
Outlook brighter on
weather forecasts '
Srn-Our recent paper "Fractal charac-
terization of inhomogeneous geophysics
measunng networks" addressed the fun-
damental geophysical problem of sparse
measuring networks, and pointed to new
ways of overcoming longstanding
difficulties'. Although pleased to have
stirred interest in the weather forecasting
communtty, we were therefore somewhat
surprised by the pessimist ic ("bleak") in-
terpretation given to our findings in Hol-
lingsworth's News and Views article..
Since this interpretation could be due to a
misunderstanding, we would like to clarify
our posit ion.

By quantifying the sparseness of the
meteorological observing network, we
showed that no matter how large, phe-
nomena sufficiently intense and sparse
(with fractal dimension D<0.25) would
sl ip through the network undetected. The
errors due to this l imited dimensional re-
solution are more subtle than Hollins-
sworth seems to indicate.  We impl ied
neither that the network misses storms.
nor the most energetic areas but rather,
the most Intense regions. Indeed, fun-
damental characteristics of the various
levels of  energy densi ty (or more precise-
ly. the f lux of energy to smaller scales), are
their mult iple fractal dimensions which
decrease as the intensity level increases.
Since any set with D<1 is a total lv discon-
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nected set of points, the regions missed,
are the most active cores of storms. These
low dimensional (sparse, core) regions
play a crucial role in the future evolution
of the atmosphere.

Hollingsworth seems to minimize the
impact of this lack of dimensional resolu-
tion. first by citing the utility of existing
forecasts 6-7 days ahead, second, by
pointing to the increasing role of satellite
data. Let us examine these points one by
one.

Hollingsworth admits that even in the
vague terms of "economical usefulness"
forecasts are limited to periods of one
week or less.  Evcn without a precise dis-
cussion oI  predictabi l i ty  and i r i  l imi ts,  is  i t
unreasonable to suppose that at least part
of  our current di f f icul t ies are related to
our inabi l i ty to detect sparse but violent
events?

Hollingsworth is obviously correct in
point ing out the importance of satel l i te
data. Indeed, since remotely sensed data
general ly have very high dimensional re-
solutions, our findings add a new argu-
ment in their favour. Unfortunatelv. the
satel l i tes themselves. are cal ibrated by
sparse ln .sltt networks, and current
cal ibrat ion methods do not recosnize the
problem oI dimensional  resolut ion.  Furth-
ermore, the exist ing four-dimensional
data assimilat ion techniques that are used

to mix ln sltu and satel l i te data take no
quanti tat ive account of the various dimen_
sions involved.

Perhaps, i f  we abandon the routine
ways of deal ing with the problem of sparse
networks and phenomena, the future can
be faced with optimism. New anci
mushrooming interest in techniques of
mult i  ( f ractal)-dimensional  analy i is  and
simulation may ult imately help clari fy
basic problems in predictabi l i ty. In the
short term, we may expect rapid develop-
ment of statistical techniques to provide
important corrections to data lacking in
dimensional  resolut ion.  lmproved fore-
casts over a wide range oI t imescales could
be possible.
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