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APPENDIX   
 

Additional Bibliography 
 

The following references were evaluated but not cited in this work.  They are however included for 

potential use, in the broader context, for other researchers. 

 

1) Ahmad, B. and Tyler, L., “The two-dimensional resolution kernel associated with retrieval of 

ionosphere and atmospheric refractivity profiles by abelian inversion of radio occultation phase 

data,” Radio Science, Vol. 33, No. 1, pp. 129-142, Jan.-Feb. 1998. This is a very modern paper 

using satellite technology for tomography to scan the planetary atmospheres. This approach 

constitutes a study on its own and deserves to be evaluated for the purpose of building and 

analysing the vertical structures of refractivity models, using this technique to gather the necessary 

data. 

2) Allen, K.C. and Liebe, H.J., “Tropospheric Absorption and Dispersion of Millimetre and Sub-

millimetre waves,” IEEE Transactions on Antennas and Propagation, Vol. 31, No. 1, pp. 221-

223, January 1983. The algorithm of the program is described and a sample of calculations 

provided.  

3) Altenhoff, W., Baars, J., Downes, D. and Wink, J., “Observations of anomalous refraction at radio 

wavelengths,” Astronomy and Astrophysics, (West Germany), Vol. 184, No. 1-2, pp. 381-385, 

Oct. 1987. The paper is related to astronomy observations and the problems of refraction brought 

about by the atmosphere and its characteristics, namely water vapour content and temperature.  

4) Altshuler, E., “A Simple Expression for Estimating Attenuation by Fog at Millimetre 

Wavelengths,” IEEE Transactions on Antennas and Propagation, Vol. 32, No. 7, pp. 757-758, 

July 1984. The attenuation due to fog is analysed as a function of wavelength and temperature.  

5) Anderson, K., “Remote sensing of the evaporation duct using an X-band radar,” Conference on 

Remote Sensing of the Propagation Environment, (AGARD-CP-502), pp. 3.1-3.9, 1992, Cesme, 

Turkey. The results of measurements for unstable conditions validate propagation model 

predictions of reduced radar detection ranges within the radio horizon.  

6) Andrews, L., Philips, R. and Weeks, A., “Propagation of a Gaussian-beam wave through a 

random phase screen, ” Waves in Random Media, Vol. 7, No. 2, pp. 229-244, April 1997, UK. 

The paper revolves around the model of the refractive index structure to which the propagation 

path is confined. Random medium is considered.  
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7) Armand, N., Kibardina, I. and Lomakin, A., “Anisotropy coefficient of refractive index,” Radio 

Engineering and Electronic Physics (USA), Vol. 26, No. 6, pp. 6-9, Jun 1981. The use of 

Kolmogorov-Obukhov’s isotropic model for fluctuations in the refractive index of the atmosphere 

shows a divergence between theoretical and experimental results.  

8) Arsenian, T., Korolenko, P., Kulagina, Y. and Fedotov, N., “Estimation of Structure Characteristic 

of Fluctuations of the Index of Refraction from the Distribution of Waterfront Dislocations in an 

Interference Pattern,” Journal of Communications Technology and Electronics, Vol. 39, No. 12, 

pp. 121-125, 1994. The structural characteristics of the fluctuations of the index of refraction 

along a troposphere path are analysed and a method to estimate these is proposed.  

9) Babin, S. and Rowland, J., “Observation of a strong surface radar duct using helicopter acquired 

fine-scale radio refractivity measurements,” Geophysical Research Letters, Vol. 19, No. 9, pp. 

917-920, May 1992. The measurements acquired by helicopter-based system are used in a 

computer model (TEMPER) for predicting microwave propagation in the first 400 m above the 

ocean surface when a very strong surface duct was observed. An interesting energy pattern is 

obtained  (Fig.4) using (Kerr, 1988).  

10) Babin, S., Miller, R. and Rowland, J., A High-Power, “Dual-Frequency Monostatic Acoustic 

Sounder for Studying the Atmospheric Boundary Layer,” Journal of Atmospheric and Oceanic 

Technology, Vol. 10, No. 4, pp. 486-492, August 1993. The vertical profiles in the lower marine 

troposphere are evaluated for microwave operational predictions. The program is mainly 

concerned with water vapour pressure profiles.  

11) Banjo, O., Al-Ahmad, H. and Vilar, “Tropospheric amplitude spectra due to absorption and 

scattering in Earth-space paths,” Portsmouth Polytechnic, Department of Electrical and 

Electronic Engineering, U.K. This paper reports on the refractive index structure, particularly the 

temporal frequency spectrum of amplitude scintillation’s, examined for low elevation satellite 

paths at X-band.  

12) Barakat, R. and Newsam, G., “Remote sensing of the refractive index structure parameter via 

inversion of Tatarski’s integral equation for spherical and plane waves situations,” Radio Science, 

Vol. 19, No. 4, pp. 1041-1056, July-August 1984. The paper presents the work related to the 

structure of the refractive index and refers to the Tatarski integral equation. The results indicate 

that for typical parameter values with the vertical profiles make them more difficult to reconstruct 

than horizontal ones.  

13) Barrios, A. E., “A Terrain Parabolic equation Model for Propagation in the Troposphere,” IEEE 

Transactions on Antennas and Propagation, Vol. 42, No. 1, pp. 90-98, January 1994. The paper 

presents a method of modelling tropospheric radiowave propagation over land for range 
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dependent refractivity. The numerically efficient split-step Fourier algorithm, to solve the 

parabolic equation, is offered. The other known models are described as being in agreement with 

the method presented.  

14) Ben-Yosef, N., Tirosh, E., Weitz, A. and Pinsky, E., “Refractive-index structure constant 

dependence on height,” Journal of Optical Society of America, Vol. 69, No. 11, pp. 1616-1618, 

1979. The paper considers different models of the vertical structures of a turbulent atmosphere 

and investigates the statistical significance of the correlation coefficients for the 42 data points.  

15) Berrada, H., Gole, P. and Lavergnat, J., “A model for the tropospheric excess path length of radio 

waves from surface meteorological measurements,” Radio Science, Vol. 23, No. 6, pp.1023-1038, 

Nov.-Dec. 1988. The paper compares two models proposed for prediction of the excess path 

length for radio waves from ground-based measurement of pressure, temperature, and humidity at 

zenith, and at a given apparent elevation angle.  

16) Bialoruski, T.,” Importance of the radio-meteorological data for the field strength prediction in the 

VHF, and the UHF frequency bands,” Second Joint Symposium on Antennas and Propagation 

and Microwave Theory and Techniques, pp. 35.1-35.13, South Africa, August 1988. This paper is 

of a general nature.  It stresses the importance of gathering measurements, in order to build up the 

regional Southern African database, in order to serve the interests of radio planning and radio 

propagation. The particulars presented are mainly the known formulas and ideas already published 

by many other sources.  

17) Blanchetiere-Ciarletti, V., Sylvain, M. and Weill, A., Physical interpretation of the effect of the 

antenna heights on multipath propagation occurrence, Radio Science, Vol. 30, No. 1, pp. 1-10, 

Jan.-Feb. 1995. The paper deals with multipath fading and the vertical space diversity of antennas. 

It looks at the agreement of the data obtained from the proposed fit functions and the observations.  

18) Blanchetiere-Ciarletti, V., Lavergnat, J., Sylvain, M. and Weill, W., “Experimental observation of 

horizontal refractivity gradients during periods of multipath propagation,” Radio Science, No. 6, 

pp. 705-724, Nov.-Dec. 1989.  This is a serious and protracted paper with far-reaching 

ramifications. It combines much experimental work involving a radio link, tethered balloon 

soundings and aircraft. For the data analysis the air dynamics theory is used, the wind speed is 

considered for the horizontal refractivity gradient values and the ray-tracing method is applied. All 

are employed to explain the additional influence of the gradients on multipath fading. 

19) Bolgiano, R., “The Role of Turbulent Mixing in Scatter Propagation,” IRE Transactions on 

Antennas and Propagation, pp. 161-168, April 1958. This is an old paper on the atmospheric 

structure related to the fluctuations of mean gradients of refractive index. The paper concludes 
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that the scatter theory, as it was known at that time, of atmospheric turbulence, can provide, at 

best, an incomplete description of transhorizon propagation. 

20) Bremmer, H. and Lee, S., “Propagation of a geometrical optics field in an inhomogeneous 

medium,” Radio Science, Vol. 19, No. 1, pp. 243-257, Jan.-Feb. 1984. The paper treats 

propagation in a tube, or a ray pencil, and basically deals with the cross-section ratio between two 

points on a ray, thereby defining the divergence factor. In the paper several integral expressions 

are derived as well as the related formulae that govern energy along a ray.  

21) Butler, J., Strickland, I. and Bilodeau, C., “VHF and UHF Propagation in the Canadian high 

arctic,” Conference on VHF and UHF Propagation in the Canadian High Arctic, pp. 27.1-27.8, 

Spatind, Norway 1983. The paper deals with experiments on radio links in the VHF and UHF 

bands. An effort is made to tie up the effects of propagation on the links with the arctic seasons, 

their climate and the weather, in order to explain the observed multipath fading and ducting.  

22) Bye, G. D., “Radio-meteorological aspects of clear-air anomalous propagation in NW Europe,” 

British Telecom Technology Journal, Vol. 6, No. 3, pp. 32-45, July 1988, UK. The meteorological 

approach to anomalous propagation is applied and the climatic impact of weather on the radio 

planning is stressed, especially with regard to interference propagation in the higher frequency 

ranges. 

23) Christopher, Paul F. and Debroux, Patric S., “New applications of Bullington’s tropospheric 

reflection model,” IEEE Military and Communications Conference, Vol. 3, pp. 886-892, 1987, 

New York, USA. The paper proposes an extension to the Bullington method by adding the 

tropospheric reflection and pointing out the benefits of diversity. The model is coded as a 

FORTRAN programme that predicts both field strength and data rate versus distance.  

24) Clow, D.G., “Weather and Microwave Radio Propagation,” Weather (GB), No. 6, pp. 174-178, 

June 1984. Different propagation modes concerning microwave planning are described, along 

with radio-meteorology interaction.  

25) Cornbleet, S., “On the eikonal function,” Radio Science, Vol. 31, No. 6, pp. 1697-1703, Nov.-

Dec. 1996. The approach offered here is a new and original one. It could be worth following up, 

especially in its final discussion. There is, however, no conclusive link directly to the statistical 

theory of propagation. 

26) Cook, J., “A Sensitivity Study of weather data inaccuracies on evaporation duct height 

algorithms,” Radio Science, Vol. 26, No. 3, pp. 731-746, May-June 1991. The paper offers a 

comparison between five algorithms for the determination of the evaporation duct height. The 

data set was generated in the way most conducive to different types of error mitigation and 
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evaluation. The conclusions indicate a suitability of different models, from the errors 

characteristics point of view, for operational requirements of the US Navy.  

27) Chaudhuri, S, Sleator, F. and Boerner, W., “Analysis of internally reflected and diffracted fields in 

electromagnetic back scattering by dielectric spheroids,” Radio Science, Vol. 19, No. 4, pp. 987-

999, July-August 1984. The paper deals with back scattering mechanisms by dielectric objects 

such as prolate spheroids, and is of interest to monostatic radar systems. The extreme symmetry of 

this geometry gives rise to some internally reflected waves.  

28) Chrissoulidis, D. and Kriezis, E., “Detection of near-water ducts by the wave tilt probing 

method,” Radio Science, Vol. 24, No. 4, pp. 499-509, July-August 1989. The paper refers to the 

theoretical study indicating the possibility of detecting near-water ducts by airborne tilt 

measurements.  

29) Clark, W., Green, J. and Warnock, J., “Estimating meteorological wind vector components from 

mono-static Doppler radar measurements: A case of study,” Radio Science, Vol. 20, No. 6, 

pp.1207-1213, Nov.-Dec. 1985. The paper deals with dynamics of the troposphere and examines 

the vertical velocity of winds. The estimation of the wind components is analysed theoretically 

and then used to derive the wind profiles. In conclusion the accuracy of the wind components near 

mountainous terrain is appraised for accuracy.  

30) Clifford, S. P., Hill, R. J. and Fritz, R. B., “Line-of-sight millimetre wave Propagation 

Characteristics,” Conference on Scattering and Propagation in Random Media, (AGARD-CP-

419), pp. 16.1-16.7, Rome, Italy, May 1987. The paper deals with propagation, in the atmosphere 

of millimetre waves in different weather conditions, resulting in meteorological characteristics and 

the wave signatures. 

31) Claverie, J. and Klapisz, C., “Meteorological features leading to multipath propagation observed 

in the PACEM 1 experiment,” Annals de Telecommunication, Vol. 40, No. 11-12, pp. 660-671, 

1985. Multipath fading is investigated on the basis of meteorological observations and computer 

simulation. 

32) Darnell, M., Riley, N. and Melton, D., “Beyond line-of-sight radio systems in the low-VHF 

band,” Second Bangor Symposium on Communications, pp. 71-76, May 1990, Bangor, UK.   The 

propagation mechanisms to provide transmissions below 100MHz for several hundreds of 

kilometres are described 

33) Deam, A., Straton, A., and Dodd, J., “Surface Refractive Index Differences at 14 250 Feet 

Elevation,” IEEE Transactions on Antennas and Propagation, pp. 365-368, May 1968. The paper 

deals with the atmospheric structure of a refractive index mode on top of Mt. Evans. The 
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amplitude distributions and structure functions are presented. The results were found to be similar 

to those obtained from similar measurements made at Austin.  

34) Dockery, G. D. and Thews, E. R., “The Parabolic equation Approach to Predicting Tropospheric 

Propagation Effects in Operational Environments,” AGARD Conference Proceedings No. 454. 

(AGARD-CP-453), pp. 18/1-18/9, San Diego, CA, USA, May 1989. The paper presents a tactical 

tool to predict the propagation of radio energy accurately in an environment with complicated 

refractivity characteristics. The Parabolic equation propagation program combined with the 

atmospheric measurements is used to provide a useful aid for operational systems. 

35) Douchin, N., Bolioli, S. and Combes, P., “Fluctuations Analysis in a Near the Horizon Satellite-

ship Path,” Seventh International Conference on Antenna and Propagation, ICAP 91, Vol. 2, No. 

333, pp. 820-823, April 1991, York, UK. The parabolic equation is used to solve the problem of 

propagation in an inhomogeneous medium. 

36) Douchin, N., Bolioli, S., Christophe, F. and Combes, P., “Theoretical study of the evaporation 

duct effects on satellite to ship radio links near the horizon,” IEE Proc. Microwave Antennas 

Propagation, Vol. 141, No.4, pp. 272-278, August 1994. The paper offers a new approach to the 

calculation of radio propagation effects between a moving satellite and a ship. When the elevation 

angle is very low, i.e. when the satellite is rising or setting at the horizon, the evaporation duct is 

considered to be a dominant mechanism. The link is split between two parts, one in the duct and 

the second above. 

37) Oka, Eiichi, “Ray-Tracing Analysis of Anomalous Propagation through Horizontally Nonuniform 

Surface Duct,” Electronics and Communications in Japan, Part 1, Vol. 74, No. 2, pp. 79-87, 1991. 

The paper studies the problem of propagation in an inhomogeneous atmosphere with an arbitrarily 

shaped refractive index in both the horizontal and the vertical directions. A refractive index 

model, in which the duct height varies only in the horizontal direction, is introduced. The ray flux 

and the arrival angle at the receiving point are studied. 

38) Eliseev, S. and Yakovlev, O., “Using millimetre radio waves to probe the Earth’s atmosphere,” 

Izvestiya Vysshikh Uchebnykh Zavedenii, Radiofizika, (USSR), Vol. 32, No. 1, pp. 3-10, January 

1987. Satellite technology is used to analyse the vertical model of the atmosphere and monitor 

distribution of moisture density and cloud cover. 

39) Evans, N., “Seasonal propagation effects in an obstructed rural radio path at 462 MHz,” 

Electronics Letters, Vol. 31, No. 8, pp. 674-675, 1995. The paper reports on the measurements for 

short radio paths using the UHF lower frequencies for telemetry link purposes. Clutter attenuation 

affecting the signal levels over all European seasons is investigated in the rural area. 
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41) Felsen, L. B., “Propagation in Longitudinally Varying Ducts, With Emphasis on Guiding to anti-

guiding Transitions,” Radio Science, Vol. 22, No. 7, pp. 1204-1210. The paper deals with ducting, 

its creation and disappearance. Longitudinal changes in the refractive index profile are used to 

analyse these mechanisms. The approaches and difficulties in modelling are pointed out. 

42) Felsen, L., “Longitudinally varying ducts with guiding to antiguiding transitions,” Conference on 

Terrestrial Propagation Characteristics in Modern Systems of Communications, Surveillance, 

Guidance and Control, (AGARD-CP-407), pp. 5.1-5.7, October 1986, Ottawa, Ontario, Canada. 

The paper discusses the appearance and disappearance of adiabatic ducts as a two dimensional 

function of the refractivity index and the modal propagation, including leaky modes. 

43) Fischer, K., “VHF-, UHF-, and SHF-propagation limitations in the marine atmosphere,” AGARD 

Conference Proceedings, No. 331, pp. 3.1-3.22, May 1982, Copenhagen, Denmark. The paper 

reviews aspects of the marine atmosphere and related problems in propagation as influenced by 

meteorological processes. 

44) Fruchtenicht, Hans W., “Notes on Duct Influences on Line-of-Sight Propagation,” IEEE 

Transactions on Antennas and Propagation, Vol. AP-22, No. 2, pp. 295-302, March 1974. The 
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45) Freude, W. and Grau, G., “Rayleigh-Sommerfeld and Helmholtz-Kirchhoff Integrals: Application 
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the approximation of Rayleigh-Sommerfeld integrals for electromagnetic fields as far as the 
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46) Frolov, O. and Yampolsky, V., “Model of the Temporal Variation of a Signal on long-range 
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pp. 57-78, 1984. The lecture deals with broadcasting coverage propagation problems. Multipath 

and reflections are discussed, and numerous measurements presented. 

48) Gorbunov, M., “Three-dimensional satellite refractive tomography of atmosphere: Numerical 

simulation,” Radio Science, Vol. 31, No. 1, pp. 95-104, Jan.-Feb. 1996. The paper deals with 

satellite scanning of the atmosphere in order to estimate an accurate refractive index with 

determined errors of tomography. It is realised on two-satellite networks, namely the GPS global 

positioning system and the LEO low-earth orbiting satellites. The idea is that the first satellite 

network provides accurate time-space co-ordinates of its position and the second satellite network 

takes the measurements. 

49) Gorbunov, M. and Gurvich, A., “Remote sensing of the atmosphere using a system of 

synchronously orbiting satellites,” Radio Science, Vol. 28, No. 4, pp. 595-602, July-August 1993. 

The paper is based on satellite scanning of the Earth’s atmosphere and considers the technique for 

meteorological predictions. The refractivity profiles are obtained by use of Gorbunov’s algorithm, 

which gives an important insight into the functions used for the inversion and possible refractivity 

profiles. 

50) Gorman, A., Anderson, S. and Mohindra, R., “On caustic related to several common indices of 

refraction,” Radio Science, Vol. 21, No. 3, pp. 434-436, May-Jun 1986. The paper presents three 

analytic indices of refraction as functions of one variable and the solution of the reduced 
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51) Gossard, E., Neff, W., Zamora, R. and Gaynor, J., “The fine structure of elevated refractive layers: 

Implications for over-the-horizon propagation and radar sounding systems,” Radio Science, Vol. 

19, No. 6, pp. 1523-1533, Nov.-Dec. 1984. A number of measured profiles are presented, the fine 
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52) Gossard, E. and Sengupta, N., “Measuring gradients of meteorological properties in elevated 

layers with a surface-based Doppler radar,” Radio Science, Vol. 23, No. 4, pp. 625-639, July-
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of temperature, humidity and refractivity gradient from the dynamics of the air point of view. The 
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sounding for this component in order to determine the refractivity of the air and its gradient. 

53) Goldhirsh, J. and Dockery, G., “Measurement Resolution Criteria for Assessment of Coastal 

Ducting,” Proceedings of the 9P

th
P International Conference on Antennas and Propagation, Vol. 2, 

No. 407, pp. 317-322, Stevenage, England 1995. The paper contemplates errors obtained through 
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inaccurate data input injected by distorted measurements into the evaluation of propagation 

models. The resolution criteria for assessment of coastal duct characteristics are analysed. 

54) Grzybkowski, M. and Wojnar, A., “Validation of the fourth-power law in Radio Propagation,” 

Seventh International Wroclaw Symposium, Vol. 51, No. 16, pp. 403-413, June 1984, Poland. The 

paper contemplates the possibility of providing an algebraic formula to fit the empirical data into a 

fourth order polynomial. It relates attenuation to distance and claims different accuracy over 

different frequency ranges and propagation modes. 

55) Helvey, R.A. and Rosenthal, J.S., “Guidance for an Expert System Approach to Elevated Duct 

Assessment over the North--Eastern Pacific Ocean,” IEEE International Geoscience Conference 

and Remote Sensing Symposium, Proceedings of IGARSS 1994, Vo. 1, pp. 405-409, Pasadene, 

California, USA, 1994. The paper mainly considers ducting and its predictions regarding altitude 

of the ducts. Climatic and meteorological features are discussed. 

56) Herring, R. and Rotheram, S., “A versatile wave-guide mode for tropospheric propagation 

modelling,” Fifth International Conference on Antennas and Propagation, (ICAP 87), Vol. 2, No. 

274, pp. 355-358, April 1987, York, England. A specialised paper which proposes a new method 

to solve the electric field equation for a variety of refractivity profiles. The finite-difference 

method is employed for determining the eigenvalues of refractivity profiles by root finding 

algorithm. 

57) Herben, M. “Multipath propagation experiments on 8.2 km LOS path at 30GHz,” Radio Sciences, 

Vol. 23, No. 3, pp. 419-427, May-June 1988. The paper compares multipath propagation with the 

temperature inversions measured with two vertically spaced thermometers. The results of both 

long-term and short-term signals measured during multipath propagation events are described. 
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troposphere,” Marconi Research Centre, U.K. The General Electric Company, pp. 279-282, 1984. 
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60) Hewitt, F.J., “Super Refraction,” Air Pollution Research Group, CSIR-Report 1978. The paper 

reports on the South African initiative regarding the measurements of the refractive index profile 
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phenomenon caused problems with the microwave communications in the area and that justified 

further investigation. 

61) Hinson, D., “Strong scintillation during atmospheric occultation: Theoretical intensity spectra,” 

Radio Science, Vol. 21, No. 2, pp. 257-270, March-April 1986. The paper presents results 

obtained by a satellite system from space observations of atmospheric dynamics. Remote sensing 
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rapid signal fluctuations. 
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64) Hodson, K. “Transmission Link Simulators,” Communication Systems Research Ltd, Ilkley, UK, 
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65) Hogg, D.C., “Propagation Effects in an Automatic Tropospheric Profiling System,” Third 

International Conference on Antennas and Propagation, ICAP 83, Vo. 2, No. 2, pp. 1-3, April 

1983, Norwich, England, 1983. The paper deals with atmospheric measurements regarding 

temperature, water vapour content and wind speed at different altitudes by specialised radar 

techniques. 

66) Hughes, K., “CCIR propagation studies for Africa,” Telecommunication Journal, Vol. 55, No. 1, 

50-66, January 1988, Switzerland. The paper outlines the radiometric initiatives of the CCIR for 

Africa. The radiorefractivity and rainfall measurements are planned for implementation mainly for 

the VHF and UHF bands to facilitate the coverage planning for the FM radio and TV. 

67) Isaacs, R. and Deblonde, G., “Millimetre wave moisture sounding: The effect of clouds,” Radio 

Science, Vol. 22, No. 3, pp. 367-377, May-June 1987. The paper outlines a satellite technique for 

scanning the terrestrial atmosphere for the effect of clouds in different frequency bands for the 

radiative transfer, and results. The water vapour profile retrieval models are used, the results 
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119) Pappert, R., Paulus, R. and Tappert, F., “Sea echo in tropospheric ducting environments,” 

Radio Science, Vol. 27, No. 2, pp. 189-209, March-April 1992. The paper compares the results 

generated by the parabolic equation with those from the Engineers Refractive Effects Prediction 

System (EREPS) at a frequency of 9.6 GHz, for the standard atmosphere. It also examines the 

situation for 14 and 28 m evaporation ducts, with the same wind speeds of 10, 20, 30, and 40 

knots. 

120) Pappert, R., “Conversion of radiation modes to trapped modes due to lateral inhomogeneity of 

a simple elevated layer,” Radio Science, Vol. 17, No. 2, pp. 305-322, March-April 1982. The 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  PPaallmmeerr,,  AA  JJ    ((22000044))  



APPENDIX 

_________________________________________________________________________ 

______________________________________________________________________ 
Electrical, Electronic and Computer Engineering 174

paper describes conversions of the modes in tropospheric ducts in the microwave frequency range 
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Fourth International Conference on Antennas and Propagation (ICAP 85), pp. 494-497, 

Coventry, England, April 1985. The atmospheric effects on microwave propagation are studied by 

monitoring a line-of-sight link in India, close to the eastern coast, between Dum Dum and Andul, 

for the signal enhancements. These variations have been analysed for supporting meteorological 

parameters following surface ducting conditions. 

145) Schemm, C., Manzi, L. and Ko, H., “A predictive system for estimating the effects of range- 

and time-dependent anomalous refraction on electromagnetic wave propagation,” Johns Hopkins 
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measurements taken over the Mediterranean Sea by an aircraft, in order to research ducting effects 

for statistical estimates of the refractivity. 
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m above water. On the radar screen it is shown at a height of between 200-300 m. A comparison 

is made with PEM (parabolic equation model) prediction. 

154) Spillard, C., Rooryck, M., Juy, M. and Vilar, E., “X-band tropospheric transhorizon 

propagation under differing meteorological conditions,” Sixth International Conference on 

Antennas and Propagation, (ICAP 89), Vol. 2, No. 301, pp. 451-455, 1989, Coventry, UK. The 
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localised Meteorological Parameters,” Eighth International Conference on Antennas and 
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January 1987. Multipath propagation is investigated by measuring the angle of arrival and 

amplitude of individual rays during tropospheric propagation conditions using a wide-aperture 
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antennas.  In effect it means that for the single array antenna there is no degradation. 

170) Weinstock, J., “Theoretical gravity wave spectrum in the atmosphere: Strong and weak wave 

interactions,” Radio Science, Vol. 20, No. 6, pp. 1295-1300, Nov.-Dec. 1985. The paper deals 

with the specific aspects of gravity waves and turbulence for weak and strong interacting waves. 

Different approaches and criteria are discussed for the unresolved questions and future 

experiments recommended. 

171) Ziemienski, B. V., “Reliable Obstructed Path Coverage Determination,” Conference 

Proceedings of RF Technology Expo 86, pp. 599-607, Anaheim, California, USA, 1986. This is a 

technical paper indicating ways to engineer a link with diffraction obstacles on budget. 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  PPaallmmeerr,,  AA  JJ    ((22000044))  



APPENDIX 

_________________________________________________________________________ 

______________________________________________________________________ 
Electrical, Electronic and Computer Engineering 182

172) Zolotarev, I., “Propagation of UHF Waves in Periodically Modulated Ducts,” Turkish Journal 
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List of ITU-R Recommendations P Series: Radiowave propagation 

1.) P.310-9 (11/93) Definitions of terms relating to propagation in non-ionised media 4pp 

2.) P.311-9 (10/99) Acquisition, presentation and analysis of data in studies of tropospheric 

propagation 8pp 

3.) P.341-5 (10/99) The concept of transmission loss for radio links 6pp 

4.) P.452-9 (10/99) Prediction procedure for the evaluation of microwave interference between 

stations on the surface of the Earth at frequencies above about 0.7 GHz 8pp 

5.) P.453-7 (10/99) The radio refractive index: its formula and refractivity data 10pp 

6.) P.525-2 (11/93) Calculation of free-space attenuation 3pp 

7.) P.526-6 (10/99) Propagation by diffraction 19pp  

8.) P.530-8 (10/99) Propagation data and prediction methods required for the design of terrestrial 

line-of-sight systems 34pp 

9.) P.581-2 (06/90) The concept of "worst month" 1pp  

10.) P.678-1 (03/92) Characterisation of the natural variability of propagation phenomena 1pp 

11.) P.834-3 (10/99) Effects of tropospheric refraction on radiowave propagation 12pp 

12.) P.835-3 (10/99) Reference standard atmospheres 9pp 

13.) P.841-1 (10/99) Conversion of annual statistics to worst-months statistics 4pp 

14.) P.1057 (11/93) Probability distributions relevant to radio-wave propagation modelling 14pp 

15.) P.1058-2 (10/99) Digital topographic databases for propagation studies 9pp 

16.) P.1144-1 (10/99) Guide to the application of the propagation methods of 

Radiocommunication Study Group 3 6pp 

17.) P.1322 (08/97) Radiometric estimation of atmospheric attenuation 1pp 

P.1407 (07/99) Multipath propagation and parameterisation of its characteristics 5pp 
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