 1980 Krakatau 1883
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5000 km3

Fish Canyon Tuff
Event
Colorado

28Mya
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Toba 74, 000 BP

/ e
15cm ash over (3 2o
Indian i A ;
subcontinent , INDIA
Several cms over
Southern China
7y
f fimit of YTT by

Ninkovich et al. (1978)

| new limit of YTT by
Pattan et al. (1999)
1cm of ash enough to Toba ash fal based

devastate agr'lcul‘rur'al on latest findings
activity -
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FROM THE DIRECTOR OF INDEPENDENCE DAY
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THE DAY AFTER
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Closer to Home Ey]af]allajdkull
201 0 El‘uptlon "AY-uh-fyat-luh-YOE-kuutl-uh".

For clarity, that's that is -ay as in day, -fy as in
few, -oe as in French "coeur", -uu as in boot, the -tl

as in atlas. The (-uh) is "a as in ago
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Hv WD vac mode | det |mode| ———— 50 um
20.00 kV[75 pA| 7.5 mm | Low vacuum | LFD | SE lceland Volcanic Ash Particulate
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Vatnajokull
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1783-84
Laki lava

~035 AD
Eldgja lava
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Laki 1783-4 Eruption

*10,500 dead”
Famine (1783)
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Laki 1783-4 Eruption

g e ¢ l Group Group Group Group
i Tad B 4a Sa 6a 7a
2 H,S Dlhydmgen

HCN -— Hydm g en cga“la:é\ .......

NO -NO,-NO, -0

Fluorine! Cl1,0 dichlorine monoxide
‘ OFF = y
& = NH, Ammonia

6 ?& ‘"“m ;‘ PClI; Phosphorus trichloride

HYDROFLUORIC ACID
HAZARDOUS LIQUID / f u g'/ ’
Causes SEVERE BURNS which may not be V
IMMEDIATELY PAINFUL or VISIBLE. é
AVOID CONTACT WITH EYES,
SKIN AND CLOTHING!!
DANG ER Use 2.5% Calcium Gluconate Gel
. IMMEDIATELY on burn TO REDUCE SKIN
Chlorine and BONE DAMAGE.
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English parishes
experiencing
"Crisis Mortality"
in 1783

66 A thick, hot vapour had
for several days before filled
up the valley...so that both
the Sun and Moon appeared
like heated brick-bars

Gentleman's Magazine, July 1783
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Sulphur Dioxide Emmisions UK
hitp://www.statistics.gov.uk/'STATBASE/ssdataset.asp?vink=4228
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Sulphur Dioxide Emmisions UK
hitp://www.statistics.gov.uk/'STATBASE/ssdataset.asp?vink=4228

1984

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

SO,

122 Megatommes

1995

1996
1997
1998
1999
2000
Laki
MSH
Pinatubo
Etna

El Chichon

Laki style eruption - Every
1000 years - Europe wide
impacts - Environmental &
Economic
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Sulphur Dioxide Emmisions UK
hitp://www.statistics.gov.uk/'STATBASE/ssdataset.asp?vink=4228
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