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We have been conducting seasonal predictions every month using the SINTEX-F 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/aplinfo/sintexf/e/seasonal/outlook.html). In 2020, the system successfully predicted

occurrence of a negative Indian Ocean Dipole event. We provided the information through our open websites not only for

researchers, but also for general public. We have also started to provide a real time seasonal prediction by “F2si”, which uses

sea surface temperature as well as sea ice concentration for the initialization, as one of SINTEX-F multi model ensemble

systems.
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1. Prediction of a negative Indian Ocean Dipole in 2020

The Indian Ocean Dipole (IOD) is an intrinsic air-sea coupled
climate phenomenon in the tropical Indian Ocean, of which name
was introduced because of the dipolar structure of both oceanic
and atmospheric anomalies along the equator. A negative IOD is
associated with a warming off the Sumatran coast and a cooling
over the western equatorial Indian Ocean (Fig. 1). For example,
a super negative IOD event occurred in 2016, which was the
strongest negative 10D in the period since 1980 (Lu et al. 2018
[1]). It led to the East African drought in 2016. As reported by the
Inter-Agency Working Group (IAWG) in December 2016, over
15 million people in Somalia, Ethiopia and Kenya were
experiencing devastating drought, food insecurity and unsafe
drinking water. The successful prediction of such a super event at
long lead time may contribute to reducing the risks of
socioeconomic losses by introducing suitable measures for
adaptation.

Figure 1: Schematic figure of a negative Indian Ocean Dipole

(positive/negative sea surface temperature anomalies: red/blue;

above-normal-rainfall anomalies: white; surface wind

anomalies: arrow, respectively)

4 years after the 2016 negative IOD event, a negative Indian
Ocean Dipole occurred in 2020, which was not so strong. The
JAMSTEC/APL multi model ensemble system “SINTEX-F
Family” (Doi et al. 2020 [2]) successfully predicted occurrence
of a negative Indian Ocean Dipole event in 2020 one season
ahead (Fig. 2). We provided the information through our open
websites not only for researchers, but also for general public.
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Figure 2: Monthly Indian Ocean Dipole Mode Index (DMI) in
2020 (°C) from the observational data of NOAA OISSTv2
(black) and the prediction issued on 1 May 2020 with the 9-
ensembles by the F1 (thin orange, each ensemble member; thick
red, ensemble mean, Luo et al. 2005 [3]), the 12-ensembles by
the F2 (thin right green, each ensemble member; thick green,
ensemble mean, Doi et al. 2016 [4]), the 12-ensembles by the F2-
3DVAR (thin right blue, each ensemble member; thick blue,
ensemble mean, Doi et al. 2017 [5]), and the all ensemble mean
(thick purple, “SINTEX-F Family” (Doi et al. 2020 [2]). DMI is

defined as the SST anomaly difference between the western pole
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off East Aftica (50-70°E, 10°S to 10°N) and the eastern pole off
Sumatra (90-110°E, 10°S to equator).

Figure 3a shows a horizontal map of precipitation anomaly
averaged from September through November 2020. It shows
above-normal rainfall over Indonesia, probably due to
occurrence of the negative Indian Ocean Dipole. That was
successfully predicted by the SINTEX-F system (Fig. 3b).
However, there is disagreements between the observation and the
prediction over East Africa, Australia, and East Asia, which is
suggested to be partly influenced by the IOD. We need further
analysis to understand teleconnection patterns from negative
10D events and their potential predictability.
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Figure 3: (a) a horizontal map of precipitation anomaly
averaged from September through November 2020 (mm/day) by
the CMAP data. (b) Same as (b), but for prediction issued on May
13 by the SINTEX-F Family system (ensemble mean).

2. SINTEX-F2si system

We have started to provide a real time seasonal prediction by
“F2si”, which uses sea surface temperature as well as sea ice
concentration for the initialization (Morioka et al. 2019 [6]), as
one of SINTEX-F multi model ensemble systems.

For example, Figure 4 shows prediction of 2m air temperature
anomaly in December 2020 issued on November 1% 2020 by “F2”
and “F2si”. We can see some difference over Canada and
Antarctic regions. We need further analysis to understand the

differences from a viewpoint of influences of sea ice
concentration.

Figure 4: (a) 2m temperature anomaly in December 2020 by
NCEP/NCAR reanalysis data (°C) and its prediction issued on
November 132020 by (b) the F2 (12 ensemble mean) and (c) the
F2si (12 ensemble mean).
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