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Variations of the so lar activity and irrad iance, and their
infl uence on t he flooding of the river Nile
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ABSTRA <"I , Autoco rrelation and pow er spectra analysis are carr ied o ut for different lengths of time series
of the following da ta : ( 11 Sola r acti vity (sunspot . faculae and radio flux on 2800 M Hz); (2) lrradiancc (solar
constant measured at ear th's sur face an d by the ar tificial satelli te ( Nimbus-J ); 0 ) River JV;/(' flood (old ..... a ter
level. max imu m tlood level. a nd the d ifference between the bot h Ic..-cls j measured at Cairo.

The results showing remar kable simila rity between the power spectra uf sola r activity, irradia nce (sola r
constant] an d river Ni te flood .

\\ e conclude that a ny shor t o r long-term ver iauons in the solar activity lead 10 similar vari ations in th e so lar
con..rant. AI:Iol). an nua l and secular var iations uf solar activity yeld informations on the suspected annual and secu­
lar variations of the r i..'cr 1\';/(' flood .

I. Introduction

Fa i lier invest ignt ions have shown that the large de ­
creases in the solar constant, mea sured by th e N imbus-7
and SM M satellites, a rc mainly cau sed by sunspo t
groups ( Hick ey ct at. 1982, Wil son ,'I al. 1981.
Hudson rt al. 19~2). The earli er studies have a lso
ind icated that the se suns po t-related irradiancc di ps
are in connect ion with the act ivity of the sunspo t
groups (Pap 1985, 19K6). Mo reover, there a re so me
suggest ion s that beside the effect o f sunspo ts, varia lion
o f the so lar co nsta nt i, a bo correlated with coron al
act ivity (Smith er al. 1982). Abo, in a review pa per,
Chapman (19 87) con centrated e n so lar luminosity
variability due to magnet ic act ivity of the sun.

Man y a uthors have sugge sted that n large portion of
clima tic cha nge ar ises fro m variations in so lar constant
(lu minosity) a nd activ ity (G illilan d 1982. Sofia 1984.
Schmi dt 1986). It is post ulated that a change in the

ra tio of umb rul /pcnu rnbra l ar eas is propor tion al to
change in so lar lum inosity a nd that long-term variati o ns
in the lu minosity lead ro corresponding changes in the
climate of the earth ( Hoyt 1979) .

T he correlati on between sunspot numbers and annual
rainfall may be positive, negative. or non-existent .
depending o n where the meteorological measurements are
made ( Herman and Gold berg 1978). Other indirect
indicat ors o f rainfall include water level in lakes a nd
river flood ing. The co rrelation coefficient of the mean
a nnua l water level of lake Victoria and sunspot number
from 1880's to 1920's is -l-O. 88 (Shaw 1928). T his implies
an exces s o f rainfall at sunspot maximum for the region
of lake Victoria (2. 0 ' S. 32. 2' E) in Africa, in ag reement
with Clayto n's d ist ribution (C layto n 1923). showi ng
excess rainfall in eq ua to ria l region s. But acco rd ing to
Bargman et al, (1965) . th e co rre lation bro ke down a ro und
1930. Beginn ing Circa 1950 the water level has been
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