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In order to investigate predictability (variations) of typhoon, extreme precipitation, and atmospheric blocking events, which

are highly nonlinear disturbances, ensemble forecast experiments were conducted using an atmospheric general circulation model

(AFES) and a global nonhydrostatic atmospheric model (NICAM) as the forecast models, and the global analysis of the Japan

Meteorological Agency and ALERA2 as the initial values. Case studies have been conducted for three events. Preliminary results

indicate the importance of high horizontal resolution for typhoon-track forecast, benefit of global ensemble forecasting for an extreme

precipitation event in Japan, and influence of blocking occurrence on the predictability variation of the Northern Hemisphere.
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1. Introduction
Atmospheric uncertainty and its temporal variations emerge
from atmospheric disturbances with high nonlinearity, such
as typhoon, extreme precipitation, and blocking. The large
contribution to forecast errors of these disturbances motivated
us conduct ensemble forecast experiments using Atmospheric
General Circulation Model (AGCM) for the Earth Simulator
(AFES [1]) and a Nonhydrostatic ICosahedral Atmospheric
Model (NICAM [2]) initialized with ALERA2 (AFES-LETKF
experimental ensemble reanalysis 2 [3], where LETKF stands
for the local ensemble transform Kalman filter [4]) and the
global analysis of the Japan Meteorological Agency. The
following three cases were studied:
1. Typhoon Yagi 2013,
2. Extreme precipitation event in Hiroshima on August 2014,
and
3. Blocking events in the Northern Hemisphere during 2010/11

winter.

2. Forecasting tracks of Typhoon Yagi 2013
The track of Typhoon Yagi 2013 was not correctly forecast
in the operational forecasts. Last year we found AFES runs had

a systematic bias for tracking of the central position. This year,
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we performed ensemble forecast experiments using two models
with different horizontal resolutions based on AFES initialized
with ALERA2 of the horizontal resolution of T119 (~100 km
in grid scale). The resolutions of the two models were set to
T119 and T239 (~50 km), respectively. Note that the vertical
resolution was set to be 48 levels (up to ~3 hPa) in both models.

Figure 1 shows forecast typhoon tracks in the experiments
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Fig. 1 Typhoon tracks in ensemble experiments with (left) lower and
(right) higher horizontal resolutions during 3-day forecast. Black
lines with circles indicate tracks of all members, red with square
tracks of the ensemble mean, and green with circle the best track
produced by the Japan Meteorological Agency.
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with the two models. We can find that the tracks in the
experiment with the higher resolution are closer to the best track
based on satellite observations and have a broader spread than
those in the experiment with the lower resolution. Thus, a higher
horizontal resolution leads to a better forecast for the typhoon

track in this case.

3. Ensemble forecast experiment for the extreme
precipitation event in Hiroshima in August 2014
The extreme precipitation occurred in Hiroshima in August

2014, which constituted the worst landslide disaster in the

previous 30 years in Japan [5]. We demonstrated the ensemble

forecast experiment using NICAM initialized with ensemble
analysis data approximately 1 day before this event. The
analysis data is comprised of the global analysis of the Japan

Meteorological Agency with the perturbations from ALERA2

(each ensemble member minus the ensemble mean). Some

ensemble members can reproduce precipitation amounts close

to the realistic value even in the global atmospheric model
initialized with (re)analysis data, which imply that the potential
of such extreme precipitation could be forecast with the

ensemble forecasting approach.

4. Forecast experiments for the Northern Hemi-
sphere general circulation during 2010/11 winter
Predictability variations associated with blocking occurrence

were investigated during a winter. We used AFES initialized

with ALERA2. Forecast experiments were performed from

12 UTC everyday during the 2010/11 winter (December to

January).

Preliminary results indicate that the day-to-day variation of
predictability in the Northern Hemisphere exists and periods
of the higher predictability can be related to occurrence of the
North Pacific blocking events.

More detailed investigations, omitted here, will be reported
elsewhere. In addition to blocking, we plan to examine other
atmospheric phenomena (disturbances), such as explosive
extratropical cyclones, stratospheric sudden warmings, and so

on.
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