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ABSTRACT

The hurricane model initialization scheme developed at GFDL was modified to improve the representation of
the environmental fields in the initial condition. The filter domain defining the extent of the tropical cyclone in
the global analysis is determined from the distribution of the low-level disturbance winds. The shape of the
domain is generally not circular in order to minimize the removal of important nonhusricane features near the
storm region. An optimum interpolation technique is used to determine the environmental fields within the filter
domain. Outside of the domain, the environmental fields are identical to the original global analysis. The gen-
eration process of the realistic and model-compatible vortex has also undergone some minor modifications so
that reasonable vortices are produced for various data conditions. The upgraded hurricane prediction system was
tested for a number of cases and compared against the previous version and yielded an overall improvement in
the forecasts of storm track. The system was run in an automated semioperational mode during the 1993 hurricane
season for 36 cases in the Atlantic and 36 cases in the eastern Pacific basin. It demonstrated satisfactory skill in
the storm track forecasts in many cases, including the abrupt recurvature of Hurricane Emily in the Atlantic and
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the landfall of Hurricane Lidia onto the Pacific coast of Mexico.

1. Introduction

The purpose of this paper is to describe changes made
to the initialization scheme, which was developed at the
Geophysical Fluid Dynamics Laboratory (GFDL) [Ku-
rihara et al. (1993a); hereafter referred to as KBR] for
the multiply nested movable mesh (MMM ) hurricane
model, and to present results of the storm track forecasts
using the modified prediction system.

It has been suggested that accurate representation of
both the large-scale flow and the inner structure of the
tropical cyclone in initial conditions of hurricane mod-
els can significantly contribute to improvements in dy-
namical prediction of hurricanes (e.g., Anthes 1982).
A recent numerical study using a hurricane model with
much increased horizontal resolution (Bender et al.
1993) demonstrated that improved initial conditions
could not only increase the accuracy in the storm track
forecasts but also yield skill in the prediction of the
intensity and wind distribution.

For the large-scale flow, hurricane models usually
rely on an operational global analysis such as the one
from the National Meteorological Center (NMC). As
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the resolution of the global model increases, tropical
cyclones have become more clearly identifiable in the
global analyses. However, the resolution of the T126
spectral model in use at NMC is still by far too coarse
to accurately resolve the structure of the storm’s inte-
rior. For instance, the minimum surface pressure 1010
hPa of Hurricane Emily in the global analysis at 0000
UTC 30 August 1993 was much weaker than the ob-
served value 976 hPa, and the maximum storm wind at
850 hPa barely exceeded 17 ms™'. Under these cir-
cumstances, the KBR scheme was formulated to pro-
vide an operationally feasible means to prepare initial
conditions for hurricane models having much higher
resolution than the global model. Without initialization,
the initial structure of the storm is inaccurate, and the
storm motion can be erratic at the start of the model
integration as the analyzed vortex adjusts to much finer
model resolution. The KBR scheme is designed to re-
place the vortex in the global analysis with a specified
vortex that is more realistic and compatible with the
hurricane model. A crucial aspect of the scheme to the
correct prediction of the hurricane movement is a rea-
sonable determination of the environmental field from
the global analysis because the hurricane vortex will be
approximately advected by the environmental wind in
which it is embedded.

The GFDL hurricane prediction system involving
the KBR initialization scheme was applied in the 1992
hurricane season in near-real-time mode to 20 cases.
Considerable skill was shown for the hurricane track
forecasts especially in cases of strong storms. The sys-






