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Introduction

Let me introduce myself:
« Diploma/Msc in environmental engineering [TUC]
* PhD in stochastic hydroclimatology [NTUA]
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Veizer reconstruction
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How long is “long-term™?

Climate Data:
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Our motivation
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How we look into large temporal scales?

Ocean

Sediments Tree-rings
Lake Sediments J
Corals

£ ' \ : v Source: NOAA
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How we look into large temporal scales?

Variables:

* Temperature

« Precipitation

« Drought, floods, atmospheric
pressure, wind, atmospheric
composition and other
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Time series analysis
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Long-Term Persistence (LTP)
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Consequences of LTP
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Standard deviation, o Autocorrelatlon p for Iag /

Standard
estimator

> B

1
(n 1)522(751 X)(xi+1-X)

‘| Standard
deviation of
| estimator, CS

- |standard o \/(0.1 11 + 0.8)AH(1 —p2H-2)

deviation of " 2(n-1)
estimator, LTP where A(H) :=0.088 (4H2-1)2

Note: n' :== n2-? is the “equivalent” or “effective” sample size: a sample with size n" in CS
results in the same uncertainty of the mean as a sample with size n in HKS
(Koutsoyiannis, 2003; Koutsoyiannis & Montanari, 2006).
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Investigating natural variabllity .
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Milankovitch cycles
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LTP in solar radiation
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LTP in temperature
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LTP in temperature
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LTP in temperature
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LTP in precipitation [?]
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; ; > CORRESPONDENCE:
Is there memory in precipitation?

Observation

Instrumental precipitation

o
o
53
ed de

Spectral power
o 9 =3
2R 3

001 002 005 010 020
Frequency
Model precipitation

Spectral power

001 002 005 010 020
Frequency

Proxy precipitation

Spectral power

001 002 005 010 020
Frequency




LTP in precipitation

M This Study This Study
- M Ka06 ®Bul11

© CRU St12
© mKL11 ®GAl4
mZhl4 ® VG99

H coefficient

log(var)

Record length (years)

L5 -
L _d

Instrumental Data
17 Time series in central and northern Europe

Palaeoclimatic Data
log(scale) 9 reconstructions of different proxy data

8
£
1]
o

1500 1000
Time (year BP)




LTP in precipitation
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LTP in droughts
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Are there any conclusions?

« Climate changes.
e Climate changes a lot.
« Climate changes a lot in different scales.
_+ Climate changes a lot in different scales and this
could imply LTP.
«_Climate changes-a lot-in dlfferent scales and this
-could imply LTP; but there is a debate on this.
} ' -+ Climate changes a lot.im different scales-and this y
~couldimply LTP, butthere is a debate on this, =
-~~~ because the magnltude of LFP has.enormeus -
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