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ABSTRACT

A two-week prediction was made, applying a general circulation mode}l on Kurihara’s global grid to an
observed data set. The maps for the basic meteorological elements at 10 vertical levels for 5 days in
March 1965 were analyzed manually with the aid of nephanalysis charts. This report discusses the forecast
results selectively for the tropical areas only. The predicted wind, temperature, and precipitation were
compared, whenever possible, with the observed data including satellite cloud pictures. The main objective
was to attempt a tropical forecast for a case study, and to obtain a crude idea, based on one sample,
about the feasibility of predicting tropical weather systems. Some capability in the prediction of the
tropical atmosphere is evident for about 3 days, in particular for the upper troposphere, but the predic-
tion needs considerable improvement for the lower troposphere as well as for the stratosphere.

1. Introduction

The specific questions asked here are: whether
tropical disturbances behave systematically or errat-
ically; to what extent the disturbances are predictable;
and whether the cloud ‘“clusters” can be predicted
deterministically or can only be calculated statistically.
To investigate these points or at least to make some
approach to these questions, we started to collect
meteorological data on a global scale in 1965. The
period of the data is March 1965, during which the
TIROS IX satellite provided the first daily world-
wide cloud mosaics. Meanwhile, in our laboratory, an
effort was going on to construct a numerical model
of the general circulation with Kurihara’s global grid.
This model had just reached its first usable stage
(Manabe et al., 1970; Holloway and Manabe, 1971;
Miyakoda, Moyer, et al., 1971). With these two
products a global prediction with real initial data was
conducted for a two-week period. This paper discusses
only the tropical portion of the experiment.

2, The model

The basic equations and the physics used in the
mode] are nearly the same as those in Smagorinsky
et al. (1965) and Manabe et al. (1965). Some modifica-
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tions of the physics used are described by Miyakoda,
Smagorinsky, et al. (1969). The global grid was origi-
nally designed by Kurihara (1965) with the idea of
having a homogeneous distribution of gridpoints on
the sphere. The particular model used here, however,
is based on the later version of the Kurihara grid
and the finite difference formulation of the equations
(Kurihara and Holloway, 1967).

a. Outline

The general characteristics of the model follow:
It employs 9 vertical levels (at approximately the 9-,
74-, 189-, 336-, 500-, 664-, 811-, 926-, and 991-mb
levels), and makes use of the primitive equations.
It is global in extent, with the Kurihara grid, and the
horizontal resolution is N =48, which means that there
are 48 gridpoints between a pole and the equator—
i.e., the grid size is 220 km in the meridional direction,
but is somewhat inhomogeneous in the zonal direction;
and there are 9216 gridpoints per level (=4-N?%). Tt
uses the finite difference scheme which guarantees the
so-called “kinetic energy conservation” for an appro-
priate condition. Water vapor is included, as are
radiation, orography, and land-sea contrast.

The condensation criterion is 809, relative humidity.
The coefficient for nonlinear viscosity is 0.25. The
sun’s declination is fixed for mid-March. The cloud
coverage used for the radiation computation is a func-
tion of height and latitude only. The cloud distribu-
tion in the Southern Hemisphere was assumed to be
equal to the values for autumn in the Northern Hemi-
sphere. Water vapor and ozone as absorbers of radiant






