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MpoAoyog

H emotAun tng Aaoikng Yépoloyiag euBuypapullopevn Ue tn AacoAoyLKr) EMLOTAKN ToU HEAAoVTOC, Sivel
£udaon og MANBWPA OLKOCUCTNULKWY UTNPECLWY TIou adopolV ThV mapaywyr vepoU, Thv IpooTacio Tou
edadoug amod tn SaPpwon, T HElWoN TWV MANUUUPIKWY LWV KAl TV avénon tng avioxng tng
BAaotnong otnv &npaocio. To BPAlo autd eival pla mpoomdBela mMAPOUCIACNE TOU YVWOTLKOU auToU
OVTLKELUEVOU WE AMAO KOl KOTOVoNTO TPOMo, waote va avadelxbel n enidpaon kat onuacia tng BAdotnong
OTO XELPLOKO TWV MANUUUPWV Kal TG Enpaociag MepvwvTag To UAVUPO OTL AUTA Ta TPOoPBARUATA UITOpoUV
va JETaTpamoUV o€ eukalpies. Mo LeydAo Staotnuo n AAcoAOyLKN EMLOTAIN KOL TIPOKTLKI) UTIEPTOVLOE TN
onuaocia t™ng mapaywync EVAovu, xpelaletal OUWG Vo TIPOCOPHUOTETAL OTI( OVAYKEG TWV KALPWV KOl va
avtihappBavetal Ta S&on wg eudun, CUVOETA KOL TPOCAPUOCTIKA CUCTHHOTA. ITNV lamwvia, OTou os mapa
ToAAoUG Topeic LoUve &N oto LEAAOV, TovileTal 0 pOAOC Tou SACOUC oTNV gVEfia, TN CWHATIKN Kot PUXLKA
vyeia avayvwpilovtag 6t n Nol vooog tou 21°% awwva eival n kotdBAupn. H mpaktikr “Forest Bathing”
TIou evBaPpPUVEL TOUC avOPWITOUG VA TIEPVOUV GUOTNUATIKA KATOLo Beparmeutiko xpovo ota ddon (Sivovtag
£udaon petall GAAWV Kal oTOUC NXoUG TNS Bpoxng oto dUMwa), Mpwtospudaviotnke otnv lanwvia ™
Sekaetio Tou 1980 Kal £KTOTE £XEL KEPSIOEL SNUOTIKOTNTA MAYKOOUIWG. Tautoxpova, To vepd Kal o KUKAOG
Tou amoteAel OepeAlwdeg ouotatiko KABe mpoondbelag meplBoAAOVTIKNAG ekmaibeuong Kal EMOUEVWE N
Aaoikn YSpoAoyio cUUBAAEL Ta pEyLOTA TTPOC AUTO To oKomo. O TUPAVAG AUTHG T ekmaibeuong elval n
KOTAVONGON TWV AEITOUPYLWV TNE dUONE KABWE Kol TNG ONUACLOC KAl TG OXECNG TOUC e ThV avBpwrivn
{wn. H avtoyvwoia, to Iwkpatikd «MvwbBl cautovr», n kaMiépyela tou ogPfacpol otn Glon Katl tng
ovayKNng appovikng ocupPilwong, amotelel Bepéhio kABe eunuepolvtog MoOATIopoU. H cupfiwon Kot n
cuvuTtapén ota 6aclkd olkoouoThpata ival uiotng onuacioag yia tnv emBiwon Toug Kal n Katavonon
TwV aAAnAogmdpacewv mou SLEMOUV Tn Asttoupyia Toug Slvel Loxupr wONon oTnV EKMANPWON TNG AVAYKNG

ETIAVATIPOCOVATOALOHOU TWV avOpwvwy aflwv Kal Tou Tpomou {wng.
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A. Eloaywyka

ENIOANEIAKHZ YAPOAOTIAZ

Evutéag OAUumou
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1. EIZAFQrH, reNika

To vepo eival TauTtopévo e Ty Sla tn Lwr). To vepo, to «IwTIKOTEPOV YNNG USWP» ToU ApLOTOTEAN,
TO «apxf MAVTWY LOWP» Tou OaAN KAT., AMOTEAEL TO OVAVTLKOTAOTOTO oTolXElo KABe BloAoylkoU KUKAOU
KOl TOV Tapdyovta ekeivo mou popdormolel, dnuioupyel, eAEyXEL KOl CUUUETEXEL OTN OSnuwoupyia, Tov
METAOXNUATIONO, TN Hopdormoincn Tou yrRwou GAolol TNG YNNG KL TWV €V YEVEL YEWKALLATIKWY cUVONKwWV.
Mo toug mapandavw Adyouc to vepo Aatpeutnke w¢ Bedtnta (Neithog, Tayyng, AxeAwog, KATL) i w¢ pHéoo
efayviopoU (Barmtion, KATL).

Ao tnv UTMopén tou avBpwrou Kal Yevikad KABe EuPlag {wng TMPWTOPXLKOG OTOXOG HTAV N
e€aodpaiion Tou avaykaiou yla tnv emBiwon, kKatdAAnAou Tolotikd vepol. H xwpoxpovikn €Meuwpn
(Enpaoia) kat n avtiotolxn unependpkela (MANUUUPEC) Tou vepol Atav Kol e€akolouBel va eival anod ta
peyoAUtepa mpofAnpata tou mAavATn M. Mo o Adyo autd OAEC OL OPYAVWUEVEC KOWVWVIEC KAl GAoL oL
TIOALTIOMOL pooTdBnoav va Katavornoouv Kat va eEAEyEouv Ta Mapamavw GoLVOUEVA SN LOUPYWVTOC £TOL
TIC EMOTAMEG TOU vepOoU, KUpLa £KPpaon Twv omoilwv amoteAsl n emotiun tng Yoépoloyiag. Emiong, ot
avBpwrol avaioya pe TNV Eviaon Twv MPOoRANUATWY Tou vepol BEoToav VOUOUG, KOVOVEG Kol TPOTIOUG
npootaciag kol xpriong tou umdpyovto¢ vepol. MapdMnAa to vepd (Bdlaocoesg, Alpveg, motapol,
Xelpoppol) xpnolomnolndnke Kal XpnoLUomoLeiTal w¢ HETo HeTadopAc, wG TNy AvtAnong Kat aflomoinong
™S SUVAMLKAG Tou evépyelag (LUAoL, eAatotplBeia, uSpooTPOPLAOL, YEVVATPLEG, KAT) Kal w¢ uEco abAnaong,
avauxng, alobnTikAg Kot olkoAoyLlknG avadeléng piag meploxng (xtovodpoula, rafting, Canoe-Kayac, xwpot
avauxng, KATL).

Me tnv mdpodo Twv €Twv TNV aUfNon Kal KUplwg TNV actlkomoinon tou mAnBuopol, T
Bopnxavikn €kpnén, ™ HeTABacn otnv udpPOoKATAVOAWTIKN YEwWPYLa Kol tnv av&¢non Tng OTOULKAG,
OMOSIKAG KAl BLOUNXAVLKAG KATAVAAWONG, TA TTPORARATO TOU VEPOU OTWG oL TTANUUUPEG Kat WLaitepa n
Aewpudpia, aAAd kot n cuvexnc pumavaon Kot HOAuven Tou vepoU o OAEC TIG ekdPATELS Tou, odAynoav otn
onUepLvn €kpnén twv MPOoPANUATWY autwy. To pNTO TNG CNUEPLVNC EMOXNAG «oL peAAovTikol moAepol Ba
yilvovtal yla tov €AeyXo Tou vePOoU» OVTOVOKAA otnv aywviwdn avalntnon kat e€acdalion, akopa Kal PE
™ Bla, Tou avaykaiou yla kABe xwpa vepou. H mepinmtwon tou IopanA ylo Tov EAeyX0 TwV USATIKWY OpWV
™¢ Noahalotivng, n évtaon ot oxéoslg Toupkiag e tn Zupla Kal To Ipdk yla To Béua Twv VEPWV Tou
Eudpdtn, amoteAolv XOPOKTNPLOTIKA Tmopadsilypata TG ONUEPLWVAC TPAYUOTIKOTNTAG. oAU
evbladépovoeg yvwoelg mopexouv ta PBBAla «Alxpudlwtol tng lewypadiocy, (Marshal, 2015) kat
«lewmoALtikn tou NepoU» (Blanchon, 2024).

Mo Toug MopamAvw AOYouG oL USPOAOYIKEG YWWOELS (MOAALEG KoL VEEG), N £peuva Kal n LAocOoPIKN

Bewpnon ylo opBoloyikny Slaxeiplon Tou vepoU Kal N OVILWHLETWILON TOU, WG ayabol ev avemapkeia,
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omoTeAOUV TTAEOV ETILTAKTIKY avayKn. Mo to AOyo auTd oL ETILOTHES TTIOU CUVTPEXOUV TNV KUPLOL ETILOTA N
Tou vepoU tnv Y&poloyia (Metewporoyia, Quowkr, Mabnuatikd, MAnpodopikn, Mewloyia, Aacoloyia,
lewmovia, Blohoyia, kKAm.) anéktnoav véa dtaotaon. H avantuén toug anotelel mAéov Baaikr mpolindBeon
otn véa e€eAloaopevn popdn g YSpohoylag tnv «MeptBaliovtikr) YSpoloyia» mou £€eTalel TO VEPO WG
Baoikd mapayovia tou Quotkol MeplBdiiovtog. Zta mAaiola autd peAetatal n Yopoloyia pall pe toug
6V0 GAAOUG TTOAOUG TWV USATIKWY EMLOTAHWY TNV YS&paUALKN Kat Ttnv Yépovoutkn. Teheutaia e€ehicoovtal
WG OUTOTEAELG EMLOTAMEG, MEPAV ATIO TG KAACOLKEG YOPOAOYIKEG, YOPAUALIKEG Kol YOPOVOULKEG ETLOTAIEG,
VEWTEPEC ETUOTAMEG OMwG N «Ydpoyvwoiar», n «Mpdaown Y&povoutki», n «YSpoSLaXELPLOTIKA», N
«Xtovohoytar, N «ABANTIKA-Avauxikr YOPOVOULK», KATL

H S1apBpwaon tou Mapdvtog MovAUATOC Kveltal oe tpla eminedoa. To MPwTo KAAUTITEL Ta BACKA
otolxela ¢ Embavelakng Ydpoloyiag. To SeUTepo KOAUTTEL Ta BOOKA OTOLXEld TNG AUTOTEAOUG
gMOTAUNG ™G Aaowkng YSpoloyiag He Koppd Tou Ta Kedpahaita tng YdaroouykpAtnong Kot Tng
E€atuiodlanvonc. To tpito eminebo aoyoAeital pe Ta aVTIKEIHEVA TNG EMLOTAMUNG TwV YSatkwy Nopwv pe

£€udaon otn BEAtoTn aflomoinon Toug.

2. ENNOIEZ, OPIZMOI, ANTIKEIMENO
H YépoAoyia amoteAel tnv €mioTnun mou aCXOAs(TaL LUE TN UEAETN TWV UOPQPWV TOU VEPOU OTN
yntvn enwpaveia. H YépoAoyia Aoundv acyolsital ue tnv eupavion, tmv kukAopopia, thv katavourn, Ttic

LOLOTNTEC ((PUOLKEG, XNULKEC) Kol TIGC dAANAETLOPACELC TOU VEPOU LE TO QUOLKO TeplBaAlov kat tnv €ubLa

{wr. ATO TOV APOTAVW OPLOUO TIPOKUTTEL OTL N udpoAoyia XPNOLUOTOLEl, EVoOWHATWVEL Kol daveilgtal

otolxeia Kot SeSopéva MOAAWY EMLOTNUWY OTIWG N GUOLKN, N LETEWPOAOYIA, TO LABNUATIKE, N YEwAOYLQ, N

OTOTLOTIKA, N PEUCTOMNXAVLKNA, N XNUela, n yewmovia, n edadoroyia, n dacohoyia, n owkoloyia KA.

Avaloya pe tig paoelg (LopdEg) Tou vepoU Kal TIG LOLO-TNTEC Tou N uSpoloyia Slakpivetol oTig akOAoUBEG

ETUUEPOUG USPOAOYLKEG ETILOTI LEC:

1. YépousrswpoAoyia: H udpouetswpoloyioa anotedsi tov kAado tng udpoloyiog mou uereta ™ cuuBoAn
KOl TIC ETUNTWOELC TWV UETEWPOAOYIKWY PALVOUEVWY OTIGC USPOAOYIKEC Stadikaoiec. OUCLOOTIKA N
vdpopetewpoloyia aoxoAeltol KATA KUPLO AOYO HE TO CXNUATIOUO TWV VEPWV KAl TNV KATOVOUN KaL TV
popdn Twv USPOKATAKPNUVIOUATWY OTO XWPO.

2. Emwpaveiakny udpodoyia: H cemipaveiakn uvdpoloyia amoteAsel tov kAabo tng Ybpoloyiog mou
aoyoAeital ye ta ¢ KIvnong Tou VEPOU OTNV EMIPAVELX TNG VNS KAl oTa USATLVA pEUUOTA (XEIUAPPOUG,
otapouc), kadwe Kal UE TIC EMUTTWOELS TIoU N kivnon auth mpokaAsl. H smudavelakrn vSpoloyia
Slokpivetal mepaltépw oe onpatikolg utokAadoug onwe n Aaaotkn YépoAoyia, n Opewvy Yépovopia, n

MotauoAoyia, n Atuvoldoyia, n Xtovodoyia (KwtouAag 2001, MauAidng, 2007) kAT
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3. YépoyewAloyia n Ynoyeia Yépoldoyia: H vbdpoyswloyia amotedei tov kAado tn¢ Ydpoldoyia¢ mou
QaoyoAeiTat e TNV Kivnon Tou VEPOU EVTOC TOU yHivou UavéUa Kol TOUC UTTOYELOUC USPOPOPELC.

Emeldn n Yoépoloyia amoteAel plo oUVOETN eMIOTAN UE BEWPNTIKO KAL TIPAKTIKO (epnpUOCUEVO)
UTIOPBaBPo Kal emeldn ta Opla HETaEL BewpnTIKAC Kol EPOAPUOCUEVNC ETILOTAUNG Elval ouyxvd acadn n
Sucodlakplta, yla to AOyo auto yivetal Slakplon MeTafld Oewpntikng kol Eq@apuoouévng 1y TeEXVIKAG
YépoAoyiag. Enopévwe n Egnpuoouévn 1| Texviky YépoAoyia Kaleital o TOPENC TNG EUPUTATNG EMLOTAMNG
™¢ udpoloyiag, mou aoyoAeitol pe Ta MPOBARUATA TOU VEPOU ToU OXeTilovtal 1 adopolv UEAETEG,
KOTOOKEVUECG, AELTOUPYIEC, CUVINPNOELS, XPNOELG KATU USPAUAKWY £pywv. MePLOCOTEPA OXETIKA HE TNV
eruotAun g Y&poloyla umdpyouv otoug (KwtolAag 2001, Mamnaladelpiov 1980, MamapiyanA 2001,
Takkag 2004, Toakipng 1995).

Mpénel va emonpavOel otL n udpoloyikr Bewpla odeilel mavtote va emaAnBevel Ta BEWPNTIKWG
KOl TIPAKTIKWG OE SLAPOPECG MEPLOXEC KAL EMOXEC TIPOKUTITOVTIA TIOPLOUATA UE TPAYUATIKEG LETPAOELG KOl
kataypadeéc nediov otnv meplox ebapUoynG Toug. 2 SladopeTik MepimTwon n mpoomnabesia emPBoAnG
Twv uSpoloylkwy Bewplwv ot évav Un emaAnBeupévo xwpo odnyel og MOAU emiKivOuveG Kol SUOKOAEG
KaTaotaoel. Autd cupPaivel Adyw tou OTL oL uSpoAoYLKEC Asttoupyieg ival TOAU gvaiocBnteg os kAOe
XWPLKA N XPOVIKA HEeTaBoAn Kal emnpealovtal amo £vav oAU HEYAAO aplOUd acTtabuntwy mapayoviwvy.
Mo to Adyo autd, kaBe USPOAOYOG-UEAETNTNC MPEMEL VA YIVETOL 060 TO SUVATOV TILO YVWOTNG TOU XWPOU

KOLL TWV USPOAOYLKWV CUVONKWYV TIOU ETILKPOTOUV OTNV TIEPLOXI OTNV OTola TPOKELTAL VoL IO PEUPEL.

3. YAPOAOIIKOZ KYKAOZ

O udpohoyikog kUkhog (Hydrologic Cycle) r To opBdotepov udpohoyikn avakUkAlon adopad T YEVLKA
KukAodopla Tou vepol amo TG uypEG erudpaveleg (wKeavouc, BAAaooeg, AlveS, TOTAROUG KATY) TIPOG TV
otpoodalpa, TV Kivnon tou o’autryv, Thv emovadopd Kal TV Kivnor tou otn yhAwn emdavela, PExpL tTnv
emotpodn TOU O KATOLA amd TG YALVEG LYPEC emidaveleg. O uSpoloyikog KUKAOG dalvetal va punv €xel
apxn Kot TEAOG. OewpnTIKA armodeXOUOOoTE WG apXn Tou uSpoloykoU KUKAou Tnv g€atuion tou vepou. Ot

Sladopec paoelg tou uSpoAoyLkol kUKAoL mapoucialovtal ota Zxruota 1 kot 2.
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OIUBP OAOYIKOG KUKAOG

i ﬁ kTuuon vspoa \
otV arpéogaipa SUPTIOKVWOT
Egayvwon S

e .
!

IxAMA 1 : IXNUOTIKY amelkovion Twy Stadopwv pAacswv Tou uSpoAoyLKoU KUKAOU

IxAua 2 : Nototikn katd Horton anddoon twv Stadpopwv dpaoswv Tou udpoAoyikol KUKAoU (Zakkdg, 2004)
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4. 12TOPIKH EZEAI=H THZ YAPOAOTIAZ

To vepd w¢g to Adpeco ocuvbebepévo otolxeio pe tnv sruPiwon kal tnv e€€A€n tou avBpwrou
QMOTEAECE, Yl OAOUC TOUG TIOALTLOUOUG, oTolxeio puBoloyiag kal aviikeipevo Aatpeiag kat ¢plocodiac,
evw Atav mnyn dofaocwwv, nBwv, eBipwv kot Aaikwv mapaddoswv. Mo to Adyo auto eival patalo va
avalntnosl kavelg Tnv anapyn tng YSpoAoykng EMoTAUNG, Kal Twv MpwTwv YSpoAoykwv MNapatnproswv
Kol kataypadwv, mou Tautiletal oxedov e TNV MPWTN 0PYAVWUEVN KOWVWVia.

Ta nmpwta avBpwriiva USPaUALKA £pya Kol eMeUPACELC TTOU Kataypddovtol onuatodotolv Kat
gival ouvudaopéva pe TV gpdavion kot v eEEAMEN KABe TMOALTIOpOU. 'HEN oL mpwTeg KataypadEg ta
yvwotd Nel\opetpa, ou kKatéypadav Slaklpavon tng otadung tou Neidou, tomoBetn Bnkav oto didotnua
3500-3000 t.X. Tov 6° TL.X. aLwva TOToBeTOUVTAL TOL CUCTAUATA UETAPOPAS VEPOU, HEow Slwpuywy, amd
Tou¢ motapoug Tiypn Kat Eudpdtn mpog tig eldopeg medladeg tng Meoomotapiag. tnv EAAASa apdeuTika
Kol Kuplwg uSPeUTIKA €pya KaTaypAadovTal KATA Toug IpoioToplkolg xpovouc atnv Kpntn, MNelomndvvnoo,
Jteped EANGSa, Osooalia, Makedovia, ‘Hmelpo kal o OAa ta vnold tou Alyaiou MeAdyouc. EEdAAou o
NuiBeog HpakAng efetéhece oelpd uSpavAikwv €pywv (OL Itudalibeg OpviBec kol n Aspvaia Yépa
oxetilovtal pe amofnpovon Twv avtioTolwv eAwv, N KOTPOC Tou AUYEIOU OMOTUMWVE TNV EKTPOTI TOU
notapol AAdewol, n maAn tou HpakAr pe to Bed-motapd AxeAwo cupPoOAlle tnv MPwTn Tpoomabela
neSVAG EKTPOTNC TOU ToTapoU, KATL) (MauAidng, 2005). InUavTikd apSeuTika £pya Kataypddovtal otnv
Kwnaida, Tov AAPeLO Kal Tov AXeAwo KOTA TV Mpoiotopikr mepiodo evw tnv nepiodo 1250 T.X. HEXPL TO
800 r.x. kataypddovTal To MPWTA CUCTNUATIKA £pya aglomoinong tou vepol otnv ABnva, blaitepa and
tov Meloiotpato. O IOAWVAG OUVETAEE OXETIKOUG VOROUG SLOXELPLONG KoL TIPOOTACIOC TOU VEPOU UE
XOPOAKTNPLOTIKH TIEPLTTTWON TNV AMayOpeLcn T dlavolEng mnyadlwv os andotacn Ukpotepn Twyv 200m. O
Imnokpdtng amédelle melpapatikd tn Swadikacia tng efdtuong. O MAATwvag KAl o ApLOTOTEANC
npoomnabnoav va eppnveloouv TI¢ Sladlkaoieg Kat TI¢ daocelg tou uSpoloykol KUKAoU, TNV Bla emoxn
Tou otnv Ivdia ywvétav n mpwtn MocoTLKA LETPNON TNG BPoXNG e Evav TUTIO BPOXOUETPOU.

INUOVTIKO pOAO yla TV avamtuén tng Yopoloylag Tou umoyelou vepol €mMalEe n €mVONCN Twv
«Kavar», dnAadn twv Sltacuvdedepévwy dpeatiwv pe ta uToyela Kavala. To e€eAlypévo auto oclotnua
peTadopag vepol eAaxLoTomoLel TNV e€ATULON KoL avartuXOnke o EnpoBepULKEG TIEPLOXEC OTWG N apyaia
Mepoia. Otav BAEnel kaveig éva "Kavat" amo PnAd, £xelL Tnv evtunwon OtL PAENEL pla euBeia ospa anod
MUPUNYKODWALEG OKOUUEVEG OTNV AUUO TNG €prjpou. Autd ocupPaivel ylati €va kovat amoteAeital
OUCLAOTIKA amo KABeteg onpayyeg (mnyadia) mou ekvouv amo éva emikAlvég enimedo, PnAotepo amod
outo tneg medladag, kol cuvexilouv oto medvo Kal ayovo £dadog os amootacn 20-200 HETPWY HETOED
TOUG, €WC OTOU TPOOEYYIoOUV €vav OLKIOPO. KOVTA OTnNV KATOLKNUEVN TIEPLOXA TO VEPO OQPKETA CUXVA
Sloxeteletal oe emiyeleg de€apevég 1 KavaAla, ta omoia SleukoAUvouv thv Apdsuon Twv XwpadLwy,

nipopnBevovtag mapaAAnAa TouG KATOIKOUG e VeEPO.
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Ewkoveg 1: Kavadrt otnv MNepoia kat «Noapadeloéviog» KATIOC UE VEPO.

H Aettoupyla twv kavat Paociletol akplPwg otnv eKUETAAEUON TwV KAloswv Tou £8ddoucg, £T0L WOTE va pn
XPELAlETAL AVTANGCN TWV LSATWVY UE TEXVNTO TPOTO. MapdAAnAa, o Tpomog Aettoupyiog toug Sev emiPapuvel
Tov ubpodopo opilovta oUTeE 0dNyel KOl 0 UTEPAVTANGN, apa Sev eyKUOVEL Tov Kivouvo va epaBouv ta
nnyadia. Ma autév akplPwg to AOyo Kal Ta KAVAT, KE TNV KATAAANAN ocuvinpnon, Unopolv va €Xouv
Sapkela Lwng YIAadwyv xpovwy. Xdpn ota Kavar, ot Népoeg SnULoUpynoav 0AOELG AMiCTEUTOU KAAOUC TToU

ovopuafovtal paridaiza. Tov 0po Kol Tnv €vvola Tou mapadsicov SaveloTnke o XpLoTLAVIKOC KOGHOC.

Ol Pwpaiol otApléav tnv avamtuén Kol ThV EUNUEPLA TOUC EKTOC amo TNV SLavolén Twv yvwotwy

6pouwyv (Eyvatia 086¢, Arutia 086¢ KATT) KUPlwG o BaupAoTd USPEUTIKA £pya PEYAANG KA{pakag mou
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tpodobdotolv pe vepd TIC PeYAAeG TIOAeELC TG AuTokpatopiag, evw mapaAnAa e€aoddiillav KaAUTePEC
TIOLOTIKEG OUVONAKEG peTadopdg tou vepol. Amd to 1250 otnv Kiva xpnoipomotolvtal KUAwSpLKAa
BpoXOUETPA, AVTIOTOLYO TWV CNUEPLVWV.

Me tnv Avayévvnon ot Leonardo da Vinci kat Bernard Polissy mpoonaBoUv va avaAlcouv Kal va
KATAVOR o0UV TIG PAOELS TOU USPOAOYLKOU KUKAOU KoL TO KaTopBwvouv HE apKeTh emttuxia. Tov 17° alwva
oL Pervault, Mariotte kot Halley Sivouv onuavtiki wBnon otnv YSpoloyia. Tov 18° awwva yivetat n
avakalun tou owAnva Pitot, kat n efiowon tou Chezy. Emiong ylvovtiaL O TPWTEC CUOTNMOTIKEG
uvbpoloyikég apatnproslc and tov AyyAo Dobson kat epyaciegc dtadpopwv aMwv epsuvntwy (Antonio
Vallisnieri, Antonio Mario Lorgna, James Jurin).

Tov 19° awwva apxilouv ol MPpwWTeC avalUoel; SeSopévwy Mapoxic PEUUATWY amd tov Heinrich
Berghaus. Tnv i6la emoxr cuoTNUATOMOLOUVTAL Ol USPOUETPHOELG TTIOTOUWY O€ TIOAAEG YWPEeC. OL epyacieg
twv Darcy, Bazin, Ganguiller, Kutter, Manning, katéAnfav otn &latimwon oAPOUWY HaABNUATIKWY
eflowoswv. H opBoloyikn péBodog Bepehiwvetal and tov IpAavéo Mulvaney. TEAOC GNUOVTIKO YEYOVOC
amnotelel n epyacia tou Darcy ylo Thv USpoAoyia TwV UTIOYELWVY VEPWV.

Tnv mepiobo 1930-1949 onuavtikeg sival ol mpoomndBeleg twv Shields, Meyer-Peter, Einstein yia
euBabuvon ota BEpata NG OTEPEOTOPOXNC TWV PEUUATWY. ETtiong, elcayetal to povadiaio udpoypadpnua
Sherman 1o 1932 (Linsley et. al., 1949), pueAetdatat To MAeOVACUA TNG BPOXNC KAL ELCAYETAL N ZTOTLOTLKI OTN
MEAETN LSPOAOYIKWY DALVOUEVWY. TN CUVEXELD N €EEALEN oToug H/Y KOl N KATOOKEUH OpYyAVWVY HETPNONG
peyaAng akpiBelag Sivouv tn Suvatotnta otnv Ydpoloyia va avamtuxBel akopa meplocodtepo. Me 1t
XPrnon OAOKANPWHEVWY SIKTUWV TOpATNPAOEWY OAAA KOl T CUCTNMOTLKA KoL YprRyopn availuon twv
6ebopévwv n YSpoloyia ylvetal amopaitntn yla TOV TPOYPOUMOTIONO, TO OXeSlAopO oAAd Kal TN
Sloxelplon o€ MpayUATIKO XpOVO TWV USATIKWY TOPWV EVPUTEPWYV TIEPLOXWV.

JAUEpa KaTavoeital kat avadukvevetal n afia tng udpoloyiag yia tnv opBoloyikn Staxeiplon Twv
USATIKWY TIOPWV KoL Tou TEPLBAANOVTOG, EVW SN SnNULOUPYOUVTAL TPLTOYEVELG ETLOTHUEG TTIOU otnpilovtal

o€ peyalo Babuo otnv Yépohoyla (m.x. Alaxeipion Yoatikwv MNopwv).
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5. ANATQIrH BPOXOMETPIKQN ZTOIXEIQN ZE AIAOOPETIKO YWOMETPO

(MEGOAOZ BPOXOBAOMIAAZ)

Juxva n ocuumAnpwon twv PpoXoueTplkwv Sedouévwy evog otabuol kablotatal €¢ikty amo Tnv
napatrnpnon OTL To oNUeELako VP og Bpoxng audavel pe tnv avénon tou uPopéTpou. H mapatipnon auth
elval blaitepa xpnoLdn ylo omoladnmote oavaywyr PPOXOUETPLKWY TOPATNPHOEWY, Ot OLodOPETIKO
vopeTpo amd To apXlko. H péon av€non Tou €TNOLOU OnUELOKOU PBpoxoueTtpilkol UPoug, avda 100m
avénon tou uPopétpou, ovopaletal BpoyoBaduiba. H BpoxyoBaduidba ocuviBwg MPOKUMTEL, yla KAOe
TiEPLOXN, MO TN ypadlki TAPACTOON TwV HECWV ETAOLWV BPOXOUETPKWYV LYWV TwV PPOYXOUETPLKWY
OTOOUWVY TNG TEPLOXN G, OE CUVAPTNON LE TO UPOUETPA TwV otaBuwy. TMoAAEC DopEC N euBela YPAUULKAC
TaALvdpdunong, Mou XapACcOETAL YLO. TOV TpoodLloplopnd ¢ BpoxoBabuidag, mpokumtel pue xapunAo adud
VPOUULKAG CUOXETIONG. TNV Meplmtwon autn TpENeL va eheyxBolv ol duvatdtnteg efaipeong KAMoOLwY
otabuwv | 0 XWPLOMOE TNG TIEPLOXNG OE UTOTEPLOXEC, OTLG OMOLEC Vol TPOKUTTEL n €uBsia ypapuun

TAALVEPOUNONG UE LKAVOTIOLNTIKO CUVTEAEOTH YPAUULIKAG CUOXETLONG.

> Avaywyn oto uéco UYOUETPO THC AEKAVNC

To UPog Bpoxng mou dev AapBavel utOYn TO MPOYHOTIKO HECO UPOUETPO TNG AEKAVNG, OAAG TO
UOUETPO TWV oTaBuwyY, XpeLaletal S10pOwaon. TUVENWG, O HULa AEKAVN ATOPPONC TIOU Ol TIEPLOCOTEPOL
otaBuol €xouv egykataotaBel ota Medvd, UTIOEKTWUATAL N TPAYUOTIKN eTlpavelaky Bpoxomtwon Kot
avtiotpoda. lNa to Adyo auto, amatteital n Sopbwon g emidpavelakng Ppoxdéntwong pe Pdaon to
TPAYHATIKO pEco VP oOpeTpo TNG Aekavng. H 810pBwaon mpolmoBEtel tnv ektipnon the BpoxoPfadbuidag kot
™¢ Sladopdcg Tou HECOU OTABULOUEVOU UPOUETPOU TWV OTAOUWY Ao TO MPAYUATIKO LECO UYPOUETPO TNG
Aekavng (OAokag, 1986). MNa tnv elpeon tTng BpoxoBabuidag, cuoxetiletal ypapplkd n Bpoxomtwon tTwv
otaBuwv Kot to UPOUETPO Toug. H KAlon tng euBeiag mou oxnuatiletatl (A=0.0386) eival n BpoxoPabuida,
Sivel dnAadn tnv avénon tou etrolou LPoug BpoxomTwaong He To UPOUETPO. TuvnBwe n PpoxoBadbuiba
ekppaletal o mm UPoug Bpoxng ava 100 pétpa petaPfolng tou vpopétpou, dnAadn, oto oxiua ival ion

pe 3.86.

y = 0.0386x ~ 67.895
(2 = 0.9089

Bpoyontworn [mm)
©
o

S0 250 450 B850 850 1080 1250
Ywoperpo (M)

IXAna 3: Mpap ik moAvdpounon Hetaty Bpoxomtwaong kat uopéTpou
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Napadewypa : Na uroloytotei to Léoo etrioto UYog Bpoxrc (M.E.Y.B.) oto uéco UYOUETPO TNG AgKavng
arroppor¢ e ta akoAovBa dedousva:

e BpoyoBaduiba 135mm/100m

e yYouetpo MetewpodoyikoU Staduou 75m

e Meéoo etrjoto uo¢ Bpoxnc 679mm
Youetpikn dtagopd: H med — H M.5. = 360 -75 =285m
BpoyoBaduida: 135mm/100m onuaivet ot yia kade 100m avénong vouetpou, n Bpoyontwaon avéavel
kata 135mm. Me v antAn uédodo twv tptwv dnAadn:

Kade 100m avénon Bpoxnc¢ kata  135mm
2ta 285m “ =384,7mm

Emtouévwe MEYB (tou Hmed) = 679 + 384.7 =1064.7mm = 1,064m

H oxetikn e€iowon eivat:

P uéoou uouétpou=P (otaduov avapopdc)+(Yyouetpikn dtapopa AH*BpoxoBaduidoa)

700
600
500 }
E |00 Le—— 1
> T (360m)
& | 200 ——
1005/—““"
- Mer. Zrabpog
(75m)
1 4 e | L jog —_ L
0.0 1.0 2.0 3.0 4.0 5.0 6.0

IxAMA 4: Aneikovion tng ubopetpikic Stadopdc otaduol avadopds Kat péoou LY OUETPOU AEKAVNG AIOPPONS
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B. AA2IKH YAPOAOTIA

Katappaktng otn XaAkidikn

20




Aaoikn Yépodoyia & YSativol Mopoti-Tkavatoiog X.

1. EIZATQrH

1.1. YAPOAOTIKOZ KYKAOZ KAl AAZIKH BAAZTHZH

Mevika to tept Tou udpoAoyLkol KUKAoU SladapBavopeva mapatiBevtol oTa oXeTIKA KepAaAala Tou
pépoug | (Emupavelakny YSpoloyia). H aupeon efdptnon tng dacikng BAAotnong amd TG KALLATIKEG
ouvlnkec (Bpoxng, Bepuokpaocia), kabBwg kal n eflooppomiotiky Spdon Twv dacwv, Ue TN Snuloupyia
MIKPOKALUATWY, oploBetel TN otevr) oxéon Tou OA00oUG HE TO GUOLKO aAAA Kol TO avOPWTOYEVEG
nieptBaiAov. NapaAAnAa n Asttoupyia TNG PAACTNONG WC TPOCTATEUTIKAG OUTTPEAOG OTNV EMLOETIKN SUvapn
™¢ BpoxNg koL n pUBULON TNG AMOPPONC UE HETATPOT) CNUOVILKOU HEPOUC TNG €MLPAVELAKAG KAl €V
moAAoig {nuioyovag amoppong o emBupuntr evdoppon f 6inBoulpevn amoppor AmoTteAOUV EEALPETIKNG
onuaociag moapapéTpousg Tou USPOAOYIKU KUKAOU. O pUBULOTIKOG pOAOC Twv Saowv OTIG USPOAOYIKES
Slepyaociec amotelel kepoAalwdoug onpacioG USPOAOYLKH TIAPAUETPO KOl WG TETOLN TIPEMEL va
avtlpeTwrtiletal. I6taitepa og ENPoBEPUIKEG 1) EAAELUPATIKEG OE VEPO (TTOOOTLKO, TIOLOTLKO) TIEPLOXEG, OTIWG
ol Meoooyelakég, n yvwon tou uSpoloylkol polou Twv Sacwy Kol LoLaitepa Twv CUYKPOTNHEVWY SA0WY
amoteAel onupavtiky cupPoAn otnv Katavonon, pubulon, avileTwrion Kal aflomoinon twv Slapopwy
otadiwv Tou uSpoAoykol KUKAOU emwdeAeia TOU KOWWVLIKOU GUVOAOU Kal Tou GpuaoLkoU mepLBAANOVTOG.

JUpdwva pe TIC Paceslg Tou USpoAoylkoU KUKAOU, HEPOG TOU VvepOU TWV TILTTOVIWV
KOTAKPNUVIOUATWY (Bpoxn, Xtovi, XoAdll kAm) sival umoxpewpévo va StakpatnBel otnv ¢putokoun tng
Sdaolkng BAaotnong (6evépwdng, Bapvwdng, mowdnc) mptv tnv adLen kal pEtpnon tou oto £dadog. Me tov
TPOTO QUTO, OMWG YIVETAL APECA QVTIANTITO, LELWVETAL ONUOVIIKA N adLKVOUUEVN KoL LETPOULEVN OTO
€dadog mooOTNTA TWV TIUTTOVIWV KATOKPNUVIORATwY. H moocotnta auth (udatoouykpdtnon)
ETAVOKAUMTEL OTNV atpoodalpa wg e€dtuion tng GUTOKOUNG TNG PBAdotnong. To umdAouto Twv
KOTAKPNUVIOUATWV Ttou $pOdveL oto €6adog £xeL TIG €€NG TIBAVOTNTEC:

e va SlakpatnBel oto emidavelakd £€5adog Kot TIG eMIPAVELOKEG KOIAOTNTEG. ATO eKel elte dueca
(ameuBelag e€atuion), eite £ppeca SLOPECOU TOU GALVOUEVOU TNG EEATULONG KO TNG SLamvon g Twy
dutwv (e€atpioldlanvon) emavépyetaL oTny atpoodaLpa.

e va &inBnbel mpog ta Pabltepo OTPWUATO CXNUOTI{OVTOC UTIOYELX VEPA, TINYEG, GPEATLOUG
0pL{OVTEC Kol BACLKEG TIAPOXEC XELUAPPWV.

e TO N SlakpatoUpevo oto £6adog Kal TG £dadlkEC KOWNOTNTEG vePO Kal to Un SinBolpevo
mAeovalov umoxpeoUTal va KLVNBel Katd tn HéyLotn KALon, UTo TNV emnpeLav TG BaplTnTag MPOG
TIC XOUNAOTEPEC TTEPLOXEC, oxnpatilovtag To GALVOUEVO TG AMOPPONC. H cuyKevtpwuévn amoppor)
oTn ouVEXEla oxnuoTtilel ta Stadopou tumou udatwva pelpata (xelpappot, xelpappomdtapol,
motopoi, peydAoL motapotl) mpv Thv KatdAnén tng otoug teAtkouc amodékteg (Alpveg, Odlaoosg,
wkeavol), amnod omou enavépyetol we s€atutl{opevn vypacia otnv atuoodalpa Snuoupywvtag Ta

VEDN.
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AT Ta Tapandvw POKUTTEL OTL evw to KUpLa otadla (pAaocelg) tou yevikol udpoloyilkol KUKAoU
popdomololvtal Katd to IxAua la, otoug tormikoUE udpoloywols KUKAOUC, Omou umdpxst BAdotnon

(MBadia, Bapvot, uPnha ddon), ekei n oslpd epddaviong Twv otadiwv Stadopormoteital katd to IyAua 1p.

Kataxkpnuviopara Karaxpnuviopara

Ixfuala. Sxrfpa 1B.

Karaxkpnuviopara

Ydaroouykpdammon

KOung

Awanepwoc
Bpoxn

AuviBnon

IXANA 2: AacoiiSpoloyikdg kUkAog (H usatoouykpdtnon tehikd emioTpédel otnv atudodalpa weg sEdtuion).
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1.2. ANTIKEIMENO AAZIKHZ YAPOAOTIAZ

H Aaown YépoAoyia (Forest Hydrology) sival n €miotiun mou aocyoAsitol pe TG apolpaleg
emdpaoelg HetafL LSPoAOYLKOU KUKAOU Kal SaoLKNG PAAOTNONG 1) TANPECTEPQ N ETLOTAMN TTOU £EETATEL TIC
auolBaleg oxéoelg petafl kukAodopolvtog USATOG Kol SOOKWY GUTOKOWVWVIWY. Emouévwg n Aooikn
Yépohoyia amoteAel kKAado tng Emudpavelakng Yopoloyiag kabBdoov n BAdotnon unépkeltal tou £dddoug
KOl AOTEAEL TOV TPWTO SEKTN TWV TACNE GUOEWC KATAKPNUVIOUATWY. MapdAAnAa n PAdotnon, WSlaitepa
n daolkn, anoteAel €évav onuavtikd udpokatavaAwTtr), Tou amnalttel avaloyn vypaoia yla thv eniBiwon
Tou. H onpavtikn Stadopomnoinon tng Saotkng BAAoTNoNG EVOVTL TNG TEXVNTNG (KOAALEPYELEC) EYKELTAL OTO
oTL To 8A0o¢ nmpocapudletal kal o cuvBnkeg Aewpudploag, oe avtiBeon pe TIg KAOAALEPYELEG TIOU ATOLTOUV
apbeuon ylo va mapayouy Thv eTBUUNTI Tapaywyn).

AMo TO MOPATAVW TIPOKUTITEL OTL TO OVTLKELHEVO TG Aaoikng YSpoAoyiag ival n peAétn ko n
€pEUVA TOU OUVOAOU TWV AMECWV N ERpECcWV apolBaiwv oAANAEEQPTACEWY TWV SaCKWV
GUTOKOWVWVLWY KOL TOU OE QUTEG TILMTOVTOG 1) SLAKIWVOUEVOU VEPOU, UE TEAIKO OTOXO tThv 0pBoAoyki
Kivnon tou enwdeleia tov Puoilkol MePBAAAOVTIOG AVATIOCTIOOTO UEPOG TOU OMoOiou amoteAEl o
avOpwmnog. lSlaitepa Ta EMIPUEPOUC QAVTIKEIUEVA, TIOU Tipaypatevetal n Aaotkrp YSpoloyia eival ta
akoAouBa:

e Aaowkn BAGOTNON Kal Katakpnuviopata

e Aaowkn BAdotnon Katl udatocuykpAtnon

o Aaowkn BAdotnon kat e€aptiodlanvon

e Aaowkn BAdotnon kat S1nbnon

e Aaowkn BAdotnon Kal anoppon

o Aaowki BAGOTNON KAl XELLAPPLIKA PaLvOpEVa
e Aaowkn BAdotnon Kat moldtnta vepol

e Aaowkn BAGoTNON Kol TAAQLOUETEWPOAOYLA

‘Ocov adopd Ta AMOTEAECUATA ETILOTNHOVIKWY EPEUVWY, TIOU adopolV T AVIIKEIUEVA TNG AdOLKN
Y&pohoyiag, mpémnel va tovioBel otL avutd Bpiokouv ebappoyn HOVo otnv meploxn mou die€nydnkav, 1 os
TIEPLOXEC HE TIOPOUOLEC KALUOTIKEG, €dadoyswAOYIKEG KATL. ouvOnkeg. Mo To AOyo auTtod TIPEMEL Ol
evlladepopevol va eival e€aLPETIKA TIPOCEKTIKOL 0T XpAon TNV avadopd EPEUVWVY, TTOU EyLVaV O GAAEG
XWPEG, N TIEPLOXEG e eVTEAWC SLadopeTIKO oTabuLko meplBaliov. Qg akpaia mepintwon StadopeTkOTNTOC
ovadépovtal oL Sac0USPOAOYLKEG OXECELC TNG €vTovo ENPOSEPUIKNG TtEPLOXNG TNG ZoxApag, Omou To
e\dyloto péoo etrolo UYPog Ppoxng Kupaivetal mept ta 76mm, (Kelly, 2014). ue apKeTEG MEPLOXEG TNG va
$Oavel 1 va Eemepva Ta 250mm, pe TNV €vtova uypn Kot Puxpn Zinpla 6nou dpwe To péco PO BPoxXNg
avepyetal mepinou og 350mm (gival PLKpOTEPO TNG ZaxApac), KABOTL Ta Katakpnuviopata eival Kuplwg pe

™ Hopdn xoviou.
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1.3. IZTOPIKH EZEAIZH THZ AAZIKHZ YAPOAOTIAZ

O avBpwmog amod tnv Umapén Tou, aAAA KUPLWG ATO TN CUYKPOTNON TWV MPWTWV OPYAVWHEVWY
Kowwviwwy, fovoe pe pla Stapkn mpoomnabela e€oodpAALlong TOCO TOU avaykaiou vepou, OGO KoL TNG
amoduyng tng {nuoyovag dpaoncg tou. Eival AoYIKO EMOUEVWC VO UTIAPXOUV TIPOGOPLKEG 1 KOL YPOITTECG
oavadopég pavopévwy Tou oxetilovral e Tov uSpoAoyLko KUKAO. Agv gival Tuxaio OTL OAeG oL MaAALEG Kall
oL ouyxpoveg Bpnokeieg €xouv avadopig oto PALVOUEVO TOU KOTAKAUGUOU, TIOU QATOTEAEL TNV TPWTN
ypamtr udpoloyikr avadopd. Eival emiong BEPato OTL OAoL oL peydAol apyaiol moAttiopol (Kwélol,
lanwveg, Ivéol, Mépoeg, Aoouplot-BaBulwviol, Xettaiol, Alyumtiot, EAANveg, Pwpaiotl kKAT) odelhav Toug
EVIUTIWOLOKOUG TIOALTIOMOUC TOUG EKTOG TWV AAAWVY Kal 0Ta BaUPOoTA Kl EVIUTIWOLAKA USPAUALKA €pya
nou oxedilalav kal ektéAecav (Kpepoaotol KAmol tne BaBuAwvag, Neihog, Kitpwvog Motapdcg, AxeAwoc,
Yépaywyeio kAm). Onwg eivat puolkd udpaulikd €pya Xwplc avaAoyeg USPOAOYIKEC TOPATNPROELSG
(Bpoxég, otaBuec mAnuuupwy KAT) &ev Atav duvatov va uAomotnBolv. Emopévwe elval mépav kabe
BeBalotntag OtL 6ol oL apyaiot MoAwtiopol Sie€nyayav oxXeTIKEC USPOAOYIKEG TTapaTNPHOELS. EVOEIKTIKA
Eavaavadpépovrtal ol kataypades Bpoxng twv Kwélwy, IvBwv kAT, ta NelAopetpa (oTtaBunuetpa) twv
Alyumttiwy, TIc USPOAOYLKEC TTapaTnNPrOELlG Kot avadopeg twv apxaiwv EAAAvwy lotoplkwy, Notntwv Kal
OWocodpwv (Hotodog, Ounpog, Hpddotog, AplototéAng, @aAng, MAGtwvag KAT).

Me &edopévn TNV avaykn Tou TPWTOU avBpwrou va £xel mpocBacn oe Tpodr KoL VEPO HE
Tautoxpovn mapoxn achaAols Katolkiog Kal pe Bepfatdtnta OTL oL MPWToL AvBpwWIoL yla Toug AOYoug
outol¢ edpaotnplonololvto oe §acLkA olKoouoThHaTa MAoUoLa o€ vepd, Tpodn Kal oTEyn elvol AoyLKO va
umnpxav avaloyec SacoUdpoloyikeég mapatnpnoelc. Ol MaPATNPAOEL OPWE QUTEG av Kal ATav {WTIKAG
onpaoiag yla tov avbpwrmo nmapépevay otn odaipa Tng napadoong, Twv dofaclwv Kal tng Bpnokeiog (..
Nedbehnyepétng-Kepavviog Alag, KatakAuopot, ESEp kAm).

OL apyaiot EAANveG Ttapouciaoav ypamteg avodopEg yla To VEPO Kal Tov KUKAO Tou, Slatinwaoav
OXETIKEG Bewpleg Kal avémtuéav USPOAOYLKEG Kal USPAUALKEG eDAPUOYEG OXETIIOUEVEG UE USPOAOYLKEG
napatnpnoelg. OL Pwpaiol mou akolouBnoav Paoclldpevol ot eAANVIKEG Bewpleg kol ota mAaiola
EUMESWONG KAl aVAMTUENG TNG autokpatopiag toug, pog €dwoav Baupoaotd udpauAlkd €pya, Tou
otoxevav Kupilwg otnv UOpeuon TwV MOAswV (Ubpaywyeia), N TNV e€aoddAion Twv 0dwv PeTAPOPAG Kot
Slakivnong avBpwnwv Kol gpmopsupdtwy (yedupla). Katd to Mecalwva avadopéc ylia uSpauALkn
Spaoctnpotnta 6ev umadpyouv KalL ¢alvetal OTL TV emoxn auth SlaKOmnke KABe USPOAOYLKN
Spaoctnplotnta. Emouévwe katd tnv nepiodo autn dev pag sival yvwotn n unapén Saolkwv USPOAOYIKWY
YVWOEWV ) epmelpLwy omd dtadopoug Aaolg.

Me tn Snuoupyia Twv mpwtwv Aacoloyikwy IxoAwv otnv Eupwrnn mepinou mpwv and 200 xpovia
(Nancy, Tharand, Giessen KAT), kal Tnv €vapén TNC CUOTNUATIKAG OToudnc tou SA&coug, Twv SACLIKWY

dUTOKOWVWVLWY KAl KUPIWEG TWV OXECEWV TOUC UE Ta SOWLKA oTolxela Tou meptBallovtog, dpxloov va
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Sle€ayovtal oL TPWTEG CUCTNUOTIKEG Sacol6pOAOYIKEC TAPATNPAOELS KoL VO SNLOUPYOUVTAL Ol TIPWTEG
EUTELPLKEG KUPLWCE YVWOELG, TtePL TwV apolBaiwv emdpaocwv HeETaty Twv Saowv Kal Tou KukAodopouvtog
0oato¢. ISlaltepa n €peuva eMIKEVTIPWONKE KUPLw oTo PaLvopevo Tng uSaTtoouykpATnong.

OL mpwTteC HETPROELS TNG udatoouykpatnong dacwv éywvav amnod tov Krutsch (1948) otn Mepuavia
to 1863 (Weihe, 1974). Emiong otn lepuavia o Ebermayer (1973) peAétnoe tnv udatoouykpdtnon
gpuBpelatng, Ofuag kat Mevkng (Molchanov, 1960). O Mathieu otn FaAAla (Mathieu, 1978), ueAétnoe tnv
vdatoouykpatnon 6&dacoug Ofudg (Delfs, 1955) kot o Hoppe (Hoppe, 1896) tnv avtiotoxn
vdatoouykpatnon epubpehdatng, Saowkng Mevkng kat Ofudg (Kittredge, 1948). Itnv mMpwnv ZoPLETIKNA
‘Evwon, o Okhlyabinin (1913) mpo£fn os avtioTolyeg LETPNOELS TNG USATOCUYKPATNONG SA00UC TTEUKNG.

Ol TPWTEG OUOTNUOTIKEG, EKTETOUEVEG Kal TOAUXpoveG OSa00USPONOYLKEC E£PEUVEC yla TOV
uSpohoykd poho Twv Sacwy, éyvav apxikd otnv EABetia mept ta téAn tou 1900 kot Tig apxég tou 207
awwva. Ou €peuvec €ywvav umMO tnv emormtela tou EABetoU kaBnynti tnhg Aacoloyikng IXoAng tou
MoAutexveiou tng Zupixng A.Engler. Ta amoteAéopata mou SnpooleuBnkav to 1919 ue tov titho: «Epsuva
™G enidpacnc tou SAcoUC oTa USATIVA PEUUATA», OTTOTEAECAV OTAOUO avadopdg yla TNV EMOXA EKELvN,
WOlaitepa 60ov adopd T OXECELC TOU SACOUG KAl TOU amoppEovtog vepoU. Katd to iSlo £€tog (1919)
SnuootlelOnKav Kal Ta AMOTEAECUATO CUCTNHOTIKWY EPEUVWYV TOU ApEPLKAvVOU KaBnyntrn Horton yia tnhv
vdatocuykpatnon MoAAwv Sacomovikwy eldwv. Ol duo TapamAvVwW £PEVUVEC ATOTEAECAV Ta OgpEALa TNG
Aacikng YSpoloyiog kal To €vaucoua yla tThv Mepoltépw avamtuén tne. To melpdpata tou Engler mou
ocuvexloBnkav péxpl to £€to¢ 1960 mepinmou, amoteAolv PEXPL CNUEPA TIG MOKPOBLWTEPEG CUOTNUOTLKEG
SaooU8poloyLkeg mapatnpriosls. Metd touc Engler kal Horton mAnBoc enotnuovwy os S1adpopeg XWPES
ooxoAnbnke pe moikila Aacikd Y&poloyilkd mpoPAnpato. e autd cuvéBale n iSpuon mMoAAWV VEwV
Aacoloylkwv IxoAwv Pe tn Snuoupyia Yépohoyikwv-YSpauAwwy Epyaotnplwy, kabwg Katl n dnuovpyia
MoAUdpBUWY Aactkwv YSpohoywkwyv Epsuvntikwv 1 MetpnTikwy KEVIpwv aoXOAOUUEVWY HE €LSIKA
udpoloyikd Bépata. Etol Eekivnoe va e€ehiooetal n olyxpovn Aaotkr) YopoAoyikn Emotiun.

ISlaitepn avamtuén mapouciace n Aaciky Ydpoloykny Emiotiun apéowg HeTd to SeUTEPO
TIAYKOOULO TIOAEWO, W8Laitepa otig HMA kat otnv Téwg Evwon ZoPLETIKWY Z0CLAALOTIKWY ANUOKPATUWY Kal
apyotepa otn Meppavia, g xwpes twv AAewv (Auotpia, EABetia, ItaAia, FaAAla) kal TIG ZKAvOLVOPLKEG
XWPEC. ITNV avamtuén auth, onwg avadépbnke TponyouUEVwe cuvEBaAe Ta péylota n dpuon VEwv
Aacoloylkwv ZxoAwv, n dnuloupyia oe autég e€elbikeupévwy Epyaotnplwv kal n dnuloupyla Kévipwv
(IlvotttoUtwv) Aaoikwv Epguvwy o€ OAEG TIG AVETITUYUEVEC KaL O TIOAAEG OVATITUGGOUEVES XWPEC.

O Horton (1919) Sietinwoe pe Baon Ta AMOTEAECUATA TWV EPEUVWV TOU TNV aKOAouOn yevikn

oxéon, n omolo ouveyilel va LoVl péxpl onuepa (Kittredge, 1948):

[=S*T*K*E
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Omnou:
I = Y&atoouykpatnon (Interception)
=  Ikavotnta vudatoouykpatnong (Storage Capasity) e mm uTd cuvONKEC vNVEULOG
= IX€on TnG oUVOALKNG eTdaveLag TnG BAdotnong tpog tnv tpoBoln tng (Leaf index-LAl)

Toyutnta e€ATULONG TOU VEPOU Ao TNV Kopootéyn (mm/h)

— m ~ (9]
]

= Awdpkela Bpoxng (h)

Ermonuaivetal otL adopun tng wbnong tng Aacoldpoloyikng Epeuvag otic HMA £6woav ol
MEYAAEC MANUUUPES Ttou 1937 Tou Miowour, ol omoieg amodobnkav (Barner, 1961) otnv aAdylotn
KaTaAnoteuon Tou SaolkoU MAOUTOU TNG Xwpac. EKToc Tou Horton moAAol apepikavoi Aacoldpoloyol,
onw¢ ot Kittredge 1948, Rowe and Hendrix 1951, Trimble 1959, Rogerson 1968, Hewlett 1982, kAm.,
0OXOANBNKAV CUOTNUATIKA HE TO aVTLKEIpEVO TNG Aaoiknc Yopohoyiag. Onwe avadépBnke oL XWPEG TG
TEwC JoPletikng Evwong Kal Wlaitepa n Pwoia (xwpa pe mapadoon otnv Aacikry Yoépoloyia) umnpéav
MPWTOMOPEC otn powbnon tng AacoldpoAoyikng Emotnung He e8Ik Yveia otn cupBoAn Tou Aaoikou
IvotitoUtou tng Akadnuiag tng mpwnv EXZA. 3tn Pwolia ol €psuvec Stadpopwv AacoldpoAoyilkwy BepdTwy
éywav and Pwoouc YSpoAdyoucg, Aacohdyouc, Metewpoldyouc kat OoAdyouc, amod Ti§ apxéC tou 20
aLwva KoL OXeTIka avadEépovtal ol dacgoldpohoyikeg €peuveg twv Okhlyabinin (1913), Mororov (1926),
Nesterov (1932), Eitingen (1932, 1938, 1939, 1945), Kharitonov (1940) kot mToAAWV GAAWV.

Toviletol OtL KUpLO. altia The avartuéng tng Aaokng Ydpoloylag Atav:

e Ta £viova MANUUUPLKA dawvépeva TOAwWY xwpwv, Adyw NG Loxupng umoPaduiong tng Saoikng
BAGotnong toug. ISlaitepa ol KataoTpodEg Kwvodopwv SaCWV amo TUPKAYLE TIPOKAAECAV Kal
TMPOKAAOUV £€viova TIANUMUPLKA Kol XEWWApplKA ¢awvoueva, blaitepa o Xwpeg He EnpoBepuikd
nieplBaAlov. H dpdon «ueTa TNV mupkayld N mANUUUPO», ATIOTEAEL KOLVO TOTIO XWPWV HE ENPoBEPUIKO
KOl OXL LOVO KALLOTLKO TEPLBAAAOV.

o 0oL OlopKWG oUEAVOUEVEG QVAYKEG OE TIOLOTIKA KOTAAANAO VeEPO, TWV XWPWV, HE EVIOVEG
USPOKATAVOAWTIKEG amattrioelg. H avaykn autr odnynoe oe dnuoupyia moAwv AacoiSpoloyLkwv
Epeuvntikwy Kévipwv pe aviikeipevo tnv Aaoikn YépoAoyia (Forest Hydrology) w¢ péco Saxeiplong
KoL €€OLKOVOUNONG TIOOOTIKA EMOPKOUG KOl TOLOTIKA aocdalol¢ vepou. (Water management,
Watershed management).

MepLkd amo Ta yvwotd yla TI¢ USPOoAoYIKES TOug €peuveg Mavemiotipia, 18pupata kat Kévipa twv

HIMA eivat ta Hydrologic Laboratory (University of North Carolina), Forest Hydrology Laboratory (University

of Oxford), Rocky Mountains Forest and Range Experiment Station (University of Fort Collins, Colorado),

Forest Hydrology Laboratory (University of Tempe, Arizona), Forest Hydrology Laboratory (University of

Columpus, Ohio).
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Ztnv Kevrpikn kuplwg aAAd kot tTnv Aowrr Eupwrn, apylka t€6nke wg kuplapyxo mpoPAnUa ekeivo
Twv SlaBpwoswv Kat AlyoTtepo Tto MPOoBAnuUa tng EAAeLnG Tou vepol. H Aacoldporoyikn €€NLEN pe Baon
TOV TIAPATIAVW OTOXO EMIKEVTIPWONKE otnv lepuoavia Kol T XWPeS Tou Totou Twv AAmewv (EABetia,
Auotpia, ItaAia, FaAAia). Itn ocuvéxela pe tnv €€€AEN tng AacolSpoloyikng Emotiung otig HMA kat tov
Kavada tébnke kal otnv Eupwrn, w¢ £vag K TWV PACLKWY OTOXWV Kol N e€EEUPECN TOU AVOYKALOU TOCOTIKA
KOLL TLOLOTIKOU vepoU. EToL pHetd To 1965 Wblaitepa otn Meppavia, Omou To MOLOTIKO-TIOCOTIKO TPOBANLA Tou
vepou £ylve ofutato (pumoacpéva vepd), mapouolaletal £€apon g AacolSpoloyikng EmotApng pe tnv
6puon Kat avamntuén tooo Twv Aacoloylkwy IXoAwv 6co Kal Kpatikwv Aactkwy YSpoAloyLlkwv Epeuvntikwy
Kévtpwy kal Ymnpeowwv. ISlaitepa yvwotn eival n ouvdpoun tg Mepupavikng Etaipeiag Epeuvwv otnv
evioyuon tnc Aaoikng Y&poloyikng Epeuvag plag opddag €peuvag pe TitAo «Adocog kal Nepo» mou
Spaotnplomow}Bnke oto 16pupa Yépohoyikwv Epesuvwv tou Koblenz. Itnv avamtuén tng YSpoAoyLKng
Aaowkng ‘Epeuvag ouvéBadav n Aacoloyikrp IxoAn Ttou [Mavemiotnuiou Tou Movayou Kal ol
Aacol6poroyikol Ztabuoi tou ddocoug tng Opaykdouptng kabwes kat tou Aacoldpoioyikol Itabuol Tng
nepLoxng Schawazzsee tng EABetiog.

Inuavtiki mpoodog otnv Aacoldporoyikry Epeuva €xel emiteuxBel otn N. ZnAavdia, tnv
Auvotpalia, tnv NA Acia, tnv lanwvia, to lopanA, tnv lomavia, tTnv Ahyepia, tnv Tuvnoia, thv Zoundia, tnv
NopBnyia, tnv téwc MNouvykoohafikr Anpokpartia, tnv Toexia kot alov. ISlaitepn pveia odeilel va yivel
oTou¢ amavtayol autoxBoveg mAnBuopolg mou {ouv os appovia e To dpucotko eptBarlov Kal yvwpilouv
BLWUATIKA TNV EMIOTAUN O TOCO Heydlo Babuod mou n poviépva emiothun odeilel pe osBacpd va
kataypapel, va Stadulhatel kal va avadeifel. Mpoodata otnv Auotpalia, n clyxpovn EMOTAUN Kol
texvoloyio mapadExBnke TNV TANPN OMOTUXIO TNG OTNV QVIIUETWILON TWV AVEEEAEYKTWY SAOLKWV
TIUPKAYLWV Kal {ATtnoe ev Asukw tn BonBeta twv ABopiyvwy.

TN xwpa pag n Aacoldpoloyikn Epeuva GpxLOE va QIMOKTA CUCTNUATIKA Sopr pe tn dtdaockohia
Tou padnuarog tng Aaoikng YépoAoyiag otn Aacoloyikn ZxoAr tou Mavemniotnuiov OecoaAovikng, e TNV
i6puon Twv lvotitoutwyv Aaocikwv Epguvwv ABnvwv kat Osooalovikng kat tnv idpuon véwv Aacoloylkwv
Tunudtwv (Opeotiada, Kapmeviol, Kapditoa, Apapa). O mpwto¢ S18afa¢ 1o HABNUa TNG AAOLKAG
Yépohoyiag to 1971 otn Aacoloywkn ZxoAn tou Mavemotnuiou Oeccalovikng nAtav o Kadnyntng
Anuntplo¢ KwtouAag, o onoiog cuvéBale otn Bepeliwon Twv Bacswv Tng Aaoikng YépoAoyikng MNaideiag.
H &ibaktopikn) tou Statplpr pe titho «Al ¢uteial tpaxelag Mevkng €1 TOC AEKAVAC ATIOPPONG TWV
XEWAppwv gv EAAGSL» (KwtoUAag, 1965) mapéXel LEPLKEC QPXLKEC OTOLXELWOELG LETPNOELG KoL KOTaypadEG
yla Tnv emidpoon twv GUTELWY Tpaxeiag mevkng otn BeAtiwon Tou mopwdoug, TNG USPOTEPATOTNTAC, TNC
UVSATOXWPNTLKOTNTOC Kol TNG USATOCUYKPATNTIKAG Kavotntag tnG ¢GUANGSAC Twv GUTELWV OUTWV.
MapdaAAna, pe afldAoyoug e€eldikeupévouc SacoudpoAOyouG peuvnNTES, OTIWG ot lwdavvng MamoUALog Kot

MuixaAng NikoAaidng (lvotitouto Aaotkwy Epsuvwyv Osooalovikng), ot Fewpylo¢ Mmaloltoog kot MEwpyLog
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BoulZapadg (lvotitoUto Aaowkwv Epsuvwv ABnvwv), n avamtuén tng Aacoldpoloyikng Emiotiung kot
Epsuvag améktnoe véo Suvaptkn. Inuepo ta EOIATE otedexwpéva pe véoug Suvopkolg ouvadéldoug,
Slvouv véa wOnon Kat 6papa otnv MOAU onuavtlky auth eriotiun. Ot cuveXl{OUeVEC HEXPL CHUEPA
£peuveg otoug dnuoupynBévteg Saocoldpoloyikolg otabuolg otnv Kapitoa tng Ocoag, otnv Bapetdda
™¢ Apdrloxiag kot Tnv Xpuoomnyn Twv Ieppwv MAPE(XoV TA MPWTO CUCTNUOTIKA QMOTEAECUOTA TNG
SaooU8poloyLkng gpeuvag. MaparAnAa n opdda Twv epeuvnTwy Tou Epyaotnpiou AteuBétnong Opevwv
Yédtwv pe KUplouG ekdppaoctéc tov Emik. Kabnynty Oeodadvn MauAidn, tov KabBnynt Mavoywwtn
tedavidn kat tov AacgoAdyo TEwg BonBo MuixdAn Kaikn kal o mpoodata toug Mupwvibn Anuntplo Kat
Jamouvtln Maplo, édwoe véa wbnon otnv Aacoldpoloyikn Epeuva katl Mpaén. e enopevn €kdoon tou
Mapovtog Tovnuato¢ o ouyypadéac Ba nbeAe va epmhoutiosl tnv mapoloa kataypadn Kkal va

cupmneplAaBel cuvadéldoug mou amo dyvola dev avadEpovtal.

Ewkova 1: Ztabuog pétpnong tng anoppong oe 8aocog oflac tng Oooag
https://dasarxeio.com/2019/07/14/69122/
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B.1. YAATO2YIKPATHZH
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4 AAZIKH BAAZTHZH — KATAKPHMNIZMATA & YAATOZYTKPATHZH
1. FENIKA
Onwg nén avadépdnke, pla amod T CNUOVTLKOTEPEG PAoel Tou udpoAoylkoU KUKAou (Zy. 1.1)

gival n mapepBolni tng Aacikng BAAotnong -kat v yYével KaBe popdrc PAGotnong- HeTaty Bpoxng Kot

e6adoug. H pdon auth cuviotd tnv Kopudaia Kal kKataAuTiky SacoldpoloyLkn Asttoupyia, mou ennpealel

KOTAAUTIKQ, TOOO TNV MoootnTa TNG adikvoluevng oto £€6adog BpoxOntwong, 000 KAl TNV EVEPYELOKNA

KOTAoTAoN TNG BPOXNE TNG OTLYUA TNG AdLERC TG oto £€8adoc. H 6An Aettoupyia £xel we €€NG:

e Ta vepd NG BPoxnG, KATA TNV MTWON TOUE, CUVAVTOUV TNV KOUOoTeyn TG BAGoTnong Tnv omolia Ko
SlaBpéxouv.

e 3TN OUVEXELOL TO OUYKPOTOUUEVO VEPO ATO TNV KOHUOOTEYHN, TOUG KOPHOKAASOUC, Ta KAASLA KAl TOUC
KOPUOUG Twv 8EvSpwv tnN¢ Saolkng BAdotnong, €atUl{OLEVO TTPOC TNV ATUOOHALPO OTIOLELWVEL KATA
to Héyebog tng efatullopevng moootntag tnv adikvoluevn oto £dadog moocotnta tng Bpoxng. H
uSpoloyLkn auth emimtwon the PAACTNONC amoTeEAEL onuavtikotatn udpoAoyiki Asttoupyla, kabBooov
puBUileL TNV mogdTNTA TOU VEPOU TG Bpoxng, ou ¢pBavel ato £6adog Kal kat' emektaon pubuilel OAeg
TIC UETEMELTA UOPOAOYIKEG Asttoupyieg (amoppon, 61nBnon). AkoholBwg, mapatiBetal avaAutikd n
onuavtiky auti Aswtoupyia tng PBAdotnong kot oavaAlovtal oL Opol Kal Ol TapAYOVIEG TOoU TN

Slopopdwvouv.

2. KOMOAIABPOXH, KOPMOAIABPOXH, KOPMANOPPOH

KouoéiaBpoxn (Storage Capasity, Interception), koAsitar n moootnta vePOU TNC TIMTOUCOS
Bpoxnc, n onola anatteital yia tnv mAnpn StaBpoxr t™¢ OUVOALKNG EMLPAVELAC TwV QUAAwWY, KAddwv Kat
BAaoTwy, WOTE v ap)IOEL TO PALVOUEVO TNG OTAYOVOMTWONG MPo¢ to daotkd £6apoc. H kopodlofpoxn
peTpatal cuviBwg oe mm Ppoxng. Emopévwe n kopodlaPfpoyn amoteAel tn péylotn duvatr moodtnTa
VEPOU, OV Unopel va cuykpatnBel oTnv KOUOOTEYN TNG dactkig BAdoTnon .

KopuodiaBpoxn pepovwucvou devépou, ouatadog 6Evépwv n Jauvwy KaAeital n moootnta vepou
¢ ninrtovoac Bpoxontwaonc, n omoia amatteital yia tnv nANnpn dtaBpoxn tn¢ EMPAVELAS TWV KOPUWY Kl
Twv kKAadwv e daoikng BAaotnong wote va kataotel duvatn n evapén the kopuamoppornc. Amotelel
ETIOUEVWG N KopUoSLaBpoxn tTn HéYloTn duvdpevn va cuykpatnBel mocotnTa vepol, amod Tov KOpUo Kal
Toug KAadoug tng dactkng PAdotnong. H koppoSiappoxn, OmMwe Kat n KopodlaBpoxn UETpATAL 0 mm
vepPOU TN Ttimtovoog Bpoxnge.

Kopuanoppon (Stemflow) ucsuovwuévou 6évdpou, cuotadac Sévdpwv n ddauvwy, kaleital n
T000TNTA VEPOU TNG MIMTOUoHG Bpoxrg, TTOU QITOPPEEL QIO TOV KOPUO TN¢ daotkn¢ BAaotnong, mpog 1o
daotko Ebaocg, kartd t) Stapkela ¢ Bpoxnc. H PETpNon TNC KOPUATIOPPONG YiveTal pe tnv TomobEtnon

£voc¢ tepBaAlovta tov Kopuo Saxktuliou cuAAoynG Tou vepoU, tou o8nyel To CUAAEYOUEVO VEPO EVTOG EVOG
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OYKOUETPIKOU &oxeiou pétpnong. H pétpnon Tng KOPHOTOPPOonG Yivetal o mm vepol, cuxvd O
ekppaletal Kol w¢ mMooootd % tng mintouvoag Bpoxng. H Ewkova 2 Selyvel to oclotnuo PETPNONG TNG

KOpUATOpPPONC.

Ewkova 2: Métpnon tng Koppoamopponc §€vépou evidc Saaikng ouotadag

(https://en.wikipedia.org/wiki/Stemflow).

3. AIANEPQZA BPOXH

Awanepwoa Bpoxn (Throughfall) kaleitar n moocdtnta vepoU tn¢ mimroucag Bpoxng mou
SLamEPVWVTAC TNV KOUOOTEYN NS BAdotnong @Bavel oto Saoiko €5apoc¢ EVTOC ULac xpovikhc meptodou. H
Slamnepwoa Bpoxn divetal oce mm UPoug BPoxng 1 wg mMooootd % Tng nimrtovoag o€ SUTAavo yuuvo €6adog
Bpoxnc. H pétpnon tng Stamepwaoag Ppoxng yivetal ite pe tnv TonoBEtnaon SikTUuou amAwv BPoXOUETPWY,
€VTOG TNG ouotadag otic KopudEG ) Ta Kévtpa TeTpdywvwy (Ewk. 3) A pe €8KoL TUTIOU PPOXOMETPLKES
ouokeUueg (Ewk. 4.) mou TomoBetolvral Kol OUTEG O TOPAAANAEC OelpEg €viOG TNG ocuotadog e

CUOTNUATIKO TPOTIO.

Ewk.3: Amoyn Ttpomou tomoBétnong kuAwdpwkwv  Ewk. 4: Armon NG  €BWKAG  PPOXOUETPLKNG

Bpoxouétpwyv €vtO¢ ouotadag yl TN OUOKEUNG, WUETPNONG TG Slamepwoag
METpnon NG dlamepwoag Ppoxng otnv Bpoxnc oe ouotado epubpeldtng otn
lanwvia (Momiyama et al., 2023). lepuavia (Delfs, 1954).
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H yvwon tng dtanepwoag Ppoxng amoteAel éva e€alpeTikd Xprnolpo udpoAoyLkod epyaleio yla Kabe
VSpPOAGYO gpeuvnT N LEAETNTH. AUTO yloti kapia udpohoyikn €peuva 1 HEAETN Sev Umopel, 600 Kal KaAd
va oxedlaoBel otn ouvéxela, va otnpxBel (omweg ouvnBw¢ cupPaivel otnv npaén) oe dedopéva VPoug
Bpoxng mapexOUeva amo eykataoTnpéva Bpoxopetpa r Bpoxoypdadoug, TomoBetnuéva cUuPwva PE 60A N
ETULOTAMN TNG HeTewpoloyiag emtdooel. To AdBog sival mpodaveg Kal yivetal akoun PeyaAUTepo 000 N
BAGoTNON YlVETAL TTUKVOTEPN Kal KOT eMEKTACN N Slamepwaoa Bpoxn UIKPOTEPN. H mapamdvw enonuovon
tomoBetel tov Sa00AOY0-USPOAOYO OAAA YEVIKA KAOE SAGOAOYO HEAETNTH O TIAEOVEKTIKOTEPN B£0n OAwV
TWV AomwV USPOAGYWV PeEAETNTWY, yLaTi 0 SacoAdyog yvwpiloviag Ta SOULKA XOpOKTNPLOTIKA TNG SOOLKAG
BAGoTtnong pmopel va KateuBUVeL TOUG SOLCOKOULKOUG XELPLOUOUC UE TPOTIO WOTE Vo €XEL PeyaAlTepa i

ULKpOTEPO TTOCA SLamepwoog Bpoxng.

4. YAATOZYTKPATHZH

Yéartoouykpatnon (Interception) usuovwuégvou dévépou, cuotadac Sévdpwv n Jauvwv n mowv
KaAgital To mooov TNG MIMTouoa¢ Bpoxrc, TTOU CUYKPOTEITAL KATA T SLAPKELQ ULOC CUYKEKPLUEVNC XPOVIKNG
niepiobou (nuépa, eB8douada, unva, emoyn, £1og), armo TNV KOUn twv SEvépwy, dauvwv n mowv 1 thv
KOUOOTEYN Twv ouotadwv. H cuykpatoUUeVn TOoOTNTA VEPOU eatUl{OpeVn ETLOTPEDEL EK VEOU OTNV
atHOodalpa WC TTPWTOYEVAG amwAELa. ATOTEAEL eMOMEVWE TN Kataypadopevn dtadopa LPoug Bpoxng,
KOTA TN SLAPKELD HILOC XPOVIKAG TeEPLOdoU, HeTafl YUUVAC Kal GUTOKaAUUpEVNG He Sdaotky PBAdotnon
eTLPAVELAG, LETA TNV adaipecn TNG MTOoOTNTAS VEPOU, TIOU ATIOPPEEL, WG KOPUOTIOPPOT], Ao TOUG KOPHOUG
Kal Toug kKAadoug tng daoikng PAaotnong. Metpdtal ouvnBwg wg Mooootd % Tou GUVOALKOU Uoug

Bpoxng, omaviotepa 8e Kal o mm Bpoxng.

5. H AEITOYPIIA THZ KOMOAIABPOXHZ KAI THX YAATOZYIKPATHZEQZ

5.1. TENIKA

OL otayoveg Bpoxng ¢Bdavouv otnv emipdvela tou €dddoug £xovrag mepimou péon taxvutnta
8m/sec. Katd tnv adL&n toug otnv KOUOoTEYN TWV cUCTASWYV Kat §€vEpwv mpockpolouv ota GUANA Kot TG
BeAoveg TNG SAOLKAC BAAOTNONG KAl XAVOUV CNUAVTIKO HEPOG TNG KWVNTLKAG TOUG EVEPYELOC. MapAdAAnAa ol
OTAYOVEG SLACTIWVTAL O HIKPOTEPA TUAMaTa. MéEpog TnG Bpoxng ekodevdoviletal pe popdrn otayovidiwy,
EVW TO UTIOAOLTTO CUYKpPOTELTOL oo Ta HUAAQ Kol TIG BeAOveg pe popdr meptBarlouoag tTnv eTpAveLd TWV
GUAAWV AemTr)¢ USATLVNG OTPWONG N AETITWY OTAYOVWV.

Onwc eival puokd n moodtnTa Kal n Hopdr TOU CUYKPATOUHEVOU VEPOU, WG CUVAPTNON TWV
SUVAMEWV CUVOXNG KoLl cuVAdELAG, TTOU TO cuykpatouv, e€aptdtol and tn dpuon Twv GUAAWY Kol KUPLwG
omd to kKnpwdeg emiotpwpd touc. 0co to GUANO KoL TO KNPWEEG emiotpwpa eivat Aemtd Kal Asio apkei

pLKpn moodtnta vepoU, yia va StaBpeéel oAokAnpn tnv enidaveta tou puANov. AvtiBeta 600 o PUANO A TO
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KNpwdeg emioTtpwpa yivetal TpaxUTEPo Kol TaXUTEPO EKEL CUYKPOATEITAL MEPLOCOTEPO VEPO UE popdn
XovOpwv oTayOvVwY HE HEYOAUTEPEG SUVALELG CUVOXNC KoL GUVADELOG.

IXETIKA e TNV KUpLa SLAKpLon Twv SACOTOVIKWY EW8WV TA HEV KwvodOpa CUYKPATOUV TO VEPO
WOlaitepa to vEPO TWV SlopKoOUoWV PBpoxwv, w¢ emi to MAeioTov ota Akpa Twv BeAdvwv. Ol TUKVEG
dudpeveg BeAOveg TLY. TNG EpUBPEAATNG, SLAKPATOUV TTOAU EPLOCOTEPO VEPO AOYW TWV SNULOUPYOUUEVWY
TIEPLOCOTEPWY AVWHAALWV KOL OVOLOLOYEVWY 0Th Slapopdwaon tou GUAAWHATOC TNG KOUNG TOUC. Mevikd
000 pakpUTEPEC elval ol BeAdveg, TO00 ypnyopoTepa To Vepo GpBAvVEL oTa Akpa TNG BeAovac.

2ta mAatudulia, Wlaitepa ta £xovta eupéa GUAAQ, TO CUYKPATOUEVO VEPO CUYKEVIPWVETAL KOTA
KUPLO AOYO €VTOG TWV KOMWHATWY TwV GUANWVY Kal Ta aKpa (aKUEG) AUTWY KUplwg Pe Tn popdn xovépwv
oTayovwy. MPokUMTEL EMOUEVWE TO CUUTEPAOUA OTL N udrn NG emidpavelag Twv GUANWY €xel LSLaitepn
onuaocia yla TNV CUYKPATOULEVN TTOCOTNTA Tou vepoU. Etol, dpUAAa pe tpaxela emipavela n Tpixwua
OUYKPATOUV TIOAU TIEPLOCOTEPO VEPO amd OtL GUAAA He Asia oTATtv) emidavela. Inuacia emiong €xeL otnv
Slakpatoluevn moootnta vepol Kal n B€on kat n diataén twv GUAAWY, WG TPog To GuUTO emnpedlel.
KekAlpéva i kpepwpeva GUANA OMwE lval GuoIko armoBANAOULV TAXEWC TO TITOVTA O AUTA vepd. Mia
wpLun ofld, €xel w¢ kot 200.000 UM Kal av autd anAwbBolv oto £5adog, kaAumTouv emidpadvela Alyo

ULKPOTEPN amod HLod otpéppa. (Mavetag 2019).

5.2. MOP®EZ KOMOAIABPOXHZ

Onwc avadEpbnke, n otayovomtwon evog dUAou 1 pLog Beddvag pog to Saotkd €dadog apyilet
otav n ouvoAlkn emidavela tou ¢UANOU KkopeoBel pe vepo, SnAadn otav To BApo¢ Tou UTO popdn
OTAYyOVAG CUYKPOTOUUEVOU VEPOU UTEPPEL TIC OVAMTUOCOUEVEG SUVALELS ouvoXNG Kal cuvddelag. Katd
CUVETIELA. 1 OTAYOVOTTWON €EOPTATOL QMOAUTA KoL oo TNV €vtaon tng Ppoxng kot to uéyebog twv
TIWNTOVIWY OTOYOVWY, aAAQ KAl TNV £VTACN TOU TIVEOVTOC OVEHOU. YTIO OUOAEG GUVONAKEG N OTAYOVOTTWON
SlopKel yevika meplocotepo amnd SU0 WPEG.

Onwg eilvat puolkd 0 AveHOC HElwVeL TNV kopodlafpoxn tng dacikng BAactnong, AOyw tng
MNXAVIKAG Kivnong Tou TpoKaAel Kot TNG aduvapiag HEPOUG TOU CUYKPATOUMEVOU vepoU va SlatnpnBet
oto GUNwWHA WG KoppodlaBpoxn. To PEPOG QUTO W OTOYOVOTTWON, TEGTEL oTo £60doc 1 e€alpeTikd
onavia efatpiletal mpog tnv atpdodalpa. To IxAua 3 MAPOUCLAlel v enidpacn Tou avEéPOU Otnv
vdatoouykpdtnon tg Pinus Radiata. Mapopola anoteAéopota €xouv Bpebel kat o ala Saoikd €idn.
MpokUTTteL Aowmov OtTL n popdn Kot n moootnta tng KopodlaBpoxnc Suvatal avaloya ThC KATACTACNHE TOU
oveépou va SlakplBei os:

- napauévouoa kouodiaBpoxn kalsital n puéyiotn duvauévn va ouykpatndei moodtnta VEpoU NG

Bpoxrc otnv kouooteyn TN daotkrg BAdotnong KATomLy tnN¢ enidpaonc LoxupoU aveéuou.
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- nieploplouévn kopodlaBpoxn, kadsitat n moodtnta TOU VEPOU TNG Bpoxri¢ n omoia SUvatal va
ouykpatnFel armd thv KoUooTEYn TG Saoiknc BAaotnong mépav TG MAPAUEVOUONG, KATA THV SLAPKELA
VNVEULAC, NToL XwpIig THV UNXAVIKN ETTISpACN TOU AVEUOU aAAd UETA mawon TS Bpoxig.

- napodikn kopodiaBpoyn, kaAsital n ToooTNTA TOU OUBPLOU VEPOU N OMOll CUYKPATEITOL OO THV
KoUoOoTEYN e daotknc BAaotnong mépav tng MAPUUEVOUOAC KAl THG TTEPLOPLOUEVNC, KATA T SLAPKELX TNG
nTwong te Bpoxnc kot umo nmAnpn vnveuia. H moootnta auth ouvidwe YAVETAL WC «OTPAYYLON» LUE TO

TEpaG tN¢ Bpoxnc UeTAOoXNUATL{OUEVN OE OTOYOVORTWAON TPOC TO £50AQPOC 1) OE KOPUATTOPPO!.

Pinus radiata

A. Napodixn xopodiafpoxn
B. Neproproptvn kopodiafpoxn
r. Nopoptvouoa kopodiafpoxn

e 80 ~
8 _—Népag dpppou
© 604 "
-y
() L A. 33% =
66%
& 40- - T 2
8 ‘EvapEn Tng kiviang — // ] 8. 33%
o 20 Tou PUAADHOTOG VIO _ ( e o) | 1. 679
& : nvon Tou avépou — ] ( ey
o) - I, 34%,
- 0 [ J
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Xpovog anod Tnv évapin Tng Bpoxns (min)

IxAna 3:  Mopeia tng mapapévouoag (a) tng meploplopévng (B) kat tng mapodikig (v) kopodloppoxic os ouotada
Pinus Radiata (Grah kat Wilson, 1944)*,

5.3. YAATOZYTKPATHTIKH IKANOTHTA, YAATOZYIKPATHTIKH XQPHTIKOTHTA

Yéaroouykpatntiky Ikavotnta kaldeitar n Suvauevn va ouvykpatnOel kat va eéatuiodei
vbaroouykpatouuevn amod ta dacik BAdotnon, moootnta vepouU. OUCLACTIKA N USOTOCUYKPATNTIKN
LKOvOTNTA cuviotatal arnd To ABpoLoUO TNG TTAPAUEVOUCAC KOL TNE TIEPLOPLOUEVNG USATOCUYKPATNONG TNG
Sdaolkng BAaoTnong.

Yéaroouykpatntiky Xwpntikotnta kaAsital n pueylotn duvauevn va ouykpatnPel ano ™ daoikn
BAdotnon moodtnta vepou tn¢ Bpoxrc. OUGLAOTIKA N USATOCUYKPATNTLKY XWPNTIKOTNTA anmoteAsltal anod
TO ABpolopa TNG MOPAUEVOUCAC, TNG TIEPLOPLOUEVNG KAl TNG TapoSIkAG udatoouykpATnong TNG SAoLKNG
BAGaotnong. Ekppalel dSnAadr tn HEYLOTN MOOOTNTA VEPOU, TIOU UTOPEL Vol SLOKPATIOEL N KOUOGTEYN TNG
BAGoTNONG KATW 0o TIG EUVOIKOTEPEG OUVONKeS udatoouykpatnong (Anpn anvola).

Me Bdon ta mopandavw anoktouyv blaitepn onuacio ta akdéAouda:
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OL oyupol avepol Omw¢ kal n anvola (vnvepia) dev elval ouvnOn aAAd £ktakta ¢ovopeva. ITig
TIEPLOOOTEPEG TWV TIEPUTTWOEWV TIVEOUV oUVNBWC Aavepol ehAadpdc A UETPLAG évtaonG. EMopévwe n
KOMOooTEYN tng Saolkng PAdotnong Pploketal oxedov MAVIOTE O pLa eVOLAPECN KOTAOTAON UETAEY
TmANpouc amnvolag, dnAadr tng uSATOCUYKPATNTIKAG XWPENTLIKOTNTAG KoL LoXUPoU avépou dnAadn tng
mapapévouoag uSATOoUYKPATNONG, N Omola elval TUAKA TG USATOCUYKPATNTLKAG LKAVOTNTOG.
AvelapTnTa TNG MOCOTNTAG TIOU CUYKPATEITAL OTNV KOUOOTEYN (KopodlaBpoxn), yia va cuykpatnBel ek
VEOU I OUTH TIOCOTNTA VEPOU OTNV (Slol KOPOOTEYN amatteital va €xel MANpwe e€atuloBel mpog tnv
atpoodalpa. Av Opuwe oupPel, omwg cuvnBwe ocuyva cupPaivel, mTwon véag Ppoxng mpLV TV TARPN
gfatuion tng Nén ouykpatnBeioag moodTNTAG VEPOU OTNV KOHOOTEYN NG PAACTNONG, TOTE N VEQ
Slakpatol eV MOoOTNTA VEPOU TNG KOUoSLaBpoxng Ba elval HLKpOTEPN TNC LEYLOTNG SUVATAG KATA TO
uéyeBog tne un e€atulobeicag moootntac kopodlafpoxnc. To yeyovog auUTO amoTeAEl L amd TIg
ONUOVTLKOTEPEG TAPOUETPOUG, TIou Slapopdpwvouv TG Stadoxikég daoelg tng KopodlaBpoxng Kat
EMOUEVWCE TNV TEALKNA TN TNG LSATOOUYKPATNONC.

H moodtnta tng udatoouykpaTtoUEVNSG KopoSLaBpoxng ennpedletal emiong KoL amd TNV onapyr Tou
duMwpaTog, SnAadn TNV ECWTEPLKN UYPACLAKI KATAOTAON Tou ¢GUTOU, TTOU AVTAVOKAATOL O LEYEBOG
(6uvatdtnta) udatoouykpdtnong Tou GUAAWUATOC. EToL GUTA HE ECWTEPLKN EMAPKELX LypaATiag Exouv
ULKPOTEPN USATOCUYKPATNTIKI KOVOTNTA KOL EMOMEVWE ETUTUYXAVOUV HUKPOTEPEG TIUEG OUVOALKNAC
USATOCUYKPATNONG.

Jta IxAnuota 4 kal 5 Tou akoAouBoUv mapéxouv TNV TOpeiad Tou dalwvopévou NG

USATOCUYKPATNONG, CE OXEON LLE TNV Mintouca Bpoyxr o cuotddes Pinus ponderosa nAtkioag 65-75 eTwv Kat

(013

mm
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5.4. NAPATONTEZ NOY ENHPEAZOYN THN KOMOAIABPOXH KAI THN YAATOZYIKPATHIH TQN
AAZIKQN AENAPQN KAI TQON AAXOZYITAAQN
Ano tn ¢uon Tou, To PaVOUEVO TNC KOMOSLABPOXNAG KoL KAt EMEKTOON TNG USATOCUYKPATNONG
gival ¢puolko va emnpedletal anod £va MARBog mapayovtwy mou oxetilovtal T0oo Pe th duon tng SAcLKAG
ocuotadag Kal Twv Saokwv §evdpwy, 600 Kal Pe TOUG Aoumolg oTabpLkoug apayovteg (kAipa, édadocg,

tomnoypadia-avayAudo kAm).

I. Khipatikoi ko @uoloypadikoi Napdyovieg

A. Xapaktnplotika Booxn¢

Ta XOPOKTNPLOTIKA Twv PpoXomtwoswv Tou emnpedlouv tnv KopodaBpoxn Kat tnv
vdatoouykpAatnon sival ta akdéAovba:

e To uWwoc tng Bpoxng: To LPoOC TNS Bpoxng TOoo To GUVOALKO UYog Bpoxng HLag Teplodou, 660 Kat

WSlaitepa to UYo¢ kabe emelcodiou Ppoxng, OMwe sival GuOKO eMNPeGleEl CNUAVIIKA TOCO ThV
KopoSLapoxn Kat Tnv udatoouykpdtnon, 66o Kal Tnv Stamepwoa Bpoxn. Mevikad pe tnv avénon tou
Upoug evog eneloodiou Bpoxng Hewwvetal n udatoocuykpdtnon tng daclkng PAdctnong &vw
napaAnia avédavetal n moodtnta tnG Slamepwoag Bpoxng. Emonpaivetal 0tL v auvavopévou Tou
UPoug Twv emelcodiwv Bpoxng HUELWVETAL N USATOOUYKPATNGON, OVTIOETO YE HEIWON TOU E£THOLOU
UPoug BpoxNG, LELWVETOL LEV TO ATIOAUTO TTOOO TNC USATOCUYKPATOUEVNG UYPACLaG, QUEAVETAL OUWS
ONUOVTIKA TO €eKOTOOTIOlO TOCOOTO TNG udatoouykpAatnong. To yeyovog autd evéxel Lolaitepn
onuaotia, yla tnv udatoouykpATNOoN O TIEPLOXEG HLKPOU ETHOLOU Uouc BpoxNnG.

e H &udpkela kal n évtaon tng Bpoxng: Amo Ta XOPAKTNPLOTIKA TNS Bpoxng Tn HeyaAlTepn onuaocio, yla

™V udatoouykpatnon Kat thv kopodlaBpoxn, €xeL n Evtaon al\d Kal n Stapketa tng. AuEavopevng Tng
€vtaong tng Bpoxnc (Leydio Uog Bpoxng-Uikpn SLapkela) HeLWVETAL N udatoouykpdtnon. ISlaitepa
MELWWUEVN epdaviletal n uSatoouykpdtnon katalyidwy. Toviletal o0tL n avadopd o€ peiwon A avénon
™G udatocuykpatnong ekdpalel TO EKATOCTLALO TTOCOOTO USATOCUYKPATNONG TNG Timtouvcag BPoxng
Kot OxL to amdAuto UYPo¢ tTNG udatoouykpdtnong oe mm. Emopévwe avgnon tng €vtaong Ppoxns
npokaAel avtiotown nocootiala pelwon tng udatoouykpatnonc.
IXETIKA PE TNV EMIMTWON TNG BPOXNAG KOL TWV XOPOKTNPLOTIKWY TNEG 0To UYP0og TG KOpoSLaBpoxng Kal tng
vdatoouykpatnong acxoAndnkav S1adopol EPEUVNTEG CUXVA LE OPKETEC OMOKALOELS OTOL TIPOKUTITOVTOL
omoteAéopata. O USPOAOYIKOG KUKAOG TWV UIKPOAEKOVWY QTOPPONC emnpedletal amd TNy
USOTOCUYKPATNON TOU OTLG TIEPLOCOTEPEG TWV TIEPUTTWOEWV €ivol To 10-30% TWV KATOKPNUVIOHATWY
(Calder, 1990, Chang 2006). O Horton, (1919) avadépetl o0tL n uvdatoouykpatnon Saoclkng BAdotnong
XounAou UPoug Bpoxng unopet va pBacel kat to 70% tou UPoug Bpoxnc. AvtiBeta oe LoXUPEG Katalyibeg

To avtiotowo moocootd TnG udatoouykpatnong tng daociwkng PBAdotnong ¢Odavel HWOAG To 24% 1 Ko
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Alyotepo. OL eTHOLEG SLOKUPAVOELG TN BpoxOmTwong eival o Baokog mapayovtag mou ennpedlel 1o pubuo

vdatoouykpdtnong ota 8&on tng eUKpatng {wvng.

B. Ospuokpaoio Acpa

Onwg sivat Aoyikd n Bepuokpacia aépa amoteAel oNUAVTIKO KALLATIKO TOpAyovTa Tng omolag n
avénon N n pelwon Kal yevika n Stakupavor tng ennpedlel anmodooloTKA TNV TaxUTNTA EATULONG TNG
KopoSLoBpoxnG Kol emMopévwg thv udatoouykpdtnon. Aufavopévng tng Bepuokpooiag aufdvel n
KopoSLoBpoxr Kal n uSaToouykpATNon, &VW HELWHEVNG TNG BeppoKpaclog HELWVETAL avtiotowa n
KopoSLaBpoxn kat n udatoouykpatnon. MapdAnia n Bepuokpacia emnpealoviag Tn OXETIKN UypACLA TOU
ogpa emnpedlel £upeca TNV TAXUTNTA TNG €EATULONG KOl EMOMEVWC TNV Kopodwafpoxn kot Tnv

vdatoouykpatnon.

I._Aveuocg

O Qavepog TEPLOOOTEPO amd KABe AMO KALMATIKO Tmoapdyovia emnpedlel KaBopLOTIKA Kol
amodacLoTKA, OXL LOVO TNV USATOCUYKPATNON, AN KoL TV Kopodlafpoxn tTnv onoia onwg avadépbnke
(Ked. 5.2, x. 2.1) Swakpiromolel og mapapévouoa (LoXupog AVEUOG) TEPLOPLOMEVN (NTILOG AVEUOG) Kot
napoSikny (amvola) kopodlafpoxn. EEGAAOU O QVEUOG QTMOTEAEL TOV ONUAVIIKOTEPO EMLTAXUVIN TNG
€€ATULONC TNC SLOKPATOUHEVNG TTOCOTNTAG VEPOU TNG Kopodlafpoxnc. MNevikad kabe avénon tng taxuTnTog
TOU QVEHOU aUEAVEL TNV €EATULON TNG KOUOoSLaBPoXNG KOl ETTOUEVWE TNV USATOCUYKPATNON, EVW avtiBeta

KaBe peiwon tng taxvtnTag npokalet avénon TG LSATOCUYKPATNGONG.

4. Yypaoia Aépa

H vypaoia agépa emnpedlel onUavTKA TNV TaxuTnto aviaAlayng thg vypooiag amd tn GuAliki
eTLpAvVeLa TTPOC TNV atuochaLpa Kal avtlotpodwe. YPnAr oxeTikn vypaocia aépa eumodilel tnv e€dtuion
KOL ETMOUEVWE TNV KopoSlaBpoyn Kal tnv uSatocuykpATnon, aVTIOeTO UELWUEVN OXETIKA Lypacio agpa
auavel TNV €€ATULON KL EMOUEVWG TNV KopoSlaBpoxn kat Tnv udatoouykpatnon. Onwg sivat ¢puaoikod, pid
KOPEOWEVN ME uypacio atuoodalpa OxL povo eumobilel tnv anmwAela TG uypaciag tng GUAALKAG
ermudavelag (e€atpion mpog tnv atpocdalpa), aAAd Kol TNV gUMAOUTI(EL Ue TPOOBETA MOOA uypaciag,

MELWVOVTAG ONUOVTLKA TNV KopoSLafpoxr Kat Tnv udatoouykpdtnon.

E. HAwopaveia, Baduoc véqwaonc

H nAlodavela kat avtiotola o Babuog vépwaong emnpedlouv os peydlo Babud tnv kopodlaBpoxn
KoL Tnv udatocuykpatnon. Meydhn Katl cuvexng nAlopavela avEAvel onuavIka thv kopodtaBpoxn Kat thv

vdatoouykpdtnon evw n vébwon (okioon) Twv Sa.cocuotadwy emipépel onuavtiky peiwaon tne.
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2T. Ertoyn tou €touc

H emoxn tou £€toug aokel peydin enidpacn oto UYPog tn¢ udatoouykpdtnong. Autrh duvatal va
aveABeL otig ouotadeg mMAatupUAwV o€ 10 pe 15%, evw ota kwvodopa epdaviletal KaTd oAU ULKPOTEPN.
MNna mopadetypa, €psuveg tou Cepel (1967) otnv Toupkia TnG omolag Ta AMOTEAECUATO UTIAPXOUV OTOV
Mivaka 2.3 (BA o katw YmoAoylopog YSatoouykpdtnong), €detéav otL n dtadopd tg uSATOCUYKPATNONG
MeTafL BEpoUC Kal XELMWVA avépXETal o cuotadeg Ofuag os 7,2%, os ouotadeg Apuog os 12,9% Kal oe
ocuotadeg MNevkng povov oe 2,8%. H Sladopomoinon tng udaToouUYKPATNONG UETAEU KwvodOpwv Kot
mAatudLAwy, Wlaitepa n kataypadouevn LeyaAn Heiwaon Tng udATOCUYKPATNONG TWV TAATUPUAA WY TO
XELLWVA CUVETTAYETAL avTioTtolyn avénon Tng Kopuamoppong. Ol LKPOTEPEG TIUEG USATOCUYKPATNONG TWV
dUALOBOAWY Blaitepa KATA TO XelHwva gppnvevovtal amod tnv ENewpn tou pullwpatog. AvtiBeta n
TIPOKAAOUEVN ULIKPN HELWON TNG LBOTOCUYKPATNONG TO XELLWVA OoTa Kwvodopa amodidetal otnv uPnAn
OXETLKN UYpOOia TOU a€pPa TIC XaUNAEG BEpUOKPAOIEG KAl TO HLKPOTEPO BaBuo NALopAveLOG TOU XELUWVA,
TIou Teplopifouv TMOAU TNV €€ATULON TWV KWVOoDOPWV, YEYOVOG TIOU HELWVEL TNV uSatoouykpatnaon. Amo ta
TOPATIAVW TIPOKUTITEL OTL N USATOCUYKPATNON TNG SACLKAG PAACTNONG AVEEAPTNTA TOU AV CUYKPOTE(TaL
a6 mAatuduAla | kwvodopa £(6n mapouctaletal auENUEVN Katd To BEPOG EVaVTL TOU XEWMWva. Ma Toug
Aoyouc rou avadEpBnkav tponyoupEVwg, N dtadopa autn eival peyaAutepn ota purlofora mAatuPUAAa

(8+12%) amo ot ota kwvodopa (2+3%).

Z. Fewypa@iko MAdtoc

To yewypadikd mAATOG emnpedlel éupeca tnv Kopodlafpoyxn kot tnv udatoouykpatnon Tng
Sdaolkng BAaotnong. H éupeon emibpoon MPoEPXETAL AMO TNV AUECH £€APTNON TWV KALLATIKWY OTOLXEIWV
HE To yewypadlko mAdtog (UPog kal Stapkela Bpoxwv, Slodopomoincn Twv eMOXWVY Kol TNG SLAPKELAG
NUEPAC-VUXTACG, LETARANTOTNTA TWV cuvONKWV védwong-nAtodavelag, StadopeTik OXETLKN uypaaoia KAT).
Enopévwe To yewypadikd MAATOG emnpedlovtag BeTIKA 1 apvNTIKA TOUG KALLOTLKOUG TIOPAYOVTEG QUEAVEL

(LikpO yewypadikd MAATOG) f LELWVEL (LeydAo yewypadLko TTAGTOG) TV uSatoouykpATnon.

H. Ex9con ([evikn, Ei6ikn) Baduoc okiaonc

H €kBeon ennpedlel TOOO TNV MOCOTNTA TNG APIKVOUREVNG Aeong NALaknG aktivoBoAiag avaloya
ME TN ywvia mpdontwong Twv NALOKWY OKTIVWVY TO TPWL, TO HECNUEPL KOL TO ATMOYEUMA, 000 KAl TV
Bepuokpacia, tnv katevBuvon Kal TNV uvypaocia Twv oXNUATWOUEVWY OVERWY, KaBwg Kal tov Babud
okiaong twv Sacoocuotddwv. Emopévwe ot N kat NA ekBéoelc eudavilouv auénuévee TLUEC

vdatoouykpdtnong, evw avtibeta ot B kot BA ekO€oelg epdavilouv UKPOTEPEC TILEC USATOCUYKPATNONG.
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0. Fewuop@PoAoyiko avayAupo

To yewpopdohoykod avayhludo ennpedlel tTnv udAToouyKpATNON Kal TNV Kopodlafpoxn, Wlaitepa
n katoakopudotnTa Kot N uPoueTpkn Stadopd, emnpedlel Tn OepUOKPACLO, TOUG AVEUOUG, TN OXETIKN
uypaoia, To UPOC Kal TA YOUPAKTNPLOTIKA TWV BPOXOMTWOEWY, KABWE KAl TN OXETIKN uypacia agpa. &
VEVIKEC VYpOUHEC aufavopévou Tou UWPOMETpOU Kol TNG KAlong NG emudpAveldG HELWVETOL N

udaToouYKpATNOoN Kal N KopoSdLaBpoyxr, eVvw aUEAVEL LELWHEVOU TOU UPOUETPOU KAl TNG ETLKALVOTNTAC.

I. Edapikn Yypaoia

H edadikn vypacio povo éupeoca ennpedlel TNV USATOCOUYKPATNON Kal TV KopodlaBpoxn Kal oto
BaBud mou emnpedlel tnv avamtuén, th BoAepdTnTa, TN OTIAMVOTNTA KOL TNV €0WTEPLKN UYPACLOKN
Kataotaon tou puAAwpatog TG Sactkng PAACTNONG. 2€ VEVIKEG YPAUUEG Utapén vypaoiag oto £€6adog
LELWVEL TNV USATOCUYKPATNON Kal TNV KopodtaBpoxn, evw avtiBeta n éMewdn edadikng vypaciag auéavel

TNV USATOCUYKPATNON Kal TV KopodlaBpoxn.

1. BioAoyika (XAwptdika) yapaktnplotika tn¢ Aaoikn¢ BAaotnong

i. evika

Emeldn o xwpog mou UAOTIOLE(TAL TO ALVOUEVO TNG KOMOSLaBPOoXAG Kal TNG udAToouUyKpATNONG
glval n kOpun twv S&vlpwv KoL N KOUOOTEYN TWV SACLKWV oUCTASWY TPOKUMTEL OTL KABe PloAoyikd
XAPAKTNPLOTIKO TNG Saoikng BAAotnong, mou Slapopdwvel, 1 eMNPeAlel TO XOPOKTNPLOTIKA TNG KOUNG N
™G Kopootéyne tng Saolkng PAactnong emnpedlet to dawvousvo TnG udATOOUYKPATNONG Kol TNG
KopoSLaBpoxnG. Q¢ yevikn apxn LOoXUEL OTL KABe BLOAOYLKO XOPOKTNPLOTLKO, TTOU CUVTEAEL oTnv alénon tng
dUAAIKNG palag, auavel TNV KopodlaBpoxn Kol TNV USOTOCUYKPATNON, VW OVTIOeTa OTL PELWVEL TNV
UMLK pala pelwvel TV KopodlaBpoyxn kot tTnv udatoouykpadtnon. H udatoouykpdtnaon £xel peyohUTepn
guaLoONoila OTIG KALLATIKEG TIPAPETPOUG KAl ALlyOTEPN O€ €KElVOUC TTOU OXeTilovtal Pe Tn Soun TNG KOUNG.
Qotooo, og uPnAd pe peydAn moodtnta Bopdlag 6aon tng evKpatng {wvng, N VSATOCUYKPATNON UIMOPEL
va ¢tdoel 10 40% TWV KATOKPNUVIOUATWY, €VW Of TPOTUKA 6A4on e peyaAa uyn Bpoxng uyPnAng

paydaldtntag oL TIEG Kupaivovtal and 10-15% (Baiamonte, 2021).

ii. Aaowk BAaotnon (Aaooc, Oauvwvee, AiBadia)

H popdn tng daowkng PAdotnong (6evdpwdng daoikr, Bapvwdng daowkn, Apadkr PAdotnon)
enMnpedlel o UYPoCg TNG ovapevopevng KopodiaBpoxng kot udatoocuykpdtnong. H Saowkr BAdotnon,
oveédptnta Tou €el60U¢ Kal Twv SOHWV TOU TN CUuyKpoToUv, yla tov (6lo Babud cuykopwong £xet
peyaAUtepn KopoSlofpox Kol uSOTOOUYKPATNTIKY LKovoTtnTa o oxéon He OGMa £ibn BAdotnong.

Inuavtiki eival n kopodlaBpoxn kat n udatoouykpdtnon the Bapvwdoug dactkic PAdotnong Wiaitepa
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NG oLUTUKVNG Bapvwdoug BAAOTNONG, EVW ULKPR €W TTOAU HKpn €lval n avtiotolyn udatoouykpatnaon
¢ mowdoug ABadikng BAaoctnong. OL mapamdavw OSladopomoloelg (umepoyxn O6AG00UG, €vavtl Twv
Bapvwdwy Kot Twv Bapvwdwyv évavtt tng mowdoug ABadikng BAAoTNONG) MPOKUTITOUV ATO TNV CNUOVTLKA
pHeyaAUTepn avamtuaoOpuevn GUANLKN eTLAVELX OTNV KON Twv Saclkwv §EVOPWV 1 TNV KOUOOTEYN TWV
Saowv évavtl Twv Aoumwy popdwv dactkng PAdotnong Kol Twv Bapvwdwy évavtl g mowdoug ABadikng
BAdotnong. Emopévwe n udatoouykpatnaon (Y&/on):

Y&/on Nowdoug BAaotnong < Y8/on Gapvwdoug BAaotnong < Y&/on Aevdpwdoug BAdotnong.

iii. Aoun, Baduoc¢ cuykouwon¢ cuotadwv

H &oun (ounAkn, knmeutr, KAL) Twv cuotadwv, KaBw¢ kal o BabBpdC CUYKOUWONG TNG
KOHOOTEYNG Twv dacoouotadwy kaBopilel og onUAVTIKO BaBuo TNV MApAKPATOUEVH TTOCOTNTA VEPOU KoL
gMOPEVWE TNV KopodlaBpoxn kat tnv udatoocuykpdtnon (avéavopévou Ttou BabBuol GcuyKOUWONG
au&avetal kal n kopodtaBpoxn kal n udatoocuykpatnon). Fevikd oXVEL OTL N KNMEUTIKA popdn, olaitepa
oklavOetikwy eldwv (m.x. EAdtn) mapakpatd PeyaAUtepa Ood vepoU amo TG AOUTEG SOUEC TWV SACIKWY
dutokowwvLwv. M'evika n udatoouykpatnon auvfavel avaloya Pe Thv akolooudn doun:

OpnAwkn = Ymoknmeutikn - Knmeutn

‘EtoL mukvég ouotadeg TLX. OpUOC WG E£Xovteg Me peyaAutepn UAAK pala cuykpatouv
MEYOAUTEPEG TOOOTNTEC vepOU Ot OvTOeon UE TIGC OVTIOTOLKEC OPOLEC. XOPOKTNPLOTIKN TEpimTwon
amotedoUv oL oUumukveg ouotadeg asipuAwv mAatvdulMwy, Tou Tpooeyyilouv amd amoyn

USATOCUYKPATNONG TLG TIHEC SACOCUOTASWY LIE KAVOVLKI) CUYKOUWON.

iv. Aacomoviko giboc¢

Ta Slddopa Sacomovika ei6n avaloya pe to péyebog tg GUANIKAC Toug emidpavelag, tn popdn
(habitus) tng kKOUNG Tou avamntiooouv KABWE Kal To €80¢ KAl T XOPOAKTNPLOTIKA TOU GUAAWATOC KAl TNG
QVATTUCOOUEVNG TIPOROALKAG KOUNG I KOUMOOTEYNG TOUG £XOUV LEYAAUTEPN N LIKPOTEPN KopodlaBpoxn Kot
vdatoouykpatnon. H yeviky apyn eivat otL ta kwvodopa €idn €xouv peyoAUTtepn USATOCUYKPATNON TWV
mMAATUPUA WV eldwv. Ao ta Kwvodopa, T £XOVIa TUKVOTEPO LoTO Bedovwy gudavilouv peyoaAlTepn
USATOCUYKPATNON £VAVTL TwV KWVoPOpwWY e apaldTepo TAEYUA BeAOVWY. ATIO TN LEYOAUTEPN TIUKVOTNTA
TwWV BeAdvwV TWV OpEWWV OKLAVOETIKWY Kwvodopwv £l8WV €vavil tng avtiotowng twv medlvwv
OWTIOP\WV KWVODOPWY CUVETIAYETOL N UTEPOXH, W TPOG To HEyeBOC TNG USATOCUYKPATNONG, TWV
OPEWVWV OKLAVOEKTIKWY Kwvodopwv (EAATn, EpuBpeldtn kAm) évavtl Twv medvwv dwtod\wv Kwvodopwy
elbwv (eibn mevkng, Aapika kATt) (Hoover, 1953). Ta mapamavw oxvouyv Kot yia ta mAatuduAa ibn, omou
Kol ekel to oklavOekTikd £ibn mou avamtiooouv peyalutepn GUAAKA emiddvelo spdavilouv yevikd

peyaAUtepn udatoouykpdatnon Evavit Twv GWTOGAWY eldwv. Tuxva Opwe pwtodha EnpavBekTikd €idn,
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pe tpaxl knpwdeg GUAwHO N PUANwWPa pPe TpLxoeldeic amoAngelg, eudavilouv peyaAltepn
vdatoouykpdtnon and avtiotolxa oklovOektikd mMAatUdUAAa. Autd cupPaivel OTav TO AUENUEVO KNPWOES
dUMwpa 1 ot auénuéveg Tpxoeldelc amoAnéelg eival avamtuypéva o Babuo mou va KOAUTTOUV TN

Stadopa NG GUANLKAG ETLDAVELAG.

v. HAwkia ouotadwv-6€vépwyv

Amo amoyn nAkiag mapatnpeltal OTL oL VEApPEG cUOTASEG N Ta veapd SEVEPA CUYKPATOUV YEVIKA
ALlyOTEPO vEPO amO OTL oL péong NAiag Kol ol NAKLwHEVEG cuoTtades. MapdAAnAa oL péong nAwkiog
ouoTadeg eudavilouv peyaAlTepn USATOCUYKPATNON ATO OTL oL NAKKIWUEVEG cuotadec. To datvopevo
QUTO amodidetal oTNV He TNV NALKia av€non Tng KOUNG Kot Tou GUAAWHOTOG TwV dacoocuotadwy, Kabwg
KoL otnv avtiotolyn dltaomacn tou GUAAWHATOG KoL TNG KOUNG KOL TNG KOMOOTEYNG TWV YNPACUEVWV
daocoouvotadwv. O Delfs, (1954) yia dtaddopa otadia nAkiag cuotddwy epubperatng otn Meppavia ivel Tig
akOAouBeg TIpéG: Mukvoduteia 6%, Neoduteia 23%, Kopuidia 32%, Koppol 42%. O Molchanov (1960), os
TELPALATA TNEG USATOCUYKPATNONG CUCTASWY MEVKNG AMESELEE OTL UTIAPXEL CUVEXNG AUENGCN TNG TIUNG TNG

uSatoouykpATnong péxpL tou 56° + 62°° étoug, GIou amoktd T pHéylotn T TG e akoAouBn peiwon.

vi. Mopepn (habitus) cuotadwv-6évépwv

H popdn (habitus) tng kOUNG Twv SacoMOVIKWY €6WV KAl TWV SACLKWYV CUOTASWY emnpealel
onNUavTika tTnv udatocuykpdtnon touq. Ta Slddopa dacomovikd €idn (§evdpwdn, Bapvwdn KA), KaBwg
KoL ol TolkAieg (umoeidn) avtwv esudavilouv e€alpeTikd HeydAn MO popdnC KOUOOTEYNG, OTWG
gupela, OTEVH, TIUKVI, XPWUOTLKWVY OMOXPWOEWY, EMAMNAWY HEe TTOAAEG 1) Alyotepeg KAaS0oELpEC KATL. ETOL
elbn pe mupopboeldy koun (eidn mupapldoeldwy Asukwv OMWC TO KABAKL KATT) £xouv HIKPOTEPN
vdatoouykpatnon évavtl eldwyv pe onmoladnmote GAAN popdr koung (habitus), 6nwg ta Aowtd £i6n Asvknc,
n 8puc, n ofud, n MEUKN KAT. ZUUTEPOOUATIKA TOPATNPOUME OTL N USATOCUYKPATNON €lval peyaAuTtepn
ota kwvodopa amo OtL ota MAatUGUAAA Kal auéavel Pe TNV avénon tng nAkiag, tng Blopalag kKat Tng
KOMOOTEYNG, SnAadrn TNG MPoPoAng tng Kopootéyng oto €8adog. Mevikd LoxUeL OTL augavopévou Tou
pey€Boug (UYog, eupog, emkaAudn, TPoPoAn, TePIUETPOC) TNG KOUNG Twv SACWKWVY €WV N TNG
KOMOOTEYNG TNG daolkng PAdotnong avavetal n udatoocuykpdtnon. To Ao 6 mapouolalel Epeuva Ot

pHepovVwHEva Sévipa e Stadopetikd habitus (Linskens, 1951)*.
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IxAua 6: Katavopn tng Stamepwonc Ppoxng Kal Kot €MEKTACN TNG udATOOUYKPATNONC SACLKWY SEVEpWV
pe Stadopetikn popdn k6ung (habitus) (Linskens, 1951)*.

vii. Aacookoputikoi (kaAAiepyntikoi) xswptopoi

KaBe kaAALlepynTIKOC KOl €V YEVEL UNOTOULKOG SACOKOULKOC XELPLOUOG (amoPAWTIKOG, apaLWTLKOG,
dwTodOoTIKOG KATT) TTIou adatpel To oUvolo 1 pépog TG PUANIKNG palag plag cuotadag, emnpedlel tnv
kopodlaBpoxn kat tnv uvdatocuykpatnon. H emibpaocn auty upmopel va esival efalpetikd £vrovn
(amoPAwTIkEG UAOTOUIEG) A ATILAL (KOAALEPYELA KNTTEUTWY cUOTASWV). MAVTWG, OTIOLOCSNTIOTE SAGOKOLILKOC
XEPLOUOC, 000 Kal WIKPOC Kol va sival (m.y. apaiwon n popdomoinon koung), emidpépel peiwon g
vSaTOCUYKPATNONG KATA To HEYEBOG TNS adatpoupevng GUAALKAC palag. I Heiwon TS KopoSLaBpoxng Kat
™G USOTOOUYKPATNONG 06NYOUV TO GUVOAO TWV SACOKOULKWY XELPLOUWY HLIKTWV Sacwv, Tou odnyouv oe
oUENUEVN OUMPUETOXA €WV HE MIKPOTEPN udatoouykpdtnon. Avtibeta Sdacokoplkol Xelplopol, mou
ou€Avouv TN CUHUETOXH SACOTMOVIKWY E6WV HE HeYaAUTEPN USOTOOUYKPATNTIKY LKAVOTNTA, 0dnyouv ot
auénon g kKopodLappoxng Katl thg udatoouykpATNoNG.

OL mopamdvw S0COKOULKOL XELPLOpOL amoTeAoUV éva e€ALPETIKA XPNOLUO EPYAAELO YLOTL ETITPEMEL
otov AacoAdyo-Y&poldyo va oxeSidost os kaBe Askdvn amoppong thn PBéAtotn emépPaocn mou Ba
LLEYLOTOTIOLOEL TO TPOCOOKWUEVO KaTA Tepimtwon ubpoloylkd o0dehog. Ol SacoKopwkol Xelplopotl
MropoUV va maifouv onuavtikd poAo otov uSPoAoyLKO KUKAO Kal va TPOohEPOUV CNILAVTIKEG TTOCOTNTEC
VEPOU yla TIG avaykeg UOpeuong kat dpdeuong. OL apalwoelg UMopoUV va XpnoldornolnBouv yia va
aAAagouv tn dopun, T oLVBEON KL TNV TUKVOTNTA TwV S00WV Kal £T0L Vo AUENOOUV TNV apaywyr vepou,
Wolaitepa oe AelPudpeg meploxeg. Itn oxetikn BLBAloypadia mapouvoialovral KATOLEG 08NYIEG OXETIKA UE
TO TOCOOTO TWV OPOLWOEWV OE CUVOUAGCUO HE TNV QVOUEVOUEVN al&non Tng MapayoUeVNG TOCOTNTAG
vepou. OL daocokopikol xelplopol obrnynocav oe pla otadlakd avfouvoa pelwon tng udATOCUYKPATNONG,
avaloyn t¢ avénong tou Paduol Twv apalwTikwy enepBdoswyv. To blo 6e mapatnpeital os Kade
EMEUBAGCN IOV PELWVEL TO BABOUO CUUUETOXNC ELOWV HE pHeyoAUTepn udatoouykpaTnTLKA Lkavotnta (EAGTn,

EpuBpeAatn, Nevkn).
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Ot Serengil et al. (2007a, 2007b) mpoteivouv WG €AAXLOTO TTOCOOTO apolwoswy To 11% yla va
napatnpnBel avénon otnv mopaywyn vepol o€ olkoouothpata ofudg. IUpdwva Pe toug Brown et al.
(2005), oL aMayég apyilouv va daivovtal o mooootd apaiwong avw tou 20%. O Mkavatolog (2004) Bprike
OTL N apaiwan oto 50% tng KUKALKNG emidaveLlag alEnoe To CUVOALKO LSATIKO MAsOvaoua Katd 4,6%, eVvw N
anoPiAwon katd 9,7%. H anoPilwon &ivel peyahltepo udatikd TAEOVACUO O OXECN LE TNV apaiwon
£L61KOTEPA TOV TIPWTO XPOVO UETA TO XELPLOUO. Ot HeTOPOAEG Ta EMOUEVA TN €lval TIEPLOPLOUEVEG AOYW
avénong tng udatoouykpdtnong Kupiwg tng mapedadlaiag PAaotnong. (David et al., 1994; Bruijnzeel,
2000). H anopidwon avéavel tn StaBpwon (Motha, 2003). Qotdéoo akpaia enelooSia BPoxXnG CUYKPLTIKA
LE TO SACOKOULKO XELPLOWO, emnpedlouv KaBopLoTIKA T SlaBpwaon Kal TNV udaTomapoxn TWV PEULATWY
(Eisenbies et al., 2007). Katd tnv kplown Bepvn mepiodo n mpooalénon Twv cUoTASWY PELWVETAL AOYW
peiwong tne dtamvong. Aufavopévou tou UPoug Bpoxng, Kal TG USATOXWPNTIKOTNTAG KAl LELWHEVNG TNC
vdatoouykpdtnong, (Uewwvovtag TG udpokaTavVaAWoel HeE emépBoon oto Babud ocuykopwong),
BeATLWVOVTOL CNLOVTLKA OL CUVONKEG Uypaoiag Kol avantuéng twv Spuodacwv pe mapdAAnAn avénon
™N¢ amoppong kat dubnong (Mkavatolog 2004). Ot Wilm kat Dunford (1948)*, amébeléav OTL HETA MO
apaiwon dacocuotdadwy auénbnke n and auTtég amoppeovca mMoaoTNTA vepou katd 31%. H avénon autn
avtlotolxel oto BaBuo NG yevopevng apaiwaong kot otnv avtiotolyn Helwon tng udatoouykpAatnong, mou
avtavakholoe oto péEyeBocg TG avénong tng emeABouoag amoppons. O Molchanov, (1960), petd amno
OXETIKA Ttelpapata oth Pwola amédelfe OtL pelwon g ouykouwong, He apaiwon amnod 0,9 os 0,7, avénoe
™ Samepwoa Bpoxn, f To autd pelwoe TNV udatoouykpatnon kata 4+8%. Avtiotolya peiwon tou Babuou
OUYKOUWONG Twv 8wy ouvotadwv 0,9+0,7 os 0,5+0,4 enédepe avénon tng damepwooc Bpoxng Kkatd 25%

(Meplocotepa oto Ked. Ydatvol Mopol).

viii. Mopn, eibo¢, xapaKTnploTiKa @UAAWUATOC

H popdn, to £ido¢ kal ta xapoktnplotikd (Belovoeldng, apnvopopdn, mMemAatuopévn, Evtova
noAuoxdng, okadoeldneg, Kekapevn, ofUANKTN, Sepuatwdng, KNPwHEVN, aklbwtr, TpLxodopog KAT) tou
dbuAwpatog emnpealouv TN KopodlaBpoxn Kot TNV USATOCUYKPATNON KUPLWCE LE TIG SUVAUELG GUVOXNG Kol
cuvadelog mou avoamtiooovtal PeTatd TnG emidavelag tou GUAAWUOTOG Kal Tou vepol. Ooa eEMOUEVWG
omd TO TMAPOTAVW XOPOKTNPLOTIKA aufdvouv T Suvapelg cuvadelag petafl ¢UAAOU Kol vepoU N
avfdvouv v avd m® dulwpotoc Stafpexduevn emddvela, auEGVOUV TNV KOMOSLBPOX KAt Thv
vdatoouykpatnon. AvtiBeta 60a XOPOKTNPLOTIKA TOUu GUAAWHATOC SNULoUPYyoUV GUVONKEC UELWHEVWY
Suvdpewy ouvadelag HeTafy emuddvelac vepol Kot GUANOU 1 QVOTTUOOOUV WMIKPOTEPN avd m®
dulwpatog StaBpexopevn emtdAavela, HELWVOULV TNV kKopoStaBpoxn Kat Ty udatocuykpdatnon. Me Bdon
TO TOPOMAVW TPOKUTTEL OTL TNV KOpodlaBpoxn Kol TV udaToouyKpAtnon aufdvouv 1 HELWVOUV Ta

okOAouBa XapaKTNPLOTIKA TOU GUAAWUATOG:
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XopOKTNELOTIKA TTOU UELWVOUV TV Kopodiafpoxr Kot

KOl TV USatoouyKpAatnon

o MUNa Beloveg, 1) Behovoeldn pUANa OAa Ta pUAA

TWV KWVoPopwv eLdwv)

o QUM Seppatwdn (ilex, Stadopa €idn 6pudg KATT)

o UM o§UAnkTa moAuoyLdn (Mpivog, apld KAT)

o MUMa xvowdn 1 pe TEYKdW (Xvowdng 6pucg,
MAdtavoc)

e KAabld optiovtia pe dpuAwPa oplldvtio R GUANQ pe

opLévtia tomoBEtnon

v udatoouykpdtnon

o MUMNa eupeio kot opoAd memAatuopeva (uBpldia

AelKNG, pAapoupLd, PouVTOUKLA KATT)
o MUN\a Agia (okARBpo KAM)
o DUN\Q pe OpaAO TEALKO TieplypapLa (KEpaoLd, ofud)
o QUM Ywplg KApwHA KAl Xvowdng N TPLXWTEG
armoAngelg
e KAabld kekAuopéva 1 éxovta GUAwWUA KEKALLEVO

KPEUOUEVO TIPOC TO KATAVTN 1 GUANA Pe KEKALUEVN 1

katakopudn tonobétnon (kpepaopéva dUAa)

» 0 éciktnc @uAAdikic eripavetac LAl (Leaf Area Index)

H uSaTOoUYKPATNON CUVSEETAL OTEVA e To Seiktn GUAIKAC emudavetag (LAI) (m?*/m?). H emuddvela
Tou puNwpatog ou amoppodd NAtakn aktvoBolia, cuxva ekdppdletal pe Tn popdn Tou Seiktn GUANLKAG
erudavelag LAL Ou Karlik kat McKay, (2002) epeuvwvtag 14 Sévipa purmAé §puog (Quercus douglasii), Bprikav
péon tun Seiktn puAKAC emipavetag (LAI) 4,4 m? /m? . OL ouyypadeic kavouv avadopd Kot yla TLHES 4,5-
8 oe UKt ouotada omou Kuplapxel n dpug oto Castelporziano tng ItaAiag, kot 4-6,75 yla HEHOVWHEVA
8évtpa Spudc. Ot Lopez-Serrano et al., (2000), o 20 Sévipa mevkng ektipnoav péoo LAl 2,69 m? /m? pe
TWéC va kupaivovtat amd 1,50 éwg 4,58 m? /m’. Ot Briere et al., (2021), oto Barbeau tng FaAiog o
Spuoddon Quercus petraea, ylo tnv mepiodo 2009-2019 pétpnoav péon tun LAl 3,7 m® /m’ v n
ekToU eV TN Ntav 3,1. O Lovynska et al., (2018), otnv Oukpavia oe ddon Saoikng mMevkng Bprikav
TIHEG LAl petad 1,35 kat 1,48. Ot Goude et al., (2019), otn Zoundia Bprkav GuAAKN emidavela yla
£puUBpPEANATN, ONUAVTIKA HeyOAUTEPN €KEIVNG TNS SaOIKNE TteUkNnG. Ot Mason et al., (2012) og duteieg Pinus
radiata otn N ZnAavdia Bprkav Tipég LAl va kupaivovtal amo 4,9 €wg 8,9. Ot Scurlock et al., (2001)
ouvéNAeEav Oebopéva amo 300 PBipAoypadikég avadopds mou adopovoav 1000 Tuég LAl amo 400
TEPLOXECG amo to 1932-2000. Ot ehdylotec TIUEG PpeBnkav oto 0,1 (eAdayiotn, adopd £pnpo Kal Touvépa)
KOL Ol UEOEC TIMEG (*Tumukr) amokAion) oto 1,31 + 0,85 yia T gpripoug oto 8,72 + 4,32 ywa duTteisg
Kwvodopwv N aetbuAAwv mAatupUAMwyY eldwv. Ot David et al., (2006) ywa tnv apLd, Ppnkav LAl ico pe 2,6.
Ot Hassan et al., (2017) Bpnkav ylo. tnv Aptd Quercus ilex kat tng Apu twv Mupnvaiwv Quercus pyrenaica,
LAl (m?*/m?) 2 éwg 3,9 kat 1,5 éwg 3 m? avtiotowya. O Qi et al., (2000) ektyovv to LAI pe tn pédodo NDVI
cUpdwva pe TNV omoia To 97% Twv ekt oewy LAl ya Tnv Aptd Bpioket TG HeTaly 1,2 kot 2,8 m* kat yia

™ 6pu Twv Nupnvaiwv to 98% Twv ekTiposwv Bpioket LAl petaly 1,4 kot 2,6 m>.
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Ewkova 5. DUANa OEudc & Apuog

5.5. YAATOZYTKPATHZH OAMNQN KAl GAMNQNQN

OL épeuveg NG KopodlaPBpoxng kat tng uvdatoocuykpdatnong Bauvwv f Bapvoouotadwv eival
OXETIKA TIEPLOPLOKEVEC. AUTO odeldeTal KOTA KUPLO AOYO GTO OTL OTLC TIPONYUEVEC S0.00USPOAOYLKEG XWPES
(Pwola, Kavadag, EABetia, Mepuavia, Avotpio kAm) To 6Ac0¢ Kuplapxel évavtl Twv Bapvwvwy, oL omoiol
avtiBeta KuplapxoUV €vavil TWV S00WV OTIC LECOYELOKEG XWPEC. EKTOG TOUTOU, OL QVTIOTOLXEG UETPOELS
™¢ Swamepwoag Bpoxng Boapvoouotadwv TOPoUCLAlOUV ONUOVTLIKEG TEXVIKEC KAl KUPLWC TIPOKTIKEG
SuokoAiec. Emonuaivoupe OTL ylo YWPESG PE GNUAVTIKO TT0000TO Bapvoouotadwy, onwg n EAAada -otnv
omola n kuplapxia Twv BApvwy Kat Twv Bapvopopdwyv urofadbuiopévwy dacwv (Kuplwg TpVwvwy KATT
uroBabuopévwy  dpuodacwy) elval KATAAUTIKA- O UTIOAOYLOMOC TNG udaToouykKPATNONG Kol TNG
Slamepwoag Bpoxnc €xel peyain onuooia. OAot ot kAwpoatikol, Broloywkol (xAwptdikol) mapayovteg
ennpedlouv TNV Kopodlappoxr Kat Thv udaAToouyKPATNON TWV Bauvwvwy Onwe akpLpwe emnpedlouy ta
avtiotolya ¢awvopeva ot dacocuotadeg (Ked. 5.4). Tuxvd, Slaitepa oe GUUMUKVOUG ouvnpedeic
Bopvwveg aeldVAWV-TAOTUGUA WY, N KopodLaBpoxn Kot N USATOCUYKPATNGN OMOKTOUV ONUOVTIKES TUEG
oxeb0v epApMAeg Twv Sacoovotadwyv. O Haynes, (1940)* kot o Clarc, (1940)* avadépouv OTL n
vdatoouykpatnon Bapvoouotadwy avépxetal oto 25% g Bpoxng, (Letatd 20% kot 36% katd Toug Exler

& Moore, 2022), onavia &g n udarocuykpdatnon twv Bauvwdwv mpooeyyilel To 50% tng minrtoucag

Bpoxns.

5.6. YAATOZYTKPATHZH AIBAAIKHZ (MOQAOYZ) BAAZTHEZH KAI TOY AAZIKOY TAMHTA

H vdatocuykpatnon tng mowdoug BAdactnong aAld kat tou Enpotannta (daocikng uArdadac) av
Kol ival oAU pikpdtepn ¢ SaoLKNG Kal HIKpOTeEPN TG Bapvwdoug dev eival apeAntéa. e EnpoBepULKEG
{WVEG OTWG Ol LECOYELOKEC TIEPLOXEC, N LdaTocuykpatnon tng mowdoug ABadikAg BAdotnong mopd Tig
TIEPLOPLOUEVEG TWMEC TNC amoKTA LSlaitepn onuooia. H onpaocia tng anmwAslag autng, mapd To ULKPO
pEyeBog g, yia xwpeg pe évrova mpoPAnuata Astpudpiag, sival SLattépwe onuavtikr dtotL onoladnmote

peiwon twv vdatikwv TIOpWV amoKTd eColpeTik) onuaocia. EWwotepa ol kotaypadeiosg TIUEG
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vdatoouykpdtnong tng mowdoug PAdctnong, umoloyicBnke oe 6% tng Tmimtouocag Bpoxomtwaong
(KwtoUAag 1995).

H udatoouykpdtnon tou &8acIKOU TAMNTO TAPA TIG MIKPEG TLUEG TNG Elval ONUOVTLKA Ko
npooeyyilet TI¢ TIHEG TNG Mowdoug (ABadikng) BAdotnong. I18laitepa av TTPOKELTAL Yl TTAXUOTPWUATWEN
dUANASQ, TOTE OL TLHEG TNG USATOCUYKPATNONG KABloTavTAL CNUOAVTIKECG. H TLUR TNG USATOCUYKPATNONG TNG
Sdaolkng dpuAradag efaptatal amd to maxog (maxvtepn duAddda=auénuévn udatoouykpdtnon) Kol T
ouvBeon tng duAradag (duArada kwvodopwy EXel auEnuévn uSATOCUYKPATNON EVavTL TNG PUANGSAG TwY
mAatUPUA WV KATT). O KwtolLAag, (1965) avadépel otL n udatoouykpatnon ¢ulhadag tpaxeiag mevkng 30
€TWV Tayxoug 1,5 cm avépxetat oe 2,8 mm UYPoug Ppoxnc. XopaktnploTika avodépsl OTL N
vdatoouykpatnon tng GuANGdag mpaktika Tautiletal pe to &npd PBapoc tng. O Molchanov, (1960)
avadépel 6tL n vdatoouykpatnon duAladag Spudc mayxoug 2,0cm Suvartal va cuykpatrost 10mm Uoug
Bpoxng, duArada mayxoucg 1,5cm uvdatroouykpdtnos 5,5mm UPouc Bpoxng evw duAlada mayxoug 0,5cm

vdatoouykpatnoe 3,0mm Uouc Bpoxng.

5.7. NAPATONTEZ NOY ENMHPEAZOYN THN KOPMOAIABPOXH KAl THN KOPMAMNOPPOH

I. AAZIKQON AENAPQN KAI AAZOzYZTAAQN

H kopupodlaBpoxn kat n amoppéouca MocoTNTa VEPOU TNG KOPHATTopPonG tne Saotkng PAaotnong
(6evépwbdoug kupiwg) moikidel e€aptwpevn amo éva mANRBo¢ mapayoviwy, ou oxetilovral Kupilwg PE Tnv
uvon Kot TNV oldTNTa Tou pAotol Tou KopuoU. MapdAAnAa Aot ot avadepBevteg kKALpaTikol kat BloAoyikol
(xAwpLdikol) mapdyovteg mou ennpedlouv ta GaLVOpEVO TNG KOPOSLaBPoXAG Kal TS USATOCUYKPATNONG,
(évtaon, 6udpkela kat UPoOC tne PBpoxng, emoxn €toug, dacomovikd eidoc KAM), emnpsdalouv Kol TN
KoppodLlaBpoxn kot Tnv udatocuykpatnaon.

IXETIKA UE TNG KOPHOSLaBpoxn Kal Thv Kopuamoppor tng Saotkng PAACTNONG O YEVIKOG KAVOVOS
glvat 6tL n koppamoppon twv MAatiuAAwy sival peyohltepn Twv Kwvodopwy. Autd Sev odeiletal otn
MEYOAUTEPN KOPUATIOPPOIKN LKOVOTNTA TwV MAATUGUAAWY, GAAA OTO OTL AUTA CTEPOUVTAL KOMOOTEYNG KATA
™ SldpKela TG Ppoxepng Meplodou. AuTO €XeL WG QATIOTEAECMO TO XELUWVA TIOU UTAPXEL €AAewdn
GUAAWHLATOC, 0 KOPUOC TwV MAATUGUAAWY €LdwV va SEXETAL TTOAU HEYAAUTEPEG TTOCOTNTEG VEPOU OO TOUG
QVTLOTOLYOUG KOpUOUG Twv oelBolwyv TAATUPUAAWY e8wv. TN HeYAAUTEPN KOPUOTOPPON TWV
MAATUPUA WV €L6WV EVavTL TWV KWwvodOpwV CUUPBAAAEL KOL TO OTL YEVIKA oL KAASOL Twv TAATUPUAAWY
elbwv nMpooduovtal UTd ofeila ywvia evw Twv Kwvodopwv, LBLAITEPA TWV OPEVWY KWVOPOPOUVTWY ELOWV
(eAdtn, epuBpelatn KAT) n ywvia npocduong Twv KAASwWV Toug eivat appAeia éwg opllovria, yeyovog ou
HMELWVEL TNV Kopuamoppor]. H KoppamoppEéouoa MOCOTNTA EMNPEAIETOL ONUOVTIKA amo Tn popdn tng
KOUNG Twv 8évlpwv. Ta vhnkopa 6£vdpa pe KAASOUG KOUMTOUEVOUC HE ofeia ywvia Tpog Ta davw (Spuc,
ofud, Aevkn, dAapoupld KAT.) epdoavilouv peyaAlTepn KOPLATIOPPON Ao eKelva e 0pl{OVTLOUG 1) TIPOG TA

KOTW KOUTTOPEVOUC KAGSoucg, Omwe ta kKwvodopa (eAdatn, epubpehdatn, melvkn KAm.), to omoia
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mapouctalouv KUplwg £vtovn otayovomntwor. Mepaltépw n Koouamoppor e€0pTatal 0 CNUAVIIKO Babud
KoL amo tn popdoroyia tou PpAowol twv SévSpwv. EWdN tpaxldAowa, omws n Spug, n mMeUKN KA.,
gudavifouv peyahltepn Koppodlafpoxn Kal UKpOTEPN KopUamoppor] amo ta AetodAola, OwG Kal n oua,

N dAapoupld kAT M'evika n koppamoppon auéavel avfavopuévou tou UPoug tng Bpoxng.

Il. GAMNQN KAl OAMNQNQN

IXETIKA UE TN KopHOoSLaBpoxn Kal Ttn Koppamoppon tng Bapvwdoug BAACTNONG LOXVUEL GE YEVIKEG
YPOUUEG OTL KAl yla TNV KoppodlaBpoxn Kal tnv kopuamoppon Twv ¢uAroBoiwv mAATUPUAAWY. MEepPLKECG
dopég eivat Suvatov n Kopuamoppon Twv Bauvwvwy va eival peyaAltepn ekeivn Twv dacocuotddwv. MNa
napadelypa otoug asiduloucg Bapvwveg tng Sierra Nevada n kopuamoppor BpéBnke OTL avépyetal oe

15%, evw n vdatoouykpatnon oto 5% kat oto Dan Dimas n kopuamnoppor ¢Bavel to 8% (KwtovAag 1995).

6. YNOAOTIZMOZ THZ YAATOZYTKPATHZHZ

6.1. Mlevika nepl peBOSWV HETPNONG TNG KOHOSLAPBPOXAG KAl TNG USATOCUYKPATNONG

KopoSiaBpoxn elvat to ¢awvopevo tng SLOKPATNONG Uypaciag, TOU €XeL KABs KOMOOTEYN
(pUMwUa, kKAGdoL, kKopuog) dévipwy, BAuvwY Kat Towdwv dutwy, yla tn Sypavon tng. OL ToodTNTEG
vepoU tN¢ BpoxnG mou cuykpaToUV SLadoXIKEC KOUOSLABPOXECG EVTOC LG XPOVIKAG TTEPLOSOU (cuvhBwg NG
€toug), ouykpotouv Tnv uvdatoouykpdtnon (L,) tng meptddou autng. H udatoouykpdtnon (Interception
loss) eival onpavtikd peyalutepn ot Sacocuotddeg amd OtL ot Aoutég popdég PBAdotnong. H
KoppodLlaBpoxn Kal n vdatocuykpdtnon (n cuykpatnon vepou tg PPoxnG oTNV KOUOOoTEYN TNG PAGOTNONG
KOLL N €V ouVEXELD AMWAELA TNC OTNV aTpOodaLpa) emnpedlel TV UETEMELTA dAon Tou uSpoAoyLkol KUKAOU
(amoppon, 8tnOnon). O unoAoylopdg (kupiwg n ektipnon) g udatoouykPATNONG ULOG TIEPLOXNG Bewpeltal
Kol eival ealpetik@ Suokoho va  emuteuxBel. Autd ocupPaivel emeld) otov  UMOAOYLOUO  TNG
USATOCUYKPATNONG UTIELCEPXOVTOL TApA TOAAOL QOTABUNTOL TOPAYOVTEG, OL OMOoioL OKOMUN KOl av
propovoav va eival StaBgotpol kat Petpriolol, aAL Ba urtipxav SucKoAileG oTtov UToAOYLOWO TNG. a To
AOyo autd xpnoudomolouvral dLladopeg OXECELG, e TIG Oomoleg yivetal mpoomndBela va mpooeyyloBel n
OMWAELX USATOCUYKPATNONG LOG TTEPLOSOU OE ULa TtepLloxn. Ma Tov UTIoAoYLoMd TNG USATOCUYKPATNONG
umapyxel apketn BipAloypadia (Evdeiktikd: Molchanov A 1960, KwtovAag A 1972, 1973, 1966, MNamouALag
I., 1975, 1976, Anderson, H.W., and others 1976, Rutter. A.J. 1971, Morton A.J. 1977, Aston A.R., 1979,
MNamovALag, ., NwoAaidng M., 1979, NikoAaibng M. MamouAwog I. 1981, Peteguda L.W., Plyuta P.G. 1986,
Frangen, W. And others 1987, NikoAaidng M. 1988, XaAuBomoulog I'. and others 1992, MavAidng O., 1997).
Ouwc mapoatnpouvtal cuxva avtidatikd anoteAéopata. To yeyovog auto (Maulidng 0. 1997) epunveletal
ond TIg peydheg Sladopég mou sudavifouv ta dedopéva Twv HEAETNOEVTWY meploywy €peuvoc. Eival

Aoyikd SladopéC OTn XWPOXPOVIKH KOTAVOWN KOL TO XOPOKTNPLOTIKA TWV PPOoXWwvV, OTLC KALUOTLKECG

47



Aaoikn Yépodoyia & YSativol Mopoti-Tkavatoiog X.

OUVONKEC, OTOV TPOOCAVATOALOUO, TIC ouvBnkeg PBAdotnong ta evboouotadika meptBallovra KA., va
Sladopomololv Ta EKACTOTE AMOTEAECUATAL.

XapaKTnpLoTIKO OAWV TWV PEXPL CHUEPO EPEUVWV UTIOAOYLOUOU TG udatoouykpdtnong (L) ntav o
£UPECOC UTTOAOYLOMOC TNG, WG N TipokUTTouca Sladopad petall tng Bpoxng (P) oe SutAavo yuuvo €dadog
Kol Tou aBpolopatog TnG Slamepwoag Bpoxns (Ps) Kal TG HeTpwHevng koppamoppong (L.). AnAadn o
UTIOAOYLOMOC TNG LSATOCUYKPATNONG oTnpiletal otnv akoAouBn oxéon:

L,=P-(Ps+L,)
Onou L,= nudatoouykpdtnon
P =etnoo UYPog Bpoxng
Ps= Slamepwoa Bpoxn

L= koppamoppor (mm)

6.2. Metpnioslg udatoouykpatnong otn Mopva Mieppiog
O MauAidng (1997) ota mAaiola XELPLOUOU TWV AEKAVWV AITOPPONG Yl TNV avénon Twv VOTIKWY
amoBepdtwy otn AEKAvn amopporg Tou XElWdppou Mopviwtiko Péua tng Miepiag, oakoAouBnos pia

SladopeTIKN TTPOaEyyLlon uoAoyLopoU TG udatoouykpdatnong. O umoAoylopdg BaoioBnke otnv KOTA TO

duvatdv apeon PETPNON TG udATOOUYKPATNONG Ot (PUOLKEG OUVONKEC OTn AEKAVN OIOPPONG TOU

XeAppou MopviwTtikou ota Miépta 6pn. H uéBodog Tou NMauAidn o€ YeVIKEC YPAUUES gixe WG eENC:

° 2T AEKAVN AmOPPONG ToU XELLAPPOU avayvwpiobnkav, emAExOnkav kat Staxwplotnkav KAtAAANAES
TeEPLOXEC, e uPopeTpkn Babuida 500m, mou va amnoaptilovtal ano pkta ddon (ofud, dpug, evkn,
Kaotavid, Aoutd mAatupuAlla, asiduAla-mMAatuduAra) Kot oTLg omoieg va SLeEayovtav UAOTOMLKES
EMEUPATELG (KAPTIWOELG I} KAAALEPYNTLKEG).

° 2Tn ouvéxela amd vhotopnuéva SEvEpa AMOKOTINKAY YL TO OKOTIO aUTO, UIKpol 1 peydiot kKAadol pe
10 PUAAWQ TOUC.

° H toun twv kKAGdwv autwv akoAolBw¢ KaAUdONKe Pe OTPWHA KEPLOU TTAXOUG 2MMm WOTE va UnV
Kataypddetal anwAela uypaciag amod TV Topr Tou kKAadou.

° Ol knpwBevteg KAGSoL otn ouvéxela {uyilovtav TOoOo pe oTeyvo To GUAAWUA TOUG G0O0 Kal HETA amo
mANpn texvntn SaPpoxn Kal otpdyylo touc. Me Tov TPOTO QUTO umoAoyioOnke n pEylotn
KopodLaBpoxn Twv KAGASwv.

° AkoloUBw¢ oL dlaBpexopevol kKAadol tomoBetnOnkav oto €5adog evtog Twv dacoouotadwy, eyyug
TWV UAOTOUNBEVTWY KOPUWVY, €VTOC KATAANANG UETAAALKAG UTtodoXNC n omola eixe eumnxBel oto
gdadoc.

° OL kAadolL autol otn ouvéxela adalpouvtay, HETA MO EMLTOTLEG EMLOKEWPELS, (uyilovtav Kal

€TONMOOETOUVTO €K VEOU OTn HeTAMK umodoxr. Me tov TPOMO OUTO TIPOEKUTITE N OTTWAELA
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vdatoouykpatnong. MapdAAnAa peTa tnv Ttwon véag Ppoxng oL kAadol adatpouvrtol amd tnv

urntodoxn kat Luyilovtayv, wote va Bpebel n véa moootnTa KOOSO BPOXAC TOUG, K.0.K.

° Tavutoxpova oe KAatdAnAa emileypéveg umodoxég (B£oelg) mavrtote ol tomoBestnuévol kAddol
adatpouvtav and Tnv umodoxn Toug Kal enavatonobstouvtav Petd mARpn dtaBpoxn Toug. Me Tov
TPOTO QUTO TIPOEKUTITE N PEYLOTN duvatr) LSATOCUYKpATnon o€ evéoouotadiko meplPaiiov.

° Emeldn n dlapketa {wng tou dpulwpatog Twy KAadwv eival meploplopévn (T=10 nuépeg) petd amno 10
NUEPeg oL kKAabdol aAhalav kol €TomoBeTouvto otnv unmodoxr VEOoL AmOKOTTOUEVOL KAASOoL Pe VEo
dUMwpo. H mapamdvw alayn Atoav avaykaia, yla tov mpocbeto Adyo, OTL HE TOV TPOMO AUTO
napakolouBeito ota ¢uAloBola mAatuduAda Kal n alayn (mtwon) Tou GUAAWUATOC TOUG
(DBWOMWPO), KaBwe KaL n EKmTuEn véou GUAAWATOC TNV AvoLEn.

° TéNog Snuoupynbnkav oL ox£oelg PPoxng Kol USOTOOUYKPATNONG, TAPA TIC ONUOVIIKEG XPOVIKEG
Sladopomolnoelg, mou oxeTilovtav Kuplwg Pe TNV €VTtaon TWV OVEUWY, TN OXETIKA uypaoia Kal Thv
apeon nAlodavela, ox€oelg Ppoxng Katl udatoouykpatnong. OL OXECELS AUTEG avadEpovTtal TOoO ota
KUpLa dacomoviko el60¢ NG meploxng (Apug, Ofua, Kaotavid, Mevkn) 6co kal otn Babuida LPoug
kaBe mintovocag Bpoxng (Mivakag 1, xnua 7). Etol e€dyovral oL avtiotolyol pEoOL pnviaiot
OUVTEAEOTEC LS aTOOUYKPATNONG ava Babuida Bpoxng.

Jtov akoAouBo MMivaka 1, IxAua 7, o MauAibng Olvel tnv KUPOVON HNVIKIWYV CUVTEAECTWV
vdatoouykpatnong ava Pabuida Ppoxng. H ekaoctote emleyeioa Tun eaptdtal amd to €idog TG
BAdotnong. H 6pug (Sladopa devipwdn €idn mou kpatdave ta epd GUAAA KOL HECA OTO XELLWVA),
eudaviletal pe TYEG USATOOUYKPATNONG HEYAAUTEPEG TwV aelGUAAWY TAOTUGUAAWY. AUTO UTopel va
anodoBel otn peyaAltepn emudpavela KOUNG Twv SEVIpwyY. Auto OUwG Umopel va avaotpadel dedouévou
OTL Kamola oTyun ta ¢pUANa EPTouV Kol £T0L OL TLHEG uSATOOUYKPATNONG TwV aelbUAAWY MAATUDUAAWY
Bapvwy eival peyaliutepeg. O Mivakag ox€oewv USATOOUYKPATNONG —KATAKPNUVIOMATWY Sivel To péco
£TACLO OPO CUVTEAECTWV TOU petpninkav kot evtaxbnkav oe Babuidec Ppoxng. O mivakag autdg amaltel
otolxeia nuepnotog, (Ldavikd wplaiag) Bpoxomtwong mou dev sival mavta eukoho va BpeBolv. Otav ivatl
Slo0éotpa, kABe €eMIOOSEL0 KATOKPNUVIOUATWY avaAUETAL XWPLOTA Kol UToAoylletal pe peyoAUTEPN
okpifela n pnviaia vdatoouykpdtnon. OL petpnoelc adopouv Bepvn mepiodo (MARpPeg dUAAWHA oTa

duALoBoAa mAatudUAAQ).
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NMivakag 1: 2xéoelg udatoouykpdtnong Sackwy edwv kot UPpoug Bpoxnc ava Babuida Bpoxng (MauvAidng

1997).
BaBuida Zx€o€eLg udaroouykpaTnong (mm)
Bpoxric
(mm) Apug Otua Kaotavia Meldkn OauVwVeg ABadia
0-3,00 1=0,69336Px 1=0,61435Px 1=0,59973Px 1=0,88924Px 0,537812 Px 0,397524 Px
3,01-5,00 1=0,48041Px 1=0,44002Px 1=0,43348Px 1=0,56143Px 0,418665 Px 0,299958 Px
5,01-10,00 1=0,26864Px 1=0,25345Px 1=0,24861Px 1=0,38711Px 0,202392 Px 0,143982 Px
10,01-15,00 1=0,18844Px 1=0,17810Px 1=0,17454Px 1=0,32212Px 0,141206 Px 0,082038 Px
15,01-20,00 1=0,15636Px 1=0,14017Px 1=0,13954Px 1=0,26984Px 0,098314 Px 0,047290 Px
20,01-25,00 1=0,13601Px 1=0,12242Px 1=0,12190Px 1=0,20263Px 0,069323 Px 0,027591 Px
25,01-30,00 1=0,11814Px 1=0,11341Px 1=0,10891Px 1=0,18172Px 0,049667 Px 0,015332 Px
30,01-40,00 1=0,09691Px 1=0,09110Px 1=0,08844Px 1=0,15836Px 0,037442 Px 0,008851 Px
40,01-50,00 1=0,07803Px 1=0,07416Px 1=0,07156Px 1=0,13589Px 0,029766 Px 0,006723 Px
50,01-60,00 1=0,06887Px 1=0,06543Px 1=0,06316Px 1=0,11722Px 0,026321 Px 0,004892 Px
60,01-70,00 1=0,06212Px 1=0,05965Px 1=0,05776Px 1=0,09716Px 0,022854 Px 0,003724 Px
70,01-80,00 I=0,05541Px 1=0,05965Px 1=0,05121Px 1=0,08680Px 0,020096 Px 0,002961 Px
80,01-100,00 1=0,04970Px 1=0,05329Px 1=0,04606Px 1=0,07854Px 0,018832 Px 0,002412 Px
100,01-120,0 1=0,04363Px 1=0,04821Px 1=0,04045Px 1=0,06893Px 0,016067 Px 0,002016 Px
120,01-140,0 1=0,03861Px 1=0,04232Px 1=0,03600Px 1=0,06165Px 0,012544 Px 0,001732 Px
140,01-160,0 1=0,03402Px 1=0,03785Px 1=0,03174Px 1=0,05412Px 0,009236 Px 0,000527 Px
160,01-190,0 1=0,02941Px 1=0,03337Px 1=0,02715Px 1=0,04486Px 0,007352 Px 0,000389 Px
190,01-220,0 1=0,02543Px 1=0,02820Px 1=0,02351Px 1=0,03976Px 0,005264 Px 0,000296 Px
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MeraBoAn ouvtEAEOTWY USaTooLYKPATHONG
Apudg, Nedkou, Asiduidwy Bapvwy kat nooAifadou ava Babuiba Bpoxne (mm)

09

08

0,7

0.6

0.5

0,4

03

0.2

0,1

IxAua 7. To daypappa Seixvel Tnv aloBntr peiwon €wg undeviopol TnG uSATOCUYKPATNONG AUEAVOUEVOU

tou LPouc Bpoxng.

Ytov Mivaka 2 o NauAidng mapéxel oUVTEAEOTEG USATOOUYKPATNONG TNG PAAOTNONG KATA MAVA KOL KOTO
Babuida pnviaiwv vPwv Bpoxnc yia dulroBorra mAatidula €idn. OL EAAXLOTEC TIUEG TWV CUVIEAECTWV
vdatoouykpatnong twv Baduidwv 0-3mm kat 3-5mm sivat 0,398 kat 0,332 avriotolya Kal UmopouV va
xpnotpomnotnBouv yla TNV €KTIUNGCN TNG USATOCUYKPATNONG TOUC XELUEPLVOUG UNVEC EVW OL QVTIOTOLXEG
TWEC TTou TtpokUTTTouy amd tov 1° mivaka (Ospwéc Tipéc) sival 0,693 & 0,480. Tuykpivovtag T UTIOAOUTEC
TIHEC TV SU0 TIVAKWY &V TIPOKUTITOUV ONUAVTIKES SLopopEC Kal ylo xapLv amAovoteuong (eAeihn A\ wv
UETPNOEWV), QUTEC UITOPOUV VOl XPNOLUOTIoONBoUV ylol TNV KTIHNON TNG XELLEPLVNAG USATOCUYKPATNONG

OAwv Twv AWV Babuidwv uPouc Bpoxng.
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Nivakag 2: Suvteheotég uSatocuykpdTnong TG PAGoTNONG Katd uiva kot katd Baduida pnviaiwv uPpwv Bpoxnc.

BAOMIAES SYNTEAESTES YAATOSYTKPATHSHE KATA MHNA KAl BAOMIAA MHNIAIQN YWQN BPOXHS
Bpoxng IAN OEB MAP  [AnP MA[ IOYN IOYA AYT SEM OKT NOE AEK
0,00- | 0,0- 0,000-0, | 0,00- 0,00- 0,00- | 0,0-
0-0,398 0,0-0,574 | 0,00-0,687 | 0,0-0,768 |0,0-0,823

0-3 0,407 | 0,506 796 0,749 0,616 0,559 | 0,467

0,398- | 0,407- |0,506- 0,823- | 0,796- | 0,749- | 0,616- | 0,559- |0,467-
0,574-0,486|0,687-0,626| 0,768-0,722

3£4we5 0,332 | 0,337 | 0418 0,789 0,733 0,689 0,519 0,448 | 0,373

0,332- | 0,339- [0,418- 0,789- | 0,733- | 0,689- | 0,5519- | 0,448 [0,373-
0,486-0,407|0,626-0,514 | 0,722-0,667

5¢wcl10 | 0262 | 0,266 | 0,342 0,705 0,686 0,556 0,438 0,374 | 0,285

0,262- | 0,266- | 0,342- 0,705- | 0,686- | 0,556- | 0,438 | 0,374- |0,285-
0,407-0,318|0,514-0,395| 0,667-0,525

102wc15 | 0,194 | 0,298 | 0,280 0,632 0,589 0,483 0,342 0,298 | 0,212

0,194- | 0,198- | 0,280- 0,632- | 0,589- | 0,483- | 0,342- | 0,298 |0,212-
0,318-0,270|0,395-0,318| 0,525-0,447

15-20 0,161 | 0,164 | 0,234 0,517 0,473 0,417 0,291 0,250 | 0,176

0,161- | 0,164- | 0,234- 0,517- | 0,473- | 0,417- | 0,291- | 0,250- |0,176-
0,270-0,229|0,318-0,256| 0,447-0,382

20-25 0,136 | 0,139 | 0,198 0,437 0,404 0,367 ,0246 | 0,212 | 0,149

0,136- | 0,139- |0,198- 0,437- | 0,404- | 0,367- | 0,246- | 0,212- |0,149-
0,229-0,191|0,256-0,223| 0,382-0,318

25-30 0,112 | 0,115 | 0,164 0,348 0,328 0,306 0,204 0,173 | 0,124

0,112- | 0,115- | 0,164- 0,348- | 0,328- | 0,306- | 0,204- | 0,173- [0,124-
0,191-0,156|0,223-0,192| 0,318-0,242

30-40 0,094 | 0,097 | 0,131 0,263 0,232 0,214 0,166 0,139 | 0,105

0,094- | 0,097- |0,131- 0,263- | 0,232- | 0,214- | 0166 | 0,139- |0,105-
0,156-0,123|0,192-0,166| 0,242-0,211

40-50 0,082 | 0,085 | 0,104 0,239 0,218 0,186 0,132 0,110 | 0,091

0,082- | 0,085- |0,104- 0,239- | 0,218- | 0,186 | 0,132- | 0,110- |0,091-
0,123-0,101|0,166-0,135|0,211-0,163

50-60 0,074 | 0,077 | 0,086 0,181 0,164 0,147 0,110 0,091 | 0,080

0,074- | 0,077- | 0,086- 0,181- | 0,164- | 0,147- | o,110- | 0,0901- |0,080-
0,101-0,087|0,135-0,106| 0,163-0,123

60-70 0,063 | 0,066 | 0,072 0,153 0,136 0,103 0,095 0,076 | 0,070

0,063- | 0,066- |0,072- 0,153- | 0,136- | 0,103- | 0,0905- | 0,076- |0,070-
0,087-0,075|0,106-0,088 | 0,123-0,098

70-80 0,055 | 0,058 | 0,064 0,112 0,101 0,089 0,083 0,067 | 0,061

0,055- | 0,058- |0,064- 0,112- | 0,101- | 0,089- | 0,083- | 0,067- |0,061-
0,075-0,065|0,088-0,073 | 0,098-0,085

80-100 0,047 | 0,049 | 0,055 0,096 0,088 0,074 0,071 0,058 | 0,052

0,047- | 0,049- |0,055- 0,096- | 0,083- | 0,074- | 0,071- | 0,058 |0,052-
0,065-0,056|0,073-0,062| 0,085-0,073

100-120 | 0,041 | 0,043 | 0,047 0,082 0,076 0,063 0,060 0,050 | 0,045

0,041- | 0,043- |0,047- 0,082- | 0,076- | 0,063- | 0,060- | 0,050- |0,045-
0,056-0,049|0,062-0,053 | 0,073-0,062

120-140 | 0,037 | 0,039 | 0,042 0,069 0,064 0,054 0,053 0,045 | 0,041

0,037- | 0,039- |0,042- 0,069- | 0,064- | 0,054- | 0,053- | 0,045 |0,041-
0,049-0,044|0,053-0,048 | 0,062-0,055

140-160 | 0,034 | 0,036 | 0,039 0,060 0,057 0,049 0,047 0,041 | 0,038

0,034- | 0,036- |0,039- 0,060- | 0,057- | 0,049- | 0,047- | 0,041- |0,038-
0,044-0,039|0,048-0,043 | 0,055-0,049

160-200 | 0,031 | 0,033 | 0,036 0,052 0,051 0,044 0,042 0,038 | 0,034

0,031- | 0,033- |0,036- 0,052- | 0,051- | 0,044- | 0,042- | 0,038 |0,034-
0,039-0,036|0,043-0,040| 0,049-0,044

200-250 | 0,029 | 0,030 | 0,033 0,047 0,045 0,041 0,039 0,035 | 0,031

0,029- | 0,030- |0,033- 0,047- | 0,045- | 0,041- | 0,039- | 0,035~ |0,031-
0,036-0,033|0,040-0,035 | 0,044-0,038

250-300 | 0,027 | 0,028 | 0,030 0,040 0,039 0,036 0,035 0,032 | 0,029

0,027- | 0,028- | 0,030- 0,040- | 0,039- | 0,036- | 0,035 | 0,032- [0,029-
0,033-0,030/0,035-0,032| 0,038-0,034

300-400 | 0,025 | 0,026 | 0,028 0,036 0,035 ,0,033 0,032 0,029 | 0,026

0,025- | 0,026- |0,028- 0,036- | 0,035- | 0,033- | 0,032- | 0,029- |0,026-
0,030-0,028|0,032-0,029| 0,034-0,031

400-500 | 0,023 | 0,024 | 0,026 0,033 0,032 0,031 0,030 0,027 | 0,024
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Nivakag 3. MEoeg Kal eAAXLOTEG TWEG HNVIOiWY CUVTEAECTWY USATOCUYKPATNONG TIOU TIPOKUTITOUV ard

Tov mivaka 2.

OEPINO EZAMHNO | XEIMEPINO EZAMHNO EAGXLOTES TUES
BAGMIAES , MO { :
MO BaBuidag , (MAIOz- (NOEMBPIOZ — pNnviaiwv cuvteAeotwv
Bpoxng Baduisag ;
OKTQBPIOZ) AMPIAIOS) UBATOCUYKPATNONG

. (0 +0,596) 0,2850 0,729 0,485 0,398

2
, (0596 +0539) | 4 cge3 0,680 0,399 0,332

3€éwg5 2
’ (0,539 + 0,459) 0,4989 0,594 0,323 0,262

5€wg 10 2
, (0459 +0372) | 4153 0,494 0,250 0,194

10 €wg 15 2
(0,372 + 0,310) 0,3410 0,411 0,209 0,161

15-20 2
(0,310 + 0,263) 0,2864 0,349 0,177 0,136

20-25 2
02630217 |00, 0288 0147 0112

25-30 2
(0,217 + 0,169) 0,1932 0,218 0,120 0,094

30-40 2
(0169 +0.146) 1 1574 0,192 0,099 0,082

40-50 2
(0,146 + 0,117) 0,1315 0,150 0,085 0,074

50-60 2
(O117+0096) | 1466 0,119 0,072 0,063

60-70 2
.09 +0079 1 0875 0,095 0,063 0,055

70-80 2
(0,079 + 0,068) 0,0735 0,081 0,054 0,047

80-100 2
(0,068 +0,058) | 5630 0,069 0,047 0,041

100-120 2
(0,058 + 0,051) 0,0544 0,059 0,042 0,037

120-140 2
(0,051 +0,046) | 5487 0,053 0,039 0,034

140-160 2
0046 +0,041) f 433 0,047 0,035 0031

160-200 2
(0,041 4+ 0,038) 0,0393 0,043 0,032 0,029

200-250 2
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6.3. Metpiosig udatocuykpatnong oto Neoxwpt Apvaiog XaAKISIKAG

MNapd to evbladépov tTNG XPNong SaCIKWV TEPLOXWV yla Tapaywyn vepou, n oxéon Hetay
S0OOKOUIKWV XELPLOPWV Kol USATOCUYKPATNONG EPELVNONKE O EAAXLOTEG MEPUTTWOELG KOt yia Alya Saoika
€ldn. O MamouAlag (1975) epelivnoe tnv udpoAoyLkn onuacia tng udatoouykpdtnong oe 8A0OG Tpaxelag
TevKNG Kat ot MamoUALag kat NikoAaidng (1979), pétpnoayv Ti¢ anwAELEC USATOCUYPKATNONG OTNV Tpaxeia
nevkn (P. Brutia) kat tov mpivo (Q. Coccifera). O (6lol gpeuvnTéC  €peuvNTEC HEAETNOAV TN OXEoN
USATOCUYKPATNONG KoL KATAVAAwaoNnG vepoU ae cuotadeg mAatudUAlou Spudc (Q. Conferta) oto Neoywpt
XoAKLOKNG, Alya XIALOUEeTpa pakpud amod to Mavemotnuioko Adoog Tafldpxn —Bpaotauwv.
O NamovAlag (1975) pe Bdon tn yevikn e§iowon L,=P-(p+Sf) kat tn oxéon S=1/5,637-0,176*P Sivel Tig
akolouBeg oxéoelg Ydatoouykpdtnong L, -Katakpnpuviopdtwy P:

Oepwo €dunvo: L, =-1,237+0,824*P (r’=0,950)
Xelpepwvo e€aunvo: L, =-1,013+0,859*P (r’=0,968)
EtoG: L, =-1,026+0,822*P (r’=0,963)
Omou:

L, = Ydatoouykpdtnon (mm)

p= Alamepvwoa Bpoxn (n mocotnta tng Bpoxng mou Stapéocou tou durAwpatog ¢pBavel oto £6adoc

oe mm)

S¢= Koppoamoppor (n moodtnta tng Bpoxng mou ¢Oavet Sta tou koppol oto €dadog oe mm)

P="Yyocg Bpoxng (mm) Metpdrtal oe Mapakeilevo aKAAUTITO XWPO 1 0 LeYAAa SLAKEVA
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6.4. Metprosig udatocuykpatnong oto MNavenotnuioko Adocog Tafldpxn- Bpactapwv

O Tlkavatolog (2004), mpoomdBnos: a) va g€UmMAOUTIOEL TN yvwon TG uUSATOCUYKPATNONG TNG
mAatudpUAMou Spuodg (Q. conferta), B) va e€etdoel TIC USPOAOYIKEG ETOPACELG TWV OPULWOEWV KOl
anoPA\woewv oTo 510 0IKOCUOTNUA, V) VO CUYKPLVEL TO OMOTEAECUATA TNG EPEVVAG TOU LE TA AvVTLOTOLYO
TIPONYOUUEVWY EPEUVWV KOL VA SWOEL TPAKTIKEG CUOTACEL TTOU Umopolv va AndBoulv ur’ oYy otnv
opyavwaon Kol ebapuoyn Twv SacoKOULKWY EMEUBACEWVY TIou ackoUvtal otnv EAANGSa, wote va auv€nbei n
Tapaywyr Tou vepou.

OL oxéoelg tou MMamovAla (1975) pmopolv va edbapUooToUV HOVO O HIKPA Kal péoa UPn Ppoxng
(h<1000mm). Ze peyaAa vPn Bpoxng (h>1000mm) mpokUTToUV N GUCLOAOYLKEG TIHEG L,. EMOpévwg, yia
Vv neploxn Tou Tafldpxn n mapandvw oxéon dev unopel va edpappootel, SLOTL TI¢ SUO Ao TIC TPE(g
XpovLEG Sle€aywyng TnG £peuvag To tnoto UPog Bpoxng Eemépaoe ta 1000mm (Noe 2000-Okt 2001, Noe
2002-Okt 2003). M to AOYyo OUTO XpnoldomolBnkav oXECEL, UE TI( OMOLEC yivetol mpoomabesla va
npooeyylobel n anwAela udatoouykpatnong Ue ta dedopéva tng meplddou avadopdg TG TEPLOXNAG AUTAG.
O mepapatikég etudaveleg Ppilokovral oto Mavemotnuakd Adcog tou Taftdpxn (40°N 25'N; 23°30°E) ko
Kuplapxo dacomoviko €idog eivatl n mMAatupuAlog Spuc (Quercus frainetto-conferta). H Twvn BAdotnong
gival n Quercetalia (2). 8, Elk. 6).

Kevipixn Maxedovia

|
P,

IxAna 8: H Béon tng meploxng £peuvag oto Yoatiko Alauéplopa  Ewdva 6: H meploxn £peuvag
™¢ Kevtplkic Makeboviag evtaypévn otn Aekavn
aropponc tou XaBpia (Kwb. 5)

H avdAuon Twv KAATIKwY SeS60UéVWY EYLVeE He TN BonBela LETEWPOAOYLIKWY TIAPATNPHOEWV ATIO TO
METEWPOAOYIKO oTaBud Tou Aacapxeiou Taflapxn uPopétpou 860LL. Kol Ol TIELPAMOTIKEG ETUPAVELEG
Bpiokovtat poAteg 150-200m artd autov. To KALLATLKO epLBAANOV TNG MEPLOXAG CUUdWVA LE TNV KaTATaEN
Katd Koppen, gival tumiko pecoBeputkd (umotumog CSb), pe Amieg oxetikd Oeppokpaaoieg Kal Tov KUPLo
OYKO PPOXOTMTWOEWV KATA TN XELEPLV Tiepiodo amd OkTwpRplo £w¢ Maptio, evw to KaAokaipla €xouv

cuvtoun Ceotn kot &€npn mepiodo. To KUPLO yvwplopa TOU KAIHOTOC TNC TEPLOXNG E€lval Ol PEYAALG
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SLOKUMAVOELG TNG TToooTNTAC TNG PPoxNG KAt Toug Beplvolg UNVEC. IXETIKA UE TA KALLOTIKO TieptBaiiov
NG MEPLOXNG, TOU OMwe avadepbnke Slopopdwvel TG ouvBnkeg BAAOTNONG, TA AMOTEAECUATA TNG
€peEUVaG Yyl TNV mepiodo 1974-2003 kat eldikotepa tn Sietia NoéupBplog 2001-OktwRpLog 2003 Sivovratl

OTN CUVEXELX WG €ENC:

Nivakag 4a: KAlpatikd otolyeia tng mepLloxng LEAETNG yLa mepiodo 30 eTwv mpiv TV €pguva.

Méoa eTroLa KATAKPNUVIoHAT 756mm
Méylota pnviaia katakpnuviopota (Qep 1986) 387mm
EAdxlota pnviaia katakpnuviopota (lav 1990, louv 1994 kat Zemt 1998) omm
Méylota eTROLa KaTakpnpviopata to 2002 1083mm
EAdylota etriola katakpnuviopota to 1977 478mm
Méylotn péon pnviaia Bgppokpacio tov lovAto 2002 23.8°C
EAGyLotn péon unviaia Bgppokpacio to GeBpoudpto 2003 -1.9°C
Méyiotn péon etiola Bepuokpaocia aépa to 2001 12.3°C
EAGyLlotn péon etrola Bepokpacio agépa to 1990 9.8°C
Méyioto Uog xtoviol to 1990 700mm

To péoa KOTAKPNUVIOUOATO KATA TNV IPOMApAcKeEUAoTIKA iepiodo 2000-2001 rtav 100 mm mdvw amno

TO HEOO 0po TNG epLOdou 1974-2003.

Nivakoag 4B: KAlpatika otolxeia tng meploxng LeAETng amd NoéuBplo 2001 éwg OktwPplo 2003.

Mé£oa eTtrola Katakpnuviopata 983.2 mm
Méylota pnviaia katakpnuviopota (Aeképpplog 2002) 259.7 mm
EAdylota pnviaia katokpnuviopota (Mdaptiog 2003) 5.7 mm
Etowa katakpnuviopata tov 1o xpovo (Noe.2001-0kt.2002) 887.3 mm
Etnola katakpnuviopata tov 20 xpovo (Noe.2002-0kt.2003) 1079.1 mm
Méylotn pnviaia Beppokpacia (Abyouotog 2003) 23.2 0C
EAdylotn pnviaia Bepuokpacia (OeBpoudplog 2003) 0.00C
MéyLotn péon etnola Bepuokpacia aépa (Noe.2001-0kt.2002) 14.2 oC
EAdayxlotn péon etnola Beppokpacia aépa (Nos.2002-0Okt.2003) 11.4 oC
Méyloto Uog xtovioL (AeképuPplog 2001) 89,5mm

H nAtkia twv 6évtpwy to 2000 Ttou ApxLoe N €peuva RTav amnod 45 £wg 53 €tn kot To SAcog Atav Kat ivat
UYLEG HE HEoO UPog Sévtpwy Ta 15m. e kamola SEvipwv avaAoya tn xpovid mapatnpeltal anofnpavon
TWV Kopudwv. H KopooTéyn to Xelwva gival kKAewotn katd 40% kot katd 100% 1o kaAokaipt. ZUVOALKA
eTUAEXONKaAV 5 eTidAveleg epimou 1,7 otpéppata ekaotn (2x. 9, Ewk 7, 8) ue mopopota £kBeon kat diataén
070 Xwpo. Ot 1 kat 5 emAéxONKav WG papTtupeC. Alddopol Xelplopol yvav otic emidaveleg 2,3,4. To avw
pEPOG TNG 4 (4a) amoPAwbnke evw To KATW apalwdnke oto 50% TNG KUKALKAG EMLPAVELAG TWV SEVIPWV.
Y10 Avw PEPOC TNG 3 (3a) Sev €yve XELPLOUOG evw To Katw amoPAwOnke (3B). Téhog otn 2 adatpédnke To

50% NG KUKALKNG eMLbAVELOC.
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Ewk. 7: Amoyn tng ST[_Ld)VSLGQ 1 Ew. 8: Ou tpel¢ dacokopwkol xelplopol: Maptupag (5), apaiwon (2),
(Maptupag) arnoPilwon (3)

To Katokpnuviopata petpndnkov oto M.Z. Tafdpxn kat n Siamepwoa Bpoxn HeTpndnke oe
eBoopadiaia Baon ya 2 €tn apxilovrag and 1 NoguBpiouv 2001 kat teAewwvovtag 31 OktwPpiov 2003, ue
™ Xprion cuAAekthpwv Stapétpou 30cm oe kaBe Aekavn (Eik. 9). Ta eTRola katakpnuviopata ta €tn 2002
Kot 2003 (MeET@ TOUG XElPLOMOUG) nAtav 1085mm kal 936mm avtiotolya, onuaviikd uvdnAotepa
CUYKPLVOLEVA LE TNV TiponyoUevn Tiepiodo twv 30 €Twv. H ouxvoTnTa Kot 0 OYKOG TWV KATAKPNVICUATWY
KOTA tn dLdpkeLla 0Ang tng meplddou €peuvag (1 MPOMAPACKEVAOTIKO £TOC Kal 2 £€Tn HeTprioewyv) Sivetal
otov MMivaka 5 o,B. OAeg oL HEOEG TIUEG TWV USPOAOYIKWY UETPHOEWY AVIUTPOCWIIEVUOUV TIG UECEG TLUEG

OAWV TWV AgKAVWV UE TOV (610 XELPLOMO.

Ewk 9: Zulektrpag Stamepwaoag Bpoxng
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< MeBodot urtoAoylopou thg udatoouykpdtnong oto Naveniotnuakd Adocog Tafidpxn-Bpactauwv

Jtnv napovoa £peuva UTIOAOYLOTNKE N USATOCUYKPATNON HE TPELG peBOSouG:

> 1" nuéBodo¢: AvdAuon tou apBpuol Kot tou UPoUC KOTOKPNUVICHATWY O nueprioa Bdaon,
taflvounon toug os Babuideg LPoug Bpoxng.

> 2" néBodog: MéEBoSoc¢ umoloylopol tne udatoouykpdtnong pe tn BorBsia tou pnviaiou UYPoug
KOTOLKPNUVLOLATWV.

> 3" uéBodog: M£B0S0G eni TOMOU pHéETPNoNng TNG LSATOCUYKPATNONG.
Mo T ouVINPENTIKN €KTipnon Tou HeyEBoUC TNG AMOpPPONG, otnv enefepyacio Twv oTolXElwv
Xpnotlpomnoleitat n péBodog mou Sivel TNV peyaAuTtepn TN udatoouykpdatnong. Emonuaivoupe otL o
UTIOAOYLOMOC TNG USATOCUYKPATNONG HLag Tteploxng Bewpeital kot sival e€atpetikd SUoKoAOC emeldn
UTtELoEpXOVTaL TIOAOL aOTABUNTOL TTAPAYOVTEG, OL OTMOloL aKOUNn Kal av propoucav vo eival
SlaBEoLpoL Kol HeTPrOLpoL, TTAAL Ba umtripxov SUCKOALEG OTOV UTTOAOYLOUO TNG. To YeEWypadLKO TTAATOG
o€ ouvbuaouo Ue To UPOUETPO eMdpoUV oTNV USATOCUYKPATNON, €iTE YE TN Pelwan TG Evapénc Kal
NG SLapKeLag TnG BAaoTNTIKAG TtEPLOdou, eite pe TV Ko’ UPog peiwaon tng Beppokpaciag, eite pe tnv
urtoBonBnon kat Swatipnon £6adwv TEPLOCOTEPO I ALYOTEPO YOVIUWV Kol OSUVAHEVWV v
Slakpatioouv (amoBnkeloouv) PEYAAUTEPO TIOOA XELWMEPLVAG uypooiag. Autd Kavel SUOGKOAN T

uetadopd Sedopevwy amo AAAEC TTEPLOXEG.

< Nepwypadi) Twv peOO6Sdwv UOAOYLOHOU ThC USATOCUYKPATNONC

1" pnéBodog: Apxkd, £ywe n amapaitntn N enefepyaciot TwV  XOPAKTNPLOTIKWY TWV
KOTAKPNUVIOUATWV (aplBudc kot UPog os nuepnota Bacn). Emeldn to Sacomoviko eidog eival duAhofoio,
ol umoAoylopol Tng udatoocuykpdatnong Sev avadEpovtal LOVo 6To USPOAOYIKO £TOG OAAG KL YLl OTO UEGO
XEWLEPLVO Kol Bgpvo e€Apnvo tng meplodou Sle€aywync tng €peuvag. AkodouBnos n Talvopuncon toug os
BaBuideg UYoug Ppoxng Kol UTIOAOYIOTNKOV OL HECOL OPOL TPLWV XELUEPVWV KOl TPLwv Bepvwv
eapnvwv pe pnva évapéng to NoguPplo tou 2000. Q¢ XeLEPLVO €EANVO XpnoLomot|Bnke og avtiBeon
pe ooa avadépovtal otn BipAoypadia, n mepiodog and Noéupplo swg Ampidio, SLOTL Ta UPOUETPA TWV
nepapdtwyv twv Cepel, NamovAla, NikoAaibn-pe TOUG OMOIOUG GUYKPIVOVTAL TA AMOTEAECUATA- ACKOUV
KaBoploTikn enidpacn otnv évapén tng PAactnTkng eplddou yia tn Spu. Ztov Taflapxn n 6pug apyilel va
Byalel dUAA A To Mdio evw Ta KPATAEL TOUAAXLOTOV WG Ta TEAN OKkTWwpEN.

Kataptiotnke o Mivakag 5a, mou SeiXVeL TNV KOTAVOUN TOU aplOpol TwV KATAKPNUVICUATWY ava Baduida
UPoug Bpoxng yia tnv mepibo ZemtéuPprlog 2000 — AsképPprog 2003 kal o lMivakoc 5B mou Sivel tnv
KOTAVOUN TOU aplOpol TwV KATAKPNUVIOUATWY o KAAOelC Udouc Bpoxng ava sfapnvo (Bepwod kat
XEWWEPWVO) yia tnv mepiodo NoéuPprog 2001 — AsképuPprog 2003 (2£tn), evw o Mivakag 5y Seiyvel tnv
ovtiotolyn Katavour (tou aptBpol Katokpnuviopdtwy) ylo thv mepiodo 2001, 2002, 2003 (3 £tn, 3
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XEWEPLVA Kat 3 Bepva e§apnva). O Mivakog 56 Selxvel TNV Katavour Tou UYPouG TWV KATOKPNUVIOUATWY

ava e€apnvo (Bepvo kat Xelpepvo) o kKAaoelg Upoug Bpoxng yia tnv dla epiodo (2001 — 2003).

Nivakag 5a: Katoavopur tou aplt@pol Twv KOTAKpNUVIOUATWwY o KAdoeslg Uoucg Bpoxng yia tnv mepiodo
ZentéuPprog 2000 — Aekéupplog 2003.

ApBuog

Méon ZuvoAwkod UYog

Babuiba Bpoxn¢  MEPLOTATIKWY  HUNVIOLO  KATOKPNUVIORATWY Méao Uwo?
. \ , KOTOKPN LVLIOUATWY
(mm) Bpoxng ity Babuidag avé Babpisa
BaBbuidag (mm) (mm)
0-3,00 182 4,6 278,8 7
3,01-5,00 78 2,0 313,3 7,8
5,01-10,00 69 1,7 527 13,2
10,01-15,00 23 0,6 304 7,6
15,01-20,00 25 0,6 447 11,2
20,01-25,00 11 0,3 258 6,5
25,01-30,00 9 0,2 253 6,3
30,01-40,00 4 0,1 132 3,3
40,01-50,00 2 0,1 99 2,5
50,01-60,00 3 0,1 176 4,4
60,01-80,00 0 0,0 0 0
80,01-100,00 2 0,1 0 0
Z0volo 408 2787,1

Nivakag 5B: Katavourn tou aplOpol Twv KATAKPNUVIOUATWY o€ KAAOoELS Uoug Bpoxng ava g§aunvo
(Bepvo kat xelepvo) yia tnv nepiodo NoéupBprog 2001 — Aekéupprog 2003 (2€tn)

ApLlOuSC EPLOTATIKWV

JuvoALK6 Uiog

BaBuida Bpoxng Babuidag Msor'] KOTAKPNUVIOUATWY Babuidag Méco Uog
Bpoxng E€aunva: unvwfm (mm) KATOKPNUVIOUATWY
(mm) - 2 T - 2 , ava Babuida
, (mm) ,  Aetia

Oepwva Oepwva
0-3.00 75 52 127 8.3 117.0 80.5 197.5 1.6
3.01-5.00 38 17 55 9.5 155.1 72.2 227.3 4.1
5.01-10.00 27 24 51 16.5 200.1 194.5 394.6 7.7
10.01-15.00 13 7 20 11 166.3 98.1 264.4 133
15.01-20.00 5 12 17 12.8 90.6 215.0 305.6 18
20.01-25.00 2 5 7 6.8 46 117 163 23.3
25.01-30.00 3 2 5 5.8 85 53 138 27.6
30.01-40.00 1 1 2 3 33 38 71 35.5
40.01-50.00 0 0 0 0 0 0 0 0
50.01-60.00 0 2 2 4.8 0 115 115 57.5
60.01-80.00 0 0 0 0 0 0 0 0
80.01-100.00 0 1 1 3.8 0 90 90 90
Total 164 123 287 893.1 1073.3 1966.4
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Mivakag 5y: Koatavoun tou apduol Twv KATOKPNUVIOMATWY avd e€aunvo (Bepvo Kal XeLWepPVO) oe
kAaoelc Upoug Bpoxng yia Ttnv mepiodo 2001- 2003 (3 €tn)

ApI106G KATAKPNUVICHATWY avd Baduida Bpoxng yia Ta £ 2001-2003 (3 xe1pepiva+3 Bepivd e§aunva)
Babpida karaxpnuvioparay | XA (N2000-A2001) |©1 (M&i-Okr2001) |X2 2001-2002 02 2002 X3 2002-2003 03 2003 ABpoiopa 3etiag| MO 3etiag
mm I Mnvidiog MO b3 Mnvigiog MO| b3 Mnvigiog MO| I Mnviiog MO b3 Mnvigiog MO| b3 Mnvigiog MO| Api8/éTog %
0~3 25 4 9 2 36 6 31 5 39 7 21 4 161 54 45
3,01~5 7 1 7 1 18 3 8 1 20 3 9 2 69 23 19
5,01~10 9 2 4 1 14 2 13 2 13 2 11 2 64 21 18
10,01~15 1 1 1 1 5 1 3 1 8 1 4 1 22 7 6
15,01~20 4 1 1 1 2 0 2 0 3 1 10 2 22 7 6
20,01~25 1 1 2 1 1 0 4 1 1 0 1 0 10 3 3
25,01~30 0 0 0 0 0 0 0 0 3 1 2 0 5 2 1
30,01~40 1 1 1 1 0 0 1 0 1 0 0 0 4 1 1
40,01~50 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0
50,01~60 0 0 0 0 0 0 1 0 0 0 1 0 2 1 1
60,01~80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80,01~100 0 0 1 1 0 0 1 0 0 0 0 0 2 1 1
AGpOIGIc apIBoU Bpox G 48 8 27 5 75 12 65 11 87 15 58 10 360 120 100

Nivakag 56: Katavoun tou UYPoug Twv KAToKPNUVIOUATWY avd eEApnvo (Bepvo Kot XelUePLVO) o€ KAAOELG
UPpoug Bpoxng yia tnv nepiodo 2001 — 2003 (3 €tn)

"YYog KatakpnuVIoUATwyV avd Baduida Bpoxng yia ta £t 2001-2003 (3 xeipepiva+3 Bepiva e§dpnva)
Badpida karakpnpvioparay | X1 (N2000-A1r2001) |©1 (Méi-Oxr2001) X2 2001-2002 02 2002 X3 2002-2003 03 2003 AB8poiopa 3eTiag | Emaio ABpoiopa ABpoiopa 2€Tiog
mm z Mnvidiog MO| z Mnvigiog MO| X Mnviaiog MO X Mnviaiog MO b3 Mnviaiog MO b3 Mnviaiog MO mm/éTog % | N2001-02003
0-3 35,9 6,0 13,0 2,2 58,3 9,7 48,2 8,0 59,0 9,8 32,3 54 246,7 82,2 10 197,8
3,01~5 24,1 4,0 27,9 4,7 69,8 11,6 | 345 5,8 853 | 142 | 382 6,4 279,8 93,3 11 227,8
5,01~10 58,2 9,7 30,7 51 102,5 17,1 100,0 16,7 98,0 16,3 94,8 15,8 484,2 161,4 19 395,3
10,01~15 14,4 2,4 12,0 2,0 634 | 106 | 419 70 | 1031 [ 172 | 57,0 9,5 291,8 97,3 11 265,4
15,01~20 71,7 12,0 | 17,0 2,8 36,1 6,0 34,1 5,7 54,5 9,1 | 1813 [ 302 394,7 131,6 15 306,0
20,01~25 24,6 4,1 48,6 8,1 25,0 4,2 92,0 153 | 21,0 3,5 24,5 4,1 235,7 78,6 9 162,5
25,01~30 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 851 [ 142 | 530 8,8 138,1 46,0 5 138,1
30,01~40 31,0 5,2 30,7 5,1 0,0 0,0 37,5 6,3 33,0 5,5 0,0 0,0 132,2 44,1 5 70,5
40,01~50 0,0 0,0 49,4 8,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 49,4 16,5 2 0,0
50,01~60 0,0 0,0 0,0 0,0 0,0 0,0 55,0 9,2 0,0 0,0 60,0 10,0 115,0 38,3 5 115,0
60,01~80 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0 0,0
80,01~100 0,0 0,0 92,0 15,3 0,0 0,0 90,0 15,0 0,0 0,0 0,0 0,0 182,0 60,7 7 90,0
ABpoiopa v (mm) 2508 | 433 | 3213 | 536 | 3562 | 59,4 | 5326 | 888 | 540,0 | 90,0 | 542,0 | 90,3 2551,9 850,6 100 1970,8
Moo péyefog (mm) 21,7 26,8 29,7 44,4 45,0 45,2 35,5

Me Bdon Vv Katoavoun Tou aplBpol Kal Tou UPoUG TWV KATAKPNUVIoHATWY ava Babuida uPoug Bpoxng
KOLL TOUG LETOUG OpOoUG TwV Beplvwv Kal Xeluepwvwy e€apnvwy (Mivakeg 5 a,B,y,8), kat pe tn Ponbela twv
ocuvteheotwv Tou Mivaka 1, kataptioTtnke otn cuvéxela o MNivokag 6 UTTOAOYLOMOU TWV UECWVY HNVLIOLiWY,
efaunviaiwy Kal ETACLWV TIHWV USATOCUYKPATNoNG tnG Meplodou NoéupBplog 2001-Oktwpprog 2003 Kot

TO 0000TO (%) AUTAG.
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Mivakag 6: YrmoAoylopdg tng vdaroouykpatnong Bacel tou aplBuol Kol Tou UYPoug KATOKPNUVIOUATWY
ava Ba@uiéa BpOXF']C ylwa T Sletia NOéquLOQ 2001-OKTd)BpLOC, 2003. (€ v: Eddvera mov apardbnke katd

50% tnNG KUKALKAG TNG eMLdAveLag).

Méon pnvalaia Kai eTACIA USATOOUYKPATNON TNG TTEPI6Sou NoépuBpiog 2001-OkTwpRplog 2003, kKal TTOGOOTO AUTHG avd Baduida KATAKPNUVICHATWY
BoByida katak/Tuv|Ys/on 2 erifMéon pnvaia |Eroia Y&/on 2 exiMéon pnvaia |[Emoia Y/on 2 eriv[Méon pnviaia |[Emoia Yo/on 2 eriv [Méon pnviaia |Emoia Y5/on 2 eviov|Méon pnvaia |Emoia
mm MépTupeg mm mm | % EIV mm mm | % Ell mm mm | % [Amowilwon mm mm | % =0 mm mm | %
0~3 77,2 3,2 386| 15| 56,5 2,4 282 15| 324 1,3 16,2 [ 13 8,3 0,3 4119 42,7 1,8 214 14
3,01~5 79,5 3,3 39,7| 15| 585 2,4 29,2 15| 332 14 16,6 | 14 8,0 0,3 40 1] 8 43,7 1,8 219| 14
5,01~10 109,3 4,6 5471 21| 805 34 40,2 21| 484 2,0 24,2 20 16,4 0,7 82 | 17| 629 2,6 31,4| 20
10,01~15 63,0 2,6 315| 12| 46,6 1,9 233|112 | 273 1,1 13,7 | 11 8,1 0,3 40 ] 8 35,5 1,5 17,8] 12
15,01~20 80,4 3,3 40,2 15| 594 2,5 29,7] 15| 408 1,7 204 | 17 22,2 0,9 11,11 23| 513 2,1 256 17
20,01~25 37,7 1,6 189 7 28,1 1,2 140 7 18,5 0,8 92| 8 8,9 0,4 451 9 23,3 1,0 11,7 8
25,01~30 32,8 1,4 164 | 6 24,4 1,0 122 6 17,1 0,7 86 | 7 9,9 0,4 49 110 213 0,9 10,7 7
30,01~40 15,7 0,7 78 | 3 11,7 0,5 58 | 3 7,8 0,3 39| 3 3,8 0,2 19 | 4 9,8 0,4 491 8
40,01~50 0,0 0,0 00| 0 0,0 0,0 00| O 0,0 0,0 00| 0O 0,0 0,0 00| 0 0,0 0,0 00] O
50,01~60 19,0 0,8 95 | 4 14,0 0,6 70| 4 10,9 0,5 55| 5 7.8 0,3 39| 8 13,4 0,6 67| 4
60,01~80 0,0 0,0 00| 0 0,0 0,0 00| 0 0,0 0,0 00| 0 0,0 0,0 00| 0 0,0 0,0 00] O
80,01~100 6,9 0,3 35| 1 51 0,2 26| 1 3,8 0,2 191 2 2,4 0,1 12 ] 3 4,7 0,2 23| 2
>UVoAO 521,4 21,7 261 |100| 384,7 16,0 192 | 100 240,2 10,0 120 1100 95,8 4,0 48 |100{ 308,6 12,9 154 | 100

JUVOMTIKA cupmepacpata mivaka o 287 enelcodia Bpoxng (893.1 mm yia tnv avéntikr mepiodo Kal

1073,3 mm tnv nepiodo tou AnBapyou):

Katakpnuvipata 1966,4mm Mdptupag Apaiwaon Arnoidwon
Y&atocuykpdtnon (mm) 521,4 mm 384,7 mm 95,8 mm
Y&atoouykpatnon (%) 26,5% 19,5% 4,8%

2" néBodo¢: H Seltepn péBodog umoloylopol tng udatoouykpdtnong otnpiletal oto pnviaio VYOG
KOTOKPNUVIOUATWY KAl TNV €MAOYR TwWV avAAOywv CUVIEAECTWV udatocuykpatnon tou [Mivaka 1. H
aflomiotia Tou pHéocou Opou Mpooeyyllel KAAUTEPA TNV TMPAYUOATIKOTNTA OTIC HEYAAeC Bpoxég, emeldn n
nooootiaio mapeUBoAn TNG USATOCUYKPATNONG YIVETAL ULIKpOTEPN. H udatoouykpdtnon eivol peyohltepn
KOTA T0000TO OTIG PINEC BpOXEG.

3" L€6080¢: O UTTOAOYLOUAC TNE LSATOCUYKPATNONG EYLVE KOL UE ETUTOTUEG LETPHOELS HE TNV Ttapadoxn dTL
n koppodilaBpoxn Adyw Tou pikpoU TG peyebouc, pumopel va BewpnBel idla pe Tnv Adn umoAoylopévn amd
AGA\OUG epeuvnTEG. Xe KABe Xelplopd TtomoBetnOnKav €L6IKA KATOOKEUOOUEVOL Yld TO OKOMO OUTO
oUM\ekTrpeg TG Slamepwoag Bpoxng He emdavela cUAOYNC Tou vepol Tou cuMAekTrpa gixe Stdpetpo 20
eK. (Ewova 9). H pétpnon tg cuvoAikng Bpoxng Eytve ue Bpoxoypddo tou M.Z. Taflapxn.

Me tn péBobdo autr), n USATOCUYKPATNON TNG KOUOOTEYNG, N SladopeTika To vepd amod kabe Bpoxn n
XLOVL TTOU TTapEUELVE EMAVW 0To PUAAWHA Kot ev édTace ToTE oto £€dadog, umoloylotnke amod tn oxéon:
P=p+Sf+Lp. AN TOUG TECOEPLG AUTOUG MAPAYOVTEG, N USATOCUYKPATNON elval n pévn mou dev pnopei va
peTpnBel an’ guBelag kat umoloyiletal eupeca. H koppoamoppor 6ev petprBnke aAAd xpnolpomnoidnke
To Mooootialo péyebog TG amo tnv €peuva Twv MamoUAla & NikoAaidn (1979) Adyw Tou MOAU HULIKPOU
nocootol (3,3% tng etnolog Bpoxng) mou kotaAauBdavel. H puéBodog xpnouomoleitat SleBvwg oxedov

ormapdANaKkTa Kol UKPEG aAAayYEG YivovTal Hovo otnv emAoyh auToypodIKWY CUCKEUWV N amAwv Soxelwv
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LE GUVSPOWN TOU €PELVNTH H TOTILKOU TIAPATNPNTH UETA amd KABe emeloOS10 KATAKPNUVIOUATWY. QG TOoo
TWV KATOKPNUVIOUATWY AOUBAVETAL O HECOC OPOG TWV eVOEifewv TwV BpoxoueTpwy. Ma va anogeuxbel n
g€atuion amno ta doxeia pEtpnong Tng dlamepwaong PPoxng XPNOLUOTOLETAL cUVABWE AETITO OTPWHA UYPNS
napadivng, av koL otnv ev Aoyw €psuva BewpnBnke otL To Ywpl elval apketo (Ek. 9). H eykataotoaon Twy
CUOKEUWV £YlVEe TO XemTéUPplo tou 2000 Kal PETA amo mepiodo eAéyxou oL UETPHOELS ApPXLOQV TOV
OktwpPplo Tou 2000 kat cuveyiotnkav w¢ tov OktwPplo tou 2003, KAAUTITOVTOC £TOL CUVOALKA Tpla
Xelepva (Nogpupplog-AmpiAlog) kat tpia Bepiva (Mdiog-Oktwpplog) e€aunva.

Me tn BonBsta tng 1™ uedddou, n péon stfiola udatoouykpdtnon yia thv nepiodo NoguBplog 2001 -
OktwpPplog 2003 aviumpoownelel To 26,4% TwWV UECWV ETACLWYV KATOAKPNUVIOUATWY OTNV aSLaTapoKTn
erudavela (Mdaptupag), To avtiotolyo mocootd avépxetal os 19,4% otnv emibavela mou apolwbnke ot
Too00To 50% el TNG KUKALKAG EMLPAVELAG TOU CUVOAOU TWV SEVTPWV TNE, EVW TO AVTIOTOLYO TOGOCTO OtV
emibdvela mou uhotopnBnke amoPpAwtikd, avépyetar oe 4,8% (Mivakag 6). And tn 2" péBobdo ta
avtiotolya mocootd BpEbnkav ioa mpog 9,45% yLa To paptupa, 6,97% yla TNV apaiwaon Kat LoAg 1,92% yia
v amoPpilwon. 17 péBodog Sivel tn péylotn T LSATOCUYKPATNONG Kot SladEpel APKETA amd TIg
AAAEG. To MAEOVEKTNUA TNG Elval OTL SIVEL CUVTNPNTIKEG TLLEG OTOV UTTOAOYLOHMO TOU EAAXLOTOU USATIKOU
TIAEOVAOHATOC KOl EMOMEVWE TNE EAAXLOTNG AVOLUEVOMEVNG otopponG. To petovéktnua tng 3™ elvan n
SuokoAia Sie€aywync aflomotwy petprioswyv. Ol HETPROELG umaiBpou £8waoav yla tnv dlo emidavela
(Maptupag) TR uvdatoouykpdtnong 9% eml Tou TOCOCTOU TWV ETACLWV KATAKPNUVIOUATWY, TOU
Bpioketal moAl kovtd otnv T tng 2" puebddou mou eival avtiotoa 8,17% (Mdaptupac), 6,7% yla
apaiwon kat 1,8% yla anoPilwon), CUUMEPACHUA XPAOLUO YO TNV KTiMNON TNg otav dev elval ebLkTA N

HETPNON TNG.

> Enidpoon Twv §00KOULKWV XELPLOUWY UAOTOMLWYV oTnV urtoBAdoTnon

Mo Tov UMOAOYLOMO TNG USATOCUYKPATNONG TNG UTtoPAAoTNONG N T Tou divetal cludwva PE TN
oXeTkn BLBAloypadia kat TG Epeuvec tou MauAidn (1997), avtiotolyel oto 23% TNG LSATOCUYKPATNGONG TNG
daooouoTtddag. INHAavTKEG aAAayEg otnv unmoBAdotnon, mopatnendnkav povo ot emipAveLEG TTOU
vlotounOnkav anoPAwtikd. Mo autég umoAoyioTnkav oL ouVTEAEOTEG (avaAoyieg) Tou ouvbéouv TiG
TIHEG USATOOUYKPATNONG TOUG, E EKELVEG TWV HAPTUPWY KOL OVILTPOCWIEVOUV TO OTASLO AVANTUENG TNG
unoBAdotnong. O mpwrtog ouvteAeotrG-avaloyla (TNALKO USATOCUYKPATNONG OPOLWHIEVNG ETILHAVELAG
npog udatoouykpdatnon Maptupa) (0,=0,088) adopd To MPWTO XeLUEPVO e€aunvo, o deltepog (0,=0,177)
ta emopeva U0 Kal o Tpitog (03=0,262) to teAsutaio Bepvd. OL TLéG udatoouypkATnOong ival oL péoot

OPOL TWV CUVTEAECTWYV TOU UTtoAoyiotnkayv ava Baduida UPoug Bpoxnc kat ¢paivovtal otov Mivaka 7.
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Nivakag 7: JUVTEAEOTEG USOTOOUYKPATNONG yla TIC €TLPAVELEC TTOU UAOTOMRONKAV amoPpAwTIKA Kot

apotlwOnkav Kkatd 50% 1t TNC KUKALKAC TOUG ETILPAVELOC.

Babuida JUVTEAEOTAC JUVTEAEOTEG USATOCUYKPATNONG YLa TLG EMILDAVELEG
Uoug vdatoocuykpatnong yla Tig EIV. mou ulotopOnkav amoPAwTikd-oxetilovral pe Ta
Bpoxng kat ElP otadla avamntuéng tg umoBAACTNONG

mm c o, o, o3

0-3,00 0,732 0,051 0,103 0,153
3,01-5,00 0,737 0,051 0,102 0,152
5,01-10,00 0,738 0,074 0,147 0,218
10,01-15,00 0,739 0,061 0,123 0,183
15,01-20,00 0,739 0,107 0,213 0,318
20,01-25,00 0,744 0,108 0,218 0,323
25,01-60,00 0,751 0,162 0,330 0,485
Méon Th 0,740 0,088 0,177 0,262

Ewéva 10: Katdotaon tng unmoBAGOTNONG TO TPWTO XELUEPLVO €€AUNVO HETA TN cUYKOULSH Tou EUAoU (ouvteleoTng

vdatocuykpdtnong o4) kat SUo £tn petd enéppaon (cuVTeAEOTHG USATOCUYKPATNONG O3)
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OL UGPOAOYIKEG EMIOPACELS TWV XEIPLOUWY PETAEU HUAAOBOAWY Kol Kwvodopwv StadEpouv AOyw TNG
amouoiag GUAAWHOTOG TO XeWwva ota GuANOBOAa. Itnv mapoloa HeALTN To NoguBplo ta vekpa GUANa
Spuog mapapévouv ota KAadLd kat SikaloAoyoUv TooooTo USATOCUYKPATNGONG ETIL TWV KATAKPNUVIOUATWY
12%. O Anpiliog evtaxBOnke oto XeWepvo e€aunvo yia tn Spu ota 850m SLotL Ta SEvtpa Sev £xouv Byalet
okopa GpUAAa 1 gival oAU pikpa (Ydatoouykpatnon Amplhiou 6% €Ml TwV UNVIOLWY KATOKPNUVIOUMATWY).
‘EtoL n mepiodog NogpuPploc-Anpillog amoTéAece To XELUEPLIVO e€AuNVo Kal n mepiodog Mdiou-OktwPpiou
To Ogpvd. Ta KoTaKpnuviopata kotavépovtal ota Suo efaunva Katd 54.7% yo to Bepvo kat 45.3% oto
XELLEPLVO EEAUNVO TWV CUVOALKWY KOTAKPNUVIOUATWY avtioTolya.

H ubatoouykpdtnon £édtace tn péyLotn TR TG (19.2% Twv UNVIdiwy KOTAKpNUVIOUATWY) Tov loUALo
tou 2001. O MMivakag 8 Selyvel To MOGO LSATOCUYKPATNGONG Kal T Sladopomoinon Twv THWV TG avd
XEPLOUO Kal e€aunvo yla Kabe €tog pétpnong Mo to Mdaptupa n péon Tl tng Ppebnke 13.5% twv
OUVOALKWV KOTOKPNUVIOUATWY ylo Ta Bgplva e€aunva kot gAayxlotn péon tun 0.6% yla to XELUEPLVA
g€aunva oto xelplopd anoPilwong.

Ma 6An tnv nepiodo épsuvag (NoéuBprog 2001-OktwPprog 2003) n udatoouykpatnon PpéOnke oto
Haptupa, TNV apaiwon kot tnv anoPilwon 9,0%, 6,7% kot 1,8% avtiotoya. Autd Ta amoTeA£opaTa
ouykpiBnkav kal Bpednkav mapouola pe ta avtiotoa Twv MamouAla NikoAaidn (1979), mou opyavwaoav
HETPROoELC uSatoouykpAtnong o cuotada mAatudpUANou Spudg oto Neoxwpt Apvaiag Alya XALOpETpa

HOKpUTEPQ armo Tov Tagldpyn He mapopoleg ouvOnkeg kAlpatog, BAdotnong, tomoypadiag (Mivakag 8).

Nivakag 8: YUykplon anoteAecpdtwy Vo epeuvwV UTOAOYLOMOU LSATOCUYKPATNoNG, Slamepwaoag PPoxng
KOL KOpUOOTTOppONG ava Xeluepwvo e€apnvo (XE) kot Bepwvod (OE) kal yia 6An tnv mepiodo tng

£peuvag (6Vo €tn-Noéupplog 2001 £wg Oktwpplog 2003).

Napoloa £psuva NamnovAwag (1979)
Tauapxns Neoxwpt Apvaiag
XelpLopog MO MO M.O MO MO
XE OFE 2eTWV XE OE ‘Etog
(%) (%) (%) (%) (%) (%)
Ydatoouykpdatnon Mdaptupag 4.6 135 9.0 2.5 13.1 7.8
(% Katokpnuviopdtwy) Apaiwaon 3.3 100 6.7 - -
Anoidwon 0.6 3 1.8
Alamepwoa Bpoxn Maptupag 92.0 828 87.0 93.6 84.3 889
(% Katokpnuviopdtwy) Apaiwon 93.2 86.4 894
Aropidwon 99.4 970 98.1
Koppoamnoppon Mdaptupag 3.5 3.7 3.6 3.9 2.6 3.3
(% Apaiwaon 3.5 3.7 3.6
Katakpnpviopatwy) Anoyidwon 0 0 0

OL €flowoelg TUTIKAG OIOKALONG TIOU TEPLypddouv TNV USATOCUYKPATNON WG TOCOOTO TWV
Katakpnuviopdtwy Sivetal otov Mivaka 9. H oxéon PeTaly USOTOCUYKPATNONG KOl KATOKPNUVIOMOTWY

niepLypadetal KA yLo Ta Bepvd €pnvo e GAOUC TOUC XELPLOMOUC oANG OXL yia Ta Xepepvd (R? motkiAet
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ano 0.504 £wg 0.517), mBavov Aoyw NG EMewhng PUAWHOTOG TOU HELWVEL KATA TIOAU TnV

udatoouykpdtnon.

Nivakag 9: Turkn andkAlon petafl udatoouykpatnong (1) Kal KaTaKpNUVIoUATWYV (P) ylo Ta XELLEPLVA KOl

Bepva €aunva. OL povadeg eivat mm ava pnva.

2

Nepiodog XELPLONOG Turikn anokAon R

XELUWOVOC Mdptupag I= 0.324+0.0911P-0.001P*+1.91 10°P° 0.517
Apaiwon I= 0.236+0.067P-0.011P° +1.42 10°°P* 0.516
Anopidwon  |=-0.78+0.022P+6.64 10-7P° 0.504

©¢poc¢ Maptupag I=0.188+0.133P 0.994
Apaiwon I= 0.139+0.098P 0.994
Anopidwon 1= 0.024P™% 0.918

JUUTTEPUOUATIKA, TO ATTOTEAECHATO TWV EPEUVWYV TNG USATOCUYKPATNONG 0to Maveniotnuakd Adcog
Taflapxn —Bpaotauwv Bpébnkav mapopola pe Ta ovrtiotolyo Ttwv MamoUAla, NikoAaidn (1979). H
adaipeon tou 50% tnNg KUKALKAG empAVELAG 08ryNoE LElWON TG LEONG ETAOLOG USATOOUYKPATNONG Ao
9% (oto paptupa) o€ 6,7% TWV GUVOALKWV KATOKPNHUVIOMATWV). J€ AAAEC HEAETEC pe AMNAa €ibn n
adaipeon tou 50% NG KUKALKAG £midpavelag odnynoe oe peiwaon tng vdatoocuykpatnong oto 18,5%
(Veracion and Lopez, 1976)*, 30,2% (Aussenac et al., 1982) kat 41,6% (Crockford and Richardson, 2000).
Otav adatpebel to 35% NG KUKALKAG eMidpAveLlag, n udatoouykpdatnon pewwvetal oto 30.4% (Breda et al.,
1995)* evw otav adapebel to 15% TNG KUKALKNG emibAveLag n avtiotown Helwon elval oto 11.1% (Aboal
et al., 2000). Aev uTtapxel ox€on LETAgL Slamepwoog Bpoxng Kat TUKvoTNTag the BAAoTtnong aAld n pelwon
™G Slamepwoag OXETETOL e TNV aUENON TNG KUKALKAG emdaveLog, tng nAkiag, tou UPoug Kat Tou Seiktn

dUAAKN G eTudavetag (LAI) (Muzylo et al., 2009).

6.5. EVELOKTLKEG EPEVUVEG METPNONG KOl UNOAOYLGHOU KOPLLOOMOPPONG KOl USATOGUYKPATNONG

O Wicht (1941, 1967) ot €peuveg oe cuotada kavadikng Aeukng otn Noto Adpikn €dwag, yla ta
€tn 1938 kat 1939, tnv ekarootTiala Katavour tng Slamepwoag BPoxng, TNG KOPUOMOPPONG Kal TNg
vdatoouykpatnong mou divetat otov MNivaka 10 6mou dalveTal MWE N KOPUATIOPPON TWV YUUVWV S£vEpwv
glval peyolutepn twv 6£vbpwv pe dUAMwUa. Ta kwvodopa £i8n Selxvouv YeVIKA TIOAU ULKPOTEPEC TIUEC
KopHamoppong os oxéon pe to mAatudula. e cuotddeg mevkng tng N. Kapolivag SiamiotwOdnke amd
YEVOUEVEG EPEUVEC TIUEC KUMALVOUEVEG MeTafl 1 €wg 5%. Katd toug Dunford kat Niederhoff (1944)* n
KOPUOMOpPON TNG TeUKNG avépxetal oe 1,5% kol Tng epubpeldtng pe 1% (oe veapéc ocuotadeg n
Kopuamoppon ¢Oavel to 3%, (Delfs 1955). Ita kwvodopa n THEN TOU XLoVIoU TNG KOUNG TOUG, CUVEMELQ

mitwong Bepung Bpoxnc, mPokaAel onuavtikr avénaon Tt KOPUOTTOPPONG TOUC.
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MNivakag 10:  Mnvwia kal etiowa UPn Bpoxng twv etwv 1938 kat 1939 kal mocootiaio avaloyia Tng
Slamepwoag Ppoxng TGN KOPUOOPPONG Kal tTng udatocuykpatnong os cuotada Populus

Canescens otn Notwo Adpikn (Wicht, 1941).

Bpoxy Awanepwoa  Kopuamoppor]  Yéatoouykpdtnon

Mnvag (mm) Booxt (%) (%) (%) Katdotaon ¢uAAwpoatog
1938
YenmtéuPplog 141,5 81,2 14,7 4,1 Aveu pUANwWV
OKTwPBPLOG 80,0 75,9 10,5 13,7 Evapén oxnpatiopol
NoéuppLog 31,8 76,0 6,9 17,2 M\pwg aventuypévo
AeKkéUPpPLOC 13,5 77,4 7,6 15,1 MARPWE avenTuypevo
1939
lavoudplog - - - - -
OePpoudploc 72,1 85,9 6,0 8,1 MARPWE avenTuypevo
Maptiog 8,9 54,3 - 15,7 M\pwg aventuypévo
Arnpihiog 104,1 81,2 6,1 12,7 Mtwon VAWV
Mautog 132,1 76,2 13,5 10,5 Mtwon ¢UAAwv
louviog 56,4 84,2 12,5 3,2 Mtwon VAWV
loUAlog 93,7 82,9 12,7 4,3 Mtwon VAWV
AlyouoTtog 137,1 82,7 17,4 0,9 Mtwon ¢UAAwv
SentéuPplog 891,2 80,2 11,6 8,0 Mtwon VAWV

O KwtoUAag (1995), avadépel nwe olaitepa PnAég TIpEG epdavilel n kopuamoppon otnv ofua,
oTNV omola avEPXETAL YEVIKA 0TO 12,5% e tn AeUKn va akoAouBel pe 12%, n 6pug pe 9,5%, o adpévdapvog
Me 5%, o dpacog e 4,3% kal n oteAld e 3,7%. O Cepel (1967), og melpdpata mou €ywvav otnv Eupwrnaikn
Toupkia o€ HIKTEG ouoTtadeg 0EUAC, dPUOC KAl TTEUKNG, LETPNOE KOPHUATIOPPON KAl USATOCUYKPATNON o€
oxéon He 1o UYog Bpoxng (Zxnua 10, Mivakag 11). H KoppoQMOPPEON OVEPXETAL ETNOLWG OTNV 0fUA O€
15,5% otnv 6pu og 10,9% kal otnv mevkn og 4,0% kat n vdatouoykpdtnon 17,4% otnv ofud, 20% otn Spu

kat 31,1% otnv meukn.

Yigog fooxnc o ywuvo tdadog
IxAna 10: Yxéon Bpoxng og yupuvo £8adog kot koppoamoppong cuotadag ofuag, Spuog kot mevkng (Cepel
1967).
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Nivakag 11. Méoeg TIUEG TevtaeTiag Slamepwaoag BPoxng, KOPUOAMOPPONG Kal USATOOUYKPATNONG OF

ouotada ofudg, SpuodG Kal MeVKNG Katd tov Cepel.

AQCOTOVIKO Emoxn Bpoxn emt Awamepwoa Bpoxn Kopupoamnoppon Y&atoouykpdtnon
gidoc £T0UG YUHVOU
edadoug

(mm) (%) (mm) (%) (mm) (%) (mm)

Xelepvo 704,4 68,1 479,7 18,1 127,5 13,8 97,2
E€aunvo

Oud Ogpwvo 341,0 66,0 225,0 13,0 44,3 21,0 71,0
E€aunvo

‘Etnola 1045,4 67,1 704,6 15,5 171,8 17,4 168,6

Xeepwo 689,0 73,0 502,9 13,4 92,3 13,6 93,7
E€aunvo

Apug Oepwo 331,0 65,2 215,8 8,3 27,0 26,5 87,9
E€aunvo

‘Etnola 1020,0 69,1 718,7 10,9 119,3 20,0 181,6

Xelepwo 717,0 63,6 453,8 4,2 30,0 32,5 233,0
E€aunvo

Meukn Oepwvo 344,0 66,5 228,7 3,8 13,0 29,7 102,7
E€aunvo

‘Etnola 1061,0 64,9 682,5 4,0 43,0 31,1 335,7

Y10 gpeuvnTké 6docog asipuAwv mAatudulMwy tou San Dimas otnv KaAwbpopvia tng AUEPLKAC N

KOPUOTOpPOn avEPXETaL yla Bpoxeg UPoug 2,5 €wg 6,4 mm og 4% Kat o€ BpoxEg UPoug avw Twv 13 mm oe

7% onwc¢ otov ¢aivetal otov Mivaka 12. Ocov adopd TNV Kopuodlappoxr MPokUMTEL OTL aUTH eCapTatal

Baowkd amo to Sdacomovikd £ido¢. H koppodiaBpoxn eival peyoAltepn ota kKwvoddpa amod OtL ota

mAaTUPUAa yeyovog Ttou e€nyel kat TN LeyaAUTEPN KOPUATIOPPON TWV TEAEUTOLWV.

Nivakog 12:

€PELVNTIKO 6A00o¢ Tou San Dimas tng KaAiwdopviag (Delfs, 1955).

ATIOTEAECUOTA EPEUVWV OXETIKWV HE TNV USATOCUYKPATNON KAl TNV KOPHATIOPPON OF

BaBuida Bpoxng AplOpdg Bpox£g o€ yupuvo Awanepwoa Bpoxn Kopuamnoppon YSaroouykpdtnon
(mm) Bpoxwv €6adog (mm) (mm) % (mm) (%) (mm) (%)
2,54-6,35 10 43,2 20,1 46 1,5 4 21,6 50
6,60-12,7 6 59,2 37,3 63 3,6 6 18,3 31
12,95-25,4 14 261,1 195,3 75 19,3 7 46,5 18
25,65-50,8 10 336,8 273,3 81 24,6 7 38,9 12
51,05-152,4 5 407,7 332,6 82 34,0 8 41,1 10
152,65-304,8 5 1006,6 844,0 84 93,7 9 68,9 7
3Gvoho 2114,6 1702,6 81 176,7 8 235,3 11
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O Sopper (1967) avadépel OTL ONUAVTLKY KOPUOTTOPPON UTOPEL va epdavicel n epuBpeAdtn Kal n
melKn, LOVO UETA TNV twon Bpoxng uPoug peyalutepou Twv 15mm, evw ota Astodrola mAatuduAla n
Kopuamopporn apxilel peta amd PBpoxn LVWoug 2 £wg 5mm. JUUMEPACUATIKA SLATLOTWVOUUE OTL N
KOPHOTIOPPON YEVIKA €lval peyalutepn ota mMAatUGUAAQ amd OTL ota Kwvodopa Kol avePXETAL OTa
duMoBora mhatuduAda o 8-12% (otua 12,5%, dpug 8-10%, Aevkn 12%), ota asidpuAa mAatupuria o€ 8-
15% kal téloc ota kwvodopa os 1-3% (epubpehatn 1,4%, mevkn 2-3%). Katd CUVETELQ N KOPUATIOPPON
TWV KWVodopwv el6wv AOYyW TwWV XapNAwv TIHWV NG lval duvatov UEPIKEC HOPEC yla TIPOKTIKOUG
Saool6poAoyikolg okomoug va un Aappavetat urtodn. O Molchanov (1960) og Stadopa Sacomovikd £(6n

KoL TIEPLOXEG TNG Pwolag mapéxel ta akdAouBa amoteAéopata udatocuykpatnong (Mivakog 13).

Nivakag 13: Efatupiodlamvorn kot udatoocuykpdatnon oe Oiddopa €idn kol meploxeég tng Pwolag

(M olcha nov, 1960) (H e€dtpion eivat povo n emudavetakn nephappavopévng tng e§dtpuong tng unofAdotnong kot tou edddoug).

, . , , HAK( o1} e
Etnowo uog  AnwAeleg Udatog tla ouotadac g £t

Bpoxng (mm) (mm) M.O
20 40 60 80 100 120 140 160 220 %
Awarvon) 236 250 200 185 170 158 146 125
egatuon*® 48 67 87 100 100 100 103 105
MeoKn Ydatoouykpatnon 127 150 140 135 120 105 100 97
550 Y&8/on (% Bpoxng) 23,1% 27,3 25,5 24,5 21,8 19,1 18,2 17,6 22,1
Zuvolo 411 467 427 420 390 363 349 327
(arwAeleg wg %
Bpoxrs) 74,7 84,9 77,6 76,4 70,9 66,0 63,5 59,5 71,7
Alarvon) 310 324 352 323 289 263 255 252 254
egatuon® 65 78 84 90 94 98 104 104 100
Apuc YSatoouykpdtnon 49 63 64 60 58 58 60 60 64
523 Y&/on (% Bpoxnig) 9,4 12,0 12,2 11,5 11,1 11,1 11,5 11,5 12,2 114
ZUvolo 424 483 500 473 451 419 419 416 418
(anwAeleg wg %
Bpoxns) 81,1 92,4 95,6 90,4 86,2 80,1 80,1 79,5 799 85,0
Alarvon) 203 291 300 278 219 193 188 188
efatuon® 60 55 55 60 58 75 80 83
) Ydatoouykpatnon 158 175 185 160 170 160 144 128
EpuBpeAdtn
581 Y&/on (% Bpoxnig) 27,2 30,1 31,8 27,5 29,3 27,5 24,8 22,0 27,5
ZUvolo 421 521 540 518 457 428 412 399
(anwAeleg weg %
Bpoxnc) 72,5 89,7 92,9 89,2 78,7 73,7 70,9 68,7 79,5
Alarvon) 155 166 158
efatuon® 66 70 79
, Ydatoouykpatnon 21 20 19
Mevkn
375 Y&/on (% Bpoxnc) 5,6 53 51 5,3
ZUvolo 224 256 256

(anwAeleg weg %
Bpoxncs) 59,7 68,3 68,3 65,4
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O Horton (1919) kaL o Cepel (1967) divouv TiIpéG udatoouykpatnaong ylauser Stapopa Sacomovikad £i6n
ota ynuata 11, 12. Ot Rowe, Storey kat Hamilton (1951)* emBefawwvouv TV Mopamavw taon o€
TMElpApaTa Tou €ywvav oe cuotada Apudg otnv KoAAupopvia twv HMNA, to amoteAéopata Twy omoiwv
napéxel o Mivakag 14. O Delfs (1967), oe melpapata mou Ste€nxbnkav oto Harz tng Meppaviag oe 30eth
ouvotada EpeuBpeldtng, édwoe ypadika tig oxéoelg tng Ydatoouykpdtnong (L,), Tng Koppamoppong (L),
kot tng Stamepwoag Bpoxng (Hp) (Zxrpo 13).

130+
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- 4 s
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<k = 40 7
g = ] %
5 x 37
-~ *
= ne 0
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§ = » ol oo (ba
$ B e A >
— i .
30 4 = Ihiny
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184 ¢ 5%
0 5 0 ,;— 2 2 *® B T Ty Y v T et rer ) | 2362 b (W9 TR,
; : = A % - g0 0 50 S0 NG 130 150 )%
Bpayn ae mm Bpoyy oe youvo édapog (mm)

Ix. 11: Ydatoouykpdtnon Oladopwv Sacomovikwv ZX. 12: Ixéon UYoug PBpoxng oe yupvd €dadog Kal
16wV ouvaptnoeL Tou UYPoug Bpoxng otig HMA Slanepwoag Bpoxng os cuotdada Ofudg, Apuog

(Horton 1919) kat Mevkng otnv Toupkia (Cepel 1967)

Nivakag 14: YPoc Bpoxnc os yupvo €dadog, Slamepwaoa Bpoxn Kol udatocuykpdtnon os cuotada Apuog

otnv KaAwpopvia twv HMNA (Rowe, Storey, Hamilton, 1951)*

BaBpida Bpoxng ApLOudg Bpoxwv ‘'Yyog Bpoxng Awanepwoa Bpoxn Y8atoouykpatnon

(ivtoeg) N (ivtosg) ivtoeg % ivtoeg %
0,10+ 0,25 10 1,70 0,79 46 0,85 50
0,25+ 0,50 6 2,33 1,47 63 0,72 31
0,50 +1,00 14 10,28 3,69 75 1,83 18
1,00 + 2,00 10 13,26 10,76 81 1,53 12
2,00 = 6,00 5 16,05 13,09 82 1,62 10
6,00 +12,00 5 39,63 33,23 84 2,71 7

Suvolo 50 83,25 67,03 81 9,26 11
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IxAuo. 13: IXNUOTIKA Tapdotocon T moocootiaiog (%) katavopng tng uddatoouykpdtnong, Tng
Kopuamoppong Kat tng Slamepwaoag Ppoxng oe cuvdptnon He to UYPog Bpoxng oe 30etn
ocuotada EpuBpehatng oto Harz tng Meppaviag (Delfs, 1967).

Ze Meooyelakn oaBavva pe dacokaiuPn 6pudc (Quercus llex) oto 39%, ou KupLapXoLV Alyeg Kal
peyaleg Bpoxontwoelg, ol David et al (2006) Bprkav TLLEG USATOCUYKPATNONG 0TO 22% TNG BPOoXOMTWONG
mou ¢Bavel otnv Kopootéyn. Ol avTioTolXeg TIHEC USATOOUYKPATNONG avd HovAada GUVOALKAG e8AdLKAC
emibAveLlag, EMecav oTo 8% Tng BPOXOMTWONG KoL QVIUTPOOWNEUOUV TO 28% TnG €§aTULOLOLATIVONG TWV
Sévipwv. O gpeuvntég autol avadEpouv OTL N USATOCUYKPATNON Of HEYAANG SLAPKELAG EMELOOSLA
Bpoxr¢ e€aptaral Kupiwg amd to pubUd e§ATIONG KATA TN SLAPKELD TOU XPOVOU KOPECHOU TNG KOUNG.
Amevavtiag, oOf JMIKPAG OSlApKeElaG emelcodla, n  uvdatoouykpdtnon Kabopiletar omd TNV
udatoxwpenTKATNTA TNG KOUNG. Bprikav eniong OtL ota 2 £t TG EPEVVAG TOUG, N LEATOCUYKPATNON HTAV
T0 28% T™NG OUVOAIKNAG efatuicodlanvong mou Bswpsital w¢ To ABpoCHA TWV ANMWAELWV

USATOOUYKPATNONG KAl SLOMVORG.

Ot Silva & Rodriguez (2001) og 8don mevkng Kat 6pudg oto Meflko Kal ETACLA KATAKPNUViouoTa
974 mm, ektipnoav TNV anwAeLd USATOCUYKPATNGONG KOUOOTEYNG oTo 19,2% yla ta mevka, oto 13,6% yla

™ 6pU KAl 0TO 23% yLa UKPEG CUOTASEC.

Ot Hassan et. al., (2017), pétpnoav udatoouykpdtnon o€ dUo €idn 6pudg, Quercus ilex katl Quercus
pyrenaica kot oAU pikpn edadokaiudn (7%), yia Svo dtadoxika £tn. Itnv Quercus ilex, To 1o £10¢ Mou
nrav Enpo pe etrolo UPog Bpoxnc 335mm, petpnBnke vdatoouykpatnon 51% katl 16% avtiotolya yla ta 2
€ldbn, evw yla Suthdclo etroo VYo Bpoxng 672mm Tou 20U £TOUC OL TIUEG TNG USOTOOUYKPATNONG
pewOnkav oto 46% kat 10% avtiotoya. Mo pikpd vyn Bpoxng <5 mm Pprnkav HEYAAEG TUUECG
vdatoouykpatnong (66% tng Bpoxomtwaong P). Ma vPn 5-35 mm n vdatoocuykpdtnon Bpébnke lon ue to
46% NG Bpoxng, evw ya 0PN peyalltepa Twyv >35 mm, n udatocuykpatnon Ppédnke ion pe 32%. H
ouvoAwkn Sletric udatoouykpatnon Bpednke ton pe 47,4% tng Bpoxng (50,7% to 1o &npd €tog kal 45,7% to
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20 pétpla vypd £toc. Ol TLHEC QUTEG TG apldg adopoucav mukvotnta 13 atopwv/Ha kat 7% kahun
KOuNng. Ou Calabuig k.a. (1978)*, katéypapav vdatoouykpdtnon UPoug 37% g Bpoxng os apld otnv
lortavia, ot Pereira et al. (2009a), Bprikav mocooto 30% otnv Moptoyahia pe péon etiola Bpoxontwaon 665
mm aAAG HOALG 21% kaAudn KOUNC Kat TtukvoTnTa SEVTPWY HOALG 35—45 dtopa oto ektdplo. Ot Mateos kot
Schnabel (2001)*, Bprkav otnv lomavia to (6o mocootd (30%) oe WOAG 15 dtopa/ha kot 8%
edadokaiun.

Ot Hassan et. al., (2017), yta tn 6pU twv Mupnvaiwv (Q.pyrenaica) mou sivat puAroBoro eidog, thv
niepiodo pe pUAQ, oL AVTIOTOLXEG TIHEC USOTOOUYKPATNONG BPEBNKAV OXETIKA XOUNAOTEPEG CUYKPLTIKA HIE
ekelveg NG Apldg, ya Tig (dteg wg dvw Babuideg Bpoxng, 33%, 22% kat 20% avtiotoya. Ol PECEG €TNOLEG
TIMEG Bpednkav 11,8% tng Bpoxnc (15.8% tov 1° &npd xpovo kat 9,8% to Seltepo LYPOTEPO). TUUbWVA UE
GAAOUG €pEUVNTEG TTOU avadEPOUV OL CUYKEKPLEVOL ouyypadeig, oe idlo ) mapopolo puAroBoro eidog ot

TLLEG USATOOUYKPATNONG KUMaivovtal and 9% tnv nepiodo xwpic UAAa, £wg 23% tn Bepivi mepiodo.

Quercus ilex Quercus pyrenaica

Ewkdva 11. Métpnon vdatoouykpdtnong otnv lomavia (Hassan et al. 2017)
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OL Fischer k.a. (2023), epevvnoav tnv e€ATULON TNG USATOCUYKPATNONG |LE TIOAUETELC LETPNOELG OF
ouvotada gpuBpeldtng kot Bpnkav OtL yla péon thiolo Bpoxomtwon 936 + 173 mm, ta 376 + 56 mm
(40,17%) e€atuilovral Aoyw vdatoouykpatnong. BEBala, n MAELOVOTNG TwV eMelcodiwv Bpoxng (81%) Atav
UIKpa (<5mm). H udatoouykpatnon tou dacikol tamnta ival SUokoAo va petpnBei onwg £8sav ol
Gerrits k.o. (2010), mou avémtuéav ULA €L6LIK CUCKEUN UETPNONG, TTAPOUOLA HE AUCOLUETPO yLa QUTOV
OKPLPWEG TO OKOMO. ZUUMEPAVAV OTL N USATOOUYKPATNON KoL dpa n €§ation tou Sactkol tamnta
AopBavel xwpa ko®’ 6An tn SLAPKELA TOU £TOUG Kal AmoTteAEL To 22% TnG Stamepwaoag BPoxXNG, EMOUEVWE
6ev mpéneL va ayvoeitar amd ta povtéda. OL Exler & Moore (2022), Bpnkav ywo tn ohuvda,
vdatoouykpatnon 15% tng Bpoxomtwaon Kat Péon TN Slamepwaoag BPoxng LeTafd 75% (xwplc pUAAD) Kal
83% (ue dUM\a). e 3 ocuotadeg MeUKNG SLadopeTikAG NALKIOG KAl TIUKVOTNTOG, N USATOCUYKPATNON
BpéBnke ioL pe 13, 15 kot 9% tng Bpoxng. H kopuoamoppon petpndnke ton pe 0,4-3% tnG Bpoxng Kat
BpéBnke OTL pkpoOTEPO SEvTpa £xouv peyaAUTeEpN TIUA. Ztov Mivaka 15 avadépovtal eVOEIKTIKA KATIOLEG
TIHEG USATOOLYKPATNONG 08 Meooyelakeg XWPES Kot To Ipav. O Silva Cantl & Gonzalez-Rodriguez, (2001),
yla péoo etniola Katakpnuviopoata OPoug 639mm kot abpolotikd UYPoug 974mm, ektipnoov tnv
vdatocuykpatnon melkwv o€ 19,2% kal Spuwv og 13,6%. To evlladEpov eival mwg divouv TIHESG 23% yLa
ULKTO 6A00C MeUKNG Kol §pudG 0To oToio N Stamepwoa Ppoxn LETPNONKE va €XEL LEYAAUTEPN CUYKEVTPWON
OpEMTIKWY OTOLXELWV (OTATIOTIKA onUAVTIKN Sladopd) GUYKPLTIKA UE EKELVN TWV AULYWV CUCTASWV. AUTO
glval évag akopa amnod Toug mMoAAoU¢ AOYoUC TNG UTIEPOXNG TWV LIKTWV cUoTASWV Tou UTtevBu el Twe n

BlomolKIANOTNTO TTPOAYEL TN oTaBegpOTNTA KL TO AVTioTpodo.
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Mivakag 15: Metproelg udatocuykpatnong o dladopeg xwPe TN Meooyeiou & to Ipav.

Yéato , KukAwn ,
, , Katakpnuv  Koppoa Mukvotnta , ZtnBuwaia
Epsuvntkn A0LOOTIOVIKO , ,  OUYKp , emipave , .
, , lopata noppon Sévtpwv 2 HAwia  Aldpetpog
Mnyn €lbog mm SF (%) atnon ha-1 m~ha-
’ 1 (%) 1
ITAAIA
Mosselo et al Q. cerris 748 3.1 7,5 2131 25,9 45 12,5
2002
ITANIA Q. cerris
Mosselo et al ’ 991,5 10.4 2,2 1623 25.3 35 14,1
2002
ITAAIA Q ilex
Mosselo et al ’ 861,5 3.4 18,8 2366 30.2 50 12,7
2002
MOPTOrAAIA . ;
David et al Q ilex 1736,4 21,7 Esq‘j‘d’;g;}‘u 59
(2006) n <o
IZMANIA
Moreno (1994) Q. pyrenaica 1056,7 0,9 14,3 820 16 ; 15,2
Moreno et al
(2001)
IZMNANIA
Moreno (1994) Q. pyrenaica 624,7 0,8 15,8 740 21 ) 16,5
Moreno et al
(2001)
ITANIA Q. petraea
Mosselo et al P 748 4,7 7.2 2131 25,9 45 12,5
2002
IPAN Quercus 10,3
Fathizadeh et al brantii 822 (14,9/ 11,9 52,1
2018 5,7)
IZMANIA Quercus
Muzyto et al., ubescens 957 2,6 14,8 828 21,3
2012 P
EANAAA
Papoulias, Q. Conferta 781,6 3,4 7,8 5960 9,9 27 4,6
Nikolaidis
GEAN;\A,A Q. Conferta- 9,0
35‘30205 MéipTupoc 983,2 3,6 (13,5/ 1825 16,6 53 14,5
(2004) 3" method 4,6)
” Amowirwon 983,2 0 1,8 1503 15,8 53 13,5
3n M€Bobog
H 0,
o Apaiwon 50% 983,2 3,6 6,7 1247 20,7 53 16,2
3n M€Bobog
" Mdptupag “ " “
2n MéBobog 83,2 4,2 8,1
o AT[OLlJi'Aan o o o
2n MéBobog 983,2 0 1,5
” Apaiwon 50% o o o
983,2 4,2 6,0

2n Mé€Bobog

Aaoikn Yépodoyia & YSativol Mopoti-Tkavatoiog X.
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6.6 Ektipnon t¢ uSatocuyKpAtnong Ke th Xpron HoviéAwv-To povtélo Rutter & Gash

O Gash, BeAtlwvel To povtélo twv Rutter et al., (1975). To povtélo xpnotponolel wptaio Sdedopéva
Bpoxomtwong and YeTEWPOAOYIKOUG oTabuoug Kabwg Kal PeTaBANTEC OMwG N Beppokpacia Kal n OXETIKN
vypaoia rou eAéyxouv tnv e€atuion. Etol urtoAoyilel To TpeXOUEVO USATIKO L0O{UYLO KOUOOTEYNG YVWOTHG
doung, mapdyovtag eKTUAOELS udatoouykpdtnonc. Updwva pe toug Rutter et al, (1971), n
vdatoouykpatnon ota 6don eival onupaviikol peyéBoug Adyw NG UYPNANG TOUG OEPOSUVOLKAG
OYWYLLOTNTAG TIOU £€Xel w¢ amotédeopa uPnAolg pubpolg edatulong. Kupaivetal amd 10-50% tng
Bpoxomtwong aufdvovtag £I0L TO TMOCOOTO Uypaciog Tou xpnowlomolel To 6Adcog. Ita emeloodla
ULKpOTEPNG Babuidag Bpoxng n uvdatoouykpdtnon eival peyalutepn. Na 6co ddotnpa n KOun sivot
okOpeoTn o vypacia, udatoouykpateital éva LPNASG MocooTo tng Ppoxns. Otav n kKON kopeotel, N Ppoxn
TIou MEPTEL 0TNV KON amootpayyiletal oto £6adog Kat N uSAToouYKPATNON QUEAVEL LLOVO PE TNV e€ATULON
TIou ouvteAsital katd tn Sldpkela tng Bpoxng. To amobnkeupévo vepod efatpiletal otav n Bpoxn
otapatioel AOyw tng avénuévng Sltabéoung evépyelag Tou uypactakol eAAeippatog (Rutter et al., 1971).
Ma mopadetypa, otig mapudEG Tou SACOUG TIOU Eival EKTEDELUEVEG OTOUG AVEUOUG, N LeEyOAUTEPN e€ATLoN
odeiletal otn cuvtopdtepn EMLOTPOGN TWV USPATUWVY OTNV OoTHOodalpa Kal T HeYaAUuTtepn Slabéoun

Slapkela Slamvorng.

‘Etol, n amoBrkeuaon Tou vepoU gumeplEXel SLaxwpLopo Tng udatoouykpatnong os: 1. E€atuion Kotd
Slapkeld tng Bpoxng kat 2. E¢dtulon Peta to MEPOC TNG. H udatocuykpdtnon Aowmov, oolTal PE TN
Bpoxomtwon peiov ™ Slamepwoa Bpoxn, N aAALWE, LoouTal ME TV EEATILON KOTA TN SLdpKeLa TG BPoXNS
OUV TNV anoBnkeupévn TMOOOTNTA Uypaciag META TOo MEpag tnG PBpoxomtwong. H Sidkplon petafy
anoBnkeupEvng uypaoiag Kal eEATULONG KATA T SLAPKELA TNG BPOXNAC, €lval ONUAVTIKA yLo TN PEAALOTIKN
neplypadn g udatoouykpdtnong. EmumAéov, n €€dtuion Tou amoBnkeupévou vepoU UETA TN Ppoxn
eunodilet tn dlamnvon. Emiong, n e€dtuion katd t dldpkela tnG Bpoxng amoteAel pia Betiky avadpaon yua
v 6l ™ Bpoyomtwon. To cupPoAo P opiletat wg ‘apyikn Bpoxdntwon’ kat T wg Stanepwoa Bpoxn pall

LE TNV Kopuoamoppon, N ‘kabapn Bpoxn .

H moootnta tou vepoU mou amoBnkeVETAL OTNV KON, QUEAVEL HE TN PPOXOMTWON €wC TO ONUELo
Kopeopol tnG. Katd tn SLdpkelo Tou KOPeopoU, n amobnkeupévn moootnTa Tou vepol ocuveyilel va
ouéavetal eAadpwe Kol PELWVETOL £Ttiong eAodpd Kot To MEPAC TOU £Melcodiou OTIOU N ATIWAELEC
g€atuiong peyolwvouv. H épeuva twv Rutter et al., éywve og cuotada Ppevdotoolykag 27 eTwv, UPoug 18m
kat LAl 9~13. H amoBrkeuon vepou otnv KOWN yla eneloodia Bpoxng P>4mm Bpébnke lon pe = 2,4+ 0,2
mm. H péylotn amoBnkeuTikn kavotnta mou Slvel To POVTIEAO ekTIUnBnke ota 4,6mm. 14 emnelcodla
Bpoxnc kataypddnkov AEMTOUEPWE OTIOU 0BPOLOTIKA, amoBnkeUTnKav 28mm vepol oTnV KON Kat 8mm

g€atpiotnkav katd tn Stapkela tng Ppoxnc. BpéBnke Aoutdv OtL n amobrkeuon vepol elval n Kuplapxn
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Aettoupyia TNG udatoouykpAtnong o€ TUKVO O8A0OC Kal n eATULON KATA TN OLAPKELD OUVEXOUG
Bpoxomtwong eivat ehdoocovog onuaocioag (katd upéco opo 4,6% tng PBpoxng). H efatulon amokta

MEYOAUTEPEC TLUEC LETA TO TIEPAC TNC PPOXNG.

BPOXH
hw= ubaTooULYKPETNGN TIPO KOPECTUOU KOUNG
Is= gfdmuon katd ) Sudpkaix KOPESUOL KOUNG
la= efdTpion perd o népag me Bpoxnc
ueyadirepes Bpoxes L+ Ll
ME XOPECUO XOUNG

I,
R Ewocpor} oty x6un AneuvBeiag Sianespwoa Bpoxn
xopeoud xoung Pg QA-p)~P; PPe
PG = Pg PG < Pg
P S
Iradaypara KOUng
Iuvolkn Suanepwoa Ppoxn

IxAna 14, IXNUOTKN avomapdotoon Tou poviéhou Gash

O Gash (1979) umoloyilel a. TNV USOTOCUYKPATN TPV TOV KOPECUO TNG KOWNG, B. tn Bpoxn mou
QUTALLTELTOL YLt TOV KOPEGHO TNG KOUNG, Y. TNV EEATULON TNC KOPECHUEVNG KOUNG KAl 8. TNV EATULON ATt TOUG
KopuoUG. O Gash avadépel OtL n ouvoAk Tomikn efatuiodianvon eivat to ABpowopa TG
udatoouykpdtnong Kot tng diamvong, tautifovrag £toL tnv €§ATHOn ME TRV USATOGUYKPAThON.

Tautomolel Toug 2 KUPLOUC TAPAyOVTEG TTOU AEYXOUV TNV £€ATULON TNC BPOXNG TTOU USATOCUYKpATELTAL:
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1. O XpOvoG MoU MOPAUEVEL KOPECUEVN OF VEPO N KOUN Twv SEVIPpWV KOTA TN SLdpKeLla TNG BPOXNAS
KOlL 0 PUBUOC e€ATULONG UTTO QUTEG TIG OUVONKEG

2. H péyotn xwpnukotnta (Kopeouog TG KOUNG 0€ uypaocia) udatoouykpAatnong Kal ol ¢popEC mou

adeldlel avtn n amodnkn amno tnv EATHLON, LETA TO EPACS TNG BPOXNG.

To povtélo Gash ypnowlormolel avaluvon yeyovotwv PBpPoOXNAG Kol CUYKEKPLUEVA, oTnpiletal otnv
avaAuon Slokpltwy enelcodiwv Bpoxng kot Bewpel 0tL n Ppoxomtwon eival pla Stadoxn emnelcodiwy,
XWPLOUEVWY OO APKETA PEYAAEC TTEPLOSOUC MOUCNG TIOU ETILTPEMOUV TNV KOWN va oTeyvwoel Tedeiwg. Etol
AOUTOV, 0 UTIOAOYLOUOG TWV XPOVIKWY PpAcEWV TG udatoouykpATNong dlaxwplletal pe KpLTpLo To Héyebog

Twv enelcodiwv Bpoxng, Tn Héon moooTnTa BPOXNG OV ATALTELTAL VLA TOV KOPEGHO TNG KOUNG (Py)
KaBe éva amo ta emeloodia Ppoxng anoteAsital anod Tpelg SLakpLtég GAoELS:

1. Tn SaBpoxn TNG KOUNG He adetnpia tnv évapén thg Bpoxns £wg Tov AN PN KOPESUO TNC.
2. Tnv mepiodo mou n KOUN MOPOUEVEL TTANPWES KOPECHEVN.
3. Tn ¢ddon mou apyilet pe to mépag TnG Bpoxomtwaong Kal Slapkel €wg OTOU oL KOPHOL KaL n KON
OTEYVWVOUV TEAELWG.
To povtélo Gash umoloyilel xwplotd TNV EATULON TNG KOUNG TTOU AABAVEL XWPA TIPLV KAL LETA TO TIEPAG

™G BpoxnG KaBwe Kot TNV EEATULON TWV KOPUWY. AVAAUTIKOTEPAL:

e T peyodbtepa UPn Bpoxng mou apkoUV VoL KOPEGOUV TNV KON Pg >= P, umtdpxouv tpia otadia
vdatoouykpatnong:
1. Ektipdrtol n udatoouykpatnon Katd tn Stdpketa SLafpoxng TS KOUNG PLY Tov KOPeGUO (ly)

2. Extwpdral n e€atuion evw n kKON gival nén kopeopévn (lg)

3. Extupdrot n e€dtpion petd to népag tng Bpoxns (la) pe tnv undBeon o6t dev nédtel vepd and tnv

KOMN oto €dadog (oTaAdyuata).

‘EtoL, N cuvoAlkn udatoouykpatnaon eivat

lhet = e+ 1y + 15+ 1,

e T pkpdtepa enelcodia Bpoxng mou Opwe eival avemapkr va Kopéoouv thv Kopn, (Ps < Pg), n
vdatocuykpatnon sivat (lc).

e Extpatol 1 Stafpoxn kot n e§dtuion Twv Koppwv. H koppoouykpatnon nou e§atpileta eivat 1-5%
NG aVTLOTOLXNG KOMOOUYKPATNONG Kal cuviBwe ayvoeitat. Ot anwAeleg uSATOCUYKPATNONG HE TN
popdn e€dtulong amd Toug KOoppoUG ival HOVO N TOoOTNTA TOU VEPOU WETA TO MEPAC TNG

KOpHOoATIOpPONG (Ttou kataAnyet oto £6adoc).
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Aebopévou OtL n udatocuykpatnon elval n moootnta TNG Bpoxng mou meédtel otn PAAcTnon Kol
gfatpiletal ywpic va ¢tacel moté oto £6adog (mephappavel kal TNV vSATOCUYKPATNON TOU SAOLKOU

Tannta —mou KaAUTTEL To £6adog, KabBwg kat TnG mapedadlaiog BAAOTNONC), MOPEXETAL ATIO TN OXEON:

I=Ps—T

I= vbatroouykpatnon

Ps=katakpnuviouatra

T= blamepwoa Bpoyn KoL KopLoamoppon
Otav apyilel n Bpoxomtwon, Slamepwaoa Bpoxr €lvol To TOCOCTO TN Iou apeca ¢Bavel oto €5adog xwpig
va akoupmna ota GUAa 1 ta kKAadld. H moootnta autrh avtumpoowneVetol amo éva Seiktn eAelBepng
Slamepwoag Bpoxns (p). H Stamepwaoa Bpoxr auEAveTal YpAULKA LE TO KaTtokpnuviopata Ps (mm) e éva
ouvex puBuo <1, uéxpt Tov KOPEOUO TNC KOUNG. To uOAOLTo PEPOG TG Slamepwaoag Bpoxng (c=1- p) sivat
TO HETPO TOU mooootol edadokdAung amd tn PAACTNON Kal amoBnkeVETAL TPOCWPELVA OTNV KOWN,
g€atpiletal otnv atpoocdapa (E, mm/h) i amootpayyiletal and 1o daciko tannta (D, mm/h). Ma éva
eneloddlo Bpoxng, n dlamepwoa Bpoxn MLV Tov KopeoUo Sivetal amod T oxéon

T=p Ps, P <Pq

MOALG n aBpolldpevn Bpoxn KopéoeL TNV KOUN Pg >= P, n Stamepwoa Bpoxn Sivetal amd tn oxéon:
T =pPg+(1-R /E)(Pg+ - Py)

E€etalovtag tn oxéon petafd Slamepwoog Bpoxng Kal oUVOALKNG PBpoXOMTwoNng, eLodayovtal KUPLEG

TIAPAETPOL TOU LOVTEAOU OTIWG:

e 0 M\Oyo¢ (puBuodc) E/R, (mapéxetal amo tnv KAion TNG ypaUUNG TaAlvépdunong kopeopol tou 2. 15),

e 0 ouvteheotn¢ ancuBelag Samepwoag Bpoxns (p) kat ¢, (divetat amd Tnv KAlon TNG YPOUUNG
naAwvépopnong dtamepwaoag Bpoxng tou 2y. 15),

®  Kal N amoBnKEUTIKA XWPNTKOTNTA TNG KOUNG (S), (mapéxetal and tnv KAlon tng YpaUUAS
naAvépopnong kopeopoL tou 2y. 15)

MOALG N OUYKEVTPWHEVN TIOCOTNTO KOTAKPNUVIOUATWY GTACEL 0TO onuelo kopeouol Tt KOung (Ps), n

KAlon tng ypapung cuoxétiong (Xx. 15) elval peyaAltepn mpLlv Tov KOPeOoUO aAld <1, SLotL n efdtuion

ouveyiletal kal katd tn Stapkela TG Bpoxnc.
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40 guayeLnan XOPETTUAL L TR L

E/R =0.25,5=8.16

{mm)

-
f

e 0 proayfuog ancudieias
- pancpwoas By p =0.16

ZuvoAikn Bpoxomtwaon Ps{mm)

IxAna 15. Juox€tion mooootoU ameuBelag Slamepwoag BPoxng Kol XweNTKOTNTAC KOPEGUOU KOUNG,

puBpol efatpiong mpog Bpoyxomtwon (https://mlws.landfood.ubc.ca/all-projects/huang-2016-
an-analytical-model-of-rainfall-interception-by-urban-trees/)

0 péooc puBpdc e€dtuiong E umohoyiletal and tnv e€iowon Penman-Monteith (avaAvetal oto kebdhalo

™G €€ATULONC) OPKEL VOL UTIAPYOUV ETOPKI LETEWPOAOYLKA OTOLXELDL. ZUYKEKPLUEVA XpELAlovTOL:

KaBnuepwvr) Beppokpacia agpa, (T,°C)
Ixetikn vypaoia agpa, (RH, %)
Toyutnta avéuou, (4, m/s)
KaBnuepwvr nAtakn aktvoBolia (Q, mm/h) (https://power.larc.nasa.gov/)
Bpoyomtwoelg (cuvoAikd Uog R kat Stapkela emelcodiwv h) O péoog puBUOS Bpoxodmtwaong
R (mm/h) = R/h eivai n Bpoxdmtwon mpog tn SLApKELd TG,
Ot 6V0 mapdpeTpol TG HOPDAC KOUNG p, S EKTILWVTIAL XpnoLHoTIolwvTag to Seiktn GUANLKAG
erudavelag LAl avahoya to Sacomovikd gidog. O Seiktng LAl maipvel yio ta puAroBoAa TNG HéEyLOTN
TIUA TOU TO KOAOKALPL KL TNV EAAXLOTN TO XELLWVA TIOU HEVEL LOVO O KOPUOC Kol ta kAadid. Ot
petapatikég emoxég Avolgn-OBvonwpo SnAwvouv avtiotola Tnv EKmTuén Kat mrwon Twv ¢UAwvV.
To xewuwva kuplapyet o eiktng BAI, o Seiktng udng tou Kopuou.

¢ =1-exp(-k*LAl)

S =S, *LAl + Sy *BAI
To p=1-c (Gash 1995), kat opiletal and tn oxéon Tou pe to LAI

k elval cuvteheotn¢ tou Kupaivetal amno 0.6 and 0.8 ywa ta ddon.
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e [0 TNV USATOXWPENTLKOTNTA TNG KOUNG (S), yivetal umoBeon otL oxetiletal ypaupika pe to LAl H
oxeon Hetafl S & LAl mepléxel kaL to S; (m) mou Seiyvel TNV amoBNKEUTIKY IKAVOTNTA TWV EKAOTOTE
UMWY, SnNAadn To PEYLOTO VEPO TIOU cuyKpaTeital and ta ¢pUuAa evog Sacomovikol eidoug ava
dUAKN erudavela. Mapopola, S, (m) delyvel TNV amoBNKeUTIKA LkavotnTa Tou Kopuou (BAl), tn
UEYLOTN TTOCOTNTA VEPOU TTIOU UTOPEL va amoBnkeuTtel oTov KOpUO Kot Ta KAaSLA evog SacoToviKoU

gidoug ava povada enipavelag. H emoyikn StakOpaven tou LAl aAAGlel ta ¢ kal S.

Mwoodpt Katovononeg tou povtélov Gash

BAI = Bark Area Index, delktng emidavelog pAolov.

c= Canopy Cover, KGAUYN KOLOOTEYNG

R /E = avahoyia puBuol e€dTiong mpog pubpod BpoxdmTwong o€ CUVOBRAKES USATOKOPEGHOU KOUNG
I,= ATtwAeleg USATOOUYKPATNONG KATA TO SldoTtnua adlypaveng Tng KOUNG (mm)

I. = ATWAELEG USATOCUYKPATNONG KATA TO StaoTnua SLaBPoXAG TNS KOUNG VLA LLKPEG
Bpoxomtwoaoelg mou Sev apkoULV yLo TOV KOPECKO TN KOUNG PG <Pg (mm)

Ihet= KaBapég anwAeleg udatoouykpdtnong (mm)
;= AMWAELEG USATOOUYKPATNONG KATA TO SLACTNO KOPEGHOU TNC KOUNG (mm)

I, = AwAeleg udaTtoouykPATNONG Katd To Stactnua SLoBPoxnG TG KOUNG YLt BPOXOTITWOELG TTOU
0pKOUV va. KOPECOUV TNV KOUN PG = Pg (mm)

LAl = Leaf Area Index, 6giktng duAAkng emidavelag (adopd povo tnv emdvw emipavela Twv GUAAWV)
K = ouvteleotng e€adavionc, deiktng Babuou amoppodnong tou pwtog

P = avahoyia amnsuBeiag Stamepwoag Bpoxng

Ps= Bpoyomtwon (mm)

Pg = BpoXOMTwon Tou artaLteital yLo Tov Kopeopod Tng KOUNG (mm)

Q = HAwakn aktwvoBolia (J/m2 /s)

S = YS0ToXwpnTIKOTNTO KOPESUOU NG KOUNG (mm), n HEYLOTN USATOCUYKPOTNTIKA LKAVOTNTA OTAV
oTapaTA n Bpoxn Kat n KON elval kopeopévn. Me GAAa AoyLa, elval To eAdxLoto avaykaio vepo yla
TOV KOpEOUS TNC KOUNG (KopolSatoxwpnTikotnTa)

SL = Eldkn) amoBnkeutikn xwpntikotnta QUM wv
Sp,=El81kn amoBnkeutikA xwpntkotnta GAolol

T = EAeUBepn Slamepwoa Bpoxn (mm)

T.,= Oepuokpacia agpa (°C)

u=Taxvutnta avépou (ms-1)
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6.7.Epeuveg nov otnpilovtal oto povtélo Gash

Ye £peuva tou Mavemniotnuiov ¢ Bpetavikng KohopBiag tou Kavada (Huang 2016) pe 4 €idn,
Aeukny 6pU (Quercus alba), Idevdaul (Acer platanoides), ®pafo (Fraxinus pennsylvanica Marsh.), kat
Mpouvo (Prunus spp), n ApUg €6el€e tn peyahUtepn vdatoouykpatnon kKaBoAn tn Slakpela tng €peuvag. H
pEon amwAela udATOCUYKPATNONG yla KABe avolldtikn Bpoxn apxlos amd 1.42 mm kat 1.14 mm ya tn
6pu Kal to odpevdauL avtiotola Kal otadlakd auénbnke pe to Xpovo. Tov lolvio mapatnendnke n
peyaAUTEPN TN TNG 0 OAa Ta €idn. OL UPNASTEPEG TLHEG LSATOCUYKPATNONG TO B€pog e€nyouvtal anod

tov uPnAOTEPO PUBUO fdTionG TTOU eAEyXETOL Ao T Beppokpacia agpa.

a)

c)

-~

Ewova 12: Koun kat popdoroyia ¢uAhou a) Spuog, B) dpatou, y) obévéapou, ) mpolvou (Texas A & M

Forest Service)

Epdavwg oL eTioleg KapmUAeg Beppokpaciag agpa Kol USATOOUYKPATNONG ElvaL TIAPOUOLEG TNV AVOLEN
KoL VWPIG To KaAokaipl, Evw mapatnpouvTal arnokALoELS apyd To Kalokaipt Katl to ¢$Bwonwpo. Mapdtt o
puBUOG e€autiong eivat KaBopLoTIKAG eMidpacng otnv USATOCUYKPATNGON, 0 pUBUOC BpoxOmTtwaong Umopet
va aAAGEel tnv mopeia udatoouykpATNong Otav eudavioTolv peyaleg Slakuudvoels. Itov Kavadd Ko
£181kOTEPA 0TO BavkoULBep, n Slaxeiplon Tou vepol twv kKatalyidwyv gival mpotepaldtnTa, EBIKA TNV LYPN
XelepLv mepiodo. Ol Kavodoi e€eTAlouV TIG EUEPYETIKEC EMIMTWOELG TNG USATOCUYKPATNONG TwV SEVTPWVY
™G MOANC OTN HElwon TWV TANUUUPLKWY EMUMTWOEWV. H pelwon Kot n kaBuotépnon tng amoppons LEow
Tou oxedlaopol ¢uteuong meplocotepwv Sévipwy eivatl dsdopévn kot xpnolpomoleitol (Huang 2016),
(Ked. YSatwvol Mopot).

Ot Fathizadeh et. al., 2018, afloAdynoav To povtélo Gash emoylakd og ENpavOeKTIKEC CUOTASEG SpUOG
Quercus brantii ota 6pn Zaypog tng Mepolag pe péon etnola Bpoxdmtwon 652,6mm Kal Péon €TROLA

Beppokpaocia aépa 17 °C. Katd tnv nepiodo tneg €peuvag autrg, To 91,5% Twv KATAKPNUVIOUATWY ETECE T
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XEWeplvy Teplodo Kkal oL gpeuvntég €Aafav um’ oYLV TOUG TIG aAKOAOUBEC TOpPAPETPOUG TIOU

Sladopormolovvtal EMOXLOKA:

1. ZuvteAeotic Slamepwoag Bpoxng,

2. YéatoxwpntilkotnTa KOUNG

3. Znuelo KOPEOUOU KOUNG

H vdatoxwpntikotnTa TNG KOUNG S, PPEONnKe NTav onUavTikA peyaAltepn tnv nepiodo pe puAAa (0,97
mm, SD: 0,43) cuykpltika pe tnv avtiotowyn xwpig ¢uAAa (0,10 mm, SD:0,43). Tnv nepiodo pe puANa, anod
TNV EKTILWHEVN ULOOTOCUYKPATNON KOl CUYKEKPLUEVA amo To 86,4% TnG OUVOALKNG, TOo 55.4% efatuiotnke
Qo TNV KOPECHEVN KOWN KATA T SLapKela kot To 31,0% UETA Ta MEL0O0dLa BpoxnG Kal AlyoTtepn €ATULON
£€\aBe ywpa KATA TNV apxkn dwypavon tng KOUNG. Tnv mepiodo tou AnBapyou, Kuplapxnoe n e€atuion
KOTA TN SLApKELX TwV eTEl00Siwv Bpoxng (82,4%). Zuvohika petpndnkav 70 emeloddla Bpoxng cuVoAlkoU
OPoug 822,8 mm. Ta 405 mm tnv avéntikn mepiodo kat ta 417,8 mm tnv nepiodo tou AnBapyou. H péon
vdatoouykpatnon Bpédnke 60,2 mm (14,9%) katd tnv avéntikn nepiodo kat 24.0 mm (5,7%) tnv nepiodo
tou AnBapyou (10,3% Méon etrjota tiuR). O Mkavatolog (2004) pétpnoe mapopoleg TIpéEG 13,5% kau 4,6%
(9% Méon sTioa Tur).

YApXouv QpKETA HOVIEAQ EKTIHNONG TNG USOTOCUYKPATNONG, TIEPLOPLOREVNG OHWG XPNOLLOTNTAG
ovadopLka Ue TNV EMOXLOKA SLakUUOVON TWV TLHWV TNG. Alyeg oL £peuveg mou cuvéNe€av otolxeia mediou
KOTA TNV auéntikn nepiodo (pe pUAa) kal ekeivn Tou AnBapyou (xwpic dUAAA). To povtélo umoektipnoe
v udatoouykpdtnon Katd 4% kat 7,5% yla tnv nepiodo pe kot xwplg dUMa avtiotowa. H ekTiuwEVN
and To Povtédo udatoocuykpdtnon tn Bepvi nepiodo BpéBnke lon pe 57.8 mm (SD: 20.9) mm (14.3%
BPOXNC, UTIOEKTLUWVTOG KOTA 4% TNV MPayuotikn Tn). Tnv nepiodo xwpic dUAAa, n vdatoouykpdtnon

EKTIURONKE 010 22.2mm (SD: 12.4) mm (5.3% Tng BPOXNG, UTIOEKTLLWVTOG KOTA 7,5% TNV MPayUOTIKA TUA).

Ot Muzyto et al., 2012 ota Mupnvaia tg lomaviag, oe 6&cog modiokodopou Spudg, He £THOLA
KaTakpnuviopato 862 mm Kal 1l cuVOAoU 957 mm KATOKPNUVIOUATWY Kol SUVOULKO e€OTULOTIOLAVONG
(oo ue 823 mm, Bpnkav Slamepwoa Bpoxn 448,8 mm kot 340,9 mm (81,2% & 84,4% tng Ppoxomtwong,
péon TN 82,6%) tnv augntikn kat AnBdapyou mepiodo avtictolya. H kopupoanoppon Bpébnke 10,0 mm &
14,7 mm (1,8% & 3,6% tng Bpoxomtwon, péon T 2,6%), kal n vdatoouykpatnon 94,0 mm & 48,5 mm
(17,0% & 12,0% tng Bpoxomtwong, péon tun 14,8%) tnv avéntikn kat AnBdapyou mepiodo avtiotoya. Etal,
cUYKpLVaY TG TYEC TTou Sivouv ta poviéla Gash & Rutter Bpiokovtag OTL autd (CUCKETI(OUV YPAUULKA TNV
USATOCUYKPATNON HE TN GUTOKAAUYN) UTOEKTIHOUV TNV USATOCUYKPATNON Kotd thv Tepiodo TOU
AnBAapyou CUYKPLTIKA LE TNV EKTLLNON TNG TIUAG KATA TNV augntikn mepiodo. H kopuoamoppor] KAatd thv
niepiodo Tou AnBdpyou (xwpic GUANa) BpéBnke lon pe 3,6% tng Bpoxng (6co umoAdyloav ol MamovUALag

NikoAaidng), eldikotepa yla peyala enelcodia Bpoxng.
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> H bautepdtnta twv Spuwv

Mo tnv amAoloteuoh Tou povtéhou Gash aAAd kal o)L povo autoUl, Bewpeital OTL T U0 HETAPATIKES
eNOXEG, HOWOMWPO KAl avolgn, oL TIHEG Twv GUAAwV elval To 80% twv avtiotolwv Bepwvwv. H §pug Adyw
NG HeYAAng motkoAopopdiag mou mapouctdlel Petafl Twv eldwv TG, €Xel WSlaitepo evdladépov. MNa Tig
dUANOBOAEC SpUeg, n mTwon Kal n €npaven Twv GUAAWY e€apTATAL Ao TIC KALLATIKEG oUVONKEG (apa Kat
To UPOPETPO) Kal To €idog NG dpudc. Oplopéveg GuAAOBOAeg Spuec Kpatdve £wg Kal Tov lavoudplo ta
Eepd toug HUANAA evw AMeg oxedov kaBoAou. AuTo, OTWG eival PuOLKO emnpedlel ThV USATOCUYKPATNOT).
Jtnv aoknon mapddelypa mou Sivetal oto TéAog tou BBAlou yla Adyoug amhomoinong, n Spug Tou
TEPLOOTLIKOU dAaooug Oscoalovikng, Bewpeital otL Satnpel ta Eepa UMD TNC HEXPL TNV AvOoLEn. AV OUWG
TO apadelypa apopoloe SPUMELG XELLWVEG Kal SpUEC OTIWG N TMAATUPUAAN (pUetal o peydha upoueTpa),

N Xeepvn epiodog pnopel va xwplotel wg e€AC:

o 0 NoéuPplog Bewpeital pnvag émou ta puALa Exouv Eepabel kal dtatnpouvtal oto SEvpo,

e Ano 1o AsképPplo €wg To MApPTIO oL TWWEG ubSatoouykpATnong ehaxlotomolouvtal (Sévipa Xwpic
dUAM W),

e 1oV AnpiAlo ou Byaivouv ta véa Kat §gv €xouv akOpa AN pwG avarntuxBel, unopel va BewpnBel otL n

vdatoouykpatnaon elval oto 80% tng OepLvng TLUNG TNG.

Ewkova 13. Ot emoylakég StodpopEg otnv KOPOOTEYN TNG SPUOG.
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Ewkova 14. Ofud kat Apug 6To XoAopwvta XaAKISIKAG

(To éva 6£vtpo xtumnBnke amd kepauvo, Eepabnke KAl KOTINKE)
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7. AZIONOrMHIH TON ANOTEAEZMATQON EPEYNQN YMNOAOTNXIMOY THX KOMOAIABPOXHIZ KAl THX

YAATOZYTKPATHZHZ

AflOAOYyWVTOG TWV EPEUVWV KAl TWV AMOTEAECHATWY €KTIUNONG TNG KopoSlafpoxng Kkat tng
UVSATOCUYKPATNONG TIPOKUTITOUV TOL 0KOAOU B CHUOVTLKA YEVIKA KAl ELOIKA CUUTTEPACHATAL:
1. H kopodlaBpoxn KalL n uSaTOCUYKPATNON OMOTEAOUV HLla TIOAU GNUAVTIKA TPWTOYeVH udaTikn
omwAEL0. H amwAegla QUTH OUCLOOTLIKG OTTOUELWVEL, KATA To MEYEBOC TNG, TNV MOCOTNTA TWV TILTTOVIWY
KOTOKPNUVIOUATWY, PE OMOTEAECHUA TO USATLKO LoolUYLo HLaG TTIEPLOXAC VoL TTPETEL Vo oxedlaletal pe Baon
™ Slamepwoa Bpoyxn Kal oxL thv kotaypadopevn oe eAeUBepo avanentapévo £dadoc.
2. H kopodlafpoxry tng 6Sevbpwdoug Saocikng PAdctnong eival peyaAlTepn TNG OVTIOTOLYNG
Bopvwdouc kal e€alpeTikd peyautepn Tng dpuoikng mowdoug BAdotnong.
3. H xpovikny éMewpn duAlwpatog Twv durloBorolviwy §EvEpwy, KABwWG Kal N KOTA TNV MEPLodo
£KMTUONG KAl MTwong Twv GUANWV HelwUEVn Gulopdla toug kablotouv tnv kopodlaBpoxn Kat tnv
vdatoocuykpatnon twv GUANOBOAWV eldwV ULKPOTEPN TwV aclPpUANWY MAATUPUANWY e8WV Kal codwg
ULKPOTEPN TWV Kwvodpopwv Ldwv.
4, Metafld twv Kwvodpopwv eldwv n eAdtn eudavilel tnv peyaAltepn kopodlafpoxn Kat
VSATOCUYKPATNON KAl Ol PLIAOCTATEC TTIEVKEG TNV LLKPOTEPN.
5. H moodtnta tng udatoocuykpatnong twv Sladopwv SaCOTOVIKWY EW0WV oV Kol TIapoucLalel
MEYAAEG QATMOKALCELG TOPAUEVEL EEQALPETIKA ONUAVTIKY KUMALWOUEVN HeTaly 10-50% tng Bpoxomtwong
(Rutter et al., 1971). TevikOTepa, OL AMWAELEG USATOCUYKPATNONG QVIUTPOCOWIEUOUV TO % TNG €TACLOC
Bpoxomtwong mou emotpédpel otnv atpdodalpa. Tn peyaAltepn uvdatocuykpdtnon (TIHEG KaTd
Tipocéyylon) epudavilouv katd oslpa n EAatn (40%), n EpuBpelatn (35%), n Mevkn (30%), n Apug (20%) kat
n Otud (18%). Inuavtikn eival kal n vdaroocuykpdtnon twv aslbVAwv-TMAatudUAwy, Wlaitepa Twv

ocuvnpedwv Bapvoouotddwy, n onoia mpoaoeyyilel To 25% £wg akOUA Kal To 36%.

6. H nuepnola kopodlaBpoyn twv kwvodpdpwv eldwv kupaivetal amd 1,5-4,0mm/nuépa Kat Twv
mAatupUAwv amno 0,5-2,0mm.

7. H ouvoAwkn kopodwafpoxn kat wdlaitepa n €tiola TR TG udatoouykpdtnong efaptatal amd
ToAAOUG aAMnAe€apTWHEVOUG TTAPAYOVTEC Kol KUPLwG N évtaon Kot to UPog TN NUepnoLog Bpoxontwong,
N €MOYXI TOU £TOUG, OL AVEWOL, N BepoKpacio KoL N OXETIKA UYpACia ToU aépa, O MPOCAVOTOALGHOG KAl TO
evboouotadiko pkpokAipa, n popdn (habitus) kat n mukvotnTa ToU GUAAWLATOC TNV ETOXN TITWOEWY TNG
BpoxnG KATL.

8. OepUoKPAOIeEC KATW TOU MNSEVOG Kal OXETKN uypaocia 100% Sev erutpémouv tnv €€EALEN TG

KOMOSLOBPOXNG KOL TIPAKTLKA OTLC TEPLOSOUC AUTEC N USATOCUYKPATNON Elval LNSEVLKN.
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9. JuvnBwg n udatoouykpdatnon ayvoeital and to udPoAoylkd LoVTEAa SLOTL Bewpeital pikpry aAAd Kal
S10TL gival SUokoAn n akpBng peEtpnon tng. Av MAAL GUVUTIOAOYLOTEL, QUTO YIVETAL PE TNV UnMoBeon oOtL

glval pla ouvexng Aettoupyia, mou Sev LoyUel, S10TL Sladopomoleital EVTova OTo XwPoxXPOovo.

> [Meploplopol Twv HoVTEAWY

Ta povtéla udatoouykpatnong (Valente et al., 1997, Van Dijk and Bruijnzeel, 2001) avamntuxbnkav yia va
KAVOUV EKTLUNOCELS TNG udatoouykpdtnong kol Baocilovtal otn BpoxOmtwaon Kol T XOPOKTNPLOTIKA TNG
KOUNG. ZtnplxOnkav ota povtéda twv Rutter (Rutter et al., 1975, Rutter et al., 1971) kat Gash (Gash,
1979, Gash et al., 1995). To povtéAo tou Gash (1979) SOKLUAOTNKE OO TMELPAUATIKEG UETPIOELG OE APKETA
6aon kal Bewpeital n o onuavtikn Kat aflomiotn HEBodog ekTipnong TG uSATooUYKPATNONG, XPELAETAL
Alyotepa S£S0pEVOL KOl OVTUTPOOWTIEVEL MLl EUTIELPLKY) TIPOCEYYLON €vw Slatnpel Kal otnpiletal oto
Bepehwdeg povtédo twv Rutter et al., (1971). Exouv mpotabel S1ddope MPoOOeyyioeE WOTE va

anogpeuxBoUV oL CXETIKEC LETPNOELG, CUTOG AMNAWOTE €lval 0 TIPWTAPXLKOC OKOTIOC TOU HOVTEAOU.

Mo vo urtoAoylotel To ubaTko Looluylo, MapoTL To HoVIEAD Gash oxedldotnke vo TPEXEL yla KABe
eneloddlo Bpoxng, ouvnbwe edappoletal pe tnv umobeon evdg enclcodiov Ppoxng ava nuépa. H
Katnyoplomoinon twv enelcodiwv Ppoxng €ywve avaloya edv udlotatol Kopeopdg TG KOUNG Kal Tou
KopuoU n OxL ETolL To povTéAo Xpnolpomolel wplaio pubud Bpoxomtwong Kot e€ATULONG YLot CUVONRKEG
KOPUEOUOU Kal yla OAa ta emeloodia Bpoxng. To povtélo Rutter slodyel TIUEG avd 5 Aemtd, evw to Gash
edapuoletal ylo KaBe emneocodlo Bpoxns. Kabwg to poviého Rutter xwpilel ta emelcodla BAoel TG
MoooTNTOG VEPOU TIOU amoBnKeUETAL OTNV KON, €AV 1N KON 1 0 KOPUOG Sev abELAOEL, APKETA CUVEXOUEVA
eneloddla Bpoxng pmopolv va ocuvbuacotolv o €va Peyalo emelcodlo. AvtiBeta, to poviédo Gash
XPNOLUOTIOLEL NUEPNOLA 1} VUXTEPLVA ETtELOOSLA BpoxNn¢ (ava 6 N 12 wpeg), £€tol Se yivetal dpeon ouykpLon

TWV €£AYOUEVWY OTOLXEIWV TWV 2 HOVTEAWV.

> Qoto0o0, yla Ta apotd 6Acon, To LOVTEAO UREPEKTIUA KaTtd 29-44% tnv udatoouykpatnon (1=17%
tou P yla mevkn) (Gash et al., 1995, Valente et al., 1997) 810tL Bewpeital otL n e€atulldpevn enidavela
KoatalapBdavel oAokAnpn tv edadikn £KTaAcn eVvw N MPAYUOTIKY T ival cadwe Moy pikpotepn. Etoy,
QVTIHETWTTI{OVTAC XWPLOTA TG aVOLXTEC emidAveleg amo ekeiveg pe mukvy SacokdAuyn, ot Gash et al.,
(1995) tpomomololv TA OPXIKA HOVTEAA Tpooeyyilovtag TOAU KOAUTEPO TI( HETPOUMEVEG TLUEC
vdatoouykpATNONG.

> Ta mpoyvwotikd povtéda ouvnbwe edapudlovial oe ddaon kKwvodoppwv 1 aslbUAwY
mMAaTuPUA WV pe eAaxioteg peAéteg va adopolv GuAloBola, akopa Ayotepes yla ta Gulhofoia tn

XEWEPLVH TIEPL0SO, OO0 AAAOV GUYKPLTLKEG Yo XELMEPLVA Ko Bepivi mepiodo (Muzyto et al., 2012). To
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povtélo Gash Aoumdv ektiud tnv udatoouykpdtnon twv SEvipwv To Bepvd g§aunvo Ko eival oAl
AlyOTEPO aKPLBEC yLO TN XELUEPLVN TTEPiDSO.

> Eniong, n 6oun TnG KOUNG oto povieAo Gash elval Ayotepo onpavtikr. Ot Lovynska et. al., (2018),
oe ¢uteia Pinus pinaster 18 etwv, ektipnoav tnv udatoocuykpdtnon He To Hovtého Gash kal Bprkov
EMOXIKA SlakUpaveon amo 12,6-21% H mpwtn T adopolos mepiodo pe Alyeg HIKPEC BPOXOMTWOELS 1
KoBOAou evw n PeyaAlTePN TLUN TLG TTEPLOSOUC LIE TIEPLOCOTEPEC LULKPEG BPOYOTITWOELG.

> Elval xpovoBopo oTn ouoTOCN Kal Tn AslToupyla TOU amoutel wplaieg PPOXOMTIWOELS Kol
LkavoroLntika dedopéva Slanepwoag BPoxng.

> E€aptdaral ano dedopéva tou dev eivar elKkoAo va Bpedouv.

> O Gash umoBéteL mpokelPEVOU val AELTOUPYNOEL TO HOVTEAO TOU, OTL Katd tn Slafpoxn tng KOUNG
£WC TOV KOPEOWO NG, v MEPDTEL VEPD oTo £60ad0C KAl EMIONG TO TTOCO TOU VEPOU TIOU KOLLOGUYKPOTELTOL
£WG KoL To TMEPAG TNG PBpoxng venyopa Melwvetal (evtog 20-30Aemtwv) oto S, TNV TEAWKN TN
KOHOUSATOOUYKPATNONG.

> Enioncta R /E , S & p, Bswpeitan 6Tt ivan otaBepd kad’ 6An T Stdpkela Tou emetcodiov BPOxNC.
R, E adopolv tnv mepiodo Tou uSatoKopeopol TN KOUNC.

> Ot Tég LAI AapBavovtal and dwadopetika meplBaAlovia, akoua kol av adopolv Ta idla
Saoomovika £(6n. Alddopol TumoL olkocuoTtnuatwy divouv Sladopetikég TIHES LAl yia to (810 gidog, Lot
METPLETAL N OUVOALKH GUAALKA eriiddvela (n pia mAsLPA povVo) Kal Slalpeital e Tn GUVOALKY €KTOON TOU
olkoouotiuatoc. And to LAI umoloyiletal To S Kol To p, €tol AavBaopévog UTIOAOYLOUOG Tou odnyel
vevikotepa o AavBaopéva anoteAéopata. Atd tTnv GAAn, ta opyava pétpnong LAl sival akptpd kat wg
eVOAAOKTLKN pe KoAd amoteAéopata Sivetal n edapuoyn ya Kwvntd (pue mAnpwpn) (Cassandra, 2014).
Kupavoelg otn daworoyia twv GUMwY Twv Sladopwv eldwv mou adopd To XpOvo E£KMTUENC TOUC,
ayvoouvtal To povtélo amAwg urtoAoyilet Ekmtuén pUAAWVY TNV dvolén kal mtwon to ¢pewvonwpo. Eniong
TO HOVTEAO &g AapBaveL urt OYLY To CXAHA TNG KOUNG.

> FevikdTeEPQ, AMOKALOELG TWV UTIOAOYLOMWY TOU HOVTEAOU QIO TPAYHOTIKEG LETPROELS amodidovtal
O€ TAPAyoVTeG OMWG N Beppokpacia agpa, N TaXUTNTA OVELOU, N OXETIKA uypaocia, o deiktng GUAAKAG
emupAavelag kot o pubuoc BpoxomTwong Kat n avadoyia EATLONG TTPOG Bpoxomtwon.

> Ou Fathizadeh et. al., (2018), avadépouv OTL N MUEYLOTN USATOCUYKPOTNTIKHA LKOVOTNTOA THG
KOMOOTEYNG €ival 0 EMLSPACTIKOTEPOG TAPAyOvVTAG OTn Moviedomoinon tng uvdatrocuykpdtnong. To
povtého Gash, Asttoupywvtog pe éva eMeloOSl0 BPoXNC avd HEPO MELWVEL TNV KOMOGUYKPOTLTLKA
wKavotnta ota opla AdBoug. H Bpoxn mou udatoouykpateital propel vo e€atplotel Katd tn SLApKELD N
HETA TO eMeloodlo NS Bpoxns. Q¢ amotédeopo, cUpdwva pe toug Klaassen et al., (1998) mpokUTTEL TO
CUUTEPOOUO OTL OL KOWEG MEBoSoL (HovtéAa) eKTipnong tng uSATOCUYKPATNONG, UMOEKTLHOUV TRV

USATOXWPNTIKOTNTA TNG KOUNG KOl UTEPEKTLMOUV TNV £EATILON KOTA TN StdpKeLla T Bpoxontwong. Ot
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EPEUVNTEG aUTOL, TIpoTEivouV UIKPOTEPN €€ATULON £l0AYOVTAC TNV £vola TNG avtioTtaong otnv petadopd
Twv udpatuwv. Ot Momiyama et al., 2023, petpwvtag tnv vdatoouykpatnon, BpEOnkav OTL To HOVTEAD
Gash TNV UMOEKTA ylLa Tot HEYAAa emeloodia Bpoxng. Auto bSeixvel OTL To povtédo Sev pmopel va
TEPLYPAYPEL KATOLOUG UNXAVIOHOUG mepAapfavopévng tng udatoxwpntikotntog Tng Kouncg. Mbavn
g€nynon eival n e€atuion Twv otahaypdtwyv Bpoxng. H kopootéyn aAAATEL TNV KATAVOLN ToU HeyEBoUC TwY
otayovwy Ppoxng. Emiong, KAmoleg otayoveg Bpoxng yivovtal oTaAAYUOTA E OXETIKA HEYAAN emidavela
CUYKPLTIKA LE TO HIKPO TOUG OYKO Kal ekTiBevtal oe peyaAltepn e€atuion. (Avadopd yio Murakami, 2006,
eVIOC Tou Momiyama k.a., 2023). H xprion tou povtéhou Penman—Monteith yla tnv ektipnon tng
g€atuiong oe vypn kopn (Muzylo et al., 2009), &ivel TIHEC TOAU WKPOTEPEG ATO TIC TIAPATNPOUEVES
(avadopa evtoc Momiyama k.a. (2023), yia Van Dijk et al., 2015).

Fevikotepa, S61apopa HOVTEAQ EKTIHOUV TNV QMOONKEUTIKN LKAVOTNTA TNC KOUNG S, To pubuo
g€atuionc katda t Slapkela TG Katalyldog Er aAAd mapapével N avaykn ylo aveéaptntn EKTILNON QUTWV
KoL TeAka tng udatoouykpatnong. O Navar (2020), otnpixBnke os 44 £peuveg oto MeLkd Kal tpoonabnos
va avamtuéel éva aveéaptnto LOVTEADO EKTIUNONG TWV HEYEDWY QUTWVY, Vo TO CUYKPIVEL pe AAAO HOVTEAQ

KOLL VO TLUTOTIOLNOEL SUVAELG KOL TIEPLOPLOKOUG AUTHG TNG TPOTAONG.
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1. EIZATQrH

H g€atpion-6lamvor) tou vepol oto ¢uaiko mepBArAov amo eAeUBepeC USATIVEG KAl ATO YUUVEC I
GUTOKOAUUPEVEG ETILGAVELEG TNG YNG QTMOTEAEL LA ATO TLG ONUAVTIKOTEPEG CUVLIOTWOEG TOU USPOAOYLKOU
KUKAOU. H 8Lapkng mpoadopd vepoU -umo th Hopdr) USPOUETEWPWV- amd TNV atuoodatpa otny enidpavela
NG YNG TIPOEPXETOL ATO TNV €mLoTPodr Tou vepoU oOThv atpoodalpa, UECW TNG €EATULONG KAl TNG
g€atuionc-Slamvong. Ma to Adyo auTo, n yvwon tg e€atutl{opevng i Slamveoevng moodtntag vepou, sivat
amapailtntn otn PeALTn Tou LdaTKoU Looluylou HLaG TEPLOXAC KoL KOT €MEKTAON OTO OXESLOOUO, TN
MEAETN Kal TIG ouveOnkeg Asttoupyiag MoAAWY USpaUAkwY £pywv. MNa mapddelypa, n €€AtTulon amd pio
texvnT Alvn eAattwvel TRV WOEALUN XWPNTIKOTNTA TNG, evw N Slamvedpevn moootnTa vepol amo Tta
KoAAlepyoUpeva ¢utd, amotelel mapdyovia KoBoplopoU TwV OMALTACEWV TOUG Ot VEPO. EMopévwe n
g€atuion kabopilel To oxedlaoud aflomoinong Twv udATIKWY MOpwV, KaBwE Kat Tn Soun Tou UTIAPXOVTOC N
TOU UEAAOVTIKOU apSeuTIKOU SIKTUOU.

H efatuiolblanvor amo GUTOKOAUUUEVEG TIEPLOXEC Kal n e€atuilon amo eAeVBepeg emidpAveLEC
vepoU, elval amod TIg AlyOTEPO KATAVONTEC CUVIOTWOEG TOU USPOAOYLKOU KUKAOU Kal N €KTIUNOH TOUG
TapapEVEL SUOKOAN OKOPO Kal orfjiepa. MNa to AOyo autd, CUXVA N eKTinon toug yivetal pe tn Bondela
Tou ubatikol tooluyiou, adou £xouv TPWTA KTLUNOEL oL AoLmEC ocuvioTwoeg Tou. H e§dtiion anoteAel Tov
OUVOETIKO Kpiko METOEU TOU LSATIKOU KOl TOU E€VEPYELAKOU Looluyiou. To peyoAUTEPO TMOCOOTO TNG
£L0EPXOUEVNC NALAKAG akTvoPoliag amoppoddral amd tnv emidAvela TNG YNG KAl HETOTPEMETAL OF
EOWTEPLKN EVEPYELA. H ECWTEPLKA QUTH EVEPYELA UETATPETETAL O OKTWVOPBOALO peEYGAOU KUPATOG, TIOU
ETULOTPEDEL OTNV OTHOOh AP WE aoBNnth Bepuotnta. H awobntr) Beppdtnta petadépetal mpog (A amnd) tnv
otpoodalpa, TPOoKOAWVTAS TNV e€ATULON TOoU vepoU, f TN Béppacn Tng ynwng semudavetag. OL Siepyacieg
QUTEG emnpedlouv Kol puBuilouv oe onuovtikd Babud tn Bepuokpacia, TNV uypacia Kol TG GAAEG
HeTaBANTEC TNC atpudodatpag. H e€atuion yla va ouvteheotel, amaltel, petadEpeL Kol avaSLOvEUEL YA
nood AavBavouoag evépyelag. MNa 1o Adyo auto dladpapatilel onuaviikd polo otn Slapopdwon tou
KAlHaTOC Lo TEpLOXNG. ZUXVA N EnpoTnTa oG MEPLOXNG eKPpAleTal, WG TO METPO OUYKPLONG UETAEU
TIPOAYUOTLIKAG KO SUVNTIKA G EEATULONG.

H anwAela uypaociag amo tnv KOUn Twv S€vEpwV Kal TNV KOUOOTEYN TWV ouoTAdwv MPoG TNV
atpoodalpa anotedel Oeppoduvapiko patvopevo Bactllopevo otnv apxn TG SLaTnPNnong Thg EVEPYELAG Kal
NG MOoOTNTAC TOU vepoU (Baumgartner, 1967). Q¢ €k touToU, N eCatuloldlanvon e€aptdtal os peyalo
BaBuod and tn Bepuikn dtadopd HeTall Twv PUAAWV Kal Tou aépa oto §Acog. Ao Beppoduvapiikn anoyn
n TpaxUTNTA TNG KOUOOTEYNC Tou SAooug £xel L8laitepn onpacia. O Baumgartner (1971) Slamiotwvel OTL N
emLpAveLa TNG KOUOOTEYNG Tou Sdooug duvartal va eivol €wg 300 dopEg TpaxVTEPN TNG EMIPAVELAS EVOC
ABadiol. MopdAAnAa n KOUN KoL N KOUOOTEYN Twv Sacwv £KTOG amd tpaxUTepn €ival Katd kavova
OKOTELVOTEPN A0 TLG AOUTEC ETULPAVELEG E ATMOTEAECUA VA TTAPAKPOTA HeyaAUTepa ood Beppodtntog,

yeyovoc mou kaBopilel -péow tNG avtaAAoync OepULlKAC EVEPYELAG- TNV TTOCOTNTO KAl TNV TaxUTNTA TNG
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gfatuloblanveodpevng vypaocioag. AkoAoUBwg mapatiBevtol ol PBaolkéG €vvoleg TNG €€ATULONG KOL TNG
Slamvonc:

E¢aton (Evaporation) E: Eivai to @aivouevo UEOw TOU OMoioU T UOPLA EVOC OWUATOG
UETQITTOUV a0 TNV Uypn N T OTEPEA PUON, otnv aépta. (H petdfacn Tou vepol amo T OTEPEA OThV
agpla popdn kaAsital e€ayxvwon). H onUavILKOTEPEG NYECG EATILONG TOU VEPOU OTNV aTHOodALpa glval oL
wkeavol, ot Alpveg Kol ot motapol evw otnv e€atuion cupBarlouy ta €An, to £6adog, n daocikr BAdotnon
KOLL OL UYPEC KOAALEPYELEG.

Awanvon (Transpiration) T: Atamvor) kaAsital n Stadikaoia e THV omoia Ta QUTH XPHOLUOTTOLOUV TO
VEPO, Ylo To UetaBoAtouo kat tnv avantuén tous. Ta dutd anoppodolv To eSadPLKO VEPO LE TO PLIKO TOUG
cuotnua Kat to petafiBalovv unod popdn vdpatuwy otnv atpoodatpa. Ot pileg GUANEYOUV VEPO ATIO TO
£6adoc pe tn dwrtoouvvOeon Kol oL UIKPOOKOTILKOL Ttopol Twv GUANWY eAeuBepwvVoUV OTOV aépa TO KN
XPNOLOTIOLOUEVO VEPO UE TN Hopdn atpou. H Stadikacia, mapopola pe thv adidpwon otoug avBpwrnoug,
gival yvwotn we Stamvon. H diamvor) amoteAei avaAloyn mpog tnv e€atuion dtadikaoia, pe t Stadopad otL
ta dutd eAEyYOoUV TNV TTOOOTNTA TOU SLAMVEOUEVOU VEPOU, OvVOolyovtag Kal KAElvovtag Ta otopata Tou
duMwpartog. H dtamvon twv putwy T, Omw gival puaoiko, kabopiletal anod to PLOoLkoAoYKO TtepLBAAAOV
mou Slaflovv. Emopévwg n Stamvon T ennpedletal and Bloloywkoug (eidog, udn, doun, emipavela Kal
TuKkVOTNTA Tou GUAAWHATOC TwV GUTWV) Kot amd meplBarlovtikolg mapdyovteg (kKAlon tng KapmoAng
Kopeopol twv udpatuwy, Bepuokpacia, nAlakn aktwvoBoAia, avepog, n Swabgoun edadikn vypaoia).
Emonuaivetal mavtwg OTL n mpooéyylon the enibpoong Twv mePIBAANOVIIKWY TTapayoviwy ot Slamvorn)
vivete apketd Sladopomnoinuéva amd OtL cupPaivel otn kabopr amd vypeg emidpaveleg Kal to £6adog
g€atpuion.

dwtoouvBeon: 6CO, + 12H,02 pw¢ YAwpodUAAn—=> CgH1,0¢6 + 6H,0 + 60,

Ytnv mpagn, Sev eivat Suvatr n Stdkplon Tne anwAelag tng edadlkng vypaoiag pe T popdn TNG
e€atuong (Evaporation E) kat tng Siamvong (Transpiration T). E€Atuion 600 kat n diamvor amoteAouv
OMWAELD UTIO Hopdn USPATUWY Kal eMeldr o€ PUTOKAAUUUEVO £€8ad0og Kal elval TPAKTIKA aduvato va
SlaxwploBolv. T Tto AdYyo EMIKPATNOE KOL XPNOLUOTOLETAL O eviaiog 0pog egatpioidlanvon
(Evapotranspiration ET). H e€atpioidianvon i katd moAAoug e€atpioodianvor) (ET) meplhappavel T6éoo
Slamvor) amnod tn BAdaotnon (T) 600 kot TNV e€dtuion amo udatwveg emidaveleg, To £6adog, To XLOVL, Tov
nmayo Kat tn BAdotnon. O 6pog statuiodlanvon, Xpnolonoleitat yia thy ékdpaocn tng Slepyaociag tng
METADOPAC TWV USPATUWY TPOC TNV aTUOoPALpO, MLOG OAKA N MEPLKA KOAUPUEVNG e PAAoThon
enudpavela. Juvenwg, n tpodpodoacia tng atpdohaLpag LE USPATUOUC ATIO N USATIVEG EMLPAVELEC TIPAKTIKA
yivetal pe to dpatvopevo tng eatpotdlanvong.

Eéatuiotbianvon (Evapotranspiration) «koldeitar yevikd n HE HOPEN USPATUWY OCUVOALKA
armoBaAAduEvn mOCOTNTA VEPOU QIO TNV ETIPAVELA TNG KOUNG N TN KOUOOTEYNS tn¢ daoikng BAaotnang,

EKQPPACUEVN 0 mm UYoug Bpoxri¢ 1 wg mooootd % tou mintovrog UYouc Bpoxric i akoun kot o gr vepou
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n oe gr vepou ava gr pualog eUAAWUATOG. ATO TOV MAPAMAVW OPLOMO TPOKUMTEL OTL N e§atuioidlanvon
anoteAel To aBpolopa tng e€artuiong (Evaporation) tng otnv KOpN Twv $uTWV cuykpatnBeioag moooTNTOC
vepoU (udatoouykpatnon) kat tng dramvong (Transpiration), mou Sie€ayetal and to pUAAWUA TNG SAOLKNG
BAaotnong. H &lakplon tou dpatvopévou oe dU0 PAcELG €xel LOLaitepn onuoaoia yla thv Aaowkn YopoAoyia.
AvtiBeta otn levikr Y&poloyia, yla mpaktikoug SacoldpoAoyikol¢ okomoUg, 0 SLaywPLoUOG autog ocuxva
Sev AapPavetal umoyn. To dawopevo tng amoBoAng udpatpwy amod plo emudpavela xapaktnpiletal
ouvnBw¢ wg e€atuion, e€etaletal e kol avadpEpetal eviaia, aveéAPTNTA TOU €AV CNUAVTLKO UEPOC TOU
vepoU autou odelletal 6To daLvoUEVO TNG SLATIVONC.

O vumoloylopog tne efatuioldlamnvong adopd toOco Tt Auvnuikr (Potential) R Auvapkn
efatpoldianvor) (ETp 1j PE 1) PET)” doo kat tv Mpaypatikd (Real) f aAndr efatpodanvor; (ETr rj AE). O
opo¢ e€atutaldlamnvon swonyxdn yla mpwtn ¢opd amo tov Thornthwaite (1948), cUudwva pe Tov omolo, N
duvntikn n duvapikn efatpoidiamnvon (ETp)* opiletal we n udpokatavalwon tng PAactnong (éxdpaon
Twv anwlAsewv edadilkol vepol amd tn BAdotnon), umd KoBeoTwC ouvexoUG EMAPKELAG £8ADIKNG
vypaoiac. Tnv ibla emoxn o Penman (1948) avémtuée tnv mpwtn Baolwlopevn o KALPATIKA Sedopéva
eflowon kat mepleéypade tn Suvntikn e€atuioldlanvor. TNV mpayuatikotnta n e€atpoidianvon efaptatatl
ano to €dadog, TNV KOAALEPYELD KOl TOUG KALUATIKOUG TIOPAYOVTIEG, XWPIC va eival g0koAo va
TPOOodLOPLOTOUV EMAKPLBWE QUTEC oL emidpaoels. Katd tov Penman Kal Toug cuvepydteg Tou (1948), wg
duvntkn R Suvapikn eatuodlanvon® opiletal n e€ATULON LLOC EKTETAUEVNG ETILDAVELOG KAAUTITOUEVNG
and Ukpol UYoug Kal eviaiov UPoug mpaowvng BAAotnong, mou okldlel amoAuta 1o £€5adog Kal otny
omola uTtapyeL TAvVToTe TARPNG EMAPKELX VEPOU. ATIO TOV MOPOTTAVW OPLOUO TPOKUTTEL OTL N SuVNTLKA N
Suvapikn e€atpoldlanvor ekdpalel To PEYLOTO TG SuvathAg amwAeslag vepol Adyw e€ATULONG amd pia
dutokoAuppévn meploxn. H Suvnuiky Aoutdv satpuolSlamvor TPOAYHOTOTOLETAL 08 TARPWG Kol
opoopopda KaAvpUEVEG e XAwpida emidAVELEG, KATW A0 GUVONKEG AmePLOPLOTNG SLaBeoLpoTNTAC
vepol. Omnw¢ mpokUTTEL anmd TOUG MOPAMAVW OPLOMOUE N MPOYUATIKN eatuiodianvon ival maviote
MULKPOTEPN TNG SuVNTIKAG, 8laitepa toug Beplvol LAVEG, OOU TTOAU ouxvad oXedov undeviletal, svw

glvau ion otav unapxeL utepenApKeLa MPoodEPOUEVNG UYpATLaG.

* @ewpovue ou n maparave gvvola amobibetar kalvispa pe tov opo Avvauucd Efanuoibianvorig 1) Méywom Avvardtnta
Eayuobianvong. I'ia to Adyo avtd omou otn ouvéxeia xpnotpuomoovpe tov opo Avvauuco Efatuuobianuong (A.E.) np Méywotn
Avvardtnia E§arpioibianvorig (M.A.E.), ot évvoieg avteg tavtifoviar ue 1 Avvnuxn n Avvauuxn) E¢atpioidianvon.
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Ybaroouyxpdmon Y&aroouykpamnon

BAdortnong ebapouc-dacmxol
Tannm

ESaruon

KOTAKPNUVIORATWY
TEPOEPYOHEVN AMO TNV
ubuaroouyxpamon

IXAMA 1. IXNUATIKA OTTEKOVLON TNG 0XE0NG EEATULONG KAl USATOCUYKPATNONG.

2. MAPATONTEZ NOY ENHPEAZOYN TH AYNAMIKH KAI THN NMPATMATIKH EEATMIZIAIANNOH
H duvntikn n duvauikn eéatpiodianivon (ETp 4 PE i PET) ouolaotikd kaBopiletal amokAELOTIKA
and UETEWPOAOYLIKOUC Ttapdyovies, o€ aviibBeon pe tnv aAndn n mpayuotikn efatpiodlanvorn mou
Slapopdwvetal and €vav cuvOUAOUO HETEWPOAOYIKWY Kol €SadlKWV TMapayoviwy, KoBw¢ Kal Twv
napayoviwv mou Slapopdwvouv T GutokdAudn Tng mMepLoxng. Ol ONUOVIIKOTEPOL HETEWPOAOYLKOL
TIAPAYOVTEG OV ennpedlouv Tn duvapkn e§atpiotdianvon (ETp) eival:
> n nAwakn aktwvoPolia,
> n Beppokpaoia,
> notuoodalplkny vypacia
> 0 QVeUog
Fevika, n duvntikn s€atploldlanvor avavetal pe tv Bepuokpacia, TNV nAlakr oktvoBoAio Kot
™V TaXUTNTA TOU QVEUOU KOl PELWVETAL HE TNV aUENON TNG OXETLKAC UYPAOIaC. IXETIKA HE TNV NALaKN
oktwoPBoAia kal tn Beppokpacio aépa, n avfnor touc mpokalel emtdyuvon TG pwtoolVOeoNG Kal TG
KukAodopiag tou vepou ato ¢uTo, pe emakolouBo tnv avénon Tng nUepnoLag Kol emoxLtakic Stamvong. H
auénon autn epdavilel Eva PEYLOTO KOTA TN SLAPKELX TNG NUEPAC N TWV BEPLVWV UNVWV Kal Eva EAAXLOTO
KOTA TN SLAPKELA TNG VUXTAG I TWV XELUEPLVWV LNVWV.
Mapatnpouvtal onUavtikeég OSladopomolnoelg tng emidpaong tng PAdotnong otn Auvntikn
E€atuiodlanvor) ETp. Opwg, eivat kowr n Slatumwon OTL N avakAAoTIKOTNTA TNG GUTIKAG KAAUYNG
EMNPEALEL TO €VEPYELOKO LOOLUYLO TNG efatpilouoag emipAveELaG KAl EMOPEVWG TO pUBUO TNG AuvnTIKAG

E€atuiodlanvong ETp. Me dedopévo otL n Auvapuikn E€atpiodianvor ETp eivatl duvarr, povo otav otn
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dutikn kKGAL PN Sev kataypddetol EAAELPpA vEPOU, TTPOKUTITEL dpeca o Babudg e€aptnong tng amo tny
vypaotlakn mAnpotnta. MapdAAnAa sivol apketd SUOKOAOG Kal TIOAUTIAOKOG O KaBopLopog tou pubuou
pelwong tng uypaciag tou €8ddoug, KATW amd TNV omoila MaUeL va TPAyUATOTOLETal n Auvntiki
E€atuioSlamvon ETp. ATO OXETIKEG £EPEUVEG KOl LETPHOELC YIVETAL AMOSEKTO OTL TO GNUELO TOU HOPACHOU
Twv GUTWV anoteAel pia KaAr TPOCEyyLon TOU KOTWTATOU opiou tng edadikng vypaciag, amd Omou To
dUTO pmopel va avtAel vepd yla TNV MPAyHOTONoinon tou ¢oavopévou tng Slamvong. To KaTWTaTo auto
0pto, mou molkiAAel, yla toug Stagpopouc turtouc edapwy, Fewpeital otL Bpioketal ota 4 cm vepou, ava
100 cm Badoc¢ auuwdouc edapouc kat pdavel ta 17 cm 1 kal mMepLoocotepo yia Badoc 100 cm nmAouaciou
Aemttououc ebapoucg (apyidwdn, nnAwdn eddapn). Onwc eivat uOlko, yla ta ocuvidws UKPOU TTAXOUC
daoika ebapn (0,20+-0,80 m) ot nmapanavw avapepIeioes TOCOTNTEC UELWVOVTAL ONIUAVTIKA.
H npaypatiki R aAndng §atpoidianvon (ETr R AE), mépav Twv MOPAyOVIWY TIOU EMNPEAIOUV TO

puUBUO TNG duvnTikig ETp, emnpedletal eKTOG TwV GAAWY KoL amo:

> v éNeuwpn vypaoiag,

» 10 Babuo mukvotntag tng BAAoTNONG

» 10 £i60¢ KaL To otaddLo TN avamtuéng tTng PAAoTNoNG ULaG TEPLOXNG.

@eppokpacia

HAwkn
axtwvofolia

Atpoodaipikn
Yypaoia

AvvnTikn
arpodianvon)

Npaypatikn

Efarptoibianvory

EAewpn vypaaiag

To eidog, o orabdio tng
avantuéng & n nukvétnratng

Ixnua 2. Xxéon Mpayuotiki —SuvnTIKAG EEXTLOLELAMVONG Kol EEAPTWEVOL TTAPAYOVTEC,.
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‘Etol, oto apylkd oTAdlo TNG avamtuéng Twv GuUTwWY, €XOUME pla TAon avénong tng aiAnboulg
efatuloblanvong ETr, evw ota tehevtaia otadia (kapmodopia, wpipaven KAMM), 4 KATA TN SLAPKELO TOU
OBwonwpou n MPAYHOTIK £€aTULOSLAMVON EAQTTWVETAL KOL OTOKAIVEL CNUAVIIKA OO TG TWEC TNG
avtiotoyng duvnuikng i Suvoukng efatupioldlanvong ETp. Ouolaotikd €hpOcovV UMAPXEL ETMAPKELA
edadwng vypaociag n aAndng¢ n mpaypatiky eotuiodianvon ETr Oswpeitar OtL TOUTIlETAL PE TN
duvntik ETr (ETr=ETp). Auto cupPaivel 8laitepa Katd tn SLAPKELA TNG OKUNAG TNG BAAOTITIKAG TEPLOSOU
KABe popdng PAACTNONG, EVW UTTOAELTETAL KATA TIG AOUMEG PpAoELS TNG BAAOTNTIKAG TEPLOSOU Kall Lolaitepa
KOTA TN PAon TN MANPOUC AVAOTOANG TNG.

H e€dtpon sival kaBoploTikng onpaoiag otov maykoopo udpoloyikd KUKAo: epimou ta 2/3 twv
KOTOUKPNUVIORATWY emiotpédpouv otnv atpoocdarpa (Mivakog 1). H e€atuion eival onpaviikdg deiktng
otpeoapiopatog tng PAACTNONG KOL XPNOLLOTIOLEITAL EUPEWCG YLOL TNV EKTIHNON TWV cuVONKWV Enpaociog Kat
xpnoloroleital otn Slaxelplon Tou vepoU, TNV EKTILNON TNG OLKOOUOTNMLKAG UYELOC KOL TNV OyPOTLKA
napaywyn. H g€atuion e€aptdtal amno toug akdAouBoug mapayovTeG:

v v nAwakn aktvoBolia,
TO YEWYPOPLKO AATOC,
TNV £MOXH TOU £TOUG,
To upoueTpo,
TNV WP TNG NUEPA,

™ védwon

D N N N N NN

™ SlaBéoun mpog e€dtuion moootnta vypaociag. H e€atuon we Stabdikacio petadopdc vepou

TPOC TNV aTUOodOLPpa, HE TN Hopdr uSpaTUWY, e€opTATAL KUPLWG amo TNV NALOKA aKTwoBoAla,

Bepuokpacia, tnv mieon Twv LSPATHWY, TNV TAXUTNTA TOU OVEUOU KoL TN ¢uon TG emipAvelag

g€artuiong.

H efatuion elval peyalutepn tnv nuépa amd tn vuxta, tn Bepun amod tnv Yuxpn mepiodo kal ot
T(POCTNVEUEG QMO OTL O€ UTHVEWEG TIEPLOXEG. Omwg eival dpuaikd n nAakn aktivoBolia Bewpeital amod Toug
ONUOVTLKOTEPOUC TAPAYOVIEG TNG EEATILONG, YlaTL TPOOKOWIZEL TNV amaltoupevn evépyela. H e€dtuion
METpATOL oUVABWG WG N anwAela Palog vepou ava povada emdAVELOG CE OPLOUEVO XPOVIKO SldoTtnua
(ouvnBwg Aappavetal To €t0¢). EVOAAOKTIKA, LETpATAL WG Looduvapo UPog vepol €EATULONG O mm, OF
OPLOWEVO XPOVLKO SLACTNUAL.

O MNivakag 2, mapéXel TIG TIHEC TNG NALOKAC akTtwvoBoAiag ota Opla TnG atuocdalpag, ya ta
vewypadikd mAdtn 36°:46° tou Bopeiou nuodatpiov (Koutooyidvvng kat ZavOomouhoc 1999).
NapdMnAa n e€dtpion os cuvBrikeg otabepric Beppokpaciag eival avaloyn pe Tnv TaxUTNTA TOU avEpou”

Kot TG Sladopdg Tng mieong Twv USPATUWY PETAED TOU VEPOU KL TOU UTIEPKEIEVOU OTpWHATOG agpa. OL

"o ApLoToTEANG BeWpPOUOE OTL 0 AVEUOG EMNPEATEL TTEPLOGOTEPO TNV EEATULON OO OTL 0 AALOG, Evw 0 Dalton to 1982 £06&0e TIg apxEC TNG oUYXPOVNG
avtiAndng tou dawvopévou tng e€dtiong, Thv omoia Bewpolos wg amotéAecpa TG cuvduaopévng enibpaong thg NALAKAG aktwoBoAiag, Tou
QVEHOU, TNG TIEPLEKTIKOTNTAC TOU AVELOU OE UYpacia Kol T TOmoypadKA-YEWdUOLKAE XOPAKTNPLOTIKE TNG EMLPAVELQG.
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TOPATAVW TIOPAYOVIEG €ival oxupd aAAnAosfaptwievol Pe amotéAeopa va givat SUokoAn n akplpng

ETULEPOUG QTIOTILLOT) TOUG.

Nivakag 1: MNaykoouto YSatikd LoolUyLo yLa TN OTEPLA KAl OXEOTN KOTAKPNUVIOUATWY KOl CUVOALKNG YRivNng

g€atuionc. (Livia Peiser)

NaykoopLo uSATIKG Loo{UYL0 ZNPAg 10°m? (mm)
Katakpnuviopota 105.316 805
E€atulong cuvtnpoupevn amno Bpoxn 61.106 467
Avavewolpol udatikol tépot 44.211 338
Jtadlakn e€atuion and avolyteC USOTOCUAAOYEC 1.184 9
ITadlakn eEATULNCN A0 UYPOTOTOUG 2.899 22
Ytadlakn e€atpiong anod apdeuon 1.268 10
Expor otn 6dAacoa 38.859 297

Nivakag 2: MEoeC pnviaieg TLHES TNG adkvoUpevnS NALOKAC akToBoAiag S, o kj/(m?d) yia yewypadikd

TiAGtn () 36°+46° tou Bopeiou Hulodatpiou.

! Fewypadké mAdrog ¢ (°)
Mnvoag
36 38 40 42 44 46
lav. 17.604 16.383 15.156 13.926 12.696 11.470
DepB. 22.349 21.230 20.092 18.935 17.762 16.575
Map. 28.967 28.100 27.198 26.265 25.300 24.305
Anp. 35.447 34.964 34.441 33.878 33.278 32.641
Mai. 39.820 39.711 39.564 39.380 39.161 38.908
loOv. 41.571 41.658 41.711 41.730 41.718 41.677
loUA. 40.725 40.731 40.701 40.637 40.539 40.410
Auy. 37.255 36.942 36.590 36.199 35.771 35.306
ZEMT. 31.510 30.800 30.053 29.271 28.453 27.601
Okt 24.651 23.624 22.571 21.494 20.395 19.274
NoE. 18.879 17.689 16.488 15.279 14.065 12.849
Aek. 16.230 14.993 13.755 12.519 11.289 10.069

FewypadIKr) KOTOVOUA TWV TLLWV TG SuvnTikAg ETp Kot tng mpaypatikng ETr e§atuioidianvong (ETr)

OL TIHEC TOoO TNC SuvnTKAS ETr 660 Kol TG MPaypoTikAg ETr e€atpiodlanvorg eAattwvovtal ano

TO TPOTUKA YewypadlKd TAATN TPOG Toug TOAoug, Adyw peilwong tng PAAOTNTIKNAG MEPLOSOU KAl TNG

TPOOTIMToUoaC aKTWVOPBOALAG, EVW WG EEAPTWHEVESG amo TG Slabéoiueg moootnteg eSadikol VEPOU, OTLG

gepNUoug Aappavouv mapa TMOAU UIKPEG TIHEG. OL KATtd YewyYpodLlkd TMAATOG, SLOKUUAVOELS, TWV HECWV

€TNOlWV TIHWV TNG MPayHaTIkAG ETr kat tng duvntikng ETp e€atuioldlamnvorg mopexovial oto Ixnua 3,

omou Slakpivovtal dUo péylota Twv THwY Tt duvntikng ETp efatuiodiamnvong otn {wvn yewypadikol

mAdtoug 15°-20°.
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204 A WSS .

9 60 40 30 20 10 O

Bopcw . nhdrog

IxAna 3: H katd yewypadikd mMAATOG LeTaBoAr Twv TLHwV TNG Npaypatikng (ETr) (—) kat tng Auvntikng (ETp) (----)
E€atuiodiamnvonc (Threwartha, 1961)*.

Ta 2/3 kot TTAEOV TNG OUVOALKAC TTOCOTNTOC TNG MPAYHATKAC s€atpodianvorc ETr ouvteAsital
otnv {wvn TG yng mou mepllappavetal petaly twv maparAnlwv $=30° B kot $=30° N, n omola
KotaAapBavel mepimou TO0 % TNC yNwng emupavelag. Emonuaivetal ot onwg eival ¢uolko, ota
nePLOOOTEPA YEWYPAPLKA TAQTN, N MPayHaTiKy efatpioldianvon gival HEyoAUTEPN OTOUG WKEAVOUG
Adyw NG £§ATULONG TOU VEPOU, Ao OTL oTIS NMeipous. To dawvopevo OMweg avtloTtpEPeTal nepi Tov
lonpepvo, otn {wvn (MM 0°+10°), otnv omola ot TYEG TG MPAYUATIKAG e§atpioidianvong ETr otnv §npd
KaBiotavror HeYaAUTEPEG QMO EKEIVEC TWV WKEAVWV. AUTO cupfaivel AOyw TWV EVTOVWVY KAl CUXVWV
Bpoxomtwoeswyv otn {wvn auth Kol Twv Wlaitepa VPNAWV TILWV TIpOYUATIKAC e€atutoldlamnvong ETr twv
TPOTKWY Sacwv. Tuxva ol 8Laltepeg TIUEG Lag TeploXng Stadopomololv Ta mapandvw otolxeia. EtoL n
MEYAAN TN TN Mpaypatikng €atpioldlamnvor ETr twv avatoAikwy aktwv twv H.M.A., anodibetal oto
Bepuo pelpa tou KoOAmou mou mpokaAel €viovn kat taxeio e€atpion otav PUXPEG-ENPEC NTIELPWTLKEC
QEPLEG MATeC KvoUVTOL TIAVW OTO TIG TIEPLOXEG OUTEG. AVAAOYO HEYLOTO TWV TWMWV TNG TPOAYHUATLKAG
e€atpiodlamnvong ETr, av Kat AlyOTeEPO £VIOVO, CNUELWVETAL AVOLXTA TWV AVATOALKWY aKTWV TG Aclag.

H péon etola katavoun tng duvntikng eatuioldlanvong otnv Eupwnn Sivetal oto Zynua 4, and
OTIOU TIPOKUTITEL OTL UTtApxel Pabulaia pelwon Twv TWWV TNG duvntikng e€atulolblamvong e To
vYewypadLko MAAToc. OL SLladopomoLoELg AUTEC amodidovtal TNy MapeUBOAr) OpOCELPWY OTIOU N EEATHLON
elval pikpotepn, KaBwe Kal otV MEPUMOSLON TG Topelag 1 TNV LETABOAN TNG UYPACLOKNG TTANPOTNTAS TWV
KwvoUpevwy palwv. 2tov EAAaSIKO Xwpo n LEon €TroLa Katavopr Tne Suvntikng e€atpodlanvong ETr pe
™ péBobdo twv Thornthwaite mapouoldlel £va HEYLOTO OTNV NMELPWTLKNA KEVTPLKA Kot votia EAAGSa kal éva
g\dyloto otn B, BA opetvr] EAAGSQ, evw avtiBeta n péon PEYLOTN TIUA TNG TIPAYHATIKAG E0TLOLOLATTVONG
ETr emkevtpwvetal otn Autik EAAada (NA Kpntng, Nnotd loviou, Autikr) Mehomovvnoog, AuTikr STepeQ,
‘Hrewpog), (MauAibng 2005). H Maykoopla KAtovoun €Ttnolwv BgpUoKPACLWY, KOTAKPNUVIOUATWY Kol
g€atploldlamnvong Sivetat oto Ixnua 5. H Flewypadikr Katavoun thg LEoNG ETACLAG TLUNG TN e€dtuLong (os
cm) oTn otepld Tou MAavhtn Sivetal oto Zyxnua 6. H péon €TroLa TTAyKOOWLO TIPAYHOTIKY €atuLloldlamnvon
oTn otepld Slvetal oto Iynua 7 KoL n LECN €TAOLA TIAYKOOMLO €EATHLON (0€ cm) MAVW OO TOUG WKEAVOUC

Vv nepiodo 1958-2005 Sivetal oto Zyrua 8.
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IxAua 4 : Katavoun tng péong etriolag Twng tng duvnukng efatutodlamnvong (oe mm) otnv Eupwnn

(Ward, 1967).

TMBM

(°C)

[ ]10-20
[ 20-25
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I 0 - 300
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[ 800 - 1,600
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E

(mm year”)

I o 500
I 500 - 1,000
[ 1,000 - 1,500
[ 1,500 - 2,000
I 2.000-3,135

IxAna 5. MaykoouLlo KATOVOUR ETACLWY BEPLOKPACLWY, KATOKPNUVIOUATWY KAl EEQTULOLOLOTVONG

(Aschonitis et. al, 2021).
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Multiple—Yeor Mean ET (mm yr™")

IXAHa 6: Nlewypadlkn KATAVOUN TNG HEONG €TAOLAG TLUNAG TG EATULONG (08 cm) otnv Enpd Tou MAQVATN.
(MavermotAo tng Movtdava, HMA, https://www.umt.edu/numerical-terradynamic-simulation-

group/project/global-et.phpavailable/)
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IxAna 7. Mé€on €T oLa TAYKOOLO TIPAYUATIKA e€atpioldlanvon otn otepld (Livia Peiser, Hoogeveen et al.,

2015)
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IxApa 8. Méaon £trola maykoopLo e€dtion (o cm) mdvw armd Toug wkeavol TNV epiodo 1958-2005.

(COMET, http://meted.ucar. edu/ of the University Corporation for Atmospheric Research)

H efatuon Slaywpiletat otnv efatuion amod e£8adlkéG Kol USATIKEG empAvVeleG Kol akoAoUBwG
napatiBevral péBodol umoloylopol tng e€atplong kot tng efatpioldiarvong. O UTOAOYLOUOC TNG
£€ATULONC LSATIKWY EMLPOVELWVY YL TIPAKTIKOUG Adyou¢ apatifetal evidg Twv pebodwv umoAoylopol the

e€atpuiong —e€atuloldLamvong Kol GUYKeKPLLEVA 0To uTtokedaAato « MEBoSog petadopdg palogy.

3. EZATMIZH ANO EAA®DIKEZ ENIDANEIEZ
Evw n duvatotnta §atpiong and vdativeg emidpAveLeg Eival amepLopLoth, o eSabLKEC eTLPAVELEC,
KUpaiveTol UeTally pog péylotng (kopeopévo €dadog) kat pag pndevikng (Enpd £6adog) tung. H
petpnBeioa Aoudv eEdtuion -oe Slddopeg €peuveg- eV AVILTPOOWTEVEL TAUTOXPOVA KAl TNV €EATULON
napakeipevwy udatoculMoywv (Alpveg K.ATT), oAAGd HOVO TwV Opyavwv HETPNONAC tng. MapdAAnAa
UTLAPXOUV Kol AAAOL TTOPAYOVTEG, TIOU €MNPEAIOUV TNV TAXUTNTA KAl TNV MOoOTNTA €EATULONG, KUPLOTEPOL
Twv omoiwv eivat to Pabog kaL n empavela (kaBpédtng) tTwv LVSATWVWY cuAoOYWV (ALUVWVY, AWy,
Apvodegapevwy K.AT). Eva povo wplpo S€vipo eAeBeupwvel SLOMVEOVTOC EKATOVIASEG Altpa vepoU KABe
pEpa. Me to pUA WA va Ttapéxel adBovn emidavela yia tTnv avtaAlayn, Eéva Acog UMopel va mapEXeL
otnV atpdchalpa MEPLOCATEPN LYpasia O oxEon e TV EEATHLON MLdS uSATVNG emupdvelac’.
O pubuog efatuiong amd edadikég emipdveleg emnpedletal amd Toug (6loUG KALLOTIKOUC
Tapayovtec, mou kabopilouv tnv efatuion ehelBepwy vdatvwy ermudavelwy. H gdatuion and edadukn

ETULPAVELA TIPAYUOTOMOLEITAL Amo Ta AEMTd USATIVOL OTPWHATO, TIOU TIEPLBAAAOUV TOUC KOKKOUG TOU

L axolovbei ayetind mapaderyua wov mapatibetar otov vroloyioud luvediac eCdruone ™ uéGodo Penman
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edadoug, n yeuilovv ta petafl toug keva. Eival dpuoiko n edadikn e€dtuion va elval PKpOTEPN, Ao OTL
otlg udartwveg emidpaveleg, eneldny dev umapxouv peydAa anobépoato vepol Slabéoua ya €atuion. H
Tayutnta ¢ edadikng e€atuiong e€aptatal and moAAoOUC TAPAYOVIEG, OMWCE N TEPLEKTLKOTNTA TOU
ebadoug oe vypaoia, n Umapén eAevBepou udpodopéa, Ta e5aPIKA XAPAKTNPLOTIKA, TO XPWHO TOU

e6adoug K.A.T. ELSIKOTEPA OL TAPAYOVTEG AUTOL £X0UV WG €ENG:

I. H neplektikdtnTa TOU £8ddoug o€ vypaocia

H taxbtnta e€atuiong amo plo edadikn enidpdavela emnpealetal KATAAUTIKA Qo TV UTIAPYoUCa
noootnta tng edadikng vypaociag. Etol eAattwpévng tng edadlkng uvypaociag pelwvetal n edadikn
g€atulon, evw aufavel katakopuda auvfavopévng tng edadikng vypaociag. Otav n edadikny vypaocia
punéevioBel tote pndeviletal kat n edadikn €dtuion. Emonuaivetal maviwg OTL n €vtovn €£ApTnon g
g€atuLonc anod ta Kopeopéva e vypaoia edadn adopoulv povo ta eripavelakd edadplka otpwuata. Mo o
AOYO aUTO HE TOV OPO TIEPLEKTIKOTNTO OE UYpOOia eVOG £60PoUC XapakTnpileTal EKEIVO TO ETLPAVELOKO
eSadlkd oTpwpa Tou omoiou n emibpacn oto pubuo efatuiong ival MOAU onuavtikr. Ta Bablitepa
OTPWHOTA, EVW UITOPEL VOl €lval Kopeouéva Pe uypacio -Aoyw tng moAU Bpadeiag avodikig Letadopac Tng
TPOG TNV €eTLPAveLD- emnpedlouv o TOAU MIKPO PBabud tnv Aappdvouca xwpo e€Atuwon amd tnv
uTtepkeipevn edadikn emtdpavela.

Emedn n edadik vypacio twv pn kKaMiepyoUpevwv (oapdeuopevwy) edadwv kabopiletal
OTTOKAELOTIKA OO TIC BPOXOMTIWOELG, TPOKUTITEL OTL TO VYOG, N KATOVOUN KOl TA XOPOKTNPLOTIKA TWV
Bpoxomtwoswy, amoteAoUV GNUAVTLKOUC Ttapdyovteg TnG edadikic edtuong. Me tnv mapadoxn OtL ot
KALLATIKEC-PUOLKOYEWYPADIKEG CUVONAKEG HLOC TIEPLOXNG TIOPAUEVOUV OUETAPANTEG, N efdtuion esivol
peyaAltepn oe edadikr smdavela SwaPpexopevn amd plo Amo-Sladeimovoa Bpoyxn, mapd otnv Sa

eTLPAVELA TTOU KOPECTNKE, Ao Lo paydaia Bpoxontwaon, Tou iSlou Bpoxouetpikol Uouc.

Il. XopakTnPLoTIKA ToU £8Adoug

ITIG TIEPLOXEG OTOU OL BPOXOTITWOEL QAMOTEAOUV TO HOVO MPOCAywyo cUCTNHA uypaciog oto
€dadog, omwe cupPaivel ota Saolkd £56ddn Kol TG €V YEVEL KN KOAALEPYOUEVEG SAOLKEG EKTAOELG, N
€VTaon tng e€ATULONG €EOPTATOL ATIOKAELOTIKA QIO TNV LKAVOTNTA TOU SaolkoU e8AdPpoug va avitAel vepd
amo ta unokeipeva e6adn. H évtaon Tou puBpol avtAnong tng untokeipevng edadikng vypaoiag s€aptdrat
KOTA KUPLo AOYyo amo ta e5adIKd XOpOaKTNPLOTIKA Kal tolaitepa amnd to péyeboc, Tn doun Kat tv udn Twv
sbadootpwpdtwy. e £6ddn e Aemtokokkn udn (mnAwdn, apydwdn), n avupwtiky Suvaun tou
tpoetdoulc eival Suvatdv va ¢Bdacel To 1m Kol MeEPLOCOTEPO, VW O XovOpokkoka edadn (appwdn,
XOALKWEN), autr meplopiletal o HEPIKA HOVO eKATOOTA. Emionuoaivetol mavtwg OtL n toxVutnto Tng

ovodSLKAC Kivnong Tou vepou eival avtiotpodpwe avaioyn tou Babouc (UPoug) dvtAnong tou vepou.
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1. Xpwpo Tou edadoug
To xpwpa tou €dddoug, avaloya He Tn XPWHATIKA Tou anoxpwaon (albedo) puBuilel tTnv moodtnTa TNG
amoppodoUEVNC NALOKAG aKTVoPBoAlog kKal pEow authg emnpedlel tnv e€atplopevn and 1o £6adog
vypaoia. Etol ta okoupoxpwua £dddn eudavilouv avénuévo pubud €atulong, EVw TA OVOLXTOXPWLOL
MELWHEVO.
IV. ®peariog (LdpodOpog) opilovrag

H e€atpion plog edadkng emidpavelog o cuvduaopd He to BabBuod kavotntag tpixosldoug avuwaong Tou
£6adoug ennpedleTal oNUOVTLKA Ao TV TAPOUGCLO KAl TO amavIwpevo Babog, umokeipevwy udpodopwv
oplOovVTwy. To HEYLOTO TNG €€ATULONG ONMELWVETAL OTav o udpodopog opilovtag GpBaAvel pExpL TNV
efatuilovoa ebadikn empavela, evw avtiBeta n efdtulon pewwvetal tayxvtota 6co to Babog Tou

vbpodopou opilovta yivetal peyalutepo.

V. Napouaia BAGotnong
H mapoucia PAdotnong amoteAsl Tov Mo MOAUTTAOKO TAPAYOVTO UTIOAOYLOHOU TNG €6adLKAG eEATULONG
KaBooov ta Soulka xapoKktnplotika tng (eidog, LYPoc, popdn, edadokdluPn KAT) Sev EMTPEMOUV TOV
AETITOUEPN KATAUEPLOUO TOU Babpol emidpacnc tng otn ouvteholpevn e€atuion. Mevikd, pmopel vo
emwBel 6tL n mapouacia PAAcTnong eAaTTWVEL TOo pUBUO TNG e€dtuiong tou eddadoug wg e€NG: ApxXLKA N
BAdotnon -8laitepa n SACLKA- PEWWVEL TNV adLlkvoUeVN oTo £€8adog MOoOTNTA TWV KATAKPNUVIOUATWY
HEOW TOU PalvOUEVOU TNG USATOCUYKPATNONG HELWVOVTAG £ToL TNV edadiky vypaocia. e avildlactoln
OUWG UELWVEL CNUAVTIKA TNV adlkvoUpevn oto £€6adog Gueon nALOKA okTwvoBoAia, Ue amotéAsopa TN
peiwon tng Beppokpaciag, aAAG Kol TNV TOXUTATO TOU aVEROU (Helwon TNG ToxUTNTOC amaywyns Twv
SnuloupyolUeVWY USPATUWY) KOl EMOUEVWE Kol tnv £€atpilon. MapaMnia emnpedalel tnv e€dTuion
auédavovtag Tnv vypaocia Twv mapedadiwv aepiwv oTpWUATWY. TNV Lypomoinaon tou epedadlaiov aépa,
™V mpwwvn 8pdco mou epdaviletal oto UMW, otnpilouv tnv emBiwor tou mMoAAd €idn navidag. H
BAdotnon, wWiaitepa n vPnin devdépwdng daotkr PAACTNON, e TO LOXUPO Kal TTAOUOLO PLILKO cUCTNUA
adevog avtAel vepd amod unokeipeva edadikd vypd otpwpata 6AdPoug auEAvovTag EUPECSA TNV HECW TNG
Slamvong anwAela Tou vepol TPo¢ TNV atpoodalpa Kal adetépou StacwAnvwvovtag to £5adog aufavel
Ta £6adIKO TOPWEES Kl TN dopr Tou e6APOUG CUVTEAWVTOC ETOL OTOV TAXUTEPO EUTAOUTLOMO TWV SACIKWY

edadwv pe vypacia (epooov umtdpyxouv auEnuéva Katakpnuvioparta).

V.1. E§atpuoibianvon Saotkwv SEvipwv
Q¢ ouvoAikn e€atutoldlanvor twv Saolkwy eldwv Bewpeital To aBpolopa TG SLAMVONG Kal TG
USATOCUYKPATNONG TOUG, TO omolo efatuldpevo emiotpédel otnv atpoodalpa. Onwg mpoavadpépObnke,
€va pHovo wplpo Sévtpo eheBeupwvel Slamvéovtag ekatovtadeg Altpa vepol kaBe pépa. H Samvon

gfaptatal 1600 amo TG otaBuoloyikéG ouvOnkes (kAlpa, vypacia, Sopun Kol BPEMTKA CUCTATIKA TOU
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edadoug K.A.1.), 600 Kal amno 1o £i6o¢ Twv §évdpwv (kwvodopa, mAatuduAlia), Tnv nAwkia, tn dvon Kal Ta
XQPOKTNPLOTIKA Tou puAAwuatoc. Alo amoyn e16kAG Slamvong ta kwvodopa alld Kal to okloduta £(6n
Slamvéouv yevika Alyotepo amod ta mAatupulia £(6n kat ¢wtddutwy. H katdataln auth, pmopei va
MeTaPBANBEeL N akopn kat va avtiotpadel avaloya Pe TRV MUKVOTNTA Tou GUAAWHATOG Twv SEvEpwy. T
dUAQ Twv MAaTUOUA WY, o oUYKPLON UE TIG BeAOVECG Twv Kwvodopwy, n dlarmvon apxilel mo vwplg, e
anotéAeopa n dlanvon twv mMAatudUAwY va ¢Bavel o unAa emnineda. O MNivakag 3 mou akoAouBel
TIAPEXEL PLOL €IKOVA TNG Slamvong Heplkwy dackwv §évdpwy, Bauvwy kal mowv (Lyr, Polster, Fiedler,
1967)* 6mou mpokUMTEL OTL 0 avaAoyia Pog To XAwpo Toug BApoc, ol BAUVOL KATAVAAWVOUV HEYAAUTEPEG

TIOOOTNTEG VEPOU, CUXVA KAl Ao TO MAEOV QTALTNTIKA SaoLkd SEvSpal.

Nivakag 3: Hueprola Siamvorn 8évépwy, BApvwy Kot mowv, cUpdwva PE Ta anoteAéoparta Twv Berger-Landefeldt

(1948), Pisek kal Cartellieri (1939), Polster (1950, 1957) kat Stocker (1929), (Lyr, Polster, Fiedler, 1967)*.

Eidog Awartvor) gr H,0/gr vwnng padag ¢uAAou R BeAdvag
a. Agvépa, Oduvol
Populus alba 13-14
Populus (tunua aigeiros) 9-15
Betula pendula 8.1
Quercus robur 6.0
Corylus avellana 4.2
Fagus sylvatica 3.9
Larix decidua 3.8
Pinus cembra 2.2
Pinus strobus 2.1
Pinus sylvestris 2.0
Picea abies 14
Pseudotsuga menziessii 13
B. Mowdng BAdotnon
Stachys recta 18.0
Leontondon incanus 15.0
Oxalis acetosella 1.5-2.0

Fevikd ta uypoduAa mMAatuduAra €idn 6Mwe to okARBpPO, N LTLd, o MAATavog, N AeUkn K.A.T., Bewpouvtal
£(6n peyaing damveuotikng tkavotntag (Leibundgut, 1970)*. To cupnépacpa auto, olaitepa 6oov adopd
0 0kANBpo, TNV LTLA KoL Tov MAdtovo, Sev otnpiletal TO00 Ot AMOTEAECUATA OXETIKWY UETPAOEWY, 0G0
oTNV KATEEOXNV OTNV OTTTLKN Kataypadr Kal mapatipnon the puokng s€amiwon f epdaviong Twv el6wv

OUTWV, TIOU QVAITTUCOOVTAL AMOKAELOTIKA O UYPEC N KaBuypec BEoeLg.

V.2. E§atioblanvon Saokwv cuoTtadwv
H e€atuiodlanvon tou acoug eival n Starmvor] tng PAAoTNONG Kol N €EATULON TIOU TIPOEPXETAL QMO TNV
udatoouykpdtnon Tou SaclkoU TAMNTA Kol Tou £6AdPoUC KAl TNV USATOCUYKPATNON TNG SAOLKAG
BAGotnong. Aladopeg otn dour Twv cuoTAdwY eNMNPEAloUV KUPLWE TA EMUEPOUG TTOGOOTA TNG SLAMVONG
Kol TnG edadkng e€atuong, aAAd OxL To aBpoloTikd Toug Tocootd (avadopég eviog Momiyama K.o.,
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2023). Evtog twv daclkwyv cuotddwv, AOyw Tng amopovwong tou evdoouotadikol meplBAaAlovtog, Tng
pelwong Tou avéuou, aAAd KOl TNG LOXUPNE OKLOONG TOUC, KAaTaypAadEeTal ONUAVTLIKA HElwon TG TWAS TS
gfatuloldlanvonq. EMopévwe oL TIHEC e€aTuoLSLlamvon g Twv dacoocuotadwy eaptwvTal KaTeEoxnv amno to
oLaitepo evdoouotadiko mepPaAlov kdBe cuotadag, KTOG amo To dacko (60¢ KAl amo Tn cuykpotnon,
™ Soun, Tnv nAkia TG cuotadag.

Amo anoyn daotkou gidoug o Mivakog 4 mapeXeL TNV Katd tov Polster* péon nueprowa dtamvon
Sladpopwv cuotddwy, avaioya pe tn YAwpn toug palo oe mm Bpoxnc / ha / nuépa, pnva r €tog. Napoio
TIOU OL TLUEG Tou lMivaka 4 BewpolVTal GNUAVTIKEG, EVTOUTOLG, POKUTTEL oadws OTL ot Sladopég Slamvonq
peTatl TAATUGUAAWVY Kol Kwvodopwv 6wV ot Saolkég cuotadeg eudavilovtal meplocdTEPO
OUYKAlvoUuOEG amo OTL Ol QVTIOTOLXEG TWV HEUOVWUEVWY SEVEpwY. ITa Kwvodopa auto odelletal Katd
KUplo AOyo otn Statripnon tou GUAAWHATOG TOUG KOl EMOUEVWG TN SLaTpnon KAMoLlag HUIKPAC SLamvong
OKOMN KAl ToV XElpwva. Fevika n Stamvon twv Saokwv cuotadwv Bewpeital cuvaptnon tng palag tTwv
dUMNwWV 1 Twv Bedovwy autwv. AvtiBeta pe T TIHEG Tou Polster, o Raber (1937)* 6ocov adopd TIg TroLEg
TIMEG TG Slamvorng Sivel, yla Tig cuoTtadeg Twv dLadopwv SACOTIOVIKWY EL8WV, TIG AKOAOUBEG, KATA TTOAU

ULKPOTEPEC TIUEG ETHOLOC SLATIVONG:

= guotadeg ENPoduUTWV KWVodOpwV, OTIWG N TLEVKN 75 mm/€tog
= guotadeg Enpodutwy MAatudpUAAwWY, OTWC N dpug 120 mm/étog
= oUOTASEG LECODUTWY KWVodOpwYV, OTIWE N EpUBpPeAdTN 215 mm/étog
= guotadeg Enpodutwy MAatudUAAWY, OMWE N o§ud 260 mm/£tog

Nivakag 4:  Awamnvor cuotadwv, kwvo@opwv & mAatupUAAwy katd Polster (1954)%, (Lyr, Polster, Fiedler, 1967).

Méon nuepriowa Stanvon Awanvon cuoTadwv
AacOTOVIKO €i60¢ bUANAwv (gr VSatog ava gr palag (mm Bpoxnc¢ / ha)
¢UANov) i ,
npepnoLa eTROL
Betula verrucosa 8,1 4,0 430-480
Fagus sylvatica 3,9 3,1 320-370
Larix decidua 3,8 4,6 460-580
Pinus sylvestris 2,0 2,1 240-300
Picea abies 1,4 3,7 390-450
Pseudotsuga menziessii 1,3 4,7 480-580

H nAkia twv 6évépwv ennpedlel Tnv Stamvor), T600 PHEow TNG avénong tou GUAAWUATOG TOUG e
™V nAwia, 600 Kal pe v udn Twv GUAAWY Twv veapng nAkiag atopwy. MapdAAnia, n oxetikn dlamvor)
Twv SA0IKWV oUOTASwWY, ava TOvo GUAAWUOTOG, lval mepimou n (Sla yla OAeg TIg nAkieg. Me v nAwia
OUWG HETABAAAETAL N TUKVOTNTO TOU GUAAWHATOC TNG KOMOOTEYNC Kal €MOUEVWG Sladopomoleital
onpavtikd n kataypadopevn Stamvor). O Molchanov (1960) pehétnos To Gpavopevo tng e€ATULOLBLATIVONG

KoL udatoouykpdtnong dacocuotadwv Sladopwv Sacomovikwy eldwv otn Pwaoia (Mivakog 5).
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Nivakag 5: Alamvor] cuotadwv Nelkng kat Znuudag katd tov Molchanov.

Awantvory o mm

HAwia Mala
Eidog ocuotadag duAAwparog
(étn) (tn/ha) Ogppoduvaptki uE6odog M£60080¢ LooAoyLopoU
anoAutn OXETIKNA anolutn OXETIKNA
Medkn 10 11,5 260 22,6 - -
33 16,0 361 22,6 371 23,2
65 12,0 272 22,7 245 20,4
150 9,0 203 22,6 181 20,1
Znuosa 35 6,5 335 51,5 350 54,0
60 6,3 323 51,3 - -
77 5,6 286 51,1 - -

Amo tov lNivaka 5 mPokUTTEL OTL He TN Meiwon Tou BaBpol cuyKOUWOoNG TwWV PEYAANC NALKLOG
S0000UOTASWVY TIPOKAAEITOL ONUAVTIKA HElwon tnG damvorng. Auto OUWG CUXVA €XEL WG CUVETELD TNV
avtiotolyn avénon tng dtamvorg tng unoPAACSTNONG Kal Tou dactkol e6ddouc He TeEAKO emakoAouBo Tnv
oucoLaoTIKn e€lowTIKA aAANAETidpaon TG EATULOBLOTIVEOUEVNG TTIOCOTNTOG OO TV emidavela. H péylotn
Slamvon Twv Sladopwv Sa00CUCTASWY CUUTIMTEL e TNV NAKKIA TNG HEyLOTNG avénong tTwv SaoLKwyY
S6€vbpwv. EToL n péylotn Stamvor) Tng AsUkng epdaviletal otnv nAkia Twv 20 £TwWV, TG ELKNG epdavileTal
otnv nAwia Twv 40 eTwv, TG epuBpeldtng Kal thg Spudc otnv nAkia twv 60 eTwv K.A.Tt. OL tdong pLoEWG
UNOTOUIKEG eMEUBAOELG (KAPTIWTIKEG, apalwoswy, dwtodotideg, avayévvnong K.A.m.) petaBallovrag thv
TIUKVOTNTA TNC KOUOOTEYNG Twv dacocuotddwv eival Aoylkd va emnpealouv TNV MOCOTNTA KoL TV
moldTnTa TNG SLamvong.

O Molchanov (1960), avadépel OTL HETA OO OPOLWTIKEG EMEUPAOCEL O OUOTASEG HEXPL TNV
enitevén Babuol ocuykopwong 0,7 emteUxOnke pelwon tng dlamvong katd 50 — 60 mm. Meiwon opwg (e
apaiwon) tou Babpol ouykOPWOoNG cuoTAdwv peyaAutepn tou 0,5, TpokaAel évtovn avamtuén tng
UTIOBAGOTNONG, TIOU €XEL WG ATIOTEAECHA TNV €VTOVN SLOMVEUCTIKA SpactnpLlotnTa TNG UTOBAGOTNONG Kal
odnyel oe avfnon tng oAwng Siamvong. MNa mopddelypa, ot PETPNOELS TNG efatuioldlamnvong o€

anoPAwbBeioeg Awpideg mAdtoug 100 m, n cuvoAlkn Slamvor) augavel pe TNV nAkia wg €€NG:

. KOTAL TO TIPWTO £TOC TNG VAOTOMLAG N oUVOAOG dLamvor) avépxetal o 332 mm

. KOTA TO TPiTO £T0¢ TN UAOTOMIOC N cUvolog Stamvor) €pBace ta 356 mm

. Kot to €BSopo £T0¢ TNG LAOTOUIAG N cUVOAOG Slamvon mpooéyyLos ta 395 mm Kot

. KOTA TO 8EKOTO £TOG TNG UAOTOMIAG, OTIOTE eMeTeUXOEL 0 apXKOG BaBUdC cuykOUwong, N

Slamvon emavnABe otnv apxtkn repimou T Twyv 480 mm

113



Aaoikn Yépodoyia & YSativol Mopoti-Tkavatoiog X.

Nivakag 6: E€atpioiblanvon Sltadopwv Sacomovikwy eldwv otn Pwaola (Molchanov, 1960).

Etnolo AnwAeleg LSatog H A ¢ k { a 6 U 0o T & 6 a g o € € T n

ugog

Bpoxrig

(mm)

20 40 60 80 100 120 140 160 220 M.O.

550 Awanvon 236 250 200 185 170 158 146 125
g&dtpon* 48 67 87 100 100 100 103 105
Y&atoouykpdtno 127 150 140 135 120 105 100 97
36/on (% Bpoxric) 23,1 27,3 25,5 24,5 21,8 19,1 18,2 17,6 22,1
ZUvolo 411 467 427 420 390 363 349 327
(omwAetec we % 74,7 84,9 77,6 76,4 70,9 66,0 63,5 59,5 71,7
Bpoxric)

523 Awanvon 310 324 352 323 289 263 255 252 254
ggdtpon™ 65 78 84 90 94 98 104 104 100
Y&atoouykpdtno 49 63 64 60 58 58 60 60 64
36/on (% Bpoxric) 9,4 12,0 12,2 11,5 11,1 11,1 11,5 11,5 12,2 11,4
ZUvolo 424 483 500 473 451 419 419 416 418
(amwAeleg wg % 81,1 92,4 95,6 90,4 86,2 80,1 80,1 79,5 79,9 85,0
Bpoxrnic)

581 Awanvon 203 291 300 278 219 193 188 188
ggdtpon™ 60 55 55 60 58 75 80 83
Y&atoouykpdtno 158 175 185 160 170 160 144 128
36/on (% Bpoxric) 27,2 30,1 31,8 27,5 29,3 27,5 24,8 22,0 27,5
ZUvolo 421 521 540 518 457 428 412 399
(amwAeleg wg % 72,5 89,7 92,9 89,2 78,7 73,7 70,9 68,7 79,5
Bpoxric)

375 Awamvon 155 166 158
eéatuon* 66 70 79
Y8atoouykpdtno 21 20 19
\?6/0n (% Bpoxng) 5,6 53 51 5,3
ZUvolo 224 256 256
(amwAeleg wg % 59,7 68,3 68,3 65,4
Bpoxric)

* Egatuion = emupavelakr e€dtuion and ta Aoutd ¢utd tng utoBAdotnong Kot arno to €8adog

H e€atuion anoPhwOeiocag Awpidag mAdatoug 50 m eival ehadpd ULKPOTEPN TNC TTpoNnNyoULEVNC,
KoBiotatal og akOUN ULKPOTEPN O UIKPOTEPEC Awpideg mAdtoug 25 —30 m. Amo amoyn tng KOTA XWPOo
KOTAVOUNG NG, N Slamvon spdaviletal peyahltepn oto péco Twv Awpidwv amd OtL ota dkpa Toug (oTIg
napud£g tou dacoug). Meyalltepn emiong Stamvor katoypddetal otn SUTIKN amd OTL OTNV AVOTOALKN
mAeupad. Tn Slamvon emnpedlel eniong n opoypadia kal to yewypadikd mAGtog, n Slamvor twv Sactkwv
OUOTAOWY HELWVETAL HE TO umepBaAdcolo UPog Adyw avénong tng uypaoiag tng atuoocdalpag Kot
pelwong tng Beppokpaciog tou agpa. Itn Pwola BpéOnke OTL n SLamvon LELWVETAL YEVIKA oo SUTIKA TIPOG
TOL AVOTOALKA KOl o0 TO LEGO QUTHG TIPOG TLG OTEMEC Kol Tpog To voto (Molchanov, 1960).
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OL duteieg Tayvauvéwv edwv, T.X. TNG AsUKNG, OKANBpoU K.A.T., KATOVAAWVOUV TIOAU UEYAAEG
TOOOTNTEG VEPOU, WOTE va emiteuxBel onuavtikn Eulomapaywyn To Taxutepo Suvatd. H peyaAutepn
Eulomapaywyn cuvemayetal ovtiotolya auvénuévn uvdatokatavalwon (Huber, 1953)*. Eav n Siamvon
uTtepPel Ta MUMTOVTA KOTAKpNUViopata, Omwg T.X. Kataypadnke oe puteieg eukaAUTtou otnv Adpikn,
orou &tarvory 1200 — 2500 mm avtilotolxel o OPog Bpoxng HOALG 760 mm, n mpokUTtouca Stadopd
KOAUTITETAL OTOKAELOTIKA oMo Ta udaATIKA Slabéolpa Twv UNOyelwv USPodOopPEWV TNG TEPLOXNG HE
anotéAeopa va Snuloupyeital Kivbuvog MPOOSEUTIKAG MTWONG TNG OTABUNG TOU UTIOYELOU vepoU Kal

e€adaviong Twv mNywv.

V.3. E§atpoibianvon Saowv Kot AotnmwVv GUTOKOLVWVLWV
O Polster (1954) &ivel otov Mivaka 7, mou akoAouBei, udatokatavalwon Siamvong dlapopwv popdwv
dutoKoWWVIWY. ATe Tov Mivaka auTov MPOKUNTEL OTL TO 8ACO0C Yla PUECEUPWIAIKES KUPLwC OUVONKEC
daivetal and OAeg TIC LoPdEG GUTOKOLVWVLWV VA KATOVAAIOKEL TNV HEYOAUTEPN TTOOOTNTA vEpPOU. Emiong

aro tov Nivaka 6 TPOKUTITEL N ONUOVTIKH USATOKATAVAAWGT SLOMVONC TWV UYPWV AELLWVWV.

Nivakag 7: Etnota katavadwon diamvong SLa@opwv QUTOKOLVWVIWY o UYoc Bpoxng kata toug Polster (1954) kat

(Lyr, Polster, Fiedler, 1967).

, . K A [ )
Mopdn Dutokowvwviag Qravaiwaon otanvons

mm
Napedadraia PAdoTnon uypwv oklaldopevwy dacikwv edadwv nepinou( 60)
=Znpoti Aetpwveg (Bromus erectus k.A.T.) “ 190
Xoptotanntag Saotkng meUKng oe CUVONRKEG OTEMOG “ 260
rovipot Aetpwveg Arhenatyrus “ 320
Yypol Aelpwveg “ 1160
Meoegupwnaiko veapo 6dcog 15 etwv (Stadopa Sacomovikd €idn) 220 -350
Meoegupwnaikd 6&cog 30 — 50 eTwv 240 - 600
Meoegupwnaikés NAKLWHEVEG cuoTadeg (100 eTwv) 100 - 450
Texvntég puteieg eukalumrtou (N Adpikn) 1200 - 2500

Ot Wundt 1953 kat Wechman 1964* yia yeppavikég ouvOnkeg Sivouv Tic akoAouBeg TIHEG Slamvonc Tng

BAaotnTKAg teplodou, yia Stadopa kaAAiepyoupeva €16 (Mivakag 8).
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Mivakag 8: Alamvon koatd th BAactntiki nepiodo (Wundt 1953, Wechman 1964).

. . Awanvon
Eidog BAaotnong (mm BPO)?I"IC)

1. Emupavela KoOAuppévn pe xopto (ABasdia) 184 ...272
2. Nelpwveg (TpLtdp VAL, undikn) 194 ... 248
3.AnunTpLoka

. olkaAn

i ouapt 132..278

L] KpBdpL

= apapoottog

= Bpwun 60 ... 154
4. IKOALOTIKA 162 ...176
5. N\atudpulia 161
6. Kwvodopa 167

Ao tov MNivaka 8 mpokUTTeL OTL oL ABASIKEG EKTATELG Kol Ol Aetpwve TPLGUAALOU epdavilouy, Wblaitepa
Katd tn BAaotntikg mepiodo, oNUAVILKA HEYAAUTEPN Slamvor amo eKeivn Twv daowv. MIKPOTEPECG TIUEG
Starmvonc ivouv ol KaAALEPYELEG TwV dnUNTPLaKWY, Wolaitepa o apafooitog kat n Bpwun. Katd cuvéneia
T0 6A00C yLa TIC KEVIPOEUPWITAIKEG AAAQ KOL TIC PWOLKEG OUVONKeEG eV OMOTEAEL TAVTOTE TOV PEYAAUTEPO
KatavoAwtr vepou. Maviwg ot dtadopeg damvong, mou spdavidouvv ta dtadopa putoKaAL AT -TIANY
NG UEYAANG onuaociog tnv omola €xouv yla Tt Slapopdwon TG USATIKNAG OLKOVOUIAG ULoG AEKAVNG
OOPPONG- UMOPEL va emnpedoouy Tn BepUikn LooppoTia TwV AEKAVWV AUTWY, eMELSA TO GALVOUEVO TNG
Slamvong, anattel cadws uPnAdtepn katavalwaon evépyelog (Baumgartner, 1967). Emlong, evSladépouvoa
glvatl n olykplon NG cuvoAou e€aTULOLELATIVONG UETOED SOOWHEVWY KAl YUUVWVY EMLOOVELWY 1) HETAED

6A00UC Kal YEWPYLKWV KAALEPYELWV.

Nivakag¢ 9. Tafwounon ¢GuUTOKOAAUPATWY Kot  Tpaypatiky  efatpiodiamvorn  ET, (% twv

KATOKpNUVIOMATWY) (Baumgartner 1967).

Dutokowwvia ET,./P (%)
Tupvo €dadog 30
lewpylko £€6adog He oltnpd 40
FewpyLKo £6adog e KNTIEVTIKA 45
‘ESadog kaAuppévo Slapkw e Towdn PAdotnon 65
Adoog epuBpeldtng 70
EAe0Bepn enidavela vepou 75
EAWSELG AELUWVES 100

ET,= aAnBng e§atpioidiamnvon twv dtadopwv GUTOKAAUUUATWY CUVOPTAHOEL TOU €T olou Uoug Bpoxng P (%)

AT Ta mopandvw MPokUTTEL OtL amd amodn fatplotdLlamvorng, yla TI¢ LECEUPWIAIKEG GUVONKEG,
1o 6a0o¢ daivetal OtL umeptepel OAWV TwV Aomwv putokoVWVIWY. Qotooo, o Mivakag 10 (Keller, 1961),
Baowopevog os £€peuveg otnv EABetia, tig HMA kot t leppavia, Seiyvel cadwg OtL, mapd TN ONUOVTIKA
umepoxy ™G Olamvong Twv OaoWUEVWY EMIGOVELWY EVAVTL TWV YUUVWV, TwWV omoPAwTKWE

vAoTounBévtwy SacocUCTASWV Kal TWV YEWPYLKA KaAAlepyoUpevwy edadwy, oL Stadopég petafd Toug, wg
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TPOG TN ouvoAlkn efatuloldlamvor Kol uSpokatavaAwaon elval PLKPEC, WOTE CUXVA VO UIMOpOUV va
Bewpnbolv, amod mpaktik amoyn, emouclwdelg. Katd ouvémela oL Seutepelouceg GUTOKOLVWVIEG, Ol
OTtoleg avamnmtuooovTal HETA oo amoPAwTIK UAoToulo | o€ yupvn emidavela, Ye tn Slamvorn toug,
KOOwG Kal TO OMOKOAUTITOPEVO SaaLKO £6adog, e TNV EATULON TOU, TEIVOUV VA AVATIANPWOOUV KAl Vol
eflowoouvv T pelwon tng Swamvong Adyw TNG AmMOUAKPUVONG Tou &ACOUC Kal MAALOTA, OUXVA
Kataypddetal peyohUTepn €ATULOLELATIVON O YEWPYLKA KOAALEpyoUueva 6adn, akKOUn Kol O XEPOQ.
Ouwce to davopevo autd napatnpeital katd tn Bepivr BAaotntiki epiodo kat ev adopd to cUVOAO Tou
£€Toug, Omou n udatokatavdlwon dlanvong Twv Saolkwv el6WV TOPOUEVEL CNUAVTIKA HeYOAUTEPN
(Mivakag 10). Emopévw¢ n teAkd mpaypotomoloUpevn sfatpiodianvor) oe Siadopeg enidpaveleg
daivetal va diatnpeital oe oXetikd otabepo eninedo. Ta amoteAéopata autd emainBbelvovtal Kal yla

PWOLKEC CUVONKEG, OTIWC TIPOKUTITEL OO OXETLKA £€pguva tou Molchanov (1960).

Nivakag 10: E€atpioidianvon os d1adopeg melpapatikég emidaveleg (Keller, 1961).

ZUVOALKN Yéaro- E€atuion-

Neploxh Karakpnuviopara efatuioL- GuyKkpdTnon Swartvon Awamvon
pLoxn (mm) Swarvon gbadpwv (mm)
(mm) (mm) (mm)
Sperbelgraben (EABETIA) 1600 649 232 117 300
(6aowpévo)
Rappengraben (EABETIA)
, 1 2 1 2 1

(30% 5¢i00c) 660 629 96 98 35
Wagon Wheei Gap, Colorado (HMA) 540 382 64 190 123
o) Saowuévo 528 343 13 229 101
B) yupvo
Coweeta, N.Carol. (HMA) 1690 1076 181 395 500
o) Soowuévo 1800 682 13 593 76
B) yupvo*
Winterbachtal (TEPMANIA) 1253 579 239 80 260
(8acwpévo)
Lange Bramke (TEPMANIA) 1221 521 80 241 200
(yupvo)

* 3tnv empAvela auth KOTOmOAEURONKe PETA TNV UAOTOUIA N TtaPaBAGOTNON TNG TTEPLOXAG, 00O Kal N Gpuaoikr avayévvnon,
YEYOVOG TIOU €MNPEATEL TNV £EATULOLSLATIVON, OTIWE ATMOSEIKVUETAL UE TNV TTOAU ULKPH T TNG (682 mm) évavtl ekelvng TOou
6aooug (1076 mm).

AkoAoUBw¢ mapatiBevral TpomoL UTOAOYLOMOU (LETPNONG-AECOL KOL EKTINONG-EUUEDOL) TNG €EATILONG

KOlL TNG €€QTULOLOLATIVONC.
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4. YNIOAOTIZMOZ THZ EEATMIZHZ & THZ EEATMIZIAIANNOHZ
O uTtOAOYLOMOG TNG EEATILONG & TNG ECTLLLOLSLATIVONG YIVETOL EITE AUETA [LE UETPNOELG, E(TE EUPECA PE

TIPOOEYYLOTIKEG LeBOSOUC.

4.1. YnoAoylopog tng e§atpiong & tng e€atLodlanvong He AECES LETPNOELG
4.1.1. YROAOYLOMOG TNG EEATULONG UE AUECEC LETPIOELG
H dpeon pétpnon tng e€ATULONG A0 EKTETOUEVEC ETULDAVELES, KATA TPOTIOV QVAAOYO LE TN HETPNON
™C¢ Bpoxng, eival MPAKTIKWEG OVEPLKTN, WG CUVENELD TOU PeyAdAou aplBpol kal thg aAAnAs€dptnong Twy
TIAPAYOVTIWY TIOU TNV ennpedlouv. Na 1o Adyo autd avantuxonkav Stadopeg péBodol Eupeong HETPNONG N
ekTiNONG ™G €dadikng e€atLong, wg ouvdptnon tng AauBdvoucag xwpav e€ATHLON AMO USATLVEG
emipaveleg, Onwg gival n pétpnon tng e€atuiong pe tn UEBodo twv Askavwy e€ATUONG, N METPNON UE
OTUOUETPO K.A.TT.
I. Métpnon Ke tn Aekavn §ATpLoNG
To TMA0V €UPEWC XPNOLLOTIOLOUEVO Opyavo HETPNONG TNG €€ATULONG Ao USATIVEG eTLDAVELEC
gival to eéatuioiuetpo avoiytou doyxsiou. Ano toug Stddopouc TUTOUC EEATULOLETPWY TO TILO KOLVO £ival n
Aekavn E€atuiong Katnyoplag A tng MetewpoAoyikig Yninpeoiag twv HMA. Zuxva XpnolUomoLeitol Kal N
popdn €€QTLLOLUETPOU, TIou TLOPEXEL o Bpetavikog MeTEWPOAOYLKOG Opyaviopog
(https://www.metoffice.gov.uk). H Aekavn e€atuiong anoteAeital amd KuAwvdpikd doxeio pe yoABaviopévn
Aapapiva Stapétpou 122 cm kat UPoug 25,40 cm, Tou otnpiletal os VAV Baon UYPoug 15 cm amd To
£6adog, e TpoOmo wote o0 agpag va Kukhodopei eAelBepa kal KATw amo to doxeio (Ixnua 9). H Asekdvn
g€atpiong mMAnpouTal pe vepo og BaBog 20 cm Kol avartAnpwvetal 0tav To Badog tou vepol KOTEABEL oTa
18 cm. OL PeTpAOELG TNG 0TABUNG Tou vepoU yivovtal os GpedTIo NPEWLOC Pe HeTpNTLKA cuokeuh. To Uog
Tou efatplopévou vepou mpoadlopiletal amod tn Stadopd SU0 SLadoxIKwy ovayvwoswy, Katomw BERata
S16pbwong Adyw mpooBnkng (Bpoxomtwon r Texvnt mpocaywyn) adaipeong vepol amd tn AEKAvn.
Aedopévou OTL N €ATULON ATIO UKPEG ETILDAVELEG Elval LEYOAUTEPN OO TNV €EATHLON KEYAAWVY USATIVWY
emupavelwy, n ektipnon Tng eEATULONG Ao TaULeUTHPA 1) Alivn oA amAaoLAleTaL e €va CUVTEAEDTI), TTOU
ovoualetal cUVTEAEOTN G AekAvVNG €EATHILONG. H TLUA TOU CUVTEAECTH QUTOU O€ €T OLA BACN KUMALVETOL Qo
0,60 é¢w¢g 0,80, pe péon T 0,70-0,75. (Mo uSpoAekAveg Alvwy, TAULlEUTNPwWY K.A.Tt. BaBoug <8,00m
ouvteheotng Melwong Aappavel Tipég petatyd 0,80+0,70 kot yia udpoAekdveg Pdaboug >8,00m o

OUVTEAEOTNG Helwong AapPavel TLHEG petaty 0,70+0,60).
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EEATMIZIMETPO TYNOY A EEATMIZIMETPO TYNOY B

IxAna 9: (o) O TOmog KUALVSPLKOU e€aTULOLUETPOU TUTIOU A Ttou Xpnotpomoleitat otig HMA (U.S. Weather Bureau
Class A, Pan A), (B) kaL o avrtiotolxo¢ TUMOC £€ATULOLUETPOU TUTIOU B, mou xpnolpomoleital otn

Bpetavia (British Meteorogical Office, Pan B).

Il. M€Bo&0o¢ atpopéTpou R e§atpioipeTpo
To aTUOUETPO elval Opyavo PETPRONG TN e€atuiong. H Aettoupyia Tou atpuduetpou eival avaloyn
pe autn tnv e€atuloipetpou, pe t dtadopd OtL oTo Opyavo autod Sev uTtdpyel eAelBepn embavela vepo,
oA pLa topwdng emidavela, mou tpododoteital ano Soxeio e vepd. H eAdTTwon tng oTddung tou vepol
oto 6oxelo, ouvdéetal pe tnv e€atuion, pe TN Xpnon KotdAAnAwv SlopBwtikwv ocuviedeotwv. Ta
OTUOUETPA eival arAd, OLKOVOULKA Kol EUxpnota opyava, aAAG Wblaitepn pépuva mpenel va Sivetal otnv

kaBapotnta tng e€atpilovoag mopwdoug entdpAveLag.

IxAuoa 10: Atpopetpo. (https://www.tecnopenta.com/en/products-services/meteorology/evaporation/atmometer)
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4.1.2. YROAOYLGHOG TG EEATULOLOLATVON G UE AUECEC LETPHOELG
H e€atuiolblamnvor pmopel va petpnBet dpeoa pe toug akoAouBoug Tpomouc:
o e bebaevég,
® e Auoiuetpa,

® LIE TNV XPrion aypoTEUX)iWV

I. Métpnon pe de§apeveg
Mpokettal yla oteyoava doxeia, mou tonobetolvtal pe To Xelhog Toug nepimou oto 8o eninedo pe
v endavela tou e6adoug. To péyeboc twv doxeiwv motkilel, dtavovrag os mAdtog Ta 10 m kot Babog ta
3 m. To péyeBog TouG TIPEMEL va elvol EMAPKEC WOTE VA UMOPEL VO TIPOCOUOLWOEL TIC GUGCLKEG OUVBNKEG
avATTUENG TwVv XpNoLHomoloUpevwy putwy. H e€atpiodlanvor mpoodlopileTal HETPWVTAC TNV EKAOTOTE
TIPOCAYOUEVN TIOCOTNTA TOU VEPOU, TOU amalteltal yia tn Statripnon tou emuédou tng otabepncg Kot

BEATIOTNG LYPAOLOC OTO CUYKEKPLUEVO SoXE(o.

Il. M€tpnon pe Auoipstpa

Ta Aucipetpa amotedoUv tnv Teplocotepo Oladedopévn kat akplpri péBodo HETPNONC TNG
g€atuloblanvonc. Ta Aucipetpa eivatl kuAvdpika doxela (BaBoug katl MAAToug 1-2 m Kot prkoug 1-6 m)
OTa OOl ATIOUOVWVETAL Vol TUAKA XWHATOC Kal BAACTNONG Kot eAEyXETOL TO USATIKO TOU Looluylo (2.
11). H avtumpoowneutikdTnTa ToU Selypotog e5ddouc-PAACTNONG KAl N OMOUOVWAOH TOU HE TNV €AAXLOTN
Slatapayn, Kobw¢ kal pn Tpomomoinon Tou MLKPoKAlpatog tng meplpdAlovcog emidpavelag, sival ot
OUCLOOTLKOL TTOPAYOVTEG, TTOU TIPEMEL va. AapBdvovtal umodn otn xpron twv Auclpétpwy. Ta Avoipetpa
Slakpivovtal o (uylwlopeva kot pn fuywopeva. Ta {uylopevo Auvcipetpa mopd 1o uPnAd KOCTOC TOUG
XPNoLUoToloUvTaL eupuTaTa EMELSH TIAPEXOUV aKPLBELG UETPNOELS TNG €EOTULOLBLATIVONC OE NUEPNOLEG N
MLKPOTEPEC XPOVIKEG TIEPLOSOUC. ZTaSLaKA €X0UV avamtuxBel SLAdOopPEC TEXVIKEG KATOOKEUNG, TOMOBETNONG
TWV cuoTNUATWY LUYLoNG TWV AUCLUETPWY, TIOU ETUTPETOUV TN HLETPNON TNG €CATULOLOLATIVONG UE akpifela
™G TaEng twv 0,01 mm vepou, yla SLACTNUA UIKPOTEPO OKOMUN KAl TNG Hlag wpag. Q¢ ek toutou, €va
KOTAANAQ oxebloopévo AuciUeTpo UTMOpel €KTOG TOU va TOPEXEL ME OKpiBelad TNV TPOYUATIKA
efatuioldlamnvor], va XpnoLUOTOLEITOL KAl WG OTABUOG EAEYXOU ylo TOV €AEYXO HUIKPOUETEWPOAOYLIKWY
pueBOSWY, KaBwg Katl Tn Babuovopnon (£Aeyxo) Twv AOMWVY Kol EUMELPIKWY LEBOSWVY UTIOAOYLOHOU TNG

TIPOYHOTIKAG 1 SUVAULKAG £EATULOLSLOMVONG.
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LYSIMETERS

Partorated >

Base ) L
7

N

IxAHa 11: XapaktnpLloTikég LopdEG AUGLUETPOU.

Ta un fuywlopeva Auoipetpa Katd KUPLo Adyo Xpnollomolouvtal yla TNV USPOAOYLKA amopdvwaon ULoG
povadag e6adoug-PAAcTNONG Kol HEPIKEG POPEC, EUPETA YLa TNV LETPNON TNG SnBong (otpayylong). O
TUTOG aUTOC Tou Aucipetpou eival €Ukolo va eykatactabel, €xel XapunAd KOOTOG Kol WMOpPEl va
XPNOLUOTIONOEL ylo. HETPNOELS HEYAANG XPOVLKNG SLAPKELAG TL.X. Yl TIEPLOSOUG Tou pecoAafBouv petal
600 Bpoyomtwoewy (edv ta Aucipetpa §€xovtal povo duaotkn Bpoxn), N HeTafd dU0 apdeuTIKWV TEPLOSWY

(eBSopada, Sekarpepo kKA), edv ta Avcipetpa apdevovtal.

lll. Métpnon e t Xprion Aypotepayiwv

Mpokettol yla l6IKA oxeSlaopévo. oypoTEUAXLO, TO OOl HImopoUuv va xpnotponownBolv yla tov
MPocSLopLoPo NG efatuioldlanvong Katw and Siadopec ouvOnkec. Ta aypotepdyla oxedlalovral €Tol
WOTE TO VEPO TOU amoppeel and TNV enupAveld Toug va Hmopel va ouAAexBel otn ocuvéxela Kal va
peTpnBel. Na to Adyo autd TO vepPd, mou SinbBeltal oe Pabutepa OTPWHUATA, CUAAEYETAL UE UTIOYELL
OTEYAVWTLKA oTpwor. MNa va kaboplotel n e€atpiodlanvon, LETpATaL TAUTOXpova Kal N EL0PON VEPOU amd
Bpoxomtwon 1 apdeuon. OL amwAeleg TNG amoppong N ¢ Babudag dinbnong adaipouvral amodé To
ELOEPXOMEVO VEPO, eVW YiveTal SLopBwon tn¢ ekdotote kataypadopevng edadikng vypaoiog.
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4.2. YMOAOYLOMOG TG e€ATIONG & TNG EATHLOLELATIVONG UE EUUECEG HEOOSOUG
JuvnBwg n apeon pEtpnon tng e€atuiong anod edadikn emidavela dev eivat duvarr, yla to Adyo auto n
OAn mpoonaBela MPooEyyLong TNG Baoclotnke otnv avalitnon EUUECWV EDIKTWV TIPOCEYYLOTIKWY KATA TO
Suvatdv HeBOSWV eKTINGCNC TNG OL KUPLOTEPEC EK TWV OTolwv gival ol e€nc:
I.  MéBodog tou udatikol Looluyiou.
II.  M£Bobog L.ooluyiou evépyelag.
.  MéEBobol petadopadg palac.
IV.  Zuvduaopévec pébodol.
2tn BBAoypadia avadépovtal MOAAEG pHEBOSOL EKTIUNGNG TNG TTPAYMOTIKNAG KAl TG SUVNTIKAC
g€atpioldlamnvong. Amo autég AMeg sival apketd akplpeic kol GAAeg mapéxouv amAEg mpooeyyioslg. H
gmloyn tng peBodou e€aptdtal KUplwg amd Ta MPOoheEPOUEVA CTOLXELD, TOV TUTTO KAl TA XOPAKTNPLOTIKA
NG UTIO PEAETNC eTLPAVELOG KAl TO OKOTIO yla Tov omoio mpoopiletal n mAnpodopia. EElcou onuavtikol
TLOPAYOVTEG ELVOL TO KOOTOG, N EUKOALQ KOl N TEXVIKN TNG KABe pebBodou. H emidoyn the mpotelvopevng va
xpnotpornownBel pebodou mpémel va yivetol MPOoeKTIKA o0& KABe mepinmtwon AapBavovtag mavra unogn to
uTtapyovta otolxeia kat dedopéva, TIg polnobEoelg epapuoyng TNS Kal TNV akpifela kat tnv aflomiotia
TWV oTolXElwv MoV amaltel n xpnotponoinon tng. Ot uéBodol Slakpivovtal os SU0 gupeieg Katnyopleg, TIg
USPONOVIKEG KAl T ULKPOUETEWPOAOYIKEG (Toakipng, 1995). Itic udpohoyikeg peBddoug kuplapxn gival n
Béon tnc peBodou Tou udatikoU Looluylou, EVW OTI( MIKPOUETEWPOAOYIKEG OVAKOUV TIOAAEG
XPNOLUOTIOOUHEVEG eUPEWC PEBOSOL pe Pdaon ta umdpyovta otnv Teploxn KALHATika Sedopéva. Itn
ouVEXEL TieplypdadovTal oL pEBodol auTEC Kat apxkd n HEBodog Tou udatikol ooluyiou e TIG SLadopeg

ntapallayég ) BeEATIWOELG TNG.

1. M€0060¢ Tou udartikou tooluyiou

Me tnv edapuoyn g eiowong tou udatikou Looluylou yivetal €UPECOC TIPOCSLOPLOUOG TNG
e€atpioldlanvong WoLailtepa TnG MPAYUATLIKAG. ZTLC TTIEPLOCOTEPEG LEAETEG TToU Bacilovtal oTnv efiowaon Tou
vdatikoU tooluyiou, n etatuioldlanvorn umoAoyiletal, WG 0 UTIOAEUMOUEVOG OPOG TG e€lowong, evw oL
GA\e¢ ouvioTwoeg Petpouvtal f umoloyilovtal. Me Bdon tnv efiowon tou udatikol Looluyiou n
gfatploldlamnvor mapéxetal ano tnv akdAoudn oxéon:

ET=P+ASWtRO-D
ormou, P : TO UPOC TWV KATAKPNUVIOUATWY (Mmm),
ASW : n uetaBoAn tng MEPLEKTIKOTNTOC TOU £60i(OUG OE VEPO (mm),
RO : nempaveilakn anoppon (mm), kot
D : n8ata btndnon (mm).
H mapamndavw udpoAoyLkr PoagyyLon Unopet va epappootel og omoladnmote KAloKa Kal Péyebog

KOl €XEL XpnotpomolnBel ektetapéva, yla tTn cuAoyr dedouévwy, Ue OKOTIO ToV USPOAOYLKO oXeSLaouo. H
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akpiBela NG peBodou autng e€aptatal anod Tnv akpifela PLETPNONG TwV AOLMWY CUVICTWOWV (Bpoxomtwon,
empavelakn amoppon, dnon, uetafoAn tng edadiknc vypaciag). Juxva OUWG Ta CPAALATO HETPNONG
TWV CUVIOTWOWYV AUTWVY, TIOU £val Kal onUAVTIKA Kol SUCKOAO OmOTIUA oL EMNPEALOUV TOV UTTOAOYLOUO
¢ efatuioblanvong. Eldikdtepa ol mpoinoBEoelg yia tnv opbn pétpnon tng Pabiag dibnaong sival
g€alpeTIKA TOAUTTAOKN KaL amaltel WSlaitepn npoooxn Kot emaArnBeuon. uxvd, otig LEAETEG TOU LSATIKOU
Looluylou, to ASW umotiBetal otL ivatl undév, ta P kat RO petpouvtal kot to D eite ayvoeital, eite
UETpATOL, €lte ekTIpdTaL XTnV Teplmtwon auth n eéiowon AapuPadvel t popdn ET = P — RO Kat
XPNOLUOTIOLELTOL TIPOOEYYLOTIKA, Yla XPOVIKA OlOOTAMOTA, oTa omola Bewpeitol OTL To TEPLEXOUEVO
e6aPKo vepo dev petafArAeTal, 1 dev amokAVEL GNUOVTLKA.

Melovektruata tTne peBodou eival n xapnAol emumedou akpiBela TwV HETPOEWV Kal oL SUCKOALES
ektipnong tng ET otn Sldpkela Twv Bpoxwv. AKOUN Kal LE TN XPNOLLOTOINGN TIPOCEKTIKWVY LETPHOEWV Elval
SUoKOAO va aviyveUoeL Kaveig aAlayEg edadikol vepol e akpifela peyaliutepn twy + 2 mm vepou. Ta
odpdaApata mou cuvdEovtal pe th HEBoSo Tou udatikou ooluylou kaBlotouv tn Xprion TG O NUEPROLA
Baon avemapkn. Otav n péBodog epapuoletal o HEYANEG EKTACELC, TO KUPLO TIPOPBANHa Sev sival auth
kKa® auti n pEBodocg, ala n EAAelPn aflOTMIOTWY TIUWV TWV ETIUEPOUE CUVIOTWOWV TNG, e€attiag tng
MEYAANG KATA XWPO HeTABANTOTNTAG TNG BPOXOTTWONG AOYW TNEG AVOUEVOUEVNG MEYAANC OVOUOLOYEVELOG

™N¢ tomoypadiag Twv AEKAVWY TWV XEWAPPWY KOl TWV TTOTAUWY TnG EAAGSag.

1. M£B0o6oL Looluyiou evEpyELag

M'vwpilovtag OtL N oAk kaBapn evépyela aktivoPoliag mou ¢pOavel otnv emidpavela TnG yng umoloyiletat
amd thv okdAoubn oxéon:

Rn = Sp-Ln

KOLL OTL N TTOCOTNTA TNG EVEPYELOG QUTHG LETATPENETAL 0€ AavBdvouoa Beppotnta A Kal damavatal yia tThv
e€ATULON TOU VEPOU WG €kdpacn tTNG aloOntrG BepUOTNTAG, TPOKUTTEL OTL AUTH N TTOCOTNTO EVEPYELOG
EMAYETAL AMO TO ULUSATIVO CwHA OTNV ATROodAlpa. OEWPWVTAC OUEANTEEG TIC ULKPOTEPEC OTMWAELEG
EVEPYELAG (TL.Y. aywyn Tpog to £€6adoc, PloxnUkEG SLadlkaoieg, mpoowplvh amodrkeuon KATY) Unopel va
BewpnBel OTL LoYUEL MPOOEYYLOTIKA N aikOAouBn e€iowon (Koutooytdvvng kat ZavBomoulog, 1999):
R, = H+A

To péyebog mou evlladEpel KUPLWG OTLC EVEPYELOKEG UeBOSOUG eival n AavBavouaoa Bepudtnta A, adoul
oUTH TapEXEL 0TO VEPO TNV AMALTOUUEVN EVEPYELQ, yla va TipaypatornotnBei n e€dtuion. O Adyog Bowen

ouvbéeL tn AavOdvouoa Beppdtnta A pe thv atednth Bepuotnta, cupudwva pe tv eflowon:

B=—
A
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Ano T mapandavw e€lowoelg umoAoyiletal otn ouvéxela n efatulon, w¢ o Adyog tng AavBdavouoag

Beppotntag A, mpog tn AavBavoucoa Beppotnta e€ATULONG TOU VEPOU A, Ao tn oxéon:

dh A R,
=—=—=—"1— kg/(m?d)
dt A A-(1+B)
omou, E. : dh/dt = e€dtion oe kg vepol avd npépa kat m* emuddvelag,
A : nAavBdvouoa Bepupodtnta e€dtuiong tou vepou (ki/Kg),
R, : n kaBapn aktvoBolio otn puala tou vepou (ki/m2d), kat

B : oAdyog Bowen (adidotato péyebog).

11l. M€60o60oL petadopdg palog

Ot puéBodol petadopdg palag Bewpouv TNV e€ATULON, WG pPeTadopd palag f Slayuong Twv Ldpatpwy, and
MEYOAUTEPEC TIPOG ULKPOTEPECG CUYKEVIPWOELC. H Slepyaoia Slaxuong, umopet va neplypadet and to vouo

Slayuonc tou Fick, o omolog otnv nepinmtwon tng e€atuiong Aappavel tn popdn:

E, = —M-E
dz
ormovu, E. : 0 puBuog efatuiong,
e : n UEPLWKN Tieon udpaTuwy,
M : o cuvieheotig petadopdg,
Z : to tomoypadikd uPoOETpO.
Me Bdon tnv teheutaia e€iowon, €xouv avamtuxBel apkeTtd TOAUTIAOKEG OXECELG TOU UToAoyilouv To
puBUO e€dtuong, XPNOLUOTOLWVTOC TO AoyaplBuikd mpodid TNG TaXUTNTAG TOU QVEUOU KOVTIA OTnV
emudpavela, mou eaptdatal Ao TNV TpOXUTNTA Tou €8APOUC. ITNV MPAEN XPNOLLOMOLETAL N EUTELPIKA
PocdLopLoPEVN oxéon mou amodidetal otov Dalton, dn and to 1802, cUudwva pe tnv onoia o pubudg
g€atuiong Sivetal and tnyv e€icwon:
Eq = (es-e)'F(u) = D-F(u) kg/(m’d)
omnou, D: es-e[hPa] to EMELppa KOPECHOU TWV USPATHWY, KOl
F(u): n ouvaptnon tou avéuou.
H cuvdptnon tou avépou F(u), epmepléxel TNV TaxUTNTA TOU OVEUOU KoL KOTd Penman Sivetal amd tn
ypopuKn eflowon:
F(u) = 0,26'(1+0,54u) kg/(hPa'm’d)

omou, u: N TaxUTNTO TOU aVEUOU o€ (m/s) petpnuévn os ULPog 2 m aro to £6adog.
H teAeutala oxéon sival pia povo amo tig MoAAEG UPLOTAUEVEG TIPOOEYYIOELG YLa TN YPAUULK) CUCXETLON
Tou F(u) pe TNV ToUTNTO TOU VELOU U.
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OL Pereira et al (2009) Bprkav PECO PUBUO €EATULONG OO KOPECWEVEG OE UYPACLA KOUOOTEYEG
aptdg (Quercus ilex) 0,27-0,30mm h-', ot Router et al., (1971) ywa tnv Ypeuvdotoolyka Bprikav 0,23mm evw
o Dolman (1987) (avadopd evtdg Router et al., 1971), ywa tn dpu, Sivel Tég 0,32mm kat 0,11mm yia ™
Bepvn kal xewepvn mepiodo avtiotoya. O Fathizadeh et. al., (2018), og EnpavOekTkéG cuoTAdEG dpuUOG
Quercus brantii ota 0pn Zaypog tng Mepoiog Bprnkav pubud péong vypng eEATULONG TIPOG PECN €vtaon
Bpoxnc too pe 0,60, 1,0 mm, 2,6 mm, kKat 0,15 mm yla tnv nepiodo pe puAAa, kat 0,80, 0,1 mm, 0,5 mm,
kot 0,04 mm yia tnv nmepiodo xwpic puAAQ.

v/ EZATMIZH ANO YAATINEZ ENIDANEIEZ
Ma Tov UMOAOYLOMO TNG €EATULONG a0 USATIVEG ETILPAVELEC XPNOLUOTIOLEITAL N &V AOYw MEB0SOG
petadopds palag  agpoduvapkn pEBodog kabwe Kal ouvduaoTikEg LEBodoL (mapatiBevtal mo KATw)
g omolag n e§lowon €xeL tnv akoAouOn popdn:
E=Kc*u,,*(es-en)
Omou:
E= n AapBavouoa xwpav amd tn Apvaia enidavela e€atuion (cm/d)
Ke= 0 ouvteleotng otyulaiag e€atpiong f ouvteheotng puBuoL e€atuiong (cm/d). O cuvteheoTng
Ke urtoAoyiletatl and thv akdAoubn oxéon
Ke=1,265%10" (mb™)
Omnou:
U= N taxytnTa Tou avépou (cm/s)
e,= N Tdon Twv udpatuwy oto LPOG Twv 2m
en= N Tdon Twv udpatpwy oto {ntovuevo UYPog
Mo tov mpoodloplopd TG e€atuong amd eAeUBepeg USATIVEG €TULPAVELEC XPNOLUOTIOLOUVTAL ETMIONG
SLadopec eUmMelpLkEC ELOWOELG, OL OTtoleG £XOUV TNV 0KOAOUON yeVIKA Lopdn:
E=k*f(u,) *(es-en)
Omnou: E, k, u, e, wg avwTtépw Kot
€, = N MPAYHOTIKI TACN TWV USPOTUWV
U,= n TaxUTNTa ToU oTpoodalplkol agpa og UPOG Z,, TTAvVW amo TV udativn emidaveLa.

OL mopomavw epmelplkég e€lowoelg ovopalovral €lowoslg Dalton mpog tipn tou AyyAou Xnpikou
Dalton, mou mpwtog Statunwoe to 1802 tnv apxtkn popdn Twv mapandvw efiowong. Itnv mpaén
XPNOLUOTIOLOUHE TNV akOAOUON armAn popdr) TnG mopandavw e€lowaong.

E=1,46*10" *F*%*y,*(e.-e,)
Ornou:
F =n Awvaia emdaveta (km?), u,= n tax0TnTa Tou avépou oto VoG Twy 2u=200cm, e, KaL e,=N

TAoN TWV USPATUWV 0To {NTOULEVO U OG Kal 0To U og Twv 2| avtiotowa (mb)
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EkTog amod tnv mapanavw oxéon, oAU eupeia epopuoyr BPLOKEL N TAPOAKATW OXEON LLE TNV onoia
umoloyilovtal oL pnviaieg efatpioelg twv vdatvwv emidpavelwv (AUVWY, TAPLEUTHPWY, AwWdwWY
EKTACEWV).

E=c*(1+ us/16) *(es-e,)
Omou:

E= n péon punviaia e€atpion (mm/unva)

Uy =n H€on pnvala taxutnto Tou avépou os UPog H=9,00m

e;Kale,= N HEYLOTN e, KOL N TPAYMOTIKY) TAon TwV udpatuwy Tng atpoodalpag (mb). O TIHECG
QUTEG TtpooSlopilovtal Pe BAon TIG LECEC NVLIOLEG TIUEG TNG Beppokpaociag. Mo UIKPEG Kal
ofabeic¢ Alpuveg i tapleutnpeg vepol (BaBouc<8,0m, OMwWG oL TMEPLOCOTEPEG EAANVLIKEG
Aluveg), ol TIHEG auTég mpoadlopilovtal pe BAon TIC LECECG PNVLIALEG TIUEG TG Bepuokpaciag
KOL TNG OXETIKNG uypaoiag tou agpa, AAUPBAVOUEVEC OO YELTOVIKOUG HUETEWPOAOYLKOUC
otabuoug. AvtiBeta yiwa peyaleg, Boabeiég Alpveg avti tng Bepuokpaciag agpa
XPNOLLOTIOLOUVTOL OVO OL LECEC UNVLIAEG BepOKPOOIEG TOU VEPOU TWV ALUVWV.

€= oUVTEAEOTAG €ATILONC. H TLUA TOU OUVTEAEDTH €EATULONG C YL LLKPEC USATIVEC ETILPAVELEC IE
ULKPO PBaBog (<8m), Aappavel tnv Tl c=11,25 kat yio oAU peyaAeg kot Bablég Alpveg
AapBavel tnv TR c=8,25. Ie evllauecou peyéBoucg kal PBaBoug Alpveg n TR TOU C

npocapudletal avaioya.

AkoAoUBwWG mapatiBeTal oYETIKO TAPASELy o UTIOAOYLOMOU TNG EATHLONG LLE TIC Tapanavw PeBodouc.
Nopdadelypa: No UTTOAOYLOTEL e TIG TAPATIAVW OXECELC N nuepnota (10.8.1994) katl n péon pnviaio
(AUyouotocg 1978), e€dtpion tou Alvaiou Tapeutipo Avappaxng MNtoAspaidag:
Aivovrat:
e Eupasdov uddrivng emubdvelac (Auvaiog kabpédtnc): F=0,285 km?=285.000m>
. Méoo Alpvaio BaBog tapteutnpa: H=4,35m
. Méon nuepnota Beppokpacia otig 10.8.1994: 32.6°C
. Méaon nuepnola oXeTikn vypacia otig 10.8.1994: hp=62%
. Méaon nuepnota taxvtnta aépa otig 10.8.1994: u,=2,2m/s
. Méon punviaia Beppokpacia agpa Auyovotou 1978: T,: 22,5°C
. Méon unviaia oxetikn vypaocia Auyouotou 1978: hp=56%
. Méaon pnviaia toxvtnto aépa Auyolotou 1978: u,=2,8m/s
NVon: Eneldn to péoco Babog tng Alpvng sival pikpo (apabng toptevtnpag pe Babog H=4,35
m<8,00m, Bswpeital 6tL n Oeppokpacia tng Avaiag enidavelog tavtiletol pe t Bepuokpacia
oagpa. Me Baon tov akoAouBo Mivako 11 Tou mopEXEL TN KEYLOTN TAON USPATUWY e cUUDWVA LLE TN

Oepuokpacio agpa £xoupe:
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Méyiotn tdon ubpatuwv (bar, mb)

%‘;aﬂ bar mb (°C) bar mb (°C) bar mb
1 0.00657 34 0.05318 67 0.2733
2 0.00706 35 0.05622 68 0.2856
3 0.00758 36 0.0594 69 0.2984
4 0.00813 37 0.06274 70 0.3116
5 0.00872 38 0.06624 71 0.3253
6 0.00935 39 0.06991 72 0.3396
7 0.01001 40 0.07375 73 0.3543
8 0.01072 41 0.07777 74 0.3696
9 0.01147 42 0.08198 75 0.3855
10 0.01227 43 0.08639 76 0.4019
11 0.01312 44 0.091 77 0.4189
12 0.01401 45 0.09582 78 0.4365
13 0.01497 46 0.10086 79 0.4547
14 0.01597 47 0.10612 80 0.4736
15 0.01704 48 0.11162 81 0.4931
16 0.01817 49 0.11736 82 0.5133
17 0.01936 50 0.12335 83 0.5432
18 0.02062 51 0.12961 84 0.5557
19 0.02196 52 0.13613 85 0.578
20 0.02337 53 0.14293 86 0.6011
21 0.02485 54 0.15002 87 0.6249
22 0.02642 26,42 55 0.15741 88 0.6495
23 0.02808 28,08 56 0.16511 89 0.6749
24 0.02982 57 0.17313 90 0.7011
25 0.03166 58 0.18147 91 0.7281
26 0.0336 59 0.19016 92 0.7561
27 0.03564 60 0.1992 93 0.7849
28 0.03738 61 0.2086 94 0.8146
29 0.04004 62 0.2184 95 0.8453
30 0.04241 63 0.2286 96 0.8769
31 0.04491 64 0.2391 97 0.9094
32 0.04753 47,53 65 0.2501 98 0.943
33 0.05029 50,029 66 0.2615 99 0.9776

100 10.133

Mna 32.60(:, (A (10'8.1994)=49,61mb, yla Kol 22,50C, (A (Auy. 1978)=27,52mb
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ATO TIC TTAPATIAVW TLUEC KoL amo tn Baotky oxeon hp=100e/e, mou amoteAel tnv n £kdpacn tng
OXETLKNC uypaciag Tou aépa, TTPOKUTITOUV OL OVTIOTOLXEC TTPAYUATIKEG Uypacieg agpa oto UPog HETPNONG
TOU aépa Twv 2m kat 9m avtiotolya:

€@m) = €; (10.8.1992)*hp/100=49,61*62/100=30,76mb
€(2m) = ©s (avy. 1875 hP/100=27,52*56/100=15,41mb

Me Bdon ta moapandvw, emAvoviag T avadepBeioeg oxéoelg umtoAoylopol tng e€ATHLONG (NUEPNOLOG
KOl pnviaiag) mpokUTeL OTL:

I. Huepriowa E§atpion (10.8.1994)
E=K:*un,*(es-em)=1,265*%10-4*220cm*(49,61-30,76)=0,5246cm/d
(um=uy=2,2m/s=220cm/s)
E=1,46*10" *F%%*u,*(e,-e,)=1,46*10" *0,285***220*(49,61-30,76)=0,6447cm/d
(F =0,285km?, u,=2,2m/s=220cm/s)
Il. Mnviaia e§atpion (Abyouotog 1978)
E=c*(1+ us/16) *(e.-e5)=11,25(1+9,818/16)*(27,52-15,41)=219,84mm
‘Omou n TN Tou Ug (taxUtnta agpa os km/h oto OPog 9m, Tou StapopPwveL TG CUVOAKEG
g€atuionc) urmtoAoyiletal amno tn oxéon:
U/ '~19=(Zm/z1)9
'Omou Uy, , Ug N TaxUTNTA AVEROU oTa 9m, U,=n ToXUTNTA TOU OVEUOU ion Ue 2,2m/s, 2,=9m, z;=2m,
o= ekBétng ioog pe 1/7.
Apa: uo/ 2,2= (9/2)"7 => us=2,2 (9/2)""=2,727m/s=9,818km/h

IV. Zuvbuaopéveg nébodot

Ot ouvbuaopéveg néBodol ekTipnong NG e€atuong & tng e€ATULOLELATIVONC, AmOTEAOUV GUVSUACOUO TWV
pneEBOSWV ooluyiou evépyelog & petadopdg palog. ESw evidooovtal ol MeTewpoAoyIKEG-KALLOTIKES
MéBoboL mou mou PBpiokouv gupeia edpapuoyn otV €MOTAUN Kol TV pagn: 1. Penman-Monteith, 2.
Blaney-Criddle, 3. Jensen-Haise, 4. Makkink, 5. Hargreaves, 6. Kirilova kot Ogneva, 7. Thornthwaite, 8.

Movtého Budyko.

1. YmolAoylopog s§atpodlanvong e tnv e€icwon Penman-Monteith

Eivat n péBodog mou kabiepwbnke amd tov FAO, amaltel opwg Ssdopéva mou Sev elval svkola
SlaBéopa. H mpwtn pnéBodog cuvduaopol, ylo Tov uTtoAoyLlopd tng e€atuiong amo uddrtivn emipavela,
SlatumwBnke amd tov Penman to 1948. O Penman cuvlUaoe TO evepyelakod Looluylo pe tn pUEBodo
petadopdg palag kal Snulovpynos pa  eficwon umoAoylwopol NG €€QTULOLSLATIVONG  OVOLYXTWV

vSatooUAOYWV amo HETEWPOAOYIKA apxeiot NAWaKAC oktwvoBoAiog, Bepupokpaociag, uypaciog Kot
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taxutntog avépou. Apyotepa (1965) n e€iowon Penman tpomomnoluibnke amd tov Monteith, wote va
urtohoyilel kot tnv eatpodlanvon amod edadikég emidpaveleg. Ta UETEWPOAOYIKA OTOLXEla TTOU
xpnowuorolel n uéBodog Penman eival n Bepuokpacia, n oxetiki uypacia, OXeTIKA NAlodavela Kal n

TOoXUTNTA TOU avERoU og UYPog 2 m amo tnv enidavela tou edddoud.

eninzdo avadopdas

Aywyyiotta vypactaxig efdruione atpa }
G L]

IxAna 12. Yypaotakn e€atuion BAGotnong Kat kivnon vepoU HEow GUAALKWY OTOUATWY

A x (kaBapn aktipofolia) + y * (evépyela puetapepOUEVN Ue TOUS VEPATUOVS
y+4

E¢atuoodiamvon =

900
0,408*A*(Rn—G)+y*W*u2*(es—ea)

y+A4x(1+0.34%uy)

Eéatuoodianvon ETo =

ETo= eatpiolblanvorn oe mm/pépa

R,,= nAtakn aktvoBolia otnv BAactnTikh emiddvela MJ avd m” kat avd pépa
G= mukvotnTa edadikig Oeppikig porg MJ avd m? kat avd pépa

T= péon nuepnola Beppokpacia agpa og VoG 2

u,=taxutnTa avépou o UPog 2u

e,=1iéon e€dtpong kopeopoL (kPa/°C)

e,=Tipayuatiki micon e€dtong (kPa/°C)
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es-e,=EAelupa nieong e€atuiong kopeopoL agpa (kPa)

A: n kAlon ¢ KapmUANG mMou TAPLOTAVEL T OXEON UEYLOTNG TAoNG USpATUWY Kol Beppokpaciog, otn

Beppokpooia tou aépa (kPa/°C)

v= Yuxpopetpiki otadepa (kPa/°C)

Itov napovopaoth, o (1 + 0.34 xu,) = (1 + :—S

r,= agpoSuVaLLKn avtiotaon

r= avtiotaong empavelag evog puAAoU (on pe TNV avtioTaon Twv OTOPATWYV KAAd PpwT{OPEVWV
UMWV TPOG LAl gyepys-

LAleyepyo €lvat GUAAKN emuidavela o€ m’ avd m? eSadikAC eMPAVELAC TTOU EVEPYA GUVELCHEPEL OTN
petadopad enidpavelakng Bepuotntag kat vypoaaoiag. Eival cuviBwg to Kopudaio PWTEVO TUNUA ULAG
TIUKVAG KOUNG. E€aptdtal amnod to idog tng BAAOTNONC KOL TNV TTUKVOTNTA TNG.

O mapayovtag entpaveLOKNG avtlotaong r, eplypadeL TNV avtiotacn tThe Pong uypoaoiag Héca amo Ta
aVolyHaTa TwV OTOUATWY, TN oUVOALKN GUAALKN aAAG Kot eSadikn emidavela. H agpoduvapiki avtiotaon
r,, TEplypadel tnv avtiotaon tng BAdotnong otnv avodikn kivnon tou agépa. Adopd tnv Suvapn TeLRNG
TOU 0€pa MoV KLveital péoa otn BAdotnon. H avtiotaon autr Twv OTOUATWY eNnpealeTal amod To KALpa Kot
™ Swbéoun vypaoia. Otav to $uUTO elval oTpecaplopévo, N avtiotaon auiavetal kot n Slabgoipun
eSadikn vypaoia neplopilet Tnv €atptotblarmvor). Fevikd oxVeL yla tnv nopedadrlaio BAdotnon otL:

LAI

LAl evepyo— 2

H g€atuion amd vdatvn emipavela pe tn pEBodo tou Penman Sivetal ano tnv eficwon:

A R, \%

E= 2 4+-—1 .F(u)-D (kg/m’d
Ay A Dy (u)-D  (kg/m°d)

omnov,

E : nAaupdvouca xwpayv mocoTnTA NHEPHOLAS EEATLONG avd m?” emibdvelag (kg/m*d),
v : Quxpouetpkog ouvteleotrc (hPa/°C),

A : n kAlon t™g kapmOAng kopeopol twv udpatuwv (hPa/°C),
R, : N oAwn kaBapr evépyeta aktvoBohiog (k/m?d),

A : nAavBavouoa Beppodtnta e€atuiong (ki/kg),

F(u) : nouvdptnon taxvtntag tou avépou [kg/(hPam?d)], kot
D : to éMelppa kopeopol Twv udpatuwy (hPa)
Emeldn n e€atuon E Sivetal o kg vepol avd TeETpaywviko PETPO emidAVELOC Kal NUEPA, SLapoUpEeVn UE

TNV TUKVOTNTA Tou vepou (kg/m?), mpokUmteL n avtiotoyn nuepriota s€dtuion E oe m/nuépa. TuvhRbwe Ta
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tellkd amoteAéopata Sivovtal oe mm/nuépa i mm/unva. Itn cuvéxela SIVETAl OXETKO TAPASELypa

uTtoAoyLopoU TG e€atpiong pe tn uébodo tou Penman.

Napadsiypa: Na umtoloylotet pe tn pEBodo Penman n e€dtuion tou prva Maiou tou Alpvaiou Tapteuthpa
dpayuaroc. (to 6doo¢ UTOpel va MAPEXEL OTNV ATUOCQALPO TIEPLOCOTEPN Uypooia Ot
oxéon Ue tnv éatuLon ULag uSATLVNC ETTLPAVELAC).

Aivovtat:
e 10 yewypadd MAATOC Tou TapLeutrpa eivat 40° Bdpeto (I.N.=40°B)
e n péon Beppokpaocia tou Maiou eival 18°C,
® 1 TaVUTNTA TOU avépou o UPoG 2 m mavw aro to €dadog eivat u, = 18 km/h,
® n OXeTIKA vypaoia sivat U = 65%,
e n péon nopatnpnBeioca nAlodavela ava nuépa eivat 12 wpeg, Kat
® 0 guvteAeoTC avaklaong sivat r = 0,06.
Auon

H e€atuion, umoloyiletal cupdwva pe tnv e€lowon Tou Penman w¢ €Ac:

A R
At \% . An ’ A I \%

-F(u)-D

OL eEMIUEPOUG TTAPAYOVTEC TNG OXEONG Tou Penman umoloyilovtal we e€nc:
I. YroAoylopog tng KAlong tng KounmUANG Twv KOPECSHEVWY Udpatuwv A: H KAlon tng KAUMUANG Twv
KOPEOUEVWY LUSpOTUWV A uTtohoyiletal amod tn oxéon wg eENC:

4.098 e,
A= m, (013 hPa/"C

omou:
e,=n Tigon kopeopoL Twv udpatpwv ot Beppokpacia T°C. H micon twv udpatpwy unoloyiletal and

NV akoAouBn oxéon:

17,27-T
_ T+237,3
e, =611 ¢

e=n Bdon Twv veméplwv AoydplBuwyv e=2,1718

T=n Beppokpaocio aépa o °C (T=18 °C). Ma autr Tn Bsppokpacia n ieon USPATUWY e, AVEPYETAL OF:

17,2718
e, =6,11-¢'%7 =20,647 hPa kat emopévwg éxoupe:
A= M = 1’298 hPa/°C
(18+237.3)

Il. YtoAoyLopaG Tou YPUXPOUETPLKOU OUVTEAEDTH V:

O PuxpoUETPLIKOC CUVTEAECTAC Y, EXELTIUA: ¥ = 0,67 hPa/°C
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l1l. YrtoAoyiopdg tng AavBavoucag Osppokpaoiog §ATHLONG TOU VEPOU A:
H AavBavouca Bepuokpacia urtohoyiletal amod tnv akoAoubn oxéon:
A=2.501-2,361T
apa A =2.501-2,361'18 = 2.458,502 kl/kg

IV. H guvdptnon the Taxutntag tou avépou F(u) ot kg/(hPa-m?d) unoloyiletal and thv akéAoudn oxéon
wg e§NG:
F(u) =0,26(1+0,54'u,)

omnov,
Fu= n ouvdptnon tng taxuTnTag Tou avépou kg/(hPa-m’d)
u,= n taxvutnta avépou os LPog 2 m amnd to £dadocg, (m/sec).
Mo taxvTnTa avépou u,:18km/h éxoupe u,:5,0m/s
Apa £XOUE:
F(u) = 0,26/(1+0,54'u,)=0,26(1+0,54*5,0=0,962kg/(hPa-m’d)

V: To éAAeLppa KOPESHOU TwV USpatpwyv D untoAoyiletal anod tnv eficwon wg §n¢:

D =e;-e =e,-Ues (hPa)
D = e,-e = e,(Ue,)= 20,647-(0,6520,647) =20,647-13,421=7,226 hPa

OTIOU N TLUN TNG LEPLKNE Ttieong Twv udpatuwv e mou Sivetal and tnv sicwon:
e=U-e, (hPa)

U=0,65, elval n oxeTkn vypaoia kat e = 0,6520,647 = 13,421 hPa

VI: YitoAoyLopag tn¢ oAk g kaBapr evépyelag aktivoBoliag Rn :

To dBpolopa Twv eLoEPXOUEVWV—EEEPYOEVWY aKTVOPBOAlwY elval oo pe R, = S,-L,, omou S, Tto
OAyEBPIKO ABpolopa TNG €LOEPXOUEVNG-OVAKAWMEVNG ULKPOKUUATIKAG oKTwoBoAiag kat L, n kabapn
MOKPOKUHATIKA aktwvoBoAia. To aBpolopa tnG EL0EPXOUEVNC-AVOKAWMUEVNG UKPOKUUATLIKAG aKTVOBOoALaG

T(POKUTITEL ATIO TN OX€0N WG €ENC:

S, =(1-1)-S, -(O,29-coscp+0,55-§)
onov,
r: o ouvteheotng avakiaong (albedo) ioog pe 0,06,
S, : N oktwoBoAio Bpax£wv KUPATWY 0TO €EWTEPLKO OpLo TNG oTpOodalpag S.. H aktvoBolia
TIPOKUTITEL WG OUVAPTNON TOU Yewypadlkol TAATOUC TOU MNAVO Tiou e€etaletal Kot

AapBavetal and tov M. 12 yia 1o phva Mato os yewypadikd mhdatog ¢=40° avépyetal os:
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S, =39,564 kg/m’nu
¢ : 1o yewypadlko MAAGTOG TG eploxng (b=40°T.M.)
n : OLTPAYUOTIKEC WPEG, KAl
N : ot duvatéc wpeg nAlodadvelag. Ot Suvatég wpeg nAodavetag N divovrtal otov Miv. 12 (ya
ta dedopéva tng aocknong Exoupe N = 14,2 wpeg) Kal oL TPAYUATIKEG WPEG NAlodAaveLag n,
oUpdwva pe ta Sedopéva Tou tpoPfAnuartog eivat 12.
Me Baon to mopamavw eAUOVTAG TN OXECN TIPOKUTITEL N AKOAOUBN N TLA Tou Sy

Sn :(1—0,06)39564(0,29003400+0,55%j:

S, =25.547,47 kJ/m?d
VII: H kaBapn pakpokupatiki aktwofoAia L, divetal and tnv akoAoudn eficwon
L =E, -f -0-(T+273)-4
onov,
Ln : n kaBopn ULKPOKUUOTIKN akTivoBoAia Ln
0: 1N otabepd Tou VOROU BEPULKAC EKTOMMTAS 0 = 4.910° (m?k*d), kat
E..  adldotatog ouvteAeoTnG mou, untohoyiletal katd Penman, amo tn oxéon:
E._=0,56+0,08-¢"°
(e= n TN tnc uepLkng mieong Twv udpatuwyv: e=13,421)
apa: E, =056 —0,08-13,421°° = 0,293

Nivakag 12: Méoeg punviaieg TLUES TNG ACTPOVOULKAG SLdpkelag nUEpag N o WPEG yla Yewypadkd TTAATN

() 36° — 46° oto Bbépelo Hutodaipto.

rewypadiké rdroc ¢ (°)

Mnivag
36 38 40 42 44 46
lav. 9,8 9,7 9,5 9,3 9,1 8,9
Dep. 10,6 10,5 10,4 10,3 10,2 10,1
Map. 11,7 11,7 11,7 11,7 11,6 11,6
Anp. 12,9 13,0 13,0 13,1 13,2 13,3
Mdd. 13,9 14,0 14,2 14,4 14,5 14,7
loUv. 14,4 14,6 14,8 15,0 15,2 15,5
loUA. 14,2 14,4 14,5 14,7 14,9 15,2
Auy. 13,4 13,5 13,6 13,7 13,8 13,9
Zemr. 12,2 12,2 12,3 12,3 12,3 12,3
Okr. 11,1 11,0 10,9 10,8 10,7 10,7
No&. 10,1 9,9 9,8 9,6 9,4 9,2
Agk. 9,6 9,4 9,2 9,0 8,8 8,5

O ouvteAeoTNn ¢ enidpaong tng vépwong f; umtoAoyiletal amno tn oxéon:
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n
f,=01+09-()
dpa, f,=0,1+0,9(12/14,2) = 0,861

KOLL CUVETIWG N TN TNG KaBaprg LAKPOKUMOTIKNG 0KTLVOBOALOG, avépXeTal OE:

L, = E, fi- 0 (T +273)"=0.293-0.861+(4.91-10°) - (18+273)"= 8.882.28 kj/(m’d)
En\Uovtag tn oxéon R, = Se-Ln ylat (Sa= 25.547,47 kj/m’d kat L, = 8.882,28kj/m’d) £xoupe:
R, = 25.547,47-8.882,28 = 16.665,19 kl/m°d
VIlI: TEAkOg utoAoyLopog tng e€atuiong E pe ™y péBodo (e§icwon) Penman:

AvTIKaBLoTWVTAG T MOpomavw uttoAoyloBeioeg TIPEG otnv e€lowon, TPOKUTITEL N aKOAOUBN T TNG

g€atuong E:

E= 1.2% -(16'665’19 J o[ =270 ) 0960.7,26 |=6842 ke/ma)
(1,298 +0.76) ) | 2.458.502 1,208 +0,76

He SeSopEVo OTL N TIUKVOTNTA TOU vePoUL eivat: p=1.000 kg/m?, mpokumtel ot n péon nuepriota e€dtuon E

Tou Maiou otnV PeEAETOUEVN TIEPLOXH QVEPXETOAL OF:

E=98%2 0006842 md & E=6842 mm/d
1.000

Emopévwe n péon ouvoALkr e€AatiLon Tou puva MdAlou avepyeTal os:

YEmaion = E*Nd+6,842mm-31 = 212,10 mm

2. YmoAoylopog tng fatpodianvong e thv e§iowon Thornthwaite
O Thornthwaite (1948) ©&nuwovpynos pla efiowon, mou pmopel va xpnolpomowndel yua
TeplopLopévn SlaBeopudtnta vepou. H eflowaon mou ekTd T pnviaia s€atpiodlanvon e Bacn Hovo tn
MEon unviaia Beppokpacia, €xeL tn Hopdr TNG OXEONC TTOU OKOAOUBEL Kal MAPEXEL TILO LKOVOTIOLNTLKA
QTOTEAECHATO OE UYPEG TIEPLOXEG E EMOPKN GUTOKAAL Y.

ET =16- 10-t ) p-N
: J 365

omnovu, ET, : nuéon unwviaia duvntikr rj Suvaukn eéatutotbianvon ETp (mm/unva),
Ly : 0Adyoc tng uéonc Siapketog nUEPac kade unva mpoc¢ nuépa Stapketacg 12 wpwv

_Mu-N
¢ 365

U 0 aplIuUoG NUEPWY TOU Unva,
N : nuéon dlapkela tne nUEPAC,
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ti : nuéon unviaio Jepuokpaocia o °C,

J : oetnotog beiktne Jepuokpaoiac, mou Sivetal amo T oxeon:

O unviaiog beiktng Gepuokpaoiog j; ivat ouvaptnon the uéang unviaiog Jepuokpaociac t kot urtoAoyiletou

ard tnv e€iowon:

1,514
j = (Ej A o¢ jy= 0,09t (anAonoinuévn popen)

o © MLO EUTIELPLKA TIAPAUETPOC TTOU elval cuvaptnon tou Seiktn J kot umoldoyiletal amo
oxéon:

a =(675"10°)P-(771%107)/*+(179*10°))+0,492

a =0,016J+0,5 (amAomoinuévn kata Serra Liopgn).

(H Stapopa Tou armoteAéouatoc Twv SU0 TUNWYV Eivat aueAnTéa)
OL TIEG Tou Tapdyovia Ly tou mapéxovtat otov MNivaka 13 o,B, avadépoviat oto yewypadkd MAGTOG TG
TLEPLOXNG UEAETNG OE GUVAPTNON HE TO Pva Tou £€tout. H xprion tou SlopBwTtikol cuvteleotr Bewpeital
amoapaitntn &otL kABe pnvag dev €xel 30 pépeg olte 12 wpeg nAtodavela. Ta pnviaia Aoutdv mocootd

WPWV NUEPAG ETTIL TOLE % WPWV NUEPOC TOU £TOUG £XOUV WC AKOAOUBWG.

MNivakag. 13a: Mnviaio ToocooTtd Wpwv NUEPAS % TWV WPWV NUEPAG TOU £TOUC.

B. lewyp MHNAZ

Métoc lav. @B Map  Anp.  Méi. lobv. lovA. Aly. Sem. Okt.  Noe.  Aek.
24 7,58 7,17 8,40 8,60 9,30 9,20 9,41 9,05 8,31 8,09 7,43 7,46
26 7,49 7,12 8,40 8,64 9,38 9,49 9,10 8,31 8,06 9,30 7,36 7,35
28 7,40 7,07 8,39 8,68 9,46 9,38 9,58 9,16 8,32 8,02 7,27 7,27
30 7,30 7,03 8,38 8,72 9,53 9,49 9,67 9,22 8,34 7,99 7,19 7,14
32 7,20 6,97 8,37 8,75 9,63 9,60 9,77 9,28 8,34 7,93 9,11 7,05
34 7,10 6,91 8,36 8,80 9,72 9,70 9,88 9,33 8,36 7,90 7,02 6,92
36 6,99 6,86 8,35 8,85 9,81 9,83 9,99 9,40 8,36 7,85 6,92 6,79
38 6,87 6,79 8,34 8,90 9,92 9,95 10,10 9,47 8,38 7,90 6,82 6,66
40 6,76 6,73 8,33 895 10,02 10,08 10,22 9,54 8,38 7,75 6,72 6,52
42 6,62 6,65 8,31 9,00 10,14 10,21 10,35 9,62 8,40 7,70 6,62 6,38
44 6,40 6,58 8,30 9,05 10,26 10,38 10,49 9,70 8,41 7,63 6,49 6,22
46 6,33 6,50 8,29 9,12 10,39 10,54 10,64 9,79 8,42 7,58 6,36 6,04
48 6,17 6,42 8,27 9,18 10,53 10,71 10,80 9,89 8,44 7,51 6,22 5,86
50 5,98 6,32 8,25 9,25 10,69 10,93 10,99 10,00 8,44 7,43 6,07 5,65
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Mivakag 13B: AlopBwTIkO¢ ouvteAeoTr ¢ e€atuLoLdLamvorg Aoyw yewypadkol MAATOUC

r.n. | ® M A M | | A z o N A

20 095 09 103 1,05 1,13 1,11 1,14 1,11 102 1 093 0,94
30 09 087 103 1,08 1,18 1,17 12 1,14 103 098 0,89 0,88
35 087 085 103 109 1,21 121 123 1,16 1,03 097 086 0,85
39 085 0,84 103 1,11 1,23 124 126 1,18 1,04 096 0,84 0,82
40 084 08 103 1,11 124 125 127 1,18 1,04 096 083 0,81
41 08 08 103 1,11 125 126 127 119 104 09 082 0,8
45 08 081 102 1,13 128 1,29 1,31 121 104 094 0,79 0,75

JTN CUVEXELX TwV OVWTEPW akoAouBel éva mapadelypa umoloylopou tng Suvntikng katd Thornthwaite
efatpodlanvonc ET,.

Napddsiypa: >tov lNivaka 14 mou akohouBel Sivovtal ol YEoeg pnviaiec Bepuokpacieg mepLoXAg ™G
AEKAVNC ATIOPPONC TOU XEWWAPPOU Alamatopepo Tou vopol PBLwTdag Tou omolou To KEVTPo PAPOUC TNG
Aekavng Bpiloketatl oe T.M. 36 Bopelo. Na ekTiunBoUvV oL HNVIAIEG KOL N €TACLA T TNG SUVNTIKAG
efatpiodlanvong katda Thornthwaite ET,.

Nivakag 14: Méoeg pnviaieg Bepuokpacieg meploxnc.

Mnvag , , Oepuokpaaoia , Oepuokpaoia
Oeppokpaoia Mnvag aépa Mnvag aépa
IAN 51 MAIOZ 18,9 2EMT. 20,4
QEBP. 6,5 IOYN. 24,2 OKT. 15,7
MAPT. 8,5 IOYA. 25,6 NOEM. 9,9
AMP. 13,8 AYT. 24,6 AEK. 5,8
ETOZ 14,92

BAua 1° : 3e mpwtn ¢don umoloyiletat n apxkn péon T tng duvntikig e€atodianvong (ET,), ékaotou

MNVa, TTou amoteAel To MpwTo okéAOG TG e€lowong tou Thornthwaite:

(ET, ), :16(10-@}“
J

Omnou:
e O Bepuokpaoies t; AapBdavovtat ano ta dedopéva tou Mivako 14
e O etrolog deiktng Beppokpaciag umoloyiletal and tn oxéon (J = Z]z )
1,514
‘EvBa: ji=0 pnviaiog Seiktng Beppokpaciag mou umohoyiletat and tnv oxéon j; = (g‘j

O cuvteAeoTig a untoAoyiletal and tn oxéon a = 0,016J+0,5 = 1,43
BAupa 2° : AkohouBsi o umoloylopdg tnG SlopBwpEvnG 1 TIPOCAPUOOHUEVNG OTO KALUOTIKG SeSopéva
EKAOTNG TEPLOXNG TEALKN TR TNG pnviaiag duvntikng e¢atutodlanvong ETp pe tnv eniAuon
™¢ akdAoudbng oxéong:
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ET,=(ET,), ﬂ
365
H péon duapketa tng nuEpag N Kol 0 aplBpog NUEPWYV TOU UAVA L, TIOPEXETOL OO OXETLKOUG TIIVAKEG.
BAuna 3° : H etfiola teAkr T tThg duvntikhg fatpiodianvoric ETp umoloyiletal we To dBpolopa Twv
pnviaiwy Tiuwy and tn oxéon:
12
ET, =Y (ET,), (mm)
i=l
BrAua 4° : H 6An epyacia urtoAoylopol TN OPXLIKAG KAl TS SLopOWHEVNG 1) TIPOCOPUOCUEVNC OTA KALUATIKAL

Sebopéva TNG MePLOXNG LEAETNG, Hopdomoleital otov MMivaka 15.

Nivakag 15: Extipnon tng Suvntikng e§atuioidanvonq ET,, pe tn péBodo tou Thornthwaite.

Méon  Mnviwaiog EtAolog  Zuvteleotng ApXLKN pEon AplBuog AopBwpévn
pnviaio  Selktng Selktng pnviaia NUEPWV péon pnviaia
Mrvag Beppl. Bepu. Bepu efatuloldlarivop tou pAva  e€atpiotdlanvon
aépa
t;(°C) ji JET, a (ETp) mm M (ETp) mm
lavoudplog 5,1 1,03 9,94 31 8,55
DeBpoudplogg 6,5 1,49 14,59 28 12,40
Maptiog 8,5 2,23 22,30 31 22,97
Anpiliog 13,8 4,65 48,00 30 52,32
Matog 18,9 7,49 78,95 31 96,31
loUviog 24,2 10,89 116,72 30 142,40
loUALOG 25,6 11,85 127,59 31 158,21
Alyouaotog 24,6 11,16 119,79 31 138,96
SeNMTEUPPLOG 20,4 8,41 89,08 30 91,76
OktwpPpLog 15,7 5,65 58,87 31 57,10
NoéuBpLog 9,9 2,81 28,38 30 24,12
AskEUBpLOg 5,8 1,25 12,18 31 10,23
‘Etog 14,92 68,91 68,91 1,603 726,4 365 815,3

H pebodog Thornthwaite eival 6ieBvwg n kataAAnAdtepn umoyndla yia peydAng KAUMOKAG
edappoyEG ektipnong Tng SuvNTIKAG €€ATULOLOLATIVONG Kol TNV afloAoynon twv ouvinkwv Enpaociag
SLOPOPETIKWV KALLATWY KOl YoLwv SLOTL £XEL TIOAU ULKPEG QUMALTHOELG €L0PONG SESOUEVWY CUYKPLTIKA e
GAAeC ueBOSouc. MEBoboL onwe n Penman (1948), mou elval ekdpAoelg Tou evepyelakol Looluyiou,
MPoUTOOETOUV TOAUTIAOKEG KALLOTIKEG TIOPOUETPOUG YL TNV aKkpLBr] €KTinon tg SUVNTIKAG 1 TNG
TIPAYHMOTIKAG e€aTuLoldlanvong. Edapuoyeg peydAng kAlpokag dev elval edKTEG AOYyW OUTWV TWV

TIEPLOPLOUWVY Kal €TOL N ouvnOng emthoyn elvol n xpAon HoviéAwv mou otnpilovtal ot Bepuokpaciec.
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Qotooo, n BLBAoypadia Seixvel O6TL Ta poviéda tou otnpilovtal pévo otn Bepuokpacio agpa £XOUV ULKPN
anodoaon 810t n Beppokpacia Sev eplypAdeL EMAPKWE TLG SLAKUUAVOELG EEATULONG.

Ou Aschonitis et. al., (2021), énwg AAOL €peuvNnTEG O0TO TAPEABOV, SnNUOUPYNOOV TIAYKOOULEG
Baoelg Sedopévwv TOTKWY OLopBWTIKWY ouvteAeoTwy, wote va PBeAtlwBel n amoteAeopatikoTnTa
EKTIUNONG TG unvwaiag efatpiodlanvong tng uebodou Thornthwaite ypnowomowwvtag wg Paon
avadopdg tn HEBoSO EKTIUNONG TNG TPAYHATIKNG e€atpioldlanvong tou FAO. H 616pBwon otnpiletal otnv
UTOBeon OTL ToTiKOoL S10pBWTLKOL CUVTEAECTEC TOU EVOWHATWVOUV TNV TOTIKA eMidpacn Tng TaxuTtnTag Tou
OVELOU, TNG uypaclag agpa Kal TNg NALOKAG aktwoBoAlag pmopolv va BeAtiwoouv thv amodoon Tou
opxlkoU povtélou Thornthwaite. H Baon Sedopévwv avamtuxdnke Ye Tn Xpron maykooplwv Paduidwv
Bepuokpaciag kal mpayuotikng efatuioldlanvong 50 etiag twv eAelBepa MPOORACIUWY KALLATIKWV
Bacswv 6edopévwy. OL SlLoBpwpEVOL CUVTEAEOTEG TIPOEKUOV WC MEPLKWC OTABULOHEVOL UECOL TNG
punviaiag avaloyiog ETr/ETp e€atpwvtog TG pnviaieg Tipég ETr A ETp mou sival pukpdtepsg twv 45mm/piva
(ETp<45mm/unva), 810tL autr n avadoyia yivetal s€apetikd aotadng yia xapunAég Beppokpaoieg (0mou
napatnpeital pikpn e€atuion). Me toug SLOpOWTIKOUC CUVTEAECTEG, OL XELUEPLVEC TIUEG (AekeuPplou,
Fevapn kot GAefapn) ektipwvtat €atpetikd UPNAA. I MEPIMTWON TOMOOECLOG OTIOU OAEG OL NVLALEC TIUEG
gfatploldlanvong sivat <45mm/univa, oL gpsuvnteg mpoteivouv T xprion Swopbwtikol ocuvtelsotn
TIOPOKELUEVNG TIEPLOXNAC N TNG APXLKAG TLUAG Tou povtélou Thorthwaite (xwpig S16pbwon). H andédoon twv
ENpoBepuLkwV SelKTWV HE TN Xpnon tng Slopbwpévng dpopuouiag BeAtiwOnke Tapa MOAU OTLG N UYPEC
BaBuidec. O SlopBwTikol CUVTEAECTEG Pelwoav TNV EKTIUWHEVN pnviaia ETp amod 37,2mm oeg 30,0mm Kol
v eTRola and 388,8mm oe 174,8mm. Mevikd, n apxtkn HEBoS0¢ UMoEKTIHA T SuvnTikn e€atpioLdlanvon
os €npa meplBallovta, evw oe uypad TEPLBAAAOVTO TNV UMEPEKTIMA (OnMavVTIKA) dpa ol SloBpwTtikol
OUVTEAECTEC LELWVOUV TO EKTIHWHEVO amotéAeopa. Ma tnv EAAASO oL SLopOwTIKEG TIUEG KUpalvovTaL Ao
1.1-1.5. H Baon Sebopévwv Twv Aschonitis et. al., 2021, Sivetal oTo

https://doi.pangaea.de/10.1594/PANGAEA.932638

4.3. M£60o60L TpoodLopLolol TG MPAYHATIKAG EEATLOLELATVONG

o Tov UTIOAOYLOUO TNG TTPOYHATIKAG e€atpioldiamvorg ETr pikpoU oXeTIKA Xpovikol SLaoTAATOC,
Ba amawteital n yvwon tou ouothuatog £dado¢ — dutd — oatpdodalpo. H péon TPAyHOTIKA
g€atploldlamnvor HeyoAUTEPWY XPOVIKA Teplddwv Umopel va TPOKUYPEL PE LKAVOTIOLNTIKY TIPOCEYYLON
CUVOPTHOEL TWV HECWV TILWV EUKOAA HETPACLUWY TTIAPAYOVIWY, OTWG N Ppoxomtwon kat n Bspupokpaacia
ogpa. H péon etnolo mpaypatikn €atpodlanvon pag meploxng e€aptdatat amno moAAoUg mapayOvTeg mou
ennpedlouv apeca N EPpeca tng e€ATLoN Kal T Stamvon Onwc to cuvoALko Uog BPoXNG KAl N KATOVOUN
™G Bpoxng, N Hopdr Kat n EKTacn TG GUTOKAALPNG, TO YEWAOYIKO XOPOKTNPLOTLKO KO Ol LETEWPOAOYLKEG
ouvBnKeg Tou emnpealouv TNV €EATULON KAl SLOTVON. Z€ [ia OUOLOYEVH) YEWAOYLKA, €85ADIKA KAl KALLATIKA

TLEPLOXN N ETACLA TIPAYUATLKA efatuioldlamnvor] Unopel va ekbpaotel wg cuvapTnon Tou €TACLOU UPoUG
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Bpoxng kat tng etnolag Beppokpoaoiag. Ol ONUAVTLKOTEPEG ATO TIC NULEUMELPLKEG HEBOSOUC elval ol
uéBodol Turc kat Coutagne kat OFDeop, mou neplypadovral otn cuvexela. MapaAAnla supeia epapuoyn
Bplokouv ol péBodol mpoowpoiwong Twv Aekavwy He Kuplotepeg neBodoug edpapuoyng tn uébodo tou
OUVTEAEOTN QIMOPPONG, TNG CUYKPLONG UE opoeldeig Aekaveg, Tn néBobdo Viparelli kat tn BeAtiwpévn péBodo
Tou udartikou Looluyiou (MEéBodog Thornthwaite-Mather).

OL TWEG TNG Méong etrolog Bepuokpooiag T, elval g0KoOAd UETPAOCLUEG 1 MmopoUlV va
TPOCSLOPLOTOUV LIE LKOVOTIOLNTLKI aKPiBELO LECW OXETIKWV SLOYPOUUATWY. Ma MEPALTEPW ATTAOTOLINCN Kall
npog anoduyr oPAAUATWY Ol OXETIKEC EELOWOELG TWV PeBOSwV Turc kat Coutagne tiBevtal und adlaotatn

popdn HE TNV eloaywyr] adlAoTatwy HETOPANTWY WG €EAG:

» Mé€Bobog Turc
O Turc (1961) avéhuoe Sebopéva Tou OUVEAEEE amo 254 AeKAVEG AMOPPONG, TOTOBETNUEVEG
TIPOAKTIKA 0€ KAOE HEPOC TOU KOGHIOU KOl CUCYETLOE TNV EEATULON HE TN BpoxomTwon Kot T Bepuokpaocia. H
TIOPATIAVW CUCYXETLON aMESWOE TNV akoloudn eficwon:

P

09+(P( )

ET, = o5

Omou:
ET,: n mpaypatikn n aAnbng eatpoidlanvon os (mm),
P: 10 HECO €TNOLO0 UYPOG KATAKPNUVIOUATWY (Mmm),
It AL : ZtaBepd Beppokpaciog umoAoyLouEVn amod tn oxéon:
L =300+25T+0,05T
‘EvBa: T: n uéon etnola Beppokpaoia ot °C.

O Turc mpoxwpnos MepATEPW Kal SLATUTIWOE pLa VEa Tpormomoinon tng e€iowaong, mou AapfBadvel urt’ oYy

™V enidpacn tng LetaBoAng tng edadikng vypaciog. H véa tpomomolnpévn e€iowon Turc éxel w¢ eEAG:

P+E 6 +K
ET =E= 10 5

P+E K

I+ +—

L. 2.1,

OTmou:
E : ne€atuon N n mpaypatikn e€atpiodlanvor oe mm, neptddou 10 nuepwv,
Ewp @ N ektypwpevn e€dtpon (otnv da 10npepn mepiodo) mou AapPBAavel xwpa Oe Yupvo

€6adog, umoBETovTag OTL Sev UTIAPYXEL KATOKPARUvVion av cupPaivel auty 6ev eival
peyaAUTEPN amo 10mm,

K : mnoapdyovtog kaliépyelag mou ekdpaleTal amno tn oxeon:
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K =25(cM/G)*?

Omou:
100M : eivol n tediki amddoon tng Enpnc UANG os kg/ha,
10G : To péyeBog tng epldSou avantuéng os LEPEC, Kal
C : ouvteAeoTnG KaAALEpYELaG,
Iy :  elvaln lKavotnTta e€ATULONG TOU a£Pa, UTIOAOYLOUEVN Ao TV akoAoubn oxéon:
[ =(T+2)-R> /16
Onou:

T: n néon Bepuokpaoia Tou aépa tng 10npepnc meplodou ot °C, Kall
Rs: n mpoomintouoa nAtakr aktivoBolia oe cal/cm® nuépa.
Ma TG KAWOTIKEG ouvlnkec tnGg Autikng Eupwrng, o Turc umMOAOYLOE OTL N TPAYUATIKN
g€atptotdranvon (ET,) oe mm/nuépa yia 10Apepeg meplodoug iva:
o) yLa OXETIKN vypacia RH>50%:

T

ET. =0,013-
T+15

(R, +50)

B) yta oxetikn vypaoio RH<50%

T
T+15

ET =0,013-

(R, +50).(1+50—_RHJ

70
Onou:

T =n uéon Bepuokpaocia o °C, kal

R =n nAwakn aktwoPolia oe ly/nuépa.

Andortownpévn popdn:

E = (0,90+H2)-1/2 yia H>0,316
Eivat mpodavég otL n e€iowon Turc LoyVeL yla TIc TLWEG H ol omoieg mapéxouv <1 ) ywa H=0,316. Na
ULKPOTEPEC TIUEC TOU H oxUeL n oxéon ylo SOOUEVEG TIUEG TOU PEoou etroou ULPoug Bpoxng P kot tng
pEong etrolog Oepuokpaaiag.

€ =1yuwa H<0,316

> ME£00obog MauvAidn
O NauAidng otn BeAtiwpévn péBobdo tou udatikol wooluyiou (BA keddhato YSatikol Mdpol), n
orola meplA\apBAavel TNV USATOCUYKPATNGT, UTTOAOYILEL TNV TPAYHATIK e€aTuioldlamnvor] wg eENG:
Otav untdpxel pnviaio 0datikd mMAedvaopa, tote Etr=Etp,

Otav 6pwe kataypddetal pnviaio vdatikd EAelppa, tote ETr=P-1+AS
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omou:

P: unviaia katakpnuviopata

I: YSatoouykpdtnon

AS: Katavalwon edadikng vypaciag (dtadopd eSadlkng vuypaciag TPEXOVTOC UV HELOV TNV

eSadikn vypacia mponyoUUEVOU HAvVa).

Mo ta petewpoloyikd dedopéva TNG doknong mou Sivetal oto téhog tou BLBAlou, o Turc eKTLUA TNV €THOLA
Etr=418,31mm, onUavVTIKA UKPOTEPN TOU HMLOOU TNG avtiotolyng duvntikng Etp=904,5mm. Adalpwvrag
omod TA £TACLA KATAKPNUViopaTa, tnv €Tiola Etr mpokumtel uSatoouykpdtnon ion pe 28,39mm, oAU

KOVTA 0TNV 0OpOLOTIKH TLH TNG YLO TOUG MAVEG TIoU epdaviletal uSatTiko MAeovaopa (29,86mm).

> MEBobog Coutagne
H pnébodog Coutagne, tTnNg HEONG €TNOLAG TIUAG TNG MTPAYHUATIKNAG e€atuiodlanvong Baaoiletal ota

16l 6edopéva pe tn nEBodo tou Turc yla Tov umoAoyilopo. H oxéon mou Statunwoe o Coutagne £XeL w¢

g8ne:
P
ET, =E=P(1—Tj
Ornou:
E,ET,kaLP = oOnwg £xouv oplotel mapamndavw and otn péBodo tou Turc,
| = eilvatl ouvdptnon tng Beppokpaciag n omoia divetal anod tn oxeon:
| =800+140T (mm)
T = nuéon etiola Beppokpaocia aépog ot °C.

Ot mapanavw e§l0WOELC LOXUOUV UOVO EQOToV To UYo¢ TNG Bpoxomtwaon¢ meptéxetatl UeTaél Twy opiwv 1/8

ko 1/2 bnAabry ikavoroteitat n akéAouvdn axéon:

SPSl
2

@ | —

NMepintwon 1" : 3t mepintwon mou to UYPoc tne Bpoxdmtwong sival pkpdtepo i UeyaAUTEPO TOU
eMelppotog porg toxvouv ta akolouBa: EGv to UPog TnG BpoxdmMTwong ival HIKPOTEPO
Tou 1/8 tote TO EAAElUpO PONG LooUTOL TPOG TN PPOXOMTWON KAl CUVENMWC Kol
amoppor dev AapPavel xywpa. loxvel SnAadn n oxéon:
E =Py (P<1/8)
Nepintwon 2" : Eqv to UYPoc Bpoxomtwone eival peyaAltepo tou 1/2 tote t0 EMAElUpO pon¢ eivat
avefAptnTo, omoTte N Bpoxontwaon npoacdlopiletal ano tnv efiowon:

ET, =E=%=200+35-T

E,ET,kaLlP = oOnwg £xouv oplotel mapamnavw and otn péBodo tou Turc,
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s—L 1a(r]>lJ
4~r]Y 2

Andorownpévn popdn:

1
e=lywan<—
ywa 1] g

<n<

€=1-nvyua ( )

oo |~
N[+~

» Mé£0obog Ol' Decop

O Ol Decop yla ToV UTTOAOYLOMO TNG MPOYHOTIKAC e€atuioldlanvong, SLotUmwaoe TNV MAapoKATW

eflowon:
ET
E=P-|1-exp —-—2
P

Omnou:

E = netnola mpaypatikn e€atuiodlanvor) oe mm,

P = netiola Bpoxdémtweon o mm,

ET, = netiola duvnukn e§atpioidiamnvon oe mm.

» Movtého Budyko

H gfaton eival o peyaAUtepog katavaAwtig vepol nou nEdtel otn otepLd. H yvwaon tou
pey€boug tg Ba Pondrocel otnv avamtuén vEwv otpatnylkwyv Sloxeiplong twv udatvwv mopwv. To
povtélo Budyko ekTipd tnv maykoopla €€atuion Kot 6& XpnolUOTMoLel TOTKEG MANnpodopieg alhd povo
Sebopéva Bpoxomtwaonc Kat BAGotnong mou mapexouv ot dopuddpol (Mianabadi et al., 2019). H oxéon
HeTalL pHEoou eTOLOU ULPOUC KATAKPNUVIOUATWY, TIPAYHOTIKNAG KAl SUVNTIKAG EATULONG KaL ATIOPPONG OF
KAlpaka Askavwv amoppong, eénynbnke amod opkKeTd PUOLKA, EUMELPIKA, KOL OTOTIOTIKA USPOAOYLKA
povtéha. To Siktuo Budyko, (1948, 1958, 1974), apylkd ovamTUXONKE ylo va EKTULNCEL TNV TPOYHOTIKA
efatuion unmd otabepég ouvOnkeg kal Slvel tn oxéon HEONG ETAOCLOC TPAYHOTIKNAG €EATULONG, HEOWV
ETAOLWY KATOKPNUVIOUATWY Kal Seiktn Enpaociag o eninedo AekAvNG Amopponc, YVWOoTH Kal w¢ N KAUTTUAN
Budyko. @swpeital anmAo kal xpelaletal Alya dedopéva oe oxéon pe AAa mepimAoka povtéAa. EKTog amd
TNV QUECN EKTMNON TNG €€ATULONG, XPnowdoroleital yla va diamotwbel o Babudg avramdkplong tng
anoppong o AAAAYEC TWV KALLOTIKWY dedopévwy. ITnpiletal otnv unoBeon OTL n PEon eTROLA €EATULON
eAéyxetal and tn Swabéowun uvypacia, amdé To KATAKPNUVIOMOTA KOl TNV atpoodalplky {Atnon mou
oxetiletal pe tnv aktwoPBoAia. e MOAU Enpec TepLloXEC N eEATHLON MMOpPel va GTACEL TOV TIEPLOPLOTIKO
TIAPAYOVTO TWV KOTOKPNUVIOUATWY. AvtiBeta, os TIOAU UYpPEC TEPLOXEC, N €TAOla e€dTULon pmopel va
dtaoel tnv atpoodalpikn {Atnon A tn duvntiky e€dtuton, SnAadr) TOV EVEPYELAKO TIEPLOPLOTIKO

napayovta. Eav n SlaOgoun evépyela sival apketn yla tnv e€atuion tg Stabgoung vypaoiag, n etnola

142


https://www.sciencedirect.com/science/article/pii/S0022169420305497#b0060
https://www.sciencedirect.com/science/article/pii/S0022169420305497#b0060

Aaoikn Yépodoyia & YSativol Mopoti-Tkavatoiog X.

gfatulolblanvorn Umopel va TMPOOEYYIioEL Ta €TNOlA KOTOKpnuviopata (mou amoteAoUv TEPLOPLOTLKO
uypaolakd mapayovta). Eav n Swabéolun evépyela dev elval apketr, Tn etnola efotuloldlanvon
nipooeyyilel TN Mpaypatikn efatpodlanvor (EVEPYELOKOG TIEPLOPLOTLKOG TTOPAYOVTAC). XPNOLLOTIOLWVTOG
o UbatTkd oollylo OAAG Kal TO €VEPYELOKO LOO(UYLO, TO TPOTEWVOUEVO Hovtédo Budyko pmopei va
Sloywpioel v efatpodlanivory oe udatocuykpatnon kot Stamvor] (Mianabadi et al., 2019) kot
neplypadetal w¢ deiktng Enpaociag mou eival o Adyog TNG €Tnolog €EATULOLELATIVONG TIPOC T £THOLA
KOTAKTNUViopata. Avaloya pe TV EnpotnTa TN NEPLOXNG KAL TOUG EPLOPLOUOUG o€ SlaBEoLpo vepo N ot
evépyela, n e€atpion ekppaletal amno TG akOAoubeg €LOWOELC:

E R
7 - 1 o6tav ?n — 00 (moAV énpég ovvOnkes)

R
E - R, 6tav ?n — 0 (moAV vypéc ouvOnKes)

E, n péon etnota e§atuion, P, katakpnuviopata kot R, aktivoBolia.

H ox€on mou cuvdeel TV amoppon Q pe ta Katakpnuviopota P, tnv e€atuion E kot th Xpovikn LeTaBoAn

, , as
TWV LOATIKWY amoBepdTwyY - » Evau

—=P—-Q—-E & R,=pAE+H+G

A= 0 havBavwv deiktng e€ATLONG TOU VEPOU, N TTOCOTNTA BEPUOTNTAG TTIOU OUTALTELTOL YL VE PETATPATEL
1lyp uypoU vepoU oe atpo Xwpic petaBoAn tng Bepuokpaociag. Latent, onuaivel AavBavwv Seiking,
KPUPUEVOC SelkTng Kal Tpogpxetal amd tn Aatwiki AEEn latere mou onpaivel va PEVEL KPUUUEVO,
KoAupévo. AavBdvouoa sival n emumpooetn BeppudTnTa MoU amalteital wote va aAAGEEL N KaTtdoTaon
£VOC UypoU Kol vo peTaBel autd os agpla popdr. Mo to vepd otn 1 atm kat toug 100 °C (onueio

pPOACHOU TOU vepou otn 1 atm), o delktng e¢atpiong lvo 2.25 + g.
B ' ' 1 atm), o 8« €6 fvat 2.25 + 10°J k

H= opBoloyikog deiktng pong Bepudtntag. e avtiBeon pe tov mponyoupevo Seiktn, Sev AapuPavel xwpo
oA\ayf TNG KATAoTHOoNG TOou UALKOU (ammd uypr O af€plo) KoL N EVEPYELD UETADEPETAL UECW

QYWYLLOTNTAG LETAED USATVWVY ETILPOAVELWV KOL ATUOTHALPAC.

G=H pon edadikng BepudtnTag. e strola Baon, n kabopn pong edadikrg Bepuotntag Bewpeital otL ival

aueANTEQ.

Alalpwvtag TNy €€lowon TNG aKTVOPBOALOG LE TO KATAKPNUVIOUOTO TIPOKUTITEL OTL:

R,_pAE H
P P P

O 8eiktng Enpotntag d)z%
H yevikn e€lowaon Budyko maipvel teAikd tn popdn ;E=F(%) (Mianabadi et al., 2019)
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> Movtélo Rutter kat povtédo Gash
IXeTIKA avadEpOnkav oTo ponyoupevo kedpdalalo tng Ydatoouykpatnong. MNa neplocdtepeg mAnpodopieg

(Rutter, 1964, 1967, 1970, Rutter et.al 1971, Gash 1979, Gash et.al, 1995).

4.4. NapatnpnoEeLS ENL TG TPOCOUOIWONG TNG EEATULOLSLAIVONG

‘Eva. oAokAnpwpEvo povtého ou Ba meplhappavel OAeg TIG Slepyacieg TG porg tou vepol péoa
and 1o ovotnua €dadog — dutd — atpoodalpa Kal Ba Baociletal os KoTALlWUEVEG DUOLKEG apxEC Ba
anoteAovoe TO LOAVIKO pOVTIEAO, TO omoio Ba pmopovce va e€dappocBel ylo TNV EKTNON TNG
efatuloblanvong os kabe mepimtwon. Ouwg, n dnuoupyia evog TETOOU LOAVIKOU HovtéAou Sev elval
Suvatn ylati ol Stepyacieg tng porg Tou vepoUL Sev ival amOAuTa KATAVONTEC KAl yLoTL KON KoL €AV NTAV
KOTOVONTEG N paBnuatiky Toug amodoon AOyw Tou MAROOUG TWV ATIALTOUMEVWY TIAPAUETPpWY Ba ATav
avédiktn. Etol ta poviéAa mpooopoiwong tng €atoldlarmvonc mokilouy, and ta mAEov cUvOeTa, mou
avadépovral ot puolkéc Slepyaoieg mou Siémouv tnv efatpioldlanvon, €wg Ta TAEOV AmAd, TOU
Baoilovtal oe amAég cuoxeTioelC TNG €€ATULOLSLATIVONG HE O HOVO GUOCLKA TTapAPeTpo. Eneldn opwe, n
HETPNON TNG TPAYHUATIKAG ocuvtedoluevne otn ¢uon efatulolblamvong €xel amodelyBel SUokoAn Kot
Samavnpn, 0KOUN Kol oApepa yivovtal ToANEC TPOOTIABELEC YL TNV AVATITUEN EUTMELPLKWV N NULEUTELPLKWVY
MOVTEAWV UTIOAOYLOMOU TNG. EToL, £xouv SlatunwBel moAAG povtéla mou KaAUTITOUV SLadopeg EMPUEPOUC
TTUXEG NG e€atpioldlanvong. Onwg eival dpuaotkd ta poviéda autd dev eival Suvatov va avadepBolv oto
TapoOV Keipevo Omou €yve pia mpoonadela Talvopnong wv dtadpopwv npooeyyioswv Aappavovtog umoyn
TI¢ tpoUmoB£aelg mou BETOUY, TIC ATALTAOELS TOUG O Sedopéval Kal TNV MPAKTIKA edappoyr mou £Xouv.
ITa EPLOOOTEPQ LOVIEAQ EKTIUNONG TNG TPAYHUATIKAG €aTULOSLamVOnG amd GpUTOKOAUMUEVEC EMLPAVELEG,
elval xprown n ektipgnon tng duvnuikng efatpodiamnvong. Otav n Swabsowotnta vepol elvatl
TIEPLOPLOUEVN, N TIPAYHOTIKN efatpioldlanvon elval Pkpotepn and tn duvntikn. Autd epdaviletal ota
MOVTEAQ, £(TE EUMELPLKA UE CUCXETIOELG, £lTe e Bewpnon Twv SLEPYACLWV TTOU CUCKETL{OVTAL JIE TN PON TOU
vepoU péoa oto cuotnua £5adog — dputd — atpdodatpa. Etol, yia Adyoug sukoAiag, Ta dtadopa LovieAa
EKTINONG TNG SUVNTIKAG KaL TNG TPAYUOTIKNG €atuioiblanvong, taflvopouvtal o ekeiva ou Bacilovral
o€ ouoyetioelg kal ekeiva mou Baocilovral otig diepyaoieg tng e€atpiotdlamnvonc. H tafvopnon auth av Kot
elval avBaipetn, ekdpdlel pla oepd POVIEAWY, TIOU Kupaivovtal omd ta mAéov Bswpntikd £wg Ta
KOBaPWE EUMELPIKAL.

Qotooo, olpdwva pe toug Koppa, Rains, Hulsman, P. et al. (2022), ta UTtOAOYLOTIKA LOVTEAQ
£XOUV COBOPA HELOVEKTAUATO OTNV TPOOTIAOELQ QVaopAOTOCoNE TWV YAWVWY Slepyoctwy. Agv uTtoKoUouv
og duoLka dpLa OTwe N eyyUTNTA USATIKWY TIOPWV KAl TO EVEPYELOKO LoolUyLo. EMumAéov To «palpo KOuTi»
™G eKmaidevong UTOAOYLOTIKWY pnxavwy gpmodilel tnv  epunveia  ayvowvtag tnv emnidpaon
€€ATOUIKEUUEVWY LETAPBANTWY KOL QVAOYKWYV TIOU TPEMEL va OUMMEPANdBoUV OToUG UMOAOYLOMOUG
TPOKeLPEVOU va BeAtiwOel n Stadikacio katavonong. O TIo TEPLOPLOTIKOC MOPAYOVTOG AELOTILOTIOG TWV

MOVTEAWV eKTIHNONC TNG EEATULONG OE TOTIKO €TMESO €lval N UIKPN AVTUTPOCWIEUTIKOTNTA EKTIUNONG TNG
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o€ TayKooula KA{paka. To maykOopLo povtého Amsterdam yla OpASELYUA TIOU EKTLUA TNV €ATULON, TNV
umoAoyilel w¢ To ocuvolo Twv akdAouBwv mapapétpwy: 1. E€atuon akdhumtou edadoug, 2. EEatuion

avolytwy udatocuAloywv, 3. YIIOAOYLOWOG XLlovioU, 4. YSaTtoouykpatnon.

Onwc mpoavadépbnke, n peBodog Thornthwaite eival SteBvwg n kataAAnAotepn unodndLla yla
MEYAANG KALHaKOC edapLOYEC EKTIHNONG TNG SUVNTIKAG e€OTULOLSLOTVONG SLOTL amattel povo BepUokpaoieg
Kol Sldpkela nuépoac. levikd, umoekTidd tn duvntikn efotpioldlanvony oe &npa meptfalovia. O
Thornthwaite eniong, 6 Aappavel urt’ 6PV Tou Tov TUTO KAl TNV TUKVOTNTA BAGOTNONG KATL TTOU YIVETAL
LLE TNV EL0OYWYH TWV OXETIKWY CUVIEAECTWV USATOCUYKPATNONG. ITNV MEPIMTWAOn AOLOV TOU EPLAOTIKOU
6aooug Osocoalovikng (BA oxetiki doknon HeTA to Kedpalaio YSatikwv Mopwv), kKaBwg kol o AN
avtlotoixwg EnpoBepuikd meptBaiiovta, opBwG o MauAidng MPooBETEL TIG TIHEC USATOCUYKPATNONG OTLC
EKTIHWHEVEC TIHEG duvnTikNG e€atutatdlamnvon Thornthwaite wote ot TEAIKEG TIHEG va TPOOeyyioouv £ToL

KoAUTtepa TV mpaypatkotnta (BA Yoatikol Mopot-BeAtiwpévn péBodog Ydatikol Iooluyiou).

5. AIANINOH KAI YITOAOTIzZMOzZz TH2

H Alanvor) oe maykooula KALMOKO EKTLUATAL WG To 59% tng E€atuiodlamvong amd toug Wang-
Erlandsson et al., (2014), wg to 71% amd toug Gerrits et al. (2009) kal to 64% amno toug Good et al., (2015).
OL Good et al., emiong 6ivouv 6% yla TNV e€dtLon Tou Saaikol TamnTa Kot 27% yla tThv udAToouyKPATNON.
Ot Novak & Havrila (2005) otnv avadopd Twv peBodwv uttohoylopou tng Slamvong twv dutwy, avadEpouv
OTL Ol EKTIMNOELG TNG OUVOALKAG eTROLG e€atotdianvong otn I'n eival mepinov 0,5m UYog vepou. Ao
QUTN TNV MOoOTNTA, N dlamvor aviupoownelel To 70% TnG oUVOALKNG yRivng e€atpioldlanvong, dnAadn
0,336m vepoU. H Samvor] katavaAwoel To 40% TG ynivng aktvoPfoAiag. Autd onuaivel otL n Samvon
elval lowg o onuavtikdtepog mapdyovrag pubulong tou ynivou evepyslakoU ooluyiou. H Siamvon

kaBopilel tn Pputikg Mapaywyn oAAA emnpedlel Kol tn Bepokpacia Tou agpal.

H pelwon tng BAdotnong pe tn popdn amoddowong emnpedlel tn Oeppokpacio agpa (BA
neploocotepa oto kedpahato Ydatwol MNopol). To otpég tng Stamvong dnuoupyeital ota dutd amod tnv
EMNewpn Slabéoou vepou. Avadépetal otnv aneleuBépwon eowteplkol VEPOU, xapaktnpiletal amod
koBuotépnon, evw n €EATULON £XEL TUO QUECO XOPOAKTAPO KoL avodEPETAL TEPLOCOTEPO OTNV
aneAeuBEpwon eEwteplkol vepou. H meploodtepn dlamvor AapBAvel Xwpo ApKETEG WPEG | LEPEG LETA TO
eNMelo6810 BPoxnc evw n udatoouykpdtnon ivat aupeon. Katd péco 6po, n dpeon uypaocia mou eEatuiletal
(e€atuon mou otnv oucia TG elval udatoouykpdtnon) PpEOnKe va péVeL oTnv atudoodalpa 8 HEPEG EVW N
Slwamvon (Stamveodpevn uypaoia) cuvnBwg pével otnv atpoodalpa 9 pépes. TUpdwva pe toug Wang-
Erlandsson et al. (2014), n atpuldpevn vdatoouykpdtnon sival mBOavotepo va emOTPEYPEL Ao TV
ATHOohALPA WG KATAKPNUVIGHOTO CUYKPLTIKA KE TO SLanveOevo vepo. O KUKAOC TG s€dtuLong ival mo
TOTILKOC Yylot TNV USATOCUYKPATNGON OUYKPWWOUEVOC HME T Slamvor, €Ttol N USATOCUYKPATNON YEVIKA

OUVSEETAL QUECOTEPO LIE TNV TINYN TNC EEATULONG CUYKPLTIKA e tn Starmvor]. H udatoouykpdtnon Kupiwg
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AcLToupyEL WG EVIOXUTAG TOTILKWV USPOAOYIKWV KUKAWV KT Th StdpkeLla Bpoxepwv meplodwv. And tnv
GAAN mMAgupa@, n Samvor MOPAMEVEL ASELITOUPYIKA KOTA T SLApKELa Enpwv MePLOdwv Kal petadEpeTol
OonoO TOV QVEUO O TOAU MEYAAUTEPEG QMOOTACEL], OTIOU UMOPEL va AELTOUPYNOEL WG CNUOAVTIKA TNyn
vypaociag. Etaol, ol dtadopeg xpnoeLg yng ocupnepldEpovtal SLadpopeTIKA w¢ PO TIG AelToupyieg dlamvong
Kol udatoouykpatnong. MNa mapadelypa, n petatponn dacoug oe KoAALEPYELa, Sev EMNPeAlEL LOVO TO
MEYEBOG avaKUKAWONG TNG uypaciag oAAd Mmopei va emnpedlel Kol TOUG TPOMOUG QUTAG TNG
OVOKUKAWONG 08NywvToG € avadLlavoul Twv udatikwv nopwv. ETol, ol aAAayEg XPriOEWV yNnG Kmopouv
va £XoUV oUVOETEG EMLSPAOCEL 0TO aTHOODALPIKO HEPOG TOU USpOoAOoyYLKOU KUKAou (BA Teplocotepa 0TO

kedalalo YSdtivol Mopot).

OL péBobol pétpnong tng Stamvong oxetilovral pe to pEyebog kat TN duon Twv dutwy. Ta HKpA
duta tomoBetouvtal og HKPA eAeyxOpeva KAELOTA Soxela, OTO Omolal 0TN CUVEXELA LETPATAL N Slarvon),
w¢ n anwAela vypaciag and to doxeio (Stadopa Bapoug mpwv Kal petd). Mia mapaiiayn the nebodou
anotelel n pétpnon tng Stamvong e GuUTOUETPO. To GUTOUETPO £ival VoG OPKETA PEYANOG UTIOSOXEQS
TIANPWHUEVOG HE XWHA, 0TO omoio avantuooovtal ta putd. O mubpévag, ta pavn Kat n edadikn embavela
tou Soyelou oteyavomololvTal MARPWCE, WOTE N povadikn dtaduyr vypaociag va yivetal péow tng SLamvong
™¢ BAdotnong. H Siarmvor] petpdrat pe aAhayn tou Bdpoug tou Soxeiou. O pubuog Siamvong divetal and
TN oxéon:

Kgs vepou mou e€atpiletal / Kgs mapayopevng Enpng UANG

H avaloyia autr ylo to KaAapmokl sival nepinov 350 Kg. Ie mapdadsiypo mapaywyng 3600Kg, auto Ba
xpewZdtav 1,26 X 10° Kg  1.260 tn &nAadn 30 cm Bpoxomtwong (umoAoyilovtag TV €ktacn Tou
amaltteitat yla tnv kaAAEpyeta). AeSopévou OTL To KaAaumokL eival Bepuvr) KaAALEpyeLa TTou n Bpoxomtwon
elvatl ouvnBwe Alyotepn & n e€dtuion peyaAltepn, n avaykn apdeuong eival peydAn. ITIC MEPLOCOTEPES
TMeSLVEG TIEPLOYEG TNG XWPAG TIOU TO Katakpnuviopata dev emepvouv ta 500-600 mm, n KoAALEpYELa
KOAQUTIOKLOU gival aslpopikd acupdopn adou e€avtAel Toug untdysloug udpodopsis.

Ze aveyyixteg mepLoXES tng Apadoviag, oxedov To oo vepO tnG BpoxnG mou MEPTEL, SlanvEeetal ano tn
BAdotnon. e KAMOLEG MEPLOXEG TO Mocooto PpOAvel 1o 85%. Katra tn Sidpkeia tng Iwng £vog
KOAQUITOKLOU, Slamnvéetal oxedov to 99% tou vepol mou amoppodouv oL pileg tou. MpoKeluévou va
dwtoouvBEéoouy, To GUTA TPEMEL va 0VOIEOUV T OTOUOTA TOUG, XAVOVTOC £TOL EYAAEG TTOCOTNTEG vEPOU.
Mpoketpévou va AdPouv CO, ta ¢uUTd MANPWVOUV TO KOOTOG UE HEYAAEC amwAeleg vepol. To udatikd
SUVOLKO NG aTtpoodatpag sivat xounAo (-300 bars, -30 MPa). Evtog twv UMWV dUwC, N OXETIKA uypaoia
elval 100%, €tot To udatikd Suvaulko eival 0 MPa. N'vwpllovtag tn Beppokpacia Tou pUAoU (Umtdpxouv
Opyava HETPNONG) KOL QVATPEXOVTAG OTO OXETIKO TivoKa BepUokpaoiag-oXETIKNAG vypaciog (UTtapxeL oto
Slabiktuo), mapexetal To ENelpa nieong e€atuiong (Vapor pressure deficit, VPD). Auto umoloyiletal wg n

Sladopd tng mocoTnTAg Uypaciag HeTOEU TOU aépa Kal TNG UYPAOoLag KOPETHOU Tou agpa. Elval n ditadopd
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niieong e€atuiong petaly dpUuAou Kol agpa Kot avtutpoownelel tn Suvapn kivnong e€66ou NG vypaciog

agpa oo ta GpUAa (Zyrpa 13).

Kopeoudg Meppaddov EMeyipa
W0ON, ExeTun uypacia (RM) SON Ixenun wypacia (RM)
o Seppdrepo
atpoTo tAsysa
elvan peyohltzoo
Wuppdeepog adpag YWniotzpo WPD
o o 0o o 0 L
f e o 0 0 e o o 0 0
/
Mbpra /
ebarulSutvou {
oo
\
\ L
\. e o
® o @ 0
Ocpuitepog alpal
e ® 0 0 0 e ® & 0 0
e o o e o o
L L

E€atuion
Swanvedpevou
vepou

Awarnvon

E0WTEPIKO ata dutd
VEPO TIOU
anoBaAAeTal oo ta
OTOMQTA TWV
dUAN WV

IxAua 13. a. Avanapactaon tng Stadopd nieong e€atpLong Letagy GdUAAOU Kal aépa.

(https://blog.ucsusa.org/carly-phillips/what-is-vapor-pressure-deficit-vpd-and-what-is-its-connection-to-wildfires/)

B. Ix€on Alamvong-e€aTuLong

Ta ¢putd avantvocovtal KaAd os TLEG VPD petagu 0,4 -1,6 Kpa. YroAoylotrg VPD mapéxetat oto dtadiktuo.

Evéewktikd, avadépovtat ot ouvbeopol (https://www.doctorgreenhouse.com/vpd-calculator) &

https://www.appstate.edu/~neufeldhs/pltphys/transpirationbasics.htm
H oxéon mou cuvdéeL to VPD pe tn Stamvon E gival:
E = [VPD/BP]*g.,

E: 0 puBuog Samvorc oe mmol H,0 m? s™
VPD: to éN\elppa riieong e€atpong os KPa
BP: n Bapopetpikn mieon o KPa (101.3 oto eminedo tng 6dAacoag)

Zow: N AYWYLLOTNTA EEATULONG VEPOU TWV GTOpATwWY (400 mmol H,0 m?s™)
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1. EIZATQrH, ANTIKEIMENO

Q¢ ubatikol moOpol voouUvtal, OTta TAQIOLO TOU TAPOVIOG, TO OUVOAO TwV OSUVAHEVWV Vo
aflomonBolv mnywv yAukoU vepou, yla TV aeldoptkr) KAAuPn Twv uSATIKWY oVayKwV OAwv Twv EUPLwv
OVIwV. EmMopévwg pe tnv €vvola udatikwv opwv, voouvtal OAs¢ ol Suvatég TnyEC YAUKOU vepoU Tou
AQueoa f EUUeoa, UmopolV va XpnoLdomnolnBouv yia tnv emilucn OAwv 1 HEPOUC TWV USATIKWY OVayKWVY,
OTWG €lval OL TNYEG, T VEPA TWV XEWMAPPWY, TWV TOTOHWY Kal AlUvwy, ol umoyelol uSpodopelg, ol
TEXVNTEC USPOCUAANOYEG, OKOHUN Kol To vepd Twv emnefepyacpévwy Bloloylkwv kobaplopwv i To
adalatwuévo Balaoovo vepo.

Me Sedopévo OTL To SuvApevo va XpnolpomolnBel, LeTA amd GuOoLKO, XNULKO 1 UIKpoBLOAoOYIKO
KoBaplopd (emefepyaocpéva aotikd anopAnta, adalatwpévo vepd KAL) vepd amaltel tnv edappoyn
elOIKWV TEXVIKWY, OV QmMOTEAEL OVTIKEUEVO TOU MAPOVTOC Tovhpatoc. Emiong ota avtikeipeva Ttou
TIAPOVTOG SEV EVIACOOVTOL OL USOTLKOL TTOPOL TWV UTIOYELWY UOPODOPEWY, TTOU OMOTEAOUV QVTIKELUEVO TNC
uTtoyelog udpoyewloyiag (av Kal o poAog-Babuog avamAnpwaong Tou amoteAel PACLKO OVTIKEIUEVO TwV
LSATIKWY TOPWV), KABWC Kal TTNYEC, TTou SnULoUPYOUVTAL LE TNV EMOVEUDAVION-EKPOPTLON UTTEPKEIHEVWV
UTO Tileon umoyelwv udpodopéwv peydlou Baboug. Me Toug USATIKOUC TIOPOUC TWV UTIOYELWV
vbpodopewv peyalou Baboug, KabBwg Kol TwV avtiotolywv ekdopTlopeVwY NywV (rmou dev eival eUKoAa
QVIXVEUOLUEC) aoxoAsital n emotApn TG udpoyewAoyiag (LSlaitepa pe ta Twv Pabséwv f péoou Padoug
UTIOYELWV USpodopéwv). Baotké avrtikeiuevo twv «Ydatikwv [lopwv» ota mAaiola ToU ToPOVTOC
uadnuarog eivat n Slepeuvnon kal 0 UMOAOYLOUOC TwV Sltadeoiuwv (SLaKIVOUUEVWY) EMLPAVELAKWY
USATIKWVY MOPwWV, O€ eNiMedo Aekavwy amoppone N TUNUATWY AEKAVWVY aTTopPOrG.

H Soun tou Kelpévou, HETA amo pia cuvtoun avodopd ota mpooayoueva udatodoptia Twv
KOTOKPNUVIOUATWY KOL OTNV TIPWTOYEVH QmWAela NG udatoouykpatnong adopd Tov UTOAOYLOUO TOU
npocayopevou LSaTIKoU Suvaulkol kat Tou Slapopdolpevou ULSATIKOU O0olUYIoU TwV AsKavwv
anoppong, He TG LeBOSOUC TOU OCUVTEAESTH aAMOPPONG, Twv oposldwv Aekavwy amnoppons (uéBodog
Viparelli) kot tn BeAtiwpévn pébBodo tou udatikol Looluyiou, omwe autn StapopdwOnke amnod tov MavAidn

(MowAidng ©. 1997, 1998).

2. ANAZKOMHzZH TQN NAPATONTQN TOY YAPOAOTIIKOY KYKAOY

2.1. KATAKPHMNIZMATA

levikd, n avoadpopd oTa KATAKPNMVIoOHOTO plot LEAETWUEVNG TEPLOXNG Yivetal emi tn Bdon twv
UTIOPXOVTWVY O QUTAV Kataypadwv, epooov BERata oTn HEAETOUUEVN AEKAVN UTIAPXOUV Opyava LETPNONG
™¢ Bpoxodmtwong (amAd f avtoypadLkd). TNV MEPUTTWAN TTOU EVTOC TNG LEAETOUHEVNG AEKAVNG UTIAPYOUV
TiEPLOOOTEPA TOU €vOC Opyava pETpnong (e€alpeTikd omavia TepimTwon o ASKAVEG XELLAPPWYV) TOTE O
uTtoAoyLopoC TNC Bpoxomtwong Baciletol site oTov MANCLECTEPO TIPOG TO UECO UPOUETPO KOl TO KEVTPO

Bdpoug opyavo kataypodng, eite akolouBeital n péBodog tou Thiessen A n pEBOSOC Twv LoOUETWY
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KOUTIUAWV. EMeldn opwe ta mopandvw umtoAoyloBévta ) ekTiunBévta Katakpnuviopota §gv amnyouv oTig
MECEG OUVONKEG TNG AEKAVNG, KATL TTOAU oUVNBLOUEVO yLa TIG EAANVLKEG Kall OXL LOVO XELLOPPLKEG CUVONKEG,
TPETIEL VAL VIVETAL OVOAOYIKI) TIPOCAPHOYN TOUC OTLG oUVONKeG Kal Ta Sedopéva Tou PEGou UPOUETPOU TNG
MeAeTOUEVNC Aekavng. Otav AoV eVviog TNG AEKAVNG 1 oTa OpLa QUTAC OEV ATAVTATAL KAVEVAG OTOOUOG
METPNONG, TOTE avalnToULE TOV eYYUTEPO KAl KUPLWE TOV QVTLITPOCWITEVUTIKOTEPO TPOC TIG LECEG CUVONKEG
™G AekAvng otaBud PETpnong, ta dedopéva Tou omolou ot ouvEXeld TpooapuolovTal e T XpRon Tng
TomKNG PpoxoBabuiboag tng meploxng kot tTnv VPopeTpikn dtadopd PeTaty tou UPOUETPOU Tou oTabuol

METPNONG KAl TOU HECOU UPOUETPOU TNG HeAeTOUEVNC Aekavng (Mépoc I).

2.2. YAATO2YTKPATHZH- EEATMIZH — AIANNOH

JulntROnkKav EKTEVWE OTa Tiponyoupeva Kedalata.

3. TA AAZH Qz BPOXOMMOIOI

Elval opketd yvwoto otL to §400¢ cUUBAMAEL 0TO oxnUATIONO Bpoxwv. AvtiBeta, Bewpeital Ot n
kataotpodn twv Sacwv odnyel oe pelwon Twv Bpoxwv Kal otn Snuloupyia MepLoCOTEPWVY ENPOBEPUIKWY
ouvlnkwv. Q¢ EMIOTEYAOUO TWV TOPOTTAVW KoL TIPOKELWWEVOU va BeATiwBouv (aw€nBolv) oL ouvOnkeg
Bpoxnc dtadopwv mepLloXwY MPOTEIVETAL N SAcwon 1 avadAcwon TWV YUUVWV TUNUATWY TWV TIEPLOXWV
QUTWV. Itnv AdpLkr, OTOU EMXEWPNONKE N AVAOXEON TNG EMEKTAONG TNG €PAUOU Ue ¢GuTEUOELS, N
npoonddeleg otédhOnkav pe emtuxio. Me to mépag tnG BPoxng N vypacia mou cuykpatiBnke amod
BAdotnon, e§atpiletal avfAvovtag TNV Uypaoiol TOU aEpa Kol SNULOUPYWVTOG EUVOIKO UIKPOKALLA, N
apya ¢ptavel oto €dadog kat Tou Sivel Tn dSuvatdtnta va tnv anoppodnosl oAokAnpn. N’ autd Afyetal
OTL oto ddcog mavra Bpéxel SVo popég. EmumAéov, pia povo eviAikn ofld pmopel va amoBAAAeL pe T
Slamvon tng MoAAEG ekatovtadeg Altpa tn pépa (Maveétag, 2019) kabopilovtag £€TolL To UKpOKAipa. Me
OlUTO TOV TPOTO, Ta SAcn SNHLOUPYOUV Kal MPOCTATEVOUV Ta SIKA Toug anoBéuata vepol (\Wohlleben,
2018). Onwg avadépbnke oto mponyoUpevo KedAAAlo, N USATOOUYKPATNON KUpiwg AELTOupyel WG
EVIOXUTAG TOTUKWV USpoAoyikwv KUKAwV Katd tn OSLdpkela Bpoxepwv mMeplodwv, evw n Siamvon
TLOPOUEVEL AEITOUPYLKN KATA TN SLApKeLla Enpwv MePLOdwV Kot HeTadEPETAL ANO TOV AVEMO OE MOAU

MEYAAUTEPEG AMOOTACELG, OTIOU UMOPEL VA AELTOUPYNOEL WG ONLLOVTLKE Tty vypaciag.

MeVIKA LOYUEL KOTA KAvOva OTL T SACLKA OLKOOUOTHATO QTTAVTWVTIAL OTLG TIEPLOXEG TNG YNG HE
peyaAa U KatoKpnUviopatwy. AvtiBeta, os eploxég pe Uikpa VPN Bpoxng epudaviletal mrwyr Saoikn
BAaotnon. Qaivetal 6t ivat Suvatov va untapéel avgnon Tng mimtouoag BPoxng amo TNV ToPoUcia Tou
ddooug amd TNV TAUTOXPOVN OUuVemidpacn tou avayAldou. ITIC OXNUOTWOUEVEG TOTUKEC PPOXEC
avayAudou, To §ACOG LE TNV TAPOUGCLA TOU KAl KUPLwE LE TNV avopolopopdla Kot Thv e€aLpETIKA Tpayeia
e€wteptkn endpAveLd Tou, eMLDEPEL HELWON TNEG TAXUTNTOG TOU AVOSIKA KWVOUEVOU Q€PQ TOV OTOLO Kol

umoxpewvel va avuPpwOeil. EToL Pe Tov TPOMO auTo, evieivetal n ektovwon Katl n PuEn tou agpa yeyovog
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TIou au&avel To LYPog Twv Bpoxomtwoewv. Emiong, n katd Perrin pikpr YUEN tou umepdvw Tou SACOUG
aépa, Aoyw ¢ pwrtoouvBeong Twv 6evdpwy, Ba 06NYNOEL 08 CUUNIUKVWON USPATUWY KAl EMOUEVWE OTO
oXnNHaTopo Bpoxng.

Kata kavova n nmelpwtikn yn Bploketal PnAotepa and tn BdAacoa. To vepo, Aoyw PBapltntag,
KUAQEL TAVTA OTO o XOUNAO onpelo, Kal £€tol oL Amelpol Ba eixav amoAutn Enpaocia. Autd amotpémnetal
péow otabepol avedoblaopol Mou MopEXouvV Ta clvvedd TOU oxnUati{ovial oToug WKeavoUlg Kol
METAdEPOVTAL HEOW TOU QVEHOU. O HNXOVIOPOG QUTOC WOTO0O0 Asltoupyel pHOvVo oe amdotacn Alywv
XALOUETPWV Ao TNV aktr). oo mpoxwpdApe pog TNV evdoxwpa, TOoo 1o £npod yivetal To KAlpa, emeldn ta
ocuvwveda yivovtal Bpoxn kat eéadaviovral. ‘Hon peta amoé 600 km to KAlpa eival toco &npd mou
eudavilovral ol mpwteg £pnuol. H {wn Ba ntav duvat oucLaoTIKA UOVo O Hla otevhy Awplda otnv
e€wTtepLKA —TtapaKtTLa {wvn Twv NMElpwy, To eowTePLkd Ba nTav Enpd. Eutuxwg oW ultdpyxouv ta dacn, n
popdn BAaotnong pe T peyalutepn GuAALK eTLPAVELD, OVA TETPOYWVLKO HETPO SACOUG AMAWVOVTOL OTLG
KOMES 27 m” UM Kot 30 m* BeAoveg (Wohlleben., 2018). Ekel mévw cuykporteital éva pépog g BPoxAg
KoL e€atpileTol Savd apéowc. EmutAéov, To kahokaipt Ta Sévtpa katavolwvouv avd km? éwc kat 2.500 m?
vePO, To omolo emotpEéPouv oTNV ATUOoHALPO HECW TNEG AVATVONG. Ao Tov ot autd Snuoupyouvtal
TAAL oUvveda TOU otnv mopeia Kwvolvtal pog TNV evdoxwpa Kol Petatpénovtol Eava os Bpoxn. To
mavidbt autd ouveyiletal Sopkwg, pe amotéleopo va edodlalovial PE VEPO OAKOUA KAl OL TILO
OTOUOKPUCUEVEC TIEPLOXEG. AUTH N avtAla vepoU Aettoupyel TO0O KAAQ, WOTE O£ KATIOLEG UEYAAEC TIEPLOXEC
™G NG Onwe o Apaddviog, oKOUA Kol OPKETEG XIALASEC XIALOUETPA HETA OTNV EVEOXWPO OL BPOXOTITWOELG
6¢e Sladépouv autd autég otnv oktr). Movadik tpoUndBeon: Oa mpénel anod t OdAocoa PEXPL KAl TV
TIO QTMOMAKPUOMEVN ywvia va umdpxel 6Aacog, otav Kataotpadel To MAPAKTO 8AC0C, TO cuoTNUA
KoTappEeL Kol autd oupPaivel évtova otn NA Bpallhia 6mou n amoiAwon tou TPomikol SAcoug
ocuvbualetal pe ekeivn Tou mapaktou ddcoug Mata ATAGVTIKOL.

H avakdAudn autng tng amioteuta onUavilkig aAAnAeédptnong odeiletal otn Pwoida Anastasia
Makarieva kat to §AcokaAd Tng Victor Gorshov (2007) mou apykd avalntnoav tnv enidpacn tng Taiyka- Tou
peyaAUtepou ddcoug otov mAavntn, Twv dacwv NG Zinplag kat tou Kavadd- oto kAipa tng Bopelag
Aclag. H opdda peAétnoe moAAd Siadopetikd ddon maykoopiwg kot kaBe dopd katéAAnye oto (6o
cuumnépaopa. Eite empoketto yla Ppoxepd 6Aon eite yla tn opnpikn TAlyKa, mAvia ta SEVIpa ATav eKeiva
mou Soxéteuav tn LWTIKAG onpaoiag vypacio otnv evboxwpa.

H avakaAupn otnpixBnkel oe anAni ¢duotkny Kot eplypAdeLl To MWE N EATULON TOU vePOU amd Ta
Sévtpa 0dnyei-kateuBUVEL TOUG AVEUOUG. AVEUOL TTIOU KLVOUVTAL KOVTA OTNV £MLPAVELA TNE YNG, TIEPVOUV
amod TEPLOXEC UE MEYAAn e€atuion. EToL, Ta SAON KUPLOAEKTIKA «poudAve» TOV UYPO O€pa amd TOUG
wkeavoug kat n Slepyaocia ovopaletal «Blotik aviAia tng atpoodalplkig vypaciag». IUpdpwva pe tnv
Makarieva: “ta édon eivat ouvOeta, autooUVTNPOUUEVA CUCTAUATA TIOU SNULOUPYOUVE Bpoxn Kot

enion¢ kuptot odnyoi T™MC ATUOOPAIPIKNG KUKAOQ@OPIaG Twv aVEUwV. AVAKUKAWVOUV TEPAOTIEC
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TTOOOTNTEG AEPA Kol Kata T Sladikaoia, eVEpyomoLlouv avéUous mou Slauolpdalouv tnv vypaocia otov
nAaviTn”. Autol ol avepol Stacyilouv tnv Acia kal petadépouv vypaoia amo tnv Eupwrnn péow TNG
21Bnplag otnv Kiva kat tn MoyyoAia. Avepol ou divouv Bpoxn Kol cuvtnpouV ylyavtiaio moTaula 0nwe o
Oum, o levioél, o Aévag, o Apoup, o Tavyk Toe kat o Kitplvog motapog kat motilouv kal Bpgédpouv éva anod
ta 8U0 moAunAnBEaotepa €6vn otn M. ZOpPwva Aondv pe tn Bswpia Twv Makarieva & Gorshkov, To vepo
nou e§atpiletal ano ta 6Aon HEow THG USATOCUYKPATNONG Kal TNG Slanvorg cuBAleL otn dnuoupyia

vVEwv Bpoxodopwv olvvedwv. Ta &don Aoumdv, Sev mapExouv povo tnv uypacio aAAd Kal Toug

OoVELOoUG Tou T petadEpouv. ANMWOTE, oL dvepol SnpLoupyolvtal and Bepuokpaclakég Stadopeg Kal o

agpag ota daon eivat PuypdtepoC.

H Bewpla autn mpokdAeos To Kuplapyxo SOy TNG LeTewpoloyiag OtL o {eaTdg agpag avulwveTol
XAUNAWVOVTAC TNV ATUOOPALPLKI) TILEGN OTA UTIOKEIEVA OTPWHOTO KoL SNULOUPYWVTAG £TOL XWPO OTNV
empavela wote va eloéNBel o avepog. To B€pog yla mapdadsypa, n ynivn emidavela {eotaivetal
YPNyopoTepa Kol TIPOCEAKUEL TN SpOCEPH] Uypasia TwV WKeaAvwyY. JUpuPwva Opwe Ke tn Makarieva kot To
Gorshkov, umtapyel kat pa Sevtepn Slepyacia mou Kamoleg GopeG UMopel HaAlota va yivel n kuplopyn.
‘Otav 1o vepo efatpiletal and to §Acog SnUoupywvtag cUVVEDQ TIOU LE TN OELPA TOUC UYPOTIOLOUVTOL WG
Katakpnuviopata, To aépLlo yivetal uypo kKat kataAapBavetl Alyotepo Oyko. ETol, EAATTWVETAL N TIiEon TOU
a€pPa Kal auTog odnysital opl{ovTia amod MEPLOXEC UE UIKPOTEPN CUUTIUKVWON. ITNV MPAEN, 0LUTO ONUAiveEL
OTL Ta Tapadktia §aon otpofiifouv tn Balacovi alpa, poudwvtag vypacio Kol 08nywvtag Th mpog Ty
evboxwpa Omou teAlkd Ba emotpéPel otn yn Ue TN popdn Bpoxnc. Edv umapxel cuvéxela otn {wvn Tou
S8aooug mpog TNV evloxwpa, 0 KUKAOG UIOPEL VA GUVEXLOTEL CUVTNPWVTACG UYPOUC AVEUOUC yLol XIALASEG
XAopetpa. H BOswpia avatpénel Tnv napadootaky okéPn: Aev gival n aptoodaipky kKukAodopia mou
KotevBUVEL TOV UYPOAOYLKO KUKAO, 0AAG 0 USPOAOYIKOG KUKAOG Iou KateuBUveL TV KukAodopia tou

agpa.

O gpeuvnTég avakaluav 6Tl n 6An Stadikaoia otopatd otav koBovtal ta S£vipa ou Bplokovtatl
ota mapaktia dacn. Eival oa va Xl KAToLoG Lo NAEKTPLKN avtAia kot vo Byalel amod To vepd tov aywyo
avappodnong. 2tn Bpalhio omwe avadEpBnke, oL CUVETELEG eival RGN aloBNTEC: ITo TPomKG 6ACOC Tou
Apoloviou emikpatei 6Ao kat peyoutepn Enpacio. XTnv KeEVTpLK EUpWTN, oL TEPLOXEG eVTOg {wvng 600km
glvat evtog tne wvng avtiiag avappodnong kat e€akohouBolv va umapyxouv dacn mopd Th cuUpPikvwon
TouG. H Bewpla g&nyel to yeyovog OTL mapd TNV amootaon and Toug WKEAVOUC, QMOUOVWHEVN SACWHEVN
evboxwpa Aappavel Toon Bpoxn 0on Kal n aKTOypapun evw un dacwuévn evboxwpa eival Enpn. Eniong, n
Bewpla autn e€nyel yiato ta 6aon and tnv Tdiyka €éwg tov Apalovio, Sev avamtuooovIal EKEL TIOU TO
KAlpa eivat katdAAnAo ald otL Snuioupyoulv To KAlpa. Z0udwva pe tov Douglas Sheil, e€eldikeupévo otn
Aaoikry OwkoAoyia oto NopPnyiko Mavenotipio Emotnuwy tng Zwn: "Ooa éyw uadet Ewe twpa odnyouvv

OTOo ouunépaoua OtL n Blotikn avtAia gival cwoth Kol MOPEXEL TEKUNpiwon ¢ SUVUUNG TWV TTOTOUWY
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génywvrac puaiiota to «kpuo noapadoéo tou Aualoviou»”. Ano to Mevapn €wg tov lolvio ou N Askavn tou
Apadloviou eival Puxpdtepn TOU WKEAVOU, LOXUPOL AVEHUOL TIVEOUV amto Tov ATAQVTLKO Tipov Tov Apalovio.

AnAadn, akplBwe To avtiBeTo amno to avapevopevo cludwva e TV Kuplapyn Bewpla Tng Metewporoyiag.

Ta 6aon Kwvodopwv Tou Bopeiou nuiodalplou £xouv pla emmAéov Suvatotnta va ennPEA{ouV To
KAlpa kot tn Slaxeiplon tou vepol. EKAUOUV TEPMEVIA, OUGLEC TTOU apXLKA XPNOLUEVOUV OTNV Auuva
gvavtla oe aoBévele¢ kal mopdcita. Av autd ta popla ¢Bdcouv otnv otpododolpa, n uypaocia
CUUIUKVWVETAL yUpw Tou¢. Etol Snuoupyouvtotl SUo $popEg o mukva cUvveda arm’ OTL OTLG TIEPLOXEG
omou Sev unapyouv dacn. H mbavotnta Bpoxng aufavetal kal avtavakAdatal emumAéov yupw oto 5% tou
nAtokoU ¢wtog. To Tormko KAlpa yivetal mo Spooepd -6poctd kol uypacio €ival oL TPOTIUACELS TWV

KWVOhOpwWV.

IxAna 1: H oxnUoTkn mapdotaon TG cUUNUKvwaong —uypomoinong (Condensation) kat tng Slamvorng

H onuaocio tng avakukAolpevng vypaciog mou Bpedel T PpoxEg, sixe umoekTunBel péxptL to 1979
omote n Bpalil\tdva Metewpoloyog Eneas Salati Snpooleuce €peUVEG LOOTOTIKNG CUOTAONG TOU VEPOU TNG
Bpoxng tng Aekavng amoppong tou Apaloviou. Nepd avakukAOUHevo amd Tn SLlamvor TEPLEXEL
TEPLOOOTEPA HOpLa Bapéwg ofuydvou —LodTomo 18 CUYKPLTIKA HE TO vePO Tou e€atuiletal amo Toug
wkeavouc. H Salati €ds1§e 6tL n pon Bpoxn tou Apaloviou mPoépxeTal and tn dlamvor Tou idou tou
6A00UG. INUEPA, Ol LETEWPOAOYOL TAPATNPOUV Ta pevpata aépa o LPog 1.5 km. Elval yvwotd wg South
American Low-Level Jet, kat puooUv amno tnv AvatoAr mpog tn Auon dlacyilovtag tn AeKAvn anoppong Tou
Apodoviou kat pOdavouv otig Avdelg 6mou avaykalovral va kateuBuvBolve NOTLa. AUTOUC TOUG OVELLOUG OL
ETILOTIOVEG TOUC OVOUALoUV «ImTApEVA TTOTApLOY. To ImMtdpevo motduL otu Apaloviou umohoyiotnke OtL
petadépel 6on moodtnTa petadépsl Kal o i6log o Apaloviog kdtw otn n, onwg avadépsl o Antonio
Nobre, évag epeuvntrg Tou KAipatog oto EBviko Ivatitouto Alaotnptkig Epeuvag tng Bpadlhiag. Ma kamota

XPOvLaL oL emLoToveg Bewpoloav OTL Ta UTTApeva otauLa adopolcav povo tov Apalovio. Tn Sekaetia
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Ttou 1990 6pwg, o Hubert Savenije, évag YopoAdyog ato Texvohoyiko Mavemniotruto Delft, dpxloe va epsuva
TNV avakUKAwaon tung uypaciag otn AUtk Adplkn. XpnoLUOTIOLWVTAG LETEWPOAOYLKA OTOLXELa, BprKE OTL
TO MOCO0OTO TNG BPOXNG TTIOU TIPOEPXETOL Ao Ta ddon Ntav avénuévo dpBavovtag to 90% otnv evdoxwpa.
To evpnua auto e¢nyet to yatl otn {wvn ZaxéA tng urtoocaxaplag AdpLkng n Enpacia €ylve €viovn PETA TNV
efadavion Twv Mopdktiwy dacwv Tou £Aafe xwpa to teAeutaia 50 £tn. Onwg mpoavadEpdnke, oL

KOTAANAEG Spaoelg (PUTEVOELG) UITOPOUV VA AVALPESOUVY TO TIPOBANUA AUTO.

‘Evag and toug pabntég tou Savenije, o Ruud Van der Ent, cuveyilovtag tnv €psuva tou SackdAou
Tou, OnuUIoUpPyNoe £va TOYKOOULO HOVTEAO aepopeTadEPOUEVNG uypaciag, TaxUTNTAG QVEUOU Kal
Beppokpociog pe BewpnTIKEG EKTIMAOELC EEATULONG KAl SLamvorg, Wote va Snuoupyriost To 1° povtélo
poNG vypaoiag o KAlpaka peyoAUtepn amd auth Twv Aekavwy anoppong. To 2010, o Van der Ent* kat ot
ouvadeldol Tou dnuoocieuoay Ta anoTeAEopaTa TOU HovTéAou: MNaykoopiwg, to 40% Kot MAEoV OAwWV Twv
KATOKPNUVICUATWY TIPOEPXETAL atd TN OTePLA. Ta UMTAUEVA MoTApLa Tou Apaloviou apéxouv to 70% tng
Bpoxnc mou médtel otn Aekavn amoppong tou Rio de la Plata, koAooolaio motdpl mou ekteivetal otn NA
Nota Apepikr. O Van der Ent mpog peydAn tou €kmAnén, Bpnke otL n Kiva 6éxetal to 80% twv
KOTOKPNUVIOUATWY TNG amo Tn Auon, Kuplwg vypacio Tou ATAAVTIKOU TTOU OVaKUKAWVETAL amod To Bopelo
8a00¢ NG Zkavdvafiag kat Tng ZBnpiag. To talidt £xel Stadopa otadla mou SlapkolV 6 1) MEPLECOTEPOUS
pHAveG—KUKAOL Slarmvonc Stadéxovtal Bpoxomtwoelg dtadexopeves amo véa Stamvon. To napadofo elvat
nws n Kiva Bploketal otov Elpnvikd Qkeavo Kal OUwG, n uypacio mou AauBAvel MPoEpPXETaL amd TN

pokpuvn Auon.

IXAna 2: Ta ovopalopeva evaépla TOTAPLA VOl ETILKPOTOUVTEC AVELOL TTOU CUAAEYOUV TNV uypacia amnd
ta &don kot Sivouv Bpoyn o€ ATMOUAKPUOUEVEG AEKAVEC amopponC. Ta UTTAUEVA TTOTAULA TOU
Apaloviou mapéxouv to 70% tng Bpoxng tng NA Notwag Apeptkig katl to 80% tng Bpoxng otnv
Kiva €pxetalr amé tn Alon x4aplc ta Uttdpeva motapta tng iPBnpiag, (Snupoocicuon mou

avarnopayetol and tov Pearce, 2020).
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Akopa Kat ekeivol ou audloBntolv tn Bewpia TG BLOTIKAG avtAiag, dExovTal MwE N anmwAegLa Tou
8Ao0UG £XeL HEYAANG EUPEAELOC KALLOTIKEG ETUMTWOELS. H amoPidwon Twv daowv XIALASEC Xpovia TpLy,
guBuvetal yla tnv gpnuomnoinon tg AvotpaAiog kat tng AuTtikng AdpLkic. Eival mAéov umapktdg o dofog
OTL N TwpLVNA Kot HeAAoVTLKN anmoddacwaon (UETATPOMN Tou Tpomikol dAdcoug o caBava) Ba epnuomolnost
0AOKANpeC Teplox£C. 2tn {wvn udnAou kvduvou Bpiokovtal n Kiva, tn {wvn Tou ZaxéA otnv AdbpLKn Kol n
Apyevtivikn MNaumnag, onwg avadépel o Patrick Keys, xnUikog tng atpudéodalpag oto Mavemiotuiov tou
Colorado State University. To 2018, o Key Kal oL SUVEPYATEG TOU XpnoLUOToincay £va HOVIEAO TTAPOLOLO
pe Tou van der Ent, yla va evtomicouv uSATvoUG OPOUG yla 29 peyamoAelg (Le MANOBUOUO TIOAAWY
EKATOUHUpLWV KaTOlkwv) otov mAavnTh. Bprkav OtL oL 19 amd autég Ntav moAl e€apTnUEVEG yla TNV
uSpodoTNON Toug amo pakpuva Sdon. "AKOMA Kol MKPEG aAAayEg oTo UPOG TWV KATAKPNUVIOUATWVY
odelAwpeveg o aAAayEG XPROEWV yNG IOV ENNPEAlOUV Ta VOSIKA pEUpaTa aépa, Ba propovoav va

€Xouv LeyAdAn enidpacn ota eVAAwTa UdATIva amoBEpata Twv HeEyaAOUTIOAEwWV.”

JUpdwWvaA e KATIOLO UOVTIEAQ, N QTOUAKPUVON TNywV uypaciog Onwe Ue Ty amoddcwon, Oa
propoloe va aAAGEEL TO KALLO O TTIEPLOXEG LAKPUA ATIO TO UTTAREVO TOTAULA. AKPLBWE 6mwe To El Nifio,
Hlo por peupATwY aépa otov Tpomikd Elpnvikd Qkeavo eival yvwoto OTL emnpedlel To KAlpa oe
OTTOULOKPUOUEVEC TIEPLOXEG HEOW OLEPYAOLWV YVWOTWV WC «TNAECUVOEDELG». Mapouowws, n anodacwaon
tou Apadoviou ehayloTomolel Tn Bpoxomtwaon otig HecoduTikEG HMA kal tn xlovomtwon oth Sierra Nevada,
oUpudwva pe tov KAwpatoAdyo Roni Avissar, tou mavemiotnuiou tou Maidut. e avtiBeon pe v
anoddowon, o tpoénog 6pdong tou El Nifio eival EakdBapog ota dpyava PETPNONG, WoTooo, Kal oL dUo
outol KALpOTIKOL mapdyovieg tpokaAoUvtal and MKpEG aAlayEg TG Bepuokpaciag Kot TnG uypaciag

nou ermotpédel otV atpocdatpa.

O Lan Wang-Erlandsson Tou mavemotnuiou tTng ZTOKXOAUNG, 0 Oolog epeuva TIg AAANAETILOPACELG

METAEL yNG, veEPOU Kal KALLATOC avadEpEL TwG elvat KALPOG yLa TOUG SLOXELPLOTEG TWV USATIVWY TTOpWV Val
METaTomnicouv To e6VIaSEPOV TOUG Ao TN Xprion vePoU KAl yNng EVIOG AEKAVWYV ATTOPPONC, TIPOG TLG AAAAYEG
XPNOEWV YNG EKTOC AUTWV TWV oplwv. Onws avadpepeL: «XpeLo{OUAOTE L0 VEX USPOAOYIKT CUMPWVIO WOTE
va StatnpnBouv ta 6aon mou oxetiovtal pe Toug LSATIVOUG TIOPoUG». 2& Popoup Twv Hvwpévwy EBvwv
ywa ta 6aon, o epeuvntng David Ellison, mapouciace épeuva mou €86&l€e OTL €wg Kal To 40% TNG CUVOALKAC
Bpoxomtwong twv uvPpumédwv tng AlBlomiag -mnyéc tou Neilou- mopéxetal amd uvypooia Tou
ovVaKUKAWVETAL amd ta 6don tng Askavng amoppong tou Koyko. Alyumtog, Zoudav kat AiBlomia
Slampaypatelovtol €va Hakpomvoo oxESLo Kowng Slaxelplong Twv vepwv tou Neilou. Opwe, éva tétolo
oxé6lo eival axpnoto edv n amnoddcwon efadavilel tnv ToOAUTUN petadepopevn vypacio. O
oAANAeTdpdoelg Sacwv Kol vepou PEXPL onpepa, £xouv oxebov g€’ olokAnpou ayvonBei otn Slaxeipnon
TWV TOYKOOULWYV TIOPWV TOCLOoU vepoU. H Bewpla tng BLOTIKAC avtAiag kal n anoddcwon mou &€
METABAAEL HOVO TIG tNYEG LYpACiag AaAA KAl TOUG TPOTIOUG TIOU TIVEOUV OL AVELOL, UE Kplolleg edaplUOYEG
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oTNV TayKOopLo KUkKAodopia Twv avéuwv. Itn Pwola n Bswpia tng Blotikng avrAiag sixe tétola enidpaon

TIOU TTA£0V N SLOXELPLON TWV SACWY EUTTEPLEXEL TNV EVVOLA TWV «SACWV WG KALLOATIKWY TTPOBOAWV».

H Makarieva og dnuoaoieuon t¢ to 2017 oto neplodiko Atmospheric Research ypadel mwg o (Slog
MNXaVLIOUOG TNG BLOTLKAG avTAlag pumopel va emnpedcEL TOUG TPOTILKOUG KUKAWVEG Ttou Snoupyouvtal and
TV aneAevBEpwaon BepuoTnTag KATA TNV £€ATULON TNG LYPACiaG oToug wkeavole. Ta dacon tou Apaloviou
KoL Tou Koyko, wg Blotikég avtAieg, poudave T600 MOAU uypacia amd To XwWPo Mou dnuloupyouvtal oL
KUKAWVECG 0TOUG WKEAVOUC, WOTE VO [NV UTIAPXEL apKeTr Tpododoaia yla va dnuioupynbouv tudpwveg. M’

auTo, g€nyel, epdavilovrtal onavia ol KUKAWVEG oto NOTLo ATAavTLkO Qkeavo.

H Bewpla twv dacwv wg Bpoxomolwy, uloBeteital anod apkeTolg eMOTAUOVEG. H «BLoTikn avtAia»
OMWC SEXTNKE LEYAAN KPLTIKN ATlO EMLOTAOVEC TTOU £ELSIKEVOVTAL OTA KALLOTIKA LOVTEAQ Kal TTou Bewpolv
oTL N emnidpaon Twv daocwv eival apeAntaia. TUpdwva pe tov Pearce (2020), pa Pwoida, yuvaiko puotkdg
0€ KOOWO TIOU KUPLOPXOUV AVTPEG ETILOTIAUOVEG Kal LaAlota amd th Suaon, Atav olyoupo 6tL Ba cuvavtioet
v audlofritnon. H Makarieva avadépel mwg n emotipn Stokatéxetal ocuvnBwe amod ¢ducloloyikn
adpavela TapAMEUNOVTOS 0To pNTd Tou Max Planck yla tnv emiotipn OTL «mpoxwpad KAVovTag pia Kndeia
™ dopa» (n emotun duokoAa adnvel tiow TNG Kuplapxes Bewpleg TNC). Me TIG €aPETELG OPWG TIPOXWPA
0 KOOMOC Kal TIAVTOTE ULa VEQ LB€a cuvavtd Thv avtiépoon ToU KATECTNUEVOU TO OTIOLO OTNV TIPOKELUEVN
niepintwon e€16avikeUeL TA TIPOYVWOTLKA LOVTEAQ KoL KAVEL SOYUATIKEG TPOYVWOELG YLol TO KALpa tne Mg to
2050, evw QmOTUVXAVEL Vo KAvel acdadr] mpdyvwaon Kopol akOUa Kol ylot TNV €MOPevVn pépa. AvtiBeta,
ETILOTAMOVEG TToU SLaKATEXOVTAL Ao TAMEWVOTNTA SNAWVOUV OTL N EMLOTA KN TNC LETEWpPOAoyiag képbloe oe

pLa 20 etia, HOVO pLa ETUTAEOV HEPA TIPOYVWONG (o TiG 3 oTLg 4 MEPEG).

4. AAZIKH BAAZTHZH, XIONI, XIONOKAAYMMATA, AAAHAENIAPAZEIZ

4.1 Elcaywyn

To XLOVL amoTeAel HETA TN BPOXN) TO GNUOVTLKOTEPO USATIVO KATOKPAUVIOUA, KUPLO XOPOKTNPLOTLKO
Tou omoiou eival n duvatdTNTa MPOCWPLVAE 1 CNUAVTIKNG amodrkeuong os kKAOs popdng empdvela os
ovtiBeon pe tn Bpoxn, MOU HETA TNV TITWON TNG, lval uToxpewpévn i va inbnbel R va amoppevoel
mapapévouoa HOVo OTIC Omoleg e8AdLKEC KOWNOTNTEG cuvavtd. EMOpéVWG TO XLOVL ATOTEAEL ONUOVTIKO
USATIKO TIOPO, TIOU OTLG OPELVEG KAl HEYAAOU yewypadlkoU TMAATOUG TIEPLOXEG ATOTEAEL USATIKO TOPO
onoubatdtepo G Ppoxng. MapdAAnAa n peyain onuacio tou opelletal kat otny WBLOTNTA TOU va THKETAL
META armo mMoAUNvn mapoucia oto £€5adog.

EKTOG OpWG amd udaTLKOG TOPOC, TO XLOVL amoTteAel adevog pev €vav MAPAYOVIA TTOU CUXVA OTLG
OKpaleG EKPPACELS TOU (EVTOVEC XLOVOTITWOELG) TIPOKAAEL ONUAVTIKA TiPoBARUATA (ATOKAELOUO OLKLOUWY,
TIEPLOXWYV, ELSIKWV XWPWV, KAE(OLHO SpOUwWY, ETUKLVOUVOTNTA SPOUWY, TTEPLOXWV KATL), adeTEPOU amoteAel

onoubaio avamtuélakd abAntikd, avauxikd KA Topdyovta (XLOVOSPOMIKA KEVTIPO, XLOVOSPOULKA
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aBAnuata, xtovohoylkeg popdeg avauyxng onwg snowboard, snowmobile, snowbicycle, kAm). Ma to Adyo
QUTO KABE MaPAYoVTOC, TTOU AUECA N EUPESA eMNPEAlEL TN Sor, TN CUYKPOTNON, TNV TTAPOLOVH KOl TIG
DUOLKEG Kal UNXOVLKEG LOLOTNTEG TOU XLOVIOU KAl TwV OXNUOTIW{OUEVWY XLOVOOTPWHATWY, eéeTaleTol O€
ox€on UE TNV enintwon tou ¢’ auto. H dactkn BAdotnon pe tnv mapeUPoAr tng Hetafl atudodalpac Kal
SaolkoU e6adoug emnpedlel eKTOG amd T Bpoxn Kot TNV Timtouca Xlova. H emidpaocn auth tng SaoKng
BAdotnong emi tou minmrtovtog xoviol odelAeTal yevikd ota akoAouba:

e H Kopootéyn twv Saclkwyv SEVIPpWY Kol BAUVWY CUYKPATEL ONUAVTIKY TOooTNTA Xloviou, n omoia

g€atullopévn emioTpédel oTnV atpoochalpa.

e Me tnv okiaon mou mapéxel oto Saoko £6adog, n dacikn BAdctnon smPpaduvel Thv THEN TOU OMOU

OKLA{OUEVOU OTPWLATOC XLOVLOU.

e Me tn Beppuikn aktvoPolia mou ekmEPmeL, N dacikr BAACTNON EMEPYETAL YEVIKA LELWON TOU MAXOUG

TOU Xloviou.

OL nopandvw emdpdoelg tng Saokng PAACTNONG OTA CTPWHATOMOLNUEVA OTPWHOTA TOU XLoviou,
eudavitovral pe Sladopetikny £viaon, ennpealovtog KUpLwe amod 8actkd £(60¢ Kal TNV MUKVOTNTA TWV
ouotadwv. Ao TIC TPEL Mapamavw Bookég (mpwtoyeveic) emdpaocelg, ywo tn Aaoiky YSpohoyia
evbladEépel Kuplwg n xlovooukpatnaon amd tn daowkn PBAGotnon kot n mpokaAoUuevn emiBpaduvon tng
™TM&NGg tou Xloviov oto Saoko £dadog. H daaikr PAdotnon pubuilel tn oto dacikd £dadog pBavouoa
ToooTNTA XlovioU Kal n dtapkela tHENG tou, emnpealoviag €Tl TNV moootnTa Kal tn Slata tng eviog
autol (tou edddoug). OL Baokég WBLOTNTEG TG Saolkng PAACTNONG TOU €MNPEAloUV TO XLOVL Kol
KOT EMEKTAON TA OXNUAT{OUEVA XLOVOOTPWHATO (VAL N XLOVOOUYKPATNGN, N XLOVOCUYKPOTNTLKY LKOVOTNTA

KoL n dlamepwoa xova.

4.2, XLOVOoUYKpPATNON, XLOVOGUYKPOTNTIKA LKAvVATNTa, Slanspwoa XLova

H Xlovoouykpdtnon, N XLOVOCUYKPATNTIKA LKOVOTNTO KAl n Slamepwoa XL1Ova ovTLoToLXoUV TIPOoG
eKelveg TNC udatoouyKPATNONC, TNG KOHoSLaBpoxnG Kal Tng Stamepwoag BPoxnc.
XL1ovVoouyKpATnon: Xiovoouykpatnon UEUOVWUEVWY SEVEpwY Kat Fduvwy 1 cuotadwyv gival To TOoOV Tou
XLovLoU, TO OM0I0 CUYKPATEITAL OO TNV KOUN TWV QUTWV QUTWV 1 TG KOUOOTEYNG TwV SA000UTTASWV KaTA
N OldpKela UG XPOVIKNC Meptodou. Ekdppdaletal ouvnBwG w¢ Mooootd % TNng TMUMToucag XLOvag,
onavwwtepa &g og VYOG xLovioL 1} oe mm BpPoxng.
XLOVOOUYKPATNTIKY LKAVOTNTA: XIOVOOUYKPATNTIKY) LKOVOTNTA UEUOVWUEVWY OEVepwv, Tauvwv 1
ouotadwv eivatl n ueyLotn duvartn moooTnTa xLovioU TV omola n Koun twv SEVépwv 1 N KOUOOTEYN TwWV
ouotadwv duvartal va ouykpatiost. Ekdppaletal cuvnBwe og UPoG xLoviov 1} oe mm BpPoxnic.
Awnepwoa Xova: Alarmepwoa x1ova eival n moooTnTa Tou XLoviou, N orola SLomEpVWVTAC TNV KOUN TwV
daoikwv SEVOpwV 1) TNV KOUOOTEYN Twv Saolkwv ouotadwv @ddvel oto Saolko £6apog. Metpatal

ouvrBwg og UYPog xoviov (Etk. 1, 2) emi tolg % Tou MimTovTog Xloviol f Kat e mm Bpoxng.
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FEVIKA N XLOVOOUYKPOTNTLKA KovoTnto tne Saotkng PAdotnong sival peyoAUTepn TG OVTLOTOLXNG
KopodlaBpoxng. Auto cupPalvel emMeldn n XLOVOOUYKPATNGON UITOPEL va XpnoLpomolel oAOkAnpn oxedov tnv
emipavela tov GUAAWHATOG, EVW 0TNV KopoSlaBpoxr oL otayoveg tng Bpoxng cuykpatouvtal, Kupiwg os
OPLOUEVEC TIEPLOXEG TWV GUAAWV. e auTto Bonba kal n Stapdpdwon Twv xovovipadwy, oL omoieg sival
codpwg PeyaAUTEPEG Kal eAadpOTEPEC TWV OTAYOVWY PPOXNG KoL UMOPOUV va cuykpatnBouv KaAUtepa
OTNV KOUN KOL TNV KOHOOTEYN TwV S£vEpwv AOYw TNC OTEPEAC LoPPIG TOUG KOl TNG TPOXUTEPAC ETMLPAVELAG
™m¢. Nadpa talta Opwg, N TeEAKA (OUVOAKA) Xlovoouykpdtnon twv Stadopwv Sacikwv ¢utwv
epdaviletal otnv Npagn HLKPOTEPN TNG OVTIOTOLXNG USATOCUYKPATNONG OTIWE TPOKUTTEL Ao tov Mivaka
1 Twv Rowe and Hendrix (1951). Autd odelleTal Kal 0TO yeyovog OTL TO XLOVL LOVO yla LKpO Xpovo Suvartal
va SlakpatnBel otnv Koun, otn cuvéxela 6 médtel oto £€8adog Adyw BAapoug f Tou avépou. MNAaviwg, n
XLOVOOUYKPATNON CUVETIAyETOL -LSlaitepa Katd TNV THNEN Tou XLovioU- auénuévn Kopuamoppon cuxva &¢

MeyaAUTEPNG KaL EKElvNG, N omtola odeileTal o€ mTtwaon BPoxNg.

Ew. 1a,p: Xopoktplotikny  ylovoovykpdatnon  (memmyuévn  xwova) Eik. 2: Awmepdoo  yi6vo 610

evALoPBorav eldmv oto [Tigpla (o) & ehdng oto Ileptovit (B) ehatoddoog Teproviion

Mépav amd tn ouykpATNOon MOCOTNTAG Xlovioy, To 6A00G apateivel To Xpovo THENG oTo SAOIKO
€6adog tTou xloviol (Zxnua 3), yeyovog To omolo emutpémel tn Bpadeio &N autol Kol €MOPEVWE TN
peyaAUTtepn StnOnon Ko eEATULON, AP KOL TN KLKPOTEPN ATIOPPON TOU TNKOUEVOU XLoVIoU. ATtO TIG €PEUVEG
tou Cennaughton (1935)* oe ouotadeg napBévou Sacoug Pinus ponderosa, n mapapovh tng Slamepwoag
XLOvag otnv cuotada mapetddn yia 5-8 nuépec. Ooov adopd tn dadopd otn cupneplPopd Tou XLoviou
peTatl Kwvodopwv Kot TMAATUGUAWY SlamotwOnke OTL N CUYKPOTOUMEVN TOGOTNTA XLOVioU sival
peyalAltepn ota kwvoddpa, Suvapivn va urepPel HEXPL Ko 25% ekeivng Twv mMAatudpUAAwV. H rtepiodog
ENG Tou Xlovioy emunKUveETaL ota §Acn Kwvodopwv katd 20% mepimou, evw ota ddcn mAatuduliwy
elval apketd pikpotepn. Mevika, yivetal dektn n €€n¢ oelpd og OTL adopd TN XLOVOCUYKPOATNTLKA LKAvOTNTA
Twv Sladopwv Sacomovikwy 8wV Ue avfouoa oeLpd:

EAGTn>EpuBperdtn>MNevkn>Adpuko>DuiloBoralAatuduiia
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Mivakag 1: YSATOoUYKPATNON Kol XLOVOOUyKpAtnon ot cuotdda Pinus ponderosa 65-75 €twv otnv

KaAwdpopvia katd toug Rowe and Hendrix (1951).

"Etog Eidog kataxpnp-  ApiOpdc kota- Kataxpnpviocpota Koppamop- Ydatoovykpdrnon 1

viGpaTov KPNUVIGRAT®V o€ Yopuvo £0agog pon (%) XLOVOGLYKpaTNON
(mm) (%)
1940-41 Bpoyn 36 1252 39 12,9
Xiowt 5 234 4,4 13,0
Abpotopa 41 1486 3,9 13,0
1941-42 Bpoyn 29 848 33 15,3
Xiont 6 417 3,7 8,5
Abpotopa 35 2651 34 13,1
1942-43 Bpoyn 34 859 4,5 12,4
Xiowt 6 434 58 7,6
Abpotopa 40 1293 49 10,8
1943-44 Bpoyn 30 455 2,8 15,7
Xiovt 31 503 2,0 11,6
Abpotopa 43 958 2,4 13,5
1944-45 Bpoyf 22 665 3,8 12,2
Xiovi 11 612 2,5 10,0
Abpotopa 33 1277 3,2 111
1945-46 Bpoyn 16 632 2,8 13,3
Xiowt 6 302 09 10,9
Abpotopa 22 934 2,2 12,5
Etmoto péco Bpoyn 28 785 3,6 13,6
Xiowt 8 417 3,0 9,8
Abpoiopa 36 1202 3,4 12,3

H moootnta tng Slamepwoag XLOvoc, Tou e€aptatal KUpiwg amo to Babud cuykopwong Twv §&vdpwy,
oauédvel Katd oxéon avtlotpodwe avaioyn. Ot Anderson, Rice and West (1958)* Sivouv tnv £€Ac oxéon

MeTaty Babuol cuykopwonG kat tou UPoug TG Slamepwaoag XLovag:

Nivakag 2. Xxéon Babuou cuykouwong kot UPoug xtoviou mou ¢pBavel oto £€5adog

BaOpog “Yyog X1oviov wov ¢Oavel 6to £60.¢pog
GUYKOPOGI|G (cm)

0.2-0,5 145,4

0,5-0,8 127,7

0,8-1,0 122,1

Avdloyn emintwon tng cupmeptdopds tne Saocikng PAACTNONG OTO XLOVL MapaTNPAONKE Kol KOTA TIG
opalwoels. Mevikd €vtovn opaiwaon mpokaAel cuoowpeuaon Xoviol oto Saclko £8adoc Kal UELWVEL TO
Xpovo THENG, evw acBevng apoiwaon EMITPETIEL TN CUYKEVTPWON ULKPOTEPNG TOCOTNTAC XLOVIoU, OUEAVEL

OUWE TO Xpovo teng tou. H taxvtnta téng tou xoviol efaptdtal amnd to Pabud CUYKOUWONG Kol TO
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Saoomoviko eidog. Auth avépyetal katd tov Molchanov (1960) (yio pwolkeG cuVONKeC) o€ aoKeTEG £6adog
o 6-12 pépec, oe Slakeva Saooug oe 10-20 pEPEC, O AULYELG oUOTASEG TTEVKNG o0 15-25 PEPEC KAl OE
pLKTa 8don 20-30 £wg 45 nuépeg. TayxUTepa TAKETAL TO XLOVL KUPLWE OTLG VOTLEG EKBEDELG, evw avTiBeTa oL
Bopeleg ekBeoelg N TNEN Tapateivetal Katd 5-8 pEPeC. Te otevéG Awpideg UIKTOU SACOUG amo ta £idn
Robinie, Fraxus kat Acer Upouc 5-8m, n t€n mou Aappavel ywpa sival peyaAltepn amo OTL TO AKAAUTITO
xwpo (Molchanov, 1960). Fevikd n TAEN TOU XLOVIOU G YUUVO £6adog eival TaxUtepn anod OTL 6 SACWUEVO
omou emPpadUVETOL KaL TO YEYOVOG aUTO £XeL Wlaitepn onpoaoia yla Tnv Xpovikr gEEALEN TG AmoppPong

onw¢ dalvetal ota Ixnuata 3 a,B.
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Ixnua 3. a) H mopela t TAENG TOUu XLovioU mpogABoloa udatamoppor], CUVENELA TG avoSou NG

Bepuokpaciag tnv dacwpévn Aekavn Krahe kat tn yupvy Konigswasser otn lepuavia
(Kirwald, 1971)*. B) Ydatamopporny otoug Suo eABeTikOUC XELLAppouG Sperbelgraben
(bacwpévou mMAApwC) kot Rappengraben (Sacwpévou katd to 1/3) katd tn SLdpKeLa TNG

NG Tou xlovioL (Burger, 1943)*

Amo anoin enidpaocng Tng THENG Tou Xloviol otnv amoppon Twv Stadopwv VSATIVWY PEUUATWY, O
Molchanov (1960) Bprke o6tL ota pkpd uddtva pevparta tg Pwoloag, n tén tou xoviol Suvatal va
ETINPEACEL TNV ATOPPON KATA 2-3 NUEPEC, EVW YLO. TA PeEYGAa udSdtvo pelpaTa, OMWC OL TOTAWOL, N
enidpaon Tng TAENG Tou XlovioL duvartal vo apatadei yia mepimou 10 nuépeg. O XELPLOUOC TOu 8ACOUG UE
KatdAMnAa oxebloopéveg ulotopiec Katopbwvel va  EMNPEACEL ONUAVIIKA TNV TOoOTNTA TOU
CUCOWPEUHEVOU Xoviol oto Saokd €dadog, Omwce Kat tnv taxutnta thénc. Etol pe katdAAnAo xelplopd

TwV ac00UoTASWY UIMOPEL va EMNPEACTEL oNUOVTIKA N Slatta Kol n mToocoTNTA ToU anoppEovtog vepol. O
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Anderson (1956)* oe €peuveg mou €ywvav oe daon kwvodopwv, otn Sierra Nevada tng KoaAwdodpviag,
xpnotpomnowwvtag S1adopes CUYKOULOTIKEG HEBOSOUC, SLamioTwae OTL N TOGOTNTA TOU XLOVIOU aUEAVEL KoL
n tén avtn emiBpaduvetal. EGv ol uhotopieg autég oxedlalovral wote oL VOTLEC B€oeLg va oklalovtal oL 8¢
Bopeleg va mpootatevovtal yevika amd To ddcoc, tote Ba emiteuxBel avénon tng vdatamodoong Tou
TNKOLEVOU XlovioU péow TG emBpaduvong tng THENG tou. Ma To Adyo auTo mpoteivovial UAOTOMIEG KaTd
Awpideg (kpaomeSikég uhotopiec) pe afova TomoBetnpévo and Avon nmpog AvatoAn, MAAToug 6oov To Uog
Twv 6évbpwv (MauAidng, 2005). Epeuvec Tou Goodells (1959)* oto Colorado twv HMNA, £€dslkav OtTL n
opaiwaon TG KOUOOTEYNG QUENOCE TNV ATIOTLOEUEVN EVIOC TWV §A000UOTAS WY TIOCOTNTA XLOVLOU, EMOUEVWG
KoL TN o€ vepo amddoor tng. Tautoxpova auénbnke kal n taxVTNTA TAENG TOU XlovioU Kol EMETEVXEL TO

MEYLOTO TNC THENC TOU TTOAU vwpitepa amd OTL OTLC TIELPAATIKES ETULPAVELEG LAPTUPEC.

5. AAZIKH BAAXTHZH, YNOTEIA NEPA KAI NMHIE2

5.1. Adoog kot edadikn vypaoia

Onwg avadépdnke, amod oAeg Tic popdég BAaotnong, n daowkn BAdotnon, adevog eV CUYKpaTEL
ONUOVTLKA TTOOA KOTAKPNUVIOUATWY OTNV KOUOOTEYN TNE KoL APETEPOU KATAVAAWVEL LEYAAQ TTOOA YLa TNV
KGALPN Twv avaykwyv tTG. Ta dévtpa eival peydAol KOTOVAAWTEG vepoU, Uia (eoTr HéEPQ, Lo Supacpévn
wpLUn ol umopet va miel 500 Attpa vepou mou ta avtAsi and to €5adog. Xpnotpomnolel auto to edadiko
vepo pe 8Ladopoug TPOTOUG, TO TIEPLOCOTEPO OUWE ATIO AUTO TO VEPO SLATIVEETAL OO TA OTOUOTA TWV
GUAAWV. Me ToV TPOTO QUTO, TO SAC0C eMNPEATEL KABOPLOTIKA KoL KATAAUTIKA TLG £V cuvexeia dAoEL TOU
uSpoloyikol KUKAou. ISlaitepa n mapouacia tng Saowkrg BAaotnong emnpedlsl amOAUTA TNV UTIOKELUEVN
eSadkn vypaoia, KaBWE Kol TNV avavewTikr Tpododocio Twv UTIOYELWY UEPODOPLEWVY Kal TwV Nywv. Ta
ABASLa KoL OL AYPOTIKEG EKTAOELC £XOUV 0adWE HELWHEVN LKAVOTNTO armoppodnong TN PPOXNG CUYKPLTIKA
pe 1o 8dcog. H mowdng PAdcTnon xpnotpomolel oAU Ayotepo vepd. Qotdoo, to £6adog Beppaivetal Kot
Enpaivetal ypnyopdtepa kat n {wodotpla uypacia s€atpiletal oTov aépa eVieivovtag TNV anofnpavon Tou
edadoug. To ddocog eival to KaAUTEPO HECO ylo TNV TPootaciot Tou €86AdOUG KL TWV ONHAVIKWY
MLKPOOPYQVIOUWYV Tou. Ta évtpa, el0ka Ta GUAAOBOAQ, TAEOVEKTOUV CUYKPLTLKA HE TV mowdn PAdotnon
S10TL oUAAEyouV vepd. H oulhoyn) yivetal péow Twv KAaSLWV Tou elval TPOCAVATOALOHEVA TIPOG TA TTAVW
KOLL OITAWVOVTOL YUPW A0 TOV KOPHO, SNULoUpywvTag Eva LeyaAo xwvi mou odnyel kal kateuBUveL To vepd
™G Bpoxng Kat tnv vypacia tou agpa mpog TG pileg. MOALG To vepd dtaoel oto £6adog, aoppoddrtal anod
o UPNAG MopwdEeC Tou Tou Asttoupyel oa odouyyapl. AKOHA KAl LOXUPEG BPOXOTTWOELS amoppodwvTaL
Kot apyd 6inBolvtal tpog ta Babitepa eSadikd oTpwpaTA.

OL embpdoelg mou ookel n daciky BAdotnon ka to §Acog &v yével otnv edadikr uypaoia,
WSlaitepa mept Tov Ywpo avamtuéng tou pL{tkou cuoTANATOC TWV SacocucTtadwy, amoTeAel Kal ovTIKE(puEVO
™¢ Aaoikng Edadoloyiag kat tng Aaoikrig Owoloyiog. Emi to mapodviog Ba meploploOolpe povo otn

CUVOTITIKN Ttapoudiacn PBactkwv Beudtwv Tou mapouctdlouv Slaitepo svdladépov ylo T Adoikn
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YSpoloyia. To 8acog eumhoutilel To Saoko £6adog HeE XOUHO, BeATtiwvovtag To MOpwSOEC TOu Kal
au&avovtag onuavtikd tnv udpomepatodtnta tou (Wilde, 1962, Aaltonen, 1948, KwtoUAag, 1965)*. Ta
Saowka edadn epdavilovral yevikad Enpotepa tou yupuvou eddadoug (Mw. 3). H emibpaon tng Saoikig
BAaotnong otnv edadikn vypaocia, 0w gival pucotkd sival eviovotepn Katd tn SLAPKELA TNG PAACTNTIKAG
neplodou. H emidpaon autr EMLKEVIPWVETAL KUPlwG otnv emudavelakr pala Baboug 0,80m, omou
QVAMTUOOETOL TO HEYOAUTEPO PEPOG TOU PUllkoU cuoTthuatog Twv dacocuotdadwv. H amoPilwon piag
S800LKAG EKTAONC YEVIKA CUUBAAEL oTnv avénon tou edadikol vepol. H MoooTikomolnon authg TG oXEong
gpeuvnBnke amd MoAAOUG LETALY TWV OTOLWV Kal amo to cuyypadéa (Mkavatolog 2004). Ita Ixnuata 4 Kot
5 ta omola mapéxouv TNV edadikr vypacio oe KekaAUPUEVA pe Saolkrn PAdotnon Kal yupva e6dadn

emPBefalwvouV Ta MOPANAVW CUUTEPACLOTA.

Nivakoag 3: Kataypadduevn vypacia o yupuvo kat Sedacwpévo €édadog kotd Heinrich (1936) kat Aaltonen (1948)*.

BaBog edadoug MNocooto vypaciag (%) kat’ oyko

(cm) Aacwpévo £6adog FTupvo £6adog

0-10 9,30 9,78
10-20 8,40 9,56
20-30 7,73 9,29
30-40 7,42 8,86
50-60 6,51 7,91
70-80 6,81 7,88
90-100 7,57 7,45

H mapandvw enidpacn tou 6A00UG OTNV MOCOTNTA TNG QMAVIWHEVNG £6adKNG vypaciag Omweg sival
duolkd ennpedletal and MoAAOUG MAPAYOVIEG TIOU evtaooovtal o SU0 BACIKEG KATNYOpPLEG. ITNV MPWTN
elvat ol mapayovteg mou kaBopilouv TLG LBLOTNTEG Tou £6AdOUG e KUPLapXN TNV KOKKOUETPLKA SLafadpion
tou Saokol edddouc n omoia kabopilel -pall pe to PABOC TOU- TNV USATOCUYKPOTNTLKYA TOU LKOVOTNTA.
Ytn 6eltepn Katnyoplo evtdccovtal ot KaAolpevol duacloypodikol mopAyovieg Tou oXeTilovTal Ue Ta
SOULKA-BLOAOYLKA XOPAKTNPLOTIKA TNG SaoLkAC BAACTNONC, OMWE To Sa00MoVLIKO €i60¢, N CUYKPOTNON TOUC,
n dour, o Babudg cuykopwaong, o Babuodg piEng, n popdn tng kaAAépyetag, n nAtkia cuotddwyv kAT, AAAoL
OUWG epeuvnTéG OMw¢ o Ramar (Aaltonen, 1948)* oe Oie€axbeioeg £peuveg oe ehadpd £6adn,
Slamiotwoav tnv avtiBetn (tng mpoavadepbeicag) emibpacn tou ddcoug otn peiwon NG £6APKAG
vypaciog. ETol OTIC MEPIMTWOELC aUTEC (eAadpd auuwdn £8ddn) to Saockd €dadog mopouctdletal
UypoOTEPO TOU yupvol. To (8lo dalvopevo emiong kataypddetal Kol Katd Tn SLApKELO HAKPOXPOVNG
Enpaoiag. Emonuaivetal 6tL to Sacomovikd €i80G amoteAel mapAyovia MoU eMNPEALEL ONUAVIIKA TNV
edadikn vypacia 1600 pe 10 PUAWUA TOU, GO0 Kl e TO PLLIKO TOU cUOTNUA. Ta ANMOTEAECLATO CXETIKWY

EPEUVWV KaATA Toug Heinrich (1936), ljjasz (1936), Aaltonen (1948)*, mapgxovtat otoug MNivakeg 4 Kat 5.
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Bathog edagong (m)

Heprexnxonyra 1ov £3a90vs 6T VEpo .(‘/- J

10-14 15-19 20-24 25-28 30-34 35

IxAna 4: Kotavour tng edadikig vypaciag oe nAkiwpévn cuotdda mMAATUGUMWY Kal o€ KOVIWH amoPAwTIKA

vAotounBeica cuotada (Wissotzky, 1930)*
1930 1531 1932 1933 1834 ;935 1936
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1930 1931 1932 1933 1934 1935 1935
Ieprexnixon)ra 100 £6aQOV; O VEPO (REPISONLVI] EdapXI] vypasia) (%o)

IxAKA 5: Avw: Katavopr thg eSadikig uypaciag 50eToug Spuocuotddag (To £tog 1933 Atav moAl uypd)
Katw: Katavoun tng edadikng vypaciog 60eTolc Spuocuotddag HeTd amod anoPAwTLkr VAoTouia Katd ta

£1tn 1930, 1931 kat 1933 (n vAotopia éywve tnv avolén tou 1930). (Falkovski 1935, Vysotskij 1938)*
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Nivakag 4: Aacomoviko eidog, edadikn vypaocia (Heinrich, 1936, Aaltonen 1948)*

Ba0og £6a.¢povg (cm) IMoco616 £dagikiig vypaciag kat’ dyko (%)
Topvé £dagog Aacopévo pe onpidda Aaompévo pe o&va

0-10 7,76 4,86 4,77

10-20 8,76 5,80 5,57

20-30 8,51 5,93 5,76

30-40 8,02 6,39 6,07

50-60 8,54 6,87 5,40
90-100 8,47 7,01 5,88

Nivakag 5: Aacomoviko €i60¢, edadikn vypacia (ljjasz 1936, Aaltonen 1948)*

Ba0Oog £dagpovg (cm) IMocoo16 edagikiig vypaciag % (oe Enpo Papovg)
Topvé £dagog Aacopévo pe gpupehdTn Aacopévo pe dpv
0 13,5 12,7 17
10 14,0 10,0 8,5
20 14,1 9,4 7,6
30 15,5 91 6,9
40 17,1 9,5 9,0
60 18,8 9,2 10,4
120 18,3 10,5 11,3
M.O. 15,3 9,9 9,2

Katd tov Aaltonen (1948)* ta ddon ofudg aAAd kal ta daon dpudc Enpaivouv MEPLOGOTEPO TO
€dadog ano otL ta ddon gpubpehdtng. MapdAAnAa opwe avadépestl OtL daotka e5dadn, Wlaitepa 5ddn
ENpwWV OTOOUWY UTIOKEIEVA OE OPOLWTIKEG emMeUPacelg, eudavicav avénon tng edadlkig vypaoioc.
Qotooo, ot etrola Paon, ta GuAroBoAa TAATUGUAND EMLTPEMOUV CNUAVTIKA HLEYAAUTEPN TTOOOTNTA VEPOU
va $BAceL oTo £60d0og KATA TNV EMOXN LAALOTO TIOU TIAPATNPOUVTAL OL TIEPLOCOTEPEC BPOXOTTWOELS. Onwg
oavadEpOnke AdN oto kepdaAalo TNG USATOOUYKPATNONG, TA KWVOPOpa EMITPEMOUV UIKPATEPN TOCOTNTA
vepoU va ¢Bdoel oto £€8adog e AMOTEAECUA, O ENPEC XPOVIEG, va AVTIPETWII{ouV USATIKO OTPEG, va
e€aoBevolv kat va mpooBaliovtol £tol Ssutepoyevwg amd évtopa. O Adams (Aaltonen, 1948)* emiong,
Sivel ta akoAouBa moooaotd pocavénong tg edadikng uypaociag, cuvaptrioel tou Babouc Ttou eddadoug,

META apalwon dacocuotadag Pinus banksiana kat Pinus strobus:

Nivakag 6: 2xeon Pabouc eddadouc kal mpooavénong edadikng vypaciag

Ba0Bog dapovg (cm) pocavénon edagikiis vypaciog (%)
0-30 +47,6
30-60 +10,7
60-90 +2,7
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H emoywn Stakupavon tng edadlkig vypaciag kal To BaBog tou edadoug eival onuUavIkol mepLopLoTIKOL
TAPAYOVTEG TNG BAaoTtnTKAC avamtuénc. Idlaitepa katd tnv mapatetapévn EnpoBepuikn mepiodo, Alya
£KATOOTA eTUTAE0V £6AdouC pmopel va kavouv tn dtadopad petall emiBiwong kat Bavatou. MNeplocodtepa
yla To B£pa unapyouv oto kedpaAlalo tou vdatikol Looluyiou Kal TNV avadopd otn HEYLOTN StaB€oiun

udatoxwpntikotnta Tou £dddoug (Sto).

5.2. AGoOG Kol UTLOYELO VEPO

O KOAUTEPOG TPOMOG VA TPOCTATEUTOUV oL UTtdyelol udpodopseig eival to dacog. Ta daon eival
TOOO ONUOVTIKA Yl TO UTIOYELO VEPO, TIOU KATIOLEG €Talpieg¢ vepol otn leppavia, emdotolv TOUG
S00OKTHOVEG WOTE va LLIoBeTROOUY UTIELBUVEG-aELPOPLKEG TIOALTIKEG SLaxeiplong Twv Sacwv toug. Otav n
Bpoxn otapatioel, Ta SEvIpA XPNOLUOTMOLOUV UEPOC Tou £8adlkol VEPOU ylol TIC OAVAYKEG TOUG, TO
UTIOAOLTTO OUWC dinBeital og BablTepa oTpwpATA, TTEPAV Ao TN {wvn TwV p{wv. I autd ta Badn, to vepod

yivetal apyd LEPOG TN pONG TOU UTIOYELOU VEPOU.

H dpéatiog otabun (emidpavela) tou evboyelou 1 umoyeiou vepol mopoucldlel cUpPWvVA LE THY
e€eMEn (mopeia) Twv Ppoxwv, ONUAVTIKEG OLOKUUAVOELG, TIOU QVTIKATOTTPI{OUV TI( OVTIOTOLXEG
SLOKUPAVOELC TNG adLKVOUEVNG TTOOOTNTACG VEPOU amd Ta uTiepkeipeva eSadikn otpwpata. Ol EMOXLAKES
OUTEC SlakuAavoelg ou pnopet va ¢pBdocouv ta 1,50-2,00m, e€aptwvtal KUpiwg and thv udpomepatotnTa
TwV Saolkwv edadwy, TNV EMIKAVOTNTA TWV OSLOMEPATWY OTPWUATWY KOl €V YEVEL TNV TOTOYPOPIKN
Slapdpdwon tng meploxng. Ot SlakUPAvVOoeL TG otdBung tou umoyeiou vepol pmopolV gUKOAX va
SlamotwBolV He AUECEG KOl EUKOAEG OXETIKEG UETPNAOELG Kal Kataypadeg (m.X. muelOpeTpa otabunc,
NAEKTPLKOL QVLXVEUTEG KATTY) amoteAwvtog acdaAn KpLTrpLa Tou poAoU Twv SACWV OTNV AVATANPWTLKNA
tpododooia twv umoyelwv uvdpodopeswv. To 6Ao dawodpevo tng enidpaong Tou SAcoug otnv UNdyeLa
udpodopia Kal KAt EMEKTACN GTNV USATLKI OLKOVOLLLOL LOG TIEPLOXAG EXEL WG EENG:

APXIKA TO §ACOC CUYKPATEL OTNV KOWUN TOU UL ONUAVTLKA TTooOTNTA VEPOU (USOTOCUYKPATNON) Kol
Slamvéel emiong KLa ONUOVTLKN TIOoOTNTA VEPOU HE AMOTEAECHA TN Helwon Tng vypaociag Tou eddadouc,
Wolaitepa kata tn Bepun BAaotntikn nepiodo. Zuvnbwe n tPododdtnon tou undyslou vepoU yivetal To
XELLWVA TIOU OL QTOLTNOEL TWV SEVIPpWV O VeEPO ehayLoTOmolouvTal, oL 0EUEC kol oL SpUeg elval oe
BAaotntikd AnBapyo Kol £tol peyalUTEPEC TOCOTNTEG VEPOU KOTAARYOUV OTOUG UTIOYELOUC USpOdOpELS.
AvtiBeta, To kaAokaipl, n Ppoxn oxedov mote Sev elval apkeTh yla va kopgoel tn Sipa twv Sévipwv. Tote
glvat mou n vypaoia tou e6ddouc LELWVETAL ONUAVTIKA. EMopévwe eivatl dpuotloloyikr Kat avapevopevn n
TITWon t¢ otabung tng undyetag udpodopiog Twv daotkwv edadwv Wolaitepa, katd tn Oeppn PAaoTnTKA

neplodo.
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Ewkoveg 3: Ofuég oto Xohopwvta XaAKISIKAG

Q¢ Mapadelypo eUMELPIKNG emidpaong Tou §Aocoug oTnV oTtabun Twv umoyeiwv vddtwv To 1868,
avadEpovtal oL avodaowoel sUKAAUTTOU amod povayolg os eAwdn meploxn The Pwung, mou odrnynoav ot
TITWON TNG 0TAbuncg Tou umoyeiou vepol, Thv e€adavion Twv AWV TNC TEPLOXNC Kal TNV €aleupn tng
elovooiag (Wilde, 1962)*. Emlong OXETIKEG EPEUVEG KOL LETPHOELG TTOU €ylvav Tepl o 1900 OTIG PWOLKEG
oteneg (Aaltonen, 1948, Wilde, 1962)* €dsiav 6tTL n otABUN Tou UTOYELOU veEPOU oTo £€6ad0og Twv daowv
¢ Tdiyka, Bpébnke Pabltepa amd OTL oto avtiotolo €£6ado¢ Twv OTEMWV TNG TEPLOXNG (IXAUa 6).
IXETIKEG €peuveg Tou Ototzkij* £€6el&av 6tL oTo 6A00G N UTOYELA OoTABUN Tou vepol Bpebnke o Babog 12-
27m, evw n avtiotolyn otdadun otic oteneg Bpédnke oe BaBog 3-10m. H mtwon autr tng otabung nrav
EVIOVOTEPN OTIG WPLUEG OUOTASEG MOPA OTIG VEAPEG. Ta amoteAéopara Twv HETpioewv tou Ototzkij
ermuPBefalwbnkav kal amd aAoug epeuvntéG. Emiong oe OXeTIKEG HLeTproeLlg Tou Henry otn MoAAla to 1902-

1903 kat Tou Pearson otnv Ivéia to 1907 obrynoav ota dla cupnepacuota (Aaltonen, 1948)*.
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80 s

-

UNOYEIOU 4

vdarog

IXAMa 6: BaBog oto omoio amavrdrtal n otdBun Tou unoyeiou vepol oe oTémeS Kal og 8&cog Tng votlag Pwoiag. H

OTAOUN KOTEPXETAL OTASLAKA ATd TIG OTEMEG MPOG To SA00¢ Katd 10m (Ototzky, 1905)*

OL Ebermayer kat Harmann (1904)*, mou &ie€nyayav mopopola TEPAUATH O emimeda Kal
KekALUEva edadn, dlamiotwaoav OTL To BaBog tng otabung Tou umoysiou vepol efoptdtal and moANoUg
TIAPAYOVTEG (MoooTNTA, £VTaon, Katavoun Bpoxng, umoysla cuMekTApLa Askavn, vypacoia eddadoug, Taxog
Slamepatwyv €6aplKwY OTPWHATWY, KALoElG USpodOpWY OTPWHATWY, OTPWHATWON Kol alAnAouxia
Slamepatwy Kol adlamEépatwy OXNUATIOUWY, SUVOTOTNTO EKPOPTIONG WE TINYALO VEPO 1 WG KOPECGUEVN
vypaoiag kat emipavela, Sacomoviko £i6o¢). O Buhler to 1918 (Aaltonen, 1948)*, emiBeBaiwoe o€ OXETIKA
TELPAOTA T CUMTIEpAoUaTa Tou Ototzkij kat amédeilée 0Tl petd amo anoPIAWTIKEC UAOTOULEC TPOKANBONKE
avodo¢ NG oTabung Twv umoyeiwv udATwv.

O ljjasz (Aaltonen, 1936-1938)* amo MELPAUOTIKA AMOTEAECUATA TTOU TIPONABaV amod £pEUVEC OTIG
OUYYPLKEC TebLadeg, avadEpel TNV UTIO TOu SACOUC MPOKAAOUUEVN MITWON TNG oTtabuncg tou umedddlou
Uéatoc. MopdAAnAa OpwG Teplypddel Kal TOANEC TEPLTTWOELG, OTIG omoieg cuotadec Peudakakiog
TipokaAscav avupwan otn otdbun tou vepou. To yeyovog autd Snuiolpynoe thv eviunmwon OTL To €i80¢
oUTO 6pa WG USPOGUAAEKTNG OTLG OUYYPLKEG Tiedladeg. AvtiBeta o Hesselmann (1971)* otn Xoundia
Sleniotwoe cadn MrTwon tng otabung tou umoyelou vepou, Olaitepa o€ ouoTASEG AdpLKOG OAAQ Kol
avtiotolyeg epubpehdtng. Ta amoteAéopata autd enaAnBeltnkayv toco and tov Thurmann — Moe (1941)*
oe OSacocuotddeg tng NopPnyiag 6co kot amd tov Lukkala (1942)* oe avtiotolxeg €peuveg o€
Sdaocoouotddeg tng Gavdiag.

O Molchanov (1960) avadépet 6tL §don pe xoupwdn e6adn LoOvov UKpn emidpacn Umopolv va
0OKNOOUV OTN OTAOUN TWV UTOYELWV VEPWV. ITO CUUMEPOAOHA QUTO efnyeital Aoyw tng aduvopiag
enidpaong tou pLlikol CUCTAMOTOC TwV 8EVOPpWY KATw amod to Babog Twv 3,0-3,5m (6mou cuvnBwg 6¢
$Odvouv ot pilec). Katd tov Molchanov 18taitepa aleOntr yivetal n emidpaon tou dacoug, étav n otadun
Tou umoyeiou vepol Bploketal mepi ta 2,0m, BaBoc¢ dmou amavtdtol to cUVoAo oxedov Tou pUINTLKoU
pLllkol cuoTANATOC TwV dactkwv §evEpwv Katl Bauvwv. H péylotn de eninmtwon tou 6GcoOUC oTa UTOYELD
vepd Bploketal epi to 1,0-1,5m emikevtpwpévn KUplwe Katd tnv BAaotntiki mepiodo.
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Ao Ta mopamndavw, Yivetal SekTO OTL og eminedeg enmupaveleg n otabun tou unedadiou vepou
Bploketal KATW amod o PLIKO cUOTNUA TWV GEVOPWVY Kal Katd kavova Babutepa and OTL O TOPAKELLEVO
yupvo €dadog pe mapopoleg Aownég ouvOnkes. H Stadopd auty amodidetal katd kUpLo Adyo ot
peyalutepn Stamvon tou SAcoug Kot kabiotatal akopn PeEYaAUTEPN OTAV EMIKPOTOUV CUVONKEC OTOU
£UVOOUV TNV e€atuLolSLlamvon, Omwe T.Y. SACOTMOVIKA £(6Nn HeEYAANG SLATIVEUOTLKNG LKAVOTNTAG KOl LEYAAWY
OTMALTAOEWY O€ VEPO KABWC KOl 0€ KAAAQ avamtuypéveg ouotadec. H Slakupavon tng otabung dev sivat
otaBepr aAAG KUPALvVETOL KOT' €T0G KOl €MOXLOKA (XxAua 7). Emiong kupaivetal avaioya pe to €idog tou
£6adoug aAAd Kal TwWV TOTKWY ouvOnkwv avayAldou (Ixnua 8). Asv amokAeletal HePLKEG GOPEG N
avwtépw Sladopad va pundeviletal, evw oe AAEG MeEPMTWOELG va avaotpédetal. Etol, Suokoha efdyovtal
aodaln cupnepdopota xwpic tn Sle€odikr omoud OAWV TWV TOTIKWV TIAPAYOVTIWV TIOU UIMOPOUV va

EMNPEACOUV TN 0TABWN TOU UTtoyElou vepoU.

Bpaxn (mm)

Z108yn wnoyeou vepou (om)

IXAMa 8: KaumuAn tng otdBung tou unoyeiou vepoU, evidg udpodopou edadikol otpwuatog (Rakhmanov, 1962)
a) Otav to £€6adog mapapével apetapAnTo
B) Kata tn petaBaon tou o £€6adog e peyalutepn udpomepatotnTa
v) Katd tn petaPaocr) tou os Alyotepo dlanepato £6a¢og
K1, Ky: H€OOL OUVTEAEDTEC USPOTEPATOTNTAG
h1: To apxko BaBog otddung Tou Kwvoupévou uTtoyeiou vepou
h,: To BaBog tng otabung Tou vepou otn B£on ekpor¢ Tou amnod to £6a¢og
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5.3. AGooG KaL tNY£G

Kata tnv meplypadr tou udpoAoyilkol KUKAOU avadEpBnKe OTL LEPOC TOU VEPOU Tou GpBAvVeEL oTnVv
empavela tou edagoug, Sinbeltal evtog autol mpo¢ ta Babutepa OTPWHOTA HE TAXUTNTA £L0660U Kal
KaTakopudng Kivnong vepou e€aptwpevn amnod to Baduo kateioduong (elcodou) kot evoomepatdTNTAC TWV
eMUEPOUC edadwv. Me Tov TPOTO AUTO APEVOC LEV OVATTANPWVETOL N KATAVAALOKOUEVN amo Ta Gputd
edadkn vypacia kol adetépou Tpododotouvrtal oL MNYEC Kal oL umokeipevol udpodopeic. Otav Tto
6nBolevo vepd cuVAVTAOEL AdLATIEPATO I} OALYOTEPO SLOTTEPATA OTPWLOTO, TOTE UTIOXPEWTIKA TO VEPO
niou &g 61nBNBNnke Babutepa, cuyKkevIpwveTal otn {wvh auth Tou e8Adouc oxnUaTi{ovTag TIG YVWOTECG LG
nNyeg. e Sladopetiky Teplmtwon mapapével eykAwPlopévo wg eAelBepog | UMO Tieon UMOYELOG
udpodopeag, o omoiog amoteAel onUAVTIKA TNy KAAULYNG TWV VLSOTIKWY aVOYKWY HLAC TteploXnG. Auth
Slepyaocia amotelel éva SInONTO pnxavikd Gpuolkd GIATPO HE ONUOVTIKEG EUEPYETIKEG EMUTTWOELG OTNV
molotnta Tou StnBolevou vepou.

H enidpaon tou Acoug atnv mapoxr KoL ThV AVAITTUEN TWV TTNYWV AMOTEAEL AVTIKEIPEVO TO OToio
Oev €xel epeuvnBel emapkwg. Eav n emidpacn aut cuvSuaoTel POVO HE TNV EMiMTWON Tou §Acoug ota
uTtoyeLla 06ata, To SACOC UE TNV TTPOKAAOULEVN TITWON TOU UTOyElou oTdBuNg Tou vepoU eivat Aoyko va
ETULDEPEL YEVIKA HEIWOTN OTNV TIAPOXH TWV TINYWV TIOU UTTOPEL VoL 0dnynoeL HEXPL Kat Tnv ARpn eéadavion
touc. O Ototzkij katd Ta MEPAUATA TOU O PWOLKEC OTEMEC (Aaltonen, 1948)* Slamiotwoe OTL oL TNYEG TNG
TiepLoXNG PBplokovtal katd kavova ektdg Tou dacoug. O Biswell kat Aldkog (1962)* avadépouv nepimtwon
OToU HE TNV UAotopia Tldg duopévng eyylG ULag mnyng mpoékuPe onuaviky avénon tng mopoxns
nminyaiou vepou. Itnv mepinmtwon auth opws n avénon mponABe amd tnv aneAsuBépwon tou udpoddpou
OTPWUOTOG TO omolo gixe epdpayel amod to puko cvotnua g ttlac. Qotdoo, n enidpooh Tou §ACOUG OTLG
ninyég Ba Atav povomAsupo edv efetalotav PHOVO Ot OXECN HE TNV AUEnuévn KatovaAwon eSadLkng

vypaociog katd tn PAaoctnTikn epiodo.
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Ewova 4: MnyEg Kot vepOUUAoG oTov AxEpovta, pog To ZoUAL Hmelpou




Aaotkn Yépoldoyia & Yéatwor Mopot-Tkavatolog X.

Ewova 5 a,B; Emavw: mnyég oto Ayyloto Zeppwv. Méon Katl Katw aplotepd: MNnyég oto XoAopwvta. Katw

6e€1d: Mnyn oto popo yla toug KahappuTteg.

174



Aaoikn Yépodoyia & YSativol Mopot-Tkavatoiog X.

Ou apyalot EAAnveg avtiBeta, miotevav OtL Ta 6Aon aufAvouv YEVIKA TOCO TIE TAPOXEG 00O Kal TO
aplOpo twv mnywv. AvtiBeta, ta ¢awvopeva Asipudpiag ta anéddav otnv anoddacwon twv daocwv. Ot
anmoPlwoelg dacwv, n SaPpwon Kal oL MANUUUPEG eival ouvnBn yeyovota mou Kateypae Kal
kataypadel n Lotopla oxebov oe kaBe ywvid tou mAavntn. Itnv apyaia EAAGSa, ol Addol TnG ATTIKAG
anoPAwbnkav og Sldotnpa dU0 yevewv Kal mepimou To 590 m.X., 0 ZOAwvaC anayopePe TNV KAAALEpYELD
oToug Aodoug Aoyw amwAelag edadoug. Apyotepa o MNeloloTpatog elonyndnke enyoprnynon aypotwv yla
dutevon elag, eidoug avBektikol oto umoPabulopévo £8adog. Tnv MO MAPACTOTIKN Teplypadn TG
SaBpwong tnv adnoe o NAATwv oto £pyo Tou Kptriag :

«To €QOpPOo Kal UAAXKO XWUOX OTTOUXKPUVOVTAV om0 TA UYWUATA OTH XPOVIA TTOU TIEPACAV
VAlotpwvtac oe ueyddec nmoootnteg kat eéagavilotav ota Badn tn¢ dalacoac. Etol autd mou Exel
QITOUEIVEL ElVOIL HOVO O PNYOG PAOLOC TNC YNNG TTOU LUOLALEL UE OKEAETO APPWOTOU KOPULOU KOl TTOAPAYEL UOVO
TP0QN Yo UEALGOEG. MMaALOTEPA 0 TOTTOG UAC SIATNPOUCE TNG AKEPALOTNTA TOU Kol avTi yia éepa Bouva
gixe YnAoug ywuativoug Aopouc, e moAdd Saon, arto Ta ortoia AKOUN KOl CHUEPO PaivovTalL Ta ohuddia.
ATTO T 50N aUTA EYOUV YIVEL KAl Ol OTEYEC TTOAAWV KTIpiwv mou eéakodouToUv va givail dGIKTEC aKOUa Kal
onuepa. Akoua vrtnpyav noAda aAda kapropopa Sévipa kat a@dova Bookotomia. O Tormo¢ eunAouti{otay
Kade ypovo arto to vepo the Bpoxnc mou S& yavotav Onmw¢ CHUEPX TTOU KUAAEL TAVw oTnV amoWIAwUEVN yn
kat kataAnyet oty Jadaooa, aAdda Eyovrac moAda ywuata, n iSita n yn to cuykpatouos. Etol oAa ta Uépn
eiyav tpeyovueva vepd amo mnyEG Kat motaula. Ot Bwuol ToU EYOUV ATTOUEIVEL UEXPL ONUEPD OTA UEPN

omou umnpxayv nnyeg eivat onuadia mou emBeBaiwvouy 0Tt doa Agyovtal eivat aAnGvad. »

AN\G Kol onpepa emkpatel yevika n amoyn OtL Ta SAon au&dvouv TIC TNYEC Kal eumAoutilouv
(au€avouv) T mapoxeg touc. Ta 6don autd Ta Kaloupeva «kepoahdplo», Bewpeital OTL TMEPAV TNG
TIPOOTATEVUTIKNG TOUG E£TiSpoonC €MeEVEPYOUV £UVOIKA Kal OTIC TNyEC. OL ek MPWING OPEWC QUTEC
ovtidatikég BEoelc TNG emidpaocng tou SACoUC OTIG TTNYEG, €XOUV TNV gpunveia toug otn oxéon Pabouc
oTaduUNG uTtoyEiwv VEPpWVY Kal PL{LKOU GUOTAATOC TwV SEVEPWV. ITIC TIEPUTTWOELG AOLTIOV KATA TLG OTOLEG
TO UTOYELO vePO PBpioketal os pKpO Babog (< 3,0-3,5m) kat emnpealetol and to PUWIKO cUoTNUO TWV
S6évbpwv toOTE TOo SA00G pmopel va mpokaAéoesl tnv umoPBifacn tng otdabung tou umoyelou vepol e
anotéAeopa va £xel SUGHEVH EMMTWON otV dlatta 1 akoun Kol Ty UTIAPEN TWV UTIOKELEVWVY TOU §A00UG
Tinywv. AVTIOETa OTIG TIEPLMTTWOELG EKEIVEC KATA TIG OTtoieg N otaBun tou unedadiov vepol Bploketal ot
BaBog peyalltepo TOU PUWIKOU CUOCTHMOTOC TWV SOOLKWV SEVIPWVY TOTE TO UMEPKEIUEVO SACOCG PE TNV
avénon tou mopwdoug (blaltepa Tou peyalomopwdoug Tou SnuloupyoUpevou amd TS pileg) Tn
xoupormnoinon g ¢puAladag kal Twv edadwyv Kol T HeElwon TG emipavelakng taxlTNTAg Kivnong tou
vepoU (Helwon moodTnTog Kol Taxutntag) TNG emdOveLaKNG amoppong, ouvtedel otnv avénon

Twvumoyeiwv udpodopiwv.
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5.4. Mny£g Ko BromokiAoThTA

ElvalL autovontn n enidpoon Twv mnywv othn PLOMOLKIAOTNTA Kol TO MLIKpOKAipa. Omou umapyxel
vepo, n Lwn sunpepel. Ot TAKTIKEG BpoxomTwaoelg elval e€APETIKA CNUAVTIKECG, apoU To VEPO Kal To SACOG
mave oxedov mavra pall. Puakia, ALUvoUAEG, To cUVOAO ToU Sa0LKOU OLKOCUGTAUOTOG MPOChEPEL OTOUG
KOTOIKOUG Tou 000 To duvatdv o otabepég Bepuokpaoies. Ta yaotepomoda Tou YAUKOU vepoU Sev
OVTEXOUV TIG HEYANEC DEPUOKPACLOKEG OAAAYEG, CUXVA UIKPOTEPA amd SU0 €KATOOTA, ayamoUV To YAUKO
vepd. (max 8°C) kat n €€fynon Bpiloketal oto mapehBov toug. Ot mpdyovoi Toug lovoav oto VEPA Twv
TIAYETWVWVY TIOU £ALWVAV KAL TIOU KATA TNV TEAeUTAl EMOXH TWV MAYETWVWY, UTINPXAV OE LEYAAQ TUAMOTA
™G Eupwrnng. Avaloyeg ouvBnKkeg MpoodEpouv Kal ol KaBapég mnyEg Tou SA0OUG. ITa onpeila autd To
VEPO KUAQEL pe emtiong otaBepn xapunAn Beppokpacia apol oL mnyEG elval EKPOEC UTTOYELOU VEPOU, TO VEPO
Bploketal og BabLd otpwpata e6APOUC, ATTOUOVWHEVO Ao eEwTEPLKEG Bepokpacieg kat apa €ioou kpLO
XEWLWva Kahokaipt. Ma ta yaotepomoda autd, OHUEPA TTOU SEV UTIAPXOUV TILA TIAYETWVEC, €lval TO LOEWSEG
uTtoKaTAoTaTo TOou Blotdmou toug (Wohlleben., 2018). To vepd oW mPEmeL va avaBAulel 6Ao to xpovo Kal
ebw avadelkvUeTal o poAog Tou dacouc, To Saowko €dadog Asltoupyel oo pla HeyaAn amobnkn Kal
OUYKEVTPWVEL OAa Ta VEPA TWV Ppoxontwoewy. Ta Sévtpa mpootatelouv to £€dadog and tn paydalotnta
™¢ Bpoxng He ta KAadLa-pUANQ TOUC va PELWVOUV TNV KPoUuoTIkr dUvaun tou vepoul. To adpdto £60¢og
amoppodd TO VEPO WOTE VA KN oXNUOTI{EL pudKla Kal va armoppEel oAAQ va cuyKpateital otnv edadikn
pala. Otav to €dadog kopeotel, otav n Seapevr) ya ta dévipa yepiosl, n mAeovalovoa uypooia
peTadEpETAL apyd Kol yia TOAA xpovia o OAo Kal mo Babld otpwuata. Auto pmopel va Slapkéoet
Sekaetieg péxpl n uypaoia va Byst aAL otnv enidavela Pe Tn popdn mnyng mou avoPAUlel otabepd. Tuxvd
potalet pe Padtwdeg, Aoonwdeg onuelo tou Sacikol eddadoug. Me TPOOEKTIKOTEPN TAPATAPNON
Slokpivovtal ULKPOOKOTILKA pUAKLO TIOU cnuotodotolv tnv évapén Tng mMnyng kat exwpilouv amo
erpaveLakd vepd edv n Beppokpoacio Toug eival KAtw amd 9°C, TOTE MPOKELTOL TIPAYUATIKA Yo Ttnyr. To
XEWLWVA, EVW OL MIKPEC USATIVEC CUANOYEG Ttaywvouv, OTLG TNyEG €€akoAouBel va kuldel vepod. Ta
yaotepomnoda {ouv €toL oe otabepr Beppokpacia Xaplg to podo tou dackol €6adoug aAld Kal Tng
KOMOOTEYNG TIOU EUMOSIEL HeYAAO HEPOG TNG NALAKNG akTvoBoAilag va ¢ptdoel oto €6adog. ZTa PUAKLA TO
S8aoog mpoodEpel mapopola urtnpecia MOAU onuavtikr, SLOTL To vepd TOug O avtiBeon He eKelvo Twv
nnywv Tou £¢podlaletal otabepd, elvol ekteBeluéVo O HeEYAAUTEPEG BepPLOKPOOLAKEG SLAKUUAVOELG.
MoAAol opyaviopol xpetalovtal 6pooepd vepod yla va dlatnpeital To ofuydvo. Otav maywvouv Ta mavia,
propel va meBavouyv Kal opyaviopol Onwe ol caAapdavdpes. ta duAroBoAra mMAatuduAAa, Ta yupva KAadLd
ToU Xeluwva adrivouv oAAr Bepudtnta va mepvdel oto £6adog. Emiong, n kivnon tou vepou, To eumodilet
va moywoel. Tnv avolén avtibeto pe tnv avodo tng Beppokpaciog, n vEo KON TPOOTATEVEL TOUG
opyaviopouc amod unepBépuavon. To ¢pOvonwpo mou oL Bepuokpacieg MEPTOUV AL, 0 OUPAVOC AVOLYEL

Eava mavw amd to pudkt adou ta pUANa €xouv MEoeL. Na Ta puakLa Tou Bpiokovtol KATw amnod kwvodopa,
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TO MPAYHOTA Eival SLAdOPETIKA, TO VEPO TIAYWVEL CUXVA KoL ETELSN TNV avolén 6& {eotaivetal mapd povo
otadLlakd, armokAEleTaL oa BLOTOTOG yLa TOAAOUG OpYyaVLIGLOUG.

H onuaoia twv dévipwy yla Ta pudkla 6 HELWVETAL OUTE HETA Bavatov. MNa mapddelypa, av po
vekpr oL TTECEL oTNV KolTn Tou puaklol, Ba pelvel ekel ylao SEKAETIEG AElTOUPYWVTOG OO UIKPO dpayua,
Snuloupywvtag AlPveg Pe apyn por] Tou vepol OmMou UmopoUlV va avamtuxBouv moAAd €idn mou Sev
OVTEXOUV TA LOXUPA PEVHATA. ITIC ALLVOUAEG QUTEC CUCOWPEVETOL AQOTIN KoL OLWPOUUEVA CWHATISL Kt
AOYWw TNG HELWMEVNG pong, Ta Baktnpla mou Slaomolv T BAaBepéc ouaieg, £xouv TeplocOTEPO XPOVO
Spaong. Apa Sev umtdpyel Adyog avnouxiag otav Petd and Suvateg Ppoxontwoelg Snuloupyeital adpoc.
To dawopevikd meptPaloviikd £ykAnua eival Xouplkd oféa mou cuykpolUovtal PE Tov agpa otav
oxnuotTilovtal ULKpol KATappAKTIEG, AUTA Ta oféa SnuloupyolvVTal KAtd ThV anocuvBeon twv GUAAWV Kat

TOU veKpoU EUAOU Kal lval e€alpeTIKA XpPr oA yLa To otkocgUotnua (Wohlleben., 2018).

5.5. TEXvNTOG EUMAOUTIONOG UTIOYELWV USpOodOopEWY

OL SLOXELPLOTIKEG TIPOKTIKEG TNG Aacomoviog kot tg Aypodacomoviag otnv katevBuvon Tng
0elPOoPIKNAG KUKALKNG OLKOVOULAG TOTLKAC KAlpakag, otnpilovtal kat oto vepd. O tumog tng PAAotnong
EMNPEALEL PE TNV USATOOUYKPATNGH TOU TO TOGO TOU VEPOU ToU GTAveL 0To £€8ad0og Kal Eival GNUAVTLKOG O
TMPOGSLOPLOPOC QUTHG TNC USATIKAG TOoOTNTAG KOOWE Kal TNG SNULOUPYLOC ULKPOTAULEUTHPWY TIPOG ODEAOG

™N¢ Bomotklotntag (Mkavatolog, 2024).

H pelwon tng taxutnTag Tou anoppEoviog vepol, Sev Teplopilel povo t StaPfpwon aAAd aufavel
KOlL TNV TIoooTNTA Tou dnBoulpevou vepou. H evioxuon tng 81Bnong tou vepou sival amd Toug KAAUTEPOUG
TPoOMoug asldoplkng dlaxeiplong tou. H ouvexng avtAnon vepou (avainyn) xwplig mpovola dnuoupyiag
TAgovaopatikol udatikol tooluyiou kat yia SinBnon (katdbeon) umopel va mopopolactel pe thv tuxn
evOC Tpamellkou Aoyaplacpuol Omou yivovtat povo avoAfgels. Eva mapddeslypa  dnpioupyiac
pLkpodefapevwy MOANATAWY OKOTIWV Og olkooUotnua §puog Sivetal amo to cuyypadéa (Mkavatolog 2004,
Ganatsios et al 2019). ApxlkOG TOU OKOTOC ATAV N cuAloyn Kal HETPNON TNG amoppong. To 2001
KQTOLOKEUAOTNKAY 4 0puyHdTa Twy 15 m? & BdBouc 1m, Suipknoe 2 Wpeg Kat KdoToe 100 gupw (50 gupw
™V Wwpa) HUE TN XPNon WUKpoU epruotiodpOpog skokad£ag wote va sAaylotonowindel n ocuumieon tou
ebadouc. Ta oplyuata emevbUBNKAV HE OLKOVOUIKO Kol avOeKTIKO UALKO pvc, Tou eival oe KoAn
Katdotaon onuepa (2024) kal Statnpel To cUAAeyOpevo vepd. EKTOC amd To MApASElyHa KEKALUEVWY
erupavelwv xwplg epdaveic pepatiég 6mou pmopouv va dnuoupynBbouv emevéeSupéva oplyUOTA KATA
MNKOC TWV XWPOOTAOULKWY OTa TPOTUTA TwV Te(oUAwWY, Otav n Slabéolun emipavela €XeL PEUOTLEG,
MTOpoUV aUTEC KAAALOTA va xpnoliomnotnBouy yla tn dnpoupyla HIKPOTOULEUTHPWY. ZUYKEKPLUEVA, OF
KOTAANAEG BECELC TWV PEUATWY TIOU UTTAPXEL GUOCLKA UTIOoKAdI), QUTH UIMOPEL va evioxuBel ota katdvtn
Kot va Snuioupynbouv Hikpodpdypata pe ¢duoilkd UAKKA (E0Aa, TETpeg) Tou Ba emoTpwBolvV pe

adlamnépato UALKO wote va dnpoupynBouv HIKpEC USATOCUANOYEG.
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¢ ¢ ).

IxAua 9: Mapddelyo KATAOKEUNG HLKpwV USatoouAloywv. Elkéva 7: Appotonog Aptag

H amoBnkeuon HkpoU MoCooToU TWV ETHOLWY KATAKPNUVIOUATWY o UIKPEC ubatoouAloyég (Ganatsios, et.
al, 2019) ota mpoTUNA KOTACKEUNG avaBoaOuidwy oAAd Kol UKPOPPAYUATWY OTIC PEUOTIEG, UITOpPEL vo tpoodEpeL
ONUOVTIKA OLKOCUCTNUIKA 0d€AN. 2To XOAOMWvTIa, OL TeXVNTEG USATOCUANOYEG, €KTOC amd Tt ameubeiag
Kotakpnuviopata, paledav kol amoppeov USwp Kal KAatd tn LeyaAUTeEPN SLAPKELA TOU £TOUG Ttapeixav Ta opEAn evog
vyportorou. Mpoteivetal Aowmov n katackeun Babuidwv pe okaPipo BabBoug Im kot avolytng embaveLog TTAATOUG
0,5-1m o€ ypapuES Sladopwy UNKWV KOTA TIC XWPOOTABUIKEG (Zxnua 9). Av n emuddvela ival emninedn, ta oplypata
UMOpOoUV VA KOTOOKEUXOTOUV OMOUSHTOTE Kol VO amoBnkeUooUV HEPOG TOU TIAEOVACHATOC TNG XELUEPLVAG
Bpoxomtwong, £xovtag ur’ dPv OtL HOALS Imm Bpoxn¢ avtlotolyei o 1tn vepol/otpéupa. Emopévwe, Vo opuypata
aBpolotikng eminedng embavelog 100m?*/0,1ha, UIopoUV pe KataAnAn emévduon va amobnkevoouv 100 It
KOTOKPNUVIOUATWY UPoug HOALG Imm. Eivatl Aoutdv amAd kot ePKTO va amoBnkeutolV KATOLOL TOVOL VEPOU WG
TIOOOOTO TOU E€TAOLOU USATIKOU TAEOVACUOTOC Kol VO TIPOOHEPOUV OLKOOUOTNULKEG UTINPECIEG TNV ENpoBepuLkn
nepiodo.
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5.6. Adoog Katl avtoxn otnv {npacia

H gb6adikh katdotacn meEPIAAUBOVOUEVWV TWV CGUYKEVIPWOEWVY TWV BPENTIKWV GTOXEiWY, N
EUPWOTIA TWV HUKOPLIIKWV SIKTUWV Kot | wpLLetnTa Twv dacwv Kabopifouv Tnv avioxy tTwv dacwv
otnv {npaocia. H avtoxn twv dacwv otig KALLATIKEG alayEg eival otnv Kopudr TWV MPOTEPOLOTHTWY
oulntnong Slebvwv opyaviopwv Katl popéwv. H MTPooapUOCTIKY LKAVOTNTA TwV Sacwv otn Enpaacia Kot TG
ouvexeiec KALLATIKEC aAayEC elval appnkta cuvdedepévn He TNV UTIOPEN KAl TNV EVPWOTIA TNG LUKOpL{aC.
O BaBuog autoopydvwaong VoG OLKOCUGTHHOTOG Kal KUPLwG Tou £8A¢doug CUVSEETAL E TNV AVTATIOKPLON
TOU Ot Ulot Kataotpodr omwg avepopupia, mupkayld, K.A.Jt., 0 Kavovag €ival OtL 600 TEPLOCOTEPO
OpPYOVWUEVO, TOOO Tilo avBekTIkO eival (Zanella et al., 2020). I melpapatiky enidpavela oto XoAopwvra
XaAkLokn¢g (Ekova 8), o ouyypadeéag (Ganatsios et al., 2024) epelvnoe TIG e6APIKEG Kal AUENTIKES AANYEG
Spuoddaocoug 70-72etwv Kkatd tn Stapkela 37 etwv. Ta &évipa YnAlwoav katd 5,1m kat n otnBaia
SLApETPOG Toug awenBnke katd 5,4cm. O daoikdg tamntag avénoe katd 18,3tn/ha to Bapog tou, n ofutnta
Tou €6adoug pelwbnke kKalL auvgNBNKe n yoviuotntd tou. EpeuvnBnke n onuacio tng ocupPiwong, twv
OLKOCUOTNUKWY aAnAemidpdocwyv kal oAANAocuvEEcEwY, N avioxn Twv SEVIpwv oTnv fnpaocia Kot o

POAOG TNG LUKOPLIAG KOL TWV BPEMTIKWVY oToLXElWwV Tou €6AdOUG.

Ewkoveg 8: Artoin Tng mepLloxng €peuvag (XoAopwvtag)

Fevik@, ta eAAnvikd Spuoddon Slaxelpilovral asipopikd and tn Aacikny Ynnpeoia (Suotuxwg Ue
Kamoleg e€otpEoelg). Autd onpaivel OtTL amayopelovtal ol amoPINWOEL Kal KATA KovOva oL EMIAOYLKEC
vAotouieg Sev adatpolv meploocdtepo amo to 10-15% tng KUKAKNG emidavelag twy cuotadwv. Etal, To
£6adog mpootateleTOl KAl Ol ULKpoopyaviopol Kal n  pukopla avamtiooovtol  ¢GUGLOAOYLKA
avtanodibovrag oe edadilky yovipuoTnTA Kol €vVioXUOVTaG TNV avioxr Twv OEévipwv He To omola
ouuBuwvouv. Ta aswpoplkwg Slaxelpllopeva dpuoddacn €xouv TNV eukalpia va wpLluacouv (ol Spueg
nAkkiag 70 etwv Slaviouv akopa tn vedtnta touc Sedopévou OTL {oUV QPKETOUC QLWVEG) Kal va

npoodEPouv OAAEG OLKOOUOTNULKEG uTnpeoieg. OL Stephenson et al., (2014), Bprkav OTL AKOMO KAl LE
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augnTLKOUC 6pou¢, Ta wpLpa ddaon mapouactalouv afloonueiwTous pubuolc auénong OyKou Kol UTIEPEXOUV
ONUOVTIKA TwV VeOTEPWY Sacwv. Eva onuavilkd XOPOKTNPLOTIKO TNG WPLLOTNTOG Twv SEVTpwy €lval n
kavotnta va cupPlwvel. Ta dévtpa eival Suvatol olkoouoTnuLkol nxavikol mou ennpealouv UVOIKA TLG
eSadIKEG LOLOTNTEG KAl OpYaVIOHOUC EVIOXUOVTOG £TOL TN SIKI TouG eupwoTia (Aponte et al., 2011, 2013). H
oUUBlwon dUTWV-UUKATWY KATW amo tnv enddavela Tou £6adoug e Tn Hopdn Hukopllag, ival amo Tig
TIO KOWEG cUUBLWOELS otov mMAavATn . Ta Siktua autd kaBlotouv edpikty TNV emPiwon Twv UIKPWV
dutapiwy, TNV avAMTUEN Kol TNV LOXUPOTOLNGCN TWV OUUVIIKWY TOUG UNXOVIOMWV. MECW OQUTWV Twv
SIkTUwVY petadépovral xnULkeéc mAnpodopisg, CO2, Bpemtikd otolyeia kat BePaiwg vepo. Etal, n péylotn
SlaBéoun vdatoywpntikotnta Tou £dddouc Ba mpEmel va cuePIAABEL KTOG amo th Soun kal To fadog

Tou, To BaBud avantuéng Siktuwv LUKopLlag.

Xwplc ™ O6pooepn okd twv Sévipwv, To £6adoc Bepuaivetal Pe amoTEAEOUA TA TOAUTLUO
Baktipla Kal HUKNTEG va avaykalovtal va dpaatnplomonBolv Babitepa, OMOU OUWE N OPYaVIKN oucia
KoL to mopwdeg pewwvovtal (Wohlleben, 2018). To kaAUtepo PECO yla TNV SLATHPNON TNG YOVILOTNTOG KOl
TNV TpooTacia Tou £6A¢oug Kal TwV CNUAVIIKWY ULKPOOPYAVIOUWY TOU amo TNV UmepBEéppavon Kot tn
SaBpwon eivatl to §aoog. N’ auto kot Ta SaAoKA 1 Ta aypodacLkd 0LKOGUCTAATO TTAEOVEKTOUV CUYKPLTLKA
LE T aypoTKA. H udatocuykpATnon HELWVEL TNV apacupTiky Suvapn tou vepou (Chang, 2006). Me to
TEPAG TNG Bpoxng, N vypacia mou cuykpatnBnke amod tn BAdotnon, sfatuiletal avavovtog tnv vypooia
TOU a£pal Kol SNpLoupywvTag EUVOLKO ULKpoKAlKa, i ptavel apyd oto £6adog kat tou Sivel Tn Suvatotnta
va Vv anoppodraost oAokAnpn. Xwplg ta S£vipa, N KOTAOTACN EMELSEWWVETAL ONUOVTLKA. Evw Ta ABadia
MTopoUV va HELWOOUV TNV E€Mdpacn TwV LOXUPWY BPOXOTMTWOEWY, OL Opywpévol aypol elvat
QVUTIEPACTILOTOL ATTEVAVTL 0T SUvan Tou vepol Kal eudldBpwtol. Ot eEMOXLKEG KOAALEPYELEG aprVOUV TO
€6adog yla MoANOUG HAVEG TO XPOVO OKAAUTITO KOL ONPOOCTATEUTO OTnV unepBépuavon. Edwka oe
KeKALEva €dAdn Kkal paydaieg PPoOXOMTWOELS, N EMIPAVELAKI) OMOPPOr TIOU TAPOCUPEL To £6adog
OUVOEETAL UE TN HELWHEVN SRBNnoN.

Tnv nepiodo (1981-2001) mou to Spuoddcog oto Mavemotnuiakd Adcog Taflapxn —Bpaotauwv
ATov HLKPOTEPNG NAKIOC, Ta Bpemtikd otolxeio tou €d8adoug Aydtepa Kol n MUKVOTNTA Twv SEVTPWY
peyaln, ot Eepéc kopudEc Twv Sévtpwy tn Bepvn Enpn mepiodo dev Atav onavio dawvopevo (Ganatsios
et.al.,, 2024). Arnd to 2001 kol peTd, Topd Ta Enpd kohokaiplo, to Sévtpa daivovtal uyléotepa Kot
ouéavovtal KaAUTtepa Kot outo amodidetol otig KaAUTEPEC CUVONKEG AVAMTUENC TOUG HECW TNG ouveXoUG
BeAtiwonc tng autoopydvwong Tou otkoouothpartoc, (Pickles & Simard 2017a). H Simard (2009b) mpoteivel
HLOL TIPOCTATEVUTIKY TIPOCEYYLON TNC SLaXELPLONG TWV SACWV yLa TNV OLKOAOYLKI EVOUVAUWON TWV WPLLWY
SEVTPWV KOl TWV HUKOPLIKWY SIKTOWV. H SLEMOTNUOVLKY £PELVA TTIOU EUMEPLEXEL TN SUVALLK TIOAATTAWY,
ETUKAAUTITOPEVWY SIKTOWV Ba BonBriosl otnv avamtuén SLAXELPLOTIKWY TIPOKTIKWY TIoU SLatnpouv Ta

OLKOCUOTAHOTA OTOUG KOLPOUC TwV KALMOTIKWY oAAaywv. Ol pUKopl{lkol MAKUTEG e€lval yvwoto OTL
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napéyouv ota Sevipa HE ta omoia ocupPlwvouv, auénuévn avtiotacn otnv ¢npaocia (Pickles & Simard

2017a).

H Lkavotnta Twv HUKATWY va SnUloupyouv LukopLl{lka SikTua ota omola éva LUKAALO CUVOEETAL e
TG pileg Sladopwv SEVIPpWY, MOPEXEL TO LNXOVIOUO avadLaVOUAG Tou vepoU evtog Tou edddouc. Emiong, ot
eSadkég 8LotNTEC MeplapBavopévng tng e8adIknG yoviuoTnTog (TTou He TN oelpd tng Kobopilel tnv
gulwia tn¢ pukopllag) mailouv KaBoploTko poOAo oTnV avtox Twv SEvtpwy otnv Enpaocia. e épguva Twv
eSadkwv 8lotTwy, tN¢ Slamepwoag Bpoxng Kol koppoanopporng o dpuodAcog PPeONKAV CNUAVTIKEG
Sladopeg otn popdn twv Sévipwy (HéEyeBog KOUNG Kal ywvia €kduong kKAadwv) otav to £6adog £xel

ULKPOTEPEC CUYKEVTPWOELG Bpentikwv otolxeiwv (Corti et al., 2019).

Ol Gessler et al., 2016 epeuvwvtag TL poAo TnG OpEYPng otnv emBiwon Kot avakapPpn Twv Sacwv
KOTA Tt Sldpkela al\d kal PeTd tnv Enpaoia, Ppnkav OtL N uPnAn dtabsopudtnta os BpemTikd oTolyeia
nailel kaBoploTtikd polo otnv emiBiwon and v Enpacio. XaunAn mpocAndn os Bpentikd otolxeio euvoetl

TV ENeldn avBpaka (emopévwe To BAvato) o€ CUVONKEG MOPATETAUEVOU USOTIKOU OTPEG.

H wplpavon eniong twv SEVTpWY EUTEPLEXEL LA ONUOVTIK oAAayr oto £€8adoc Tou TIPEMEL va
StadpuhayBel. Ooo meplocotepo avamtvooovtal ta daocn o Bopala Kat mowkilopopdia, t1000 MO
avOektika yivovtai. Ou Ganatsios et. al. 2024 culntouv ektevwv Tn onpaocia tng cuppiwong kat g
QVTOXNC TWV SEVIPWY OE OTPECOYOVOUCG TOPAYOVIEG OTwG N &npocia ywa tnv omoia n Bpédn mailel

KaBopLoTikd poAo.

5.7. Adoocg kat StaBpwon

H SuaBpwon €xel 6Uo oPelg. Mua dYn g SlaBpwong elval 6TL autd To peydlo TeptBaArloviikd
MPOBANUA amotéAece TNV altia dnpoupyilag HeydAwv moAtiopwy. H Adomn gival cuvduaopog vepol Kot
oKOVNG, KoL N okovn eival anmocaBpwpévo METpwHa. MiKpd TepdyLa Tou anokoAAROnkav amnoé éva fouvo
KOl PETAdEPBNKAV HE TOV AVEUO 1 TO VEPO Ot MeSWA PEPN. H yovILOTNTA TOUG TIPOEPXETOL AmMo Ta
Bpentikd otolela mou KatéPnkav amd Tta Pouvd. MeydAolL TOATIOUOL OMWE O ALYUTTLOKOG, N
Meoomnotapia (Tiypng-Eudpatng motapog), ekeivog tou Ivdou motapol, odeihouv thv UMapEn TOug OTn
SLaBpwon tou €dddoug Kal TNV ANocabpwon Twv METPWHATWY TWV OPELVWV TIEPLOXWV Kal Tn UeTadopd
ToUG oTLG MedLadeq. To SLaPPWTLKO £pY0 TWV PEOVTWY USATWV elval Tepdotio. O MLOLOUTAG PeTadEpeL KABE
XPOVo 220*10° kuPBikd pétpa dbepTtwv UAWY (220 ekatoppupla), o Kitpvog motapds 500%10°, o AoUvapng
36*10°. Ot apxaiot moAttiopol daveioay 8ot eEaohaAloy eTdpKeLa TPODAG TTOU e T OELPd TOU £8WOoE TN
Suvatotnta adlEpwong XpOVou ot TIOATIOULKEC Spaotnpldtnteg. Emiong, xdplg tn petadopd deptwy

UALKWV, Tl GEATA TWV TOTAUWY KOL T TIAPAKTLA OLKOCUCTHLATO EUNUEPOUV. 2TV lomwvia elval BLwUATIKA
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eunelpla n oxéon aAAnAefdptnong Kal eunpepiag Twv MapabBaAdcoLwWY OLKOCUCTNHATWY HE TA TTOPAKTLO
6aon. Qotdoo, xpelaletal OMWE 0 OAQ, VO UTIAPXEL LA LOOPPOTIL KOl ETTL TOU TIAPOVTOC, L0 LOOPPOTIia

peTagL pubpou SLaPBpwong kat edadoyéveong.

‘000 0 pubuodc dlaBpwong eival xapunAotepog anod to pubud edadoyéveong, To Pabog tou edddoug
Ba auvfavetal (Ked. Ydatwol MNopol, onuacia udatoxwpntikotntag edadoug). Mnyn dnuloupyilag véou
£6Aadoug elval To UNTPLKO METPWLLA TO Omoio anmocabpwvetal cuvexwe. Tautoxpova, n BAdotnon auvfavel
kot Statnpet uPnAd enineda opyavikng ouaciag mou pe tn Bornbela tou kaBodika SinBolpevou vepoy,
geumAoutilel To evopyavo £dadog e€aodpalilovtag Tov mMAoUTo Tou. lNa ti¢ ouvlnkeg tTng Meosupwrnng, Kabe
XPOVO, KATd Héco 6po 300-1000 TOVOL METPWHATOC avd Km?, petapopdwvovial oe £€5adog. AUTO onpaivel
otL 1o Babog tou edadouc avdvetal and 0,3-1Imm/étog, SnAadr touldylotov 5cm/100 £tn, xwpic va
uTtoAoyiletal n avénon mou odeiletal otnv opyaviky ouaia kol £€taL, umoAoyiletol otL Ba XpelaoTtouve
10.000 xpovia yla éva yupvo Aodo xwpic €dadog wote va emtotpéPel otnv MPoTePn, SACWHUEVN KOTAOTOOH
tou (Wohlleben, 2018). Autn mepimou eival n SlApKela omd TO TMEPOC TNG TEAEUTALAC TAYETWVLKAG
nieplodou £wg onpepa. Qotdoo, yvwpilovpe otL ta Sdon enéotpeav oAU ypnyopdtepa SLOTL oL pubpuol
g Dlong &ev akohouBolv mMAvIA ypaAUULKO MotTiBo. H umoxwpnon Twv MAyETWVWY alfnoe e
VEWUETPLKOUG pubpoUg TV TaUTNTA KAl ToooTNTA TG anocdBpwong cupBAailovtag £Tol otnv TayxuTatn

eSadoyeveon.

H aAAn on tng daPBpwong oxetiletal Pe tn pn avoaotpEPun (Yo toug avBpwrmivoug xpovoug)
anwAeLa MOAUTIHOU €8ddoug. Mia yupvn Bpaxwdng Bouvorhayld Ba xpelaoctel XIALASEC €T yLa va yivel
mAoUaoLo €6adog oto onoio ¢uetal peydlo 6acoc. To §AcOC elval N MPWTN YPAUUN Aluvag evog puolkol
OLKOCUOTHHATOC Yyl TNV amotpomnf t¢ SldBpwong Kot ¢ HElwoNng TNG Yovipotntag tou edddouc. H
USATOCUYKPATNON HELWVEL TNV TOPOCUPTIKY SUvapn Tou VEPOU, evw Xwpi¢ ta S&vtpa n Katdotoon
eneldelvVwVETOL ONUaVTIKA. NMoapolo mou ta ABadia pmopolv va HELWOOUV TNV £Midpoon Twv LoXUPWY
Bpoxomtwoswy, oL opywpévol aypol eival avumepdomiotol amévavtl otn Suvapn tou vepou. Autd
kataotpédel tn Soun tou edadoug Kol To KAVeL eudAwto otn StaPpwon. OL eMOYLAKEG KAANLEPYELEG
adrivouv yla ToAAoUG HAVEG TO XPOVO aKAAUTITO To £€8ad0o¢ Kal ampooTAteuTo atn SUvapn Tng StaPfpwong
Kol TG urtepBOéppavong. EBka os kekAlpéva £6adn katl paydaieg BpoXxomTwosLg, n entdpaveLlakr anoppon
TIou apacUpeL to £6adoc (StaBpwan) cuvdéetal pe TN Hewwpévn dtOnon. Eva Bapl cluvvedo katatyidag
BpéxeL 30.000 m*/km? vepol e Aiya povo Aemtd. Edv to vepd Sev kateuBuvOel pe katdAANAO TpATO TPog
TOUG avolyxtoUg edadlkol¢ Opoug, SnULoUpyoUVTAL YPRYOoPa ULIKPOXE(LappOL KOl Tieplocotepo £6adog
QTOUAKPUVETAL OpLOTIKA. KAlon 2% eival apKetr va odnynoeL o€ Un avaotpePiun anwlela edadouc. Ot
opXOLOAOYIKEG avakoAUY el mpolmoBETouv ekokadr), Ba ATav AoV AoyLKO TA apXALOAOYIKA supraTa
va NTav KaAUPPEva povo and BAAotnon, opws, n SlaBpwon Aoutdv eival n attia mov ta upruaTa AUTA

elvat Bappéva Baba otn yn (Wohlleben, 2018).
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‘Eva. XAooto (1mm) Stafpwuévou e8ddouc ooduvapel pe edadikr amwAeo 1000 tn/Km?. Ot
aypol TNe Kevtpikic Eupwmng xdvouv Katd péco 6po 200 tn/km?/xpovo, Snhasrh 50 cm/100 étn. Xwpi o
£6adog (kupiwg tnv emudpavelaky opyavikry ouadia), n yovipuotnta tTNE yNG MEWWVETAL SPACTIKA HE
omotéAeopa to Ao (meiva) toug AopoU ¢ (LOAUCHATLKEG TSN UIEC) KoL TEALKG TN LETOVAOTEUCN TIOU £lvoil
anotéAeopa tng SlaPpwong kot umoPabuiong tou edddoug Adyw NG Kataotpodng twv Sacwv. H
KOTAPPEUON TWV KEYAAWYV TIOALTIOUWY CUVOEETAL HE TN 1N aswdoplkn Xpnon Tng Ine (kataotpodn edadoug
Kot dacwv). Tn dekaetia tou 1930 otig HMA, Adyw tng aAlayng xpnong (ta ¢uoika ABadia €ywvav
ETIOXLOKEG LOVOKOAALEPYELEG) TEPAOTLWV EKTACEWV 0TI Meydleg Medladeg twv HIMA, n atoAikn dtappwon
£0ae KUPLOAEKTLKA TO ZIKAYO KATW amo £€dadog Touddaytotov 20 cm. Xtn Meoeupwrn, n TAon yla yprnyopo

KEpSog petatpePe ta puloPola SAcn TNG o LOVOKAAALEPYELEC KWVOPOPWV LE TPAYLKEG CUVETIELEC.

It Meceupwnn tov 200
auwvo, xabnkav je tn

Guin.won S séd@oys 5-10 cm edadoug

‘ e

100 €1

Quowou
Neptpadiov
Toc-Mn

Ixnua 10 o,B. kat Elkoveg 9: AtoteAéopata Un aslpoplkig xprnong tng ng.
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6. AAZIKH BAA2THZH KAI AlOPPOH

6.1. MapAyovteg MOU EMNPEAIOUV TNV AOPPON)

Mia amno tig Baokég dpdoslg tou udpohoykol KUKAOU elval n amoppor]. To HEPOC TOU MIMTOVTOG
OuBpLou LSaATOC MoV eV CUYKPATELTOL Ao TNV KOUOOTEYN TNG Saotkng BAdotnong Kal dev dinbeltal evidg
Tou €6Aadoug, Kveital emipavelakd katd tn dtevBuvon TNG HéyLlotng KAlong, oxnuatilovtag to dpavouevo
¢ amoppong. OL Baoikol mapayovte¢ omd TOuG omoilou¢ e€aptdtal n amoppon eivat a) Ta
Katakpnuviopata, B) to daowko £6adog kal y) n daotkr BAdotnon tou Acouc. ITn cuvexela e€etalovral
TIO OVAAUTIKA OL TPELG auTol Baotkol mapAayovTeg.

To 8aowkd £8adog avaloya pe TA SOULKA TOU XOPOKTNPLOTIKA (KOKKOUETPLKN Olafabuion,
TLEPLEXOUEVN opyavikn pala, mayxog edddoug, avayAudo, KALoelg KATT), emnpedlel KATAAUTIKA TNV pHopdn
KOL TNV TOCOTNTO TNG OTMOPPONG. IXETIKA HE TNV KOKKOUETPLK olvBeon twv Oaowkwv gdadwv
EMIONUAIVETOL N KATOAUTIKN TNG emimtwon otnv amoppor]. Mo mopddeiypa, av BswpnBel oto 100% n
amoppon &vog mnAwdoug daokol e6ddoug tote n amoppon dacikol apponnAwdoug eddadoug, Mo TIC
QUTEG AOUTEG oUVONKeG, AaUPBAveL TIUEG peTaty 25-30% (Lelwon 3+4 Ppopég). Ze appwdeg daoikd €6adog, n
TN TNG AmopPpPONG KUpalvetal PoALg mept to 10-15%, pewwvetal SnAadn kata 6,7+10 dpopég (Molchanov,
1960). H kAlon tou edadoug dtadpapartilel onuavtikd polo, kabdoov pe avénon tng kKAiong aufavel Kat n
ToXUTNTA TOU QmoppEéovtog vepol WE amoTEAecpa TN Helwon Tng evidog tou £bdadoug SinBoupévng
noootntog vepol. O Burger (1954) edapudloviag cuotUOTa TEXVNTAG PPOXNAG, OTOUC XELLAPPOUC
Sperbelgraben kat Rappengraben Sianioctwoe OtL oe €6adn pe kAion 75-85% n amoppon ot SACWUEVES
emupAveleg ywvotav Slapécou tou edadoug (evdopor), EVw 0To MAPOKELEVO YUUVO £6adog, 6N e KALon
ermudavelag 50%, 1o vepd €pee emidaveELOKA TpokaAwvtag ouxvd SlaPpwoelg. H evtog tou SAacoug
eTLpaveLaKA amoppPEOUOA TTOCOTNTA VEPOU £lval, TIOAU UIKPr) 08 SACWHEVEG AEKAVEG e KALOELG £22°, Ue
Vv polndBeon tn Slatnpnon tng kel amaviwpévng dactkng puAladag (Molchanov, 1960). AvtiBeta
evbeyxouevn Slatapayn tng dactkng dulradag, and Bookovia {wa 1 AAAEG attieg, mpokaAel avénon tng
emudavelakng anoppons arld kat StaPfpwoelg. Katd tov Kirwald (1971)* n enidpacn tou 6dcoug otnv
anoppon KekALLEVWY edadwv Looduvapel pe pelwon g KAlong Toug TouAdylotov katd 50%. NapdAAnAa
KaBe popdn MAnywoswv tou £8adoug, MPoepXOUEVN Ao PPELS - UETOTOMIOELS SEVEPWY KoL KOPUWV
GAWV £py0cLWV CUYKOMLENG Tou EUAou, AOyw TNC auénueévng cupmisong Twv edadwv, otic BE0ELC AUTEC,
nipokael av€non tg udatamopporng. Emonuaivetal 6tL n uypaocia tou edddoug emnpedlel GNUAVTLIKA TNV
aroppon (Zynua 11). O Burger (1954)* avadepet 6tL katatyida Upoug 18mm, He UYPO KaLPo, £8waoe eVTdG
TWV 3 TPWTIWV WPWV TIOCOOTO amopponG HeTtafl 43-45%, evw katalyida uvPoug 58mm, pe Enpod kaipo,
€6woe Petd 12 wpeg anoppor avepXOUevn HOALS oto 13% tou cuvoAlkoU Uoug Bpoxng. £to avayAudo
EVIAOOETAL KOL N €évvola TNG £€kBeong TG emipaveiag tou dactkou edadoug n omola emnpedlel emiong tnv
amoppor. Etol oL Bopeleg ekBéoelg eudavilouv -CUYKPLTIKA HE TIC VOTIEG- auénuévn udatamoppon

ode\OUEVN OTO UYPOTEPO Kal TO PUXPOTEPO KALHO KOl KOT'EMEKTAON OTN HKPOTEPN Slamvor] Twv eKel
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amovtwpéVwY ¢putwv. Eniong kat’ avaloyia ot avatoAlkeg ekBeoelg epdavilouv peyaAUTEPN Amoppor) ano
OTL oL SUTIKEC. TENOG og PUXPEC TEPLOXEC TIPETEL VoL AapBaveTol cofapd umtodn n KATA To XELLWVA LoXUPN
KoL o€ peyalo Babog mayomnoinon Twv yupvwy edadwyv, CUYKPLTIKA UE Ta KAAULUEVA Ao TNV KOUOOTEYN
tou 8aooug dactka £56adn. Autd ta €dddn Satnpolvtal AOUMOV Ml LOKPOTEPO XPOVO OE KATAOTOGN
nnéng. H mayomoinon autr eumobilel tnv toxutnta SNBnong Kol eMOUEVWE AUEAVEL TNV aATOpPPON).
AvtiBeta to §aoog, e€opaAlvovtag TG akpaieg KALMATIKEG ouvOnKeg, Sev emITpEMEL TNV o BABOC Kal yla
MEYGAO XpOvo &latnpnon Ttwv Toyomolnuévwy Saclkwv edadwv, HE AMOTEAECUO TN OUVEXLON TNG
SNBNTIKAG AeLToupylog Tou, e EUVOIKEG OUVENELEG 0TV TPododoaoia Twv umoyeiwv ubpodopEéwv Kal TwWV
TINYWV KoL T Pelwon tng amoppong.

ATO anoin KOTOKPNUVLIORATWY, To UYPOC, N Katavoun, n évraon Kot n Slapkela fpoxng, aAld kat
o ULPOC, N €vtaon, TO TAXOG KOl TA XOPOKTNPLOTIKA TOU XLOVIOU KOl TWV XLOVOOTPWHATWY AMOTEAOUV
TIOPAYOVTEG, TIOU EMNPEAIOUV GNUOVTLKA TO UYPOG Kal Tn Xpovikn €EEALEN TnS amoppong. Q¢ YeVIKn apxn
SlamiotwveTtal 0TL 600 aufavel To UPog TNS BPOoXNE KoL TOU Xloviol, TO00 PeYaAUTEPO Kabiotatal To mooo
TOU AmMOPPEOVTOG vePOU (2yrua 11).

e | 1I

|

oo | ! ! -
— ——— - IJappfnarah'l'l -

SNpwerBelgreabheny -

Avist?

IxAua 11: Juvollknl amoppon] ot apXkd &npo kot uypd €8ado¢ otoug €eABETIKOUC XELLAPPOUS

Sperbelgraben (§acwpévog) kal Rappengraben (Sacwpévoc katd to 1/3), (Casparis, 1959)*

Kata tov Kirwald (1971)* n yevikn e€lowon tng ox€ong MeTafl KATAKPNUVIOMATWY KOl AmOPPONC EVIOg
Saocwpévwy Aekavwy Slvetal amo tnv akoAoubn oxéon:

Q=a+b-P
Omnou: Q=ubdatamnoppon (mm), P = katakpnuviopata (mm) kot a kat b otaBepég mpokUMTOUCEC Ao Ta
TOTILKA SE60UEVA TWV AEKAVWY OITOPPONE USATOPEUUATWY TG TeEpLoxng Schmalau (dveu ddcoug) kat Krdhe

(6aocwpévo) tng Meppaviag. H mapamdavw oxeon oTLG MEPLOXEG AUTEG ATIOKTA TNV akoAouBdn popdn:

Xeipappog Schmalau Xeipappoc Krahe
(Yupvo €dadog) (6aowpévo €6adog)
Amoppon Q=-292+1,00P Q=-215+0,77P
JUVTEAEOTHC OUOXETLONG r=0,90 r=0,79
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AN TNV MOpAMAVW OXEON TPOKUTITEL OTL N €emidpacn otV AMopPPOon TwV SOCWHEVWY ETLDAVELWY
kaBiotartal Alyotepo otevr) kot aopaAng and OtL oTo yupuvo £€dadog. MapaAAnAa katd tov (6lo ouyypadéa
n avwtépw oxéon, epeuvnBeioa katd tn Sldpkela 15 eTwv oe Sk UIKPEC Kal SUO PEYAAEC AEKAVEG

amoppong Stadopwv LOATOPEVUUATWY TNG TIEPLOXAG QUTNC, €SwOE Ta akOAouBa anoteAéopata:

Nivakag 7. Anoppon kot edadokaiupn Kirwald (1971)*

E€lowon JUVTEAEOTHG CUGYETIONG
Adoog Q=0+0,76-P (0,52-0,87P) r=0,87
MEWPYIKES KAANLEPYELEG Q=a+1,04-P (1,00-1,09P) r=0,93
MNotapol (kaAumtopevol
amnod daoog katd 0,5) Q=a+0,96-P (0,91-1,02P) r=0,90
» creer ' ' - | T ;/, =
N B S e e S £ s i {4,”

It

= ey

Ay sl
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IxAua 12: Emidpoon tng £vtacng tng Ppoxng otnv TMANUMUPLKY amoppon Twv €ABETIKWV XELLAPPWV

Sperbelgraben (§acwpévog) kal Rappengraben (Sacwpévoc katd to 1/3), (Casparis, 1959).

AMO Ta TAPAMAVW TPOKUTTEL OTL N avfnon NG amoppong He tnv avénon tou UYPOoUG Twv
KOTOKPNUVIOUATWY ETUITUYXAVETOL LOXUPOTEPA KOL EVIOVOTEPA OTI( YUMVEG €MLPAVELEG. ZuxVA N
npokaAoUpevn avaloyia avénong kabiotatal yia b=1,00 & e$p45°=1, ion pe 1:1. ITIG MEPUTTWOELG OPWG
Tou n Bpoxn, dlatnpel TNV €vtaor Tng KaL aufavel tn SLAPKELAG TNG, TOTE N eMiSpacn Tou SAcoUG ML TNG
anoppong ¢OIveL. ITIC MEPUTTWOELS AUTEG N Stadopd amopponG KETAEY SACWHEVWV KAL YUVWY AEKOVWY
kaBiotatal ouvexwg Kkpotepn. H Sldpkela Opwe Tng Bpoxng cuvnbwe Bploketal oe eubela avtlotpodwg
ovaloyn og oX£on MPOG TNV EVTaon TNG, ME QTMOTEAECHO 000 aufdvel n SLapkela TG Bpoxng tooo va
g\attwvetal n évtoon te. Na to Adyo autd n évtaon tne Bpoxng, amotelel TeAkd To Bactkd mapdyovrta,
Tou SLapopPwVEL TG OXECELS TOU SAOOUG KoL TNG armopponG. Mevikd Tto 6A00¢, 0 OXEoN HE TO YUUVO
£60.dpog, KATA TNV MTWON LWoXUPWV Kotalyibwv (18laitepa UIkpG SLAPKELAC LOXUPWY KATALYIOWY), HELWVEL
NV amoppor Katd oAU TEPLOCOTEPO AMO OTL OTIC NMLOTEPEC KaTolyideg Twv yevikwv Bpoxwv. Omou
KupLapXoUV oL TIOAU LoXUPEG ULKPNG Slapkelag BpoxEg avayAudou (m.x. EANGSa), To yeyovog autd omoKTd
e€alpetikni onpaoia kabdéoov to 400G MPakKTIkA eival Suvatov va efadavilel omolacdnmote éviaon
Bpoxnc e dldpkela pikpotepn Twy 1,0+2,0 wpwv. Evw aufavopévng tng évtaong tng Bpoxng, n enidpaon
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Tou SAo0oU¢ EMi TNG AMOPPONG KaBioTatal CUVEXWG WIKPOTEPN, aUEAVEL TTOAU n OXETIKA emibpocn tou
daoou¢g (wg n Stadopd amoppong HeTaty yupuvol Kal Sacwpévou edadoug). TENog ta uypd (moAvouBpa)
KoL Enpa £tn emnpealouv TV anoppon SACLKWVY KoL YUUVWV e8adwv Katd StadopeTiko tpormo. O Nivakag 8
tou Kirwald (1971) Seixvel 6tTL To 6A00G, MOPEXEL KATA TA UYPA £TN TTOAU ALYyOTEPO VEPO ATO OTL Ol YUUVEG
erudaveleg, evw Katd ta €npd €tn n Swadopd auth Kabiotatal MOAL UIKPR n Kol pndeviletal.
Amobetkvuetal Aowutov OtL to daocog Asttoupyel we pudulotikn Se€auevn, the omolac n xwpntikotnTa
kaGopiletal amno to mdayo¢ tou SaoikoU £5A@OUC Kal To SOULKA TOU Xapaktnplotika (doun, ouvdeon,

xouuou kat puAdadac, kokkouetptkn StaBaduion, evepya koAAoeldn kArm).

Nivakag 8: ZUykpLon NG udatamopporg Enpol Kal ypol £Toug He SLadopeTikd LYo PpoxNG o AEKAVEC

amoppon¢ (tou motapol Rhur) dtadopetikng putokaiung, (Kirwald, 1971).

Ydartamoppon (m°/sec.km?)
Agkavn amoppong

Enpo étog 1959 Yypo étog 1961
AocopEveS [KPEG AeKAVES OTOPPONG 11,2 26,1
Ieproyég pe yempyucés KOAMEPYELES 11,0 31,6
Agxdveg anoppong motopdv (ddcwong 0,5) 13,8 33,4
Agkévn Tov Rhur (4444km?) 10,9 27,5

Ao aroyn daowking PAdotnong, to Sacomoviko €idog, n doun, N ouykpotnon, n nAwia kot n
KOAALEPYELA TWV CUOTASWV EMNPEAIOUV TV USATOGUYKPATNGN TOUG KOl EMOUEVWG ETMINPEALOUV TLG OXEOELG

Saoouc kal amopponc (Ked 7, H onuacio tng udatoouykpatnong KoL o pOAOG TNS oTov USPOAOYLKO KUKAO).

6.2. MocooTto Sacwong Kot amoppon

H efalpetikd peydAn omoudaldtnta Tou GALVOUEVOU TNG OMOPPONG KoL TWV ETUTTWOEWY TNG
oénynoe otnv avalntnon Twv oXEoswv mou SLEMoUY TNV anoppon pe tn daowkn BAdotnon. Ma to Adyo
OUTO N OXECN QUTH OTTOTEAEOE QVTIKELPEVO TTIOAWY £pgLVWV AN armd ta TEAN tou 19°° awwva. Népav OPWG
amo T Yevikn eniépacn Tou SAc0UC ML TOU AMOPPEOVTOC VEPOU, N £peuva oTPAdNKE KOl 0T SlatUMwon
OXECEWV yla TNV eMidpacn Tou Mocootol dAcwong Twv dacwv aAAd Kol TNV Topeia Twv avadacwaoswy
OTNV QTopPOI Kol YEVIKOTEPA. MapdAAnAa, emLXelprBNKE 0 TPOGSLOPLOUOC TWV TAPAYOVIWY EKEVWY TTOU
EMNPEAGIOUV Il UMOPOUV VA EMNPEACOUV TNV amoppor]. Ta AMOTEAECUATA TWV OXETLKWV EPELVWV adopolv
KOLL OTOXEVOUV OTNV emilucn Twv SU0 EALPETIKA ONUOVTLKWY TIPORANUATWY TTOU TIPOKAAEL N N EAEYXOLEVN
amoppon, Twv MANUUUpwVY Kot Ttnc Aetpudpiag (meplodikn ENAewdn amopporc).

OL TPWTEG CUCTNUATLKEG £PEVVEC, YLl TNV KaTAvVONon tng emidpaong tou S&coug otnv mocotnta
KOlL TOV €AEYX0 TOU AmopPEOVTOG USATOC, £ylve og SU0 Xelpndppouc atnv EABeTia amod tov Engler katd ta £tn
1900 — 1915. Ot petpnoslg ocuvexioOnkav Kat Hetd to 1915, puéxpl to 1957, KuUplwg amod tov Burger (1954)*
Apyodtepa o Casparis (1959)* avakedpalaiwoe To cUVOAO TWV AMOTEAECUATWY auTwy. ETOL, Ta elpdpota
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tou Engler otnv EABetia amotédecav 0L HOVOV TNV apxn tng ouyxpovng Aactkng Y&poloylog ald kot
AOyw NG MOAU peyAAng Slapkeldg toug (mepimouv 60etia), TNV MAEOV HOKPOXpOVN Kal OELOTILOTN OELpa
MEpOUATWY. Ta CUPTMEPACUATA TNG MOKPOXPOVNG QUTAG £peuvac eival kedpalalwwdoug onuaciag Kal
xpnotwgornolouvtal 1 avadEpovtal oe OAeg oxedov TG USPOAOYLKEG EPEUVEG, UEANETEG KOL CUYYPOLUOTO.
Metd to 1957 n €peuva autr anéktnoe pio SladopeTIK OMTIKNA Kal oTpAdnKe Kal otn Slepelvnon A wv
USPOAOYIKWY TIAPAPETPWY Kal peyeBwv (8tnOnon, ¢eptd UAKA, XpOVIKA uotépnon udpoypadnudtwy
K.A.TL). ATtO Toug SU0 EPEUVWIEVOUC XELLAPPOUG, 0 Xeipappog Sperbelgraben Atav mARpwg KAAUUUEVOG e
KNMeutd 6dcog epuBpeldtng (mocootd ddacwong 97%), evw o Xelpappo¢ Rappengraben eixe moAl
ULKPOTEPO TOCOOTO SAcwaong avepxopevo og 35,1% (Ew. 10). 2to xeipappo Sperbelgraben, Tou omnolou n
erudavela avépxetal oe 55,8Ha, kataypadnke péoo etnolo UPog Bpoxng avepxouevo os 1589 mm. Ito
Xeipappo Rappengraben, tou omolou n enupdvela Atav 59,2 Ha, to avtiotowo Héco etriolo UYPog BPoxng
£pBave ta 1536 mm. Bp£Onke Aomov OTL N AmoppEOUCA TTOGOTNTA VEPOU armd TIC SACWUEVECG TIEPLOXES,
Nntav codpwe HLKPOTEPN €KEIVNG TWV OALYOTEPO SOCWHEVWVY KoL £TOL TIPOKUTITEL OTL TO 8ACOG TPOKAAEL
pelwon TG GUVOALKAG amoppong, onwe daivetal ota Yyuata 13 kot 14, kabwg kat otov MNivaka 9 tou

Burger (1954).

Nivakag 9: Anoppéouca mocdTNTA VEPOU 0 Sacwévn Kol yupvr] emtdAvelo avtioTolxo Katd Tov Burger (1954)"

, Ygog Bpoxng Amoppon
Xelhappos (mm) (mm) (%)
Sperbelgraben
(6aowpévog kata 97%) 1685 843 50
Rappengraben
(bacwpévog kata 35,1%) 1736 1081 62

OL €peuveg auTEG €6€L€av OTL N emidpaon Tou SACOUG ML TNG LEYLOTNG KAL TNG EAAXLOTNG ATIOPPONC
ocuviotatal, a@evog UEV aTn oNUAVTIKY UEiwan (amaAuvon) Twv MANUUUPIKWY dUYUWV Kol PETEPOU OTNV
auénon g MocOTNTAC TWV OMOPPEOVIWV XapnAwv uddtwy. To 8Ac0¢ AoUmoV aokel PO KOTOAUTIKN
e€lOWTIKN eMibpaon Ot akpaleg TIHEC TNC amopponG. Mapd AAnAa katedeixOnke 6tL oto Saoikd €6adog n
amoppon Aapfavel xwpa Bpadéwg Kal KATA TO PEYOAUTEPO TOCOOTO TNC, SLapécou TG GUANASAC Kal Tou
Saolkol e6adoug (evboppon-umodeplLkn amoppor]), EVw 0To yupuvo £€8adog, n anoppong ylvetatl Kupiwg
erudavelakd. Kotd tov Burger (1954), ota koAuppéva pe dacog £dadn, petd Bpoxn 50mm Sidpkelag 50°,
Sev mopatnpndnke kapia gpudovic (puetpntéa) petoPoAn oto UYPog TG amoppons, svw oavtibeta oe
napakeipevo yupuvo Bookopevo €dadog, petd ano Bpoxr LPoug 10mm anoppevoe enidavelokd to 20 pe

40% NG BpoxNnc. Xto PaLvOUEVO QUTO CUVTEAEL, EKTOC TwV GAAWY, TO TIOAU LeyaAUTeEPO MOPwAEEC Kal N TIOAU

"Ta napexOpeva UPn Bpoxng mPogpxovTal amod SUTAACLO XPOVIKO SLACTNUA OE OXEoN UE EKEIVO TWV METPHOEWY Tou Engler.
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peyaAltepn udpomnepatotnta Twv Saolkwv edadwv, yeyovog maAl odeAOPEVO OTNV TTApousia Kol TLG
Aettoupyieg tou Sdooug. MapdMnAa o sAAoxelov kivduvog SaBpwong tng daowkol edddoug otn

Saowpevn Aekdvn meplopioOnke oto eAdyLoto.

Ewkova 10: 1.levikn anoyin Tou Sacwpévou eABETIKOV xeldppou Sperbelgraben (Engler, 1919).

2. levikn) arnoyn tou Sacwpévou Katd to 1/3 eABetikol xewudppou Rappengraben (Engler, 1919).

P —il= 717 777} [ } ,r’-‘i o ! l I
- J00 +— - —
| = @ =
iaae s . i 3 < I Raoppengraben
o= — e g e | L l...l
e X nEgraotbhe~
g e I ccostal 4 % s - L 200 ~—
- S ; y > ' = } i NA
o
D ’%" i T §_ roo 4 5 —
PP ! L 1 ‘ : Sperbelgraben
| S S— ———— : |
BPOXH (mm) 2400 2400 2400
IS.&. 1940 ) J1E.&. 1948 17.6.71948 !

Xy. 13: Méosc Tipég amoppong yio. didpopa Oyn Ppoyng  Xy. 14: Ydotamoppony twv  yewwdppwv  Sperbelgraben
otovg yewappovg Sperbelgraben (dacwpévoc) (daocwpévoc) ko Rappengraben (docopévog kotd
ko Rappengraben (dacmpévog xatd o 1/3) 10 1/3) omv EABetia (Burger, 1954)
otnv EABetia (Casparis, 1959).

To cUUTEPAOUATA TWV TIPWTWV EPEUVWY Tou Engler, kupiwe n Adyw tn¢ mapouaciag Tou SAc0UC Helwon TG
amoppEoucac moodtnTag vepoU Kot LLaitepa n oxupn andAuvon Twv MANUUUPLIKWY OXUWV KaBwe KoL N
Bpadeia Slapéoou tou edadoug pon (evdoppon-umodepuikn amoppon) (Zxnua 15, 16), emBepotwdnkav
OTNV CUVEXELD KaLl armd AANOUG €PEUVNTEC. XOPAKTNPLOTIKA o Burger (1954)*, avadépel tn pelwon twv
TANUUUPLKWY QUMWY Katd tn Sldpkela Twv uPnAotepwy KataypadpEviwy TANUUUPLKWY USATWY OTOUG
eABeTIkoUC KaTaypadlkoug oTtabuouc tou Emmental. Meta and katawyida 37mm, anéppeucav povo 840
I/sec km?® oto Sacwpévo Sperbelgraben, evi otov cadwg Alyotepo Sacwuévo xeipappo Rappengraben n
anoppor avAABs ota 3150 I/sec km’ MapotnprBnke Aoumdv oto Xeipappo Rappengraben tputAdola

amopporn ekelvng Tou Xeluappou Sperbelgraben.
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Xy 16: Koataypapopevn peimon g LOOTOTOPPONG

GTOVG YEWAPPOVG Sperbelgraben Kot
Rappengraben petd and Enpacio didpretag 30
nuepdv oty EABetio (Burger, 1954)

O Jonson (Sopper & Lull, 1965)* og oXeTIKEG EpEUVEC OTNV AUEPLKN, AMESELEE OTL e TNV UAoTOUia SAcOUG

mAatupUAwv ennABe avénon twv xapnAwv vddatwv, o 6 Nakano (Sopper & Lull, 1965), oe avaAoyeg

€peuveg otnV lanwvia, KATESeLEE OTL N ATMOUAKPUVON TOU SACOUG AUENOCE CNUAVTIKA T XOUUNAQ VEPA KATA

74% €wg 84%. Eniong oL Banks kat Kromhout (Sopper & Lull, 1965)*, €¢delav otL n avaddowon Aekavng

anoppong enédepe peta tnv napodo 10 eTwv, pelwon Tng eAAxLoTng BepLvng Mapoxng Katd 26%. Mevika, To

6dococg mpokalel pelwon twv xapnAwv uvddtwv, yeyovog blaitepng onuaciog yio tig Asipudpeg

ENPoBepLKEG TIEPLOXEG,.

14 IS. 2 mm T84 mm

LI L rney
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(rvpvn)
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2edovwviow 2slovwviou 26louviev 2Z7lovwiow Z28rouvvicou 1953

2X. 17: YSatamoppon and tnv Sacwpévn Aekavn Krahe kat tn yupvn Konigswasser otn Feppavia (Kirwald, 1971).
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ZX. 18: AlakupdGvoeLg TNG MOCOTNTAC TOU OMOPPEOVTOG USATOG Katd T Sldpkela Katalyibwv otig Aekdveg Krahe

(6aowpévn) kot Konigswasser otn Meppavia (Kirwald, 1971)*.

MapouoLeg EpeuveC e ekeiveg Tou Engler £ékavav ol Bates kat Henry (1928)* oto Colorado twv HMA, pe tn
Sladopd OTL KoL oL SUo TIEPLOXEC EPEUvVAG NTOV APXLKA SACWUEVEG. ITN CUVEXELQ, TIPLV TNV UAOTOMIA TNG
MLOG OO QUTEC, £ylvav Katd tnv epiodo 1911-1919 kat otig SUo AUTEG AEKAVEG TOUTOXPOVEG LETPNAOELG
BpoxomTwoewv, AMoPPOWV, USATOCUYKPATNONG KAl EEATULOLSLATVONC. BaGIKOG OKOTIOG TNG £PEUVOC NTAV N
oUYKPLON TWV avTldpAacswv tTwv duo Aekavwy, KaBwg Kal Tou Babuol opoldtnTdc toug. Katomv n pia
Aekavn (A) Siatnpnbnke wg eixe, evw n aAAn (B) vhotoundnke amoPAwtikd. TovileTal OTL OL OXETIKEG

LETPNOELC cuvexioBnkav péxpl To 1927 kat cuvor Toug apexetal otov MNivaka 10.

Mwakag 10: Enidpacn tou 6&coug emi tng amopporg Katd toug Bates & Henry (1928), Aaltonen (1948)*

Koatakpnuviepare (Mm)  Amoppor (Mmm)

- N ) A 534 154
0 TNG LVAoTOpiO!
po TS IS B 536 157
A 537 158
Metd v viotopia oto B
B 529 184

Ao tov Mivaka 10 TPOKUTTEL OTL N AMOPAKPUVON Tou 8AcouG He UAoTopia otn Aekavn B emédepe
ONUAVTLKA aUEnon TG anoppong avepxopevn oe 184-157=37mm. INUOAVTIKO €lval OTL KOl N £pEuva TWV
Apeplkavwy Jonson kat Konver (1956)* otnv Cooweta av kot S1e€nx0On o tedeiwg S1adOPETIKEC KALUATIKEC
ouvOnkec amo OtL otnv EABetia (wkedvio KAlpo €vavil NMElpWTIKOU), odriynoav TeAlkd oto i8Lo
cupmépaopa. Ot Jonson kat Konver Bpnkav OTL, UETA TNV amopdkpuvon tou Bapvwdoug umopddou
cuotadag xwpic va Byei o §evdpwbng avwpodog tng, emitelXONKe etAola avénon TG AMopPPONG Katd
15mm. Y& oxeTka nelpdpata oto Harz l'eppaviog (Keller, 1966)* npoékue OTL, LETA TNV UAOTOUIA SACOUG
Kol TAApn movon tng mopoPAactikdtnTog tne Saoikng umoPAAoTnonNg HE XNULKO TPOMO, N amoppon

au€nbnke katd 29%, yla péoo tnoto LPog Bpoxng 1200mm.
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O Hirata (1929) oe mapopola mepdApata otnv lanwvia mapotnpnoe OTL TO TOCOOTO TOU
QTOPPEOVTOG VEPOU LLETA TNV UAOTOULO Tou Sdcouc, auénbnke katd 15%. To onUAVTIKOTEPO OTA MEIPHUAT
Tou Hirata nNtav ott n avéndeioa mTOOOTNTA AVTIOTOLYOUCE OTN UETPNUEION TOCOTNTA USATOCUYKPATNONG
Twv vAotoundévtwv dacoouotadwy. Itnv lanwvia eniong o Takeda (1951)* ouykpivovtag 6Uo AekAvVeG
amoppong pe mooootd Sdacwong 69% kat 100% avtiotola, Slamiotwoe, pe PACNH TIG €KEL TOTUKEG
KALpaTIKEC ocuvBnkeg, (UPog Bpoxnc 3000mm) OtL amod tn dacwieévn Aekdvn anéppeuce Povo to 70%, evw
amno TN Heplkwe daocwpévn to 85%. O Nakano (Lull, 1964, Sopper kal Lull, 1965%) anébelfe melpapaTika,
META TNV UAoToula §Acoug, OTL TO TOCOOTO TNG HECNG ETNOLAG Amoppong auEnbnke amd 8% cwg 24%, evw
TO AVTOTOLYO TOCOOTO TWV UEYIOTWYV TapoxwV auvEnobnke katd 69% £wg 114%.

Y& TepLOXEC TNG Toexiag Kat tng TAofakiag ol épeuveg Twv Valek (1959) kal Zelleny (1965)* £del€av
otL n kataypadouevn Stadopd amopponG HETALY YUUVAC Kol dacwpévng smipavelag (knmeutd 6Acog
gepuBpehatng, ofudg katl ehatng) ntav moAl pikpr (10mm) avepxopevn HOALS oTo 2% Tou Ttimtovtog Uoug
Bpoxng. O Kirwald (1955)* o €peuveg mou die€nyaye otnv meploxn tou Ruhr tng Meppaviag anédelée otL n
gTNoLa l6IKN amoppor] TG MANPWG SaoWHEVNE AEKAVNG atopponG Tou xewwdappou Krahe, os olykplon pe
TV Katd to 1/3 Sacwpévn Aekdvn tou xswpndppou Kénigswasser, Atov UKpOTEPN KOTtd 27% 1 Katd 145mm.
Entiong Samiotwoe otL pe amoPlwtikn vAotouia 75 ha ddacoug otnv meployr) Oberharz tng Mepuaviag,
eNeTeLYONKe, Katd toug Kiesenkamp (1951)* kot Delfs (1958), adf¢non tng amopporg KAtd UECO OPO
58mm. AvtiBetol pe ta mapandvw amoteAéopata epdavilovial HepIKol EpeUVNTEG KUPLWES Pwaool onwg o
Buchkov (1957)* kat dAAol, oL omoiol BACN OXETIKWY EPEUVWVY TOUC SlaTuMwoayv TnV amon Tl oe ASKAVEG
QMopPPONG MOTAUWV TNG Eupwnaikng Pwoiag péoou peyéBoug (F>1000km2), omou to UYog PBpoxng
KUpaivetal petofl 400 kot 600mm, to 8ACOC YEVIKA TPOKAAEoE aUénon NG amoppEéoucoc MOoOTNTAG
vepoUl. OpwCE, Ta AmOTEAECUOTA QUTWY TWV EPEUVWY, AOYw TwVv LOLaiTEpWY TOTKWY cuvOnkwy (eminedeg
eMwOELC eKTAOELS) KAl TNG eAATOUC Toug meplypadng, dUokoAa pmopouv va petodepBolv os GANEC
TLEPLOXEC.

O ouyypadeag to 2000, mapatrpnos nw¢ 49mm/3h amoppodribnkav amd to €dadog Kal To
olkoouotnua tng Spuog anétpePe mMARpwe tn StaBpwon. O Mnalovtoog (2020) cUpdwva pe otolxelo amno
TIG OPELVEC SACWHEVEG TIELPAUATIKEG USPOAOYLKEG AekAveG TnG Euputaviag kat tng Ooocag (KioodPou), To
Saooc amokpivetal we €€NG: ATOTPEMEL TIC MANUMUPEG ota edvd amod katalyideg Upouc Bpoxng mepimou
100 — 140 mm, Ti¢ petplalel amd 150 — 180 mm kot aduvartel va TG anmoTpEPel and peyalutepa UYPn

Bpoxnc, OxL LOVO OTLG TIESIVEC TTEPLOXEG OAANG KOl OTLC SACWIEVEC OPELVEC.

Ot Momiyama k.o. (2023), édwoav £udoon oTo onUAVTLKO poAo mou mailel n vdatocuykpdtnon
OTOV MANUUUPLKO £AeyX0 TwV SacwHEVWV AeKavwy omopporng Kal n Staxeipton tou ddcoug (Hetofolf TG
KOMOOTEYNG) £XEL TO SUVOMIKO TOU €AéyXou TwV TMANMUUpwV. OL Momiyama k.a. (2023), avadépouv
€PEUVEC €T TNG EMISPAONG TWV SLAXELPLOTIKWY aAAAywV TG SOUNAG TOU 8ACOUC OTNV USATOCUYKPATNON

(Fan et al., 2014; Ghimire et al., 2012; Grunicke et al., 2020; Nanko et al., 2016; Shinohara et al., 2015; Sun
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et al., 2015; Takahashi et al., 2011). Epeuveg nou aflohoynoav dtadopa LoVTEAQ EEATULOLOLOTIVONG OXETIKA
LLE TNV Pooouoiwaon TNG amoppong, €56el€av OTL Ta armAd LOVTEAQ UITopoUuV va Asttoupyroouy e€iocou Ue Ta
Tilo oAUTIAoKa (avadopég evtog evtog Momiyama k.a., yia Bai et al., 2016; Oudin et al., 2005a, Oudin et
al., 2005b). Ot Momiyama k.a. (2023) xpnoLlomoincav avVaAUTIKEG TIOPATNPNOELS TIEPLOSOU AVw Twv 6
£TWV Tepappavopévng tng udatoouykpdtnong. H épeuva adopouoe ta kwvodopa Cryptomeria japonica
35 kot 65 etwv (1280 & 780 atopa/Ha, péon DBH 27.3cm & 42.2cm, péoou UPoug 20.9m & 26.0m),
Chamaecyparis obtuse 35 etwv (1770 dtopa /Ha, péon DBH 24cm, péoou UPoug 17.5m) kot ta
duALoBOANa mMAatuduAAa Cercidiphyllum japonicum kot Aesculus turbinate Blume (lumokaotavid). H péon
gTAOLa Bpoxomtwon the meplodou 2010-2015 ntav 3028 mm. MeydAa enesloodela Bpoxng cuvéBnoav tnv
niepiodo Twv Ppoxwv UeTaty péowy louviou éwg apxec loudiou (668 £ 142 mm) Kal Katd tnv epiodo Twv
tupwvwv amnod ZentépPplo €wg Oktwpplo (915 + 200 mm). H péon stnola amoppory Q tng sfaetiag
EKTIUAONKE og 2261 mm. Ma ta 3765 mm tng MePLOdou petpioewv (amd to 2020 kal yia 19 pAveg), n
Slamepwoa Bpoxn, N Koppoamoppor Kot n udatoouykpatnon, Bpédnkav ioeg pe 61%— 77%, 5%—20%, Kal
18%—23% tn¢ Bpoxng, avtiotolya.

Mevik@, He BAon TO TAPATIAVW TIPOKUMTOUV T akoAouBa PBaclkd cuumepdopata: o) 10 Sdoog
TIPOKOAEL UEIWTN TNG ETHOLOG ATTOPPONC OE TTOCOOTO KUUALVOUEVO Tep( To 10+20%, B) to 6000¢ MPoKaAEl
UEIWON TwV MANUUUPIKWY USATWY O TooooTo 30+60% mepimou, kot y) To SA0OC MPoKaAel peiwon twv
xounAwv vddtwv o€ mooooto niepimouv 20%. Népav ToUTOU OUwWE OV MPETEL va Tapayvwpifovtal oL AOUTES
efalpetikd onuUavtikEG UbpoAoyikéG emtdpaoelc tou Sdoouc kat Lolaitepa TO YeEYovo¢ OTL TO OAOOG
avaykalel oto Saoiko E5apOC Armoppeov VEPO va peeL Bpadéwe katl SLOUETOU TOU E6APOUG.

EkToc Twv Nén avadepBEVIWY EUEPYETIKWV ETIL TWV QTIOPPEOVIWV USATWY EMSPACEWY TOUG
daooug, peyalo evbladépov amo MPAKTIKA Kuplwg okomid sudavilel n oxéon petafld tou TMOoooToU
SA0wWwoNg Twv AEKOVWY OTIOPPONG KAl TOU YeVIKoU Galvouévou tng amoppons. Autd SLOTL pmopsl va
oxedlaotel n BEATLOTN TMOCOTIK 8ACWON YUMVWY, KAUEVWY fj OAlyo dacwpévwy edadwv. MEVIKA yiveTal
SeKTO W¢ Baoikr apyn, OTL 000 UKPOTEPO elval To TOCOOTO SACWONG KLAG AEKAVNG, TOOO HeyaAUtepn elvat
N anoppon. IXeTkd, o Molchanov (1960) Sivel tnv €€N¢ oxéon LETALL TOCOCTOU SACWONG KOl CUVTEAECTOU

anoppong, oxéon n omnoia Bpilokel amodoxn LEXPL OUEPA:

Mocootd Sdowong: 0 10 30 50 90 %
JUVTEAEOTAC ATIOPPONG : 0,7 0,3 0,13 0,10 0,04

Onwc ¢aivetat oto Zynua 19, yla mooootd ddocwong LeExPL 35%, n LETABOAN TOU CUVTEAECTI) QMOPPONG
glval oAU onuavtikn, evw og avénon g Sacwaong mavw anod to 30% n PLeTaBOAN TAPAPEVEL TIOAU LILKPN.
AMGA kot n pelwon g undpyouoag dacokaAuPng oe Mooootd £w¢ 10% OTIG MEPUMTWOELS UTAPENG
LkavoroLntikoU mooootol dacwaong dev dalvetal va emnpedlel atobntd tnv anoppor (Molchanov 1960). O

Rutkowskii (Molchanov, 1960)* &ivel, Tnv akdAouBn oxéon pHeTafl MOCOOTWY SACWONG KAL AOPPONG:
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Mooootod 6acwang : 0 8 48 90 100
Anoppor) (%) : 100 77 58 43 25

210 (6lo0 mepimou amotéAeopa KatéAnfav Kal £peuveg Onwce ekeivn tou Hibbert (Baumgartner, 1966) mou

Silvel tnv akoAouBn oxéon Hetal MOCOOTOU SACWONG KOL OIMOPPONG:

Moocootd 6acwaong : 0 10 20 30 40 60 100
Amoppon/ katakpnuvioparta, Q/P: 0,42 036 033 030 0,26 0,21 0,18

(6mou Q = anoppon), P = katakpnuviopata)

|
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IxAua 19: Ixéon petafl mooootol §ACWAONG KoL GUVTEAECTH ATIOPPONG

Kata ocuvénela n avénon katd 10-35% tou moocootol SACWONC YUUVWVY AEKOVWY OTTOPPONG, TIPOKAAEL
ONUAVTLKA MElWON TNG OIMOPPEOUCOAC TTOCOTNTAG VEPOU. JUUMEPOCLOTIKA AMOSEXOUAOTE OTL N MOPATIAVW
pelwaon mpokaAsital AOyw TNC CNUAVILIKAE aUéNcng Tou TocoaToU, TN Stapéaou tou £6adoug KWVOULEVNG
amoppon (Evboppor — YroSepuikr amoppor)). Xpelaletal MepaLTEpw SLEPEUVNON TO EAV KAl KATA TTOCO0 N
KOTA XWPO KATAVOWUN TOU Tooootol SAcWaoNG eVIOg TwV AEKOVWY amoppong (ouykevtpwpévn daowaon),
ennpedleL To péyeboc kal to pubuod e€EALENG TNC amopponc.

F'eVIKA pe TNV €vtoon Tou Badpou Twv apalwoswv avfdvel n anod to ddcog anodldouevn mocotnTa
vepou. Kata toug Hewlett (1982) kat Hibbert (1961)*, apaiwon 00wv o AsKAVEG ATOPPONG OE TOCOOTO
22%, 50% kot 100% anédwoe éva £10¢ apyoTeEPA MOCOTNTEG vepoL 71, 198 kat 380mm. Katd tov Nagami
(1964), oxupéc apalwoelg oto 50% Ttou EulamoBépatog avénoav TNV omoppor] o€ Mocooto 13%. e
ETUAEKTIKEC apowwoels otn Virginia, oe Spuoddon pe Sulamobépato amd 150-180m3/ha, mapépetve
nmocooto Sacoug avepxouevo oe 80, 69, 41 kat 20%. H amoppor] auénbnke kata 8, 35, 46 kalL 76mm
avtiotolya Katd tnv enakoAouBnoaca BAaotntikn nmepiodo kat katd 8, 35, 63, 130mm KATA TO EMOWEVO
META TLG UAOTOWLEG £€TOG. AUTO Seiyvel OTL Katd TN BAAOTNTIKN NPEUiA, LOVO LOXUPEG OPALWOELG UTTopolV va
eEMnpedoouv TNV udatamoppon] Twv GUANOBOAwY TAATUPUAAWY. Ita aciduAda kwvodopa Kal
mAatuPuMa n enidpacn acBevwv apalWoswV ylvetal dpeca olobntr otnv ek HEPoOUC Tou 6AooUG
vdatamodoon. O Love (1955)* &wamiotwoe OTL n mevraetng emdnuia dacwv oto Sutikd Colorado
TIPOKAAECE TN VEKPWON Tou 60% Tou SACOUG KOl €iYe WG AMOTEAECUA TNV APECH AUENON TNG ETAOLAG
amoppong kata 30mm 1 11%. Ta aitta tou ¢oawopuévou autol amodidovtal otn uelwon NG

VSATOOUYKPATNONG, TNG XLOVOCUYKPATNGNG KAl TNG €ATULOLSLOTVONG TOUG.
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Ewkoveg 11: Baoikr amoppon a) ota EAAnvopoulyadpika cUvopa (Ayylotpo Zeppwv), B) ApaxBog

6.3. AVaS00WOELG KOl OLIopPon
Me TI¢ avadaowoelg eMSLWKETAL N dnpoupyia 8Ac0UC o YUUVEC 1 Alyo SACWHEVEG AEKAVEC
anoppong. Na va ¢pBacouv Opwe ot dnuloupyolpeveg duteieg oto otadlo ekelvo NG Snuoupylag pe TNy
TIAPOUCIA TOUC TOU HEYLOTOU €UVOIKOU USpoAoyLkoU TiepIBAAAOVTOC, WOTE VA UIMOPOUV VA O.0KAOOUV TIG
BeTiIkEG €Ml TNG AmoppPonG USPOAOYIKEG ETULOPACELG EVOC WpLou ddcoug, amalteital va ¢OAcouv o€ KATOoLo
eAdyloto nAWKLOKO Oplo. MNapoucldlel emMOpEVWG HeyAAo evlladépov, n HEAETN TNG emidpacng Twv
avadacwoewv otnv mopesia eEEALENG TNG AOPPONG, Ao TN dnuoupyla TwWV GUTELWY HEXPL TNV TANPN
WPLMOTNTA Ttoug. O Hibbert (Baumgartner, 1967) META QMO OXETIKEG €PEUVEG TAPEXEL TA OKOAouBa
anoteAéopata TN ENidpacng evog emavadnUloupyoULEVOU LETA amo anoPAwTikr uAoTtopia §dcoug otnv
Qamoppon TA MPWTA SEKA £TN PETA TNV UAOTOMLA (Zyrpa 20):
"Etog petd v viotopia 1 2 3 4 5 6 7 8 9 10
Amoppon (mm Bpoync) 375 320 280 250 225 205 190 180 170 165

Anoppon OE mm Bpoy

5"“; : pe

140 == == === o] e
o ' > 2 ‘ 5 ¢ 2 " s 10

ETOG HETA TNV GNOYWIAWTIKG UAOTOMIO TOu BAoODUG

IxAMa 20: Ix£oelg HeTafl avadaowaong SaoLknG EMLPAVELOG KAL ATIOPPONG
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To 8d&ocog Aoutov, Nén amd Ta mpwrta £€tn Snuloupylag Tou aokel MOAU peydAn emidpoon otnv
TIOOOTNTO. TOU ONMOPPEOVTOC VEPOU, OUWG N €midpacn Twv ovaSAOWOEWV OTNV OMOPPOoN HELWVETAL
oNUAVTIKA PeTd to 9° pe 10° €tog TG nAtkiog tou. OL Schneider kat Ayer (Keller, 1961)* Sianioctwoav 6tL n
avadaowon PeTaBAAel otabepd TN OXEON UETALYU KOTOKPNUVIOUATWY KAl amoppong, Wblaitepa katd ta
OpXLKA €TNn SnuLoupylag TNG VEOG CUCTASAC, N EMISPACH OUWG AUTH oTASLAKA HeLwVETAL. Mo Tapddelyua,
oe Aekavn €ktaong 800ha, otnv onoia to Moocootd ddcwaong avénbnke pe avaddacwaon anod 35 €wg 58%,
HewwBNnke n vdatamoppon katd 9Imm Bpoxng. Emiong katad tov Eschner (1965)* kal napatnpnoslg Aén and
1o 1912, €6el€av OTL avadaowoelc Kwvodopwy eldwv og Aekdveg amoppong TN Néag Yopkng emédepav
£w¢ TOo €to¢ 1950 peiwon TG eTnOlAG AMOPPEOUONE TMOOOTNTAG VEPOU Kotd 196mm. MapdAAnAa o
Rothacher (1953)* avad£pel OTL HeTA TV avadAowaon YUUVAC AeKAvNG amoppong Katd 34% oto Tennese
Twv HMA, kataypadnke petd amod 15 €tn n idla mepinou amoppon. AvtiBeta, ol TANUUUPLKEC OTTOPPOES
MELWONKOV oNUAVTLKA. EToL Aomov, n avaddowaon MPOKUAEL YEVIKA CNUAVTIKN UEWON TNG USATATTOPPONC
OLoTEPA TWV MANUUUPLIKWY QUYUWV, N &€ EMIOPACH TNG EMI TNG HTOPPEOUCAC TTOCOTNTAC VEPOU Elval TOAU

UEYOAUTEPN KATO TA MPWTX TN AVATTUENC TWV AVUOATWOEWV.

7. H ZHMAZIA THZ YAATOZYTKPATHZHZ KAI O POAOZ THZ 2TON YAPOAOTIKO KYKAO
H udatoouykpdtnon w¢ TpwToyevn¢ amwAsla eumodilet tnv mAnRpn adEn Ttou vepolu Twv

KOTOKPNUVIOUATWY 0To §aoiko £€6adog pe anmoTEAEoO TNV €V cuvexeia MANPN aAlayr Twv EEALCCOUEVWV

USPOAOYIKWV AELTOUPYLWY KL £TOL LELWVEL TNV apLKVOULEVN TTOCOTNTA VEPOU 0TO £6ado¢ Ue amoteAéopa:

e Tnv amotpormny, Helwon, N andAuvon TANUUPLKWVY GaLVOUEVWV.

e Tnv peiwon (uéxpt oxedov efadaviong) TNG KPOUOTIKNG EVEPYELAG TWV OTAYOVWVY TNG PPOoxXNG Me
oanotéAeopa tn pelwon N tnv £€ddswdn twv SLOPPWOEWV Kal TN UEIWON TWV TIAPAYOUEVWV KoL
SLOKWVOUPEVWY PEPTWV UAWV E OOEG EUVOIKEG ETITTWOELG CLUTO CUVETAYETOAL.

e Tn pelwon TG emdAVELOKAC ATIOPPONC.

e Tn pelwon tou duvapevou va 6inBnBel vepou, epooov pnopel va mpayuatomnotnbel n avtn dt6non. H
Toxutnta dtdnong ota Sdaotkd edddn eivat TouAdylotov 3mMAACLa £wWE STAGCLA TNG AVTLOTOLXNG EVOC
Yupvou edadoug.

o Tn pelwon TNG e€ATULONG Otd TO UTIOKElEVO £€6ad0og KAl TNV UTIOKELEVN uTtoAdoThon.

Exovtag, Uumoyn TIC TAPATAVW ONMOVIKEG USPOAOYIKEG AElTOUpyleC Kol TIC TIEPAULTEPW
Sladopomolnoelg mou MPokKaAel n uSaTooUyKPATNON, TPOKUTITEL OTL N SuvaToTNTA €AEYXOU TNG OTO
MLKpOTEPO Suvato Pabuo amoteAel dplotn udpoloyikn MPAln, e€alpeTiknG onuaoiag yla g Asipudpeg
EMELUUOTIKEG XWPEC OTIWCE oL Meooyelakeg. H duvatdtnta eAéyxou (Helwong oe avektd emBupuntd mAaiola
™¢ udatoouykpatnong) eival duvat téoo pe KOAAEPYNTIKEC emMeUPAOELS, 000 Kal pe puBULON TOU
BaBuou piEnc twv amaviwpévwy eldwv. EVOELKTIKA, TO oUVOAO Twv LSATIKWY TiPOoBANUATWY TG EAAGSAC

adopd moadtnta 15-40mm/étog (MauAidne 2005). H motdtnta auth eival eUkoho va amoppodnOdel pe
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avtioTtol o KatdAANAo Xelplopd g Sacoikng BAGotnong Ue Tnv npoindOeon OtL n aneAevOépwon tng dev
Oa av§avel TNV TANUUUPLKN ) SLOBPWTIKA-CTEPEOUETADOPLKN EMKIVOUVOTNTA TWV KATAVTN TIEPLOXWV.

Inuavtiki emnidpacn otnv amoppon €lxe n HeTATPOMNA HEYAAOU UEPOC TWV SACWV TNG KEVIPLKAG
Eupwning oe puteieg KwvodOpwv e GKOTIO TNV Ttapaywyn EVA0OU Kal LAALOTA O TIEPLOXEG AKATAAANAEG yLa
Ta ev AOyw €idn. Ma mapadeypa n epubpeldtn mou swonxbn otn Mepuavia amod tn Ikavsiavaio, wg
eruunmoAalopllo €ibog eival efalpetikd eudAwtn ot avepopuwpieg. Ta ¢utepéva Kwvodopa YeviKd
unodEpouv povipwe anod Sida, emeldr) N KOUN TOUG (N EVOWHATWHEVN OUIPENA TOUC) CUYKPATEL TO éva
TPito ™G Bpoxng Kal to emotpédel oTnV atpoodatpa. Ita puAloBora daon n TN avépxetol oto 15% n
KoL Alyotepo pe amotéleopa to Saoko £€8adog va eumAouTtiletal pe eplocotepo vepd. tov Kavada kot
el81kOTEPA 0TO BavkoULBep, n dlaxeiplon Tou vepol twv katalyidwy gival mpotepaldTnTa, EBIKA TNV LYPN
Xewuepivr mepiodo. OL Kavadol e€eTalouv TIC EVUEPYETLKEG EMUMTTWOELG TNG USATOCUYKPATNONG TWV SEVIPWY
NG MOANC otn Helwon Twv MANMUUPLIKWY EMIMTWOEWV. H peiwon kat n kaBuotépnon TG amoppong HEow
Tou oxeSlaopou GUTEUONG TEPLOCOTEPWY SEVTPWV €ival SeSouévn kot xpnowuomoleitat (Huang 2016).

O &npég mepLoxEG Tou mAavATn, Katalaupdavouv mepimou to 41% TNG XEPOALNG EKTAONG TOU Kal
xapaktnpilovtal amo tnv meploplopévn e6adiky uypacia, AMOTEAECUO AlywV KOTOKPNUVIOUATWY Kol
vPnAng e€atpiong. H udatoouykpatnaon, SnAadn n e€ATLON TTOU TIPOEPXETAL OO BPOXH TTOU CUYKPATELTOL
amo TNV Kopn tng BAdotnong kot e€atpiletal mpv $ptacel oto £€6adog, lval oNUOVTIKOC TApPAyovTaS 0TO
UVSATIKO LoOTUYLO KOl TN CUVOALKN €€AUTION TWV SACLKWVY EKTACEWV. Kupaivetal onwe nén avadépbnke ot

niponyoUpevo kedpaAato amo 10-50% tng Bpoxomtwoncg (Rutter et al., 1971).
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8. YAATIKO AYNAMIKO, YAATIKO 1Z0ZYTIO AEKANQN ANOPPOHZ

8.1 Mevikd- M£00o8oL ektipinong tng anoppong

O UTOAOYLOMOG TNG QIOPPONG TWV USATWVWYV PEUMATWY YIVETAL HE QUECEG OUOTNHOTIKEC
HLOKPOXPOVIEG LETPNOELG Kal KataypadEG USATOTIAPOXWY TTOU OUWG cUXVA gival eAAemels 1 amouaotalouv
OTOUG XELMAPPOUG Kol TOUG ToTapoug tng EAGdag. H avunapéio petprioswv odnynos otn Statimwon

OUYKEKPLUEVWY PEBOSWV EKTIHNONC TNG OITOPPONG LLE KUPLOTEPEC TIG EENC:

» H uédobog Tou ouvteAEOTH AOPPONS
» H uéSobog ouykpiong ue dAAeg ouocsibeic Askaveg (uédodog Viparelli).

» HBeAtiwuévn uédobdog tov véartikou t.ooluyiov

Ma va yivel Suvatn n ekTtipnon tTng amoppong amalte(Tal N yvwon Twv avaykaiwv ylo Kabe pébodo
uSpoloyikwv peyeBwv. Ta uSpoloyika peyEOn Staxwpilovtal oe ekeiva mou Stapopdpwvouv To USATIKO
Suvaulkd (udaTikEC MPoCaYWYEC) Kal o€ ekelva TTOU adpopoUV TIG KOTOVAAWOEL TOU Xwpou. H Stadopa
petafl tou udatodoptiou Twv udatompooaywywv (Bpoxn, XLOVL) Kol TwV AETOUPYIKWY KATAVOAWCEWY
(ubatoouykpatnon, efatuion, satpiodlanvorn), mpoaodlopilel ta mAsovalovta va 6tnBnbolv n va
amnoppeloouv udatodoptia, KaBwE Kal To KataypadOUEVO USATIKO EANELUHA TNG LEAETOUEVNG AEKAVNG.

H évtova Sladopormolnpuévn Xwpoxpovikd e€EALEN Twv mapamavw peyebwv Slapopdwvel os Sladopeg
XPOVLKEC OTLYHEC, OTOUC EMIUEPOUG XWPOUG, TIEPLOCOTEPO N OALYOTEPO €viova, BETIKA 1 apvNTKA USATIKA
LoolUylo. Etol katd meplodoug dnpoupyolvtol peyaha f undevikd udatikd mAsovaouatika Stabéolua,
(xwpoxpovika Sladopomotnpéva) Twv omoiwv TV alnula dtakivnon kat aflomoinon emtSiwkovpe. Auto
yivetal ota mAaiola aeldopikrg KAAUPNG Tou GUVOAOU TWV USATIKWY ovaykwy pLag Asipudpng meploxng
KOL OTNV aVAYKN QVTUTANUUUPLKAC TpooTtaciog. Emonpalvetal OtL Ta amaltoUheva yla Ty epapuoyrn g
HEBOSOU USPOAOYLKA PEYEDN PEAsTWVTOL KAl avadEPoVTal 0To GUVOAO TNG avavtn tng B€ong avadopadg
AEKAvVNG TOU XElHAppou. Emopévwe To udatikd Suvaplko kaBe B€ong mou BacloTnKe OMOKAELOTIKA OTLG
TIPOCOYWYEC TWV PBpoxwv, UToAoyileTal yla To OUVOAO TNG €KTOONG TNG MEAETOUMEVNC AEKAVNG. ZTOV
urmoloylopd 6ev AapPavetal ouvnBwg unmdPly to udATIKOG SUVAULIKO TOU XLOVLOU, TIPOKELMEVOU va
anodpeuxBolV evEEXOUEVEG UTIEPEKTLUNCELG TNG USATOTAPOXNG, AOYW AdUVAULWY TWV HEBOSWY HETPNONG N
TOU UTIOAOYLOMOU TNG. AvtiBeTa evOEXOUEVES UTIOEKTIUNOELG eV TPOKaAOUV TPoPArLaTa oTnV USPOAOYLKN
g€olkovopunaon. Me Bdaon T avtioTol eg KNVLIOLEG KoL €TNOLEG PPOXOMTWOELS, TIOU avadEpovTal ota péoa
UVPOUETPA TWV XEWUAPPWY TWV HENETOUMEVWY AEKAVWV KOL TIC avtiotoles emuddvetec toug (km?),
umoloyiletal to avrtiotowo mpooayopevo oe kABe Askdvn pnvialo kal etfiolo uvdatodoptio Twv
Bpoxomtwoswy. INUELWVETAL OTL N mpooaywyr vepol PBpoxng vPoug Imm oavtloTolel os amoppoikd

vdatodoptio 1000 m*/km?.
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8.1.1. M£0060¢ cuvteleotr anoppong

H puéBobog Baoiletal oto SlaxwPLoUO TwV UEAETOUUEVWY AEKOVWY OE TUNUATA KE gviaia USPOAOYLKN
ouuneplpopd, mou ekPpAlETAL UE CUYKEKPLUEVO, YLOL KAOE TUAMO TNG AEKAVNG, EKTILOUEVO CUVTEAEDTN
amoppong. H Stakplon twv Tunuatwy Paciletal otnv opolopopdia Kol OUOLOYEVELA TWV USPOAOYIKWY,
pHopdoAOYLKWY, YEWAOYIKWY, BAAOTNTIKWY Kol AMwv Tapayoviwv (kateioduon, evdoyela mepatotnta,
vdatoouykpatnon PAdaotnong, Soun kat udn edadoug, erKAWVOTNTA emipavelag, edadokaiuyn,
XEWLOPPLKA dpatvopeva Omwe dLappwoelg, oAodnoelg K.ATL, Vo, aplBuog, évtaon Kal emoyLakn Slavoun
Bpoxwv K.AT.), mou SlapopdwVoUV TOUG EMUEPOUG EVIAIOUG CUVTEAECTEG Amopponc. H cuvoALKn amoppon
ekdppdletal and To ABpOLOUO TWV EMUEPOUC OTMOPPOWV, TIOU amodidouv oL EMIUEPOUG SLAKPLTEG

opoLOpopdEC eMLDAVELEG KOTA TO ZxAua 21:

IVQg= VQR1 +VQR2 I VQRN

Orou:
5VQg- 0 GUVOAKOC aOpPOIKGS OYKOC TNC HEAETOUUEVNG AgkavnG (M)

VQ;.- n anopporn mou armodideL ToO OUOLOUOPEPO KOl OLOLOYEVEC ATTOPPOIKO TUNUA TNEC AEKAvNG
enwpavelac F,.
O anoppoikog 0ykog KaBe Tunpotog VQg umoAoyiletal amd thv akdAoubn oxéon :
VQg; = a (1000P) F;

Ornou:

VQr: = 0 amoppoikoc¢ Oyko¢ mmou amodiSel TO OUOLOLUOPPO-OLOLOYEVEC OUUTEPLPEPOLEVO QTTOPPOIKO
tuipa pe enpaveia F;(m?)
F= n EMUPAVELQ TOU OUOLOUOPPA CUUTTEPLPEPOUEVOU aIToppoikd Tunuatoc (km?)

P

TO POCAYOUEVO UYOC KATAKPNUVIOUATWY OTNV ENLQPAveL F;(mm)

Q
1l

0 EMIUEPOUC UETOC ETIOLOG OUVTEAEOTIIC QUTOPPONG TNG ETTLUEPOUC OUOLOUOPPNG ETLPaveLas. O

amoppoikog ouvteAeotrc a AauBavel tiuég uetaéu 0,05 kat 0,75.

Ytn ouvéxela Slayxwpilovtal ot TpododoTIdeg AEKAVEC TOU HEAETOUUEVOU XELUAPPOU O OpOoLOpopda
tunpato (opoloyeveic emipaveleg). Me BAon Tov EVOTIOLNUEVO OTAOULOUEVO HECO CUVTEAECTH QMOPPONS
(a), to péoo etnolo UYPocg Bpoxnc (P) kat tnv avaloyovoo emipdvela (F) twv emipépouc SlokpLltwy
OUOLOHOPdWY TUNUATWY, TPOKUTITOUV Ol EMIUEPOUC HEOOL £TACLOL amoppoikol Oykol, kabBwg kal ot
ovTloToLyoL CUVOALKOL Ormoppoikol OYKOL TOU EKAOTOTE PEAETOULEVOU XELLAPPOU oTLC Baelg uSpoAniog

wg €€AG:
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Ixua 21: Opoldpopda SLaKpLTA TUAMATA TG AEKAVNE ATTOPPONG EVOC XELLAPPOU, TTou epdavilouv eviaia

anoppoikr cupmnepldopd (TUAUOTA LE EVIALIO CUVTEAEDTH AMOPPONC).
—_ 3/
2VQ=VQ R1 +VQ R2 +VQ R3 (m’/étog)

Me Baon Aoutov tn PEB0So TOU GUVTEAEDTH AMOPPONG TIPOKUTITEL O ETAOLOG ATOPPOIKOG OYKOG OE mm Kol
o€ m® avnypévoc oto péco UPOHETPO TNG AEKAVNC. O HECOC AopPPOIKOC OYKOC eEAVETAL Yo TiEpioSo 60 TO
Suvatov MEPLOCOTEPWY ETWV KAl TIPOCNUELWVOVTAL OL akpaieg TIHEC Tou. Na onpelwBel otL n €vvola Tou
HECOU €TOUG €elvol KUPLWG TIPOOCEYYLOTLK XPNOLUOTIOOUMEVN Ylo va TipokUPouv 660 To Suvatdv

oKkpLpEotepa USPOAOYIKA amOTEAECHATA.

8.1.2. M£0060¢ ouyKpLong Le opoeldeic Aekaveg (LEBodog Viparelli)

H péBobog autr) PBpiokel gupeia epapuoyr o TMOANEG UEAETEG PPAYUATWY, TAULEUTAPWY KoL
Apvodetapevwy. H péBodog mpoépyetal amno tn Notia Itadia 6mou Bprike eupeia edpappoyn. Euvoikd nedio
edappoyng tng sivat kat n EAAASa, 8laitepa n Kevrpikn kat n Bopela AOyw Twv KALLATIKWY Kal eSadpLkwv
OMOLOTNTWV ME TN Xwpa mpoghevons. H péBodog Baoiletal oe epyacia tou Viparelli, yL autd kot cuxva
Tithodopeital wg pEBodog Viparelli. O Viparelli mpokelwuévou va anoduyel Tn yeVIKR £vvola TOU UEGOU
£TACLOU OUVTEAEDTH amopporng, ou amd tn dpuon Tou eumeplexel AdOn eopoiwong TS SLadopeTIKOTNTAS
TWV omoppowv Sladopwv EMOXWV CUVAPTNOEL TOU avtiotolyou UYPoOUE, Mpoxwpnos otn dnuloupyia

ETILUEPOUC EMOXLKWY CUVTEAECTWY ATTOPPONG avaioya pe To UPog Bpoxng kabe emoxng (Mivakag 11).
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Mivakag 11: Emoyikol cuvteAeotéc anopponc Katd Babuida vpoug Bpoxng (kata Viparelli)

EMOXIKH BAOMIAA
ENOXIKOI 2YNTEAEXTEZ AMTOPPOHZ (KATA VIPARELLI)

BPOXH2
(mm) ®OINONQPO (D) XEIMQNAZ (X) ANOI=H (A) OEPOZ (0)
1 2 3 4 5

0,00-25,00 0,000 0,000 0,000 0,000

25,01-50,00 0,000 0,000 0,000 0,000

50,01-75,00 0,000 0,030 0,020 0,000
75,01-100,00 0,050 0,140 0,050 0,040
100,01-125,00 0,100 0,180 0,180 0,060
125,01-150,00 0,140 0,230 0,270 0,070
150,01-175,00 0,170 0,270 0,360 0,080
175,01-200,00 0,200 0,330 0,440 0,100
200,01-225,00 0,230 0,350 0,500 0,110
225,01-250,00 0,270 0,380 0,540 0,120
250,01-275,00 0,300 0,410 0,570 0,130
275,01-300,00 0,330 0,440 0,610 0,140
300,01-325,00 0,350 0,460 0,640 0,150
325,01-350,00 0,370 0,490 0,670 0,160
350,01-375,00 0,390 0,510 0,680 0,165
375,01-400,00 0,410 0,520 0,700 0,170
400,01-425,00 0,430 0,540 0,720 0,175
425,01-450,00 0,460 0,550 0,740 0,180
450,01-475,00 0,470 0,560 0,750 0,185
475,01-500,00 0,480 0,570 0,770 0,190
500,01-525,00 0,490 0,575 0,775 0,193
525,01-550,00 0,500 0,580 0,780 0,196
550,01-575,00 0,510 0,585 0,785 0,198
575,01-600,00 0,520 0,590 0,790 0,200

ITn OoUVEXELD Ta pnviaia kal etnola UPn BPoxng KABs UEAETWHEVNG AEKAVNG TAELVOUOUVTOL OE EMOXLKA
odn Bpoxng Kal £melta, Pe BACN TOUG €MOXIKOUG CUVTEAECTEG AMOPPONG UTTOAoYI{ovTal Ol EMOXIKEG Kal
ETAOLEG ATOPPOEG TNG AEKAVNG TWV HEAETOUHMEVWY XELWAPPWVY. EMionuaivetal OTL ylo Tov UTIOAOYLOMO

XPELALETOL KOL N TIPOCHETPNON TNG oTaOePC BACLKNAC TTAPOXAC TOU XELUAPPOU.
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8.1.3. BeAtiwpévn péEBodog Ydatikou looluyiou

H BeAtiwpévn péBodog tou udatikol xapaktnpiletal wg Tétola SLoTL untepBaivel TI¢ AUVOULES TNG
apxlkng peBodou mou avamtuyxdnke amd tov Thornwaite (Thornwaite and Mather, 1955, 1957) kal
BeAtlwOnke amo toug MamoUAla (1972) kot MavuAidn (1997). Apxikd o NamouUAlag Siaxwpnoe tnv
efatplolblanvor o€  TPOYUATIKA KAl OSUVOIK KOl OUMMEPLEAOPE OTO HOVTIEAO TN MEYLOTNH
vdatoxwpntikotnta Tou edddoug (Sto) kat to beiktn endpkelag vypaociag kal o MauAidng tnv

vdatoouykpdatnon tng PAdotnong.

Elvat yvwotd OtL n yvwon tou udatikol Looluylou plag Aekdvng amattel tov umoAoylopd
MPocSloplopd ToMwY, aotabwv Kot SUCKOAX UETPACLUWY 1 UToAoyiowlwy otolxeiwy, efattiag tng
TLOAUTIAOKOTNTAC TOU GALVOUEVOU, TWV SLEPYOOLWY KAl TWV UETACXNUATIOUWY TToU AapBAavouv xwpa Kotd
™¢ dadopeg paoelg Tou udpohoylkou KUKAou. Mo va mapakapudBouv ol mapamdvw SUCKOALEC, waTe TO
pHovTélo Tou udatikol ooluyiou va pmopel va kataotel aflomolrolpo, yivovtal Kamoleg napadoxec. Me
Baon ta mapanavw os yevikn KAipoaka Bplokel epoapuoyn to amAd poviélo g edadikng vypaoiog. To
MOVTEAO QUTO XPNOLUOTIOLEL WG €l00d0UG TIG udaTtompooaywyEG TnG Bpoxomtwong P (omavia Kal tng
vbatonpooaywyEg TG xovormtwong Ps) kat tn Suvapikn egatpiodianvon ET, kat divel wg e§68oug tnv
npaypatikn e€atpiodianvon ET, kat tTnv amoppon Q tng Aekdvng. To povtélo ouvhnBwe edapudletal o
pnviaio Bacn KoL GUXVA aYVOEL akOUa Kol TN HEYLOTN StaBEaiun vdatoxwpntikotnTa Tou eddadoug St,.

IXETIKA e TOV UToAoylopd tng Suvapikng efatpiodianvong ET,, autdg yivetat pe Bdon ta
uTapyovTa KALHATIKG Sedopéva TNG TEPLOXNG, UE €MIAOYN €VOC ATO TOUG KATAAANAOTEPOUC GXETIKOUG
tumoug (Penman, Turc, Thornthwaite k.a.). MoapoAo mou n mopandavw péBodog eival aflomiotn, eviouTolg
otg anweleg Sev kataypddovral ol anwleleg tng udatoouykpatnong L, mou AapBdvouv xwpa anod to
S1060)1k6 dpalvopevo TG KopodlaBpoxng TN Gutokoung Twy §évdpwy, Bauvwy, mowv KAT. Me ebopévo
OTL n udatoouykpdATnon TG PAAOTNONG ATIOTEAEL ONAVTLKY ATIWAELA, OTO XPNOLUOTIOLOUEVO HOVTEAO TOU
vdatikoU ooluyiou ouumeplAndBnkav kat ol anwAeleg tng (MauAidng, 1997). ElSkOTEPA OL EVVOLEC,
OPLOMOL KOl Ol AELTOUPYIKEG OTMWAELEG TOU XWPOU HE TNV Mapamndvw BeAtiwpévn néBodo tou udatikou
Looluylou, adopolv tnv kopodlafpoxn kat Tnv udatoouykpatnon tg PAdotnong (daotkng, Bauvwdoug,
ABadIKAC), KAl TN SUVALKN KOL TIPAYUATLKA EEQTULOLSLOTVON.

Ta KUPLOTEPO LOPPOUETPLKA OTOLXElA EVOC UEAETOUMEVOU XELLAPPOU N TOTApOU elval n emudpavela
AekAvng, To HEcOo UYPOUeTpo TNG. Me Bdon tnv mapandavw pebodoloyia umoAoyilovtal Ta USPOAOYIKA
MEYEDN Tou udatikoU Looluyiou TwWV AEKAVWV OMOPPONG TOU UEAETOUEVOU XELLAPPOU. INUELWVETAL, OTL
Yyl QUTOV TOV UTIOAOYLOUO, Xpnolpomolouvtal ta avnypévo ota péoa ugopetpa tng Aekdvng Ttou
XELWWLAPPOU KALLOTIKA oTolxeia (UPog Bpoxng kat Bepuokpacia aépa), 6w avtd StapopdwOnkay HETA TN
YEVOUEVN EMEEEPYAOIO TWV OXETIKWY KALLATIKWYV cuvOnkwv tng meploxnc. NapaAAnia xpnoluomnotolvral

Kol Ta avaykaia yla tv sdpapuoyn tng pebddou tou udatikol Looluyiou, amoltoUPEVO USPOAOYIKA
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LEYEDN, omwe n YSatoouykpatnon (Lp), N Héylotn dlabgoun vdatoxwpntikotnta (St,) Kal CUVTACOETAL TO

LVSaTIKO LoolUYLO AEKAVNG ATIOPPONC TOU CUVOAOU TWV ETWV TNC EKAOTOTE UEAETOUUEVNG TTEPLOSOU.

> To padnuotiko povtélo tou Yéatikol tooluyiou

v Koatakpnuviopora: (P) (mm)
XPNOLUOTIOLOUVTAL Ol PNVIALEG, PECEG UNVLIALEG, KOL Ol HECEC ETNOLEG BPOXOTITWOELG, TIPOEPXOUEVESG ATO
UETPNOELC BPOXNG 1 EKTLLWUEVEG OO TIG LETPROELS BpoxNng Tou otabuol Baong pe tn Bonbela tng eTtroLag

BpoxoBabuidag kat Tou pécou UPOPETPOU TNEG AEKAVNG.

v' Y&atoouykpdtnon: (Lp)
O umoAoylopog tng udatoouykpatnong (Hnviaiag, etolag, HEong pnviaiag KoL HEonG TNoLag) TPOKUTITEL
amo tn oxéon: L,=a*P

OTOU: @ = OUVTEAEOTNG USOTOOUYKPATNONG Katd prva kot Badbuida pnviaiov Opoug Bpoxnic (Ked. Y6/on)

v Oepuokpacio Aépa: (t)
XpnoLUOTOLoUVTOL Ol UECEG MNVIOIEG KOl Ol MECEC ETNOLEC OEPUOKPOOIEC AEPA TIPOEPXOUEVEG OO
UETPNOELC BepUOKPAOIAC 1) ATIO TOV UTIOAOYLOUO TWV OVTIOTOLXWV KaTtaypadOUeVWY BEPUOKPACLWY TOU

otaBuol Baong Kot TNC TOmLKAG OeppuoPabuidag Tng mePLOXNG KAl TOU PEGOU UYOUETPOU TNG AEKAVNG.

v' Buvopuki 1 Avvntik E§atpuodianvon): (ETp)

o Tov uTtoAoyLlopd tng Suvntikng E€atpioldlamong umopet va xpnotormnotnBei n e€lowaon tou Thornwaite.

v Npaypotikn eatpcidiormvon: (ETr)
O UTOAOYLOUOG TNG TIPAYHATIKAG EEQTHLOLOLATIVONG YiveTal o pnviaia Baon, yia to cUVOAO Twv
ETWV TNG MEPLOSOU yla TNV Omola UTIAPXOUV OTOLXELA KAl XPNOLUOTOLoUVTOL Ta KATAKPNUVIoHOTA, N
vdatoouykpatnon, n Suvapkn etatuioldlanvon, n dabéoun uvdatoxwpntikotnta tou edddouc. H
npaypatiky  e€atuiolSlanvor, adopd tn HEYLOTN TOCOTNTA VEPOU TIOU HECW TNG €EATULONG KOL TNG
Slamvong Ba enéotpede otnV ATUOoPALpO EAV UTPXOV AMEPLOPLOTEG MOCATNTEG VEPOU. MPOKUTITEL ATO
™ Sladopd Twv Katakpnuviopatwy (P) peiov thv udatoouykpdtnon (L, ) Kal peiov TN pnviaia kotavaiwon

ebadkng vypaoiag (Xxnua 22).
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100 ixeon Avvnukng & Npayuatikng ESatuiodianvong

IxAKa 22: H Ix€on Tou SUVOULKOU LLE TNV TTPAYUATIKH €€0TULOLSLATIVONG

v Méylotn StaBéoiun vdatoxwpntikdtnta tou £8adoug (Sto)
O unoAoyLoPOg TNG KEYLOTNG SLaBgatung uSatoxwpnTikotnTag Tou edddoug Sto Sev mep\apBdvetal
OTO TIAPOV TIOVNUa. Artattel e5adoTopES Kal LETPrOELS TTou Snuoacteutnkay oto (Ganatsios et. al, 2021). Av
Sev elval eDIKTEC Ol UETPNOELG TNG, TO MEYEDOG TNG EKTIUATOL UE EMLTONMOU UETABOON OTNV TEPLOXN
evbladépovrtog. To avtikeipevo tng npoavadepBeiocag épeuvag NTav n avadelfn tng onuaciog tou Sto yla

NV avamtuén tou §Acoug Kol KAToLa aro ta anoteAéopatd tng Sivovrtal otov Mivaka 12.

Mivakag 12: MetpoUpeveg ox€oelg Paboug edadoug Kal HEYLOTNG SLaBEolung udATOTWPENTIKOTNTAG

edadoug (Ganatsios et. al, 2021).

Baboug edadoug Méyiotn Ydatoxwpntikotnta edddoug
45cm 71mm
60 cm 90 mm
75¢cm 103mm
90cm 115mm

Katd tnv nepiodo €peuvag (2001-2003), cUVOALKO USATIKO TAedvaoua SlaBéoiuo yla anopporn 1 duénon
eudaviotnke katd emutAéov SUo PAVEG ota pnxotepa £56ddn CUYKPLTIKA U Ta Babutepa. AvtiBeta, ota
BaButepa e6adn, cuykpateital 47mm/ETog MEPLOCOTEPO VEPO TtoU £ival SLaBEatpo yla Tthv avantuén tng
BAdotnong. Tyég udatoxwpnTkOTNTAG MeEYOAUTEPEG amo 100mm BpéOnke OTL UmopoUV va eMeKTEVOUV TN
BAaotntikn Tepiodo kotd Vo emumAéov pnives. Ta udnAotepa Sévipa (e Stadopd 5 pétpwv amd ta
napakeipeva) Bpédnkav otnv TelpapaTiky emidpdavela pe to peyaAltepo Babog e8ddoug. H emoyikn
Slakupaveon tng edadiknc uypaoiag kal to BaBog Tou £6Adoug eival GNUAVTIKOL TIEPLOPLOTLKOL TTOPAYOVTEG
™¢ PAaotnTikAg avamtuéng. ISlaitepa Katd tnv mapatetapevn EnpoBeputkn mepiodo, Alya ekatootd
erunAéov £6adoug pmopet va kavouv tn dtadopd petafl emiBiwong kat Bavdtou. YO auTh TNV OTTIKN

vwvia, n amotporn tne StaBpwong eivat uiotng onuooiag.
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Movo £tol Aoy, cuPTTAnpwWvovTag Thv opeia Sltakupavong tne edadikng vypaciag (mou e¢aptatoat anod
™ uéylotn SlaBéoun uvdatoxwpntikdotnta tou £6ddoug) OAOKANPWVETAL TO MOVIEAO TOUu ULSATIKOU
Looluyiou kat umoloyiletal n amoppor. Ta amoteAéopata TG HeBOSOU elval ekTiUNCN TNG TPAYUATIKAG
e€atpioldlanvong ET,, Tou Seiktng emapkelag vypaoiag (wg o MNALKO TNG MPAYHATIKAG UE TN SUVOLLKN
e€atpioldlamnvor]) Kol Tou cUVOALKOU LSaTIKOU TAeovAopatog Tou eival Stabéotpo yla amoppon Q Kat

éunénon.

v' 'Oykog Anopporic (0.A.):

H mAeovalouoa moodtnta Q Mou TEAKA amoppEel, apatnpeital mwe epudaviletal CUYKEVIPWUEVN
OTOUC TAEOVAOMATIKOUG HAVEG, &vw epdaviletal pPNSeviky oOTouG eAAEWUPATIKOUC MAVEG. XTnV
TIPAYUATIKOTNTA N amoppor] cuVeXilel va UTIAPXEL £0TW KOL OE ULKPEG TIOOOTNTEG KOL KATA TOUC TPWTOUC,
META TNV TIAEOVOAOMATIKA TIEPi0dO, EAAEIUpOTIKOUC UNVeC. To ¢dawvopuevo odeiletal otnv amobrkeuon
MEpOUC TNG SnBolpevng amopponG OToug umoyeloug udpodopeic NG meploxnNg mou ekdoptilovral

otadlaKkd otn AeKAvn HE LKPN 1 LEYAAN Xpovikn kaBuotépnaon.

O.A.=(Z.Y.N.-A.N.) *A
omnou: A = éktaon Aekavng

otav 1o L.Y.M. < A.N. téte A.N.=B *3.Y.M. dnou: B = guvteAeotn

YuvnOwg n mapandvw anokAlon Slopbwvetal pe tnv akoAoudn oxéon:

Q,=a.Q+(1-a).Qn1 (a = mapdapetpog mou ocuvnBwg Aappavel tnv Tun 0,5)
Ye kGOe Aekdvn pe Baon tng Pabuideg Ppoxng, tnv HEon uvdatocuykpdtnon, tn SLAPKELD TNG evepyoUl
Bpoyxomtwong, Tov aplduod twv Bpoxwv, t SinBntikdtnTa (Mepatotnta) twv Stadopwv YewUToBepaTwWY
KOLL TOU TOCOOTOU GUMHETOXNG TNG OTNV eMpAveLd, Uopel va umoAoyloBeL n péon etrola dinBntikétTnTa

(K) Twv ekadoToTE AEKOVWVY QTIOPPONG.

OLelowoelg mou Baoiletal oto BeATwUEVO povteAo tou udatikol tooluyiou sival oL akoAouBec:

0 St, <0
St,= St, 0 < St, < St,
St, St,, > St,
Q=0 St,, < St,

St, St,, > St,

205



Aaoikn Yépodoyia & YSativol Mopot-Tkavatoiog X.

ET,=P—Q~—St, +St,;

onou:

St, = St,.,+P—ET,

St, = uéyiotn Sta9<aiun vdatoxwPHTIKOTNTA TOU E6APouU¢ (mm)

St =vumnapyouvoa StaBeoun edapikn vypaoia (mm)

Q = amnoppon (mm)

ET, = buvauikn eéatutotbianvor) (mm)

Etr = mpayuatikr aAndncg) eéatutotbarnvorn (mm)

P =8poxontwon (mm)

n = aptBuoc xpovikou SLaoTiaTOG UETPNONG TWV UEYeGWY Tou udatikou tooluyiou (cuvidwe 1 unvac).

Nivakag 13: Ot e€lowoelg Tou udatikol Looluyiou

Yoarixé Ilieovaoua: (Y.I1.)
EdvP—-Lp—ETp>0 e Y.II. =P —Lp—
ETp

EGwP—-Lp—ETp<0 101 Y.II.=0

Yoarixé Erdeypa: (Y.E.)
Eov P — Lp— ETP <0 7ote Y.E. ZIP—LP—ETPI
EGwP—-Lp—ETp>0 10t1e Y.E. =0

Abpoistie Yoariko ‘Ellewuuo Eddpovg:
(APWL)

(APWL), = (APWL), 1 + (Y.E.),

otav Y.II. >0 tote

(APWL), = St, [, (Sto) — 1 (S1)]

Topéia Araxvuavenstys Edapikiic Yypaciog: (St)
St = Sto * e—(APWL)/StO
omov: Sty = uéon drabéoun voatoywpPNTIKOTHTA

otav to Y.II. > 0 tote St; = Stj1 — St; <0 tote ASt;=0

Hpoyuatiky Eéatcidianvorj: (ET))
otav ASt =0 tote ET, = ETp
otav ASt> 0 t0te E~=P —Lp +4St

Karaypapouevo Yooriko ‘Elleyuna: (K.Y.E.)
KYE =ETs—ET,

2vvoliko Yooriko Iligovaocua: (2.Y.11.)
Eav St<St, tore 2.Y.II. =0

Eév St=St, téte (X.Y.I1), =St + Y.IL; -
Sty

AmnBovuevo Nepo: (A.N.)
To etnoto dmbodevo vepd vroroyiletar amd ) oxéon: AN. =K *n*

t

omov: K = vopoviixn aywyyotnta, N = opiBuog twv fpoyepdv nuepav,
t = didpkera ¢ Ppoyic oe dpes/nuépa

8.2. YIOAOYLoNOG YSatomapoxwy

Mo TOV UTOAOYLOHO TWV EAAXIOTWV USOTOTAPOXWV OTTALTOUVTOL METPNOELS TNG PAOLKAG

vdatonapoxnc, ouvnBwg oe emheyuéveg Béoslg pe tn pEBodo Itabung — Mapoxng, amod TIC OTMOLEG

Slamotwvovtal SLOKUUAVOEL, TWV HECWV TWMWV TNC BoolkAg udatomapoyxng katd pAva. H vypoaaotakn

doption tou edddoug Sev mpénel vo amotelel petpiolun Paocikn mapox. O UTTOAOYLOUOC TWV HEYLOTWV

vdatonapoxwv (m.Qr) adopd, 1600 TN PEYLOTN amodektn mepiodo emavadopds (emavainyng) mou

Aappavetal cuvnbwg ton pe T=100 €tn (UEYLOTN TMANUUUPLKN TapoXr OXESLOOUOU TWV USPOVOULKWY Kall
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VSPAUALKWY £PYywV), OCO KoL TNV avtiotolyn MEYLOTN mapoxn Ue meplodo emavalndng oon kat n SlapkeLa
TOU XPOVOU KOTOOKEUNG €VOC €pyou. AmO TO OUVOAO TWV XPNOLIOTIOLOUUEVWY EUTELPIKWY KOl
NULEUTIELPIKWV HEBOSWVY, N Xprion T opBoloyikng pebodou evéxel 8laitepn onpacia yoti mephapBavet
TIEPLOCOTEPOUC KAl OKPLBECTEPOUG GUVTEAECTEG UTTOAOYLOHOU, OTIWG O GUVTEAEOTAG OLXNG TNE MANUUU PO,
n HUE€on UEYLOTN £viacn PPoxXNG avnYUEVN OTO XPOVO CUYKEVTpWONG K.a. Q¢ anotéAeopa, n nebodog autn
Bewpeltal MO TEKUNPLWHEVN Kol oTnV TpAfn va Slvel MO akplpr amoteAéopota Amo TG UTTOAOLTEG
pHEBOS0UC UTIOAOYLOMOU TNG maxQaoo. ZTOV Mivaka 14, daivovtal ol dtadopg vdatikou eAAsippatog Adyw
SLapopag mpayHaTIKAC-SUVNTIKNAG EEATULOLSLATIVONG KaL TNG LEYLOTNG SLaBECLUNG USATOXWPNTLKOTNTAC TOU

edadouc.
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Nivakag 14: To povtélo tou udatikol Looluyiou yla Tpia Badn eSadoug e TIHEG PEYLOTNG udaToXWPENTLKOTNTAC Sto 50mm, 80mm kat 105mm

Aaoikn Yépodoyia & YSativol Mopot-Tkavatoiog X.

YSpoloyika peyédn MHNAZ
ETOZ
(mm) | 0] M A M | | A b3 0 N A

Katakpnuviopoata, P (mm) 36,8 36,0 40,6 37,5 44,4 29,6 23,9 20,4 27,4 40,8 54,4 54,9 446,7
Ydatoouykpatnon 1,4 1,3 1,2 1,4 1,3 1,5 1,7 1,4 1,4 1,2 1,4 1,4 16,7
Oepuokpacia agpa, t (°C) 5,2 6,7 9,7 14,2 19,6 29,2 26,6 26,0 21,8 16,2 11,0 6,9 16,09
Avvapiko e€atutotdlanvong, Etp (mm) 6,8 10,4 24,4 50,8 99,1 203,7 165,4 153,7 99,9 55,2 24,4 10,6 904,5
Yéartiko mAeovaoua, (P-Lp-Etp)>0 (mm) 28,6 24,3 15,0 0 0 0 0 0 0 0 28,5 42,8 139,3
Y&atikd ENetppa, (P-Lp-Etp)<0 (mm) 0 0 0 19,3 60,7 180,1 146,4 137,4 77,5 19,9 0 0 641,3

ABpoloTiko vdatiko ENAelpa, A.P.W.L (mm) 0 0 0 19,3 80,0 260,1 406,5 543,9 621,4 641,3 156 56 56
MNopeia Stakupavong edadikig vypaciag, St (mm) 105 105 105 87,4 49,0 8,8 2,2 0,6 0,3 0,2 23,8 61,6 61,6
KatavaAwon edadikng vypaciag, DSt (mm) 0 0 0 17,59 38,39 40,20 6,63 1,60 0,31 0,05 0 0 104,8
Mpayuoatkn e€atpioidianvon, Etr (mm) 6,8 10,4 24,4 49,2 76,8 63,8 25,7 17,9 22,7 35,3 24,4 10,6 367,9
Kataypadopevo udatiko EAAelupa, Etp-Etr (mm) 0 0 0 1,7 22,3 139,9 139,7 135,8 77,2 19,9 0 0 536,5
SUVoAiko vbartiko mAsovaoua yia Sto=105mm, (mm) 24,2 19,9 10,7 0 0 0 0 0 0 0 0 0 54,8
ABpoLotiko udatikd ENelpa, A.P.W.L (mm) 0 0 0 19,3 80,0 260,1 406,5 543,9 621,4 641,3 97,6 21,1 21,1
Mopeia Stakvpavong edadikng vypaciog, St (mm) 80 80 80 62,89 29,44 3,10 0,50 0,09 0,03 0,03 23,6 61,4 61,4

Katavalwon edadiknc vypaociag, DSt (mm) 0 0 0 17,11 33,45 26,34 2,60 0,41 0,06 0,01 0 0 80
Mpaypoatikn e€atpoidiamnvor, Etr (mm) 6,8 10,4 24,4 48,7 71,8 49,9 21,7 16,7 22,5 35,3 24,4 10,6 343,1
Kataypadopevo vdatikd ENAewupa, Etp-Etr (mm) 0 0 0 2,1 27,3 153,8 143,8 137,0 77,4 19,9 0 0 561,3
ZUVoALkO ubartiko nAsdvaoua yia Sto=80mm, (mm) 24,2 19,9 10,7 0 0 0 0 0 0 0 0 0 54,8

ABpolotiko udatikd ENelpa, A.P.W.L (mm) 0 0 0 19,3 80,0 260,1 406,5 543,9 621,4 641,3 37,5 0 0,0
Mopeia Stakvpavong edadikng vypaociog, St (mm) 50 50 50 34,0 10,1 0,28 0,50 0,09 0,03 0,03 23,6 50 50,0
Katavalwon edadiknc vypaociag, DSt (mm) 0 0 0 16,0 23,9 9,82 0,00 0,41 0,06 0,01 0 0 50,2
Mpaypotikn e€atpoidiamnvor, Etr (mm) 6,8 10,4 24,4 47,5 62,3 33,4 19,1 16,7 22,5 35,3 24,4 10,6 313,4
Kataypadopevo vdatikd ENetppa, Etp-Etr (mm) 0 0 0 3,3 36,8 170,3 146,4 137,0 77,4 19,9 0 0 591,1
ZUVoALKkO udartiko mAsovaoua yia Sto=50mm, (mm) 24,2 19,9 10,7 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0 11,4 66,2
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Amo tov Tivaka 14 mpokUmtouv to €€AG: To apxko udatikd mAsovoopa tou Udatog mou ¢OdGvel oto
£6adoc Sladopormoleital amd 1o teAKO Mou eival dtabéowo yla Babitepn &tndnon n amoppon SOt
napepPaivel to €dadog. Avahloya pe TN Slokouavon NG £6adLKAC uypaoiog Kal Kal Tn UEYLOTN
LSATOXWTNPLKOTNTA Tou £d8Adouc Tou eaptdtal amo To fabog kat tn Soun tou, kabopiletal n mopeia NG

QMOpEVOUOAC TTOCOTNTOC TOU VEPOU.

120
100
80
60 B Sto=105mm
B Sto=80mm
40
W Sto=105mm

20

ljo|m|A|M I|I|A|Z|O|N A

Etriola mopeia edadikng vypaoiag St

IxAua 23: H etolwa mopela Stakupaveng edadikng uvypaociag St, ylo Tpelg SLadOpPeTIKEG UEYLOTEG

vdatoxwpntikotnteg edadoug Sto (mm)

400,0 367,9
343,1

350,0

300,0

250,0

M Etr (mm)

200,0

B JuvoALkd uSaTLko
mAeévaopa (mm)

150,0

100,0

50,0

0,0
Sto=50mm Sto=80mm Sto=105mm

IxAua 24: H dtadopormnoinon Twv TLHWV TNG TPOYHUATIKAC EEQTILOLOLATIVONG TTOU €£QPTWVTAL QIO TN HEYLOTN
vdatoxwpntikotnTa Tou £dddouc (mou eéaptdrtal anod tn Soun kot to Bdadog Tou).

H duvntikn e€atpiolamvon ETp twv 904,5mm améxel moAU amnd ta 313mm tng ETr. Onwe daivetal oto
IxAUa 24, to oUVOALIKO LSATIKO MAedvaoua ou sivat StaBgatpo yia arnoppon 1 Babutepn 61Onon (pLetd
tov uvbdatikd Kopeopd tou edddoug) sival peyallutepo (Omwg eival ¢uolkd) ota pnxotepa edddn

(Sto=50mm).
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A. A3KHZH AAZIKHZ YAPOAOTIAZ

Ma tov uTtoAoyLlopd TNG TOoOTNTAC TOU VEPOU Tou pBaAvel oto £€6adog kal gival SltaBéoiun ya anoppon
Kot 81nOnon, umopel va epapuootel to povtédo tou udatikol Looluyiou. ITnv MARPN Tou popdn, aAuTo To
HMOVTEAO UTtoAoyilel xwplotd Tn S1NOnon Kot TNV amoppor]. & aUTH TNV MePMTwon XPELAleTaL N UEYLOTN
SlaBéoun udatoxwpnTikotnTa tou £6Addoug Kal n pnviaia mopesia kotavaAwong tng. H diadopd
KOTOKPNUVIOUATWY-USATOCUYKPATNONG OUV TO TOCO Kotavalwong edadlkng uvypaoctag, 6&ilvel tnv
npayuatiky e€atpioldlanvor). H dtadopd Suvaplkol €EATULOLOLAMVONG & TIPOYHATIKAG EEATHLOLOLATIVONG,
Sivel to kataypadopevo punviaio vdatiko EMepa. OUwE, yla TIG OVAYKEG TNG AoKNONG TIOU akOAOUBEL,

{nteital povo n moootnta Tou vepol mou pOdvel oto €dadog.

1. Avadépete Kal tTekunplwote 3 nmopadeiypata aAnAemidpdcewyv ota GpUCLKA OLKOCUCTHUOTA Tou Ba
co¢ BonBrioouv va sppabivete tnv avtiAnn tou udpoloyikol KUKAOU Kol l8IKOTEPA TNG AACLKAG

Y&poloyiag pe otdx0 TNV mapaywyr vepou.

2. 10 MepLaoTikO 600G Oscoahovikng (elkovi{OeVn EKTAON EMOUEVNG OeAISAG e SLOOTACELG TTAEUPAG
Spopou 182 kat 234 n katw dlaywviog), Kat éktacn 3,8ha, va umoloylotel To vepo Tou GTAVEL OTO
£6adocg o tn e tn pEBobdo Tou udatikou Looluyiou.

Na efetaotoUv oL akOAOUBEC MEPUMTWOEL O €KTAON KOAUUUEVN Ue 6A00C¢ & BaBuo ocuykOUwong
100%:
A. EEQLpETIKA TTUKVE avay£vvnon TEEUKNG
B. Kwvodopwv xwpic undépodo
I. Kwvodopwv pe utdpodo asipuliwv mAatupuliwy
A. AsidpuMwv mMAatOdUuAAwv
E. YUNnAO 8dcog dpuloBoiwyv mAatudUAAwy Spuodacwv
2T. Mikto 8ac0og 60% PpuAroBoAwv mAatudUAAwy Kat 40% kwvodopwy
3. Na mpoteivete éva oxédlo udpoloyLkig dlaxeiplong pe épudacn otnv mopaywyn vepou. Na oxedlootouv
TAVW OTO XAPTN OL MPOTELWVOUEVEG EMEUPACELG TOU QUEAVOUV QUTH TNV TTOCOTNTA TOU VEPOU TIOU
$0Oavel oto €6adog, va MocoTKomolnBoUV Kol Vo OIELKOVLOTOUV oL SLadopEg (TpLv, LETA) OE OXETLKA
okopldbipata. 2xedlAote MAVW oto XAptn Aappavovtag urt’ oYL Ta PAKN TwWV TAEUPWV TNG ETILPAVELAG
KoL EUPASOUETPNOTE TIG EMLPAVEIEC HUE TOUG TIPOTELVOUEVOUG XELPLOUOUG. ITO TMOPASELYUA TIOU
akoAouBel, mapouaolalovtal EVOEIKTIKOL XELpLOpOL. KAVTE TIC MPOTACELG 0ag XpnOULOToLWVTOC EAEVOEPAQ,
Sladdopa MooooTA EMEUPBACEWV KAL OITOTUTIWOTE TA 0TO OXESLO.
4. No yivel To OUVOAIKO OUYKPLTIKO (yla OAa Tt £(6n PAdotnong) Sitaypappa €trolou udaTikou

TAEOVACOOTOC O€ tn.
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Agdopéva: Itov Tivaka mou akoAouBel mapéyovral ta pnviaia VPN BPoxNGg TNG MEPLOXAS TNC TEPLOSOU

1959-1997 kaBwg Kat oL avtiotolxeg Beppokpacieg aépa (Mnyn M.Z. EMY KaAapapld).

Nivakag 1: Asdopéva yla tnv eniluon Tng Aoknong

MHNAZ
Y&poAoyikd peyEdn ETOz

Katakpnuviopata, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 296 | 239 | 204 | 27,4 | 40,8 | 54,4 | 54,9 446,7

Y&atoouykpatnaon, Lp (mm)

Oeppokpacia agpa, t (°C) 5,2 6,7 97 | 142 | 19,6 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 6,9 16,09

Auvapiko eéatpiolslamnvorng,

Etp (mm)

Y&atikod mheodvaopa, (P-Lp-

Etp)>0 (mm)

Yéatikd éNAeppa, (P-Lp-Etp)<0

(mm)

rewypadikd MAdrog 40° 084|083 103 (1,21 | 1,24 | 1,25 | 1,27 | 1,18 | 1,04 | 0,96 | 0,83 | 0,81
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A. E€apeTika UKV GUGLKA avayEvvnon IEVKNG

A. AsidUAAa MAatUdUAAa E. ®uA\oBoAa mAatudulia

2T. Mikto 8ac0o¢ 60% duAroBoAwv AatuduAAwv kot 40% Kwvodopwv
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Enilvon- YroAoylopog udatoocuykpatnong |

Nivakag 2: Emloyn ouvteAeotwv LSATOOUYKPATNONG

Katnyopia
2x€0€Lg uSATOOUYKPATNONG | —KATOKPNUVIOHATWY Px *
Bpoxns
(mm) Apug Ofla Kaotavia Mevko Qduvol ABasdt
0-3,00 1=0,69336Px | 1=0,61435Px | 1=0,59973Px | 1=0,88924Px 0,537812 Px 0,397524 Px
3,01-5,00 1=0,48041Px | 1=0,44002Px | 1=0,43348Px | 1=0,56143Px 0,418665 Px 0,299958 Px
5,01-10,00 1=0,26864Px | 1=0,25345Px | 1=0,24861Px | 1=0,38711Px 0,202392 Px 0,143982 Px
10,01-15,00 | 1=0,18844Px | 1=0,17810Px | 1=0,17454Px | 1=0,32212Px 0,141206 Px 0,082038 Px
15,01-20,00 | 1=0,15636Px | 1=0,14017Px | 1=0,13954Px | 1=0,26984Px 0,098314 Px 0,047290 Px
20,01-25,00 | 1=0,13601Px | 1=0,12242Px | 1=0,12190Px | 1=0,20263Px 0,069323 Px 0,027591 Px
25,01-30,00 | 1=0,11814Px | 1=0,11341Px | 1=0,10891Px | 1=0,18172Px 0,049667 Px 0,015332 Px
30,01-40,00 | 1=0,09691Px | 1=0,09110Px | I=0,08844Px | 1=0,15836Px 0,037442 Px 0,008851 Px
40,01-50,00 | 1=0,07803Px | I=0,07416Px | 1=0,07156Px | 1=0,13589Px 0,029766 Px 0,006723 Px
50,01-60,00 | 1=0,06887Px | 1=0,06543Px | 1=0,06316Px | 1=0,11722Px 0,026321 Px 0,004892 Px
60,01-70,00 | 1=0,06212Px | 1=0,05965Px | I=0,05776Px | 1=0,09716Px 0,022854 Px 0,003724 Px
70,01-80,00 | 1=0,05541Px | 1=0,05965Px | 1=0,05121Px | I=0,08680Px 0,020096 Px 0,002961 Px
80,01-100 1=0,04970Px | 1=0,05329Px | 1=0,04606Px | 1=0,07854Px 0,018832 Px 0,002412 Px
100,01-120 | 1=0,04363Px | 1=0,04821Px | 1=0,04045Px | 1=0,06893Px 0,016067 Px 0,002016 Px
120,01-140 | 1=0,03861Px | 1=0,04232Px | 1=0,03600Px | 1=0,06165Px 0,012544 Px 0,001732 Px
140,01-160 | 1=0,03402Px | 1=0,03785Px | 1=0,03174Px | 1=0,05412Px 0,009236 Px 0,000527 Px
160,01-190 | 1=0,02941Px | 1=0,03337Px | 1=0,02715Px | 1=0,04486Px 0,007352 Px 0,000389 Px
190,01-220 | 1=0,02543Px | 1=0,02820Px | 1=0,02351Px | 1=0,03976Px 0,005264 Px 0,000296 Px

Omnou Px, oto mapddelypa, n pnviaio Bpoxomtwon. MNa napddslypo tov lavoudplo, 36,8 mm aviloTolouV

otnv 8" oelpd —katnyopia PBpoxng (30-40mm) otnv omola emléyetal avdloya pe tn BAdotnon, n

avtioToln oxéon udATOOUYKPATNONG-KATAKPNUVIOUATWY. ETOL TPOKUTTEL 0 aKOAOUBOC TivaKkag:
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Aaoikn Yépodoyia & Yéativol Mopot-Nkavdarotog X.

Nivakag 3: YioAoylopndg tn¢ vdatocuykpatnong | (21) Siadpdpwv eldwv BAdotnong e mm

Katakpnuviopoata mou ¢pBavouv otov

umopodo:

(mm) (mm)
| 0] M A M | | A z (0] N A Etog
Katakpnuviopata 36,8 36,0 40,6 37,5 44,4 29,6 23,9 20,4 27,4 40,8 54,4 54,9 | 446,7
Medkn 3 5,8 57 5,5 5,9 6,0 6,0 4,8 4,1 5,0 5,5 6,4 6,4 67,3
[=o
Apug "é_ 3,6 3,5 3,2 3,6 3,5 3,5 33 2,8 3,2 3,2 3,7 3,8 40,8
x
> —
2
MooAiBado § 0,3 0,3 0,3 0,3 0,3 0,5 0,7 0,6 0,4 0,3 0,3 0,3 4,5
3
Oduvol L 1,4 1,3 1,2 1,4 1,3 1,5 1,7 1,4 1,4 1,2 1,4 1,4 16,7

31,0 30,3 35,1 31,6 38,4 23,6 19,1 16,3 22,4 35,3 48,0 48,5 379
Katakpnuviopata-Yéatoouykpdtnon MNevkng
avopodou
5§23
Mevkn pe umopodo asidpurloug Bauvoug § 9 3 1,2 1,1 1,3 1,2 1,1 1,6 1,9 1,6 1,6 1,3 1,4 1,4 16,8
3 o3
S Eo

E€atpeTika mukvA avayévvnon Mevkng

Y&ato/on
unopodou

4,1

4,8

56,3

E€atpeTika mukvh avayévvnaon Mevkng

™

10,7

10,5

10,3

10,9

11,2

10,3

10,3

12,0

12,1

123,6

219



Nivakoag 4: A. EEoLpETIKA TIUKVI) GUOLKN avoyEvvnon EUKNG

Aaotkn Yépoldoyia & Yédartivol Mépot-Tkavatotog X.

Y&poAoyikd pey€bn MHNAZ
ETOZ
(mm) | O | M| A | M | | A | 0| N | A
Katokpnuviopata, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 29,6 23,9 204 | 27,4 | 40,8 | 54,4 | 54,9 | 446,7
67,3
379,4
56,3
123,6
Oepuokpaoia agpa, t (°C) 52 | 67 | 97 | 142|196 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 6,9 | 16,09
Avvapiko s€atpiodlanvong, Etp (mm) 6,8 | 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
YSotiko ENeppa, (P-Lp-Etp)<0 (mm) 00 | 00 | 0,0 | 243|659 |184,4 | 150,2 | 140,7 | 81,5 | 24,7 | 0,0 | 0,0 | 671,8
Fewypadkd MAdtog 40° 0,84 (083|103 |1,11 | 1,24 | 1,25 | 1,27 | 1,18 | 1,04 | 0,96 | 0,83 | 0,81
g b
J, = [?ﬂ; 1,06 | 1,56 | 2,73 | 486 | 7,91 | 14,77 | 12,13 | 12,13 | 9,29 | 5,93 | 3,30 | 1,63
J = i J, 77,3
1
a=(675 10°)P-(771%107)1+(179* 10°)1+0,492
& katd Serra, a =0,016*J+0,5=1,73 L73
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Nivakag 5: B. Mevkn xwpig unépodo

Aaoikn Yépodoyia & Yéativol Mopot-Nkavdarotog X.

YSpoAoyLka PeyEDN MHNAZ
ETOZ
(mm) | 0] M | A | M | | A 1 | O N A
Katakpnuviopota, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 29,6 | 23,9 | 20,4 | 27,4 | 40,8 | 54,4 | 54,9 | 446,7
Y&atoouykpatnon 583 | 570 | 552 | 594 | 603 | 600 | 484 | 413 | 498 | 554 | 638 | 6,44 | 67,3
Oepuokpaoia agpa, t (°C) 5,2 67 | 97 | 142|196 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 6,9 | 16,09
Auvvapiko gtatpiodlanvong, Etp (mm) 6,8 | 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
Yéartiko mAedvaopa, (P-Lp-Etp)>0 (mm) 24,20 | 19,93 | 10,68 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 23,59 | 37,82 | 116,2
YSatiko ENAeppa, (P-Lp-Etp)<0 (mm) 0,00 | 0,00 | 0,00 | 19,2 | 60,7 | 180,1 | 146,33 | 137,4 | 77,5 | 19,9 | 0,00 | 0,00 | 41,3
Fewypadko MAdrog 40° 0,84 | 0,83 | 1,03 | 1,11 | 1,24 | 1,25 | 1,27 | 1,18 | 1,04 | 0,96 | 0,83 | 0,81
5 Ty 1,06 | 1,56 | 2,73 | 4,86 | 7,91 | 14,77 | 12,13 | 12,13 | 9,29 | 5,93 | 3,30 | 1,63
12 77,3
J=3%
1
a=(675 10°)P-(771%107)+(179* 10°))+0,492
& kata Serra, a =0,016*J+0,5=1,73 173
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Nivakog 6: I'. NevKN e untdpodo asldUAAwV TAATUGUAAWV

Aaotkn Yépoldoyia & Yédartivol Mépot-Tkavatotog X.

Y&poloyikd pey€bn MHNAZ
ETOZ
(mm) | ® | M| A | M | | A : | O N A

Katakpnuviopata, P (mm) 36,8 36,0 | 40,6 | 37,5 | 44,4 | 29,6 23,9 204 | 27,4 | 40,8 | 544 54,9 | 446,7
67,3

379,4

16,8

83,8

Oeppokpacia agpa, t (°C) 5,2 67 | 97 | 142|196 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 69 | 16,09
Avvaptko e€atpioldlanvong, Etp (mm) 6,8 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
YSotiko ENepa, (P-Lp-Etp)<0 (mm) 00 | 00 | 00 |275| 743 |203,7 | 167,5 | 159,3 | 94,3 | 30,6 | 0,00 | 0,00 | 757,2
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Nivakag 7: A. AsidpUuAda mAatudpuiia

Aaoikn Yépodoyia & Yéativol Mopot-Nkavdarotog X.

Y&poAoyikd pey€dn MHNAZ
ETOZ
(mm) | O | M| A | M | | A b3 0 N A
Katokpnuviopata, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 29,6 23,9 20,4 | 27,4 | 40,8 | 54,4 | 54,9 | 446,7
Y&atoouykpdtnon 14| 13| 12| 14| 1.3 1,5 1,7 14| 14| 12| 14| 14| 167
Oepuokpaoia agpa, t (°C) 52 | 67 | 97 |142|196 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 69 | 16,09
Avvapiko e€atuiodlamnvong, Etp (mm) 6,8 | 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
Yéatiko mAedvaopa, (P-Lp-Etp)>0 (mm) 28,6 | 243 | 150 | 0,0 | 0,0 0,0 0,0 0,0 00 | 0,0 | 285 | 42,8 | 139,3
YSatiko éNeupa, (P-Lp-Etp)<0 (mm) 00 | 00 | 0,0 | 14,7 | 56,0 | 1756 | 143,2 | 134,7 | 73,9 | 156 | 0,0 | 0,0 | 613,7
Nivakog 8:E. ®uAloBdAa mAatuduAla Apuoddon
YSpohoyikd peyédn MHNAZ
ETOZ
(mm) | O | M| A | M | | A s | 0| N A
Katakpnuviopata, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 29,6 23,9 20,4 | 27,4 | 40,8 | 54,4 | 54,9 | 446,7
Ydatoouykpatnon 3,6 3,5 32| 3,6 3,5 3,5 3,3 2,8 3,2 | 3,2 3,7 3,8 | 40,8
Oeppokpaoia agpa, t (°C) 52 | 67 | 97 | 142|196 | 292 | 26,6 | 260 | 21,8 | 162 | 11,0 | 69 | 16,09
Auvapiko e€atpioldlanvong, Etp (mm) 6,8 | 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
Ydatikd mAedvaopa, (P-Lp-Etp)>0 (mm) 26,5 | 22,1 | 13,0 | 00 | 00 | 0,0 0,0 00 | 00 | 00 | 26,2 | 40,5 | 128,3
YSatiko éNewupa, (P-Lp-Etp)<0 (mm) 0,0 0,0 00 | 17,0 | 58,2 | 177,6 | 144,8 | 136,1 | 75,7 | 17,6 | 0,0 0,0 | 626,9

2T. Mikto 6acoc 60% duAroBoAwv AatuduAAwv ko 40% Kwvodopwv (BA o katw, Mivakag 10)
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Nivakag 9:NooAifado

Aaoikn Yépodoyia & Yéativol Mopot-Nkavdarotog X.

H apoiwpévn f anoPAwpévn eMLpAVELA TWV MPOTELVOUEVWV XELPLOLWV TIPOOCOOLATEL USPOAOYLKA LLE TtOOAIBaSO.

YSpoAoyLkd peyeon MHNAZ

ETOX
(mm) | © | M| A | M | | A | 0| N A

Katakpnuviopata, P (mm) 36,8 | 36,0 | 40,6 | 37,5 | 44,4 | 29,6 23,9 20,4 | 27,4 | 40,8 | 54,4 | 54,9 | 446,7
Y&atoouykpatnaon 03| 03| 03| 03| 0,3 0,5 0,7 06| 04| 03| 03| 0,3 4,5
Oepuokpoaoia aépa, t (°C) 5,2 6,7 9,7 | 14,2196 | 29,2 | 26,6 | 26,0 | 21,8 | 16,2 | 11,0 | 6,9 | 16,09
Avvapiké e€atpoidanvonc, Etp (mm) 68 | 10,4 | 24,4 | 50,8 | 99,1 | 203,7 | 165,4 | 153,7 | 99,9 | 55,2 | 24,4 | 10,6 | 904,5
Yéartikod mAedvaopa, (P-Lp-Etp)>0 (mm) 29,7 | 25,3 | 159 | 0,0 | 0,0 0,0 0,0 0,0 00 | 00 | 29,7 | 44,0 | 144,6
YSatiko ENeppa, (P-Lp-Etp)<0 (mm) 0,0 0,0 0,0 | 13,6 | 55,0 | 174,6 | 142,2 | 1339 | 72,9 | 14,7 | 0,0 0,0 | 606,8

224



Aaotkn Yépoldoyia & Yéativol Mopot-Tkavatotog X.

To 1mm KATAKPNUVIOUATWY YLO VO LETATPATIEL 0 TOVOUC (tn) elval amapaitnto va mpoodloplotel n €ktaon
otnv omola katakpnuviletat. ¥to 1 otpéupa (0,1ha), 1mm &ivel 1tn vepol. Avdloya pe TNV
vdatoouykpatnaon tn¢ BAdotnong, éva mMocooto Tou pBdvel oto £6adog Kal ival SLabBEaipo ylo amoppon i
dubnon. MNa T avaykeg ¢ AoKNong, Tapoaywyn vepou Bewpeital autn n Slabéoun yla amoppon N
dbnon moootnta vepol mou ¢Bavel oto €dadoc. ETOL, To €Troo USATIKO TIAEOVOOUO O mm TIOU

TPOKUTITEL A0 TOUG TIVAKEG, lval TauTtoxpova Kal th vepou yla k&Be 0,1ha.

1x\ooto Bpoxnc loobuvapel pe 1 1t/m?, 1tn/0,1ha, (0,1 ha=1000m* =1 otpéppa)
YSamoouykpatnan Kal napaywyn vepou (vepo oto edadog SlaBéoiuo yia SuriBnorn n anoppor})

fupvA M
Yéatoouykpatnon=
0% ¢ Bpoxns

Kwvodopa

Apug (to xakokaip)

Nepé oto é5adoc=
100% tng Bpoxng

$
ot

\ 4 \ 2
[ oiosine RNCCTEY

Nep6 SuaBéoio oto ESadog (petd Tig anwAses udatoouykpdtnang)

Ze Nupvo édadocg: 1tn

IxAna 1 a,PB: Suykpltikd Slaypdppata moootnta USatog tou dBdvel os é8adog pe Stadopetikr putokdAudn.
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Aaotkn Yépoldoyia & Yéativol Mopot-Tkavatotog X.

Yoatkd mAEOvVaoua akdAuIng yne ket Apuog ouykpitkd pe v Nedkn.

fupvryn
+0,33tn

NEPLOOGTEPD VEPD Priver oTo E8ador ouykprixd
HE 10 Medxro

AwaBioyo vepd (%) mou $Baver oto ébadog yia Suddopa eibn ebadordAuing
120%

100%
1I00% ~ 8507

83%
80%
60%

40%

20%

0% -
Barren land oak (winter) oak (summer) pine

IxAna 1y, 6: Suykpltikd Slaypdppata mocodtnta USatog ou GBdAvel os é5adog pe StadopeTikr putokdAuyn.
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Aaotkn Yépoldoyia & Yéativol Mopot-Tkavatotog X.

AaBgoo vepo v anoppon ) duiBnon (%)/otpé

TupvA
100%

Meuka

67%

Tuykplon udamxou mAeovdoparog SaBéoou vepol yux SifBnon 1 anoppor os tnfotéupa

Tupvi I
+0,33 tn
Apug o
Xetpuva
+0,25 tn

Kwvodopa

IXAMa 1 g, oT: Juykpltikd Staypdupata nocdtnta VSatog ou dBdAvel ot £5adog pe Stadopetikr putokdAUPN.
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Aaotkn Yépoldoyia & Yéativol Mopot-Tkavatotog X.

AwBeowo vepo yla anopgor 1} §tiBnon (tn)/otpéupa

fupvii I
1tn

Apug o
Xewpwva

Kwvodopa

0,67 tn

F0ykpion ubamkoy mAsovaoparto SiaBéoiou vepod yia SuyBnon f amoppor oE tn/otEppa

Topvii
+0,33 tn

Kwvodopa

IxAna 1 g, n: Tuykpltikd Slaypdppata ocodtnta USatog tou dBdvel oe é5adog e Stadopetikr putokdAudn.
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Aaoikn YépoAdoyia & Yéativol Mépot-Nkavdatotog X.

IxAua 2: Mpotelvopevn emépBacn amno kanolov poltnth.

310 IxAUa 2, Slvetol eVOEIKTIKA EVOC TIPOTELVOLEVOS TPOTIOG EMEUBACNC Ao Kamolov doltntr. Me Unopviw
oxedlaotnkav ot emidpdveleg mou Ba kaboplotouv amd Sevipwdn kat Oapvwdn PBAdotnon Kal €tol Ba
UTIAPXEL eKel pOvo udatoouykpdtnon umopodou — ABadik PAactnon kot dactkol tamnta. FeEVIKOTEPQ, N
kateVBuvon mou §60nke otoug hoLTNTEG NTAV:

e nanoduyn Twv amoPAWTIKWY VAOTOULWV LeYAAwVY eTidavelwv Adyw Tou Kvduvou tng StaBpwoaong,

e n xpnon Sdpopwv-lwvwv N amoPAWTKWY Awpldwy TEPLOPLOUEVOU TAATOUG O TUKVODUTELEC

mevKNG Kot aeipuAra mAatuduAda,

® Kol oL EMAOYIKEG UAOTOUIEG g UPNAS SAcOGC.
Zntbnke va umoAoylotel N avoloyoluoa emidpAveld TwV  EMEPBACEWV KAl £TOL, TA  XAlooTA
KOTOKPNUVIOUATWY TIOU TIPOKUTITOUV Ao TOUG avTiotolyoug mivakeg (daotkng PAdotnong & ABadiknig) va
HETOTPATIOUV O€ TOVOUG vepoU. H ouvoAwkr moootnta tou vepol mou ¢Bdavel oto €8adog oAOKANPNG TG

erudavelag eival to aviiotowyo aBpolopa Twv dU0 EMUEPOUC TOCOTTWVY VEPOU.

‘Etol, €av 1 otpéppa MeukOdUTNG EKTAONG UE ETAOLA TTOCOTNTA VEPOU Tou $Bavel oto £édadog lon pe 116,2
tn, apawwBel katd 50%, n avtiotown TeAK ocoTnTa vEPOU Ba elval To dBpolopa Tng moodTnTa VEPOU TIoU

avtiotolxel o ABadkn) €ktaon 8ud 8Vo (144,6/2=72,3 tn), cuv To NUIoL Twv 116,2 tn (58,1), SnAadn 130,4tn.
Emopévwe to udatiko kEpdog Twv apalwoswyv Oa sivat 130,4-116,2=14,2 tn vepol

AUTH n MOOOTNTA AVNYUEVN OE EMIMESO AEKAKWVY AMOPPONE UMOPEL va SWOoEL eKATOUUUPLO KUBLKA veEPOU
SlaBéoLpa yla TIG AVAYKEG TOU OLKOGUOTIHUATOG KAl TwV avOpwnwv. Ita mAaioa tn¢ asldoplkng dloxeiplong
TWV AEKAVWV QTMOPPONG, €elvol €PIKTO va TOULEUTEL €val UIKPO TOOOOTO TOU XELMEPLVOU USATIKOU
TIAEOVAOUATOG Kol auTO va amoteAel pia afloonueiwtn mocotnta vepol (Ganatsios et. al, 2019). Onwg
avad£pBnke oto kepahato YSdtivol Nopot, to udatikd MPOPANUA TNG XWPEAS TOCOTIKOTOLE(TAL cUpdWVA UE
tov MauAidn oe 15-40mm/étog. Me 10 XelpLopod tnG BAdotnong Aowmdv sivatl ediktd va e€otkovopnboulv
auTol ol udatvol tdpoL Pe TNV ehun XWPOXPOVLKN Kivnon TN HeTATPOTC U0 MPoBANUATWY (MANUUUPA Kal

Enpaoia) os eukatpia.
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Nivakag 10: AtaBéoiuo vepd mou pBdavel oto £dadoc (tn) ava eidog BAACTNONG KoL SACOKOULKO XELPLOWO.

AlaB<oipo vepod oto £dadog (tn)

50% MNevka, 50% ABasdL
50% Apug, 50% ABasdL
Oapvol

ABasL

El6o¢ BAdotnong 0,1 Ha 3,8 Ha
ALBAsL 144,6 5495
Oauvol 139,3 5293
50% amowilwon: 50% Apug, 50% ALBAsSL 136 5168
50% anowilwon: 50% MNelka, 50% ALBASL 130 4940
ApUg 128,3 4875
60% OuAAoPoia & 40% Kwvodopa 123,5 4692
Mevka 116,2 4416
Mevka pe BApuvoug 106,6 4051
Mukva TevKa 90,4 3435
AwaBéoLpo vepod oto £6adog (tn)/0,1 ha

Mukva mevka

Mevka pe BAauvoug

Melka

60% OuAhoBoAa & 40%...
ApUG

50

100 150

200

IxAua 2: AlaBéoipo vepo mou ¢pBavel oto £5adocvepd ava otpépa Kal el6o¢ BAaotnong

Aaoikn YépoAdoyia & Yéativol Mépot-Nkavdatotog X.

Elval epdaveg, OTL akopa Kal pLa pkpr eMEUPacn ennppedlel oNUOVTLKA To SLaBatpo vepo ou GpOAveL oTo

£6adog yla anoppon kat 51nBnon. O §acoAoyog AoLToV £XEL OTA XEPLA TOU €VA ONUOVTLKO £pyaleio yla Tnv

OVTLUETWTILON TNG ENpaociog Kal Twv MANUUUPWY, aAAd MPWTIOTWG ylo TNV Tapaywyn vepou Tou eival

OVEKTIUNTN OLKOOUOTN KN UTtNPECia.
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Aaoikn Yépodoyia & Yéativol Mépot-Nkavaroiog X.

NAPAPTHMA

E. NAPAAEIFMATA TEXNHTQN YAATINQN NOPQN 2THN EAAAAA

IT. XEIPIZMOI BAAZTHZHZ & EKMAIAEYZH QOITHTQN
Z. YAATINOI NOPOI THZ NHZ

231




Aaatkn Yépoloyia & Yéatvol Mopot-Tkavatoiog X.

E. MAPAAEITMATA TEXNHTQN YAATINQN NMOPQN ZTHN EAAAAA

Mou vAomolnBnkav pe tnv pwtoPoulia, Epeuva, HEAETN KAl ETIPAEYPN KATACKEUNG
Tou StateAéoavtog Emikoupou Kabnyntr NauAidén @sodavn kat tn cupBoAr tou
lkavatolwou Xaploiou tou Epyaotnpiouv AleuBetnong Opelvwy Ydatwyv A.MM.0.

EmiAoyn nuepounviag

—_— b ]

dpayuaAailié

OpayuaAvw Me)\aap“dypa ABUpwV

4 / ‘ . = . DOpayuara Bpaovwy.
Dpaypa BAaong ,?‘ EUTTOpIo dpayua ZQXW\IP Y (%)

" Métpnan Mapoxns
I Em@adveisg

<4 : Dpaypa doupkac
Balupsua i- 4

N ct;pgyua Mopvac Micppiac
NN

Image ® 2010 DigitalGlob

e
© 201 ReURAE imag VO N EpOUC i un:COOQIC’
) g (@

Data SIO, NOAA, U:S: Navy, NGAYGEBCO O

dodyuara'Mayeipou
38°26'25.17"B 22°39'32.22"E avoy O mwédia Ywog tou panou 471.18 Aew
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Aaatkn Yépoloyia & Yéatvol Mopot-Tkavatoiog X.

KPHTH

TA ®PATMATA THI KPHTHI

NAPTIPON

Opaypata-Apuvodefapuevég Nopol HpakAeiou (Ao aplotepd ipog e€Ld e Kitpvo)

Mayelpog, Mayapikapt, M'évva, Aapavia, Appavwyela, ApoupyéAleg, Maptipa
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Aaatkn Yépoloyia & Yéatvol Mopot-Tkavatoiog X.

e Epeuvntiko Epyo 20526 Emutponng Epsuvwv A.M.O.: «Alepelivnon TwV XELLAPPLIKWY CUVONKWV
KOl OXESLAOUOC HLOG OAOKANPWHEVNG USpovoukng SleuBEtnong xewappwv oto ARuo N.

Kagavtlakn».

Aapavia HpakAeiov . Appavwyesla Hpax)\sio
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Aaatkn Yépoloyia & Yéatvol Mopot-Tkavatoiog X.

Dpdypota Mayeipou-Mayapwkapiou-Tévvac (MeAet)Onkav, mpoBAERETOL N KATOAOGKEUT) TOUC)

Epeuvntiko Epyo Emurpomnng Epeuvwv A.M.0O. 80115: «Epeguva tou udatootepeo-petadopLkol
TPOPBAAUATOG KAl TWV XWPOOETIKWY SUVATOTATWY TWV XEWWAPPWY Tou ARpou Tuumakiou ota
mAaiola emiAuong twv vdatikwyv Tou TPOBANUATWY. MAOTIKEC EPAPLOYEG OTOUG XELLAPPOUG
“Mayelpo” kat “Mayaptkapt” ».

Epeuvnuikd ‘Epyo Emutporng Epeuvwv A.M.O. 85781: «Epeuva twv edadoildpoloyikwv
ouvOnkwv Tou aypokthpato¢ Mayapwkapiov kot avalntnong tou BEATIOTOU CUOTHUOTOC
apdeuong touy.

Epeuvntiko Epyo Emutpomng Epeuvwv A.M.0. 83880: «ApXEC KAl CUOTHUOTO OVTILETWIILONG TOU
TIANUUUPLKOU TIPpOPBANLATOC TOU XELLAppou Mayelpou».
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Aaoikn Yépodoyia & Ydativol Mopot-Nkavdaroiog X.

e Epeuvntiko Epyo Emitponn¢ Epsuvwy A.M.0. 85111: «IxeSlaopog apSeuTIKAC aglomoinong Tou vepoU TwV TAULEUTHPWY ApHAVWYELWV
Kot Aapaviwv tou Afpou N. Kalavtiakn».
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Epeuvnuikd Epyo 20753 Emutponng Epsuvwv A.N.O.:

Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

NEAAA

«Epguva  xelplopol  Twv

vdatopeuvpatwy tou A.A. ABUpwv Tou ARpou MEANAG, VIO TNV AVILLETWTILON TWV USATIKWV

TOUC POBANUATWVY.

AOYPA NEANAZ
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Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

rNANNITZA

e Epeuvntkd Epyo Emtpomnng Epeuvwy A.M.0. 21607: «Epguva QVTLLETWIILONG TWV USATIKWV

npoBAnuaTwy tou Apou Navvitowv. Motk Edapuoyn».

(MeAeTONKaV, AVAUEVETOL N KATOLOKEUT TOUG)

To dppayua ektpomng-udpoAniog Mpappou kat to ppdyua MevrtamAdtavou

238




Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

OIEPIA

Epeuvntiko Epyo 20259 Emttponng Epeuvwv A.M.0.: «Epguva QVIIHETWILONG TWV USATIKWV

npoBAnuatwy kat opBoioyikng dlaxeiplong kat alomoinong tou udatikol SuvapLkol Tou

NopouU Mepiag»

MOPNA MNIEPIAZ
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Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

MOPNA MNIEPIAZ
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Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

BAOYPEMA AAPIZAZ

«AVTUTANUUUPLKA AleuBETNON TNG KEVIPLIKAG KOLTNG TOu XEWWAppou BabBupepa Adploagy.
Nopapyxtakr Autodloiknon Adaploag.

BaBupetpa
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Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

AvTUTANUUUPLKA AleuBETNON TNG KEVIPLKAG KOLTNG TOU XELMAppou BaBupepa Adploag

Ewkdveg: 3 amo ta 7 udomolnBévta aviumAnpuupkd dpdyuata
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Aaotkn Yépoldoyia & Yédrtivol Mopot-Tkavatolog X.

KOZANH-KAZTOPIA
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Aaoikn Yépodoyia & Ydativol Mopot-Tkavatoiog X.

Ednpuocuéva Epsuvntikd Epya tng Emitponng Epsuvwv AMNO yia Kaotopia & Koldvn

Epeuvntikoy Epyou 21346 Emutpomrng Epeuvwv A.MN.O.: «IXeSLAOMOC TUAOTIKWY £hOpUOYWV

QVTLUETWTILONG TwV USATIKWV TipofAnuatwy tou ARpou Kopeoteiwv Tou Nopou Kaotoplagy.

Epeuvntikd Epyo 20716 Emutponng Epeuvwv A.M.O.: «Alepelvnon XELWLAPPIKWY KAl USATIKWV
ouvOnkwv Kal oxeSlaocpuog udpovopLkng SleuBEtnong Tou Xeludppou FEppaG, e edopuoyr €VOG
TUAOTLKOU QVTUTANUUUPLKOU - apdeUTIKOU hpayHaTog TOAAATAWY OKOTIWV. NOPOG KaoTopLag».

Epeuvntiko Epyo Emtponng Epeuvwy A.M.0. 21400: «Epeuva aVIILETWLONG TWV USATIKWV
TPOPBANUATWY TTEPLOXWV TOU VOopoU Koldavng. MAoTkEG edappoyEC oto Ao Moupikiou».

Epeuvntiko Epyo Emtponng Epsuvwy A.M.O. 83732: «Epeuva unepuPwong Twv Gppaypatwyv

Epmnopiou kot Tpomomnoinong tng mopeiag Tou mpocoaywyou SIKTUou ».

Epeuvntiko Epyo Emutpomrg Epsuvwyv A.M.O. 81455: «Epeuva avadelEng kat aglomoinong
Tou udatikou Kal GuolkoU TepIBAAAOVTOG TOU Xelpdppou Mupixou tou Nopol KolZdvng.

Motikn edapuoyn».
Epeuvntiko Epyo Emutponng Epeuvwy A.M.0. 81369: «Alepelvnon Tou MPOoRANUATOG TWV

QOTIKWV AUHATWY TNG Kowvotntog BAaotng tou Nopol Koldvng kat epappoyr tng BEATLOTNG
AUonc».
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MHAOXQPI

Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

EMMOPIO
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

KAZTOPIA
ANQ MEAAZ
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

rEPMAZ
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

DOIQTIAA

Epeguvntikou Epyou 20613 Emutpomnng Epeuvwy A.M.O.: «Epeuva TOU XELLAPPLIKOU Kol LSATLKOU

Suvautkou Tou xelpappou Alamatopepa (P. Ayiou XapaAdunoug) tou Ajpou MwAou».
(MeAeTAONKE, AVOUEVETOL N KOLTOLOKEUK] TOV)
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

2EPPEZ

Epeuvnuikd ‘Epyo Emwponng Epeuvwv A.M.O. 83039: «IXeSLOOMOC QVILUETWILONG TWV
npoPAnuatwyv Aswpudpiag Tou VOUoU ZeppWV KOl KOTOOKEUN HLAG TIELPOUATIKAG QVIUTUPLKAG
Atpvodefapevng otnv meploxn tou AdiiAta».

(MeAeTAONKE, AVOMEVETOL N KATALOKEUT) TOV)
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

XAAKIAIKH

o «OplOTIKA MEAETN  OVTUTANMMUUPLKWV-EUMAOUTIOTIKWY  Pppayudtwyv  Doupkag- NopapxLakn
Autodloiknon XaAKLSIKNC».

(MeAeTAONKa, AVAHEVETAL N KATOLOKEUR TOUG)
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Tomoypadikd Slaypappa HE TO OUVOAO TwV Epywv. Alakpivovtol TO AVTUTANUUUPLKO—
EUMAOUTIOTIKO ¢payua, to Gpaypa ouykpdatnong ¢eptwv UAwv, ta SU0 mpodpdayupata
npootaciag kat n udpoAekavn Tou ¢paypatog (Aluvaiog TAULEUTAPOC OVTUTANUUUPLKOU —

EUMAOUTLOTIKOU ppAyUaTOG)
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

NANENIZTHMIAKO AA202 TAZIAPXH-BPAZTAMQN

«Oplotikn peAétn SteuBetnong xelpdppou Ayiou MavteAerpova tou Mavemnotnuakol Adcoug Taflapxn-

Bpaotdpuwv XaAkiSikAc» AtevBuveon Aacwv Mepidépetag Kevipikig Makedoviag
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Aaaoikn Yépodoyia & Yéativol Mopot-Nkavatoiog X.

NOMO:Z OE22ANONIKHZ
BPAZNA AiNPOBAATA2

° Epeuvntiko Epyo Emutpomnr¢ Epsuvwv A.MN.0. 82546: «Epguva QVILLETWILONG TWV TIANUUUPLKWVY
TIPORBANUATWY TWV XELLAPPWYV TOU ARpou Ayiou Mewpyiou. MAOTIKEG EPOPLOYESY.
(MeAetOnKav, AVAUEVETOL N KOULTOLOKEUT TOUG)
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.
AMOAANQNIA-MEAIZZOYPIOz

«Oplotikp  peAétn  OleuBétnong  xewappou  AmoAAwviag—MeAioocoupyol  YSpoAoyikou
oUYKpoTAUatoG Aekovwv Aluvwv Aaykadd — BOABnc» Nepiudépela Kevipikng Makedoviog-
AlevBuvon Aaowv Nepldpépelag.
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Ta ppdyuata tou Xelwdppou BapBapag

To ®padyua 1.1 (Avw aplotepad)
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Aaotkn Yépoloyia & Yéatwvol Mopot-Tkavatotog X.

Ta ppdypata tou Xelpdppou XoAopuwvto

.".';i' \'u .
S UL LY
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Ta ppayuata 2.1, 2.2 (Avw oplOTEPA Kal KATW S€La)
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

NAPAPTHMA

2T. Xewpiopoi BAaotnong ano tn Aacikn Yninpeoia & Eknaidsvon portntwv
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Aaoikn Yépodoyia & YSativol Mopoi-Tkavaroiog X.

Xeplopoli BAaotnong ano tn Aacwkn Yrnpeoia

>taa mAaiowa NG Aaocomoviag [MoAAamAwv 2komwv, n Aaocwkn Ymnpeoia
Oeoocalovikng uvlomoinoe OpAOELC QVIUTUPLKACG TPOOTACLOC TOU TIEPLOOTLKOU
daooucg Tou efumnpetolVv TAUTOXpPova Kol AAAEC UTINPECIEC OMWG N TapAywYn
vepou.

Xpnoornondnkayv ot €€RC TUTIOL OXNUATWV:
1. Eprtuotiodopo yLa TIG LeyAAeC KALOELC
2. TPOKTEP YLOL LLKPOTEPEC KALOELC
3. Tp€ilep petadopac Bpuppatiot yo petadopd kKAadwwv & epyacia oto dpouo

4. Epurtuotplopopoc BpuppaTLoTAC e KUALVOpO
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H ewova tou dacouc

Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

Epriuotiodpopo yla TG LeyAAEC KALOELC
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TPAKTEP yla LULKPOTEPEC KALoELC &
Eprtuotplodopoc BpuppaTioTnC e KUAWVOpO
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

Tpeihep petadopac Opuppatiotn yia petadopd KAadLwy Kot
epyoaocio oto Spouo
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

To T[pOLOV Opu uuauouou ToU ypnvopa ytverou
opyavikn ovoia edadouc




Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

H petatpomnn tou mpoBARHATOC OE EUKOLPLO

Eukatpia
Avtuupikn mpootaoia, Mapaywyn
veEPOU, EpmAoutiopog tou eddadoug,
KaAALlépyela tou dAdooug yla euvonon

TWV KOTATILECUEVWV TIAATUPUAA WV
eldwv (.. 6pueg)

[evikotepn BeAtiwon tou
OLKOOUOTHUOTOC

MNpoBAnua
JUCOWPEUHEVN KAUOLUN VAN,

YSatiko —auENTIKO OTPEC,

Kivbuvog acBevelwyv
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

MeTa oo TLg eMeUBAOCELC
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

YSpoAoyikn Eknaidevon dottntwyv tou Tunpatog Aacoloyiog & Quoikol MeptBaillovtog
A.M.0. oto neplaotikd acog OscoaAovikng
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Aaotkn Yépoldoyia & Yéativol Mopot-Mkavatolog X.

Doptwon kKAAdwv o€ cboptrwo ToU Ajpou Oeoca)\ovmnq

lobviog 2019




I, Z. YAATINOI MOP
c}l\t" AeKAvego

Aaowr YépoAoyla & Ysdmivol Népoi-Tkavatotoc X.
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Notapoi Evpwnng :

1.

Lhhx LN

0 %o N O

11.

12.
13.
14.
15.

BéAyac (~3500Kwu), (PQSIA),
AouvvaBnc (~2900Ku),

OupaAnc (2500ku), (PQZIA),
Aveinepoc (2200Ku), (OYKPANIA),

Aveiotepoc (1360Ku), (MOAAABIA,
OYKPANIAj,

Privoc (1300ku), (TEPMANIA),
EABac (1100Ku), ((EPMANIA),
BiotouAac (1000Ku), (MOAQNIA),

;\Aynpag_ 1000Ku)- (o ueyaAutepoc tnc

Mooac ekBaAet oto Privo(~1000Ku), (TAANIA-
BEAT IO ONNANAIA),

Ovrtep (850Ku), (DYZIKO XYNOPO NMONQNIAZ-
FEPMANIAZ),

Pobavoc, (810Ku)-(TANNIA),
2nkouavac (775Ku), )-(TAAAIA),
Aéloc (388Ku),

EBpoc (480Ku).

Aaotkn Yépoldoyia & Yédtivol Mépot-Tkavatoiog X.

Opn Eupwnng :

W o N UL A WDNR

e S N Y
W N PO

Kaukaooc (EAunpouc -5642u) Pwolia-rewpyia
AArtewc (4810u),

2ieppa NeBada (3478u),
Mupnvaia (3400u),

OAvuroc (2918u),

Kapriadia (2655u),
KavtaBpwa (2678 p),
I6npika (2.314p)

Artevviva (2.912p),
Agwappkeg AATELC (2.5221),
YkavdwvoBika (2.469 p),
Pobdomn (2.191),

OupaAia (1900u),

Niuvec Eupwnng :
* Aavtoyka, Ovéyka, (Pwola), Bevépv (2ounbia)
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AOPIKH

Bacwr Yoporoyia & Yédrven Népor-Travdrowos X.
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Davuch YpoNoyia & V6&two. MoporTkevitow: X.
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Notapoi ADPLKAC:

Neidoc (6650ku),

Kovykoc (4700Ku),

Niynpag (4160Ku),

ZauBelnc n MolauBikng(2600Ku)
Opayync —Orange (N. Apptkn) ~(1900Ku),
JeveyaAnc (1000Ku),

S LA LN R

Alpvec Adpikne: Biktwptla, Tavkavika, Nuaoa, Toavt, ESovdapdou kat AABEptng, MaAdoul
Opn Adpikng:

1. Atdavra (Mapoko) (4167u),

ABnoouviac (Atdiorntiac): Opn Zeutev), Kopupn Pac Ntaoegv (4600u), & Opn Mnail (4377u)
PouBev{opt (Kovyko-Ouyyavta) (5110u)

KiAiwavtlapo (Kevua- Taviavia)—kopun Kiuro (6010u),

L h LN

Kauepouv (~4000u uetaBaAletat ano 4040-4100u Aoyw ToU OTL Eivoil EVEPYO NPAIOTELO)

Aaotkn Yépoldoyia & Yédtivol Mépot-Tkavatoiog X.
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Motapot B. ALEPLKAC: | ;ci:gmo

1.  Muwoowooinng (3730 xu), (Mpoooxn, otn Wikipedia ta owota vouuepa givat ota ayyAika puovo) 7

2 Pio lkpavt (3000 xu), - . UNI N
3. Kolopdvro (2.330 xp), @ S | STATES ou
4. Moakéviu (1.738 xp) %& _ N s
Niuvec: Superior-2ounéptop, Hpt-Erie, Ovtapto, Mitotykav, Huron i & S, IS
Bpaxwdn (4400m) ko ArtaAAdayte (2037m), MaxKivAel) (6.198 ) -‘l;‘;'{;v LY _
Notapot N. Apepikic: 5 -

1. Auafoviog 6.992 xu, ApXIKd TO UNKOG TOU gixe uTtOAOYLOTEL 0€ 6.400 XAL., OANG LETA aTtd 0pUDOPLKEG HEAETEG ATTOBEIXTNKE OTL TINYEG
Tou opifovtal otnv neploxr Apacheta Creek, e GUVETELQ TO CUVOALKO KOG TOU VoL avEpPXeTat o€ 6.992 xAu., 2 ontote elvat o
HOKPUTEPOC TTOTAMOG 0TN M. LEoN Ttapoxn, Tou avepxetaL o€ 219.000 KuBLkA peTpa

Mapavd, (4.880 Km) APFTENTINH-MAPATOYAH

3. Ic-“')io vte Aa [TAdta, (290 Km) motalokOATIOC 0 0Ttoiog oxXNHATI(eTaL LETA TN SUMBOAN Twv Motapwy Mapava (dpa kat Mapayoudn) kat
upouyoudan.

4. Mapayouvanc (2.695 Km) BPAZINIA-NTAPATOYAH -APTENTINH -BOAIBIA skBaAAst otov Mapava

5. Optvokoc (2100 km) BENEZOYENA

6. Oupouvuyouanc (1800 km) OYPOYIOYAH skBcaAlet otov Pio vie Aa mAdta

e Alpveg: Tumkaka
e Opn: Avébeic (~7000m , 6961m)
Motapot Avotpalia: Mappev, NtapAtyk, Opn Avotpalia: Kookiovoko (2220m)

Atlantic
Ocean

Aaotkn Yépoldoyia & Yédtivol Mépot-Tkavatoiog X.
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https://el.wikipedia.org/wiki/%CE%91%CE%BC%CE%B1%CE%B6%CF%8C%CE%BD%CE%B9%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9A%CF%85%CE%B2%CE%B9%CE%BA%CF%8C_%CE%BC%CE%AD%CF%84%CF%81%CE%BF
https://el.wikipedia.org/wiki/%CE%95%CE%BA%CE%B2%CE%BF%CE%BB%CE%AE
https://el.wikipedia.org/wiki/%CE%A0%CE%B1%CF%81%CE%B1%CE%BD%CE%AC_(%CF%80%CE%BF%CF%84%CE%B1%CE%BC%CF%8C%CF%82)
https://el.wikipedia.org/wiki/%CE%9F%CF%85%CF%81%CE%BF%CF%85%CE%B3%CE%BF%CF%85%CE%AC%CE%B7%CF%82
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Daoukn Ypoloyia & Yéartivol Népor-lkavdaroog X.
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MNotapoi Aciag:

[tavyk toe (6300Ku)
Kitpwvoc (5464Ku),
Ourt -lptuc (5400 Ku),
[evioel (5075Ku),
ALoup (4440Ku),
Nevac (4300Ku),
Mekoyk (4350Ku),
Ivdoc (3200Ku),
Bpayuaroutpac (2900Ku),
10. Evuppatnc (2800Ku),
11. l'eyync (2700Ku),

12. Tiypnc (1850Ku),

W o0 N O U K WLINR

Aaotkn Yépoldoyia & Yédtivol Mépot-Tkavatoiog X.

* Opn Aclac:

1.
2.
3.
4.

luaAaio -EBepeot (8882u),
Ivtoukouc (7700u)
EAurtoupl (5671u) (IPAN)
Kaukaooc (TEQPTIA)

H vynAdtepn kopupn tou eival otn Pwaoio

1.

2.
3.
4

Apapat (5137u)

AATdi (4500u) (MOITOANIA)
Zaypoc (4400u) (IPAN)
®oUTT, (3776W) (IAMQONIA)

MeyaAec Alpvec Aclac:

ApdAn, BaikaAn, Kaomia
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Ot peyalUtepeg Aekaveg amoppon¢ tou mAavitn: To peyaAUTEPQ GE MAKOC TTOTAULA TNC YNC:

1. Amazon (7 M* km?), (*M=gkatoppipla)
2. Congo (4 M km?), 1. Aualovio¢c Mnkoc 6.992 km. Aekavn amnopporc 7.050.000 km?
3. Nile (3.4 M km?3), 2. Kovykog Mnkog 4.700 Km. Aekavn amnopporc 4.000.000 km?

L 5
4. Mississippi (3.2 M km?), 3. Neido¢ Mnkog 6.650 km. Aekavn amopponc 3.400.000 km?
5. RiodelaPlata(3.17 M km?).
6. Ob (3 Mkm?2). 4. Mwootoounri¢ Mnkog 6.000 km.

: : 2

7. Yenisei (2.58 M km?). Aekavn anopponc 3.200.000 km
8. Lena (2.49 M km2). 5. Oum Mnkoc¢ 5.462 Km. Aekavn amnoppor¢ 3.000.000 km?

: 2
9. Niger (2,26 M km?). 6. Napava Mnkoc 4.880 Km. Aegkavn amopporn¢ 2.600.000 km?
10. Amur (1,9 M km?).
11. Mackenzie (1,8 M km?). 7. Tevioél pe pnkog 5.539 km . Aekavn amoppon 2.580.000 km?
12. Yangtze (1,8 M km?). 8. Aévac Mnkoc 4.400 Km.  Aekdvn amopponc 2.490.000 km?
13. Volga (1,4 M km?).
14. St. Lawrence (1,34 M km?). 9. ApoUp Mnkoc 4.444 Km. Aekdvn amopporic 1.900.000 km?
15. Zambezi (1,332 M km?). 10. Tavyktoé Mnkoc 6.300 km. Aekdvn amopporc 1.800.000 km?
16. Missouri (1,331 M km?) (mapamnotopoc Mississippi)
17. Paraguay (1,1 M km?2). 11. Kitpwvog Motauog Mnkog 5.464 Km

0 2°¢ ueyaAutepog motauog tn¢ Kivag.
18. Indus 1,08 M km?). Aekavn amopporc 0.752.000 km?

 Ta3 nordu,ta IOV QLT[OGTDOLVV'LZOUV'TI’] LEVAAUTEPN TTOOOTNTO VEPOU
elval Apadovioc, Fayync kot Kovykoc.
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