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Outlook brighter on 
weather forecasts 
SIR-Our recent paper "Fractal charac
terization of inhomogeneous geophysics 
measuring 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 
community, we were therefore somewhat 
surprised by the pessimistic ("bleak") in
terpretation given to our findings in Hol
lingsworth's News and Views article2

• 

Since this interpretation could be due to a 
misunderstanding, we would like to clarify 
our position. 

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 
slip through the network undetected. The 
errors due to this limited dimensional re
solution are more subtle than Holling
sworth seems to indicate. We implied 
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 density (or more precise
ly, the flux of energy to smaller scales), are 
their multiple fractal dimensions which 
decrease as the intensity level increases. 
Since any set with D<l is a totally discon
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. Even without a precise dis
cussion of predictability and its limits, is it 
unreasonable to suppose that at least part 
of our current difficulties are related to 
our inability to detect sparse but violent 
events? 

Hollingsworth is obviously correct in 
pointing out the importance of satellite 
data. Indeed, since remotely sensed data 
generally have very high dimensional re
solutions, our findings add a new argu
ment in their favour. Unfortunately, the 
satellites themselves, are calibrated by 
sparse in situ networks, and current 
calibration methods do not recognize the 
problem of dimensional resolution. Furth
ermore, the existing four-dimensional 
data assimilation techniques that are used 

to mix in situ and satellite data take no 
quantitative account of the various dimen
sions involved. 

Perhaps, if we abandon the routine 
ways of dealing with the problem of sparse 
networks and phenomena, the future can 
be faced with optimism. New and 
mushrooming interest in techniques of 
multi (fractal)-dimensional analysis and 
simulation may ultimately help clarify 
basic problems in predictability. In the 
short term, we may expect rapid develop
ment of statistical techniques to provide 
important corrections to data lacking in 
dimensional resolution. Improved fore
casts over a wide range of timescales could 
be possible. 
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Are arguments against 
archaebacteria valid? 
SIR-Until now we have commented only 
in passing on Lake's suggestions'·2 regard
ing archaebacterial taxonomy and phy
logeny, because their supporting evidence 
is weak. However, recent correspondence 
in Nature3

•
5 and attention elsewhere6 re

quires a stronger response. 
The upper panel of Fig.l is a phylogene

tic tree derived by a distance matrix-type 
analysis of the small subunit rRNAs. It 
shows the three primary kingdoms as dis
tinct phylogenetic units7

• (The same bran
ching order results from parsimony 
analysis7

.) In contrast, Lake's proposals 
(lower panel) distribute the various 
archaebacteria among three separate 
'kingdoms': the 'eocytes' (sulphur
dependent archaebacteria, such as Sulfa
lobus and Thermoproteus), 'photocytes' 
(extreme halophiles and eubacteria) and 
methanogens1

• 
3

• 

Two issues are involved here, one scien
tific (the precise relationships of the other 
kingdoms to the archaebacteria) and one 
semantic (whether Archaebacteria is a 
proper taxon). The second issue disting
uishes Lake's proposals from those of 
others, whose phylogenies assume 
archaebacteria to be a valid taxon, 
although possibly paraphyletic7

• 

The factual basis for Lake's proposals is 
questionable. 'Eocytes' were defined as "a 
kingdom with a close relationship to 
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Fig.l The alternative views of archaebacterial 
taxonomy. 

eukaryotes" on the basis of the unusual 
shape of their 50S ribosomes, a shape 
ostensibly unique among archaebacteria. 
However, a significant fraction of the 50S 
subunits in Methanococcus vannielii have 
this 'eocyte' shape8

• Although what 
underlies these shape differences is not 
known, it is likely that they reflect relative 
protein content: subunits from both 
sulphur-dependent archaebacteria and 
the Methanococcales have relatively large 
complements of protein compared with 
other archaebacterial ribosomes9

• Thus, 
dividing the archae bacteria on the basis of 
ribosome type puts methanogens into two 
separate kingdoms- an untenable classi
fication both phylogenetically and taxono
mically. 

'Photocytes' were defined on the basis 
of other perceived similarities in ribosome 
shape2

• In this case, too, the defining char
acteristics are not confined to the defined 
group'. Ribosome shape differences, 
which have never been shown to be homo
logous traits, are obviously not reliable 
determinants of major phylogenetic cate
gories. 

The proposals of Lake et al. have far too 
little supporting evidence, and much of 
this is of little or no phylogenetic value. 
Their argument rests heavily on the sup
posed absence of certain traits, which 
means little when it merely reflects a tem
porary failure to find them. For example, 
absence of introns outside the sulphur
dependent archae bacteria was taken to be 
significant but introns were subsequently 
found in the extreme halophiles7

• Ill
defined similarities, such as "common 
photosynthetic mechanisms", invoked in 
grouping eubacteria with the extreme 
halophiles, are more probably analogies 
than homologies: the ( eu)bacterial chlor
ophylls have nothing in common with 
(halophile) bacteriorhodopsin, either 
structurally or functionally, whereas bac
teriorhodopsin is structurally and func
tionally similar to eukaryotic rhodopsin-
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