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TCC climate monitoring activity on stratospheric circulation in the Northern 

Hemisphere 

The Japan Meteorological Agency (JMA) has long 

monitored stratospheric sudden warming (SSW) in the 

Northern Hemisphere during boreal winter, and began 

providing related information under the STRATALERT 

program of the World Meteorological Organization (WMO) 

in the International Year of the Quiet Sun (IQSY) of 1964 ï 

1965 (e.g., WMO 1964; Labitzke 2005; Butler et al. 2015). 

The Stratospheric Research Group of the Freie Universitąt 
Berlin, Germany, terminated its decades of significant active 

contributions to the program via STRATALERT report 

issuance in 2004 (Labitzke 2005), while JMA continued its  

report provision via the Global Telecommunication System 

(GTS) on a daily basis in relation to SSW events in the 

Northern Hemisphere during winter. 

In winter 2019/2020, TCC/JMA began issuing Northern 

Hemisphere SSW monitoring information on the TCC 

website 

(https://ds.data.jma.go.jp/tcc/tcc/products/clisys/STRAT/ind

ex.html; see criteria). The information are updated whenever 

a SSW event starts or ends in the Northern Hemisphere and 

when events are recognized as major SSW instances. It can 

be accessed along with graphs and maps, including time-

series representations of temperature at 30 hPa over the North 

Pole (Fig. 1-1) updated on a daily basis.  

It should be noted that JMA discontinued its GTS issuance 

of STRATALERT Tokyo reports in November 2019, making 

winter 2018/2019 the final season of provision. Usersô 

support for STRATALERT Tokyo reports over the years is 

very much appreciated. TCC expects its future online 

provision of Northern Hemisphere SSW monitoring 

information to enhance climate monitoring and seasonal 

prediction by National Meteorological and Hydrological 

Services (NMHSs). 

(Akihiko Shimpo, Tokyo Climate Center) 
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Figure 1-1 Time-series representation of 30-hPa 

temperature over the North Pole from September 2018 

to August 2019. Black line: daily temperature; grey 

line: normal (1981 ï 2010 average). 

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/STRAT/index.html
https://ds.data.jma.go.jp/tcc/tcc/products/clisys/STRAT/index.html
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El Ni¶o Outlook (November 2019 - May 2020) 

ENSO-neutral conditions persisted in October 2019, and ENSO-

neutral conditions are likely (60%) to continue until boreal 

spring. (Article based on the El Niño outlook issued on 11 

November 2019.) 

 

El Ni¶o/La Ni¶a 

  The NINO.3 SST deviation was +0.2ÁC in October. SSTs 

were above normal in the western part of the equatorial 

Pacific and near normal in the eastern part (Figures 2-1 and 

2-3 (a)), and subsurface temperatures were above normal in 

the central part (Figures 2-2 and 2-3 (b)). Atmospheric 

convective activity near the dateline over the equatorial 

Pacific was near normal, as were easterly winds in the lower 

troposphere (i.e., trade winds) over the central equatorial 

Pacific. These oceanic and atmospheric conditions indicate 

that ENSO-neutral conditions persisted in October. 

Since subsurface ocean temperature anomalies in the 

equatorial Pacific were small, near-normal SST conditions in 

the eastern part are expected to continue in the coming 

months. JMA's El Ni¶o prediction model suggests that the 

NINO.3 SST will be near normal until boreal spring (Figure 

2-4). Based on this prediction and the observations detailed 

above, there is a probability of over 60% that the five-month 

running mean NINO.3 SST will be between -0.4 and +0.4ÁC 

in boreal winter and beyond (Figure 2-5). In conclusion, 

ENSO-neutral conditions are likely (60%) to continue until 

boreal spring. 

 

Western Pacific and Indian Ocean 

  The area-averaged SST in the tropical western Pacific 

(NINO.WEST) region was near normal in October. Values 

are likely to be near or below normal until boreal winter and 

near or above normal in boreal spring. 

The area-averaged SST in the tropical Indian Ocean 

(IOBW) region was above normal in October. Values are 

likely to be near or above normal until boreal spring. 

(Hiroyuki Sugimoto, Tokyo Climate Center) 

 

* The SST normal for the NINO.3 region (5ÁS ï 5ÁN, 150ÁW 

ï 90ÁW) is defined as an monthly average over the latest 

sliding 30-year period (1989-2018 for this year). 

* The SST normals for the NINO.WEST region (Eq. ï 15ÁN, 

130ÁE ï 150ÁE) and the IOBW region (20ÁS ï 20ÁN, 40ÁE ï 

100ÁE) are defined as linear extrapolations with respect to the 

latest sliding 30-year period, in order to remove the effects of 

significant long-term warming trends observed in these 

regions. 

 

(a) (b) 

Figure 2-1   Monthly mean (a) sea surface temperatures (SSTs) and (b) SST anomalies in the Indian and Pacific 

Ocean areas for October 2019 

The contour intervals are 1ęC in (a) and 0.5ęC in (b). The base period for the normal is 1981 ï 2010. 

  
(a) (b) 

Figure 2-2   Monthly mean depth-longitude cross sections of (a) temperatures and (b) temperature anomalies in the 

equatorial Indian and Pacific Ocean areas for October 2019 

The contour intervals are 1ęC in (a) and 0.5ęC in (b). The base period for the normal is 1981 ï 2010. 
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(a)  (b)  

Figure 2-3   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 vertically averaged temperatures in the top 300 m. The base period for the normal is 1981 ï 2010. 

 

 

 

 

Figure 2-4   Outlook of NINO.3 SST deviation 

produced by the El Niño prediction model 

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

deviations. The thick line with closed circles shows observed 

SST deviations, and the boxes show the values produced for 

up to six months ahead 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%. 

 Figure 2-5   ENSO forecast probabilities based on the 

El Niño prediction model 

Red, yellow and blue bars indicate probabilities that the 

five-month running mean of the NINO.3 SST deviation 

from the latest sliding 30-year mean will be +0.5°C or 

above (El Niño), between +0.4 and -0.4°C (ENSO-neutral) 

and -0.5°C or below (La Niña), respectively. Regular text 

indicates past months, and bold text indicates current and 

future months. 
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JMAôs Seasonal Numerical Ensemble Prediction for Winter 2019/2020 

Based on JMAõs seasonal ensemble prediction system, sea 

surface temperature (SST) anomalies are predicted to be near 

normal in the equatorial Pacific in boreal winter 2019/2020, 

suggesting neutral El Niño conditions. In association with 

remaining Indian Ocean Dipole (IOD) condition, active 

convection is predicted over the western tropical Indian Ocean 

(WTIO), while inactive convection is predicted over the south-

eastern tropical Indian Ocean (SETIO). As a result, easterly 

anomalies over the southern tropical Indian Ocean and, in 

association with the subtropical jet, positive anomalies of the 

stream function at 200 hPa over Japan are predicted. 

 

1. Introduction 

This article outlines JMAôs dynamical seasonal ensemble 

prediction for boreal winter 2019/2020 (December ï 

February, referred to as DJF), which was used as a basis for 

JMAôs operational cold-season outlook issued on 25 

November 2019. The outlook is based on the seasonal 

ensemble prediction system of the Coupled Atmosphere-

ocean General Circulation Model (CGCM). See the column 

below for system details. 

Section 2 outlines global SST anomaly predictions, and 

Section 3 describes the associated circulation field 

predictions for the tropics and sub-tropics. Finally, the 

circulation fields predicted for the mid- and high-latitudes of 

the Northern Hemisphere are discussed in Section 4. 

 

2. SST anomalies (Figure 3-1) 

Figure 3-1 shows predicted SSTs (contours) and related 

anomalies (shading) for DJF. As for SST conditions in the 

tropical Pacific, near-normal anomalies are predicted in the 

equatorial Pacific, suggesting neutral El Ni¶o conditions. 

Meanwhile, above-normal SST conditions are predicted in 

the southern tropical Indian Ocean under the influence of 

IOD condition in December and January. 

 

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

2) 

Figure 3-2 (a) shows predicted precipitation (contours) and 

related anomalies (shading) for DJF. Above-normal 

anomalies are predicted over the northern tropical Pacific and 

the WTIO, while below-normal anomalies are predicted over 

the SETIO in association with remaining IOD condition. 

 

 

Figure 3-1  Predicted SSTs (contours) and SST 

anomalies (shading) for DecemberïFebruary 

2019/2020 (ensemble mean of 51 members) 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

Figure 3-2  Predicted atmospheric fields from 60ÁN ï 

60ÁS for DecemberïFebruary 2019/2020 (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 Ĭ 106 m2/s. 

(c) Stream function at 200 hPa (contours) and anomaly 

(shading). The contour interval is 16 Ĭ 106 m2/s. 

(d) Stream function at 850 hPa (contours) and anomaly 

(shading). The contour interval is 5 Ĭ 106 m2/s. 
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Figure 3-2 (b) shows predicted velocity potential 

(contours) and related anomalies (shading) in the upper 

troposphere (200 hPa) for DJF. Positive (i.e., convergent) 

anomalies are predicted over the eastern Indian Ocean in 

association with inactive convection over the SETIO. 

Conversely, negative (i.e., divergent) anomalies are predicted 

over the western Indian Ocean and Africa in association with 

active precipitation over the WTIO.  

Figure 3-2 (c) shows predicted stream functions (contours) 

and related anomalies (shading) in the upper troposphere 

(200 hPa) for DJF. Positive (i.e., anticyclonic) anomalies are 

predicted in the Arabian Sea, in association with divergence 

over the western Indian Ocean and Africa, which  influences 

through Japan to North America via a Rossby-wave train 

along the subtropical jet stream. 

Figure 3-2 (d) shows predicted stream functions (contours) 

and related anomalies (shading) in the lower troposphere 

(850 hPa) for DJF. Equatorial symmetric anticyclonic 

anomalies are predicted over the Indian Ocean, which 

generates strong easterly wind anomalies over the southern 

tropical Indian Ocean. Positive (i.e., anticyclonic) anomalies 

are seen over sea areas off the western coast of North America 

and around Japan in association with the barotropic high 

generated from a Rossby-wave train in the upper troposphere. 

 

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

Northern Hemisphere 

Figure 3-3 (a) shows predicted geopotential heights 

(contours) and related anomalies (shading) at 500 hPa for DJF. 

Positive anomalies are predicted over the sea off the western 

coast of North America and around Japan in association with 

the barotropic high. Conversely, negative anomalies are seen 

over northern India and central Asia as well as the northern 

part of America. 

Figure 3-3 (b) shows predicted sea level pressure 

(contours) and related anomalies (shading) for DJF. Positive 

Arctic Oscillation is predicted to be dominant in the Northern 

Hemisphere, but this should be interpreted with caution due 

to low predictability. Positive anomalies are predicted over 

the sea off the western coast of North America and around 

Japan in association with the barotropic high. 

 

(a) 

 

(b) 

 
Figures 3-3  Predicted atmospheric fields from 20ÁN ï 

90ÁN for DecemberïFebruary 2019/2020 (ensemble 

mean of 51 members) 

(a) Geopotential height at 500 hPa (contours) and anom-

aly (shading). The contour interval is 60 m. 

(b) Sea level pressure (contours) and anomaly (shading). 

The contour interval is 4 hPa. 

 

(Takuya Komori, Tokyo Climate Center) 

 

JMAôs Seasonal Ensemble Prediction System 
JMA operates a seasonal Ensemble Prediction System (EPS) using the Coupled atmosphere-ocean General Circulation 

Model (CGCM) to make seasonal predictions beyond a one-month time range. The EPS produces perturbed initial conditions 

by means of a combination of the initial perturbation method and the lagged average forecasting (LAF) method. The 

prediction is made using 51 members from the latest four initial dates (13 members are run every 5 days). Details of the 

prediction system and verification maps based on 30-year hindcast experiments (1981ï2010) are available at 

https://ds.data.jma.go.jp/tcc/tcc/products/model/. 
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Cold Season Outlook for Winter 2019/2020 in Japan 

JMA issued its outlook for the coming winter (December 2019 

ð February 2020) over Japan in September and updated it in 

November based on the Agencyõs seasonal Ensemble 

Prediction System (EPS). This article outlines the outlook 

update of 25 November. 

 

1. Outlook summary (Figure 4-1) 

 ̧ Seasonal mean temperatures are expected to exhibit 

above-normal tendencies nationwide. 

 ̧ Seasonal precipitation amounts on the Sea of Japan side 

of northern and eastern Japan, and seasonal snowfall 

amounts on the Sea of Japan side from northern to 

western Japan, are expected to exhibit below-normal 

tendencies. 

 

2. Outlook background 

Figure 4-2 highlights expected large-scale 

oceanic/atmospheric characteristics for winter. An outline of 

the background to the outlook is given below. 

 ̧ ENSO-neutral conditions are likely to continue until 

winter. Sea surface temperatures (SSTs) are expected to 

be above normal over the western Indian Ocean and the 

western-central part of the tropical Pacific. 

 ̧ In association with the expected SST anomalies, 

convection in the tropics is expected to be enhanced 

over the western Indian Ocean and the western-central 

Pacific and suppressed around the Indonesia. 

 ̧ In the upper circulation fields, wave train conditions are 

expected to appear in association with the above-

mentioned convective activity along the subtropical jet 

stream from the Eurasian continent to Japan with 

northward meandering around the latter, suggesting a 

weaker-than-normal winter monsoon. 

 ̧ Tropospheric temperatures are expected to be above 

normal mainly due to the recent warming trend, which 

is likely to reduce the probability of below-normal 

temperatures. 

(Hiroshi Ohno, Tokyo Climate Center) 

 

 

  

 

 

Figure 4-1 Outlook for winter 2019/2020 temperature 

(upper left), precipitation (upper right) and snowfall 

(lower left) probability in Japan. 

Snowfall amounts are forecasted only for the Sea of Japan 

side from northern to western Japan. 

 

 
















