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A prabability space iz a measure space such that the measure of the whale space is equal to 1.

In other words: a probability space is a triple [ﬂ! F! P) consisting of a set () (called the sample space), a o-algebra (also called o-field) F
of subsets of () (these subsets are called events), and a measure P on {:ﬂ! fF) such that P(ﬂ) = 1 (called the probability measure).

Event Probabhility
A P(A)e|[0,1]
not A P{!l')zl—P J’l)
P(AU B) = P(A) + P(B) — P(AN B)

(
Aoar B t: P[:
P(A)+ P(B) if A and B are mutually exclusive
(
(

P(AN B) = P(A|B)P(B)

AEMLE P(A)P(B)  if A and B are independent

A given B P(A|B)
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Observed Time Series: {X1,..., X7}, X, € S1,...,5n

Markov-Property:



e NS
ustita QP Markov Chains: Log-Likelihood ‘g:

libertas .Ik

Observed Time Series: {X1,..., X7}, X, € S1,...,5n

Markov-Property:

Probability of Observed Time Series (Likelihood):
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Example: Circulation Patterns

Basic Circulation Patterns

www.earth.rochester.edu
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Pressure Measurements on the Grid
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Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)

Lamb, Geophys. Mem. (1972),
Jones/Hulme/Briffa, Int.J.of Climat. (1977),

anticyclonic other cyclonic
Lamb |Description Examples ||Lamb | Description Exzamples |Lamb |Description Esamples
A anticyclone 18a8 ME  |north eastery 100 3 cyclonic 1447
AME | anticyclonc north eastery | 123 E easterly 362 CHE | cyclonic north eastery 35
AE  |anticyclomc easterly 136 SE south easterly 201 CE |cyclonic easterly 113
ASE  |anticyclonc south easterly | 104 2 southerly 430 C3E |cyclonic south easterly 29
A5 |anticyclonic southerly 82 SW | south westerly 400 C3  |eyclonic southerly a0
ASW | anticyclonic south westerly | 128 W westerly 1362 CEW | cyclonic south westerly 62
ANWT | anticyclonic westerly 369 W | north westerly 417 W | cyclonic westerly 212
AW | anticyclonic north westerly | 146 I northerly 398 CIHW | cyclonic north westerly 81
AN |anticyclome northerly 161 T unclassifiable 431 CH | cyclonic northerly 108
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Historical Circulation Data: weather regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered
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Observed Time Series: {X1,..., X7}, X, € S1,...,5n

Markov-Property:

» Py(t) = 1, forallt

L(P(t) = logP[Xy,..., Xr] } Py(t) > 0, forallti,j
= logP X+ ) ) ) logPy(t) — max
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Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Assumption: Stationarity

anticyclonic other cyclonic

anticyclonic

other

cyclonic
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Gaussian Window: (¢, t0) = = exp(—

Approximate Log-Likelihood:

L(P(ty) =~ logP[X] +) Y " (t,to) log Py(to)

Lj=lte{t:;}

Gaussian Kernel Filtering:

Zte{tij} V(¢ to)
Zte{ti} v(t, to)

Pi;(to) =
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Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator
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&
E S—_—
&)
%)
0.35
(= 1960 1980 2000 1860 1830 2000 1960 1930 2000
(qv] Year Year Year
045
04 :."‘__‘ '--:.' 3
E s ¥ s
@) 1960 1980 2000 1860 1980 2000

Year Year Year

- . - 0,185
1960 1980 2000 1960 1980 2000 1960 1980 2000
Year Year Year

cyclonic



ol ‘a | Circulation Patterns for UK(1945-2007) ‘g’

libertas

Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator
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Historical Circulation Data: 28 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator

anticyclonic other cyclonic
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Thank you for attention!
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