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Aspects to be discussed

1. Global constraints

2. Movement/adjustment of large-scale structures
3. Rossby wave propagation

4. Impact of climatological background

5. Storm-track involvement

6. Interaction with slower parts of the system
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1. Global constraints

Mass - horizontal
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1. Global constraints

Mass - z
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1. Global constraints
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Mass - z
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Upper tropospheric divergence 5 days after
switching on equatorial heating in a DJF flow

Fei-Fei & H, 1995



Compensating descent in a range of situations

Rodwell & H
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Observed JJA upper vy, y and mid w

June-Augustitreamfunction (10%m?2s") with velocity potential (108m2s") at 200 hPa
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Summer 2002: floods in Europe & drought in India
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2. Movement/adjustment of large-scale structures
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2. Movement/adjustment of large-scale structures
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2. Movement/adjustment of large-scale structures
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Composite of Simultaneous N Atlantic — Pacific
High Lat Blocking

Woollings & H, 2008
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3. Rossby wave propagation - horizontal
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Stationary waves possible
Influence to the east

On the sphere and influenced by the

ambient jets Strong jets can act as
waveguides
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Rossby wave source
assocliated with tropical heating

Vorticity equation for w=0

(6 +v,.grad )¢+ v, =-CD—-v, .grad ¢

Sardeshmukh & H
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ABSOLUTE VORTICITY ( UNITS OF 1.0e-5) AND DIVERGENT WIND - DAY 15
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Propagation of Rossby waves from regions of tropical convection
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Autumn 2000: record rain in the UK

300Z anomalies i
2007 Anomalies in 300Z  regressed against Idealised model

E&W precip 1958-99

forced from 45W 5N
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Blackburn & Hoskins (2002)
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Summer 2007 UK floods - 250hPa v

Average from 12 June to 25 July

Climatology
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3. Rossby wave propagation - vertical

Low wavenumbers
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Stratosphere influence on troposphere

Transient
v ¢ eddies
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4. Impact of climatological background

*Preferred regions for compensating descent
‘Movement/adjustment of features

*Rossby wave refraction & trapping

*Preferred regions for synoptic/blocking events
Growth of elongated perturbations in the jet exit

Preferred patterns
Modes?

y
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5. Storm-tracks & transient events

Blocking

Tyrlis & H, 2008

Theta (K) on PV2

245 255 265 275 285 295 305 315 325 Woollings et al, 2008
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6. Interaction with slower parts of the system

Some examples

Winter/Spring circulation over Asia —s  Spring snow cover

—> Asian summer monsoon

N Atlantic winter storm-track ——> SSTs

—> Circulation in the following autumn

Oceanic circulation —_ Patterns of SST

—> Atmospheric circulation

—_ Oceanic circulation
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Aspects discussed

1. Global constraints

2. Movement/adjustment of large-scale structures
3. Rossby wave propagation

4. Impact of climatological background

5. Storm-track involvement

6. Interaction with slower parts of the system
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Dynamical precursors for
N Atlantic High latitude Wave-breaking

1. Eu ropean blockin g 250hPa STRF anomaly 2-4 days before onset

2. Rossby wave-train from the Pacific

Anomaly from DUJF climatology (in green contours every 2e7mzs'1)
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ANOMALY OVER THE INDIAN OCEAN (8°N, 64°E)

ANOMALY OF THE OBSERVED SIGN
(HEATING)

ANOMALY OF THE OPPOSITE SIGN
(COOLING)

STREAMFUNCTION ANOMALIES AT 196hPa - DAY 27
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HOVMOLLER AVERAGED OVER 30°N-45°N
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