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Dynamics and Predictability of Large-Scale, High-Impact Weather and Climate Events

In recent years, a significant number of high-impact weather and

extreme climate events have inflicted catastrophic property

damage, and loss of human life, around the world, and hindered

socio-economic development. Improving simulation and predic-

tion of these events is an increasingly important requirement of

public meteorological services.

Based largely on an International Commission on Dynamical

Meteorology (ICDM) workshop, this timely volume covers a range

of important research issues related to extreme events. Dynamical

linkages between these extremes and various atmospheric and ocean

phenomena are examined, including Atlantic Multi-decadal, North

Atlantic, and Madden–Julian Oscillations, Annular Modes, tropical

cyclones, and Asian monsoons. This book also examines the pre-

dictability of high-impact weather and extreme climate events on

multiple time scales. Highlighting recent research and new advances

in the field, this book enhances understanding of dynamical and

physical processes associated with these events, to help managers

and policy makers make informed decisions to manage risk and

prevent or mitigate disasters. It also provides guidance on future

research directions for experts and young scientists.

Written by leading researchers in weather and climate

extremes, this comprehensive volume is ideal for professionals

and policy makers working in disaster prevention and mitigation,

and is a key resource for graduate students and academic

researchers in atmospheric science, meteorology, climate science,

and weather forecasting.
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Preface

In recent years, a significant number of high-impact

weather and climate events have inflicted catastrophic

property damage and loss of human life, and hindered

socio-economic development. Tropical cyclones are some

of the most damaging weather systems; recent examples

include hurricane Katrina in the USA in 2005 and hurri-

cane Sandy in the USA in 2012, while multiple typhoons

affected China in 2012. Severe flooding occurred in Aus-

tralia in 2010–11, Europe in 2002, China in 2012, and

Pakistan in 2010; there were droughts in China in

2010–2011, the USA in 2012; heat waves swept across

the United States in 2012 and freezing rain in China in

2008. “High-impact” events encompass not only severe or

extreme weather, but also other weather and climate events

that have a major socio-economic impact. Thus, further

improving weather forecasting and climate prediction cap-

abilities are not only the topics at the forefront of the

atmospheric science community, but also increasingly

important requirements of public meteorological services.

However, it is undeniable that there is a need for greater

scientific knowledge to underpin weather forecasts and

climate predictions, especially, for high-impact weather

and climate events. The main outcome of this deficiency

is a lack of knowledge of the dynamic mechanism and

predictability of high-impact weather and climate events.

In view of this, the International Commission on

Dynamical Meteorology (ICDM) held a workshop on the

subject of “Dynamics and predictability of high-impact

weather and climate events” on 6–9 August 2012, in

Kunming, China. The ICDM is one of the commissions

of the International Association of Meteorology and

Atmospheric Sciences (IAMAS), which is in turn a con-

stituent association of the International Union of Geodesy

and Geophysics (IUGG). The commission is composed of

international scientists who are committed to pursuing and

cooperating in the science of dynamical meteorology. In

the past, the ICDM has made very valuable contributions

to the observation, research, analysis, and simulation of

atmospheric dynamics across a range of time and space

scales, and coupling of the atmosphere to the ocean. In

turn those developments have led to improved skill in

weather, climate, and environmental prediction for the

benefit of society. The ICDM sponsors symposia that are

held during the biennial IUGG General Assemblies and

IAMAS Assemblies. The workshop was an additional

event, intended to foster further understanding of the

relevant dynamical and physical mechanisms that lead to

extreme weather and climate events.

This book is largely based on the invited lectures pre-

sented at that workshop. It sets out our current understand-

ing of the critical issues concerning dynamics and

predictability of global and regional high-impact weather

and climate events. Our aim is to summarize relevant

newest advances in this field, and to enhance the under-

standing of physical processes associated with these

events. The book covers a range of important research

issues related to extreme events, including tropical cyc-

lones, Asian monsoon, Madden–Julian oscillation, and

annular modes, as well as the predictability of high-impact

weather and climate events on multiple time scales. The

combination of leading scientists and highly topical subject

matter makes the book particularly appropriate for inclu-

sion in the IUGG Special Publications series.

There have been a number of recent books describing

high-impact or extreme weather and climate events. Many

of these books describe extreme events with simple and

vivid images to popularize the science, or they focus on the

social and economic impacts of extreme events. However,

this book focuses on the dynamics and predictability of

extreme events, and assumes prior knowledge of the fun-

damentals of atmospheric dynamics. It may be the first

comprehensive book dedicated to almost all key topics of

extreme weather and climate events, with the main focus

on synoptic and larger-scale phenomena. Our intention is

not to create a geographical survey of extreme events, but

rather to use specific examples to illustrate broader dynam-

ical causes of such events. We anticipate that the book will

become an important reference for these particular areas of

atmospheric science.

This book is organized into six parts, comprising 27

peer-reviewed chapters. Part I, Diagnostics and prediction

of high-impact weather, introduces the numerical predic-

tion of high-impact weather, and discusses projected

changes in climate extremes. Part II, High-impact weather

in mid latitudes, discusses the relationship between vari-

ations in mid-latitude jet streams and severe weather

events, troposphere–stratosphere interaction, and the use

of probabilistic prediction techniques. Part III, Tropical

cyclones, covers many aspects of the life-cycle of tropical

cyclones and prediction of the associated severe weather.

Part IV, Heat waves and cold-air outbreaks, analyses

summer heat and drought and their relationship with both
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large-scale dynamics and surface conditions. It also

explores related mechanisms linked to cold-air outbreaks

over Asia. Part V, Ocean connections, explores how the

ocean contributes to extreme weather and climate events,

with a primary focus on extended drought and wet periods.

Part VI, Asian monsoons, surveys the prediction of extreme

events associated with the Indian monsoon, and wider

connections with East Asia, the Northwest Pacific, and

links with annular modes.

The main authors for each chapter are leading scientists

in the field of weather and climate extremes. The book

comprises the most important content of the ICDM 2012

workshop, including contributions from the invited lectur-

ers and other selected participants However, in order to

produce a more balanced book, additional contributions

were solicited from other leading researchers in the field.

The book is intended for graduate students and post-

doctoral and other researchers who are interested in atmos-

pheric dynamics and its relevance to the prediction of

extreme events, across a range of time scales, from short-

termweather forecasting to climate prediction. The bookwill

provide a theoretical reference for improving researchers’

understanding of the critical issues concerning the dynamics

and predictability of global and regional high-impact weather

and climate events. The improved understanding will also

help relevant managers and policy makers to make proper

decisions to manage risk and prevent or mitigate disasters.

We hope you enjoy reading this book.

viii Preface

www.cambridge.org/9781107071421
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-07142-1 — Dynamics and Predictability of Large-Scale,
High-Impact Weather and Climate Events
Jianping Li, Richard Swinbank, Richard Grotjahn, Hans Volkert
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

0
1
  

D
on

g-
K

yu
n 

K
IM

, K
or

ea
 

0
2
  

C
he

ng
ji 

LI
U

, C
hi

na

0
3
  

R
uo

w
an

 Y
A

N
G

, C
hi

na
 

0
4
  

P
at

ric
k 

H
A

R
R

, U
S

A

0
5
  

W
ei

 H
O

N
G

, C
hi

na
 

0
6
  

X
uz

an
 G

U
, C

hi
na

0
7
  

Y
ub

in
 L

I, 
A

us
tr

al
ia

0
8
  

H
ya

ci
nt

h 
N

N
A

M
C

H
I,

C
hi

./N
ig

er
ia

0
9
  

Ji
e 

C
A

O
, C

hi
na

1
0
  

Z
he

ng
 (

Je
nn

y)
 L

IN
, C

hi
na

1
1
 

Lu
n 

LI
, 

C
hi

na

1
2
 

C
ha

o 
LI

, C
hi

na

1
3

H
ea

th
er

 A
R

C
H

A
M

B
A

U
LT

,U
S

A

1
4

H
ar

uk
o 

K
A

T
O

, J
ap

an

1
5

F
uq

in
g 

Z
H

A
N

G
, U

S
A

1
6
 

C
hu

ng
-C

hi
eh

 W
A

N
G

, C
.-

T
ai

pe
i

1
7
 

W
an

su
o 

D
U

A
N

, C
hi

na

1
8
  

R
ic

ha
rd

 G
R

O
T

JA
H

N
, U

S
A

1
9
  

Y
im

in
 M

A
, A

us
tr

al
ia

2
0
  

R
yu

su
ke

 M
A

S
U

N
A

G
A

, J
ap

an

2
1
  

B
o 

W
U

, C
hi

na

2
2
  

C
hu

an
xi

 L
IU

, C
hi

na

2
3
  

D
ar

ia
 IA

R
O

V
A

, 
U

kr
ai

ne

2
4
  

K
ur

an
os

hi
n 

K
A

T
O

, J
ap

an

2
5
  

T
ak

af
um

i M
IY

A
S

A
K

A
, 

Ja
pa

n

2
6
  

C
hu

n 
LI

, C
hi

na

2
7

F
ab

io
 D

’A
N

D
R

E
A

, F
ra

nc
e

2
8
  

A
da

m
 S

C
A

IF
E

, U
K

2
9
 

H
en

k 
D

IJ
K

S
T

R
A

, N
et

he
rla

nd
s

3
0
 

S
at

or
u 

O
K

A
JI

M
A

, J
ap

an

3
1

X
ue

ju
an

 R
E

N
, C

hi
na

3
2

P
et

ra
 F

R
IE

D
E

R
IC

H
S

,G
er

m
an

y

3
3

N
ili

 H
A

R
N

IK
, I

sr
ae

l

3
4

F
um

ia
ki

 O
G

A
W

A
, J

ap
an

3
5
 

Z
he

m
in

 T
A

N
, C

hi
na

3
6
  

Ji
an

pi
ng

 L
I, 

C
hi

na

3
7
  

Z
hi

ta
o 

Y
U

, U
S

A

3
8
  

D
eb

ah
 N

A
T

H
, C

hi
na

3
9
  

C
.T

. S
A

B
E

E
R

A
LI

, 
In

di
a

4
0
  

R
ob

in
 C

LA
R

K
, 

U
K

4
1
  

R
us

se
ll 

E
LS

B
E

R
R

Y
, 

U
S

A

4
2
  

K
ev

in
 C

H
E

U
N

G
, A

us
tr

al
ia

4
3
  

S
ar

at
 C

. K
A

R
, I

nd
ia

4
4
  

M
io

 M
A

T
S

U
E

D
A

, J
ap

an

4
5
  

T
im

 W
O

O
LL

IN
G

S
, U

K

4
6
  

Z
hi

w
ei

 W
U

, C
hi

na

4
7
 

A
le

xa
nd

re
 L

A
IN

E
, 

Ja
pa

n

4
8

T
ho

m
as

 K
N

U
T

S
O

N
, U

S
A

4
9

S
um

an
t 

N
IG

A
M

, U
S

A

5
0

M
oh

an
 D

A
S

, 
B

an
gl

ad
es

h

5
1

S
ua

yd
hi

 S
U

A
Y

D
H

I,
A

us
tr

al
ia

5
2

Ju
np

en
g 

Y
U

A
N

, C
hi

na

5
3
 

R
ic

ha
rd

 S
W

IN
B

A
N

K
, U

K

5
4
 

T
et

su
o 

N
A

K
A

S
A

W
A

, 
W

M
O

5
5
  

Is
tv

an
 S

Z
U

N
Y

O
G

H
, U

S
A

  

5
6
  

M
ar

k 
R

O
D

W
E

LL
, U

K

5
7
  

C
he

ng
 S

U
N

, C
hi

na

5
8

D
av

id
 R

A
Y

M
O

N
D

, U
S

A

5
9
  

B
oh

ua
 H

U
A

N
G

, U
S

A

6
0
  

Ji
e 

S
O

N
G

, C
hi

na

6
1
  

F
ei

 X
IE

, C
hi

na

6
2
  

R
uf

us
 E

W
A

N
LE

N
, N

ig
er

ia

6
3
  

C
hr

is
to

ph
 W

E
LK

E
R

,S
w

itz
er

l.

6
4
  

X
in

 L
IU

, C
hi

na

6
5
  

S
an

g 
LI

, C
hi

na

6
6
 

M
ia

on
i G

A
O

, C
hi

na

6
7
 

S
ha

ng
pi

ng
 X

IE
, 

C
hi

na

6
8

X
ia

ok
an

g 
W

A
N

G
, C

hi
na

6
9

X
ia

oh
ao

 Q
IN

G
, C

hi
na

7
0

K
am

or
u 

LA
W

A
L,

 S
.A

fr
ic

a

7
1

T
om

 B
E

E
R

, 
A

us
tr

al
ia

 

7
2
 

H
an

s 
V

O
LK

E
R

T
, 

G
er

m
an

y

7
3
  

S
eh

w
an

 Y
A

N
G

, C
hi

na

7
4
  

C
hi

do
ng

 Z
H

A
N

G
, U

S
A

7
5
  

X
ia

od
on

g 
T

A
N

G
, C

hi
na

7
6
  

T
ao

  L
IA

N
, 

C
hi

na

7
7
 

H
ai

pe
ng

 Y
U

, C
hi

na

7
8
  

F
ei

 Z
H

E
N

G
, C

hi
na

7
9
  

C
ho

la
w

 B
U

E
H

, C
hi

na

8
0
  

K
az

ua
ki

 N
IS

H
II,

 J
ap

an

8
1
  

X
u 

X
U

E
, C

hi
na

8
2
  

R
uo

qi
 G

A
O

, C
hi

na

8
3
 

H
is

as
hi

 N
A

K
A

M
U

R
A

,J
ap

an

8
4
 

C
hu

n-
C

hi
eh

 W
U

, C
.-

T
ai

pe
i

8
5

Ji
ng

 Y
A

N
G

, C
hi

na

8
6

H
on

gb
o 

LI
U

, C
hi

na

8
7

Y
al

i L
U

O
, C

hi
na

8
8

A
la

n 
T

H
O

R
P

E
, U

K

8
9
  

G
uo

xi
on

g 
W

U
, C

hi
na

9
0
  

X
ia

of
en

g 
LI

, 
C

hi
na

9
1
  

M
en

g-
K

ua
ng

 T
S

A
I, 

C
.-

T
ai

pe
i

9
2
  

C
he

nx
in

g 
R

U
A

N
, C

hi
na

9
3
  

H
an

lie
 X

U
, C

hi
na

9
4
  

S
en

 Z
H

A
O

, C
hi

na

9
5
  

Ji
ay

u 
Z

H
E

N
G

, C
hi

na

9
6
  

N
an

 X
IN

G
, C

hi
na

9
7
  

P
ei

-Y
u 

H
U

A
N

G
, C

.-
T

ai
pe

i

9
8
  

Lu
is

 R
O

D
R

IG
U

E
S

, S
pa

in

9
9
 

Ji
ng

w
en

 Z
H

A
N

G
, C

hi
na

1
0
0
 

S
as

ka
 G

JO
R

G
JI

E
V

S
K

A
,U

S
A

1
0
1
  

F
ei

fa
n 

Z
H

O
U

, C
hi

na

1
0
2

Ju
nm

ei
 L

U
, C

hi
na

1
0
3

Li
an

g 
F

E
N

G
, C

hi
na

1
0
4

S
ho

uj
ua

n 
S

H
U

, C
hi

na

1
0
5
 

N
ei

l H
O

LB
R

O
O

K
, 

A
us

tr
al

ia
 

1
0
6

P
et

er
 B

A
IN

E
S

, 
A

us
tr

al
ia

1
0
7
  

D
eq

ia
ng

LI
U

, C
hi

na

1
0
8
  

H
ai

ya
ng

Y
U

, C
hi

na

1
0
9
  

Q
in

gq
in

g
LI

, 
C

hi
na

1
1
0
  

N
in

g
S

H
I, 

C
hi

na

1
1
1
  

Z
uo

w
ei

X
IE

, 
C

hi
na

1
1
2
  

S
ha

n 
Y

IN
, C

hi
na

1
1
3
  

X
ia

of
an

g 
W

A
N

G
, C

hi
na

1
1
4
  

Y
an

ya
n 

K
A

N
G

, C
hi

na

1
1
5

Q
in

 S
U

, C
hi

na

1
1
6
  

Y
oo

n-
Je

on
g 

H
W

A
N

G
, K

or
ea

 

1
1
7
 

Jo
ng

-I
M

 P
A

R
K

, K
or

ea

1
1
8
 

Y
an

g-
fa

n 
C

U
I, 

C
hi

na

1
1
9

Q
iu

xi
a 

W
U

, C
hi

na

1
2
0

H
ui

 X
U

, C
hi

na

1
2
1

Y
i Z

H
A

N
G

, C
hi

na

1
2
2

M
itc

he
ll 

M
O

N
C

R
IE

F
F

, U
S

A

1
2
3
 

Jo
hn

 N
IE

LS
E

N
-G

A
M

M
O

N
,U

S
A

1
2
4
  

Ji
e 

F
E

N
G

, C
hi

na

1
2
5
  

Y
u 

D
U

, C
hi

na

1
2
6
  

Y
an

gy
an

g 
Z

H
A

O
, C

hi
na

1
2
7
  

T
ho

m
as

 S
P

E
N

G
LE

R
,N

or
w

ay

1
2
8
  

H
ai

go
ng

 Z
H

O
U

, C
hi

na

1
2
9
  

T
in

g 
LI

U
, C

hi
na

1
3
0
 

H
on

gq
in

g 
Z

H
A

N
G

, C
hi

na

1
3
1
  

P
an

xi
ng

 L
O

U
, C

hi
na

1
3
2

Y
an

gy
an

g 
Y

O
N

G
, C

hi
na

1
3
3
  

C
hi

hu
a 

T
S

O
U

, C
.-

T
ai

pe
i

1
3
4
 

H
ui

qi
n 

H
U

, C
hi

na

1
3
5
 

W
en

lin
g 

Z
H

O
U

, C
hi

na

1
3
6

M
ia

o 
Y

U
, C

hi
na

1
3
7

C
hu

an
yi

 W
A

N
G

, C
hi

na

1
3
8

Z
hi

yo
ng

 M
E

N
G

, C
hi

na

1
3
9

D
ev

ra
j S

IK
K

A
, 

In
di

a

1
4
0
 

R
ui

qi
an

g 
D

IN
G

, C
hi

na

D
yn

am
ic

s 
an

d
P

re
d

ic
ta

b
ili

ty
o

f
H

ig
h

-i
m

p
ac

t 
W

ea
th

er
an

d
C

lim
at

e
E

ve
n

ts

A
n

 IC
D

M
 / 

IA
M

A
S

 / 
IU

G
G

   
W

o
rk

sh
o

p

6-
9 

A
u

g
u

st
 2

01
2,

  K
u

n
m

in
g

, Y
u

n
n

an
p

ro
vi

n
ce

, C
h

in
a

A
rr

an
ge

m
en

t: 
 Z

he
ng

 L
IN

 &
 H

an
s 

V
O

LK
E

R
T

 (
IA

M
A

S
)

Le
ge

nd
: 

 id
 n

u
m

b
e
r,

 F
irs

t n
am

e/
In

iti
al

(s
),

 F
A

M
IL

Y
  

N
A

M
E

, C
ou

nt
ry

 (
of

 w
or

k,
 n

ot
 n

ec
es

sa
ril

y 
na

tio
na

lit
y)

M
aj

o
ri

ty
 o

f 
p

ar
ti

ci
p

an
ts

 a
t 

n
o

o
n

, 6
 A

u
g

u
st

 2
01

2 
  

(p
ho

to
: 

T
ao

 L
O

N
G

)

0
1

0
2

0
3

0
7

0
4
  

0
5

0
6
  

0
8
  

0
9
  

1
0

1
1

1
2
  

1
3
  

1
4

1
5
  

1
6
  

1
7

1
8

1
9

2
0

2
1

2
2

2
3
  

2
4
  

2
5

2
6
 

2
7

2
8
  

2
9
  

3
0
  

3
1
  

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3
  

4
4

4
5
  

4
6
  

4
7
  

4
8
  

4
9
  

5
0
  

5
1
  

5
4

5
3

5
25
5

5
6

5
7

5
8

6
2

5
9
  

6
0

6
1

6
3

6
4
  

7
9
 

6
5
 

6
6

7
0
  

6
7
  

6
8

6
9
  

7
1

7
2

8
8

8
9

7
3

7
4

7
5

7
6
 

7
7

7
8
 

8
0
 

8
1 8

2
 

8
3
 

8
4
 

8
5

8
6
 

8
7
 

1
0
5

1
0
6

1
2
3

1
2
2

1
4
0

1
3
9

9
0

9
1

9
2

9
3
 

9
4
 

9
5
 

9
6
 

9
8

9
7
 

9
9
 

1
0
0
 

1
0
1
 

1
0
2

1
0
3

1
0
4

1
0
7

1
0
8

1
2
4

1
2
5

1
2
6

1
0
9

1
1
0
 

1
1
1
 

1
1
2
 

1
1
3
 

1
1
4
 

1
1
5
 

1
1
6

1
1
7
 

1
1
8

1
1
9
 1

2
0
 

1
2
1
 

1
2
7

1
2
8

1
2
9
 

1
3
0
 

1
3
1
 

1
3
2
 

1
3
3
 

1
3
4
 

1
3
5

1
3
6
 

1
3
7

1
3
8

www.cambridge.org/9781107071421
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-07142-1 — Dynamics and Predictability of Large-Scale,
High-Impact Weather and Climate Events
Jianping Li, Richard Swinbank, Richard Grotjahn, Hans Volkert
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Acknowledgments

This book could not have been completed without the

strong support of the international and national organiza-

tions, international and national projects (Fig. P1) as

follows:

• The International Union of Geodesy and

Geophysics (IUGG);

• The Observing System Research and Predictability

Experiment (THORPEX) of the World Weather

Research Programme (WWRP);

• The World Climate Research Programme (WCRP);

• The Chinese Association for Science and

Technology (CAST);

• The Chinese National Committee for IUGG;

• The Chinese Academy of Sciences (CAS);

• The National Natural-Science Foundation of

China (NSFC);

• The State Key Laboratory of Numerical Modelling for

Atmospheric Sciences and Geophysical Fluid Dynamics

(LASG), Institute of Atmospheric Physics (IAP);

• The National Basic Research Program of China (973

Program): “Air-Land-Sea interactions in Asia and

their role in the global change (ALS)”

(2010CB950400);

• The NSFC Key Project: “New theory of planetary wave

in non-uniform basic flow and interaction between SH

and NH atmospheres” (41030961);

• The International Association of Meteorology and

Atmospheric Sciences (IAMAS);

• The International Commission of Dynamical

Meteorology (ICDM)/IAMAS;

• Nanjing University.

We sincerely thank all authors of the book chapters for

their excellent contributions. This comprehensive book

could not have been completed without their continued

support. We are most grateful to the reviewers of the

chapters for their constructive reviews, which helped

improve upon the original manuscripts. The chapter

reviewers were as follows: Peter G. Baines, Tom Beer,

Figure P1. Logos of the relevant supporting organizations and projects for the book.

www.cambridge.org/9781107071421
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-07142-1 — Dynamics and Predictability of Large-Scale,
High-Impact Weather and Climate Events
Jianping Li, Richard Swinbank, Richard Grotjahn, Hans Volkert
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Robin Clark, Henk Dijkstra, Russell L. Elsberry, Juan

Feng, Petra Friederichs, Richard Grotjahn, Nili Harnik,

Patrick Harr, Bohua Huang, Jianping Li, Jian Ling, Yimin

Liu, Olivia Martius, Mu Mu, Hisashi Nakamura, Tetsuo

Nakazawa, John W. Nielsen-Gammon, Xiaohao Qin, Mark

Rodwell, Adam A. Scaife, Richard Swinbank, Zhe-Min

Tan, Tim Woollings, Chun-Chieh Wu, Zhiwei Wu,

Shang-Ping Xie, and Feifan Zhou.

Special thanks go to Susan Francis, Zoë Pruce, Cassi

Roberts, Karyn Bailey, and Rosina Piovani of Cambridge

University Press for their guidance throughout the

production of the book. We are very grateful to Zheng

Lin, Chuanyi Wang, and Wenling Zhou for their excellent

support with the organization of the workshop. We are

particularly thankful to Chuanyi Wang for her coordinating

efforts in the chapter collecting, language editing and

reviewing processes. We also thank Wenling Zhou and

Xiaoxi Li for their valuable assistance at the early and late

stages of book preparation. We also thank Ruiqiang Ding,

Wansuo Duan, Qing Bao, Juan Feng, Xiaofeng Li, Xiao-

hao Qin, Jie Song, Cheng Sun, Bo Wu, Fei Xie, Feifan

Zhou, and Yanjie Li for their helpful assistance.

Acknowledgments xi

www.cambridge.org/9781107071421
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-07142-1 — Dynamics and Predictability of Large-Scale,
High-Impact Weather and Climate Events
Jianping Li, Richard Swinbank, Richard Grotjahn, Hans Volkert
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contributors

Oscar Alves

Centre for Australian Weather and Climate Research, Australia

Fabio d’Andrea

Laboratoire de Meteorologie Dynamique, Ecole Normale

Superieure, France

Heather Archambault

National Oceanic and Atmospheric Administration, USA

Peter Baines

University of Melbourne, Australia

Tom Beer

Centre for Australian Weather and Climate Research, Australia

Robin Clark

Met Office Hadley Centre, UK

Henk Dijkstra

Utrecht University, Netherlands

Philippe Drobinski

Laboratoire de Meteorologie Dynamique, Ecole Normale

Superieure, France

Russell Elsberry

Naval Postgraduate School, USA

Petra Friederichs

University of Bonn, Germany

Chaim Garfinkel

Hebrew University, Jerusalem, Israel

Richard Grotjahn

University of California, Davis, USA

Nili Harnik

Tel Aviv University, Israel

Patrick Harr

National Science Foundation, USA

Benjamin J. Henley

University of Melbourne, Australia

Yi-Hsuan Huang

National Taiwan University

Yu Kosaka

Scripps Institution of Oceanography, USA

Orli Lachmy

Tel Aviv University, Israel

Jianping Li

Beijing Normal University, China

Yimin Liu

Institute of Atmospheric Physics, China

Olivia Martius

University of Bern, Switzerland

Christopher Melhauser

Pennsylvania State University, USA

Erin B. Munsell

Pennsylvania State University, USA

Hisashi Nakamura

University of Tokyo, Japan

Sumant Nigam

University of Maryland, USA

Kazuaki Nishii

University of Tokyo, Japan

Hyacinth C. Nnamchi

University of Nigeria, Nigeria

Yvan J. Orsolini

Norwegian Institute for Air Research, and University of Bergen,

Norway

Pardeep Pall

Lawrence Berkeley National Laboratory, USA

Gwendal Rivière

Laboratoire de Météorologie Dynamique, Ecole Normale

Superieure, France

Mark Rodwell

European Centre for Medium-range Forecasts, UK

Alfredo Ruiz-Barradas

University of Maryland, USA

Adam A. Scaife

Met Office Hadley Centre, UK

D. R. Sikka

Indian Institute of Tropical Meteorology, India

Jason A. Sippel

I. M. Systems Group, and National Oceanic and Atmospheric

Administration, USA

Marc Stéfanon

Laboratoire des Sciences du Climat et de l’Environment Institut

Pierre Simon Laplace, France

Dáithí Stone

Lawrence Berkeley National Laboratory, USA

www.cambridge.org/9781107071421
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-07142-1 — Dynamics and Predictability of Large-Scale,
High-Impact Weather and Climate Events
Jianping Li, Richard Swinbank, Richard Grotjahn, Hans Volkert
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Y. Qiang Sun

Pennsylvania State University, USA

Richard Swinbank

Met Office, UK

Koutarou Takaya

Kyoto Sangyo University, Japan

Zhe-Min Tan

Nanjing University, China

Dandan Tao

Pennsylvania State University, USA

Alan Thorpe

European Centre for Medium-range Forecasts, UK

Hsiao-Chung Tsai

Naval Postgraduate School Monterey, USA

Hans Volkert

Deutsches Zentrum für Luft-und Raumfahrt, Germany

Sabrina Wahl

University of Bonn, Germany

Lin Wang

University of Tokyo, Japan and Institute of Atmospheric

Physics, China

Michael Wehner

Lawrence Berkeley National Laboratory, USA

Yonghui Weng

Pennsylvania State University, USA

Tim Woollings

University of Oxford, UK

Chun-Chieh Wu

National Taiwan University

Guoxiong Wu

Institute of Atmospheric Physics, China

Zhiwei Wu

Nanjing University of Information Science and Technology,

China

Shang-Ping Xie

Scripps Institution of Oceanography, USA

Chidong Zhang

University of Miami, USA

Fuqing Zhang

Pennsylvania State University, USA

Xuebin Zhang

Environment Canada, Canada

Yongjun Zheng

Chinese Academy of Meteorological Sciences, China

Francis Zwiers

University of Victoria, Canada

List of contributors xiii

www.cambridge.org/9781107071421
www.cambridge.org

