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NepiAnyn

H enidpaon mou €xeL n SwaBpwon koL n otepeopetadopd otnv
OYPOTLKH TapAywYr, OTO QVTUTANUUUPLKA £pya KoL OTO OXESLAOUO
TOULEVTAPWY 08AyNoav TNV EMIOTNHOVIKA KOWOTNTa va ovartuéel
SLadopa EUMELPIKA LOVTEAX YLOL TOV TTOGOTLKO UTTOAOYLOMO TOUG.

H péBobdog RUSLE eilval éva am to Mo €UPEWC XPNOLUOTIOLOUEVA
Hovtéha  Slafpwong,  PBaowWlopevn otov  TmOAamAaclacpd  EEL
ouvteAeotwyv. O MPWTOCG AMO AUTOUG, ouvteAeotnC StafpwTtikotntog R,
EXeL TOAEC afeBaldtnte oTOV UMOAOYLOHO TOU AOYyw TOU OyKOu
UTTIOAOYLOMWY TIOU  amoutolvtal kKot tng £AAewpng StabBéopwy
debopévwy.

Me tnv mopoloa €Pyaciol KATOOKEUATIETOL £VA UTIOAOYLOTIKO HOVTEAO
O€ TIPOYPOUUATIOTIKO TeplBaAlov Matlab 1o omoio Ba pewwoel TIg
SuokoAieg¢ uUMOAOYLOMOU TNG TAPAPETPOU XApN OTNV TaxXUTNTA UE TNV
omola avutot Ba yivovtal.

Eniong, to mpoypappa SokKlHAleTal O TPAYHOTIKA Sedopéva VTOC
NG EAANVIKAG ETKPATELOG KOl CUYKPLvOvTaL TA QITOTEAECHUOTA TOU LE
ekelva twv BLBALoypadikwy avadopwv.

TéAog, pe BAon Ta OMOTEAECUATA TOU TIPOYPAUUATOC €AEYXETAL N
akpifela SLAPopwv EUMELPIKWY CUCKETIOUWV TNG TOPAUETPOU R pE

AaAAa arAovotepa LEVEDN.
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Abstract

Due to the impact of erosion and sediment yield on agriculture, dam
planning and flood-prevention technology, scientists have developed
plenty of models in order to quantify erosion.

Rusle Method is a well known and widely utilized erosion model. The
model depends on the computation and multiplication of six
parameters. The first parameter, R, is the most important one and the
most difficult to compute, mostly due to lack of required data.

At the current thesis a programming Matlab model was constructed in
order to reduce the difficulties of computing R factor.

In addition, the program is tested in several stations of Attica Region in
Greece. The results of the program are utilized to compare with those
of the bibliography.

In conclusion, the program results are used to test several empirical
equations that correlate R factor to other easier computed values such

as annual precipitation.



1.Elcaywyn

1.1. AVTIKeipnEVO KOl OKOTIOG HEAETNG

AwdBpwon tou eddadoug kaAeltal n amoomnaocn kat petadopd edadilkoy UALKOU
umo tn &pdon Kupiwg Tou vepol Kot tou avépou (Kirkby and Morgan, 1980). H
SlaBpwon Slakpivetal oe emiysla, evOOyela Kal UTIOYELD. BOOIKEC OUVETELEC TNG
SlaBpwong elval: n AmoyUpvVWOon TEPLOXWV ME aTOTOPEG KALOELG Kol XOAQpPO
€dadoc, n anwAsla KaAAlepynowpwy edadwv kat amokaAuvyn otn B€on toucg tou
HNTPLKOU TIETPWHATOG, KABWG Kol n pooxwon ¢payudtwv anod ¢eptd UAKA.

H SlaBpwon mepléxel Suo Ppaoelg, T aon amnoomaong, OMoU Ol OTAYOVEG TNG
Bpoxng, He tnv mMpolTobeon OTL  HeTAdEPOUV LKAVO TIOCO KLVNTLKAG EVEPYELAC,
LELWVOUV TN ouvoxn tou €dAdouc Kol CUUTAPACUPOUV AETITOKOKKOL UALKA, KOL TN
daon petadopag, 6MoOU KATA TN pon Tou VepoU avamtuooovtol otpoBliopol Adyw
¢ TPBNC pe To £€8adoc ol omoiol £€xouv aVUPWTIKN KOVOTNTO KoL HETADEPOUV
AEMTOKOKKA. UAWKA. H petadopd Twv AEMTOKOKKWY UAIKWV  yiveTol ouvnBwc oe
olwwpnon, evw Ta Tio XovOpOKokka peTadépovtal oe avamndnon | Ue KUAoN.
JuvnBelg tumotl SaBpwong otov EAANVIKO Xwpo eival n emipoavelakr), OMOU Ta
ebadlkd UALKA amopakpuvovTal UE opolopopdo TPOMO, N AUAAKWTH, OTMou
oxnuatilovtal aBadr avAdakia ota onueia omou amoondtal to £€6adog, Kal o
omavia n xopadpwtlk, otV omolo Kotd tnv amndomacn Ttou &dddoug
dnuioupyouvtal xapadpec.

OL KUpLOTEPEG GUOLKEG TTAPAUETPOL TTOU emnpealouv tn StaPpwon eivad :

0 xopaktnpac tng Bpoxomtwong (évtaon, vPoc ,ocuxvotnta), n BAdotnon, n kAion
KOL TO MAKOG TNG MAAYLAG, Ol PUCLKOXNMULKEG LBLOTNTEG TOu edAadouc. H akavoviotn
N emrayuvopevn  SdPfpwon  euvoeitalt  amd  Sladopeg  avOpwroyeVEig
6paoTNPLOTNTEG KOL YEVIKOTEPEC KATAOTAOELG. Mepkad mapadsiypata eivat : ot
TIUPKAYLEG OE OOOLKEG EKTAOELG, N UTEPPOOKNON, OL EKXEPOWOEL; KAl Ol
KOLTOLOKEVALOTLKEG SpaoTNPLOTNTEG.

OL peooyelakég xwpeg elval Wolaitepa evaAwteg otnv edadikn Stdfpwon. N’ autod
TO OKOTIO avamtuxOnkav Katd Kopolg dtadopec pEBoSOL MOCOTIKOU UTIOAOYLOHOU
N ektipnong tng edadiknig anwAelag mou Aappavel xwpa os pLa meploxn. Ot
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pnéBodoL autol, av KoL oapylkd eixav  ToTOypadLKO-OYPOVOULKO evdlopEpoy,
Kivnoav ypriyopa to evlladEpov tng MOTAUNG TG udpoAoyiag, SLOTL ATAV LKAVEG
EKTOC Qo SLABpwaon Vol EKTIUNCOUV OTEPEOUETAPOPA, KATL TTOU ATOV TTOAU XPHOLUO
T000 OTO OXEOLOOMO TOMLEUTAPWY KAl OVTIUTANMUUPLKWY €pywv OCO Kol oTnv
Katavonon Twv udpoAoylkwy Slepyactwy.

M amd TIC TIO EUPEWG OL0OESOUEVEG EUTEIPIKEC HEBOSOUG eKTIUNONG
SuaBpwong eivat n pEBodog RUSLE, avemtuypévn otnv TeALKA TNG Lopdr armod Toug
Renard et al, 1997. H puébodog autn, pe t Pondela €L cuvteEAEOTWY, EKTIUA TNV
ebadik aMWAELD WG TO YWOUEVO TOUG KAl TN UETATPEMEL OE OTEPEOUETAPOPA
XPNOLLOTIOLWVTAC TO CUVTEAEOTH otepeoarmnopponc (CDR), o uTtoAOyLOUOG TOU OTtoiou
elval apketd mepimAokog katl &€ Ba pag amacXoAfoeL 0TN CUYKEKPLUEVN Epyaoia.

TNV mapouoa SUTAWUATIKY OKOTIOG MG ELVOL VO LEAETACOUUE TN SlaKkUAvVon Tou
Baolkotepou am  TOUG €€l ouvieAeotég TG peBGSou, TOU  ouvieAeoTN
SloBpwrtikotnTac Bpoxomtwong R, 0 OUYKEKPLUEVN yewypadlK €vOTNTA, OTO
Aekavomédlo ¢ ATTIKAG. MNa To OKomMo autd Snuloupynbnke TPOYPAUPO OE
neplBaAov Matlab oto onolio, adol slcdyoupue dedopéva Bpoxoypadou xpovikou
BApatog 5 €wg 15 min amo petewpoAoylkoug otabuoug, umtoAoyilel To pnviaio Kat
pHéoco etnolo ouvteleot R yla tn ouykekpluévn meploxn. OL umoAoylopol autol
BonBoUv OTOV TEPLOPIOMO TNG OPKETA HEYAANG ofeBalotntog Tou £€XeEL O
UTTOAOYLOUOG TOU cuvteAeot) SLofpwTikdtnTag R KAl KATA CUVEMELX OTN Uelwon

TwV afefatottwy oAoKANPNG TNG neBodou RUSLE.
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1.2.A1apBpwon epyaociag

Ito O&eltepo KkedpAAalo TNG TMOpoOUCAG epyaociag, EmMxElpeital LOTOPLKN
avaokonnon otn uéBodo RUSLE, evw mapaAAnAa emefnyeital o TpOmog xpnong tnge.
AkoAoUBwg, yilvetal emypappatiky avadopd ot TOPAUETPOUC TG HeBOdou, pe
dlaitepn avadopd oto cuvteleotr) SLoBpwTKOTNTAC R Kol TOV avaAuTIKO TPOMo
umoAoyLlopoU Tou. TéAog, yivetal avadopd otnv eEEALEN TnG peBddou RUSLE pe tnv
napodo Tou Xpovou Kal Tnv epdavion e pebodou-Aoyopikol RUSLE2.

Jto Ttpito KepadAalo, adoUl yivel ektev¢ oavadopd Ot PBAOKEG aAPXEG
TIPOYPOMMATIONOU TNG YAwooag Matlab, yivetat avamtuén tng edappoyng
UTTIOAOYLOMOU TOU CUVTEAEOTN SLABPWTLKOTNTAC, KOL TILO CUYKEKPLUEVA: Mapouaiaon
Twv dedopévwy eL0060U Kat TG popdomoinong mou TPEMEL va EXoUV, avadopa OTLG
BaolkéG evOTNTEG ASLTOUPYLOG TOU KWELKA TOU TPOYPAMUATOC KAl TOU OKOTIoU TIOU N
kKaBe evotnta erutelel, mapouciacn tng popdng twv Sedopévwv €€6dou Kal
TBavwyv Tpomwy enefepyaaciag Touc.

210 T€TAPTO KEDAAALO, avadPEPOVTOL ETUYPOUUMUATIKA TO KALLATOAOYLKA OTOLXELQ
NG Teploxng MeAETng, olaitepa ekeiva mou adopolV TOV UETO. ITn OCUVEXELQ,
napatiBevral ta Baclkotepa AMOTEAECUOTO OO TO Mpoypappa Matlab yua toug
otaBpoUg MeEAETNG, aAAA KalL O OXOALOOMOG KOl N TpoomdBela gppnveiag twv
OTMOTEAEOUATWY. AKOUN, EMIXEIPEiTal  £AeyXOC TNG 0pBOTNTAC TWV EUTTELPLKWV
OUCXETIOMWY TOU OUVTEAEOTH SLaBpwTtikOTNTaG HE AAAN PEYEDN, OMWG O €TNOLOG
UETOG Kot to MFI. TéAog, yivetal oUYKPLON TWV OIOTEAECHATWV TNG MAPoUoOg
epyaociog pe ekeiva tng Baong dedopévwy REDES, dxtL povo otnv meploxn LEAETNG TNG

ATTIKAG, AAAQ KOl O ETIITAEOV TTEPLOXEC EVTOG Tou EAAaSIKOU xwpou.
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2. M€60o6o¢ RUSLE

2.1. lotopkn avaokonnon peodov RUSLE

H néBodoc RUSLE eival éva amo ta mio Stadedopéva povieha edadikng StaBpwaong
Taykoopuiwg. OL eviatikég HeAETEG TNG edadkng SlaBpwong Kot TG emidpacng g
oTNV aypoTIKN mapaywyn ekivnoav tn dekaetia tou 1930.

Mepimou 10 1940 fekivnoav ol mpoomaBeleg avamtuéng evog HOVTEAOU yla TNV
moootikn ektipnon tng edadikng diaBpwong. H e§iowon mou npoékude mrpe TNV
ovopaoia TnG anod tnv nMeploxn otnv omola €ywvav ot peAéteg, to Corn Belt twv HMNA
(Michigan State University, 2002) . Apéow¢ €ywve avTtIANTTO OTL N TTOCOTIKI EKTIUNON
¢ SaPBpwong €xel MOAOMAG od€An Kal Ba pmopouoe va yivel Kal o€ AAAEC
TIEPLOXEG WG L0 YEVIKOTEPN MEAETN.

To 1946, pwo opada emotnUOvVwy e8IKwy mavw otnv edadikn SlaBpwon
TIPOXWPNOOV £VOL EPEUVNTLKO TPOYpPAUpa oTo OXAlo OTO OTOL0 EMAVEKTIUNOAV TLG
TIOPAUETPOUG NG e§lowaong tou Corn Belt kal mpdoBeoav plo TTOPAUETPO yLa TN
SloBpwtikdoTNTa NG PBpoxomtwong. ApyoTepa, HE EVEPYELD TOU UTOUPYELOU
vewpyiag twv HMA, éywvav mepattépw UEAETEG 0€ OAN TNV ETUKPATELO TNG XWPAG KOL
dnuoupynOnke pla tepaotia Bacn Sedopévwy edadikng StaBpwonc.

Baowlopevol oe autr tn Bdon dedopévwy Kal oe AANEG ETLOTNOVLIKEG UEAETEG, OL
Wishmeier and Smith, 1965, &nuocieucav oto eyxelpiblo 282 Ttou Ymoupyeiou
Fewpytag twv HMNA tnv péEBodo USLE (Universal Soil Loss Equation). H USLE €ivat to
TEXVOAOYLKO gpyaleio To omoio Bewpeital mpoyovoc tng pebodou RUSLE. H péBodog
Baoiletal otov moANamAaclaopd €§L CUVTEAECTWY ylat TNV €KTiHnon tng €d6adikng
anwAetag. Apyotepa, ot Wishmeier and Smith, 1978, o€ petayevéotepo
eyxepidlo(537) tou Ymoupyeiou MNewpyiag twv HMA, dnuoctevouv tnv avabewpnon
™NC¢. Mapad to yeyovog otL n USLE amoteAovoe éva OAOKANPWUEVO POVTEAO EKTIUNONG
¢ edadwkng OlaBpwong, mapouciale KAMOlA XOPOAKTNPLOTIKA Ta  omola
Suoxépatvav KATIWGE TO €PYO TWV EPEUVNTWV AAAA KAl OCOUG TN XPNOLLOTIOLoUcay.
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JUuyKeKplpéva, n HEBodoc adopolos e€dadpn pe KaBOPLOUEVEC XPNOELS yNnC Kal
SLOXELPLOTIKEG TIPAKTIKEG, OAAQ KOl OUYKEKPLUEVO €UPN THWV ylot TIG 6APLKES
kAloeig. Emiong, n xprion tng USLE moapouoialel mpoPAHATa OTAV OL CUVTEAEOTEG
NG eflowong && umopouv €UKOAQ va UTIOAOYLOTOUV, OTwG ylo mapadelypa o€
OLOTLKEG TIEPLOXEC HE MLKTEC XPNOELC YNG. AUTO €lval pUCLOAOYLKO av OKEPTEL KAVELG
OotL n USLE &dnuloupynBnke pe OKOMO va UEAETHOEL EVAANAKTIKEG SLOXELPLOTIKEG
TIPOKTIKEG Pelwong TG edadkng anmwAelag o€ KAOOPLOUEVEG €KTAOELG o€ eminedo
aypoU (BayxaBiwAog, 2014). Télog, pe tn HEB0So USLE eivat moAu SUoKoOANn n
petatponn SlABpwong oe OTEPEOATOPPON Kol OEV UMOPOUUE VO EKTIUNOOUUE
SLaBpwon and HEUOVWHEVA TTANUUUPLKA EMELOOSLA.

Mua mpwtn BeAtiwon tng neBddou €ywve To oTLg apxeg tng dekaetiag tou 1990
arno toug Renard and Freimund, 1994, 6mou dnpootelTNKAV OVAAUTIKEG OXECELG YL
TOV UTIOAOYLOMO TOU OUVTEAEOTH XPHAONG YNG Yl €KTAOELG OL omoieg dev Atav
KOAALEpYNOLUEG aAAa eixav AAAeG xpnoeLg. Apyotepa, epdaviletal amo toug Renard
et al, 1997, n uéBodog RUSLE, n avaBewpnuévn €kdoon dnAadn tng ueboddou USLE,
n omoia pe TN PonBELO MOAVETLOTNULAKWY EPEUVWV KOL TIEPALTEPW aAVABEWPHOEWY
HOG TIOPEXEL TIAEOV €Val LOVTEAO AKPWG EUXPNOTO YLOL TILO OOTOWEC KALOELG yNnG, yla
S1adopeg XPNOELG YNG TWV EKTACEWV, KAl HoG eMETpePE va UEAETAOOUUE TNV
ebadikn SaBpwon oe enimedo AekAvng amoppong kKot oxt aypou. TEAog, UE Tn
BonBela Tou cuvteleotr) SDR (Sediment Delivery Ratio), pmopoUpe va cuvbécoupue

Vv edadikn SlaBpwaon UE T OTEPEOATTOPPON.

2.2. JuvteAeoteg TG peBodouv RUSLE

Onwg avadépbnke Tmponyoupévwg, n MEBodog RUSLE ektipdel StaBpwon wg

YWOUEVO HLOG TTOAATTAQCLAOTIKNG OXECNG OCUVTEAECTWV:
A=R*K*L*S*C*P omnou

A: xpovika Kal xwplka péon edadikr anwAeia (t/ha/year)
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R: ZuvteAeotng StaBpwtikotntog Bpoxomtwong (MJ*mm/ha/h/year)
Oa yilvel eKTEVAC avo.PpOpA OTO CUYKEKPLUEVO CUVTEAECTH OTO EMOUEVA KEPAAaLaL.
K: ZuvteAeotiig SaBpwotpotntag edadoug (t*h/MJ/mm)

O ouvteAeotng petaBaAAetal avaloya Ue Tov €6adIKO KoL YEWAOYIKO OXNUATIONO
Tou ekaotote edadoug. H ektipnor Tou Umopel va yivel eite HEow vopoypadnUATWY
elte péow emloyng TLwv amnod tn BiBAloypadia. TuvnBelc TIHEG Tou eival amo 0.01-

0.04.
L*S: ZuvteAeotng urikoug kAlong kat BaBuou kAiong

Xpnotpomnolovvtal SLApopeg OYECELS yla TOV UTOAOYLOUO Twv ouvtedeotwv. Ot
TIEPLOCOTEPEG EUTIEPLEXOUV TO MUAKOG KALoNG MAayLdg A (o€ m), kat To BaBuo kAiong

mAayLlog B (oe poipeg). 2to eyxepidlo tng RUSLE xpnowonoleitat n oxéon (Mc Cool

et al, 1987) :
LS = (Z=)" * (108sinf +0.03) , 5 < 9%
A
= (————\)" [ — 0
LS (22'13) * (16.8sinf — 0.59) ,S > 9%

C: ZuvteAeotng KaAupng-Slaxeiplong yng

YroAoyiletat anod tn oxéon C=PLU-CC-SC-SR-SM

PLU: ocuvteAeotng mpotepng xpnong yng (Prior Land Use) — ebpog 0~1
CC: ouvteheotig dputokaiuyng (Canopy Cover) —evpog 0~1

SC: ouvteheotng emudavelakng kaAupng (Surface Cover) — ebpocg 0~1
SR: ouvteleotng edadikng tpaxutntag (Surface Roughness) — evpog 0~1
SM: cuvteheotng edadikng vypaatiag (Soil Moisture) — elpog 0~1

P: JuvteAeotng eAéyxou tnc dLaPfpwoaong

O ouvteAeotng eAéyxou NG StaBpwong AapBavel THEG amo 01, kot avikatontpilet
TNV enidpacn mou pUmopolv va €xouv SLddopeg KAAALEPYNTLKEG TEXVLKEG OTNV
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anopeiwon tne edadkng SLaBpwong. TETOLEC TEXVIKEC amoTEAOUV:

n kaAALEpyeta mopdAAnAa pe tig ool Yeig (P=0.6-0.9),

N KaAALEpyeLla pe Awpideg evallaooopevwy KaAlepyswwv (P=0.3-0.45),
Kat n kaAAtEpyela pe xprion avapaduidwyv (P=0.12-0.18)

MNa kaBéva amd TouG CUVTEAEOTEG TNG UEBOSOU O €PEUVNTAG TMPEMEL VA KAVEL
avaAuTikr LeAETn BLBAloypadikwy avadopwy Kal xpnoLonolwvtog opdd tnv kpion
TOU VO KAVEL TIC KATAAANAEG TOpaSOXEC KOl TIPOCAPUOYEG KoL VO ETUAEEEL CWOTA TLG
EKOQOTOTE TIAPAUETPOUG.

O BaolKOTEPOG OUWCE AmO TOUG €€l CUVTEAEOTEG OTOV OMOLO UTIAPXOUV OPKETEG
acupdwvieg otov umoloylopd aldd kot EAAeldn anattovpevwy dedopévwy elvat o

ouvTteAeoTAG R, 1) ouvteAeoTrc SlafpwTikoTnTaC BpoxOMTWOnNG.

2.3. O ouvteAeotnG R

O avaoAuTkOG UTIOAOYLOMOG Tou cuvteAeoth SlaBpwtikotnTag Bpoxomtwong eival
an Ta Boowkotepa oTolElo yla va xpnolponotnBsl ocwotd n puéBodog RUSLE. H
SaBpwtikdtnTa TG Bpoxomtwong eival udiotng onpaociag oto povtédo eSadiknig
SlaBpwong tng pebodouv RUSLE, kabwg ol Bpoxomtwaoelg ivat n Kwvntipla Suvapn
NG SLABpwWOoNG Ko EXOUV AUECO AVTIKTUTIO YLt TV amdomacon Twv cwpattdiwy tou
edadoug kat tn petodopd Twv SlaBpwHEVWY CWHATIS WV HECW TNC ATTOPPONG.

ApxLKA, avTl TNG onUeEPLVNG HopdNG TOU CUVTEAEDTH, €ixe mpotabel n ameubeiag
ouvdeon NG SLABPWONG HE TIC UEYLOTEG TUEC EvIAONG BPOXOMTWONG OTa akKpaio
TANUUUPLKA ETELOOSLA, KATL TIOU  OTn ouvéxela ¢avnke nwe dev £PRyale opba
anoteAéopata. Mo akppng Bewpndnke n abpolotikn emppor) otn Stdfpwon TOCO
TWV ONUOVTIKWY 000 KOL TWV TILO NTILWV TTANUMUPLKWY emeloodiwv. Na
ETUONUAVOUUE TIwG Ol SLaPPpWTIKEG SUVAUELS TNG aAmoppPong Aoyw THEEWG Twv
XLoVLWYV, TNC Bpoxng oto maywpévo £8adog, ) g apdeuong dev meplhapBdavovtal
O€ AUTO TO CUVTEAEOTH.
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H pebodoloyia umoAoylopol tou R amattel moAvetr dedopéva, PeyaAUTEPO TWV
elkool €Twv, OO METEWPOAOYLKOUG OTOOUOUC KOl TIO OCUYKEKPLUEVOL aTtd
Bpoxoypadouc mou Ppiokovtal 6co To Suvatov TANGCIOV TWV EKTACEWV  TOU
peAetwvtal. Eniong, ta dedopéva autd npemnel va eival SlabEoipa og pKPA XPOVLKA
BApata (amo 1 €wg 30 Aemtad), ywo va gival Suvatoc 0 UTTOAOYLOMOC TNG UEYLOTNG
évtaong 30 Aemttwv (130), mou onwc Ba SoUpe MAPAKATW £lval BACLK TTOPAUETPOG
OTOUG UTIOAOYLOMOUG. X€ KATOLEG TEPUTTWOELS €lval amodektd kot dedopéva
BrApatog 60 min, 6mou o umoAoylwopog tne 130 yivetal €UUECWG LECW OCUOXETLONG
HE TNV 160, TN HéyLoTn wplaia éviaon.

AVOAUTIKOTEPQ, Yl TOV UTTIOAOYLOMO TOU ETHOLOU OUVTEAEOTH SLABPpWTLKOTNTAG
TPETEL VA UTIOAOYLOTOUV Ol ETIHEPOUC OUVTEAEOTEG SLOPPWTIKOTNTAC Yo KABE
eneloodlo Bpoxnc peyalvtepo amo 12.7 mm  kat vo aBpolotolv. Edv katd tn
Sldpkela kamolou enelcodiov Bpoxomtwong epdaviotel xpoviko daotnua 5 €wg 7
WPWV HE UNOeVIKO UETO, TOo £nelcodlo ywpiletal oe Vo eneloddla. Mo Tov
umoAoylopd R oe eminedo emelcodiov apkel vo UTTOAOYIOOUUE TNV EVEPYELA TOU
enelcobiov (E) katl va tnv MOANAMAQCLACOUUE HE TN MEYLOTN €viaon podwpou 130,
pe povadeg pétpnong MJ/ha/year kat mm/h avtiotowa. A¢ SoUpE TILO AVAAUTIKA TLG
OXEO€LG UE TIG omoieg urtoAoyiloupue to R.

O U€00OG £T0LOG CUVTEAEOTAG SLaBpwTIlKOTNTAC TS BPOoXNG R MPOKUTTEL:

1 ] 1
R=-%i- Yl i(El3o ) omou:

n: €Tn HETPNOEWV
j: 6elktng aplOUOU ETWV PETPHOEWY
M: CUVOALKQ ETELCOSLA BPOXNAG
k: Selktng aplBpov enetcodiwv Bpoxng
E: ouvoAwkn Kwvntikn evépyeta Bpoxng (MJ/ha)
130: péylotn évtaon poawpou (mm/h)

[8]



AKOUN, vyl Tov umoloylwopd tou R xpelalovtol ol OXEOelg mou OLEMOUV ToV

UTTOAOYLOMO TNG KLVNTLIKAG EVEPYELAG TOU KABE emelcodiou Bpoxng

E =" er*xAVr 0Onou:
m: eMUEPOUC Slaotnua enelcodiov Bpoxng e otabepn Bpoxomtwon
r: SelKTNG EMUEPOUG SLAOTAUOTOC
er: elOLIKA KNTIKN eVEPyELa eTLEPOUG Slaotripatog enelcodiou Bpoxng
(MJ/ha/mm)
AVr: UPog Bpoxng empépoug Slaotipatog (mm)
TEAOG, ylo TOV UTIOAOYLOMO TNG €LOLIKAG KLVNTIKAG €VEpyelag tnG Ppoxng kabe
ETULUEPOUG SLACTAMATOG XPNOLLOTIOLOUE TN OXEOoN:
er=0.29[1-0.72exp(-0.05ir)] Omou:

ir: évtaon Bpoxng empuépoug Staotipatog (mm/h)

2.4. O ouvteleotig SwaBpwtikotntag R otn péGodo RUSLE2

ZAuepa, n pnEBodog RUSLE eival amd ta o Stadedopéva povieha Siafpwong
TayKoopiwe, aAAd KaBwe n emotpn e€eAl0OETAL CUVEXWG, TELWVEL VAL aVTIKOTOOTAOEL
and o o ouvyxpovn €kdoon tng, tn RUSLE2. H RUSLE2 eivat pio péBodog-
Aoylopiko Tou dlatiBetal pe Swpedv mpocBacn otnv LotooeAiba TOu umoupyeiou
vewpyiag twv HMNA (www.ars.usda.gov), kot amotelel €EEAEn NG KAQOOLKAG
pnebo6dou RUSLE, kaBwg n Aoytkn Tou MOAAQTTAQCLOOMOU £EL CUVTEAECTWV TTOPOAUEVEL
dla, evw aAAdlel kAmwg o TPOTog Tou urnoAoyilovtal ol cuvteAeoteg. Emiong, o
UTTOAOYLOMOG TWV OUVTEAECTWVY KOl NG OUVOAKNG SlafpwtikdtnTtag Se yivovtal
TIA£0V 0€ OPOUG LECWV ETNOLWV TIUEG OAAA OE OPOUC HECWV NUEPHOLWV TLLWV.

Itnv nmopovoa epyacio Ba avadepbolpe povo ot alayég Tou emEDeEPE N
RUSLE2 otov umoloylopo tou cuvteAeotr StaBpwtkotntag. H Baowkr aAlayn mou
enédepe n €€EAMEN NG peBBGSoU elval OTL Sev €XxoUUE Tia éval eviaio CUVTEAEOTN
SloBpwrtikotnTac Bpoxomtwong (R), aAAG TEooEPLC MAPAUETPOUG, KAAOUEVOL KOl
w¢ Tapapetpot kAipatog (USDA, Science documentation-RUSLE2, Washington 2013).

OL mapApeTpoL avtol eivat:
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1. NopApeTpog pnvialog SlaBpwIkoTnTag
2. Nopdpetpog unviaiag Ppoxomtwong
3. Mapapetpog Bepuokpaociog

4. Napapetpog katatyidag 10etwv 24wpwv

H mpwtn amo Ti§ TECOoEPLS MAPAUETPOUG £lval N &La TTou XpNOLUOTIOLELTAL KOlL OTNV
kKAaoolky HUEBodo RUSLE, to yvwoto R, OUWG O UTIOAOYLOMOG TOU TIAEOV  EXEL
npotaBel va yilvetal pe tov moAhamAaclacpd tng Méong Mnviaiag Mukvotntag
AlaBpwtikotnTag kot tou Méoou Mnviaiou Yetou, SnAadn LoxueL n oxéon :

R=a*P onou:

R: Méoog punviaiog ouvteleotng Stappwtikotntag (MJ*mm/ha/hr/year)
a: Méon pnviaia rtukvotnta dtaBpwtikotntag (MJ/ha/hr/year)
P: Méoog pnviaiog Yetog (mm)

H mukvotnta StaBpwtikotntog ival pla véa €vvola TIOU EL0AYETAL OTOUG
UTTOAOYLOMOUG. Zav pEYeBOG €xeL TN duoLKA onpacio OTL 000 PeyaAUTEPN Elval TOOO
T0 KABEOTWE PPOXOTITWOEWV LG TIEPLOXAG XapaKkTnpiletal amo duvateg katatyideg
ULKPNC SLAPKELOG, EVW OTAV £(val ULKPA CNUOLVEL OTL GTNV TIEPLOXH EXOULE TILO OHLOAQ
Kal LeyaAuTepnG Slapkelag enelcodia Bpoxng. OL MOPAPETPOL TTIOU ELOAYOVTOL OTO
AOYIOUIKO elval 0f MEOCEC UNVIALEG TIMEC, EVW EKELWVO TIG UETATPEMEL OF MEOCEC
NMUEPNOLEG.

OL umoAouteg dU0 TMOPAUETPOL eloaywWYNC €lval o €UKOAeG otn Slaxeiplon,
kaBwg n péon pnviaia Bpoxomtwon kat n Beppokpacio eival cuvnBwWE yWwotég amo
Slo0éoipa SeSouEVa HETEWPOAOYLKWY OTOOUWV.

H tétaptn napapetpog (Mapduetpog katalyidag 10 eTwv 24 wpwv), ELCAYETAL OTN
RUSLE2 yia va cuvuTtoAoyioet emibpaoelg plag akpaiag katatyidag otn dtappwon. H
TOPAUETPOG, £0TW Rikatatylidog pmopel va utoAoyLoTel amo tnv ox£on:
Rkatatyidag=2*am*Pkatatyidag
Omnou am: MéyLotn pnviaia mukvotnta SLafpwTkoTNTaG

Pkatatyidag: Yetog tng katatyidag 10etwv/24wpwv
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Q¢ veto katatyidog 10 eTwv/24 wpwv EVVOOU LLE TOV LEYLOTO UETO Tou Ba dpEpeL ot
Slapkela 24 wpwv n katatyida oxedlaocpou pe mepiodo emavadopag 10 £tn.

MNapatnpoupe AoV OtL apd tnv eEEALEN TG neBodou RUSLE kol tnv elocaywyn
VEWV TIAPAUETPWY 0TO Aoyloptkd RUSLE2, eival aképa UPLotng onuaociog n yvwon
Tou cuvteAeoth SaBpwtkotntag R, T000 og eninedo pnviaio 600 Kol os emninedo

OKPAlWV TTANUUUPLKWVY ETTELCOSIWV.
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3.Avantuén epappoyng oto Matlab

3.1. Nevikég ap)xég npoypappatog Matlab

To Matlab eivat pia yh\wooa nmpoypappatiopol vPnAwyv embocewv. IxeSLaopeEvn
and tov Apepikavo Cleve Moler otn dekaetia tou 1970, kukAodpopnoe otnv ayopd
yla mpwtn popd  amod tnv etatpia Mathworks, to 1984. Katatdooetol otic YAWOOEC
TIPOYPOAUUOTIOUOU TETAPTNG YEVLIAC. H ovopooia TOU IPOEPXETAL OO TA APXLKA TWV
Aé€ewv Matrix Laboratory kat OnAwvel oOtL eival elbikd oxedlaopévo yla
UTTOAOYLOMOUG UE TIVOKEG, OTWG N EMIAUON YPOUUKWY OUCTNUATWY, N €UpPech
WBLOTIHWV Kot LOLOSLOVUOUATWY, N avTLoTpod TETPAYWVIKOU TIiVaKo KATL.

Mapolo mou to Matlab xpnotwponoteitatl kupiwg ywa tv emiluon SUOKOAWV
poOnuatikwy mpoBANUATWY, amoteAsl pla KOA €AoY yld TNV avAmtuén
TIPOYPOUMATWY KABwWG mePLEXEL EVTOAEG amod tn C++, onwg tn while, Tnv if kat t
switch, evw eivatl ypriyopo otnv ekpadnon alAd kot eUkoAo otn xpron. NoapaAinia,
elval epoblacpévo He £€va ektevég cuvotnua Ponbelag  omou kaBe evtoAn
enefnyeltal avaAuTikd Kot akoAouBsital amd QavVIUTPOCWTEUTIKA Tapadeiypota.
AkoOun, to meplBairlov epyaciag tou Matlab Slwabétel éva oUvolo Yprioluwv
epyoAeiwv ou BonBouv To XpAOoTN N TOV TPOYPOUHATLOTH, CUMMEPAAUBAVOUEVWVY
TwV gpyoadsiwyv yla tnv avamtuén, tn Staxeiplon Kat Tov evtomopd opaipdatwy. Ta
T(POYPAMMOTA UITOPOUV Va ekTeAoUVTAL BrApa Ttpog BApa Le pooPacn o OAEG TIG
HETAPANTEG Kol AsLTOUPYLEG.

To Baockd xopoaktnplotikd tou TmeplBdAloviog Matlab  eivatr n BipAoBnkn
ouvaptnoewv. Eival pia oAoKANPWUEVN GUANOYT UTTOAOYLOTIKWV aAyopiBwy ou
nep\apBAveL oTOLXELWSELC cuvapTHOoELS (ABpolopa, nuitovo, aplOuUNTIK HyaSIKwv
oplOuwv) oAAd kat mo e€eAypéva pabnuatika (avtiotpodn UNTPWWYV, LOLOTIUEG
UNTPWWV, LETACXNUATIOUOC Fourier, emAUoelg Stadopkwv e€lowoswv). EmumAoy,
To Matlab &laBétel pla olkoyévela amd CUYKEKPLUEVEG £DAPUOYEG AUCEWV TIOU
ovopalovtol epyaAeloBnkec. OL  epyaleloBrnkeg amoteAoUV  OAOKANPWUEVEG
OUA\OYEG oUVAPTACEWVY TIOU eMeKTEVOUV TO TtepBarlov tou Matlab pe okomd tnv
ETAUON KATIOLWV ELBLKWV KATNYOoPLWV TPoBANUATwWyY. TEAOC, To cUOTNUA YPADIKWY
Tou Matlab mep\appavet evtodég uPnAou emneédou, OMwWG yla mapadetlypa
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dwoblaotatn kot tplodldotatn avamopdactacn 6&edouévwv oe  ypadnuota,
enefepyaocia elkovag Kal animation, evw UMopel v TO XPNOLUOTIOIAOEL KAVELG WG
EPYOAEIO  OTATIOTIKNG vlomowvtac  paBdoypaupata,  LOTOYPAUUATA,
eupBadoypdappata. Ta Baowkd peEpn tou meptdAroviog Matlab, Ta omnoia alomotei o
XPNOTNC yla TNV eKTEAEON TWV PAewy, eivat: To Mapabupo Staxeiptong(Command
Window) kat o Baotkog xwpoc Asttoupylag(Workspace) .

IT0O TOpwWV TPOYPAMMA  TIOU  avamtuxOnke XPELAOTNKOY Baowka
TIPOYPOUUOTIOTIKA €pyaleia OmwG n xprnion moAAamlwv Bpoxwv for, n xprnon twv
eviohwv if kat break, Baoikég mpdelg petafl pnTpwwy Kat aplOpwyv Kol BACLKES
EVTOAEG yla TN popdomnoinon twv dedopcvwy e€66ou. MNa TNV KAAUTEPN Katavonon
TOU TIPOYPAMUOTOG OO TOV avayvwotn €xouv mpootebel oe Sdwadopa onueia
oxoAla-emikepaAibeg ToOU O UETEXOUV OTOUC UTIOAOYLOHOUC Kol Xwpilouv TO

npoypappa o€ Stadopa TUAUATA — UTIOPOUTIVEG.

3.2.Kupiwg mpoypappa urtoAoylopou cuvteAeoty R otn puéBodo RUSLE

Onwg elmape kal mponyouuevwg, n néBodog RUSLE sival éva Baoko epyaleio ota
XEPLOL TNC EMLOTAUNG TOU pnXavikol mou BonBbd otov UToAOYLOUO TNG EKTLUWUEVNC
ebadkng anwAelag ava £€tog Kol KAt EMEKTAON OTNV EKTIUNON OTEPEOUETADOPAS.
Ml TOV UTMOAOYLOMO TwV TOPAMAvw MeyeBwv elval amapaitntn n yvwon Twv
ouvtedeotwyv : R, K, L, S, C, P, Toug omoioug moAAamAaolalou e PETAEY TOUG WOTE Val
UTTOAOYLOOUE TNV EKTILWHUEVN €SadLKN amwWAELQ.

To mapodv mpoypappa eival ypoUUEVO OE TIPOYPAUMOTIOTIKO TeplBallov Matlab
KOl OTOXEVEL OTOV QVOAUTIKO UTIOAOYLOpO Tou ouvieAeoty R 1 ouvieAeotn
SloBpwtikoTNTAC BpoxomTwong €xoviag wg OSedopéva HOKPOXPOVID  LOTOPLKA
BpoXoMTWoewV UE UIKPO XPOVIKO Brua. O kwdlkag mou ypadtnke mapouotaletal

oto Mapaptnua.
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a) Aedopéva €L0060L: H owoth sloaywyn Se80UEVWVY OTO IPOYPOUUA aroTeAE(TalL
arnd 8U0 okEAN. ZTO TPWTO KAl TILO CNMOVTLKO OKEAOG O XPNoTNG KaAeital va elodyel
Ta 6ebopéva BpOXOMTWOEWY Ot £€va Kelpevo HOpdNG txt, Kol CUYKEKPLUEVA OTO
apxelo archive.txt. ZuvnBwG o XprOTNG €XEL OTNV KATOXA TOU €va AAAO KeipEVO txt,
KOAOUEVO KOl WC XPOVOOELPA, KateBaopévo am to dtadiktuo f amd aln mnyr, to
oroio Ba Soupe mapakATw OtL odpelhel va tnpel oplopéveg mpodlaypadeg. MNa tnv
0pBn Aswtoupyla TOU MPOYPAUUATOC, N XPOVOOELPA TIOU €XEL OTNV KATOXN TOU O
xpnotng 6a  umootel popdormoinon, Kat povo otav TAnpol TG mpodiaypadec Oa
petadepBolv pe avtiypadn emikoAAnon ta dsdopéva oto apxeio archive.txt, to
omolo eival kol To apxelo mou avayvwpilel To Matlab w¢ apyxeio slod6dou. Eival
autovonto TG €Av 0 XpNotng fexdoel va petadeépel ta dedouéva oto apxeio
eloodou kol TpE€el TO TPOYpappa HE Oedopéva MPONYOUUEVOU  OpXELOU-
XPOVOOELPAG, To Matlab Ba BydAel eopaApéva anoteAéopara.

Onwg avadépbBnke mopamdavw, TO Kelpevo popdng txt mpemel va elval oe
OUYKEKPLUEVN popdomoinon, SnAadn
i) va LNV TEPLEXEL KELEVO TTapA LOVO aplBuolg
ii) oL aplBuol va mepléxovral oe popdn puntpwou Nx6, omou ot N ypappég eival o
apLOUOC TWV EMUEPOUG XPOVIKWY Bnudtwy (rty SEKAAETTA) TNG XPOVOOELPAG, EVW OL
6 otnAeg mepléxouv ta £€nG otolxeia: Etog, Mnvag, Huépa, Qpa, Aemtd, JUVOALIKOG
Yetdg XpovikoU BApatog oe mm.

Katt oAU Baotko eivat 6Aot ot aplBuol tng kabe otAng va gival StaxwpLlopévol
HETAEL TOUG He KOppa (comma delimited) eite pe kevd (space delimited), evw ta
Sekadika Pndia va cupBolilovtal onwaodnmote pe teleia (.) . Apou o xprnotng €xet
EVNUEPWOEL TO apxeio €l06dou pe Ta cwotd dedopeva, TOTE KAl POVO UTTOpEL va
Tpe€el TOo TPOypoppa. Eva TOPASELYMO XPOVOOELPAG ME TN  OUYKEKPLUEVN

uopdomnoinon mou nmpoavadEépOnke Ppaivetal otV MApaKATW elkova 3.1:
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2005,82,25 12,00,0,
2005,82,25 12,10,0,
2005,82,25 12,20,0,
2005,02,25 12,30,0,
20085,082,25 12,48,0,|
2005,82,25 12,58,0,
2005,82,25 13,00,0,
2005,82,25 13,108,080,
2005,82,25 13,20,0,
2005,82,25 13,30,0,
2005,82,25 13,40,0,
2005,82,25 13,50,0,
2005,82,25 14,00,0,
2005,82,25 14,10,0,
2005,82,25 14,208,0,
2005,82,25 14,30,0,
2005,82,25 14,48,8,
2005,82,25 14,508,0,
2005,82,25 15,00,0,

Ewkova 3.1: Mapadelypa Xpovooelpag

ITnv mapoloO EPyOoia Ol XPOVOOELPEG TIOU Xpnotomolidnkav mponABav kupiwg
ano tnv lotooeAiba hoa.ntua.gr, omou eiyape dekaAemnta dedopéva anod otabuolg
otnv Attikd, pe popdormoinon apkeTd KaArn. AoKILAOTNKAV OUWG KAl XPOVOOELPES
and aAAoug otabuolg, onwg tou Kaprevnoiou, tng Anuvou, tn¢ Kw, pe dedopéva
TIEVIAAETTA KOl SEKATIEVTAAETTA, evw N popdomoinon twv dedopévwv £l00dou
XPELAOTNKE OPKETH emeepyaania yla va pnopéoel va Slapactel and 1o mpoypappaL.

MBava mpoBARuATA TIOU TTAPOUGCLACTNKAV OTN HopdOomoincn tng XPOVOOELPAS
KOLL TLWG QVTLLETWTILOTNKAV:

ATO TIC XPOVOOELPEG TTIOU XPNOLUOTONONKAVY ylot TV €€aywyr TWV OMOTEAECUATWY
elval afloonueiwto nwg kapia dev  avayvwpiotnke and 1o Matlab xwpic va
urmootel TNV KAat@M\nAn enefepyacia. To Paowkotepo epyaleio  mou
XPNOLLOTIOWONKE ATAV N OVTIKATACTOON KATIOLWVY XOPAKTHPWVY E KATIOLOUC AAAOUG

oto apxelo txt, xpnowuomowwvtag ta mARkTpa ctri+h, omwg daivetal otnv ewkova 3.2.
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Ewova 3.2: AvTIKaTtdotoon XopaKkTipwy oTo apxeio txt

JuvnBEeLC XOpaKTAPEC TTOU BEAOUV QVTIKOTAOTAON £ival TO ( : ) OV UTAPXEL LETAEY
NG WPOG KOL TWV AEMTWV Kal To (-) mou Bploketol HeTAty TNG NUEPOUNVIAG, EVW OE
KATIOLEC AAAEC TIEPUTTWOELG XPELAOTNKE OVTIKATAOTOON TOU Xapaktnpa (,,) HE tov
xapaktipa (,0,) yla va elval CUPUETPLKOG O Ttivakag. TEAOG, UTIAPXOV XPOVOOELPEG
ornou eiyav os Stadopeg O€oelc un aplOuNTIkouC xapaktipeg( onwg A,B,K) ot omoiot
Saypadnkav f aviikataotddnkav pe to (0), S10TL To MPoypappa avayvwpilel Lovo
apLOUNTIKOUG XOPAKTAPEG KL OXL KELEVO.

EGv yla omowodnmote AOyo mopouclootel MPOBANUO KOTA TNV EKTEAECNH TNG
avayvwong Ttou apxeiou txt am 1o  Matlab, 60Tl €xoupe  Eexdoel va
OVTLKATAOTHOOUHE KATolo xapoktnpa, eudaviletalr oto workspace n akptBng
VPO TOU KELWEVOU TIOU gpdavioTnke To MPOPANMA, Kal e, nyaivovtag oto
apxelo kewévou, pe tn Bonbela twv MANKTPpwWV ctrl+g (Hetdpaon) petaPaivoupe

otV avtiotolyn ypauun omou eudaviotnke to mpoPAnua, PAEmne elkova 3.3.
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MeTaBoon otn ypoppn >

ApBpde ypapync:

[107s1

Arupo

2812-85-86 B89:
2812-85-86 89:
2812-85-86 89:
2812-85-86 89:
2812-85-86 89:
2812-85-86 B89:
2812-85-86 16:
2812-85-86 18:
2812-85-86 18:

a
a

[
[

[
[

ha ke ke R
ha ke ke R

[
[

Bd =2 @A sl R 2 @
20 DD DD DD
20 DD DD DD

[
[

Ewkova 3.3: Metafacn otn ypappr 0mouv epdaviotnke mpoBAnpa avayvwong

Yto &eltepo TIO OMAO OKEAOG eloayopevwy debopévwv Ba IntnBouv am To
xpriotn 6uo petaPAntég oto workspace, amn’ Tig onoieg N mMpwtn SNAWVEL TO XPOVLKO
BApa twv dedopévwy mou pmopel va sival 5, 10, eite 15 Aemtd, kot n dgutepn
SnAwvel To xpovo Slaxwplopol twv encloodiwv Bpoxomtwoncg(os wpeg), SnAadn
TOOEC WPEC OUVEXOUEVEC TIPEMEL va UTAPXEL UNOevIK PBpoxomtwon Wwote va
BewpnOel OTL apyilel To emopevo emelcodlo Bpoxng, Ke ouvnOn T amo 5 ewg 7

wPEC. BAémou e kat tig Vo petaPAnTég eloddou otny kova 3.4.

VARIAELE Luue HIMULINE ENVIRUNMEN] H

Users b user » Documents » MATLAE

= -
UMl Command Window

»> dizbasmarxeicy

give the time step of your series in minuses:10

X wromos dizerismoy epeisodivm se wres?:T|

Ewkova 3.4: Eloaywyn petaBAntwy eloodou oto Matlab

[17]



B) Kupiwg npoypappa: A So0UUE Lo avaAUTIKA TN AEIToupyla TOU POYPAUATOC.
ApxLkd to Ttpoypappa dopTwvel Sedopeva amo To Kelpevo txt kal amobnkevelL o€ 6
Sladpopetikd puntpwa ta dedopéva, S5untpwa ylo TV nuepopnvia (€tog, pnvag,
NUEPQ, wpa, AEmMTd) KAl 1 ylo TO OUVOAIKO UETO TOU ETMUPEPOUG XPOVIKOU
Sdlootrpartog.

Emeldn to apxeio elod6dou txt mou avayvwpilel to Matlab gival cuykekplpévo, yla
va UNV EMEUBOUUE ECWTEPLKA OTO TPOYPOUHA va To aAAd§oupe KkABe dpopd mou
Tpéxoupe Sedopéva SladpopeTikoU UETEWPOAOYIKOU oTaBuoU, KAVOUUE copy-paste
HLO XPOVOOELPA OTO OUYKEKPLUEVO apxelo txt To omoio Ba aAAdlel kabs dopd
bebopéva.

AkoAoUBwg, To Tpoypappa Intdel ta dedopeva €loodou, Kol adou Ta ELOAYOUE
Eekvael va Slaywpilel ta eneloodla wg €€nG: Q¢ apxn Tou TPWTOU emelcodiou
avayvwpilel TO TMPWTO XPOVIKO B OTO OmMolo MapOTNPELTOL CUVOALKOG UETOG
peyalvutepoc amo 0.1mm, evw w¢ TEAOC TOU MPWTOU emelcodiov avayvwpilel to
TIPWTO XPOVLKO Bra LETA TNV AP TOU EMELCOSIOU OTO OTOL0 MOPATNPELTAL O UETOG
va pndeviletal kat va dlatnpeital UNSEVIKOC yla OPKETEG WPECG, ouvRBwE 5-7 wpeg
(elvat éva amo ta Sedopéva elcodou). Metd, To MPoypappa uTtoAoyileL TV apxr) Tou
EMOUEVOU EMELOOSIOU Kal TO TEAOG TOU, KoL ouveXL(el Ewg OTou UTtoAoyloel OAa T
EMeL0081a mapayovtag SUO UNTPWO, ATt TA OTOL0 TO TPWTO ATOONKEVEL TA XPOVIKA
BAuata mou apyxilouv OAa ta €mMelcOSla KoL TO SEUTEPO TA XPOVIKA PBrjpata mou
TeEAewwvouv OAa Ta emelcodla. Ta UNTpwa aUTA amoBOnkeUovTal ECWTEPLKA OTO
neptBalov tou Matlab kat Oev eupdavilovial Kotd TNV €EKTEAECNH TOU
TIPOYPAUOTOC, TTAPA HOVO €AV avalnNTHOOUUE TIC OUYKEKPLUEVEC MUETABANTEC

smatrix kot fmatrix, Onwg otnv elkéva 3.5.
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Value

1x756 double
1112 double
1x112 double
1x112 double
1xT12 double
1x758 double
1x756 double
112x1 double
112x1 double
603620x7 double
603619

14813 Ars kil

Min Max

o 603496
18468 603496
18468 G03496
1 12
2005 2016
582 603496
o 603496
13 18

6 1521

<Too.. <Too..
603619 603619

n 54
>

m4 Variables - fmatrix Workspace
7| fatrie 50 ‘ Name =
[ 1x758 double = finishes
1 2 3 4 5 6 7 8 9 % finishtim
[ s 636 707 213 1206 1629 1944 5003 5 ?”“h“me
inm
2 H finy
3 ] Fmatrix
4 E ftime
5 HH g
6 tH h
7 {1 hour
i
8 S -
9 <
10 Command History
7 .
12| Y =
< e .d
Command Window ® -10
a1 zms 1 A 7
0 o5 1z -clear
e 1 ) .,
2 e oz
54 z01€ S o
o oziE s ]
15 16 5
6 6
o ozE 7
v ozE &
s e 8
<

Ewova 3.5: MetaPBAntég oto workspace

Enmopevo BrAua tng poutivag eival va amaleipel ta enelcddla ta omola €xouv

OUVOALKO UETO ULKPOTEPO TwV 12.7 mm, €va o’ Ta 1o OUVOETA KOUMATLA TOU

T(POYPAMMATOG. TNV EIKOVA 3.6 PaiveTal TUAMO TOU KWOLKA:

E3
Ed
E5
EE
B
E8
ES
70
71
72
713
T4
15
TE
e
78
5
a0
81
B2
B3
B4
85
BE
a7
88

TAMAMOISGH ENELTOAIRN ME
a==ige(=matrix):
b=ail.2):
for i=l:b
pet=0;
k=episcdestiils
1=epi=zcdefiniil ;s
for m=k:1
pet=yet+milimaters(m]
end
webo(i)=yet:

end
yetos=yetor

for i=l:b
if yebos(il¥lZ.7
starts (i) =episodestii]:
finishesii)=epizedefiniil
end
end
stime=starts;:
frime=finishes:
3=0:
a==zigeistime];

LYROLIFD YETO <12.7=m

Ewova 3.6: Amahoidn enelcodlwv(Tunpa kwdika)
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Q¢ amotédeopa tng Stadlkaoiag mapAyETAL TO TEAIKO UNTPWO TIOU TIEPLEXEL TIG
NUEPOUNVIEG OPXNG KOl TEAOUC TOU KABe emelcodiou, To omolo xpnollonoLeitat ya
Bdaon otov urtoAoyLlopo tou R.

2T OUVEXELD aKOAOUBElL O UTTOAOYLOMOC TNC eVEPYELOG Tou KABe emelcodiou, o
UTIOAOYLOMOG TOU MEYLOTOU HIOAWPOU, KOL O TOPOYOUEVOC OUVIEAEOTNC R,
XPNOLLOTIOLWVTAC TLG TIAPOKATW OXECELC

1. er(i)=0.29-0.209exp(-0.05ir), 6mou

i: EMUEPOUG XPOVLIKA Bripata

2.Ej =Y er(i) «AVr(i) ,omou
j: aplBuoG enelcobiou,

AVr: VETOC EMLUEPOUC XPOVIKOU Bripatog

3.Rj=Ej*I30, 6mou

130: n péylotn évtaon Hodwpou

4.Retnoto = Y, Rj/n ,6mou

n: €Tn LETPNONG

AdoU mapaxBolv Ta KNTPWOA TTOU TIEPLEXOUV TNV NUEPOUNVIA, TOV CUVOALKO UETO
Kal To ouvteAeot R tou kAOe emelcodiov akoAouBsl pia pikpr) umopoutiva mou
umoAoyilel To ouvteAdeotn R ava prva kab 6Ao to eUPoG Tou SLACTHATOG TTOU £XOUV

yivelL oL petpnoeLg.

vy) Aedopéva €§060u: Ta dedopéva e€660u xwpilovtal oe U0 okéAn, ota Sedopéva
nou epdavilovtal oto workspace tou Matlab kat oe ekelva mou efayovtal umo
popdn apxeiov txt. Ta bedopéva e€66ou oto workspace pe Tn oglpd Toug xwpilovtal
Kol ekeiva ota Sedopva mou aidpopouv UTTOAOYLOUO R 08 CUYKEKPLUEVA ETTELCOSLA
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Kol og e€Kelva mou adopouv umoAoylopd R pnviaiwg. H popdpry otnv omnola
eudaviletal oto workspace o avaAutikdg UTOAOYLOHOC Tou R yla kaBe éva
eMeL00610 BpoXNC mou onUelwOnke eival n e€nc:
‘Etog Eneloodiou Bpoxomtwong(apxng Kol TEAoUC),
Mnvac Emtelcobiou Bpoxomtwong(tipécg anod 1 éwg 12),
Huépa apxng emetcodiou(tipég amo 1 €wg 31),
Huépa télouc enetcodiou(tipég amo 1 €wg 31),
Qpa apxng enelcodiou(TIpé amnod 1 €wg 24),
Qpa téAoug emelcodiou(TUEG amo 1 Ewg 24),
YUVOALKOG UETOC emeloodiou(oe mm),

Zuvteheotng R(oe MJ*mm/ha/h/year).

Itnv ewova 3.7. daivetal moapddeypa twyv Sedopévwy €£660u TwV AVOAUTIKWY

enelcobiwv Bpoxng evog otabuou.

*¥ clear
> diaba=marwesioy
giwve the time step of ypour =series in minwbes:10
uronos diawwri=smoy epeiscdiwn se woes?:7
EFIZ0DES CALENDRB WITH CALCULATED ACCTMULATED BRINFALL AKD B FACTOR OF ERCH EFIZCDE

YERR MONTHE DAYET DAYFIN HOUDBET HOURFIN MILIM Bi
2005 7 3 3 14 17 23 144
2005 o 1E 1E 4 10 14 5
2005 ] ZZ ZZ 20 z1 L 387
2006 1 5 5 5 13 a0 B2
2006 1 E E 18 z1 17 a0
200E 1 ZZ 23 10 1 1E 5
2006 2 3 ] 16 ! iz 04
200E 3 7 B ZZ 11 17 22
2006 E 10 10 1E 18 23 152
200E 10 7 B 20 o 18 110
2006 10 ] 10 18 E L 44
2006 10 20 z 11 17 35 11
2007 z 11 1z E o Z8 117
2007 3 ZE 23 10 1 41 38
2007 5 1e 1e 14 21 23 120
2007 5 z4 25 14 1z 15 ZE
2008 11 17 17 17 20 13 23
2008 2 B B ! 7 18 iz
2008 ] 11 1z 23 10 15 21
2008 1z z 3 13 o 14 z8
2008 1z 5 ] 1z 5 18 23
2008 1z 11 11 Z 7 25 53
2010 10 17 18 z1 1 15 23
2010 10 18 18 o 18 z1 zE
2010 10 27 27 17 20 18 111
2010 11 1z 13 14 7 20 120
2011 1 z z 10 18 17 a5
2011 1 1z 13 13 3 17 a1
2011 2 ! 4 2 7 TZ 184
2011 4 ZE 27 1e 10 ] 45

Ewkova 3.7: AvaAutika Emeloodia oto workspace
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Mo to okéAocg deSopévwy omou uTtoAoyilovtol and To MPOYPAUUA UNVIALIEG TUUEG
Tou ouvteleotn R yla kaBe pnva n popdn twv dedopévwy €xel we €N :
'ETOG OTO OTOL0 AVAKEL O UVAG TTIOU HOC eVOLAdEPEL,
Mnvag tov omoio e€etalovpe (TLun amno 1 Ewg 12),
Mnviaiog cuvteheotng R (oe MJ*mm/ha/h/year).

‘Eva mapadelypa ¢paivetal otnv elkova 3.8:

B FRCIOER OF EVERY MONITH

month e =
7 =S 144
8 =S o
o =S SoZ
1o =S o
11 =S o
1z =S o
1 = E 1=1
= = E 3043
3 = E ==
4 = E o
L = E o
(= =E 15=
7 =E o
B = E o
= = E o
10 = E 1LES
11 = E o
1= = E o

Ewkova 3.8: Mnviaiol JuvteAeotég R oto workspace

T€Aog, ya TNV KaAutepn Slaxeiplon twv dedopévwy, epdavidovral SU0 TIHEG TTOAU
ONUAVTIKEG yla TNV £€aywyn OCUUMEPOOUATWY, TIou gpdavilovral HOVO OTO
workspace kot OxL ota apxeia txt. Auteg elvat:

n Méon Etola Bpoxomtwon (oe mm) kat
o Méooc Etnolog TuvteAeotng R (oe MJ*mm/ha/hr/year),

BAEme TV £lkOVa 3.9.

20lE
20lE
20lE
Z0LlE
Z0LlE
Z0LlE
Z01E

e

W@ m -d i En
na

n [T:] [*]

e e A - R

BRNHUAL =

1. 301 6e+03

meshethsizvroxoptwsh =
404. 4706
% v |
Ewova 3.9: Méon Etrola Bpoxomtwon kat Zuvteheoti¢ R oto workspace
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Ektog amnod ta dedopéva ou spdavidovral oto workspace kaBe dopd mou TpEXEL TO
TPOYPOAUMO, Yyl va €XOUMUE ML TLO €Uxpnotn Hopdry deboupévwv  €UKOAN va
xpnotpornownBel og kamolo @AAo mpoypappa, dSnuiovpyouvtal SUO Keipeva Hopdng
txt mou &8ev mepLEXOUV KATL MOpATMAVW amo Ta otolxela mou meplypadoape
Tponyoupévwe. Mo ouykekpluéva, oOTo  Kelpevo  erosivityperepisode.txt
amoBnkevovtal oe unTpwo NX8 OAa ta oTolKEld TWV EMPEPOUG eMeLcOSiwv TTOU
Byaivouv kal oto workspace output, mx yla ta dedopéva tou otabuou MeviéAng

TUPOKUTITEL TO KELUEVO TNG €kOvag 3.10:

4

Apyelo  Emelepyooic Mopeprd  [MNpofoln  BonBao

YEAR,MONTH, DAYSTART , DAYFIN, HOURSTART , HOURFIN, TOTALMILIM, RFACTOR
2005,11,17,18,6,3,48,146
2005,11,22,25,12,8,207,806
2005,11,26,27,21,7,22,97
2005,12,14,14,14,18,17, 68
2005,12,28,29,7,0,19,59
2006,1,5,5,5,14,27,72
2006,1,22,23,12,12,29,63
2006,2,5,6,17,4,33,104
2006,3,9,10,11,13,17, 32
2006,5,17,17,10,11,27, 345
2006,6,10,10,16,19,17,55
2006,9,18,18,18,19,15,60
2006,9,23,23,13,23,18,48
2006,10,7,8,20,1,19,109
2006,10,9,11,17,12,127,697
2006,10,30,1,11,0,117,194
2006,11,23,24,16,7,17,27
2006,12,11,12,20,21,13,17
2007,2,11,11,9,22,41,89
2007,2,16,17,13,13,23,31
2007,3,22,23,4,5,74,138
2007,5,19,19,0,4,14,24
2007,5,19,20,13,0,14,23

Ewova 3.10: AlaBpwtikotnta ava emelcodlo oto apyeio txt
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Y10 Keipevo monthlyerosivity.txt amoBnkevovtal oe puntpwo NX3 Ta oTolyeia Tou
adopouv pnviaio umoloywopd tou R(Ewkdva 3.11). Kat ta dvo apxeia kelpévou
TIEPLEXOUV ETUKEPAAISEC OTNV TPWTN VPO YO TOV TIPOCSLOPLOUO TWV EKACTOTE

TIAPAUETPWV.

mj manthlyerosivity - Znpeiwpotdpuo

Apyelo  Emelzpyooic Mopgpn  MpoBohn  BonBaw

MONTH, YEAR, RFACTOR
11,2005,10849
12,2005,127
1,2006,135
2,2606,164
3,2006,32
4,2006,0
5,2006,345
6,2006,55
7,2006,0
8,2006,0
9,2006,108
16,2006 ,1000
11,2006, 27
12,2006,17
1,2007,0
2,2007,120
3,2007,138
4,2007,0
5,2007,184
6,2007,0
7,2007,0
8,2007,0
9,2007,0

Ewova 3.11: Mnviaia StaBpwtikdtnta oto apxeio txt

Eav BéAeL kaveig va emefepyaotel Ta S€S0pEVA TWV KEILEVWY TO HOVO TIOU TIPETEL
va KAavel eival va avilypdel ta Sedopéva o éva apxeio excel, mpoogxovtag navia
otn popdormoinon mpooplopol ol aplBuol va givat comma delimited, onwc otnv

ewkova 3.12:
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| AuTr) n oBdvn oac enmpéna va opigere Toug opioBETes nou nepiEyovTal ora dzdopéva oac,
Keiuzvo Ty NapakdaTw NpoZnaKannarn.

OpioBzTeg

[ Xaparmipac tab

[ Epwmpanica [ ¥apiopoc SiaBoyidiy opioBerdy we evoc
Oppa
L tvdiorrrpa
HEYITE

MpogfiopIoTIKOE, ¥OpakTTpac kapévou: |~ ~

Mpoemiowks nnar dzdopgvioy

Varl WarZ2 Far3

. Mnopzaite va Seite nwg ennpealeral To

75 005 11

a 005 oz
a1 o0&
= e [uf=3

AKUpo < MponyoUpsvo Téhog

Ewkova 3.12: Mopdomnoinon mpooplopou o apxeio excel

[25]



4.Aepevvnon tou R o€ oTtaOpoug

4.1 KALpatoAoyLkéG cUVONKEG EPLOXNG MEAETNG

To kAlpa tou Aekavomediou ATTIKAG OVOMATETOL LECOYELAKO. TO LECOYELAKO
KAlpot elval éva petofatikd kAipo mou emnpedletal and SU0 KEVIPA KALULATIKAG
atpoodalpkng Spacnc, AAAOTE o’ TO UTIOTPOTILKO ENpo PG vOTo KALHA Kot aANoTe
arnod To KALMA TwV ‘AUTIKWG ETUKPATOUVTWVY aVEUWV Ttpog Boppd (Malapdg lwavvng,
n KAwatoAoyia tou YetoU otnv Attikn). H B€on tng Meooyeiou eival Tétola mou
EMNPEALETAL UE CUYKEKPLUEVN TIEPLOSIKOTNTA TIOTE QT TO €Vl KL TTOTE ATt TO GAAO
KAlpQ, €XOVTOC WG AMOTEAECHO TOUG BEPOUC UNVEG VO EXEL APKETA 0TAOEPO Kalpo
TUTou Bopeiou Adpkng, evw Toug YPuxpoUug HNVEG VO UTAPXOUV EVTOVEC
petaPAnToTnTEC TUTIOU Kevtplkng Evpwnng.

To peocoyelako KAipa avrkel ota Baddoola kKAlpata, emnpedletal SnAadn mMANpwg
amo TIC agpleg paleg Balaoolog npoglsuong. O UETOG O€ AUTO TO KALpA Ttapouatalet
mAsloPndlkd To MEYLOTO Tou Katd tn dOwomwpvn/xelpnepvy mepiodo, evw 1N
Bepvn mepiodo o VETOG elvat TTOAU XOUNAOG EWG AUEANTEDCG.

Ye évav OO TOUG TAEOV OVTUTPOOWTIEUTIKOUC UETEWPOAOYLKOUG oTabpouc Tou
Aekavonebiov NG ATuKNG, ekelvo Tou aotepookomeiou ABnvwv  oto Aodo
NUpPwv, PETPAOELC MAVW oo 100stwv €xouv SwOoel PECO £THOLO UETO 401mm.
To UYo¢ autd tomobBetel TNV MepPLOXN tTNG ATTIKAG O Ula am’ TG PTwyOTEPES
TIEPLOXEC TNG XWPOC OE KOTAKPNUVioelc. Emeldry ol udeOlOKEC O€pLleC HALEC
petadidovtal oxedov mavia and ta AuTIKA TPOG T AVOTOALKA, N OPOCELPA TNG
Mivbou amoteAsl TPOXOmMESN ylo TNV QVATTTUEN €VTOVWV UETIKWY POLVOUEVWV
neplopilovtag ta oto AUTIKO Koppatt tng EAAGSog. Ta évrova datvopsva
KaTakpnuvioewv otnv ATTIKA TapatneouvtoLl HOVo KATw amo Wblaitepeg ouvOnKEG.
Ot ouvOnkec autég Snuoupyouvtal otav Notiodutikol Avepol TIVEOUV Kal KATIOLO
Udpeon amd TN Zaxdpa petadidetar péow Tou KOAmMou NG ZUPTNG TMPOG T
BopeloavatoAika.

Q¢ mpog TNV MoooTk SlakUUOvVon TOU UETOU otnv ATTIKN, OL HETPNOELG
Xpovooelpwv £xouv Oeifel  OTL omavia £wg KabBoAou n etnola Bpoxomtwon
Eemepvael ta 600mm, evw n eAAXLOTN TN IOV €xeL tapatnpnOel etnolwg eival mept
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Ta 120mm. O UETOC OpWC O peTaBAAETAL HOVO ATtO £TOG O€ £T0G AAAA KOl XWPLKAL.
Mo mapdadelypa oto otabud tou Aylou Koopd, mou Pploketal o€ mMOAU Kovtivh
anootacn anod tn 6alacoa, oL HETPr Ol Sivouv PECO ETAOCLO UETO HOALE 390mm. O
VETOC aufdvetal 000 TPoXwpoUUE amd Tn BAAacoa TPOG TO E€0WTEPLKO TOU
AeKavomediou Kol OKOMO TIEPLOCOTEPO OTAV QUEAVETOL AMOTOMO TO UPOUETpO.
X0paKTNPLOTIKO Tapadelypa anoteAel pétpnon oto Bouvo tng MNapvnbag 6mou oe
upopuetpo 800 m o PECOC ETAOLOC UETOG UTtepPBaivel ta 800 mm.

‘Eva e€loou onuOVTIKO OTOoLKELO yia Ta BpoXOUETPLIKA SeSopéva Tou Aekavormediou
Atukng  elvat n paydawotnta tng Ppoxng. H paydaidtnta dev eivalr tdéo0
ouUVOESEEVN TIOOOTIKA OCO EVEPYELAKA LE TN Bpoxr). EMypapUaTIKA UmOpEl va el
kaveig otL paydaio Bewpeital Eva enelcodlo Bpoxng mou Ba mapoucidocel vPnAn
évtoon oe oxéon He TN SLapKeld tou. Itnv ABriva n paydaldtnta mapouctalstal
péylotn to pnva NoéuPplo, oe avtiBeon pe TIC uTIOAOLTEG TIEPLOXEC TNG EAAGSQC
omnou eudaviletal tov OktwPplo. H paydatdtnta kot n Stafpwrtikotnta gival Svo
opol oteva ouvdedepévol otav avadepoOuaote o BPoXONMTWOELS, adoU ATOTOUEC
KOl LOXUPEG Katalyideg amokoAAoUV peyaAeg moootnteg edadikol UALKOU. Evw bev
UTTAPXEL OUYKEKPLUEVOG TPOTIOC UETPNONG TNG paydalotntag, ocuvnOLopévol TpOmoL
va avadpepBolpe o auTAY £lval HETPWVTOG HEGO OPO XIALOOTWV BpoxomTwong ava
UETIOUN HEpQ, €ite pe TO e€eldIKEVUMEVOUG BelKTEC OMWCE O ouvteAeotnG R tou

Wishmeier, mou eivat kot to 6€pa ¢ mapovoag SUTAWUATLKAG EPYOOLOAG.

4.2.3ta0pol petpnoswv

‘EVOG am TOug OTOXOUG TNG TMAPOUCOC £PYONOLOG €lvol vol eKTIUNOEL  PBaosl
HOKPOXPOVIWV Oebopévwy Bpoxomtwong MO UECNH TR Yl TO OUVIEAEOTN
SaBpwtikdTnTag BpoXOMTWONG OTNV TIEPLOXN TNG ATTIKNAG.

I AUTO TO OKOTIO €XEL YIVEL ETIAOYN OKTW OTAOUWYV EVTOG TOU Aekavomediou oToug
omoloug umtapyouv gykateotnuévol Bpoxoypddol oToug omoioug Exouv Kataypadel
b6ebopéva Bpoxomtwong 15-20 etwv pe Xpovikd PBrApa dekalémtou. Ou otabuol
avtol eivat ot €€ng:  Aylog Koopadg, Zwypddou, WutdMhewa, MevieAn, Meviby,
HAloUmoAn, Avw Altdota, Avw Nudpada*

*210 otaBud tng Avw Mupadag exoupe AN dedopeva HOALS 5 eTwv.
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Ytov mivaka 4.1
otabuod, ouykekplpuéva: Ovopaoia,

Mivakog 4.1: Itolxela LETEWPOAOYIKWY OTABUWY

STaBuog

1. Ayiog Koopag

2.Zwypagou

3.WutaAAeia

4.MevTéAn

5.Mevidi

6.HAI0UMoAN

7.Avw Aiooia

8.Avw Mueada

napatiBevtal apylkd Ta avayvwploTika dedopéva yla Kabe

Huepounvia
Evepyonoinong

25-02-2005

05-08-2005

25-02-2005

08-11-2005

25-02-2005

20-05-2005

21-02-2006

21-02-2012

Evepyonoinon,

YWOUETPO
(m)

181
20

729
210
206
184

185

[28]

TeTUNUEVN
(EF=A87)

475537,3

481137,0

463569,2

487886,13

476525,5

478845,12

470969,29

23.7770(wgs)

YYOUETPO, ZUVIETAYUEVEG.

TeTaypévn
(EF=A87)

4194336,4

4203010,6

4199167,6

4215140,08

4217394,2

4196491,25

4213921,93

37.9031(wgs)



AkoAoUBw¢, otoug mivakeg 4.2.1 £wc 4.2.8. mapatiBevtal avaAuTtikol urmtoAoylopol
ava €106 yla TG pnviaieg TpeEG StaPpwtikotntag R kaBe otabuol, anoteAéopata

Tou g€ayovtal amo To MPOoypoppa UTtoAoylopol Matlab.

Mivakag 4.2.1: Mnviaieg Tipég Stafpwtikotntag R, Aylog Koopag

Méoog etriolog ouvteheotr|g R=1402 MJmm/ha/hr/year
ANAAYTIKA MHNIAIA ANOTEAEIMATA MATO R
MHNEZ |10 [12 [ 12| 1] 2 [ 3|4 | 5 | 6 | 7 |8] 9
YAP.ETOS

2004-05 141 ] 0 | 583
2005-06 | 0 |780| 0 [331] 340 |79 | 0 o | 178 | o [o | 67
200607 [ 464 | 91 | o | o | 165 [190| 0 | 308 | O 0 |o0 0
2007-08 [ 358 | 0 [130] O 0 [137]322] o 0 0|0 0
2008-09| 0 | 82 |131[198| 121 | 83 | 50 | © 0 o [0] 100
2009-10| 94 | 60 |420] 0 | 67 | o | o [ 113 | 82 | o |0 | 188
2010-11 (510 [209| 0 [259| 518 | 0 |179] 531 | O 0|0 0
2011-12 [ 281 ] 0 |345] 44 | 438 | 0 |112] O 0 0 |o0 0
2012-13| 0 [324|370] 31 [1643] 0 | © 0 0 0|0 0
2013-14| 0 [203|69 |46 | 0 |13 |24 ] o 0 [453]0 0
2014-15| 0 |160|483] 77 | 62 [269]| O 0 0 o [0] 672
2015-16 | 290 [316| 0 | 0 | 34 [ 38 | o 0 [ 233 ] 0 [o]| 94
2016-17 | 0 | 97
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Mivakag 4.2.2: Mnviaieg TIHEG StaBpwTikotntog R, Zwypadou

Méoog etriolog cuvtedeotng R=2022 MJmm/ha/hr/year

ANAAYTIKA MHNIAIA AMTOTEAEZMATATIATO R

MHNEZ | 10 11 12 1 2 3 4 5 6 7 8 9
YAPOA.
ETO2
2004-05 84
2005-06 | O | 1241|1797 | 251 | 509 | 77 0 0 69 0 0 | 882
2006-07 | 547 | 76 39 O [ 234|306 0 (284 | O 0 |151| O
2007-08 | 508 0 163 | 42 0O |135]202| O 0 0 0 66
2008-09 | O 90 277 | 63 | 59 | 250 | 7 35 0 0 0 27
2009-10 | 240 | 194 | 163 | 52 | 41 0 0 O 450|685 | O 24
2010-11 | 757 0 14 40 | 132 | 47 | 60 | 46 | 528 | O 0 0
2011-12 | 51 0 386 8 |666| O 36 | 12 0 0 0 75
2012-13 | 0 | 1002 | 241 (378|993 | O 0 0 0 0 0 0
2013-14 | O 458 67 | 792 | 27 | 18 | 13 0 0 [273| 0 |978
2014-15 | 29 115 391 0 102 | 150
Mivakag 4.2.3: Mnviaieg Tipég StaPpwtikotntag R, WutdAAela
Méoog etrjolog ocuvtedeotnc R=824 MJmm/ha/hr/year
ANAAYTIKA MHNIAIA ANNIOTEAEZMATATIATOR
MHNE2 | 10 11 12 1 2 3 4 5 6 7 8 9
YAPOA.
ETOZ
2004-05 48 O |451| O | 185
2005-06 | O [252| O 68 | 95 | 145 | O 0 0 |204| O 29
2006-07 | 125 | 36 0 0 43 | 54 | 0 {123 | O 0 0 0
2007-08 | 260 | 92 | 34 | 19 0 21 |72 O 0 0 |261] O
2008-09 | O (428|160 | 13 | 13 |199|15]| O 0 0 0 0
2009-10 | 30 | 112 (312 | 16 | 23 0 0 0 0 0 0 | 141
2010-11 {944 | O 0 77 1141 | O 0 0 0 0 0 0
2011-12 {296 | 0O |107| O 69 0 0 0 0 0 0 0
2012-13 | O (234 | 0 |199|787| O 0 |303| O 0 0 0
2013-14 | O 73 | 52 2 8 24 |32 0 |112| O 0 0
2014-15 1130 | 37 |276| O |165| 8 | O 0 0 0 0 | 736
2015-16 | O 0 0 0 38 6 0 |28 | O 0 0 31
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Mivakag 4.2.4: Mnviaieg TIHEG StaBpwtikotntog R, MeviéAn

Méoog etriolog cuvteheotrg R=1781 MJmm/ha/hr/year
ANAAYTIKA MHNIAIA  AMNOTEAEZMATA R
MHNEZ 10 11 12 1 2 3 4 5 6 7 8| 9
YAPOA.
ETOZ
2004-05
2005-06 1049 | 127 | 135|104 | 32 0 | 345 | 55 0O | 0| 108
2006-07 | 1000 | 27 17 0O [120|138| 0 |[184| O O |0 O
2007-08 | 195 78 138 | 42 | 50 | 119 | 75 0O |159| 0 |0O0| O
2008-09 0 227 | 235 | 128 | 110 | 34 9 0 0O | 6570|234
2009-10 | 201 21 256 | 95 14 | 27 0 0 | 750|525 |0 41
2010-11 | 878 | 102 24 55 | 535 | 47 | 69 0 32 0O |0 O
2011-12 | 53 12 191 18 {173 | O 35 | 33 0 0O |0 O
2012-13 | 26 626 | 1243|1183 959|128 | O 83 |78 | 0 (0] O
2013-14 | 110 | 219 69 |261| 16 | 44 [ 184 | O (109 | 40 (0| O
2014-15 | 214 76 406 | 24 | 30 | 299 | 18 | 88 0 0O | 0| 138
2015-16 | 1484 | 158 13 66 | 48 | 139
2016-17
Mivakag 4.2.5: Mnviaieg TIpEG StafpwtikdotnTag R, Mevidt
Méoog etrjolog cuvteheotng R=1888 MJmm/ha/hr/year
ANAAYTIKA MHNIAIA  AMNOTEAEZMATA R
MHNEZ 10 11 12 1 2 3 4 5 6 7 8 9
YAPOA.
ETOZ
2004-05 10 0 0 0 0 0 |408
2005-06 0 416 | 247 | 121|145 | 53 0 0 0 |96] O 24
2006-07 | 589 39 0 0 66 | 268 | 0 |1740| O 0 0 0
2007-08 | 1347 | 74 69 92 17 | 137 | 69 0 8 | 0 |150| O
2008-09 0 95 249 | 41 0 94 0 21 0 0 | 432 | 54
2009-10 | 153 | 244 | 355 0 [|702] O 0 0 0 0 0 | 116
2010-11 | 566 72 24 71 (419 | 43 | 44 | 313 |633 | O 0 0
2011-12 | 74 17 286 | 27 | 138 | 0O |109| 25 0 0 0 0
2012-13 0 288 | 312 |351(620| O 0 0 121 | O 0 0
2013-14 | 98 | 1373 | 89 |149 | 80 | 79 | 213 0 O |8 | 0 | 153
2014-15 | 1151 | 37 |1002 | 9 72 | 89 | 25 0 0 0 0 | 859
2015-16 | 1345 | 680 0 107 | 34 | 27 0 0 342 0 | 137
2016-17 0 422
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Mivakag 4.2.6: Mnviaieg TIHEG StaBpwtikotntoag R, HAloumoAn

Méoog etriolog ouvteheotrg R=2343 MJmm/ha/hr/year

ANAAYTIKA MHNIAIA AMOTEAEZMATA R
MHNEZ 10 11 12 1 2 3 4 5 6 7 8 9
YAPOA.
ETOZ
2004-05 68 0 280 | 0| 199
2005-06 0 4264 | 380 | 1222 | 573 {198 | O 0 0 0 0| O
2006-07 | 2167 | 313 0 0 445 {462 | O 1592 | O 0 0| O
2007-08 | 1457 0 578 | 198 0 | 556|737 0 0 0 0| O
2008-09 0 239 | 642 | 69 91 | 104 | 15 0 0 0 0] 107
2009-10 | 158 102 | 238 | 84 76 0 0 167 0 0 0| 89
2010-11 | 837 121 0 122 | 275 O 28 0 0 0 0| O
2011-12 | 40 0 901 24 | 690| O 22 20 0 0 0| O
2012-13 0 117 | 607 | 144 | 987 | O 0 0 0 0 0| O
2013-14 0 428 | 74 68 20 | 38 0 0 0 1256 |0 | O
2014-15 | 39 169 | 235 0 13 | 65 0 0 0 0 0| 485
2015-16 | 256 68 0 14 22 | 26 0 0 263 0 0| O
2016-17 | 290 | 452
Mivakag 4.2.7: Mnviaieg TIHEG StaBpwTikotntog R, Avw AlooLa
Méoog etriolog cuvteheotng R=1871 MJmm/ha/hr/year
ANAAYTIKA MHNIAIA AMOTEAEZMATA R
MHNEZ 10 11 12 1 2 3 4 5 6 7 8 9
YAPOA.
ETOZ
2005-06 23 0 0 0 84 | 0 | 563
2006-07 | 438 67 0 0 8 (121 0 |137| O 0 0 0
2007-08 | 1010 | 72 45 13 40 87 | 70 0 0 0 |57] O
2008-09 0 352 | 399 | 45 41 43 10 | 53 0 0 0| 29
2009-10 | 102 208 | 776 0 22 0 0 0 144 | O 0 | 126
2010-11 | 1314 0 13 100 | 129 | 26 | 25 | 47 | 343 | O 0 0
2011-12 | 130 0 371 13 233 0 |172| O 0 0 0 | 105
2012-13 0 159 | 389 | 474 1486 | O 0 0 10 0 0 0
2013-14 | 212 | 1363 | 283 | 307 13 92 25 0 0 114 | 0 | 207
2014-15 | 643 146 | 1205 7 145 54 16 0 129 0 0 | 87
2015-16 | 1519 | 873 0 145 | 25 14 0 0 |535| O 0 0
2016-17 | 89 1190 | 12 16
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Mivakag 4.2.8: Mnviaieg TIpEG StaBpwtikotntog R, Avw MNudpada

MéEaoog etriolog ouvteheotr|g R=776 MJmm/ha/hr/year

ANAAYTIKA MHNIAIA  AMNOTEAEZMATA R

MHNEZ | 10 | 11 | 12 1 2 3 4 |5 6 |[7|8] 9
YAPOA.

ETO2
2011-12 3 0O |[56|10| 0 |O|O| O
2012-13 | 0 |130|237|104|519| O 0| O 0 |[0|0] O
2013-14 | O [531| 52 |49 | 23 |17 |54| 0 0 |[0|0] O
2014-15| O [147 (246 | 17 | 69 |142|19| O 0 |[0|0]345
2015-16 | O 0 0 22 | 81 |39 (0|0 |222]/0|0]| O
2016-17 | 282 | 272

4.3.AlaypAHOTO CUCGXETLONG

MEe pa mpwTn KATtLd oTouG TtivaKkeg PAEMEL KAVELG WG TOCO O CUVOALKOG UETOG 00O
KoL 0 CUVTEAEOTNG SLaBpwTIKOTNTOG TNG Bpoxomtwonc petafallovral and mepLoxn
OE TIEPLOXN OKOMO KOL YLO TIOAU UIKPEC QATIOOTACEL HETEWPOAOYIKWVY oTtabuwyv. H
HETAPBOAN TNG MAPAUETPOU R amod otabuo o oTabuo Kol oo £T0¢ o€ €106 daiveTal

ota ypadnpata twv elkovwy 4.2.a kot 4.2.0.
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Ewova 4.2.a: Npadpnua petafoAng tou deiktn R ava £€tog ava otabuod (a)
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Ewkova 4.2.8: Tpadnua petaPfoAnc tou deiktn R ava £€tog ava otadbuo (B)

AKOWN, oo TOUG TIVAKEG TTOU alkoAOUBOUV UIOpEL va CUUTTEPAVEL KAVELG KATIOLOL

XPN OO OTOTIOTIKA HEYEDN.

o) Ektipnon Tou péoou £Trolovu R otnv gupuTEPN MEPLOXT) TOU Agkavonediou:

Ta amoteAéopata tou mpoypdaupatog €dwoav ta €€nG HEoa etriola R yla toug
otaBpoug tng Attikng (Mivakacg 4.3):

MapatnpoUUE TWG OL MECEC ETAOLEC TIMEC TOU OUVTEAEOTH SLoBPpwTIKOTNTOC
Kupaivovtatl oto eVpog 776-2343(MJ*mm/ha/hr/year). Edv Bewproel amlomotnTika
KOVEIC W HEON XWPLKA TN VLo TO AEKAVOTIESLO TNG ATTIKNG TN UEON TLUN TWV OKTW
oTaBUwWV HEAETNG TNG MOPOUOOG EPYAOCLOG TOTE N TIUA AUTH Elvat

R=1643 MJ*mm/ha/hr, pe apketd peydAn TUTIKN amokALlon (on He:

Stdev=603 MJ*mm/ha/hr
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Mivakag 4.3: Méon etnowa dtaBpwrtikotnta R (MJ*mm/ha/hr/year)

Aylog Koopdg: R=1402

Zwypadou: R=2022

WutaMela: R=824

MevtéAn: R=1781

MevidL: R=1888

HAloUmoAn: R=2343

Avw Mugada: R=776

Avw Aoow: R=1871

B) MetaBoAn Tou pEcou eTROLOU R w¢ tpog to UYPOUETPO:

2tov mivaka 4.4. mapatnpoupe OtL dev eival EekaBapn n petafoAn mPOG T MAVW
Tou R avahoya pe to uPopeTpo, yla mopadetlypa n MevtéAn pe oAU peyaAUutepo
UOUETPO amd OAOUC TOUG UTIOAOUTOUC OTABUOUC  UTIOAELTIETOL ONUAVIKA TOU
otaBpuou tn¢ HAlouToAng mou Bpioketal oto 1/3 tou uPopétpou. To 6Lo LoyVEL Kat
yla tnv eAdxtotn TR omou otnv WutdAAela €xoupe XaUnAn T tou R poAg 824
Ouwc otov Aylo Koopa €xoupe Sumhaclo cuvtedeoty and v Avw MNudada katt
mou elval aképa o mepiepyo av okedtel kaveic mwg ol Vo otabuol anéxouv

HOALG 2 km petagl toug.
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Mivakacg 4.4: MetafoAr tou R pe To uPOUETPO

2TAOMOI YWOMETPO 2YNTEAEZTHZ R
(ToroBeoia) (m) (MJ*mm/ha/hr/year)
Aylo¢ Koopdg 4 1402

WutdMela 20 824

Zwypadou 181 2022

Avw Aldola 184 1871
Avw MNudpada 185 776
HAwoUT0AN 206 2343
Mevidt 248 1888
MevtéAn 729 1781

v) Méyiota etiowa R ava otaduo:

MapatnPOULE TWC Ol UEYLOTEG ETNOLEG TIMEC R Kupaivovtal oto eupog 1523-4826
(eqv 6e AdaBer kaveig umoyn to ZtabBud tng Avw MNudddag Adyw OtL €xoupe
Sebopéva HOALG oo To 2012 Kol PETA), UE MEYLOTN TR 0To oTabud tg HAloumoAng
Kal gAdxLotn otov otabuo tng WutdAAelag, Omweg Kal ot LECEG ETAOLEG SnAadn.
EvSladeépov gival emiong otL 4 amod toug 8 oTtabpol¢ cupdwvoULV WG TO £TOC HE TN
peyoAltepn StafpwtikdotnTa Bpoxng Atav to 2012-13. OAa ta péyLoTta ava otabpo

daivovrtat otov Nivaka 4.5 :
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Mivakag 4.5: Méylota etrjola R ava otabuo

2TAOMOZ METZTO R ETHZIO | YAPOAOTIKO ETO2
Ayloc Koopag 2368 2012-13
WutdMewa 1523 2012-13
Zwypadou 4826 2005-06
Avw Aoola 3111 2015-16
Avw Muodada* 990 2012-13
HAloUmoAn 6637 2005-06
Mevidt 3244 2014-15
MevtéAn 4034 2012-13

8) EAaylota etiola R ava octabuo:

Onwg BAémoupe otov Tivaka 4.6, ol eAAXLOTEG E£TNOLEG TIMEC TOU ouviedeotn R
Kupaivovtal amo
napouaotalel OtL to £t0¢ 2015-16, evw ywa ta Avw Aloola NTav ekelvo peE TNV

uPnAotepn StaPpwtikotnta pe T 3114, yia tnv HAouToAn Kot tv Avw MNMudada

303-849, avdaloya TOV OTOOUO, evw MEYAAO

Atav to Alyotepo paydaio, pe TIHEC 649 Kot 364 avtioTolya.

Mivakag 4.6: EAaxlota etriola R ava otabuo

2TAGMOZz EAAXIZTO RETHZIO | YAPOAOTIKO ETOZ
Aylo¢ Koouag 765 2008-09
WutdMela 303 2013-14
Zwypadou 808 2008-09
Avw Aldola 849 2006-07
Avw Muoada* 364 2015-16
HAloUmoAn 649 2015-16
Mevidt 676 2011-12
MevtéAn 515 2011-12
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€) O pvag Me To péEyoto R ava otabuo:

Onwg daivetatl otov mivaka 4.7, n Héylotn pnviaia Tl tou R gudaviletal katd
mAsloPndia TOUC TPWTOUC HAVEC Tou ULSpoloylkoU €toug, SnAadn Oktwpplo,
NoEuBplo, AekéuPBplo, Toug PNRves dnAadn mMou o0 UETOG lval UEYLOTOG, UTIAPYXOUV
OUWC Kot e€alpEoelc OMoU AOYyw LOXUPWV TIANUUUPKWY eTtelcobiwv  epdavilouv
pEylotn StaBpwtikoTnTa Kol AAAOL HVeEG Tou €touc onwc MAeBapng kat Matoc. To
anmoAUTO HEYLOTO OnpeEwwBnke oto 2tabud tng HAUMOANG Omou o pAvag

No£uBpLog2005 eixe dtofpwtikdoTnTa R=4264.

Mivakag 4.7: MEyloteg pnviaieg TIHEC SLaBpWTIKOTNTAC VA oTaOUO

2TAOMOZ MHNAZ/ETOZ METIZTO MHNIAIO R
Ayloc Koopag 2/2013 1643
WutaAela 10/2010 944
Zwypddou 12/2005 1797
Avw Aooa 10/2015 1519
Avw Nudpada* 11/2013 531
HAwoUTOAN 11/2005 4264
MevibtL 5/2007 1740
MevtéAn 10/2015 1484

ot) Mepovwpéva enelcodia ava otadpo pe to péyoto R:

Onw¢ ¢aivetal otov mivaka 4.8, UTAPXOUV UELOVWHEVO TIANUUUPLKA ETTELCOSLA TTIOU
umopel va pepouv tepdctio cuvieAeoth SlafpwtikoTnTag, OMWG 1Y 0TV HALOUTIOAN,
otg 22/11/2005, petpriOnke ouvteleotnc 3919, nepimou 2.5 ¢opég peyaAlTEPOG
aplOudg amod 1o péco e€TAOlO0 ouvieheotn tou Aegkavomediou mou eivat 1650.
BA£mou e emiong OTL 0 UETOG ToU PEPOUV AUTA TA EMELOOSLA ELVOIL OPKETA LEYAAOG,
ETIOUEVWG UTIAPXEL YEVIKOTEPN CUOXETLON TOU OUVTEAEOTA R HE TOV GUVOALKO UETO,

ToUAA)LoToV o€ eminedo akpaiwv emelcodiwy.
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Nivakog 4.8: EMNEIXOAIA ME TO METIZTO R

2TAOMOZ HMEPOMHNIA ZYNOAIKOZ YETOZ (mm) | ZYNTEAEZTHZR
Ayloc Koopag 21/2/2013 85 1521
WutdMewa 21/9/2015 53 700
Zwypadou 27/12/2005 67 1721
Avw Nudpada* 21/2/2013 41 408
HAwoUmoAN 22/11/2005 238 3919
Mevidt 24/5/2007 72 1466
MevtéAn 22/10/2015 100 1326

{) ZuoxEtion eneloodiwv e HEYLOTO R pe Kataypad£G MANUHUUPLKWY CUUBAVTWV:

Evoladépov €xel n HeAETN Tou TPOdIA Twv akpaiwv enelcobiwv. Edv peletnoel
KOVELC aVAAUTIKA TA OMOTEAECHATA TOU TAPOVTOG Tipoypappato¢ Matlab aAAd kat
AAwv BLBAloypadikwy avadopwy, CUUTIEPALVEL EUKOAD OTL Eval EMELCOSLO pE TIOAU
uPNAO KATAYEYPAUUEVO GUVOALKO UETO (T.X. >50 mm), ev elvat anapaitnto nwc Ba
kataypapet uvpnAd ouviedeoty OSlaBpwrtikotntag R. Qotdéoco, €va  LoXupo
TANUUUPLKO cupBav oto omoilo sival Katayeypappévee INULEG o 08IKO Biktuo,
umepXeNloelg XELLAPPWY, KATAPPEVOEL KTplwy, amwAeleg {wwv, eilval oxedov
BéBato nwg Ba mapouoldoel MOAU peyalo cuvteleotn R.

JTN OUVEXELD TNG evOTNTAC £XOUV €TAeyel OAA TA TANUUUPLKA EMELOOSLO Ao
TOUG OKTtw otabpolg HeAéTnG TOU  Tapouciacav ouvteheoty R >1000
MJ*mm/ha/hr/year kal emiyelpeital n ouvdeor) touc He avodopeéC ot BAOCELC
6eboUévv  yla OUVEMELEC OTNV OLKOVOUIO KAl TOV OvOpWTIVO TIOALTIOUO.
JUYKEKPLUEVA, Ol avadopEC £xouv eTUAEYEL amt’ TNV LoTooeAba www.meteo.gr (otnv
evotnta Akpaio Qawopeva), Omou Kataypddovial OAa Ta akpoia Kalplka
daLvopEVA Kal Ol ETIMTWOELS TOUG avdA £TOC.

i)22-25/11/2005, HAloumoAn, R=3919

To peyalutepo emelcodlo Bpoxoypddou mou KataypAdpnke Kol OTOUC OKTW
otaBuoug eivat otnv HAloumoAn petaél Twv nuepopnviwy 22/11/2005 kat
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25/11/2005.0 OUVOAIKOG UETOC Tou Kataypadnke ntav 238 mm, &nAadn oe
Slaotnua TpLWV NUEPWY KataypAadnke UETOC (00G Ue To 60% TNG UEONC ETNHOLAG
Bpoxomtwong tou Aekavormediou tng ABnvac. EEloou evIUMwOLaKEG ival Ko oL TUUEG
Tou R mou &fdyovtal am TO OUYKEKPLUEVO emeloodlo, kabwg n Tt R=3919
MJ*mm/ha/hr mou kataypadnke eival mepimouv 2,5 dopég peyaAlutepn amo tnv
péon etnowa TR otnv Attikn, R=1643 MJ*mm/ha/hr, evw €attiog autol tou
eneloodiov kataypddnkav PEYLOTEG TLHEG OTO CUYKEKPLUEVO OTAOUO TOCO unviaia,
R=4264 ywa to purva NoéuBplo 2005 ( BAeme Nivaka 4.7), 600 Kal eTRola, R=6637 yla
10 USpoAOYLIKO €t0¢ 2005-2006 (BAéme Mivaka 4.5), mou elval kal oL PEYLOTEG o€
oUYKPLON L€ TOUG UTTOAOLTTOUG EMTA oTABOUG.

Avalutikotepa, To enelcodlo epdavilel Siapkela 71 wpeg Kot CUVOALKO UETO 238
mm. H péylotn évtaon ploawpou 130 eival ion pe 88.4 mm/hr, Kol onpUelwveTOL
Kata TG 24/11/2005 7:10-7:40, evw n OUVOAKN evépyela emelcodiou elvat
E=44.3MJ/ha. Kamola avoAuTIKQ OTOLXEld Yl TO OUYKEKPLUEVO ETIELCOSLO OTWC
e€dyovtal amno to npodypappa Matlab paivovtal otnv mapakdtw ekéva 4.2

M TO OUYKEKPLUEVO €TELOOOl0 umdpxouv oL €€nc avadopég otn Baon
Sebopévwy: Extetapéveg kabulnoslg oto 06ikd Siktuo, dlakomég kukAodopiag oe
Baowkoug 0bkoug afoveg, 365 KAROELG 0TNV MUPOOCPECTIKA yla AvtAnon uddtwy,

VEVIKOTEPEC MANUUUPEG O OAN TNV ATTLKN.

YEAR MONTH DAYSTARTDAYFIN  HOURSTAIHOURFIMN TOTALMIL RFACTOR

2005 5 29 29 4 15 16 68
2005 7 3 3 15 23 3l 280
2005 9 16 16 3 13 27 70
2005 9 22 22 20 22 21 129
2005 11 17 17 7 23 82 345
2005 11 22 25 12 11 238 3919!
2005 12 14 14 14 17 23 380
2006 1 3 5 5 13 40 576
2006 1 B B 19 21 17 239

2006 1 22 23 10 9 36 407

Ewkova 4.2: To enelcodio 22-25/11/2005 otnv HALoUTTOAN
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Mapatnpwvtog To mopanavw OSeSopéva TO €pWTNUA TIOU TIPOKUTITEL Elval TL
katéypadav ol dA\ot otabpol oTn CUYKEKPLUEVN NUEPOUNVIA;

Edv koltagel kaveig otn xpovooelpd tou Aylou Koopd Tmou Bploketal pOALG
Kamola XIAOUETpa and TNV meploxn tng HAloumoAng BOa mapatnproel mwg E€XEL
kataypadel mapOUolo eMeloOSI0 PE APKETA HEYAAO GUVOALKO UETO P=118 mm kot
Swapkela 67 wpeg (Ewova 4.3). EmutAéov, n pHéylotn évtaon HLoAwpPou
Sdladopomoleital apketd Kot ival ton pe 34.8mm/hr Kol CNUELWVETAL KATA TLG
24/11/2005 6:30-7:00, nmepimou pon wpa mpotol eudaviotel otnv HAloUmoAn,
TPAyMa Aoylkd av okedtel Kaveig tnv oxetky B€on twv dvo otabuwv, Kabwg oL
KaKkokalpieg petadidovrtal yevika amo Avon mpog AvatoAr), EVW n GUVOALKH EVEPYELA

EMELCOOI0U ETIONG APKETA ULIKPOTEPN (on e E=17.9MJ/ha:

ANAMYTIKA ENEIZOAIA ATIOZ KOZMAZ
YEAR MONTH DAYSTARTDAYFIN HOURSTAIHOURFIN TOTALMIL RFACTOR

2005 7 3 3 14 17 23 141
2005 9 16 16 3 10 15 6
2005 9 22 22 20 22 33 377
2005 11 17 17 ] 23 54 157
I 2005 11 22 25 13 8 118 623
2006 1 4 13 30 167
2006 1 18 21 17 95
2006 1 22 23 10 3 18 63
2006 2 6 16 3 34 340
2006 3 a8 22 11 18 79

Ewkova 4.3: 1o enewcodlo 22-25/11/2005 otov Aylo Koopd

Mapopola €ival n €OV  ylo TO OUYKEKPLUEVO EMELOOSL0 OTO OTAOUO TNG
Zwypadou, pe cUVOALKO UETO P=185mm Kal cuVOALK SLdpkeLa 68 WPES

(Ewova 4.4).

H péylotn évtacon MLOAwPOoU €ilval OPKETA Kovtd o€ ekeivn tou Aylou Kooud
130=30.4 mm/hr katd TNV nuepounvia Kat wpa 24/11/2005 7:10-7:40. H cuvoAikn

EVEPYELA TOU enelcodiou eivat E=29.3 MJ/ha
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L 'YEAR MONTH DAYSTARTDAYFIN HOURSTAIHOURFIN TOTALMIL RFACTOR

E 2005 9 15 16 16 13 20 11
} 2005 9 22 22 12 23 25 73
I 2005 11 17 18 1] 0 63 349
i 2005 11 22 25 12 185 892!
] 2005 12 14 14 14 17 16 76
f 2005 12 27 28 17 22 67 1721
} 2006 1 3 5 5 14 37 182

] 2006 1 22 23 10 3 21 69

Ewkova 4.4: 1o emeloodio 22-25/11/2005 otn Zwypadou
Ztov Tmivaka 4.9. o¢aivovtal ocuykpLtikd SLAdOopES TIUEG YL TO CUYKEKPLUEVO
oKkpailo emelc0610, OMWG AUTO KaTtaypAadnKe oToug TPELG oTabpoug, SnAadn:

Huepounvia évapéng, ZuvoAlkn SLApKeLa o€ WPEC, ZUVOALKOC UETOG, MEyLoTn évtacon

ploawpovu (130) oe mm/hr, Evépyela enelcodiov oe MJ/ha, ZuvoAiko R=E*130.

Mivakag 4.9: Z0ykplon PeTafl oTabuwyv yla to enelcodio 22-25/11/2005

2TAGMOZ | ENAP=H | AIAPKEIA | YETOZ 130(mm/h) | E R
HAloumoAn | 22/11/05 | 71 wpeg 238 mm 88,4 44,3 MJ/ha | 3919
Ay. Koopdc | 22/11/05 | 67 wpec | 118 mm 34,8 17,9 MJ/ha | 623
Zwypadou | 22/11/05 | 68 wpeg 185 mm 30,4 29,3 MJ/ha | 892

JUUTEPAOUATIKA, BAEMEL KAVEIG TTWC Ta akpaia emelcodia StadEpouv and otabuo

o€ 6nhadn éva emelwcddlo  mou HEYLOTO OUVTEAEOTNA

otabuo, endavitet

SloBpwtikOTNTOC OE OUYKeEKPLUEVO Bpoxoypddo pmopel va gpdavilel pla

ONMOVTIKA TR OAAQ HOKPLA art Tn PEYLoTn o€ Bpoxoypddo KovivAg andotacng.

ii)27/12/2005, Zwypadou, R=1721

2TO OUYKEKPLUEVO €MELOOSL0 BpoxomTwong o otabuog Zwypadou katéypale ta €€1C
HEYEDN: ZUVOALKOC UETOG P=67 mm, SLdpkela emeloodiov 29 wpec, amo Tig
2005/12/27 17:40 éwg tic 2005/12/28 22:00, pe péylotn éviacn podwpou 130=92.8
mm/hr mou kataypadnke otig 2005/12/27 17:30-17:40 . Emiong, n evEPyeLa TOU
eneloodiou unoAoyiotnke E=18.6 MJ/ha/year.

[43]



Ytn Baon Sedopévwy umtdpyouv avadopEc yia Xelpappouc mou Eexeilioav kot
napéocupav autokivnta, pe Woaitepn avadopd oto pépa TnG Eoxatidg, ya
EYKAWBLoHOoUC 08NywV 0T AUTOKIVNTA TOUC, TANUUUPEC O UTIOVELD, UAIKEC {NULEG.
iii) 24/5/2007, Mevidi, R=1466

JTO OUYKEKPLUEVO ETELOOSL0 Bpoxomtwong o otabuog Mevidt katéypade ta €€ng
HEVEDN: ZUVOALKOC UETOC P=72 mm, O8ldpkela emelocodiov 11 wpeg ,amo TG
2007/5/24/ 4:20 £wcg tig 2007/5/24/ 15:10, pe péylotn €vtaon podwpou 130=83.6
mm/hr mou kataypadnke otig 2007/5/24 10:50-11:20 . Emionc, n evépyela Tou
enelcodiou unoloyiotnke E=17.5 MJ/ha/year.

Itn PBaon dedopévwy umapyxel amAn avadopd ywo MANUUUPES, pe éudacn otnv
TOTIKOTNTA TOU PaLVOUEVOU, OTL TteplopioTnkav dnAadn oto MevidL.

iv) 12/10/2007, Mevidi, R=1025

2TO OUYKEKPLUEVO €ETELOOOLO Bpoxomtwong o otabudg Mevidt katéypade ta €€n¢
HEVEDN: JUVOAKOC UEeTOC P=44 mm, Olapkela emewcodiov 0.5 wpeg, amd TG
2007/10/12/ 17:50 é¢w¢ tig 2007/10/12/ 18:20, pe péylotn évraon plodwpou 130=84
mm/hr mou kataypdadnke otig 2007/10/12 17:50-18:20 . Emiong, n evépyela ToU
enelooblov unoloyiotnke E=12.2 MJ/ha/year.

Itn PBdon 6edopévwv eival n poévn avadopd mou dev €xoupe avadopEs yla
TMANUUUpPEC. A0 Ta Ppoxouetpikd Oedopéva Twv  UTIOAOUTWY  OTABOUWV
OUUTIEPALVOULE OTL TO GALVOUEVO NTAV TOTILKO.

v) 29/12/2012, NevtéAn, R=1179

2TO OUYKEKPLUEVO €MELOOSLO0 Bpoxomtwong o otabuog MNevtéAn katéypade ta €€n¢
LEVEDN: JUVOAIKOG UETOC P=204mm, Oldpkela emelcodiov 53 wpeg, amo TIG
2012/12/29/ 7:10 €wc tig 2012/12/31/ 12:40, pe péylotn évtaon podwpou 130=34
mm/hr mou kataypadnke otg 2012/12/30 5:20-5:50 . Emiong, n evépyela TOU
enelwooblov unoloyiotnke E=34.7 MJ/ha/year.

Itn Baon debopévwy €xoupe avadopEC yLa EKTETOUUEVES {NULEG OE UTTOSOUEG Kall
Ktipla amo TG mMANUUUPEC .

vi) 21/2/2013, Aylog Koouag, R=1400

JTO OUYKEKPLUEVO ETIELCOSLO Bpoxomtwong o otabuog Ayloc Koopag katéypale ta
€€NC HeyEDBN: ZUVOALKOG UETOG P=85m, Sldpkela emelcodiou 13 wpeg, amo Tig
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2013/2/21/ 22:20 €wg T 2013/2/22/ 11:10, pe péyotn évraon poawpou 130=70
mm/hr mou kataypadnke otg 2013/2/21 9:40-10:10 . Emiong, n evépyela TOU
enelwooblov unoloyiotnke E=20 MJ/ha/year.

Itn Baon 6ebopévwy EXOUUE avadOpPEC YLOL EKTETAUEVEG TIANUUUPEG OTNV ATTIKN,
yla xelpappoug mou Eexeidloav Kal mapéoupayv autokivnta, pe paAtota 1 Buua.

vii) 19/7/2014, HAwoUToAn, R=1256

2TO OUYKeEKPLUEVO emelocodlo Bpoxomtwong o otabuog HAloumoAn katéypalde ta
€€NC HeYEDN: JUVOAIKOG UETOC P=56m, Sldpkela emewcobiov 4 wpeg, Oamo TIG
2014/7/19/ 12:50 €wg tig 2014/7/19/ 16:40, pe péylotn évtaon podwpou 130=82.4
mm/hr mou kataypadnke otic 2014/7/19 12:50-13:20 . Emiong, n €vépyela TOU
enelcodiou unoloyiotnke E=15.2 MJ/ha/year.

Ytn Baon Sedopévwy £xoupe amAn avadopd yla TANUUUPEC oTNV ATTLKA.

viii) 24/10/2014, Meviéi, R=1151

JTO OUYKEKPLUEVO ETELOOSL0 Bpoxomtwong o otabuog Mevibt katéypade ta €€ng
HEYVEDN: ZUVOALIKOG UETOG P=74m, Slapkela emelcodiov 12 wpeg, and tg 2014/10/24/
7:10 éwg tg 2014/10/24/ 19:40, pe péylotn évraon podwpou 130=71.2 mm/hr mou
kataypadnke otic 2014/10/24 14:50-15:20 . Emiong, n evépyela tou emelcodiou
urnoloyiotnke E=16 MJ/ha/year.

Jtn Paon O&edopévwyv £xoupe avadOpEC YlO EKTETOPEVEG KOTOOTPODEC O
autokivnta kKat akivnta.

ix) 22/10/2015, Mevidt, R=1324 kot MevtéAn, R=1326

JTO OUYKEKPLUEVO €TeLcOdlo Ppoxomtwong ot otabuol Mevidt kot MNevtéAn
katéypapav ta £€NG HeyEON avtiotolyo: JUVOAIKOC UETOC P=121mm kot 100mm,
Sddpkela emelcodiov 18 wpeg aupdotepol, amd tig 2015/10/22/ 1:10 £wg TIg
2015/10/22/ 18:50, pe péylotn évraon pioawpou 130=48.4 kat 60 mm/hr mou
kataypadnke otig 2015/10/22 12:00-12:30 kot 9:30-10:00 avrtiotowa. Emiong, n
EVEPYELA TOU emeloobiov umoloyiotnke E=27.3 kat 22.3 MJ/ha/year avtiotolya.

Ytn Baon Sedopcvwy £xoupe avadopég yia 4 Bupata os Mevidt kat Kapatepo, 3500

kAnoeLg otnv NupooPeotikn. Eival n o évtovn mAnppupa twv tedevtaiwy 10 eTwv.
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MNapoakdtw, otov mivaka 4.10 mapouctaloviol TA OTOLKED TWV — aKpOiwv
enelcoblwv oe Sldpkela BpoxOMTWONG KAl CUVOALKOU UETOU, OMwE Kataypadnkav
OTOUG otaBupolg NG TEPOXNG MEAETNG, OnAadn ekelva HE TN UEYLOTH
SloBpwtikdTNTA KATA TN SLdpKeLa OANG TNG XPOVOOELPAC. Ta avaAUTIKA OTOLXELQ TOU
kKaBe enelcodiov Bpoxomtwong yia kabe otabud PBpilokovtol OTO MOPAPTAMAL.
MapatnpoUUE WG N SLAPKELD TWV AKPOLwY EMELC0SIWY 0TOUG OTABUOUC HEAETNC
Kupaivetal and 10 éw¢ 71 wpeg, UE TA EMELOOOLO HE TN UIKpOTEPN SlApKeELla va

€xouv ouvnBwc peyaAutepec evtaoels Bpoxnc (130) kat avtiotpoda.

Nivakag 4.10: NPO®IA EMNEIZOAIQN ME TO METIZTO R

2TAOMO2 HMEPOMHNIA | YETOZ(mm) E 130(mm/h) R
HAlouToAN 22/11/2005 238 44.3 88.4 3919
Zwypddou 27/12/2005 67 18.6 92.8 1721
Mevibt 24/5/2007 72 17.5 83.6 1466
Mevibt 12/10/2007 44 12.2 84 1025
Mevtéln 29/12/2012 204 34.7 34 1179
Ayloc Koopag 21/2/2013 85 20 70 1400
HAwoUmoAN 19/7/2014 56 15.2 82.4 1256
MevibL 24/10/2014 74 16 71.2 1151
Mevist 22/10/2015 121 27.3 48.4 1324
Mevtéln 22/10/2015 100 22.3 60 1326

4.4. Aepelivnon EUUECWV UTLOAOYLOUWYV ouvteAeoth R

O avaAuTIKOG UTIOAOYLOUOG Tou cuvteAeotr paydalotntag Bpoxomtwong R yivetal
XPNOLLOTIOWWVTAC TI OXECELS TIOU Teplypadovtol oto keddAalo 2.3. AUTEC TIG
OXEO0ELG XPNOLUOTIOLEL KAl TO TMPOYPAUA Ylo TOUG UTTOAOYLOMOUG Tou. Amapaitntn
npolmn6beon yla va xpnoiwomoinBolv amoteAel n UMAPEN HOKPOXPOVIWV  Kal
aflomotwv dedopuevwv BpoxNng, Kot LAALOTA LE XPOVIKO Bripo omwodnmote
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ULKPOTEPO TOU HLOOWPOU yla va givol ePIKTOC 0 UTIOAOYLOHOG Tou deiktn 130. Ta
debopéva autd MOANEG Popég Sev eival SlabBEoua, Kot ylo vou OVTLLETWITLOTEL AUTO
g€xouv avantuxBel Sladopes EUMELIPIKEC OXEOELC YLO TNV EKTINGN ToU R.

Yrnidpxouv 800 KATNYyopLleG BACLKWY CUCKETIOEWYV yLa TNV €KTiINON TLwV R Bdaoel
EUMELPIKWY OXEOEwV. H Tpwtn elvatl n ameuBeiag cuoxetion tou R pe tn péon
eTnol Bpoxomtwon. Tn CUOXETION AUTH £€XOUV ETLXELPNOEL TOoo ol Renard and
Freimund (1994), ue eUpog debopévwy amo tnv emikpadtela Twv HMA, 600 kot AAAEC
opadec smotnuovwy, otnv mAstoPndia e€ayovtag OXECELC UE TOTILKO XOPAKTI PO
mou 8ev umopouv oe kauia Tmepimtwon va xpnolpomnotnBouv pe aflomiotia otov
EA\aSIkO Xwpo. e eminedo Meooyelakng Askavne evdladépov mapouaotalel n
ouoxEtion mou enxeipnoav ot Torri et al (2006), pe Sebopéva amo tnv MepLOxn TG
ltaAiac. Xtov EAANVIKO xwpo €xel emixelpnbel n o ocuox€ton etnolag
Bpoxomtwong-cuvieAeot SlaPpwtikotntag  and Ttov Baxafuwwdo (2014), pe
SdebSopéva amnod to AvatoAiko Alyaio.

H 6eltepn Katnyopila cUOXETICEWY yla TNV €KTiKnon Twwv R BAoEL gumeLlplkwY
oxéoewv elval ekelvn 6mou o0 cuvteAeoTAG R UTOAOYIZETAL EUMELPLKWG, AVA £TOG Kall
oxL ameuBeiag¢ ouVOAIKWG, MHEOW Tou urmoloylopou tou MFI (Modified Fournier
Index), evog Oeiktn ToOU €l0Ayel TAEoV TNV €TOLO BpoxOmTtwon Kol OXL Tn HEon
€TAOLW, OANA Kal TN pnvioia Bpoxomtwon. OgpeAlWTNE TNG CUCXETIONG QUTAG
unnpée o Arnoldus (1977), o omoiog e€nyaye oxéong yla tTnv meploxn tou Mapokou,
Kol akoAouBnoav ot Renard et al (1994), Baowopevol oe Sebopéva Bpoxoypadwv
ano TG HNA. Ze eninedo EAANVIKOU Xwpou €XeL yivel mpoomabela cuoxETiong amnod
Tov BaxoBwAo (2014). Mua xpriolun emwonpaven eivat otL o deiktng MFI adopa
OUYKEKPLUEVN XPOVOAoyla, EMOPEVWG EAV N eKTiNON Tou R yivel amod tov dsiktn MFI
Ba mpémel MPpwWIA va UTOAOYLOTEL Ryl OUYKEKPLUEVO USPOAOYLKO €TOG Kal
0KOAOUOwWG oo ekTuNBOoUV TIUEG yLa OAQ T £TN UTTOAOYLLETAL N HECN TLUN.

Onw¢ eUKOAO UMOPEL VAL CUUTIEPAVEL KAVELG OL OTIOLOL CUCYETLOMOL yivovtal givat
OE TOTIKO XOPOAKTPO KoL OEV EXEL ETUKPATOEL OKOMN KATIOLO OXECHN TIAYKOOLLOG
KAlpokag. EMopévwg yla Tnv mepLoxr HEAETNG Tou eEETALOUME, TNV ATTIKNA, £XOVTAG
w¢ 6edopévo mwe ta mpwtoyevr OSedopéva  SeKAAEMTWYV PPOXOMTWOEWY TOU
enefepyaotnkav €xouv dwoel opBa anoteAéopata, Oa e€etdocou e TNV opboTNTA
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TWV OXECEWV EUMEIPIKWY UTIOAOYLOUWY Tou TipoavadEpOnkav. Ol OXEOELG
eplypadovtol avoAUTIKA TTapoKATW, Kal otoug Tivakeg 4.11, 4.12, 4.13 daivovral
T 0PAALOTO TIOU TIPOKUTITOUV OE OX£0N UE TOUC AVAAUTLKOUG UTIOAOYLOOUC.

Pet: (Méon) etola Bpoxomtwon

Pi(unv):péon punviaio Bpoxomtwaon Tou pnva i

12
MFI = [ (PiGuv))?]/Pet
1

o) Eppeon ektipnon tou ouvteAeotn R péow tou Pet
Eumelpikég ox€oelg:

al. Renard et al:

R=587.8-1.219*Pet+0.004105*Pet/2, P(1)et<850mm (HIMA)
MINAKAZ 4.11. EMME2OZ YMOAOTIZMOZ R MEZQ) RENARD

STAOMOZ P(u)et R Matlab(npwtoyevn) R ektipnon(Renard) IXETIKO ZPAApa
Ay Koopag 390 mm | 1402 736 47%
Zwypadou 562 mm | 2022 1200 41%
WutdMewa 362 mm 824 684 17%
MevtéAn 755 mm | 1781 2007 -12%
Mevidt 571 mm | 1888 1230 35%
HAwoUmOoAN 471 mm | 2343 924 60%
Avw Aoola 531 mm | 1871 1097 41%
Avw Nudada | 416 mm 776 791 -2%
MEZOz OPOZ | 507 mm 1643 1083 31,8%
MapatnpAoeLs:

Ot TIpég P(p)eT kot RMatlab (mpwtoyevn) e€ayovtat ansuBeiag amod To mpoypapuo
UTTOAOYLOMOU, EVW OL TWEG ReEKTIMNON amo TNV eUMeLlpLkr) oxéon Renard. To oXeTko
odaApa urtoAoyiotnke amo Tov TUTO:

IXETIKO ZdAaApa= (RMatlab- Rektipunon)/(RMatlab)

To HECO OXETIKO 0dAAUA UTIOAOYIOTNKE QO TOV PEGO OPO TNG AMOAUTNG TLUAG TwWV
ETUUEPOUC OXETIKWV ODAAUATWVY.
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MapatnpoUpEe MwWE N EUUEDN ekTipnon katd Renard dev eival aflomiotn Siott
UTIOEKTLIAEL OTLG TIEPLOCOTEPEG TIEPUTTWOEL TOV OUVTEAEDTH R, pe ocuvnABeLg TLUEG
umoektipnong amo 30 £wcg 50%. EMopévwe MpEmel va avalntriosl Kaveic KaAutepn

HEOOSO CUOXETIOMOU ELTE VO KAVEL TOV AVOAUTIKO UTIOAOYLOUO.

a2.Torriet al:
R=3.08*P-944 (Itahia)
MINAKAZ 4.12: EMMEZOZ YNOAOI2ZMO2 R MEZQ TORRI

ITAOMOZ P(p)et R Matlab(npwtoyevr}) | R ektipnon(Renard) IXETKO ZPAApa
Ay Koopag 390 mm | 1402 257 81%
Zwypadou 562 mm | 2022 787 61%
WutdAela 362mm 824 170 79%
MevtéAn 755mm 1781 1381 22%
MevibL 571.2mm | 1888 815 56%
HAwoUmoAN 471.7mm | 2343 508 78%
Avw Aoola 531mm 1871 691 63%
Avw NMudada | 416mm 776 337 56%
ME20Oz OPO% | 507mm 1643 618 62%
MapoatnpnosLg:

OL TiuEG P(p)et kat RMatlab (mpwtoyevn) e§dyovtal ansuBeiag and to mpoypapua
UTIOAOYLOMOU, €VW OL TWWEG Rektipnon amod tnv eunelpiky oxéon Torri et al.To
OXETIKO odAApa uTtoAoyioTnKe amod Tov TUTO:

IXETIKO paApa= (RMatlab- Rektipnon)/(RMatlab)

To HECO OXETIKO 0dAAUA UTIOAOYIOTNKE OO TOV PEGO OPO TNG AMOAUTNG TLUAG TwV
ETUUEPOUC OXETIKWV ODAAUATWV.

MapatnpoUUE WG N EUUEDCN EKTIUNON KATA Torri UTIOEKTIMAEL OE TTOAU PEYAAO
BaBud tov ouvteheoti R, katL to HECO OPAApA TIOU TPOKUMTEL 62%  Kpivel
QIAYOPEUTIKN TNG XPNon autng tng uebodou ekTipnong, TOUAAXLOTOV yla ThV
neploxn MeAETNG mou efetaloupe. Emopévweg mpémel va avalntnoel Kovelg AAAn
HEOOSO GUOYETIOMOU E(TE VO KAVEL TOV AVOAUTIKO UTTOAOYLOUO.
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a3. BayxapBiwAog, 2014:

R=3.41*P(u)et-382.4 (EN\&50)

MINAKAZ 4.13: EMMEZOZ YNOAOTIZMOz R ME2Q BAXABIQAOQY, 2014

ITAOMOZ P(p)et R Matlab(npwtoyevr)) | R ektipnon(BaxoBilwAog) | IXETKO ZPAApa
Ay. Koopdc | 390mm | 1402 947 32%
Zwypadou 562mm 2022 1534 24%
WutdAela 362mm 824 852 -3%
MevtéAn 755mm 1781 2192 -23%
Mevidt 571.2mm | 1888 1565 17%
HAwoUmoAN 471.7mm | 2343 1226 48%
Avw Aoola 531mm 1871 1428 23%
Avw Nupada | 416mm 776 1036 -33%
MEZO%z OPOz | 507mm 1643 1347 25%
MapatnpAoeLs:

Ot Tipég P(p)eT kat RMatlab (mpwtoyevn) e€ayovtat aneuBeiag amod To mpoypapuo

UTTOAOYLOMOU, EVW OL TWEC ReKTIUNON QO TNV EUMELPLIK OX€on Katd BayoPlwAo

(2014). To oxetikd odAApa UTTOAOYLOTNKE ATIO TOV TUTIO:

IXETIKO XpaApa= (RMatlab- Rektipnon)/(RMatlab)

To HEoO OXETIKO 0dAAUA UTIOAOYIOTNKE OO TOV PEGO OPO TNG AMOAUTNG TLUAG TWV

ETUUEPOUC OXETIKWV ODAAUATWV.

MapatnpoUpue MwG n €UUEcn eKTipnon katd BaxofwwAo 2014, ektipdel o€

LKOVOTIOLNTIKO BaBuo

Tov ouvteAeotr) R, T0O00 OTOUC ETUEPOUG OTAOHOUC, ME

e€aipeon tnv nmepintwon tng HALOUTOANG, OGO KAl OTOV PECO OPO avA TNV ATTLKA.
Quolkd, BaoLkOg TOPAYOVTIAG OTOV  LKOVOTIOINTIKO ~ OUOXETIOMO TIOU TIPOEKUYE
elval mwg n meploxn HEAETNG oV eEeTATOUE BPILOKETAL APKETA KOVTA OTLG TIEPLOXES
HEAETNG OTOU XpnoLomolOnkav ta dedopéva yla va mpotabel n oxeon, EMOUEVWG
anoteAel olyoupa éva Kald epyaleio yla UTOAOYLOHOUG €VTOG EAAaSLIKOU Xwpou
aAAQ TIPEMEL va XpnoLomolnBel pe emipUAAEN KoL KOTOTILV TIEPALTEPW MEAETWV yLa
UTTOAOYLOHOUG €KTOC EAASIKOU XWwpou.
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B)JEppeon extipnon tou R péow tou deiktn MFI:

Apxlk@, yla va umoAoyloBel o Seiktng MFI, mpémel va yvwpilovpe akplpwg tn
OUVOALKN) Hnvialo Bpoxomtwon yla KaBe pnva. EMOUEVWE O OUYKEKPLUEVOG
OUCXETLOMOG lval To XpovoBoOpog amod Tov MPonyoUUEVO, Kal 0 CUVOUAOUO UE TO
otL ev avapévetal vo Swoel KOAUTEPA AMOTEAECUATO CUOCXETIONG, ETUAEYOULE Vol
€EETACOUE LOVO TPELG LETEWPOAOYIKOUC oTaBoUC,

1. tov Aylo Kooua
2. tnv Nevtéln
3. 10 MevibL

Ot urmtoAoylopol TG Bpoxomtwong ava pnva eival Suvatov va yivouv pe moAAoUG
TPOMOUG. 2TtnV Tapoloa epyacia ol umoAoylopol yivovtat pe tn PonBela
UTTOPOUTIVAG TOU KUPLOU TIPOYPAUMOTOC UTIOAOYLOMOU TIOU XPNOLUOTIOL|COLE, EVW
Ta apyxeia e§0dou petadépovral kateuBeiav oe apyeio txt kal amnod ekel o excel ywa

TOUC TIEPOALTEPW UTIOAOYLOMOUG. TUAUA TNG UMOPOUTIVOG SIVETOL TAPAKATW OTNV

gwova 4.5:

Z2E3 TYIOACTIEMOE MHNIAIAL FAI MEEZHE ETHIIAL EPOHONTREHT
ZE4 - mesheth=iarrowoptwsh=sumimil imsters (1:x) ] frange+1Z
ZEE

ZEE

2E7 - =

2E8 - 3=0:

2EF - for i=1:{x-1)

270

271

272 - if [month{i)]-monthi{i+l)]~2<0.1

273 - spm=spmdmi limeters (i) ;

- al=e

275 - 4=9+1:

27E

277 - smnrount (] | Sooumnd | =um) ;

278 - pearcount {j]=pearii]

275 = monthoount () =month (i)

280 - =um={;

281 - and

282

283

284 - e

ZBE - monthrain=table { mmoount' , pearcount'  monthoount' )
2BE - writetable (monthrain):

287
288

Ewkova 4.5: Kwdikag umtoAoylopou pnviaiag Bpoxontwaong
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Eniong tunuo tou apyeiov excel

oto omnoio umoAoyiotnke o deiktng MFI yia to

uSpoAoyLko €tog 2005-06 otov Aylo Koopd Sivetal otnv mapakdtw ekova 4.6:

sumpi®2 pethsio |mfi

total rain year

b
185
13
78
69
a6
33
0
27
4
0
27

2005
2005
2005
2006
2006
2006
2006
2006
2006
2006
2006
2006

month
10
11

=
kM

L= = B = R L I I ]

2005-06

pir2
36
34225
169
6084
4761
2116
1089
0

729
16

0

729

L
49954

Ewkova 4.6, Excel YtoAoylopoU MFI 2005-06, Aylog Koopadg

438 102,365

Toa amoteAéopata Tou deiktn MFI yia toug otaBpoug tou Aylou Koopd, tTng MevteAng

kal Tou Mevidiou avd €tog aAAd Kot cUVOALKwG daivovtal otov mivaka 4.14. O

€\eyxog TN opBoTNTAC TWV EPpecwV uTtoAoylopwv R=f(MFI) daivovtat otoug

miivakeg 4.15 kat 4.16.
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Mivakag 4.14: Asikte¢ MFI avad otaBuo

ETOZ Ayloc Koopag MevtéAn Mevidt
2006-07 64 159,8 129,7
2007-08 48,7 63,6 68
2008-09 53,3 100,5 60
2009-10 56,0 100,9 82
2010-11 74,5 133,3 106,5
2011-12 63 73,8 81,8
2012-13 106,1 190,2 127,7
2013-14 58,1 90,4 98,9
2014-15 109,4 120 124,8
Méoog 73,5 103,2 87,9
‘Opog
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B1)Ektipnon péow oxéong Renard and Freimund :

R=95.77-6.081MFI+0.477MFI*2, MFI>55
R=0.07397MFI*1.847, MFI<55

Mivakag 4.15: Extipnon R=f(MFI) péow Renard

JTAGMOI MFI RMatlab RRenard IXETIKO IpaApa
MevidL 87,9 1888 3246 -71%

Ayloc Koopag | 73,5 1402 2225 -58,7%

MevtéAn 103,2 1781 4548 -155%

Méoog Opog 88,2 1690 3340

Mapatnpoupe Ot Ta opdApata tng neBodou eival oAU peydla kot o€ cuvduaoud
LE TOUC TIOAUTIAOKOUC UTIOAOYLOMOUC TIOU TIPETEL VA KAVOUUE OE OXEON HE TIG
EKTLUNOELC TNG TIPONYOUHEVNC HeBOSoU cuumepaivoups OTL n oxéon autn Sev €xeL

xpnowotnta otov EAMad ko xwpo.
B2) Extipnon péow oxéong BaxaBiwAou (2014):
R=17.34*MFI70.9376

Mivakag 4.16: Ektipnon R=f(MFI) péow BaxoBwwAou, 2014

STAGMOI MFI RMatlab RBaxoaflwAog | IXETIKO ZPAApa
Mevidt 87,9 1888 1152 38,9%

Ayloc Koopag | 73,5 1402 974 30,5%

MevtéAn 103,2 1781 1340 24,7%

Méoog Opog 88,2 1690 1155

MapatnpoUpe OTL n oxéon oauth Olvel KOAUTEpA QMOTEAEOUATA, TIPAYUO
duololoyikd  epocov  Snuoupyndnke  ocuMAéyovtag Sebopéva EAANVIKAG
Erukpatelag, Opws Sev KATadEPVEL VO TIPOCEYYLOEL TO ATMOTEAECHA KAAUTEPA ATTO TO
OUCXETIONO HEOw TOUu P(uéoou etnolou) kat Oedopévou Twv TOAUTTAOKWY
UTTOAOYLOMWYV TIOU QTALTEL KATAANYOUUE TwC N Xprion tg oxéong Se cuviotatal,
TOUAQXLOTOV YLOL T CUYKEKPLUEVN TIEPLOXA UEAETNG.
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4.5. H duaBpwtikotnta otnv Eupwrnn ko n REDES

H Baon 6edopévwv SLafpwTikOTNTAC TNG BPOoXOMTWONG O €UPWTAIKN KA{paKa
(REDES-Rainfall Erosivity Database on the European Scale) nepl\appavetl dedouéva
Bpoxomtwong uPNnAAG XPOVIKAG avaAuong Kol TIHEG Tou ouviedeoti R amo 1.500
Teplmou  BpOXOUETPIKOUG oTaBuoUlg, €vtog tng Eupwmng. Ol XPOVOOELPEC TOU
xpnotpormnotlouvtal otoug dtadopoug otabuoug €xouv péon TN ta 17.1 €tn ava
otaBuo. Ta dedopéva Katakpnuvicewv mou cuAAéyovtal amo T Stadopeg XWPES
NG Eupwmng €xouv XPOVIKEG avaluoelg amo 5 min éwg 60 min. O cuvteAeotig R
TIoOU UToAoyileTtal OTO XPOVIKO PBrpa tou KaBe otabuol, HECW OUVTEAEOTWV
METATPOTIAG KOL YPOLHLKWY CUVOPTACEWY TAAVEPOUNONG LETATPETETOL OTN XPOVLKNA
avaiuvon twv 30 min wote va emntteuxbel opoloyévela Twv dedopévwy. Mpoaooxn
xpelaletatl otav dedopéva 60 min XPNOLUOTOLOUVTAL WOTE VA KNV umotiunBet to R.
N’ outo to okomod ta dedopéva twv 60 Min TPEMEL va cuvodelovTal anod Evav
OUVTEAEOTH UETATPOTNAG, KOl HOVO TOTE HmopoUlV va xpnolpomotnBolv yla tnv
EKTiHNON TOU ouvteAeotn R omou dev udiotavtatl uPpnAng avaluong dedopéva.

OL XpOVOOELPEG TWV KATAKPNUVIOEWY KUpaivovtoLl arntd 5 €tn €éwg 40 £tn. e OAeg
oXeOOV TIG XWPEG, N SLAPKELA TNG XPOVOOELPAG avA oTaOpO €lval TEPLOGOTEPO ATO
10 xpovia. H dadikacia maAvdépounonc kata Gauss (GPR) xpnotlpomnoleitat ya va
TapeUPAAEL TIG TIUEG KABE otaBuol tou cuvteleotr R og éva eupwmnaiko xdaptn
SoBpwtikOTNTAC TNG PBpoxomTwong (Ewova 4.7). O petaPAntéc  mou
xpnotwgormowovvtal ywa tnv TapepBoAi Tou ouviedeoty R eival Siddopa
KALLOTOAOYIKA OTOLXElD (OUVOALKN) KQTAKPNHVLON, ETIOXLOKEG BPOXOMTWOELS, N
KaTaKkpiuvion Tou énpotepou/uypol pnva, n péon Bepuokpacia), To UPOUETPO Kal
TO YeWypadLKO TMAATOG/YewypadLKO UAKOC.

H péon tur tou ouvteleot R otnv EE umoloyiletat oe 722 M) mm hat htyr?, pe

TUTLKY amOKALON TS TaEew Tou 478.6 MJ mm ha™ h™ yr. O tiuéc Tou ouvteleoth
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Kupaivovtat amo 51.4 éwc 6228.7 MJ mm ha™ h™ yr?, pe tic ubnAotepeg TLpéc

(> 1.000 MJ mm ha?' h™? yr') va cuvavtivtat otn Meodyelo Kat oTic AANTUKES
TEPLOXEC KO TLC xapunAdtepec Téc (Ayotepo amd 500 mm MJ ha™t h* yrl) ot
ZKAVOLWVOPLKEG XWPEG. ZTOV TOPAKATW XAptn daivetal n Xwplkn UeTaBoAn tou
ouvtedeotn R ava tnv Eupwnaikn Evwon, onwg auth umoloyiotnke ar’ tn Bdaon

S6ebouévwy REDES (Namanétpou, 2017).
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Ewkova 4.7: Xaptng Stafpwtikotntag tTng Bpoxontwaong otnv Evpwnn
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‘Evaig GANOC XAPTNG TTOU GUVOSEVUEL GUXVA TOV XAPTN SLaBPWTIKOTNTAC TNG
Bpoxomtwong, elval o Xaptng MUKVOTNTAG TNG StaBpwtikotntag (erosivity density). H
gévvola Slafpwtikotnta TnG Bpoxomtwong, aventuyuevn oto KeddAawo 2.4,
XPNOLLOTIOLELTAL YLO TNV EK TWV UOTEPWVY 0€LOAOYNON TwV HOTIRWY TNG
SLaBpwTtikdTNTAG TNG BPOXOTTTWONG KoL TOU €60UG TWV BPOXOTTWOEWV TIOU
geUMAEKovVTAL oTa SLaBPpwTLKA YyeyovoTta otnv Eupwrn. MeydAn mukvotnta
SLaBpwTkdTNTAG ONUALVEL TTWG TO BPOXOUETPLKO KOBEoTWG Xapaktnpiletal ano
Katatyldeg uPnAng Evtaong Kal PKPAG SLAPKELAG, EVW ULKPH TIUKVOTNTO
SaBpwtikdTnNTAg ONUaivel opaAotepa emelcodila Bpoxng Le peyaAutepn didpkela. H
ETAOLO TTUKVOTNTA TNC SLOBPWTLIKOTNTAC ELVOL OUCLOOTLKA TO TINALKO TNC HEONG
€TNOLAG SLABPWTIKOTNTOC PO TN PEDN €Trola Bpoxomtwon. H mukvotnta tng
SLaBpwtikoTnTaC (a) ekdpdletat oe povadec MJ ha™' h't (Panagos et al., 2015). Eival:
a=R/P, omnou:

R: n péon etriota SlaBpwtikdtnta g Ppoxomtwonc (MJ mm hat h™yr?)

P: n puéon etriota Bpoxomtwon (mm yr?)

ISlaitepa vPnAn mukvotNTa SLOPPWTIKOTNTAC TapATnPEital otnv ItaAla, TIg
Bopeleg Aktég tng Adplatikng kot ta Mupnvaia Opn (Ewova 4.8.), émou o
ouvteAeotng R elval €wg Kat 5 dopeg uPnAodTeEPOG amod To moco NG BpoxomTwaong.
AvtiBeta, n katavoun NG Bpoxng elvat moAL opaAdTEPN OTLG POPELEG TIEPLOXES TNG
Eupwrning (Bopela lepuavia, MAAia kat OAMavdia), omou oxetikd uvPnAd mood
Bpoxomtwoewv £xouv Hikpotepn StaBpwtikr) dpacn (Panagos et al., 2015).

H mukvotnTa SloBpwtikdtnTog €xet péon T 0.92 MJ ha™ h, pe petafAntotnta
mou Kupaivetat amd 0.1 éwc 4.47 MJ hat h. Auty n uvdnAf petapAntotnta
UTTOYPAUULZEL TO yeyovog OTL N SlaBpwTtikotnta tng Ppoxomtwong dev efaptatal
OTOKAELOTIKA KOl HOVO OO TO TMOCO Twv Ppoxonmtwoswv. Katd ouvemela, eival
aduvatov va TpoPAedBel o ouvteheotic R otnv Eupwmn o omoiog Paociletal
QTOKAELOTIKA ota eTtineda Twv Bpoxomtwoswy. Mepidepelakd potifa pmopouv va
QAVayVWPLOTOUV, KAl TIPOAO TIou e§LOWOELG TTOALVOPOUNCNG UIopEL va avartuxBouy,
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6ev umopolv va enektaBolv o QGAAEC TEPLOXEC HE OLAdOPETIKA  KALLATIKA
xapaktnplotika (Panagos et al., 2015).

O SeikTng MuKVOTNTA SLOBPWTIKOTNTOC ATELKOVIIEL O TL 0 oUVTEAEDTNC R ava povada
Bpoxomtwong eival e€alpeTikd HeTAPANTOC. Q¢ K TOUTOU, N €MAOYH TWV EELOCWOEWV
EUUECWY UTIOAOYIOUWY TIPETIEL Vol YiveTol pe Olaitepn Mpoooxn Kol TPETEL val
Baoiletal oe TOTUKEC UEAETEC TOU KAlpaTOC Kol o Sedopéva uPnAng XPOVIKAG
avaAuong. OL xwpeg Tng Meooyeiou Kot oL TTEPLOXEG TWV AATIEWV EXOUV HILOL OXETIKA
vPnAn mukvotnTa StaBpwtikotnTac Kot uPnAn cuxvotnta Katalyibwv o oxeon e
N Bopela Eupwmn, 6mou n mukvotnta SafpwtikdtnTag ival moAl xaunAotepn
(Ewova 4.8). EmutAfov, n afloAoynon Tng mukvotntag SLaBpwTlkOTNTOG Kol TWV
neploxwv mBavou kwduvou Tou cuvdualouv XaUnAEG MOCOTNTEG PBPOXOTTTWOEWY
pe vPnAn mukvotnTa SLaBPWTIKOTATAG, UTTOSNAWVEL OTL OL TTEPLOXEC TNG Meooyeiou
gxouv tov upnAdtepo kivbuvo OxL povo oe yeyovota Sldfpwong, aAAd Kol o€

gudavion mMAnpuuupwy n/kat Aswpudpiac.
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Ewkova 4.8: Xaptng tng mukvotntag dtafpwrtikétntag otny E.E.
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H mukvotnta SlaBpwTlkOTNTOG MUMOPEL va OUVELODEPEL OTNV OvVAyVWPELON TWV
neploxwv mbavou kwvduvou, AapBavovtag unodn to moco TG Katakpriuviong. O
pHeyaAUTepoC Kivbuvog evtomiletol O TEPLOXEC OMOU N XOMNAR HEon etnola
Katakprnuvion cuvodevetal and vPnAn dtafpwtikotnta. Etol, N dkpwg dtafpwtiki
Bpoxomtwon emdpd ot paKkpAg TepLodou &npa edadn mou cuvnBwC TMpPoKaAel
peyaAn nua kot ocuvEetal pe €va oAU uPnAo kivbuvo mAnuuupag. H katnyopia
aut) opiletat w¢ o UYPNAOTEPOG OUVOALKOG KIVOUVOG HE TLUEG TIUKVOTNTOG
SLaBpwtkoTTAC peyolUtepec amd 1,2 MJ hat ht. O xapn\dtepoc kivSuvoc
EVIOTUIIETAL O EKEIVEG TI( TEPLOXEG OTMOU, TOPOAO ToU Ta €TAOLL eminmeda
Bpoxomtwong eivat uPpnAa, n BpoxomTwaon £ival OYXETIKA OLOLOYEVWG KOTAVEUNHEVN
KOl WG €K TOUTOU €xeL XaunAn SiaBpwtikotnta. Znpd e€dddn evromilovtal otnv
Kevtpkn kat Notwa lomavia, otn ZikeAia, otn Zapdnvia, ota EAANVIKA vnold, otnv
Kumpo, otn Poupavia kat otnv Kevtpik Ouyyapia. Meploxeg g IpAavdiag, tou
Bopelou Hvwpévou Baolheiou kat pikpd Ttunpata te Feppaviag, moapouvoialouvv Tov
XOUNAOTEPO KiVOUVO HE TLEG TIUKVOTNTAG SLoBpWTIKOTNTAG UIKpOTEPES amod 0.55. O
ouvluOOopOG  UPnAwv  TWwWvV  Bpoxomtwong Kot UPnAwv  TTUKVOTATWV
SloBpwtikOTNTOC  UTopel emiong va oxeTletal pe KAmolwo Kivoéuvo: HeYAAES
TooOTNTEG Bpoxomtwong mou MEDGTOUV O UypA N Kopeopeva £6adn Umopel va

TIPOKAAECOUV TIX KATOALGONOELC.

4.6. H duaBpwtikdtnta otnv EAAGSa-cUYKPLON AMOTEAECHLATWY

JuykeKplpéva yla tnv EAAGSa, n Paocn debopévwv REDES €xel e€ayel xApTeg WG
e€ne: ta Sedopéva Aappavovtatl and PPoXOUETPIKOUE OTABUOUC TOU EPEUVNTIKOU
npoypappato¢ Hydroskopio, €xovtag pa péon tun ta 30 €tn ava otabuod. Evw
UTTAPXEL £VA OPKETA TTUKVO SikTUO oTaBuwv otnv MNeAomovvnoo Kot OTNV NIMELPWTLKN
EAGSa, umdpxel éAeuwpn otabuwv otn Autikp Makedovia kol ota vnold Tou
Awyaiou. Ou otaBuol PBpilokovtol ot OSladopetikd ULVPOUETPA, £TOL WOTE va
QVTLTPOCWTEVOUV TNV TEpAoTLA ToToypadikr Tolkilopopdia tng EANGSag.

H péon etnowa kat pnviaia StaBpwtkotnta tng Bpoxontwong Tou Kabs otabuou
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umoAoyiletal BAacn HAKPOXPOVIWV XPOVOOELPWY, KOTA TIPOTIUNON TEPLOCOTEPO ATO
15 xpovia. Etol, oL neplocotepol PpoxoueTpikol otabuol kataypddouv dedopéva
TIou KAAUTITOUV TouAdyLlotov 20 xpovia, apxilovtacg amo ta péoa tng dekaetiag Tou
1970 péxpt 10 €tog¢ 1996. Metafl Twv UTOAOUTWV OTOOUWV HE HLKPOTEPEC
XPOVOOELPEC, TIPOTIHATAL VA cuprtepiAndBouv ol 3 Bpoxouetplkol otabuol amo to
vnol tng AéoBou kat ot 4 amo 1o vnol tg KpAtng, TPOoKELUEVOU va HELWBEL N xwpLKN
aBefatotnta Aoyw tng mMARpoug EAAeldng oTolxeiwv ota vnold tou Alyaiou

(Panagos et. al, 2016).

H xwpwkn petapAntotnta tng Stafpwtikotntag tng Bpoxomtwong eivat vPnAn

otnv EAAGSa, pe TIEC Tou Kupaivovtat and 152 éwc 2.728,5 MJ mm ha™ ht yrt. H
Héon T tou cuvteleotri R umoloyiletal o 825,4 MJ mm hat h™ yr?, pe pa
ik amdkhon 389,2 MJ mm hat h? yrl. Ta YSatkd Awapepiopoata pe ta
vPnASTEPO EMineda TIHWV SLaBpwTkoTTAC TN Bpoxomtwong (> 1.000 MJ mm ha™
h™? yr!) eival te Hreipou, tnc A. $t. EAMGSac, e B. Melomovwvhoou kat tne A.
MeAomovvricou. OL xapunAotepeg TIUEG evtomilovtal ota Ydatikd Alapepiopata tng
Makedoviag, tng ATtikAG kat Twv Nnolwv tou Ayaiou. OL TIHEG TTOU AapBavel o
ouvteAeotng Slaomopdg, and 0.20 £éwc 0.33, umtodNAWVoUV OTL UTIAPXEL LD OXETIKA
OMOAN METAPANTOTNTA OTIS TLWEG TOU ouvieAeot R ava Ydatikd Alapéplopa.
AvaAuTika otolyeia ¢paivovtat otov mivaka 4.17. Kal tnv swkova 4.9.
Ta otatiotikd ano 1o WorldClim avadépouv 698 mm tnv peon trola Bpoxomtwon,
189 mm tnv tumikn amokAton, kot 380-1.406 mm TO €UPOG TWV ETHOLWV TIHWV
Bpoxomtwong otnv EAAGSa. O kalpodg Siadopormoleital amd 1o §npd KAA TG
ATTIKAG (ABrva w¢ euplTePN TEPLOXN) Kal TG AvatoAilkng EANadSaG oto uypo KALpa
NG Bopelag kat Autikig EAAGdag.

H évtovn Sladopornoinon ota xAtootd Bpoxng ava tnv EAAASa odeiletal otnv
vewpopdoAoyia tng, LE KUPLO XAPOKTNPLOTIKO va amoteAel n opooelpad tng MNivéou
oTNV avaTtoAlk MAEUPQ, TToU TIEPNAUBAVEL OPLOPEVOUG OO TOUG LEYAAUTEPOUG Kall
uPnNAOTEPOUG OPELVOUC OYKOUG TNG Xwpac. Ta uPoueTpa Twv Kopudwv ¢pBavouv
navw amnod ta 2.600-2.700 m. H mapoucia Twv opevwv OYKwv SnULOUPYEL EUVOIKEG
ouvOnkec opoypadLknc BPoXOMTWONC, OL OTOLEC O CUVOUACUO UE TNV ETIIKpATOU OO
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KUplat SlevBuvon Twv aVEPHWVY KATA TO XEwva (amd ta Bopelodutika mpog Ta

VOTLOOVATOALKA) €XOUV WG amoTtéAeopa Ta uPnAd mood Bpoxomtwong otn AuTKA

EAAGSa Kal TV eKTOVWON Tou dpatvopévou ota Bouva.

Mivakag 4.17: Zuvteheotng R ava Ydatiko Alapépiopa. Mnyn: Nanamnétpou, 2017

EAayiotn [Méyiotn Turukn
Y&atika EUpo¢ |Méon tun ZuvteAEOTAG
of/a T T anokAilon
Awapepiopata Slaomopag
MJmm hathtyr?!
1 |A.MEAOINONNH20z |445.4 1638.0 (1192.7 |1071.4 229.7 0.21
2 |B.MEAOIMNONNHzOZ |427.1 2208.8 |(1781.6 |1045.4 342.4 0.33
4 |AZT.EANAAA 541.8 2384.0 (1842.2 |1260.9 285.2 0.23
5 [HNEIPOZ 364.6 2728.5 (2363.9 (1542.0 508.8 0.33
6 |ATTIKH 342.7 1297.5 |954.8 |619.1 126.7 0.20
7 |AZT.EANAAA 456.1 1737.3 |1281.2 |774.3 184.5 0.24
8 |OEZZANIA 253.1 1518.6 |1265.5 |616.0 173.2 0.28
9 |A.MAKEAONIA 152.0 13159 |1163.9 |553.3 150.9 0.27
11 |A.MAKEAONIA 176.1 1113.1 (937.1 |5125 116.0 0.23
12 |GPAKH 417.0 1542.9 |1125.9 |706.1 154.7 0.22
13 |KPHTH 419.9 1603.4 |1183.5 |895.1 255.3 0.29
14 [NHzOI AITAIOY 228.9 14749 |1246.1 |745.3 165.5 0.22
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Zuvtelsotic Arafpwtikotntag tng Bpoxontwong R
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Ewkova 4.9: Xaptng Safpwtikotntag tng Bpoxomtwong R ava Ydatikd Alopéplopa

otnv EAA@da.(Mnyn: Nananétpou,2017)
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ZUYKpPLON QIMOTEAECHATWVY HE TNV apoUoa Epyacia otnv ATTLKN:

Ztnv Tmopovca  OSUTAWMATIKA  €YWVE  UTIOAOYLOMOG TOU ECOU  OUVTEAEOTNA
SLoBpwTIKOTNTAC OTNV TEPLOX TNC ATTIKNAG Kol ekTunOnke iococ pe R=1643.0L
umoAoylopot autol €pxovtal og avtibeon pe ta otolyeia tng REDES kat tov mivaka
4.17 omou Obilvel péon Tt ywa tnv Attik R=650 kot péywotn Tty R=1297.
YrnevOupiloupe nwg n péylotn péon etnola TR R mou katéypade to mpoypapua
Matlab nAtav otnv HAwUMOAN pe R=2343. Juumepoivoupe AoutovV NMwC OTO
OUYKeKpPLUEVO Tiivaka tn¢ REDES ol TIHéEC TG SLaBpwTIKOTATAG OTNV TMEPLOXA TNG

ATTIKNG €XOUV UTIOEKTIUNOEL oNUAVTIKA.

Z0ykplon amoteAeocpdtwv ocuvteAeotn Stappwrtikdtntag BiBAoypadiag pe tnv

nopovoa epyaocia otnv untoAownn EAAGda:

Extog amd tnv meploxr tng ATTLKAG, TO TPOYPAUUA UTIOAOYLOUOU SOKLUAOTNKE KOL O
AaAAec Teploxég tng EANAdag onweg ta Nnowd tou Awyaiou kat to Kapmeviol Ta
anoteAéopata mou €dwoe ava otabud ota Nnowd tou Awaiou daivovtal otov

niivako 4.18.
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Mivakag 4.18: AlaBpwtikotnta Nnotwv Ayaiou pe Bdaon to mpoypappa Matlab

JTAOGMOZ Méon Etola Bpoxomtwon | Méoo etriolo R
MHAO2 358 817
MYTIAHNH 402 830
MYKONO2 372 1081
AHMNOZ 409 1321
AEPOZ 351 1116
KQ> 345 962
X102z (Moéowvacg) 304 943
XIOZ(MNoAn) 428 1500
2AMOZ 659 2726
POAO2 531 2685
Méoog Opog 415.9 1398
Méoog Opog BiBAloypadiacg (Nivakag 4.17) 745

Juumepaivoups OtL o Tmivakag 4.17. UNOEKTIHAEL ot peyaho Pabud 1n
SlaBpwtikdéTnTa TNG Bpoxomtwong otig Nooug Awyaiou &LotL evw Sivel péon Tun
R=745 kot péylotn T R=1474, n twun mou Byaivel anod to npdypappa Matlab sivatl
HEoOG 6pog R=1398 Kkal PEyLoTn TN 0To oTaOpo TnG Zapou R=2726.

Avdloyn nAtav n ewkova oto otabuo tou Kapmevnoiou, o omoiog Adyw ToUu
v opETpou Tou Ba pPmopoUoe va amoTeEAEL XAPAKTNPLOTIKOC OTAOUOC Yo TO PEYLOTO
R otnv AvatoAwkn Zteped EAAGSa. To amotéAeopa Tou tpoypappatog ntav R=2700,
EVW otov Tivaka 4.14 €XOUUE PEYLOTN TLUA YLOL TNV TIEPLOXH TNG AVOTOALKAG ZTEPEAG

EA\aSag R=1700.
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THEG TNG mMUKvOTNTOC SLafpwTtikotnTag otnv EAAGda:

Eldape mwg, ektoc am tov cuvtedeot SlafpwTkotnTag, €va PEyeBOC mou £xel
OPKETA CNUAVTLKA PUGCLKN onuaoia Kat o eEeAlypuéva AoyLopLKA SLaBpwonc Omwe n
RUSLE2 telvet va avikataotioel Ttov ouvtedeot) R elvat n  mukvotnta
SoBpwrtikdotnTac. TNV £lkova 4.10 PBAémoupe T SlakVpAvVon TNG TIUKVOTNTAG
SaBpwtikdtnTag otov EAAnVikd Xwpo, pe uvdnAdtepeg TUEG otnv Hmewpo, otn
Avutiky EAAGSa kal otn Opdkn, eVvw otov aviimoda £XOUpE XOUNAEC TIMEC OTn
Makedovia, Tn Osooalia, kat ta Nnotd tou Alyaiou.

H EA\ada xapaktnpiletal and vPnAo mocooto yupvou edadoug. O cuvduaopog
™G uvPnAng mukvotntag SLaPpwTlkdTNTA HE TO Yupvo €bdadog umopel va
TipoKaAEoel coPBopn €dadik AMWAELX KOL VO €XEL OPVNTIKEG ETUTTWOEL OTOUC
ebadkol¢ opouC.

Mo tnv Onuoupyia tou xaptn OwaPpwtikotntag tng Ppoxomtwong R,
XPNOLLOTIOLE(TAL TO MOVTIEAO XWPLKAC TTopeBOANG Tou Gauss To omoio Seixvel pia
oAU koA amodoon pe R%= 0.62 yla ™ Staywvia enalfiBevon kat R?=0.73 yua tv

TOUTLON TOU OUVOAOU TWV Se80UEVWV.
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MNukvotnta Awaf pwtikotntag: O Adyog tou cuvtsAsotn R
TIpoG TNV BpoxonTwon

Ynopvnpa

. l:l Y8oTikd Al pE plopato
MukvoTnTa SIABPWTIKOTNTAC
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] NHEO“IOY - 0.45-0.7
[o7-005

> [ ]oos-12
MHEZ
Gﬁ P 12-1.45

B B i45-18
: -
NHECRAITAICY - 18-23
NH =IO
AT
a MEN | ARY  wHIORNLAICY
iz ol Toeliraioy "HECW'OY
NHE OB A UMD A IO oo airarchr .
i . 1oy -
oY

z%
[ omlfo'msm S NHE
2 o PIHEOI’I_I:AIC.'H *’”m'. "B *
- NI
§ .
. NHEZ Ol
*‘ 7
.“ - +

0 40 80 160 240 320

Ewova 4.10: Xaptng Tng mukvotntag dlapwtikotntag a otnv EAAada.

Mnyn: Nanamnétpou, 2017.
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MapatnpwWVTaC TNV TTEPLOXN MEAETNG LA, TNV ATTIKA, N TTUKVOTNTA SLOBPWTIKOTNTOC
Kupaivetar amo 0.5 €wc 1. Juykplvovtag tnv TWUN HE TA OTOTEAECHOTO TOU
nipoypappatog Matlab (Mivakag 4.18), oto omoio n mukvotnta SLOPBPWTIKOTNTAG
uTtoAoyiloTNKE WC¢ To TNAIKO TNC HEONG €TROLAC SLOBPWTIKOTNTAC TPOC TN HEON
eTNola Bpoxomtwon, PAEMOUUE WG OL TIHEG AUTEG UWAANOV UTIOTIHOUV QPKETA TNV

mukvotnTa dtafpwtikotnTac.

Mivakag 4.18: NukvotnTa ALaBPWTLKOTNTAC OTOUC OTAOUOUG LEAETNG

JTAOGMOZ YuvteAeotng R Méon Etrola Mukvotnta
(AaBpwtikotnTag) | Bpoxomtwon | AlaBpwtikotnTag
Ayloc Koopag 1402 390 3.6
Zwypddou 2022 562 3.6
WutaMAela 824 362 2.3
MevtéAn 1781 755 2.3
Mevidt 1888 571 33
HALoUTOAN 2343 471 5.0
Avw Aloola 1871 531 3.5
Avw MNudpada 776 416 1.9
Evpoc tipwv :1.9-5.0, Méoog Opog: 3.2
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5.Zupnepaopata

O ouvteheotng OSlaBpwtkotntag R otn péBodo RUSLE eival €va svaiocBnto
HEYeBOC To omoilo PeTABAANETAL XPOVIKA OO £T0C O £T0G otnV (6la meploxy aAAd
KOl XWPLKA KABWC yla TTOAU UIKPEG OMOOTAOELG UETOEY HETEWPOAOYIKWY OTAOUWY
gxoupe teAeiwg Sladopetikd amoteAéopata (Y Avw Mudada/Aylog Koopdg).
Quolka, yla va elval cwoTd T AMOTEAECHATA TTOU £€AYOVTAL OO TO TPOYPAUA
TIPEMEL va €XOoUMe TAAPN aflomotia ota  Ppoxopetpikd Sedopéva, kal va
anodelyovtal HovteAa MaAVEpOUNONG PE UEYAAEC aBeBALOTNTEG OE MEPUTTWOELG
Tou €xoupe Sedopéva Xpovikou BrHATOC LEYOAUTEPOU QT TO ATTOLTOUEVO.

OL XpOVOOELPEG TIOU Xpnotpomolnkav €xouv Katd mAsloPndia xpoviko opilovta
10 €wc 15 €tn, SldoTnUA TIOU KPIVETAL OXETIKA EMAPKEC Yyl TNV e€aywyn Baotkwv
ouumepacpatwy. O péoog 0pog Tou ouviedeotn SlaBpwtikdtnTtag R otnv Attikn
npoékuPe 1643 MJ*mm/ha/hr/year, pue tumkn anokAion 603 MJ*mm/ha/hr/year.
Ztnv Bdaon dedopévwy tg EE, REDES, o 610G ouvteAeoTAG OTNV ATTIK TIPOKUTITEL
R=619 MJ*mm/ha/hr/year. JuumepaopaTIKA, N CUYKEKPLUEVN PBaon Sedouévwv
dalveTal MWG UTOEKTIPA TIG TIHEG TOU ouvteAeotn SlaBpwtikotntag otnv EAAGSQ,
10Tl mapopoleg eivat kot ot dadopéc mou mapouctalovtal ota Nnowd tou
AvatoAwoU Awyaiou kal to Kaprmevrol, 6mou to mpoypappa Matlab Sokwpdotnke
emniong.

Ol eurmelpkol cUCGKETIOMOL TTOU €XOUV YiVEL KATA KapoU¢ og Stadopeg
VEWYPOPLKEG EVOTNTEC TOU e€WTEPLKOU, OMWG Twv Renard and Freimund (1994) kat
Twv Torri et al, pavnke nmwg & pmopolv va xpnolponotnBouv otnv EANada, mopd
HOVO KATIOLOL LOVTEAQ TOTILKOU XapaKTrpa 1ou €xouv AdPel dedopéva amnd tnv idla
TePLOXN, OnMwG ekeivo tou BayxaBuwAou(2014), mou OUCKEeTIlEL TOV OUVTEAEOTH
SloBpwtikdéTNTag R pE TN HéEoN eTRol Bpoxomtwon. MAAL OpwG Ta opAApaTa mou
T(POKUTITOUV ElvValL OPKETA HeyaAa TNG Tafewg Tou 30%, OMOTE, €AV KATOLOG BEAEL val
xpnotwporotjost ™ HEBoSo RUSLE pe akpifela, Bo mpémel va KAVEL TOUC
QaVAAUTIKOUG UTIOAOYLOMOUG.
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AvTIKe{peEVa TTEPALTEPW EPELVAC:

H aflomotia twv petewpoloyikwy dedopévwv twv otabuwv kat laitepa
eKelvwv Tou Tapoucotalouv  Sebopéva  mou e ouvadouv HE TIPONYOUUEVEG
BBAoypadkég avadopss.

Meiwon Ttwv oBeBalOTATWY ylo TOV UTIOAOYLOHO TWV UTIOAOUTWY TIEVTE

TOPAUETPWY NG LeBOSou RUSLE
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7.MAPAPTHMA

A.KQAIKAZ NMPOrPAMMATOZ :TO MATLAB

AN = load -a=cii 'azchive.twt's
2 - wear=archive (1:end, 1) :
3 - monmth=archive(l:end, 21:
4 - day=archive(l:end, 3] :
E - hour=archive(l:end, 4]
E - minute=grchive (]l end, 5 ;
7 - milimetars=grchive (l:and, €):
B - k=1:
3 - vhma=input{'give the time step of your series in minuces:')s
10 - if vhma==35
5 (S el=eif vhma=10
12 - el=eif vhma==13
13 - el=e
14 - mil imsters=(
15 - di=p('EBROR:THE TIME ZTEF MUST EE BETWEEN 5 AMD 15 MINUTEZ')
16 - e
17 - diawwri=smos=input('xronos diawwrismoy epeizcdiwn se wres?:']:
18 - wrdr=diawwrismos*E* 10/ vhma:
15 TATANQPTEMOE EMEIZOATSH
20 - wemige imilimeters];
21 - w=wil,1l):
22 - for 1=1:({1000*10/vhma)
23
24 - for i=k: (k+30000+10/vhma)
25 - if milimeter=ii]>0.1
2E - start=i:
27 - break
28 - e
25 - if i=x
n - break
31 - end
33
a3 - end
34
Iz - for j=start:start+1000+10/vhma
iE - if J+urdrex
a7 - break
g - e
s - a=mumimilimeters{j:{j+undec] )]s
a0 - if a<b.Z
41 - finish=7j:
42 - break
43 - end
a4



a4
45
qaE
47
28
45
50
51
52
L
=4
L
5E
L)
L3}
55
Ed
El

E3
Ed
EE
EE
E7
E8
ES
70
71
72
73
74
L
TE
L
78
-]
B0
B1
B2
B3
B4
BE
BE
a7
BE

e

k=finis=h:
=smatrixil]=start:
fmatriwil]=finis=h:

if 1»2

if mmatriw(l)==matriwil-1]
break

e

end

emd

epispiest=mmatriu:
epispdefin=fmatrix;

TAMANOISH ENEIDOATSH ME EYHORIFD YETO <1Z.

a==ige (=matriu):
E=ail,Zls
for i=l:b
pet=0;:
k=epizpdestii);
l=episodefinii) ;
for m=k:1
pet=pet+milimetersim);
emd
weto (i) =pet:

end
petoESreto;

for i=l:b
if petos(i)»12.7
starts (i) Tepizcdest (i) ;
finishes(i)=epi=opdefinii]:
end
emd
stime=starts;
frime=fini shes;
J=0:
a==ige(=tims]



50 - end

9 - 3=0:

52 - for i-l:c

53 - if feime(i)>0

5 - 3=3+L:

95 - finishtim(j)=ftimeii):
5E - wetoil (j)=yeto=ii);
9 - end

58 - end

55 |

00 - startime=startim:

01 - finishtime=finishtim;
102 - yetoi=yetoii;

103 - a=zige(yetol);

104 - b=ail, 2l

105 - for i=l:b

108 - grrtartime (i) ;

107 - exacty(i)=yearigl:
108 - and

105

110 - for i=l:b

111 - gestartimeii):
112 - exactmii)=monthig):
113 - end

114

115 - for i=l:b

11€ - gestartimeii):
117 - exactd (i)=dayigl:
118 - end

115 - for i=l:b

120 - gestartimeii):
121 - exacthii)=hourig):
123 - end

123

124

125 - exactpear-eNactys

12 - exactmonth=exactm:
127 - exactday=exactd:

128 - exacthourseaxacth:

125 - start=[exactyear; exactmonth: exactd; exacthour]
130

131 - for i=l:b

132 - g=finishtime{i):

133 - finyiil=yearigl:

134 - end



133
134
135
13
137
138
135
140
141
142
143
144
145
148
147
148
145
150
151
152
153
154
155
156
157
158
155
160
161
162
163
1e4
165
1EE
167
168
165
170
171
172
173
174
175
176
177

exarthoursesxacth:
start=[exactyear; exactmonth; exactd: exacthour]

for i=l:b
g=finishtime(i]:
finy{i)=pearigls
end

for i=l:b
g=finishtime(i]:
finmii)=monthig):
end

for i=1:b
g=finishtime(i]:
findii)=dayigl:
end
for i=l:b
g=finishtime(i]:
finhii)=hourig):
end
fini=h=[finy; finm; find: finh]:

1Y
=umr=[;
for i=l:b
E=0s
energy=0;
for J=startime(i] :finishtims (i)

[IMOEZ ENEPTEIAL EIEIDOAIOY

E=k+1:
milten (k]=milimetersij):
intensteni{k)=miltenik)*&+10/vhma;

if intensten(k)==0

arik]=0:
el=e
er(k]=0.25*[1-0.72%exup (-0.05*inten=ten (k] ]]:
emsd
energy (k) =er (k] *milten (k)
end

totalenergy (i) ==umienergy)



178 -

179

180 -
181 -
182 -
183 -
184 -
185 -
18 -
187 -
188 -

185

150 -
1l =

152

193 -
154 -
195 -

156

197 -
158 -

155

-
i -

02

03 -
4 -
05 -
20E -

07
08
05
110
21l

Pl (o
213 -
14 -
215 -
16 -

17

1=0:
YYIORCTIEMOE 130
for j=startize (i) :finishtime(i)
1=1+L:
if vhma==10
sygkrizh(l)=[milimeters(]) +uilimeters(j+l] tmilimeters(j+2]]
elzaif vhma==l3
u tri:hil]=_Lm.iJ_i.uten {7)4milimeters (3+1)]42;
elzs

:Htrishil]ﬂm.i.]_iuttr: {)4milimeters (3+1) tmilimeters (j+2) +milimeters (3+3) tmilimeters (J+4) 4milimeters (3+5) | 42;

&1

end
maxhal fhour (1) =max {sygkrish) ;
$TMOROTIEMOC B FRGE EMEITOAIOY NAI EYWORINDY R
mnji]mﬂulﬂwuii] *totalenergyiil s
smr=mmrtrepizode (i) ;

end

epi=od=[exartyear; exartmonth; exactd; find: exacthour: finh: petois repisode] ;

episede=round (epizod) ;

EPLXIE=epizcde';
riotal=mumr;

LFE

disp| EPT(MES CALEKTAR WITH CRLCULATED ACCTMULATED BAINFALL RHD B FACTOR OF ERCH EPTSOIE')

digpl' N WNTE  DMST  DAYFIN
disp (EPISCLE)
RIOTAL=rtotal

YYMOROTIEMOL B EE MEWTAIR BAIH

a==igelepizode)

bRaizl:

range={EPIR0E (b, 1) -EFT200E {1, 1) | *12+EPTROTE (b, 2) -EPTROIE(L, 2] ;
Startyear=EPIZOIE(L, 1);

Startmonth-EPIIONE(L, 2):

HOTR2T

HOURETH

MILIM

AR



217
218
215
220
221
222
1113
124
115
11t
i
228
225
220
231
232
233
134
235
FE
in
238
235
240
241
242
243
244
FEL
24E
47
248
245
250
251
252
253
254
255
156
157
1548
155
280

for i=l:range+l
sumeount=0:
for 3=1:b

if Startpear-EPT0IE(],1)==0
if Itartmonth-EPIZ0IE (3, 2)==10
sumcount=mumcount+EPTI00E (5, 8) ;
countepisode (1] =sumrount:
thevearii)=Btartpear:
thenp (1) =Startmonth:

if Startmonth==1Z
Jtartyear=3tartyeartl;
Jtartmonth=0;
end
Startmonth=Etartmonthtl:

and

everymonth= [themo: theyear: countepizode] ;
for i=l:range+l
if everymonthil,i)==0
everymonthil, i)=everymonthil, (i-1))+17
everymonth (2, 1) =everymonthiZ, (i-1]):
if wermonthil, 1)=13
evermonthil, i)=1:
everymenth (2, 1) =everymonthi(Z, (i-1]]1+1:

end
end
end
dizpi’ B ERCTOR OF EVERY MONTH')
di=p(’ month pedr BN

disp {svermonth')
BANKUAL= (RTOTAL/ range+*1Z)



Feverpmonthil, 1)
beverymonth(z, :):
c=everymonth{d, :);
monthlyerosivity=table{a',b" c', 'VarizbleRanes', {'WORTE', 'YEAR', 'REACIOR' 1):
writetable {monthl perosivity) ;
EPIAME:, 1):
PREPIZOIE -, 2):
c=EPI30IE -, 3):
G=EPI00E:, 4):
&=ERIE00E: -, 5);
F=ERI200E -, )
g ERIA0NE 2, 7]
heEPIZOIE -, 8):
erosivityperepisode=table (2,b,c,d, e, £,qh, 'Variablelames', ['YEAR', 'MOKTH', 'DRYSTART', 'TRYEIN', 'HOURSTART', 'HOURETH', '"TOTAIMILIM', 'REACTCR'H:
writetable {srosivityperepisode) ;

B.2YTKENTPQTIKA ANAAYTIKA MHNIAIA ANOTEAEZMATA

STAOMOI: Ay.Koo. | Nevt. | A.Mud. | Hhoun. | A.Ao. | Zwyp. | Mev. | Wurtt.
Mnvag | Etog

3 2005 10

4 2005 0

5 2005 68 0 48

6 2005 0 0 0

7 2005 | 141 280 0 451

8 2005 | O 0 0 0

9 2005 | 583 199 84 408 | 185
10 2005 | O 0 0 0 0




11 2005 | 780 1049 4264 1241 416 252
12 2005 | O 127 380 1797 247 0

1 2006 | 331 135 1222 251 121 68
2 2006 | 340 104 573 509 145 95
3 2006 | 79 32 198 23 77 53 145
4 2006 | O 0 0 0 0 0 0

5 2006 | O 345 0 0 0 0 0

6 2006 | 178 55 0 0 69 0 0

7 2006 | O 0 0 84 0 96 204
8 2006 | O 0 0 0 0 0 0

9 2006 | 67 108 0 563 882 24 29
10 2006 | 464 1000 2167 438 547 589 125
11 2006 | 91 27 313 67 76 39 36
12 2006 | O 17 0 0 39 0 0

1 2007 | O 0 0 0 0 0 0

2 2007 | 165 120 445 86 234 66 43
3 2007 | 190 138 462 121 306 268 54
4 2007 | O 0 0 0 0 0 0

5 2007 | 308 184 1592 137 284 1740 | 123
6 2007 | O 0 0 0 0 0 0

7 2007 | O 0 0 0 0 0 0

8 2007 | O 0 0 0 151 0 0

9 2007 | O 0 0 0 0 0 0
10 2007 | 358 195 1457 1010 508 1347 | 260
11 2007 | O 78 0 72 0 74 92
12 2007 | 130 138 578 45 163 69 34
1 2008 | O 42 198 13 42 92 19
2 2008 | O 50 0 40 0 17 0

3 2008 | 137 119 556 87 135 137 21
4 2008 | 322 75 737 70 202 69 72
5 2008 | O 0 0 0 0 0 0

6 2008 | O 159 0 0 0 86 0

7 2008 | O 0 0 0 0 0 0




8 2008 | O 0 0 57 0 150 261
9 2008 | O 0 0 0 66 0 0
10 2008 | O 0 0 0 0 0 0
11 2008 | 82 227 239 352 90 95 428
12 2008 | 131 235 642 399 277 249 160
1 2009 | 198 128 69 45 63 41 13
2 2009 | 121 110 91 41 59 0 13
3 2009 | 83 34 104 43 250 94 199
4 2009 | 50 9 15 10 7 0 15
5 2009 | O 0 0 53 35 21 0

6 2009 | O 0 0 0 0 0 0

7 2009 | O 657 0 0 0 0 0

8 2009 | O 0 0 0 0 432 0

9 2009 | 100 234 107 29 27 54 0
10 2009 | 94 201 158 102 240 153 30
11 2009 | 60 21 102 208 194 244 112
12 2009 | 420 256 238 776 163 355 312
1 2010 | O 95 84 0 52 0 16
2 2010 | 67 14 76 22 41 702 23
3 2010 | O 27 0 0 0 0 0

4 2010 | O 0 0 0 0 0 0

5 2010 | 113 0 167 0 0 0 0

6 2010 | 82 750 0 144 450 0 0

7 2010 | O 525 0 0 685 0 0

8 2010 | O 0 0 0 0 0 0

9 2010 | 188 41 89 126 24 116 141
10 2010 | 510 878 837 1314 757 566 944
11 2010 | 209 102 121 0 0 72 0
12 2010 | O 24 0 13 14 24 0

1 2011 | 259 55 122 100 40 71 77
2 2011 | 518 535 275 129 132 419 141
3 2011 | O 47 0 26 47 43 0

4 2011 | 179 69 28 25 60 44 0




5 2011 | 531 0 0 47 46 313 0

6 2011 | O 32 0 343 528 633 0

7 2011 | O 0 0 0 0 0 0

8 2011 | O 0 0 0 0 0 0

9 2011 | O 0 0 0 0 0 0
10 2011 | 281 53 40 130 51 74 296
11 2011 | O 12 0 0 0 17 0
12 2011 | 345 191 901 371 386 286 107
1 2012 | 44 18 24 13 8 27 0

2 2012 | 438 173 3 690 233 666 138 69
3 2012 | O 0 0 0 0 0 0 0

4 2012 | 112 35 56 22 172 36 109 0

5 2012 | O 33 10 20 0 12 25 0

6 2012 | O 0 0 0 0 0 0 0

7 2012 | O 0 0 0 0 0 0 0

8 2012 | O 0 0 0 0 0 0 0

9 2012 | O 0 0 0 105 75 0 0
10 2012 | O 26 0 0 0 0 0 0
11 2012 | 324 626 130 117 159 1002 288 234
12 2012 | 370 1243 | 237 607 389 241 312 0

1 2013 | 31 183 104 144 474 378 351 199
2 2013 | 1643 959 519 987 1486 993 620 787
3 2013 | O 128 0 0 0 0 0 0

4 2013 | O 0 0 0 0 0 0 0

5 2013 | O 83 0 0 0 0 0 303
6 2013 | O 786 0 0 10 0 121 0

7 2013 | O 0 0 0 0 0 0 0

8 2013 | O 0 0 0 0 0 0 0

9 2013 | O 0 0 0 0 0 0 0
10 2013 | O 110 0 0 212 0 98 0
11 2013 | 203 219 531 428 1363 458 1373 | 73
12 2013 | 69 69 52 74 283 67 89 52
1 2014 | 46 261 49 68 307 792 149 22




2 2014 | O 16 23 20 13 27 80 8

3 2014 | 13 44 17 38 92 18 79 24
4 2014 | 24 184 54 0 25 13 213 32
5 2014 | O 0 0 0 0 0 0 0

6 2014 | O 109 0 0 0 0 0 112
7 2014 | 453 40 0 1256 114 273 88 0

8 2014 | O 0 0 0 0 0 0 0

9 2014 | O 0 0 0 207 978 153 0
10 2014 | O 214 0 39 643 29 1151 | 130
11 2014 | 160 76 147 169 146 115 37 37
12 2014 | 483 406 246 235 1205 391 1002 | 276
1 2015 | 77 24 17 0 7 0 9 0

2 2015 | 62 30 69 13 145 102 72 165
3 2015 | 269 299 142 65 54 150 89 80
4 2015 | O 18 19 0 16 25 0

5 2015 | O 88 0 0 0 0 0

6 2015 | O 0 0 0 129 0 0

7 2015 | O 0 0 0 0 0 0

8 2015 | O 0 0 0 0 0 0

9 2015 | 672 138 345 485 87 859 736
10 2015 | 290 1484 | O 256 1519 1345 | O
11 2015 | 316 158 0 68 873 680 0
12 2015 | O 13 0 0 0 0 0

1 2016 | O 66 22 14 143 107 0

2 2016 | 34 48 81 22 25 34 38
3 2016 | 38 139 39 26 14 27 6

4 2016 | O 0 0 0 0 0

5 2016 | O 0 0 0 0 285
6 2016 | 233 222 263 535 342 0

7 2016 | O 0 0 0 0 0

8 2016 | O 0 0 0 0 0

9 2016 | 94 0 0 0 137 31
10 2016 | O 282 290 89 0




11 2016 | 97 272 452 1190 422
12 2016 12
1 2017 16

ANAAYTIKA ENEIZOAIA TIA S TAGMO AriOz KOZMAZ(1)
YEAR Month | Dayst. Dayfin Hourstart | Hourfin | Total mm | Rfactor
2005 7 3 3 14 17 23 141
2005 9 16 16 3 10 15 6
2005 9 22 22 20 22 39 577
2005 11 17 17 6 23 54 157
2005 11 22 25 13 8 118 623
2006 1 5 5 4 13 30 167
2006 1 6 6 18 21 17 95
2006 1 22 23 10 3 18 69
2006 2 5 6 16 3 34 340
2006 3 7 8 22 11 18 79
2006 6 10 10 16 18 23 178
2006 9 23 23 11 23 13 67
2006 10 7 8 20 0 18 133
2006 10 9 10 10 7 40 182
2006 10 30 31 11 20 38 149
2006 11 23 24 18 9 20 91
2007 2 11 12 6 1 30 165
2007 3 22 23 10 1 44 190
2007 5 19 19 14 22 24 166
2007 5 24 25 14 12 17 79
2007 5 28 28 6 12 14 63
2007 10 20 21 15 2 22 178
2007 10 21 22 21 5 32 180
2007 12 8 9 21 10 27 130




2008 3 28 29 10 5 32 137
2008 4 2 3 16 9 25 100
2008 4 5 6 13 5 42 222
2008 11 17 17 16 20 17 82
2008 12 12 12 0 17 22 131
2009 1 23 23 3 4 15 138
2009 1 27 28 23 4 13 60
2009 2 8 8 3 7 23 121
2009 3 21 22 5 3 18 83
2009 4 6 6 0 14 13 50
2009 9 11 12 17 10 22 100
2009 10 15 16 4 12 17 94
2009 11 3 4 14 4 13 60
2009 12 2 3 9 0 21 128
2009 12 5 6 8 4 32 139
2009 12 11 11 0 6 29 153
2010 2 2 2 2 10 16 67
2010 5 20 21 23 0 13 113
2010 6 30 30 8 11 13 82
2010 9 25 25 3 14 29 188
2010 10 17 18 19 1 22 113
2010 10 18 18 8 18 25 109
2010 10 26 26 2 2 15 131
2010 10 27 27 17 20 21 157
2010 11 12 13 10 3 30 209
2011 1 2 2 9 16 18 104
2011 1 12 13 13 2 18 91
2011 1 16 16 1 5 13 64
2011 2 3 4 1 7 84 453
2011 2 18 19 19 16 14 65
2011 4 16 17 18 22 14 59
2011 4 26 27 19 11 30 120
2011 5 26 27 12 17 41 346




2011 5 30 30 15 15 19 185
2011 10 9 10 17 14 33 213
2011 10 16 16 13 19 13 68
2011 12 18 19 18 22 19 75
2011 12 21 23 20 0 43 270
2012 1 11 12 1 1 13 44
2012 2 6 7 17 1 27 173
2012 2 11 12 16 13 48 265
2012 4 18 18 4 10 24 112
2012 11 7 8 19 9 16 86
2012 11 20 21 21 23 30 164
2012 11 30 1 21 10 16 74
2012 12 17 18 20 13 40 289
2012 12 29 31 10 18 50 81
2013 1 16 16 7 12 14 31
2013 2 13 13 10 16 27 90
2013 2 14 15 2 11 16 13
2013 2 16 17 20 16 21 19
2013 2 21 22 22 11 85 1521
2013 11 6 6 3 16 19 25
2013 11 11 11 17 22 17 42
2013 11 13 14 16 6 26 32
2013 11 20 20 6 10 15 48
2013 11 24 24 5 18 19 56
2013 12 1 2 13 12 27 48
2013 12 27 28 0 2 23 21
2014 1 1 2 10 1 13 11
2014 1 25 26 20 10 18 22
2014 1 28 29 9 1 14 13
2014 3 1 2 9 7 16 13
2014 4 7 7 5 17 19 24
2014 7 19 19 13 16 31 453
2014 11 7 8 23 19 29 160




2014 12 7 8 23 11 24 42
2014 12 9 9 0 7 16 29
2014 12 10 12 12 19 102 412
2015 1 23 23 20 23 13 77
2015 2 9 10 16 21 13 11
2015 2 22 23 15 14 23 24
2015 2 27 28 13 3 20 27
2015 3 6 7 22 9 32 96
2015 3 13 14 7 2 42 72
2015 3 26 26 5 23 38 101
2015 9 21 21 9 19 35 296
2015 9 26 26 23 23 20 224
2015 9 29 29 15 17 18 152
2015 10 22 22 1 14 34 212
2015 10 23 24 9 5 55 78
2015 11 25 25 19 21 27 301
2015 11 27 28 14 10 13 15
2016 2 4 5 23 13 17 34
2016 3 13 14 18 21 37 38
2016 6 28 28 18 19 21 233
2016 9 10 10 21 22 15 94
2016 11 28 28 19 21 19 97
ANAAYTIKA ENEIZOAIA A S TAOGMO ZQIrPADOY(2)
YEAR Month | Dayst. Dayfin | Hourstart Hourfin | Total mm Rfactor
2005 9 15 16 16 13 20 11
2005 9 22 22 12 23 25 73
2005 11 17 18 6 0 63 349
2005 11 22 25 12 8 185 892
2005 12 14 14 14 17 16 76
2005 12 27 28 17 22 67 1721
2006 1 5 5 5 14 37 182




2006 1 22 23 10 3 21 69
2006 2 5 6 15 3 54 417
2006 2 24 24 3 19 17 92
2006 3 7 8 23 12 22 77
2006 6 10 10 16 18 14 69
2006 9 20 20 12 15 38 419
2006 9 21 21 15 23 31 347
2006 9 23 23 3 23 22 116
2006 10 7 8 20 0 14 83
2006 10 9 10 16 6 54 246
2006 10 30 31 11 22 60 218
2006 11 23 24 19 10 20 76
2006 12 11 12 21 18 13 39
2007 2 11 12 11 0 49 234
2007 3 22 23 10 2 53 209
2007 3 26 26 12 16 19 97
2007 5 19 19 0 22 35 168
2007 5 24 25 4 1 13 48
2007 5 28 28 6 12 17 68
2007 8 21 21 6 6 16 151
2007 10 20 20 13 23 22 132
2007 10 21 22 21 9 46 376
2007 12 8 9 20 10 38 163
2008 1 28 29 16 12 13 42
2008 3 28 29 7 5 36 135
2008 4 2 3 11 7 24 82
2008 4 5 6 13 9 34 120
2008 9 22 23 15 1 14 66
2008 11 17 17 17 21 20 90
2008 12 12 12 0 17 30 160
2008 12 18 18 3 13 20 109
2008 12 26 29 2 6 33 8
2009 1 27 28 21 4 27 63




2009 2 8 8 2 8 24 34
2009 2 13 14 20 7 23 25
2009 3 18 18 11 21 35 194
2009 3 21 21 5 20 24 56
2009 4 6 6 3 15 14 7
2009 5 6 6 12 17 16 35
2009 9 11 12 11 9 30 27
2009 10 15 16 3 11 15 9
2009 10 24 27 23 10 52 231
2009 11 3 4 12 6 31 134
2009 11 8 8 6 10 14 60
2009 12 1 3 22 2 36 54
2009 12 5 6 4 3 28 39
2009 12 10 11 23 15 31 54
2009 12 12 13 14 3 14 16
2010 1 21 22 18 17 39 52
2010 2 2 2 2 10 14 18
2010 2 8 9 19 3 15 23
2010 6 28 28 0 3 34 450
2010 7 3 3 14 15 39 685
2010 9 25 25 3 11 17 24
2010 10 17 18 19 19 51 136
2010 10 26 26 2 3 15 117
2010 10 27 27 14 22 36 504
2010 12 14 16 23 5 13 14
2011 1 2 2 3 20 13 20
2011 1 28 28 6 13 16 20
2011 2 3 4 2 4 60 79
2011 2 18 19 19 16 15 22
2011 2 24 25 10 8 26 31
2011 3 7 8 20 18 15 17
2011 3 31 1 3 5 19 30
2011 4 16 17 18 23 18 21




2011 4 26 27 20 17 31 39
2011 5 26 27 13 19 17 46
2011 6 12 12 11 17 44 528
2011 10 9 10 17 14 23 51
2011 12 18 20 18 5 30 48
2011 12 21 23 20 19 72 338
2012 1 10 11 13 19 15 8
2012 2 6 7 14 2 66 649
2012 2 11 12 22 13 17 17
2012 4 18 18 4 11 24 36
2012 5 18 19 4 0 21 12
2012 9 17 17 16 18 13 75
2012 11 7 8 18 11 39 176
2012 11 19 20 19 8 16 20
2012 11 20 21 17 23 28 27
2012 11 29 29 17 22 48 743
2012 11 30 1 20 10 25 36
2012 12 8 9 17 3 16 75
2012 12 17 18 21 18 26 64
2012 12 29 30 10 19 80 102
2013 1 16 16 9 12 43 317
2013 1 25 26 8 6 21 61
2013 2 13 13 9 16 34 163
2013 2 14 15 1 16 22 12
2013 2 16 17 19 16 17 8
2013 2 21 22 21 11 90 810
2013 11 6 6 3 19 37 53
2013 11 11 11 18 22 34 261
2013 11 13 14 17 6 24 28
2013 11 21 22 19 5 16 50
2013 11 24 24 5 20 23 66
2013 12 1 2 11 12 22 25
2013 12 27 28 0 11 37 42




2014 1 24 25 22 2 38 701
2014 1 25 26 20 9 24 40
2014 1 28 29 10 2 29 51
2014 2 6 7 16 5 13 18
2014 2 28 2 15 11 23 9
2014 3 3 3 4 20 23 18
2014 4 6 7 12 7 17 13
2014 7 19 19 12 18 34 273
2014 9 9 9 14 15 14 58
2014 9 16 16 13 16 59 920
2014 10 24 24 6 19 19 29
2014 11 7 9 23 0 29 115
2014 12 3 4 22 5 18 64
2014 12 7 8 18 11 38 161
2014 12 8 9 23 11 16 50
2014 12 10 12 12 17 74 93
2014 12 17 17 1 20 18 23
2015 2 9 10 15 17 16 15
2015 2 22 23 15 10 18 19
2015 2 27 28 13 3 20 68
2015 3 6 7 22 13 34 74
2015 3 13 13 3 23 40 50
2015 3 26 26 5 23 21 26
ANAAYTIKA ENEIZOAIA X TAOGMOZ WYTTAAEIA(3)
YEAR Month | Dayst. Dayfin | Hourstart Hourfin | Total mm Rfactor
2005 5 29 29 4 13 18 48
2005 7 3 3 14 17 36 451
2005 9 15 16 16 11 23 15
2005 9 23 23 16 18 19 170
2005 11 17 17 6 23 47 117
2005 11 22 25 13 8 84 135




2006 1 5 5 4 13 30 50
2006 1 22 23 10 1 16 18
2006 2 5 6 16 2 19 95
2006 3 7 8 23 11 35 145
2006 7 2 2 16 19 23 204
2006 9 23 23 11 23 16 29
2006 10 9 10 13 6 42 63
2006 10 30 31 11 10 31 62
2006 11 23 24 16 7 25 36
2007 2 11 12 12 1 26 43
2007 3 22 23 10 3 39 54
2007 5 19 19 17 21 15 64
2007 5 24 25 4 10 21 29
2007 5 28 28 6 12 16 30
2007 10 20 21 11 0 39 147
2007 10 21 22 20 7 34 113
2007 11 17 17 11 23 18 92
2007 12 8 9 21 15 18 34
2008 1 28 29 16 10 16 19
2008 3 28 29 10 3 17 21
2008 4 2 3 16 7 28 37
2008 4 5 6 13 5 28 35
2008 8 30 30 17 19 27 261
2008 11 17 17 16 21 43 279
2008 11 18 19 22 10 14 46
2008 11 29 29 4 14 27 103
2008 12 11 12 23 16 24 155
2008 12 26 28 5 11 22 5
2009 1 27 28 21 3 13 13
2009 2 8 8 3 8 16 13
2009 3 18 18 17 20 28 199
2009 4 6 6 3 16 15 15
2009 10 15 16 3 12 24 30




2009 11 3 3 9 17 19 65
2009 11 8 8 5 10 17 47
2009 12 2 3 9 1 22 66
2009 12 5 6 3 3 31 80
2009 12 10 11 23 6 31 54
2009 12 15 15 15 17 20 112
2010 1 21 22 20 6 15 16
2010 2 8 8 18 22 16 23
2010 9 25 25 3 13 33 141
2010 10 14 15 1 2 16 79
2010 10 17 18 19 18 74 403
2010 10 26 26 1 2 23 275
2010 10 27 27 16 19 26 187
2011 1 2 2 1 16 21 27
2011 1 12 13 13 2 23 30
2011 1 16 16 1 5 14 20
2011 2 3 4 1 3 73 118
2011 2 18 19 19 6 13 23
2011 10 9 10 17 14 41 296
2011 12 18 19 18 7 14 67
2011 12 21 23 20 0 29 40
2012 2 11 12 20 14 52 69
2012 11 20 21 22 22 22 65
2012 11 30 1 21 9 34 169
2013 1 15 16 21 12 33 123
2013 1 25 26 12 1 17 76
2013 2 13 13 9 14 23 66
2013 2 13 15 23 11 15 7
2013 2 16 17 18 16 23 33
2013 2 21 22 22 19 81 681
2013 5 9 9 12 14 34 303
2013 11 6 6 3 17 18 14
2013 11 13 14 17 6 20 19




2013 11 21 22 15 3 19 40
2013 12 26 28 23 9 31 52
2014 1 25 26 16 7 16 12
2014 1 28 29 9 2 16 10
2014 2 6 7 16 6 14 8
2014 3 1 2 9 5 19 12
2014 3 3 3 5 23 21 12
2014 4 17 18 21 4 18 32
2014 6 15 15 15 16 16 112
2014 10 7 7 15 17 13 36
2014 10 24 27 6 6 35 94
2014 11 7 8 23 21 21 37
2014 12 3 4 22 5 21 80
2014 12 7 8 23 12 47 97
2014 12 10 11 12 17 33 51
2014 12 17 17 9 17 15 26
2014 12 30 30 1 13 15 22
2015 2 22 23 16 9 15 17
2015 2 26 26 13 21 32 121
2015 2 27 28 13 2 17 27
2015 3 13 14 8 1 35 45
2015 3 26 26 6 22 25 35
2015 9 21 21 9 19 53 700
2015 9 22 23 3 6 15 36
2016 2 4 5 23 4 15 38
2016 3 13 14 18 11 17 6
2016 5 21 21 17 21 26 285
2016 9 21 23 19 3 28 31




ANAAYTIKA ENEIZOAIA 2 TAOGMOZ NENTEAH(4)

YEAR Month | Dayst. Dayfin | Hourstart Hourfin | Total mm Rfactor
2005 11 17 18 6 3 48 146
2005 11 22 25 12 8 207 806
2005 11 26 27 21 7 22 97
2005 12 14 14 14 18 17 68
2005 12 28 29 7 0 19 59
2006 1 5 5 5 14 27 72
2006 1 22 23 12 12 29 63
2006 2 5 6 17 4 33 104
2006 3 9 10 11 13 17 32
2006 5 17 17 10 11 27 345
2006 6 10 10 16 19 17 55
2006 9 18 18 18 19 15 60
2006 9 23 23 13 23 18 48
2006 10 7 8 20 1 19 109
2006 10 9 11 17 12 127 697
2006 10 30 1 11 0 117 194
2006 11 23 24 16 7 17 27
2006 12 11 12 20 21 13 17
2007 2 11 11 9 22 41 89
2007 2 16 17 13 13 23 31
2007 3 22 23 4 5 74 138
2007 5 19 19 0 4 14 24
2007 5 19 20 13 0 14 23
2007 5 24 24 4 14 20 86
2007 5 28 28 7 12 16 51
2007 10 20 21 13 1 33 111
2007 10 21 22 21 6 28 84
2007 11 5 6 18 12 14 20
2007 11 17 18 14 2 18 58
2007 12 8 9 21 16 50 138
2008 1 14 14 10 15 15 42




2008 2 6 6 4 9 13 41
2008 2 8 11 22 13 19 9
2008 3 28 29 6 5 70 119
2008 4 2 4 15 2 21 12
2008 4 5 6 12 6 45 63
2008 6 9 9 11 15 19 159
2008 11 17 18 17 7 36 227
2008 12 11 12 19 17 36 152
2008 12 14 14 13 19 14 46
2008 12 21 22 22 20 21 10
2008 12 26 29 2 3 75 27
2009 1 5 6 12 23 13 5
2009 1 8 9 16 10 14 9
2009 1 27 28 22 4 27 94
2009 1 31 31 5 19 22 20
2009 2 8 8 3 8 33 110
2009 3 21 21 5 20 23 34
2009 4 5 7 14 5 13 9
2009 7 2 2 13 14 18 102
2009 7 6 6 12 14 36 555
2009 9 11 12 10 13 69 234
2009 10 15 16 3 12 30 46
2009 10 24 27 14 9 56 143
2009 10 31 1 1 5 13 12
2009 11 3 3 9 18 18 21
2009 12 1 3 23 14 26 33
2009 12 5 6 5 7 31 54
2009 12 10 12 22 1 79 147
2009 12 12 13 14 6 21 22
2010 1 13 14 23 23 24 23
2010 1 15 16 13 20 22 21
2010 1 21 23 18 4 49 51
2010 2 2 2 1 12 13 14




2010 3 7 9 5 3 29 27
2010 6 28 28 0 4 41 750
2010 7 26 26 12 17 46 525
2010 9 25 25 5 14 21 41
2010 10 17 18 20 18 44 97
2010 10 27 27 15 19 53 766
2010 10 28 29 15 10 16 15
2010 11 12 13 10 5 27 102
2010 12 15 16 1 7 25 24
2011 1 2 2 4 17 23 29
2011 1 28 29 6 15 25 26
2011 2 3 4 2 14 102 156
2011 2 18 19 18 7 24 51
2011 2 24 25 5 21 84 328
2011 3 2 3 10 6 13 13
2011 3 31 1 3 13 29 34
2011 4 16 18 12 0 24 26
2011 4 26 28 20 5 40 43
2011 6 12 12 10 17 15 32
2011 10 9 11 17 4 26 38
2011 10 16 16 0 19 15 15
2011 11 13 15 2 11 17 12
2011 12 18 20 19 4 25 26
2011 12 21 23 20 21 72 165
2012 1 13 14 9 16 23 18
2012 2 6 7 14 4 51 173
2012 4 9 10 11 0 21 19
2012 4 18 18 4 12 17 16
2012 5 18 19 4 3 33 33
2012 10 22 24 23 13 28 26
2012 11 7 8 18 11 46 130
2012 11 19 20 20 8 22 20
2012 11 20 22 21 1 75 182




2012 11 29 30 16 8 53 209
2012 11 30 1 21 10 26 85
2012 12 17 18 21 13 27 47
2012 12 22 22 3 18 13 17
2012 12 29 31 7 12 204 1179
2013 1 16 16 9 14 25 147
2013 1 25 27 13 1 31 36
2013 2 13 15 9 16 71 112
2013 2 16 17 19 15 30 31
2013 2 21 22 22 20 99 816
2013 3 3 3 1 9 26 128
2013 5 13 13 12 21 19 83
2013 6 12 12 13 20 50 786
2013 10 1 1 0 8 21 110
2013 11 6 6 4 16 31 70
2013 11 11 12 12 11 21 53
2013 11 13 14 17 7 27 37
2013 11 24 24 5 20 24 59
2013 12 1 3 12 12 27 36
2013 12 26 28 13 10 37 33
2014 1 1 2 10 1 16 13
2014 1 24 25 22 2 15 58
2014 1 25 26 21 9 34 57
2014 1 28 29 10 2 48 133
2014 2 6 7 16 8 20 16
2014 3 1 2 9 7 20 16
2014 3 3 3 4 18 31 28
2014 4 26 26 18 21 18 165
2014 4 27 27 7 16 14 19
2014 6 3 4 8 7 15 19
2014 6 15 15 15 17 15 90
2014 7 15 15 12 20 13 40
2014 10 24 24 7 19 37 214




2014 11 7 8 23 21 33 59
2014 11 14 15 15 19 16 17
2014 12 3 4 22 5 24 110
2014 12 7 8 22 12 29 48
2014 12 8 9 23 8 18 29
2014 12 11 12 17 23 110 207
2014 12 16 17 20 18 13 12
2015 1 3 4 9 9 14 11
2015 1 28 29 21 18 16 13
2015 2 13 14 9 20 21 15
2015 2 22 23 15 13 20 15
2015 3 6 7 17 9 48 145
2015 3 13 14 8 3 43 44
2015 3 23 24 17 5 18 77
2015 3 26 26 5 23 17 14
2015 3 28 28 7 17 13 19
2015 4 9 9 11 23 21 18
2015 5 28 28 11 15 18 88
2015 9 21 21 8 19 30 138
2015 10 22 22 1 19 100 1326
2015 10 23 24 11 16 85 158
2015 11 25 25 12 23 22 125
2015 11 27 28 2 5 20 33
2015 12 10 12 15 12 17 13
2016 1 16 17 23 8 16 44
2016 1 19 20 22 19 27 22
2016 2 4 6 23 1 22 31
2016 2 7 8 9 12 22 17
2016 3 9 9 20 23 15 53
2016 3 13 15 14 0 73 86




ANAAYTIKA ENEIZOAIA 2 TAGMOZ MENIAI(5)

YEAR MONTH | DAYSTART | DAYFIN | HOURSTAR | HOURFI | TOTALMII | RFACTO
2005 3 5 5 1 20 15 10
2005 9 15 16 23 13 22 16
2005 9 22 22 18 23 16 59
2005 9 28 28 11 14 29 280
2005 9 30 30 19 21 15 53
2005 11 17 18 3 1 50 244
2005 11 22 25 14 8 122 172
2005 12 14 14 14 18 15 26
2005 12 28 28 6 22 32 221
2006 1 5 5 5 13 23 105
2006 1 22 23 11 3 13 16
2006 2 5 6 17 2 20 61
2006 2 24 24 4 6 17 84
2006 3 7 8 23 22 17 25
2006 3 13 13 12 22 17 28
2006 7 2 2 17 20 16 96
2006 9 23 23 13 23 16 24
2006 10 7 7 20 22 25 183
2006 10 9 11 15 6 57 91
2006 10 30 31 10 19 126 315
2006 11 23 24 17 9 20 39
2007 2 4 5 15 15 16 18
2007 2 11 11 6 22 27 48
2007 3 22 23 10 2 57 104
2007 3 26 26 13 16 31 164
2007 5 19 19 0 22 14 20
2007 5 24 24 4 15 72 1466
2007 5 28 28 6 12 20 254
2007 10 12 12 17 18 44 1025
2007 10 20 21 12 0 39 194
2007 10 21 22 15 15 43 128




2007 11 17 18 7 1 21 74
2007 12 8 9 20 10 34 69
2008 1 14 14 8 14 20 72
2008 1 28 29 11 16 16 20
2008 2 8 10 23 0 16 17
2008 3 12 12 3 4 16 91
2008 3 28 29 6 5 34 46
2008 4 2 3 18 6 17 20
2008 4 5 6 13 10 35 49
2008 6 9 9 10 15 18 86
2008 8 30 30 14 19 24 150
2008 11 17 18 17 5 30 95
2008 12 12 12 0 17 25 116
2008 12 18 18 9 12 20 94
2008 12 22 22 1 19 19 22
2008 12 26 28 6 10 16 17
2009 1 8 9 16 10 15 18
2009 1 27 28 21 4 17 23
2009 3 21 21 5 20 26 94
2009 5 6 6 13 17 15 21
2009 8 31 31 15 17 29 432
2009 9 11 12 10 10 39 54
2009 10 15 16 3 12 30 43
2009 10 24 25 23 20 30 110
2009 11 3 3 10 18 20 61
2009 11 10 10 13 15 20 183
2009 12 2 3 9 2 21 52
2009 12 5 6 4 5 22 29
2009 12 10 11 23 8 34 49
2009 12 15 15 5 18 38 225
2010 2 2 2 3 10 13 43
2010 2 6 7 11 19 62 576
2010 2 10 10 10 23 14 83




2010 9 25 25 5 14 16 116
2010 10 17 18 20 18 49 104
2010 10 27 27 17 19 44 462
2010 11 12 13 11 8 18 72
2010 12 15 16 4 6 17 24
2011 1 2 2 2 17 24 39
2011 1 16 16 1 21 21 32
2011 2 3 4 2 14 107 242
2011 2 18 20 19 2 26 72
2011 2 21 22 22 5 17 67
2011 2 24 25 11 6 30 38
2011 3 7 8 18 16 20 24
2011 3 31 1 8 12 16 19
2011 4 16 17 17 22 14 16
2011 4 26 27 20 12 22 28
2011 5 5 5 4 16 15 43
2011 5 27 27 11 17 29 270
2011 6 12 12 10 14 28 234
2011 6 14 14 13 14 35 399
2011 10 9 10 17 23 27 74
2011 11 13 14 5 23 16 17
2011 12 18 19 19 22 43 107
2011 12 21 24 20 2 72 179
2012 1 10 12 6 1 25 27
2012 2 6 7 14 3 34 77
2012 2 11 12 19 13 29 43
2012 2 27 28 3 11 17 18
2012 4 9 10 12 1 26 75
2012 4 18 18 5 16 23 34
2012 5 18 19 4 1 20 25
2012 11 7 8 18 10 25 37
2012 11 19 21 19 23 65 138
2012 11 29 30 16 6 19 57




2012 11 30 1 22 10 21 56
2012 12 17 18 21 13 16 34
2012 12 29 30 8 21 110 278
2013 1 6 6 6 19 14 25
2013 1 15 16 22 12 41 188
2013 1 24 24 16 19 16 57
2013 1 25 25 13 18 20 81
2013 2 7 7 13 20 32 210
2013 2 13 15 9 15 51 145
2013 2 16 17 15 15 18 21
2013 2 19 19 6 13 13 17
2013 2 21 22 22 11 49 227
2013 6 8 8 14 16 19 121
2013 10 1 1 2 10 20 98
2013 11 6 6 4 16 32 58
2013 11 11 11 17 23 55 694
2013 11 13 14 18 6 16 22
2013 11 21 22 19 2 22 104
2013 11 24 24 5 20 43 495
2013 12 1 2 14 13 22 34
2013 12 26 28 23 5 40 55
2014 1 25 26 16 9 37 119
2014 1 28 29 10 2 23 30
2014 2 6 7 16 5 15 19
2014 2 28 1 14 2 17 61
2014 3 1 2 9 11 23 30
2014 3 3 3 5 18 21 27
2014 3 6 7 12 18 15 22
2014 4 26 26 13 23 22 213
2014 7 15 15 12 19 18 88
2014 9 16 16 13 15 24 153
2014 10 24 24 7 19 74 1151
2014 11 7 8 23 19 25 37




2014 12 6 6 4 7 47 793
2014 12 7 8 19 12 39 68
2014 12 10 12 13 22 68 89
2014 12 16 18 21 1 25 36
2014 12 30 1 1 15 40 16
2015 1 12 13 11 10 18 9
2015 2 9 11 18 3 27 12
2015 2 22 23 16 21 29 12
2015 2 26 26 13 19 13 29
2015 2 27 28 13 2 13 19
2015 3 6 7 18 12 29 47
2015 3 13 14 8 2 19 13
2015 3 26 26 5 22 23 29
2015 4 8 9 17 14 21 25
2015 9 21 21 9 20 45 539
2015 9 28 28 12 20 40 320
2015 10 22 22 1 19 121 1324
2015 10 23 24 11 6 26 21
2015 11 25 25 11 22 58 680
2016 1 17 17 0 4 19 107
2016 2 4 6 23 11 28 16
2016 2 20 21 21 3 14 18
2016 3 13 14 18 18 38 27
2016 6 7 7 14 15 18 99
2016 6 28 28 16 19 30 243
2016 9 11 11 15 16 18 137
2016 11 26 27 21 3 52 422
ANAAYTIKA ENEIZOAIA 2TAGMOZ HAIOYMOAH(6)
YEAR MONT | DAYSTA | DAYFIN | HOURSTAR | HOURFI | TOTALMILI | RFACTOR
2005 5 29 29 4 15 16 68
2005 7 3 3 15 23 31 280




2005 9 16 16 3 13 27 70
2005 9 22 22 20 22 21 129
2005 11 17 17 7 23 82 345
2005 11 22 25 12 11 238 3919
2005 12 14 14 14 17 23 380
2006 1 5 5 5 13 40 576
2006 1 6 6 19 21 17 239
2006 1 22 23 10 9 36 407
2006 2 1 1 12 23 14 127
2006 2 5 6 16 3 26 446
2006 3 7 8 22 12 19 198
2006 10 7 8 20 0 28 544
2006 10 9 10 21 7 65 907
2006 10 30 31 11 20 62 716
2006 11 23 24 19 9 25 313
2007 2 11 12 12 1 36 445
2007 3 22 23 10 2 42 462
2007 5 18 20 23 4 54 989
2007 5 23 23 10 14 15 226
2007 5 24 25 4 11 15 188
2007 5 28 28 6 12 15 189
2007 10 20 20 15 23 36 739
2007 10 21 22 21 5 44 718
2007 12 8 9 21 16 44 578
2008 1 28 29 16 12 18 198
2008 3 28 29 10 6 47 556
2008 4 2 3 14 6 28 287
2008 4 5 6 13 5 40 450
2008 11 17 17 12 21 19 239
2008 12 12 12 0 17 23 322
2008 12 18 18 10 12 18 281
2008 12 26 28 1 11 39 39
2009 1 27 28 22 4 23 53




2009 1 31 31 7 16 14 16
2009 2 8 8 3 15 27 61
2009 2 14 14 0 5 18 30
2009 3 18 18 17 21 16 62
2009 3 21 21 5 20 24 42
2009 4 6 6 1 14 14 15
2009 9 11 12 17 10 24 32
2009 9 18 18 14 14 13 75
2009 10 15 16 3 12 17 33
2009 10 24 25 14 19 22 64
2009 10 26 26 4 20 20 61
2009 11 3 3 12 18 16 42
2009 11 8 8 6 10 16 60
2009 12 2 3 9 3 26 77
2009 12 5 6 9 6 35 81
2009 12 11 11 0 15 31 80
2010 1 21 22 18 15 36 84
2010 2 2 2 2 10 18 41
2010 2 8 8 19 22 13 35
2010 5 21 21 0 2 18 167
2010 9 25 25 3 11 30 89
2010 10 17 18 19 18 70 301
2010 10 26 26 2 2 14 100
2010 10 27 27 14 20 34 436
2010 11 12 13 10 7 32 121
2011 1 2 2 10 17 23 74
2011 1 12 13 14 1 15 25
2011 1 28 28 6 14 17 23
2011 2 3 4 1 4 100 275
2011 4 26 27 20 11 18 28
2011 10 10 10 11 14 17 40
2011 12 19 19 2 23 44 175
2011 12 21 23 20 20 93 726




2012 1 10 11 21 20 21 24
2012 2 6 7 17 3 60 650
2012 2 11 12 12 13 30 40
2012 4 18 18 4 11 18 22
2012 5 18 18 5 23 18 20
2012 11 7 8 19 9 23 50
2012 11 19 20 19 8 18 22
2012 11 20 21 22 23 20 20
2012 11 30 1 20 9 19 25
2012 12 17 18 20 18 44 482
2012 12 29 30 10 20 61 125
2013 1 16 16 10 12 23 82
2013 1 25 25 13 22 14 33
2013 1 26 26 15 23 15 29
2013 2 13 13 11 16 28 72
2013 2 14 15 1 11 22 25
2013 2 16 17 19 16 25 28
2013 2 21 22 22 20 62 862
2013 11 6 6 3 16 25 40
2013 11 11 12 18 0 34 230
2013 11 13 14 16 6 33 48
2013 11 20 20 6 12 17 37
2013 11 24 24 5 19 24 73
2013 12 1 2 10 12 23 34
2013 12 27 28 7 19 33 40
2014 1 1 2 10 9 14 15
2014 1 25 26 19 9 24 30
2014 1 28 29 9 2 19 23
2014 2 6 7 16 4 17 20
2014 3 1 2 9 7 16 17
2014 3 3 3 4 19 19 21
2014 7 19 19 12 16 56 1256
2014 10 24 24 7 19 15 39




2014 11 7 8 23 21 33 169
2014 12 7 8 23 11 26 60
2014 12 8 9 23 7 20 52
2014 12 10 12 12 20 70 87
2014 12 17 17 9 18 13 16
2014 12 29 31 23 13 20 20
2015 2 9 10 15 21 13 13
2015 3 6 7 22 8 15 18
2015 3 13 14 7 1 26 29
2015 3 26 26 5 22 16 18
2015 9 21 21 9 19 37 386
2015 9 26 26 23 23 15 99
2015 10 22 22 0 14 34 183
2015 10 23 24 9 11 57 73
2015 11 25 25 19 21 14 68
2016 1 20 20 3 12 13 14
2016 2 4 5 23 4 14 22
2016 3 13 14 18 21 24 26
2016 6 28 28 18 19 22 263
2016 10 7 7 20 22 14 55
2016 10 22 22 10 14 22 235
2016 11 26 28 20 11 68 337
2016 11 28 28 19 21 22 115
ANAAYTIKA ENEIZOAIA TTAOGMOZ ANQ TAY(DAAA(8)

YEAR MONT DAYSTA | DAYFIN | HOURSTA | HOURFI | TOTALMILIM | RFACTOR
2012 2 27 28 6 10 13 3
2012 4 18 18 4 11 33 56
2012 5 18 18 5 23 19 10
2012 11 7 8 19 11 23 53
2012 11 19 20 19 8 20 23
2012 11 20 22 16 0 16 5




2012 11 30 1 20 9 23 49
2012 12 17 18 20 18 29 114
2012 12 29 31 10 11 59 123
2013 1 16 16 10 12 20 72
2013 1 25 25 13 17 13 32
2013 2 13 13 9 16 20 55
2013 2 14 15 0 11 22 31
2013 2 16 17 19 17 33 25
2013 2 21 22 22 11 41 408
2013 11 6 6 3 16 29 60
2013 11 11 11 18 22 30 231
2013 11 13 14 16 6 30 35
2013 11 20 20 6 10 27 133
2013 11 24 24 5 18 26 72
2013 12 1 2 10 12 19 17
2013 12 27 28 1 19 31 35
2014 1 1 2 10 3 14 6
2014 1 25 26 19 9 22 26
2014 1 28 29 10 1 18 17
2014 2 6 7 16 4 21 23
2014 3 1 2 9 7 16 6
2014 3 3 3 4 17 20 11
2014 4 7 7 5 15 23 54
2014 11 7 8 23 21 30 147
2014 12 7 8 23 11 22 45
2014 12 8 9 23 6 20 72
2014 12 10 12 12 16 77 101
2014 12 30 31 0 13 27 28
2015 1 28 29 21 18 18 17
2015 2 9 10 16 22 20 18
2015 2 22 23 15 10 23 21
2015 2 27 28 8 3 19 30
2015 3 6 7 22 8 24 35




2015 3 13 14 7 1 48 66
2015 3 26 26 5 23 32 41
2015 4 9 9 1 11 15 19
2015 9 21 21 1 19 35 345
2016 1 20 20 3 12 17 22
2016 2 4 6 23 10 34 81
2016 3 13 14 18 22 41 39
2016 6 28 28 18 19 21 222
2016 10 7 8 20 2 13 45
2016 10 22 22 11 17 22 237
2016 11 26 28 20 11 58 272
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