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Natural Archives

Societal Archives

Direct Data

- Measurements

Indlirect or proxy
gata

Organic

- Tree rings

Inorganic

- Ice cores
= Boreholes
= \arves

| [l

Historical documents

Descriptions

- Weather diaries
= Natural disasters

Measurements

- Temperature,
precipitation, pressure

Organic

- Phenological data
- (Grape) Harvest

—

Inorganic

- Flood marks

- Icing and break-ups

- Duration of snow
cover —

Religious Sources

- Inscriptions,
Paintings

- Rogation processions

Pfister 1999




(c) 1750

m Measurements
A Tree ring information
e Borehole

Ice
= —

Other proxies

Jansen et al., 2007, IPCC




= Natural.proxies

= Documentary proxies

= Use and application of proxy.Information
for the study of the Mediterranean past
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Natural proxies in the Mediterranean
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High resolved proxy for temperature, aridity, SSTs
Thomas Felis




Modern reef (Gulf of Agaba, northernmost Red Sea)

Thomas Felis




AO index

Mediterranean Sea
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* AO/NAO controls northernmost Red Sea seasonality — L
through its control on winter temperatures 1940 1950 ~ 1960 1970 1980 ~ 1990 2000

=) Felis et al. 2004
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Felis et al. 2000
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Non tropical

easonal to
multi-decadal
proxy for sea-
water
chemistry,

productivity, .S _ B Silenzi et al. 2004

557Ts, sea <SRRIt b Montagna et al. 2006
level



Temperature
or
precipitation
indicators of
annual to
decadal
resolution

Central Alps, Italian Alps,
Sardinia, Turkey, ...
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4

24Py

4
ST

Uranium Series Dating

Back to ~400.000 kyr B.P. (Before Present)
Absolute ages
Small age uncertainties

Oxygen and carbon isotopes

“Environmental isotopes”
Oxygen isotope ratios in speleothems directly
reflect climate (e.qg., Amount of rainfall)

Carbon isotope ratios often reflect the type of
vegetation above the cave

Trace Elements

Sub-monthly resolution possible

Mg, Na, K, Sr, Ba concentrations in speleothem
calcite often reflect climate

S reflects atmospheric sulfur contents of the
atmosphere

Annual Band Thickness

“Tree rings”
Thickness reflects amount of precipitation

Speleothem Fluid Inclusions
Trapped groundwater and precipitation
Noble gas concentrations and Hydrogen
isotopic compositon.

Paleotemperatures & Atmospheric gas conc.




2010 Reference

1500 AD

1000 AD
® Cave
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scar from forest fire




Sturt Manning, Carol Griggs,

Tree Species/Genera
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standardized anomalies
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Winter PDSI Reconstruction in Mediterranean region
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and correlation with JJA temperature (le

30° Correlation

0.0

- Pyrenees and Alpine sites reflect summer temperatures
—> Sites in the south reflect hydroclimatic evidence (seasonal dependent)

Luterbacher et al. 2011; Blntgen, pers. comm.
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Documentary proxies in the Mediterranean
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narrative sources o Z}fﬁﬁfﬁhmﬂ ;L,,,. W
(annals, chronicles, memories) e e
visual daily weather records
personal correspondence

newspapers

scientific papers
epigraphic records
economic records

(books of accounts,
correspondence, _r_e_gorts on
- natural disasters)

Pfister 1999, Brazdil et al.
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Earliest continuous
diary dates in Spain:
F. Salva, Barcelona,
January 1780
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Other documentary sources
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Old pictures

Eduardo Rama
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—— 1657-1658 Corrected
— 1961-1990 Mean
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Freezing of the Venice Lagoon CNR - ISAC

1400 1600
Year AD

Camuffo 1997
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1907: la riuada del Segre a Lleida

( Del relat historic a la interpretacio actual

Sala Municipal d Exposicions de-Sant Joan Del 4d octubre al 4 de novembre de 2007
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IC chronicies

EL CALIFATO DE CORDOBA EN EL
«MUQTABIS. DE IBN HAYYAN.

ANALES PALATINOS DEL CALIFA
DE CORDOBA AL-HAKAM II, POR
‘ISA IBN AHMAD AL-RAZI

(360-364 H. = 971-975 ]. C)

TRADUOOION DE UN MS, ARABE DE LA EEAL
ACADEMIA DE LA HISTORIA POR

EMILIO GARCIA GOMEZ .

de s Esad Acdemis Fapsbols v de la Acdemis
Bacismsls dei Limosi
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Jose Vaquero SOCIEDAD DE ESTUDIOS Y PUBLICACIONES

MADRID, 1767
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waters during its periodical flood) .

Pharaonic and medieval Egypt
depended solely on winter agriculture
and hence on summer floods. The rise
of the waters of the Nile was measured
regularly from the earliest times.

| o i W ——
T
R T L
T R

compiled the annual maxima and
minima of the water level
recorded at nilometers, back to the 7th

century. —

Luigi Mayer, R. Brown
Historic Gallery, Pall Mall 1802




(below) at Roda Island, Cairo, based on Nilometer

Nile height {cm)
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MCA (~950-1250) characterised
by a low variability in flood
record and low proportion of
weak nile floods

Record suggest that MCA was a

period during which periodicities
possibly linked to solar periods
Jose’ their temporal stability

De Putter et al. 1999



Ricardo Garcia-Herrera
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CLIWOC MULTILINGUAL METEOROLOGICAL
DICTIONARY

iners from

of wind force terms used by m

An English-Spanish-Dutch-Fre dictionary
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Ricardo Garcia-Herrera



Ip log data — CLIWOC

Cﬁ nght: Nicholas Pocock's painting of the East India Company's Hindostan.
By courtesy (until 2013) of the National Maritime Museum, Greenwich (UK)
http://icoads.noaa.gov/reclaim/images/BHC1097 _Pocock_E_Indiaman.jpg
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Garcia-Herrera et al. 2005




Use and application of proxy information

for the study of the Mediterranean past climate
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Mariano Barriendos
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natural) over the Mediterranean area

Documentary

Instrumental Corals

Tree rings Varves
Speleothems @ Vermetids
Boreholes ® River Sediments

5E 10E 15E 20E 25E 30E 35E 40E
Luterbacher et al. 2006, updated



-muitivariate regression

TT Stationsnetz (Januar 1800) TT Rekonstruktion (Januar 1800)
= 2 = H w -

e

TT Stationen fur
Winter 1901-1995

TT Reanalyse fur
Winter 1901-1995

Transferfunktion flir Winter 1800

v,

., P w ,
-,

b

| ' Kalibrationsperiode (1901-1960)
| Verifikationsperiode (1961-1995

Luterbacher et al. 2004
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Reconstruction

. 26 (1901-2000)
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Reconstruction CRU/NASA

25 (1901-2000)
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Kittel et al. 2010
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Mediterranean RR ccal (0.79, 29.0%)
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Mediterranean TT ccaZ (0.70, 36.5%)
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oncusmns

. The4\/led|terranean offers a broad s speotrum offlong™
instriumental,. documentary and natural proxies

= Additional high quality and high resolution records
are needed

= Multiproxy reconstructions allow insight 1 spatial
and temporal details about past climate variations
anadyrielated . atmospheric circulation

EUlure researnchiisheuldfesusienrdeveloping

stronger mtegratlon and exchangerbetween the
paleo-data researchers and dynamical/modelling
communities







