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5. WEEE—5E

AFES: Atmospheric general circulation model For the Earth
Simulator

ALERA2: AFES-LETKF experimental Ensemble ReAnalysis 2
GSM: Global Spectral Model

IFS: Integrated Forecasting System

JRA-55: Japanese 55-year ReAnalysis

LETKF: Local Ensemble Transform Kalman Filter
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NICAM: Nonhydrostatic [Cosahedral Atmospheric Model
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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 from two sets
of initial values: the analysis of ALERA2 with 63 ensemble members (original) and that with 255 members.

In the typhoon case forecasts from the analysis with the larger ensemble improved the track, although the improvement was more
substantial when forecasting with higher horizontal resolution of the model. In the blocking case, on the contrary, the larger ensemble

analysis significantly improved representation of the blocking in the initial values fields, and weekly forecast from the fields.

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

1. Introduction important to reproduce the following atmospheric disturbances;
We have conducted weather forecasting experiments (1) Typhoon Yagi 2013 and (2) atmospheric blocking event
using multiple global models and multiple initial atmospheric occurred during summer 2010 over western Russia (Russian
conditions prepared from operational centers, reanalysis datasets, blocking).
and our data assimilation system. Each model is run from
different initial conditions: we call this approach the “cross- 2. Impact of the ensemble size on forecasting tracks
multiply experiment”. In this project, forecast experiments using of Typhoon Yagi 2013
two general circulation models, i.e., the Atmospheric General The operational track forecasts of Typhoon Yagi 2013
Circulation Model (GCM) for the Earth Simulator (AFES [1]) disagreed among the centers ([6]). We have found out that the
and Non-hydrostatic Icosahedral Atmospheric Model (NICAM ensemble experiment with the GCMs with higher resolutions
[2]) from an ensemble analysis that is ALERA2 (AFES-LETKF can improve the forecast track of the typhoon rather than that
experimental ensemble reanalysis 2 [3],[4], where LETKF those with the lower resolutions. This year, we performed
stands for the local ensemble transform Kalman filter [5]) have similar forecast experiments yet using two initial conditions
been conducted in order to clarify mechanisms of predictability generated by different ensemble members. Five-day forecasts
variations in high-impact weather events found in global were conducted using AFES with T119 and T239 horizontal
numerical weather prediction. resolutions (T119 and T239 experiments, respectively) and with
This year, the effects of increasing ensemble members to ALERA2 by 63 and 255 ensemble members (M63 and M255
generate initial conditions were examined by comparing the analyses, respectively). Note that both ALERA2 have the same
ALERA?2 with the ensemble members of 63 (original version) T119 resolution.
and 255 generated by the same data assimilation system. The The results show that the horizontal resolution was more
model used was AFES. In the following two case studies, we important to forecast realistic tracks of the typhoon than the
compared the analyzed and forecast fields with two different ensemble members, consistent with experiments with ECMWF

initial conditions and tried to clarify which fields are more OpenlFS ([7]). Furthermore, it was also found that larger
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ensemble members and more improved initial values can
represent better uncertainty of the typhoon track during the last
part of the forecast and better forecast traveling speeds of the

typhoon.

3. Impacts of the ensemble numbers in analysis on
analyzing and forecasting the Russian blocking
during summer 2010
The Russian blocking occurred during June—early August

2010 over Europe and western Russia. We have found that the

predictability of the block fluctuated and dropped in the end of

July (around 26 July 2010). Here we investigate whether the

M255 analysis can improve the reproducibility of the Russian

block and the difference of predictability variations in the

forecast experiments initialized by M63 and M255 analyses

(M63exp and M255exp, respectively).

Results indicate that the increasing ensemble members for
analysis significantly improved reproducibility of the Russian
blocking. As for forecast, the M255exp forecast better the
blocking after 7 days than the M63exp.

We have been speculated throughout this project that
reproducing and forecasting summertime blocking, such as the
Russian blocking, can be rather sensitive to the size of ensemble
members to create initial values than the horizontal resolution of
forecast model. Of course, further investigations are needed and

we will continue experiments for more blocking cases.
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