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Introduction

A series of 120 numerical forecasts computed by GRD in 1954 indicated that
large errors were often traceable to:

(a) Errors in arbitrarily specified lateral boundary conditions

(b) Errors in lower boundary condition (effect of large scale irregularities

of terrain omitted) |

(c) Possibly truncation errors, and

(d) Probably defects of the physical Models themselves.
It was also concluded that genuine differences between physically different
models (in this case, the barotropic and two-parameter baroclinic models)
were obscured by (a) and (c). At that time, it appeé,red essential to remove
(a) and (€) before (b) and (d) could be effectively isolated. Since then, it
has been found that the principal manifestations of truncation error are (1)
a systematic underestimate of the bulk displacement of pressure systems
and (2) the generation of spufious, but random small-scale fluctuations which
eventually contaminate the entire calculation. The first of these effects may
be reduced by proceeding to higher order finite-difference approximations,
a.nd the second has been effectively removed from short range forecasts by
smoothing of the type described by Shuman. The effect of incorrect lateral '
boundary conditions on the solution in the central portions of the grid has

been reduced simply by extending the grid over a very large area.



It has also been found that large systematic errors frequently accrue in
cases where they ca.nnbt be attributed to truncation and bounda.i'y errors.
These typically result in overintensification of ‘cyclones and, less
characteristically, of cyclones. It commonly happens, in fact, that the
circulation around the anticyclones steadily increases to a point where

it is quite as strong as around cyclones, ultimately produéing highs and
lows of very similar 'shape'. In Nature, of course, this is not the case,
for there is a marked asymmetry between the shapes of the cyclones and
anticyclones. Turning to the phyisical models in current use, it is
sugge‘stive that the so called process of "linearization' removes the
asymmetry that is inherent in the coefficients of the general nonlinear
equations. Moreover, one can see qualitatively that the introduction of
constant standard values of absélute vorticity and static stability (wherever

they enter undifferentiated in the potential vorticity equation) not only has

the effect of intemsifying the divergence field in anticyclones, but also
intensifies the effect of the divergence by overestimating the absolute
vorticity. These facts indicate that the present quasi-geostrophic models
should be totally or partially "delinearized', a change that is difficult to
introduce into a computing program as inflexible as the current operational
code. The purpose of this note is to outline a proposed scheme for
developing more general quasi-geostrophic models. A convenient feature
of this sbherhe is its flexibility,. which permits systematic experiments with
various degrees of "delinearization' without major cha.nges of computing

program.
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