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Naykoouiol uEcot 6pot
Mnyn: Maidment (1993).

Emeaveia ) ~ ZuvTeAEoTAC
(km?) ' 7. /PATTOPPORAC

Africa 30 3¥10° 0.20

Htreipog

Asia 45¢10° 0.40

Australia 8 7¥1 |;j]'5 0.31

Europe 9.8¥10° 0.44

North
America

South
America

20.7¢10° 0.43

17.8¥10° 0.36

YuvnB{lovpe va petpdue tnv Bpoxr o€ xtAtootd (Vhog Bpoxns). Etat, yla va Bpolpe Tov dyko Tou
VEPOU TIOU EXELTTECEL OE KATIOLO XPOVIKO SLACTNUA, 0 TTOUUE EVOG XpOVOoU, ToAAamAactdlovpe To VPog
™G Bpoxng emi to epuPadd tny emupdvelag (yla va tdpouv e KUPIKA petpa Ba ta LeTaTpEPOuLE KAl Ta
dvo o€ YETPA).



file:///D:/ELEMENTS/EPH/REF.HTM

AEKANEX A[IOPPOHX |

~~ [loTaua pevpata
-—-- YOPOKPITNG
—s Em@aveliakn pon




NEKANE2 ATIOPPOHZ

Motauédg B




DN eESN————
AEKANEZ AMIOPPOHX |

—_“—-_‘Ir_ LBk o R S
- .I - 4

) -4 P . & L]
H Aekdvn amopporig opiletal o€
oxéon ue €va onuelo (6€on)
TIAVW o€ €vay vdatdpeva
o (TtoTtapd, pudkL K.ATT) Kal elvaln

yAvn emupdvela and tnv omola
TO VEPO, PEOVTAG ETILPAVELAKA,
Ba cuPPEVTEL OTN CUYKEKPLLEVN
B€on.
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|THESSALONIKI

2I°E
Macthicy Gilurdi

Loudias drainage Basin Gallikos drainage Basin Pinios drainage Basin
Axios drainage Basin Aliakmon drainage Basin  #*  Limits of drainage Basin
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NEKANE2 ATIOPPOHZ

XAPA=H YAPOKPITH



| O uSpokpitNg TEPVA aTtd ToTIKA
LEYLOTA TNG ETLPAVELQG dNAadN
BOUVOKOPWYES KOl AVYEVEG.
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NEKANE2 ATIOPPOHZ

TUTTOI UOPOYPAPIKWY OIKTUWV

AevopITIKOG OpBoywviog KAIMOKWTOG

AKTIVWTOG

Ta vdpoypa@kd dlktua Hag
(PAVEPWVOUY TNV UTTOKE(IEVN
YEwAoyla TG AeKAVNE aATopPOoNG.




Ta vdpoypa@ikd diktua polalouvy
LE OVAEG 1] pUTIBEG oTNV Yrivn
ETLPAVELQ.




AN A YPPO-

O motaudg Colorado €xeL okdapel

| To AV oTpwA TWV WNUATWwY
yla eKkatoppvpla xpovia
ONULOLPYWVTAC €TOL TO GNUEPLYVO
Grand Canyon.

YAPOI'PA®IKO AIKTYO
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AEKANEXZ ANMTOPPOHZ

KAGd
1 Tmpamg ragng /2 setrepng raanc/ 3 1D St

H tomoAoyia Twv vdpPoYPAPIKWY
oToXElwY Hag pavepwVeL TNV
«WPLLATNTA» TOV TTOTAUOV O€
OoX€0n LE TOV YEWAOYIKO XpOVO.




TI MAGAME

*T1 eivonr M Aekdvn amoppons, 0 VOPOKPITNC KOl TO VOPOYPUPIKO
O1KTLO.

*Na yapalovpe Tov vopokpitn pac AA.

* AapoaitnTa 0E00UEVA: TOTOYPAPIKOC YAPTNG TS TEPLOYNS KAl TO
OTNUELD E£000V TOVL VOOTOPEVUATOG.
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KATAKPHMNIZEIZ

MeTomkn:

Beppog uepag

dUo agpieg paleg

L S1aPOPETIKEG
Oeppokpacieg
EPXOVTAI OF

Beppo pETWNO

eEnapin
(wuxpa ka1 Beppa

HET@ONA)

WUXPO LETWNO

nayokpUoTaAAol OEpHIKN:
YEITOVIKG
oTpOHATA
uvpon'J agpa
T0pBn ki AVURPGOVOVTAI
aoTaBeI Aoyw
Oeppavong
uynA
! Beppokpaogia kal
uypaoia

npoorjvepn *

OpoypapIkn:
Ta Bouva

. avaykalouv
Beppavon TIG UY PEC
Kal

: \_; Eipavon AEPIEG HalEG

va uvuqm)eouv

HEXPI va

Wi s \ UNVERN  enshBe)
nAsupad
KOpPECD |.lO(; oTny

NPOCNVEUN
nAeupa
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dry, descending air
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KATAKPHMNIZEIZ

ATIAA AOXEIA = BPOXOMETPA

Measuring

device

Overflow
cylinder




KATAKPHMNIZEIZ

Funnel and
outer cover

Collecting bucket

Balance linkage
mechanism

Quter
Lase

weghng
methanem

Pen arm
Rotating chart
Extension spring

Revoving deum
with chort

Figure 3-3 Weighing-type precipi-
tation gage, 12-in dual traverse.
(Belforr nstrument Co.)

Pen arm
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METPHZEI~Z PANTAP

3:59:112

(a) Tpoxid Tng Karaiyidag

(b) ouvoAikn BpoxomTwon
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KATAKPHMNIZEIZ

OPITANA
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KATAKPHMNIZEIZ

Ae 450)

ITivaxag pe Tovg BpoyopeTpr
TO VYONETPO TOVG KO TO PEC
Bpoyic Twa Ta tedevtaia 30 £t

Lrabpbg vpbpeTpo Mégo erijoo
owos Bpoyic

150 m 450 mm
1000 m 920 mm
300 m 605 mm
600 m 810 mm
1400 m 1390 mm




KATAKPHMNIZEIZ

otnv AB Tta
n 600pa Ko
Avti{oTtolya

AM1 = 600-
AM1/AB =0
M1M2=200

KOK 5 5em
e




KATAKPHMNIZEIZ

2UVOAIKO eufadov = 268,36 km?
W, = Bdpn TTapaTnPnoEwv

«750

N 0TV
oo W, = 1,18/268,

81,76km?
W, = 81,76/268,36=0.31

600 W, = 50.94/268,36=
50,94km?

4=
51,37km? 51.37/26

2,5km
e
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KATAKPHMNIZEIZ

2 UVOAIKG epufadov = 268,36 km?

on otnVv

59,03 km?

75,87 km?

A~ (aso.A
75.87/268.36
53,88 km2 £0.28

A. (450)

A = 27,54/268,36=0.11




OlIOTE OEAOYME NA BIAAOYME 3YMIIEPAZMATA 1A MIA
EIMNIPANEIA (NA) BAZIZOMENOI 2E SHMEIAKA AEAOMENA
(BY 3STAGMON) EQOAPMOZOYME MIA MEOGOAO

e e 75T g 127)




{ KRATARPRIVINIZEI2

STAONOLROIVITATY

Me tov 6po Bpoyofaduida evvooupe tn petafoir tov Vipoug Bpoxrg ava povada
petafoang tov vpopetpov (cuviiOwg ava 100 pétTpa).

O 6pog eivar avaAoyoq pe tnv Osppofaduida : petafoin tng Ospuokpaciag pe Tnv
avénon tov vpopétpou

H Ogppofaduida sivar epimov idia e 6Aov Tov rAaviitn = 6.1 °C ava ylAidpetpo
Agv cupPaivel To id10 pe Tnv Bpoxofaduida n onoia €xel Evrovo TOTKG YapaxTipa

Kol Gpa pEmel va urtoAoyiletal avd repimtwon

BPOXOBAGOMIAA



KATAKPHMNIZEIZ

HPOXOBANINS
Bpoxtic avd povada peraBoArict

y = 0,685x + 362,6

210 (Ywouel Meoo
guog | Tpo | ETAOIO
UYog

Bpoxis

BpoxofaBuida = 68.5 xIAlootd ava 100 yEtpa

Bpoxomrtwon otnv 6adAacoa = 363 XIAlooTA

800 1000 1200 1400 1600
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SPOS0BQ)NNLY

Me tov 6po Bpoyofaduida evvoovps tn petafoan tov Vipoug Bpoxric ava povada
petafoang tov vpopetpov (cuviiOwg ava 100 pétTpa).

Ma tov vumodoywopd g Ppoxofaduidag amartovvtat ta améAvta
VPOpETpa TWV BPOXOUETPIKWY CTABUWY Kal Ta avtiotoya VP Bpoxwv.
Me autd kataokevd{ovpe TNV KARTUAN petaBoArg tov VYous Bpoxng
CUVAPTIHCEL TOU LVYPOUETPOV Twv CTaBuwv, Torobetwvtag atov agova
TWV TETUNUEVWV TO UVPOMHETPO Twv oTaduwyv Kat gtov afova Twv
TeTayuévwy to Vpog Bpoxnc. H kAlon tng KaumuAng pag Oivel T
Bpoxofaduida (a) kat umoAoyiletat ypagwkd amé to dudypappa. H
HaOnuatikr €k@pacn Tng KapmVAng eival pia e&iocwaon g popenig
y=ox+p

Kol TTaploTtdvel pa gvbsia ypaupr 6mov To y avtumpoowmeVel To VYog
Bpox1ic o€ LPSuETPO X, TO a TN PpoxoPaduida kat to B to Vo Bpoxric oE
aréAvto vPopeTpo undév (0) dnAadr otny empdvela tng 6dAacoag.

BPOXOBAGOMIAA



KATAKPHMNIZEIZ
BEOROBEACNITAR

A givai To péco uqaégerpo TWV GTO
téten 6topem|.la\(:i"’|' i Bagivan h', = h +B(Z,L G)




TI MAGAME

*Ta Opyava pétpnong e Ppoxomt®ong, TOve TOMOVS TOV
Bpoyortdoemv KOOMOS Kol TNV KOTOVOUY] TOVG GTOV TAOVNTI KOl
otnv EALGO.

*AVO nebo0oovg VTOAOYIGLOD TNG HENC Ppoydntmong e nion AA:
1. uéBodog 1ooveTIOV KOUTVA®MV Kol 2. HEB0OOC TOAVYOV®OV
emppong Thiessen.

*Tt etvon 1 BpoyoPaduioa ko mwg vroroyiCeton. Eniong, mwg tnv
XPNOLOTOLOVHE Y10 VA O10PpHMVOLUE TLXOV EAAELTH OEOOUEVOL.

*Amapaitnta ocoousva: 0éon kol VYOUETPO PPOoYOUETPIK®OV
otofumv kabnc kot 1 péon Bpoyontmon tov kabevoc cTaduov.

rAYKHXH 1n YIIOAOI'TEMOY MEXHX BPOXOIITQXHX
KAI BPOXOBAGMIAAX
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eEATHICODIaMVOR =
efarpion + diamvon

AN

”~

diartrvon

A -5

BEVIPA  ypaocidi

Tpogodooia
UTTOYEIWV VEPWV

O opog e€atuicodiamnvorn
TEPLYPAPEL OAEC TIC OlEPYACIEG E
TIC OTTOlEG TO VEPO ©E Uypn HopYn
TAvVW N KOVIA OTNV YALVN EMPAVELA
yivetat udpatpoc.

2tnv mpaén eivat aduvaro va
Eexwpiooupe TNV €€AtUion

(amo UYPEC ETMPAVELEC) ATTO TNV
dwamvon (e€Ation Tou vEPOU EVTOC
TWV QUTWYV), KAl ETOPEVWE
£0TIA{OUPE OTO GUVOAIKO
amotéAeopa, Tnv e€atpioodlamnvon
(et).



| - EXATMIZOAIATINOH

earpicodiamvon =
géarpion + diamrvon

N
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diatrvon

AH -5

devTpa voacidi
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Tpogodooia
UTTOYEIWYV VEPWYV

Ta dvo cuotatika mou xpetalovtatl yua tnv
aAAayn gdaong Tou vepou amo Uypo N OTEPED O€
atpo eival evépyela Kat vepo. AnAadn, n
e€atpioodlamvon €ival EKel Tou cuvavtwvtal n
olabeopotnTa vepoU OTNV EMPAVELA TNG YNG HE
TNV OLABECIPOTNTA EVEPYELAC OTOV (010 XWPO.

H evépyela mapayetat amo TNV nAakn
aktivoBoAia Kal To vepO Katd Kavova amo TIG
TOMKEG KATAKPNMVICELS. Eeldn 1000 n nAlakn
EVEPYELA 00O KAl TO VEPO Elvalamapaitnta yla
va €XoUupe €EATHION (KAl OlATIVON), KATTOLEG
(POPEC N dlaBecIpoTNTa TNG EVEPYELAS Ba
meplopilel Toug pubpoug TNG EEATHOAIATIVONG
EVW AAAEC popEC Ba tnv meplopilel n
dlabeopotnta tou vepou.

Y€ ox€on Pe TNV OlabecipotnTa Tou vepoU,
BAETOUPE OTL N e€atploodlamvon givat pla
apgidpopn digpyacia omou OnAadn n moooTnTaA
Tou OlaBEoipou vepou emnpeddlel Tov pubuo tng
e€atploodlamvong n omoia Pe TNV GElpd NG
emnpeadel TNV moooTNTA TOU VEPOU Tou Ba eivatl
OlaBECIPO OTNV CUVEXELd.



EXATMIZOAIATINOH

‘OAn n UAn 0laB<tel ecwTePIKN evEpyela E, [M L2 T-2] mou ogeiAetal otnv KIvnTiki Katl SUVApLKN EVEPYELT
TTOU OUVOEETAL PE TA HOPLA. H E0WTEPIKA EVEPYELA Eival Pla EKTATIKA 1O10TNTA (s€apTdtal amo tnv
TOOOTNTA TOU UALKOU) Kal PETplETal o€ povadeg calories 1 joules. Ymdpxouv dtdgpopol TUTTOL ECWTEPIKAG

EVEPYELAGC.

Napakdtw 6a acxoAnBoupe pe TNV awodnth Bgpudtnta Kkat tnv Aavldvouca Beppotnta (evépyela).

1. H owsBnti) Beppomyro stvor to Tufpe oLTO T S0MIEPITS EVEPTELLS TOD Stvol
ovihoyo pe v Beppoxpocic. Oneg Aest xon To Ovopd g, owtn tvo 1 Beppomia
mov mofdvetol kaveils pe v emogn 1 o dyyype. H sidueri Bzppomyral! o [L2 071
T2] siver &va pétpo 1ov MOCO T ECOIEPKT evEpyelr svOc ohpoaroc whidlsl pe v
fepuokpocio:

dE, /m
C.o=
235 " dr

omov m eiven 1 wolo won T (K) siven m omohvm Bspupoxpocie (n wwohuvm
Bzppoxpocio petpigtor o fubpotvc K&k fw mov onusidvovio pe o "K"). Ovcwotxd
1 e1duc Beppdmia eivo Eva LETPO TG amotTovevTc Bepudmyteg v Ty abénor g
Bzppoxpocios ™ povados palos ward 1°C. Mropobpe vo ¥proioToticoupis T
g1ducn Bepuommre v vo vroloyicovne mwg 1 fepuokpooie piog dedousvng palos
vepov BOo ohiafsr sov  mpooogpovus  evepyswe  (Ceotavovpus o wepd). H
BzppoyopnTikéTTE Tov vepoh otovs 20°C siven mepimov 420107 Tke ! K711 1.0
cal g7! K71 Edv &youps 1.0 kg vepot o1 npocBicovns 12 kT (kilojoules) evépysias,
Swpopad oy Beprokpecio witopel va vohoyiotel mg eEn

_dE,/m _ 12000J)/1kg

= T e =20K
4.2x10" Jkg'K

dT

Cp

dnhadr] 1 Beproxpoecic Tov vepod B owinbsl xotd nepimov 3°C. Eyovps vrobioset 0T
dezv eloatpiomis vepo.

2. AovBavovoe BsppoTnTo sivorl TO TUNUC CUTO TN ECMTIEMIKNG EVEPYEIRS MOV d2v
vivetor ouoBnra. AviiBste, 1 AovBdvovoow evEpyswr sivol T MOCOTHTR QLT TG
SOMTEPIKYS SVEPYEWLS MOV OMOppOQaToL 1 sxhdstol KoTd TV chioyt odons o=
orafsps Bepuoxpasio. H efanuion npoiimofétel v petatpom] vypod G CEpo TOD
amotel vo mpootefsl svEpysin oto vepd. Avti n eveépyswe ovopdleto hovBdvovoa
Beppotnro staTmong:

@2.6) b =2.45x10° Tke ™ (905¢y
Tlpensr énhadn vo mpocespovus mepimov 2.5 sxotouuvpu joules svepyswog 7 vo
efotuicovps 1 proypoppo  vepov. Akkor wmor AovBdvovoog Bepuotmoc
neprhoufavouy:
i. AevBavovoo Bzpudmire Mociuatos Ax = 3342107 T kg™! orovc 0°C

ii. AevBdavovon Bepuétia Hine: Ar=—3.34w10° T kg! arovs 0°C

iii. AavBdvovoa Bzpudmte sfespnong: A = 2.83w10°f Tk grovg 0°C



H evépyela mou xpnolgomondnKe yla tnv
HETATPOTH TNG PACNG TOU VePOU dlatnpeital
EVTOC TWV Hopiwy Tou UdpaTHOoU Kal eEEPXETAL
amo to ocuotnua padi pe toug udpatpous. TeAKA,
n AavBavouca Beppotnta (evépyela eEATHIONG)
EavapetatpEmeTal os BEpUIKA EVEPYELA OTTOU Kal
otav to vepo uyporolnoei.

| EXATMIZOAIATINOH

H mpoomintouca aktivoBoAia (R,) {eotaivel

TIG EKTEOEIPEVEG ETPAVELEG EVTOG TOU
OUOTNHATOG.

‘Otav UTapxel VEPO, AUTO ATTOPPOPA KATTOLO
TUAPA TNG BEPUIKAG EVEPYELAC YA VA UTTOGTNPIEEL
NV aAAayn @Aacng Tou amo uypo o€ aTHo
(e€atpioodiamvon).

H e€atpicodiamvor cuvnbwg ogv Ba amoppo@noel
OAN TNV eVEPYELA Kal £TOL N EMPAvELd Ba
ouvexioel va Bsppaiverat

Kabwg n empavela yivetat {EoTOTEPN ATO TOV
aépa Kat to £dagog, Ba apxioel va petadidel
BepuotnTa mpog Tov agpa (H) Kail mpog to
£€0agocg (G). Katd tnv OldpKela autig tng
dlepyaociag mpooTtibevtal BgppuotnTa Kat udpatyol
otov aépa mou Bpioketal otov Oyko eAéyxou. O
UypOG Kat {e0TOG agpag yivetal mo apalog anod
Tov EPIBAAAOVTA aépa Kal TEIVEL va avupwoei
Kal va Byel EKTOG TOU OYKOU EAEYXOU.

ol KUPLEG HOPWEG EKPONG EVEPYELAG ATIO TNV
aktTivoBoAia Tou GEXETAL N YALVN EMPAVELA Eival
n Oéppavon tou eddwoug, n BEpuavon Tou
UTTEPKEIMEVOU agpa Kat n JETATPOTIH TOU UYpPOU
vepoU o€ udpatpoug

H e€atpiocodianvor cuvnbwg oev Ba amoppo@noel
OAN TNV EVEPYELA KAl £TOL N EMPAveLd Ba
ouvexioel va Bsppaiverat



| EXATMIZOAIATINOH

%:R”—U—H—E,
!

omou: R, = n kaBapr (nAakn) €lcpon
aktivoBoAiag; G = eKpon EVEPYELAC HECW AYWYNG
oto £0agog; H = kabapn ekpon atebntig
Beppotntag otnyv atydo@aipa; E; = ekpon
AavBdvouoag evépyelag otnv atpdocgaipa (Pon
AavOavouocag BgppoTNTAG), TTOU OPEIAETAL OTNV
e€atpion; Q = n mMooodTNTA TNG OEPUIKNAG EVEPYELAG
TTOU amoBnKeUETAl 6TOV OYKO EAEYXOU avda
povada epBadou TG EMPAVELAC.

Kabe £vag amod toug 0poug otnv Oe€ld MAEUPA TG
e€lowong gival otnv pop@n PLag EVEPYEIAKNC
ponc (evépyela ava povada empdavelag ava
povada xpovou). Ze povadeg Sl auto onpaivel J
m2s', N WmZ HouyBaon mou yivetal 0w
elval va ek@paotouv ta R, kat G cav BeTika eav
KateuBuvovtal Tpog ta KATw evw Ta H kat E; oav
BeTIkd Otav KatsubuvovTtal TPog Td TAVW.

Mmopoupe va Eavaypayoupe tnv e€icwon yla va
AUcoupe yia tnv E;, TNV pon tg AavBdvouoag
BepudtnTag (e€atpicodiamvon):

E!=R”—{F—H—@
il



EXATMIZOAIATINOH
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Metpnpéveg poég evépyelag amo Eva melpapatiko medio otnv KaAipopvia.
KaBwg n empdavela oTeEyVwWVEl EVOow OlApKEi To TEipapa n pon
AavBdavouoag BeppotnTag HEIWVETAL KAl N pon aledntng BgppotTntag
au€avertat.

O puBuACg TNG et TToU CNUELWVETAL KATW
amo TIG UPLOTAPEVEC ATHOOWPAIPIKEG
OUVONKEC Kal TNG TPOCTIMTOUCAG NALAKAG
aktivoBoAiag otav n empavela sivat
EVIEAWC UYPN ava@epeTal cav GUVNTIKA
e€atpioodianvon (PET).

Ma 1o udatikéd 1oluylo plag AeKavng
amoppong Hag evOLAYEPEL N TPAYHATIKA
e€atpodiamvon ylati autog ival o pubpog
HE TOV oToloV TO VEPO amopakpUVETal.

H €vvola tng PET €ival xpnotun cav
epyaAcio eav dlabEtoupe Kamolo TpoTo va
UTIOAOY{OOUME TNV MPAyHatikn
e€atpioodianvon (ET n AET) amo tnv
OUVNTIKNA TEPITTWON KAl amd TV yvwon
TWV OUVONKWYV TNG EMIPAVELAG TOU
€0dpoug.

EE' oplopou, otav n empdvela sivat uypn
0 Aoyog tng et mpog tnv PET Ba eival
povada. Avtiotpo@a, otav n empdavela
gival oAoKANpwTIKA avudpn Ba teivel oto
HNOEV.



EXATMIZOAIATINOH

Mivakog 1-2: Kadmoweg ywwotég pébobdor vmoloyiopol tneg Svwnmukng efarpuocodianvoric koL analrtolpeva
petewpohoyika Sebopéva. Or aotepioxkor Gnhwwvouw 6m avtég ov pébobol ypnowpwomorodv Ko Ewva
+| SopBwnikd cuvisheorn f ouvishsoty Babpovopnong.

oo MEBodog Srpouckpacia AxTiIvoBoAla IxET LKL "ArAD
¥yoacia Mia Bactkn diaipeon twv pebodwy
1 Thornthwaite (1948) Mén:m — E.L{E{;?KE Lo U]TO)\OY[O[.IOl'J tng duvnthﬁg
NUERPNT LG nueépoxg ’ ’ 13
A wion _ prdone o 8&(]1;”[005[(]1TVOF|§ €lval avapeoa ce
nuepficra meeas +  HEOOOOUG aKTIVOBOALAG Kal o€ peBOdouUg
3 Hardgreaves - Samani HuepfoLo Extdg espUOKpaoiag. r£Vle’ ol “éGOéOl
(ess) mex/min  eERdcedigec akTivoBoAiag Bswpouvtal akplBECTEPECG
4 Priestley - Tawylor Meon Eobopn = - , , )
(1872) npepficto o LvoBOA Lo aAAd €lvatl o amattnTikeg o€ OedopEVa
s | Turc (1261) MEan Hi Loueh MEan €10000U.
nuepnoLe KT Lvopohio nuepnoLe
& Makking (1257) Méon HiLokh
nuepnoLe KT Lvopohio
1700 .| —*—Thornthwaite -8-Hamon —&— Hargreaves-Samani ——MeansixPET | __

]

H00 Ay ey — — S ——

1 2 3 4567 8 96 111314151617 18 19202223 24252527 2829 30 31 32 33 34 3536 37 38 39
Watershed ID

Ixnua 1-8: IUYKpLon TwWv UTOAOYLONEVWV TIHWV eTiowag AE yia 39 mepoxsg otig NA HNA (Lu et al.,
2005). H péBodog Hamon ivat Kovtd otov Héco 6po Twv 6 pebodwv nouv avadépovrat otov ivaka 1-
3. Ie oxéon pe tov M.O, n uéBodog Thornthwaite unmoektipd v AE vy n pébodog Hardgreaves —
Samani TNV UTLEPEKTLUA.



ETATMIZOAIAMNNOH |

H duvnTtiki 000 Kat n mpaypatiki
e€atpioodianvon (Hadi pe AAAEG PHETABANTEC
TOU evepyelakou tooluyiou) dlatiBevtal emiong
amo to 0pUPOPLKO Tpotdv MODIS16. To
TPOIOV aUTO KAAUTTEL, ge avaAuon 1km2,
nepimou 109 ekatoppUpla km? kal mapEXeTal
O€ XPOVIKN avaAuon 8-ApEpn, pnvidaia kat
£TAOLA, VW TEpIAapBavel ta £€tn amo to 2000
£w¢ Kal onpepa. O aAyopibpog mou
Xpnotyotolei eivatl pia ekdoxn tng pebodou
Pennman.

..

0O 200 400 600 800 10001200
MEAN ET (2000-2006) mm/yr



EXATMIZOAIATINOH

H péBodoc Hamon

H pzbodos tov Hamon nopovowd st mopoxdto (Hamon, 1961).

OTon

PET: =fatmcodumvor v nuépa ¢ [mm nuépal]

Hi: pécocombuoc opovuépos Ketd T S1pKeld TOV WVE OTTOD TEQTEL T NUEPD ¢
es:  mizom kopsouol vdpatnay oz Bepuokpacia T [kPa]

Ti: 7 peom Bepuokpooio Ty nuepa ¢ ['C]

H mwizom xopeopot vrohorileton and ™y Beprokpocio oy

s —4278.6
e, = 02749 = 10% = exp (—)
T.+ 2733

To H: vrohoyilston amd Ty acTpovolixy didpkaia mg nuépas Nt 1 omoia wwobton pe

24 = w,
n_:

T

oMo o sivon 1 yevie SUoNC Tov HAov TV NUEpA f © —arccos(-tang¥tand)
@ EIVEL TO YE@YPUPIKD TARTOS TOD TOTMOD Ko & SHvOl 1 TJANKT] WmOKALoT]

2T
4 = 04093 = sin (—}’ — 1.4[]5)
365

omou J sivin o anfev apBuos me nuépas (omo 1 2mc 363).
Tic nuepes pe Bepprokpocic ion \| KdTte axd o undéy o1 Haith and Shoemaker B2touy
PET=0.

(50)

H pébodog autn umoAoytopou tng PET eivat
HEB0DOC BeppoKpaciag oXeTIKA amAn otnv
£QAPHOYN TNG HE LKAVOTIOINTIKA ATOTEAECHATA.

* Mpoodiopioudg TS BEGNC TOU fAIou

O Tpocdiopiopdg Tng Beong Tou AAIou yia pia
em@dveia TTou cUAAEyel nAiakr akTivoBoAia ptropei
va yivel yvwpidovtag TI akOAouBEG TTEVTE YWVIEG:

s ewypa@ikod TTAdTOC @

sHAlak atmrokAion &

s Wvia wpag w

sKAion emeaveiag B

s[wvia alipouBiou y

* HAlakry atrokAion &

H nAiokp amékhion & eival n ywvia avapeoa oty euBeia
fnAlou-yng Kkai tnv TrpofoAn TG oro emiedo TOu IGNMHEPIVOU
Kai utroAoyilerar amréd T oxéon:

360 (284 \
e 33_45.“"[ _(’(_(_M |
\ 365 /

étrou 1 eival N nEEpa Tou £Toug.

H nAiakn amékhion maipvel Tn péyiotn TR TG (23.45°) kara
70 Bepivé nAlootdoio (21 louviou), kal TRV eAaxioTn TiHA TNG
(-23.45°) kard 1o Xelpepivoe nAiootdoio (21 Askeuppiou).



TI MAGAME

n duvnTikA g§aTpicodiatrvon (PET) utropei yevikd va oploTEl oav n Tooo0TNTA TOU
vePOU TTOU Ba UTTOPOUCE VA ECATHIOTEI ATTO TO £DAPOG Kal Ta UBATIVO CWHATA KAl VO
dlatrveuoel atrd TNV BAACTNON, XWPEIC TTEPIOPIOUOUC AAAOUC ATTO TIC ATTAITAOEIS TNG
ATUOCPAIPAC.

H évvoia TN PET ouvioTd évav XpAOoIJOo OLIKTN TTOU QVTITIPOCWTTEVEI TNV UEYIOTN
ouvarn atTwAEIa VEPOU aTTo Wia mepioxn Ue BAaarnon TTpog TNV atpodoeaipa. H
eCaTuioodIaTTvor) euBUVETAI YIa TNV ATTWAEIQ OTNV aTHOo@alpa Tou 60% Katd yEco Opo
TWV KATAKPNUVIOPATWV o€ TTAavnTIKr KAigaka (Hornberger et al, 2014).

H mrpaypaTtikh e§atpicodiatrvon (ET) opiletal cav n TpayuaTikh TToo00TNTA VEPOU
TTOU XAVETAI OTNV ATHOC@AIpa aTTo TIG DIEPYATIES ECATUIONG Kal OIATTVONG KAl gival
eC’OpIOPOU ion he TRV dUVNTIKA 0€ OUVONKEG ETTAPKEIAG vepoUu. OTav OPwG To VEPO
apxicel kal TreplopieTal Kal OgV €ival APKETO yIa TNV £EATUICOBIATTVON 0€ dUVNTIKOUG
PUOMOUG, TOTE OI ATTWAEIEG VEPOU MEIWVOVTAI TTAPOAEC TIC AQUENMEVES ATTAITIOEIC TNG
ATUOCYAIPAG.

H évvolia Tng PET mpwrtoxpnoipotroinenke amd tov Thornthwaite (Halstead, 1951)
oTNV TTPOCTIABEIR TOU VA UTTOAOYIOEI TNV TTPAyPaTIKA ¢aTtuicodiattvory. H duvnTikn
eCaTpIocodIaTTvor) UuTToAoyileTal e KATTOIO OTTO TIC OI0BEOINES HEOODOUG.

Amopaitnto 0eO0OUEVA: Beprokpaciec | akTiVOPBoAiEC



YAPOAOI'IKO IZO0ZYT1O

- ., ebaTrpiooBiomvon ET >
EQTaEpnuvigpata P ™,
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E=ATMIZOAIAINNOH

> _i_,;;‘_:i"}j:ﬁii’,- T
| S yrig ’
. EMI®ANEIAKH
ST
““"ANOPPOH

H Aekdvn amoppon e(val n KATAAANAN XwPLKY Lovada yla va
gapuooove TNV apyn tng dtatripnong tng padag, dSnAadn éva oolvylo:
p = et +rs (Bpoxn = e€atuicodianvon + amoppon)
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YAATIKA IZOZYTIA ZE ATIA®OPETIKA KAIMATA

300 T

] FMAM|
Baghda

Lat. 33°N, L
A

] ASOND
d, Irag

ong. 44°E

. Avayouwon | ,
CJEAAeipa ., 1B edapikols vepol = KUTOaHpiIviaeN A .
[ E€avTinon edagikoy M ne — NpaypaTtikn UYNTIKN
4 pioosia " 5
yEpOU etaTpigodianvon etaTpigodianvon
i i 300 T : : T 300 =TT
200 200

100

0 =
| FMAM ] )] ASOND
Tokyo, Japan
Lat. 37°N, Long. 140°E
B

100

;
] FMAM]|] ) ASOND
Faro, Portugal
Lat. 37°N, Long. 8°W

C




YAPOAOI'IKO IZO0ZYT1O

Ydariké looluyio Thornthwaite, KahaBputa Y&artiké loollyio Thornthwaite, Aiyio

' : lo=98 lv=-29
8=67,lu=30 Hpi€npo, D

sl - Mec6Beppo, B3
MeadBeppio, B _afs PHO,

175 200

150

125

g

Mrvec Tou £Toug



YAPOAOI'IKO IZO0ZYT1O

MéBobog udarikou 1cofuyiou katd Thornthwaite

Ocppokpacia (T) Kataxpnpviopara (P)

DL LeTePATTES MOV VAEITEPYOVIN GTOVS UIOADTITULODS siven (0ho To peyeln oe yihwotd):

AWC = Ménom amobnxetevtikomio o0 2dapon: o2 vepd (Available Water Capacity)
AW; = AMoBEowo vepo xotd to wiva i

Ei. PE; =Ilpoynoruc ot v efonuoodwmvon Kotd to wiva i

P; = Komoxpnuvicpote xotd 1o pipva i

O wohyopBpocy vIOLOTUTUOD SVEL O THPUKOTE:

Edv P; = PEitotz Ei=PE;
EdvP; =PEitote Ei=Pi +[ AWi1 *(1-exp((P; - PE)) AW()]

AW; =min[(AW:1 + P;-E:), AWC]

Ko

Metefokn oy anobnksopsyn vypooioc AAW;=AW; - AW
‘Ehlewe (Deficit): Di=PE; - P;

[lzpicoew (Swrplus): Si=AW;1 +P;-Ei - AW,

Amoppor] (Runoff): RO = ¥ [Togommag dwBzowns e anoppon
Hogomte dwbzowr v anoppor: S; + Detention i
Tuykpdmon (detention): RO;- ROy




L YAPOAOTIKO IZOZYT10
QEMA 1: YAATIKO 1Z0ZYT10 AEKANHZ
ME TH ME©QOAO THORNWAITE

. Oa emiAe€eTe wia Aekavn oe Omola teployr tng EAAadag OeAete
(...)

. Oa Bpeite TOV TANCLECTEPO UETEWPOAOYIKO oTaBbuo tng EMY oto
http://climatlas.hnms.gr/sdi/

. O@a tApeTE Unviaieg Oepuokpacies Kal BPOXOTMTWOELS

. Oa Kavete avaywyn ywa tny Bpoxofabuida e faon to HECO
VOUETPO TNG AEKAVNG KOl TO LPOUETPO TOU oTaOUOU

. @0 KATOOKELACETE TO Unviaio .oolvylo Ue tnv forBeta tov
apyxeiov Thornwaite Water Balance EAAnvika.xls

. @0 TTAPOVCLATETE TN HEAETN GO (-...)
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o,

9.7416e+08
PERIMETER 211717
BASINS_ 267
BASINS_ID
BEMBADON
BASIN
SUBBASIN
BASNAME
BASNAMG fifiio
WDISTRICT 04
SUBBASNAME
SUBBASNAMG
hasplume 0
OBJECTID 250
FID_1 265
COUNT 97394
AREA_1 9.7394e+08
MEAN 915.296

AREA
PERIMETER
BASINS_
BASINS_ID
BEMBADON
BASIN
SUBBASIN
BASNAME

BASNAMG
WDISTRICT

SUBBASNAME
SUBBASNAMG

hasplume
OBJECTID
FID_1
COUNT
AREA_1
MEAN

X

3.2801e+08
99604 .4

AOUPIO
(Eifigizéan)
02

0

375

395

32791
3.2791e+08
455.393

2



| YAPONOTIKO IZOZYTIO

: {,.'ﬁﬁf,r';“;gmomﬂ KAIpaTikog ATAavtag Tng EAAadac

KAspanixog AtAavrag 1971-2000 || To xAipa nc EAMGSac | Khiporika Sebopéva || Meradsdopéva | Sxenka || Emkowmvia
Awayzipion [« a”mmwﬁﬁﬁmhaa.aaal"’ N | s o o
B, ©=pamixa Eninzda ‘ ‘ h

Xpoviki) nzpiodog: | 'EToc”

Eninsda

=23 Xaproypapiké YnoRafpa
18 xevs
1 € Google Streets
7 9 Google Hybrid

{2 Enine

= [@] =3 Zrafpoi
[T] @ Srabuoci pe MeTewpohoyika Asdopéva
§ ZraByoi MéTpnong Beppokpaciag
[[]  =ZraBuoi MTpnong HAopaveiag
4 ZraBpoi METpnang BpoxonTwong

3[7]53 KhpoTikeg ATAavrog
[7]  Hhogdavaia
] yerog
| EAGxioTn ©cppokpaagia
| MéyioTn Qeppokpaaia
[[]  Méon ©eppokpadio
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GLECTEPO OTNV AEKAVN 0OG LETEWPOAOYL
r/sdi

Meradedopiva | Ixemwa | Emikosveovia

[ ninposopizczncion | @ Q '@ R & il A [l & X Epyaleia AvaZimong

k AnotehéopoTa ASroupyiag Avayvimpiong AVTIKEILEVWV -

AnotzAéopara Aziroupyiag Avayvmpiong Avrikapevoy (2)

[C] | Zovown

= TraBpoi MéTpnong Oeppokpaciac (WMS)

Ovopaocia Zta

Azp. Makedovia (Mikpa)

Tewypapiko Mikog :

22.9715

ewypapiko MAGTOG :
- 40.5274

£rpnong Bpoxontmong (WMS)

Ovopacia XTaBpou :
Azp. Mokedovia (Mikpa)
Fewypapixo Mikoc :
22,9715

Fewypapixo MAGTOG :
40.5274
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y=0,2912x + 4514 y=23325%x + 213 69
R*=0,333 R =0,7543

/
k%
*

AvTikr EAAGSa AvatoAkn EAAGSa - Opdkn
T T T 50 100 150 200 250 300 350

600 800D 1000
. . Yipdpetpo (perpa)
Yioperpo (petpa)

]
a

]
=

*

5888

Yipog Bpoxomrwang (mm)

[=]

y=0,2112% + 756,75 y =0,60137x + 4375
R*=0,2501 R==10,873

5
g8 8

Yipog Bpoxdmrwaeng (mm)
- 8 8 8 B 8

Makedovia- 'Hmelpog

Yog Bpoxomrwens (mm)

KpAtn — vnod Atyalov

400 600 BOO 1000 400 600 800 1000
YopeTpo (petpa) Yipopetpo (pérpa)
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YAPOAOI'IKO IZOZYTI1O

MHNIAIO IX0ZYT10 YAATOZ AEKANHZ ME TH MEGOAQ THORNWAITE
H PET vmrohoyiletal pe tnv eficwon Hamon
Aebopiva Efaydpeva utrohoyiopoy  Physical Hydrology , 2nd Ed.

TONOOEZIA: Nepéa, KopivlBia D= 38.0 degree AWC = 100 mm  Méyiomn amobnrkeunikdmTa edagoug os vepd
0.88 rad
Hhokf oTrokkion (deg) 213 133 20 83 188 233 213 30 90 1858 233

Hhuoin arrokkion (rad) -0.37 023 -0.03 017 0.33 0.41 0.37 005 016 <032 -0.41 I .I
Ludpran npépog (hry* 96 106 118 130 141 146 144 123 111 10.0 9.4

YAATIKO IZ0ZYT10
CBepuokpagies oe C, dpol igofuyiou og mm.
@z Map Amp Mo lowvy louvh Avuy

ENEZHIHIH
a0 60 50 15 KaTakpruvigelg
5 13 15 25 SepuoKkpaoia
MogoaTo PPoxIC OTIC KATUKPNKYITELS
60 50 15 BpoxdnTuan
15 0 0 0 KL
B 0 0 0 Alovopayalag
40 8 0 0 | ALpEYD KIdwL
50 15 Nepd SLaBeao
31 71 144 | AuvnTer EEaTpo0BInvor
21 Nepd peiov eEaTpoodWanyor
81 Edafukr] uypadia (edadwd vepd)
Mapopd edadikol vepol
MpayaTikr] EEaTHLIToSLITYor
W-ET-ASOIL Anoppor] R {ASETpo vepd peloy npay
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L ANA®OPEZ

STOIXEIA ®YZIKHZ YAPOAOTIAZ Hornberger et al., 2016 MT®: X.KapaAng
ANATITY=H MEGOAOAOTIAZ TTA THN ANAAYZH KATA 2Y2ZTAAEX
BPOXOMETPIKQN AEAOMENQN 2E 2XE2ZH ME TATEQOYZIKA XAPAKTHPIZTIKA
TOY EAAAAIKOY XQPOY. Metamtuylakn datppn KapaykiolomovAov
Awatepivn, 2016 MewTovIKO MNMavemiotr o ABnvw.

HAIAKH TEQMETPIA, Katolytavvng raévvng

>HMEIQZEIZ MAOHMATOZ YAPOAOTIAZ, XapokdmeLlo MavemioTrio, Tuiua
Fewypawiog, Kapvumaing Eve.



