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Launch of IMA& Global Ensemble Prediction System

JMA replaced the previous @nenth EPS (Ensemb
Prediction System) with the Global EPS (GEPS) on Thi
23 March 2017 to produce prediction maps and gridee
tasets for oemonth predictions on the TCC website.
GEPS is an integrated so
of typhoon information, oieeek forecasts and ongonth
forecasts. Major changes from the previousrmreh EPS
and related performance are describeoviel

1. Change in operational configuration of ensemble
members from initial dates

To support the provision of ofreonth prediction pro-
ucts on the TCC website every Thursday, the GEPS i<
once a week with 50 members composed of 13 mem
each integrated from initial fields at 00 and 12 UTC ev
Tuesday and Wednesday. Those of the previ
Onemonth EPS were composed of 25 memberé éate-
grated from initial fields at 12 UTC every Tuesday &
Wednesday. In terms of gridded dataset disseminatior
onemonth prediction, the 50 members will be compo:
of a 24member set (Tuesday) and a-@&mber set
(Wednesday) as of Thursday 23 Ma&dil7 based on thi:
operational configuration change.

2. Major updates
Major changes in the new GEPS compared with tke
vious Onemonth EPS aras follows:

Atmospheric global circulation model (AGCM)

»Alow-r esol ution wversion
Model (GSM) launched in March 2016 (GSM160
is used with additional improvement of physic
processes.

» Horizontal resolution has been increased fr
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for one-month prediction

TL319 (55 km) to TL479 (40 km) from the initie
time up to 18 days aheaudihereas the resolutiol
from the 18th day on is the same as that of tlee |
vious system (i.e., TL319 (55 kin)

» The number of vertical layers has been increa
from 60 to 100, and the pressure of the top level
been increased from 0.1 to 0.01 hPa.

Ensemble method

» A combination of the Local Ensemble Transfol
Kalman Filter (LETKF) method and the Singul
Vector (SV) methods has been introduced to-f
duce initial perturbation as an alternative to 1
Breeding Growing Mode (BGM) method.

B

» Sea surface temperature pebiation has been ity
duced for production of boundary conditions.

3. Performance

In advance of the upgrade, a full set of hindcast exf
ments for the 3¥ear period from 1981 to 2012 waseex
cuted using the new system. Atmospheric initial conditi
for the experiments were taken from the Japanesg8b
Reanalysis (JRA5, Kobayashi et al. 2015), which is ¢
advanced dataset produced by JMA. Verification of
hindcast for the 3@ear period from 1981 to 2010 ind
cates prediction skill enhancement. By of example,
the forecast mean error of the weak Asian monsool
summer became smaller than that of the previc
Onemonth EPSn terms of velocity potential at 200 hF
(Figure 1), and anomaly correlation coefficients of geo
tential height at 500 hRaver the Northern Hemisphere f
all seasons (Figure 2) show improvement under the
system.
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Figure 1 Climatological fields of velocity potential at 200 hPa (contours) and related mean error (shading) fc
summer with (a) the previous Onemonth EPS and (b) the Global EPS (GEPS)

The contour interval is 2 x $@n?/s.
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Figure 2 Differences in anomalycorrelation coeffi-
cients for onemonth mean geopotential height at
500 hPa

Positive values represent GEPS anomaly correle
coefficients greater than those of the previc
Onemonth EPS. Higher values indicate more accul
forecasts.
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Products foronemonth forecastg are available on the
TCC website:
http://ds.data.jma.go.jp/tcc/tcc/products/model/index.ht

(Shiro Ishizaki Climate Prediction Division)
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El Nifio Outlook (May 2017 i November 2017)

There is a 50% probability that an El Nifio even
emerge by the beginning of boreal autumn. (Article bas
the El Nifio outlook issued on 12 May.201

El Nifio/La Nifia

The NINO.3SST deviation was +0.6°C in April, havin
remained at +0.5°C or more since February. SSTs in /£
were above normal in much of the equatorial Pacific
cept near the date line, where belnarmal values were
observed (Figure8 and 5(a)). Subsurfacdemperatures
were above normal in the western equatorial Pacific
below normain the central part (Figure$ and5(b)). At-
mospheric convective activity was below normal near
date line over the equatorial Pacific, and easterly wind
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Figure 3 Monthly mean (a) sea surface temperatures
(SSTs) and (b) SST anomalies in the Indian and Pacifi

the lower trposphere (trade winds) were near normal o
the central part. In summary, despite the recent persist
of abovenormal NINO.3 SSTs, no clear signs of El Nii
development were observed in April.

JMA's El Nifio prediction model suggests that t
NINO.3 SSTwill be above or near normal during theept
diction period (Figures). Based on this prediction and tt
observations detailed above, there is a 70% likelihood
the fivemonth running mean NINO.3 SST in April will b
+0.5°C or above. However, there ip@bability of around
50% that this value will persist in boreal summer agrd
yond (Figure7). In conclusion, there is a 50% probabili
that an El Nifio event will emerge by the beginning of |
real autumn.
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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 interval
base period for the normal is 1982010

(b)

Ocean areas for April 2017
The contour interval
base period for the normal is 1982010.
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Figure 5 Time-longitude cross sections of (a) SST and (b) ocean heat content (OHC) anomalies along
equator in the Indian and Pacific Ocean areas

OHCs are defined here as vertical averaged temperatures in tB@0top. The base period for the normal is 1¢
i 2010.
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Figure 6 Outlook of NINO.3 SST deviation produced by the El Nifio prediction model

This figure shows a time series of monthly NINO.3 SST deviations. The thicwiihelosed circles show:
observed SST deviations, and the boxes show the values produced for up to six months ahead by tt
prediction model. Each box denotes the range into which the SST deviation is expected to fall with

bility of 70%.

YEARMONTH mean period
MAR | JAN2017-MAY2017
APR | FEB2017-JUN2017 30
MAY |MAR2017-JUL2017 40
2017 JUN |APR2017-AUG2017 50 50
JUL |MAY2017-SEP2017 50 50
AUG (JUN2017-0CT2017 50 50
SEP (JUL2017-NOV2017 50 50

Be nifio

ENsO neutral BLa Nifa

Figure 7 ENSO forecast probabilities based on the El Nifio prediction model

Red, yellow and blue bars indicate probabilities that therfiemth running mean of the NINO.3 SST dev
tion from the latest sliding 3@ear mean will be +0.5°C or above (El Nifio), betwe®m and-0.4°C (BEN-
SO-neutral) and0.5°C or below (La Nifia), respectively. Regular text indicates past months, and bo

indicates current and future months.

Western Pacific and Indian Ocean

The aresaveraged SST in the tropical western Pac
(NINO.WEST) region was near noriria April. It is likely
that the values will remain near normal until boreahst
mer.

The aresaveraged SST in the tropical Indian Oce
(IOBW) region was below normal in April. It is likely the
the values will gradually approach the normal towanel
realsummer.

(Ichiro Ishikawa, Climate Prediction Division
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*

*

The SST normal for the NINO.3 region (57S5°N,

150°Wi 90°W) is defined as anonthly average ove
the latest sliding 3@ear period (1982015 for this
year).

The SST normals for the NINO.WEST region (Eqg.
15°N, 130°Ei 150°E) and the IOBW region (20°S
20°N, 40°Ei 100°E) are defined as linear extrapolatic
with respect tohte latest sliding 3@ear period, in ordel
to remove the effects of significant lotgrm warming
trends okerved in these regions
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JMAG Seasonal Numerical Ensemble Prediction for Boreal Summer 2017

Based on JMAGs seasonal
surface temperature (SST) anomalies are predicted
above normal in the equatorial Pacific during hibizal
summer, suggesting El Nifilke conditions. Active conwe
tion is predicted over the sea east of New Guinea, while
tive convection is predicted over the western Indian O
Precipitation is predicted to be above normal over and a
the Indobina Peninsula and the Philippines, reflecting
active Southeast Asian Monsoon.

1. Introduction

This article outlines JM
prediction for boreal summer 2017 (JunAugust, referred
to as JJA), which was used as a basis forGMA o0 p e |
warmseason outlook issued on 24 May 2017. The outl
is based on the seasonal ensemble prediction system ¢
Coupled Atmospherecean General Circulation Modt
(CGCM). See the column below for system details.

Section 2 outlines globalST anomaly predictions, an
Section 3 describes the associated circulation field gre
tions for the tropics and stthopics. Finally, the circulatior
fields predicted for the midand high latitudes of the
Northern Hemisphere are discussed in Section 4.

2. SST anomalies (FigureB)

Figure 8 shows predicted SSTs (contours) and rels
anomalies (shading) for JJAbove-normal anomalies ari
predicted in the equatorial Pacific, suggesting El NiRe
conditions. Conversely, belemormal anomalies are @r
dictedin some parts of the southern Indian Ocean and
Maritime Continent.

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

Figure9 (a) shows predicted precipitation (contours) ¢
related anomalies (shading) for JJA. Large abowenal
anomalies ar@redicted over the sea east of New Guine:
association with high SSTs exceeding 30°C. Abooamal
anomalies are also predicted over and around the Indoc
Peninsula and the Philippines, reflecting an active Soutt
Asian Monsoon. Meanwhile, belemormal anomalies are
predicted over the sowhsterrindian Ocean in associatio
with low SSTs.
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Figure 8 Predicted SSTs (contours) and SST anomalie
(shading) for Juné August 2017 (ensemble mean of 5
members)
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Figure9 (b) shows predicted velocity potential (contou
and related anomalies (shading) at the upper troposy
(200 hPa) for JJA. Negative (i.e., divergent) anomalies
predicted over the sea east of New Guinea in associi
with heavy precipitation. Convsely, positive (i.e., conve
gent) anomalies are predicted over the western In
Ocean.
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Figure 9 Predicted atmospheric fields from 60°N 60°S
for Junei August 2017 (ensemble mean of 51 members
(a) Precipitation (contours) and anomaly (shading). -
contour interval is 2 mm/day.

(b) Velocity potential at 200 hPa (contours) and anon
(shading). Theontour interval is 2 x fam?s.

(c) Stream function at 200 hPa (contours) and anor
(shading). The contour interval is 16 x°10/s.

(d) Stream function at 850 hPa (contours) and anor
(shading). The contour interval is 5 x*16/s.
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Figure9 (c) shows predicted stream functions (contot
and related anomalies (shading) at the upper troposg
(200 hPa) for JJA. Positige., anticyclonic) anomalies ar
predicted over the northwestern Pacific in association \
active convection over the sea east of New Guinea. ¢
anomalies are also predicted over China, the Indoc
Peninsula and the Philippines in association \&ithactive
Southeast Asian Monsoon, suggesting a more domi
Tibetan High than normal over these regions. Convers
negative (i.e., cyclonic) anomalies are predicted over V
Asia in association with inactive convection in the west
Indian Ocean.

Figure 9 (d) shows predicted stream functions (contot
and related anomalies (shading) at the lower troposp
(850 hPa) for JJA. Negative (i.e., cyclonic) anomalies
predicted over the sea north of the Philippines in associ:
with an active SouthehsAsian Monsoon. Conversely
equatorial symmetric anticyclonic anomalies are predic
over the western Indian Ocean in association with inac
convection.

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

Figure 10 (a) shows predicted geopotential heightsnfc
tours) and related anomalies (shading) at 500 hPa for
Positive anomalies are predicted over most of the Nortl
Hemisphere, reflecting high thickness caused by El
fio-like conditions and global warmingends.

Figure 10 (b) shows predicted sea level pressuren{c
tours) and related anomalies (shading) for JJA. Pos
anomalies are predicted over the main islands of Ja
suggesting a more dominant North Pacific High than r
mal. Conversely, negative amalies are predicted over tt
sea north of the Philippines, suggesting active tropigal
clones in this region.

(Takashi Yamada, Climate Prediction Divisio
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Figures 10 Predicted atmospheric fields from 20°Ni
90°N for Juneé August 2017 (ensemble mean of 5
members)

(a) Geopotential height at 500hPa (contours) and anol
(shading). The contour interval is 60 m.

(b) Sea level pressure (contours) and anomaly (shad
Thecontour interval is 4hPa.

JMAGs Se Bnsembla Prediction System

JMA operates a seasonal Ensemble Prediction System (EPS) us@muhled émosphereocean General Circulation

Model (CGCM) to make seasonal predictions beyond ampeth timerange. The EPS produces perturbed initial-co
ditions by means of a combination of the initial perturbation method and the lagged average forecasting (LAF) r
The prediction is made using 51 members from the l&eastnitial dates {3 membersarerun everys days). Details of

the prediction system and verification maps based eye@0 hindcast experiments @8 2010) are available at

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