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El Nifio Outlook (April i October 2012)

It is likely that neutral conditions will continue thineu
out the Northern Hemispherenmer.

El Nifio/La Nifia

In March 2012, theNINO.3 SST deviation wa®.2°C.
SSTs in the equatorial Pacific were below normal mai
in the central part, while aboveormal values wereln
served in the eastern paFigures 1 and 3a)). Positive
subsurface temperature anomalies were maintainecir
western equatorial Pacific, while negative valueghia
eastern part almost disappearddggres 2 and 3b)).
These oceanic characteristics indicate the persistenc
ENSOneutral conditions. In the atmosphere, convect
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Figure 1 Monthly mean (a) sea surface temperatures

(SSTs) and (b) SST anomalies in the Indian and Pacifit
Ocean areas for March 2012

Contour interval s inab).dhebas&per
od for the normal is 1981 2010.
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activity was above normal oweand around Indonesie
Over the western equatorial Pacific, easterly winds in
lower troposphere were stronger than normal in e
March and weaker than normal in late March.

According to JMA's El Nifio prediction model, tt
NINO.3 SST will be normain the Northern Hemispher
spring and above normal in summer (kg 4. Although
the development of El Nifio conditions in summer is-p
sible, the uncertainty of the prediction is large for -
summer and beyond. Considering the bias characteri
of the prediction, it is more likely that ENS®eutral ca-
ditions will persist throughout the summer.
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Figure 2 Monthly mean depthlongitude cross sections of
(a) temperatures and (b) temperature anomalies in the
equatorial Indian and Pacific Ocean areas for March 2012
Contour intervals ard e C i n  ( a) and O
period for the normal is 19812010.
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Figure 3 Timelongitude cross sections of (a) SST and (b) ocean heat content (OHC) anomalies along the equi
in the Indian and Pacific Ocean areas
OHCs are defined here as vertical averaged temperatures in the top 300m. The base periodrfoaltiee1981 2010.

Western Pacific and Indian Ocean

The SST in the tropical western Pacific (NINO.WES
region was near normal in March, and is likely to be n
normal throughout the Northern Hemisphere summer.

The SST in the tropical Indian Ocean (IOBW) regi
was below normal in March. It is likely toradually g-
proach a normal level over the coming months, and
be near normal in the Northern Hemisphere summer.

(Ichiro Ishikawa Climate Prediction Division)

* The SST normals for the NINO.WEST region (Hq.

15°N, 130°Ei 150°E) and the IOBW regn (20°Si

20°N, 40°Ei 100°E) are defined as linear extrapolatic
with respect to a sliding 3gear period in order to remov

the effects of londerm trends.

SST Devlatlon (°C)

4.0

g
o

-
°
T

e
=)

-
o

[
=]

3.0 F

o

’,.—.

4.0

3.0

2.0

-2.0

30—

I I I I I I L L I I I I I I L 3.0
JUuL ocT JAN APR JuL ocT

2011 2012
Figure 4 Outlook of the NINO.3 SST deviation po-
duced by the El Nifio prediction model
This figure shows a time series of the monthly NINO.3 S
deviations. The thickine with closed circles showsbe
served SST deviations, and the boxes show the valoes
duced for the next six months by the El Nifio predict
model. Each box denotes the range into which the :
deviation is expected to fall with a probability of 70%.

JMAG Seasonal Numerical Ensemble Prediction for Summer 2012

According taJMAS seasonal numerical predictiondne
el, sea surface temperature (SST) anomalies in the ei

equatorialPacific will be aboveormal this summer, gu
gesting a transition t&l Nifidike conditiors. In line wh
this prediction activeconvectionin the centrakquatorial
Pacific andch southward shift of the sdtopical jet arex-
pected Howeveras prediction skilln relation tdl NifidLa

Nifia conditiongrom spring through summer is relativ

low at the @d ofLa Nifia periodsit should benotedthat
the extent ohtmospheric influenciom the predictedEl
Nificlike SST anomaligs uncertain Conversely active
convection to theast ofthe Philippinesand inactive ao

vectionoverthe Maritime Continent athek northern part of

the Indian Ocean are predicted.

TCC News 2

1. Introduction

This article outlines md
ble prediction forsummer(Junei Augus) 2012 which
was used as a basi s fo
warm-season outlook issued @b April 2012. This pe-
diction is based on the seasonal ensemble predict®n
tem used in conjunction with the Atmosph&eean
General Circulation Model (AOGCM). Please refer to
separate column for details of the system.

Section 2 outlines the global SST anomaly predictio
and Section 3 describes the circulation fields expe:
over the tropics and sttbopics in association with thes
anomalies. Finally, the circulation fields predicted for 1
mid- and high latitudes ofhe Northern Hemisphere ai
explained in Section 4.
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2.SST anomalies Figure 5)

The predicted SST anomalies are shown in Fidur
Above-normal valuesare expectedn the easterrequab-
rial Pacific, suggesting &ransition to El Nifielike cond-
tions. However, hindcast experimatibn indicatesthat
JMA& model tends to predie quickertransition toEl
Nifio conditionsand that the prediction skill for EI N
flo/La Nila conditions from spring through summer
relativdly low at the end of La Nifia period&ccordingly,
JMAQ s El Nifio Outlook
(http://ds.data.jma.go.jp/tcc/tec/products/elnino/owitldnt
ml) predicts that ENS@eutral conditions ardikely to
continue during the summeMeanwhile, abov@ormal
SSTs are expectedn the western tropical Pacific despi
the predicted El Nifidike SST anomaliesin the tropical
Indian Oceanpearnormal STs are predicted.

3. Prediction for the tropics and subtropics (Figure 6)

Above-normal precipitationis predicted (a) from the
central tothe easterrequatorialPacific and (b) to the eas
of the Philippines. Considering thmcertaintyof the pe-
diction for atransition to El Nifio-like conditions, the
abovenormal precipitation prediction in (a) should be
interpretedwith caution.However thatin (b) can berea-
sonablyexpected irresponse to high SSTs over the twe
ern tropical Pacific. Belomormal precipitation is ex-
pectedoverthe Maritime ®@ntinentand the northern pat
of the Indian Ocean.

In theupper troposphere, a negativelocity (i.e., more
divergent) potential anomaly at 200 hPaisdictedover
the tropical Pacificwhile positive (i.e., more convergen
anomalies are expectemler the tropical Indian Ocear
reflecting the precipitation @maly patterns in the tropics
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Figure 5 Predicted SSTs (contours) and SST anomalie
(shading) for June i August 2012 (ensemble mean of 51
members)

The stream function at 200 hHa generallyexpected to
be negative in the Northern Hemisphere, reflectihg
zonal pattern of @rcipitation (i.e., active near the equal
and inactive with increasing distance from iThis indi-
catesa southwareshifting tendency for thesubtropical
jet. However, considerinthatthese anomaly patterns ma
reflect the predicted El Nifio-like SST anomalies, #y
should beinterpreted with caution. Positive ie., a-
ti-cyclonic) anomalies arexpected tothe east of the
Philippines reflecting abovanormal precipitation in the
region.

Stream functioranomaliesat 850 hPaare expected to
be negative (i.e., cycloniclo the east of th&hilippines
suggesting development of the monsoon trougtthin
region. Meanwhile, positive (i.e., afttyclonic) anomalies
are expecteaver the eastern part of the Indian Oce:
reflecting inactive convection in the region.

(c)PSI200

Figure 6 Predicted atmospheric fields from 60°N" 60°S forJunei August 2012 (enseble mean of51 members)
(a) Precipitation (contours) and anomaly (shading). The contour interval is 2 mm/day.

(b) Velocity potential at 200 hPa (contours) and anomaly (shading). The contour interval i§ 2%s10

(c) Stream function at 200 hPa (contours) and aho(ehading). The contour interval is 16 x*1f%/s.

(d) Stream function at 850 hPa (contours) and anomaly (shading). The contour interval fsn&/s.10
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http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html
http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html

4. Prediction for the mid- and high latitudes of the
Northern Hemisphere (Figure7)

Negative anomalies of sea level pressure aee
dicted in most regions ofthe North Pacific High
However, positive anomalies are expected only in
western part irassociationwith active convectiorio
the eastof the Philippines. Geeotential height
anomalies at 508Pa are expected to be positive o\
almost the whole of the Northern Hemisphere-
flecting the influence of the recent waimg trend.

(Masayuki Hiraj Climate Prediction Division)
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Figures 7 Predicted atmospheric fields from20°N i 90°N
for Junei August 2012 (enseble mean of 51 members)

(@) Sea level pressure (contours) and anomaly (sbpdThe
contour interval is 4 hPa.

(b) 500 hPa height (contours) and anomaly (sf@d The cm-
tour interval is 60 m.

J MAd& s Se Bnsamnblae Prediction System

JMA operates a seasonal Ensemble Prediction System (EPS) using the Atm@smaréseneraCirculation Model (AOGCM)
to make seasonal predictions beyond amwoath time range. The EPS produces perturbed initial conditions by meansrof &
bination of the initial perturbation method and the lagged average forecasting (LAF) mBtkopredictionis made using 51
members from the latest six initial dates (nine members are run every five days). Details of the prediction systentationv
maps based on 3gear hindcast experiments (1972008) are available #ttp://ds.data.jma.go.jp/tcc/tcc/products/model/

Warm Season Outlook for Summer 2012 in Japan

For summer 2012, mean temperatures are likely
near normabr above normal, both with 40% probability
western Japan and Okinawa/Amami. No particularcet
teristics are expected in terms of wagason precipitatior
amounts in any region.

1. Outlook summary

JMA issued its outlook in relation to the area over
pan for the coming summer in February, and updated
March and April. For summer 2012, mean temperatt
are likely to be near normalr above normal, both witt
40% probability, in western Japan and Okinawa/Ama
No particular characteristics are eqped during the warn
season or the rainy season (Baiu) in terms of precipite
amounts in any regiofrigures 8 and 9)

~
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2. Outlook background

JMAG6s coupled gl obal Ci
SST anomalies averaged over the NINO.3 region will
above normal in summer 2012. However, the predict
accuracy of NI NO. 36s SST
around the end of La Nifia periods in spring. According
it is considered that SST anomalies in NINO.3 will
mostly near normal this summer. SSTshe tropical h-
dian Ocean (IOBW) and in the western equatorial Pac
are both expected to be near normal in summer 2012.

Threemonth precipitation anomalies aprediced to
be above normal over central and eastern parts of
equatorial Pacific, and atmospheric circulation anorr
patterns over the tropical and stibpical Pacific argre-
dicted to be similar to those seen during EIl Nifio peric
Moreover, 856hPa tempratures over northern Japan ¢
prediced to be lower than those of the climatic normr
As such anomalous patterns are considered to appea
to predicted El Nifidike SST anomalieshe predictions
should be treated with caution.

Conversely, apositive anomalies of thremonth pe-
cipitation around the Philippines apeediced, it is co-

I

Northern Japan

Eastern Japan 30 30 40
Western Japan 20 40 40
Okinawa and Amami 20 40 40

(Category

Figure 8 Outlook for summer 2012temperature probabilit y in Japan
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http://ds.data.jma.go.jp/tcc/tcc/products/model/

sidered that the extension of the North Pacific high will
almost normal around Japan during the summer in spi
the predicted El Nifidke SST anomalies. fle Tibetan
High is also expected to be normal. These results indi
that the circulation pattern around Japan will be alrr
normal in summer.

However, 506hPa height anomalies apeediced to be
positive over almost the whole of the Northern Hiet
spheredue to the influence of the recent warm trend-F
thermore, a tendency for abemermal temperatures he
been observed in all regions over the last 10 years, i
cating that this summeveraged temperature tends to

Northern Japan
Sea of Japan side
Northern Japan
Eastern Japan Pacific side

Sea of Japan side
PN ~ y

Western Japan

Sea of Japan side
v Eastern Japan

Pacific side

Western Japan
-~ Pacific side

¢ Okinawa/Amami

(Category

above normal in Japan.

In terms ofatmospheric circulation around Japan, |
intensities of the North Pacific High and the Tibetan H
are expected to be almost normal. However, due to
influence of the recent warm trend, temperatures gre
pected to be above normal nationwide. As fempen-
tures in northern and eastern Japan, the probabilit
abovenormal values is reduced to a certain extent im ¢
sideration of the possibility of El Nifillke SST patterns.

(Takafumi UmedaClimate Prediction Division)

Sea of Japan side
Northern Japan

Pacific side 30 40 30
Seaof Japanside 30 40 30

Eastern Japan
Pacific side 30 40 30
Seaof Japanside 30 40 30

Western Japan
Pacific side 30 40 30
Okinawa and Amami 30 40 30

: below normal, 0 : normal, + : above normal, Unit :

Figure 9 Outlook for summer 2012 precipitationprobabilit y in Japan

Asian Winter Monsoon Summary for 2011/2012

Many parts of East and Central Asia experienced-s
cantly belownormal temperatures throughout wintee-(
cemberd February) 2011/2012. This report summarize
related surface climate characteristics, atmosphericasir
tion and primary factors contributing to the cold condit
observed. The relevant facteovere clarified based on-i
vestigation by JMAGs Adv
Events. (For details of the panel, see the related artic

page 12

Note: JRA/JCDAS (Onogi et al. 2007) atmosphericLeir
lation data and COBISST (JMA 2006) sea surfatem-
perature (SST)/sea ice concentration data were use:
this investigation. The outgoing longwave radiati
(OLR) data referenced to infer tropical convective acti
were originally provided by NOAA. The base period 1
the normal is 1981 2010.

1. Surface climate conditions

In winter 2011/2012, Asian countries in tt
mid-latitudes experienced significantly lowt#rannormal
temperatures due to strong caidl inflow, while the
northern part of Siberia and southern Asian countnes
perienced highethannormal temperatures (Figure0)1
Figure 11 shows extreme climate events that occur
from December 2011 to February 2012. In Decem
2011, extremely low temperatures were observed it ¢
ern Mongolia and southern Central Asia, while extrem

TCC News

high temperatures were seen from northern Centrag-S
ria to northern Western Siberia. In January, extremely
temperatures were observed around Mongolia, and
tremely light precipitation amounts (snow) were se
from the southern part of Western Siberiakzakhstan.
In February, extremely low temperatures were obsel
from central Mongolia to the Middle East, whil-e
tremely high temperatures were seen from northemn- (
tral Siberia to northern Western Siberia. Extremely li
precipitation (snow) amountsere observed from Wes
ern Siberia to northern Kazakhstan.

g
-10 -6 -4 -2 -1 0 1 2 4 6 10

Figure 10 Seasonal temperature anomalies for winter
(Decemberi February) 2011/2012

Anomalies are deviations from the normal (itke 1981i
2010 average). The contour interval is 1°C.
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December 2011

D> February 2012

January 2012

Figure 11 Extreme climate events from December 2011 to February 2012

2. Characteristic atmospheric circulation causing the
cold winter conditions

In the 506hPa height field for boreal winter 2011/20:
(Figure 12 (@)), distinct wave trains were observed fi
the North Atlantic to Eurasia with positive anomalies o
western Siberia and negative anomalies overheadtern
Asia, indicating significant meandering of the polar fr¢
jet stream. This wavy pattern persisted throughout
winter (Figure 13), forming in association with statione
Rossby wave packets propagating eastward from the M
Atlantic (Figure 1).

In the sea level pressure field (Figure 12 (b)), posi
anomalies were seen across northern Eurasia, ared
cially over western Siberia. The Siberian High was $ig
icantly enhanced and expanded, reaching its strongest
since 1979/1980 (Figure 15). The intensification of

Siberian High was associated with upfmrel ridges over
western SiberigTakaya and Nakamura 2005a and 200
(Figure 16) The enhanced Berian High contributed to al
intensification of the East Asian winter monsoon, wh
strengthened cold air advection over the region.

In the 856hPa temperature field (Figure 12 (c)), ae(
tive anomalies were seen in the raditudes of Eurasia
especiay over Central and East Asia. In the lower trog
sphere, anticyclonic circulation anomalies centered ¢
western Siberia brought a cold air mass from central
eastern Siberia to Central Asia and Mongolia, contribu
to extremely belownormal temperates in the latter area
and enhancing the Siberian High (Figure 1
Anticyclonic circulation anomalies over western Sibe
were associated with the upgevel blocking ridges
there.

Figure 12 Three-month mean (a) 500-hPa height, (b) sea level pressure andc) 850-hPa temperature for

December 2011 February 2012

The contouiintervals arga) 60 m,(b) 4 hPaand(c)4 e C.

T he s h sedpectivganomaliei.ec, devae

tions from the 1981 2010 average). Contours/shading are not sHfowareas with altitudes exceeding 1,600 m
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Figure 13 Monthly mean500-hPa heightfor (a) December 2011(b) January 2012and (c) February 2012
The contour intervals are 60 m, ahe shading indicateg00-hPa heightinomalies.
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