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Explanatory Notes

I Highlights in September 2008

- Monthly precipitation amounts were significantly below normal in Morthern Japan, while significantly above
normal in Okinawa/Amami.

- Monthly mean temperatures were extremely high in southern China and from the Middle East to northern
africa.

- Damage from hurricanes was reported around the Caribbean countries.

- & blocking high over northern Europe and a trough over northern Canada developed and persisted.

- Convective activities were enhanced near the Philippines and over eastern Indonesia, and suppressed over
the equatorial Indian Ocean.

- Megative §8T anomalies were found in the central equatorial Pacific, and positive SST anomalies were found
in the western and eastern parts.
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Monthly Highlights on Climate System (September 2008)

Highlights in September 2008 Climatein Japan
- Monthly precipitation amounts were significantly below normal in Northarn Ianan awhila eiantficantly
above normal in Okinawa/Amami. World Climate

- Monthly mean temperatures were extremely high in southern China anu o ue winuuie £ast to
northern Africa. _

- Damage from hurricanes was reported around the Caribbean countriic = ~troniec

- A blocking high over northern Europe and a trough over northern Can TI’OpICS ad.

- Convective activities were enhanced near the Philippi ' '
suppressed over the equatorial Indian Ocean. Oceanograhpic Condltl ons

- Negative SST anomalies were found in the central equatorial Pacific, and positive SST anomalies
were found in the western and eastern parts.
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Climate in Japan (Fig. 1):

Monthly mean temperatures were above normal all over
Japan. Anticyclones tended to cover around Northern Japan
from early to mid-September As a result. monthly
precipitation amounts were significantly below nommal m
Northern Japan, and the highest record for sunshine
duration of the Sea of Japan side of Northem Japan since
1946 was broken. Two fyphoons (Sinlaku and Jangmi)
struck Okinawa/Amami and brought recordable heavy
rammfall and streme wind o Olkineowes! Amarm munﬂ]l:.r

mal and

World Climate ool

| World Climate (Figs. 2 and 3):

The gnomaly of the monthly clobsl sversze sorface
temperstire i September 2008 was +026°C (%th lnphest
smce 18913 (Fig. 2). In a longer time scale, the global

4 average surface tempersture has been nsing at a mte of

about 0.57°C per 100 years.

- Monthly mean temperatures were extremely high m
southermn China and from the Middle East to northem
Africa (Fig.3).

- Monthly precipitation amoumts were exiremely heavy
aroumnd the eastern and southern Mediterranean Sea due to
above normal low pressure system achivity:

- In the Caribbean counfries and the TSA more than 200
fatalities due to hmicsne “Hamma™ and “Tke™ wers
reporied by MOFA of Japan and FEMA ",

74 Exwratropics (Figs. 4 and 5):

In the 300-hPa height field positive anomalies were
observed in northemn Ewrope due to the development and
persistence of a blocking high in mid-September (Fig. 4).
At the same time, a trough developed and persisted over
northern Canada. In relation to this, the jet stream from
North America to the Atlantic was stronger than its normal

il (Fig. 3). Meanwhile, the sub-tropical jet and the polar front

Jet were separated widely over Europe. In addition, both the
axis of the polar fromt jet and the active region of high
frequency disturbances ower Euwrope shifted morthward

* Federal Emerpency Manapement Agency of the United States

associated with the blocking high over northern Europe.

Tropics (Figs. 6, 7 and 8):

Convective activiies were enhanced near the Phalippines
and over eastern Indonesia, and suppressed over the
equatorial Indian Ocean (Fig. 6). Convections were
activated in the western Atlantic and Gulf of Mexico due to
the passage of humicanes. In the lower troposphere, the
subtropical high was stronger tham its nommal ower the
northrwestern Pacific and remarkable easterly anomalies
were observed near the equator from the westem to central
Pacific (Fig. 8). In the first half of September, the active
phase of the Madden-Julian Oscillation (MO} propagated
eastward from the Indian Ocean to Indomesia (Fig. 7).
Convections were activated In Asian monsoon region and
enhanced convection area moved northward. In the second
half of September, the active phase of the MIO propagated
from Indomesia to the western hemisphere though its
eastward propagation became obseure temporanly.

Cieeanographic Conditions (Figs. 9 and 10):

MNegattve 55T anomalies were found m the central
equatorial Pacific, and positive 55T anomalies were found
m the western and eastern parts. The monthly mean 55T
anomaly was +H0.2°C m the NINO3 regon (+02°C
deviated from the latest sliding 30-vear mean 55T for the
same region (Fig. 107).

In the North Pacific. negative S5T anomalies were found
from around 10°N, 160°E to the west of Mexico, to the
south of Alaska and in the vicinity of the west coast of
North Amenica. Positive 55T anomalies were found in the
western tropical region to the south of Japan, to the north of
30°N i the western North Pacific. and from 25°M, 170°W
to 40°N, 140°W. In the South Pacific. positive 55T
ancmalies were found from New Guinea Island to 3375,
130°W.

In the Atlantic. positive S5T anomalies were found in
the tropical region and to the north of 30°IN except the west
of Britain.

In the Indian Ocean pomtive 55T anomalies were
broadly found mn the central tropical region




1. Monthlv_Hiahli [
World Climate (Fig

The anomaly of

Fig. 2 Long-term changes in monthly
mean surface temperature anomaly

&
£x

in September over the globe
Bars indicate anomalies of surface
temperature for each year Blue line

mndicates 5-year running means, and red

temperature 1n Septd
line mdicates a long-term linear trend.

since 1891) (Fig. 2 _ i
1 2= Anomalies are defined as the deviations

average Surface tem 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 from the normal (1971-2000 average).

about 0.57°C per IOj
- Monthly mean t

=
=

£
£

Te mperature Anomaly ()

an'w o° ANE G0'E 90'E 120°E 150°E 180° 150°W 120'W a0'wW EOW S0°W

southern China an
Africa (Fig.3).

- Monthly precipita
around the eastern §
above normal low f

- In the Caribbean ¢

fatalities due to

30w o an'E 6B0°E 90°E 120°E 150°E 180° 150"W 120°W a0'W

m% PD JMB.EI
/
reported by MOFA _ s g
£ Extramaly high tamparature (AT/SD= 183 | LU Extremaly heavy precipitation [ Rd=6 )
WV Extremely low temperature [AT/SD= -1.83) = Extremely light precipitation ( Fid=0 |

Page 2 Fig. 3 Distribution of extreme climate events (September 2008)
|




1. Monthly Hiahliahts on Climate Svstem

75 Curbes, 2008
apar Mervcraiegicsd Agrncy
Monrkly HizhBzht: on Climate Srosem (September 2NS)
ET: E]
~Satty g ncn i Lapin

n Chingwaimam.
e o WiTgar TGS i ST Rh I s China o s WGSe £330
e Nk, .

- Darricm

-Mmtﬁmmmmmmmnmnmm
suppeesed over the equaional Ingian Doean.

~ Negat, the. posih anomabes
gmmrante s oo iy
P st e s g s B

|
precittee et wen sipifesly wivw meenl = vor emien it appeand o e
Warkan Tpua, af v Nghen moord G cues el Tl Coua g 6 Comeime me
154 wm ok T g (Sl end fropmd e e of o, B e e Sopogien, e
el Dhinrmn Aumaar, wol brvaght mslable oy wltrgicdl high wot crengs thi i wmel vu e
N . e i it Py e I it o, i o

n&—hhﬁuwa—mrunmj Pk (Fp 1) o e it of bbb, e
80 Mabiia-elva Oulzdnn (MTC) progagaad
-n-u:_n..r.a-w- n o (Fg. T

ekl i £

vy oquaemal Pafc aad pee 5T st s et
.t b s i g The ey e 55T
maxay wa: TAIT B e WINOD mgks (LTC
T

i cana s, 1

3W,

ﬂ"u»h—u.n-mn el ot nd it T Aibant e S5T mmeenalis w fewsd 0
. s sl bk e

= f s pobr et ot and e actve agme of bk ot

By arbemon v Exvpe ified aied b i budns Oown pesiire 651 smemali wwn

18 Gesar 008
apan Miremdigical Ageney

T

i wd #i. 5 ey
b fw Meffem Hasmghers [Gepleris 8 ST PTG (SRS 205
Black L s v v f 12 e o 1 s
. b Qg e e gt hen 31 . G
e et o gt et Bise T £ w8 o gmesl of 10 21
1 pstspm———

Ay
mmnmmw‘- WEOOLM]

st 100

Climate in Japan (Fig. 1):

Monthly mean temperatures were above normal all over
Japan. Anticyclones tended to cover around Northern Japan
from early to mid-September As a result. monthly
precipitation amounts were significantly below nommal m
Northern Japan, and the highest record for sunshine
duration of the Sea of Japan side of Northem Japan since
1946 was broken. Two fyphoons (Sinlaku and Jangmi)
struck Okinawa/Amami and brought recordable heavy
ranfall and strong wind In Okinawa/Amami monthly
precipifation amounts were significantly above normal and
monthly sunshine duration was significantly below normal

§ World Climate (Figs. 2 and 3):

The anomalv of the monthly global averase surface

remperamre in September 2008 was +0.26°C (9th hughest
since 1891) (Fig. 2). In a longer tme scale, the global

A average surface temperafure has been mising at a rate of

about 0.57°C per 100 years.

- Monthly mean temperatures were extremely high m
southern China and from the Middle East to northem
Africa (Fig.3).

- Monthly precipitztion amounts were extremely heavy
around the eastern and southern Mediterranean Sea due to
above normal low pressure system activity.

- In the Caribbean countries and the USA more than 200

Extratropics

B TWEre

i Extratropics (Figs. 4 and 5):

In the 300-hPa height field positive anomahes- were
observed mm northemn Evrope doe to the development and
persistence of & blocking ligh m mid-September (Fig: 4).
At the same time_ a trough developed and persisted over
northern Canada In relaton to this, the: jet siream from
North Amenca to the Atlantic was stronger than s normal

=] (Fiz 5). Meamwhile the sub-tropical jet and the polar front

jet were separated widely over Furope. In addition_ both the
axis of the polar fromt jet and the active remon of high
frequency disturbances over Europe shifted northward

* Federal Emerpency Manapement Agency of the United States

associated with the blocking high ever northermn Furope

Tropics (Figs. 6, 7 and 8):

Convective activiies were enhanced near the Phalippines
and over eastern Indonesia, and suppressed over the
equatorial Indian Ocean (Fig. 6). Convections were
activated in the western Atlantic and Gulf of Mexico due to
the passage of humicanes. In the lower troposphere, the
subtropical high was stronger tham its nommal ower the
northrwestern Pacific and remarkable easterly anomalies
were observed near the equator from the westem to central
Pacific (Fig. 8). In the first half of September, the active
phase of the Madden-Julian Oscillation (MO} propagated
eastward from the Indian Ocean to Indomesia (Fig. 7).
Convections were activated In Asian monsoon region and
enhanced convection area moved northward. In the second
half of September, the active phase of the MIO propagated
from Indomesia to the western hemisphere though its
eastward propagation became obseure temporanly.

Cieeanographic Conditions (Figs. 9 and 10):

MNegattve 55T anomalies were found m the central
equatorial Pacific, and positive 55T anomalies were found
m the western and eastern parts. The monthly mean 55T
anomaly was +H0.2°C m the NINO3 regon (+02°C
deviated from the latest sliding 30-vear mean 55T for the
same region (Fig. 107).

In the North Pacific. negative S5T anomalies were found
from around 10°N, 160°E to the west of Mexico, to the
south of Alaska and in the vicinity of the west coast of
North Amenica. Positive 55T anomalies were found in the
western tropical region to the south of Japan, to the north of
30°N i the western North Pacific. and from 25°M, 170°W
to 40°N, 140°W. In the South Pacific. positive 55T
ancmalies were found from New Guinea Island to 3375,
130°W.

In the Atlantic. positive S5T anomalies were found in
the tropical region and to the north of 30°IN except the west
of Britain.

In the Indian Ocean pomtive 55T anomalies were
broadly found mn the central tropical region
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Extratropics (Figs. 4 and 5):
In the 500-hPa height field, positive anomalies were

observed in northern Europe due to the development and
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At the same t
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Fig. 4 Monthly mean 500 hPa height and anomaly
in the Northern Hemisphere (September
2008)

Contours show heights at an mterval of 60 m.
Shaded patterns show height anomalies. Base
period for the normal is 1979-2004.

Fig. 5 Monthly mean 200 hPa wind speed and vectors in
the Northern Hemisphere (September 2008)
Black lines show wind speeds at an interval of 15 m/s.
Blue shading shows values greater than 30 m/s. Green
lines show normal wind speeds at an interval of 30 m/s
Base period for the normal is 1979-2004.
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Climate in Japan (Fig. 1):

Monthly mean temperatures were above normal all over
Japan. Anticyclones tended to cover around Northern Japan
from early to mid-September As a result. monthly
precipitation amounts were significantly below nommal m
Northern Japan, and the highest record for sunshine
duration of the Sea of Japan side of Northem Japan since
1946 was broken. Two fyphoons (Sinlaku and Jangmi)
struck Okinawa/Amami and brought recordable heavy
ranfall and strong wind In Okinawa/Amami monthly
precipifation amounts were significantly above normal and
monthly sunshine duration was significantly below normal

§ World Climate (Figs. 2 and 3):

The anomalv of the monthly global averase surface
remperamre in September 2008 was +0.26°C (9th hughest
since 1891) (Fig. 7). In a longer time scale, the global
average surface temperafure has been rising at a rate of
about 0.57°C per 100 years.

- Monthly mean temperatures were extremely high m
southern China and from the Middle East to northem
Africa (Fig.3).

- Monthly precipitztion amounts were extremely heavy
around the eastern and southern Mediterranean Sea due to
above normal low pressure system activity.

- In the Caribbean countries and the USA, more than 200
fatalities due to umicane “Hamna™ and “Tke™ were
reported by MOFA of Japan and FEMA®.

Extratropics (Figs. 4 and 5):

In the 300-hPa height field positive anomalies were
observed in northemn Ewrope due to the development and
persistence of a blocking high in mid-September (Fig. 4).
At the same time, a trough developed and persisted over
northern Canada. In relation to this, the jet stream from

= North America to the Atlantic was stronger than its normal

(Fig. 5). Meamwlile the sub-tropical jet and the polar fromt
Jet were separated widely over Europe. In addition, both the

=0 axis of the polar fromt jet and the active region of high

frequency disturbances ower Euwrope shifted morthward

* Federal Emerpency Manapement Agency of the United States

T -1 7= C\'el-q_m_
Tropics ope

Tropies (Figs. 6. 7 and 8):

Convective activities weze enhanced near the Pholippmes
and over eastern Indomesia and suppressed owver the
equatorial Indian Ocean (Fig' 6). Convechions: were
gctivated in the western Atlantic and Gulf of Mexico due to
the passage of humicanes. In the lower troposphere, the
subtropical high was stronger tham its pormal over the
portiwestern Pacific and remarkable easterly anomalies
were observed near the equator from the western fo central
Pacific (Fiz. £). In the first half of September, the achive
phaze of the Madden Julian Oscillation (MIO) propagated
eastward from the Indisn Ocean to Indonesia (Fig. 7).
Convections were activated m Asian monsoon region: and
enbianced convection arez moved northward. In the second
half of September, the active phasze of the MIO propagated
from Tndomesia to the western hemusphere though s
eastward propagation became obscure femporanly.

Cieeanographic Conditions (Figs. 9 and 10):

MNegattve 55T anomalies were found m the central
equatorial Pacific, and positive 55T anomalies were found
m the western and eastern parts. The monthly mean 55T
anomaly was +H0.2°C m the NINO3 regon (+02°C
deviated from the latest sliding 30-vear mean 55T for the
same region (Fig. 107).

In the North Pacific. negative S5T anomalies were found
from around 10°N, 160°E to the west of Mexico, to the
south of Alaska and in the vicinity of the west coast of
North Amenica. Positive 55T anomalies were found in the
western tropical region to the south of Japan, to the north of
30°N i the western North Pacific. and from 25°M, 170°W
to 40°N, 140°W. In the South Pacific. positive 55T
ancmalies were found from New Guinea Island to 3375,
130°W.

In the Atlantic. positive S5T anomalies were found in
the tropical region and to the north of 30°IN except the west
of Britain.

In the Indian Ocean pomtive 55T anomalies were
broadly found mn the central tropical region
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Tropics (Figs. 6, 7 and 8):
Convective activities were enha
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Fig. 6 Monthly mean Outgoing Longwave Radiation (OLR) anomaly (September 2008)

Contour interval is 10 W/m”. Base period for the normal is 1979-2004. Original data arc provided by courtesy

of CDC/NOAA.
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Fig. 7 Time-Longitude cross section (5°N-5°S) of 5-day mean 200 hPa velocity potential anomaly (left) and 850
hPa zonal wind anomaly (right) (April — September 2008)
Contour inferval is 2x10°m%/s (left) and 2 m/s (right). Base period for the normal is 1979-2004.

eastward from the Indian Ocear
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enhanced convection area moved
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Fig. 8 Monthly mean 850 hPa stream function and anomaly (September 2008)
Contour interval is 2.5x10°m”/s. Base period for the normal is 1979-2004.
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Climate in Japan (Fig. 1):

Monthly mean temperatures were above normal all over
Japan. Anticyclones tended to cover around Northern Japan
from early to mid-September As a result. monthly
precipitation amounts were significantly below nommal m
Northern Japan, and the highest record for sunshine
duration of the Sea of Japan side of Northem Japan since
1946 was broken. Two fyphoons (Sinlaku and Jangmi)
struck Okinawa/Amami and brought recordable heavy
ranfall and strong wind In Okinawa/Amami monthly
precipifation amounts were significantly above normal and
monthly sunshine duration was significantly below normal

§ World Climate (Figs. 2 and 3):

The anomalv of the monthly global averase surface
remperamre in September 2008 was +0.26°C (9th hughest
since 1891) (Fig. 7). In a longer time scale, the global
average surface temperafure has been rising at a rate of
about 0.57°C per 100 years.

- Monthly mean temperatures were extremely high m
southern China and from the Middle East to northem
Africa (Fig.3).

- Monthly precipitztion amounts were extremely heavy
around the eastern and southern Mediterranean Sea due to
above normal low pressure system activity.

- In the Caribbean countries and the USA, more than 200
fatalities due to umicane “Hamna™ and “Tke™ were
reported by MOFA of Japan and FEMA®.

Extratropics (Figs. 4 and 5):

In the 300-hPa height field positive anomalies were
observed in northemn Ewrope due to the development and
persistence of a blocking high in mid-September (Fig. 4).
At the same time, a trough developed and persisted over
northern Canada. In relation to this, the jet stream from

= North America to the Atlantic was stronger than its normal

(Fig. 5). Meamwlile the sub-tropical jet and the polar fromt
Jet were separated widely over Europe. In addition, both the

=0 axis of the polar fromt jet and the active region of high

frequency disturbances ower Euwrope shifted morthward

* Federal Emerpency Manapement Agency of the United States

associated with the blocking high over northern Europe.

Tropics (Figs. 6, 7 and 8):

Convective activiies were enhanced near the Phalippines
and over eastern Indonesia, and suppressed over the
equatorial Indian Ocean (Fig. 6). Convections were
activated in the western Atlantic and Gulf of Mexico due to
the passage of humicanes. In the lower troposphere, the
subtropical high was stronger tham its nommal ower the
northrwestern Pacific and remarkable easterly anomalies
were observed near the equator from the westem to central
Pacific (Fig. 8). In the first half of September, the active
phase of the Madden-Julian Oscillation (MO} propagated
eastward from the Indian Ocean to Indomesia (Fig. 7).
Convections were activated In Asian monsoon region and
enhanced convection area moved northward. In the second

P o R SRR, IR s S Loy Rp, [— s P T PR B |

Oceanograhpic conditions

Oceanographic Conditions (Figs. 9 and 10):

Negative 55T snomaliezs were foumd m the central
equatorial Pacific, and positive S5T anomalies were found
m the western and eastern parts: The monthly mean S5T
anomaty was H02°C m the NINO3 region (£02°C
deviated from the latest sliding 30-year mean S5T for the
same region (Fig 10)).

In the North Pacific. negative SS5T snomalies were foumd
from around 10°N 160°E to the west of Mexico, to the
south of Alasks and m the vicimity of the west coast of
North Amenca: Positive 55T anomalies were found in the
western tropical region to the south of Japan. to the north of
30°N m the western North Pacific, snd from 257N, 170°W
ta 40°N. 140°W. In the South Pacific, pesitive SS5T
anomalies were found from New Gumeaz Island to 35°5,
130"W.

In the Atlantic. posittve 55T anomaslies were found m
the tropical region and te the north of 30°N except the west
of Botam.

In the Indian Oecean posifive 35T anomalies were
broadly foumd in the central fropical region
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Fig. 9 Monthly mean sea surface temperature anomaly (September 2008)
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Fig. 10 Time series of monthly mean 55T departure (degree C) from the reference value defined as the

immediate past 30-year mean SST, averaged over the NINO_3 region (upper).
Southern Oscillation Index with respect to the 1971-2000 base period (lower).
Thin blue lines represent monthly means_ and thick blue lines 5-month mnning means.
and La Nifia events are shown as red-colored and blue-colored boxes, respectively.
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Climate in Japan (Fi

precipitation amounts were significantly below nommal m
Northern Japan, and the highest record for sunshine
duration of the Sea of Japan side of Northem Japan since
1946 was broken. Two tvphoons (Sinlaku and Jangmi)
struck Okinawa/Amami and brought recordable heavy

ranfall and strong wind In Okinawa/Amami monthly
precipifation amounts were significantly above normal and
monthly sunshine duration was significantly below normal

" average surface temperature has been mising at a rate of
4 about 0.37°C per 104 years.
- Monthly mean temperatures were extremely high m
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southern China and from the Middle East to no Oceanographic Conditions s. 9 and 10):
Africa (Fig.3). ; s were found m the central

- Monthly precipitztion amounts were extremely heavy
around the eastern and southern Mediterranean Sea due to
above normal low pressure system activity.

- In the Caribbean countries and the USA more than 200
fatalities due to humicane “Hamna™ and “Tke”™ were
reported by MOFA of Japan and FEMA®.

"'_'::.- M{FEBJ and 5):
— -hPa height field, positive anomalies were

observed in northemn Ewrope due to the development and
persistence of a blocking high in mid-September (Fig. 4).
At the same time, a trough developed and persisted over

northern Canada. In relation to this, the jet stream from
North America to the Atlantic was stronger than its normal

il (Fig. 3). Meanwhile, the sub-tropical jet and the polar front

Jet were separated widely over Europe. In addition, both the

“=“—*-=-*i axis of the polar fromt jet and the active region of high

frequency disturbances ower Euwrope shifted morthward

* Federal Emerpency Manapement Agency of the United States

associated with the blocking high over northern Europe.

ratures were above normal all oy
Japan. Anticyclones tended to cover around Northem J‘: Tropics (Figs. 6, &m{ 8):
from early to mid-September As a result. monthly ve activities were enhanced near the Phalippines

and over eastern Indonesia, and suppressed over the
equatorial Indian Ocean (Fig. 6). Convections were
activated in the western Atlantic and Gulf of Mexico due to
the passage of humicanes. In the lower troposphere, the
subtropical high was stronger tham its nommal ower the
northrwestern Pacific and remarkable easterly anomalies
were observed near the equator from the westem to central
Pacific (Fig. 8). In the first half of September, the active
phase of the Madden-Julian Oscillation (MO} propagated
eastward from the Indian Ocean to Indomesia (Fig. 7).
vections were activated In Asian monsoon region and
d convection area moved northward. In the second
half of September, the active phase of the MIO propagated
from Indomesia to the western hemisphere though its
eastward propagation became obseure temporanly.

equatorial Pacific, and positive 55T anomalies were found
m the western and eastern parts. The monthly mean 55T
anomaly was +H0.2°C m the NINO3 regon (+02°C
deviated from the latest sliding 30-vear mean 55T for the
same region (Fig. 107).

In the North Pacific. negative S5T anomalies were found
from around 10°N, 160°E to the west of Mexico, to the
south of Alaska and in the vicinity of the west coast of
North Amenica. Positive 55T anomalies were found in the
western tropical region to the south of Japan, to the north of
30°N i the western North Pacific. and from 25°M, 170°W
to 40°N, 140°W. In the South Pacific. positive 55T
ancmalies were found from New Guinea Island to 3375,
130°W.

In the Atlantic. positive S5T anomalies were found in
the tropical region and to the north of 30°IN except the west
of Britain.

In the Indian Ocean pomtive 55T anomalies were
broadly found mn the central tropical region
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3. Asian monsoon monitoring
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Introduction of
CPD’s Climate Diagnostics Meeting



1. Outline of CPD’s Climate Diagnostics Meeting

When? Around 8th every month
Who? Members of CPD/IJMA

Members of Extreme Climate Events Diagnostics Group

Report and discuss about
eClimate in Japan
World Climate

eOceanographic conditions

eTropics
eExtra-tropics

Update Monthly highlights on Climate System on TCC Web Site

at around the middle of every month !




2. Report on the tropical convection and
large scale circulation in September

Climate Prediction Division, JMA



Outgoing Longwave Radiation
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Convective activities were enhanced around

Philippines and over eastern Maritime

Continent, and suppressed over Indian Ocean.

Enhanced convections were also observed

| | over western Atlantic, Gulf of Mexico and

g o e anon e gos " T oo eastern Pacific. Suppressed ones were
observed over 10°N-20°N zone in Pacific.

OLR anomaly

Tropical disturbances
Western Pacific: Typhoon 13, 14, 15"
Atlantic: Hurricane “IKE”, “KYLE”

T ' :
OLR (contours) and normalized OLR anomaly (shadings) e ; l ¥ MW“[WW E
OLR-PH. +1.2 (-0.6) SAMOI_ A +0.7 (1.0) | ™ ™=y~ 4 W\”' T g

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

OLR-MC: +0.8 (+1.2) SAMOI_N: +0.8 (+0.5) _ _ _
Time series of OLR index (1998-)

OLR-DL: -0.3 (-0.7) SAMOI_W: -1.7 (+0.2)




Velocity Potential
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MONTHLY MEAN 200bPa VELOCITY POTENTIAL, DIVERGENT WIND VECTOR AND VELOCITY POTENTIAL ANOMALY {Sep. 2008) 05 -
Contours show velocity potential in an interval of 2x 107 6m 3z Shadings zhow velocity potential anomalies.

200-hPa velocity potential (contours) and velocity 200-hPa velocity potential (contours) and
potential anomaly (shadings) normalized velocity potential anomaly (shadings)
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Contours show velocity potential in an interval of 2x 107 6m 3z Shadings zhow velocity potential anomalies.

850-hPa velocity potential (contours) and velocity 850-hPa velocity potential (contours) and
potential anomaly (shadings) normalized velocity potential anomaly (shadings)

In the upper troposphere, center of large scale divergent region was located over
Philippines and shifted westward from its normal position. Divergent region was also
observed over eastern Pacific.
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1 . 2 Indian Ocean.
T ! e _
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Time series of zonal wind index (1998-)




Sea Level Pressure and Southern Oscillation Index (SOI)

MONTHLY MIEAN SEA LEVEL PRE! ¥ AND SURFACE WIND ANOMALY VECTOR (Sep. 2008)
Contour interval is ZhPa for sea level pressure anomal lias.
Baze period for pormal iz 19749-3004,

0

Sea level pressure anomalies (contours) and 10-m

surface wind anomalies (vector) Sea level pressure (contours) and normalized sea level
pressure anomalies (shadings)

SOUTHERN OSCILLATION (SOI, SLP ANOMALY)
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Time series of SOI, SLP anomaly (1998-)



Madden-Julian Oscillation (MJO)
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Hovmoéller diagram of 200-hPa velocity potential (RMM1, RMM2) phase space
anomalies (left), OLR anomalies (center) and 850-hPa Gr & @2 = 8 ) > Tt
zonal wind anomalies (right) (5°S-5°N averaged) e
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Maritime Continent and 200-hPa velocity potential £ \\ 33
anomalies indicated zonal wave number 1 pattern. " _ T B
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obscure over western Pacific.
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Asian Summer Monsoon
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The region for calculation of Kinetic energy

(red line rectangular area)
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Kinetic energy calculated by 850-hPa rotational
wind (unit: m2/s?)

The region for calculation is 10°S-20°N, 50°E-120°E. Thin red RE
lines show daily value and thick red line shows 7-day running
mean value. Shading indicates the standard deviation *=1.0.

Latitude-time cross sections of OLR (shadings) and
Original by Masashi Ujiie (2006) normal OLR (contours)

From the second half of August to early September, Asian monsoon circulation in the lower troposphere
was weaker than normal, and supply of water vapor to the Asian monsoon region was less than normal.
Convective activities were suppressed from Bay of Bengal to South China Sea and east of Philippines.

In mid-September, the monsoon circulation was strengthened associated with the passage of active phase
of the MJO. Enhanced convective area moved northward in the Asian monsoon region, and convective
activities were suppressed over Indian Ocean.



Walker Circulation (5°S-5°N mean)
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Hadley Circulation
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Tropical Disturbances

Typhoon 13t “SINLAKU” (8-20 Sep.)

Q-map at 350 K (00 UTC 6 Sep.)
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Time-longitude cross section of 850-hPa relative
vorticity anomaly (contours) and OLR anomaly
(shadings) (17.5°N-20°N mean)

On 6 September, high potential vorticity moved
southward from mid-latitude zone in the upper
troposphere and activated convective activity
there. The active convection propagated
westward and developed into Typhoon 13t
“SINLAKU".



Tropical Disturbances
Typhoon 14" “HAGUPIT” (18-24 Sep.)
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Time-longitude cross section of 850-hPa stream
function anomaly (10°N-20°N mean)

Vorticity, which moved westward in 15°N-20°N
zone, developed into typhoon 14" “HAGPIT”.
Cyclonic circulation anomaly associated with the
typhoon emanated quasi-stationary Rossby wave
packets to the northeast and strengthened anti-
cyclonic anomaly over the south of Japan.
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Summary

In the first half of September, active phase of MJO propagated
from Indian Ocean to Maritime Continent. Asian monsoon activity was
activated by the passage of active phase of MJO. Active convection
area moved northward over Asian monsoon region and convective
activities were suppressed over equatorial Indian Ocean.

In the equatorial lower troposphere, remarkable eastern wind
anomalies were observed from western to central Pacific.

In the second half of September, the Active phase of MJO
propagated from Maritime Continent to western Pacific, though its
eastward propagation became obscure temporarily.



3. Report on the extra-tropical atmospheric
circulation in September 2008

Climate Prediction Division, JMA



Trough deepened in
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Shadings show sea level pressure anomalies. Contours show Shadings show 500-hPa height anomalies. Contours show
sea level pressure at an interval of 4-hPa. 500hPa height at an interval of 60-m.



T850\ SI—P Trough developed in the upper

troposphere and high pressure system

developed near surface accompanied by
cold air mass
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wave propagations
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L Sea level pressure anomaly (contours) and
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Climate system evolvesin time
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(solenodal + irroatational component)
‘_} — \_} + ‘_} (divergence-free) (curl-free)
4 £ Helmholtz’s theorem

- The larger gradient yis,
the stronger rotational wind
(Rotational wind) is.

- Rotational wind blows
u =—a—"”,v _y w: stream function parallel to w

- The wind blows with
Rotation seeing smaller g on the left
v, ou, Oy i 0’y _ 2

rotv. = — = side
" "o oy o or L

Divergence 3 2 ) )
divv, = s +—=— oYy + Y =0 (left side)y: smaller
Yooox oy Ox0y  0yox oy,
u —__  — :larger
7 oy
u,, e— — oY, : smaller

(right side)w: larger




Divergence Wind

(Divergence wind)

0 0
u,= ai( v, 5)( X : Velocity potential - Divergence wind blows at
_ right angle to x.
Rotation B Bu 6 82
ol ——— 2t x __OX X _ - The larger gradientis, the
“ ox Oy oxy ayx stronger divergence wind is.
Divergence
ou, Ov 2 2 .
divy, = az+ zzgﬂthra?z(:VzZ X:larger
a9 v % . small
2 1 : smaller
oy
Va I 4 :larger

X :smaller




SAMOI : Summer Asian Monsoon OLR Indices

Indicator of convective activities with Asian Monsoon
SAMOI_A = normalized ((-1) X OLR(W+E)) — Activity
SAMOI_N = normalized (normalized OLR(S) - normalized OLR(N)) — Northward shift
SAMOI_W = normalized (normalized OLR(E) - normalized OLR(W)) — Westward shift
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M SAMOI_A has a high correlation

with summer northern Japan
temperature.
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Longitude=90W

About M]O...

Longitude=180

OLR anomalies associated with MJO (winter time)

. OLR regressed on sqrt(RMM1‘2+RMM2‘2) (DJF)

I PHASE 1
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. 3 e PHASE 5
PHASE 2 PHASE 3 ‘3 e NG L pyASE 6
Longitude=0 RMM1 Longitude=90E ‘7} PHASE 7
+ ] e q ! .
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Index of MJO is based on a pair of empirical MH}
orthogonal functions (EOFs) of the combined fields of near-equatorially-averaged
data.

The pair of PC time series that form the index the Real-time Multivariate MJO series 1 (RMM1), and 2 (RMM2).
Removed the impact of ENSO with

(mainly based on Wheeler and Hendon (2004) )



About wave activity flux...
e Formulization

U {?,-!"f — ] V(1 L'U — a4 :l
"= % U (G, v, +V (@ y—ﬁyﬂy) +CyM

e [U (050l — 0'dl.) + V (el — o'y )]
where, p = (pressure)/1000hPa, |[7| is wind speed. ¥" means the anomaly of stream function.

C’r 1s phase propagation in the direction of wind.

M psendomomentum.

e Interpretation

— Wave activity flux W is parallel to the group velocity of
quasi-stationary Rossby wave.

— The divergence of W leads to realistic estimation of a wave
source region.

For more detail, please refer to Takaya and Nakamura (2001, JAS)



