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Enigma 1 T
AcmpoHomu4yecKas eepcusi

Schematic of the Earth’s orbital changes (Milankovitch cycles) that drive the
ice age cycles. ‘T’ denotes changes in the tilt (or obliquity) of the Earth’s axis,
‘E’ denotes changes in the eccentricity of the orbit (due to variations in the
minor axis of the ellipse), and ‘P’ denotes precession, that is, changes in the
direction of the axis tilt at a given point of the orbit. Source: Rahmstorf and
Schellnhuber (2006).
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Figure 2 Comparison of EPICA Dome C data with other palaeoclimatic records.
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Carbon Dioxide Concentration (ppmv)
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FIG. 10. Comparison between BER7S and BERY0 of the long-term  FIG. 12. Comparison bmwcn BERTS and BERY0 of the long-term
variations of the 65N mid-month July insolation from 1 Ma BP to the ions of the mean insolation for March 20MN-30N from
present. 1 Ma BP to the present.
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FIG, 11. Comparison between BERTS and BER%0 of the long-term FIG. 13. Comparison bmm-:n BERT78 and BER90 of the long-term
Variations of the 65N mid-month July insolation from 2 Ma BP 1o of the mean 1 for March 20N-30N from
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Enigma 2

CoriocmaserieHue acmpoHOMUYEeCKOU 2Uurnomea3sbl
MunaHkosu4a u narneooaHHbIX



Temperature curve for the last 450 KY
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Climatic optimum of the Mikulino (Eemian) Interglacial (about 125,000 years BP)
Mean July temperature, deviations from modern values
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Climatic optimum of the Mikulino (Eemian) Interglacial (about 125,000 years BP)

Mean January temperatury, deviation from modern values
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Climatic Optimum for Northern Eurasia During the Eocene

Tropics
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FIG. 1. Oxygen isotope record for the period 4.0 Ma to present (after Shackleton, 1995). Data have been derived from the SPECMAP stack for the interval 0-0.62 Ma, ODP Site 677 for the interval
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®OPMUPOBAHUE TUITOB 30HAJIBHOCTH, OBYCJIOBJIEHHBIX
NU3MEHEHHUAMHU I'HAPOTEPMHWYECKOI'O PEKUMA, B KAMHO3O0E
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pasuuHbl; 111 — CeBepo-BocTok A3up.
Jlecuble 30HBI: | — mapatponuyeckas; 2 — cyOTponudYeckass ¢ Y4acTHEM TPOMHYECKHX
aneMeHToB;, 3 — cyOTponumueckas; 4 — TeIUIOyMEpPEHHas ¢ y4acTHeM CyOTPONMHYECKHX
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15 — nepurngimambHas pacCTUTEIbHOCTb.
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2 - ECHO-G c y4eTOM ecTecTBEHHbIX (LMKITbl COSTHEYHOM aKTUBHOCTN) U

aHTPOMOreHHbIX AEeNCTBYOLLNX 0aKTOpOB
0.6 | | | | | | | | | | | | |

04— ; ]
0.2

0.0

Temperature Difference (°C)
o
N

-0.4 L | 1 J J J 1 J J 1 1 J | J | J
1600 1650 1700 1750 1800 1850 1900 1950

Year



[Tpobrnema reHesuca
MerauunKkrioB



Enigma 4

CornocmaerieHue O0aHHbIX YUCIIeHHO20
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Global surface warming (°C)
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Holocene and Last interglacial optimum mean annual temperatures
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Temperature and precipitation changes over Europe from the MMD-A1B simulations.
Top row: Annuual mean, DJF and JJA temperature change between 1980 to 1999
and 2080 to 2099, averaged over 21 models.
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Moisture estimation

Coefficient of moisture by C.W.Thornthwaite

CMT = P [ Eo
Eo= 1,6 (10T/J)?
Eo - evaporation cm/month -1
T — average month t° (got into account only
the months with the positive temperature
during the year
A =1(1), | — index of the latitude correction



Changes in moisture supply in the second half of the XX
century and projected for XXI century
(based on paleoanalogues — the Holocene
and the Last Interglacial optimums on East European plain)
by C.W.Thornthwaite coefficient

* Modern by A.N.Zolotokrylin and Projection by Paleodata,

E.A.Cherenkova A.A. Velichko et al.
Zone | 1936-1960 * | 1961-1990* | 1991-2000* | XXl century | XXI century
(1%t half) (2nd half)
AT +0,7°C AT +1,7°C
Holocene opt. | Last Intgl. opt
Broadleaved 0,89 1,01 0,99 (-) 1,15 1,15
forests
Forest-steppe 0,76 0,92 0,86 (-) 0,53 (-) 1,09
Steppe 0,67 0,76 0,77 0,87 0,85




PacxoxaeHune B cTteneHu yBraXXHeHu4,
NPOrHO3Mpyemoro no AaHHbIM
YMCIEHHOro MoaennpoBaHUg

N OAaHHbIM NanleoaHanoros
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