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Abstract

A regional shallow-water model (SWM)
and its adjoint system, capable of performing
the four-dimensional variationa (4DVAR)
data-assimilation tasks, were used to
optimally fit the current and earlier analyses,
from a sophisticated operational forecasting
system, with various fitting strategies. The
resulting modified initial analyses were then
used by the same SWM to explore the
potential benefits of using this 4ADVAR-like
function-fitting method in helping the
model’s performance on typhoon-track
forecasts.

For those cases that model’s original
predictions were not too bad before any
surgery, such as Herb (1996) and Sinlaku
(2002), it is found that the method boost
model’ s capability significantly. On the other
hand, the fitting preprocessing gives little
help for the cases whose tracks were poorly
predicted originally, such as Nari (2001),
except maybe for the first 12- to 24-hour
forecasts.

It is found that the conventiona way of
fitting al available information during a



specified time window is the best strategy, in 1995 Ryan 2001
terms of model performances. On the 24

contrary, it is usualy the process that leaves
the starting analysis open which has done a
better job.

It is aso noted that the results from a
shorter fitting time-window (12 hours) are
generally better than those from a longer
period (24 hours). In addition, results from
fitting analyses without were superior to
those with bogus typhoon vortices. However,
the historical analyses including the bogusing
information may sometimes play a crucial
role in helping the model forecasts.

By carefully comparing our results in
terms of above-mentioned contrasts, it is
inferred that the SWM'’s improvement in
predicting a typhoon motion is more due to
the fact that the newly acquired initial adjoint
analysis contains information that would
more or less reduce (or cancel) the follow-up
systematic drifts, rather than it is more
accurate than the original analysis.
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TEST First guess Target Initial after
minimization
1 NB.12 B.1,-S S
2 NB.12 B B’
3 NB.1o NB NB.12' + b
4 NB.12 NB NB’' +b
5 B.1o B B’
6 NB.12 B.;»+B B’
7 NB.1» NB.1o+NB NB' +b
8 B.1o B.1,tB B’
12 72
12 24 36 48 60 72
km
SANBAR_All
(DeMariaet al., 89 183 302 424 - 636
1990)
SANBAR_South
(DeMariaet al., 70 137 229 340 - 613
1990)
TFS 2000 - 148 - 306 - 520
2001
SwW 81 145 208 262 333 401
TEST?2 84 136 191 272 341 442
TEST6 77 148 220 283 378 474
TEST3 232 262 305 321 339 369
TEST4 98 132 181 232 253 306
TEST4 24 96 148 180 235 293 363
TEST4 12 24 89 157 208 267 323 399
TEST7 83 137 190 228 297 378
TEST7 24 79 146 196 263 336 391
TEST7 12 24 105 172 215 283 361 428
TEST5 116 155 210 270 309 380
TESTS 24 184 210 230 262 316 417
TEST5 12 24 | 114 173 236 289 359 454
TESTS8 105 178 223 266 311 373
TEST8 24 175 192 207 250 317 412
TEST8 12 24 155 211 272 302 364 445
EBM - | 136 - | om4 - 1 -
GFDL - | 164 - | 191 - |-
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