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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 2016, we experienced an abrupt decay of an extremely strong El Niflo event and an
occurrence of a negative Indian Ocean Dipole event. The SINTEX-F system successfully had predicted them. We had provided the

information through not only our traditional websites for researchers, but also our new website “Climate Watch” for general people.

Keywords: Seasonal Prediction, Societal Application

1. New website “Climate Watch”

We have opened a new website “Climate Watch” to provides - Nino 3.4 Index .(SST in deg Ce|$IUS)
seasonal climate prediction information based on the SINTEX-F 3 observations Shopfi ffurpanol
system developed at JAMSTEC/APL (Luo et al. 2005[1]). The -
webpage is updated at the end of each month. Now, we have 2
more than 7000 hits per one month on that website (Fig. 1). 15 I °
individual =
1 forecast members z
2. Verifying the 2016 prediction 0.5 \\ » -
2.1 2016 summer o :
Figure 2 below shows how the Nifio 3.4 index has evolved -0.5 . o
s . ensemble \X‘/ 1
from October 2015 to September 2016. The Nifio 3.4 index -1 mean - =
is calculated by averaging sea-surface temperature (SST) -1.5 ! 5 i
anomalies over the eastern and central tropical Pacific, and it is -2 forecast initialized
on 1 May 2016
one of the most important indicators for the state of the El Nifio- 2 e AN AR oL oot AN PR
2015 2016 2017
Southern Oscillation (ENSO). The blue line shows the Nifio 3.4 Fig. 2 The Nifo 3.4 index is an area average of SST in the central and
index as calculated from observations, which we take as our eastern equatorial Pacific. Here we show the departure of this
reference. From the end of 2015, El Nifio started weakening index from average conditions (aka anomalies). The units are

degrees Celsius.
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Fig. 1 The number of visitors on the SINTEX-F websites (by Dr. Miyama)
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and eventually terminated in May of 2016. Temperatures in
the region continued to drop and weak La Nifa-like conditions
(the opposite phase of El Niflo) settled in sometime in August
or September. The red line shows the SINTEX-F prediction
initialized from 1 May 2016. The match between the prediction
and the observations is striking. This once more showcases
the high skill of SINTEX-F in the tropical Pacific (previously
documented, e.g., by Luo et al. 2005; Jin et al. 2008[ 1, 2]).

As shown by the Dipole Mode Index (DMI; Fig. 3), the
negative 10D event rapidly developed in June and July, and
kept going strongly in August and September. The SINTEX-F
prediction did a reasonable job at predicting the development of
the event, but severely underestimated its amplitude in July and
September. Predicting the IOD is much harder than predicting
El Niflo. Exactly why that is the case is an area of current
research, in which we are actively involved (please refer to
another ES project report for “Development of a probabilistic
numerical seasonal prediction system with ocean observation™).

Figure 4 compares the surface air temperature anomalies

Indian Ocean Dipole (IOD) Index (SST in C)

_l/

start of forecast Q
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Fig. 3 The Dipole Mode Index (DMI) measures the SST difference
between the western and the eastern equatorial Indian Ocean.
Units are degree Celsius.

in the NCEP/NCAR reanalysis (a product that combines
observations and model simulation to obtain a best estimate
of climate conditions) and the SINTEX-F predictions, both
averaged from June through August. The model (right
panel; initialized on 1 May) predicted warmer than average
temperatures in most regions and, by and large, this is what
actually occurred (according to the reanalysis data). For
example, the predicted warm anomalies over northern Africa,
Russia, China, northern America, Brazil and Australia are
all validated by the reanalysis data. Unfortunately, the model
was also wrong in a number of places, including southwestern
Africa, parts of Europe, parts of India, and Japan’s Honshu

(main) island.

2.2 2016/17 winter

The left panel of Fig. 5 shows the surface air temperature
anomalies in the NCEP/NCAR reanalysis, while the right panel
shows the SINTEX-F predictions. Both are averaged from
December through February. Since the model was initialized on
1 November, 2016, it had to predict temperatures 2 to 4 months
ahead. The observations (or rather reanalysis) show a clear
tripole structure in the tropical Pacific, with cool temperature
anomalies in the center flanked by warm anomalies to the west
and east. The model correctly predicted the conditions in the
western and central Pacific, but failed to produce the warm
anomalies in the east. Over land, the model correctly predicted
warmer than average temperatures in places like Asia, the
eastern and central parts of North America, northern Europe,
and central Africa. It also succeeded in predicting the cooler
than average summer in western Australia. On the other hand,
the model failed in several regions, including southern and
central Europe, the Middle East, India, eastern Australia, and
northern Brazil.

For researchers, prediction verification offers the opportunity
to identify areas that are in need of further improvement.

The comparison between forecast and observation forms the

JJA surface air temperature anomalies (deg C)

warm

cool

SINTEX-F prediction initialized on 1 May
£ T

—

180
Fig. 4 Surface air temperature anomalies for the period June through August from NCEP/NCAR reanalysis (left) and the SINTEX-F prediction

initialized on 1 May (right). Blue shading means cooler than average, red shading means warmer than average.
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anomalies for the period December 2016 through February 2017 from NCEP/NCAR reanalysis (left) and the

Fig. 5 Surface air temperature

SINTEX-F prediction initialized on 1 November 2016 (right). Blue shading means cooler than average, red shading means warmer than

average.

basis for predictability research and future development. The
improvement of weather forecasts, which have become an
indispensable part of our lives, was achieved through similar
methods. We hope that, based on our prediction verification
efforts, we will be able to gradually improve our model and

provide an improved service to society.
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