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Following NASA's prediction of sunspot numbers for the current
sunspot cycles, Cycle 24, we included sunspot numbers as an
explanatory variable in a statistical model . Model SMS12.12 is based
on fitting monthly rainfall values with factors and co-variates obtained
from solar-lunar geometry values and sunspot numbers. Figure 1 shows
how the model demonstrates high predictive skill in projecting monthly
total rainfall achieving a correlation coefficient above of 0.9 between
model estimates and CRU_ ts2.0 (Kenya monthly total 1901-2000°).
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stimates for monthly total rainfall for the period from 1901 to 2020

for Kenya indicate in Figure 2 that the model may be used not only
to estimate historical values of rainfall, but also to project monthly total
rainfall.
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e have found that the 11-year solar sunspot cycle has an influence on

the frequency and timing of extreme hydrology events in Kenya,
with these events occurring every 5+2 years after the turning points of
sunspot cycles. While solar declination is the major driver of annual
variability, sunspots and the lunar declinations play arole in the inter-annual
variability>*68 and may have influenced the occurrence of the Sahelian
drought of the mid-1980s that affected the Sahel region including the
Greater Horn of Africa. Judging from the reflection symmetry, the trend of
the current maximum and the turning point of the sunspot minimum at the
end of the Modern Maximum in Figure 3, drought conditions similar to
those of the early 1920s may reoccur inthe year 2020+2.

References

JOMO KENYATTA UNIVERSITY
OF AGRICULTURE AND
TECHNOLOGY

City Square,
NAIROBI,
KENYA

012-2020 Sunspot numbers
Total Annual Rainfall

Anomalies

180 1960 180 tem 200 200

Year

tandardized SMS12.12 estimates from 1960 to 2050 were
overlaid on those generated byGeneral Climate modelsof the
IPCC AR4 AOGCMs projected Sahel rainfall® In Figure 4,
regional severe hydrology events can be seen in the model series.

Figure 4. Projected Annual Sahel precipitation anomalies from

the IPCC AR4 AOGCMs and SMS12.12

5-year
running

itation anomaly (mm/day)

= SMs12.12

— GFDL

— GISSEH

= MROC
MPI_ECHAMS

—MRI

—— NCAR_PCM1
NCAR_CCSM

— UKMO_HADCM3

Acknowledgement
We thank the following for providing data: the Kenya
Meteorological Department (Nairobi, Kenya), the National
Oceanic and Atmospheric Administration (NOAA) and the
National A

and Space (NASA), the

Climate Research Unit (CRU) of the University of East Anglia

(UK), and the Solar Influences Data Analysis Center (SIDC) of

Peter J. Lamb.
August 4th,2011.
During NCAR ISP Summer
Colloquium on African
Weather and Climate.

the Royal Observatory of Belgium.
We also thank the following for providing software:

R-Foundation for Statistical Computing at the National Centre for

“Africa can help

Atmospheric Research (NCAR) and Unidata for the Integrated itself b_! .
) . d understanding its
Data Viewer at the Program Center, University Corporation for climatic

Atmospheric Research (UCAR). circumstances”

1. Gachari F., Mulati D. M., Mutuku J. N.: Sunspot numbers: Implications on Eastern African
rainfall. S Afr J Sci. 2014;110(1/2), Art. #2013-0050, 5 pages. http://dx.doi.org/10.1590/
5ajs.2014/20130050.

2. Cook, K. H., 2008: Nature Geoscience, 1, 647- 648.

3.. Lassen K., Friis-Christensen E.: Variability of the solar cycle length during the past five
centuries and the apparent association with terrestrial climate. J Atmos Terrestrial Physics.
1995;57:835. http://dx.doi.org/10.1016/0021- 9169(94)00088-6.

4. Meehl G. A., Arblaster J. M.: A lagged warm event-like response to peaks in solar forcing in the
Pacific region. J. Climate. 2009;22:36473660. http://dx.doi. 0rg/10.1175/2009JCL12619.1

5. Hathaway D. H., Wilson M. R., Reichmann J. E.: A synthesis of solar cycle prediction techniques. J.
Geophys Res. 1999;104:2237522388. http:// dx.doi.org/10.1029/1999JA900313

6. Cerveny R. S., Shaffer J. A.: The moon and EI Nifio. Geophys Res Lett. 2001;28:2528.
http://dx.doi.org/10.1029/2000GL012117.

7. Mitchell T. D., Hulme M., New M.: Climate data for political areas. Area. 2002;34:109112.
http://dx.doi.org/10.1111/1475-4762.00062.

8.White W. B., Liu Z.: Non-linear alignment of El Nifio to the 11-yr solar cycle. Geophys Res Lett.
2008;35:19607. http://dx.doi.org/10.1029/ 2008GL034831.






