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Earliest instrumental records on land
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Climatological Database for the World’s Oceans (CLIWOC):
observations from 1750-1850

Source: http://www.knmi.nl/~koek/cliwoc.htm



Global air temperature
2004 ancmaly +0.45°C
(4th warmest on record)
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...And this our life, exempt from public haunt,
Finds tongues in trees, books in the running brooks
Sermons in stones, and good in everything....

As You Like It
Wm Shakespeare, 1I. 1. 12



Tree Ring Ar_c

Source: NOAA WDC-A for Paleoclimatology






Source: Briffa et al., 2001
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Explosive Volcanic effects on tree growth at high
latitudes: few eruptions in 20" century

Major impacts in 1453, 1601, 1641-43, 1816-18...
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16th Century Megadrought

10 Year Average

Reconstructed Summer PDSI
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Source: Stahle et al., 2000
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Durango
Precipitation
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a rat-borne
hantavirus-like
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Population Collapse in Mexico

<1520 Smallpox (~8 million deaths)

<— 1545 Cocoliztli (~12-15 million deaths)
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g 1576 Cocoliztli (~2 million deaths)
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Source: Acuna-Soto et al., 2002
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A sample of Yu-Xue-Fen-Cun with rainfall report
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Drought Index
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Source: NOAA WDC-A for Paleoclimatology



Coral from Malindi, Kenya Source: R. Dunbar & J. Cole: pers. comm.



SST anomaly (°C)
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Correlation of DJF 33T with Zajawmas del 150 - 1977 Lo 1996

Source: Bradley et al., 2003



Correlation of DJF 33T with Zajawmas del 150 - 1977 Lo 1996

Correlation of JJAS 33T with Dasuopu cores 2 & 3 del 180 - 1977 to 18996
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Source: Bradley et al., 2003
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A speleothem record of the southwestern
monsoon from southern Oman
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o6 Reconstructed Temperature

0.4 Medieval 2004 %
Warm
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Temperature Anomaly (°C)
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Source: Wikipedia



Temperature

2004 *

P I

1900 2000



o6 Reconstructed Temperature

0.4 Medieval 2004 %
Warm
0.2- Period

Temperature Anomaly (°C)

-1+ Little Ice Age 1
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Source: Wikipedia






5 MILD SEASONS p_I-LL-’] [ g

N n ]
g UU T [~ L
5 |. COLD SEASONS d

— ) -

SEA ICE OCCURRENCES

0 o O a U O] O LUJ
1 N NN N T N N N N TSN O N M A

5 _
. 800 1000 1200 1400 1600

“Several researchers...have suggested that Iceland

experienced a mild climate around the time of the Norse settlement
(~A.D. 870-930), and in the 11™ and 12% centuries.

There is no concrete evidence for this, as there are no contemporary
documents for this time....there is no firm foundation of data for

a so-called “Climatic Optimum” during the early years

of Iceland’s history”

A. Ogilvie: Acta Archeologica, 1990
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Effects of ngher Temperatures on Arctlc Lakes :

QA CEETR RN Qnﬁ:x‘iﬁ.’iﬂﬂ,d
Increased duration of ice-free period

More melting/runoff—greater sediment flux
Higher nutrient flux

RESULT:
More biological productivity/diversity (diatoms)

Thicker annual sediment layers (varves)
Increase in median grain size
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Lower Murray Lake, northern Ellesmere Island (81.5°N)

Annual sediment flux* (g cm2) since ~A.D.1030:

Warmer
summers

0.06

0.05 -

L R e L SRR ESRE L ---1944—68

0.04 -

12

0.03 -

L
(11001125 & 1250-1280)

1000 1200 1400 1600 1800 2000

0.02

Years A.D.

*25 year running mean Source: Patridge, 2005
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Lower Murray Lake, northern Ellesmere Island (81.5°N)

Annual sediment flux* (g cm2) since ~A.D.1030:

Warmer
summers Norse remains at ~79°N
0.06 : : : : : ; : : : : : : : : : : : : : : : : :
 Inglefield 1856
0.05 - l
0.04 -
A2
0.03 | | | | | |
- ~1100-1320
(1100-1125 & 1250-1280)
0-021 000 1 2IOO 1 4IOO 1 6IOO 1 8IOO 2000

Years A.D.

*25 year running mean Source: Patridge, 2005



1) Natural archives unlock a world
that humans experienced.....
.....but no longer remember

2) Natural archives record both
forcings and system
responses

3) They enable us to put
contemporary changesin a
historical perspective...









Jean-Francois Champollion (1790-1832)

“Precis du systeme
hieroglyphique des
anciens Egyptiens”
(1824)




The Rosetta
Stone:
An essential
archive that
unlocked our
cultural

history...




The Rosetta Stone is a priceless
record of , history...
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Loss of paleoclimatic information
through deteriorating coral archives...




The 1997-98 Global Coral Bleaching Episode
SRR, 1

“Without doubt this is the most geographically
widespread bleaching event ever recorded...”

.q.

Xid# -- UNEP World Conservation Monitoring Centre

UNEP WCM



The 1997-1998 Global Coral Bleaching
Event: Australian consequences

“Aerial surveys of 654 reefs show that extensive
bleaching occurred along the

entire length of the Great Barrier Reef (GBR) from
Elford Reef (17°S), to Heron Island (23°S)....

...0Over 100 coral species bleached, including bleaching
and partial death of large Porites colonies that were
centuries old. This bleaching appeared to be a combined

effect of raised temperatures, exacerbated in the central
GBR by massive flows of rainwater in January...”

--Dr. Clive Wilkinson, AIMS, Queensland



Total Area Of Ice On Kilimanjaro
(1912, 1953, 1976, 1989, 2000)
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Chacaltaya, Bolivia,

~5240m «




Old growth trees:

Natural archives
of the earth’s
climatic and
environmental
history

Giant Sequoia



Loss of Tree Ring archives
due to clearcutting and
forest fires

Finnish dearn:utting in re_n Ic:ult Eu:E
F.ostamukscha, Karelia, Fussia
S areenpeace Meackenmann #0195 423 03.03

Source:
Karen Wattenmaker/NOAA Web Site



Fires in Indonesia: July-Dec 1997
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Clearcutting in Rondonia, Brazil
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CLIMATE SYSTEM M
RESEARCH CENTER
UMASS

University of Massachusetts
Ambherst

www . paleoclimate.org




For accurate information about
climate change & global warming,

See.

http://www.realclimate.org
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Age (radiocarbon years BP)

Lake Chichancanab, Yucatan, Mexico

Ca CO3 (%) S (%) 5180 (%0)
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Source: Hodell et al., 1995
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