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Nepo arnv Atuooaipa

M oo TIC ONUAVILKOTEPEC LOLOTNTEC TNC aTHOoodAlPAC TOU
HEAETATOL Eexwplotd AOyw TNG omoudalotntac tng, €lval n
atpoodalplkn vypaoia.

To atpoodalplkd VEPO UTIAPYXEL OTNV OTHOOPALPA KOl OTLC TPELC
daoelc. Aépla kataotaon (vdpatuol), vypn kataotaon (Bpoxn,
dp000C¢) Kal otepeN Kataotaon (xLovy, xaAad, maxvn).

OL atpoodalpikol vdpatpol amoteAolv amo to 1 ~3 i Kat ~5% tou
atpoodalpltkol peuotol oAAA OL TTOCOTNTEC TOUC METaBAaAAovTal
o€ HeyaAo evpoc.

Me tov O0po uypaoia yoapaktnplletal n moocotnTa Twv USPATUWV
OTOV OTHOCPALPLKO AEPQL.
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YOPOAOYIKOC KUKAOC

O KUKAOG TOU VEPOU — YVWOTOC KAl WS UOPOAOYIKOS KUKAOG —
gival n OuveXNC avakukAwaon Tou vepou NS [N¢ uéoa atnv
udPOC@aAIPA KAl TNV ATPOC(AIPQ.

To ouvexeCc NG KUKAIKNAC Oladikaaiag (Tou KUKAou Tou vepou)
ETITUYXAVETAI ECAITIAC TNC NAIOKNG OKTIVOBOAICC.

To vepd aTtov TAavATN aAAACEl GUVEXWC QUOIKN KATAOTAON, ATTO
TN OTEQEA YOPPN TWV TTAYWY, OTNV  UYPIN MOPYN TwV TTOTANWY,
Myvwv kal Tn¢ Balacoac kalr TV - Caépla KardoTaon Twv
UOPATHWV.
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Nepo otnv Atuooeaipa
Mropel va xapaKkTtnpLloTeL:

=npnN N atpoodolpa PE ULKPEC TTOCOTNTEC uypacoiac (mavw
QIO EPNKOUG) N

uypn n atpoodoalpa e HEYAAEC TTOCOTNTEC Lypaoiac (mavw
amo WKeAVoUC, N LeyAAec palec vepou ... Balaooecg, ALUVEC
K.ATT.)

Eloepyovtal otnv atpoodatpa HECW TNG €£ATULONC ATIO LEYAAEC
LAalec VEPOU Kal TNE e€atuong - dtamvonc amo ta uta.

Ot aAlayec paonc tou vepou mnailovv kedoAalwdn onuaoia
otnv atpoodatpa emneldry cuvodevovtal Ao ATOPPOPNOELG
N aneAevBepwoelc Bepuotnrog.

H Osppotnta avti ovopdlstatl AavOavovoa Beppotnta.

25/11/2022 National and Kapodistrian University of Athens 4



2UVKEKPIMEVA, AOYW TNC BEpuavang Kal Twv aveEpwy aTnv EIQAvela ¢ g,
Ta vepd e ecarpilovral kar padevovial w¢ udparyoi dnUIoUPYWVTAC
oUVVEQQ.

O1 udPATHOI CUMTTUKVWVOVTAI, UYPOTIOIOUVTAI KO OTN GUVEXEIA TTEQTOUV WG
Bpoxn N GAeC HopPEC ueTOU, euTTAouTiCovTac £T01 TIC OTTOBNKEC vEPOU TNC
['NG, €iTe QUTEC €ival ETIQAVEIAKES, OTTWC 0 BAAATOEC Kal oI Aipveg, €iTe gival

UTTOVEIEC.
Mopon Ovykog (x10%km?3)  MoogoaTo (%)
Oalaooeg (aApupod vepod) 1.320.000 97,22
[MayeToi - Xiovia 29.200 2,15
Ymoyeia Nepa 8.250 0,608
Nipveg 125
Eda@ikn uypacia 65 0,014
[Totapoi 1,25
Niuveg aApupoU vepou -
u@aAuupa vepa 105 0,008
Nepo atudéapaipag 13 0,001

2UvoAo 1.357.759 100



Y&poAoyikag KUKAOG: H otaBepn kot adlakomnn Atpoodatpikd katakpnuviopato: Ot popdec
Klvnon Tou vepou aro TNV atpuoodalpa otnv  UE TLC OTOLEC To VEPO TEDTEL 0TN VN (XLOVL,
emupavela tng g, oto vmedadoc Kat TTaAL xaAadl, Bpoxn, Spootd KTA.).

oTnV atpoodatpa. Amtoppon: H kivnon tou vepou otnv emidpavela

E€atpion: H petafoAn Tou vepou tNng Tou €6Adouc UE TN LopdA PUAKLWY, TIOTALWY,
emupavelac tng e (wkeavwv, Alpvwy, XELLAPPWV.
TIOTOMWV) OE ATUO UE TNV eMidpaon TNg

Kateioduon: Eva pEpog Tou vepoU KateloOUEL
(6nAadn eLo€pxeTal) otn yn amo Toug mopoud N
E¢atpion-dianvon: KaBe ¢putod poldlel He ol TLC PWYHES TWV SLADOPWV TIETPWHATWY KoL
avtAla tou maipvel vepo armod to €5adoc Kal To amo Ta priypata tng ng. Auta eival ta

OTEAVEL OTNV aTpoodalpa, LECA ATTO Ta AEyoOuEVA UTIOYELA VEPQ.

oTOMOTA TOU GUAAWUOTOC TOU.

Beppotnrac.
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Eéaruion:

Eivai 10 @aivopyevo pEOCW TOU OTIOIOU TA MOPIA €VOGC OCWHATOC
METATTITITOUV ATTO TNV Uypn N TN OTEPER pAon, otnv aépla. H egaruion
TOU VEPOU OTNV ATHOO@AIPA YiVETAI ATTO TIC UDATIVEG NACEG, OTTWG Eival Ol
WKEQAVOI, 01 AiJVEC KAl TA TTOTAMIA KAl ETTIONG ATTO TA €An, TO £€dAQOC KAl
TIC UYPEG KAAAIEPYEIEG.

Aiamrvon:

Eival n diadikaoia Pye TNV OTToid Ta PUTA XPNOIMOTIOIOUV TO VEPO YIA TO
METAPBOAIOUO Kal TNV AVATITUEN TOUC. Ta QUTA ATTOPPOPOUV TO £0APIKO
VEPO HE TO PIJIKO TOUG oUoTNUA Kal To peTapiBadouv otV atuooc@aipa
UTTO HOP®N UudpPATHWY, dla TWV TTOPWV TTOU UTTAPXOUV OTO QUAAWUC
TOUG, €ival yvwaoToi w¢ otopata. H diarrvon ptropei va OewpnOei
avaAoyn Oladikacia PE TNV €EATpION, ME TN Ola@opd OTI Ta PUTA
EAEYXOUV TNV TTOOOTNTA VEPOU TroU OIATTVEETAI OVOIyOvTOS KOl
KAEIVOVTOG T OTOMATO TOU QUAAWHATOG.
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lMpayuarikny Eéaruicodiamvon:. H atreubeiag €¢aryion ammoé 10 £€00¢POC Kal N
dlaTTVOrN YivovTal TauToxXpova oTn @uon Kal €ivalr OUOKOAO va OdlaxwplioTouv Ol
udpaTuoi TTou Trapayovral Pe TIC Ouo dlgpyaciec. Q¢ ek TOUTOU, O OPOC
ecaryioodiatrvory (evapotraspiration-ET) xpnOIPJOTIOIEITAI IO VA  TTEPIYPAWYEl TN
OUVOAIKN) dlEpyaaia METAPOPAC VEPOU OTNV ATHOCQAIPA OTTO QUTO KAAUPUEVEG
ETTIPAVEIEC.

Auvnrikn Earuicodiamrvon. H €vvoia tng duvnTikng ecatpicodiattvons (potential
evapotraspiration- EPT 1 PET) xpnoiyoTroigital eupuTtaTta oTn MEAETN TNG €CATUIONG
Kal NG e¢atpioodiatrrvong. Me Tov Opo autd  TTEPIYPAPETAl N TTOOOTNTA
eCATMICODIATTVONC TTOU TTPAYUATOTIOIEITAI O€ TTARPWC KAl OUOIOPNOPPA KAAUNUEVES WE
XAwpida €TMQAVEIEC, KATW ATTO OUVONKEC ATTEPIOPIOTNG OlaBeoIudTNTAC VEPOU. H
TTPAYMATIKA €€ATHICOdIATTIVON €ival TTAVTA PIKPOTEPN (OUVABWG TTOAU HIKPOTEPN TOUG
BepIvoug uRveC) r To TTOAU lon pe Tnv duvnTIKr €€ATUICOdIATTVON.

O 6poc¢ c1ohixOn yia TpwTtn @opd atd Tov Thornthwaite (1948) yia va ekQPAcEl TIC ATTWAEIEC VEPOU ATTO
£€da@og he PBAGoTNON, Otav UTTAPXEl €TTApPKEIa vepou. Tnv 1dia €tmoxr) o Penman (1948) avémTuge Tnv
TTPwWTN €€iocwaon TTou BacileTal o€ KAIMATIKG dEQOPEVA KAl TTEPIEYPAWE TN dUVNTIKY £EATHICODIATIVOL. TNV
TTPAYHMATIKOTNTA N £EaTHIOOdIATTVON £§APTATAI ATTO TO £60@OG, TNV KAAAIEPYEIA KAl TOUG KAIMATIKOUG
TTOPAYOVTEG, XWPIG VA €ival EUKOAO VO TTPOOCDIOPICTOUV ETTAKPIBWG AUTEG Ol ETTIOPACEIS.
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®Paocic Tou NepoU otnv ATUOOQaIpa Kal UETATPOTTEC

E€atuion, av mpokewtal ywa petafacn amo tnv uypn

oTnv agpla paon.

ﬂfo\
o Yypo
w

Nay Yoparuog

JUUTTUKVWON, UETATPOT amd TNV QEpLol OTNV Uypn

daon.
Mayomoinon, petafaon amno tnv vypn otn oteped daon.

TAén, petafaon amno tnv otepen otnv vypn daon.
E€dxyvwon petdafaon amo tnv otépen otnv agpla paon
KoLl

Ytepeonoinon, MeTAPoon amo TNV agpLa oTNV OTEPEN
daon.

O ouvduaouog amwAeiwv vepoU amd eCAtuion Kal dlaTvor) g€ pia TEpIoXn ovoualeral
£CATUIOODIATIVON.

Emopévwg, n atpdéo@aipa mavw armo TTukvr BAAoTNON £xel ueyaAuTtepn uypaaia amo Ol
ETTAVW aTTd TIEPIOXEC WE Aiyn 1) kaBoAou BAGaTnoN.

To péyeBoc autd egaprartal amd v nAIakr evEpyela TTou QTAvEl O€ €va TOTTO Kal Eival
MEYOAUTEPO OTa YewypaIka TTAGTN 200 N — 20° S.
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O¢eppoduvayika
XAPAKTNPIOTIKA TOU d€pa



25/11/2022

Ld160TnTEC Aépa

O¢epuokpacgia =npou BoApou
O¢epuokpaacia uypou BoApou
O¢eppokpacia 0pooou

2. XETIKA vypdacia

National and Kapodistrian University of Athens
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O¢puokpacia Enpou BeppopéTpou K PoAPou
(Taw)

e 2UXVd avagpépeTal amAwe w¢ Beppokpaaia Kai sival n Beppokpacia Tou
aépa Tou PeTpdTal ge amAd OegppopeTpo.

ATIAG yudAivo BeppopeTpO
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H Beppokpacia uypol Beppopétpou K PoApol (T,4)

Eivai n eAdxioTn Beppokpacia mou divel éva Koivo BepUOPETPO, TOU OTTOIOU O
PoAPOC eival TUAIypévoC pe Ppeyuévo Upaopa Kal ekTeBOei ge peupa aépag,
£T01 WOTe va 01eUKOAUVOEi n e€ATHION ToU vePOU.

H ©eppokpacia Tou uypoU PoAPoU ptopei va civar HiIkpOTEPN R ion amo Th
Ocppokpaacia Enpol PoAPoU (amAoU OeppopéTpou). Kai autoé ouppaiver yiaTi
yia Thv €&dTtgion Tou vepoU amod To Ppeydévo Ugaopa, TPETEl vd
amopponBOci £va Ttoao BeppoTntac (AavBdvouoa BeppdTnTa ATHOTOINONG ).

g\

OePUOMETPO LYPOL POAROL ¢

@apuéHano ENPoL PoAROL

MepioToEPOUEVN
AQPN

@?cpooudﬂvo
"] _~—~"KAQALUUC
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TTukvoTnTa vypou aépa (p)

« Eivar o Adyog Tng oAikng palag (m,,) TPOG Tov 0AIKG OYKO
(v) Tou uypoU aépa, oc KaBopIoPEVEC OUVOAKEC TTieonC Kal
Ocppokpaaciac, OnAadn:

oekppdleTar emiong kai oe (Lb, /Ft3,,)



Ei1dikoc oykoc¢ uypoU aépa (L)

« Eivai o Adyoc Tou 6ykou TTou KaTtaAappdavel o uypoc agpac
(v) mpog Tn pala Tou Enpou aépa (M o), oe KaBopiopéveg
OUVONKeC Tieong Kkal Oeppokpaaciag, dnAadn:

U= L (msu.a / kgf.a)

m&.a



Ei1dikh vypaoia (w)

« Eivar o Adyog Tng palag Twyv udparywy (m,,)
TTOU UTTAPXOUV OTO Hiyuda, Tpo¢ Th pala Tou
¢npou aépa (mg ) Tou Hiyparog, SnAadh:

w=—" (kg /kQg q)

H uypaocia kopeopoU (ws), eivai n €1dIkh uypacia oc KATdoTaon KopeopoU
(kgy/Kgs o). Eivar 3nAadh, o Adyog The HATag Twv UdPATUWY TTOU UTIGPXOUV 0TO
piyga oe katdotaon KopeapoU (n HEYIOTN TTOOOTNTA TWV USPATHWY TIOU UTTOPEI
va TepI€Xel 0 aépac), mpo¢ Th pdla Tou Enpol aépa Tou HiypaToc.
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Oepuokpacia KopeapoU R onpeiou 0poooU
(po)

Eivar n Oeppokpaaia
TOU KOpEOUEVOU  Of
udpaToUC agpq,
dnAadn n Beppokpaoia
oTnv omoia apxilel n
ouUTTUKVWON TWV
uopPATHWV.

Av Lpuxeei TO uiyua uypoU aépa umd oTaBepn nieon Kal Pe oTaBepn (en6u<r’1)
vypacia (w), 10T TAno1dlel Tnv KardoTtaon Kopeouou Kal eu«pavn(el Ta npw'ra
oTtayovidla o€ eepl.lOKpadla (T4p). Eivar katavonté 671, 600 umponpn givar n
(s|6|Kn) uypdcia w Tou aépa (vla 6860usvn GspuOKpaola aépa), T600 HIKPOTEPN
gival kai n Oeppokpacia KopeopoU ToUu adépa Kai avrioTpoyd.
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2 XETIKA vypaaia (¢, RH)

* H oxeTIkA uypacia, ekppdlel To TTOCOOTO TTOU 0 A&PAC €ival
KopeapéVoC og UdpaTHOUC Kail gival o Adyoc Tne €18IkA¢ uypaaiac (w)
TTOU TTEPIEXETAI OTOV aépd, TTPOG TNV Uypacia kopeapoU (w,) KATw amo
id1ec ouvBnkec Beppokpaciac kai ieong, OnAadn:

W
¢=RH=—
W

S
oH oxeTIkh vypaagia diveTal oe TTOOOATO €T TOIC €KATO, ONAAdN:

b= RH =~ .100%
W

S

6 | 66 | 100%

50% o R (KOPETPEVO)




Opvyava péTpnong TnC oXETIKAC uypaaoiag

« Ta épyava HETPNONG ThG OXETIKAC uypaciag, ovopdlovTail
UYPOUETPA KAl UTTAPXOUV 0€ avaAoyIKA Kal yneiakh Hop@A.

Ta yneiakd vuypoueTpd TToU KUKAo@opoUV oThv ayopd,
oUVNBwWC TTpoaépouv Th duvaToTNTA HETPNONG KAl TG
Oeppokpaaciag
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EidikA evBaAmia pivparog vypou aépa (h,)

« OvoudCetal To Tood BeppudTnTag TOU TrEPIEXETAI 0 1 kg piypaTog
¢npoU aépa kal egivar 10 oUvoho TnNC aioOnTig (he) kar Tng
AavBdvouoac (h;) OepudtnTag mou TmepiExeTal oTh Hovdda TNG
pdalac Tou Enpou aépa.

Movddec pétpnong Tng €18ikng evBahmiag: J/kg A ouviBwg kJ/kg

« Kart' avrigTtoixia, evBaAmia (H,) Tou aépa ovoudleTal To gUvoAo Tng
a10ONTAC Kal The AavBdvouoac BepudTNTAC, TTOU TTEPIEXETAI 0€ OAN
Thv TT006TNTA Tou £€eTalopevou uypou agpa.

Movadec péTpnong Tng evBaAmiac: J A ouvhBwe kJ




YuxpopeTpikoC XapTNC

O YUXPOUETPIKOC XAPTNC €ivdl N YPA@IKA dTEIKOVIOn, OTIOU
edpavileTal n axéon peTall Twyv OgpHodUVAHIKWY XAPAKTNPIOTIKWY
TOU UypoU aépda.

H peydAn ommoudaidTnTa TOU YUXPOUETPIKOU XAPTN, OYEIAETAI OTO
YEYOVOC, OTI HE yvwaon OUO HOVO YUXPOHETPIKWY XAPAKTNPIOTIKWY
TOU dTHoOWAIpIKoU aépd, Umopouv va PpeBolv 6Aa Ta umtdAoima.



YuxpoHETPIKOC XAPTNC
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EUpeon Oeppoduvapikwy XapakTNpIoTIKWY TOU
aépa He XpAon YUXPOHUETPIKOU XApTn

« Ta ouvnon xapakTnpIoTIKA ToUu aépa TTou ptropoUv va HeTpnBoluv
gUKoAa eivar: n Beppokpaaia Enpou PoAPpouU pe éva amAd BepHopETPO,
n ©cppokpaacia uypoU PoAPouU pe BeppopeTpo uypoU PoAPou Kkai
OXETIKA Uypacia e UYPOUETPO.

« Me peTpnuéva Ta dUo XapakTnpIoTIKA Tou aépd, T.X. Th Ogppokpaaia
&npovU PoAPou kai Th Beppokpaacia uypoU PoAPou, n diadikaaia
eUpEONC TWV UTTOAOITTWY €XEl WC €EAC:



Ekppaoeic TnC uypaoiac ortnv Atuooeaipa

[l0 TOV TIPOCOIOPICUO TNG TIEPIEKTIKOTNTAC TNG ATUOCPAIPAC € UOPATUOUC
avaloya pe 10 TPOPBANUa TTou TIpETTEl va €TMIAUBE, ¥pnoiyoTTolouvTal Ol
TTAPOKATW EKPPATEIC KAl OPITUOI:
1. Taon vdpatuwv: H pepikA TTiean Twv aKOPESTWY UDPATUWY CTOV QEQPA

(hPa)
H karaoTatik €Ciowaon yIa TOUG OKOPEOTOUC udpaTUoUC (we 10avIKO a€pIo)
OideTal:

€= Py Ry ™ T

Otrou: e, N TG0 TWV AKOPECTWY ATUWV
Py N TIUKVOTNTA TWV AKOPETTWY UdPATHWY (Kg, /K y4a)
R,.» N 0T00epa TV agpiwv yia Toug udparpous (Jkgigrad f Jmoligrad?)kal
T, n Bepuokpaaia Tou agpa (K, grad)

2. AmoAutn vypacoia (e), 0 Adyoc NG pAZaC TwV UOPATUWY TTOU TIEPIEXOVTAI
0€ €va OYKO uypou aEpa 010 ToU OyKou auTtou. H amoAutn uypaaia peTparal
o€ gr/md,
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Ekppaaocic tn¢ vypaociac artnv Atuoceaipa

3. Avahoyia peiyparog (w): Eivar o Adyo¢ ¢ padac twv udpatuwy ot
uia povada palac ¢npou aépa (Tou dev TTEPIEXEI UdPATUOUC)
(gr/kgda).

A.X. €av 10gr udparuwv Bpiokovral ae éva kg ¢npou agpa, n avaloyia

ueiyuarog eivar 10gr/kgda. Zuvetwe n oAIKr) T000TNTA TOU AEPA JE TOUC

udparuouc givail 1,01kg.

m,,
W= m,, _ V _ Puy
My Mo Pda
V

ATTO TNV KATACTATIKN £5i0WaN yIa TOUG udpaTpoug: e=p,, * R, * T
EmiAUovTag wg Tpog p,,, , TIPOKUTTTEL:

€

P RT

Wv
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Ekppaaocic tn¢ vypaociac artnv Atuoceaipa

ATIO TNV KATAOTATIKA €CIOWAN TOU GEPA TTOU TTEPIEXEI UDPATHOUC, €
P=p4* Ry, * T, 101€ n miean Tou &npol aépa eival p-e = py, * Ry, * T,

EMIAUOVTAG WG TTPOG Py,, TIPOKUTITEL p—e
pda = R T
da
€ €
’ 4 IOWV R T RWV € Rda
W = = = =
Me avtikaraoTaon umoAoyidetal ..... 0. P-€ pP-€ p-eR,
RdaT Rda
’ R R = R , Rda — va
AN, ... R, = KAl Ry =m L KOIETTOPEVWG R 7y

da WV

O Adyocg Tn¢ eciowang eivar €=0,622 kai n avaloyia peiyuaTog ViVTﬂi:
W

Edv BewpnBei 011 p-e ~ p, T0TE ..........

p—¢€

E
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Ouoiwc o€ kardaTaon K6pou, o TUTTOC PETAOXNUATICETAI OF:

Mivakac: TIHEC Sladopwv
oTaBepwWV MOV EUTAEKOVTOL
o€ OepLOSUVOULKEC
Slepyaoiec o€ oxEon UE TO
VEPO

Eldwkny Bepupotnta tou Enpol Agpa umo otaBepn micon
Eld1kn Beppotnta tou Enpou Aépa umd otabepod Oyko
ElS1kr) Beppotnta Twv udpatpwy Lo otabepr mison
Eld1kn Beppotnta Twv udpatuwy Umo otabepd OyKo
Ewd1kn Beppotnta Tou vepou otoug 0°C

Eldwkny Beppotnta tou mayou otoug 0°C

Mukvotnta Tou vepou otoug 0°C

Mukvotnta Tou ayou otoug 0°C

MopLako Bapog vepou

MopLako Bapog Enpou aépa

AOyoc poplakol Bapog vepou mpog To Enpou agpa
AavBavouoa Bepuotnta e€dtuiong otoug 0°C (-)
AavBavouoa Bepuodtnta e€dtuiong otoug 100°C (-)
AavBavouoa Bepuotnta e€ayxvwong (-)

AavBavouoa Bepuotnta théNg (-)

AavBavouoa Bepuotnta nnEng (mayomoinong)
AavBavouoa Bepuodtnta cupmukvwong otoug 0°C

AavBavouoa Bepuodtnta otepeomnoinong

OepULKN aywypotnta otoug 0°C, aveEdptntn amo tnv mieon

JTaBepad aeplwv yla Toug udpaATHOUC
2taBepa aeplwv yla tov Enpo agpa

—_c*
w.=g*e /p

o
cV
Cow
CVW
CW
G

Pw
P
M

w

1004
"7
1864
1403
4218
2106
1000
917

18,016

J/kgK
J/kgK
J/kgK
J/kgK
J/kgK
J/kgK
kg/m3
kg/m3
kg/molK

M,, 28,0966 kg/molK

€

e
e
S
m

d

C

L
L
L
L
L
L
I‘soI

k
RWV
R

da

0,622

2,5x108 J/kg
2,25x108)/kg
2,85x108)/kg
3,35x108 J/kg
3,35x108J/kg
2,5x108 J/kg
2,85x108)/kg
2,4x102 W/mK

461
287

J/kgK
J/kgK



4. Ei0IkA vypaoia (g): Eivar o Adyo¢ tn¢ palac twv udpaTuwy TTou
UTTAPXOUV OTOV QEPA OTN Hovada PACac agpa TToU TTEPIEXEI UOPATUOUC
(9r/kg,o)

AX. €Qv a1Ogr udparuwyv Ppiokovral oe éva kg aépa, n avaloyia

ueiyparog eivar 10gr/kg,,. P

mWv pwv _ pda _ W

_mwv+mda_pwv+pda 1.,.@ 1+w
pda
n eCiowan autr) ouvdéel TNV €I0IKK UYPATia PE TNV avaAoyia peiyuaToc.
Me avtikaraoTaaon .... [pokuTTel: e . e .
q= p-e _ p-e _ es
14 & . P-€+eés p-el-¢)
p-e p-e

Emreidn duwc (1-€)e<<p, Bswpcital 0TI g~£*e/p KAl GUVETTWC .... ~W

Tooo n €101k uypaaia, 600 Kal n avaAoyia peiyparog petafailovrar pe Tnv
miean kal 1N Oeppokpacia kal BswpouvTal OlATNPOUNEVEC 1010TNTEC TOU
UypouU aEpa otav dev AauBAVEl Xwpa GUUTTUKVWON UOPATUWV.
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5. Taon KOPEGTUEVWY UOPATMWY: OTAV O OYKOC CEPA TTEPIEXEI TO UEVIOTO
000 udpaTuwyv _oe  dedopévn  Bepuokpaaia Kal Triegn aTmokaAgiTal
KOPETMEVOC. TOTE N PEPIKN TTiETT TWV UOPATUWY (UTTO AUTEC TIC GUVONKEC)
ovouadetal Taan kopeouEvwy atuwy (hPa), iIoxuel n :

-_— * *
€= Puvs vas T
n BepuoKpaTia TOU aEpa aTnV OTToIa Eival KOPETHPEVOC O€ UDPATHOUC O aépa

kaAsital onueio dpooou (°C). Katw amd aut Tn Bepuokpaaia apyilel n
OUUTTUKVWOTN TwV UOPATUWV.
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6. ZXETIKA vypaoia: cival o AOyo¢ TNC TTOOOTNTAC UDPATUWY OF Eva
OYKO Q€pa TTPOC TN WEYIOTN TTOCOOTNTA TWV UOPATUWY TTOU UTTOPEI va
OUYKPOTAOEI AUTOC 0 OYKOC aépa aTnv idla Bepuokpaaia. Eraol, av
EVAC OYKOC aEPQ TTEPIEXEI BYr UOPATUWY KAl N PEYICTN TTOCOTNTA TTOU
UTTOPEI va oUyKpaTNOoEl aTnv idia Bepuokpacia uttd aTabepr) Tieon
gival 8 gr 101 N OXETIKA vypaaia gival 75% (Babudc kopeapou). Otav
N BepuoKPATia AUCAVETAI, AUCAVETAI KAl N MEYIOTN TTOOOTNTA TWV
UOPATUWY TTOU UTTOPEI VO GUYKPATAOEI O AEPA PE AVTIOTOIXN WEiwaN
TOU BaBuou Kopeauou.

H oxeTiki _uypagia kal 0 abudc kopeouoU Trapouaialel g€ YEVIKEC
VOOUMEC TTOVW atrd TNV ¢nEd, MEVIOTO TO TTPWI KAI TOV YEIUWVA KAl
eAAYIOTA TO ATTOVEUMA KOl TO BEPOC

2XETIKN Uypaaia:

, . W , .
Me avtikat@otaon TpokUTTel ... N, = " ...[paBuoc kopeauou

S
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7. Inueio dpooou: cival n Bepuokpacia atnv OToia 0 UYPOC aEPaC
TTpETTEl va YuxBei umd aT1abepry Tieon kai avahoyia PEIYPATOC, WOTE
Va QTAOEI OTOV KOPETUO, aupPoAigeTal e Ty, To peyeBog autod Oivel
TNV KOAUTEPN EKTIKNON TWV UDPATUWY TTOU TTEPIEXEI O ATHOTPAIPIKOC
aépa. Ooo o ¢npPo¢ cival 0 aEpag, T0o0 XaunAoTepn n Bepuokpaaia
TOU anueiou OpOO0OU OUYKPITIKA e TNV BEPUOKPATia TOU aEpQL.

mWV
hV — mWV — V o E
WVS mWVS es
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PaoeIc Tou vepoU OTnV aTuoo@alpa

To vepO BpiokeTal TNV ATHOC@AIPA KaI OTIC TPEIC PATEIC TOU (OTEPEA, UYPN
KOl agpla) Kal PETEXEI aTOV UDPOAOYIKO KUKAO. ‘EXEl MEYIOTN TTUKVOTNTA
otou¢ 4 °C Kol w¢ agpIo gival AXPWHO Kol GOOHO. 2& HEYOAEC HACEC
udpatuwv Taipvel yahadio xpwua. Eivar tpiatouikd yoplo kai Ptropei va
uetapaAel 1 @aon Ttou ameAeuBepwvovtag 1 TTPOCAANBAVOVTAC
AavBdavouaa BepuoTnTa.

H diadikaoia Tn¢ ecaruionc amaitei ouvnbwe Yeyaha Tooa evEQYEIOC TTOU
UETAPEPOVTAI ATTO TNV ETTIQAVEID TG ['NC aTNV ATHOCPAIPA.

H pabnuatiki 1mepiypagn Twv EVEPYEIOKWY METABOAwY dideTal atmmod T
Baaoikn eciowan NS BEpUIdOUETPIAC ...

Q=Lw .... dQ=m*c*dT
L, AavBavouaa BepudTnTa Kai ¢, €10IKr BepudTnTa

*YdpoyewAoyIKOS KUKAOG €ival 0 KUKAOG TOU vePOU a€ OTTOIOOATTIOTE OPPR, TTOU TTEPIYPAPE
TNV KUKAOQOPIa ToU TTAvVw aTnV ETIQAVEIN KAl OTHV ATUOCQAIPA g€ OA0 TOV TTAQVATN
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Avaloya pe TIC pETABOAEC @daong Tou AauBdavouv wpa oTnv atuécealpa
XPNO1POTIOIOUVTAI KAI Ol QVTIOTOIXEC TIMEC TWV PEYEBWV, C: €10IKA BEpuOTNTA KAl
L: AavBdavouoa BepudTnra.

H e¢aryion kaBopiletar amod tn 140N ATPWY, Tn BEpPOKpAaTia Kal TV Kivnan Tou
agpa. Augavetal 600 N TAON KEKOPEOUEVWVY OTUWY TNV ETTIPAVEIO TOU VEQOU
VIVETOI YEYOAUTEPN ATTO TNV TACGN ATMWY TOU TTAPOKEIPMEVOU OEQQ. ZUVETTWC, N
eCaTuIon €ival PeyaAlTePn oTov ENE6 aépa atrd 4TI Ye PEYAAN OXETIKA Uypaaia.
H ecarpion aucaveral pe v augnon tne Bepuokpaaiac Tou vepou. ETionc
AUCAVETAI PE TNV Kivnan TOU aEpa yiarti avrikadioTaral o uypog aEpag e AAAo
OXETIKA ¢NPOTEPO, TTAVW ATTO TNV UBATIVN ETTIPAVEIQ.

AavBavouoa OepudTnTa  €CaTHiong cival n  OEpuIK  EvEPYEID  TTOU
XPNOIMOTIOIEITAI YIO TNV PETATPOTTIN) TOU UYPOU € QEPIO KAl GUUTTUKVWAONG N
BaBuiaia peTaTPOTIA TOU AEPioU O€ UYPO XwPiC METABOAN TNC Bepuokpaaiag.
Otav 0 uypOC aépac PETOQEPETAlI TTAVW OTIO WUXPEC ETIPAVEIEC WUXETAI
TTAPATIAVW ATTO TO Onueio dpOTOU Kal Eva WEPOC UOPATUWY CGUUTTUKVWVETAI
TTAvw aTmo T Yuxpen ETIQAvelal.

TO QUUTTUKVWUEVO vEPO KaAgiTal §pdo0g.
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edéruion

LyYNHATIKY TEPAcTAGT] TOL KOKAOV TOU VEPOY.
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XEIMQNAZ: Notpppiog-®eBpoudpiog OEPOZX: louvioc-Zemrépppiog
T T b
W . A1) f A ";"’rv

-

|
A,
1
S

Mnyr: adapted from ALA. @hdrog, MaBrqpora MeTewpohoyiog km Klparohoyiog, 1997

= O1 peyioTeg TIHEG TG oXEeTIKNG uypaoiag (RH) otov EAAaDIKG ¥wpo onuewvovTdl Katd
puxpn mepiodo (NofuBpio — @efpoudpio) Tavw amd Toug opeivoug dykoug % TTavw amo Tig
KEVTPIKEC Kal VOTIEC TTEPIOXES TWV KukAGdwyv

= O1 eMa)I0TEG TIUEG TTApaTneoUVTal Katd Tn Beppr| Tepiodo (lovvio — ZeMTEPBpIO) TTAVW aTTo
TOUC OpPEIVOUC OYKOUG

= To eTijoio eUpog NG RH eival YEYIOTO OTIC OPEIVES TTEPIOYXEG Kal EAAXIOTO OTIC BaAAOOTIES Kal
TTapakTieg TTEpIoXES TNS AuTikng EANGDOC
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Néowao

= Népwon: KaAeiTal TO THAKA TOU oupdviou B0AoU TO OTTOIO KOAUTITETAI OTTO
veprn. MeTpdral e TTPOOWTTIKN €KTiPNoN PBAgel piag KAigakag, n otoia £xel 9
BaBpidecg, amd Toug apiBuoug 0 = 8 kai oTnv otroia 1o PNd&v avTIoTOIXEI OTOV
EVTEAWC avépelo oupavo Kal To 8 oTov TTARPN VEQOOKETTH

= KaBopilel onuavtika tnv nAlo@aveia

ISCCP Total Cloud Amount * Mepioxég PEYIOTNG VEQWONG:

O TEPIOXES  EMIKPATNONS  XaunAwv
méoswyv (Bopeioc AthavTikég Aoyw Tou
lohavdikou yaunAou, BA Eipnvikdéc Adyw
Tou XaunAou Twv AAleoutiwv vijowv, Juvn
TWyV Jovigwyv Kartalyidwv otig 45° - 50°
TOU VOTioU nuic@aipiou)
O TTEPIOXES ETMIQAVEIAKNS OUyKAIong
OTTwS n evdomTpomikn Jwvn ouykAhiong
(ITCZ)
* MeploxEg eAAXI0TNG VEQWONG:
Wm0 w0 w0 W w0 @ w o TTEPIOYEG EMIKPATNONSG  uwnAwv
mMETewV (avTiIKukAwvwy) e kKaBodikég
KIVIOEIG Kal ETTIQYAVEIAKT ammokAion (Epnuol

NMnyry: hittpcitessss nasa. povimapes'conent2a6833maln_Iscop-Irg pg

Agpiknc, Zaoudikri ApaBia, Notia Agpikn, TuRuara ¢ Avotpaiiac, XiAng kai MNepou)
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Mnyn: http://denali.gsfc.nasa.gov/sla/sla02/clouds/19972220300.gif

= X710 i010 YEWYPAQPIKO TTAATOG: N VEQWOT Eival HEYAAUTEPN TTAVW ATTO TOUG WKEAVOUC
arr’ o1 TTavw aTrd TIG NTTEIPOUG

= ITIC TTAPAKTIEG TTEPIOXEG: N VEQWON gival HEYAAUTEPN OTAV O AVEHOC TIVEEI QTTO TOV
WKEAVO TTPOC TO ECWTEPIKO TWV NTTEIPWY, VW Eival EAAXIOTN éTav 0 AVEROS TIVEEI ATTO TV
ENPa TTPOC TOV WKEAVO
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AOKNOELG

TNV wofopiki otabun twv 950hPa n avaloyla pelypotog eival 4gr/kg kal n
Beppokpaocia 10° C. Yrnoloyiote tnv €10LKr, TN OXETIKA KAl TNV QMOAUTN uypaoia.
Alvetal n Tdon KOPECUEVWY aTUwWV ton pe 12hPa.

Bpeite tn ox€on mou cuvdEeL tn Beppokpacio SpOCOU e TN OXETIKA vypaocia.

Je €va TOTIO N TIEPLEKTIKOTNTA TNG atpoodalpag oe udpatpoug eivat 5%. Av n
OXETIKA vypaocia eival 65%, umoAoyiote tnv avaloyia pelypatog, tnv tdon Kot tn
HEYLOTN TAoN LdpaTuwy av n rtieon eivat 1010hPa.

Av n Beppokpaoia eival 30° C, méon npemel va eivat n Bepuokpacio Spdcou WOoTe n
OXETLKN vypaocia va sivat 90%. Av n Beppokpacia dpocou pewwbel otoug 20° C, oon
Ba elvol tOTe N OXETWKA uypaoia; Xe mowa Bepupokpaocia €xeL plo Oepupokpaocia
dpooou 20° C w¢ amotéAeopa 90% oxeTIKn vypaoia.
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5. Yypog agpa pEeL adSLoPATIKA KATA HUAKOG OPOCELPAG, ONwG daivetal oto oxnpa. Ot petewpoloykol otaBuol M, Kat
M, petpolv loeg atpoodalpikeg meoelg 100kPa, evw o petewpoloykdg otabuog M, petpa 70 kPa,. H Beppokpaocia
Tou agpa oto otabuo M, eivar 20° C. KaBwg o agpag aveBaivel apyilel va oxnuatiletal eva cuvvedo o€ UPog Tieong
84,5kPa. YmoBéote OTL N MOCOTNTO TOU UYpoU agpa mou avePaivel to Bouvod palag 2000kg yia kaBe m2. Autoc o
UYpPOG agpag Pptavel otnv kopudn Tou Bouvol (oTaBuog M,) peta and Bpoxn 1500s. Katd tn Stdpkela tng avaBaong,

€va mooo 2u45g vepou ava kg agpa nmedptel oe popdn Bpoxns.

a) Mpoodlopiote tn Bepuokpacio T, oto M; 6mou oxnuatiletatr n Pdon tou

ouvvedou

B) Moto to uYog h,; (oto M,) mavw amnd tov otabud M, tng Baong tou cuvvedou,

LE YPOULULKI) EAATTWON TNC ATHOOPALPLKAG TTUKVOTNTOG;

y) TuBeppokpacio T, LETPATE OTNV KOPUDN TNG OPOCELPAG; /j M,
8) Npoodlopiote T0 UYPOC TNE OTAANG TOU vepPoUL (eminmedo mMTwong vepou) Tou
TMEDTEL U popdn BpoxAG amod Tto peUHA TOU aEpa HECA O 3 WPEC, LE OLOYEVN ¢/—/
ntwon Ppoxng METagL Twv onpeiwv M; kot M,;

€) TL Beppokpacia T, LETPATE OTO MIOW HEPOG TNG OPOCELPAG OTOV OTAOUOG My;

0T) ZXOALAOTE TNV KATAOTAON TNG atpoodalpag otov otabuo M;, oe oxéon e

autn otov otabuod M;
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Thanks for your attention!
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To vepd oTnv atpoopaipd

Yypoaoia Ttou oafpa: OTTOTEAEI €va MHETPO TNG TIEPIEKTIKOTNTAS TNG OATHOOQAIPAS OEF
udpaTHOUG. AgiXVEI TV TTOCOTNTA TWV USPATHWY TTOU UTTAPXOUV OTNV ATHOO@AIpa

Groundwater storage

e e |

Mnyn: https://en.wikipedia.org/wiki/Water_cycle

" H arudéo@aipa, KUpiwg OTO KATWTEPO
THAMA TNG, TTEPIEXEI TTAVTA HIa METABANTA
TTOo0OTNTA VEPOU

* To vepd auTd UTTAPXEL:

l. aépia katdotaon (udpaTuoi)

2. uypn (VEépn, udpooTayoveg,
Bpoxn, opixAn, ...)

3. oTepen (TTayokpuoTaAAol, XaAdd,
XI0vl, ...)



Yvpaoia

Yypacia Tou aépa: amoTeAei Eva PETPO TNG TTEPIEKTIKOTNTAG TNG ATH6T@aIpag o€ udparuoug.
Agixvel TNV TTOOOTNTA TWV UDPATUWYV TTOU UTTAPXOUV OTNV atuéo@aipa

O1 udpartpoi TepiExovTal oXeddv o010 OUVOAO TOUG OTNV TPOTIOOQAIPA KAl KUPiwg oTa
oTpwuaTa Katw Twv 6.5 km

H atpdéo@aipa mepIéxel TTaGvra udpaTuoug n TToooTNTA TWV OTToIWV HETABAAAETAI TOOO PE TOV
XPOVO GO0 Kl JE TOV XWPO

2& UEPIKEG TTEPIOXEG PpiokovTal o€ eCAIPETIKA XaUNAG TTO000TO (OXEDOV ATTOVTEG) & O€ GAAEG
amoTeAoUV PEXP! Kal TO 4% KaT GYKO TNnG atuoo@aipag

* H moodtnTa ToU VEPOU OTNV atpéoaipa egapTaral amo 2 Kupiwg TTapdyovTEg:

1. O1 udparyoi elgépyovTal oTnV aTpeo@aIpa KUpiwg HEOW TNG EEATHIONG ATTO TIG UDATIVEG
EMQPAVEIEG KAl DEUTEPEUOVTWG HETW EEATHIOOBIATTVOIG ATTO TO £DAQOG Kal Ta QUTd,

2. Ta atrpoo@aipikd udaTtwdn Katakpnuviopara onA. Tov UETO (Bpoxr, XIovi, xaAad, ...)
HE Ta OTToia TO VEPO ATTOPAKPUVETAI ATTO TNV atuéo@aipa Kal ETMIOTPEPEl OTNV ETTIPAVEIA

mg ng



* O arpoo@aIpikog aépag, yia Kabe Tipn Tng Beppokpaoiag Tou, YTTOPEl va OUYKPATOEl OPIOHEVN
TToooTnTa USpaTPwWyY, N oTroia av LETTeEpaaTei, ol ETTTTAEOV UDPATUOI CUPTIUKVWVOVTI

* H opiakni autr) TToodTnTa TWwv LbpaTuwy ot doouévr Beppokpaoia eival opiopévn & ecaprtaTal
pévo aTo TNV TIPn Tng BepUokpaaiag

= 2€ TIEPIMTTWON TIOU © aépag TIEPIEYEl HIa TETOIQ OPIAKN TOOOTNTA UdPOTHWY KOAETal
Kopeopévog OIQQOPETIKA KUAEITOI AKOPECTOG

= O1 udparpoi Taidouv onpavTikd poio oTo evepyelakd & udpoloyikd 10oluyio Tou TTAaviTn & oTn
Onuioupyia TWY KAIPIKWY QAIVOUEVWV TNG ATHOO@aIpAC

des . esLu
dT R’

G

ESicowon Clausius-Clapeyron

Omou:

« L, = AavBavouoa Beppdtnta

* R, = €10Ikr] o1aBepd Twv udpatpwv
* T =n Beppokpaaia Tou aépa ot K



Yvpacia - EEaTuion (evaporation

" EZATHION: N YETATPOTIN | HETABQON TOU VEPOU ATTO TNV Uypr oTNV aépia gpaacn

» H etarpion petpiétar e 1o 1I00duvapo UWog vepol O mm

» H efarpion tou vepou oTnv artpéo@aipa yivetal Kupiwg amo TIC UDATIVEG
EMIQAVEIEG (WKEAVOI, AIPVEC, TTOTAMOI) Kal deuTepeUOVTWE amo: édagog, QUAAWA
BAaoTnong, amo TNV ETIQAVEIA TOU XIoVIOU Kal Twv Traywyv (e§ayvwon)

» Kard tnv egarmion ta poépia amod TNy EmM@Aveld Ttou vepou diageuyouv oTnv
aTgooeapa

» 600 peyaAuTepn eival n Beppokpacia Tou vepou TOoo PeyaAlTEPn EVEPYEIQ E£XOUV Ta
HOpIaQ TOU VEPOU, HE TOOO PEYOAUTEPN TaXUTNTa KivouvTdl & CUVETTWE TOOO TTEPICOOTEPA
HOpla £xouv Tn duvatdTnTa va diaguyouv Ao autd TTpog TNV eAeUBepn aTpdo@aipa

» Ta popia Tou vepou TTou Bla@elyouv OTNV ATHOOQAIPA ME AUTOV TOV TPATIO EXOUV
aTTOBNKEUEV EVEPYEID WE Tn HOP®N KIVATIKAG EVEPyElac n omoia ovopdaletal
AavBavouoa Bepupornra egaTtuiong (LE)

» Emeidr) n Beppdtnra tou vepol peTatpémeTal ot AavBavouoa BeppdtnTa oToug
udpartpoug, To VEPO TTOU TIAPAUEVEI OE UYPn HopPn WUXeTal (evaporative cooling)



" EaTpion: meplypd@eTal Ao ToV YEVIKO VOO TNng e¢arpiong Tou Dalton

_A-5-(e,—e)

L
P

E = mroooTtnTa e¢arpiong rj TaxutnTa egarpions (mmrcm/secrminn ...)

A = guvTEAEOTIG TTOU ECUPTATal ATTO TNV QUOT) TOU Uypou, TNV Ta)UTnTa amaywyng
udpatpwy (Tr.X. TaxuTnTa avéuou)

e, — e = TrapayovTag e§aTpiong ) EAAEIppa Kopou (KopoTrhnpwya)

e = I Taon Twv udpaTPwy ToU aTrpoo@aipikou aépa

e, = YEYIOTN Taon Twv udpartuwy atn Beppokpaocia TnNg UYpng ETQAVEITG
P = n atyoogaipikr ieon

S = n em@aveia Tou uypou (ouvrBwg Tn BewpoUpe povadiaia)



*MapdayovTeg TTOU £TTNPEGlOUV TNV {ATHION

v OepUoKpacia (Tou vepou & aépa)
o H éviaon 1ng €CATHIONG QUEAvETAl YE TNV aUgnon Tng Bepuokpaciag 1600
TOU vepPOU OC0 Kal TOU aEpa

v Ymdpyouoa moootnTa udparywy otnv atuéogaipa (vypacia)
0 Ogo peyaAutepn eival n ToooTNTA TWV UDPATHWY OTNV aTUOCPAIpA TOTO
TTEPICOOTEPO PEIWVETAI N £VTACT) TNG EEATHIONG

v Kivnon Tou aépa (advepog & avaTtapakTIKEG KIVIIOEIG)

0 H kivnon Tou aépa OPWE TTAvw atro TNy £TMIQAVEIQ TOU VEPOU AUEAVEl TNV
amaywyn kai Tn diayuon Twv dnuioupyoUHEVWY UdPATUWY KaTd TNV £EATUION
HE ATTOTEAEOHA va AUEAVETAI N ECATHION YIA TNV AVATTARPWOT AuTWV

" Huepnoia & ETRoia JeTaoAn Tng ESdarpiong: akohouBei Tnv avTioTtoixn
nUepnola & eTnaia HeTaBoAn TnNg Bepuokpaciag




* [ewypaQIKI KATAVOUN TG eEATHIONG

= O1 repioxéc 30° Bopeia kal voTia Tou IonUepIvou epgavifouv oa@ue Heyalhutepn
e€ATHION aTTO Ta peyaAUTEPQ YEWYPAPIKA TTAGTN

= 01 peyaAuTtepol pubpoi eEaTHIONg TTApaATnPOUVTAl OTIC UTTOTPOTTIKEC WKEAVIEC
TTIEPIOXEC KATA TO XEIHWVA OTaV WUXPEC & ENPEC NTTEIPWTIKEG aépleg Haleg TTvéouv
TTavw atd Ta Bepud wkedvia pevpata OTTwS Tou KOATTou Kai 1o Kuroshio. MNMavw
ammo TePIOXEC UE IoXUPOUC AVEUOUC OTNV ETTIQAVEIA KAl TTAVW aTTO TTEPIOXEC TWV

TUPWVWY & KUKAWVWY AdYw Twv PEYAAWY TaXUTHTWY avéPou TToU avarTuoaovTal

= O1 pikpoi puBpoi egarpiong kara prkog Tou lanuepivou ogeilovral oTnv TTapouadia
WUXPWV WKEAVIWY PEURAaTWY Kai gaivopevwy avaduoncg (upwelling), otouc aoBeveic
QVEHOUC TTOU ETTIKPATOUV OF OPICHEVEC TTEPIOXEC KOl OTNV TIAPOUTIa VEQWY PEYAANC
Katakopu@ne avamtuéng (deep convective) mou epmodifouv Tnv eI0epXOpPevn NAIGKN
akTivooAia va ¢Tacel oTnv EM@Aaveia

= [evIKA, n eCATHION YEIWVETAI ATTO TA PKPA YEWYPAQIKA TTAATN TTpOg Ta YeydAa



Yvpaocia - E€arpigodiamvon (eva

notranspiration

" E€arpicodiatrvon: n aryoogaipa, ektoc Tne diadikaoiac tng e¢armonc, eutrAoutileTal
ME udpaTtpoug kal atd Ta QuTa, pe 1 diadikacia tng diatmrvong (transpiration)

Qwroouvleon: 6CO,+ 12H,0 »

evapotranspiration =
transpiration + evaporation

e

-~ "=

transpiration

A

groundwater
" recharge '

Mnpyn: hitps-llen. wikipedia.ong/wiki'Evapotranspiration

PG
m CﬁHIZDﬁ + 6HED + 602
* H diarrvor) eAéyxetal, wg TTpo¢ 10 pubud Tng, amo 1a
KUTTAPa TWV QUTWV HECW TG pUBUIONS TWV avolyHaTwy
TWV OTOHATWY TWV QUAAWV

* O oguvduaopog Twv diepyaciwv Tng egarpiong & g
diarvonc kaAeital Mpayparkn edatpicodiatrvon (AE) &
ekppadlel ) diepyaagia TnNG YETAPOPACS TWV UdPATUWY OTnV
ATHOCQAIPO ATTO MId ETIQAVEID TTOU KAAUTITETQI CTTo
BAaoTtnon

* H eCarpioodiarivor) amo edagikeg em@avelieg e¢aptdral
apeca amd 1 diabBeoipotnTa Tou edAPOUC Ot VEPO, EVW
dev oupPaivel To B0 yia Tnv gEdtpion amo udATIVES
em@aveieg omou auTr Bewpeital dedopévn



» AuvnTikn e§arpioodiarrvon (PE)

= H ammwAeia vepou atmd edagikéc em@avelec TTANpwe & opoldpop@a KAAUPPEVES aTTd
avanTuoodpevn BAdoTtnon, Katw améd ocuvinkec amepidpioTng diaBeaiudTnTac vepou oTo
£dagoc (o€ avrioTolXia HE TNV €EATHION QTTO UDATIVES ETTIQPAVEIEG)

= H duvnmikn egaTtpicodiarivor] TTAPIOTAVE! OTNV oudia TIC ATIAITACEIS EVOC TOTIOU YIQ
eCarpioodiartvor] Je Bacn Ta XapakTnpioTika Tou & av TAnpouviav ol 6pol Tou opiguou
mg

= AtroteAei évav deiktn Tng dlaBéoiung evépyelag yia Tnv egatuion Tou vepou & TOU
diaBéoipou avépgou va peta@epBouv or udpartyoi Ao To €DaPOC OTNV KATWTEPT
aryéoaipa

= H duvnmikn e€atpicodiaTvor) IcouTal JE TNV TTpayuaTikn otav uttapxel agBovia vepou

= [a Tov kaBopiopd ¢ Tipng ¢ PE amamouvtal dedopéva Beppokpaaiag, BAdoTnonc,
XApakTNPIOTIKWY £dagouc & n TIun TAS TTpayHATIKNG e&aTuiocodiaTmvong

* [a meployéc Tou n TiPn TS Bpoxomtwaong > ¢ Tiung ¢ PE => mAedvaopa vepol
OUOOWPEUETOI OTO £DaPOC

= Orav PE > BpoxomTwong => 10Te dev umtdpyel vepod diaBéoiyo yia amobrkeuon oTc
£dagog & ota QuTd, e amoTéAeopua va gnpaivovral



» MapdyovTteg TTou eTTNPedlouv TNV ££ATHICOSIATIVON

-

-y

v @gppoKpacia

v HA1laki] akTivoBolia
—— AuvnTiKn )
v Atpoog@aipiki Yypacia ESaTpigodiamvon Mpayparikn
(PE) - Earpioo-

v Avepog ] diatrvon) (AE)

v Avemrdpkela Udarog Tn¢g BAdornong (AE)

v MukvéTtnTa & eidog BAdoTnong (AE)

* [ewypa@IKN KaTtavoun Tng HEoNg eTRolag eSatyioodIamvong TTavw amoé tnv {npd
Méan nign Tng Tpaypankng eEarpicodianvong yia
v mepiodo 2000-2006 paoe dedopéviwv MODIS

= MeiwveTal aTmo TIC TPOTTIKES TTEPIOYXES TTPOC TOUG TTOAOUG

= dedopevne Tne e€aptnong Tn¢ amo 1 diabeéoiun ToodTnTa Udatog, TTapouaialel
eAGXIOTEC TIPEC TTAVW ATTO TI EPHMOUC

= Q1 PEYIOTEC TIHEC ONUEILVOVTAI OTIC TPOTTIKEC TTEPIOXEC AOYW TOU HEyahou
Upoug BpoxomTwaong, TG uynAng Bepuokpaciag Kal Twv TIUKVWY TPOTTIKWY
daocwv

* [ewypa@IKN Katavoun Tng HEoNGS eTRolag eSartyicodiamvong Tavw amoé Tnv {npa

Emoy ik katavopn T Tpayparnikn eEarpicodiarvor|g Tavw atrd T Enpd yia Ty Tepiodo 2000-2006
paoe dedopévwy MODIS



* MeWypaPIK KATAVOMI) TG EEATHICOBIATIVONG
Karavopn pe 10 yewypa@iko TTAGTOG TNG HEONG TIPaYHATIKAG Kal duvnTIKAG e€aTUiocodiaTvor|g

Avvnmiki
160F E&crpno:&anvoﬂ
140F P e \
A -
120} // et N
\
100} / \

Mpayuarikn
Egatpicodiarnvor

80r
60F

Efarpicodiamvon (cm)

20t

907 600 400 300 200 10° 00 100 20° 30° 40° 600 90°
B N

MNnyn: adapted from A.A. ®Adkag, MaBrjpara MeTewpohoyiag xai Khpatohoyiag, 1997

* O1 EYIOTEC TIPEG TNG EEATHICOBIATIVONG ONUEIWVOVTAI OTIC UTTOTPOTTIKES TTEPIOXECG (20° -
30°) Bépeia kai NéTia Tou lonuepivou

* O1 nigég Tng eaTpioodiarvong eival JEYAAUTEPEC TTAVW ATTO TIG WKEAVIEG TTEPIOXEG OF
oxéon HE TNV Enpa

* Newypa@ikn katavoun Tng péong TIHAS TnS AuvnTiking e§atpicodiamrvong (PE)

= 2apnc Paduida peiwong Twv Tipwy TS PE pe TRV augnon Tou yewypagikou TTAAToug

= Aidpopec avwpalieg opeikovtal oTnV TTapoucia Twv opeviuv oykwy (T1.X. lpaiaia)



' Tewypag@ikn diavopn Tng péong MNMpaypartikng & AuvnTiKig
:farpicodiamvong otov Eupwiraiké Xwpo

= H Auvvnmiky efarpicodiamvor) utroBétel ouvBnkec armepiopiotng diabeoinoTnTaC
vepoU oTto £dagoc eugavilel Pabuida Paivoviac peioUpevn amd Ta HIKpA TTpOC Ta

HEYAAQ yEWYpPA@IKA TTAATN
Yypaoia

* H vypacia Tng atpdéo@aipag HETPATAI HEOW d1a@opwV HETABANTWY
Ol OTTOUdAIOTEPES EK TWV OTTOIWV Eival:

v ATTOAUTN Uypacia

v OgpUokpaoia dpdaou
v Taon udpaTuwv

v' IXETIKN uypaoia

v EIdIk uypaaia

v" Avaloyia Piyparog

* YypoOg aépag: KaAeital o aépag Trou TTePIEXEI UDPATHOUC
" Znpog aépag: KaAeital o aépag TTou BewpnTiKa dev TTEPIEXEI UDPATHOUG

* |loXUEL —
X m mU +m %
m, =n pala Twv udparuwy

m_, =n pala Tou {npou aépa
m =1 ouvoAikr pada Tou uypou agpa



Yvpaaia - Kop

PuBuég egarpiong

Pubué cuptrukvwong

= Mia dedopévn padla aépa yia pia opIoHEVN TIUR TNG DepuoKpaciac YTToOpEi va TIEPIEXEI
HEXPI Eva opiopévo TTood padag udpatpwy TIpIv va apyilel ye TNV TTpoaBnkn eTITAEoV
udpaTywy, va OCUUTIUKVWVETaI Ot oTayovec. To oOplo autd efaprarar amé 1N
Bepuokpacia kal Tnv Tieon Tou aépa (aufaverar otav aufaveralr n OepUokpacia i
HEIWVETAI N TTIECT Tou aépa) ovopaleTal onueio K6pou 1 dpooou Kal TO QAIVOHEVO
Kopeopog. Na Trapddeiyud, autd To @QAIVOUEVO CUPPAiVEl OTaV CUPTIUKVWVOVTAI
udpartpoi gTov KABpETTITN Tou uttaviou otav Tpégel (eoTo vepd ATTO TO VIOUG

* Mia aépia pala ptopei va @raocel oto onueio dpdoou pe duo TpATTOUG:

« Aiatnpuwvtag otaBepn) T Beppokpaacia ve TpogodoTeital ouvexwe Pe udpaTpoug

« AiatnpwvTtac otaBepr) TNV TTOCOTNTA TWV UDPATHWY Kal TNV THEDN Kal PEIWVOVTAS Tn
Beppokpacia. To mood Twv udpaTuwy TTOU Hia aépla Pala PTTOpEl va OUYKPATAOE
MEIWVETQI PE TN MEIWON TNS BeppoKpaaciag



or pressure
Taon udparpwy (e): eivai n ieon ou ackoUv oI UBPaATHOI BVTAG aépIo
= Eival n ouveio@opd Twv udpaTPwy oTnv oNIKR aTdoo@aIpIKn TTiEon
» Kupaivetar getagu 5 kai 30 hPa oty emigaveia tng 8dhacoag
= EEapTaral amé Tnv TmoootnTa Twy udpartpwy (m,) Kail TRV argoo@alpikn rieon (P)

MéyioTn Tadon udpartpwy (eg): cival n Taon Twv udparpwv oTo anueio dpdéoou
OnA. oTNV KATAOTAON KOPETUOU OTTOU N TACT TWV UDPATHWY Eival HEYIOTN

« E¢apraral pévo amé tn Beppokpaoia kal augavetal Je autr) dnA. 6éoo 1o Bepuoc
gival 0 aépag 1600 PEYaAUTEPN TTOOATNTA UDPATUWY UTTOPEI Va OUYKPATIOEI

Movadeg: mbars (hPa), mmHg

= Ytrohoyileral ammo mnv egioworn Clausius - Clapeyron

L1 1
E? = E.?:J ) exp _ [
. Rl'.i' 1rn:-.l T

Dmou: Lu = n AavBavouoa Beppotnra efaépwang Tou vepou = 600 cal/g
Ru = n eidikni otabepd Twv vbpaTtuwyv = RIMBu



... TNV eumrelpikn) oxéon Magnus — Tetens:

a-T Ortrou:
e, = 6.11 hPa
e =e . 1 O ﬂ +T T =n Bepuokpacia Tou aépa ot °C
s = %so a=7.5kai B =237.3 °C ravw amo vepd

a=9.7 ka1 B = 265.5 °C mavw amré mayo
« MNa Tov Tpoadiopiopd TnNG e, amaiteital pévo pia Tapauerpog, n Beppokpacia T

* Taon udparpwyv (e) utrodoyileTal atod Tn oxéon:

\7.) - (L =I5) P
e=e(l )—— T =T.)
) " 0.622L“ "

* T =n Bepuokpacia Tou aépa (Beppokpaaia {npou BepuopéTpou) ot °C

» T,, = n Beppokpacia Tou uypou BeppopéTpou ot °C

*e,(T,) =nuéyiotn 1a0N TWV UdPATUWY OTN BepUoKpaacia Tou uypou BeppopPETPpOU
* C,, = n €10k BepudTnTa TOU {NPOU aépa o€ oTabepn Tricon

* P = n argoo@aipikr) Trieon

« ['a Tov TTpoodiopiopd TNG e ataiTeital , n yvwon Tng Bepuokpaciag T & Tng Trieong P
» H Beppokpaaoia uypou Bepuopérpou T, TpoadiopileTal atrd Ta YUXPOUETPA



Yypaoia - @¢gg

Oepuokpacia Apooou (T,): cival n Beppokpacia otnv ormroia Ba TTpémel va YuxBei o
aépag utro oTabepry ATHOOQAIPIKN) TTECN, WOTE VA KATAOTEI KOPEOUEVOSG XWPIC TNV

TPooBnkn dAAwv udparTuwyv

MeyaAn mipa g T, = peydAn vypaoia Kal avrioTpo@a

Emeidn n mieon otnv em@aveia tng 'ng dev petaBaAAetal onuavTika, n Bepuokpacia
dpdoou armoreAei évav KaAo deikTn TNG uypaciag oTnv arpéoeaipa

* MoAvU kaAn évdeign vypaciag (oXeTIKNAG) N Siagopd Beppokpaciag=T-T,
* T Bepuokpaacia aépa
» T, Beppokpaocia dpdoou
v Agixvel Tnv améoTacn améd 1o onueio dpdoou
v Ooo o peydAn eivai n diagopd T — T, 1600 TTI0 HAKPIA BPIoKETAI N
atpéo@aipa atéd 1o onueio dpdoou (atrd TNV KATAoTAoN KOPECHOU)

* 2NUAVTIKA HETEWPOAOYIKN TTAPAUETPOS OTNV TTPOYVWOTN: Apdoou, TTaxvng, TrayeTou
Kai odixAng



= Aedopevou o1 n TToodTNTA TWV UdPATHWY Bt PeTaBAMeTal, n TGon TwWv UdPATHWY

e 0T Beppokpacia T Ba eival idia pe Tnv TaoN TWv VdPATHWY €y OTN Beppokpaaia

dpooou T, e —e
(ry = (1)

* Dpwe otn Bepuokpacia dpodoou o aépag kabioTaral KOPEOPEVOC, OTTOTE

=€) — 8 =€

€1y “(T))

H'Td

Oﬁ"’Td

* A6 1n oxeon Magnus — Tetens £xoupe:

€r = €y

=e_ -1
e, =6.11hPa

_ 237.3-(loge;, —log6.11)
 7.5—(loge,;, —log6.11)

d

= Qepuokpacia Apooou (Td): onuavTikr JETEWPOAOYIKN TTAPAUETPOC OTNV TTPAYVWIOT
Apdoou, TTaxvng, TrayeTou Kal odixAng



Yypaoia - AmoAutn Yypaoia

= AméAuTtn uypacia (p): eival n pala Twv vdpartpwy (m,) TTOU TTEPIEXETAI OE OYKO

aépa (V), mavw atmo gia TepIoXr o€ pia DedoPEVN OTIVHNA
AnAadn TTpoKeITal yia TNV TTUKVOTATA TwY udpaThwy m

L

7

Movadeg: g/ m3
= E&apraral amo myv Oeppokpacia kai Tnv MNieon n omoia emnpealel Tov oyko
= Augnon Tnc Beppokpaoiag euvoei TNV EEATUION KAl ETTOPEVWC AUEAVE! KAl N aTTOAUTn

uypaoia
Aoyw 1n¢ eEaptnong amé 1n Bepuokpacia, n améAlutn uypaacia

’ peTaBaAAleTal avaloya pe T Beppokpaacia epgavifovrag v idia
ETHOIO KOPavan e HEYIOTEG TIHEG TO KaAokaipl Kal EAAXIOTES

TOV XEIHWVA

= 2 ¢ ouvnBiopéveg peTewpoAoyikéc ouvBnkeg, otnv em@aveia g Badhaocoag IoxUEr:

p=e

= EEaimiag Tn¢ e€aptnornc TS amo Tov Oyko Kai Tr Beppokpaacia ival pia gn diarnpnTikn
TAPAPETPOC KAl ETTOPEVWCE DEV Eival TOOO XPAOIUN OTn PeTEwpoAoyia

orav petpwvtal o g/ em?® & mmHg avrioTtoixa



= [a kaBe munR TnN¢ Beppokpaciac T uttdpyel pia PEYIOTN TIPA TNSG ATTOAUTNG
uypagiag p,

= Emtpémel TOov TIpoodiopiopd  TNG  TTOOOTNTAG Twv  UdPATHWY  TToU
OUMTTUKVWVETAI OTaV O agpag WuxBei ammd pia opiopévn Beppokpacia o dia
GaAAn



Yypacia - AvaAoyia Mi mixing ratio
" Avaloyia piyparog (r): opiletal wg o Adyog Tng palag Twv udpartpwy (m,) Tou
TmepiExovTal o’ éva deiyga uypou aépa Tpog T pala tou &npou aépa (m,) TTOU
TepIEXETal oTo Deiypa

mU . pu

Movadeg: g udpartpwy / g Enpou aépa y¥= i y =
g udpatpwy / Kg Enpou aépa m yo,
a

= ["evika@ n avaloyia diypartocg r oTnv artpéo@aipa Traipvel TTOAU HIKPEG TIPEC,
Hikpotepeg amo 0.04g /g (1 <40g/ Kg)

= AtrodeikvOeTal ATl

E.‘l'

r=0.622 € & yia TNV KardoTaon Kopeopou r,= 0.622

P—e

F—e

» Emeidni n 1éon Twv udpatpwv gival TToAD HIKpOTEPN TNS ATHOTQAIPIKAS TTETNC
(e<<P kai e, << P) umopei va ypagrtei:

r =0.6225
' P

F=0.6225| &
P




Yypagoia - Eidikq Y

pacia (s

ecific Humidit

= Eidikn Yypaoia (q): opiletar wg o Adyog ¢ palac twv udpatuwv (m,) Tpog T

ouvoMKr pada Tou uypou agpa (m=m,+ m,)

Movadeg: g udpartpwy / g aépa
g udpatpwy / Kg agpa

= AlipwvTag pe m, armodeIKvUETal OTI:

—

e

“Emedn:  p=0.622

P—e

—_—

T —

g = m, __m,
m m, + m,
— rS
& yia TV kardoTaon KopeopoU 9 = | +r
= e
r=0.622 BnA. 1 = f(e)
P—-0.378-¢

= Emeidn) ioxver e<<P kail e, << P amodeikvUeTal:

q:0.622§:>q=r

&

g. = 0.622% —q.=r




Yypaoia = ZXETIKA U

Zxenikn vypacia (%RH): civai o Adyog (emi ToIg ekatd, %) TG palag Twv udpaTHWV
(m,) Tou TrepiExeTal o éva dedopévo Oyko aépa Trpog TN pada mou Ba EmpeTTe va
TEPIEXEI O iDI0C OYKOC aépa WOTE va eival KOPeopEvog (m,.) dnA. Tn péyiotn pala Twv
udPATUWY TTOU UTTOPEI VA OUYKPATAOEI

N 0 AGyog TnNG TIpayuaTtikng (e) mpog Tn PEyioTn Tadon Twv udpatpwyv (e;) otnv idia
Beppokpacia

m, e r
Exkgppaleran £1Ti TOIG £KATO (%) RH = m‘ = e_ = I‘— = l
VS s 5 qS

Exk@pdalel Téoo n artpéo@aipa AtméxXEel Ao TO ONHUEIO KOPOU (KOPETUO)

® InuavTikn TrapaueTpog amod PBioAoyikng TAeupag. H eugopia 1 duo@opia Twv
opYyavioUwyV eEQPTATal TTEPICOOTEPO ATTO Tr) OXETIKI TTAPA atrd TNV aréAuTh Uypaoia

RH~100% = arpdo@aipa kopeouévn o€ udparpoug (Bpoxn 1 opixAn)



= EmAUovtag Tn oxéon Tou ek@padlel Tnv avaloyia piydartog r ouvaptrioel TNS TAong
TWV UBPATHWY e WG TTPOG €, EXOUHE:

r=0.622

e a
—e=p —
P—e 0.622+r

* Emmopévweg, n taon twv udpatuwy PeTaBaMlAeTal ocuvapThoel TNS TTIECNC P Kal NS
TToooTNTaC TWY LUdpaTuwy r kal aveéaptnrta tng Bepuokpaaiag T dnA. e = f(p,r)
*Amd TV AAn n péyiotn Tdon Twv udpaTpwv e, Eival ouvaptnorn Hovo Tng
Bepuokpaciac T dnA. e, = f(T)

e _J(r)

= Apa, yia aTtaBepr} Tieon (p = ct), éxoupe: RH =— = -

e. f(T)

= [a orabepn micon (p = ct) n oxeTikn vypacia (RH) eival avaAoyn ¢ TrooéTnTag
TwWV udpartpwy (r) Kal avrioTpopweg avaloyn 1ng Beppokpaciag (T)
= H oyetnkn uypaoia (RH) piag padag agpa, étav n mieon eival otaBepr) (p = ct),
auédvel oTav:
1. ue TNV TpooBnkn udparpwy (TT.). pEow e€aTpionc) otav n Beppokpacia
diatnpeital otabepn
2. peiwvovtag tn Beppokpacia T étav n moodtnTa TWV UdPATHWY ToU dEiYUATOS
diatnpeital oTabepn




Yvpaoia - AAEC TTapAUETEO!

= ‘EAAcigpa képpou f koppomAfpwua (SD): opiletal we n diagopd peTagl Tng
TAon¢ Twv udpaTpwv (e) Tou ATHOOQaIPIKOU aépa Kal TG MHEYIOTNG TAONG Twv
udparpwv (e,) otnv idia Beppokpaaia

SD=e —e

= Yetiowo 0dwp (P, precipitable water): opileTtal wg 10 oUvoAo Twv udpaATUWY TTOU
TIEPIEXOVTAI OE Mid KATAKOPU@N OTRAN atgoo@aipikol aépa povadiaiag diartopns n
oTroia eKTEIVETAI HETAEU DUO ETTITTEDWV

lNa 1o ouvoho (oAikG Uwocg) g aTpdogaipac uttoloyiletal To ouvoAiK® UETIOIYO

udwp

= To uetiolpo Udwp ek@paletar ouviiBwg ammdé 1o UYPog Tou vapou Tou Ba
ouMeyoTtav de doxeio idlag diaropng pe T Bewpoupevn oTAn av oMol ol
UTTEPAVW UDPATHOI CUUTTUKVWVOVTAV Kal ETTEQTAV oav Bpoxn

: . P
" ATIOOEIKVUETaI OTI:  , _ () IIq .dP OE MM
R

omrou P og hPa kai q oe g/Kg



® JUPTTEPAOUATIKA: OAEC O TTAPAPETPOI TNG uypaciag ekepalovial oav ouvaptnon
NG TAoONG TWV USPATUWY € KAl TNG aTHooPaIpIKAG Trieong P

= Qupifoupe om:  e=e (T )— (r-7,)-P =>

0. 622L

* ETrTopévwg: yid TOV UTTOAOYIOUO TwV TIAPAUETPWY TNG Uypaciac apkei va
HETPAOOUME TNV aTthoo@aipikn Trieon P, 1 Beppokpacia tou aépa T, kai Tn
Beppokpacia uypou BeppopéTpou T, TTOU PETPATAI PE TA WUXPOHETPA

IXETIKN vuypacia (%RH) — nuepnoia YetaBoAn: dedouévou OTI N TTOCOTNTA
TWV UdPATHWY OTNV ATHOCQaIpa HETABAAAETAI TTOAU Aiyo Katd Tn dIAPKEIQ TOU
24-wpou, n nUeEpnola TIOPEia TNG OXETIKNG uypaoiag eCaprtdral amo Tnv
avTtigTolxn Topeia TNG Bepuokpaaiag

H nuepnoia ropeia TnNg OXETIKAG uypaciag gival avrioTpo@n TnG
TopEiag Tng Bepuokpaciag Tou aépa

= AvTigTolxa, n ETAOIA TTOPEIa TNG TXETIKNG UYypATiag eival avTioTpo@n
NG £TNO1AG TTOPEiag TNG BeppoKpaciag Tou aépa



" ewypawikn olavoun Tne Yypaoiac

Taon Yoparuwv & ATéAuTtn uypaagia: akoAouBei Tnv Karavour) Tng
Beppokpaaoiag & Tng eCarpiong
v Méyioteg Tipég: lonuepivég, Tpomikég reploxég & meploxéc Mouowvwy (lvBia)

v EAAYIOTEG TIMES: YUXPES TTEPIOXES TWV PHEYAAWY YEWYPAPIKWY TTAaTWY & TTaAVW
aTrod EprjpHovg

*MeproocdTEpOUG USPATHOUG TTAVW ATTO TOUG WKEAVOUG OE OXEOT HE TNV npa

ZXETIKA uypacia

v MeyioTeg TIPES: lonuePIVES, TPOTTIKES TTEPIOXEG YIOTI EKEI ETTIKPATEI HEV
uynAn Beppokpacia aAAd n artgéo@alpa TTEPIEXEI HEYAAES TTOOOTNTES
UdSpaATHWYV AGYW au§nuévng eEATHIONG

v Meéyioreg TIpEG: TNoAIKES TTEPIOYES YIATI HeEV EBW N TTOCOTNTA TWV
uSpaTUWY OTNV aTHOOPaIpa Eival HIKpR aAAd Kal n BeppoKpacia gival
XaunARn Kal rpooeyyilel Tn Beppokpacia dpdéoou

v EMAYXIOTEC TIHEG: OTA HECO YEWYPAPIKA TTAATN



Yvpaoia - MeTaPpoAn ThE vuypaciac pe 1o UYoc

—Z

* e,, TAoN UdPATUWY OTNV ETTIPAVEIT
e i — (4 s 1 (000 * e,, TAON UBPATUWYV OE VYOG Z

= [1paKTIKA N TTOOOTNTA TWV UdPATHWY O€ UYN PeyaAuTepa Twv 10 km eival
eAaxioTn. AKOUN KAl av UTTAPXOUV £XOUV PETATPATIEI OE TTAYOKPUOTAAAOUG

ASyw TWV XaunAwv BEpHOKPATIIV

b pAdkag A, Madquara Metewpohoviag ko Khpatodoyiag, Exbdoeg ZHTH, Geooahovikn, 1997, ISBN: 960-431-288-X

AITEAIKH ®QTIAAH

Enikoupog KabnynTpia
Tou Tunuarog Aiaxeipiong
MepiBalovtog & duoikawv Mopwv



Néopn - Népwon

= Népn: amoredolvrial  amdé  YdpooTtayoveg  dlagopwv  HeyeBwv  Kal
TIAYOKPUOTAAAOUG, Ol OTToiol  oXnuariotTnkav o€ pia  agépia  pala  Adyw
OUPTTIUKVWONG Twv udpartpwy, o6tav n Beppokpacia Tng ETMECE KATW ATIO TN
Bepuokpacia dpdoou

Ma Tov oXNUATioho Twy VEQWY atraitouvTal 2 TTpdyuara:

1. Wogn tng aépiag palag woTe n Bepuokpacia TnG va GTacel f Kai va
TTAoEl KATW aTTd 1o onueio dpdoou

1. NMuprRveg cupTTUKVWONG O1 OTT0I0I Ba AEITOUPYHOOUV WG N ATIAPAITATN
ETMOAVEIA TTAVW TNV oTToia Ba cuuTttukvwBouv o1 udoaruoi
= O KupI16TEPOG TPOTTOC YUENG HIag agplag padag eival n adiaBarikn yugn n otoia
oupBaivel kara Tnv avodikn Kivnon Tng pEoa aTnv aruéoeaipa.

NnynA: https//drshepard. wikispaces.com/Where+do+clouds+come+from%3F



= H avodikn kivnon Twv agpiwv paldwv o@eileTal oTIG EEAG AITIEG O OTTOIEC
KaBopilouv Kal Tov TUTTO TOU VEQOUG TTOU Ba oxXnUaTIOTE:

loxupég avartapakTiKég KiIviioelg (TupPwdng porn-turbulence Jduvapikig
TTPpo€AEUONG) TTOU dnuIoupyouvTal KUpiwg Adyw Tng TPIRBAG TTOU avatrTuooeTal
METALU TOU aEpa Kal Tou £BAPOUG = VEQPN avaTapdgewv

2NV KAarakopuen MeTagopd Tou agpa Aoyw €viovng Oéppavong Tng
em@aveiag (Tuppwdng por-turbulence Oepuikng TIPoEAeuong) = VEQN
AVOSIKWV PEVHATWY

21N oUYKPOUOT TwV aepiwv palwv TTavw ot PEYAAEC eEApOEIg (QUOIKA
eurodia) Tou edagoug (11.X. Bouvd) = opoypa@ikda vé@n

271 OIEAEUOT UQECEWV I BEPHWYV KAl PYUXPWV HETWITWYV => UETWTITIKA VEQN

= H avodikn Kivnon Twv agpiwv padwv o@eileTal oTIg EEAC AITIEG:

QPuoiko eurodio

e :
avwEPHIKﬂ . 4 i TOoTTOYpaPia
HETOQOPA m &7 4
J,. ‘,{. 0
", 55 *r—— | s - lso;tm .1
Conwetion
o) »)

‘\. : MétwTra
ZUykAion - o
pressure V:"' ar

- 00 m — e 1 500 ktny |
Commegence of ar LiMeg wiong westher fronts
[}

MNnvn: httos://drshepard wikispaces_com/Where+do+clouds+come+from%3F



" MupAVEC CUPTTUKVWONG

(CN): pikpd cwpartidla alwpoUheva aTnyv

arpooc@aipa. Eival epioogdTepo a@Bova oTnV KATWTEPN TPOTTOCPAIPA KAl TTAVW

aTTd AOTIKEC TTEPIOXEC.
2UVNBwCg TTpoEpxovTal aTTo:

* 2KOVN

* EKpri¢eIc neaioTeiwy

* PUTTOUC KUpiWE ammo
KauIvadeg epyooTagiwy
* AIBAAn ammoé TTupKaylEg
* QaAdooia aiara

* Evwoeig Tou S
TIPOEPXOHEVEC ATTO
(QUTOTTAQYKTOV TTOU
Elo@yovTal oTnV atuoéoeaipa
uEow sea spray

* MupfveES CUNTTUKVWONG: HIKPA owHaTIOIa aiwpoUupeva oTnV athoo@aipa.
21NV argéo@aipa mrepiExovral repitrou 2 x 1072 kg

ApiBpog ocwpaTidiwv
Eido¢ cwparidiov AxTiva cwpandiwv (mm) avd em?
Mikpa CN (Aitken) <0.2 1000-10000 (1000)
Meydaha CN 0.2-1.0 1-1000 (100) / YypooKomikoi (X, @aAdoaIa
Myavreg CN >1.0 <110 10 (1) aAara): ‘EAKouV’ Ta HOPIa TOU VEPOU
aueca o RH, 100%
YOpooTayoveg vepuiv &
opixAng >10.0 10-1000 (300) v Yypo@oikoi (Tr.X. HoVWwTIKd UAIKA)

* AlakpivovTadl 08 UYPOOTKOTTIKOUS Kal uypo@oBIKoug



= Xapakrtnpilovral avaloya pe 1o UWog TnG BEong Toug oTnV ATHOoQaAIpA Kal TNV
Katakopu@n avarTugn Toug, Ta oTroia €ival ATToTEAETHA ToU Pnxaviopou até Tov
OTTOI0 OXNHATIOTNKAV.

= AlakpivovTal o€:

v YynAd Négn [cirrus (Ci), cirrostratus (Cs), cirrocumulus (Cc)]
v Meoaia Népn [Altostratus (As), Altocumulus (Ac)]
v XapnAd Négn [Stratus (St), Stratocumulus (Sc), Nimbostratus (Ns)]

v Népn karaképupng avdamruéng [Cumulus (Cu), Cumulonimbus (Cb)]

YynAd Négn
Népn Karaképu@ng avamTugng

Meoaia Négn

XapunAd Négn



YWnNAdQ NE@N
1. Cirrus (Ci) Ouoavol
= YynAq, Aetrtd, vwdn véen eugavilovial og did@opoug oxnuartiopous (iveg, @repaq,
aykioTpa, Aogia) dieoTrapuéva akavovioTa otov oupavo. O oxnuaTtiopoi ekTeivovTal

kata 1n d1evBuvon TTou TIVEEI O AVEHOG
= AmroteAouvTal atrd TTayokpuoTAAAOUG Kal gival Ta AeUKOTEPa aTrd OAa Ta VEQN

= JuvdéovTal Pe aibpio kaipd
= 3 uxva amoteAoUV TTPOTTOUTIO aAAayriC TOU KaipoU T1.X. SIEAEUONC HETWTTOU

= "Yyocg Bdaong Toug:

5 —13 km (péoa Adarn)

6 — 18 km (TpOTTIKEG TTEPIOXKEC)
3 — 8 km (TTOAIKEC TTEPIOXEG)

*"Orav o nAiog PpiokeTal
XapnAa atov opilovra (Trpiv TV
avatoArp 1 ugera 1 Ouon
QTTOKTOUV KOKKIVWTTO N KiTpIVO
XpWHa

Nnyn: http://aura.gsfc.nasa govisciencatop10 cirrus hitml



2. Cirrostratus (Cs) BucavooTpwuara

®= YynAd, Aetrra vépn atroteAoUpeva atmd nayoxpum(x)\)\oug su(pavi(ovml HE TN HOP®R
OTPWHATOG n TETTAOU TTOU OKETTALE! uepog n Kkai voxAnpo TOV oupavo 6|vovmg TOU
yaAaktwdn own. Anuioupyouv 10 (palvopcvo ™G GAw yUpw atmo 1n ZeAr

Yypog kaipdg @raver 12/24 wpeg PeTa .

* "Yyog Bdaong Toug:

5 — 13 km (péoa TTAGTN)

6 — 18 km (TpOTTIKEC TTEPIOXEG)
3 — 8 km (TTOMIKEC TTEPIOKEC)

daivépevo g AAwg




3. Cirrocumulus (Cc) OuoavoowpEiTeg

*YywnAd, o@aipika véen arroteAoUpeva aTmmo TTayoKPUoTAAAOUS Kal poldlouv Je TOUPES
amo BapBaki xwpig okiéS. Epgavifovral ToAuapiBua oe opadeg 1 OEIPEG O€ KUUATOEIDEIC
OXNHATIOPOUG

*"Yyog Bdaong Toug:

5 — 13 km (péoa TAGTN)

6 — 18 km (TpOTTIKEG TTEPIOXEG)
3 — 8 km (TTOMIKEC TTEPIOKEC)

ITym: https=//commeons. wikimedia.org/wiki/File:Cirrocumulus_stratiformis_-_ Clouds_-
_Kolkata_2013-11-16_0625JPG



Néon - Meoaia Néopn

1. Altocumulus (Ac) YWIOWPEITES

* Meoaia vépn atroteAoUpeva Kupiwg atmd udpooTayoveg Kal TTayokpuoTaAAoug (6tav ol
Bepuokpacia eival apketa xaunAn). Moidlouv pe o@aipeg r) Tou@eg atmd BauBaki Aeukou 1
UTTOQAIOU XPWHATOG Kal gival peyaAutepa atmod autda Twv Cirrocumulus

. Eu(pawCovml ME TN HopP@r AeTITOU orpwuamq oT0 onono givai dlaTeTan eva o€ OPadEC N
O€IPEG 1) POAQ. !
* "Yyog Baong Toug:

2 — 7 km (péoa TAGTn)

2 — 8 km (TPOTTIKEG TTEPIOKEG)
2 — 4 km (TTOANIKEG TTEPIOXEQ)

Minyn: hitps:/commons wikimed. orgwkyFiie: Atocumulus._cid




2. Altostratus (As) YyioTpwpara

*Meoaia vépn @aiou XpwuaTog, ammoTeAoUEVa ATt udPOOTAYOVES Kal TTAYOKPUOTAAAOUG.
Epgavifovral pye mn pop@r) @aiol TTETTAOU TTOU KAAUTITEI HEPOG 1} OAGKANPO TOV oupavo.
Avaloya pe 1o 600 TTUKVO gival o nAlog diakpiverar apudpd. Eivar Bpoxogodpa veéen kai
divouv Traparetapévn Bpoxn f xiovi. MNMponyouvral katayidwy

* "Yywocg Baonc Touc:

2 — 7 km (uéoa TTAaTn)

2 — 8 Km (TPOTTIKEG TTEPIOKEG)
2 — 4 km (TTOMIKEG TTEPIOXEG)

Nnyn: hto/www.metoMce. gov.ukearming/clouds/mic-level-clouds

>
Nnyn: hitp/sclence-edu larc nasa gow'SCOOL/ntips himi

L A——————
e " Nnyn: hitps vs. wikimedia “Clouds_CM2.Jpg



Néopn - XapnAd Néopn
1. Stratus (St) Zrpwpara

= XaunAa véen ykpilou (@aiol) xpwuaTog TTou KaAUTITouv 0AGKANpo Tov oupavo. H Baor

TOUG TrapouoialeTal aPKETA OUOIOUOP@N Kal XAWNAR, &V Ouxva aATTOKPUTITOUV TIC

KOPUQEC XapnAwv Adywv. AtmoteAouvial atmd vegooTayovidia Kai TTOAAEC QOopEG divouy

aoBevn Bpoxn kal wekadeg. Epgavilovral Kupiwg 10 XEIHWva

* "Yyog Bdong Toug:
0—-2km

Nnyn: https_'commaons. wikimedia. org/wikiFlie:Stratus_cloud jpg

Mnyn: https://commons. wikimedia.org/wiki/Fie:Stratus_dloud jpg

* H opixAn armroteAei TrepiTITWON OTpwHATopopPou vEpoug (Stratus) n Baon Tou oTroiol
BpiokeTal oTnVv ETMIQAVEIQ TOU £DAPOUG

Nyn: hitp nasa o fow-clouds. hmi

Nnyn: hMtpswaw. shonoaa. gov/etstream/cloudstypes him



2. Stratocumulus (Sc) ZTPpWUATOCWPEITES

= ATroTeAOUV €va EKTETAPEVO OTPWHA VEQWY OQUIPIKAG 1 KUAIVOPIKNAG HOPPRS YKpilou
(paiov) 1 utréAeukou Xpwparog. O1 veikoi autoi oxnuartiopoi eggavifouv Kal oKoTeva
TUAMaTa

* To oTpwpa auto AAAOTE gival TTUKVO Kal GAAOTE ETTITPETTEI va QaivVETAI TURHA TOU oupavou
= AtroteAouvTtal armé udpoaoTtayovidia Kal TTayoKpuoTAAAoug

= Avdloya pe TIC OUVONKEC TIOU ETTIKPATOUV TA VEQPN QUTA HTTOPOUV va Owoouv
BpoxotmTwaon 1 xiovoTrtwon acBevoug Eviaong

- - W
P

TR SRR

Nnyn: hitpsficommons. wikimedia.org/wikUFile: Stratocumuius_stratiformis_imegular jpg



3. Nimbostratus (Ns) MsAavooTpwuara

= JuvioTaral ammod TTUKVO, TTaxU Kal EKTETAPEVO OTPWHA VEQWYV HE OKOTEIVO YKpilo
XPWHA, XWPIG XApaKTNPIOTIKO OXAHA, aAAd e pakwdn dkpa, atrd Ta oTroia TTEPTE
OUVEXNG Bpoxn, XIOvI, I XIoVOAUTOG

= AtroteAouvTal atrd BPoxooTayoveg, TTAyOKPUOTAAAOUG Kal VIPAdES XIoviou

= Eival Ta mo Bpoxopopa veépn Kai n Ppoxn mou divouv €Xel HIKPR Eviaon aAAd
HEYAAN didpkeia

Nnyn: hitps Jren wikipeda. org/wiki/Nambostratus_cloud



KATaKopuy

1. Cumulus (Cu) Zwpsiteg

* [Mukva véen pe katakGpuen avamtuén. H kopur Toug eival TPouAoeIdng Kai epgavilel
eCoykwoelg, evw n Pdaon Ttoug eival opifdvria. Moidlouv pe owpolg PBappBakog
HEpOVWUEVa i o€ opdadeg kai avaAoya TnG BEong amé Tnv oTroia TrTaparnpouvTal Ta VEQN
auta ep@avifouv OKOTEIVO KEVTPO Kal AEUKEC GKPEC. Ta TURnpata Toug TTou @uwrilovral
até Tov fAIo gival Eviova Aeukd

= To Uwog ¢ Baong Twv CWPEEITWY TTOIKIAAEI avaloya PE TO Yewypa@ikd TTAATOG, TO
UWOMETPO TOU TOTIOU, TNV ETTOXN Kal TNV wpa NS nuépac. 2tnv EAAGda 10 ouvnBeg
Uwog TnG Baong Toug eivar Ta 1000 m

* H dnuioupyia TOUG OUVOEETAl HE
aiBpio kaipd & avodIKEC KIVAOEIG

= amrotreAouvTal atd udpooTayovidia

* Av n Karaképu@n avamruén Toug
gival peyaAn umopei va  dwoouv
Bpoxn




1. Cumulonimbus (Cb) ZwpeiTopeAavieg

= Eival amré 1a 1o onuavTika Kai o emikivduva vépn, atmoTeAouvTal atrd oyKWAEEIG HEAAVESG PHALES
VEQWV TIou poialouv pe Pouvd, TUpyoug 1) akpoveg. Kar@ kavova oOTnv Kopu@ry Twv
owpEITOPeAaVIWY ep@avileTal oTpwpa f METAOG Iviwdoug pop@rig. H Baan Toug eival OKOTEIVI, EVW
n Kopu@ry Tou aroteAeital amd WeudoBuodavoug ekTeiveTal pEXpl TNV Tpomomauor. O
owpemopeAaviag artorteAei eCEAIEN Kai avamTugn Tou owpeitn. H Tepaimépw avamtugn Tou
owpeiroyeAavia, o6rav ouvodeUeTal ammd PPOVTEG KAl AOTPATTEG KaTaAnyel o€ Katayida. To
XAPAKTNPIOTIKOTEPO YVWPIOHA TOU VEQOUG gival oTnv apyr ol paydaieg BpoxEG Kal OTn OUVEXEIX
KataArjyouv oTo QaivopEVO TNG KaTalyidag pe aoTpaTtrég Kai 1o XaAad)

* Mepi€xel UBPOOTAYOVEG KAl OTO AVWTEPO
TURHUQ TOU TTAYOKPUOTAAAOUG

= H Baon 1ou eival opifovTia o€ PIKpA Oyn
armo 10 £6aog

* Méoa oT0 VEQOG AauBdavouv xwpa
EvToveg avodIKEG Kal KOBODIKEG KIVIOEIG

* MepiExouv ONUAVTIKA NAEKTPIKA @QopTia
HE aTTOTEAEOUA KAl NAEKTPIKEG EKKEVUDOEIG

NMnyn: hitps://en.wikipedia.org/wiki/C

Nnys: http-/spaceplace nasa.govireview/cloud-scramble/mid-
clouds.html



Cumulus Congestus

Mnyn: hitps://en.wikipedia.org/wiki/Cumulus_congestus_doud

Mnyn;: with the courtesy of Aime Druilhet



Lenticularis ) @ako&idn
= 3 xnuarifovral kabwg o1 aépieg paleg Trepvouv TTavw amé Bouva. Zxnuarifovral TAnaiov
TWV Kopuwv Twv Bouvwy. Moialouv pe @ako ) UFOs !

Nnyn: https-en. wikipedia org/wiklLenticular_cloud

fnyn:
hitps-/commons wikimedta. org/wkiFlie:Mammatus_Clouds,_10.31.00,_Merican_idaho.jpg




Lvontrals

= AETITA ETTIUNAKN TEXVNTA VEQN TTOU oXnuaTtifovral ouvnBwg TTiow aTrd agpooKAaPn

= 2xnuarifovral ite aTrd CUPTTUKVWOT) TWV ATHWYV & UdPATUWY TTOU EKTTEUTTOVTAI ATTO TIG
eCATHIOEIC TWV AEPOOKAPWY EITE ATTO NETABOAEC TNG TTiEONG OTIC BivEC aépa TToU
oxnuarifovral ato Ta agpooKaAQPn

= AtroteAouvTal atré udpacTayoveg Kal TTayoKpUOoTAAAOUG

* Moialouv pe végn cirrus

Mnyn: http-//science-edu. larc.nasa gowSCOOL/contrail html



" Huepnoia peraoAn: civail TToAUTTAOKN Kal Dla@QEPEI ATTO TOTTO OE TOTTIO

o EUkparteg weploXEg: TTapoualadel atrAr) KUpavon
* BEpog: Adyw onuavtikng Oéppavong TnN¢  emMQAvelac eival  Eviovn n
QVWUETAQOPAa => Ta VEPN Eival KUPIWC KATaKOpU®PNG avdamtugng Ye PEYIOTO TIC
TTPWTEC ATTOYEUMATIVEC WPEC
* XEIHWVa: ETTIKPATOUV AAAEC KQIPIKEC KATAOTAOEIS (T1.X. DIEAeuan diatapaxwy —
UQEDEIC, UETWTTA) => Ta VEQPN Eival KUPIWC OTpwHATOHOP®A HE HEYIOTO TIC
TTPWIVEC WPES

O YTmoTrpomiKEg TreploXég: Trapouoialel dITTAR kopavon pe péyioto omic 6:00 &
18:00 1otk wpa

o MeydAa yewypa@ika TTAarn: dev UTTApXEl Oa@EC TTPOTUTIO Adyw Tn¢ eTmidpaocng
Mn TTEPIOBIKWY KaipIKwV JeTaBoAwy

= Emoyikn petafoAn: egaprdaral amod 1a KAIJATIKA XOpakKTnpIoTIKA Kal T YEwypagia
EVOC TOTTOU Kal TV ETTOXN TOU £€TOUG

O EUkpateg & OPIOPEVEG TPOTTIKEG TIEPIOKEG: TO HEYIOTO TG VEQWOTNG
ONUEIVETAI TO XEIMWVa Kal To eAayIoTo To BEpog

O HITEIpwTIKEG TTEPIOXES TTOU TO YeElpwva Ppiokovral umd tnv emidpaon
avTIKUKAwvIKWY ocuvBnkwy (m.x. Zifnpia, Kavadag): n vigwon mapouaialel
HéyioTo To BEpoc Kal EAAYIOTO TO XEIHWVA

0 Mougowvikd KAigarta: 10 PEYIOTO TG VEQWOTC ONUEIWVETAl TNV €TOXN TWvV
Mouoowvwy (B€pog) kKal To eEAGYIOTO TO XEIPWVA

o lNeploxég kovra otov lonuepivo: n vepwon ep@avilel OITTA KOPavon Ue YEYIOTO
Kara Ti¢ lonuepieg kal eAayioto ota nAlooTaoia



= ETnoia mopeia: Trapouoialel atAn KUgavon Pe PEYIOTO Toug Pnveg Aekéuppio —
lavoudpio kai eAayioTto Toug pnveg louhdo - AlyouoTo

* [ewypa@IKn Katavoun: mapoucidlel HEyIoTn TIUN OTIC BopelodUTIKES Kal BOPEIES
TTEPIOXEC TNEC XWPAC Kal TTAvw atrd Toug OpeIvouc OYKOUC, EVw Eival EAAYI0TH TTAvw
armdé 1a voria mapakia Tng Kpntne kai ta Awdekdavnoa



H tdon udparuwy (e) umopei va utroAoyioTtei amd v Bepuokpaaia (T) kal Tnv oxeTIkA vypaaia (RH) amd v oxéon:

RHY o 17.27 % T
= —_— k k
°=\100/ 7" exp(T 32377

Omou, T n Bepuokpaaia Tou aépa (°C) kai e n 1adon udpatuwy Tou aépa (hPa). H 1adon udpatuwy e ptropei va ekTiunBei amd

Vv oXéon:
RH 7.5T
= 6.112( —— | * 10237.7+T
© 100/~
5
H axéon utrohoyiopou Tou Seiktn (H) eivar n akdAoudn;: H=T+ 5 * (e — 10)

Omou, T n Beppokpaaia Tou aépa (°C) kal e n Taon udpathwy Tou agpa (hPa). H tdon udpatuwy e ptropei va ekTiunBei
amd v oxéon:
Omou, T n Bepuokpaaia Tou aépa (°C) kal RH n oxeTikA uypaaia (%).



