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Long-range spatiotemporal correlat i ons
manifested as the sell-similar fractal

geomatry to the spatial pattern concomitant
with Inverse power law form Ffor the

spectrum of temporal fluctuationa i=m
ublquitous to real world dynamical systems and
iz recently identified as =ignature of =elf-
organized  criticality [P.Bak, C.Tang and
K.Wiesanfald, Fhys, Rev. A38[1988) 3R], Selr-
organized criticality in atmospheric Plows s
exhibited &5 the fractal geosetry to  the
global clowd cover pattern and the inverse
posar law fore for the atmospheric eddy ensrgy
spectrum documented by Love joy and Schertzer
[Bull. Amor. rol.So0. 67 (1988) 21]. In
thiz paper a recently developed cell dymamical
system model for atmospheric {lows [AMary
Selvam, Can, J. Phys, 68 (1990) 831; Imt'l J.
Climatol. (i991-in press)] is sussarized. The
madel prediots inverse power law form of the
atatiaticsl Mol distribution For
atmospheric eddy energy spectrum as a natural
COMSEqUeEnce of quantim=11ike mechanios
governing atmoapheric flows extending up to

stratospherie ievels and above
[P.Menra, A M.Selvam and A.S.R.Hurty,  Adv.
Atmon.  Sei. B (2) (198B) 217]1. Model

pradiction are in agreesment With  contimioos
perlodogram analysis [(ALF.Jenkinson, Met O 13
Branch Memorandum No ST (19771 ] of 30 time
sgries consisting of =etz of twenty to humdred

dally o up to 14 days non-overlapping
averages of total oczone content at 19 globally
representat ive atations. Perlodogram estimates
of domimant perlodicities are given in Table 1
and the corresponding power spechra are
plotted In Figure 1 a5 cumalative percentage
contribotion te total wvariamce (ocontlmeous
line) versus the normalised standard deviation
t equal to [log ASlog 35311] whara A is

the pericd in daya and =p the period up

to which the cumilative™ percentage ocontri- -
-bution to total varlance iz equal ta &0,
The corresponding statistical normal distri-
“tution is plotted as crosses in Flg.l. The
short horizoatal lines Indicate the level
above which the spectra are the sase as the
normal  distribublion as determined by the
chi-aquare teat at 95% confidence level.

The Important results of the present study
are  as Nollows. Atmospheric total  ozope
variability (in days) exhibits the tomporal
signature of self organized oritisality,
mamely Inverse power law form for the power
spectrum. Further, the long-range tesporal
corfelationa Implicit to ael F-organized
eriticality can be quantified in terms of the
universal charscteristics of the normal |
distribution. Therelore, the tobtal pattern of
fluctuations of total czome over a perled of
Lim= ia predictable.

Table 1: Perictogram estimates for total ozone
ar. Stakion Time Pariod Periodicities (days) contributing to
Ho. (Lat  Lomg) serles From To maximm normalised variance (H) in
[ Do s ) length the wave band =1
1. Pechora S0(2) 1 MWar BS & Jum BA 7.9 8.9 10.7 4.2 2h.T B5.3
(65.0TH 57.96E)
2. Pechora ® 50(2) 9 Jun 88 16 Sep 88 H.0  11.0 139 20.2 27.1 5.9
3. Voronez ® 2006) 25 Aug BB 22 Dec B8 26,8  36.3 - - - -

{51.h0N 39.35E)

4, Semipalatinsk 25(1) 1 Apr B8 25 Apr BE 3.7 8.9 17.1 - - -
(50.2N 80.15E)

5. FKaraganda 20(2) & Sep BB 1h Oot 88 4.0 12,2 - - - -
{59.0H T4.T2E) '

&.° Alma-Ata 2005) 31 May 88 7 S=p B2 8.0 2S.4 0 1T7.3 - - -
{43.1U0 TH.SEE) .

T. Cardeou 20054} 1 Mer B8 6 Dec BA S51.3 A6.2 90.T - - -
(39.30% 63.30E)

8. pDushanbe 20{8) 1 Apr BE T Sep BB 2B.6 53.7 - - - -
{38,354 GH.ATE)

0. Dushante 20012) 1 Apr B8 26 Wov 88 28.6 3.0 4T.B  63.3 - -

10. Dushanbea 2009} 9 Jul B8 26 Dec 88 24,5 29,2 53.1 #2.2 - .

11. Cailro 20(9) 1 Jan B9 1 May Bo 129 19.9 27.3 - - -

(30020 31.1G6E)
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(53.198 60.23W)
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(30.500 120.50W)
Frezno

Hobart #

(B2.535 147.21E)

Perth
{32.005 115.57E)

« Brlshane

(27.305 153.00E)

« Hairobi

{(D1.185 36.52E)

20(6) 1 Mar 90 28 Jun 90 12.4 4.8 19.5
25(3) 31 May B9 13 Sep B9 6.0 f.A B.b
26(2) 1 Jan &8 10 Feb 8% 4.5 g.2 8.3
2003) 31 Dec 33 28 Feb B9 2115"3 8.5  10.4
.5 - -
25(k) 1 Jan B3 9 Apr BB 4.4 2.7  11.h
2005} 6 May 89 3 Awg 39 10.0  12.7 14,7
201) 1 Jul 83 19 Apr BB 3.1 3.6 5.6
10ai2) 1 Jan 87 19 Jul B7 4.0 4.8 6.7
13.4  17.1 30.7
65(3) 1 Jan &7 14 Jul 87 6.6 9.1 9.7
§2.5 - -
T5(1} 15 May BT 28 Jul BT 2.3 3.1 3.4
8.8 1w0.2 12.4
100(2) 26 Dec BT 12 Jul B8 4.1 y.2 §.3
7.3 10.0 11.2
15%.6 17.6 19.8
20(6) 24 Feb 88 23 Jun B8 .8 BY.1 -
S0{1) 20 Jum B8 B Aug B8 2.6 3.1 3.5
9.6 2.1 17.0
W5} 1 Jun 89 28 Sep 89 20.0 24.9 31,9 4
100{1) 1Mar 33 8 Jun B8 2.2 2.8 2.4
3-5 q+5 5‘2
Hﬂ-g - -
20(2) 1 Apr 90 10 May 90 12.3 - -
0C3) 1 Jul 88 28 Qot 88 6.5 8.9  10.%
2003) 31 mMar 89 29 May B9 8.6 11.B  10.1
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atd. dev.: standard deviation of the time series.
¥ denotes that the data serles is not distributed normally.
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