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It is likely that neutral conditions will continue through-

out the Northern Hemisphere summer. 

 

El Niño/La Niña 

In March 2012, the NINO.3 SST deviation was -0.2°C. 

SSTs in the equatorial Pacific were below normal mainly 

in the central part, while above-normal values were ob-

served in the eastern part (Figures 1 and 3 (a)). Positive 

subsurface temperature anomalies were maintained in the 

western equatorial Pacific, while negative values in the 

eastern part almost disappeared (Figures 2 and 3 (b)). 

These oceanic characteristics indicate the persistence of 

ENSO-neutral conditions. In the atmosphere, convective 
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activity was above normal over and around Indonesia. 

Over the western equatorial Pacific, easterly winds in the 

lower troposphere were stronger than normal in early 

March and weaker than normal in late March.  

According to JMA's El Niño prediction model, the 

NINO.3 SST will be normal in the Northern Hemisphere 

spring and above normal in summer (Figure 4). Although 

the development of El Niño conditions in summer is pos-

sible, the uncertainty of the prediction is large for the 

summer and beyond. Considering the bias characteristics 

of the prediction, it is more likely that ENSO-neutral con-

ditions will persist throughout the summer. 

 

Figure 2  Monthly mean depth-longitude cross sections of 

(a) temperatures and (b) temperature anomalies in the 

equatorial Indian and Pacific Ocean areas for March 2012 

Contour intervals are 1ęC in (a) and 0.5ęC in (b). The base 

period for the normal is 1981 ï 2010. 

Figure 1  Monthly mean (a) sea surface temperatures 

(SSTs) and (b) SST anomalies in the Indian and Pacific 

Ocean areas for March 2012 

Contour intervals are 1ęC in (a) and 0.5ęC in (b). The base peri-

od for the normal is 1981 ï 2010. 

(a) 

(b) 

(a) 

(b) 
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Western Pacific and Indian Ocean 

The SST in the tropical western Pacific (NINO.WEST) 

region was near normal in March, and is likely to be near 

normal throughout the Northern Hemisphere summer.  

The SST in the tropical Indian Ocean (IOBW) region 

was below normal in March. It is likely to gradually ap-

proach a normal level over the coming months, and will 

be near normal in the Northern Hemisphere summer.  

  

(Ichiro Ishikawa, Climate Prediction Division) 

 

 

* The SST normals for the NINO.WEST region (Eq. ï 

15°N, 130°E ï 150°E) and the IOBW region (20°S ï 

20°N, 40°E ï 100°E) are defined as linear extrapolations 

with respect to a sliding 30-year period in order to remove 

the effects of long-term trends. 

Figure 3  Time-longitude cross sections of (a) SST and (b) ocean heat content (OHC) anomalies along the equator 

in the Indian and Pacific Ocean areas  

OHCs are defined here as vertical averaged temperatures in the top 300m. The base period for the normal is 1981 ï 2010. 

 

Figure 4  Outlook of the NINO.3 SST deviation pro-

duced by the El Niño prediction model  

This figure shows a time series of the monthly NINO.3 SST 

deviations. The thick line with closed circles shows ob-

served SST deviations, and the boxes show the values pro-

duced for the next six months by the El Niño prediction 

model. Each box denotes the range into which the SST 

deviation is expected to fall with a probability of 70%. 

According to JMAõs seasonal numerical prediction mod-

el, sea surface temperature (SST) anomalies in the eastern 

equatorial Pacific will be above normal this summer, sug-

gesting a transition to El Niño-like conditions. In line with 

this prediction, active convection in the central equatorial 

Pacific and a southward shift of the sub-tropical jet are ex-

pected. However, as prediction skill in relation to El Niño/La 

Niña conditions from spring through summer is relatively 

low at the end of La Niña periods, it should be noted that 

the extent of atmospheric influence from the predicted El 

Niño-like SST anomalies is uncertain. Conversely, active 

convection to the east of the Philippines and inactive con-

vection over the Maritime Continent and the northern part of 

the Indian Ocean are predicted. 
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1. Introduction  

This article outlines JMAôs dynamical seasonal ensem-

ble prediction for summer (June ï August) 2012, which 

was used as a basis for the Agencyôs operational 

warm-season outlook issued on 25 April  2012. This pre-

diction is based on the seasonal ensemble prediction sys-

tem used in conjunction with the Atmosphere-Ocean 

General Circulation Model (AOGCM). Please refer to the 

separate column for details of the system. 

Section 2 outlines the global SST anomaly predictions, 

and Section 3 describes the circulation fields expected 

over the tropics and sub-tropics in association with these 

anomalies. Finally, the circulation fields predicted for the 

mid- and high latitudes of the Northern Hemisphere are 

explained in Section 4. 
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Figure 5  Predicted SSTs (contours) and SST anomalies 

(shading) for June ï August 2012 (ensemble mean of 51 

members) 

 

2. SST anomalies (Figure 5) 

The predicted SST anomalies are shown in Figure 5. 

Above-normal values are expected in the eastern equato-

rial Pacific, suggesting a transition to El Niño-like condi-

tions. However, hindcast experimentation indicates that 

JMAôs model tends to predict a quicker transition to El 

Niño conditions and that the prediction skill for El Ni-

ño/La Niña conditions from spring through summer is 

relatively low at the end of La Niña periods. Accordingly, 

JMAôs El Niño Outlook 

(http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.ht

ml) predicts that ENSO-neutral conditions are likely to 

continue during the summer. Meanwhile, above-normal 

SSTs are expected in the western tropical Pacific despite 

the predicted El Niño-like SST anomalies. In the tropical 

Indian Ocean, near-normal SSTs are predicted. 

 

3. Prediction for the tropics and sub-tropics (Figure 6) 

Above-normal precipitation is predicted (a) from the 

central to the eastern equatorial Pacific and (b) to the east 

of the Philippines. Considering the uncertainty of the pre-

diction for a transition to El Niño-like conditions, the 

above-normal precipitation prediction in (a) should be 

interpreted with caution. However, that in (b) can be rea-

sonably expected in response to high SSTs over the west-

ern tropical Pacific. Below-normal precipitation is ex-

pected over the Maritime Continent and the northern part 

of the Indian Ocean.  

In the upper troposphere, a negative-velocity (i.e., more 

divergent) potential anomaly at 200 hPa is predicted over 

the tropical Pacific, while positive (i.e., more convergent) 

anomalies are expected over the tropical Indian Ocean, 

reflecting the precipitation anomaly patterns in the tropics. 

Figure 6  Predicted atmospheric fields from 60°N ï 60°S for June ï August 2012 (ensemble mean of 51 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 is 2 × 106 m2/s. 

(c) Stream function at 200 hPa (contours) and anomaly (shading). The contour interval is 16 × 106 m2/s. 

(d) Stream function at 850 hPa (contours) and anomaly (shading). The contour interval is 5 × 106 m2/s. 

The stream function at 200 hPa is generally expected to 

be negative in the Northern Hemisphere, reflecting the 

zonal pattern of precipitation (i.e., active near the equator 

and inactive with increasing distance from it). This indi-

cates a southward-shifting tendency for the sub-tropical 

jet. However, considering that these anomaly patterns may 

reflect the predicted El Niño-like SST anomalies, they 

should be interpreted with caution. Positive (i.e., an-

ti-cyclonic) anomalies are expected to the east of the 

Philippines, reflecting above-normal precipitation in the 

region.  

Stream function anomalies at 850 hPa are expected to 

be negative (i.e., cyclonic) to the east of the Philippines, 

suggesting development of the monsoon trough in the 

region. Meanwhile, positive (i.e., anti-cyclonic) anomalies 

are expected over the eastern part of the Indian Ocean, 

reflecting inactive convection in the region. 

SST

(a)RAIN (c)PSI200

(d)PSI850(b)CHI200

(a)RAIN (c)PSI200

(d)PSI850(b)CHI200

http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html
http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html
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Category   0 + 

Northern Japan  30 40 30 

Eastern Japan  30 30 40 

Western Japan  20 40 40 

Okinawa and Amami  20 40 40 
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Figures 7  Predicted atmospheric fields from 20°N ï 90°N 

for June ï August 2012 (ensemble mean of 51 members) 

(a) Sea level pressure (contours) and anomaly (shading). The 

contour interval is 4 hPa. 

(b) 500 hPa height (contours) and anomaly (shading). The con-

tour interval is 60 m. 

2. Outlook background 

JMAôs coupled global circulation model predicts that 

SST anomalies averaged over the NINO.3 region will be 

above normal in summer 2012. However, the prediction 

accuracy of NINO.3ôs SST in summer is relatively low 

around the end of La Niña periods in spring. Accordingly, 

it is considered that SST anomalies in NINO.3 will be 

mostly near normal this summer. SSTs in the tropical In-

dian Ocean (IOBW) and in the western equatorial Pacific 

are both expected to be near normal in summer 2012. 

  Three-month precipitation anomalies are predicted to 

be above normal over central and eastern parts of the 

equatorial Pacific, and atmospheric circulation anomaly 

patterns over the tropical and sub-tropical Pacific are pre-

dicted to be similar to those seen during El Niño periods. 

Moreover, 850-hPa temperatures over northern Japan are 

predicted to be lower than those of the climatic normal. 

As such anomalous patterns are considered to appear due 

to predicted El Niño-like SST anomalies, the predictions 

should be treated with caution. 

Conversely, as positive anomalies of three-month pre-

cipitation around the Philippines are predicted, it is con-

For summer 2012, mean temperatures are likely to be 

near normal or above normal, both with 40% probability, in 

western Japan and Okinawa/Amami. No particular charac-

teristics are expected in terms of warm-season precipitation 

amounts in any region.  

 

1. Outlook summary 

JMA issued its outlook in relation to the area over Ja-

pan for the coming summer in February, and updated it in 

March and April. For summer 2012, mean temperatures 

are likely to be near normal or above normal, both with 

40% probability, in western Japan and Okinawa/Amami. 

No particular characteristics are expected during the warm 

season or the rainy season (Baiu) in terms of precipitation 

amounts in any region (Figures 8 and 9). 

 

-16 -12 -8 -4 0 4 8 12 16 -120 -90 -60 -30 0 30 60 90 120

(a)SLP (b)Z500

JMAôs Seasonal Ensemble Prediction System 

JMA operates a seasonal Ensemble Prediction System (EPS) using the Atmosphere-Ocean General Circulation Model (AOGCM) 

to make seasonal predictions beyond a one-month time range. The EPS produces perturbed initial conditions by means of a com-

bination of the initial perturbation method and the lagged average forecasting (LAF) method. The prediction is made using 51 

members from the latest six initial dates (nine members are run every five days). Details of the prediction system and verification 

maps based on 30-year hindcast experiments (1979 ï 2008) are available at http://ds.data.jma.go.jp/tcc/tcc/products/model/. 

 

4. Prediction for the mid- and high latitudes of the 

Northern Hemisphere (Figure 7) 

Negative anomalies of sea level pressure are pre-

dicted in most regions of the North Pacific High. 

However, positive anomalies are expected only in the 

western part in association with active convection to 

the east of the Philippines. Geo-potential height 

anomalies at 500 hPa are expected to be positive over 

almost the whole of the Northern Hemisphere, re-

flecting the influence of the recent warming trend. 

 

(Masayuki Hirai, Climate Prediction Division) 
-16 -12 -8 -4 0 4 8 12 16 -120 -90 -60 -30 0 30 60 90 120

(a)SLP (b)Z500

(Category : below normal, 0 : normal, + : above normal, Unit : %) 

Figure 8  Outlook for summer 2012 temperature probabilit y in Japan 

Northern  
Japan 

Okinawa/Amami 

Eastern  
Japan 

Western  
Japan 

http://ds.data.jma.go.jp/tcc/tcc/products/model/
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Category   0 + 

Northern Japan 
Sea of Japan side  30  40 30  

Pacific side  30  40  30  

Eastern Japan  
Sea of Japan side  30  40  30  

Pacific side  30  40 30  

Western Japan  
Sea of Japan side  30  40  30  

Pacific side  30  40  30  

Okinawa and Amami 30 40 30 

Figure 9  Outlook for summer 2012 precipitation probabilit y in Japan 
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Many parts of East and Central Asia experienced signifi-

cantly below-normal temperatures throughout winter (De-

cember ð February) 2011/2012. This report summarizes the 

related surface climate characteristics, atmospheric circula-

tion and primary factors contributing to the cold conditions 

observed. The relevant factors were clarified based on in-

vestigation by JMAõs Advisory Panel on Extreme Climate 

Events. (For details of the panel, see the related article on 

page 12.) 

   

Note: JRA/JCDAS (Onogi et al. 2007) atmospheric circu-

lation data and COBE-SST (JMA 2006) sea surface tem-

perature (SST)/sea ice concentration data were used for 

this investigation. The outgoing longwave radiation 

(OLR) data referenced to infer tropical convective activity 

were originally provided by NOAA. The base period for 

the normal is 1981 ï 2010. 
 

1. Surface climate conditions 

In winter 2011/2012, Asian countries in the 

mid-latitudes experienced significantly lower-than-normal 

temperatures due to strong cold-air inflow, while the 

northern part of Siberia and southern Asian countries ex-

perienced higher-than-normal temperatures (Figure 10).  

Figure 11 shows extreme climate events that occurred 

from December 2011 to February 2012. In December 

2011, extremely low temperatures were observed in east-

ern Mongolia and southern Central Asia, while extremely 

high temperatures were seen from northern Central Sibe-

ria to northern Western Siberia. In January, extremely low 

temperatures were observed around Mongolia, and ex-

tremely light precipitation amounts (snow) were seen 

from the southern part of Western Siberia to Kazakhstan. 

In February, extremely low temperatures were observed 

from central Mongolia to the Middle East, while ex-

tremely high temperatures were seen from northern Cen-

tral Siberia to northern Western Siberia. Extremely light 

precipitation (snow) amounts were observed from West-

ern Siberia to northern Kazakhstan. 

Figure 9  Calibration system of Dobson spectrophotometers Scene of the intercomparison 

sidered that the extension of the North Pacific high will be 

almost normal around Japan during the summer in spite of 

the predicted El Niño-like SST anomalies. The Tibetan 

High is also expected to be normal. These results indicate 

that the circulation pattern around Japan will be almost 

normal in summer. 

However, 500-hPa height anomalies are predicted to be 

positive over almost the whole of the Northern Hemi-

sphere due to the influence of the recent warm trend. Fur-

thermore, a tendency for above-normal temperatures has 

been observed in all regions over the last 10 years, indi-

cating that this summer-averaged temperature tends to be 

above normal in Japan.  

In terms of atmospheric circulation around Japan, the 

intensities of the North Pacific High and the Tibetan High 

are expected to be almost normal. However, due to the 

influence of the recent warm trend, temperatures are ex-

pected to be above normal nationwide. As for tempera-

tures in northern and eastern Japan, the probability of 

above-normal values is reduced to a certain extent in con-

sideration of the possibility of El Niño-like SST patterns. 

 

(Takafumi Umeda, Climate Prediction Division) 

Figure 10  Seasonal temperature anomalies for winter 

(December ï February) 2011/2012  

Anomalies are deviations from the normal (i.e., the 1981 ï 

2010 average). The contour interval is 1°C. 

(Category : below normal, 0 : normal, + : above normal, Unit : %) 

Okinawa/Amami 

Western Japan 
Pacific side 

Eastern Japan 
Pacific side 

Northern Japan 
Pacific side 

Northern Japan 
Sea of Japan side 

Eastern Japan 
Sea of Japan side 

Western Japan 
Sea of Japan side 
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Figure 11  Extreme climate events from December 2011 to February 2012 

 

 

 

 

   

 

 

 

 

2. Characteristic atmospheric circulation causing the 

cold winter conditions 

In the 500-hPa height field for boreal winter 2011/2012 

(Figure 12 (a)), distinct wave trains were observed from 

the North Atlantic to Eurasia with positive anomalies over 

western Siberia and negative anomalies over northeastern 

Asia, indicating significant meandering of the polar front 

jet stream. This wavy pattern persisted throughout the 

winter (Figure 13), forming in association with stationary 

Rossby wave packets propagating eastward from the North 

Atlantic (Figure 14). 

In the sea level pressure field (Figure 12 (b)), positive 

anomalies were seen across northern Eurasia, and espe-

cially over western Siberia. The Siberian High was signif-

icantly enhanced and expanded, reaching its strongest level 

since 1979/1980 (Figure 15). The intensification of the 

(b) 

December 2011 January 2012 February 2012 

Siberian High was associated with upper-level ridges over 

western Siberia (Takaya and Nakamura 2005a and 2005b) 

(Figure 16). The enhanced Siberian High contributed to an 

intensification of the East Asian winter monsoon, which 

strengthened cold air advection over the region. 

In the 850-hPa temperature field (Figure 12 (c)), nega-

tive anomalies were seen in the mid-latitudes of Eurasia, 

especially over Central and East Asia. In the lower tropo-

sphere, anticyclonic circulation anomalies centered over 

western Siberia brought a cold air mass from central and 

eastern Siberia to Central Asia and Mongolia, contributing 

to extremely below-normal temperatures in the latter areas 

and enhancing the Siberian High (Figure 17). 

Anticyclonic circulation anomalies over western Siberia 

were associated with the upper-level blocking ridges 

there.  

 

 

(Teruko Manabe, Tokyo Climate Center) 

(a) December 2011 (b) January 2012

Figure 13  Monthly mean 500-hPa height for (a) December 2011, (b) January 2012 and (c) February 2012 

The contour intervals are 60 m, and the shading indicates 500-hPa height anomalies. 

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

December 2011 ï February 2012 

The contour intervals are (a) 60 m, (b) 4 hPa and (c) 4ęC. The shading indicates respective anomalies (i.e., devia-

tions from the 1981 ï 2010 average). Contours/shading are not shown for areas with altitudes exceeding 1,600 m. 


