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ABSTRACT

The capability of blocking prediction is investigated with respect to four models of different subgrid scale
parameterization packages, which were described in Part 1. In order to assess the capability, blocking indices
are defined, and threat and bias scores are set up for the predicted blocking index against the observation.
Applying this evaluation scheme to the dataset of one-month forecasts for eight January cases, we conduct a
study on the performance of blocking simulation.

First, it is immediately disclosed that the systematic biases in this forecast set are overwhelmingly large, so
that the blocking index has to be adjusted to this bias. One of the major issues, suggested by Tibaldi and Molteni,
is whether the systematic bias is generated by the failure of blocking forecasts. Overall, this study supports this
assertion, despite the different definitions of blocking. The study also reveals that the A-model is inferior to the
other three models, such as the E-model, with regard to blocking forecasts. The reason for this is that the E-
model, for example, which includes turbulence closure parameterization, appears to provide an adequate con-
version of low-frequency eddy potential to kinetic energy, and thereby produces a more reasonable amount of
standing eddies related to the persistent ridges. It is also pointed out that the blocking activity in the winter
Northern Hemisphere is manifested by a distinct subpolar peak in the meridional distribution of standing eddy
kinetic energy. The E-model tends to generate a well-defined peak of this energy distribution. All models are
deficient in expanding the zonal mean westerlies to higher latitudes, particularly the A-model. In this connection,
a hypothesis is postulated on a precondition for blocking: the upstream westerlies prior to the onset have to be
displaced relatively at lower latitude. In the successful cases of blocking forecasts, the upstream westerlies at
40°-60°N are relatively weaker than those in the unsuccessful cases.
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1. Introduction

Medium-range forecasts in operational centers have
improved appreciably in the last 10 years (for example,
see Arpe 1988), yet the useful skill of forecasts 1s still
limited to on average 6 or 7 days. Concerning one-
month forecasts, experiments have been performed by
several groups around the world, for example, the
United States, western Europe (ECMWF, England, and
France), and Japan. The current status is, however,
that the skill of 10 day mean forecasts remains marginal
at the end of one month (for example, Hollingsworth
et al. 1987). Miyakoda et al. (1986) commented that
the current general circulation model (GCM ) includes
a great deal of systematic bias and the results of forecasts
cannot be improved without removing a substantial
part of this bias.

In the meantime, a view has emerged that, in order
to create a breakthrough to this impasse both for the
- medium-range and one-month range, the simulation
of blocking processes has to be improved. Tibaldi and
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Molteni (1988), after extensive study of the perfor-
mance of the ECMWF forecasts on the blocking ridge,
concluded that the systematic bias is mostly produced
during blocked situations, and, in particular, the bias
reflects the incapability of the model to enter the
blocked state.

For the improvement of blocking forecasts, at least
four prediction elements are relevant: the refinement
of subgrid scale {(SGS) physics, the increase of the
model’s spatial resolution (e.g., Tibaldi and Ji 1983),
the application of more appropriate external forcings,
and the improvement of initial condition. The external
forcings could be any of the orographic effect, the sea
surface temperature anomalies, the soil moisture
anomalies, and the snowmelt anomalies, while the issue
of initial data is to improve the ability to define ade-
quately the initial conditions relevant to the precursory
elements such as the cold surge or the “bomb” (see
Sanders and Gyakum 1980).

In Part I of the present paper (Sirutis and Miyakoda
1990), four packages of SGS physics parameterization,
i.e., the A, the E, the F and the FM, have been applied
to 1-month forecasts for eight January cases, and the
forecasting performances have been investigated. On
the other hand, the simulation of an outstanding
blocking case was discussed by Miyakoda et al. (1983),






