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ABSTRACT

The propagntion of VHF and UHF eignels depends, maeinly, on
the propsgation medib. measmuremente had been done, in Egypt, in
tvo pathe and at cgome dndividual peointe. the first path wvas
propagating of TV VHF signal acrassa cultivated land ( in Delts
region ). The second path wae carried out for an Fif YHF signeld
propagated across ths Red sea. - The recorded eignals, for the tvo
paths, vere gtetistically aBnalyzed and the probsbility of <the
gignal reception,: the probebility distributicn, end the signsl
correlation are noted,

The individuel points wvere celected in different regione in
Egypt, during different oeasons, vherce the field strengtha, from
different TV transmitters, were meagured.,. The field strengths
verg nornalized and plotted on atandard curves to be compared tc
the appropriate standerd curvea. There are noticeable differences
in the results for different media end different semsona (1,2,3).

INTRODUCTIOHN

et e

The nature of Egypt .land with respect to VYHF and UNF
propagation varies from region to region. In the north, there ie
cultivated lend, in the south, there are desert except the region
of the river valley. Aleo there ere tvo important regiona, the
Mediterranean sea cosst and the Red sea coast:

The firet peth experiment was cerried out in the cultiveted
land in the Deilta regiocn. In thise experiment, & TV aignal ( in
VHF band ) * trenemitted from Mehalla TV centre ( Fig.l ) wvas
received and recorded at Cairo., The distance betveen Mahalla and
cairoc is sbout 100 km.

The second path experiment vea cerried out acrose the Red
sea. An FHB signel trenaemitted from Jeddah ( in Ssudie Arabim
vas recelved and recorded et Qusalr ( in Egypt ). The distaence
betwveen Jeddah and Guaair ie sbout 700 km.

—24Q~



Univ. Coll. Ann. Rev.
Vol 17 (1992).

In addition to theoe two experiments, field @trength
measurements vere carried out et many points, 1in the Delte
region, on the Red sea coaet, on Suez and Agaba Gulves, end on
the mediterranean oea. o

The tranamittera, of which the field sirength wvere measured
ere in Egypt, Saudia Arebin, Jorden, Syria, Jerusalem, Haifa, eand
Tobruk.

RESULTS

ti) The prabability of the field strength levels exceeded for 1lX%,
5%, 10%, %50%, and 90X .

The recorded received signals of Nehalla-Cairo and Jeddeh-~
Queesir experiments were analyzed to calculate the probebility
of the field etrength levelg exceeded for 1%, 5%, 10%, 50%, and
S¢X . Unfortunately, the time of the recording was not too long
due to unaveilability of the equipment at that time. The
probability of the received signal levelg exceeded for the nawed
percentages are egtimated and plotted dey by day. Fig.2 chows the
resulta for Hehalla-Ceiro experimente, end Fig.3 Bhova the
resulte for Jeddeh-Quesir experiment. Teble 1 summaerizes the
resgsults obteined from Figa. 2 & 3.

Time Percentages Probability for Probability for
Hahalle-Ceiro Jeddeh-Ousair
1% 1 .7 tol
5% 1 .33 to 0.94
10% .89 to 1 .27 to 0.9
50% .19 to 0.48 .02 to 0.58
=10} 4 .04 to 0.08 0 to 0.32

Teble 1l: Probsbilities of received eignels for Hahslla-

Cairo and Jeddah-Qusair of levels exceeded 1, 95,
10, 50 & 90% .

From +the table, it ie cleer that for MNahalle-Cairo, the
probabilities for 1X and 5X are 1, and for 10%Z is close to 1, but
on the contrary, for Jeddeh-RQueeir the probabllities are lower,
Aleo, the ranges of variation in esch percentages, for Jeddah-
Quegair, were larger than that for Hahalla-Caeiro. Fige. 4 and S
shov partes of the recorded charte for the two experiments.
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£i3) The Probobility Digtribuwtion Functione

The resorded received signales for Mehrlle=-Cairo and Jeddah-
Quasir are sampled in order to estimete the probability
diptribution functions. Fig. & represents the function for
Hehelle-Cuiro, wnd Fig. 7 represents Jeddah-Ruesailr function.

For Mehelle-Ceire the function shown in Fig. 6, cen be
compared vith normal dietribution. For Jeddeh-Quanir ( Fig. 7 7,
the distributinn concentraten near zeroc level and hes asppreciable
voluen up to 30% of the recorded algnal level.

(iii¥ YHF Signpal Cerrelation

The correleticn betiveen waveforms 4de e meapure of the
eimilerity oY relatedneas betveen the vaveliorms. The
sutozorreletion of m weveform is the correlation of this waveform
vith itself.

In the ewperiwents, the sutocorrelation of gamples of the
received mignale is caiculated. Fig. & shove the correlstion of
Hahnlle-Criro pignal, and Fig, 9 for Jeddah-Qusair gignal. From
the figures., it i@ clenr that the correletion for the firxat path
ie eBtronger.

{iv) The Field Strength Hamnsurewents

in order to compare the YHF TV aignal propagastion acroso
different medie during different secsonz, gome points, Tepresent
different patha, were eelected in different regiona 3in Egypt.
Each path may be totally ncross sea, totally acrose land, or part
gea oand pert lend.

The wvalues of the meacured field strength are normalized to
I k¥ effective radieted pover, and plotted on appropriste curves
{ eccordina to the path and the tranemitter effective antenna
height ).

The curveg for Iree space, 50¥%, and 1% of time are ehovn for
references. Figs. 10 ta 13 showvw the resultz of the wemecured field
Btrengtn values. The curvegs are ordered from total iend path,
mixed path, then tctal eeo pathe., Fig. 1 ehows & map having the
difierent paths Bsocording to each figure. These curves are
cleapified into three groups. The firat group, Fig. 10, represent
pathe mcroes land like Delta region. AB shovn, from this figure,
the normelized Ifield etrength values are less than the 30% and
the 1X time percentages.

The second group, Fig. 12, represente the gignel propagation
acroec wmixed paths. The third group, fig. 13, repressnt the
@ignal propagetion macrosa gulf end Bea.
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1t is clear that the field strength values sre higher for
ses ond gulf paths than mixed pathe than lend paths. For sea path
the velues cen reach the free epace curve. Also, Ifor monthe of
@gummer Beason, the values ere higher than the winter seamson.

CONCLUSION

-t e - ———

The propagation of VHF signal through short path differe
then Jlong path. In the short path ( es MNehelle-Cairo ), the
received gignal level ia gmooth and has no esevere fading. The
probebility dietribution function can be compared to the normal
distribution function. Also correlation coefficient of the
received signel ia high.

In the long peth ( Jeddah~Queair ), the received signal hes
wany eecvere fading. This is due to the long path or due to the
propagation medim { eea ). The probability distribution fumction
cannot be compared with the known distribution. The correlation
coefficient of the received aignal is emall.

The {individual Ifield strength memsurements shov that the
velues Bre higher for aea and gulf pathe thean mixed pathe than
lend paths as expected. For sea path, the valuee caen reach and
exceed the free gpace curve. Also, for summer seamons, the values
are higher than the wvinter aeason. .

Dats eacquimition eystem ie nov prepared and equipped to
analyze different pathe. The analysis, ueing the microcomputer
ayetem, will leed to vergatile results.
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