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The recent increase in atmospheric CO,
concentration due to human activities raise
concern about the possibility of global warming



Why should we care
about
Paleoceanogr aphy
and
Paleoclimatology?
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CO, and climate:
The Vostok Ice Core
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Annually Averaged Sea Surface Temperature
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Temperature [“C)

Twentieth-Century Sea Surface

Temperature Trends

Mark A. Cane,* Amy C. Clement, Alexey
Kaplan,Yochanan Kushnir, Dmitri
Pozdnyakov, Richard Seager, Stephen E.
Zebiak, Ragu Murtugudde
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El Nino Southern Oscillation




Is EI Nino Changing?

Alexey V. Fedorov and S. George Philander

Science 288, 1997-2002, 2000




Clement & Cane model




QUESTIONS

 CORE |

What isthe effect of changesin
tropical SST patternson thel TF?




The CLIMAP Paradigm
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Ca2t + 2HCO, ->
CaCO, + H,0 + CO,

¢ 160 160
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Temp =16.9 - 4.38 (6C - oW)
+ 0.1 (8C-0W)?



Foraminiferal Mg/Ca: A new Paleother mometer

CaCO, +Mg** ---K _----> MgCO, + Ca™*

6+ o

Mg/Ca=B eAT

A=0.09-0.10

Mg/Ca, mmol/mal

" 30
Temperature, °C

° N. pachydermal. Core tops (NUrnberg, 1995)
e  G. sacculifer culture (Nurnberg et a., 1996)

¢  G.sacculifer Depth transect Siera Leone Rise
(Rosenthal and Boyle, 1993)




/ Foraminifera: unicellular animals \
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Coresdistribution in the equatorial Pacific

A. Sea Surface Temperature
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ThelLast Glacial Cycle
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Latitude

20" S

El Nino 1983 winter
SST anomalies

January 1983 Sea Surface Temperature Anomaly (El Nifo)
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El MHino
HCEP /RICAR Reanalvaia
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Depth (m)
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ENSO related variations in tropical

sea level hight: Observations from
TOPEX Posiedon

Warm El Nino event — June, 1993
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Cold El Nino event (La Nina) — March, 1994
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SST-BWT (°C)

Preliminary Estimate of S5T-BWT Gradient;
Cores From Opposite Sides of Makassar Strait
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Figure 1
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Conclusions

« Tropical Pacific SST were about
2.5+0.5°C cooler during the LGM
than at present.

The 2.5°C LGM cooling Is much
larger than the recent equatorial
Pacific warming for the same pCO,
change (90 ppmV).

Why? Transient? Feedbacks?

Glacial cooling might have not been
uniform over the tropical Pacific. It
Is still debated whether it wasin
more of “El Nino”-likeor “La
Nina’-like mode. These changesin
SST patterns is a common feature
throughout the Pleistocene.




Conclusions (cont.)

e Comparable amplitude millennial-
scale changes in Makassar Strait
thermocline depth occurred both
during the deglaciation and the
Holocene. The 3°C changesin SST-
BWT gradient between the surface
and 450m translate into ~200m

displacements of the main
thermocline, based on current
thermocline structure, and are about
twice the variability observed in
recent mooring measurements.




So, why Isthisof interest for
usherein lsrael?

A strong correlation is observed

between an El Nino index and
rainfall in the Jerusalem region
(Yakir et al., 1996). But why
does it hold only for 1970-90 ?
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El Nifio and tree growth near Jerusalem over the last 20
years
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A bstrack

4 ghrong correlabipn is eheerved between an El Miho index {anomalies in trapical Pacific
soa smrface temperatyre) and rminfall in the Judean footiills near ferusalem over the
past 20 years. These relotionships elearly influenced the growth ot local pine trecs, g
reflecked in the width of their annoal wee rings. The abifity ke predict BE Nifio evenks
abwmt a year in advance lend a spedial significance to relationships repored here for
ecodepy, agricolbure and waker managemont in this climatic transibon zone. To help
E!’.PLIIII ke observed, Iinng—range telorrrmmsctinn we PrIpLse & ]'ll'.'l!ll!ll-ﬂ.'ﬁ]l! mechankzm based
can & mewrly wdenlifed dicecl clowd cennection between equatecial Alcica (moce directly
affecred by El Mifio) and the Southeastecn Medlterranean shoreland, The penctration
and confribulion of the mwolslue cuecent [rom equalorial Aldca lo this region may
depend cn a shill In the wsuwal rain peneraling mdoislere cortenls 0 southwestorky
trajectorics dpassing ower notth Africal. The occurrence of such shifte i suppotted by
the observed decrease o the mean 50 content of Hee local predpitation during T
MiTe winters.
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* Proposed correlation among Red Sea
surface salinity, Indian Ocean SST
and SOI (Kleinet a., 1996), i1.e., low
SSS correlates with strong NE
monsoon Red Sea inflow (high
Indian Ocean SST) and negative
phase of ENSO (LaNina). How far
north does this extends? El Nino
warming was implicated with
enhanced coral bleaching.

Mechanisms? Waiting for Dan
Tchernov

Late Quaternary increased in
seasonal rainfall 1s deduced from
Sinal corals (Kleinet al., 1990).




