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Using the Atmospheric General Circulation Model (AGCM) for the Earth Simulator (AFES), ensemble forecast experiments were
conducted from the AFES-LETKF experimental ensemble reanalysis 2 (ALERA2) to investigate the predictability of Typhoon Yagi
2013 and of the atmospheric blocking occurred in summer 2010 over western Russia. The experiments were conducted with two
horizontal resolutions in AFES: approximately 100 and 50 km in grid scale for comparison. In the typhoon case the higher resolution
model can improve the track, presumably by improving the representation of convective clouds ahead of the typhoon track. In the
blocking case, by contrast, the higher resolution does not improve the predictability during the period of poor forecast skill. It is

found that a trough approaching the blocking from the northwest would bring low predictability.

Keywords: Predictability Variation; Ensemble Forecast; Typhoon; Atmospheric Blocking

1. Introduction 2. Impact of the horizontal resolution on forecasting
In our project, forecast experiments using multiple general tracks of Typhoon Yagi 2013
circulation models such as the Atmospheric General Circulation The operational track forecasts of Typhoon Yagi 2013

Model for the Earth Simulator (AFES [1]) and Non-hydrostatic disagreed among the centers. Last year we found the ensemble
Icosahedral Atmospheric Model (NICAM [2]) from multiple experiment with the high (T239) resolution improved the
analyses and ensemble analysis such as operational analyses and forecast track of the typhoon rather than that with the low (T119)
ALERA2 (AFES-LETKF experimental ensemble reanalysis 2 resolution. This year, we investigate the difference between
[3],[4], where LETKF stands for the local ensemble transform these forecast results in the atmospheric circulation surrounding
Kalman filter [5]) have been conducted in order to clarify the Typhoon Yagi.

variation mechanisms of predictability of high-impact weather Among 5-day forecast it is found that the ensemble spread
events in global numerical weather prediction. This year, the of the sea level pressure ahead of the typhoon track, along the
effects of different horizontal resolutions were examined by southern coast of the Main Island of Japan and just to the east
comparing the models with the resolution of T119 (~100 km of the typhoon center, became larger in the high-resolution
in grid scale) and T239 (~50 km) initialized with the same experiment. Because the distribution of the larger spread was
analysis. The model and the analysis were AFES and ALERA2, similar with that of convective clouds seen in satellite imageries
respectively. In the following two case studies, we compared the (see, http://weather.is.kochi-u.ac.jp), the spread difference in
results from the models with two different horizontal resolutions the high- and low-resolution experiments would be caused
and investigated the difference in atmospheric circulation by representation of the convective clouds in the model. This
between them; (1) Typhoon Yagi 2013 and (2) atmospheric implies that the representation of convective clouds around a
blocking event occurred during summer 2010 over western typhoon in a model would be crucial for typhoon track forecasts
Russia (Russian blocking). (e.g., [6]).
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3. Predictability variation of the Russian blocking

during summer 2010

The Russian blocking occurred during June—early August
2010 over Europe and western Russia and causes various
weather extremes such as heat waves and wild fires there
(e.g., [7]). We have found that the predictability of the block
fluctuated and dropped in the end of July (around 26 July 2010)
as found in [7] and [8]. Here we investigate the difference
of predictability variations in the high- and low-resolution
experiments.

As a result, the drop of the predictability is found in both
resolution experiments. In addition, the drop was related to
intrusion of the forecast trough located to the west of the Russian
blocking originating from the northwest (near Greenland); the
trough accompanies large bias (root-mean square error from
the analysis) and brings the low predictability into the blocking
region. Thus, the predictability variation of the Russian blocking
especially the drop of the forecast skill in the end of July may
be related to the skill for the trough intruding into the blocking,
which is insensitive to horizontal resolution of AFES. It may be
rather related to representation of cloud processes in the trough

(extratropical cyclone) irrelevant to the resolution.
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