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Climate System consists of many
subsystems
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Climate and Geography

Distribution of Continents and Oceans




Do you know the climate in Japan ?

Hythergraph{(ClimoGraph)
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Climate mainly depends on geographic

distribution of Continents and Oceans
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Climate mainly depends on geographic
distribution of Continents and Oceans
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Do you exactly know the climate in Japan ?

Hythergraph(ClimoGraph)
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Do you exactly know the climate in Japan ?

Hythergraph(ClimoGraph)
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Climate variability

Various time scale phenomena




Climate variability — Long term variation -

Annual Mean Surface Temperature Anomalies over the Globe
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Climate variability — Long term variation -
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Climate variability — Long term variation -

Monthly mean temperature anomalies
averaged over Japan
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Climate variability — Long term variation -

Decadal Oscillation

Monthly mean temperature anomalies
averaged over Japan

I RV
PN NP0 SR
IRTEATIPRS i At e i
e AR
i L e O e
R R

1979 1982 1985 1988 1991 1994 1997 2000 2003 2006

PamS
O
)
(7))
= 5
C
§°
:E
o c

o
O w©
Em
© S
m'-l—
Q
£
o
|—




Climate variability — Long term variation -

Inter-annual Variation

Monthly mean temperature anomalies
averaged over Japan
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Climate variability
- Decadal variation -

the PDO index based COBE-SST
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Climate variabilit
— Inter Annual Variation -

SST Anomaly at NINO.3 (5S-5N,150W-90W)
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Climate variability
- Intra Seasonal Variation -
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Climate variability
- Intra Seasonal Variation -

Indian Monsoon Index
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Climate variability
- Intra Seasonal Variation -
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Seasonal March

/(Cllmatology 1979-2001)
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Seasonal March
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TIME SCALES OF CLIMATE VARIABILITY

» Heat waves, droughts n Decadal variability
¥ Floods 8 Solar variability
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Tele-connection




Direct response to the displacement of
convection in the tropics
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Tele-connection
by a stationary Rossby wave propagation




Tele-connection

by a combination of MJO and Rossby wave

Typical Wintertime Weather Anomdlies Preceeding
Heavy West Coast Precipitction Events
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Tropical-Extratropical linkage
Summer Circumglobal Tele-connection (CGT)
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Madden Julian Oscillation

( Equatorial Intra Seasonal Variation)




Example for MJO
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MJO detection
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Migration and stationary of MJO

Calming in the eastern Pacific

ime series of MJO for 1jan1897-31dec?89
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Northward propagation of MJO




MJO and MISO in the Indian Monsoon
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(Quasi) Stationary Rossby wave




Stationary Rossby wave

Normal of zonal mean zonal wind
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Stationary Rossby
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Example for stationary Rossby wave

QWave number = 6 (stationary) % Wave number = 8~9 (8'/day)
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Example for propagation of stationary Rossby wave
Wave number = 6 (stationary) QWave (number=6) packet (25 /day)
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Image of Rossby wave and wave packet

Green line : Rossby wave packet
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Propagation route
of stationary Rossby wave packet
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Propagation route
of stationary Rossby wave packet




Rossby wave packet detection
A/t+ VF=0

A : wave activity

F : wave activity flux
F = VgA
Vg: Rossby group velocity vector

JMA has been using F
proposed by Takaya and Nakamura (2001)




Example for Rossby wave packet propagation




Example for Rossby wave packet propagation
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Example for Rossby wave packet propagation
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Topic form the latest research
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Mechanism for a development of anti-cyclone
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Data for monitoring in JMA

Atmospheric Circulation :

Objective Analysis Data (JRA-25/JCDAS)
Tropical Convection :

Outgoing longwave radiation (OLR) from NOAA
Sea Surface Temperature (SST) :

Analysis Data produced in JMA (COBE-SST)
Oceanic sub-surface condition :

Ocean Data Assimilation System (MOVE-G)
Snow cover and Sea Ice :

Observations with SSM/I onboard the DMSP polar
orbiting satellites from NOAA

Station data :
CLIMAT and SYNOP via GTS
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