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| =High in early winter mainly from Western Japan to Okinawa/Amami
-Low in late winter in the whole country
-The coldest February in this twenty years in Eastern Japan, Western

1 Japan, and Okinawa/Amami
g owmegw = gee T s s

3




Iemperature anemalies mnmtheworld

o + 4

“’%é .

Temperature Anomaly (degC) [term : 200801

BO'E

120'E 180" 120°'W
| L L

S + + g
PR ‘
o . 5
]

abo
L

Temperature Anomaly
60°E
!

= : %
o \:" E\ :
ARy ;
(degC) [term’: 20080201-20080228]

- 60°

- Dec.2007- Féb: 20087~

+ + + + + + +

—
.
T

T
3 B0'E 120'E 180°

(=]

- High temperature anomalies have been
persisted from Oct.2007 in the northern
part of the Eurasia Continent.

-Low temperature anomalies were
remarkable from Jan.2008 in the southern
part of the Eurasia Continent.
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*The coldest Jan. in 19 years
*The coldest Feb. in 14 years
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Temperature Anomaly (°C)

Cold winter in the global
warming trend
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http://ds.data.jma.go.jp/tcc/tcc/products/gwp/temp/dec_wld.html

2. Diagnosisiorithe:atmospheric
circulationsandi®ceanograpnic
CONUILIONS

- Influence of La Nina
- Development and persistence of
the Siberian High
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- La Nifia has been persisted from spring in
2007

- the third lowest NINO.3 in 13 La Nifa events
since 1949




Climate in the Worndand La Nina

Temperature anomaly (Dec. 2007-Feb.2008) Precipitation ratio (Dec. 2007-Feb.2008)
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- Typical climate features in La Nifa winter were observed in 2007/08 winter
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Global and N.H. temperature in the
troposphere changed from above
normal to below normal in Dec. 2007.

- The peak of positive anomaly of Global
temperature in the troposphere was
observed in Jul. 2007 with 2 to 3
seasons lag of the peak of NINO.3. The

" 1999 2000 2001 2002 2002 2004 2005 2006 2007 2008

Vil

AR

-0.5

lag is consistent with Angell(2000).
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Convective activities and atmospheric circulation in the tropics
Jan.11 2008~ Feb. 2008

Enhanced convective activities around Indonesia, the South China Sea, the Philippines and SPCZ,
while inactive in the western and central Pacific Ocean

N
*Equator symmetrical circulation anomaly patterns in the Pacific and the Indian Ocean in the upper
and lower troposphere.

ta‘
*Apparent reversed PNA pattern
Common features in early and late winter




Linear Regression: NINO.3rand w200,y850,0LLR)

OBS. : Dec.1 2007~Jan.10 2008

Stream function anomaly at 200hPa Stream function anomaly at 850hPa OLR anomaly
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Linear Regression: Dec.

- Typical patterns of convective activities, circulation anomalies in the upper and lower
troposphere in La Nina early winter are apparent in this early winter.

- But, cyclonic circulation anomaly in mid and western North Pacific in La Nina early
winter was not observed in this early winter.




Linear Regression: NINO.3rand w200,y850,0LLR)

OBS.: Jan.11 2008~ Feb.29 2008

CPO S UMA

- Typical patterns of convective activities, circulation anomalies in the upper and
lower troposphere in La Nifna late winter are apparent in this late winter.




Linear Regression(Lag=0 month)
Monthly Mean NINO.3 and psi200 (JAN)



http://ds.data.jma.go.jp/tcc/tcc/products/clisys/REGR/index.html

Atmoesphenc circulation imniNGH:

Dec.1 2007~Jan.10 2008

- Through the winter,
: ridges in Europe and
by \ eastern Pacific persisted.

* In mid-January,
strength of the Siberian
high drastically changed
from rather weak to very

strong.
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Linear Regression: NINO.3 and SLP, Z500)
S.: Dec.1 2007~Jan.12008

N e

WP pattern in La Nifa
early winter was not
observed in 2007/2008
early winter.

-No significant statistical
relationship between
NINO.3 and the Siberian
high



Linear Regressions NINO©ISrand SItR Z500)

OBS.: Jan.11 2008~ Feb.29 2008

-No statistical
characteristic features in
the lower circulation in
East Asia in La Nifa
late winter

-No significant
statistical relationship
between NINO.3 and
the Siberian high
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Cooling by horizontal temperature advection was seen on the south edge of the Siberian high on 9 and 10 January. This h*
* was consistent with the development tendency of the Siberian high. On 11 January, strong cold surge was observed from ~
northeastern China to Japan.
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Amplification of:the Siberian high'and

propagation of:Rossby wave packet
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Z500 and SLP in Jan. 2008
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/500 and SLP in Jan. 2008
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Initial : Nov.15 2007
-3-month mean field prediction for DJF 2007/2008
Initial : Dec.13 2007
- 1-month mean field prediction for Jan.2008 3
Initial :Jan.3 2008 |
- 1-week mean field prediction for 12-18 Jan. 2008'( : t ;

Could we predict the unusually strong Siberian high? p .
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Outline of'the JMA numerical seasonal prediction

system

Seasonal Forecast

One-month Forecast T.95: 1.875deg ~180km
< T1.159: 1.125deg ~110km L40: model top=0.4hPa
< L40: model top=0.4hPa Ensemble size: 51
< Ensemble size: 50 |. Perturbation: SV
< |. Perturbation: BGM/LAF Frequency: Once a month
< Frequency: Once a week Forecast period:
< Forecast period: 120/210 days

34 days Land: SiB
< Land: SIB SST: Prescribed using ;-Y
< SST: Persisted anomaly persisted anomaly, climatology |+
and ENSO prediction by CGCM |
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S

S anomalies

The anomaly pattern of La Nina and “horse shoe”
around the Pacific Ocean was predicted well.
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In the Tropics, the typical features of La Nina influence were predicted,

*The center of divergence anomalies

*A pair of cyclonic circulation anomalies across the equator in the eastern Pacific

*Anti-cyclonic circulation anomalies over the southern Eurasian Continent .




N.H.

In mid and high latitude, the

circulation pattern from the North
Pacific to North America, which is
> S ~ considered to be associated with
= T e T T La Nina influence, was predicted

i@ 0.408

T_SO\. 7 L o RO =y || relatively good .
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While the numerical model could

Wee——"" S=2— not predicted the split of westerly

IR o8 ol o o jets and the strengthened Siberian |
~=___1 | high.




Initial : Dec.13 2007
1-month mean field prediction
for Jan.2008



Verification of three—month forecast { 1st maonth @ JAN JRTN
F500 (FORECAST)  from Z_NI?‘ 12 13 12 kim 458 [m

...1" En 5_?_1_ ]
Hih dios -0k Dami

from 2008 01 01 12 ki=Q
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*The circulation pattern from the
North Pacific to North America,
which is considered to be associated
with La Nina influence, was
predicted well .

*The split of westerly jets over the
Eurasian Continent was predicted
not so bad.

*The strengthen Siberian high could
not be predicted.
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Initial :Jan.3 2008
= 1-week mean field prediction
for 12-18 Jan. 2008
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2500 (FORECAST) ﬁom ‘2003 1 312 ktw 48 [m]

fost. RMSE 1. A 1.5 1.3
fest. ACOR 0,929 0913 0942 0.955
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.| This model could predict low temperature around southern China A
‘ associated with strengthened the Siberian high.




4. Summary




In 2007/2008 winter, the atmospheric circulation anomaly
pattern associated with La Nina influence was dominant
mainly in tropics.

In mid-January, the Siberian high drastically changed from
rather weak to very strong, and persisted to mid-February.
La Nina influence on the Siberian high is not evident.

Quasi stationary Rossby wave packet is closely related to the
growth and persistent of the Siberian high. %

The rapid growth of the Siberian high in mid-January was nof*.
predicted one month ahead, but predicted two weeks aheaq.

These results suggest that the Siberian high has the « ~ +
propertles of the internal mode of the atmosphere. '\ Lg "
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Appendix

Comparison of Feb.1989 with Feb.2008
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Time series of 5-day running mean temperature anomaly for
subdivisions
during Dec. — Feb. 2007/2008




1988/1989 December January February
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Time series of 5-day running mean temperature anomaly for
subdivisions
during Dec. — Feb. 1988/1989




Feb. 2008 Feb. 1989
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21 MONTHLY MEAN S5EA LEVEL FPEESSURE AND ANOMALY MONTHLY MEAN S5EA LEVEL FPEESSURE AND ANOMALY
» IN THE NORTHEEN HEMISFHERE (Feb. 20:08) IN THE NORTHEEN HEMISFHERE (Feb. 198%)
Contours show zea level presszure in an interval of 4hPa. Contours show zea level presszure in an interval of 4hPa. 4+

Shaded patterns show SLP anomalies.
Basze period for normal iz 197092004,

Shaded patterns show SLP anomalies.
Basze period for normal iz 197092004,
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http://ds.data.jma.go.jp/tcc/tcc/products/clisys/figures/db_hist_mon_tcc.html

Feb. 2008 Feb. 1989
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MONTHLY MEAN S00hPa HEIGHT AND ANOMALY MONTHLY MEAN S00hPa HEIGHT AND ANOMALY '
IN THE NORTHEEN HEMISFHERE (Feb. 20:08) IN THE NORTHEEN HEMISFHERE (Feb. 198%) =
Contours show heightz in an interval of G0m. Contours show heightz in an interval of G0m. 2
Shaded patterns show height anomalies. Shaded patterns show height anomalies.
Basze period for normal iz 197092004, Basze period for normal iz 197092004,
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