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Weather forecasts still 
tricky 
SIR-The recent paper on 'Fractal charac­
terization of inhomogeneous geophysical 
measuring networks' by Lovejoy et at. I 

and a discussion in News and Views' ad­
dress the important problem of detecta­
bility of sparse atmospheric phenomena 
and, therefore, of the very feasibility of 
useful weather forecasting. Now, what­
ever the difficulty of its detection might 
be, a sparse phenomenon will exert an 
influence on the time course of a multitude 
of more systematic phenomena occurring 
over a wide range of space scales. The 
main reason for this is the fundamental 
instability of the atmospheric system': a 
perturbation arising from an uncontrol­
lable localized event and acting on a larger 
scale phenomenon pertaining to atmos­
pheric circulation may give rise to an (ex­
ponentially) divergent history and to an 
altogether different regime, or to an aperi­
odic sequence of regimes perceived by an 
unaware observer as 'noise'. 

Let y be the precision with which the 
initial state of the system can be deter­
mined in phase space. Assuming that the 
atmosphere behaves as an unstable dy­
namical system we obtain the following 
estimate for the error growth after time t: 

y(t)=yetK (1) 
where K is the largest positive Lyapounov 
exponent (or more generally the Kolmo­
goroventropy). 

Since our variables are distributed in 
physical space, an inadequate spatial reso­
lution I will clearly induce an error in the 
estimate of the variables. Conversely, if 
for some reason their values are subject to 
uncertainty, it will be difficult to locate 
with precision the region of space from 
which these variables had initially ema­
nated. We may therefore substitute, in 
our crude estimate, the phase space uncer­
tainty y by the precision I with which the 
initial state of the atmosphere can be de­
termined in the physical space and write, 
instead of (1) 

I (t) = Ie" (2) 
When the size I(t) will reach a value of the 
order of the dimensions of the entire sys­
tem, L, predictions concerning individual 
histories will become meaningless and 
should be replaced by statistical consider­
ations. The time 'm for which this will 
happen is': 

1 L 'm = kIn T (3) 
This gives a quantitative measure of the 
limits of predictability of the system. A 
significant feature of 'm is its logarithmic 
dependence on the parameter I, and thus 
its relative insensitivity to space reso­
lution. Going from a quasi-uniform to a 
fractal distribution of lor vice versa is not 
going to change this picture drastically. 

So although detection of sparse phe­
nomena is important in its own right, it is 

worth stressing that even with a consider­
able improvement of the world detection 
network the problem of forecasting of the 
global state of the atmosphere is likely to 
remain as acute as ever. 
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Activation of cellular 
calcium entry 
SIR-A recent News and Views piece by 
Baker! discusses the mechanisms of intra­
cellular calcium ion (Ca2+) release from 
the endoplasmic reticulum (ER) but 
refers briefly to cellular calcium entry 
from the extracellular fluid as being medi­
ated by Ca2+ channels gated either chemi­
cally or by voltage. Voltage-activated Ca'+ 
channels that can be modulated by intra­
cellular messengers have been character­
ized in many systems', but are unlikely to 
be present in a number of different epi­
thelial tissues such as exocrine glands and 
liver simply because they are unable to fire 
action potentials and many activating 
hormones or neurotransmitters evoke 
membrane hyperpolarization rather than 
depolarization in these cells3

• Neverthe­
less there is clear evidence that hormones 
and neurotransmitters can increase uni­
directional Ca2+ flux into, for example, 
pancreatic acinar cells4

• 

The mechanisms underlying this recep­
tor operated Ca'+ entry are at present 
obscure although a link with the increased 
turnover of phospholipids after stimula­
tion has been suspected for more than ten 
years5 with evidence for such a link being 
particularly clear in relation to Ca'+ entry 
in blowfly salivary glands6

• A recently 
formulated hypothesis' suggests that 
receptor operated Ca'+ entry is secondary 
to the emptying of an intracellular Ca'+ 
pool mediated by the action of inositol 
trisphosphate (IP,) on an electrogenic 
Ca2+ pathway (channel) in the ER'9. The 
well-established biphasic nature of 
agonist-activated Ca'+ mobilization is, 
according to the new hypothesis, explain­
ed by an initial emptying of the intracellu­
lar (ER) Ca2+ pool by IP, followed by 
entry of extracellular Ca'+ into the pool 
and, in the continued presence of IP" into 
the cytosol. On removal of the stimulant, 
IP, is rapidly broken down closing the Ca'+ 
channel in the ER and Ca2+ entry from the 
outside continues only until the content of 
the ER pool has reached a level that pre- I 
vents further entry. 

In this model' intracellular Ca'+ release 
and Ca2+ entry are both controlled by the 
same messenger, IP3• Ca2+ entry is there­
fore not directly linked to the hormone 
receptor, but is messenger-mediated. A 
recent patch-clamp study on pancreatic 
acinar cellslO demonstrating an external 
Ca2+ requirement for sustained K+ 
channel (Ca'+-activated) opening evoked 
by a peptide belonging to the cholecysto­
kinin-gastrin group may be relevant in this 
context since the Ca'+ -requirement could 
be localized at a site separated from the 
hormone-receptor interaction indicating 
messenger-mediated rather than recep­
tor-mediated Ca'+ uptake. These recent 
findingslO appear to be compatible with the 
hypothesis forwarded by Putney'. 
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Beam balance test of weak 
equivalence principle 
SIR-In the recent article by Fischbach et 
al. 1, commenting on a News and Views 
piece', a new hypercharge force is postu­
lated as being responsible for various 
apparently anomalous effects in physics. 
Although there may not be unanimity in 
the interpretation of the Eotvos data in 
terms of this new force', its existence 
would have such far reaching conse­
quences in physics that further experi­
ments are clearly required. As suggested 
by Fischbach et al., further Eotvos-type or 
galilean experiments come to mind. Here 
we propose an experiment using a 
common balance which would allow the 
force, if it exists, to be measured with 
good precision. The experiment would be 
as follows. 

The weights of the two test masses made 
of materials having different values of 
(Bill) (see ref. 1 for notation) are com­
pared using a beam balance at two differ­
ent sites. The first site is in a tunnel deep 
inside a mountain where it can be assured 
that there are some kilometres of solid 
rock in all directions. Here, in the absence 
of any net hypercharge force, the test 
masses are adjusted to have apparently 
equal masses as measured using the bal­
ance. The balance and test masses are 
then moved out of the tunnel to a second 
site on the surface of the Earth, preferably 
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