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ABSTRACT

The climatic changes associated with solar variability are largely caused by variations in total solar
irradiance and solar spectral irradiance with solar activity. Thus the spectral composition of solar radiation is
crucial in determining atomspheric structure. The variations in solar spectrum depend on the varied solar
spots. Recently, evidence for a strong effect of solar activity on terrestrial isolation on ground-based
measurements carried out by the National Research Institute of Astronomy and Geophysics (NRIAG),
Helwan, Egypt (lat. 29?52'N and long. 31?20'E) during (1990-2000) were presented. Specifically, a strong
increase of terrestrial isolation with sunspot number as well as a decline of the solar spectrum with solar
activity was reported. Daily measurements of the solar radiation between 280 nm and 2800 nm were made
by Eppley Pyranometer and Pyrheliometer instruments. The decreasing at the range 280 - 530 nm and 530
- 630 nm are represented less than 50% of direct solar radiation and the stability of at the range 630 - 695
nm and 695 - 2800 nm it mean that; some of difference radiation is appear in diffused radiation which allow
to height of the temperature as much as the largest associated with significance as it appears from the

curves of relative humidity.

KEYWORDS
Sunspot Number; Solar Radiation Spectrum; Total Solar Irradiance; Global Solar Radiation; Meteorologi-cal

Parameter; Solar Cycle

Cite this paper
U. Rahoma and R. Helal, "Influence of Solar Cycle Variations on Solar Spectral Radiation," Atmospheric and
Climate Sciences, Vol. 3 No. 1, 2013, pp. 47-54. doi: 10.4236/acs.2013.31007.

References
[1] P. Foukal, C. Frohlich, H. Spruit and T. M. L. Wigley, ““Variations in Solar Luminosity and Their Effect

on the Earth 7 s Climate,”” Nature, Vol. 443, No. 7108, 2006, pp. 161-166. doi:10.1038/nature05072

[2] J. D. Haigh, ““The Sun and the Earth s Climate,”” Living Reviews in Solar Physics, Vol. 4, No. 2,
2007, p. 2298.

[3] M. Lockwood, ““Solar Change and Climate: An Update in the Light of the Current Exceptional Solar
Minimum,”” The Royal Society (London), Series A, Vol. 466, No. 2114, 2010, pp. 303-329.
doi:10.1098/rspa.2009.0519

[4] W. Weber, ““Strong Signature of the Active Sun in 100 Years of Terrestrial Insolation Data,”” Ann.
Phys.-Berlin, Vol. 522, No. 6, 2010, pp. 372-381.

[5] G. Feulner and S. Rahmstorf, ““On the Effect of a New Grand Minimum of Solar Activity on the Future
Climate on Earth,”” Geophysical Research Letters, Vol. 37, No. 5, 2010, Article ID: LO5707.

[6]1 L. J. Gray, J. Beer, M. Geller, J. D. Haigh, M. Lockwood, K. Matthes, U. Cubasch, D. Fleitmann, G.
Harrison, L. Hood, J. Luterbacher, G. A. Meehl, D. Shindell, B. van Geel and W. White, ““Solar
Influences on Climate,”” Reviews of Geophysics, Vol. 48, No. 4, 2010, Article ID: G4001.
doi:10.1029/2009RG000282

[71 G. Toma De and O. White O, ““From Solar Minimum to Solar Maximum: Changes in Total and Spectral

* Open Special Issues
® Published Special Issues

e Special Issues Guideline

ACS Subscription

Most popular papers in ACS
About ACS News

Frequently Asked Questions
Recommend to Peers
Recommend to Library

Contact Us

Downloads: 45,178

Visits: 131,281

Sponsors, Associates, and
Links >>



Solar Irradiance,”” APJ, Vol. 463, No. 45, 2000.

[8] D. V. Hoyt and K. H. Schatten, ““The Role of the Sun in Climate Change,”” New York Oxford, Oxford
University Press, 1997.

[91 P.M. Kelly and T. M. L. Wigley, ““Solar Cycle Length, Greenhouse Forcing and Global Climate,””
Nature, Vol. 360, No. 6402, 1992, pp. 328-330. doi:10.1038/360328a0

[10] Scafetta and West, ““Estimated Solar Contribution to the Global Surface Warming Using the Acrim
TSI Satellite Composite,”” Geophysical Research Letters, Vol. 32, No. 18, 2005, p. L18713.

[11] R. C. Willson and A. V. Mordvinov, ““Secular Total Solar Rradiance Trend during Solar Cycles 21 - 23,””
Geophysical Research Letters, Vol. 30, No. 5, 2003, pp. 1-3. d0i:10.1029/2002GL016038

[12] C. Frohlich and J. Lean, ““Solar Radiative Output and Its Variability: Evidence and Mechanisms,”” The
Astronomy and Astrophysics Review, Vol. 12, No. 4, 2004, pp. 273-320. doi:10.1007/s00159-004-
0024-1

[13] J. L. Lean and D. H Rind, “*How Natural and Anthropogenic Influences Alter Global and Regional
Surface Temperatures: 1889 to 2006, Geophysical Research Letters, Vol. 35, No. 18, 2008, Article
ID: L18701, doi:10.1029/2008GL034864,2008.2307

[14] N. Scafetta, ““Climate Change and Its Causes, a Discussion about Some Key Issues,”” SPPI Original

Paper, Science and Public Policy Institute, Haymarket, 2010, pp. 1-56.

[15] C. Fr?hlich, ““Solar Radiometry,”” In: M. C. E. Huber, J. L. Culhane, A. Pauluhn, J. G. Timothy, K.
Wilhelm and A. Zehnder, Eds., Observing Photons in Space ISSI, Scientific Reports SR-009, ESA
Communications, Noordwijk, 2010, pp. 525-540.

[16] B. S. Groveman and H. E. Landsberg, ““Simulated Northern Hemisphere Temperature Departures:
1579-1880,”” Geophys. Res. Lett. Vol. 6, No. 10, 1979, pp. 767-769. doi:10.1029/GL006i010p00767

[17] J. E. Hansen and S. Lebedeff, ““Global Surface Air Temperatures: Update through 1987,
Geophysical Research Letters, Vol. 15, No. 4, 323, 1988, pp- 323-326.
doi:10.1029/GL015i004p00323

[18] T. Wenzler, ““Reconstruction of Solar Irradiance Variations in Cycles 21-23 Based on Surface
Magnetic Fields,”” Ph.D. Thesis, Eidgen™ "ossische Technische Hochschule, Zurich, 2005.

[19] T. Wenzler, S. K. Solanki and N. A. Krivova, ““Reconstructed and Measured Total Solar Irradiance: Is
there a Secular Trend between 1978 and 2003?”” Geophysical Research Letters, Vol. 36, 2009,
Article ID: L11102. doi:10.1029/2009GL037519

[20] M. Vazquez and A. Hanslmeier, ““Ultraviolet Radiation in the Solar System,”” Springer Netherlands,
Dordrecht, 2006.

Home | About SCIRP | Sitemap | Contact Us

Copyright © 2006-2013 Scientific Research Publishing Inc. All rights reserved.




