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Introduction

Hurricane

Figure: Hurricane lvan, Sept. 2004

Joe LaCasce Dept. of Geosciences The Jet Stream, hi; nd low pressure systems and fronts; Un



Introduction

Polar low

Figure: A polar low over the Barents Sea, 27 Feb., 1987
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Hurricane

Figure: Hurricane Katrina, Aug. 2005
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Introduction

Flooding

Figure: Coastal flooding, England
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Introduction

Figure: Chicago, 2009

e LaCasce Dept. of Geosciences igh and low pressure systems and fronts;



Introduction

8 Jan., 2010; www.yr.no

3o Varetfor Rerge og vera_| +

ok e o e e o W

et e e

A OBS-varsel Stor snosedtare | Lofoten Les hele varslel

12 rom vyt

9Rrno [ Jlvewso]

Global oppvarming? | denne kulda?

K man et 550 mens et lege mtorscme i vama?

w —==
o ot Vem. Hsory Bookmars oo Heb

@0 @O @ [y

BRos Vistea~ @ Geting Satea () Latest Headines~$YGogleSchlar et Saras torge BlHet O Srace . TEAvd corolnion

nrc PEE

LT
VATMASTKALDASTVATAST

Kvaer yrno?

[P ——
ik s aryron

COP15
COPENHAGEN

Altom Kimatoppmetet

o

Folg nyhetene fra
Yr.no pA Twitter

e o
Om varvarsiene

o om vavartane i

h and low pressure systems and fronts; Un



Introduction

8 Jan., 2010; www.yr.no

—==
o ot Vem Hstory Bookmars oo He

@ 5 v @ O @ [l iy ovenana szosoan - A

s @ GetogSiated EtestHeadines= Hcoogt Schoir mes - SoasNorge Bt e Srtace . TS Avd metaorong o

etcoroogens prognosesart V.. | & -

Sk e o e e o I W

L O ) e P

- Easaman e

Meteorologens prognosekart

5 wadisjonele hey- og lavryksmarkeringnene mm.

sede

@

@
o Fredag 08.012010 k1 13:00

- (| N\ \ Kva eryrno?

Wtsorgogs nast og
ik s aryron

COP15
COPENHAGEN
Altom Kimatoppmetet

o

Folg nyhetene fra
yr.

[HERRAY - Om varvarsiene
e L om vamarsens pi o




Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Dynamics

Basic balances:

@ Geostrophic balance
@ Hydrostatic balance

@ Thermal wind balance
Phenomena:

@ Pressure systems
@ Jet Stream

@ Fronts and precipitation
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Rotation

veltotal = Ve/person + velrotation

SO:
Ve/person = Veltotal — Velrotation
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Deflection

Coriolis force

Figure: Deflection to the right in the Northern Hemisphere
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Geostrophic balance
Basic dynamics Hydrostatic balance
Thermal wind balance

The Jet Stream

Low pressure without rotation

Low

Low pressure

pressure
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Low pressure with rotation

Low
pressure

Low
pressure
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Geostrophic balance
Basic dynamics Hydrostatic balance
Thermal wind balance

The Jet Stream

High pressure with rotation

High ; High
pressure pressure
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Geostrophic balance

QW pressyre

Coriolis force
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Hurricane

Figure: Hurricane lvan
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Geostrophic balance
Basic dynamics Hydrostatic balance
Thermal wind balance

The Jet Stream

Hydrostatic balance
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Thermal wind

Low

Cold Warm
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Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Jet stream

Low
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Jet stream

40,
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Jet stream

Figure: Wallace and Hobbs, 2006
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Geostrophic balance

Basic dynamics Hydrostatic balance
Thermal wind balance
The Jet Stream

Instability and turbulence
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Storm formation
Anatomy of a storm Fronts

Jet stream

Figure: Wallace and Hobbs, 2006
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Storm formation
Anatomy of a storm Fronts

Storm formation
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Storm formation
Anatomy of a storm Fronts

Storm formation

Figure: Wallace and Hobbs, 2006
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Storm formation
Anatomy of a storm Fronts

Fronts

e Warm/cold fronts

\ '\ '\ @ Vertical motion
o = | o — precipitation
= =

Warm front Stationary front Cold front
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Storm formation
Anatomy of a storm Fronts
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Forecasts

8 Jan., 2010; UK Met Office
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Forecasts

9 Jan., 2010; UK Met Office
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Forecasts

25 Jan., 2010; UK Met Office
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