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Despite the fact that many fiber optic cable links have been installed in Greece, terrestrial or satellite
microwave links play an important role in providing communication access to remote areas. The fast growth
in telecommunications, increased demand for bandwidth, congestion in lower frequency bands and
miniaturization of communication equipment have forced the designers to employ higher frequency bands
such as C (4 to 8 GHz) to V (40 to 75 GHz) bands. Rain is the most important factor for signal propagation
deterioration in these frequencies. The contribution of rain attenuation to the quality of signal in these bands,
have been studied. The aims of this research were to estimate the magnitude of rain attenuation using the
ITU-R model, carry out link performance analysis, and then propose reasonable, adequate fade margins that
need to be applied for all provinces in Greece.

By utilizing meteorological data such as relative humidity, temperature, pressure, rain rate and
precipitation duration at several stations in Aegean Archipelagos from many recent years, we have already
studied the effect of the weather on Electromagnetic wave propagation, statistically. Almost all rain
attenuation prediction methods require one—minute integration time rain rate values. However, in our case,
12-hourly instances data are used. Various models for conversion into (1-min) rainfall statistics, based on
either equal rainfall rate or equal probability approach have been used. The difficulty with such techniques is
that they usually require 1-min measured data to estimate the regression coefficients, which consequently are
location-specific.

The main goal is to determine the attenuation level for microwave links based on local rainfall data for
various sites in Greece (L-zone), namely Aegean Archipelagos, with a view on improved accuracy as
compared with more generic zone data available. Measurements of rain attenuation for a link in the S or X-
band should be carried out to compare the data with prediction based on the standard ITU-R method.

1,0004

1,00038
1,00036
1,00034
1,00032
1,0003

1,00028
1,00026
1,00024

R-value (mm/h

relative rfractive index

=R 2012 e=—=n2012




"Epegova E€ac0évnong Bpoync oto Avyaio IIélayog o,
Mwkpokvpatikég Zevierg

AL Mnrpénovkog(l), E. A. Kap(xytdwvn(z), X.N. BaCoi)p(xg(z), E. X. Hanayso)pyiov(3), E. E. NwadKng(4)

@

Moayyog Znuoiopopog Toleurod Novtikov, EAAada
(&)

2yoAp Nowvtukawv Aoxiuwv, Tunquo Novtxov Emotqudv, Touéos Xvetnudtwv Mdyng, Navtikov Emiyeipnoewv,
Oaloooiwv Emiotnuav, Navtidiog, Hiektpovikav ko Tniemxoivwvicv, EALddo.

2o Novtikav Aoxiuwy, Tunuo Novtikav Emotqucav, Touéas MaBnuatikav, EALddo.

Hovemortiuio AOnpvav, Tunuo Pvoikns, Tousas Hlextpovikng, Ymoloyiotwv, Tnlemikovwviov kou Avtouatiouod,
ElAéda

©)
*)

Ot acvpuateg pkpokvpatikég Lenéelg mailovy ToAD onuavTikd poOAO OTIG THAETIKOWV®VIES peTalh vijowV
KOl YEVIKOTEPO, ATOUOKPVGUEVMV CTUEIMV aKOUT Kot GTLLEPO TTOV VITAPYEL £VOL AEI0CTUEIMTO EYKATECTNUEVO
dikTvvo omTik®V oV oty EAALGda. H ypryopn €£€MEN TV TMAETIKOWVOVIOVY, 1 avEAVOUEVT] avEayKn Yo
peyaivtepo €0pog Cmdvng kot eAeVBepec GLYVOTNTES, 1| GLUPOPNOT GLYVOTNT®V WlaitePa oTIC YOUNAESG LDveg
KaOdg Kot 1 avaykn Spikpuveng TNAETIKOWV®VIONKOD €E0TAMGHOD £Y0VV 0ONYNGEL TOVG GYEJOTEG OTNV
gkpetarevon Lovav vymidtepmv cuyvotntov 6mwg 1 C (4 to 8 GHz) péypt ™m V (40 to 75 GHz) (ovn. Xe
OVTEG TIG GLYVOTNTEG, O TAEOV GNUOVTIKOG mapdyovtag g eEacféviong onuatog givol 1 KATAGTAON TG
TPOTOCPULPOG KOl ELOKOTEPO Ol EVIOVES BPOYOTTMOCEL.

‘Exet yiver 1on €pevva pécwm OSIMAMUATIKNAG €PYOCIOC, TOL ATOTLAMONKE GE ONUOGIELGES YO, TNV
enidpaom tov mePPdArlovioc ydpov otV moldtnta Tov oNpato (vrobaddooleg pkpokvpatikég Cevels,
pikpokvpatikés (evéelg og Kotdotaon Eviovng Ppoyontwonc). XpnoLHomoldvTos LETEMPOAOYIKH dedoUEVAL
(oxetwkn vypaoia, Ogppoxpacia, mieon, Sldpkeld LETOV, VWog VETOV) and Odpopa vnold oto Atyaio
[Télayog vy téocepa ypovia, AapPdvovtog 12mpeg peTpnoelg peret)Onke oTOTIOTIKA 1) €Mdpaon TOV
pLOuod Ppoyodmtwong pEcm g aAAayng Tov deiktn 01d0laong TG ATUOCPOIPOS GTIG THAETIKOWVMOVINKEG
Cevéerc kol e&nydet o péyiotog pvOudg PpoxdnTmong Kol ®¢ €K TOVTOL Kot N TPoPAemouevn eac0évion
Bpoyng m omoia emPePordbnke mepopatikd. EmmAiéov, peietOnke Bewpntikd kot mepopotikd m
e€aoBévion oNUaTog oe UIKPOKLHATIKEG oLy VOTNTES Yo vtoBaAAdotleg (evielg KabBdS Kot Patvopeva OmTmg
VoddOLacn, VITEPIEOLACT KOt TPOTOGPUIPIKT] KULLOTOOTYNOT).

Yuvéyelo TG £PELVOG Ko 0KOTTOG TNG TaPOoVoNG epyaciog eivar o KaBopiopog pe peyoAdtepn axpifela
Tov gmmédov e€acBéviong Bpoyng yia pkpokvpatikég (evéets, Pacilopevog oe mepiocdtepa (TEPLoCOTEPOL
otafuol, meplocdTEPO £TN KOl KPOTEPOL YPOVOL OAOKANPM®ONG) TOMKE HETEMPOAOYIKH OESOUEVA
Bpoydmtwong oty mepoyn tov Aryaiov n omoia maykoouing Ppicketar otnv L-Ldvn cdpewva pe v ITU.
Emumdéov, amarteitor e€aymyn meEPIGCOTEP®V UETPNCEDV GE TPAYUATIKEG cLVONKeg Yo (b&elc oty S Kot
omv X {dvn cLYVOTHTOV TPOg CUYKPLON TMOV OEOOUEVODV HE TO dedopéva TpoPieyms g pebooov tmv
mpotvmev ™ ITU.
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