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1. Sea-ice data improves climate prediction over the
Antarctic Seas [1]

Weddell Sea, located east of the Antarctic Peninsula, is
covered in the greatest extent of sea-ice among the Antarctic
Seas during austral winter (Jul-Sep). Through the generation
of cold and saline Antarctic Bottom Water, it plays an
important role in maintaining the global ocean thermohaline
circulation. In contrast to the Arctic Sea, which has witnessed
a significant decrease in sea-ice cover due to the recent global
warming, the sea-ice extent over the Antarctic Seas, including
that over the Weddell Sea, has not shown a significant
increasing or decreasing trend; rather, it has exhibited
pronounced interannual variability. In particular, a recent
study suggests that during austral spring (Oct-Dec), when the
sea-ice starts to retreat, the lower-than-normal sea-ice cover
over the Weddell Sea changes the surface-air temperature and
surface wind in surrounding regions such as the Antarctic
Peninsula and the South Atlantic. However, the potential
impact of interannual sea-ice variability on seasonal climate
prediction accuracy remains poorly understood.

To address this issue, we performed two types of
re-forecast experiments over the past 30 years using a climate
model (SINTEX-F2), which was originally developed as a
collaboration between EU agencies and JAMSTEC. The
control experiment (CTR) was set to the initialization of the
model’s sea-surface temperature using the observation data,
while the sea-ice restoring (SIR) experiment additionally
incorporated the initialization of the model’s sea-ice
concentration, which was derived from satellite observations.
Compared to the CTR experiment, the SIR experiment shows

significant improvement in terms of prediction skills needed

for predicting sea-ice concentration over the Weddell Sea up

to four months ahead (Fig. 1) from the Sep 1st initialization.

Prediction skill difference of Oct-Dec SIC
(SIR-CTR exp)
Weddell Sea

-1 -08 -0.6 -(I)J -ll).z (]7 0.2 0!0 OI.B 0.8 1
Decrease: ;Increase
in correlation in correlation

Figure 1: Differences in prediction skills of the Antarctic
sea-ice concentration (SIC) during the Oct-Dec season
between the SIR and CTR experiments, initialized every
September 1st from 1982 to 2015. The skills were evaluated
against the correlation between the SIC observation data and
the predicted SIC anomalies.

It was also found that the improvement in the sea-ice
prediction over the Weddell Sea during austral spring leads to
corresponding improvements in the surface-air temperature
and surface wind prediction for the surrounding regions (Fig.
2).
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Oct-Dec SAT anomalies during low sea-ice years
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Figure 2: (a) Composite observed surface air-temperature
(SAT, in °C) anomalies during the Oct-Dec season of the low
sea-ice years (1996, 1998, 1999, 2001, 2010) in the Weddell
Sea. (b) Differences between the SAT anomalies predicted in
the SIR experiments and those in the CTR experiments.

Given that the extent of sea-ice cover influences the
high-latitude climate variability over the Antarctic Seas,
including that in the Weddell Sea, it is imperative to
accurately predict sea-ice variability using climate models.
The findings of this study underline the importance of sea-ice
observations, which help improve the prediction skills of the
climate models for sea-ice and climate variability at high
latitudes. The scientific findings and initialization schemes
developed in this study are applicable to high-latitude climate
prediction in the Southern and Northern Hemispheres. The
above results are published as a scientific paper [1] and
through  the  JAMSTEC
(https://www.jamstec.go.jp/e/about/press_release/20190225/).

press-released website

2. Mid-latitude source of the ENSO-spread in
SINTEX-F ensemble predictions [2]

The ensemble spread of seasonal prediction is investigated
in this study to understand its role in the predictability of El
Nifio/Southern Oscillation (ENSO) based on the results of
SINTEX-F2. In the results, the first ENSO precursor appears
as a cyclonic wind anomaly over the central north Pacific in
boreal winter (January). This is followed by warm SST,
positive rainfall and cross-equatorial southerly wind
anomalies in the northern hemisphere during spring
(particularly in April). These anomalies in April are
accompanied by westerly wind anomaly in the western
equatorial Pacific. Finally, El Nifio-like conditions with warm
SST and positive rainfall anomalies become dominant in the
ensemble standard deviation after boreal summer. The 500
hPa geopotential height suggests that stochastic atmospheric
variability excites El Nifo-like spread through air-sea

interaction. The oceanic response in the form of upper heat

content (in the top 150 m) appears to result from the
equatorial wind forcing during boreal spring and summer.
These model results suggest that air-sea interaction related to
the seasonal footprinting mechanism (SFM) is important for
ENSO spread and the “spring predictability barrier”. The
dependence of ENSO spread on the background

ensemble-mean state is also investigated
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