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Possible Sun-weather 
correlation 

As I have recently published1 a re
examination of some of Xanthakis' work2

, 

in which he claimed remarkably high cor
relations between solar activity and an 
index of zonal precipitation (for example, 
r = +0.77 in the zone 70°-80° N and r = 
-0.71 for 60°-70° N), I feel I should 
comment on the recent exchange between 
Xanthakis and Gerety3

.4. 

My re-examination was prompted by 
the unusually high correlations claimed, 
the questionable discussion by Xanthakis 
of 'X-wise distributions' 5 and, more 
particularly, by the arbitrariness of the 
derivation of zonal mean R - Ro values. 
Xanthakis defined R - R 0 for each year 
and station as the actual total pre
cipitation, R, at that station in that year 
minus the lowest annual precipitation, R 0 , 

reported for that same station over all the 
years considered. In the calculation of the 
zonal means Xanthakis averages together 
stations having very different mean R -
R 0 values, with no attempt at normalisa
tion (apart from assigning almost arbitrary 
R 0 values). Furthermore the stations 
come in or drop out in random fashion 
according to whether records are avail
able. Thus, even if a perfect correlation 
between R - Ro values and solar activity 
existed at each station (which is certainly 
not the case), the averaging process would 
be expected to inject discontinuities 
whenever a station record began or ended. 
In this respect Xanthakis' method should 
lead to poor correlations. This makes the 
claimed high correlations even more 
remarkable, and indeed puzzling. 

The data for 70°-80° N were re-evalu
ated because that zone contains the least 
data, Xanthakis published a full tabula
tion of his data for that zone2

, and his 
result for that zone was an apparently 
highly significant correlation (r = +0.77) 
which did not change sign. Like Gerety et 
al.6 I found that Xanthakis had used only 
part of the available data, and my analysis 
using additional data does not support the 
claimed highly significant correlation. I 
obtain a correlation of +0.38 which, 
considering that the data have been 
smoothed, is barely significant at the 95% 
confidence level. Xanthakis rightly points 
out that a different data sample will lead to 
a different result. However, the great 
reduction in the observed correlation 
using the larger sample certainly throws 
into question the significance of Xan
thakis' result. 
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More importantly, unlike Gerety et al., 
I chose only to use data as described by 
Xanthakis, who stated (or certainly 
implied) that he used all the available data 
published in World Weather Records 7 

except that "only stations with more or 
less extensive series of precipitation data 
have been considered"2

• An examination 
of his Table 2a shows that he used stations 
with as little as 6 years (Ingoy) or 8 years 
(Myggbukta) of data. 

Examination of World Weather Records 
reveals a complete set of data for Isfjord 
Radio, Spitsbergen for 1912-24, which 
Xanthakis omitted even though this 
meant that for 1912-21 his 'zonal mean' 
was based on only one station. For the 
interval 1951-60 there are data for 
five additional stations-Isachsen (10 yr), 
Sachs Harbour (5 yr), Clyde (9 yr), Barter 
Island (10 yr), Chokurdakli (2 yr), and 
Vize Island (8 yr). All but Chokurdakli lie 
between the meridians 156° W through 0° 
to 80° E as stipulated by Xanthakis. 

The issue is thus not whether different 
samples of stations were used, but rather 
why Xanthakis used the particular stations 
(which give such remarkable results) and 
did not use others which detract from the 
significance of the results. Furthermore, 
why was no mention made and no reason 
given for omission from the zonal mean of 
apparently good data (available from the 
same data source) from long-record sta
tions such as Isfjord Radio, Isachsen and 
Barter Island, when shorter records were 
used from Ingoy and Myggbukta? Why 
does the choice of stations for inclusion in 
the zonal means consistently lead to 
higher correlations than those found using 
larger data samples? 

In an attempt to answer these ques
tions I have tested for the possibility 
that the correlation coefficients found by 
Xanthakis using his samples of stations 
and those found by using the larger avail
able data samples are drawn from the 
same population by a random or chance 
selection of stations. According to Sne
decor8 this is done by applying a Z trans
form to the correlation coefficients and a 
Student t test to the difference between 
the Z values. 

Table 1 summarises the results for three 
latitude belts which have been indepen-

Nature Vol. 280 19 July 1979 

dently assessed by Pittock1 and Gerety et 
al. 6

, following the procedures outlined by 
Xanthakis2

• Assuming N independent 
data pairs as indicated for each latitude 
belt, the probability P that each pair of 
samples of stations is drawn at random 
from the same population is shown. N has 
been reduced to allow for the computed 
autocorrelations in the data (including 
smoothing) according to the standard 
formula given by Quenouille9

• Taken 
separately, the result for each of the three 
latitude zones suggests that Xanthakis' 
selection of stations (a selection which 
gives apparently significant correlations) 
was probably not by chance. Combining 
the results, it seems that the joint prob
ability that Xanthakis' favourable selec
tion was by chance is less than 1 in 30,000. 

I am grateful to Dr E. J. Gerety for 
supplying the results of his computations. 
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XANTHAKIS REPLIES-Pittock claims 
that the X-wise distribution of the repor
ted correlations between R - R 0 and I. 
(ref. 1) is questionable. The same dispute 
was put forward previously by Roberts2

• 

However, in the light of recent analysis by 
Gerety et al. 3 it seems that in the zone 
50°-60° N their correlation between R -
Ro and I. has changed sign from negative 
(1885-1913) to positive (1914-60)5. This 
change of sign of the correlation, which is 

Table 1 Correlation coefficients, ,, between smoothed R - R 0 and Xanthakis' solar activity index 
Ia, for three latitude zones over the years indicated, as obtained by Xanthakis2 with his selection of 
stations, and those obtained by Pittock1 (for 70°-80° N) and Gerety et al.6 (for 60°-70° N and 

50°-60° N) using larger available data samples 

r 

Zone Years Xanthakis Larger samples N p 

10°-80°N 1912-60 +0.77 +0.38 19 -0,07 
60°-70°N 1882-1960 -0.71 -0.35 31 -0.05 
50°-60°N 1914-65 +0.79 +0.20 21 -0.009 

P is the probability that the data samples in each latitude zone are drawn at random from the 
same population, where N independent data pairs are assumed to exist. N has been reduced to 
allow for the computed autocorrelations in the data (including smoothing) according to the 
standard formula given by Quenouille9

• 
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