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Block Occurrence (2010July)
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Using the Atmospheric General Circulation Model (AGCM) for the Earth Simulator (AFES), seasonal ensemble forecast
experiments were conducted from the AFES-LETKF experimental ensemble reanalysis 2 (ALERA2) to investigate the
predictability of the atmospheric blocking occurred in summer 2010 over western Russia (Euro-Russian blocking). The
experiments were conducted from the initial values: the analysis of ALERA2 with 255 ensemble members. In addition to the
control experiment, in which realistic daily variable sea-surface temperature was prescribed as a boundary condition, several
sensitivity experiments in each of which a certain ocean basin sea-surface temperature over a certain ocean basin was
replaced with climatological values were performed and compared. Results showed that the control experiment could better
reproduce occurrence frequency of Euro-Russian blocking for 1-month-lead forecast than the sensitivity experiments.
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1. Introduction

We have conducted weather forecasting experiments using
multiple global models and multiple initial atmospheric
conditions prepared from operational centers, reanalysis
datasets, and our data assimilation system. Each model is run
from different initial conditions: we call this approach the
“cross-multiply experiment”. In this project, forecast
experiments using two general circulation models, i.e., the
Atmospheric General Circulation Model (GCM) for the Earth
Simulator (AFES [1]) and Non-hydrostatic Icosahedral
Atmospheric Model (NICAM [2]) from an ensemble analysis
that is ALERA2 (AFES-LETKF experimental ensemble
reanalysis 2 [3],[4], where the LETKF stands for the local
ensemble transform Kalman filter [5]) have been conducted in
order to clarify mechanisms of predictability variations in
high-impact weather events found in global numerical
weather prediction.

This year, ensemble seasonal experiments were conducted.
As conducted in the last year’s project, the purpose of this
study is to clarify the effects of increasing ensemble members
to generate initial conditions were examined 255 generated by
the same data assimilation system for ALERA2
(ALERA2-M255). The model used was AFES with the same
setting of the data assimilation system. The horizontal
resolution was T119 (~1° X 1° ) and the vertical level was

48 (up to ~3 hPa).

2. Ensemble seasonal forecast experiment

We conducted 3-month forecast experiments from 00UTC
1 June 2010 initialized with ALERA2-M255. The targeted
atmospheric phenomenon is atmospheric blocking event
occurred during summer 2010 over western Russia
(Euro-Russian blocking). We examined seasonal
predictability of Euro-Russian blocking during July 2010: i.e.,
at the 1-month-lead forecast period.

As the boundary condition, daily variable sea-surface
temperature (SST) analysis fields were used (CTL
experiment). The SST data was taken from the daily 1/4°
OISSTICE dataset [6]. In addition, we conducted sensitivity
experiments in each of which a certain ocean basin SST over
a certain ocean basin was replaced with climatological one.
The sensitivity experiments conducted here were the
following. One is that SST over the Atlantic Ocean was
replaced with daily climatological SST fields (ATL
experiment), and the other is that SST over the Pacific and
Indian Ocean was replaced with the climatology (EXATL
experiment). Comparing with the CTL with the sensitivity
experiments, we exploited impacts of the SST variability
during summer.

Blocking occurrence in the forecast experiments was
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quantified by the Tibaldi and Molteni’s blocking index used in
[7]. Blocking frequencies in the experiments were counted by
how many days blocking occur during July 2010 in each
experiment over Euro-Russian regions (near 30° E).

Results showed that the blocking frequency in the CTL
experiment was 11%, which is the higher values than those in
the sensitivity experiments. Because the analyzed blocking
frequency was about 60%, the CTL experiment could better
reproduce the realistic blocking. The results in turn imply that
the SST distribution in the summer 2010 contributed to the
occurrence of Euro-Russian blocking. However, the
differences of the frequency between the CTL and sensitivity
experiments were at most 2% or 3% (between the CTL and
EXATL experiments). Moreover, the blocking frequency
reproduced in the CTL experiment was one-sixth as much as
the analyzed frequency. Therefore, we have to further
investigate the inherent mechanisms about the seasonal
predictability of Euro-Russian blocking and have to develop
and/or tune the model to increase the blocking frequency in
the seasonal forecast experiment.
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