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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 2019, we have started to provide a

real time seasonal prediction by SINTEX-F multi model ensemble system i.e. the “SINTEX-F Family”. The system

successfully predicted cozodoki event in 2019. We provided the information through our open websites not only for

researchers, but also for general public.

We have developed a Malaria prediction system based on SINTEX-F real time seasonal forecasts in South Africa.

Keywords : Seasonal prediction, Indian Ocean Dipole, Maralia prediction, Model ensemble prediction

1. Real time predictions

For our climate predictions, almost 15 years ago, we have
developed the SINTEX-F1 ocean-atmosphere coupled general
circulation model under the EU-Japan research collaboration.
Based on this seasonal prediction system ("F1", Luo et al. 2005
[1]), we have performed climate predictions 2 year ahead and
distributed the prediction information on JAMSTEC website
since 2005
(http://www.jamstec.go.jp/aplinfo/sintexf/e/seasonal/outlook.ht

ml). We have achieved great successes in these years and
SINTEX-F1 has become one of the leading models of the world
for predicting the tropical climate variations in particular the IOD,
the ENSO and the ENSO Modoki.

To improve prediction of extratropical climate, an upgraded
CGCM called SINTEX-F2 has been developed; the new system
is a high-resolution version of the previous model added with a
dynamical sea-ice model ("F2", Doi et al. 2016 [2]). For the
tropical climate variations in the Pacific and the Indian Ocean,
the SINTEX-F2 preserves the high-prediction skill, and
sometimes even shows higher skill especially for strong events,
as compared to the SINTEX-F1. In addition, it has turned out that
the new system is more skillful in predicting the subtropics,
particularly, the Indian Ocean Subtropical Dipole and the
Ningaloo Nifio.

The SINTEX-F1/F2 seasonal prediction systems adopt a
relatively simple initialization scheme based on nudging only the
sea surface temperature (SST). However, it is to be expected that
the system is not sufficient to capture in detail the subsurface
oceanic preconditions. Therefore, we have introduced a new
three-dimensional variational ocean data assimilation (3DVAR)
method that takes three-dimensional observed ocean temperature
and salinity into account. This system ("F2-3DVAR", Doi et al.

2017 [3]) has successfully improved seasonal predictions in the
tropical Indian and Atlantic Oceans.

We have started to provide a real time seasonal prediction
based on those three systems. This multi model ensemble system
“SINTEX-F Family” (Doi et al. 2020 [4]) successfully predicted
co-occurrence of a positive Indian Ocean Dipole event (Figure 1)
and an El Nifio-Modoki event in 2019. We provided the
information through our open websites not only for researchers,
but also for general public.

.5 ¢) DM prediction issued on 1 May 2019 (°()

e Obs.

3 F1(individual ens.)
== F1(ensemble mean)
25 F2(individual ens.)

= F2(ensemble mean)

—— F2-3DVAR(individual ens.) ~~ >

~— F2—3DVAR(ensemble meg) N AN
=== All ensemble mean 7 e = N\

SN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Figure 1: Monthly Indian Ocean Dipole Mode Index (DMI) in
2019 (°C) from the observational data of NOAA OISSTv2
(black) and the prediction issued on 1 May 2019 with the 9-
ensembles by the F1 (thin orange, each ensemble member; thick
red, ensemble mean), the 12-ensembles by the F2 (thin right
green, each ensemble member; thick green, ensemble mean), the
12-ensembles by the F2-3DVAR (thin right blue, each ensemble
member; thick blue, ensemble mean), and the all ensemble mean
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(thick purple). DMI is defined as the SST anomaly difference
between the western pole off East Africa (50-70°E, 10°S to
10°N) and the eastern pole off Sumatra (90-110°E, 10°S to
equator).

2. Malaria predictions in South Africa based on our
seasonal climate forecasts: A time series distributed lag
nonlinear model (Kim et al. 2019 [5])

We developed a malaria prediction model taking into account
nonlinear and delayed complexities of the malaria—climate
dynamics. The prediction model showed good performance at
the short-term lead time, and the prediction accuracy decreased
as the lead time increased but retained fairly good performance.
We also demonstrated the weekly-updated malaria prediction
process based on seasonal climate forecasts and found that the
malaria predictions for short-term lead time coincided closely
with the observed malaria cases (Figure 2). The malaria
prediction model we developed is promising because it is
feasibly applicable in practice together with the skillful seasonal
climate forecasts and existing malaria surveillance system in
South Africa. Establishing an automated operating system based
on real-time data inputs could potentially be beneficial for the
malaria early warning system in Limpopo, South Africa, and can
be an instructive example for other malaria-endemic areas.
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Figure 2: Cumulative annual number of malaria incidence and
malaria outbreaks, defined by the 40th percentile of the past
moving S-years malaria cases during the endemic season
(September—May), for the 2-weeks-ahead lead time (red,
predictions; black, observations) in the demonstration of the
weekly-updated malaria prediction process based on SINTEX-F
seasonal climate forecasts.
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