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arrspnpuicrn KTOTTNnOE AN Tnv Kutrpo?

MpowBnan HEAETNG TWV UBATIVWYV TTOPWV WE 181aiTEPN £uPaacn Tn dlaxeipion Toug aAAG Kai OT
gival kaipdg va yivouv ouoTnUaTIKEG JEAETEG ATTO €10IKOUG ETTIOTAMOVES. @a TTpooTTabiow OTToU
Kal 600 €ival duvaTd Pe atTAf yAwooa va dwow Tn B€on pou oT1o OAo BEpa TTou AéyeTal KAipa
Kal aAAayég oTo KAipa: H otroudaidtepn ouvIOTWOO —TTAPAPETPOG TOU KAIATOG €Ival n)
BpoxomTwon kai BEBaia n TTapouca TTaparteTapévn epiodo avoupppiag -§npaciag otnv Kutrpo

Ox1 BEBaia n xeipdTtepn( oy 3).

Aev atrodéxoual TNV avagepopevn Heiwon Tng BpoxomTwong otnv Kotrpo( uéco 6po
TTaykuTTpia) amd 540 ota 460 xIAooTd (TTou ao@AAWG EARPON aTTo TIG AppOdIEG UTTNPETIEG),
ylaTi Kal akpIBEig va gival o1 apiBuoi ( Evvow auTd TTOU O TTEPICOOTEPOG KOOUOG XPNOIMOTIOIEI,
OnAadn 10 Yoo OPO) AUTOG O OTATIOTIKOG OPOG, OEV EEUTTNPETEI KOBOAOU TNV TTPAYMATIKOTNTA KAl
Oev £XEl AUECEG EQAPUOYEG, IDITITEPA OXETIKA YE TNV avouPpia . Aev UTTAPXE! TTIO AVTIKAVOVIKOG
OTATIOTIKOG OPOG, atrd autd dnAadr) TTou AEPE Kavovikh BPoxOTTTwaon n Yéoo o6po. Eival éva
KATaoKeUOOUa TToU O€V €XEl AVTIKPIOUA O€ HIKPA Kl JECOTTPOBET A TOUAAXIOTO XPOVIKA
dlaoTtipaTa apou 7 oTig 10 TTEPITTOU POPES OTA UTTOTPOTTIKA KAipaTa pag gival avouBpia ( KadTw
at1rd auTo TOV TEXVNTO apIBUO) Kal EUTUXWGS avTIoTaBuieTal atmd 3 xpovia KaAng BpoxoTTwong (
TAvw aTrd autd Tov apiBud) yia va Byel auTtdg O PayIKOG apIBPOG TTou oxedov TTOTE Oev
KATaypA@eTal 0€ KApia Xpovid. Z& TTOAAEG Xwpeg OTTwG n AuoTpaAia, HMA , NoTIog Appikn,
Napipymma kal lopanA 1Tou £xw 16iav avTiAnwn dev xpnoiyoTroigital edw Kal 30-40 xpovia, aAAd
avTi autoU yivovTal UTTOAOYIOMOI OTATIOTIKWYV TTAPANETPWY TNG Mnviaiag/eBdopadiaiag
BpoxOTTwong O6TTWG TA EKATOCTNHMOPIA TTAVW I KATW ATTO OPICHEVA KATWEAIO TTOU TTPOKTIKG
gival n mBavéTnTa TNG BpoxoTTwong . H avaAuon autr €xel TIPAKTIKA XPron oTov
TIPOYPANUATIONO EPYWV OTTWG TO OXEDIACHUS TWV QPAYHATWY, OTIG apdeUaelg aAAd Kal 0TN
dlaxeipion Twv udAaTwyV YeviKd. Eival yeyovog oTl evd TTapatTnpEiTal Hovov eAa@pd TTTWTIKN
Téon yia 1o Xelpwva (OkTwRp10-MdapTio) uttdpXel MEYAAN TITWTIKA TAON YIa TV KAapdid

TOU XEIJWVA TTOU ACQPAAWG £XOUV SIAQOPETIKEG ETTITITWOEIG OTOUG
S1d@OopouUg TOMEIG TG OIKOVOMiag( oymua 1 ko 2) 7o KaTo.

AAAG TO TTI0 ONUAVTIKO TTPORANMA OAPEPA TTPETTEI VA €ival O UTTOAOYIONOG TWV
OVOHEVOUEVWYV OKPAIWV TIHWV TWV KAINATOAOYIKWY TTapauéTpwy (HEYIOTA Kal EAaxioTa) o€ 10

,20, 50 KATT Xpovia TTou ekppadeTal TTAAI Je TMIBavOTNTEG Kal ETTIONG TT600 SiIapKoUV Ta
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@aIVOUEVA AUTA TT.X .0 UTTOAOYIONOG Twv BepuoBabuwy ( degree-day) yia xprion uttoAoyiopou
TNG nUEPOUnviag dvlnong n wpipgavong Twv QUTWY KATT. AuTtd Ta akpaia @aivoueva givail TTou
dNuIoUpyoUV TIG KATAOTPOPEG OTTWG TTANUMUPEG, 1I0XUPOUG AVEUOUG(PITTEG AVEUOU), KOUOWVEG

,KUpaTa Yuyoug Kal BERala pia TrTapateTapévn Kal EKTETAREVN AVOUPBPIa KATT.
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KAipa kai otoixeia Tou KAiparog. KAipa gival 0 KaBnuepivog kaipdg 01TTwg Tov
QvTINQPBAVOUAOTE PE KUPIOTEPEG TTAPAUETPOUS TOU, Tn BEpUOKpaCia, TNV uypaacia, ToV AVEUO ,
TNV NAIOQAVEIQ Kal T BPOoXOTITWON Kal €XEl EMOPATEIS £1Ti TOU €DdAPOUG Kal TNG TOTTOYPAPIag,
TWV AIUVWYV Kal TTOTAPWY Kal TNG BaAacoag akéun aAAd kal Gueon emidpaon otn BAGoTNoN, oTa
{wa kal aTov avBpwTrou BERaia aAAd kai avTifeTa. Eival OAeg auTég o1 eMIOPACEIG TTOU
OTTOTUTTWVOVTOI O€ HIa XPOVIKH TTEPIOO0 AapKETA peyAAn (TTou dev TTaUEl va gival TNG EKAOYNG Hag)

TTOU OTTOKOAOUUE KAIMO QUTAG N EKEIVNG TNG TTEPIOXNG..

BéBaia £xoupe kATTOIEG EVOEILEIS ATTO TIG TTANIEG ETTOXEG TTWG NTA TO KAiPA, aAAd dev {Epoupe av

KATTOIO TTAPATNPOUKPEVN HIKPA «ONUEPIVI] AAAOYH »O€ CUYKPION KE TNV TTEPOCHEVN



TTEVTNKOVTAETIA €ival AtTAG pia SloKUuavon iowg kal eravaAapBavouevn n pia TaAaviwaon( n o
mOavrh Katd Tn yvwun Jou) Kai Ba emoTpéWel oTn BECT 1I00PPOTTIAG TOU TO EKKPEUEG TTOU
AéyeTan USPO-ATHOCPAIPA N EiVal TTPAYHATIKA HIO AVOBIKA N TITWTIKA TAOT HIG KAIJATIKAG
TTApAPETPOU OTTWG N BepuoKpaacia n BPOXOTTITWONG, OTTOTE gival pia aAAayr Kal TTPETTEI va
avnouyoupe. To epwTnua etTiongeival Téoo Ba Siapkéoel auth n Taon. (Aidovtot pepikd

TOPASELYUOTO TT1O KAT®).

Historical record of seasonal rainfall at LIMASSOL
Analysis of historical data (1857 to 1989) using S0I Phases: Augto Sep  Leadtime of 1 month Rainfall period: Nov to Mar
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AAAayn KAipaTog- MPeaypaTikOTNTA N HOVTEAX TWV UTTOAOYICTWY |

To KAipa piag mepIoxXng aAAd Kal TG ynG €xel AANAEEl TTOANEG POPEG KAl EXOUUE APKETEG EVOEIGEIQ
TTWG CUUTTEPIPEPOTAV TTAAQIOTEPA OXI OUWG AETTTOPEPEIG TTANPOPOPIES OE XPOVIKEG KAIMAKES TNG

TédEewg Twv 10, 20, 50, 100, 200 1wy . ATTO TNV AAAN TTAEUPA, €TTEIdN £€X0OUME HOVOo 1 n 2



EKATOVTADEG XPOVIA ETTIOTNMOVIKEG TTAPATNPAOEIG , CUVETTWG BeV €ipaoTe BERaIol TTwG Ba
oupTTEPIPEPOE 0TO PEANOV yIaTi Oev EEpoupe pe BeBaIdTNTA TTWG Kal TTOOOV £TTNPEAZETAI ATTO
d1apopoug eEwyeveig TTapdyovTteg (6TTwG N NAIAKH akTIvOBOoAia, n Kivnon TnG yng o€ ax€on Pe Tov
NAI0 KATT) aAAd Kai a1Té TTIBavoUlg avBpwIToyEVEIG TTAPAYOVTEG OTTWG N PUTTAVON TNG

ATHOC@AIPAG KAl AAAQ.

Katd Tn yvwun gou 10 o etreiyov TpoRAnua atnv Kotrpo eival Baciféuevol og diapopa
oevapla auénong g Bepuokpaaiag ( .. 1, 2 Babuoi oe 50 xpdvia KATT ) ue molavn
TauTOXPOVN EAGTTWONG TNG BPOXOTTITWONG(TT.X. 10%) va YeAETNBOUV O ETTITTITWOEIS OTOUG
014@opoUG TOUEIG TNG OIKOVOUiag OTTWG N yewpyia, n dlaxeipion udATIVWY TTOPWV Kal TO
TePIBAAAOV YIa va €iNOOTE €TOIUOI VA TO QVTIMETWTTIOOUUE Kal 61 va aOXO0AOUPaOTE adpIoTa Kal
AQIKIOTIKO ( HEPIKOI) PE NUIMETPA EAATTWONG TWV KAUCAEPIWY YIA VO OTANATACOUNE TNV ( TTIBavA)
augnon Tou @aivopévou Tou BepuoknTriou( epeic otnv Kutrpo) étav n Kiva kai n Ivdia ayopdlouv
KABe BapéAl TTETpeAdiou ,pUOIKOU agpIoU Kal EKATOMHUpPIa TOVOUS AvBpaka atrd Tnv AucTpalia

Kal Pwaoia kai atrd 6tmou aAAou Ta Bpouv.

MeTewpoAoyiki Enpacia opideTal WG pia TEPiIodOG Pe XAapNAd TTooooTd BPoxXdTTTwong, HE
EMTITWOEIG 0TA UOPOAOYIKA CUCTAUATA OTTWG TT.X. TNV ATTOPPON, OTNV AaTTOBAKEUON VEPOU O€
TAPIEUTAPEG, OTN CUCCWPEUCN XIovIoU, oTa UTTéyEIa udpoPdpa oTpwuaTta (USPOAOYIKA
¢npaocia), ota emiTTeda €dAQIKAG UYPATIAG KAl ETTAPKEING VEPOU I TNV AVATITUEN TWV
KAAAIEPYEIWV (YEWPYIKN Enpacia). AUOKOAO TTPORAETTETAI N CUPTTEPIPOPA TNG PPOXOTITWONG
OAAG pTTOpPEl Va TTapakoAouBnBei 6oov agopd TNV £viacn, EKTAon Kal Th XPOVIKH SIGPKEIQ TNG PE
opiopévoug OeikTeg. 'Exel emTidpaon oTa EmM@AvEIOKG UdATA, OTNV aTTOOrKEUOTN USATOG GTOUG
TAPIEUTAPEG, OTAV uypaacia Tou e86AQYOUG, OTrN CUCCWPEUCN XIoVIOU, OTN PON TWV ETTIPAVEIOKWY
uddTtwyv KTA. BéBaia n avouBpia n Enpacia diagépel atmd Tov 6po §nEOTNTA TTOU Eival N JOVIPA
XOUNAN N KAl UNdeVIKR akOPN BPoxoTTTwon o€ yia Tepioxn 1.X. otnv Kutrpo( yia Tepioxn Tng
emmapyiag Adpvakag £xel Tepitrou 250 XIAooTd Tov Xpdévo pe 50% moavoTnTa) aAAd &e Aepe 6T
£Xoule avouBpia n gnpaacia yiati TTAVTOTE gival XaunAf n INBEVIK oXedOV OTTWG OTIG EPROUG .
To @aivouevo TnG ENpaciag PPICKETAI CUVEXWG OTNV ETTIKAIPOTNTA TTAYKO CUIA KAl ATTACXOAET TO
€UpU KoIVO Adyw TnG ouxvis Aciwudpiag Tou Trapatnpeital otnv Kommpo. MpoBA&éTTw oTi ol
MeAAOVTIKOI Ba yivovTal yIa TO @PECKO VEPO TWV TTOTAMWY Kal OXI YIO TNV EVEPYEIX YIOTI
UTTAPXOUV aKOMN TTOAAG aTTOOEHATA EVEPYEIAG ETTITTAEOV TWV AVAVEWHUEVWY TTYWV
evépyelag ( aloAIKAG,NAIOKAG, KUHATWY, BIOMAZAG KATT) OTTWG EKATOMUPIN HEYATOVOI
avBpaka, atrepidpioTo USPYOVo pe udPOAuo Tou BaAdolou vepoU e Xpnon NAIGKAS
EVEPYEIOG, KON KAl TTUPIVIKE EVEPYEIN TTOU OAUEPO Bewpeital oav gia atrd Tig Auoeig

TOoU TrPOoBAAUATOG Kol XwpI§ BAaBepd utréAoiTra.

O mpoodiopioudg Kal TTapakoAoudnon Tng Enpaciag sival duvath aAAd atraiteital o

TTPOGOIOPIOUOS XUPAKTNPIOTIKWYV SEIKTWYV TTOU ATTOTEAOUV PETPO TTOCOTIKNG EKTIUNONG HIOG



&npaaiag (1r.x. udaTikd EAAeIypa), OTTwG o Standardised Precipitation Index (SPI) évag
euypnoTog O¢ikTnG Enpaaciag Tou TTapéxel T duvaTdTNTA KAAUTEPNG KATAVONoNG TwWV
eMOPACEWYV TTOU £XEI TO EAAEINPA BpoxOTITwOoNG OoTa UTTOYEIa UdATA, OTNV ATToBAKEUaN UdATOG
OTOUG TAMIEUTAPEG, OTNV Uypacia Tou edAPOUG, OTH CUCCWPEEUCH XIoVIoU, OTNn PO TwV
em@avelakwy udaTwv KTA. O1 Tipég SPI TTou €ival atrAG 0 apIBUOS TWV KAVOVIKWY N TUTTIKWV
atrokAioewyv ( standard deviations) TIG OTT0iEG ATTOKAIVEI TO TTAPATNPOUPEVO UWPOG
BpoxOTTwong atod TNV avnypévn péan TiUr( N KAVOVIKOTTOINKEVN) MTTOPOUV EUKOAA VO
uttoAoyi08oUv XpnaoIPoTToIWVTAG TO Aoyiopikd Tou USA Drought Monitor yia éva apiBuo
oTtaBuwv oTnv KOtrpo yia dId@opa XPovIKA SIaoTAATa Kal £XEI HEYAAESG EQAPUOYES OTNV
yewpyia kai udpoAoyia. H duvardtnTta moToTToinong Kal ouvexoUug TTapakoAolBnong tng
XWPIKAG €CATTAWONAG TNG (SIKTUO BPOXOMETPIKWY OTABUWY), TG XPOVIKAG BIAPKEIAS TNG (YIa
TEPIOdOUG 1, 3, 6 kal 12 unvwv) Kai TnG évtaorg Tng (Oeiktng SPI ) yia va ytropei va
avakoivwveTtal KaBe eBdoudda Kabwg kai N AREN TNG ETICANWS CUPQWVA PE OPICUEVA TTPO-

ATTOQACIOBEVTA AVTIKEIPEVIKG KPITAPIA( oynfua 5) mo kdrto.

Frequency

I I | I
300 -zon -100 ooo 1.00 .00 300 400

To @aivouevo autd TG Enpaciag oe ouvouaoud pe TIBavéG KAIMATIKEG aAAayég Ba €xel akoun
MEYOAUTEPEG ETTITTITWOEIG O€ dIAPOPOUG TOUEIG TNG OIKovopiag. H TTpéBAewn TnG Enpaciag o€
TOTKO £TMiTTEdO, €ival BUCKOAO gyxeipnua Adyw TNG TTOAUTTAOKOTNTAG TWV TTAPAYOVTWY TTOU
ETTNPEACOUV TN YEVIKNA KUKAOQOpIa TNG aTuéo@aipag o ouvduaoud Pe Ta didgopa TTAavnTIKA
Qaivopeva oTTwg Tr.X. To ENSO, ka1t NAO, Tnv KaBuoTépnon Twv Joucwvwy Kai GAAa. Etreidni
n éykaipn mwpoyvwon tng {npaciag eival {WTIKAG ONUACIag yia TO UTTOTPOTTIKO KAiJa TnG

Kotrpou 1rou €ival e08paucTo Kal oplako o€ otroladATroTe aAAayr], ol 10 TTAvw OEIKTEG



OTTWG 0 SPI Kal GAAol uTTdpxel SuvaTdTNTA VA CUCXETIOTOUV OTATIOTIKA pE B1d@Oopoug
mAavnTikoug deikTeg OTTWG 0 Southern Oscillation Index(SOI) ka1 o North Atlantic

Oscillation( NAO) ka1 va dwoouv pe Bdon éva TTpoyvWwOoTIKO epyalgio/ povréAo kKdtTola

ouvatoTnTa Tpoyvwong( oyua 4) mo nave.
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Drought indices

Because there is no single definition for drought, its onset and termination are difficult to
determine. We can, however, identify various indicators of drought, and tracking these indicators
provides us with a crucial means of monitoring drought. Determining which indicators to use

poses more difficulties for planners

should they select one or more indices, which incorporate and weigh various types of data in
various combinations? Equally important in choosing these indicators is a consideration of the
type or types of water shortage facing the planner—an index or parameters well suited to

agricultural concerns are of limited use to urban planners.
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The Standardized Precipitation Index

Distinguishing traits of this index are that it identifies emerging droughts months sooner than the

Palmer Index and that it is computed on various time scales.

A comprehensive drought monitoring effort between the USDA (JAWF/NRCS), NOAA/CPC
(NCEP/NWS), NCDC (DOC/NOAA), and the National Drought Mitigation Center

The Standardized Precipitation Index (SPI) is a relatively new drought index based only on
precipitation. The SPI can be used to monitor conditions on a variety of time scales. This
temporal flexibility allows the SPI to be useful in both short-term agricultural and long-term

hydrological applications

The SPI is an index based on the probability of precipitation for any time scale.

Who uses it: Many drought planners appreciate the SPI's versatility.

Pros: The SPI can be computed for different time scales, can provide early warning of drought
and help assess drought severity, and is less complex than the Palmer.

Cons: Values based on preliminary data may change.

Developed by: T.B. McKee, N.J. Doesken, and J. Kleist, Colorado State University, 1993.
Monthly maps: http://drought.unl.edu/monitor/spi.htm; http://www.wrcc.dri.edu/spi/spi.html.

SPI Values
2.0+ extremely wet
1.5t01.99 very wet
1.0to 1.49 moderately wet
-.99 10 .99 near normal
-1.0to0 -1.49 moderately dry
-1.51t0-1.99 severely dry
-2 and less extremely dry

The understanding that a deficit of precipitation has different impacts on groundwater, reservoir
storage, soil moisture, snowpack, and streamflow led McKee, Doesken, and Kleist to develop
the Standardized Precipitation Index (SPI) in 1993. The SPI was designed to quantify the

precipitation deficit for multiple time scales


http://www.wrcc.dri.edu/spi/spi.html�

The SPI calculation for any location is based on the long-term precipitation record for a desired

period. This long-term record is fitted to a probability distribution, which is then transformed into
a normal distribution so that the mean SPI for the location and desired period is zero (Edwards

and McKee, 1997). Positive SPI values indicate greater than median precipitation, and negative
values indicate less than median precipitation. Because the SPI is normalized, wetter and drier

climates can be represented in the same way, and wet periods can also be monitored using the
SPI.

.H emavdoTtaon otnv TANPOoQOpPIKA Kai n XpRon Tou S1adukTiou yia KAIHATOAOYIKEG
TTANnPOPoOpPiEg GO0V APOopPd AOYIOUIKA TTPOYPAUUATA XWPIG KOOTOG , UTTOPEI va agloTToinBei yia
emmeepyaoia dedopévwy yIa TTPAKTIKOUG AOyoug o€ TTOAAOUG TOMEIG TNG OIKOVOUIag €TTi TTAEOV TNG
EKTTAIOEUTIKNG A&iag TNG, TTPOCYEPEI HOVADIKAY EUKAIPIA YIA TNV EKTTAIOEUON VEWV ETTIOTANOVWYV
OTTWG UBPOASYWY, YEWTTOVWY, BIAXEIPIOTWYV USATIVWY TTOpWYV Kail TTepIBaAAovTioTwy. Ocol
evllapEépovTal YIa EIDIKEG TTANPOPOPIEG OTATIOTIKAG KAINATOAOYIAG OTTWG N KATavoun Kal Tdon NG
BpoxoTITWonNG o1 aKPaAieg TIMEG KAl TNAE-EMIOPACEIG GTOV TOUEA TNG EPYATIAG TOUG MTTOPOUV VO
K&vouv Xprion Tou dIadIKTUoU 600V a@opd AoyIoUIKA TTpoypAuUaTa aAAd Kal dEdoEVA YIa TNV

TTPOWONON EQapPOCUEVNG Epeuvag yia TO KAipa Tng KuTrpou.

Ooov agopd d¢ TNV €iofiynon yia idpuon Eviaiou Popéa YOATWY, n yvwun Hou gival T ol
uTTdpxoVvTEG NON apuddiol popeic OTTws 10 THAMA AvatrTiogewg YodaTtwy, TuApa Mewpyiag Kai
n MerewpoAoyikn Yrnpeoia eKTeAOUV aPKETA IKAVOTTOINTIKA TNV ATTOOTOAR TOUG OTO TOPEQ
auTé (TTapd TIG TPOUEPES EAAEIYEIC O€ TTPOCWTTIKO) OTTWG €iXa TNV EUKAIpia va dIATTIOTWOW

TTPOCWTTIKA.

O Ap EudyyeAhog KarolauTriprag gival oUpupoulog otnv KAlparoloyia kal udpo/aypo-perewpoloyia otnv
AuoTpalia kai £xel SiateAéoel peTaSD GAA®MV O1EV0VVTIG TG HETEMPOLOYIKIG VN pEsiag TG Napipmiog
K0l ETMGKETTNG OVUTA. KEONYNTHS TNS KAPNOTOAOYIOG KOl Oy POUETEMPOAOYINS GTO TUVETLGTI| IO

Oeocaliog Kol KeONYNTAS o€ TavemieTa TS NoTiov AQpikig Kat AveTpariog.
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2av KAUATOAOYOS KOV® TIG TOPUTNPIOELS LoV Kot 1d10itepa o€ dvo AavOaouévee TpovmoBEiceic Tov

Ocmpovvtar amo ToALOVG P E8IKOVS OALA KOl EIOIKOVS KON, GOV EMCTNIUOVIKE 0EOONEVES !

H oAdayn tov kAipotog (av vdpyet, mov eivar cunTGIo) Le ToV TPOTOV oL TNV ovTIAGUPAvETaL O
TOAVG KOGLOG dev oPeileTon KATA KOPLo AOYO GTO AEPLO. TOL EVIGYVUEVOL PALVOLEVOL TOV Bgppoknmiov(
YOPIG TPOGMIIKA VO AIOPPITTO LL0L LUKPT I0MC CUVEIGPOPA), OTTMS AVUPEPETOL YUPUKTIPIGTIKG 00
™ d1loon Tov gpgvvnti) Barrie Hunt tov CSIRO Ty Avetpodriac(l), kata cvvinsia o€ 1| mopovoca.
avouppia eivar ToA0 mOavov va ivar pia etk aAloyn) Tov KMpPaTog 7ov mlavov va 0QeiLeETOL 6
o wEPLodkoTNTa/KoKA0 10,000 £TOV 6OPQ@VA PE TO POVTELD TOVGS), OAAG KO 6E TOAAOVG GAAOVG
PLOIKOVG TTAPAYOVTEG TOV O GvOP®ITOG £ivol TOAD adVVATOG VO OvTIOPAGEL 1) KOl VOL KOTOVOT|GEL OKOUN).
ZOueova Aomdv UE TOV O TAVED EPEVLVNTH CLTAE GLVERALVOV TTOAD TPV TNV EUPAVICT] TOV(EVIGYVUEVOD)
(QOVOWEVOL TOL Beppoknmiov dNAadn ywpic ta aépla TV pOTOV , 6TO KAIIA 6€ TOMIKY] KAMPoKA , 0o
amédele pe perémn mov kaivye 4,000 meployéc 6°0A0 ToV KOGUO Kat etiong «Ott 10 50% tov KOGHOoL £XEl

eva koK o pe 10 ypdvia Enpaciag kot drAAia 10 ypovia kaAng Bpoyodmtwong ot eva dtdotnua 1,000 etcdvy.

Emiong evd n maykéopo avodiki Tdon g 0eppokpacdag tpofdietar kot vroypouileTol cuveyme, ot
OAAOYEG OTO TOTIKO KALLLO TTOV £)EL KOL TNV TTLO GTLLOVTIKT EXIOPOOT) GTIV KOWV®VIN HOG, TopafAETovToL

(2) omw¢ Aéet evag dAlog kKhpatordyoc, o kabnyntgc Juerg Luterbachrer tov IMovemiotnpiov g Bépvng,
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EXBetiog ko PEPara OA0 TO KAPOTO E1VOL TOTUKA, V10T KOVEIG 0EV TAPOTNPEL/KATAYPAPEL TOTIKA TNV

avodikny maykocoe tdon tov 1.2 C ! yia v mepiodo 1975-2000.

Tt 6pmg etivor kKhipa Kot o T ototyeio Tov Khipatog. KAipa stvat o kabnuepvdg kopdg dnwg tov
AVTIAOUPOVOLOCTE LE KUPLOTEPEG TAPUUETPOVS TOV, T Beplokpacio, TV vypacio, TOV Gvepo , TV
NALOQAVELD KoL TN BPoyOmTOon Kol £Yel EMOPACELC L TOV £3APOVE KOl TG TOTOYPAPINGC,, TMV AUVOV
KO TOTOU®VY Kol TG OdAaccag akdun aAld Kot Gueon enidpacr ot PAdotnon, oto {Oa Kol 6TovV
avOpomov PéPara aira kot avtifeta. Eival 0Aeg autéc o1 EMOPACELS TOV GTOTLAMVOVTUL GE UL YPOVIKT|
EPi000 aPKETE PEYAAN (O dEV TAVEL VO, Eival TG EKAOYNG LAGS) TOL OTOKOAODUE KA G0TIG N
ekeivng g meproymc.BéPata Exovpe kdmoleg evdeifelc omd TI¢ TaAG emoyEc TmG 1T, T KA, 0AAG dgv
EEPOVUE OV KOTTOLO, TTOPUTIPOVUEVT] WIKPT «OTUEPIV] QAAOYT] »GE GUYKPICT WE TNV TEPAGUEVT]
TEVINKOVTOETIO 1] TN GLUYKEKPLULEVT] TEPTTOGOT TNV TPLokovTaeTlg 1961-90 givar amAd o Stakvpoven
tomg kot emavolapufavopuevn n o ToAavioon( 1 o mlavi] KaTd T YYOuI Hov) Kot apyotepa o
emoTpéyel o1 0éom 100pPoTTiag TOL TO EKKPENES TOV AEYETAL VOPO-ATUOGQOLPA, 1) ELVOL TPAYLLOTIKE
U0 AVOOIKNY 1] ATOTIKI TAON Uio KAUOTIKNAG TOPAUETPOV OTTmG 1) Oepuokpacio 1 Bpoyodmtmor, 0moTe
glvar por aAAoy” Ko Tpémel va avnovyovue. Aev vropyet fefato ap@iBoiio 0Tl TO EDPOC KVTNG TNG
Stokvpaveng exel avénbel Le OTOTELEGO OTO T L0 VO, EYOVUE TTLO GLYVO TAT|LLUVPES KOl AVOUPPIEG OGOV
aQOPa. TN PPOYOTTMGT] KO OTO TNV GAAN TTLO YVYPOLE YEWUMVES Kal To Oeppo KaAoKapla Tov

mapoInpovpe eeTog otnv Evpmmn.To epdmua emiong ival m0co Oa dapkécel oty 1 TaoT).

Alrayn khipatos- MpoypatikétTnTo 1 PovTéha TOV VToAoYIoTAVY ; To KAl Hog Teployng aALd Kot
™G YNG €xel aAAAEEL TOAAES POPES Kal £YOVUE OPKETEG EVOEIEELS TMG CUUTEPLPEPOTAV TOAALOTEPO OYL
OUm¢ Aemtopepeic TANpoPopieg og ypovikéc kKApakeg e taéewe tov 10, 20, 50, 100, 200 etV . ATd TV
AN TAEVPA, emeldn| Exovpe uovo 1 1 2 ekatovtddeg ypdvio ETGTNUOVIKEG TOPOTNPNOES , OEV EILOCTE
BéParor Tmg Bo cvumeprpephel oto pEALOV Yol dev EEpovpe pe Pefardtnta Tog Kot TOGoV ennpealeTan
amo didpopovg eEmyeveig Tapdyovieg (0nmg 1 nAok” aktvofoiia, 1 Kivion Tng yNg 6€ GYECT LLE TOV

NAMO KAT) ALY Kot oo Thavovg avOpmmoyeveig Tapdyovieg OTMS 1 PUTOVOT) TG ATUOGPOLPAG KOl GALQ.

Kota wécov ko wmg emnpedletl 1o eowvopevo avtd v Kompo givarl modd duckoro va e&akpiPwbel yia
ToAL0OG Adyove. Ev cuvtopia dive dud povo Adyovs: Mn Eeyvape ot OAeg o1 TPoPAEWELC Y10 TO KA
elvar amo povtéda kot oyt KMUATOAOYIKA oTotyelo Topatnpnoemy Kot EMTALOV dev EEPM KOVEVA LOVTEAD
OV YPNCLUOTOIEITAL Y10l TIG 0 TAVE® SVCOIMVES TPOPAEYELS TOV VO EYEL EVOOUOTMCEL TOV TAPAYOVTO.
KovwopTo oav gicodo (input)(3) copeova pe tov kadnynty Edward Bryant tov Ilavemetnpiov Tov

Wollongong , Avetpaiiag.

BéBata amo exkmadevtikng mAevpdc OAa Ta pETpa oL elonyeitol 1 opBpoypaeog yia TNV EAATTIOON NG
£€VTOOTG TOL POLVOLEVOD KO 1] SuVATOV TNV OVALGTPOQT] TOV, EVOL KOAQ Kot EVOEIKVLVTAL VO O10ACKOVTOL
Kot EpoppofOvTaL 6T OMNUOTIKT Kol LECT] EKTAIOEVOT) Y10l VL TPOETOLAL0VV TOVG aVPLavoVS Tohiteg. Amd

TPOKTIKNG OUMG TAEVPAG EWVAL AlYO TAPAKIVOVVELUEVE, oV O)L AatkioTika. MAm®g 1 apBpoypdeoc Kat
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OA01 01 GAAOL IOV SLUPWVOLV LalDd TG ( TEepBaiiovTioTéc-Tpdoivol kot dALol) vouilovv 6Tt 1,200
exatopppta Ivdol ko dAia toco Kivé{otl mov katdpepay va, xpnooTotody LOTOTOdNANT avTi
TodNAoTa T TEAEL TN XPOVIL KO TPOCPAETOLY VO YPNGLLOTO0VY avTtokiviTa, Ba emavélBovy ota
modnAata Tovg ; Av oyl 101€ T1 B Tpocspépel 1 Kdmpog av ta ypnoiponotel apod To GatvOIEVO TOV
Oeppokmmiov ewatl euotkad taykdéspo. Eriong ,ue mv eicaymyn todnidtov oty Kbdmpov kot pe tov
dpouove mov £yovue Oo emPpadvveTal aKOUN TEPIGGOTEPOV 1] KIVION TOV CVTOKIVIITOV UE ATOTELEGILA

VoL YEPOTEPEYT 1] EKTOUTN aepiV/ POTMV Kol KOT avAyyT) KoL TO O TTOVE® QUIVOUEVO.

Aive gva mapadetypa amo Ty AvoTtpaiio ylott eivatl SVGKOAO Vo, Tapel Kovelg otoryeia yio tnv Konpo: H
uéon Bepuoxpacio g Avetporiog to 2006 frav 0.47 Babuoi Tave amo ™ péon g neptddov 1961-1990
7oV givor Ko 1 S1eBVdg ¥PMGIUOTOIOVUEVT Y10 GUYKPLIoT cav avapopd !(2) (yiatt va ypnotponoiovpe
QUTAV TNV TTEPL0S0 KaL Ol AAAN ooV av apyicovue va mailovpe pe ™ otoTioTiky 0o propovoape va,
Bpovue 0Tl 6 TOMEG TTEPLOYE CTOV KOGHOL Eyovue Yo&n avtt 0éppaven av emthééovpe TV KatdAAnAn(
av pog foAevet) TEPiodo GVYKPIONG Y10 VO PAETOVUE TUYOV OVOOSIKEG 1) TTMTIKEG TAGEIC. ATO TNV GAAN O
Agbviic Metemporoyikdc Opyaviopog (WMO) avagépet ot 1) péon moykocuue, Oeppokpascio. Tov
voAoyileton eite 0md PETPNOELS SOPLPAPMV M OO €VO, diKTLO 6TAOUDY TN ENPa Kot Odhacco(
TPOCOTIKA EY® TIG ATOYELS LOV Y10 0LTO OTAV GUYKPIVOVUE YPOVIKEC TEPLOOOVE) 1) TAYKOGHLNL
Oepuokpacio nrov 0.42, Kdvovtag ToV TAAVNTI TOV £KTOV 10 BEpUOTEPO OO TOTE TOV EYOVLE
nmapopnoelc. Ta kKAipatoroyikd ototyeia deliyvouy 0t 1 ydpo eixe avénon Beppoxpaciog katd 0.9
Babpotg tov ewcootov amva oe cvykpion e 0.7 Pabuovg pe my maykocpa ! avénon. H dvoién Mrav
1.42 Babuovg Bepuodtepn amo v « kKavovikny »n mo Bepun. [apdin m Enpacia , o Tpomikol KuKAMVES

oto fopeta Edmaav Ppoyéc mov okiacav v Enpacic Tov mapatnpnonKe GTV VITOAOLTN T X®PO.

Eva d1k6 pov cvumépaciia kot 161 ynon, eivat katpdg va yivouv GUGTNUATIKES LEAETES Y1d, T
oVUTEPIPOPA TG Ppoydntmong otnv Kompo kot va yivel KaTaAANAOC TPOYPOULOTIGHOG Y10, TNV
OVTILETOTION TNG OKNG Hog avouBpiag mov vouilm mpémnel va Bewpettor ANEaca yio To VOPOAOYIKO £T0C
2006/2007 pe tig vymAéc Ppoyéc tov defpovaiiov, apod Kot ot Avatparoi TpoPAeyay £d® Kot TPEiG
unveg ott o pawvopevo El-nino Ba apyicet va e€acbevilel kot vo avtiotpépetan amo Maptio..

YOVERMS KT TN YVOUN LoV M To eNElyovsa Pacikn KAHOTOAOYIKN €pevva Yia, v Kbdmpo eivar ,
Bacilopevol e dapopa oevapia avénong g Beppokpaciog (m.y. 1, 2 Babuol o 50 ypdvia kAT ) pe
mOavn TawTdypovn eAdTTOoNG TG Ppoxdntmong(m.y. 10%) vo peketnBovv ol EMATOCELS GTOVG
S1a(popovg ToUEIC TNG otKovopiag OT®S 1 Yempyia, 1 dtayeipion LIATIVEOV TOP®V Kol T TEPPAALOV Yo VO
elplaoTe £TOUOL VO TO AVTILETOTIGOVLLE AVTL VO 0I0YOAOVUOCTE 0OPLoTO KO AdTKioTuka, ( HEPLKOL) [E
NUIUETPO EAUTTOONG TOV KOVCAEPIMVY Y10 VO GTAUATICOVUE TV 0OENGT TOV QULVOUEVOD TOV EVIGYVLEVOD
Beppoxmmiov 6tav 1 Kiva kot 1 Ivdia ayopdlovv kot kawve kabe Papéit metpelaion, puoikoy agplod Kot

eKaToppdpLa TOvoug avOpaka and v Avotporio kot Pocio kot amd 6mov adhod ta Bpovv.

Avtd va yivouv Le 0volKTEG S100IKOGIEG KO 100G L€ GUVEIGPEPE TOV 1O1MTIVOD TOUEN
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Ba yap® va 00 oOA0. amo £101K0VE 6To BERa oTNV KATMOC Tapa&evn TPocsyylon Hov oTo BEua, Tov
BéPata 0ev GUUPMVEL LLE TNV EVOPYNOTPOUEVT] LOVGIKT OKPOIOV, AUIKICTIK®V KOl 1] ETIGTHOVIK®V
anOYe®V , 6GOV aPopd TOLAAYLGTO TNV cutiol TV ( OKOUN VITOBETIKMOV ) GAAAYDV TOL TOTIKOD KAILATOC

OAAG KO KLPIWE TNV AVTILETOTION TNG.

(1) Commonwealth Scientific and Industrial Research Organisation (CSIRO).
(2) Juerg Luterbachrer tov ITavemetnuiov T Bepvne, EAPetiog

(3) Edward Bryant tov Iavemetyuov tov Wollongong , Avetpaireg

* YOpPoviog KMUOTOAOYOS —0y POUETEMPOLOYOS

C. Emjowa ék0gon g Avetpoliaviic Metewporoyikig Yanpeosiog yia to 2006
AAAATH TOY KAIMATOZ kax ANOMBPIA
* gmpélera Ko ehev0epn petappaocn omo Apa Eudyyedo Karolaptripta

ekatsiambirtas@yahoo.com

«O1 yniéc Oeppokpacieg dgv £1valL KOAQ CNNLAOLO»

H Avotpaiavn nrepog cuveyioe tov mopeto tov 2006 pe kataypapovtag Eava o ynAn Bepuroxkpacto
OO TNV «KOVOVIKT)»., KOL EVE T] VOTLO-0VOTOALKT) AVGTPOALN GTUEIOOCE T1) SEVTEPT] YEPOTEPN avoLPpio
OTO YPOVIKO, 0L KUPLOoL VdaToPpakTeg oL epmtlovtilovy T GuoTuata TV Totapmy Murray kot Snowy,
vreotnoay T o Enpn xpovia. «Ewvarl cupemvo pe Ty avodikn taon g 8epLoKpaGLIG) TPOELOOTONGE
o k. Neil Plummer avaotepog khpatoroyog e Efvikng Avotpolovng Yanpeoiag( BOM). H peon
Oepuokpacia g Avotpariag to 2006 nrav 0.47 Babuovg Tavm omo ™ et g teplodov 1961-1990 wov
ELVOL KOIL 1] O1EOVMG Y PNOLOTOIOVHEVT Y10, GUYKPLOT) GOV CLVOPOPO. Y10, VO, PAETOVLE TUYOV CVOSIKES 1|
TTOTIKEG TAGEIG). Ao TNV aAAn 0 Aebvng Metewmporoyikog Opyaviopog( WMO) avagepet oti 1 peon
TOYKOGHLOL OEPLIKPOGTOL TTOV VTOAOYILETOL EITE OO UEPTNGELS SOPLPOPMV 1) OTTO EVAL SIKTVLO GTUOU®V 6N
Enpa kot 0oAAGo0( TPOCOTIKO EYMTIC ATOYELG LLOV Y10l GVTO EIKO OTAV GLYKPLVOVUE YPOVIKEG TEPLOOOVG)
N maykocpa Ogppokpacto nrav 0.42 Kovovtag Tov TANVITH TOV EKTOV o OEPLOTEPO OTO TOTE TOVL

gyovue mopatnpnoeis. Evo yia mv Avetpoiia etvan o gvdekotog mo Oeppog( oo to 1910 wov apycav
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OKPPELS LETEMPOAOYIKEC TAPOTNPNOELS), Kol EAAPMC 0 Bgppo amo to 2005 Tov Beppo mov
napotnpnOnke wote. To BOM onuewvet ott Oa nto molv o Ogppo 1o 2006 av dev gryapie Ty
Enpacta.avoufplo , yratt ave@edog( Kabapog ) ovpovog e ENpo £50pog ELYE GOV OTOTEAEGLO TOAD
Yoypeg vuyteg amo tov Ampidn pexpt tov IovAo( Ta veen T vuyta KpaTovv T BepLoKpasiol T ToVe
Yot aKPLBOC 0VTO EVOL TO QOVOUEVO TOV ( PLGIKOV )BEPLOKNTLOV( VN PYE TPV OKOUN VTTOPEEL O
avBpmmog 1 adAn {on Kot Vol aVTo oL Kpato, T 0eprokpacta, Lepovg g yng( otav eval voyto) v
UN TEPTEL TOAD YOUNAQ YI0TL dpa ooV Lo KOvPepta mov eumodilel Tnv ynvr ( voyTePVN) HOKPOL
unkovg(long-wave)aktivofoiio. 0o T Y1 6TO SILGTNILO Y10, TO OO0 YIVETOL AOYOG TO TEAEVTOLN, YPOVLDL,

AavOacpeva Befota, Y10TL TO QALVOUEVO GVTO AOY® TOV 010EE1010V TOV avOpaKa Kot GAA®Y PLTOV TPETEL
VO, OVOLPEPETOL GOV PULVOIEVO TOV EVIGVUEVOL Ogppoknmiov.

To KAMUOToAOYIKIO GTOLYEL OELVOLY OTL 1] Xwpa e1xe avénor Oepukokpactog kata 0.9 Babuovg
TOVEIKOGTO aumwva o€ ouykpion 0.7 fabuovg pe v maykoosuo avénon. H avoién nrav 1.42 Babuovg
Oeppotepn amo TV « kavovikn »1 o Ogpun. Iapoin v Enpoocta. ,01 TPOTIKOL KUKAWMVEG 6T0. BopELd. €

€0moay Bpoyeg mOL oKlooay TNV ENPAGCLo TOL TAPATNPNONKE G’ OAOKAN PN T YOPO.

H olikn peon Bpoyontmon nrav 490 yiioota, 18 riocta mo Ttave oo TNy Kavovikn 472 mm ,
aAda avapeiBoiro ot Avetparot sval aniBavo vo, Bupovvion To 2006 cov eva Bpoyepo €T0C, Y10TL TO TTLO
LLEYAAO TTOGOGTO PPOYNG EMECE GE UPULOKATOIKOLLEVEG TTEPLOYEG KOl OYL IGO-KOTOAVELNEVT LE ATOTELECLLOL
Ol KVPLEG TOPAYDYIKES TEPLOYES NTAV YOPIG Bpoyn.OmAeS o1 Kupieg TOAELG £KTOG TOL Darwin ntav Kot®
amo to kavoviko.To Tleph eye ) youniotepn Ppoyontmon 466 yhooto Kot 1 Medfovpvn v oydon
Enpotepn ypovia kabwg entong To Xoumapt kot Aderaida tn devtepn Enpotepn ypovio. [ teg voTio
OVOTOALKEC TTEPLOYEG T TO B’ 7o ENnpo €10¢ peta to 1982. TN to Zvdvev kot Bpiofavn emong to 2006
eumnrel 610 10% tov To ENpov 1povioy. ZNUEWWVETOL OTL TO. TEVIE GUVEYT £TN ENPOCIHG EVOL VO TTOAV

oLV ONCTO PAVOUEVO.

Eva 8o pov cvpmepacpa, £vol Kopog Vol YIVEL GUGTILOTIKES LEAETES Y10 T1] GUUTEPLPOP TNG

Bpoyomtwong otnv Kumpo kot vo yivel KataAANA0G TPOYPOUUOTIGHOG Y10 TNV OVTILETOTIOT] TNG O1KNG UOG

avoupprog

*Q Ap Eudyyelog KatolaptripTag gival copfovriog KMpoatoroyog -oypopsTe®poroyog
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D.
EVALUATING THE KOPPEN CLIMATE CLASSIFICATION SYSTEM

FOR NAMIBIA ON A YEAR TO YEAR BASIS

EVANGELOS E. KATSIAMBIRTAS

9 Clemton Avenue, Earlwood, NSW, Australia 2206

Abstract: Natural vegetation itself can be argued that it is the best classification of the World's
Climate but taking into account that the relation between climate and plants is complex, the Koppen
Climate Classification system has been of general assistance to geographers and climatologists. In
this study, an evaluation of the system has been attempted on a year to year basis which despite its
limitations has shown that the general picture of Namibia's climate in any particular year is in
agreement with vegetation patterns.

INTRODUCTION
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The Koppen climate classification system was first introduced in 1918 by Vladimir Koppen and
revised by his students R. Geiger and W. Pohl (Koppen and Geiger, 1954). It is an empirical
system based upon the association of vegetational assemblages with climate (temperature and
precipitation) and it has been used extensively by geographers. The version used in this study is
known as Koppen-Geiger-Pohl and allows no room for subjective decisions. Any given station
can be assigned to its particular climate group and subgroup solely on the basis of long-term
records of temperature and precipitation and it is not necessary that the climate controls are
understood. Namibia can basically be classified into three climatic zones ie,. Cw the north eastern
subtropical zone, Bs the central savanna-type zone and Bw the southern dry semi-arid zone

together with the arid zone along the west coast.

Due to the fact that there is a great spatial variability in rainfall and also a substantial temporal (year
to year) variability and since a program in BASIC was available (Viterito, 1987) it was decided to
evaluate this variability. In this study an attempt is made to monitor the year to year climate variation
of Namibia using the system, although this could be seen as unorthodox because the basis of the

Koppen system is "Climate or long-term average weather".

DATA AND PROCEDURE

Five representative stations in Namibia with long period records of temperature and precipitation
were used, namely: Rundu in the Northeastern forest savanna and woodland area (Kavango land),
Grootfontein in the maize-triangle highland savanna and thornbush savanna area, Ondangwa in
the mopane savanna area (Owamboland), Windhoek in the central mountain savanna and
karstveld area and Keetmanshoop in the Southern dwart shrub savanna part of the country

(Collins-Longman Atlases, 1987).

A standard period of 30 years (1956/57 to 1984/85) was used. The procedure is basically the
same as firstly applied by Koppen and used in Strahler and Strahler (1978). In order to include in
the calculations unbreakable the rainy season (October to April) the July to June year was used

instead of the January to December calendar year.

Although Viterito, (1987) maintains that his algorithm may not work for Southern Hemisphere

stations this has been proved not to be the case.
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RESULTS

Table 1 shows the year to year classification of each station which fits well with the subjective
memories of people who have experienced bad and good years in the 30-year period used. For
example, the 1973/74 was remembered as a wet year, while the 1981/82, 1982/83 and 1983/84 as
dry years for most of the country. It can be seen from the table that extremes occur on a yearly
basis i.e., while Rundu for most years (average classification type:Cwa) is classified as Cw, it can
experience dry conditions which brings it to Bs type as it happened in 1963/64, 1964/65, 1969/70
etc. On the other hand Keetmanshoop been usually a semi-arid dry and hot place (average
classification type: Bwh) it can experience wet conditions of Cw type as in 1958/59, 1973/74 and
1975/76.

The long-term annual precipitation, annual temperature and climate classification type are shown in
the last three rows of Table 1 and agree with other workers classification for the area (Strahler and
Strahler, 1978).

LIMITATIONS

The Koppen classification system as used in this study on a year to year basis has failed in the
case of Ondangwa which is generally classified as BSn type and has been assigned to a
classification of Aw type in three occasions (1968/69, 1981/82 and 1983/84) which is unacceptable,
as type A is reserved for wet climates. The explanation for this failure is not due to rainfall surplus
during the above mentioned three years but due to the fact that the monthly mean temperature for
every single month was above 18.0 C. As the Koppen classification system is based only on
temperature values for groups A, C and D (assuming that precipitation is not a limiting factor), it has
forced Ondangwa into group A. Therefore a test must first be done for B type climate classification
before A, C and D is tested.

CONCLUSIONS

17



The Koppen classification system as it has been applied in this study clearly detects the year to
year variability in marginal climates such as Namibia and agrees with the experience felt by the
farmers, cattle producers and generally with vegetation patterns for that particular year. As an
example the successive dry years in the early 80's have influenced negatively vegetation in most
parts of the country in particular, North-Western, Central and Southern areas. This has resulted that
many bush trees and shrubs have died in great extent and lost forever. In addition, agricultural
practice has also produced a man-made change of vegetation in the above mentioned areas during
last 50 years These areas mainly of a mixed grass/ short bush type as it used to be according to
old farmers, have changed to tall bush/tree type due to overgrazing practice where bush has
competed more favourably to grass. As Katsiambirtas (1987) has proved, this is not due to a
permanent climatic change but to climatic fluctuations and in particular extended periods of
droughts.

It has also been found, that periods of drought do not always spread concurrently in the different

climatic regimes of the country ( Figure 1).
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Table 1 . Year to Year Classification of Five Stations in Namibia According to Koppen Climate

Classification System

YEAR

56/57

57/58

58/59

59/60

60/61

61/62

62/63

63/64

64/65

65/66

66/67

67/68

68/69

69/70

70/71

71/72

72/73

73/74

74175

75/76

76177

77/78

RUNDU

Cw

Cw

Cw

Cw

Cw

Cw

Cw

Bs

Bs

Cw

Cw

Cw

Cw

Bs

Cw

Cw

Bs

Cw

Cw

Cw

Cw

Cw

GROOTFONTEIN ONDANGWA WINDHOEK KEETMANSHOOP

Bw

Cw

Cw

Bs

Bs

Bs

Cw

Bs

Bs

Cw

Cw

Cw

Cw

Cw

Cw

Cw

Cw

Cw

Bs

Cw

Cw

Cw

Bs

Bs

Bs

Bs

Bs

Bw

Cw

Cw

Bs

Bs

Bs

Cw

Aw

Cw

Cw

Bs

Bs

Cw

Cw

Cw

Cw

Cw

Cw

Cw

Bs

Bs

Bs

Bs

Cw

Bs

Cw

Bs

Bs

Cw

Cw

Bs

Cw

Cw

Bs

Cw

Cw

Cw

Cw

Bs

Bw

Bw

Cw

Bw

Bw

Bw

Bw

Bw

Bw

Bw

Bs

Bw

Bw

Bw

Bs

Bw

Bw

Cw

Bw

Cw

Bs

Bw
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78/79
79/80
80/81
81/82
82/83
83/84

84/85

ALL YEARS

Mean Annual

Rain in mm

Mean Annual

Temperature

Cw

Cw

Cw

Bs

Bs

Bs

Cw

Cwa

581.8

22.1

Bs

Cw

Bs

Bs

Bs

Cw

Bs

Cwb

578.5

20.8

Cw

Bs

Bs

Aw

Bs

Aw

Cw

Bsh

457.4

22.9

Cw

Bs

Bs

Bw

Bs

Bs

Bs

Bsh

361.4

19.7

Bw

Bw

Bw

Bw

Bw

Bw

Bs

Bwh

167

20.8
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Table 2. Data ready for graph

YEAR

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

RUNDU

GROOTFONTEIN

ONDANGWA

WINDHO KEETMANSHOOP
EK

3 2
3 2
1 3
1 2
1 2
1 2
3 2
1 2
3 2
1 2
1 1
3 2
3 2
1 2
3 1
3 2
1 2
3 3
3 2
3 3
3 1
1 2
3 2
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80

81

82

83

84

85

3 3 1
3 1 1
1 1 4
1 1 1
1 3 4
3 1 3

koppen index( modified by

Katsiambirtas 1989) as
drought severity index

koppen climate classification index for Namibia

L .
NI

o
O U1k 01N 01wy,

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

hydrological year 1956-85
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E.

Elecrical energy saving form solar heating use by washing machines :

a study by my students

High school
Mera program

Y uhoyn bebopévwy amo 1000 OKOYEVELEG

MAPKA woxU¢g mAvvinpiou(W) xwpntwkotnta (kg)
zanker-luxus600 2200 5 kg

ocean * 9 kg

aeg lavant *

paoknet *

ocuxvotnta nAvong (ava eBSopdada)
10
14
16
10
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F.

DESALINATION and the failure of Government: My proposal on the
FRED TV in May 2007

Energy saving and protecting the environment with by reduction in
greens-gasses by using solar heating-evaporation and natural cooling
producing pure drinking water directly from sea water instead of using

reverse osmosis or other costly and polluting methods.
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DROUGHT IDENTIFICATION AND MONITORING IN CYPRUS USING
ONLINE RESOURCES

E. Katsiambirtas! and S.C. Michaelides?

1Consultant Agro-climatologist, Australia
2Meteorological Service, Nicosia, Cyprus

INTRODUCTION azo
Drought is usually defined as the shortage of precipitation compared to its average or median .
(meteorological drought) that can not meet the requirements or needs of certain sectors of the ]
economy, such as agriculture (agricultural drought) or water supply to industries (hydrological
drought). It strikes without much warning and unfortunately, at present we are not able to predict it s 1 1
at local level, due to its complexity associated with the General Circulation of the atmosphere and
certain other planetary phenomena, such as ENSO/EI Nino, NAO and the delay of the Indian H
Monsoon etc. However, equally important i-s the ability to identify and monitor continuously both its ' X l
spatial (for as many stations as possible) and temporal (over time periods of 3, 6, 12 months etc.) 7

characteristics and also to declare its ending, according to certain predetermined criteria. s
A convenient drought index is the SPI (Standardised Precipitation Index). It accommodates the
understanding that, a deficit of precipitation has different impacts on groundwater, reservoir storage,

soil moisture, snow pack, and stream flow. It is based only on the statistical manipulation of

Hydrological Year

daily/monthly rainfall at a single or many stations and it is used widely. Figure 1. Yearly (September to Au
hydrological year) SPI values for P
ONLINE DATA AND SOFTWARE (39 years 1951-1989) using the 3-n

The objective of this paper is to show through an example, that researchers can run drought-related interval run of SPI subroutine. The
software online and also download freely climatic data from databases which have already been pgrizontal line is the median, the re
checked for the_ir reliability. Anot_her potential use of the existing online facilities is that researchers represents the quartiles and the line
can upload their own data set (in the recommended format) and calculate several drought-related the maximum and minimum (extre
parameters (e.g. probabilities of daily/monthly rainfall, frequency and duration of recorded droughts).
The above online facilities can also be used to promote other types of applied climatological values for that year.
research.

The SPI can be calculated online or offline by using the software developed at the University of
Nebraska and which is available from the USA Drought Monitor website in Table 1; a few other
online resources for data and software are also given in this table.

w

=

i

Online provider Website .
European Climate Assessment & http://eca: i I{ E
Dataset (ECA&D) T T R TR TR T Y

Table 1. Online resources for drought-related data and software.

USA Drought Monitor http://www.drought.unl.edu/monitor/spi.
htm . ) L
Figure 2: The distribution of mont
http://drought.unl.edu/dm/ g values for Paphos
KNMI Climate Explorer http://climexp.knmi.nl
RAINMAN +StreamFlow version 4 http://www.lwa.gov.au/products.asp
National Agricultural Decision http://nadss.unl.edu/

PAPHOS

Support System, University of
Nebraska, Lincoln and USDA

Table 2. A simple 5-category severity classification o
SFl ox

SPI Values Category

2.0 and more extremely wet
1.5t0 1.99 very wet
1.0to 1.49 moderately wet B I BB B I
-0.99to 0.99 near normal 33% or 1 in 3 years et

-1.0to -1.49 moderately dry 10% or 1in 10 years
-1.5to0 -1.99 severely dry 4.5% or 1in 20 years
-2 and less extremely dry 2.5% or 1in 50 years

Figure 3. Mean 3-monthly SPI valt
Paphos.

RESULTS PAPHOS
Results for Paphos station (32.60°E, 34.80°N) are presented.

*Fig.1: SPI yearly values can vary significantly from year to year with median yearly values between 1
and -1 and with a large standard deviation of 0.95. Also, very wet years can be followed by very dry wm |
years. SP
*Fig.2: shows the frequency distribution of the monthly SPI values (number of values=466, the mean=

0.0927 and standard deviation=0.945. The monthly values of SPI appear to be normally distributed

with 66% of the values within the interval -0.9 and 1.1 (i.e. 1 around the mean).

*Figure 3 shows the mean 3-monthly values for Paphos. The first month corresponds to September T
and the last month to August; also, because this SPI values correspond to a 3-month interval run on manth

the SPI subroutine, their values refer to the 3-month period preceding the month.

<|n Fia.4 the SPI values have been summed for each month. thus ranaina from 0O to over 20 (mostlv in Eiatire 4 <iim nf 2-mnnthlv SPI




G.

MpdéTaon XpnUAaTodOTNONG EPEUVNTIKOU TTPOYPAMHUATOG T
«KAAANTAPIA»

Ap Eudyyehog KaTtolauTripTag,

Epeuvnti¢ KAIHATOAOYOG-QYPOPETEWPOAOYOGS ,aTTOdNOG
TnAEpwvo 22 344511.

Kivnté 99109528

Email: ekatsiambirtas@yahoo.com

MepiAnyn TrpoypdaupaTog HEAETNG TOU KAipaTog TG Kutrpou atrd Ta
«kKaAavTtdpia» Tng Moviig Maxaipd oav TTnyARg TTANPOPOPIWY KATA

TOUG TeAgUTaioUug OKTW alwveg( 800 £Tn).

A. To TpOypapua £xel cav TTPWTO 0TOXO TNV KWAIKOTToINON TWV KAIJATIKWY
TTANPOPOPIWV ( un ouvABWYV KAIMOTOAOYIKWY TTAPATNPACEWYV) TTOU
UTTAPXOUV KaTaypauuéveS oTa ‘KaAavTtapia’ Tng Movnc Maxaipd e okotrd
TN oUVBEON NECWV TINWYV KAIMATIKWY TTAPAUETPWY HEXPI Kal 400 xpovia
TIPIV Kal TToU Ba €xel oav TEAIKOV aTToTEAEOHa TN MEAETN ( TTIBAVAG) aAAaynG

TOU KAipaTog TNG KUTTpou .

AuTn gival TTaykOouIa N TTPwTnN MEAETN OTO €i00C TNG GCOV APOPA TRV TTNYA
Kol TO €id0g TwV dedopévwy Kal Ba gival €€’ iocou TTPWTOTUTIN GO0V aPopd
TNV TTPOCTTABEIa KAl iCWG TNV peBodoAoyia puetad arrd ekeivn Tou H. H. Lamb
oudTINoU KaBnynTtou Tou lMNMavemmoTtnuiou Tou East Anglia oto Norwich,
AyyAiag. BEBala oTto TapeABOV xpnaoigotroimnénkav deiyyaTta TTayou atro Ta
BG6nN TOU Povipyou oTPpWHATOG TTAYoU (ice cup), yupn, ol dAkTUAIoI (tree
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rngs) atrd Xxovopda dEvopa Kal GAAa PECA yIa va EXOUUE MIa KATTOIO YyVWOon

YIQ TIG KAIJATIKEG OUVONKEG TTOU ETTEKPATNOAV XIAIADES XPOVIA TTPIV.

B. Amd TTOMITIOTIKAG TTAEUPAG €TTIONG ,TO TTPOYPANUa Ba O€igel OTI Ta
MovaoTtripia TG KUTTpou Kal YeVIKA n eKKANoia oI ydévov Kpatnoav mn
Bpnokeia Kai TNV EAANVIKA YAWooa oTa OUCKOAQ Xpovia TG QPPAYKOKPATIOG
, EVETOKPATIOG, TOUPKOKPATIOG AAAG yIaTi OXI Kal ayyAOKpaTiag aAAG Kai OTI
Ol Jovayxoi gixav TNV £€peon TTPOG uABnon KAvovTag icwg TIC TTIO AKPIBEIC

METEWPOAOYIKEG EUTTEIPIKES TTAPATNPNOEIC XWPIG OpYyava OTOV KOOUO.

. Ta kepuAAla autd Ba yivouv yvwoTd 0'0A0oV TOV KOOUO £CUYWWVOVTAG TO
KUPOG, TO yONTPO Kal TNV akTIvoBoAia TnG AutokepdAiou OpBodogou

EkkAnoiag Tng Kutrpou.

A. To TTpoypapua Ba ¢ekIvoel Je JIa TTIAOTIKN MEAETN Twv TeEAeuTaiwy 100
TTEPITTOU XPOVWYV TTOU EiXAPE TNV TUXN ( TTPOCWTTIKA TO Aéw guAoyia) va
UTTApXOoUV TTAPAAANAQ OI TTIO TTAVW EPTTEIPIKEG KAl TAUTOXPOVA Ol ETTIONUES
KAIMOTOAOYIKEG TTAPATNPAOEIC BPOXOTITWONG KOl BEPUOKPATIAC OE KOVTIVEG

atmrooTdoelg a1rdé TN Movr) Maxaipd(oTtabuog ota Kiwvia KATT).

‘ETo1 Ba @avei N aglotmoTia, TToIdTATA KAl TTPO TTAVTOG N XPNoIMoTNTA TWV
«KAAQvTapIwV» yia ToV TEAIKO 0KOTTO Tou GAou TTpoypAUNaTOG, agpou Ba
ETMTPEWEI ETTIOTAPOVIKA KAl oTATIOTIKA TN BaBuoAoyia ( calibration)
OTTOIAdNTTOTE OTATIOTIKOU JOVTEAOU TTOU Ba XpNOIKOTTOINBEI KATA TNV KOIVNA
QUTI XPOVIKN TTEPIOdO PETA aTTO avaAoyn BERala TTpoOCApPUOYR TwV
EMTTEIPIKWV TTAPATNPACEWY TWV PJovaxwyv TNG Movig TTpIv atro Tnv €vapén
TWV VEWTEPWV ETTICTNUOVIKWY METEWPOAOYIKWYV TTapATNPoEwV oTnV KUtrpo

( Kal oxedOv o’oAo Tov KOOHO) TO 1882.

YT1rapyxouv €1miong Katd TV mePiodo 1192-1571 uttdpyouv PETALU AAAWV
Beounviwy, ava@opES o€ TTANUMUPES, avouppieg Kal ETTIOPOUES ATTO

aKpideg oTo BIBAio TToU £¢€dwoe 0 Anuog Asukwaiag "n (wry otnv Kutrpo
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oTa Xpovia TS Ppaykokpariag kal Evetokpartiag 1192-1571" (oeAida 134)
TTOU JTTOPOUV va agloTToinBouv dIaOTAUPOUMEVES UE TIC TTANPOPOPIES aTTd
TA «KOAQVTAPIAY, KOBWG Kal DIQCTTAPUEVES TTANPOPOPIEG O AANEG TTNYEG

TNG TTPOPOPIKNAG KAl YPATITAS TTapAddoong Hag oav Aadg.

E. ) A6 ekTTaIdEUTIKAG OKOTTIAG, apPIONOG KaBnynTwyv @IAOAoYiag Kal
Beoloyiag kal GAAwV €I0IKOTATWY WG KAl QOITNTEG Ba EKTTAIOEUTOUV OTNV
avAyvwaorn Kal eEaywyr] Twv KAIJATOAOYIKWY TTANPOQOPIWY aTTO Ta
«KaAavTaplwvy», aAAd kal Tuxév aAAwv TTAnpo@opiwy TTou Ba
XPNOIMOTTOINBOoUV YIa AAAEC CUVIOTWOEG EVOG DEUPNMUEVOU TTPOYPAUNATOG
( TT.X. N douA, N YAapupdTnTa Kal To AECIAOYIO TNG YAWOOAG TTOU
XPNOIUOTTOIEITAI OTA «KAAQVTAPIO» ) €@OoOV Ba uTTApEEl TO avaAloyov
eVOIOPEPOV ATTO ApPPOdIOUG POPEIG, YIa va N Yivel OTTATAAN XpSOvou yia
ETTAVEEAYWY TTANPOPOPIWYV TTOU PTTOPEI VA KWAIKOTTOINBOoUV TauTOXpova

EVW YIVETAI N TTIO TTAVW KUPIA PEAETN

EmBAETTWY epeuvnTAG: Ap Eudyyelog KatolautripTag ,0UuBoUAOg
aypokAIuaToAoyiag Kal aypoueTewpoAloyiag, TTpwnv avatA. KadnynTtAg oTo
TTavetmoTiuio Ocooaliag kai o€ MNMavemoTtriuia TN Notiou A@pikrig(North
kar MEDUNSA) ka1 AuoTtpaAiag(Univ. Western Australia kar Univ. Western
Sydney) kai TTpwnVv AleuBuvTAG TNG MeTewpPOoAoyIKNAG YTTNPETIAg TNG
Nayigtmag Kai €1Ti Xpovia avwTePOG £PEUVNTAG KAIMATOAOYOG OTNV

MeTEWpPOAOYIKN YTnpeaia TNG NoTtiou AppIkng

2uvepyareg : H lepa Movr Maxaipa, H lepd Movry Kukkou (KévTtpov
Epeuvwv), n lepd Apxietriokotty KUutrpou( 10pupa eKKANGCIAOTIKAG I0TOPIAC)

Kal n MetewpoAoyikh YTrnpeoia Kutrpou.
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Y1rooTnpikTéG/ xopnyoi: n lepd ApxietTiokoTrr) ABnvwy, 10 YTToupyeEio

Maideiag kai MoAmopou kai To YTroupyeio Mewpyiag kar duoikwy Mépwyv ,

MepiAnyn

Oa peAeTnBOUV 01 KATAYPAUMPEVEC KABNUEPIVA TTANPOPOPIEC ATTO T
«KAAQVTAPIO» TTOU UTTAPXOUV OQV IEPA TTOAITIOTIKA OAAG Kal ETTIOTAPOVIKA
KEIMNAIQ, TTou ouviBidav va WAAAoUV KABE PEPa ol JOVAXOi ETTI AILOVEG
Ol0@UAGOOOVTAG £TCI KPUUMEVN HECQ TOUG TNV TTIO aTToudaia papTupia Kai
ETTIOTNMOVIKA aANBEIa yIa TUXOV KAIUOTIKEG HETABOAEC ooV agopd TNV
BpoxOTrTwon, Bepuokpacia aAAG Kal TIC ETTITITWOEIG TWV OTNV  €00d€ia

O1aPOpwWYV KAANIEPYEIWV.

A1 10 1993 R0eAa va apxiow Tn HEAETN auTh OTaV avaKAAuWa Ta «kKAAAVTAPIO» KAl TO
dkouoa va wéAAovtal atrd éva povayo , oav KAIHATOAGYOG pe pia Treipa 40 eTWV Kal
TTOAAEG PEAETEG TTOU éKava OTav gixa Ta péoa a@IAokepdwg yia TV Kotrpo (BAétre
aAva@oOpPEG O KATW). Oa TTpooTrafRow va «TTPoRAéYw» Ticw To KAipa Tng KUTtTpou Kai
va ByGAw CUPTTEPACUATA VIO TO TI HOG TTEPIPEVEI OTOV AIWVA QUTO TWV KATAGTPOPIKWV
KUKAWVWYV, PuxpwV XeIHWvwV othv Eupwtrn kai HMA kai ¢éTtog otnv AucTpalia wg
€mTiong Kal BEpPWV KAOAOKAIPIWYV ME OAEG TIG EMITITWOEIG OTN WN JAG oAV aVOPpWITWV
oTov TAavhATn TTou Badifel TTPOG AUTOKATACTPOWI av deV AVTISPACOUHE KAl TV

OVOKOWYOUHE EYKAiPWG.

Mepikég a1rd TIG EpyaCieg TOU KUPIOU £PEUVNTH OXETIKEG pME TNV KUTTpo Kail Tnv TTapouca

mPOTAON KABWG Kal AAAEG ava@opéG DIOKEKPIMEVWY KAIJATOAOYWYV
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B. SCOPE 27 - Climate Impact Assessment

21 Historical Climate Impact Assessments
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C. OEOMHNIEZ KATA TH ®PAIKOKPATIA(AAuog Acukwoiag 1985,
oehida 134)
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MavwAn AvouBpia NMAnppupeg AKpISEg
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