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Correlation Coefficient

1. ENSO Physics-based statistical prediction

Based on the ENSO recharge oscillator theory and forcing factors,

the statistical model focus on two types of ENSO prediction.
Predictive factors consists of Nifio index, tropical Pacific \WW\WV

(Jin 1997: Jin and An 1999; Ren and Jin 2013)

Index. WP zonal wind stress index, 10D index.

NIino(t + At) = eNino(t) + Sz (t) + MWWV (1) + fIOD(t) +c¢

Independent Sample Validation Cross Validation

Training:1980—-1995 Prediction:1996-2013 Cross Volidation for period 1980-2013
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2. BCC_CSM1.1m Ensemble prediction

LAF

BCC-CSM1.1m

SVD

Horizontal res: 110km

BCC_AGCM2.2: T106, 26 levels
MOM_L40:0.333° /1°
(Wu et al. 2014)
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3. Analogue-dynamical correction prediction (ADEPS)

Using the historical information, we
developed the analogue dynamical

correction strategy to the ENSO

prediction of the climate model.
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Comparison of all prediction methods
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Fig.3 Temporal anomaly correlation coefficients of

Nifio3. 4 index prediction by SEMAP2. 0
during 1996 —2015 for BCC_CSMI1. 1m (red line).

ADEPS (blue line) . statistical prediction model

(STA. green line) . and their ensemble mean

(MME., black line) ., respectively
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Fig. 4 Seasonal dependence of temporal anomaly correlation coefficients of Nifio3, 4 index prediction by
SEMAPZ, 0 during 1996—2015 for BCC_CSMI, Im (b}, ADEPS (¢), statisitical prediction model (STA, d), and
their ensemble mean (MME, a), respectively

(Where r-axis is forecast months and y-axis the initial calendar months)
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2) Performance of the 2014/2016 Strong El Nino event

2014 Spring
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2015 Spring: ENSO type transition
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ENSO SST Indices (K): BCC_CSM1.1m forecast

25

Monitor (ERSST): 201403-201502; Forecast: 201503-201602
NinoZ

1 1 1 1 1 1 1 1 1 1 1 1
Mar May Jul Sep Nov Jani5 Mar May Jul Sep Nov Jani6

Nino3.4

1 1 1 1 1 1 1 1 1 1 1 1
Mar May Jul Sep Nov Jani5 Mar May Jul Sep Nov Janif

CTI (Cold Tongue Index)

S
W~ annn
A ]

oyl o~
| AT

I I I I I I I I I I I I
Mar May Jul Sep Nov Jani5 Mar May Jul Sep Nov Jani6

WPI (Warm Pool Index)

[~
|

IEI}GIHIH‘I’EIHI)&I:’T&&::

i

I I I I I I I I I I I I
Mar May Jul Sep Nov Jani5 Mar May Jul Sep Nov Janig

Bl >0 [ <0 Obs. =— statis. = ADEPS-2
>0 [ <0 BCC-CSMi.1m ensemble mean

August

ENSQO SST Indices (K): BCC/LCS SEMAPZ2.0 forecast
Monitor (OISST): 201408-201507; Forecast: 201508-201607
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Monthly Mean SST Anomaly 201504

NinoCE indices (3—mon running mean)
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2015 Autumn

Monitor (OISST):201408—201508 ; Forecast : 201509=201608
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ENSO SST Indices (K): BCC/LCS SEMAP2.0 forecast

Monitor (OISST): 201502-201601; Forecast: 201602-201701
NEPI (Nino Eastern Pacific Index)
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2016 Spring

El Nino event is expected to weaken and
end in May, followed by a neutral state
In summer, and possibly grow into a cold
event in autumn.

El Nino-Southern Oscillation (ENSO) Recharge Oscifator Indices
Observation ( OISST+GODAS ) : 201410---201609
Nino3.4 Index (K)  Recharge Discharge Index (2./10"-6) Zonal mean R0C Depth Index (10m)




3) Outlook of ENSO for 2016/2017 winter

ENSO SST Indices (K): BCC SEMAP2.0 forecast
Monitor (OISST)i201510:201609; Forecast: 201610-201709
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Monitoring

Tropical SSTA

Tropical Pacific SSTA (K): BCC_CSM1.1m forecast
Monitor (OISST): 201603-201609; Forecast: 201610-201704
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Zonal Wind Stress (25-2N

Upper-level ocean heat content

tropical

extra-tropical

ENSO evolutions at Equator: BCC_CSM1.1m forecast

Monitor : 201510-201609; Forecast: 201610-201710
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L_ow level

MJO phase [RMM1, RMM2]
Monitor (T639+FYB): 20160917-20161016
Forecast : 20161017-20161115
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Dynamical Attribution Analysis based on BJ index
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Diagnosis and Prediction of ENSO Feedback Processess
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A weak La Nina event is expected since August 2016, and

could last until next spring.
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