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ASTPONOMIA.— Power Spectrum Analysis of the Zonal Mean
Annual Excess Precipitation Total over the Southern Hemi-
sphere, by B. P. Tritakis*. ’Avexowv@ddn Um0 tob *Axadnuairod

%x. I. Eavddxn.
ABSTRAEGT

Power Spectrum Analysis was applied to zonal averages of the
annual excess precipitation total in 7 latitude zones of the Southern
Hemisphere each 10° deg wide, using Xanthakis’ unpublished data.

The results showed a great similarity between the Southern and
the Northern Hemisphere (Zerefos, C. - Cosmas, G., 1975) as regards the
distribution of the periodicities of the zonal mean annual excess pre-
cipitation total.

They also confirm Xanthakis® previous research on the relation
between solar activity and precipitation.

Figures No. 1 to 7 represent the various spectra, for each 1o deg.
latitude zone of the Southern Hemisphere, of the zonal mean annual
excess precipitation total, R - R,.

Figure No. 8 summarizes the results obtained in figures No. 1 to 7.

Figure No. g is the summary picture corresponding to the Northern
Hemisphere (Zerefos, C. - Cosmas, G., 1975). -

In order to achieve both high resolution and sufficient confidence

* B 1. TPITAKH, Pacpatiny &vdAvoilg tod Omep Td mavovikdv pécov UGdoug
Tfig Ppoxomrtwoews €ig t® Nétiov ‘Hpiopalplov. Research Center for Astronomy
and Applied Mathematics of the Academy of Athens.
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level the maximum time lag used in the data processing was about one
third of the whole length of the zonal time-series.

Markov’s red-noise of the zomes 10-20°S, 50-60°S, 60-70°S
has been corrected so that there is no significant difference between the
null-continuum and the spectral estimates.

Although this correction reduces the confidence limits, it increases
the validity of the results.

CONCLUSIONS

From figures No. 1 to 7 it is evident that there are significant
peaks with periods of about 10 to 12 years only in the high latitude
zones 50° - 70° deg and the latitude zone 20-30° S. Higher harmonics of
the 11-year period are evident in the southern equatorial zone o-10°S
and the latitude zones 20-30°S, 40-50°S, as well.

There are also significant periodicities close to the 11-year cycle
(8-10, 12-12,5 years) in the zones 30-40°S and 40-50°S deg.

These conclusions show a great similarity between the Northern
and the Southern Hemisphere of the earth as regards precipitation
periodicities.

In addition it is beyond any doubt that the close correlations
between solar activity and the mean annual excess precipitation totals
(li-—Ro) found by Xanthakis are strongly confirmed through the appli=
cation of the Power Spectrum Analysis.
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Fig. 9. Distribution of the significant periodicities throughout the Northern
Hemisphere (Zerefos, C. - Cosmas, G. 1975).
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‘O “Axadnuaindog %, I. ZavBdxng nagovoidlov v dvotéow uekétny elne
10 €Efjg ¢

"Eyxo vty va dvoaxowvaco gig v T Axadnuiav *Adnvadv ta moglouaro
g oedvng tob %. B. Toirdun, Bondot tob Kévigov *Egevvav *Actgovouiag xal
*Epnouoouévov Madquatxdv thg "Axadnuiag Adnvdv tno tov tithov «Daocua-
T Gvdhvotg Tob bEe TO xavovirov wésov tyovg tis fooyontwoemg eig t0 Notiov
‘Huwopaioov».

‘O x. Towrdung & Epaopoyis tiig uedsdov tiis @aouatixils avalicens
goevvd ™y Vmapfly megroduotitmwv eig tag uetafordg thg uéong Etnotug Coviriig
nufic tie Pooyomtdosws el €mta Cdvag tob Nottov ‘Huogaiolov, éxdotn tdv
omolowv &yel edpog 10° yewyoagirod mhdtovg.

Ta yonowwomomdévra dedopéva EAedncav dmo mooyeveotépav Eoyaciov
100 Gphodvrog, 1 6mofa ebplonetal Hmd Extinwowy eig tag «Iloaynatelag tig *Axa-
dnulag Adnvavr.,

Ta mootlopata thg doevvng To ouyyoagéms eivat ta Gxrolovia :

1. “Yoiotavrar onuavrixai megrodixdinreg eig tag doevvndeiong yoovooeiods,
glg dninedov Bumotoovvng dvdregov tol 9%, elg tivag d¢ megurtdoets tob 99 9.

Al meotodidtnteg avtal £xouvv Mg Grolovdog :

a) Ilegtodor 10- 11 &tdv Everoniotoav els tag CTdvag H0° - 60° S,
60°-70°S xai 20°-30°S.

B) ITeoiodot yerrovixai tig 1lerole, Gmwg 8- 10 drdv 7 12-12,5 &rdv
avevoédnoav eig tae Ldvag péoov mhdrovg 30°-40°S xai 40°-50° S.

y) Téhog 8¢, avidrepar douovirai tiig 11letotc meouédov 3,5 - 4,5 Erdv avev-
oédnoav elc v lomueowviyy Covny 0°-10° S xai tag Cdvag 20° - 30° S,
40°- 50° S. ’

2. T4 avotéow amotehéopata detxviovy Stu Oeplotatar duotdTng uetagy
Bopeiov »ai Notiov “Huisgaiolov, elz v xatavounv t@v megrodxotitov Tiig
Booyontmoems, orng dvwg tedg meonyovuévny égyaciav (Zerefos C. - Cosmas G.
195):

Ta Baydueva tadra EmPefaoiv ahjowg td ovumepdopata, eig T Omoia
xatehEaney elg mooyevestéoav doyaciav fudv. ‘Exedy 1o dépa todro, dnhadi
T avalijtnolc meotodxotitov eig tag uetafordg tiig Pooyontdosws, TaQovotdlet
idiaitegov Evdiagépov Gyt névov amd andypewg dewontixdls, GAha xal moartixi)s,
moottdépueda 6uod petd Tod ovyyoapéwg Vo cuveyicwpey Tag doelvag Tavtag wooS

6hoxAowoy TdV amoteleoudrmv TovtwV ®ai O Aoy uedddwyv.



