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A Introduction:

U Dynamical concepts
U Examples of recurrent flow patterns

A Historical overview
A Impact of external/boundary forcing on atmospheric regimes

A Detection of regimes in atmospheric and model datasets

U Time filtering
U Distinction between internal and intra -seasonal variability
U PDF estimation and statistical significance

A Applications to seasonal predictions

U Diagnostics of regimes in model simulations
U Predictability of regime frequencies
U Non-linear impact of ENSO on regime properties
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Q Weather regimes and related dynamical concepts

Weather regime:

A persistent and/or recurrent large -scale atmospheric
circulation pattern which is associated with specific
weather conditions on a regional scale

Flow regime:

A persistent and/or recurrent large -scale flow pattern
In a (geophysical) fluid  -dynamical system

Multiple equilibria:

Multiple stationary solutions of a non -linear
dynamical system
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&* Recurrent flow patterns: examples

A sequence of 5 -day mean
fields of 500 hPa

geopotential height

during boreal wi
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&s Recurrent flow patterns: examples

5-9 Jan 4-8 Feb
1985 1986
: 10-14 Jan
& but each one i n 19¢/

different winter !
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Q Regimes as quasi -stationary states

g : barotropic or quasi  -geostrophic potential vorticity
O,q= -Vi Agrad gq-D(q i g*

steady state for instantaneous flow:
0= -Vi Agrad g-D (g T ¥

steady state for time  -averaged flow:
0= -0 +\Wi Arad G quD ( Giqqt)
-0 VAgrad g 6 {
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&s Possible regime behaviour: large -scale teleconnections

The Pacific /
North American
(PNA) pattern

Fig. 17, As in Fig. 13 except for the Pacifs
Forth Amercan pattern.
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&s Possible regime behaviour: Atlantic/Pacific blocking

500 hPa geop. height

4—8 Feb. 1986 4—8 Feb. 1989
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Q Possible regime behaviour: monsoon active/brake phase
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&‘ Flow regimes in  non -linear systems

Lorenz (1963) truncated convection model

A dX/dt= G (Y i X)
A dY/dt= - XZ+rX iY
A dzidt=XY 1 bZ

Unstable stationary states

AX=Y=Z=0
AX=Y= % [b(r -1)]% ,Z=r -1
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&s Seminal papers: Charney and DeVore 1979

Multiple steady states of low  -order barotropic model with
wave -shaped bottom topography
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FiG. 4. Streamfunclion fields of the stable first mode equilibria of a topographically forced flow for & = 1072, Lig = V4, 0 = 2,
fiolff = 0.2 and f = 0.2: for the spectral model above resonance {a) and slightly below resonance (h): and for the grid-point
model above resonance (c) and slightly below resonance (d). The nomdimensional topographic heights are shown with light lines: the
contour spacing is (L05 uniis, with negative regions shaded.
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( Papers on multiple equilibria and quasi -stationary states

Orographically forced models

A Charney and Straus 1980 . Form -grad instability, multiple
equilibria and propagating planetary waves in baroclinic, orographically
forced, planetary wave systems

A Charney, Shukla and Mo 1981 . Comparison of barotropic blocking
theory with observation

A Legras and Ghil 1985 . Persistent anomalies, blocking and
variations in atmospheric predictability

A Benzi, Malguzzi, Speranza, Sutera 1986 . The statistical
properties of the atmospheric general circulation: observational

evidence and a minimal theory of bimodality

Thermally forced models:

A Mitchell and Derome 1983: Blocking -like solutions of the potential
vorticity equation: their stability at equilibrium and growth at
resonance
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‘{A Seminal papers: Reinhold and Pierrehumbert 1983

Hemispheric weather regimes arising from equilibration of large -scale
dynamical tendencies and Aforcingo fr
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%‘Eddy Aforcingo of Dblocking: th

A Green 1977 : The weather during July 1976: some dynamical
consideration of the drought

A lllari and Marshall 1983 . On the interpretation of eddy fluxes
during a blocking episode

A Shutts 1986 : A case study of eddy forcing during an Atlantic
blocking episode

A Haines and Marshall 1987 . Eddy -forced coherent structures as a
propotype of atmospheric blocking
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&s Seminal papers: Vautard and Legras 1988

Regional weather regimes arising from equilibration of
large -scale dynamical tendencies and PV fluxes from transient
baroclinic eddies
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