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We have been conducting seasonal predictions every month using the SINTEX-F1 seasonal prediction system on the Earth
Simulator and providing a real-time outlook of seasonal to interannual climate prediction on our website (http://www.jamstec.go.jp/
frcge/research/d1/iod/e/seasonal/outlook.html). In 2015, an extremely strong El Niflo event and a positive Indian Ocean Dipole event
co-occur and influence on abnormal weather and climate in the world. The SINTEX-F system successfully had predicted it and the
information was provided on our websites and the JAMSTEC news sites.

Beyond the climate variables predictions, we also explored the seasonal predictability of the Australian wheat yield variations
based on the SINTEX-F seasonal prediction, and found that about 20% of the observed year-to-year wheat yield variances is
predictable from the April 1" initialization.

In an attempt to provide about 10 km-scale forecast of the austral summer precipitation over South Africa, we developed the
dynamical downscaling system of SINTEX-F2v forecasts (100 km-sclae) using the WRF model. It successfully improved the skill

scores of summer rainfall over South Africa.

Keywords: Seasonal Prediction, Societal Application, Climate Model, Dynamical Downscaling, Agriculture

1. Prediction of the super El Nifio and the positive
Indian Ocean Dipole in 2015

Figure 1a shows monthly averaged time series of the El Nifio
Index (Nifio3.4: SST anomalies averaged over 150°-90°W and
5°S-5°N, °C). Nino3.4 developed rapidly from May 2015, and
reached above 2 °C in August 2015. Some researcher called the
extremely strong event as “super” El Nifio. The SINTEX-F1

system successfully predicted the occurrence of the super El

Nifio in the August from the 2015 May 1st initialization.

In the boreal summer of 2015, the positive Indian Ocean
Dipole co-occurred with the super El Nifio. This is also
successfully predicted by the SINTEX-F1 system from the 2015
May 1st initialization (Fig. 1b).

Those information was provided on our website and the
JAMSTEC News Site.

- SINTEX-F seasonal outlook on “http://www.jamstec.go.jp/

, (@) Nino3.4 [°C] 5 (b) DMI [oC]
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Fig. 1 (a) Nifio3.4 (°C). Blue and red lines indicate observation and the prediction from the 2015 May 1st initialization (9 ensemble mean predictions

in red, and each ensemble prediction in gray). (b) Same as (a), bur for the Indian Ocean Dipole Index (SST difference between the western and

eastern Indian Ocean. Unit is °C).
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frcge/research/d1/iod/e/seasonal/outlook.html”

- JAMSTEC News “Future outlook for Super El Nifio-Signs
of La Nifia in late 2016  http://www.jamstec.go.jp/e/
jamstec_news/20151104/

-JAMSTEC News “Signs of Indian Ocean Dipole
Emergence As Predicted

- Prospects of the coming season ™ http://www.jamstec.go.jp/
e/jamstec_news/20150724/

Prediction of the Australian Winter Wheat
Yields based on seasonal climate prediction (Yuan
and Yamagata 2015[1])

Impacts of the Indian Ocean Dipole (IOD), two different
types of El Nifio/Southern Oscillation (ENSO): canonical
ENSO and ENSO Modoki, on the year-to-year winter wheat
yield variations in Australia have been investigated (Fig. 2).
It is found that IOD plays a dominant role in the recent three
decades; the wheat yield is reduced (increased) by —28.4%
(12.8%) in the positive (negative) IOD years. The predicted
September-November IOD indices by the SINTEX-F ocean-

atmosphere coupled model initialized on April 1st just before
the sowing season explain about 20% of the observed year-
to-year wheat yield variances. The present study may lead
to a possible scheme for predicting wheat yield variations in

Australia in advance by use of simple climate mode indices.

3. Improvements to the WRF Seasonal Hindcasts
over South Africa by Bias Correcting the Driving
SINTEX-F2v CGCM Fields (Ratnam et al. 2016[2])
In our pursuit to improve the seasonal forecasts over South

Africa, we carried out dynamical downscaling of the 1-month-

lead SINTEX-F2v CGCM forecasts using the WRF Model. To

do away with the systematic biases of the SINTEX-F2v CGCM
we configured an experiment wherein the WRF Model was
forced by the mean bias-corrected SINTEX-F2v CGCM fields.

The mean bias correction was to replace the SINTEX-F2v

6-hourly climatology with the corresponding 6-hourly ERA-

Interim climatological fields. But the evolution of SINTEX-F2v

anomalies remained the same in both experiments. Evaluation of

the anomaly correlation coefficients (ACC) between the model

b Australian Wheat Yield Anomalies (%)

Fig. 2

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Time series of the year-to-year anomalous percentages (%) of the Australian winter wheat yields with the three-month-running mean indices

of IOD (DM, red line), canonical ENSO (Nifio3, blue line) and ENSO Modoki (EMI, gray line). The September-November DMI (red, °C),
November-January Nifo3 (blue, °C) and June-August EMI (gray, °C) are superimposed after multiplied by 15. Years in the X-axis denote the

years when the wheat is sowed.

(a)SINTEX-F2

(b)WRFsint

Q

B o o

—

(b)WRFsintcorr

Fig. 3 (a) ACC of the ensemble mean SINTEX-F2v forecast anomalies with respect to the observational data of the GPCP. (b) As in (a), but for the
ACC of the WRF forecast anomalies driven by SINTEX-F2v. (¢) As in (b), but for the ACC of the WRF forecast anomalies driven by the bias

corrected SINTEX-F2v.
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forecast anomalies and the verifying datasets showed that the
WRF Model driven by the bias-corrected SINTEX-F2v fields
had the higher skill in precipitation forecast compared to both
the SINTEX-F2v and the WRF Model forced by the uncorrected
SINTEX-F2v fields (Fig. 3).
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