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IMTEPIAHWYH

Zmv £Qyaoio. auT TAOVOLALOVTL Tat TOoTEAE GpoTaL TOQRATNONOEMV OTO VOROYQRUPIXG SIHTUO TOU YEWUAOEOU Enpomotdpov-Aotd-
Tov Agdpag, #abug row YEWHoEOrOYIXE aTouyEl yia ™V vdEoAoYLH} TOU Aerdvi) %o Yot To SeATOIXG EUTidW TTou dMuwovpyet om
hendvn mg Agdpas. EEetdomuay atowyeio tov QOO 0T LOQMY %O TNV AVATTTUEN TV ¥AGSWY Tou YEWAQQOV, O OYEQM 005
TOUg VOpoug Tov Horton, %o vtohoyiomuay oL Tyes me VOEOYEAPULIIC TUYVETTTOS % TURVETTOC, RABGS Kol TO VPOUETOLXO OAO-
#MOWULOL Y10t TIG XUOLES UTTOAEXGVES Hat 1oL 1o 0UVOAO ™G Aexdvig. Yrohoyiompxe n eElowom tov Troech yio. 1o dehtains utidw
%0 EYLWVE OUOYETLON Tov pe Toe Ohonouvirnd SéAToL Tou eEMMVILOU xdoov. Me Bdom ta otouyeior cutd, ohhd, %o arouyeio avastrueng
AL TIEOOAVOTOMOWOU Twv ¥AAdwV Tov dutiov, éyive TPoomdDeL v OUOYETLITOUY e ) YEWAOYIOL %ow ™V Textovin] Sowr] mg me-
OLOYIS, UE AVTILEINEVO TOV TEGTO EEEMENC TOU SutTiou cwTov, Téhog, dromot@Bnxe Gt 1o V8EOYEAUPHS dixTuo Tou YEWWAQQEOV EN-
QOTOTGUOV-AOEGTOV (ITOTEAEL TUIHCL EVES TEACUGTEQOL SKTUOL %ait 6T 0L KAGSOL TOU eAEY(OVTOL OE peYGAO BaBUS amd my mrruyo-
YOVO %ou T VEGTEQY ™S ONELYEVY TEXTOVIXI], EVED Y10t TO outidLo dramot@Bnre Gn ammotehel Evoy Ohoxauvins SeATAinG OYNUOLTLOLO.

Geomorphological Observations in the Drainage Basin and the Delta Fan
of the Xeropotamos-Doxato Stream of Drama (Macedonia)

A. Gakis, K. Vouvalidis, E. Vavliakis, S. Margoni, G. Mouzouri, A. Psilovikos

ABSTRACT
Qualitative and quantitative data of both the drainage basin and network characteristics of Xeropotamos-Doxato river and its

delta fan at the graben of Drama basin were studied and compared in this paper. The present river valley and channel network
were developed recently upon an inherited older synclinal valley of the Rhodope massif, between the mountains Lekani and
Falakron. Evidence of maturity is still dominant in the area. The river network attained a complex-composite form, due to
both endogenic and exogenic processes. The influence of the older fold tectonics and the recent active fault tectonics can be
seen in the quantitative analysis of this network. The orientation of river branches follow two main trends, one NE-SW (older)
and another NW-SE (younger), typical of the Rhodope massif. In satellite images the fault lines are clearly presented and in
the field are also well expressed. The influence of recent tectonics can also be seen in areas of piracy either within the basin
(autopiracy) or at the divide with Nestos river basin (wind gaps). Apart from tectonics, the lithology of the alternating beds of
schists and marbles of the Rhodope massif has also influenced the form and the development of the drainage network. The
Xeropotamos-Doxato river discharged within the Drama graben, where it formed an extensive delta, during the Holocene.

* Topgag Puowwic & IMepifarrovunic Fewyoagpiag, Twijpa Temroyiag, Ane, e-mail: vouval@geo.auth.gr, vavliak@geo.auth.gr, margon@geo.auth.gr,
garyfallia-mouzouri@hotmail.com, apsilovi@geo.auth.gr.



. Etoaywyn

VdOAOYLKY AEXRAVN TOV YELUAQQOV En00omotapov-Aogdrov AQGuag oo-
tehel MV EOg BA mpo€xtaom mg Aerdvng mg Apdpag, amd 1o VPogs Te-
{ov 10V AOEGTOV TT0C TV AvdoLavt, Tov Nuum@oo peyoL Tov vOEO%EITN TOV
otapot Néotov (. 1).
T TAEVQES ™G AEXAVNS (TTOTEAOUV TIQOG TCL véTia Toe 61 TG AERAVNG RO

00¢ Ta. fépeLa 1o 6005 PakaxQo, UETAED TV OTTOIWY OYNUOTICETOL pict EVOELCL

yrAvrY XOLMAdOL TEOVEOYEVOUS nhiac. H »ohddo aumj e T0 xEVIQUO ™
d00YQaPUXO diXTVO ATTOTEAOVOE puot 76 TG #OAG OVOTTTUYHEVES LOQPES KOWAG-
v BA-NA TQOOGVATOALOWOY, OL OTIOLES QATOOTEAY YLV TV EVILC ETUPAVELLL TNS
0d67M¢ aw ™S SepPopanedovinic Aeravng ATOQQOMS TTOOS TOV VOQOYQAPLRO
Eova Tov otapot AEou (WiroBirog 1990), o anduc OYNUATLOTOVY OL TOPQO-
exGveg me meELoYNs awis (2eQEMV, Apapuag, IMoopydoviaxy). ZUEQT. O KEL-
01000g O CEL AT TOV VOEOXEITM TOV motapot NEOTOU ®al RUTUAYEL OTOV TO0-
aud Ayyim, om Aexdvn mg Agdpac. o ™ oupfoAn Tov pe Tov Ayyitm amo-
€TELTO PETAPEQOIEVO TTEQES POQTIO TOL HLE T HOOPT dehtainov puudiov o) Ae-
G e Apdpag. Emy oo eQYaola HEAETATOL TO VOEOYEAUPLKO dIHTVO TOU
ELUGOOOV, %0BS 1o TO deATaiRG QUTdLO TOL aToBETEL O™ Aexdvn ™mg AQAuag.

HOQ®Y| TOU SIHTVOV EiVaL CUVOETN-LOLOPOQOPN %Ol delyveL Eviova Ta oToLyEln
0V ETMEEAOUOY TG TG0 0TS TV TEXTOVIX} 600 %o A0 ) MBoAoyla.

. Tewloyila
TEQLOYY] pEAETNC aToTELEL pia EVQETR OUYHAMVLY} XOLAGDA, UE drevBuvon avd-

Enc BA-NA, 1 omoia Stp€eTal atd To XERAQQEO Eneomotdpov-AoEdrov,
ov narahjyet o Aexdvn me Apdpac. Kuplagya etvat ta UETALUOQPWUEVCL TTE-

Op.OANAKPO
AL o

TAOPOL
AOZATOY

YNOMNHMA

J= YBpoypagiké Sikruo 3 R ,

[ | YSpohoyikr) Aexavn Apapag S .

. % &

E\_/Bpo)\oleﬂ AEKk@vn Tou XEIPApPOU R e ouunnnN/ =
=npomorauou-Aogatou i i

[ AeAtaiko pimridio Tou xelpGppou Op.MAFTAIO

=npotrorapou-Aogatou

A. TAKHZ ka.

Iynpa 1.

H 6éam s vdporoyixis Aexavngs
xat Tov 6eATaixov pLmdiov

TOV YELUAQEOV ENQOTOTAOV-
Aokdrov arn Aexavy te Aoduag
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TEWRATO ™G PAtag mg Podomng pe evahhayés yveuoinv (rat@teQol), pooudon
(ngoor) rav oxrotéMBwv (avaregol) (Dimadis & Kosmas 1989). Ou Neoyevei
Tetaproyeveic amobEoeis g Aendvng mg AQduag XaAUTTOUY TO HETAROQQMY
vo vrtoBabo ™mg vdeohoyrg Aerdvng Tov Enponotduov. Ané tig Tetaptoy
VElg amoBEoelg Mg AexAvng TG AQARas, 0TV TEQLOYY HEAETMC EMHOATOVY 1
otpmpate AoEdTov, eva 1 TEQLOXY MEAETNS @Tdver uéxoL Ta Gpta eEGmAwa
TV 0TEWpATOY Xweotig (Mmpovooiing & Taxxovmis 1994). Ou vedtepeca
ToBE0ELS TOV dEMTAIXOU EUTLOIOV ROAITTOVY T Ay ViTLRd OTOdRATE TG AEUAV)
™ms Apdpag. 2o Zy. 2 TaovoLdLovtal oL YEWAOYIROT OYNUATIONOL TS VOEOA:
UG AERAVNS TOV XEUAQQOU ENQOTOTAUOV-AOEATOV.

3. KMpatna-vdporoyrd otovyeia

270U EL0L IO TAL HOTOXONUVIOUATO OTNY VOEOAOYLXT] AEXAVY TOV YELUAQQOV Eif
00TOTAUOV-A0EGTOV Apdpag divovtan astd To BEOXOUETOS oTafud (YEB) 10

Xepoaial ammoBéoeig

AMouBiakd prmidia
ApyiAol, TTnAoi, Gupol, XAAIKE
@ Mapuapa

=17 Mdppapa kai pappapuyiakoi
o= [gxlqwé)\lem i

= VEUTI0! Kl YVEUTIAKO!
axI10TOAIB0!

Zynpa 2.
TewAoyixog ydotns tng vopoAoyixijc
Aexavng tov yewudooov
Enoomorduov-Aodarov




Nuxn@oov (VpSpeTeo 236 L) %OW YLOL TV TEEQLOYY] TOV dEMTAOU QLTLOIOV o

10V fOOYONETOMG TTABUO (YEB) tov Kahapmaxiov (vpopeto 67,5 u.). Me Ba-
01 TNV TOQELCL TWV UECWV UYLV BOOYOTTTMOEWY TAQATNQOUUE OTL UTGQYEL g-
Yo P€y10T0 RaTd TO piva Agxéppoto, £V TO EAAYLOTO ElvOL RATA TOUG pPrjveg Av-
NOLOTO-ZETTEUPOLO. O HECOS GOS TWV LECWV VTEQETHOLOV WOV POOYOTTWOE-
10V otadpdv eivar 609 yuh. Y tov Numeoeo zaw 596 ¥ yro to Kohoprmd-
g (Mavikag & Tetodg 1993).

Sopgava pe Tov Mrakagovm (1977), n €VOUTEQN TTEQLOYI] CVIJHEL OTCL
ie060eopa xhipata (C), vord Koppen, xou pdMote otov Csa #hpomnd (Leco-
YEL0G) TOTO. ZTOV (810 TUTO HOTATACOEL TO KAl 6Ang ™ Maxedoviag (stAnv
7oV SuTLROV TURATOG).

4. Ydpoyoapuns dintuo

“H vdp0ohoyuj Aerdvn TOU YELUAQQEOV Enoomotduov-AoEdtov (2. 3), wov ege-
TAOTHE KoL YQQTOYQOETBN®E Al TOla TomoyuQurd @UMAa TG TYE [@iiia
Konvidec, Aendwng xaw Meooymeiov (1970)] eivau € g TdEng pe 0 otbunom za-
10 Strahler (1952, 1964) xou €xgu €xtaom 260 yu2 wepimov. H poogr tov vdpoyoea-
RO SIHTUOU £lvor SUOHOAO VoL TaEWOINBE( 08 piot A6 TLG EUTTELQLRA OVaY V-
QLOpEvEC popEc (Baowol 1 cuvduacuévol Tirol) ot Howard (1967). ITponer-
L YLeL pLoL OUVOETH oY ME oTotyEl 0pBoywVLaS AMUOROTIG 1] REXAUEVNS
L OEVOQUTLRIG.

' TToQOVOLALEL et TOMITAOXRY AVATTTUE, HE VITOAERGVES TTOV EPPAVICOVY O-
upeTolo, EvOEIEN e enidoaomg ™G TERTOVIXYG, RAB®S ETT(OMC RO LE TTEQLOYES
OYVIC AVATTTUENC TOL ¥EEOYEAPLXOY dIKTUOV, XVOIWS OTO YDQO TWV NAQUAQWYV.
Sougova pe Tov Pihopizo (1990), to VOOYEAPIHG DIHTVO TOV YEWUAQOOV

€L KANOOVOUNOEL a6 EVar THAAUGTEQO VDQOYQAPHO DIXTVO TTOU (Y€ AVOUTTL-
40ei oy emupdvero e Poddmme. To dixtvo awtd axohlovbovoe my TOQELXL TWV
“GuyxAivaov BA-NA diev6uvong pe ®areifuvon tov motapd AES. To TTAALO aUTO V-
~ 000Y00PIRG SIHTVO ATTOHGTMAE OTI CUVEYELDL KALTA TO NeoyeVES OF (UrQOTEQX TUY-
Rota eEoutiog g veSTeEQNG TEXTOVIRNG TwV EnyRaTtwv BA-NA TOOTAVATOMOLOU.

4.1. Mopgotextovind ototyeia aTo vOPOYQAPIXS OIXTVO

0 VOPOYEAPIHS SIXTVO EXEL ATVUUETON QVATTTLEN, WLaTEQX TEOS TN VOTLL
hevod me Aexdvng (Zy. 3). Ao ™) pehém mg AVATTTVENC TV #AAOMV TOV VOQO-
QAPILOT SIATHOU SLOTLOTAVOURE TNV ETXQATNOY) TOVAGKLOTOV dvo ovotnud-
WV QvT{OTOLY MV OGS TC YVOOTE CUOTHOTC, QNYRATWY ™S TEQLOYNGS:

I) To modto e mapdra&n BA-NA

{ Avo Livec onypdrov BA-NA dievbuvong @aiveTaL Ot mpoxdheoay m Pu-
- Blon Tou xevrpion Tuijpatog TapdAAnha TEOS TOV GEova mg Aexravne. H and-

*ATEQWOEY TOV %EVTOKOU GEOVE TG (ZX. 2.)-

Axdpn, o onypato aumig ™G ToQdTaENg ETLONUALIVOVTOL RO A0 POTO-
QQW"')UGLS o dopugopry purtoypapia (2x. 5) IOV emPePondddnray pe emt-
Omov mogomienoes (. 4)-

A. TAKHZ ka
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Lynpa 3.
Ybéooyoaqixo dixtvo Tov yewudppov
Enoomotduov-Aokdrov

YAPOAOT'IKH AEKANH XEIMAPPOY

I X ZHPOIIOTAMOY - AOEATOY

11) To devrepo ue napdrasny BA-NA
Mégpog Twv onypdrwv pe napdragn BA-NA €youv X0TOYQOPNOEL OTOY
Yewhoyovg yGotes purhav Konvidec (Kronberg 1974) xou Agdpa (IMowant:
T00¢ & Avdric 1979). Axdun, dhha, pn XOLOTOYQUPNUEVEL O1YLOLTC QUTHG TG Tt
QATAENG 0TV TEQLOYY TG VOQOAOYIHNG AERAVIG TOV YELUAEOV (2x. 4) oo
OTDVOVTOL 0TS TV AVATTUEN TOV VIROYOAPIKOT SHTIOV Kat ETUTAEOY autd i
EQUNVEIC PUTOYQUUUDOEWY OF dooupopkT] PwToYEaApioL TG meQLoyMg. O gu:
TOYQUUUMOELS VTG TNG TAQATAENG IOV TTEQVOUV HEOQ 6 TV VOROAOY XY M
#avn (Zy. 5) amotehovv prypota ov emPeforwOnuay pe vaiBoua opoamigl
oM, OIS PAIVETOL XL OTO 2. 6.
Eivar emopévag oagéc 6u to VOQOYEAPIXES dixTvo ExEL EMMOEaOTEL 010
TV TEATOVIRT. AQYIKAL OTG TV TTTUY0YGVO TEXTOVIXY] PE TY) dnpLovyia Tov o
yrhivov (TTpoveoyevec) nat om) OUVEYELOL t6 TNV EVEQYO TexrTovIrt] (Neoyeves
OV TEUAYLOE TO LOEPOAOYLKS avyAu(o TG meQoyris. “Etou dnpovpyrinxa’
VEOL #AGDOL VOPOYEAPLKOT durTioU e CUAMPELS TahUGTEQWY 1| HOPQES STl
WV O6nms ®hponwm] xon xexapévn (Howard 1967) mwov ogpeihovran o dpddl
™S ENELYEVOUG TERTOVIMIC. QC empefainon Twv Tagamdve yio YEVIROTEQ!
dLevbuvon Twv xhadwv Tov VdEOYEAPLKOY dumiov, mov wg Eva fabud mpoadl:
OCEeTaU 016 ™Y TORATAEN TWV CUOTNUGTWY ONYRATWY, elva o 00d0dLoyQAMIK
10 SLevBivoewv Twv ®AAdmv Tou VOQOYEUPILOU SXTUOV TG00 YiaL TO GUVOO TI
hexavng (Zy. 7) 600 %o Lo Tig #ipLeg VITOAEXAVEC.
2710 00001y ppaTe SLevBivoswy (Zx. 7) v ®Aadwv 3nc TdEng yLe 1
OUVOLO TG AEXAVIG, TOQOTNOOTHE Pt XCQOATNOLOTLXY] TTEOTIUNOM YL0L TIG OLEV



H
L

Bivoeig BA-NA (mad SteviBuvaon), BA-NA (véEa SievBuvom) xaBmg ©an #AmOLES
QLevBivoeig B-N xaw A-A. Entiomg, tapormote 6Tt n mootiumon twv dtevbivoe-
OV petoromiCetan omé BA-NA oug uxég tdEeis xAadwv (vedtepol %AhddoL), TEOg
EA-NA OTOVG PEYOAITEQOUS %t TTaAALOTEQOVS ¥AAdOVS. O TEOTdLOELONGS TS
O et nniog mald-véa drevBuvon yivetal pe fdom to dedopévo ot Ta Tew-
'@‘1 vdoYEaPd Sixtua S PodSmmg axolounoay Tig TaAUGTEQES OUYHAVILES
dougg AVATTTIOCOVTOC TTAATLEC HOLAAOES, OL OTTOLES OTY) OUVEYELOL TEUAKLOTNRAY,
§TIMLOUQY({)W(1Q QAUVOPEVQ TELROTE(OS TG VEGTEQX VOQOYQAPILA dlvTUCL.

42 Hewpareies xAddwv Tov vOOYEaPLXOY dixTVOV

A0 T0 VOPOYEAPIKG SIXTVO TWV KOLTDV XKoL TOV TVPADY *0thddwv (dry valleys)
2. 8) TOEATNEOVIE TOVAGYLOTOV STV TEQLOYES TELQATEIRLS OTOUG *AGDOVG TOU:
! L. Zto BA mijpa mg vdgohoyuig Aexdvng, 6mtov, eva ot xAddot Tov di-

TUOV €xouv opeia ot BA mpog NA pe oriyna BA-NA dievbuvong, aroxomto-

L ko oreEovian pe yovia 90° 1pog NA (TEQITTmOY CVTOTELQUTELNS).

IL. Zt0 BA tunjpa e vdooroyuriig Aexdvng, OTTov EYIVE 1) TELQATELD AG

OV motaps Néoro, €xoupe ™V ERQAVLON EVOS XOQAXTNQLOTIROU HOLADUOTOS

Q?Onekdosmg (wind gap). H #oim autrj QaiveTon XaQaxmOLOTLA 0TO X4QTh

z»tOEu)v ™G USEOAOYLXIS AEXAVNC TTOU HOTAOXEVAOTNXE YLt TECOEQLS TAEELS: @)
5% B) 6°-15° y) 16°-30° nou d) >31°, naw vrdoxer oto Zx. 9. Zto onueio avto
O0MGOT®E TIIjLOL TOV TTOACLOT VOQOYQAPXOT DXTUOU TOV YELUAQQOV TTROS TO

WWapunstepo VOROYEAPHS dixTvo TV ToTapoy NEoTOL.

A. TAKHZ ka

Zynpa 4.

Ili6ava oryuara otny vopoioyixij
Aexdvn Tov YEUAPOOV ENOOTOTAUOV-
Aokdrov

Zynua 5.

Aopugpopixr] pwtoyoapia

5 VOQOAOYIXIG Aexavns

TOV YEwwdooov Enoomotrduov-Aokdrov
(NASA, http:// eol.jsc.nasa.gov)

Zynpa 6.

Priyua otevbvvons BA-NA,
oty meQLox1 TG vOQOoAOYLXIS
Aexavng Tov yeLuaooov
Enoomorauov-AoEdarov
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POAOAIATPAMMA 1ng TA=HZ KAAAQN
ZTH AEKANH 6ng TA=HZ

25080, 4

Zynpa 7.
Pododiayoduuara dievbivaewy
>Addwy Tov dixTvov
TOV YELUAPOOV Enoomotrauov-Ao&darov 180
POAOAIATPAMMA 2ng TASHE KAAAON ETH POAOAIATPAMMA 3ng TAZHE KAAAQN
AEKANH Gong TAZHE ITH I\EKAN: 6ng TAZHE

340350 10 29 10 20 i
326°° ‘ 2 > |

POAOAIATPAMMA 4ng TAZHE KAAAQN POAOAIATPAMMA 5ng TAZHE KAAAQN
£TH AEKANH 6ng TAZHE ITH AEKANHE 6ng TAZHE
0 0
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310 50
300 60
290 70 |
280 80 J
270 % <
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2 E
. 170601

5. IToootna otoyela VOEOYEAPLLOV dIHTVOU

[ioe vy rocomnn pehém) Tov vdPOYEAPKOT dtrTioV ¥AAdWY VITOAOY{OTHHAY 0
TEWTOG %o 0 dEVTEROS VOpOG Tov Horton pe 1o afoolotind péco minog Twv xov
1oV (Horton 1945, Strahler 1952, 1957, Broscoe 1959, Bowden & Wallis 1964, A
otdpag 1980), 1o vipopetond ohoxhjpmpa (Hypsometric integral) (Strahler
1952, 1957, 1964, Aotdpag 1980) yia 1o oUvoho g Aexdvng »aBmg #an yuo 1
VOAeUAVES 4MG %o S TAENS, vabdg xow 1 ovyvémra (F) xow n murvémro (D)
TV VOEOYEAPOY dxtiou (Horton 1945, Strahler 1957) yua Tig (dteg Aexdves
A6 0 VPOUETOLRA OAOXANOMpaTO (ELOUNTRES EXPEAOELS TOV OTODIO!
amOYUIVOONG oS Aexdvng amopeos), yvwoitoupe (Strahler 1952, 1957, 1964
OTL M PETAPBAON OIT6 TO «OTADLO TG VESTNTOAS» TTO «OTAdI0 TS WELUETTAC» PO
OXETAL OTO VYPOUETOIKG OAORMjOWaL TOV 60% %o amtd TO «OTAdL0 TS WO
T0.5» OTO «OTAdL0 TOV Y1jaT06» 0T0 35%. AQa T0 0UVOAO T Aendvng Poionetd \
010 «OTAdL0 TG WEOTNTAG» (38,95%), ®aw pévo n Aerdvy No. 5 dng TaEng 010




A. TAKHZ «a.
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fpa 8. Tyipa 9.
010y EC ELpaTElag OTO OIXTVO TOV YELUAQQOV

pomotduov-Aodrov

ad1o yparoc» (27,42%). Mia mbavi gopmveia yio autd (oTddLo y1eaTog
névng No. 5 4ng TAENG) eivaw N TELQATEDL IOV EXEL ovupel atov ®AGdO #aTA TO
eoyevéc (Psilovikos 1986), pe amotéheopa va vole(movTow og PEYEOOS TaL pE-
ihat VPORETOOL OTNV LITOAEXRAVY awT, eEaTiag TS adpavoug xotmg (un vraQ-
0QEWOY TIIATOS 0TV TEOEXTALON TS *0img). Tat VPOUETOLRA OMOXAN QDT
Sev deiyxvouv va vTdyeL ®*AGdog 0To OTAdL0 TG VEGTNTOS.

H vdpoypaguai muxvémra tov duxtiov (D) mg Aexdvng, 1600 OTO OUVO-
5 ™S GO0 %o OTLC EMPEQOUS VTOAEXAVES, Etvan xepmAr. H VOQOYQAPLAT| TTV-
vémTa avijrer omy xamyopia G, xatd Mastoras et al. (1989), wov avaTTTio-
et ota pdopaoa g Poddmng (G,=0-3,99km, G,=4-7,9%km, G;=8-
1,99%km™ xou G, =>12km™!). Emiong, n vdeoyeagpuui ovyvomra (F) (stream or
annel frequency) mov oTig Aerdveg Sng o 4ng TaENS TAQOUEVEL YUY, dta-
0QOTOLE(TOIL OF (LQRETES AenAVES 3ng TAENS, TEOVOLATOVTAS AUENTLRES TO.OELS
% 10). 1o Ty. 10 mapameovpe 6t A-BA TAEVOA TG AERCAVNGS TEOVOLALEL
10 %ATOE oENREVY VOOYQOPLKY CUYVOTNTEL, KVQIMS TNV neoupépeta. H aw-
N0 T TS OLYVETTAS O OXEON PE TNV VITGAOWT ARGV {omg Vo opelheTOL
v adhoryi e MBohoyiag, rafmg exel T0 VOQOYQUPLXO d(HTVO OVOTTTOOOETOL
AV 08 YVEVoloue.

210 vémo Tujpa (Aexdveg No. 4,5, 6,7, 8, 9, 10), TOQOTL EYOVNE axLpog
v dia MBohoyia, ) ouyvémTa dev eivan 1600 vymMj. Avti 1 diapoomoinom -
AVAS VoL 0efLeTaL 0TO GTL O YVEVOLOG VITOXELTAL TOV ICLOUAQMV KO ETTOUEVAS
0 dixtuo avasTriyOnue aEYRA OTO LEQUAQO %KoL 0T OUVEYELC, POV TO PAQUOL-
0 duBcBnre, xAnEovou BNKE N HOEPY| TO DXTUOV OTOV UTOXE {nevo yvevolo.
] O oyeTnd XomMAEC TUILEG TTURVOTTOG-OUXVOTTOS OOMS KO TO VPOUETOL-
0 oLoxhjompar eiva ONUOVTLLG OTOLYELL TTOV eMPEPALDOVOVY TV MOLUOTNTCL
OV VEOYEAPIROY dKTHOV.

XdoTNc HoQQOAOYIXBY RAICEWY O LOLQES TS véooAoyIXIG AEXAVNS
70V YEWAEEOV Engomotduov-A oEarov
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Ydpohroyt- | Empaveia D F
%€g hexdveg| Aendvng  |Mrjnog (km) (km!) (km?
ong tdEng | (km?) )
1 260 453,4 1,75 43
Ydpohoyt- | Empdveia D F
#€g hendveg| Aendvng  [Mijxog (km) (km!) (km?)
SnctdEng | (km?)
1 32,675 86,68 2,65 4,56
2 60,7425 158,2 2,61 5,02
3 55,5625 133 2,39 4,48
Ydpohoyt- | Empaveia D F
%€ hendveg| Aexdvng  [Mrjxog (km) (k) (km?)
dngwéEng | (km?)
1 18,2675 50,71 2,78 531!
—— éng Tedns1débos 2 9,7625 2592, 2,58 8Y/9
e Sn: Tédng 1aébog
B 3 5,365 18,27 3,41 5,52
. o P'l'Ki-: 4 35,96 101 2,81 5,76
[ Thpog m F>3 Km :
e e 5) 49,4575 128,9 2,61 5,08
6 27,92 70,82 2,54 Si12
i 25,9325 59,37 2,29 4,05

Zynpa 10.

Xaoptng ovyvotitwy Ty 0EUATWY
(roITAV) Y0 TIC VITOAEXAVES

3ng taéngs Tov yeywdpoov
Enoomorauov-Ao&drov

6. AvaaBuides otnv noltn Tov YELUAQQOV

SV %0(T1) TOV YEWUAEEOV ENEOTOTAUOV-AOEATOV EVIOTIOTNHALY OTTG TNV ETUT
UL EQEVVOL TOELS OELRES TTOTAM®Y avapaduidwy. O avapabuides avtég Een
voUv omtd TV TeQLoy] s MappapLds ®oved otov Nixngoo, 6mov ®AaveL v &
@avion tov to vtépabpo. H amdotaon peta&l twv avafabuidwy (avouyud
SLEVEUVETOL TTOOG TOL XOTAVTY, 600 TANOLALOVNE TN Aerdvn ™G AQGRaG, EVH THY
TOYQOVOL UELWVETAL TO TPOG TV UETDITWV.

H peimon out) 0to 1pog Tou PETMTOV TEETEL VAL OPEILETAL OTY TEXTON
%1 SoaoTELOMTA EVEC £YRAQOLO0V 0ypatog (ne dievBuvom BA-NA), wov vrde
yEL 0TV ££080 TOV YEAOEOV 0T Aexdvn e Apdpuag (2. 5). Avaloyo pawt
ueva ropanionoay xot ov Bapidxng x.d. (1989) oto vdpoypapund dixtuo 10
ywoiov AevroBéac e Aerdvng Twv Zepdv, amd avriotoyms dtevbuvong o
L0 TTOV ETTOVALOQOOTNOLOTOBM®E %OtTd TV TTEEI0d0 Tov AvwTéou IMAeloTOR!
vovu-Ohonaivov.

H empuixng topj tov avafabuidmy amé vy meptoxn tov Nuxngpdopov e
¥0L TV TTEQLOXN TOU AOEGTOU dElyVEL TN OTOdLAMT] HEIWON TV VYORETOWY TOL
07t0 TAL VAT TTEOG TOL ®OTAvTY (2. 11).

Avafabuiva Al

Zmyv epLoyr] Tov Numpoou n avapabuida Al (ynhdteon-mahoudtepn) Exel l“"y
tomo 20-30 w. wepimou xou oPrivel oe amdoTaom 7-8 xu. W @rdoeL omyv eQLof
Tov AoEdtov. H empdvera mg avafadbuidog omy meproxy tov Nuxngépov Boio#
tow ota 220 p. xow oty wepLoyy] ™ms Avopravng ota 180 p. To vrd mg avapad
widac Al elvon #vplng EQUBPMTEC-HOOTAVES EVOAMALYES GULMV HOL KQOROADY-
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vafabuida A2

empavele mg A2 T TEQLOYY| TOV Nuxngdeov Boioxetar ota 190 p., omy Av-
wovij ot 160 . xow omy TEQLOYI} ToU AOEGTO OTa 150 p. mepimov. To vMro
¢ avafoduidag A2 (néom) eivar xvElng eVOAAAALYES GUUOV-RQOXAMDY RaBWS
L eECMAOLOUEVOS YOURITNG HECTL OF YORRUTOUOQY IR VALKO.

vafabuida A3

emPAvEeL TNS avapaduidag omy meQLOXY TOV Numgdov poioretar ota 180
., oV {eELoy} S Avdolaviic ota 140 p. xaw omy nepLoyY Tov AoEdTov @Ta-
e ot 110 p. To vhrd mg avafaduidag A3 elvon xvelwg GUUOL %L RQORGAES.
Sy Topr Tov . 12 ToQovoLaLovTa ) LOE@OAOY oL KAl TC VARA TOV 0=
apaBpidov omy meploxii Tov Nixngoeov. Tagameovue ot Ta veoyevij 1On-
00 ™S EVEUTEQNS TTEQLOYNS dEV EppaviCovTon EMPAVELOXA DLOTL RaAUTTTOVTAL
6 vedTEQQ TOTALOL VARG, ZTV avTioTouyn HOQQOLOYLKY] TOWY] TNV TTEQLOX]
S Avdoiovic (. 13), T0QATNEOUE T HORPOMOYICL TV TRLOY avafaduidwv,
aBag %o To AVTIoTOLY L VYN TOV ETULPAVELDV TOVG.

Typa 11.

Enyujxng to] twv avafabuidwy

70V YEGOEOV ENoomotdpov-A oEadrov
and v weooyij Tov Aokdrov

uéyot tov Nixneooo

Tynpa 12.

Sxapignua eyxdooias Tours Tov
YELUAOQOV Enoomorauov-Aodrov
oty wepoyj Tov Nixn@ooov,

émov PAémovue ta veoyevij Grjuata
va xalvarovral amo TAEVoIxd
xoorjuara xai allovplaxd puriola.
1. XovOQOXx0%#a OUUTAYOTOUEVA
TAEVQIXA ROQIUATA

2. Evaliayéc eQubowmdv-xactaviy
AUUOY XAl XOOXAADY

3. DUy 00VeS #QOXAAES XAl GO
4. [Gijuara tov Neoyevous

5. AoBearoifiog

NA
NIKH®OPOZX
S\
\
\
A ~
—
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ek A %l | BA NA
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Zynpa 13.

Zxaplpnua eyxaootas Touns Tov
YEWUAQ00V Enoomotduov-Aodrov
gy weptoyn tns Avopiavijs, omov
paweral 1o UETWITO TWY
avafabuiowv

Iympa 14.

Zyéon éxtaons Oloxawvixdv 6éita xat
Aexavay amopons twv eAMnvixdy mo-

tauwv (Yilofiros & Xayauivov 1987)

Lynpa 15.

Syéon éxtaons Oloxamixdv déAta
xal uijrovg xVoLwy xAdowy

ora eEAMnvixa morduia

(Widofiros & Xayauidov 1987)

7. TemPoQEPOAOYLRA OTOLYELO TOV OLITLOTOU

H »e@aln tov putidiov PoloxeTol 0T 6QLe: TOU XOUNAOU avaryAUQOU TG AEXd:
vng ™s Apdpag. To poeEoroyro auto 6oLo dLaymEICETaL 0APWS eEQLTIOS T
TAEOVOLNG £VOS PNypatog pe dievBuvon BA-NA (Zy. 5.) — eyxdooia pog )
20T PONS TOV YELdEEov. H uxon nhixia tov (OAoxavo) mpoodiopitetar ot
T AVOAAOTOTAL Y OQAKRTNOLOTLRA TOV, OE CUVOUAOUS UE TV VITAQET KEQOUALKMY (t
Babocg.

H emupavexn ®hion tov putdiov eival Tohd uxer, g TdEng tou 4,5°/00
H »oug] Tov Boloretar o VPOUETEO TEQETOU 96-97 . ®OWL TO UEYLOTO PROG TO!
oundiov (GEovac) etvan 11,5 xu. H éxtaom Tov pumdiov eivar wepimov 76 xu?. A
76 T OVALOYY] OTOMUATOYQAPIAV OESOUEVMY VOQOYEWTONOEWYV %atl EQEVVIT:
OV YEOTOHOEWY TOORVTTTEL OTL €YEL UEYLOTO TAYOGS ™S TAENS Twv 80 . ek
mov. Evd 0 6yrog Tov mpoodopitetar oe 3,5x107 w.

H eElowon tov d€hta-pumdiov pe Tov wimo tov Troech (1965) eilvau:

Z=95+(-6,2)R + 0,16R>

To pwtidio €xelL peydhec draotdoeig (Extaon 76 xu2, éyrog 3,5x10° i)
710V OEV dLaOLOYOUVTOL OITO TS OLOLOTAOELS TG AEXAVNS CITOQEONG KL TV (-
VATTUEN TOV YEUEOEOV ENEomoTtduov-AoEdTov (éxtaon 260 xu?, uixog xuplol
%nhadou 15 yu. mepimov) amd Tov 0rolo TEOEQYETAL.

To yeyovig anTd pog 0dynoe o€ GuyREIOELS pe GALO ahhouBLod EuTidil
wg oG TS oyEoels “Extaons hexdvne - “Extaong outdiov xow Mijroug xipLol
#MGdOV AEEEEOV-TTOTaNOU - “Extaonc oumidiov. Aé m ovyxoLon avmi moot

e 1000

8 s ot se i \ B 82 e
£ 100 - v, 5 & 100 et ot
= 10 .’0“ x “% 0’
d > \ ¢ ; 10 * z ha
s : . e EoR

1 100 10000 1000000 1 : :

10 100 1000
Au (Km2) L (Km) |
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HE GTL TO QUTIBLO VTG OYETILETAL TTEOG TCL HooQoeTOWA dedopgva twv Oho-
roviGv d€NTeL Tou EMadOU Ywoov (Prhopiros & Xayauidov 1987) (Zy. 14
man 2. 15).

H 7100081jx1 Twv 0ToLE{mv T0U VOQEOYQAPLLOU SXTUOL L TOV arovfro-
70U QUTLOIOV TOU YELUAQEOV ENQOTOTAROV-AOEATOV delyveL pua TOM) LRaVOTTOoL-
1TV TOGTLOY) PE TOL LOQGONOYIXAL X AQAKTNQLOTLRG QUTAOV TWV OY1ULOTLOUOY TOV
amotéOnuay og VOGTLVO TEQLRAAAOV.

O TEEMEL MOUTOV aVTIOTOLY QL OL ATOBETELS TOV YEWAQQOV ENQOTOTAHOV-
AoEdtov va oynuduoay avtiotor o dEATa ato vdGTvo meQUBAAAOV TG AERAVNG
™me Apdpoc. AMwote dev Ba megmeL va Egxvapue 6T quTto T0 eQLpdrhov vme-
%€ 070 BUBLONE TS AQGUOG XAl YLOL CVTO EYAUE T dMuovyia TV YVOOTOY A-
YVITXWY ROLTAOUATOV.

H pehém) oTomPAToyapuidy SEQOUEVOV YEWTOHOEWY OTO ¥ QO TOL QOLITL-
dlov amoxdhnpe 6L TO HEYLOTO TAXOS OOBETEWY TTOV gvromiomxre (Ewg 86 W.)
Boloxerar omyv xopuen Tov (Zy. 16.), GTO Vog TEQITOV TOY AOEdTOV, EVX TTOOG
TV TEQUPEQELGL TOU PELDVETAL, PEXOL TTov undevitetar ota Tevayn twv LOTVN G %1 {03
(2. 17). To puidio avTd, o€ CUVOVOOUS %aL PE EVOL owtidio Tov IMayyaiov, oto
VOTLO Tjie. oy autévavT TAEVEG TG Aerdvng Mg AQGuag (Zx. 5, ndTw aQLoTE-
06i), GUVEBathe OTIV CUTORGVIOTN TOU AVATOMKOU TIIHOTOS TS AERGVIS ™S Apd-
RO, 0T OLYREAET O VEQOU oL 0T ONILOVEYLC TWV Tevayadv twv PMmmwy.

H B16Lom ov mpoxrdheoe v ciENON TOL TAYOVS TOV oumdlov WIToEEL va
amodofe( oy UrteEn eVOG EYRAQOLOV TTROG TOV dEova Tov QUULdLOY HOVOVIXOV
Olypatog, pe drevBuvon BBA-NNA. Ot d1adoxES d00LOTELOTTOMOELS TOL Q-
0V 70 RATAANAO HOOPOMOYIRGS AVAYAUPO YI0L TY) CUYREVIQMOM HeYaMiTEQOL TAL-
XOUG VMx@v. To prypo avto elvan mbavov vo TQOXGAECE ROl LCL JUHQT] OTQEYM
TO‘{ Quudiov TEOC TatL VETLaL ATTOdELEN TG EVEQYOU doGomNG TOU OIYHOTOG OTTOTE-
)tOUv 1600 1) YaEn Beppdv mydv otg Konvideg (Begpoxrpaoia Mdommg 29°C),
000 %aw n oewouxy dpaomerdmra (7,3 R to 1826) omv meQLox1} Mg AQGuOS.

To ofjypa auté pe v oMoBNoT Tov %aTd TV didErELa TOV Avototovy

herotéravou-Ohérawvou ouvvéPale OTO va damoenBel Evag vymAog Pabuog
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Zynpa 17.
Toun yewronoswy
oto OeAtaind pumidlo
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100m|
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WnporanéBeons oty xoeuer} Tov deAtainoy puudiov, 4 yuh./étog (80 w. ot
20.000 xodvia) M 2,3 th./€T0G Yo TO HECO A0S TOU OEATAIXOU ELTLdIOV.

8. ZupmepaopoTo

ZuvoytovTag TG HORPONOYIXES TAQATNOHOELS OGS RO TO TTOOOTIXG OTOLYEN
Y10t T0 VOEOYEAPIXG dXTVO %O TO DEATAIXG ELITIOLO TOU YEWAQEOV ENQomotd:
pov-AoEdtov, xataliyouue ota eE1jg OVUTTEQAOUOTAL:

o H yevixdtepn popgoroyic mg vdoroyuiic Aexdvng Tov XEWnaeeou Ei
QOTOTAPOV-AOEATOV 0tOTEAEL XANQOVOUNUEVY] ROTAOTOON Ot EVOL TAACLOTE:
00 VOEOYEUPHES SIHTVO TTOV CVaTTTUYONKE TAV® OE MLoL KVEICEYY CUYHALVIA
yewhoywn doun. Tnv dmoym cvm emfePatdvouy ta oTouyelo wELGTTaS T0!
avoryAMigov Tov vdEOYEAPLXOY dLXTHOU.

e H aivBetn popgn tov vdpoyeapirot dixtiov dev eivar evrolo va 1
EwopnBel oe pioe povo romnyopia, deiyvel Gpme va eivar oapdg TEXTOVIXG &
Aeyyouevn. H ouvBetn poo@ri xaw o tpooavatoMopds Tov xAadwv tov duxtio!
TOOG TAPELS LEVBVVOELS TEOEXVYaY QT TNV EMIOQAOT TG TTTUYOYWVOU KoL T
ONELYEVOUG TEXTOVIANG, 1) OO0t TORAUEVEL EVEQYSS GTNV TTEQLOYY CLUT].

o Tawt6yeovn pe ™ QA0 TS TEXTOVIXNS QPAIVETOL GTL1TOLY How 1) ETTIO0L
on mg MBoloyiag om drapdppman xat Ty eEEMEN Tov avayligou ot ToU
5p0YQapLroU dLrTUoV TG VAEOAOYLRYG AEXAVNE TOU YEWAQQEOV ENQOTTOTANOV
AoEdrov.

o Zmv eEEMEN TV avafabuidmv Tou xeyndeeov Engomotduov-AoEdrt!
QaiveTow va €l SLadapaTioer oMuovTiRG P6Ao 1 TaEOVTTEL TOU EYXGQOIOV 1Y
Hatog (HElwON TOV PETOTOV pe TAEAAANAO dvorypa Twv avaBaduidmy tos ™
nowdvm). Q¢ weog ™ Nhuric. Twv avafaduidwy o teémnel va efpoote emguild
%Txol, pag %ot 10 OMorAVIRG JEMTOIXG ELITIdLO TOV XELWAQEOV ENQOTOTANOY



EGTov €xEL EVaV GO VMXOU IOV DV PITOQEL Vet TEOEQYETOL UOVO OTTd TN OLd-
won 7oV VAxoU g Oroxouvinng avafobuidag.

o To ouTidLO IOV dNPLOVEYNOE O XElNaEQEOS ENEOTOTAROV-AOEGTOV OTY
086 10V TN Aexdvn ™G Agdpag amoterel Evay SeATAinG TYNUATIONS TOV on-
ovoyrinxe o€ éva vddmvo meipdrrov. H poegn tou xow 1o A0S TWV QITO-
sewv xabopiomray amd €va eyrapoto eypna BA-NA dievbuvong.
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