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JMA replaced the previous One-month EPS (Ensemble 

Prediction System) with the Global EPS (GEPS) on Thursday 

23 March 2017 to produce prediction maps and gridded da-

tasets for one-month predictions on the TCC website. The 

GEPS is an integrated solution supporting JMAõs issuance 

of typhoon information, one-week forecasts and one-month 

forecasts. Major changes from the previous One-month EPS 

and related performance are described below. 

 

1. Change in operational configuration of ensemble 

members from initial dates 

To support the provision of one-month prediction prod-

ucts on the TCC website every Thursday, the GEPS is run 

once a week with 50 members composed of 13 members 

each integrated from initial fields at 00 and 12 UTC every 

Tuesday and Wednesday. Those of the previous 

One-month EPS were composed of 25 members each inte-

grated from initial fields at 12 UTC every Tuesday and 

Wednesday. In terms of gridded dataset dissemination for 

one-month prediction, the 50 members will be composed 

of a 24-member set (Tuesday) and a 26-member set 

(Wednesday) as of Thursday 23 March 2017 based on this 

operational configuration change. 

 

2. Major updates 

Major changes in the new GEPS compared with the pre-

vious One-month EPS are as follows: 

 

 ̧ Atmospheric global circulation model (AGCM) 

» A low-resolution version of JMAôs Global Spectral 

Model (GSM) launched in March 2016 (GSM1603) 

is used with additional improvement of physical 

processes. 

 

» Horizontal resolution has been increased from 
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TL319 (55 km) to TL479 (40 km) from the initial 

time up to 18 days ahead, whereas the resolution 

from the 18th day on is the same as that of the pre-

vious system (i.e., TL319 (55 km)). 

 

» The number of vertical layers has been increased 

from 60 to 100, and the pressure of the top level has 

been increased from 0.1 to 0.01 hPa. 

 

 ̧ Ensemble method 

» A combination of the Local Ensemble Transform 

Kalman Filter (LETKF) method and the Singular 

Vector (SV) methods has been introduced to pro-

duce initial perturbation as an alternative to the 

Breeding Growing Mode (BGM) method. 

 

» Sea surface temperature perturbation has been intro-

duced for production of boundary conditions. 

 

3. Performance 

In advance of the upgrade, a full set of hindcast experi-

ments for the 32-year period from 1981 to 2012 was exe-

cuted using the new system. Atmospheric initial conditions 

for the experiments were taken from the Japanese 55-year 

Reanalysis (JRA-55, Kobayashi et al. 2015), which is an 

advanced dataset produced by JMA. Verification of the 

hindcast for the 30-year period from 1981 to 2010 indi-

cates prediction skill enhancement. By way of example, 

the forecast mean error of the weak Asian monsoon in 

summer became smaller than that of the previous 

One-month EPS in terms of velocity potential at 200 hPa 

(Figure 1), and anomaly correlation coefficients of geopo-

tential height at 500 hPa over the Northern Hemisphere for 

all seasons (Figure 2) show improvement under the new 

system. 

 

 

 

 

 

 

(Koji Ishihara, Climate Prediction Division) 
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(a) Previous One-month EPS (b) Global EPS (GEPS) 

  

Figure 1 Climatological fields of velocity potential at 200 hPa (contours) and related mean error (shading) for 

summer with (a) the previous One-month EPS and (b) the Global EPS (GEPS) 

The contour interval is 2 × 10
6
 m

2
/s. 

 

Figure 2 Differences in anomaly correlation coeffi-

cients for one-month mean geopotential height at 

500 hPa 

Positive values represent GEPS anomaly correlation 

coefficients greater than those of the previous 

One-month EPS. Higher values indicate more accurate 

forecasts. 

 

 

Products for one-month forecasting are available on the 

TCC website: 

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

 

(Shiro Ishizaki, Climate Prediction Division) 
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 EEll  NNiiññoo  OOuuttllooookk  ((MMaayy  22001177  ïï  NNoovveemmbbeerr  22001177)) 

 

There is a 50% probability that an El Niño event will 

emerge by the beginning of boreal autumn. (Article based on 

the El Niño outlook issued on 12 May 2017.) 

 

El Niño/La Niña 

The NINO.3 SST deviation was +0.6°C in April, having 

remained at +0.5°C or more since February. SSTs in April 

were above normal in much of the equatorial Pacific ex-

cept near the date line, where below-normal values were 

observed (Figures 3 and 5(a)). Subsurface temperatures 

were above normal in the western equatorial Pacific and 

below normal in the central part (Figures 4 and 5(b)). At-

mospheric convective activity was below normal near the 

date line over the equatorial Pacific, and easterly winds in 

the lower troposphere (trade winds) were near normal over 

the central part. In summary, despite the recent persistence 

of above-normal NINO.3 SSTs, no clear signs of El Niño 

development were observed in April. 

JMA's El Niño prediction model suggests that the 

NINO.3 SST will be above or near normal during the pre-

diction period (Figure 6). Based on this prediction and the 

observations detailed above, there is a 70% likelihood that 

the five-month running mean NINO.3 SST in April will be 

+0.5°C or above. However, there is a probability of around 

50% that this value will persist in boreal summer and be-

yond (Figure 7). In conclusion, there is a 50% probability 

that an El Niño event will emerge by the beginning of bo-

real autumn. 

 

 

 (a) 

(b) 

Figure 3 Monthly mean (a) sea surface temperatures 

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

Ocean areas for April 2017 

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

base period for the normal is 1981 ï 2010. 

Figure 4 Monthly mean depth-longitude cross sections 

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

the equatorial Indian and Pacific Ocean areas for April 

2017 

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

base period for the normal is 1981 ï 2010. 

 

(a) 

(b) 

(a) (b) 

Figure 5 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 300 m. The base period for the normal is 1981 

ï 2010. 
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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. 

 

1. Introduction  

This article outlines JMAôs dynamical seasonal ensem-

Figure 6 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 proba-

bility of 70%. 

 

Figure 7 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 devia-

tion from the latest sliding 30-year mean will be +0.5°C or above (El Niño), between +0.4 and -0.4°C (EN-

SO-neutral) and -0.5°C or below (La Niña), respectively. Regular text indicates past months, and bold text 

indicates current and future months. 

Western Pacific and Indian Ocean 

The area-averaged SST in the tropical western Pacific 

(NINO.WEST) region was near normal in April. It is likely 

that the values will remain near normal until boreal sum-

mer. 

The area-averaged SST in the tropical Indian Ocean 

(IOBW) region was below normal in April. It is likely that 

the values will gradually approach the normal toward bo-

real summer.  

(Ichiro Ishikawa, Climate Prediction Division) 

 

*  The SST normal for the NINO.3 region (5°S ï 5°N, 

150°W ï 90°W) is defined as a monthly average over 

the latest sliding 30-year period (1986-2015 for this 

year). 

* 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 the latest sliding 30-year period, in order 

to remove the effects of significant long-term warming 

trends observed in these regions. 
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 JJMMAAôôss  SSeeaassoonnaall  NNuummeerriiccaall  EEnnsseemmbbllee  PPrreeddiiccttiioonn  ffoorr  BBoorreeaall  SSuummmmeerr  22001177 

 

Based on JMAõs seasonal ensemble prediction system, sea 

surface temperature (SST) anomalies are predicted to be 

above normal in the equatorial Pacific during this boreal 

summer, suggesting El Niño-like conditions. Active convec-

tion is predicted over the sea east of New Guinea, while inac-

tive convection is predicted over the western Indian Ocean. 

Precipitation is predicted to be above normal over and around 

the Indochina Peninsula and the Philippines, reflecting an 

active Southeast Asian Monsoon. 

 

1. Introduction  

This article outlines JMAôs dynamical seasonal ensemble 

prediction for boreal summer 2017 (June ï August, referred 

to as JJA), which was used as a basis for JMAôs operational 

warm-season outlook issued on 24 May 2017. 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 predic-

tions 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 8) 

Figure 8 shows predicted SSTs (contours) and related 

anomalies (shading) for JJA. Above-normal anomalies are 

predicted in the equatorial Pacific, suggesting El Niño-like 

conditions. Conversely, below-normal anomalies are pre-

dicted in some parts of the southern Indian Ocean and the 

Maritime Continent. 

 

3. Prediction for the tropics and sub-tropics (Figure 9) 

Figure 9 (a) shows predicted precipitation (contours) and 

related anomalies (shading) for JJA. Large above-normal 

anomalies are predicted over the sea east of New Guinea in 

association with high SSTs exceeding 30°C. Above-normal 

anomalies are also predicted over and around the Indochina 

Peninsula and the Philippines, reflecting an active Southeast 

Asian Monsoon. Meanwhile, below-normal anomalies are 

predicted over the southeastern Indian Ocean in association 

with low SSTs. 

Figure 9 (b) shows predicted velocity potential (contours) 

and related anomalies (shading) at the upper troposphere 

(200 hPa) for JJA. Negative (i.e., divergent) anomalies are 

predicted over the sea east of New Guinea in association 

with heavy precipitation. Conversely, positive (i.e., conver-

gent) anomalies are predicted over the western Indian 

Ocean. 

Figure 8 Predicted SSTs (contours) and SST anomalies 

(shading) for JuneïAugust 2017 (ensemble mean of 51 

members) 

Figure 9 Predicted atmospheric fields from 60°N ï 60°S 

for JuneïAugust 2017 (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 × 10
6
 m

2
/s. 

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

(shading). The contour interval is 16 × 10
6
 m

2
/s. 

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

(shading). The contour interval is 5 × 10
6
 m

2
/s. 

(a) 

(b) 

(c) 

(d) 



 

TCC News                                6                       No. 48 | Spring 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 con-

ditions 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 

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

 

Figure 9 (c) shows predicted stream functions (contours) 

and related anomalies (shading) at the upper troposphere 

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

predicted over the northwestern Pacific in association with 

active convection over the sea east of New Guinea. Such 

anomalies are also predicted over China, the Indochina 

Peninsula and the Philippines in association with an active 

Southeast Asian Monsoon, suggesting a more dominant 

Tibetan High than normal over these regions. Conversely, 

negative (i.e., cyclonic) anomalies are predicted over West 

Asia in association with inactive convection in the western 

Indian Ocean. 

Figure 9 (d) shows predicted stream functions (contours) 

and related anomalies (shading) at the lower troposphere 

(850 hPa) for JJA. Negative (i.e., cyclonic) anomalies are 

predicted over the sea north of the Philippines in association 

with an active Southeast Asian Monsoon. Conversely, 

equatorial symmetric anticyclonic anomalies are predicted 

over the western Indian Ocean in association with inactive 

convection. 

 

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

Northern Hemisphere 

Figure 10 (a) shows predicted geopotential heights (con-

tours) and related anomalies (shading) at 500 hPa for JJA. 

Positive anomalies are predicted over most of the Northern 

Hemisphere, reflecting high thickness caused by El Ni-

ño-like conditions and global warming trends. 

Figure 10 (b) shows predicted sea level pressure (con-

tours) and related anomalies (shading) for JJA. Positive 

anomalies are predicted over the main islands of Japan, 

suggesting a more dominant North Pacific High than nor-

mal. Conversely, negative anomalies are predicted over the 

sea north of the Philippines, suggesting active tropical cy-

clones in this region. 

 

(Takashi Yamada, Climate Prediction Division) 

Figures 10 Predicted atmospheric fields from 20°N ï 

90°N for JuneïAugust 2017 (ensemble mean of 51 

members) 

(a) Geopotential height at 500hPa (contours) and anomaly 

(shading). The contour interval is 60 m. 

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

The contour interval is 4hPa. 

(a) 

(b) 

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



















