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1. IMA’s system for ENSO
monitoring and prediction

o« SST analysis: COBE-SST
e (Qcean data assimilation: MOVE-G
e Prediction model: IMA/MRI-CGCM



Sea surface temperature: COBE-SST

*Using only in-situ observations. *Provided as monthly averaged

eHorizontal resolution: 1° x 1° grid point data.

*Optimal interpolation (Ol)
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1-month mean sea surface temperature observed in Sep. 2014 when the
; conditions in the equatorial Pacific Ocean stayed close to normal. 4



Quantitative definition of El Nino (La Nina) event

/Definition of El Nino (La Nina) by JMA

»5-month running mean of NINO.3 SST deviation stays +0.5°C or higher

(-0.5°C or lower) for 6 consecutive months or longer.

»NINO.3 SST deviation is defined as deviation from the latest 30-year
k(e.g. 1984-2013 for the year 2014) average. Y,
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Ocean Data Assimilation System: MOVE-G

Past Ocean General Circulation Model (MRI.COM) Prediction Future

IAU (Incremental Analysis Update)
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Qrggi'cti'on model: IMA/MRI-CGCM
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Prediction model: IMA/MRI-CGCM

JMA/MRI-CGCM ( Current ) JMA/MRI-CGCM2 ( Next )

Atmosphere TL95L40, ~180km, Up to 0.4hPa
(JMA-AGCM)

Ocean 1.0° (lon) x 0.3-1 °(lat) L51
(MRI.COM) 75°S-75°N Ocean

(Tsujino et al 2010) Sea-ice climatology

Coupler (Scup) 1-hour coupling interval
(Yoshimura and Momentum and heat flux
Yukimoto 2008) adjustments

Atmosphere: JRA-25
Land: Climatology
with ERA-15 forcing
Ocean: MOVE/MRI.COM-G
T, S&SSH (Usui et al. 2006)
Sea-ice climatology

Initial Condition

Ensemble Size 51

TL159L60 , ~110km, Up to 0.1hPa
Stochastic Tendency Perturbation
GHG forcing from RCP4.5 scenario

1.0° (lon) x 0.3-0.5 ° (lat) L53
Global Ocean with Tripolar Grid
Sea-ice model

1-hour coupling interval
No flux adjustment

Atmosphere: JRA-55
Land: JRA-55 land analysis

Ocean: MOVE/MRI.COM-G2
T, S & SSH
Sea-ice model

51
(13 BGMs, 4 days with 5-day LAF)

(9 BGMs, 6 days with 5-day LAF)
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Prediction model performance
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(JMA's results overlayed on Fig. 8 of Jin et al. 2008)

Jin E. K., James L. Kinter Ill, B. Wang, C.-K. Park, I.-S. Kang, B. P. Kirtman, J.-S. Kug, A. Kumar, J.-J. Luo, J. Schemm, J. Shukla and T.
Yamagata, 2008: Current status of ENSO prediction skill in coupled ocean—atmosphere models. Clim. Dyn., 31, 647—-666.
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2. Current Conditions
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ENSO monitoring indices (NINO.3 SST)

»The monthly NINO.3 SST deviation in September was +0.4°C .
» The 5-month running mean values for July was +0.5°C .

2013 2014
Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep.
Monthly mean SST 247 | 249 | 25.1 | 25.3 | 255 | 27.0 | 27.7 | 27.6 | 27.2 | 26.1 | 25.3 | 25.3
SST deviation -0.2 | 00 | +01 | -0.2 | -0.8 | -0.1 | +0.3 | +0.6 | +t0.8 [ +0.4| +0.3 | +0.4
5-month mean -0.2 | 01| -02{-02]|-01| 00 |+0.2| +0.4 | +0.5 [ +0.5
SOl 00 |+08 | +01 | +1.1 | 00 | -09 |+0.8| +0.7 | +0.2 | -0.2 | -0.9 | -0.6
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Oceanic conditions in the tropics 1

western to eastern equatorial Pacific.

»SSTs were remarkably above normal in the western equatorial Pacific.
»Subsurface temperatures were above normal in most regions from the
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Ocean conditions for
September, 2014.
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Oceanic conditions in the tropics 2

»Positive SSTAs strengthened in the western equatorial Pacific.
»A Warm Kelvin wave propagated eastward and weakened in September.
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Longitude-time section of SSTA(left) and OHCA(right) along the equator from Oct. 2013 to Sep. 2014.
OHC (ocean heat content) is water temperature vertically averaged from the surface to 300m depth.
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Atmospheric conditions in tropics

line to the eastern equatorial Pacific.

equatorial Pacific.

= ENSO neutral conditions continued.

/>Atmospheric convective activities were near normal from near the date\

»Easterly winds in the lower troposphere were near normal in the central

\ 30N

OLR anomalies Sep. 2014 .
Blue: more active EQ|-
Yellow: less active

NS
GE
. . I I - '|“““““':'“““““'
_Zodnal w_lnctlh mp 1 fﬂwwﬂf“&w i Wﬂﬂt\ i m 1westerly
central 2 [ Uppertropesphere [ e ‘easterly
. 2 ______________________I__________I___________I__________I______________________I__________I__________I
equatorial ssoce ] i----t;—;g--gém{-gﬁ}trepbwhierﬁp 1westerly
Pacific B A == A W P | B NS PN
Y N | B | L | easterly
Q hﬂg?;,”mbgical 2004 2005 2006 2007 2008 2008 2010 2011 2m2 2013 2014
(U)) o 14



3. Outlook



Model prediction (JMA/MRI-CGCM)

v'NINO.3 SST will be near normal or above normal during the northern
hemisphere autumn and winter.
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= The possibility of development of El Nino conditions during the

northern hemisphere autumn and winter is comparable to that of
| continuation of ENSO neutral conditions.




Model predictions (compiled by IRY)

[\/For winter (DJF), about 70% of the models predict El Nifio.
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NINO 3.4 SST anomaly
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Qutlooks from NOAA and BoM(Australia)

v'"NOAA: El Nifio is favored to begin in the next 1-2 months and last into

the Northern Hemisphere spring 2015.
v'BoM: Chance of El Nifio remains at least 50%.
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Early-Oct CPC/IRI Cansensus Probabilistic ENSO Forecast

EMSO state based on NINO3.4 3ST Anomaly
Meutral ENSO: -0.5°C to 0.5°C
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4, Summary
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Summary

«ENSO neutral conditions continued in the equatorial Pacific.

« The possibility of development of El Nifio conditions during the northern
hemisphere autumn and winter is comparable to that of continuation of
ENSO neutral conditions.

B Current condition

v Oceanic and atmospheric conditions in the equatorial Pacific indicate
ENSO neutral conditions.

» JMA'’s monthly ENSO Monitoring Index (NINO.3) in September : +0.4°C
» Positive SSTA in the western equatorial Pacific

» Positive OHCA in most regions of the equatorial Pacific

» Near normal zonal winds over the central equatorial Pacific

» Near normal atmospheric convections from near the dateline to the eastern
equatorial Pacific

B Predictions by JMA/MRI-CGCM

v" NINO.3 SST will be near normal or above normal during the northern
hemisphere autumn and winter.
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Thank you
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Backup Slides
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Ocean observing network for El Nino monitoring

BATHY/TESAC TAC/TRITON (SEP2014)
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Ocean observing network for El Nino monitoring

BATHY/TESAC TAO/TRITON (SEP2002)
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Ocean observing network for EI Nino monitoring
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WWV (from PMEL Web site)

Warm Water Volume (5°N—5°S, 120°E—-80°W)
and NINO 3.4 S5T Anomaly
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WWV (from CPC Web site)

Anomalous Depth (m) of 20C Isatherm Averaged in [120E—-80W, 55S—5N]
Ensemble Mean
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Recent SST indices (10-day mean)
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Historical ENSO events

SST Deviation at NINO.3 (5S-5N,150W-90W)
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NINO.WEST / 1OBW

SST Deviation at NINO.WEST(EQ-15N,130E-150E)
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SST Deviation at IOBW (20S-20N,40E-100E)
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SST indices (nhot detrended)
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Time-longitude sections along Eq.
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Time-longitude sections of OHCA
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EqQ. P’a sections (pentad mean)
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OLR anomalies in tropics
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Time-longitude sections along Eq.
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Time-longitude sections of zonal wind anomalies along Eq.
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Model predictions by other centers
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JMA/MRI-CGCM: ensemble method
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JMA/MRI-CGCM hindcast skills (1979-2007)
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SKILL OF REAL-TIME SEASONAL ENSO MODEL PREDICTIONS (2002-11)
Barnston et al. (2012)

Correlation by Lead Time (all seasons)
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Climate tendencies during El Niho/La Ninha
in boreal winter

c
Niflo/La Nina events are statistically significant in boreal winter.

v El Nifio : warm tendencies from Malaysia to the Philippines

\.¥'La Nifa : cool and wet tendencies from Cambodia to Malaysia

he maps show the regions where climate tendencies observed during El

El Nifo La Nina
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ENSO impacts on the climate in Japan

Statistics indicate :
-Warm winter tendencies during El Nifo
- Cold winter tendencies during La Nina.
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NIND.3 anomaly

JMA/MRI-CGCM recent prediction

NING.3 anamaly
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NINO3 .4 SST Anomaly (°C)
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Mid-May 2014 Plume of Model ENSQ Predictions
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NINO3 .4 SST Anomaly (°C)
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