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Iepiinwn

[Ma v extéleon g TTLYLOKNG VTNG AAPapE dedOUEVA amd OIKTVO GEIGUOYPAP®V TO OTOT0 £OPEVEL
o€ €évo peyalo Tunquo Tov votov Atyaiov, Ilehomovvncov kot Kpntng .Metémeita €ywve 11 0ot
enefepyacio Kol aviAvon TOV OedOUEVOV OVTOV UE KUPlo okomd v Pobuovounocn tov
CEIGUOAOYIK®OV oTafp®mV. Avtd Ba fondnoet onpavtikd oty avanTuén ToL VITAPYOVTOG SIKTHOV TPOG
éva vEo akp1Pn mpocdlopiod Tov HeYEBOVE TV GEIGUAOV e LETPNGELS OGO TO OSLVATOV O KOVTIA GTO.
TPOYUATIKE PEYEDN TOV GEIGHIK®Y OOVICEMV.

Abstract

For the implementation of the dissertation project, we received data from seismograph network which
is based in a large part of the southern Aegean Sea, Peloponnese and Crete. We applied a filter
processing and analysis of these data, in order to calibrate the seismological stations. This will greatly
assist in the development of a corrected calculation of the magnitude from the existing network to a
new network with more accurate calculations as close as possible to the actual magnitude of
earthquakes.
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EIZXAT'QI'H

Q¢ oelopog opileTon  €d0PIKN OGVNON TOL YEVVIETOL KOTA TN SOTAPAEN TNG UNYXAVIKNG 1GOPPOTIG
TOV TETPOUATOV OTO EGMOTEPIKO TNG YNG, A0 QUOIKES ortieg. Xe MAOVNTEG OMMG M YN Ol GEIGUOL
TPOKOAOVV avaTapaln TG EMEAVENG TOL PAOWD Kol 0 GeEWUOg yivetar €tol oueONTdg GTOVG
avOpomovg.H EAAGOa PBdost g yewypapikn ¢ O€om GLUTITTEL pe TEPLOYN TOL TAOVATY OOV
Aappdvouv yopo peydio yemtektovikd @aivopeva. H ocvykion meg Aepikavikng pe v Evpo-
ootk AMBocEapikn TAAKE £YEL OC OMOTEAEGUO TN UEYOAN GEIGUIKOTNTA TOL TAPUTNPEITAL GTN
nepoyn pog.l'ia v pETpNoTm TOV GEIGUIKAOV O0VAGE®V TO Opyave OV YPNOLULOTOOVUE gival O
GEOUOYPAPOG. O GEICHOYPAPOS EIVaL [0t GLGKELN TOVL PETPA TNV KIVNON TNG YNG KOl OmOTEAEITOL OUTTO
évav aeOntipa, o oroiog ovopdleTot GEIGUOUETPO KO EVTOTILEL TNV KIvion TOL £0APOVG KOl Ao Eva
OUGTNUO KATOYPOUPNG OEOOUEVDV

ENOTHTA 1

I'EQAOI'TKA — MOPOOAOTTIKA KAI TEKTONIKA
XAPAKTHPIXTIKA TOY EAAHNIKOY XQPOY

1.1 TEQAOI'TKA XAPAKTHPIXTIKA

H onuepwvn yemloywn kot tektovikn 0éon e EALGdag tomobeteitan otov xdpo dmov Guykpovovtal
ot mAdkec ¢ Evpaciag ko g Agpikng. H 6éon avt pmopel oe yevicéc ypoppéc va Bempnbel oti
etvar avdroyn, pe avtiotoyn B€om mov KaTEYEL GTO YEWAOYIKO TapeABOV. ZTOV €VPVTEPO AVTO YDPO
vanpyxe N Tnovg, pa peydin okedvia OGAaGG0, TOL EKTEWVOTAV OVAULESH GE dVO UEYAAES NIEIPOVS TNG
emoyng exetvng, v Aavpacia kot v ['koviPdva. Xpnoiponoidviog 0E6EIC GNUEPIVAOV YEDYPOUPIKDOV
nmeploy®mv, 1 TnOvg extevotav TapdAinia tpog tov lonuepvod, amd tov ATAavTiKd okeavd Péxpt Tov
Eipnvikd. Xto gomtepikd g Tnodoc, mov opiletan cov 10 AAmikd [N'ewovykAvo, amotifevto moAAL
wnuata. Amo v apyn tov Mecolmuov aiwdva (Tpradukd) dpyloay pHeyaAeg 0pOYEVETIKEG OEPYATTES
nov cvveyiotray péypt Tov Koawvolmwd aidvo, e TEAMKO OTOTEAEGHO TNV OvVAOLON LOG HEYEANG
Enpas. Avt mepteddufove v Itodia tic Almelg, v Bokkoavikn, tuniuata g Popetog Aepikng
KaOdG Kot peydio Tuqpota g votog Kot kevipikng Aciag (Mwkpd Acia, Opocelpd tov Zayypov,
Ipodda). To moAOTAOKO VTO GVGTNO 0POGEPOV OVOUAcHNKe AATIKO GUGTNLA OPEDV.

>tov Evponaikd yopo dtaxpivovtal dvo peydAiotl KAAdol avutod ToV GLUGTHLOTOG oL gival: O AATIKOG
KAaoog (EABetikég AAmelc, Amévviva, Koapmdbio,Ilovtiakéc opocepég) kot o Awopukdg kAGO0g
(votieg Admelg, tuqpa tov Amévvivov, Awoapikég AAmelg, Tavpidec, opooelpd tov Zdayypov).Ot
Awopwcég  Aimelg  mepthappdvoov T Awopwkég  opooelpés  omv  AABavio Kot otnv
IMovykochafiaxadng kot 1ig EAAviKég opocepéc.



Ot EAMvikéc opooelpég, Onmg kot OAeg ot emi UEPOVS 0pocelpég KABe KAGOOV, VTOdLPOVVTOL GE
HUIKPOTEPEG YEMTEKTOVIKEG HOVAOdEG M 0AM®G oe yewloyikég (dvec.Kdbe yewtextovikny (mvn
YopokTNPIleTOL OO TNV OPIGUEVI] GTPOUATOYPAPIKY] d1d0y] TV NUATOV NG, oo 1O10ATEPOVS
MOOLOYIKOVG YOPAKTNPES KoL 0ITO TNV O10ATEPT] TEKTOVIKY] TNG CLUTEPLPOPA, GTOLXEIN TOVL EEAPTMVTOL
amod TNV TOANLOYEWYPAPIK TG 0€om. Ov EAMnvikég yewtektovikés ({dveg, Onmg dtopopemdnikoy
onNuepa VoTEPO amd TIG CVYYPOVES AVTIMYELS, eikoviCovtal oto oynue 1.1(Mountrakis kot GAAotl ,

1983).
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Zyuo 1.1
O EMnvikég yemtektovikég (dveg oNepa.

1.1 MOP®OAOTI'TKA XAPAKTHPIXETIKA

O EAMvikég opooelpéc pmopovv va d1akptfovv g 500 KAAG0LS: ToV dVTIKO

Kol Tov avatolko.0 dutikdg kKAdoog amotedeiton amd v Ilivdo, mov exteiveTtan oe dievBvuvon BA —
NA an6d to Bopeio pépog g yopag péxpt v Kpnm. Exel kdunteton mpog Avatolds, cvveyiletot
oto Awdekdvnoo kol evovetal pe g Tavpideg opooepéc ommv N. Tovpkio mov cvveyilovtar pe
devBvvon BA. To 1d1dpopeo avtd 10E0 mov oynuoatiCovv ot Awvapikéc, ot EAAnvucég kot ot Tavpideg
opooelpég ovopaletor Awvapotavpikd 1050 N andd EAAnvikd t6&o otav avaeépetar pdvo yuoo v
nepoyn ¢ EALGSaG.

H 610 dievbovvon avarntuéng BA — NA akolovBeiton kot amd T avotoAikég opooelpés (Bépuo,
[Mépra 6pn. “Orvumnog, Ocoa, [INA0). Xto Aryaio [TéAayog kapmtetan mpog AvatoAddg Kot cuveyileton
ot M. Acia pe devbvvon BA.Or Drakopoulos kot Makropoulos (1983), Aapupdvovtag v’ oyn 115
gpyaoieg tov Allen wor Morelli (1971), tov Agarwal (1976), kot ommpilduevol ce vedteEpPO
CEICHOAOYIKA KO TEKTOVIKO GTOLXEID TNG TEPLOYNG TPOTEWVOAY TOV TOPOKAT® PBEATIOUEVO YAPTN Yol
™V gupvtepn meployn s EALGSoc mov ewcovileton 610 oynua 1.2.
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Zynuo 1:2
Bektiopévog xaptg yio v eupbtepn meproyn g EALGSoC.

o X’ ouTOV S10KPIVOVTOL TO TAPOKAT® YEOUOPPOLOYIKA YUPOKTNPIOTIKA

e H Meooyswokn pdyn mov exteiveton amd 10 Iovio méhayog péypt v Kompo. Emedn odev
TAPOVGLALEL T YOPOKTNPIOTIKA LI0G TUTIKNG Hecomkedviag payng, o Finetti (1976), mov
UEAETNGE T TEKTOVIKA TG OPOAKTNPIOTIKA TNV OVOHGE ©” AVATOAMKY

o Meocoyewokn Opooepd’.

e Tnv EMnvikn tdepo mov omoteieiton and po oepd Pubiopdrov péxpt fabog 5000m ko
exteivovron Tapaiinia Tpog 1o EAAnviko 16&o.

e To EAMnvikd 1680, Kou mpog ta POpeta, mopdAinio Tpog ovTtd 10 NEocTEKO T6E0. MeTady
Tovg moapepParieton n Kpntkn tdopog pe fadn £mg 2000m.

e To Awoaio wélayog Popela ToOL NEOUGTEIKOD TOEOVL. £TO POPEIOTEPO HEPOG TOV VTAPYEL M
Thppog Tov Popeiov Aryaiov pe Badn £mg ko 1500m, n BA mpoéktaom g eival to fudicpa
0V Mappapd (Papazachos kot Comninakis, 1976). Xto dutikd g
LEPOC VITaPYEL 1| Aekdvn TV Zmopddwv (Brooks kot Ferentinos, 1980).



1.3 TEKTONIKH THX IIEPIOXHX THX EAAAAOX KATA
TO TETAPTOI'ENEX

H meproyn ¢ EALGSOG Tépace and TOAAEG TEKTOVIKES PACELG KOTA TNV SLAPKELL TNG YEOAOYIKNG TNG
otopiac. Ocov a@opd v GOYYPOVN TEKTOVIKI TNG CLUTEPLPOPE TO TPOCEATO OTOLElDL TOV
VIAPYOVYV 0ONYOVV G€ MO OCLYKEKPIEVH ocvumepdopata. Ot mePoyés mOv EMKPATOVV TACELS
ovumieong Kot €peAKLoHOV Kobopilovtal moAD KOAG amd TO GTOUXElD UNYOVICU®DV YEVESNC TMV
oelopdv (Mercier kou dAhotr 1972, 1976, Ritsema 1974, Delibasis kou Drakopoulos 1974, Karnik
1975, Drakopoulos 1976, Kronberg ka1 Gunther 1978, Delibasis 1981, Drakopoulos ka1 Delibasis
1982) xor emPefordvovior amd HIKPOTEKTOVIKEG WETPNOELS KOODC Kot amd €mi TOMOV UETPNGELS
thoewv o€ afabeig yewtpnoelg (Paquin kot dAiol 1982).

Kotd pnkog tov EAnviké to&ov, mapatnpeitor kabeotdg cvpumieong (Constantinescu kot GAAot 1966,
Comninakis kot Papazachos 1972, Le Quelle kot dArot 1982), eved otnv voéAowrn nepoyn emkpotel
KoOEoTMg PEAKVGHOD pEe KatakOpvees Kot oploviieg kivhoelg (McKenzie 1978, Le Pichon kot
Angelier 1979, 1981, Mercier 1981,Jackson kot McKenzie 1983). H dwevBuvon g evepyng
enéktaong £xet dtevbuvon mepimov B — N oty meproyn g Osccarovikng (Mercier kow GArot 1979,
Soufleris kot Stewart 1981, Hetzfeld kot dAior 1987), otov KopwvBuakd (Sebrier 1977, Jackson kot
dArot 1982) ko mBoavov otig Kukdadeg, oto Bopeto Atyaio kot otn . Avatorio (Angelier 1979). Mg
o tétowe B — N enéktoom, mov mopd T1g pikpég ot Tomkég dtakvpdvoelg epeovifetor va etvar 1o
KOp1o TeKTOVIKO KobeoT®G amd to [TAgidkavo, cupemvovv ot Mercier kat dArot (1979), Angelier ko
dArotl (1982), Lyberis (1984). Xe avtiBeon pe v gpeavny ovt) kavovikodtnta Alyo Bopetotepa amd
v EAAnvuc tdopo, katd ,unkostov EAAnvikov t0&ov, and v N. Ilehordvvnco puéypt tmv Kpnm
kot v P6do, N katdotoon eivat o moAOTAOKY He EMEKTOOT KOTE UNnKog dvo oyeddv opBoydviwv
devBvvoewv B — N ko A — _ (Angelier 1979), epunveia. dopveopikdv eikéovov tov Landsat (Armijo
Kot Aot 1986), kB¢ kot celcpkd dedopéva Tov Tpdoeatov celcpol g Kaiapdtag oe cuvdeon
pe epunveieg potoypaeldv tov dopveodpov SPOT, agpopwtoypapidv Kol i TOTOV TAPATNPNCEMV
(Lyon — Kaen kot dAhot , 1987) deiyvouv 0Tt o1 TAEOV TPOCPOTEG KIVGEL OPEIAOVTOL OE PYUOTO
devBvivoewv B — N mov cuvdéovton and enéktaon A — A.

1.4 AIIOYEIX AITIO THN ECAPMOI'H THX OEQPIAYX TQN
AIOOXPAIPIKQN ITAAKQN XTHN ITEPIOXH THX EAAAAAX

O Tp®TOC TOL TPOGTAONGE VA EENYNOEL TNV TOAVTAOKOTN T TOV EAANVIKOD Ydpov pe v Bewpia Tov
MBocpapikav mhokav ntav o McKenzie (1970, 1972), mov Bedpnoe v vmopén pog pikpodtepng
TAQKOG GTNV TTEPLOYN QTN TTOL TNV ovopace “’mAdko tov Atyaiov’. To poviédo avtd tov McKenzie
ewoviletar oto oynua 1.30. Avtq mephapPdver to Aryaio, v Kpntn, pépog g NIEPOTIKNG
EMbdac ko pépog g dutikng Tovpkioc. H fubion g Agpucavikng mAdkog Kato and avty Opile Ta
voTIo Kot SLTIKA Opta TNG. ATTO UNYOVIGHOVG YEVECTG GEICUAYV, CUUTEPAVE Lo Kivon peta&d Tov ovo
avtoV TAak®V Tov gixe dtevbuvon BA — N . To Bopeto dpro g opldtay amd po GEPE KavoviIKOV
PNYHATOV KOt pPIYUATOV HETACYNUATICHOD, To 0TToio NTOV EMEKTACT TOV PYYHOTOC TG B. AvatoAiog.
To 6p1o g pe v Tovpkikn TAdka, Tov PploKdTay 6To. AVOTOAIKA, OV NNTav KOAG kabopiouévo.
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Zymua 1.3
Movtého McKenzie

Ot éeg avtéc tov McKenzie €dwoav v a@opun o€ TOAAOVG €PELVNTEC v 00YOANOoVV e
LEYOADTEPN AEMTOUEPELD OTNV €EETOCT] KOL GTNV EPOUPUOYT TOV OEDV TNG TEKTOVIKNG TOV TAAKOV
omv mepoyn ovtny (Lort 1971, Papazachos ko Comninakis 1971, 1976, 1978, Delibasis xot
Drakopoulos 1974, Galanopoulos 1972, 1973, 1974, 1975, Comninakis ko1 Papazachos 1972, 1976,
Alvarez 1973, Dewey kot aiAov 1873, Papazachos 1973, 1974, 1976 ab, 1977, Makris 1973,
1975,1976a,b, 1978, Gregersen 1977, Morelli ka1 dAiotr 1975, Makropoulos 1978, Makropoulos a1
Burton 1981, 1984, elnumoong 1981,Drakopoulos ka1 Delibasis 1982).

O gpyaoieg avTég CLUPOVOVV YL TNV GUYKAIOT TG APPIKOVIKTG TAAKOS KT uKkog Tov EAANvikov
t6&ov. [ToArol epguvntéc vrootnpilovy, oTNPILOUEVOL BTNV YMPIKT KOTAVOUY TOV VTOKEVIP®V, OTL M
oVykAon cvpPaivel Katd punkog pag oAy kadd oplopevng {ovng Benioff, mov éyel apgiBeotpicod
oynpo kot PuBiCeton pe pia kiion mepimov 35° (Caputo ko dAror 1970, Papazachos ko Comninakis
1971, Malley kot Johnson 1971, Karnik 1972, Papazachos 1973, 1977, Gregersen 1977, Richter kot
Strobach 1978, Comninakis kot Papazachos 1980). Ymdapyovuv Opmg GAAol peretntég mov
apeoPnTodv OtL Ta vTokevTpa opilovv Eva toco kavovikd oyfuo (Lort 1971, 1973, Galanopoulos
1973, 1975, Jongsma 1975, Hinz ka1 aAior 1977, Woodside 1977, Makropoulos 1978, _e\qumaong
1981, Makropoulos kou Burton 1981, 1984).

Ot cvykpovopeveg amdyelg yo v popen g {ovng Benioff otnv meployn g ocvykAiong, opeileton
o’ éva peydAo pEPOC oTig avokpifelec tov mpoopiopov TV vrokévipov. Oco 01 VTOKEVTPIKOL
npocoloptopol Ba yivovior akpiéstepol 1060 meplocdTEPES AsmTopépetes Bo avtAovpE Yo avtd TO
0épa. EmPePaioon avtig g dmoyng etvar ta arotedéopato tov epyocidv tawv Leydecker kot dAlot
(1975, 1978).

Avtippnoglg pe to povtédo tov McKenzie onpovpynnkav yioo tnv omAoikOTNTO TOL, WUE TOV
kaBopiopd twv Popeiomv kot avaTtoMk®v opimv ¢ mAdkoc Tov Atyaiov, kabmg kot pe v vrddeon
™G ouvvéylong tov pnypatoc ¢ B. Avatoliag otnv EAlada (Papazachos 1973, 1976a,b, 1977,
Delibasis kot Drakopoulos 1974, Galanopoulos 1975, Crampin kot Ucer 2975, Mercier kot dAlot
1976, Dewey ka1 Sengor 1979, Carver kot Bollinger 1981, Markopoulos kot Burton

1981). Ot pehemtéc avtol 0éyxovtal 0Tt T0 pRypa avtd otapatd oty BA EALGSa omdlovtog o€
LKPOTEPOVS KAADOLE.

O Papazachos (1976 a), ompilopevog TNV YOPIKY KOTAVOUN TOV VLIOKEVIP®OV GEICUMYV TOV
ouVéPnKav 610 Y®po ToL Popeiov Atryaiov, cvopmépove OTL Kol GTN TEPLOYN OLTH LIAPYEL Lo
BuOilopevn {wvn Benioff 0yt 1660 KoAd opiopévn OTmG Tov votiov Atyaiov. YmoompiEe og OTL 1
Covn aut) etvon OTL amopével amd pio GUYKAIOT Tov GLVEPAIVE GTO XDPO aVTO Kol OV TMPO
evpiokeTol 610 6TAO10 EE0PAVIONG.



O Makris (1976 b, 1978) mpdtewve €va GALO HOVTEAD Yo TO Y®OPO TOL Atryaiov. ZOUG®VO LE TO
HOVTELO OVTO, Ol TOPAUOPPAOGEIS G OVTAV TNV TEPLOYN EVAL M EMPOAVELOKT EKPPAoT (oG Oepunc
TTEPVYAG TOL HOVOVO OV ekTeivetol péypt T Pdon g AMBOdGEapag Kot Kivnromoteitar omd
unyovicpovg cvpumieons mov avaykalovv tnv MBdceaipa va Pubileton péoa otnv acbevocoarpa.

Ot Richter kou Strobachy (1978), gpunvedovv v avOUOAN KATOVOUN TOV GEIGUMV EVOILUEGOV
BaBovc otnv mepoyn avty, vrootnpiloviag OtL 1 HEYOAN KOUTLAOGTNTO TOL TOEOL 00NYel o€
EPEAKVOTIKEG TAGES KOTA TNV O1ev¥Bvvon Tov. AVTEC givol apKeTEG Yoo VO TO OTAGOLV GE TOAAN
TUNHOTO, TOV Elvar vevBuva Yo TV mopatnpndeica S1OCTOPA TOV VITOKEVTPOV.

O McKenzie (1978), tpoteivel éva dAAo poviéro. Avtd Paciletal oe VEOLG UNYOVIGLOVS YEVEGTG
CEIGUAOV OV TTEPLEYOVTUL 6TOVG Kataadyovg Tov USGS, tov NOOA, amd 50pu@opikéc poTtoypapieg
tov LANDSAT ot and ceiopikég topés. Ta kupla yopokTnploTikd Tov LOVTEAOL aLTOV, TOV
anewkoviletar oto oynua 1.3b ivon T eéng:

e 370 BOpelo KoL AVOTOAIKO TUNHO TOL Atyaiov, cupuPaivel ypryopn ETEKTOOT EVM TO VOTIO Eivat
OYETIKA AVEVEPYO.

e O Aentdg eAo10¢ ot0 Aryaio (mdyog 23km mepimov) kot ot ynAés Tipég g pong Bepuotnrog
OV TTOPATNPOVVTOL , OQEIAOVTOL GTNV SUTAAGLO TEPITOV EMEKTOCT TNG TEPLOYNG AVTNG KLPIWG
and 10 Metdkavo péypt oriUepa.

o > BA EAAGoa kot AAPavia ot TAcELg GUUTIEST|G KOl EMEKTACTG TOL GLVLTAPYOLV OPEilovVTOL
oe Oepukn aoctdBelo g mepoyng amd v VmapEn dpopeng palog Kpvov pavoho oV
anoomdoOnke amd 10 KAt® péPog g MOdGQapas.

e H devbuvon g oyetikng kivnong peta&d tov votiov Atyaiov kot g Aepikng eivor 211° E.

e To piypa g B. AvatoAiog dev cuveyileton otov EAAnvikd yopo.

O McKenzie (1978), ka1 ot Dewey kot Sengor (1979), mapadéyoviar 0Tt 1 Bewpio TOV TEKTOVIKOV
TAOK®V 0gv eivar dlaitepa ypNoUN G’ OLTH TNV TEPLOYN] OMOL TO KOVOVIKO PYYLOTO OEV
neplopiloviat o€ pa otevn Lovn.

Ot Le Pichon kot Angelier (1979), édwcav ta mopokdte® HOVIEAQ Y100 TNV EPUNVEIN TOV TOADTAOKOL
KaOeoTMTOg ThoE®V TOL mapotnpeitor otov EAANvikd ydpo. Meletdvtag v KvnTikdTnTo, TOL
T6&0V, TapaTPNGAV OTL 0 TPOTOG GVYKPOLONG TOV TAAK®V deV ivat 0 1010 & OAEG TIC TAPPOVG TOL
10 meploTotyifouv. XTig dutikég Tdppovg (Bopeta kar Nota tov Taivapov) mov o dEovag Tovg givat
Ka0eTOC 01N OYETIKN Kivnom tov TAakov cvpupaivel po ocbhvletn kivnom mov amoxiivel apiotepd. H
OLVOAKT Kivnon g evpvtepng meployng e EALAdag oe oyéon pe v Aepikn tpocopoiddnke om’
avTolg e pa OEEIOGTPOPT TEPLGTPOPT] TOV dLTIKOV TTeEPBwpiov Tov Atryaiov kotd 30° yupw amd Eva
noho mov gvpioketal ot B€om 40°N 18°E. To poviédo avtd emPePfoidbnke amd ta amoteAéopota
TOAQLOLLOY VI TIKOV UETPNCEDV OV £Yvov 6€ NLATO TOV VEOYEVODS TOL eEmTepkov TOEov (Laj kot
dAror , 1982) kou mov £€de1&av 6tTL T0 dVTIKO TUAWO TOV EMTEPIKOL TOEOL LITEGTN i deE1OGTPOPN
mePLoTPOPn 25° Katd ta terevtaio 5 exatoppdplo ypdvia. AvtiBeta o Rotstein (1984) Bewpel 61 1
nePLOYN TOL Atyoiov TEPIGTPEPETAL MG TPOG TNV AQPIKY| Kol TOToBETEL TOV TOAO TTEPIGTPOPT|G GTNV
nepoyn g Podov. Me 10 mp®dTOo pOVTEAD dtkaoloyeitan 1 éviovn gvdldpecov BaOovg celopikn
dpdon tov N.A. Aryaiov oAAd advvotel vo eENYNCEL TNV HEYAAN EMLPOVEIOKY] GEIGLIKY OpAoN NG
nepoyns Keparovidg — ZaxvvBov. To de0TteEpO LOVTEAO EPUNVEDEL TV GEICUIKY OpacTNPLOTNTA TNG
Keparovidg — ZaxdvBov aArd dev epunvevel v dpactnprotnra tov N.A Aryaiov. Or Galanopoulos
kot Delibasis (1983) ypnowyomoidviag pnyoviopods yéveong oeGH®V, vrootnpilovv OTL 0
oLVOVAGUOG TOV OLO CLTMOV HOVTEA®Y GTPOPNG SIKALOAOYEL EMAPKMG Ol LOVO TOL TOAAE YEMAOYIKA
KOL YEOQUGIKE YOPOKTNPIOTIKA TNG TEPLOYNG , OALA KOL TNV TOAVTAOKN TEKTOVIKY] TNG.



Ot Drakopoulos kot Makropoulos (1983), toviCovv 611 otnVv mteployn tov Atyaiov mopatnpodvton

LEPIKA OO TO YOPOKTINPIOTIKA GUYKAIONG OAAG G€ TO TOAVTAOKN Hopen. Zto Atyaio m {dvn
Katafvdiong dev gpeaviletal cov 10 KAAGIKO HOVTEAO pag Tepov, oAAE pe o oelpd TapdAAnAwmy
TaPpov. AVTO GLUE®VEL pe TV Tapatnpndeica emipavelokn celoukdTTa €101KE 6T0 N HéPOC TG
Kpnme.
AVTéC Ol TOPATNPNGCELS KOL 1 KPITIKY 7OV 0KOAOVONGE OAOL TO. TPOTEWVOUEVO HOVTEAQ, 7OV
OVTOVOKAODV TNV TOALTAOKOTNTO TNG TMEPLOYNG OVTNG, OONYNoE TOAAOVG UEAETNTEG O
¥PNOoTOiNon ToLv Opov “‘mEployn] Tov Atyaiov’’ avii TOv TPONYOLUEVOL OpPOoL TAGKO TOL
Avyaiov”’.



KEDAAAIO 2

YXEIEMOAOI'IKEX ITAPATHPHXEIX KAI METPHXEIX XTON
EAAHNIKO XQPO

2.1 IIEPIOAOX MAKPOXEIXMIKQN ITAPATHPHXEQN

To eowvdpevo tov celopov givor yvootd oty mepoyn g EALGdag, and apyaotdtov ypdvov. Ot
TPMOTEG TANPOPOPIES KOl YVAGELS, Y10 TNV CEIGHKY dpdon otnv EALGS0, o@eilovTal GTOVS 16TOPIKOVG
™G apXodTNTaG Yiati 6€ TOAAG £PY0 TOVG TEPLEYOVTOL , Ol LOVO ATAES AVOPOPES Y10 GELGLOVG OV
cuvéfnoav otV €moyN TOVG, OAAL EKTEVEIS TEPLYPOPES TAOV GEIGUIKOV (QUIVOUEVOV KOl TOV
OTOTEAEGLATMV TOVG,.

Ot mododtepot oelopol mov mhavoroyobvtar givar awtoi , mov cvvéPnoav to 2100 ©.X oty Kvwcd
Kot évag dArog mov cuvéPn to 1750 m.X kot kKatéotpeye v Pocstd. To 1650 wt. X, dhhog peydrog
oelopoc kotaotpépsl v Kvwosd. O IThovtoapyoc otovg moapdiiniovg Piovg tov Kipwva kot tov
Aobkovrov, meptypdpel ToV peYdAo GEGUO TOL 100MESWGE TNV TOAN TG Xmhptng to 464 m.X Kot
otoiyloe Vv Lon og 20.000 Adkoves. O Bovkvdidng omv Iotopia tov Tlehomovvnoiakold TOAEHOL
dtvel mAnpogpopieg yo Tovg oelGpovg mov to 426 X EmAngav meproyég g Bowwtiog kot tov
Moiiokov k6Amov. O [Mavoaviog ota Ayaikd tov meptypdest Ty katafvdion g EAlkng (moMg ota
Bopewo mapdia g Ilehomovvnioov) amd peydio ceiopd mov £yve to 373 n.X otov Kopvboxko.
[otopikég paprtupiec vmépyovv Yy tovg peydAovg celopobs mov Katéotpeyav 10 600 m.X TOLg
Aehpovg, to 232 1) to 237 n. X v podo (I[Tavcaviog KopvOiaxd).

Ot cewopoil otov EAMvikKO ydpo cvveyiomkav kol GTOLG EMOUEVOVLS almves pUExpL onuepa. Ot
TApoeopiec ouwg 6co mAnocldlovpe ot cOyypovn emoyn avéavovror , €€ atiag g avEnong
TANOLGHOD Kol TNG €VKOAOTEPNG O1d00NS TV TANpoopudy. Evdewtikd ovaeépovior pepikoi
KOTOOTPENTIKOL GEGHOTL oL cuvEPNoay t.X. péyptl To TEAN TOL TEPACUEVOL aumva:SS kot 365 oty
Kpnm, 551 ot Bopewa axt tov KopvOiaxov, 554 oty Ko, 667 kot 1430 ot Oecoalovikn, 1383
ot AéoPo, 1468 otv Keparovid, 1481 ot Pddo, 1483 ot gupvtepn meployn s AwdEKaviGov,
1501, 1681 ko 1780 ot Kpnn, 1684 won 1786 otnv Képkvpa, 1636 ko 1767 ot Keparovid, 1750
ota KoOnpa. 1783 ot Agvkdda, 1810 otn Kpnn, 1817 ot0 Aryaio,1820 xor 1825 ot Agvkdda,
1829 ot Apdapa, 1840 ot ZdkvvOo, 1841 otn Pdoo, 1846 ot Mesonvn, 1856 ot Kpntn, 1867 ot
Keporovid kot AéoPo, 1869 ot Zdkvvho, 1881 ot Xio, 1886 otig dvtikéc aktéc g Meoonviag,
1889 ot AécoPo, 1894 otnv Ataidvn.

[ToArol KatdAoyor £xovv OMUOGIELTEL TOV TTEPLEYOLV TOVS GEIGUOVS TOV EAANVIKOL ydpov and tovg
apyoaiovg ypoévove. Ia Tovg TAov 6podpolc am’ avtolg divovior TANPOPOPIES Y10 TIG KATOGTPOPES
TOV EMEPEPAV OTIC TANYEIGES TEPLOYES, TOV APBUO TV BuUdTOV, TNV ELPAVIOT] EMLPAVELNKADV 1YVAOV
TOL PNYUOTOC 1 €00PIKAOV KupdTmV. TEétoto1 katdhoyot eival Tov Capelle yia v mepiodo 600 m.X Emg
600 p.X tov J. Michailovicic mov meprypdpet Tovg celopovs g Hreipov tov J. Partsch yio tovg
oclopog tov loviov tov A. Todavomoviov (1955), g UNESCO (1974) twv Papazachos ko
Comninakis (1982) kot dArot .



2.2 IIEPIOAOX MIKPOXEIXMIKQN METPHXEQN

Metd tov anelevfepmTikd aybvo tov 1821 kot tnv cvuykpotnon g EALGdoc cav aveEdptnto kpdtog,
Gpyloe va EKONAMVETAL TO EVOLAPEPOV TOL KPATOVS Yol TO QOVOUEVO TOV 6elopov.O J. Schmidt,
dtevbuvineg- tov Aotepookomeiov AOMvavV, NTOV 0 TPATOG TOLV GLOTNUATIKA OGYOANONKE pE TNV
OLAAOYT] TANPOPOPIDOV Yl TOVS GEWGHOVE oL cLVEPawvav oe OAN TV EAAGSQ, ypMolLoTOI®dVToG
KPOTIKOUG VTOAANAOVG. AvTOg €0(GE AEMTOUEPEIC KATOAOYOLS TMV GEIGUMV TOL TOPOTNPHONKAY
Katd Vv mepiodo 1840 — 1878, mepiéypaye maiardtepovg Kataddyovg twv A. Perrey kot R.Mallet.
AvoTuy®G, TPOoTAOMOVTOC VO GLUGYETICEL TNV EKONAMOT TOV GEIGUMOV UE TOVTOYPOVN EKONAMON
OGTPOVOUIK®DY KOl UETEMPOAOYIKADV QPUIVOUEVDV, £0vE UEYAAN oTovdaldTNTO. HOVO OTOV YPOVO
EULPAVIONG TOV CEIGUAOV Kol Oyl oTa amoteAéopato Toug. Evtuydg o katdioyog tov B. Lersch divet
OPKETEC TANPOPOPIES YL TOLG KLPLOTEPOLS O’ OWTOVG HE omotédecuo avtol , va peietnBovv
apyoTEPA KOADTEPA KO VAL KATOCKELAGHOVV EMIONC Kot YAPTEG IGOGEIGTMOV KOUTVADV.

To 1893 dnuovpynonke N TPOT LEIGUOAOYIKY LANPESIQ TOV €YKATAGTAONKE 6T0 AoTEPOCsKOTEID
ABnvov kat gtvol o TpOSIPOLOS TOV SNUEPIVOL ZEIGHOAOYIKOV [voTitonTov.Ot 6e16KEG TAPATNPT|CELS
yivovtal otnv AOnva pe dvo celcpockomo Thov Brassart kot otnv emapyion amd Tovg TOPATNPNTES
TV Metempoloyik®dv otabudv yopig Opyava.

To 1897 oamoktOvior Tt Tp®OTO Opyova £yypagns oswopwv. Htav S5 osiopoypdeotr tHmov
Agamemnone, mov gyKatactdOnkav kot Asrtovpyncov oty AOnva (Iodviog- 1899), Xodkida (
Iovviog 1900), Karapdra (Xentéppprog 1900), Zaxvvhog (OxtodPprog- 1902) ko Aryaio( lavovdproc:
1903). Mropovpe Aouwdv va Bewpricovpe 0TL aVTO NTAV TO TPATO HIKTVO GEIGUOAOYIKADV GTAOUDV TO
omoio eykataotddnke ko Aertovpynce otov EAnvikd ydpo. To diktvo avtd dev omédwoe Tto
avapevopeva €&’ attiag Tov TPOTOYOVOL TPOTOL TNG KOATAGKELNG TOV OPYAVMV Kol TOV GLYVAV
Brafav mov mapovcialav. Ot meprpeperokoi otabuoi Asttovpynoav péxpt to 1912 mepinov ko g
ABnvag péypt To 1920.

To 1910 eykobictatar oto Actepookoneio kat apyilelt va Aettovpyet amd to 1911 ceicpoypdpog
Mainka dvo opilovtiov cuvictwodv (N — S, E — W), e 6Komd TV KaTaypoet TV 16XVPOV GEIGUOV
Tov EAANviKoD ydpov. Avtd 1oV TO TPOTO GEIGHOAOYIKO Opyavo akpiPeiog mov apyioe va Asttovpyet
oTovV Y®Opo TG AvotolMkng Mecoyeiov. H ypovid avt oproBétnoe v €vapén GEIGULOAOYIKOV
petpnoewv akpipeiag and a&lomoto Opyova.

To 1924 gykabiotatar opilovtioc oetcpoypapog Wiechert dvo cuvictwodv, dmped opoyevods amd o
Appovpyo.

To 1928 ayopdletor and 10 Actepookoneio katakdpLeog celspoypapoc Wiechert (Z cuvietdow).
To 1932 apyilel va Aettovpyel oelopuoypaeog opiloviiag cvviotdoag (N — S) pikpng peyébuvong, mov
Kataokevdonke amd tov tOTE d1evbuvty tov Xewoporoywol Ivotitovtov N. Kpnrikd, yio v
KATOYpaP GOPOOPMV TOTIKMOV 1) KOVIIVAV GEIGUMV.

To 1957 dwpileton and tov Kavadd kot eykabdictaton Katakdpueog celcHoypdeog Tomov Benioff mov
Bewpeiton To TpdTO OpYOVO PEYAANG HeyEBvvoNg.

To 1962 eykabictator otnv AOva ctabuoéc WWSSN (World Wide Standard Station Network).
Avtog amoteleiton omd TPEC GEWGHOYPAPOLS Ppayeiog meEPLOoOL (UG KATOKOPLENG KOl OVLO
opilovtiov cuvictwo®v) tomov Benioff kabdg kot amd tpelg avticToyove oelGHOYPAPOVS HOKPAS
nep16dov Tomov Sprengnether.Xto oyfuoa 2.1 divetat n koumoAn Bpoyeiog Kot pakpac teptddov.
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Symua 2.1
Kopmdin Bpoyelog kot paxpdg meptdédov.

To 1963 tomoBeteiton katakdpvpog cecpoypdeog Wiechert oty Idtpa. Avtdg pnopet va BewpnBet
OOV 0 TPADTOG GVYYPOVOG TEPIPEPELKOS GTAOLAC.

To 1964 eyxobictator oty AONva GEIGHOYPAPOL oG KOTAKOPLENG Kot VO 0PLLoVTIKDV GLVIGTOCHV
tomov Hiller.

To 1965 apyiler va Aettovpyet oty ABnva opildvTiog GEIGLOYPAPOS OLO GLVIGTOS®Y TVTTOL Wood —
Anderson. To dpyavo avtd ¥pnoIHoTolEiTOL Y100 TOV VTOAOYIGHO TOV TOTKOV peyéfove ML H kapmdin
pey€Buvong cuvapTNOoEL TNG TEPLOSOL Y10 TO. dpyava ovTd divetal oto oynua 2.2.
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Zymua 2.2
Kopmoin peyébovvong cuvapmioet g neptddoov.

Me v Asrtovpyio TOV TPAOTOV GEIGHLOAOYIKAOV 0pydvav, pe TNV and to 1962 évapén Aettovpyiag Tov
otafpod WWSSN tov ABnvov, pe v eykatdotacn otov 0o otabud ceiopoypdoov Wood —
Anderson kot Afyo apydtepa pe v i0puom ToV TEPIPEPEOK®OV oTabUdV, dlvetar M duvaTdTnTA
KOTOYPAPNG KOl VITOAOYIGHOV TOV TOPOUETPOV TOAADV CEIoU®V. ATotédecua Ntav 1 emPePainon
NG CEIGKOTNTOS OA®V GYEDOV TV TTEploy®V TG EALGSaC.
Tovtoypova ToArol LeAeTNTEG aoyoANONKAY HE TNV GUVTAEN TANPECTEPOV KOl OLOYEVAOV KOTAAOY®V
OV TEPLEYOVV TOVS GEICUOVS OLTOV TOV OUMVO. ZOV OEOOUEVE YPNCLULOTOMONKAY KATOYPUPES
oelop®v Tov EAANviKov ydpov and otabpovg g EAAGdac adld kot Tov eEmtepikot. Ot kupidtepot
Ao OVTOVG TOVS KATOAOYOVS TTOV
ocvvtayOnkav amd ‘EAAnveg emotiuoveg eivon tov Galanopoulos (1960), Drakopoulos kot Delibasis
(1974), Comninakis ot Papazachos (1980),Makropoulos ot Burton (1981) Makropoulos,
Drakopoulos ka1 Latoussakis (1985). Avagépetar eniong kot o katdroyog e UNESCO (1974) nov
KaAOmTel v mepiodo 1901-1971, ot obvtaén tov omoiov €rafav pépog kot moArol EAdnvec
EMIGTNLOVEG.
Oewpeitor okdmIO 6TO oNUElo AVTO Vo avapePBoHV Kot dAAa diKTva TOV AElTOLVPYOVV 6TOV EAANVIKG
YOPO AAAE TOL KAAVTTOLV LUKPOTEPES TEPLOYES. AVTA givan :
e To diktvo mov Aettovpyel amd 10 epyactnpro ['ewpuoikng tov [avemompiov Oeccorovikng.
Amoteleiton amd 8 mAepeTpikov otabots tomobetnpévoug otnv Bopeia EALGSa.
e Mikpd TomIKA JIKTLO GE PEPIKA AT TOL LEYAAN Ppdypato TG x®pas. Ta diktuo Aertovpyovv
pe evbvvn e AEH.
e To odwrtvo mov Aertovpyer amd 10 Epyoctmpro I'eweuowkng ko Zewoporoywog tov T.E.L
Kpnmg. AroteAerton and 12 otabpovg tomobetnuevoug oty Kpnm kot 6e vnolo mAnciov tng.
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2.3 ZEIEMIKOX OOPYBOX

[Iptv v avamtuén tov TpoOmOV Kataypaeng kot enelepyaciog TV GEIGUK®OV onudtov Bewpeitot
oKOTpo va avortuydel o cuvtopia 1o TPOPANLE TOL GEGHIKOL BopvBov.

210 oynua 2.6 Topovcslaloviat YopaKTNPIOTIKA PAGLOTE TOV TAATOVS ToL HopvBov TOov KAAOTTOVY TO
évpog meprodwv amd 0.1 sec émg 10000 sec (Brune kot Oliver 1959) kot mpoépyovtal amd £yypapég
KATOKOPLPOV GEIGHOUETPOL. To oYU TOV QUCUATOV TOV TPoEPYOVTUL Omd 0p1lOVTIO GEIGUOUETPO.
etvat Tapopoo, oAAd to amdAvto TAGTOG Tov BopHPov elval HIKPOTEPO ATO OVTO TOV KATAKOPLP®V
eyypapav (Fix 1972). Ta edcpato avtd £xovv to 1010 TEPImMOL oYM Le €V HEYIGTO TAATOS OTIC
neptodovg amd 3 sec émg 10 sec. Ta mAGtn Yo TIC TEPLOSOVG TOL Elval HKPOTEPES TV 3 sec
ENOTTOVOVTOL YPNYOPO e €KOETIKO pLOUO OVTIOTPOP®G avAAoya NG Tpitng dVVOUNG TNG TEPLOOOL.
INa meprodovg peyarvtepeg twv 100 sec to eninedo Bopvfov avéavetot Babiuaia.
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ZyMuo 2.6
XoapaKTnploTikd eAGLoTo TOL TAGTOVS ToL Hopvov.
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I'evikd o celopkdg B6pvPog avdioya T Tpoérevong dtakpivetan
oT1G €ENG Katnyopiec:

e  Oo6pvPog mep1ddov < 0.01 sec mov eivar TOTIKNG TPOEAELONG KOl ONULIOVPYEITOL OO TOV
dvepo, v kivnon tov ovtokivitev, ™V Ppoyn. H évtaon tov kot n mepiodog tov
emnpedletat omd T YUPUKTNPIGTIKA TOV £5APOVG.

e O 06pvPog mov €xer mepiodo amd 0.2 sec émg 2.0 sec cvvovidtol oTIG TOAES KOl
opeidetal otV Propunyovikn opacTnPlOTNTO TNG.

e Ot 06pvPor pe mepiodo amd 3 sec émg 10 sec eivar ol GMUOVTIKOTEPOL KOl GUYVE
ava@EpovTol oav pKpoceiopol . Opeiloviar 6TV Kivnon TV KVUAT®V, GTNV YPIYopN
LETAPOAN NS ATULOCOUPTKNG TIEOTG OTNV EMPAVELD TG BAAACTAS, GTNV TOAAVTOGT) TOV
vepov og kKAeloTég Mpveg (seiche) kot oe dAha aitio(Haubrich kot dhdotr 1963). Katd v
OLIPKELD TOV YEWUDVO PUKPOGEICUIKES KOTAYIOES, TOV GLYVA dLoPKOVV £mG Kot 3 MUEPEC,
elval OG0 £VTOVEG Kol KAVOVV T GEWCUOYPAUUATe adbvato va ypnotpomombovy. O
LUNYOVIGHLOG YEVECTG TV IKPOGEIGUMV O0gv Exel akopa epevvnBel ko ivor avtikeipevo
TOAMGV cvul{nmoewv. Ot YapoKTNPIoTIKES TEPIOO0L TOV WKPOGEIGU®MY Bempodviar 6Tl
OVTOVOKAODV TNV Y1V dOUT GTNV TNYY| YEVEGNG OTMG

e cmiong Kot TG Stadpoung mov axkorlovncav péxpt va kataypapovv (Haubrich kot dAlot
1963, Savarensky wor dArot 1967, Haubrich kot McCamy 1963). 10 oynuoa 2.7
epeavifovror yapakmprotikég Tinég Bopvfov mov mOPATNPOVVIOL OTIG TOAES Yo
dapopetikove THToL £ddpovg (Kanai kot dAlot 1966).

e Mia kot ot Kvprotepor BopvPor ivarl awtol Tov TPOEPYOVTIOL GO TOVS WMKPOGEIGUOVG,
QOiveTOl AOYIKO KOl OOPaiTNTO VO XPTOLLOTOOVVTOL TEXVIKES PIATPOPIGLATOS Yol TV
OTOLAKPVVGT] OVTOV TOV OVETIOOUNTOV GLYVOTT®V. TO QUCUOTIKO TEPIEXOUEVO TMOV
CEWGHKOV onudTov cuvnbong dlagépel and avtd tov Bopvfov Kot o GOYKPIoN TOV
(QOGLOTIKOV TOVS GUVICTOCMOV EMLTPEMEL TNV EMAOYT TOL KATAAANAOL GIATPOV.

e X170 oynfua 2.7 mapovcidletor n oxéon onuotog — Bopvpov (SNR) cav cvvaptnomn g
ouyvotntag, yio P — xdpota Bpoayelag mepiddov. H kopua tdon eppaviCetor cav éva
péyioto, otic cuyvotteg and 1.5 Hz éwc 3 Hz. 'Eva ¢iktpo emopévag mov Ba emtpénet
NV SEAELGT QVTMOV TOV GLYVOTHTOV, gival eavepd 0Tt dev Ba av&dvetl v oyéon SNR.
Av16 glvon epeavég oto oynua 2.9, dmov ypnoyomomdnke £va eIATpo Tov emTpémel TV
délevon twv cvyvomtev and 0.7 Hz éog 4 Hz (Dahlman kot Israelson 1977), pe
OMOTEAECLO, TN CNUAVTIKY amdcPeon tov BopHov Kot v gukpvéstepn O18KPIoN TNG
€16600L TV P — xopdtov.



 §
10
v
5
e
\
e
s
\\
2 —-\ T
Y \N\
N
& ey = e
— o rﬂj
€ —— = —
& 0.5 \\"< \‘
w e I~ e
o \ L\‘,'A \‘\\
o R~y o
o i , \\ \
~< 0.2 e = >
~ Iy \\ \N\
0.1 : - = \S
— (\r ~
\\ LR
0.005 | T . \-S
\\\\
\
0.1 0.2 0.5 1 2
—» mepPLOSOG (sec)
ymua 2.7

OMlo ta oOyypova GEIGHOAOYIKA Opyava givol epodtacuéva e datdEels eIATpov Yo TV KaADTEPN
andcPeon tov Bopvov. Avtd yivetor pe TV ETAOYN KATAAANAOL E0POVE GUYVOTHTOV.

H Agtrtovpyio Tov GEIGHOAOYIKOD GUGTNLOTOS OMOTEAEITOL OO TOLG TEPLPEPEIKOVS GTAOLOVG, Ol
omoiot eivon eykateomnuévolr oe Odpopa onueio e Kpnmg ko omd tov kevipikd otabuod tov
Xaviov,0mmg ansikovilovtal oto oynua 2.8.



Zynuo 2.8
[Teprpeperaxoi otabpoi ot omoiot eival eyKaTecTNUEVOL GE
dapopa onueia g Kpng

>

K/
*

O)ot o1 otafpol arotelovvtar amd Ta KAT®OL KOPLO LTOGVGTHHOTA

D)

¢ ZeloUOUETPO  EVPEMG QACUATOS MAEKTPOUAYVNTIKOD TOTOL, TPV ocuvicTwc®v (Tvmog
GURALP CMGA40T)

s TlpoypappatilOpevo GOOTNHO GLAAOYNG KOl YNOLOTOiNong OedOUEVOV DYNANG avaivong

(24bits- tomoc REFTEK DAS-130)

Yvompua tavtoyxpovicpov GPS (og o0levén pe 10 vrosHoTa 2) TOTOL

Garmin compact

TrnAemkovmviakd cOoTNUO LETAO0ONS OEd0UEVOV GE TPOYUATIKO YPOVO

2H0TNUO AOIIAELTTNG TTOPOYNG EVEPYELOG

K/ 7/ K/
L X X X4

7/
X4

L)

Ewwdtepa yio v vAomoinon TV €yKatactdcemy mpaypatomomonkay ot Katwbr pebodoroyieg
vAomoinong yio ke vTocHGTNA:

o Kdabe ceopopetpo tomobemOnke ent toyieviéviog Bdong n onoio 6mov kATEGTN duvaTd NTOV
oe o0levén pe Ppoyddeg vVIEdaPOG, Xe KAOE MEPIMTMON TO OCEIGUOUETPO TOPUAUEVEL
TPOoPLAAYIEVO o Bpoyn, dvepo, vypacia, £EkBeon o vynAn Bepuoxpacio KabOTL:
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omov v pée duvaTdTNTo 1 EYKATAGTOCT £Yve £vTOg Bondntikov Ktipiov -
okiokov, Un dpecso TPoGPACIHOV Kot OYAOVUEVOL oltd aVOPOTOYEVELG OPAGTNPLOTNTES Ko

O6mov VINPEE 1) AVAYKN EYKOTAGTAGNG TOV GEIGUOUETPOV EKTOG
VILAPYOVTOG KTIPIOV-01KIGKOV, TOVTO TPOyUOTOTOMONKE e TNV KAAvYN
TOV GEIGUOUETPOL 0o KATAAANAO vOaTOGTEYEC — BEpLopovmpéEVO KovTi
KOVAOV O100TAGE®V. XTIG TEPMTMOELS ALTEG AMPONKE emmpdsOet
TPOVOLL Y10 TV OGPAAELD TG EYKATACTOOTG.

To vrocvomua DAS-130 npoypappatiotnke yo cuveyn dsrypotoinyio 125samples/sec avd
CLVICTAOGCO. XTIG TEPUTTAGELS TOL 1) EYKOUTAGTOCT TOV £YVE VIO KTIPIOV UE TO GEIGUOUETPO
exktOc KTpiov, 1 oOlevén tovg dev Eemépooce To 8M.AEV TOPOVLCIAGTNKE 1 OVAYKT
TPOEVIGYLONG TOL CNUOTOG GE KOVEVO OO TO EYKATEGTNUEVO GEIGUOUETPO. LTV TEPITTMOON
nov 10 DAS-130 gykataoctddnke ektdc kT1piov, 1 TAPOYN 16YVOG oL £ENABE TOL KTipiov MTav
yopunAng taong (12VDC) kot 1 onoia 03€06€ SOUEGOV KOTAANA®V COANVOCEDV EEMTEPIKAOV
YOPOV aKolovBdVTag OAoLg TOLg Kavoves aocepdiewns. H 10w pebBodoroyia odeboewv
axolovOnOnie Kot yia ke GAAN 6dgvon eEmTtepikovd ydpov Tpog To DAS-130.

To ocbomuo tavtoyxpovicpod gykotactddnke, oe kdbe mepintwon, eni otabepng Pdong oe
KataAAnieg Béoelg (emtoiyleg, opoPng K.0.K) pe erevbepo opilovra TOLAdYIGTOV GE OKTiVa
2m. Ot gvromilopevol dopvedpotl Kopdvinkav amd 4 €wg 7 wovomoidviog £161, o€ KAbe
TePIMTOON, TIG EAAYIOTES amatnoelg g Tteyvoroyiog GPS.

To TAemkovoviokd VTOGVGTNUO GTNV TAPoLoH (dorm omoteleital amd 600 TEXVOAOYIES:
dopvpopikng (VSAT) ko evobpuotng petdooong (PAEme kot GYETIKES EVOTNTES TOPOKATO).
Kot otig 600 mepmmtdoelg 1o €0pog HeTddoong dedopévmv mov Exel emieyel yuo KaBe oTabpno
elval apKeTd PEYOADTEPO TOV EAGYIOTO TPOTEWVOUEVOL, eEACPUAIloVTAG £TGL TNV ATPOGKOTTN
EMOVEKTOUTT O€0OUEVOV G TEPIMT®MON PPoyvypoOviag OKOTNG TNG TNAETIKOWVOVIOKTG
dtaovvdeonc. Ot d10oVVOEsELS eivan APPIOPOUES EMTPETOVTOS TOVTOYPOVA TN UETAOOCT TOV
JEJOUEVMV ATO TOVG TEPLPEPELNKOVG GEIGHLOAOYIKOVG GTAOLOVG TPOG TOV KEVTPIKO oTaOUO oTOL
Xovid pe TowTOXPOVI] OTOGTOAN EVIOAMV Olayeipiong amd tov KeEVIPKO oTafud GTOuG
TEPLPEPELOKOVG,.

[No 115 eyKaTOoTAGELS dOPLPOPIKNG PETAOOONS, o€ Kabe GeEIcHOA0YIKO 6TaBUd TomoBeTONKE
ave&apmm Pdomn omping eni g omolag otepe®ONKe M amapoitnTn SOPLPOPIKY| KEPAia.
AdOnke 1dwiitepn mpdvowe ot un  €OkoAn mpdoPacn TG EYKATAGTAONG OomO  Un
efovolodomuéva dropa. H péypt otiypung peAétn g CLOUTEPLPOPES T®MV S0PLPOPIKAOV
gyKataotacemv 0idel dabeoipomta diktoov 100% emtpémovrog TV AOIOAETTY TTAPOYN
dedOUEVMV TPOGS TOV KEVIPIKO 6TaUd oTo Xavid.

Mo 115 gyKataoTaoElg EVEUPUATNG HETAOOONC, YPNOYLOTOLEITAL TEXVOAOYIL 10£0TOV 1O1OTIKOD
dwktvov (VPN) pe yprion xukiopatog ADSL. Kot ot 600 Adcelg viomotodvior o cuvepyasio
pe tov Aemkovoviako optho OTE. H swebesoipuomra tov kuokAopdtov kopaivetotr and 72%
€m¢ kol 99% og PePIKES TEPMTMOELS. L& OAEG OUMG TIG TEPUITAOOCELS, LETA OO SLOKOTN TNG
TNAETKOWVOVIOKNG CEVENG, £y1ve TANPNG EXOVEKTOUTN TOV OEGOUEVOV GTOV KEVTPIKO GTAOUO.

Ye K@Oe otafud eykataotdOnke oVOTNUO OSLAAEWTTNG Tapoyr| evépyewc. Extog amd
TPooTacio omd VIEPTAGELS, G€ KAOE mepinTmon, £xel eykatactadel fondntiky myn evépyelag
pe umatopieg yio xprion amnd to petpntikd ocvotnua DAS-130, 1oyvog tkavig va ovtameEEAfet
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v xpovikd ddotnua amd 4 fwg 18 nuépec. EdwoTepa, Yo TIC €YKATOGTAGELS TOV VITAPYEL
J0pLPOPIKO GUGTNUO LETAOOONS £YKATACTAOINKE aveEApTNTO GVOTNUO AOIAETTNG TTOPOYNS
EVEPYELOG, LOVO Y10, TO VTTOGVLGTILLA SOPLPOPIKNG HETASOOTG.

e EmnpdcOeta, Olot ot otobupol omAdbnkav otovg emionpovg KotaAdyovg tov  ISC
(wwwe.isc.ac.uk) kot FDSN (www.fdsn.org).

2.4 Avalvtikn Heprypoon Tov ZEonoroyik®Ov Xtodunyv

Y10 mopoakdto oynuo tapatitdetal 1 tomoloyia Kot SpUOPP®SN evOg TVTKOV GTaBHOV TESIOV TOL
Tnepetpkon Xetoporoyikod Awktvov Kpnmg (HC-SNC) to omoio ekteivetal TAEOV € OAOKANPN TN
viieo Kpnn kot to Notwo Aryaio.

‘ Internet [ =

J Lt f

entadas Etharnat - and/or - PC/Madam Earinl
ADSL modem for MPLS VPN

o

.
O 12V AT
oS

~
~a W3

Mvrpeg CFIl
Xwpnnkémrag 4GB
(~45 npépes)

SeiopdpeTpo

»  ZuvioTotol om0 GVTOVOLOLS, OVTOLOTOTOUEVOVG TEPLPEPELOKOVG LETPNTIKOVG GTOOOVS OV
EVOOUOTMOVOVY TPOTYLEVES TEYVIKEG KO TEXVOAOYIEG YNPLOK®V LETPCEMV.

» Xmpiletar o€ evahppatn /KoL AGVPLOTY LETOY®YT OEOOUEVOV OEIOTOIDVTOS
» olyyxpoveg Teyvohoyieg tniepetadoons (omtikég iveg, ISDN, DSL,60pveopikéc (evéelc,
dtadiKTLO KAT)

» Tlpaypotomolel TnAepetpio 6€ TPAYLATIKO XPOVO.

»  Awbéter Kevipikd Ztobpo (KX) emmypnong kot palikng amodnkevong dedouévov (tomoroyia
acTéPQL).
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» Eilvar og 0éon va mapéyel acearr kot dapkn mpocPacn (LEcw Tov dtadikTvov) ot Pdon
de0UEVOV TOV GE TIGTOTONUEVOLS YPNOTEG.

» Méoa and 1o épyo TAAQE (ZII-KP 7) evioybbnke mn Suvoatdtnta. oUTOUOTOTOMUEVNS
JdyLoNG EMAEYUEVODV SEG0UEVAOV 1)/KOL TANPOPOPLDY GE

»  (opeic-ypNoTeS.

To povtéro 130-01 g etanpeiag REFTEK (BA. potoypapio ond kdtw)
elvar €vog ynelomon g 3ne YeVIAG 0 omoiog €xel avamtuydel 101kd yio
OEIGLOAOYIKES EQUPLOYEG 0 cuvepyaoiag pe tolncorporated Research
Institutions of Seismology (IRIS). Ot mpodwaypapéc tov Pacifovran
omv opbpmt) Ko emektdoun oxediaon pe Pacikd yvopovo tnv
EVKOMO EVOOUATOONG VEOV TEYVOAOYLDV KOl AEITOLPYIOV OTOV KO
Omw¢ amontnOe.

H apBpot otdta&n tov vAkod tov 130-01 amoteleiton and 5 kipla apBpwtd, dnwg @aivetor 6to
YN0 KO 0VOADOVTOL GTOV TTivaKo Tov akoAovBel (0mov mapatifevtal pe T 6Pl ToToETNONC).

Module TTeprypopn

IMepreyoueva

Tpopodotkd Ipoctacio
VIEPTACTG

E&wtepikég Sltacuvdicelg
DC-DC petatponéog
CPU

SRAM (6 to 16Mbytes)
Seproxég 00peg

PoLOL Tparypatikov xpdvou
Ethernet gleyxtng

24-Bit ADC kavéra (3 )
IIpoevicyvtig e16630V
Ynoelakd eiltpa

1M SRAM

Direct Memory Access
(DMA) greyktiig

1|(RT520)

Microcomputer Board
(RT506)

N

ADC Board (RT505)

DC-DC petatponéog

Removable Mass
Storage (2 slots available)

Compact Flash card (CF II)
4Gbytes
RT526 tlakéto dtochvIEoNS

GPS Receiver (External)

Garmin GPS 3éktng

RT528 tiakéto dtachvoeong

Ta kvkiopata ADC eivar Oopakiopéva kot ol SlacLVOEGES €16000V €lval vAOTOMUEVES OF
EexwploTd OlaLA0 amd TIG YNPLOKES TOV TPOTO OVTO EMTVYYAVETOL CNUOVTIKY UEI®WON TOL £YYEVODS
BopvPov. Xto oynuo mov akolovdel amekovi(ETOL TO PAGULOTIKO TEPLEYOUEVO TOV £yYEVOVG Bopvov
VLo S1aPopPeTIKES cLVONKES Yo detypatoAnyio 100Hz.
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O yneomomrg 130-01 eivon e€omhicpévog pe éva A-X petatpoméo A/D
avéivong 24-bit, yapunAng katavdioong kot évav avtiotoryo enefepyaotn
ynowkov onpatog (DSP). Ymapyer m dvvatdmto SopopeTtikdv pubumv
detypatoAnyiog, emAeyouevov and Tov ypnotn. To eVoOUaTOUEve YneloKd
QiATpa TPOGdidoLY pia SLVOKY] TEPLoyn ™S Théng Twv 135dB. O puBudc
derypotoAnyiog pmopel va emdeyel peta&y tov tipav 1000, 500, 250, 200,
125, 100, 50, 40, 25, 20, 10, 5, ko 1 derypdrov avé dcvtepdrento (avd
KavéA). Xe kdBe pvBuo ostypatonyioc n ypnon oidtpov FIR mpopépet
oxeddv gvbeia amdkpion oto 80% ng meployng cvyvotitev Katd Nyquist. H amoAapn emiong eivon
puBulouevn otig kKhipokeg (x1) M (x32) — (x100).

H oxpifeia tov ypdvov (yioo tov axpif] GUYYPOVIGUO) EMTLYYAVETOL OQEVOS e Evav LYNANG
axpifelog KPLOTAAMKO TOAAVTOT KOL APETEPOL UE YPNOT EEMTEPIKNG TNYNG OVOPOPAS YPOVOL LE
ypnon eEmtepikov déktn GPS (PA.

ootoypagia). Otav exkkivel 1o 130-01 o ypdvoc
opiletor amd TV TN TOV £YEL TO ECOTEPIKO POAOL, TO
omoio pmopel va puBuotel eite yepoxivnto eite
avtopato and 1o GPS. H £€£0d0¢ tou GPS eAéyyeton
Kot pOMG emtevyBel m Aqym evog kavoL apBpov
dopvEOP®V, N avavéwon g Pdong xpdvou yivetar and
exel Kot TEPa, LTOUATA.

To oeloudpeTpo mov ypnowonoteitar givar 1o
povtého CMG-40T g etapelacGURALP, tpuov
OLVIOTOO®V, TO 0moio mapovotdlel To eENg Pacikd
YOUPOKTNPLOTIKA
I'poppuotra pétpnong 90db
Amevbeiog £E0d0t TayvTNTOG
AtodAwvo, adtappoyo mepifAnuoa
PuOuldpevn opilovtioon
YymAn evaicOncia

YVYVYYVYYV
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O ynoromomtg 130-01 €xer oyedwnotel Aappfavoviag vadyn ™ EOPNTOTNTA, ELVKOAIN YPNONG,
YOLNAT KOTOVOAMOT Kot e EAGYLOT
avaykn covvtnpnons. 1abétel 6 g10600vc — e£6dovg, evoeiktn LCD display kot puo agaipovpevn
vrodoyn koptav CF. Zvykekpyéva owabétel 2 vmodoyés Tpudv KovaA®v ekdotn, pio vrodoyn
Terminal yw éleyyo ko mopakorobOnon, pio vrodoyn Net mov cvvdvaler dacvvdeon Ethernet ko
Serial PPP yia tposfacmn diktvov, pia vrodoyr 12 VDC Power kot pio vrodoyn GPS yuo cuvoeon pe
mv avtiotoyn eEotepikn kepaia. O evoeiktng LCD amewkovilel meplodkd TiG ONUAVIIKOTEPESG
TANPOPOPIES TOV APOPOVV TNV KATAGTOCT TOV YNPLOTOTH EMTPETOVTIOS GTOV YPNoTh TV Ppayeio
TPoKOA0VON oM TG d1ITaENG Jix®MG TNV AVAYKN XPNONG VITOAOYIGTH TOAAUNG:

e Tdom TpoPodociag Kot ECOTEPIKNG UTATUPIOG

O¢ppoxpacio
SRAM yopntikdTnTOo
Qpa kot katdotacn GPS
Xpnon CF kot voAeumdpevn xopntikota

H petagpopd tov dedopévav mpog tov Kevrpikd Xtabpd tov Xelopoloyikon

Awtoov Kpntng (HC-SNC) viomoteitan o cuveyn pon pe ypnomn sopveopikng (evéng (iDirect ko
Hellas Sat) yio tovg otafpovc GVDS kot KTHR kot evodpuatn evpvlwvikn (evén (MPLS/VPN over
ADSL) ywa toug otofpodg KSTL kot FRMA.

Ye mepinton JaKomng g Cevéng Yo oxeTIKA PeYAAo ypovikd dtdotnuo (>15min) o ynelomom g
etvar epodlacuévog pe cvotua amobnkevong pe ypron kaptov Compact Flash (CF). Kabe otafpog
etvar epodwaouévoc pe kapteg CF ovvolkng yopntikotnta 4GB. H teyvoroyio amoBnkevong
Compact Flash &yet amoderytel a&iomom yro amodnkevon dedopévav o Kpioeg cuvOnkes kbto and
eEapeTiKd avtiEoeg KMUOTOAOYIKEG cuVONKeS (U KivoOpeva HEpPM Gpa 1dtaitepn avtoyn o€ cuvOnKeg
vypaciog, VYNAOL VYOUETPOL KOl YOUNANG KATOVOA®ONG) Kot Yoo T0 Adyo avtd mpotiundnkayv. O
ymotomomn g 130-01 €xel evoopatopévn tn dSuvaTOTNTO GLUTIECNS TOV OEOOUEVMV VIO TPMOTOKOALO
Steim2 eEaocparilovtag katd péco O6po éva Adyo cvumieong 6 Yoo celGHOAOYIKA dedopéva (pe
ocvvnBelg ocvvOnkeg edapikov BopvPfov). Me Pdomn eumelptkovg VIOAOYICHOVS, KaBE YynElromTom g
pmopel va cuAAEEEL Ko va amoBnkevoel cvumespéva 4GB mov avtictoryodv mepimov og 170 nuépeg
(detypatoinyio 100Hz, tpia xkavaiia). Ta dedopéva amodnkedovion pe ypHontng TeEYVIKNG “ring-
buffer”. To format tov dedopévav ovopdleror REFTEK data format xon etvor coppatod pe to evpémg
dwdedopévo PASSCAL format.

H VYmopén miemkowvoviokng (eO&ng emtpémel tn HETOQPOPE TV OeOUEVOV HE YXPNOT TOL
TPOTOKOAAOV ftp mpog tomkd teppatikd N mpog tov Kevipikd Xtabud (KX). Me tov tpdémo avtd,
aKOUN KOl GE TEPIMTOON TOAVIUEPNG OWOKOMNG TNG TNAEmKowmviakng Cevéng to dedopéva
arofnkevovtal ot kapteg CF ko pe ™ emavaeopd g (evéng yiveton n avtiotoryyn avaktnon
dedopévmv pe ypnon ftp. H petatponn tov dedopévov PeTaEd TV Slopdpmv GEIGHOAOYIKAOV formats
npaypotonoteitor 6tov KX mpocsdidoviog €161 TNV TOPAUETPIKOTNTA KOL TNV TOAVYPNOTIKOTNTA TOV
amouteiton onuepa, Adym g vmapéng dtopopetikdv format GEIGLOAOYIKOV OEOOUEVMV.

Onwc mpoavapépnke, ot kapteg CF emtpémovv v amodnkevon tov 101wV 0E00UEVOV IE OLTO TOV
amootéldoviar otov KX, €161 ®ote o€ TePIMTOON TOL £YOVUE OMOWONTOTE OLOKOTY TNG
mAemkowvoviakng (evéng, va unv vdpyel anodAgia dedopévov. EmmAéov, av n dtakonn givorl pkpng
dupkelag (<Smin) tote Ta dedopéva mov €xovv amobnkevbel otnv evoldueon pviun, TEPAV TG
eyypapng tovg ot CF, amootéhlovion otov KX pe v emavagopd g (evéng. O dayeptotig Tov
GEIGUOAOYIKOD OIKTOOV £XEL TN SLVOTOTNTO LE ¥PNON TOL Kool mpmTokOAAoL ftp va aviinocel To
dedopéva. mov tov Agimovv. Ta 4GB mov ovvictodv ™ cvvolkn ywpntwkomra twv CF otov
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ymoelomomtn, emtpémovy mepimov 170 nuépeg cvvexyadv kataypoeav. Metd 1o mépag avtig g
YPOVIKNG TEPLOOOV, EVEPYOMOLDVTING TN Agltovpyion “auto-wrap”, T OdOUEVO  EYYPAPOVTOL
Y PAPOVTOG TO TOAOOTEPQL.

O ymoeromommg 130-01 €yel oyedaotel pe Pacikd yvopova T AEITOLPYIR TOV GE U1 EMOTTEVOUEVEG
EYKOTAOTAGES. AVTO onuoaivel OTL 11 ovtoyn Tov o€ 1aitepeg mePPAALOVTIKEG GLVONKEG elvan
eyyonuévn. Xpnowlonoteitar € TMAEIOTEG EYKATACTACELS OMOV VRAPYOVV OKPOIEC KATOCTAGELG
moyeTov, (EotNg, vypasciog, okovng diymg va mapovsiauctovv TpofAnuata. Kabe kpicio vroocuomua
Bpioketon €vtOg €vOG TANPOVS COPAYICUEVOL TEPIPAUOTOC Kot €xel doKiaotel Yo eEmTepiky
Oepuoxpacio 60°C. To Aoyiouikd TV KPICIU®V LTOCLOTNUATOV Elvol ATOOMKELUEVO GE OUTAEG
uvnues EPROM’s evo ypoviotég watchdog mpootatehovy 10 0Ao chotnuo and mbaveég aotoyieg g
tpopodociag. Emmpdobeta, apyeia State-of-Health (SOH) dnuovpyovvriar poli pe to dedopéva
TPOKEYEVOD VO TOPEYOLY GTOV TEMKO ¥pNoTn OAEG TIC dVVATEG TANPOPOPIES YO TNV KATAGTOGT TOL
YNPLOTOMT.

O éheyyog kot  TapopeTponoinon Tv ymeonomtav 130-01 yiveton pe dVo TpdTOVC: gite TOMIKA, LE
xprion vmoroyiot) moAdung (PDA - Personal Data Assistant), gite £ amootdoemg. H dgdtepn
TPocéyyion a&lomolel OAEG TIC GUYYPOVES dVVATOTNTEG TNAEUETPIOG KoL EMITPENEL GTO OLOYEPLOTI TOV
Zeopoloywoh AKTOOL vo. eAEyyEL HE TN YPNOTM TOL KaTdAAnAov software (Stapéocov OSkTHOL
Baciopévov og mpmtokorro TCP/IP) eite kabe otabud Eexwpiotd, site kaboikd 6lo to diktvo. Ot
Aertovpyieg mapapetpomroinomng Kat EAEyyov gival 1d1eg, ite yivovron Tomikd, gite €€’ AMOCTAGEWC.

H mopaperpomoinon kot o €Aeyyog tomikd, yiveron pe tn ypnomn vroroywotn moAdung (PDA) pe
Aertovpyikd ovotue Palm OS. To PDA ocuvdéeton ot osiplokn 00pa Terminal kot pmopel va
emteAécel Oheg TIGC AgTovpyieg TOPAUETPOTOINONG KOU TPOTOPYIKNG TOAPOKOAOVONONG TOL
YNELOTONTH.

PFC_130 e tad
Status - Unit 9020 idpt: 11731 Range: 2371

Temperature: +027C
Power: 11.6in,03.2 bkp Volts
Ch: 123--- DS ¢

C) Ci)

21



Tomikég 0006veg Aettovpyieg aneikovilovtal 6to mopandve oynue. MOAG puOUoTeEL 0 YNELOTONTHG
10 PDA pmopet va apopedel. Emmpdcobera, av petd to mépag g pvduong dakonel n tpo@odocia
TOV YMEomomt, UOAG emovekkivicel Ba €xel dttnpnost Tig pubuicelg mov tov £yvav KaBoOTL
SlnbéTEL ECMOTEPIKY pmorTapia.

H 1oy0¢ amotelel mdvta Evav onpovtikd mopdyovio 6TiG £YKATACTACELS oTofumy mediov. O mapdv
YNELOTOMNTNG, 3ng YEVIAC, EXEL KATAPEPEL VO KaTavaAmvel 375mWatts avd Kavail, yio aviivon 24bits
MOy g ypnong Aoyikng 3.3VDC avti SVDC. Emunpdcbeta, éxovv yivel mapepfacels dote Kot ™
dlapKelr vOg KOKAOL €Pyaciog, To HKPOUTOAOYIOTIKG GLGTHMOTO VO UNdEVILOVV Omol0dNTOTE
nePTT Katovilwon evépyeloac. [1y., 6tav o petatponéoc A/D e&dyel dedopéva oty pviun, n CPU
petoPaivel oe kotdotoon sleep katd ™ owdpkew ¢ dsrypotoAnyios. ‘Etol, oe plo tumikm
gykatdotaon otabpov mediov, 1 CPU mapapével evepyn mepinov oto 1% tov ¥poévov mov amartel o
petoatpoménc A/D yio vo peta@épetl tor 0edopéva tov otny uviun. O mopakdto mivakoag mopovctalet
TIG KATOVOADGELS Y10l TUTTIKEG EPOPLOYES:

sive Broadband Recording Continuously @ 40 ~ 1 Watt
and 1 sps:
sive Short Period Recording Continuously @ ~ 1 Watt
100 sps:
e Source Recording with a 50% Duty Cycle @ ~ 1 Watt
500 sps:
lemetry Transmitting 100sps, 40sps and 1sps ~ 1.4 Watts
using the Serial Port:

‘Eva. cbotua kataypaeng PBasiopévo otov ymeomomt 130-01 (amotelodpevo ond GelocUOUETPO
TPV cvvictwonv, GPS, dwutdéelg amodnkevong kot petddoong dedopévav) uropel va tpo@odotnHet
amod pio pumotapioo poAvPdov, M omoia yo pia tumikn yopntikdémta SAh umopei v dopkécet
EPOOUAOES LEYPL VO XPEWCTEL ETOVAPOPTIOT). TNV TEPIMTOOT T®V €V AOY® GTAOUOV, 1] EYKATAGTAON
éxel yivel pe pmatapieg mov Ppickovral o Katdotaon stand-by, dniadr vrdpyet Tpogodotikd DC ya
NV Tapoyn 10YV0G. X& TEPIMTMOON OOTOYIOG 1 OOKOMNG TOV, Ol EYKOTECTNUEVEG MmaTOPiEg
avaAapBavoovv va mapéyovv v amoitovpevn oyd. Tavtdypova vrapyet kot ddtacn eopTIons TV
UTOTOPLOV.

Av xor ot ymoonomtég 130-01 evoopatd®vouy vynAng modtrag oAyoplipovs ovayvaopiong
CEICUIKAV YEYOVOT®V EMEAEYN M| GLVEYNG pon dedopévav pog Tov KX kou 1 emeepyasio tovg exel
1660 and TO0 AVTONNTO CUGTNUO ENEEEPYOTING CEIGUOAOYIKAOV OEOOUEVOV OGO KL Old TOVG EKACTOTE
GEICHOAOYOVS Papdtog.

2.5 Xawoporoykoi Xtodunoi ue Evevpuotn Zevén (MPLS/VPN over ADSL)

Teyvoioyio MPLS

To MPLS &ivon pua teyvoroyia mov xet oprotet and v IETF (Internet Engineering Task Force) kot
ovvdvdlel v emektacipudtto (scalability) tov mpwtokoAiov IP, Tig vynAég ToyvTNTEG HETOY®YNS
(switching) tov 20v emmédov tov OSI wor e€opetikég dvvatdTeg droxeiptong Tov SlabEésLov
evpovg Lovng (bandwidth) pe ™ ypnon tov peboddowv Traffic Engineering (TE). Xvvepydleton pe ta
TPOTOKOALN dpopoAdynong (routing protocols) mov ypnoyomolovv ot meptocotepol ISPs (OSPF,
RSVP, MP-BGP, IS-IS) kat dwacpalrilel mponyuéveg vanpeoieg (m.y. IPVPNs, L2TPv3) mapéyovtog
EMIMEDO AGPALELNG 1IGOSVVALLO [E EKEIVO TV cuuPatikdV Texvorloyidv (ATM, Frame-Relay).

[Meovekmuota Teyvoroyiag IP MPLS:

H teyvoioyia Multi Protocol Label Switching (MPLS) éyet dnuovpyn0et e1duca

Yl VoL TPOGOMOEL HEYAAEG SVVATOTNTES KAUAK®OONG GTNV KATAOKELT WOIOTIKAOV SIKTO®OV dEG0UEVOV
(VPNs) pe ovvémela va dtvel v dvvotdtra onmpovpyiag VPNs mov amotelobvtor amd opkeTES
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ekaTovTadeg onuela pe petpévo ko6otog. Tapddinia,n ypnon g texvoroyiag IP MPLS yo v
kataokevny VPNs mpoceépel pio oelpd omd onpavtikd TAEOVEKTHIATO TO, OTToiol Eival amopaitnta yio
TNV OTPOGKOTTH AELTOVPYin EVOG KPIGILOV 1O1MTIKOD SIKTVOV SES0UEVOV:

e Aocoedieln: Ta VPNs mov onuovpyodvtor pe v texvoroyioc MPLS mapéyovv avénuévo
EMiMed0 mPooTaciag TV dedouévav, kabme 1 kivnon avdpesa oto onUEior TOV AVAKOLV GTO
VPN eivar moviehdg amopovouévn omd v kivnon diiwv VPNs. T'a va emttdyel tov 6todyo
¢ amoudvoong, 1o tpoétvno MPLS npoPiénet 611 k4Be MPLS VPN éxet dikd tov mivaka
dpoporoynong (routing table) kabdg kot TdpTeG TOL EY0LV KaBoplohel dueca OTL avKOUVY GE
avTo.

e EveM&io: To MPLS diver mv dvvatdomta g dnpUovpyiog KAEIGTOV 1OIOTIKOV SIKTOOV TOV
omoiwv ta “péAN” pmopel va cuvdéovtol HeTa&d Toug pe omoladmote AOYIKY TomoAoyia gival
emBount) (m.y. aotépag, partial mesh, full mesh). Me t ypion MPLS VPN, moAloamiég
TOTOAOYIEG UTOPOVV VAL GVVLTIAPEOLY Thve amd Eva gviaio diktvo. H gvehé&io tov MPLS VPN
dtvet ) duvaTOHTNTA EVOOUATOONG LEALOVTIKOV OOLT|GEMY OV UTOPEL VO, TPOKHWYOLV.

o Evéhikto oynua dievbvvoioddtmeong: Me 1t ypnomn tov MPLS VPN mapéyetor n dvvatotnta
dTNPNONG TOL GYNLATOG d1ELOVVGLOAOTNONG TO 0Toio £XEl VIOOBETNOEL LELOVOVTAG CNUAVTIKA
10 KOGTOG V10OETNONG TG VNG TEXVOLOYiaG.

o [Ilowdtto vmmpecwwv: H teyvoroyio MPLS diver tv dvvatdtnto Snpovpyiog TOATIKNG
EMTEOV VANPECIOV OO AKPO GE AKPO.

o [lolamhoi tpodmol mpdoPacng: Me v ypnon g teyvoroyiog MPLS divetar 1 duvatotta
INUovpyiog 1WBIWTIKOD SIKTHOL YPNCUOTOLDVTOS [ TANOMPO TEYVOLOYIDV Sl0GVVIESNG,
onog picbopéva kukkapata, aDSL, Dialup, GPRS.

Avvotdtnteg PLS VPNs

Ao cuvtpnong A
pAEL0L 8
1Elo/Kapdkoon n
mrta Yanpeouov (QoS) A
(TOTNTO VTOGTNPIENG TOAAOTAMY AOYIKADOV TOTOAOYIDV A
rtotnteg mpocPacng oto VPN pe moAlaniég texvoroyieg (dialup, A
_leased line)

Apyn Asrrovpyiog Teyvoroyiac MPLS:

' éva diktvo mov Agttovpyel pe v "kavovikn" dpopordynon, to makéTo Katevfhvovror and TNV
nyn (source) otov Tpooptoud tovg (destination) amd kopPo o kopPo (hop by hop). Kabe evéiduecoc
dpoporoyntrg (router), e&dyet and v emkepoiida (header) Tov GTPOUATOG SIKTVOV TOL TAKETOL OAN
v TAnpoopio Tov ypelaleTor Yoo vo 1o Tpombnocel otov enduevo. H emeEepyacia pe Pdon tov 1P
header emavoAiapfaveror oe kdbe koOpPo TOL dkTOOVL OO TOV Oomoio Ba mepdoet To makéro. H
amdQaoT Tpomdnong evog makétov (routing) PoacileTor oTo AMTOTEAEGLATA TOAADY O1UOTKACIDOV:

o) _muovpyia kot cuvtipnon evog Tivaka dpopoAidynong (routing table), mg

ATOTEAECLLO, TNG AEITOLPYIOG KOO0V SLVOAUIKOD TPOTOKOAAOV dPOLOAOYNOTG.

B) Ta&wounon tov IP makétov oe “katnyopies” (Forwarding Equivalency

Class, FEC) pe Bdon m dtevbvvon tpoopiopov.

v) Avtietoiyion tov FECs og endpevo koppo.

Ola ta makéta mov avikovy o1o 1610 FEC kot mov mpowBovvton and évav kopupo akorlovBovv v idia
dwdpouny. Kobmg to makéto ta&idevel péca oto diktvo, Kabe koupog eEetdlel e tn ogpd tov 10
mokéto Ko to aviotoyel oe avaioyo FEC. Otav opwg, ypnowonoteiton MPLS teyvoAioyia, n
avtiotoiynomn evog makétov ¢' éva FEC yivetar povo pia @opd, oty €icodo tov diktvov. To FEC
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Kodwomnoteitan pe pion otabepod pnrovg etikéta (label) n omoio kot evompoatdveTor 6to apykd
naxéto. O endpevor kopPot, avti va eréyyovv 1o mepeydpevo tov IP header, eEetdlovv poévo v
ETIKETO. MOTE VAL TPOGOLOPIGOLY ToV KOUPO oL TTpémel vo TpowBncovy 10 makéto. To mponyoduevo
label avtikaBiotator amd €va Kawvovpylo Kot 1o makETo cvveyilel tn Oowdpour| Tov. Mia axodun
dwpopd g texvoroyiag MPLS, eivor m petdadoon tov dedopévaov péco omd mpokabopiopéva
“novomartia” (Label Switched Paths - LSPS).Méocw tov mp@tokdAlmv dtavoung tov etiket@v LDP
N/xar RSVP, o k4B dpoporoyntg yvopilel K ToV TPoTtépmv Tt TPEMEL Vo KAveL Yo va dtayelpiletan
éva Také€To pe cvykekpipévo label.

Zgbén MPLS IP-VPN ADSL

o [a v evovppatn Cevén TtV amOpOKPLOUEVOV
AR otafudv  tov  Tnheperpikod  Xelopoloykol
Awtoov Kpnmmg (HC-SNC) éyer emheyel 1
teyvoroyia MPLS IP-VPN,mov mpoavapépbnie, e
™ xp1on evpLLOVIKOV OLVOEGEWV
(ADSL).Enionc,oe  mepimtwon  PAAPng g
GLVOEONG, LOIoTATOL 1| dVVATOTNTO EVUAAUKTIKNG
dpopordynong (néocw back-up ISDN mpdePaonc).
H tomoloyia tov dwcthov aiveror 6To oynuo mov
akAovOet.

ot Me v texvoroyio avty eykotactdOnkav oto
moicl  TOL TAAQX (ZIT-KP_7) ot
QOLLOKPLGUEVOL  GEIGHOAOYIKOT  oTtafuol  oto

Ddéppo (Iepanetpa) AaciBiov ko oto Kaoté [Tediddog tov Hpaxieiov.

Kaotéih Iledradoc, HC-KSTL
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Dépno (Ispanerpa), HC-FRMA

2.6 Xewoporoyikoi XtaBpoi pe dopvgopikn Zevén (iDirect)

>11¢ tomobecieg Mutdto tov Kubnpav kot @dpog g 'advdov eykatactdbnkay véolr dopvueopikol
oeloporoyikoi otabuoi (Remote Stations) ota mhaiciw tov €pyov TAAQY (ZI1-KP 7) ya v
avantuén tov TnAepetpikov Zeloporoykobd dwktvov Kpnng mov eykabiotd ko Asttovpyei to T.E.L
Kpntg (Epyaompilo I'eowepuoikng & Xeioporoyiag), e okomd T1 cuveyn UETAO0CN, GE TPUYUOTIKO
xpévo, celcporoyikav dedopévav otov Kevipwd Xtabudé (HUB Station, Acquisition Server) tov
T.E.I. Kpmng mov edpevel oto Epyastipo IN'ewepuoikng & Xewoporoyiog ota Xavid. Avtictotya,
mAnpoeopieg ehéyyov petadidovior amd tov kopPo tov TEI Kpfmg ota Xoavid mpog Tovg
ATOUAKPLGUEVOVS dopuopikoDs kOpPove. T ) (evén emdéyOnke n SopvEOpIKN TAATPOPLLO
INFINITT pe teyvoroyia iDirect (BA. kot tehkn avaeopd [apadotéov 8.2). ['a Ttov okomd avtd, Eva
iDirect Private Hub, mov pnopei vo vrootnpiéetl aneptopioto apbud 6écewv uétpnong,

Hellas-Sat I%

Ki

Satellite Equipment sensor

ZraBuég Favdou

Satellite Equipment sensor

eykataotddnke otov Kevipikd Ztabud €161 dote vo TopEYEL GUVOEST, LYNANG TOYLTNTOC LG
avamonong (single-hop) péom dopvEdpov avapeso OTIS OMOUOKPLOUEVEC TOToDeGieg Kol GTOV
Kkevepkd otafuo. Ta dedopéva petadidovior and ke amopakpvopuévo otabuod anevbeiog oto iDirect
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private 1 oto mini Hub to omoio evpioketor otov Kevipikd otafud. LTo Topomdved oynuo
anewoviletat 11 ToroAoyio Tov dkTvov. O KabE TEPUOTIKOS (ATOUAKPLOUEVOS) SOPLPOPIKOG GTUOUAC
nepLoUPAveEL TOV TOPAKATO d0PLPOPIKO EEOTMGUO:

e Kepaio Andrew 1.2m Ku-band

e NJRBUC3W
e NJRLNBPLL

220 VAC

Antenna 1.2m
Kurhand

BUC3W
(NJR)

Waveguide WRTS Tyoe-F

iDirect 3100-NB ‘\;}
Router Vg

sensor

TypeF
Waveguide LNBPLL &
(NJR)

EZomiiouo: Tepuatiod Aopugoptkod ZTusol

Mo ) petddoon tov dedopévmv ypnoomoteital SopvEopIKN yPNTIKOdTHTO ToL dopLEdpov Hellas
Sat I, pe Ta axdOlovBa TEXVIKE YOPAKTNPIOTIKA:

e PuOuodc Metdodoong Aedopévav D/L : 256 Kbps (HUB to Remotes)
e PuOudc Metadoong Asdopévov U/L : 128 Kbps (Remotes to HUB)
e Yuyvotnto Asttovpyiag : Ku-band
e Turbo FEC :0.793 D/L — 0.66 U/L
e Eb/No:55dB
e Availability : 99.8% D/L —99.8% U/L
e HUB Antenna: 2.4m
e Aopvpodpog : Hellas-Sat Il
H 1eyvoloyia iDirect:

H teyvoloyia iDirect mapéyer evpvlovikéc AVoES Yo Tn HETOY®YN dedouévev, Paciopéveg oe
d0PLPOPOVE, TOL GTOYEVOVV GE EPUPLOYEG TOL OMOLTOVV YPNYOPES, EVEMKTES, KOl YEOYPOPUKH
dwokopmicpéveg (eSamiopéveg) appidpopeg TCP/IP emkowwmvieg. H texvoroyia iDirect mpoomadet
vo koAoyel poe PBacwkn EAdewymn oty OmapEn €upulOVIKGOV ETKOWVOVIOV Yo EQOUPUOYES: Ol
VILAPYOVGEG SOPLPOPIKEG ADGELS GYEOACTNKOY £XOVTOS UIKPOTEPES OMALTNGELS o€ €0pOog LdVNGS, KO Ot
Tp€xovoeg emiyeleg AGEL (OTTIKE Kot YAAKIVO KOADOLO) £XOVV TEPLOPIGUOVG CTNV YEDYPOPIKT TOLG
dwbeopdtra, KO6TOoC avamtuéng, dtayeipiong, /Kot ToyvTNTa TPOSPaons. Amo TV AAANO0A0EVH Kot
avayvopiletor n gveM&la g dopveopikng mpocPfacng o¢ n katevBvvon tov péAdovtog. H
dopveopikn (evén 00evel 010 vo cuVOVALEL TV Ywpig mePLoplopoDs eveMéio g acHPUATNG
TPOGPACNC, TNV OIKOVOWUIKY OTMOTEAEGHATIKOTNTA TV AVcewv VSAT, wor v aflomotio Kot Tig
emddoelg (throughput) T@V SIKTOWV OTTIKGOV VOV.

H teyvoloyia iDirect eivon amotédeoua molvetovg Epevvag kot avantuéng tov TDMA, dopvpopikmv
EMKOWOVIOV Kol TeYVOAOYiag aAyopiBumv Aoyiopikov. Ta yapoktnplotikd mov PeAtiocav tnv
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teyvohoyikn Ao iDirect tepthapfavovv TCP/IP Beltictonoinon péow dopvedpov (TCP and 3-Way
Handshake Acceleration, local DNS caching), QoS ka1 kafopiopog mpotepatdtnTog oTnv Kukhogopia,
emioyég kukAopoptlakng eveMéiog, DHCP/NAT, puBuicelg 01kthov Kot YopoKTNploTiKa dtoyeiptong,
KEVIPIKOG EAEYYOG YOPOKTNPIOTIKAOV, Kot ovornonon cvyvotntog (Frequency Hopping).

To ovomua gvpvlovikod diktbov IP VSAT teyvoroyioag iDirect givar éva omd ta MO ammod0TIKA
GLOTNLOTA SOPLPOPIKDOV EMKOIVOVIOV. YYNAT amodoTikdtnTo €0povs {dvng eEac@aAilel LiKpOTEPO
Aertovpyikd k6oTog diywg va. TpoPaivel GE OTOIEGONTOTE VIOYWPNCELS OG TPOS TIS EMOOGEIS TNG
EQOPUOYNG Ko Vo amoterel axpin Avon). [Iépav amd v amodoTIKOTNTA TOL

evpovg (wvng, 1o ovotnua iDirect mapéyet évov aplOud amd TEYVOAOYIKOVS VEMTEPIGUOVG TTOV
YPNOUOTOOVV OMOTELEGLATIKA TO €Vpoc (mdvng. Ot dvvatdtreg €vpovg {OVNG TOL GLOTHUOTOG
iDirect 16y00VV TOGO Y10, TIC SOPLPOPIKES EMKOWVMVIEG OGO KO Y10 TIG EMKOWV®Vieg emmédov IP.

AVVOTOTNTES 0TO EMITEO0 00pVOOPIKAV cmkowvaviav (Efficiencies at Satellite Communication

Level):

Turbo Product Codes (TPC) on both outroute and inroute: To TPC block mov Baoiletar oto FEC
aroutel Mydtepn oy vy moapdpoovg puvduodg epeaviong Prapov (BERs) oe ocuykpion pe ta
cvotpata wov otnpiloviar o RSV. Avtd emrpénel mepiocdtepa user IP bits/Hz.

Pure IP-over-the-air: £éysl v pikpdotepn mpocavéncn eOptov. TVYKPIVOVTAS TO [E GLGTHLOTO TOV
BaciCovtal omnv ymelokn HETASO0T NYOL Kol €KOVag Tov €xovv mpodchetn emiPdpvvon ond v
dtpdpemon tov takétwv MPEG (MPEG framing). Apa nepiocodtepa user IP bits/Hz.

Automatic Remote Synchronization: Avtopatm ave eOén, o0 EAeyy0og cLuYVOTNTAS Kot

OCLYYPOVICHOD EMITPENEL TNV TO GULUTLKVOUEVT doun] mAaciov TDMA. Avtd peidvel Tov
OTTOLTOVUEVO YDPO Gpa Tepiocdtepa bits/Hz.

ME-TDMA: H teyvikn ypiyopwv avormonocewv cvuyvotntog (Fast frequency hopping) e€acpaiilet
BértioTo poipacua OpTov o OAeg TG cvyvoTNTES Popels. Emrpénetl o mo amodotikn ypnorn tov
dwbéaipov evpovg {mdvng Ko amopépel teprocdtepa user [P bits/Hz.

Deterministic TDMA or D-TDMA: Ot datdéelg npdoPacng yopic ovvdeon (contention-less acces
scheme) £yovv duvatdomto Eélov @optiov mepimov 98% avelapnta amd TNV KATAGTOON
KUKAOQOPLOKNG SLUEOPNONG (congestion) Tov dikTvov. Apa mepiocotepa user [P bits/Hz.

Carrier Size Granularity: Omoladnmote cuyvotnta Popéag evog cuotnuatog iDirect pmopet £xet pOud
petdooons oto yyvtepo 1bps. Avtd pumopei va e£okovouncel TOAD amd T0 ATUTOVUEVO dOPLPOPIKO
evpog Lavne. Kot €101 emtuyydvovron meprocdtepa user IP bits/Hz.

Carrier _Spacing: Beltiopéva ynolakd @iktpa emtuyydvouy pkpotepo ovviereotn (roll-off), dpa
neprocdtepa user [P bits/Hz.

Automatic Uplink Power Control: Ot avtictadpicelg tov Slodelyemv pe avtopato EAEYY0 16Y0V0C TNG
dvwBev (evéng mapéyel peyoAdtepn SobecdTTo oty €ELTNPETNON. AVTO EMPEPEL KOAVTEPT
aOd0GN GTOV YPOVO 1 LEYOADTEPT YPTOT| TOV YDPOUL.

Avvatotntec oto eminedo kKukhooopiac (Efficiencies at the Traffic level (1P)):

Committed Information Rates: E&ac@aAiler 1o gbpog {dvng oe amopokpuouéves tomobecieg mov
&yovv dvvatdtteg Katoryiopov. H yopntuommra tou dopuedpov pmopet va dopBpwbel dote va
KOADTTEL TIG TPAYLOTIKES OVAYKES OvVTL Vo YIVETOL VITEP-0106TAGIOAOYNON. Apa TeptocoOTEPQ user [P
bits/Hz.

Application Triggered Committed Information Rates: Emitpénet tyv katavoun evpovg {dvng povo av
elval TopdV GVYKEKPIUEVOS TOTTOG KUKAOPOPiag, cuvenmg Tapyel mepiocotepa user IP bits/Hz.
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Bandwidth on Demand — Rapid Allocation: Ot aAyopiBpot Deterministic TDMA Rapid Bandwidth
Allocation ypnoipomolohv amodoTikoTEPA 1O €Vpoc LOvne KabBoTL 01 Katovoués yivovtal o€
TPAYUOTIKO YPOVO COLPOVE UE TIG TPEXOVOES OVAYKEG TNG KukAoopiag. Apa mepiocodtepa user 1P
bits/Hz.

Application QoS: E&acearilel o gvpog (dVNG 6€ KPICIUES EQOPUOYES, SIVOVTOG OTIC GUYVOTNTEG
Qopeig To KatdAANnAo uéyebog GOUEMVO LE TIG AMATNOELS Kot OYL TEPIOCOTEPO, GUVENTNDC TEPLGGATEPOL
user IP bits/Hz.

End-to-End 802.1g VLANS: Emutpénel ) dwatipnon minpog dtoyoplopevns kKoklogopiag pe
xpon wog puoévo vmodouns. ‘Etor emtuyydvetor koAVTEP YXPNON TOV  QLOIKOL YDOPOL Ko
AmOd0TIKOTEPT SLOYEIPLOT TOV SIKTHOV.

Evpulovikog Aopvgopikdc Apoporoyntic (Broadband Satellite Router):

O evpvlovikdg dopveoptkdc dpoporoyntg iDirect 3000 mopéyel pio OIKOVOUIKA KOl AEITOLPYIKA
amodoTIKY] ADON «EVOG KouTwoO» 1M omoia meptapfavel dopveoptkd modem, Jdpoporoynty IP,
BeAtiotonoinon TCP péow dopvedpov, kot QoS/kabopiopds mpotepaloTHT®V o€ £vo. KOVTL.
[Ipocpépel LYNAOTEPOLG, Ko GTIC

Vo KatevBvuvoels, d1abécipong pudovc dedopévav, pelmvel Tig kabvotepnoelg (mitigates latency) 61d
uécov g emrdyvvong iDirect TCP/Web, ypnoiponotet évav povadikd vep-tayd Kadko 610pOwong
Aabov ("ECC") mov emruyyavel oyedov 200% mepiocdtepn amodotikdmra omd 6Tl 01 TOPAd0GIOKES
teyvikés ECC, kot oavtopoato amd dxpn og axpn evepyelokd €heyyo yw v ovénomn g
dBecIUOTNTOG KOTA TNV JPKELN KOKOV KOPKOV cuvinkov. EmmAéov, vrootnpilel kukiopopia IP
Vo KatevBivoewv, eykadictotal e GHVIOUO YPOVO, £XEL EVOOUATOUEVT] EPOPLOYN

QoS «at duvatdtTa KaBopIGHOL TPoTEPALOTHTMOV, VITooTnpilel Tig Acttovpyieg DHCP ko NAT,éxet
Baocwkég AMoteg eléyyov mpocPaong [ACL’s (access control lists)] kot owabétel evoopatopévo to
Kokhopo kKpurroypagnong 3DES yia v vrootipién g KPUmTOypAPNoNG GTO EMIMESO GUVOECTG
(link layer encryption). O gvpulmvikog dopvpopikds dpoporoyntg iDirect 3000 vrrootnpiler pvOpovg
dedopévav puéxpt to 18Mbps oto katéfacpa (downstream or outbound) ko péypt to 4.2Mbps oto
avéBacpo (upstream or inbound).

(Broadband Satellite Router)

IIeprypaon tov EAAnvikod Aopvedpov Hellas Sat I1:

O Hellas Sat Il (tomog EuroStar E2000+) givatl évag amd tovg mo €EeMyUEVONG Kol 1oYLPOTEPOVG
TNAETKOWVOVIOKOVG  00puopovg oty Evponn, pe evpeio yewypagikn kdiovyn (PA. oymua).
Koataokevaopévog amd ™ Loy etoupia Astrium, €yl T SuvaTOHTNTO VO TPOCOEPEL L0 GEPE AT
TNAETKOWVOVIOKEG Kot e0pLLOVIKEG LVIINPEGiec dnwg, dopveoptkd Internet, vanpecieg voice ko data
KOL YNQLOKT] S0PLQOPIKT EKTOUTY] THAEOTTIKOV onpatog. O

Hellas Sat II exto&evOnke v 14n Moaiov tov 2003 ot yewotatikn Tpoytd E39° ko tdpa ivon oe
TANPN AEITOLPYiD KOAVTTOVTOG TIC TNAETIKOWMVIOKEG OVAYKES VITOVPYEIDV, ONUOCLOV ETLYEPTCEMV,
EKTIOOEVTIKMOV 1OPVUATOV, EPEVVITIKOV KEVIP®V KOl TNAETIKOIVOVIAK®OV 0pYoVIGUOV oty Evpomn,
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F2 Beam - Transmit Coverage
e il S SN

> 1? H¢LLASSAT

gt -

Avatolg ko g Bopelov Aepikng. Ot dAdiec

™ Méon Avatohy, v  A@pwr, M
Notwavatolkr;, xor  Kevipukry Acia.O
EKTILDOUEVOS XpOVOG Aettovpyiag Tov Hellas Sat
IT etvan 17 yxpovia kor givor €@odlocpévog e
tpuavia (30) oavapetadodteg (transponders) pe
36MHz g0pog {ovng o kabévag, d1a0éctong Yo
TAVTOYPOVY Agttovpyio TOGO GTN OKLE OGO Kot
610 NAMoxkd ¢mg. H Ayn kor mn exmoumn
Aoppdvoov  yopo HECH TEGGAPWOV  OITANG
nolwong kepardv déoung (four dual polarized
beam antennas). Ot dvo and avtég (F1 & F2)
elvar otobepéc, pe 18 xavoio kot mopéyovv
TOAOTAOKO GYNUO. OECUNG YLOL OTOTEAEGLLOTIKN
kédAoyn ™¢ Evpdnng, kot pépovg g Méong
dvo kepaieg (S1&S2), pe 12 kaviho, sivol

KatevBouvopeveg (Umopodv va TapPEYOLV ECTIONCUEVT KAALYM kol pmopodv va KatevBuvBoldv og
omo1odNToTE 0paTd onueio g emeaveag e Img) Kot ypnoyorotovvion Yo kdAvyn g Méong
Avatohng, g Aepwkng kot NotwoavatoAikng-Kevipikng Aciag. And Asrtovpyikng dmoyng, o Hellas
Sat II mapéyet eveMéio GTOVG XPNOTES EMLYEIWV GTAOUDV OTNV TEPITTOOT TOL 0 6TAOUOG avePAcHATOG
dedopévev  (uplink) eivon mepropiopévog amd mAevpdg tpoodociog M/kor Otov  amorteiTon
avTIoTAOGHO TPOPOdOGiag Yo Vo KaAv@Bovv ot avaykes anpoPfrentomv dwoieiyemv (unpredictable

link fade).

Eykardoraon ZeiopoAoyikoU X1aluol KuBripwv (HC-KTHR) pe Aopugopikr Zeugn
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Eykardoraon ZeiopoAoyikoU X1aluol Maudou (HC-GVDS) pe Aopugopiki Zelgn

Mo mv mAnpéotepn kow 660 TO0 dVvATOV VYNAOTEPT OmOS0GT TOL GULGTHLOTOS OVIXVELGONG,
TAVTOTOINGNG KOl ENEEEPYOTING CEIGHIKMV YEYOVOT®V, EXEAEYN 1 £YKOTAGTACT 000, OMOdEdEYILEVNG
aglomotiog, ocvoTnUdTOV Aoyislukdv gpappoymv: tov SEISCOMP mov éxst avamtvybel omd to
Ivotitovto GFZ tov Potzdam ot T'eppavia kor tov SNDP mov éxet avamtuybetl ond 1o gpguvntikd
kévtpo SYNAPSE ¢ Pooikrg Akadnuiog Emtetuov.Ta 600 avtd cusTirote yKatactddnkay Kot
Aertovpyobv mopdiinia oto Epyactiplio I'eweuowng & Zeioporoyiog tov TEI Kpnme. Baowm
TPoHTODEST YloL TNV EMAOYN TOV TPOOVAPEPOUEVOV GUGTNUATOV NTaV 1 TANPNS SVUPATHTNTE TOVG
LE TO VIAPYOV VAIKS KOl AOYICUIKO TOV GEIGUOAOYIKOD SIKTVOV. AV Kol To V0 GuoTHUATO SlobéTovY
Kot SuvaTOTNTES

EAEYYOL TOV YNELOTOMTAOV TOV CGEIGLOAOYIK®V OTAOUDV GE KavEVa amd To dVO OV EvePYOTOONKE
LT M E€MAOYN 0QEeVOG O0TL LEAPYEL AVTIOTOLXO €EEOIKEVUEVO AOYICUIKO KOl OQETEPOVL 1)
EYKOTAOTOON TOV 000 OLTOV TOKET®V OMTOCKOTOVGE GTNV YPNON TOVS MG GLGTNUOTO OVIXVELONG,
tavtonoinong kot enegepyaciog celocpikav yeyovotov. H gykatdotaon tov kdbe cuotiuotog €xet
mpaypatonombel o Eexwplotd VIOAOYIGTIKO GVGTNUO Yol TO KaBEva evd emmpoOcHeta LITAPYOLV
dAAo 600 VTOAOYIOTIKG GLOTNUATO GE KOTAoTAoYT ovopovhg (éva yw to kabéva) ta omoio o€
TEPIMTOON amoTvyiog Tov VoAoylot| Tov erio&evel o SEISCOMP 1) to SNDP avtictoya, ekkivovv
ALTOLOTO TNV EPEOPIKT EYKATACTOGCT] TOV GLGTILOTOG OV KOTEMEGE. Me ToV TpdTO avTd Kot Yo, ToL
d00 cvoTiuata £Y0VUE EEQCPAAGEL GLVEYN ATPOCKOTTN AELTOVPYi 1) OTTOl0 GLVETIKOVPEITOL OO TOL
AmOPOITNTO AVEEAPTNTO CLGTHLATO AOLAAEUTTNG TTOPOYNG EVEPYELOGC.

To ovompa SEISCOMP dwatiBetor dwpedv kot dhvaTol vo EKTEAECEL TIG TOPAKATO EPYACIES:
1. ZvAdoyn dedouévav

2. Eleyyog moidtnrog dedopévev

3. Kataypoaoen dedopévaov

4. Emkowaovio o€ Tpoylotiko xpovo

30



5. [opakoAovOnomn GEIGHOA0Y1KOD SIKTVOV

6. Enelepyacio celoUIKOV YEYOVOTOV GE TPOYUOTIKO XPOVO
7."Exd001 €100TOMCEMV CEIGUK®DV YEYOVOTMV

8. Apyel00étnon cEICUIKOV YPOVOGEIPOV

9. Awvopn xpovocelpdv o€ GLUPATE VTOAOYICTIKG KEVTPO

H eykotdotaon mov mpoypatomomdnke mepiédafe to okdAovbo vmompoypdupoto, To omoio
VAOTOLOVV TIG TTPOAVAPEPOUEVES EPYACIEG:

I. acquisition: E&umnpetn g v cuAloyn Kot apyetofétnon dedopuévmv omd

GEICUOAOYIKOVG 6TAOLOVG

. autopick: Anuiovpyia apyeiov PAGEDY TOV YPTNGLULOTOLEITOL Y10l TOV QVTOLOTO

TPOGOIOPIGHUO EMIKEVIP®V.

iii. autoloc: AvTONATOG TPOGIIOPIGAG EMIKEVTPOL LE YPTOT ATOTEAECUATOV TOV ii.

iv. simon : Anuiovpyia 16T06EMO®V Y10 ATEIKOVION THG KATAGTOONG TOV GTOOUOV

TOV GEIGUOAOYIKOD SIKTLOV

V. seisgram: amekovioT GE TPOYUATIKO ¥pOVO TV AAUPAVOLEVOV KVLATOLOPP®OV

Vi. analysis: AvaAvon Kot ETavamTposdlopto o TAPAUETPOV GEIGUIKOD YEYOVOTOG

amd ToV YPNOTN.

A7d 10 avOTEP®, 1010UTEPT] TAPAUETPOTTOINGOT TPAYHATOTOONKE 6TO VIOTPOYpappa (i.) TPOKEWEVOD
Vo cLUVEPYOOTEL TANPMOC LE TO VAIKO TMV EYKATECTNUEVOV GEIGHOAOYIKOV otabudv. Edwotepa,
dnuovpyndnkayv €& apyng véa mpoeil toco oo kdmown amd to cewcpopetpa (Guralp) 6o Ko yo
ovykekpévo ynoloromt (Reftek DAS-130).

To cvotua SNDP akoAovBel dapopetikt| mpocséyyion n omoia cuvoyiletot

aKoAoVOmC:

a. Iepopyun oyediaon. To cvotua sivor yopiopévo oe 01dpopa emineda mov 10 KobEVQ
emrehel pa EexdBapn Aertovpyion pe dedopévn eicodo kar €Eodo. ‘Etor 10 KABe
vrompdypappo KTEAEl TNV mpokabopiopuévn Tov Agttovpyion 0Tav oKovooAotel kol eEdyet
TOL OMOTEAEGLOTA TOV GE CLUYKEKPLUEVO OTTOOEKT.

b. Oleg ot Aertovpyiec eivor acHyypoves kot kabodnyodviol omd GNUATO — GHUUOPOPOVG
(semaphores). H viomoinon avtn €xel amoderytel amd ) debvn gunepio 611 amoteAet vav
e€apeTiKA 0EOTIOTO TPOTO Y100 CLOTHHOTA OOV OEMUEPOVS EMEEEPYNTIES dVLVATOL VO
EKTEAOVVTOL TOPEAANAC  TPOGTATEVOVTOS £TGL TOVS  OLOUOPALOUEVOVS TOPOVLS  TOL
VTOAOYIGTIKOY GUGTHHOTOSG OO ‘GUYKPOVGELS” KOl AGKOTN PN OT).

C. Movadikdg 1pOémOG mopapetpomoinong. Av kot amotedeitor  amd  éva ohVoAo
VIOTPOYPAUUATOV 1 LOVAITKOTNTO TG TOPUUETPOTOINGNG eEacPaAilel OTL Ta TPEYOVTA Kot
omoldNmoTe  HeAAOVTIKG  vrmompoypappate  Bo  axolovBovv  tov 1010  TPOTO
TapapeTponoinong e€areipovtag £T61 PatvopeVa SLIGLOV.

H eykatdotoon mpaypoatomomOnke pe tv mpotewvopevn viomoinon tov SNDP cg dvokvpla
vrocvoTUato: (o) 6to VocHotTNUa TPpayHatikov ¥pdvov (RTS) kot (B) oTtovmTocvoTUA aVAALGTG
kot eneEepyaciog (SNDA). Xe kdbe £va amd To VTOGLGTHLATOL

dvvator vo AEttovpyoldv d00 1] KOl TEPIGGOTEPO, VITOTPOYPAULOTE TOL ETITEAOVY TNV 1010 Epyacia
TopdAANAa, KaBGTOVTOG TN Sodikacio EKTIUNONS Kol GLYKPLONG LETAEHOOPOPETIKMOV TPOGEYYIcEDY
Yl T0 1010 TPOPAN LA, TOYDTOTH KO OTTOTELECLOTIKN.

To vrocHotua Tpaypatikov ypoévov RTS anoteeitan amo:

I.Awyeipiot dedopuévov (DLM). Eivor to vrompdypappa mov ektelel T Afym, Tov EAeyY0 Kot TnV
apYE0HETNON TOV GEIGUKOV KOTAYPOP®V GE TPAUYLUATIKO YPOVO.

Ii.Aviyveutég oelo kv yeyovotwv (DP). Agitovpyolv og mpoayuatikod xpovo ue dedopéva Tov dEyovTal
and tov DLM kot mpoopilovion yio aviyvevon celgpikod yeyovotoc. Eni tov mapdvtog, kTG amd to
mopadoctakd aviyveut] STA/LTA ypnoipomotobvror mopdAinio kot aviyvevtng Paciouévog oe
OLVOPTNOELS KLUOTWOIOV KaBMG Kol €VOG TPOKOTOPKTIKOS OVIXVELTNG POCIOUEVOS GE VELPMVIKA
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diktva. Xg kdbe aviyvevorn emALYETOL QVTOUATO TO OMOTEAECUO OO E€KEIVO TOV OVIYVELTH| TTOL
mopovotdlel Tov peyarvtepo Pabuod PePardtnroc.

li.IIpoodopiotég oelopkdv mapapétpov. o Tov Tpocdloplod TV TOPAUETPOV TOL aviXvVELOEVTOG
CEIOUIKOV YEYOVOTOG a&lomolovpe 6vo vrompoypappata: to dadedouévo HYPO 2000 kot to Regass
(vhomoinon SYNAPSE). Apedtepa €xovv mapopetponombel ®ote vo AdpPavouv avtouato Tig
amapoitnteg oelouikég ypovooetpéc and to (ii.) ko g€dyovv to amoteléopatd tovg aveEapnra,
TPOKEUEVOD VO VTTAPYEL 1) OLVOUTOTNTA GVYKPIONG LETAED TOVG.

To vrocvotpa avaivong ko enegepyacioc SNDA amoteleiton omd:

1. Ipagikod mepifdrriov encéepyocio.

il. [A®oca poakposvtoddv cupupotn pe Matlab.

iii. EvioAég amAng (eihtpdpiopa, mposdlopicoc PAGHOTOG, EVPECT) KOl LOPKAPIGHO PACEMV KAT) Kot
ouvBetng celoporoyikng eneéepyaciag (avaivon time-domain, FK avdAivor, ceiocpuikn topoypagio,
TPOGOLOPIGHOG TNYDV LE XPNOT VEVPOVIK®V SIKTO®V, LOVIELOTOINGT| TNYDV KAT)

Ta avotépo YpPNCLOTOIOVVTOL GE TPAYUATIKO XPOVO, EVM VIAPYEL PLOIKA KOl 1 SuVATOHTNTO XPNONG
TOVG Gg Un TPoyuatikd xpovo amd to SNDA, diywc va ennpedletol n aviictoyn Aettovpyia ToVg G
TPAYHATIKO YPpOVO.

Xy gyKatdotaon mov wpaypatoromnke oto Epyactipilo ['emwepuoikng &

Yewoporoyiag tov TEI Kpnmge, to vmompoypdupoto mov evoopotddnkav eivor 1o €&’ opiopod
TEPEXOUEVA, TO. OO0 TOPAUETPOTOMONKOV TANPMOS Yl TIG OVAYKES TOV GEICUOAOYIKOD OIKTVOV.
ISwitepn  mopapeTpomoinon  mpoypatorombnke ota  vrompoypdupata (i)  mwpokewévov va
LLEYIOTOTOMGOVE TNV OMOTEAEGLOTIKOTNTO TOVG GE OYE0N UE TIG OIUTEPOTNTEG TNG TEPLOYNG TTOV
KOADTTEL TO GEIGLOAOYIKO O1KTLO.

2.7 H ANAIITYZH TQN ZEIXMOAOTI'TKQN AIKTYQN XTHN AEKAETIA
TOY 1960

Me v évapén g dekaetiog Tov 1960, 6tov ydpo TG TAYKOGUING CEICUOAOYING dpyloe Lo LeyOAn
EMGTNUOVIKTY EMOVACTAGT. Ot TPONYUEVES EMGTNUOVIKG KOl OIKOVOLLKA YDPES, 01E0EG0V ONUOVTIKA
YPNUATIKG TOGA, KaTEPalov TOALEC Tpoomadeieg Kot omacyOANcay Eva HeYAAo aplBud emoTnHOVIKOD
TPOCHOTIKOD Yot TNV oxediaon VEOV, evaicOnTOV GEIGUOAOYIKOV 0pYAvVMV T OTOio. GTNV GLVEYELN
EYKOTAoTAONKAV GE S1APOPES YDPES OAOVL TOL KOGLOV. AVTH 1 OPACTNPLOTNTA EIYE GOV AVTIKEIUEVIKO
OKOTO TNV YPNOLUOTOINGN TOV GUAAEYOUEVOV GEIGUIKAOV TOPOUTNPNCEMV Yo TNV EQOPUOYN TNG
“Tlaykooog Zvueoviog yio tov ‘Eleyyo tov TMupnvikov Aokyumv’’ (Comprehensive Test Ban
Treaty).

‘Etotl 10 1961 Eexivnoe n gykatdotacn evog diktHov 125 opotOpOpOOV GEIGULOAOYIKOV GTOOUDV GE
6A0 ToV KOG po. To diktvo awtd givar yvootd cav WWSSN (World Wide Standard Stations Network).
Tov 1010 kapd Eekivnoe

Ko 1 AelTovpyia GEIGUIKAOV cvotoyumv, 60mwg 1 Eskedalemuir otnv Meydin

Bpetavia (1962) mov amotekeito and 20 oceiopoperpa, 1 NORSAR (Norwegion Seismic Array) ot
NopPnyia (1963, 20 cewopodpetpa ), n LASA (Large Aperture Seismic Array)otnv Montana tov HITA
(1965, 200 oewouduetpa), n APLA (Alaskan Long — Period Array)otmv Aldokoa (1969, 80
ocewopopetpa), n F'odlwkn CEQ (1974, 500 ceiopudpuetpa) kot aAdeg moArés (Dahlman won Israelson
1977).

2.8 OPIXMOX THX ANIXNEYTIKOTHTAX AIKTYOY

H wovomrta aviyvevong evog celopov, opiopévon peyébous, and €va oelocporoykd diktvo opiletal
ooV 1 GLVOAIKN TBAVOTNTA aviXYVELONG TOV GEWGHOD amd Tovg otafuovs Tov diktvov. Kat’ apydg
nmpocdlopiletor To KatdTePo PEYEDOG oeloKNG aviyvevong Mt, pe mbavotra 50 1 90 ent ¢ exoto,
oav €va LETPO TG AmOd00TG TOV 6ToOU®Y. AVvTd eivar To péyebog yia 10 omoio 0 oTafpog avapéveTot
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va katoypdeet o 50 1 90 enl ¢ ekatd OAOV TOV GEIGUMV OV £xovv néyebog ico N peyolvtepo amd
aTo.

O «kaBopiopdg ™G TWNS TOL KATMTEPOL peyéBovg, MT, yio Tovg OTOBHOVG €vOg dKTVOL Elvar
ATOPOITNTOG KOl TPMOTOPYIKOS TAPAYOVTAS, Y10, VO KABOPIOTEL GTNV GUVEXELD 1 OVLYVELTIKOTNTO TOV
dwktoov. H Ty tov emmpedletor and moAAd Kot SLPOPETIKA YOPOUKTNPIOTIKA TOV CTAOU®OV 1 TOL
SKTOOL MG givar 0 mePIParlov 00pVPOC, N GYETIKN £VTAOT TOV CEICUIKOV ONUAT®V, TO £100¢ Kot M
TOLOTNTO TOV OPYAVOV, Ol TEYXVIKES KOl Ol SLOOIKOGIES TOV YPNGULOTOLOVVTOL Y10 TV GUAAOYTY, TV
a&oAOYNOT KoL TNV OVAAVCT) TOV GELGLUK®Y OEGOUEVOV.

2.9 MEOOAOI YIIOAOI'TEMOY TOY KATQTEPOY MEI'EOOYZX

v BPMoypaeio avapépovtal ToAlol Tpdmol Yo Tov Kabopiopd tov Katmdtepov peyéhovs. Avtoi
UITOPOLV Vo, S1aKPlBoHV GE TPELS KATNYOPIES.

a. H dpeon pébBodog mov Pociletar ommv perlémn tov mepifpdiiovtog Bopvfov. Me
LETPNOELS TOV TAUTAOV TOL GECUIKOD onpeiov kot tov BopvPov pumopet va gupebel 1
oyxéon “’onuotoc — BopvPov’’, (SNR : Signal to Noise Ration), mov amotteiton yo v
aviyvevon. 'Etol pe v ypnoomoinon onuitov SQOopETIKOV TANTOV UTOpel va
extiunOel amd avtd 1 aviyvevtikdétnta Tov dktvov. (Lacoss 1969, Harley 1971). H
xpoM TN ™S peBddov amortel Katoypapés HeYAAOL aplBUoD GEIGUDV GE YNOLUKY
pope1, v va. givar dvvatdg 0 VTOAOYIGHOS TOV QAGUAT®V TOV GNUOTOS KOl TOV
Bopvpov.

b. H emaveinmriki i ovéntikyg péfodoc. opemvoe p avtiy v pébodo cuykpivetor 1
ocelokOTNTO e TV Tapotnpndeica amddoon aviyvevong. Avti n dwadikacia yivetol oe
dvo otadw. Ilpdta extipdror n celoKOTNTO HOG TEPOYNS M VOGS CTOOHOV
YPNOOTOIDVTOS TO GECUIKE dedopéva. mov mopatnpnOnkav. Avtd emitvyydveTot
oxedldlovtog TNV YpOQIKn ToPAcTacT) TOL OPBUOD TOV GEWHKADV  YEYOVOT®V
ocvvaption Tov peyédovug touvg. Katdmv cuykpivetar , ota pikpd peyédn, o mapatnpndeig
pe tov avopevopevo oaplud cewopikav yeyovotwv. ‘Etor vmoloyileton m kAion g
KOUTOANG HeYEBOLG —ouyvOTNTOG HE OAPOPOVS TPOTOLG OTMC LE TNV TEXVIKN TOV
ehaylotov tetpaydveov N pe v péBodo g péyotg mbavotrag, (maximum
likelihood method). Tétoeg teyvikég meprypdopoviar and toug Aki (1965), Lacoss kot
Kelly (1969), Ringdal (1976). Zmv pébodo avtr cuyva ypnoiponoteitar n afpoloTiky|
oLVYVOTNTO CEICUOV Omd TO PEYOADTEPA TPOG T HiKpoOTepa pneyédn (Bungum xon H
usebye, 1974), copupwva pe v Oepelddn oyéon g cetoporoyiog logN = a — bM tov
Gutenberg kot Richter (1944).

c. H apeon pédodog mov otpiletor otnv cvykpion tov e&eTaloOUevon dKTOOL 1| 6TaOU0D
pe éva ovotnua avaeopds. ‘Etol emdéyetan €vag aplBudg yeyovotmv mov KataypaenKe
070 0ikTVO 1| 6TOOS avaPopds. XN cuvéyeln voAoyiletal N eml TG eKaToO TOAVITNTO
aviyvevong vy kaBe péyebog amd to e&etalopevo diktvo 1 otabuod (Ringdal 1975).H
puébodog avtn divel éva apepdANTTO KOTOTEPO Op1lo peyeBovg, €dv kar poévo €dv, M
avegapTnn YN TANPOPOPLOV Yia TO UEYEBOC, £xel KATAOTEPO OPlO OPKETE HIKPOTEPO
amd ovto Tov e€etaldpevou d1kTvovL 1 otaduov.Bedtioon g pebodov avtig mpotddnke
am6d tovg Matsumura (1984) kou Papanastasiou (1986). H pébodog tovg diver dpiota
OTOTEAECLLOTO Y10l TUKVO LMKPOGEIGLUKA SIKTLO TOV amoTEAOVVTAL 0O oTaOUOVS VYNANG
amOd00NG, MOTE 1 KOTAYPAPT HKpooeGK®V peyedav 1.0 g kiipokag Richter 1 kot
HIKpOTEPWV VO Bempeitan chvnbeg yeyovoc.
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211 TTUYLOKN 0T Ypnoworomdnkoy n dueon néBodog kot n owéntikn N emovoainmuiky uébodog yio
TNV €VPEGT TOV KATOTEPOL uey£€Oovug yia kabe 6todud Tov dikTvov ToL ZelGUoA0YKoV Ivatitovtov. H
£0apuoyn ¢ uueons nuebddov NTovV adVVOTN U KOl GTNV TAEIOVOTNTO TOLS Ol otofuol Ttov
2e1010A0YIKOV IVGTITONTOV £Y0VV OVOAOYIKY KOTOYPOOT 6 MTOYpa@ikd yopti . H ypnowwomroinon
TV 0Vo uefddmv NTav avoykoia o’ evOg LEV Y10 VO oVYKPLHoOV To amoTEAEGLOTO 0’ ETEPOV OE Y10
vo, Jwmiotmfel n emidpaon tov peyébovg, 0mwg vroAoyiletor omd to otafud Tv AOnvov, cto
KOTMTEPO NEYEDOC TV AAA®Y oTOOU®V.

2.10 AMEXH ME®OAOX

H teyvuan mov ypnowomombnke €xel cuvomtikd mg €&ng: YmotiBetar Ot vmhpyet €vog otabuog
avagopds, omd tov onoio eivat yvootd ta peyédn ml, m2, ....., Mn, 1 GEWCUIKOV YeyovoTtmv. ['a Kabe
éva yeyovog, 6ot ot otabpoi Tov SkTOHoL €AEYYOVTOL €GV £XOVV KOTAYPAWEL 1 Ol TO YEYOVOC.
AndTtepOg oKOTOC givar va evpebet Yo KaOe otabud o oyéon P(m) mov va mpocapudletar kaidtepa
OTO AMOTEAEGUATO, TOV TOPIGTOVV TNV Thavot T aviyvevong ywo kébe péyeboc m. H oyéon P(m)
axolovBel v aBpotoTiKn Katavoun Kot eivot g Lopeng:

P(m=¢(m-p/oc)
Omnov p givar n péon Ty kat 6 1 tomikn arwdkAon. H péon tyun avrtiotoyel oty mbavotta 50%
Kot oxetiCeton an’ gvbeiog pe v evasnoio tov otabuov. Oco pkpdtepn elvar n TN ™G TOGO TTO

evatooOnrog ivan 0 otaBuoc. H tumikn andkAion mapiotd v d0cmopd tov onueiov yopm and tnv
péon TN Ko dtveton amd v oxéon:

o=(N2n KAion )

Mo va gupeBovv ot Tipég P ko 6 epappoleton | teyvikn g péyiotg mbavotntag (Ringdal 1975). Ag

givon xi = 1 €dv o otabudc aviyvevoe 1o i yeyovog (i =1, 2, ...... , M), ko Xi =0 €bv oy . H mbovotta
nov avalnreitol evpickeTol GLVOLALOVTOG TO ATOTEAECUATO XL, X2, . ... ... ., Xn KoL YPAPETOL G €ENG :
n
) P(m. )
L(xt,......., Xn/p, 6)=TIP (mi)*t- (Mi))s
i=1

Me v pébodo g péylotng mhovoTnToc, LEYIGTOTOLEITOL 1] TPONYOVUEVT] GLVAPTNOY THAVOTNTAG
Kol To U, 6 vwoloyilovral.

IMa va ypnopomomnBei n péBodog avtn, Bewpndnke o otabuods TV ABnvodv cav oTtadroc avapopdic.
Eivat 0 povadikdg 6tabpog tov dikthov mov gival epodlocuévog e oelcpoypapo Wood — Anderson,
Y0l TOV TPOGOIOPIGHO TOL TOTIKOV HEYEBOLG ML Kol oL €XEL TO KOVOVIKG TEXVIKA YOPUKTNPIOTIKA
(puowm mepiodog oecpopétpov 0.8, e€acBévmon 50 wor peyébvvon 2800). O otabuds avtdg
EVPICKETOL YEOYPOUPIKA GTO KEVIPO TOV OIKTOOV, HE OMOTEAECUO VO KOTAYPAPEL OLOLOLOPPO, TNV
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CEIGLUKOTNTO TNG TEPLOYNG TTOV KOAVTTEL TO OikTLO ( 190E — 290E, 340N — 420N), kot £T61 0L dedopéva
TOL Vo BE®POVVTOL AVTUTPOSHOTEVTIKA OAOV TOL SIKTOOV.

H pébodoc epappootke yia kaOe Eva amd Toug 6TaBHOVG TOL GEIGUOAOYIKOD SIKTVOV.Zo OeS0UEVAL
ypnoporomOnkav 6Aot o1 gelGpol Tov Kataypaenkay katd to £ 2007 kot 2008 6mmg mepiEyovion
oT0 VTOpOTA dEATIO TOV ZEIGHOAOYIKOV ZTabpov, pe v tpotimdbeon o1t To Tomkd péyebog ML elye
vroAoylotel amd tov otafud TV AONvov. Xeiopol Tov KaTtaypaenKov oTN TOPOTAvVEd YPOVIKNI
nepiodo, aAAd dev aviyvedniav omd kdmoto otabud yioti evpioketo ektoOg Acttovpyiog Aoy PAAPNG
N ocvvtnpnons, eEupédnkay amd Tovg VTOAOYIGHOVS Yo, TOV ovTioToryo otafud. Xpnoyomomonke
avt M ypovikn mepiodog yiati and 1o 2004 apyiler n cvotnuatiky ypnotponoinon H/Y amd To
2e160A0YIKO [veTitovTo Y100 TOV VTOAOYIGUO TOV GEICUK®OV TOpApETpwV. MEypt T0 £€T0G aLTO Ol
vIoAoYlopOl Yivovtal ypaeikd, e amotéleoua va unv Bewpovvtot akpiPeic.

Eivon maykoopio amodektd 0Tt 0 KaAOTEPOS TPOTOG VTOAOYIGLOV TOV TOTIKOV pHeyéBovg ML, 0nwg avtd
kaBopiletar and tov Richter (1935), yia celopodc mov cuppaivovv otnv meployn mov eAEyyetan amnd
éva OIKTVO KOl KOTAypAQPOVTIOL GTOVG GTAOLOVG TOV. €ival 1 ¥pNGLOTOINCT Yo TNV KOTOYPOPY| TOV
CEGCUIKDOV KVUATtoV celopoypdeov tonov Wood - Anderson. T'a vo givar dpwc 1o vmoroylopevo
péyebog axpipéotepo, eivar amapaitnto va yivel o mPocdlopilopds Tov omd OG0 TO OLVOTOV
TEPICCOTEPES KATOYPOAPESG A0 6€ GEIGUOYPApovg Wood — Anderson mov Ba gupickovtot yopm amd To
emikevtpo. 'Etol to telkd péyebog Oa etvar o pécog 6pog twv vroroyiopévav peyebov. H dwdikacia
avt givatl avaykaio yio va Eemepactel N advvapio Tov Topovctdlovy Ta Opyove aVTE GTOV aKplpn
TPOGOOPIGHO TOL peYEBOLG amd celopovg pe tomikd péyebog Mt < 3.0 ot omoiot mpoépyovtatl amd
anootdoelg peyarvtepeg tv 200 Km.

Kdtt avdroyo mapatmpndnke and tov Gupta kot dArovg (1973), yio tov mpocsdiopiopud tov peyéboug
a6 mopopota opyove Wood — Anderson mov gupickovtar o€ Agttovpyia oty Ivdia.

0 Galanopoulos (1971), vroroyice v Ty 2.0 cav to KotdTEPo PEYEBOg Yo a&dmotn avaypoen
CEICUMV OTNV TEPLOYN] TG ATTIKNG omtd Tov otafud g Adnvag kou og amdotaon 100 Km an' avtov.
O1 Galanopoulos kot Makropoulos(1981), ypnoporoidvag ototyeio tov Katoldymv tov ISC yio v
nepiodo 1971-1977 mpocdidpicav 6Tl 10 KOTOTEPO UEYEHOC GEIGU®MY ToL EAANvIKoy ympov givar 4.5.
Ot Suzuki xot Ito (1980), ypnowonowdvtag otoyeion omd tnv idwoe YN &iyov vmoAoyicel v
mopoaminctla Tiun 4.6.

Emedn ot xatdAioyotl tov ISC, divouv tig Tipég tov peyébouvg oty kiipaka Mb ot Galanopoulos kot
Makropoulos (1981), ypnowomowdviag tov oaplOud otabudv mov Katéypayav KAOE GEGUO,
dnpovpyncay KatdAinio tomo mov pe v Pondeld tov petétpeyay to péyebog amd Mb og Tomikd ML.
Me 1oV 1010 TOTO TPOGAOPIGAY TNV TIUN TOL HEYEDBOLG Yoo OGOVE GEIGHOVS OEV Elyav. X1 GLUVEXELN
epapudloviac v pnébodo tov Stepp (1971), dmwg avth Pertiwbnke amd tov Drakopoulo (1976),
mpocoloptoay Vv Tiun M = 3.4, cav tiun katdtepov peyEBovg Yoo Toug GEIGHOVE Tov EAANnviKov
Y®OPOoV 1oV evTomilovTal amd ToVS GTAOIOVG TOV LEIGHOAOVIKOD

Ivetitovtov kot kataypdaeovrol 6toug kataidyovg tov ISC.

To amotéhecspo TOLg €ivar o€ TANPT GLUEOVIKL LE TO OMOTEAEGUOTO TOL VTOAOYIGTNKOAV OO TNV
mopovoa dwtpPn. Tpdypatt o péoog 6pog tov katdTEPOL HEYEDOLS ard OGAOLG TOVG GTAOUOVS EXEl
v TN 3.5. 0 otabudg tov ABnvov onwg tpoavagepbet , yapaktnpilelt Adym g BEcemg Tov Kol TV
KATOYPAP®V TOL TNV GEGHIKOTNTA OA0V Tov EAANVIKOD ydpov. Edv Bewpnoovpe 6tL 0 6tofpudc g
[Tevtédng pmopet va e€opotwbet pe avtodv g Abnvog enedn evpioketon o andotact poig 20K ar'
aVTOV. TOTE M TN TOL KATMOTEPOL OpiovL TOV GTaBOV avTov, ¥ gival 3.3 eivar TAAL og TOAD KOAN
CLULPMOVIO LE TO ATOTEAEGLO, TTOV VITOAOYIGAV 01 0VO HEAETNTES.

35



ENOTHTA 3 EHEZEEPI'AXTIA, ANAAYXH, X YMITEPAXMATA

3.1 EneCepyoaocio Acdoopuévov

[Ma v extéleon g mTuylakng lyope otn o1abdeom pog dedopéva to omoio ANEONKay amd dikTvo
CEIGLOYPAP®V 01 0Toiot gival eykateatnuévol oto votio Atyaio, Ilehomdvvnco ko v Kpnn . Ot
otabuol , Kabmg Kot 01 KOOIKES OVOUAGTIEG TOVG 01 OTOTEG AVAYPAPOVTOL LE AUTIVIKOVS YOPAUKTIPES
Yo TNV S1EVKOALVON Lag otV emeepyacio Kot TNV avaivoT mTopovctdlovtatl amd KT :

AmbdpavBog - [Tapoc - APE
Apyayyelog — Podog - ARG
Ddéppa - Xnreia - FRMA
Tavdog - GVDS

Hpdxielo - HRKL
Koiopdro - KLMT
Kovvtovpa - Xavid - KNDR
Kog - KOSK

Kpavidr - NowmAiio - KRND
10 Kootéh [Teduadog - HpdikAeo KSTL
11. MvAog - MHLO

12. TIpwég - P€Bopuvo — PRNS

CoNo~wNE

Y10 TpdTO 6TAd10 NG eme€epyasiag , ypnoonolmdvtag to Tpdypappa OriginPro8 siorybnoav ta
dedopéva pag pepovopéva kabe otabuov og drapopetikd Workbooks yio v eneEepyacio Tovg Kot
™V avaivon tovg peténerta . Kabe apyeio dedopévav apov sioaydei cmotd oto OriginPro8
epeaviCet €1 (6) dwapopetikég othres (A,B,C,D,E,F).Kabe otiin mapovcialet dopopetikd ototysio
ta omoia Oa avaivBovv cuvonTikd and KATo :

A. Tlapovsualet v oTiypn mov mhpOnke n HETpnon Kot ELEovICeTon AETTOUEPDS S1YPAPOVTOG
amd aploTePd mTPog Tal OeELA TO £T0C , UNVOL , OPOL , AETTA KAOMG Kol OEVTEPOAETTA TNG DPOG
(7. 20130428044956).

[Tapovoualer ) pé€on TN TOL KATOYPAPEL TO OIKTLO OTNV CLYKEKPIUEVN UETPMOT TNG
doVNoNC.

[Mapovcidlel TNV avoTolKy cLVIGTOCO Kot epeaviletot pe toug yapaktypec BHE 1 SHE
[Mopovcidler to petpovpevo péyebog g ocvvictwcos BHE 11 SHE oe pia cvykekpipévn
pétrpnon

[Mopovcialetl v Bopia cuvictdoa kot gpeaviCetan pe toug yapaxtpeg BHN 1 SHN
[Mopovcialel 1o petpovpevo péyebog g ovvictwcag BHN 11 SHN oe pia cvykexpiuévn
petpnon

@

© O

nm
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% Bookl - APE-good.mps EI@
axy | B | coa) | bomy | Eva) | R | :
Long Mame ML total ML APE BHE ML APE BHM
Units
Comments L
Sparklines T
1 2 01304E13 BHE 3,91485 BHN 3,8563
2 2,01304E13 3,7 BHE 3,14796  BHN 34821
3 2,01305E13 4 BHE 3,46654 | BHN 3,71083
4 2,01305E13 34 BHE 3,35081 BHN 317048
5 2,01305E13 2,8 BHE 2,63685 | BHN 277767
i 2,01305E13 34 BHE 3,41629  BHN 32158
7 2,01305E13 25 BHE 235534  BHN 235603
8 2,01305E13 2,8  BHE 2,81336  BHN 2,85455
9 2,01305E13 41 BHE 3,50049 BHN 372131
10 2,01305E13 2,6 BHE 27818 BHN 2,82653
11 2,01305E13 3 BHE 277776  BHN 278738
12 2,01305E13 27 BHE 278506  BHN 276763
13 2,01305E13 2,8  BHE 277885 BHN 272004
14 2,01305E13 51 BHE 499736  BHN 4,90818
15 2,01305E13 2 BHE 2,00705 | BHN 2,21176
18 2,01305E13 44 BHE 3,90573  BHN 411162
17 2,01305E13 41 BHE 3,45481  BHN 3,65895
18 2,01305E13 24 BHE 215358 BHN 214488
19 2,01306E13 45 BHE 4,13813 | BHN 4,31083
20 2,01306E12 4 BHE 3,63778 BHN 341883
21 2,01306E13 24 BHE 211378 BHN 216718
22 2,01306E13 2,9 BHE 275077 | BHN 2,95135
23 2,01306E13 3 BHE 273129 BHN 273054
24 2,01306E13 2,9  BHE 2,8087 BHN 2,95334
25 2,01306E12 26 BHE 1,8394 BHN 1,73485
26 2,01306E13 43 BHE 402395 —
27 2,01306E13 4 BHE 3,50786  BHN 3,26684
28 2,01306E13 42 BHE 3,87489 BHN 376234
29 2,01306E13 3.5 BHE 3,32787 | BHN 3,25999
a0 2,01306E13 4 BHE 3,7435 BHN 270230 -
:lz‘\APE good ,( FitLinear1 /(FliLmearCurvem /\ FitLinear2 /(FnLlnearCqu 4 Lil} P
1A
Zyua 3.0

Workbook oto Origin8Pro pe ta&vopnpéva dedopéva evog otadpod

210 dgVTEPO GTAO0 NG emelepyaciog UETE TV EI0AYMYY| TOV OEOOUEVOV OGS , TPOYLOTOTOCOLLE
dvo (2) ypapikég Tapactdoelg yio tov kébe otabud , otig onoieg eiyape Tpoaropacicel | KAIon ™G
Ka0e ypagkng mapdotacns va sivon ion pe éva (1) €tol dote va eléyyovpe Vv TeTaypévn emi v
apyn kdéOe evbeiog . Te kdbe ypapkn mapdotaon B€tape wg X dEova tnv HESN T TOV OIKTVOV
cewopoyphoov (otin B,ML Total) , ka1 og d&ova Y 11¢ petpnoelg yuo tov cuviotocomv pog (ML
BHE kot ML BHN 1 MLSHE kot ML SHN avtictoyya). Télog mpocdmtope ypouun taong otnv
YPAPIKY oG Tapdotact Kot epgaviCape v e&icmon avtnc.

El Equation y=a+b
Adj. R-Squa 0,88796
74 Value  Standard Err
1ML APE BH Intercept -0,2199 0,02232
s {MLAPEBH Slope 1 -
5
Y ]
oM
I
< 3+
-
=
24
1 <
0 T T T T T T 1
0 1 2 3 4 5 6 7
ML total
Yymua 3.1

['pagikn mopdotoon oto Origin8Pro



3.2 llapovoiaocny ypagik@y Tapoctdoemy avd eTalbuo

1. AmvpavOog - Ilapoc — APE

Equation y =a+ b*
Adj. R-Squ 0,85269
Value Standard Er

6 4 ML APE BH Intercept -0,192 0,02485 |
| ML APE BH Slope 1 =
5 " .
= 47
I
m
L
o 31
<C
]
=
2 -
1
0 ¥ T 3 T L2 T % T L) T i | 1
0 1 2 3 4 5 6 7

ML total

Yymua3.2 Tpagikn mtapdotact Tov HeyE0ovg T0V GEIGHOV amd TV KOTOYPUPT) GTNV GLVIGTOGH
BN o¢ oyéon pe 1o péco péyebog tov oetopov.
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Equation y =a+b*x
Adj. R-Squa 0,88796
7= Value Standard Err
1ML APE BH Intercept -0,2199 0,02232
6 | ML APE BH Slope 1 - m =
5 n
n n
L
T 4-
m
i1 _
% 3-
il
= n
2- o
1]
0 T T . T . T : T . T . T . )
0 1 2 3 4 5 6 7

ML total

Yymua 3.3 Ipagikn tapdotacn tov peyéfouvg Tov GEIGHOV amd TNV KOTOYPAPT) GTNV GLVIGTOGH AA
o€ oY€on Le T0 PéEGo Péyehog Tov GEIGUOD.

2.Apybyyerog — P6dog — ARG

Equation y=a+b*x

Adj. R-Squ 0,8972

s Value Standard E

|MLARGB Intercep -0,245 0,0231

ML ARG B Slope 1 - m =

R

ML ARG BHE
w

ML Total

Zyua 3.4 Tpaewn mopdotacn tov peyéfovg Tov GeEIoUOD amd TV KOTOYpaEn 6TV cuvict®co BN
o€ oY£o e T0 LECO PEYEBog TOL GEIGHOV.
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Equation y=a+b*x
Adj. R-Squ 0,862

7 - Value Standard E
| ML ARG B Intercep -0,354 0,02584
ML ARG B Slope 1 - -
6 -
5
i L]
zZ
4 |
s .
O [ q | ]
X 3_ H-
< | |
_I B
=
2
] (]
|
1 4
0 T T T T T T T T T T T T T 1
0 (| 2 3 4 5 6 7

ML Total

Yymua 3.5 I'pagikn mopdotacn Tov pey€0oug Tov GEIGHOD amd TNV Katoypagn oty cuvictwco BN
o€ oy€on Ue 10 PHéEGo PéEyehog Tov GEIGLOV.

3.®éppoa - Xnreia — FRMA

Equation y=a+ b*x
Adj. R-Sq 0,9392
- Value Standard

7 4 ML FRMA Interce -0,02 0,00975
JIML FRMA Slope 1 - mE
6
_ [
5 [
L i
i
0 44
<
E 1
w 34
i
E B
5.
14 m
1=
0 T T : T T T r T : T T T . T ,
0 1 2 3 4 5 6 7

ML Total

Yymua 3.6 I'pagikn mopdotacn Tov peyé0ovg Tov GeIGHOoD amd TNV Katoypagn otV cvviotdco BN
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.
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Equation y=a+ b*x
Adj. R-Sq 0,9183
6 Value Standard
|/ML FRMA Interce -0,21 0,01113
ML FRMA Slope 1 -- ]
p l. il

ML FRMA SHN

ML Total

Yymua 3.7 I'paeik mopdotacn Tov pney€0oug Tov GEIGHOD amd TNV Katoypagn oty cuvictwco BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

4.T'avdog — GVDS

Equation y=a+b*x

Adj. R-Squ 0,8729
B Value Standard E
ML GVDS Interce 0,122  0,01229
ML GVDS Slope 1 -

ML GVDS SHE

ML Total

Yymua 3.8 I'pagikn mopdotacn Tov peye0ovg Tov IGO0 amd TNV KATHypapn GTNV cLVIGTOGH AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.
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Equation y=a + b*x
Adj. R-Sq 0,8052

6 — Value Standard
|ML GVDS Interce 0,065 0,01526
ML GVDS Slope 1 - ]
5 e
4
Z
a
(7]
0 34
o
>
O
= 2
| |
1 4
]
0 . . . . . ; . , ; T . r :
0 1 2 3 4 5 6

ML Total

Mo 3.9
I'pagn mapdotact tov peyéBovg Tov celool amd v Kataypaer| oty cvvictdco BN e oxéon pe
10 HEGO Péyebog Tov GEIGHOV.

5.Hpdxierwo - HRKL

Equation y=a + b*x

Adj. R-Sq 0,878

e Value Standard

|MLHRKL Interce 0,26 0,02229

ML HRKL Slope 1 - L I

ML HRKL BHE

ML Total

Yymua 3.10 Ipagpikn Ttapdotacn Tov peyéBovg Tov GEIGHOV amd TNV KOTAYPOuPY] GTIV GUVIGTOGO AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.



Equation y=a+b*x
Adj. R-Squ 0,8745
i Value Standard |
|MLHRKL Interce 0,210  0,02267
ML HRKL Slope 1 --

ML HRKL BHN

ML Total

Zyua 3.11 Tpagikn mapdotacn Tov Hey€0ovg TOL GEIGUOL amd TNV KATOYPOPY] 6TV GuVicT®co BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

6.Karhapata — KLMT

Equation y=a +b*x
Adj. R-Sq 0,9685

Value Standard
ML KLMT Interce 0,190 0,02769

-~
ML KLMT Slope 1 = -
|
6 -
- - -
5] o
w i |
T o "
m 44 ]
= '
X 34 [
|
=

ML Total

Yymua 3.12 I'papikn Ttapdotacn Tov pHeyéBoug Tov GEIGHOV amd TNV KOTAYPOUPY] GTIV GUVIGTOGO AA
o€ oy€on Ue T0 PéEGo PéEyehog Tov GEIGHOD.
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Equation y=a+b*
Adj. R-Squa 0,96112

Value Standard Er
7 /ML KLMT B Intercept 0,1904 0,0285
ML KLMT B Slope 1
6. a
. u n
5 - gn
||
i |
Z " rl
I 44 o
o e
= A 1 &
= ]
1 34 | |
< a3
. J
= N f
2 4 n
i |
14
0 T T T T T T T T T T T T T |
0 1 2 3 4 5 6 7
ML Total

Yymua 3.13 Tpapikn tapdotaon Tov peyébouvg Tov GEIGHOL amd TV KaToypaen otnv cvvict®ca BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

7. Kovvrovpa - Xavid — KNDR

Equation y=a+b*
Adj. R-Squar 0,93125
Value Standard Err
7 4 ML KNDR B Intercept -0,0315 0,00956
ML KNDR B Slope 1 -
6 -
54
li_] J
4 ]
m
e ]
o
Z 34
N
= | -
=
2 -
1 4
o
0 1 2 3 4 5 6 7
ML Total

Yymua 3.14 T'papikr Tapdotact Tov HeyEBoug Tov GEIGHOV amd TNV KATOYPOPT GTNV GLVICTOGH AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.



Equation y=a+b*
Adj. R-Squa 0,91971

Value Standard Err
1 ML KNDR B Intercept -0,2776 0,01037
ML KNDR B Slope 1 -

ML KNDR BHN
w
1

ML Total

ymua 3.15 Ipaeu mapdotocn Tov pey£8oug tov oelool amd TV KoToypaeY) 6Tnv cuvict®co BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

8. Kmwg - KOSK

Equation y=a+b*
Adj. R-Squar  0,78653
Value Standard Err

4 ML KOSK BH Intercept 0,145 0,04106
ML KOSK BH Slope 1 -
7 =
6 "
J .. .
5 _ ]
W [ | | [
T - _ge
0 44 = i C
X F -
(72] . a
(@) n
X 34 l. u
= r
| & ]
2 '. [ ]
. [ ]
14
0 —— ——————————— ————————
0 1 2 3 4 5 6 7

ML Total

Yymua 3.16 I'papikr Tapdotac Tov Hey€Bovg Tov GEIGHOD amd TV KATAYPOPN GTNV GuVIGTOSH AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.



Equation y=a+Db*
Adj. R-Squa 0,77003
Value Standard Err

1/ML KOSK B Intercept 0,1239 0,04018
6 ML KOSK B Slope 1 A
1 |
5 |
Z 4- .
o
m i
%
3
0
<
-
s 5] ol
[ |
J |
1
R T e e S S
0 i 2 3 4 5 6 74

ML Total

Zyua 3.17 Tpagikn mtapdotacn Tov Hey€00vg TOL GEIGHOV amd TNV KATOYPOPY] 6TV GuVicT®co BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

9.Kpavior - Navrio — KRND

Equation y=a+b*
Adj. R-Squar  0,92029
Value Standard Err
7 -\ MLKRNDB Intercept -0,172 0,01671
‘ ML KRND B  Slope 1 -

ML KRND BHE

ML Total

Yymua 3.18 I'papikn Ttapdotacn Tov peyéBoug Tov GEIGHOV amd TNV KOTAYpOuPY] GTIV GUVIGTOGO AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.
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Equation y=a+Db*
Adj. R-Squa 0,90124
Value Standard Er
7 4/ MLKRND B Intercept -0,142 0,01837

ML KRND B Slope 1
6 [
T [ ]
5 _'-
Z | ]
z ., -
Q []
% . |
X 3- -
X
| 4
=
2
[
- ]
-
1 .I |
i ]
L] [ ]
0 — 77—
0 1 2 3 4 5 6 7
ML Total

Zyua 3.19 Tpagikn Tapdotacn Tov Hey€00ovg TOL GEIGHOV amd TNV KATOYPOPY] 6TV GuVIcT®co BN
o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

10.Kaotém Iedrdoog - Hpaxiero KSTL

Equation y=a+b*
Adj. R-Squa 0,93565
Value Standard Err
4 MLKSTLS Intercept 0,0315 0,00771
| MLKSTL S Slope 1

ML KSTL SHE
w
1

ML Total

ymua 3.20 I'papikn Tapdotact Tov pHey€Bovg Tov GEIGHOV ad TNV KOTAYPUP GTIV GUVIGTOGO AA
o€ oyéon Ue 10 Péso Péyehog Tov GEIGHOV.
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Equation y=a+b*
Adj. R-Squ 0,92334
Value Standard Er
7 o|MLKSTLS Intercep -0,001 0,00851
ML KSTL S Slope 1 -

ML KSTL SHN

ML Total

Zua 3.21
I'pagn mapdotact tov peyéBovg Tov celool amd v Kataypaer| oty cvvictdco BN e oxéon pe
10 HEGO PéyeBOg TOV GEGHOV.

11.Mijhog — MHLO

Equation y=a+b*x
Adj. R-Square 0,91538
Value Standard Erro
- ML MHLO BH Intercept 0,162 0,02567
- ML MHLO BH Slope 1 -
| |
6 - [ ]
1 L
5 - ]
]
m 4
(@) n
- 4
=3
- |
= 1
|
2 » 1 "=
4 H - n
1
0 ————r— — —— —— ———————
0 i 2 3 4 5 6 74
ML Total

Zynuo 3.22
I'pagn tapdotact tov peyéBoug Tov GEIGHOD amd TV KOTAYPAPT GTNV GUVICTOGH AA o€ oyéon ue
T0 Héco puéyebog Tov GEIGHOV.



‘Equation  y=a +b*%
Adj. R-Squa 0,91341

Value Standard Er
4 ML MHLO B Intercept 0,1089 0,02489
ML MHLO B Slope 1 -

6 .
1 [ ]
5] =
L |
1 N
Z 4-
Im
o 1 ]
g
T 31
s | = ] |
-
= 2 n ll.l
.I
] .
1]
0 Y T ! T r T ’ T Y T Y T ¥ 1
0 1 2 3 4 5 6 7
ML Total

Zyuoa 3.23 Tpagikn Tapdotacn Tov HeyE00Vg TOL GEIGHOV amd TNV KATOYPOPY] 6TV GuVicT®co BN
o€ oy€on Ue 10 PHéEGo PéEyehog Tov GEIGLOV.
12 IIpwég - P€0opvo — PRNS

Equation y=a+ b*
Adj. R-Sq 0,9311

T Value Standard
||IML PRNS Interce 0,014  0,01568
ML PRNS Slope 1 - -

ML PRNS SHE

ML Total
Zynmuo 3.24
I'pagpikn mapdotacn tov pey€Bovg Tov GEIGHOD amd TNV KOTAYPOQPY] OTNV GLVICTOGO AA o€ oyéon pe
10 néco péyebog Tov GeEIGHOD.



Zyuoa 3.25 Tpagikn mapdotacn Tov Hey€0ovg ToL GEIGHOL amd TNV KATOYPOPY] 6TV cuvicT®co BN

Equation y=a +b*x
Adj. R-Sq 0,9252

|

Value Standard

_:ML PRNS Interce 0,038  0,0158
ML PRNS Slope 1

ML PRNS SHN

ML Total

o€ oyéon Le 10 HEcOo péEyehog Tov GEIGHOV.

[Tivaxog Ztabumv / Zta0ep®v cuVIGTOOHV :

A/A XTAOMOI|XTAG®EPA BHN/SHN |XTA®EPA BHE/SHE
1|APE -0,192 -0,2199
2|ARG -0,245 -0,354
3|FRMA -0,21 -0,02
4GVDS 0,065 0,122
S5|HRKL 0,21 0,26
6| KLMT 0,1904 0,19
/IKNDR -0,2776 -0,0315
8|KOSK 0,1239 0,145
9IKRND -0,142 -0,172

10| KSTL -0,001 0,0315
11|MHLO 0,1089 0,162
12|PRNS 0,038 0,014
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3.3 2YMIIEPAXMATA

Onwg mepryplonke oto vmokepdAiaio 3.2, &ywve po mpoomdbeia 010pOwong tov peyébovg mov
vroAoyiletatl og kdOe cLVIGTOCH TOV GTAOU®OV TOL XelGHoAoYIKOD Awktdov Ttov Notiov Atyaiov.
Xpnoomooviag g péEyedog avoeopds to pEGo Opo TV UeYEB®OV TOV TPOKLITOVYV amO TO 1510
JlKTVO, TOPACTNOULE GE YPAPIKES TOPAGTACELS TN OYECT TOL GLVOEEL TO PEGO PEyebog pe to péyebog
avé ovvioTdoo ToL KAOe oTafUoD. OewpdVTOG OTL VTAPYEL MU0 GLOTNUOTIKN HETAPOAN 7OV
emovalopPavetor oe Kabe celoUIKO yeyovos, TéOnke 1 KAlon tng evbeiog ton pe ) povada, doTe M
ovoTnpatiKn petafodn vo topactadel 6Tn YpaQiky Topdctacn cav £vas otafepog 6pog.

AT 10 OMOTEAEGLOTO TOPATPOVUE L0 LUKPYT] GUCTNUATIKY] HETAPOATY GE OAOVS TOVG GTAOIOVG TOL
AwtHov, ympig Opmc va eaivetal 6t vdpyovv akpotata. H peyardtepn petafoin napatnpeitonr otov
otafud Tov Apydyyeiov g Podov (mov avrkel oto diktvo tov NOA) vy tqv BHE cuvictooa, pe
T -0.354, evd n piprotepn petaPfoin kotaypdeetor yioo o otabpd tov Kaoteliov IMediddog oto
Hpdxiero, pe poig -0.001.

Ta amoteAéopata avtd Ba mpémer va evoopotoBodv ot AOYIGUIKE OvAALONG TOV GEIGUIKAOV
YEYOVOT®V amd TOVG OVOAVTEG TOV SIKTOHOV, MGTE Vo Yivovtal kdbe gopd ot amapaitntes dopdmoelg
OTOV VTOAOYIGUO TOVL TEAIKOL HEYEOHOLG TV GEICUIKAOV YEYOVOT®V KOl VO TOPOLCLAlETOL e
peyoAvtepn a&romotio To pEYeBog Tov oeGoV.
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