
Abstract
Th e re  is no natural seve n- day cycle  
k now n, w h ich  lasts ove r a longe r 
pe riod of seve ral ye ars. Re garding 
th e  dynam ics in m e te orology one  
can unde rpin th is state m e nt w ith  
statistical te sts.
M any h um an be ings do “live ” a 
w e e k ly cycle : w e e k days are  usually 
w ork ing days, w h ile  w e e k e nds ove r-
lap w ith  w ork fre e - days.
Seve ral studie s atte nd to th e  w e e k ly 
cycle s in air pollution as for e . g. 
ozone , PM 10 , and so on. O nly a fe w  
are  conce rne d w ith  th e  7- day cycle  
in clim atological variable s.
Th e  auth ors of th is poste r re se arch  
in e xactly th is topic and analyse  -  
in line  w ith  a m aste r th e sis -  th e  
w e ath e r data from  th e  autom atic 
stations ove r Sw itze rland.
Introduction
Bäum e r e t al. found w e e k ly pe riod-
icitie s in clim atological variable s as 
ove r Ge rm any. By analysing data 
from  12 W M O  stations b e tw e e n 19 9 1 
until 20 0 5 th e y found a ne gative  
te m pe rature  anom aly for w e e k e nds 
and a positive  one  for w e e k days. Th e  
analysis of th e  pre cipitation data 
sh ow s th at th e re  is ge ne rally m ore  
pre cipitation on w e e k e nds th an on 
w e e k days. Gong e t al. found ve ry 
sim ilar re sults in Ch ina. Both  groups 
assum e  th at th is seve n- day- cycle  is 
cause d by ae rosols, alth ough  th e  
m e ch anism  of action is not w e ll un-
de rstood.
Re sults for Sw itze rland
Th e  analysis of th e  PM  10  data 
be tw e e n 19 9 8 and 20 0 5 provide  a 
significant w e e k ly cycle  w ith  a m in-
im um  at Sundays (figure  1). Th e  one  
side d W ilcoxon rank ing te st 
b e tw e e n th e  m axim um  (W e dne s-
day) and th e  m inim um  (Sunday) is 
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h igh ly significant. Th is 7- day cycle  
can also be  se e n cle arly in th e  pe ri-
odogram  w h ich  sh ow s a pe ak  at 1/7 
and its m ultiple s (figure  2).

Th e  pe riodogram  of te m pe rature  
doe s not re ve al such  a pe ak  (fig-
ure  3).

Th e  analysis of th e  te m pe rature  an-
om aly for e ach  w e e k  day provide s a 
7- day- cycle  w ith  a ve ry sm all m ag-
nitude  (figure  4). Th e  W ilcoxon rank -
ing te st b e tw e e n th e  m axim um  and 
th e  m inim um  doe s not sh ow  a signi-
ficance .

Random  Sim ulation
Th e  random  sim ulation (50 0 0  runs 
of th e  m ode l) w ith  th e  re al te m pe r-
ature  data provide s a h istogram  
w h ich  re ve als th at a m agnitude  of 
about 0 .2°C be tw e e n th e  m axim um  
and th e  m inim um  is th e  m ost lik e ly 
case  (figure  5).
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Errorbars: ± 1 Standarde rror

Stations: Base l, Be rn, Jungfrau, Lugano, Z urich
Fig. 1: W e e k ly cycle  of PM 10 ; value s from  19 9 8- 0 1- 0 1 to 20 0 5- 12- 31.
p-value  < 2.2e - 16 , W ilcoxon rank  sum  te st w ith  continuity corre ction one  
side  (M axim um  vs. M inim um )
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Fre q ue ncy
Fig. 2: Sm ooth e d Pe riodogram  of PM 10 , value s from  19 9 8- 0 1- 0 1 to 20 0 5-12-31.
Black  ve rtical line s sh ow  th e  fre q ue ncy of a w e e k  (1/7 and m ultiple s of it).
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Fig. 3: Sm ooth e d Pe riodogram  of Te m pe rature , value s from  19 9 8- 0 1- 0 1 to 
20 0 5- 12- 31.
Black  ve rtical line s sh ow  th e  fre q ue ncy of a w e e k  (1/7 and m ultiple s of it).
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Anom aly (M axim um  -  M inim um ) [°C]
Fig. 5: Random  sm ulation w ith  th e  re al te m pe rature  data.
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Errorbars: ± 1 Standarde rror

Stations: all autom atic sw iss stations (total 113)
Fig. 4: W e e k ly cycle  of Tem pe rature ; value s from  19 9 8- 0 1- 0 1 to 20 0 5-12-31.
p-value  = 0 .0 9 5, W ilcoxon rank  sum  te st w ith  continuity corre ction 
one  side  (M axim um  vs. M inim um )
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