KGRHEEIEDBIRDD R
T7VH €7 Y THKEALE T A VIIKAEED
PR SR RRESR D B 5

Water Level Time Variations of the Lake Victoria and the River Nile

In the Framework of the Long—term Solar Magnetic and Irradiance Changes
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Abstract

Ever since Brooks published his monumental paper in 1923 on the extraordinarily clear
positive correlation between time profiles of the sunspot number and of the water
levels of the Lake Victoria, a source of the River Nile, the positive correlation
has been a subject of fundamental importance for the science of the Sun—-Climate

connection. Once thought to be false or coincidental after 1923, when the correlation
became unclear or even negative, the clear positive correlation reappeared after about
1968. We point out here that the time interval of the unclear positive correlation

corresponds to the bb—year grand cycle V from solar cycle 16 to 20.
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PlateI.— Lake levels, Rainfall and Sunspots.
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Curves | & 2, Maximum snd Minimum readings of the Lake gauge on Leke Victoria in inches above Zero Level.
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Curve 3. Rainfall in Uganda; devietions from normal summed in overispping periods of six months
Curve 4. Monthly Sunspot numbers. ) Curye 5, Meen level of Lake Albert in Inches above Zero Level.
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Fig. 2. The time variation of the angular momentum layer density at the surface, M/C, denoted
by a solid line as in Figure 1(c) and the 11-year running average of the yearly mean of the sunspot
relative number, . The first ordinate is for M /C' and the second is for Ry;. The ordinate of the thin
line for the yearly mean of the sunspot relative number is not shown in this diagram but is the same
as in Figures 1(a), 1(b), and 1(c) and is from 0 to 250 in linear scale.
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Fig. 4b, The time profiles of the angular momentum layer density, M/C, and the 11-year running
mean, Iy, of the yearly mean of the sunspot relative number, R, similar to Figure 4(a) but with a
delay time of 20 years, which shows visually better correspondence between the time profiles of M
and Ry than in Figure 4(a).
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Fig. 3. Time series of the angular momentum surface layer density M / C denoted
by the thick solid line, the single 11-year running mean of the yearly mean of the
sunspot relative number denoted by the thin solid line, the double 11-year running
mean denoted by the thick dotted line, and the yearly mean denoted by the thin
solid line. The format of the diagram is the same as in Fig. 1.
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Fig. 4. Time series of 20, 30, 40, and 50 year running means of the double 11-year
running mean of the yearly mean of the sunspot relative number. The yearly mean
and 20, 30, and 40 year running means are denoted by thin solid lines. The 50 year
running mean is denoted by the thick solid line. The 50 year running mean of M
/ C shown in Fig. 3 is denoted by the thick dotted line.
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Fig. 3: Time sequence of the degree of the equatorial acceleration or the flatness of the latitudinal dependence profile F.
The thick lines denote the values calculated from the A and B values determined by the least square fitting method. The
thin lines show the values calculated from the A and B values with standard deviations. The abscissa is solar cycle number.
The ordinate is F, which shows that the average degree of the equatorial acceleration is about 20 percent. The F values
undergo a modulation which is similar to that of M in Fig. 1 and in Fig. 5 in antiphase with the modulation of M reaching
a minimum at cycle 14, 2 maximum at cycle 17 and a minimum at cycle 21. Notice also that the F values of the Greenwich
and the Mitaka data agree well at cycle 18.
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etic oscillation with a second-period modulation which

results from the delayed nonlinear reaction process. The basic period of the oscillation corresponds to 22 years of the solar cycle,

and the second period corresponds to its 80 year modulation. The i mtegnmnn time span is approximately 670 years. The meanings

of the energy indices described at the head of the curves are explained in Yoshimura (1978a). Each peak has its own spatial struc-

ture corresponding to the 11 year solar cycle (Fig. 4). The values of the nonlinear paramecters are: ay = 0.001, N; = 5, and
= 0.03. Notice the possibility of double peaks during one (11 year) cycle around step 6300,
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the value of t4, the longer the period of the modulation.

The values of N, are, from top to bottom, N, = 15, 8.25, 8, 7, 6, and 5. These are chosen since the effects of N; become strong as

tq increases. Other paramelers are the same as in Fig. 1.
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