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Extipnon Xopwis Katavoung Kmpotik@v kat
Buokpoatikov Asiktov otny Heproynq ts ATTiKNS
ne Xpnon Agoopévov tov Atktooo METEONET

I. MAITAAOIIOYAOY E. TEQPTIOY
Tomoypdpog Mnyavikdg  Tomoypdpog Mnyavucog
EMII EMII
Tepiinyny

H mapovoo epyodio Exel wg kOpLo a10)0 TV KWOIKOTOINGH TOV
KALLOTOG aTNV TEP1oY ATTIKNG HEGO OO TNV EKTIUNGH UIAS OEIPOC
KApoTikadv kor Proxlipatikev  mopouetpwv. H digpedvnon omnv
TEPIOYN UEAETNS TEPOYUATOTOINONKE LLE TOV DTOAOYIOUO TOPOUETPOV,
oo amovtwvrol oty oiedvi Piflioypagio kou givor oopfaror e Tic
KAoTikég oovlnkeg, mov emikparodv oty Atuiky. 1o tov okomo
OVTO YPHOIUOTOINONKAY TO. LETEWPOAOYIKG. OEOOUEVA EVOS OIKTDOD
ovtopatwv leuetpikay otobunv (METEONET) to omoto Jeitovp-
yel we evBovy tov Epyactypiov Yopoloyiag tov EQvikod Metadfiov
Tolvteyveion. Me ) ypion twv UETEWPOLOYIKDYV OEOOUEVOV TWV
OTOBUDY EYIVE O DTOAOYIGUOS TV ETIAEYUEVOV OEIKTAV € GHUEIOKN
paon koi oty ovVEYELR TPOYUOTOTOONKE EMPAVELOKT 0LOKApOH
TV TEPLOYH TOV AEKOVOTEIIOV THS ATTIKNG UE TH YpHon ZoeTiuatog
Tewypogicng [inpogopiag (ArcMap). To tehixé amotélecua nrov
n wopoywyn TAROovS YopTaV YWPIKHS ATEIKOVIONS YI0. OAOVS TOVS
KALLOTIKODG OEIKTES O€ LUNVIOLO YPOVIKO SHUa.

1. EIZATQI'H

H diepedviion TtV KMUOTIKOV GUVONK®OV OV ETKPO-
TOVV G€ 1o TEPLOYN OEV EVOLOPEPEL LOVO TOVG KAASOLG TG
EMOTNUNG OV OGYOAOVVTOL HE TN HEAETN TNG dnuiovpyiog
Kot TG €EEMENG TOV aVTIOTOWY®OV QAVOUEVOV, OAAL TO
oOVOAO TNG KOW®VING SEGOUEVOL OTL O EMKPATAOV KALPOG
Kot To KA YEVIKOTEPO €ival TAPAYOVTEG TTOV €mnpealovv
0)e60V T0 GHVOAO TV AVIPAOTIVOV dPUCTNPLOTHTOV.

H emokommon oty 61ebvy ko eAdnvikr Bipioypopio
delyvel OTL apKeTol EPELVNTEG €XOVV TPOTEIVEL JLAPOPOLG
OelKTEC TPOKEYEVOL VO EMLTOYOVV L0 KOOIKOTOUEVT] TTE-
PLYPOPN TOV KAMUATIKOV GLUVONK®OV OV EMKPOTOOV GF Lo,
nepoyn [7, 8, 9, 10, 12, 13, 14]. Ot KMPOTIKES KOTOTAEELS,
7oV wpoteivouy, facilovtatl otV emidpaot Tov KALATOG G
TOWKIAOVG TOPAYOVTEG, OTMG TO BepoKpOcLaKd Kal Bpoyo-
LETPIKO KOBEOTMG TNG TTEPLOYNG, 1 PAGOTNON, 1 0vBpdOTIVY
avtidpaon k.a. [2].

Agdopévov 0Tl 01 TEPIECOTEPOL OO TOVG KALLOTIKOVG
Yropinbnxe: 5.3.2008  Eywve dexrij: 26.1.2009

N. MAMAXHX
Aéxropag EMIIT

M. MIMIKOY
Kabnyntpro EMIT

deiteg g Pproypagiag Exovv avamtuydei pe Paon Kt
HaTIKG OEOOUEVE OV EMKPOTOVV GE GAAEG TEPLOYEG TNG
NG, emAEYONKaV ot deikTeg €KEIVOL TOL TEPLYPAPOVY LE
TOV KOAOTEPO SLUVATO TPOTO TIG KAUOATIKEG GLVONKEG TOL
EMKPATOVV GTNV ATTIKT. TN GUVEYELD TPAYHOTOTOMONKE O
VTOAOYIGUOG TOVG OE GNLELNKT BAOT LE XP1ON TOV HETED-
POLOYIKAOV SESOUEVOV TOV SIKTVOV TOV QLTOUATOV TNAELLE-
tpik®dv otobpdv (METEONET). H empaveiokn oAokinpo-
o1 TOV CNUEWKOV OEIKTMOV EYIVE LE TN XPNON ZLOTHLOTOG
T'eoypapwng [TAnpopopiog (ArcMap).

H yopum ameikovion tov KAMPATIKGY Kot PLOKALOTIKOY
deIKT®V, ot omoiotl oyetilovtal Gpeca pe TNV ENIOPAGT TOL
KAipatog otov AvOp®mo Kol 6 GUVAQEIS Pe aVTOV dPacTI)-
PLOTNTEG, UTOPEL VO ATOTEAEGEL £VOL YPNOILO EPYOAEID GTOV
YOPIKO TPOYPOLUOATIGHO KOl GTHV 1COPPOTNIEVT] OVATTUEN
H0G OO TIKNG TEPLOYNG.

Y10 Zynuo 1 mopovcidletal  meployn HEAETNG GUVOAL-
KNG éktaong mepinov 687 km?. H meployf] ovclaoTiKd Tept-
Aappavel Ty evpvtepn meployn TG TOANG TG ABMvog Kot
avikel 610 YouTiko Atapépiopa g ATTikng [4].
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g Kepoady
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Zynpa 1: Xaptyne Atnxng
Figure 1: Map of Attica



50

Teyv. Xpov. Emot. 'Exd. TEE, tevy. 1 2010 Tech. Chron. Sci. J. TCG, I, No 1

2. AIKTYO METEONET

To dixtvo METEONET avortoydnke oo to Epyootiplo
Ydporoyiag kar A&omoinong Yoatwkav [1opmv tov EBvikod
Metoofiov TToivteyveiov. Ilepthappaver 10 ovtdpatovg
TNAEUETPIKOVG LETEDMPOAOYIKOVS GTaOIOVE, Ol omoiot ¢ai-
VOVTOL 6TO Zynuo 2.

v o .

. __:,_,«_‘
- -' Pt s
Yynua 2: Xeopy katovour ductbov METEONET

Figure 2: Spatial distribution of METEONET Network

Ot otafpoi eivar KotdAAnio eEOTAGUEVOL Y10 TNV AVTO-
patn HETPNOT avd SEKAAENTO TOV 0KOAOVB®Y PeTaBANTOV:
=  Bpoyontwon
=  Ogpupokpacio
= Yyetukn Yypaoio
= Tayovmra, dievbBvvon Kot pur avépov
*  Hlwoxn oxtvopfolria
= KoBopn axtivoforio
= Adpkeia nAo@aveLag

To yapaxmpiotikd Tov Bécemv
otabumv divovtat oto Ilivaxa 1.

EYKOTACTOONG TOV

ivaxag 1: Géoeig eykaraoraons duwtvoo METEONET
Table 1: Places of the stations of METEONET Network

R | Yyouetpo | Suvietoypévec (ETZA '87)

| " (m) X (m) ¥ (m)

| Zoypapov | 181 | 481137,0 | 4203010,6
| Mevidt | 210 | 476525,5 | 4217394,2
| Yvrraren | 20 | 463569,2 | 4199167,6
| EMapvie | 6 | 4755373 | 4194336,4
| Hamobdmorn | 206 | 47884512 | 4196491,25
| Mavspa | 258 | 461612,23 | 4219259,46
| Tardron | 176 | 478560,86 | 4208815,54
| Mevtérn | 729 | 487886,13 | 4215140,08
| Thxépm [ 133 | 49358836 | 4205655,86
| Avo Ao | 184 | 470969,29 | 4213921,93

lNo mv emioyq tov mopandve Bécewv, enebnoav
vdyYn KPLTnploL:

(0) kataAAnAotTag g Béong pe PBaon Tig TPodlaypapES
tov [Taykocpov Metemporoyikod Opyavicpod (World
Meteorological Organization, WMO),

(B) acpirelag TOV £YKOTUCTACE®V KOl EVKOALOG GTNV TTPO-
ofaomn (mpotdvtot BEceig mov Ppickovtal Kovtd oe on-
poco euAacooueva Ktipua) Kot (Y) vwouétpov, dniadn
ot otafpoi vo givat TomofeTnéVol G€ SLAPopa VYOLETPO
®OTE va givatl duvaTn 1 eKTipnon TG HETAPOANG TOV [Le-
Tafntedv (Kot edtepa g PPoyng) CLVAPTNCEL TOV
VYOUETPOL.

Axoéun, ot mpodiaypapés tov WMO mpofrémovv mmg
Yo T HEAETT] QALVOUEV@OV TOTIKNG KATpaKaG (.. KaTatyi-
dov) N yopobétnon tov ctabpmv Bempeitar kpioiun, apov
TO CQAALO AOY® EAMTOVG OVTITPOCOTEVTIKOTNTAG Uopel
va givot ToAd peyoddutepo amd EKEIVO TOV OVAUEVETAL OO
70 KGBe Opyavo pepovouéva [3, 5]. Qg ex tovToL, KAOE
otabuog mpémel va KaAvmtel éktoon aktivag 10 km tng
TEPLOYNG EVOLOPEPOVTOG N Kat Ayotepo. [Ipaypott, 6mwmg
paivetor oto Zynpa 3, OAec ot BoElg eyKaTAOTOONG TOV
otabudv tov diktbov METEONET wavomolovy 1o mopo-
TAV® KPLTNPLo.

O1 Béoe1g emhéyBnKay doTE va givat pakpld amd dévpa,
Ktipta, Toiyovg N dAlo epumodia, Oyt HOVO KOTA TN PACT) TNG
€YKATAOTAONG TOV GTAOUOY OAAG Kol GTO LEAAOV EKTIL®-
vtag TIg mOavES aALAYEG OTIC XPNOELS YNG 1 6TO DWYOS TV
KTIpl®V 6TV TEPLOYN YOP® amd TOV 6TaOId. ZOUQOVA LE TIG
mpodiaypapés Tov WMO, 1 amdGTacT 0TO0VdTOTE EUTO-
diov amd Tov aoOntpa g PpoydnTmoNG TPEMEL va givat
TEPLOGOTEPO ATO dVO POPES TO VYOG TOV EUTOI0V.

Ta 6pyava eykataotddnkav 6e £50(p0G KOTA TO dSuVOTOV
EMIMESO KOl AVTITPOCOTEVTIKO TNG TEPLOYNG, EVD KOTACKEL-
dotnie mepippacn cOUPOVA LE TIC TPOSLOYPOPES. ATOKAEL-
omkav 0écelg Tov Ppickovtay og mePloyég pe peydaes Kai-
GELG KOl KOWLOTNTESG, KOBMG EKEl 01 TOPOUTNPNOELS HTOPOHY
VO TOPOVGLACGOVY CTLLOVTIKG GOAALOTOL.

Synua 3: Xwpikn kdioyn oraludv diktvoo METEONET
Figure 3: Spatial cover of the stations of METEONET Network
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3. KAIMATIKOI AEIKTEX

Ot KMpotikol dgikteg TVTOTOLOVV TIg KALOTIKEG CLUVON-
KEG TTOV EMKPATOVV GE LLL0L TEPLOYT. ME TOV VTOAOYIGHO TOVG
oe onpetaxn Paon (otovg otabpodc 6mov £xovv culAeydel
TOL LETEMPOLOYIKE EGOLEVH) KOL OTT) GUVEXELDL LLE TNV ETLPOL-
VEWKY OAOKANPMGY TOLG OTNV EVPVTEPT TEPLOYN HEAETNG,
EMTVYYAVETOL 1] KOTIYOPLOTOINGT| TG TEPLOYNG AVAAOYQ LIE
TIG TIHEG TOV EKACTOTE OEIKTN KOl O GUESOG YOPUKTNPIGUOG
g [4]. Xt ovvéyela meptypdpovTot ot KAMPOTIKOTL SeiKTES,
OV YPNCLOTOWONKAY GTIV TAPOVSO EPYOGIAL.

3.1 Asiktng Enpotrag (Martone)

Ot Twég v tov deiktn Enpdmrag (Dryness Index of
Martone, IDM) vroroyilovton pe féon tig oxéoerg (1) ko (2),
7OV €QPUPHOLOVTAL Y10, ETNCLO Kot punviaio Prpa avticTouyo.:

1=P,/(T, +10) (1)

I=12P/(T +10) Q)

omov P, P emoia kou unvicia katoxpfipuvion 6 mm kot 7,
T n etiown kot pnviaio Oeppokpacio aépa og °C.

Ta 6pro mov eppmvevovy Tov deiktn IDM kot yopokn-
pilouv 10 KAipa g meployng sivar: woAv Enpod (0-5), Enpd
(5-15), nui&npo-pecoyeiokd (15-20), pétpra vypd (20-30),
VYpo (30-60) Kot ToAd VYPO (>60).

3.2 Asiktng Enpoémrag (Pinna)

Ot tipég yio tov deitn Enpdtrog Pinna vroroyilovron
pe Baon ) oyéon:

I=1/2-(P, (T, +10)+ (12 - P, (T. +10)  (3)

omov P, P n Bpoyomtmon tov EnpdTepOL pnva Kot 1 pHéom
gtota Bpoyontoon oe mm ko 7., T’ n Bgppokpasio tov
ENpoTEPOL PMva Kot 1 eThota Oeppokposio aépa og °C.

Ortav ot tipég tov deiktn givan I<10, to1e T0 KAipa YO
poaktnpiletor wg Enpod, evéd o6tav woyvet 10 < 1< 20, to1e 10
KAipa yapaxmpiletal mg nuiEnpo-pHesoyeloko.

4. BIOKAIMATIKOI AEIKTEX

¥t debvn PiProypapio vapyel £vag TOAD peYOAog
apBpog Proxhpatikdv deiktdv. Qotdco ot deikteg avtol
puropovv va ta&vounBolv e dvo HeydAeg KOTYOpies: TOvg
Blopete®@poroykong kot Tovg Bepro@Lotoloykohs SEIKTEC.

4.1 Biopetemporoyikoi dgikteg

O1 Buopetemporoywkoi deixteg (Heat Index, Wind Chill
Index x.a.) a&lomolobv pete®@poroyikd dedopuéva Yo TNV me-
pLYpOQ1 TNG EMIOPAONG TOV KALOTIKOV GLUVONK®OV GTOV G-
Bpomo. Ta dedopéva Tov ¥pNoLOTOIOVVTAL GVVIBMG Eival
n Oeppoxpacio, N oxeTiKn vypoacio, N MK akTVOBoAin
Kot 1) TayvTTe avépov. H arAdmra, mov yopoaktnpilet toug
delTeg AVTNG TNG KATIYopiag, OTOTEAEL CNUOVTIKO TAEOVE-
KTNUO TANV, OUL®OG, 0VTol deV AapBavouy voyn T dlopope-
TIKT OVTOTOKPION TOV avOpOTIVEOV 0pyavicpdv (T.y. AOYy®
nAkiag, eOAoV) 611G 1d1eg KAMpoTkég cuvOnkeg [1].

4.1.1 Agixtg dvegopiag (Heat index, HI)

O deiktng Svopopiag eKTA pio avopeVIKT BepLokpa-
ola, onAadn ) Oeppoxpacio mov aicBaveTol £vag SEKTNG
070 TEPIPAALOV, GUVOVALOVTOG TN LETPTLLEVT] OTLOGPALPLKT
Beppokpacia pe T oxetikn vypacio. Onwg gival yvootod, to
avOpOTIVO CAOUN PUGIOAOYIKG WYOYETOL HECHO TOV WPATA.
Katd mv epidpoon to copa anofdiier vepd, 1o omoio
ot ovvéyeln egatpiletal amofdiiovtog Beppuotnta amd o
avBpomivo codpo oto mepifdriov. Otav 1 oyxetikn vypacio
gtvar vymAn, o pLOROG EEATONG HELDOVETOL LLE OTOTEAEGLOL
n Beppoto vo amoPdiieTor pe pikpdTEPO PLOUO OmO TO
o Kol To dtopo va €xetl v aicOnorn 611 1 Beppoxpacio
elvor peyaAdTepn amd TNV TPOYHATIKY.

KaBog av&avel n Begppoxpacio, 1 tkovotnta g oTo-
oQUIPOG YLO. GLYKPATNON TNG VYpaciog avsdvetal, oAAd N
OYETIKN VYpaAsio PEIDVETUL Be@pdVTOS OTL 1] TOCOHTNTA TOV
vopatumv mopopével otobepn. ‘Etol, Bempeitar aniBavn n
TOVTOYPOVN VIAPEN VYNNG TING Beprokpaciog Kot oyeTl-
KNG vypaciog (1.y. Beppoxpaciog 40°C kot oxeTIKng VYPUCT-
ag 90%), aeov avtd Ha onpowe acvvnibioTa PeydAeg TOGO-
TNTEG VOPATUDV TNV ATHLOCPALPa. ZuVIOmG o1 peydreg Oep-
pokpooies Topovstdlovial 6e PEPT pLakpld amod T Bdhacoa,
OOV 1 TAPOVGI0 VOPATUAOV EIVOL TEPLOPICUEVT). AVOQEPETUL
YAPAKTNPLOTIKG OTL 0 PEYIOTOG JEIKTNG SLGEOPING OV £XEL
petpnOel péypt onpepa frav 80°C kot TPoEkLYE MG GLVIL-
acpog Beppokpaciog aépa 42°C Kot GYeTIKNG vVYpaciag 67%
(mpaypatomromBnke oto Dhahran tng Zaovdikng Apafiog
o115 8 TovAiov 2003).

O deiktng dvoeopiag (HI) diverar and ) oyéon:

HI=T yw T <68 °F (20 °C)

Ko

HI=-42,379+2,04901523*T+10,14333127*RH-
0,22475541*T*RH-0,00683783*T%-0,05481717*RH*+
0,00122874*T*RH+0,00085282* T*RH>—
0,00000199*(T*RH)? ywo. T > 68 °F (20 °C), 4
omov T'n Beppoxpacia mepfariovtog (°F) kot RH n oyett-
K1 vypacio (%).
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4.1.2 Wind chill index (WCI).

O deiktng WCI kwdikomotel v andAeio Oeppommrog
TOL aVOPMOTOL KOTA TN XEWEPWV TTEPT0S0 6 povadeg W/m?,
O deiktng av&dvetan pe T peimon g Beppokpaciog Kot v
avEnon TG ToOTNTAG OVELLOV.

Ot tipég Tov WCI dev givar ioeg pe TNV Tpay otk ono-
Aetwo Beppomtog and Tov avBpmmivo opyaviopd. O deiktng
VIoAOYIlETOL GOUPMVA LLE TNV TOPUKATO GYECN:

WCI = (10 *V %5+ 10,45-V ) *( 33-T) *1,163,(5)
omov V' m toydta tov avépov og m/sec kot 7 1 Oeppokpa-
clo Tov aépa og °C.

H Beppukn aicOnomn tov avOpdmov avaloyo e TG TYES
tov WCI, divetan otov ITivoka 2.

Iivakog 2: Tiués WCI
Table 2: Values of WCI

Tipég WCI Katnyopieg

mhve omd 2326 TapoL TOAD Ty OUEVOS
1628-2326 Ty OHEVOG

930-1628 KpvOG

581-930 dpooepdc

232-581 AVETOG

116-232 Ceotog

58-116 Kowtog

Kt ond 58 mapo TOAD KavTodg

4.1.3 Iclp — Insulation predicted index

O d¢iktng Ielp mpocdiopilel mpoceyyioticd v TpoPie-
TopEVN TN TG BepLukng Lovaong, mov Bo tpénet va mapé-
YOLV Ta EVOVUATO, DOTE TO ATOUO VA S0t PN OEL TN Oep k|
oV Qveon.

O deixg Iclp mov etonyBnie amd tovg Burton & Edholm
[6] vroroyiletal cOUP@VA [LE TN GYEON:

_0,082-[91,4—(1.8-1+32)] 1
(0,0174-M) (0.61+1,9-v°7)

Ielp (6)
omov ¢ 1 Beppokpacio Tov aépa og °C, M o petafoopog o
W/m? pe mpoemideypuévn i 135 W/m? xau v 1 toydTnTa
TOV OVEHOV GE M/S

H ratnyoplomoinon tov Kapod avaloyo Le TG TYEG TOV
Iclp, mapovoidlovtor otov [Mivaka 3.

Mivakag 3: Tiuéc Iclp
Table 3: Values of Iclp

Tpés Ielp KoTnyopieg

nave ord 0,30 ol Leotdg

0,30-0,80 Ceotog
0,80-1,20 0VOETEPOG
1,20-2,00 dpocepds
2,00-3,00 Kp0OgG
3,00-4,00 TOAD KPYOG

4.2 OgppoPuoloroyIKoi dEikTEG

Ytovg Beppo@ucioloykodg degikteg M ekTiunomn g
eMidpaong Tov KMUATOG GTOV avOpOTIVO OpyavIGpHO Yive-
TOL HE TN CLYKPLTIKY BEdPNOT TOL GLVOLOL TV BepUiKdY
TapayovIev. Me Tn yp1on Toug YiveETol LOVIEAOTOINGT TOVL
avBpomivov ooluyiov Beppomroc. Ogppopucioloyikol
Bewpodvtar ekeivol ot deikteg mov ™G dedopéva €16HG0V
OTTOLTOVV KOl YOPUKTNPLOTIKG TG ovOp®OTIVIG PUGIOAOYING
(MAwia, eOro, évtoon gpyociag K.T.A.) [1]. To mheovéxtnpa
TOV OEIKTOV 0VTOV CLVICTATOL GTO YEYOVOG OTL ATOLTOVV (G
dedopéva €10600V TIG TAEOV KOWVEG LETEMPOLOYIKEG TTOPOL-
HETpOVG, OMMG: OeproKpacio, CYXETIKN LYPOCiK, TAYVTNTO
QVELOV Kol OKTIVOPOALaL.

4.2.1 O d¢iktng TCI

O deiktng TCI givar Wdaitepa oNUAVTIKOSG Yo TOVG TOEL-
dudteg, Tov Ppiokovtal 6 S1APOP. LEPT TOV KOGLOV KOL GE
drapopetiég meptodovg tov £tovg. O deiktng TCI givan €vag
OLVOVOGHOG TEVTE TOPAUETP®V, TPIDV  aVEEAPTNTOV KoL
dv0, ot omoieg amottovy PlokApaTIKOVg GUVOVAGHOVG [6].
Yvykekpipéva o deiktng vroloyiletar amod T oyéon:

TCI =8-Cld +2-Cla+4-R+4-S+2-W

omov:
Cld o npepfiolog deiktng mov vrrokoyiletar and v T, péyt-
oTN Nuepnota Beppokpacio aépa Kol 0md TNV EAAYIOTN
nuepnota oxetikn vypacio RH (%)
0 nuepnotog deiktng mov vroloyileTor amd T péom
nuepnoto Oeppoxpacia aépo T, (°C) kar amd ™ puéon
nuepnota oxetikn vypacio RH (%)
R m Ppoyn oe mm
S mnuepnotn ddpketa g niaxng axtvoPforiag (h)
W m péon taydnTo Tov avépov (m/sec)

Ytov Ilivoko 4 mapovcidletat 1 KOTNYOPLOTOiNGn Tov
deitn TCI yia 115 S1dpopeg TYég Tov.

)

Cla
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[Tivaxag 4: Katnyopies TCI
Table 4: Categories of TCI

ApOpmicég Tipég deikn Ieprypagpikn katnyopio
90 ¢mg 100 WBaviKn

80 ¢wc 89 aplot

70 éwg 79 TOAD KOAN

60 £wg 69 KOAN

50 émg 59 0T0dEKTN

40 ém¢ 49 OpLoKT

30 émg 39 Sdvuopevig

20 émg 29 TOAD SUGHEVIG

10 éwg 19 EQPETIKA SVOUEVIG
9 émwg -9 advvatn

-10 éog - 20 adOvaTn

Mivaxag 5: Tiuég oeirrn SSI
Table 5: Values of SSI

SSI tipég SSI typég Ogppikn avtidnyn
°F) (°C)
70 éwg 77 21 éwg 25 0 Gropa aoBdvovrat
aveta, oG EAaPPDG
dpocepd
77 ém¢ 83 25 émg 28 To dTopa areddvovtat
OPKETA AveTO
83 ¢mg 91 28 ¢mg 32 T0 GTopa aeBdvovtan
OPKETA AVETO, AAAL
eAopPiG LeoTd
91 £¢mg 100 32 éwg 37 av&dvetal 1 SuoPopio Tov
o Gropa v aeBdvovran
¢ Céom
100 émg 112 37 éwg 44 kivduvog niiaong Kot
Beppkng koTamdvnong and
mapateTapévn £kbeon Kot
dpactnpotnta 6ToV NA10
112 émg 125 44 ¢wg 51 gyKvpovet kivéuvog
Beppominéiog kot peydin
Sdvopopia ota dropo
125 émg 150 51 éwg 65 peydrog kivovvog

Beppominéiog edukd yio
dropo advvapo 1
nAKiopéve 1 Lkpd Todtd

4.2.2 O d¢iktne Summer Simmer Index (SSI)

O deirtng Beppikng dveonc-Summer Simmer Index (SSI)
éxet eloayBei omd to Ivotitovto Mnyavikdv Oeppotntog Kot
Yoéng tov HITA (ASHRAE) kot éyet emkvpobdei e avold-
oelg kot dokipég and to [avemoto tov Kavoac.

O SSI extyd v Tpaypotikn Beppokpacia, Tov acdd-
VOVTOL TO. GTOLO TPOCPEPOVTAG LioL EVKOAN OvVOyVOPIoLUN
TPOEOTOINGT Y10 TOVG KIvOHVOUG OV EYKLUOVEL 1) EkBgom
TV avOponev ot (fotn (Www.summersimmer.com).

O deiktng SSI voAoyiletar and ™ oyéon [14]:

SSI=1.98-[T(F)—(0.55-0.0055 (RH))-(T(F)—58)]-5683  (8)

omov T(F) n Beppoxpacio tov aépa o F° kar RH (%) 1 oye-
TIKN vYpaocio.

Ytov Ilivoka 5 meprypdoetat 1 avtidpacn TV oTOUOV
OTIG OlOKVHAVGELS TG Beppokpaciog, Tov e&dyetat and Tov
deiitn SSI.

5. EPAPMOI'H AEIKTQN

H epappoyn tov KMUATIKOV Kot TOV BOKALOTIKOV
OEIKTMV GTO HIKTVO TOV OVTOLOTMV THAEUETPIKOV CTOOUDV
(METEONET) otV mepoyn HeAETNG €yve HEG® NG YPT-
ong Xvompatog eoypapikng ITAnpoeopiog. Ot pébodot
YOPIKNG OAOKANP®ONG TNG OTNUEWKNAG TANPOPOPING TOL
eeTdoTNKOV TPOG EPAPUOYn oTo TAaicto tov X.INI1., eivon
ot Kriging, Spline kot 6TofoHUEVOV OVTIGTPOPOV ATOGTA-
oeov (Inverse Distance Weighted) [11].

Kot ot tpeig amotehovv pebddovg mapepfoing, mov oty
ovoio TpocapprolovV i ETPAVELY, 1] OTTOT0 SIEPYETOL AKPL-
Bog amd To onpeia g dwwbéoung TAnpopopiag (tn Béon
Tov otafudv pétpnong). H emoedvelo avty cuvictatot and
ynoideg (pixels), 6nmov og kabepud vroroyiletar n T ™G
petapfAnTig.

H mpocéyyion g mo agomotg Kot To avIumpoc®-
TEVTIKNG empavelng kabopiletar and ™ BEATIOTN €My
TOV TOPAUETPOV V1o KOOEUA amd Tig pebddovg mapepfoAng.
Tehkd emAéynke n pnébodog aueong orokAnpmwong IDW
YU TN YEOYPOPIKT KOTOVOUY TMV VOPOUETEMPOAOYIKOV
HETAPBANTOV TNG TOPOVGOG EPYAGIOGC.

O ydpteg yo Tov deiktn Martone givot o punviaio frpa
Kot evdgkTikd mapovoidlovtal oto Zynpa 4 amd tov De-
Bpovdpio £mg Tov lovvio tov 2005.

Hopoanpdvtag Toug ¥apTeg 610 TN 4 SmIoTOVETOL
OTL 01 SIOKVHLAVOELS TOV TILOV TOL dgiktn Martone 611G Tept-
0Y£G T®V OTOOUDV eivol oNUAVTIKEG.

H yopikn ohokApoon TV THOV auTdV SiVEL TOV Yopo-
KINPopd ‘ToAd Enpd’ yia tovg pnveg @efpovdpro, Ampiiio
kot Iovvio tov 2005 kot ‘Enpd yia tovg punveg Mdaptio Kot
Mduo tov 1810V étovg.
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Zynua 4: Xopikn omeixovion tov deikty Martone yio. Tovg Uives
Defpovapio — lovvio tov 2005

Figure 4: Spatial representation of index de Martone from
February’05 till June ‘05

O yapteg o Tov dgiktn Pinna vroloyictnkav o etnola
Baon kot Tapovsidlovior oo Zynua S yio ta £t 2005 Ko
2006.

Synua S: Xewpixn areixovion tov dcikty Pinna yio ta éty 2005 kou
2006

Figure 5: Spatial representation of index Pinna for the years 2005
and 2006

Ioyber 6t yio Tyég Tov deiktn Pinna I < 10 to khipo xo-
paktnpiletat g Enpd. Zopemva e o Tynpa S dev Topatr-
pNBnke movbeva Tiun tov deiktn peyoddtepn tov 10, ondte
T0 KAMpo TG TEpLoyNg peAétng yapaktnpiletat Enpod.

Ot yaptec v tov dgiktn dvogopiag oe punviaio Prpa
napovcialovtal oto Zynua 6 amd Tov dePpovdplo £wg tov
Iovvio Tov 2005.

Amd 10 Zynpa 6 Kot YEVIKOTEPO, 0O TOV VTOAOYIGLO TOV
deltn dVGPOPIUG TPOKVTTEL TO GUUTEPAGLO OTL Ol TUUEG
Tov dglktn avTol eivol peyaAvtepeg and ) Bepuokpacio
TOVL 0€PO. LOVO Y10 TOVG PVeES amd Tov Apilo MG Kot TOV
YentéuBpro.

¥t0 Zyfuo 7 mopovctdloviol EVOEIKTIKA Ot YAPTEG TG
EMPOVELNKNG OAOKAN p®ONG TV TV Tov dgiktn WCI and
tov Oefpovdpro £mg Tov Iovvio Tov 2005.

Ot tipég tov deiktn WCI ekppalovv ) Beppikn aicOn-
on TOV aVOPAOTOL YPNOLUOTOIOVTOG TNV EVOVOT] TOL MG
HOVOTIKO.

Soppovae pe t1g katnyopieg tov Ilivaka 2, e&dyovtat ot
Katnyopieg Oeppukng avtiAnyng yo ke pva, 6mov Kupai-
vovtot and dvetog péypt {eoTog.

N,

| ¢ MAP
— 05

i

—+ Fwidan

Synua 6: Xewpikn omeikdvion tov Ogikty dvopopiog yia To0¢ URveS
Defpovapio — lovvio tov 2005

Figure 6: Spatial representation of heat index from February 05 till
June ‘05

10 Zynuo 8 amewovileTon 1 YOPIKN KOTOVOUT Tov dgi-
k) Iclp evdektikd yio to dotnpa and Defpovdplo €mg
TovAto tov 2005.
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Zynua 7: Xewpixn  ameixovion tov deixtn WCI yia tovg unveg
Defpovapio — lovvio tov 2005

Figure 7: Spatial representation of index WCI from February’05 till
June ‘05
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ynua 8: Xwpikyp  ameikovion tov deikty Iclp yio tovg  piveg
Defipovapio — lovvio tov 2005
Figure 8: Spatial representation of index Iclp from February’05 till

July ‘05

A6 ToVG XAPTEG OLTOVS Kol COUPMVOL UE TIG KOTNYOPIeES
tov [Tivaxa 3 cuvayovtat ot akdOAovBeg Katnyopieg Bepknc
avtiinyng yw kaOe prva:

Mnvag Beppikn avtiAnym
] DeB-05 TOAD KpYOG
] Mdap-05 KpvOg
] Amp-05 KpvOg
] Md-05 KpvOg
] Tovv-05 dpocepog
] IovA-05 dpocepog

Ot Tyég o tov deiktn TCI vroAoyilovtot Yo TOVG HVEG
oV BePoHVTAL TOVPLOTIKOL YioL TNV TEPLOYN, ONAAOT amd
MapTtio £w¢ kot Oxtodppro. H yopikr ameikovion tov deiktn
TCI mapovcialetar VOEIKTIKA GTO ZyNLo 9 Yo TOVG HVEG
MédpTtio émg lovho tov 2005. Ao v eneepyacio Tov dei-
Kt tourism climatic index TCI mpoxbdmTeL OTL O1 KAMLOTOAO-
YiKéEG GLuVONKES Yo TNV TEptoyn TG ABMvag eivol and KaAég
£(0G KOl 100VIKES.
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Zynua 9: Xewpixn arecovion tov deikty TCI and Maptio éws lodvAio
2005

Figure 9: Spatial representation of index TCI from March’05 till
July ‘05

TéNog, o1 YAPTEG TNG EMPOVELOKNG OAOKANPMGNG Y10 TOV
deiktn SSI anewovifovtot evdeiktikd oto Zyfue 10 amd tov
DeBpovapio Emg tov IovAo Tov 2005.
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Zynpa 10: Xwpikn ameikovion tov deixty SSI yio. tovg piveg
Defpovapio - lodlio tov 2005

Figure 10: Spatial representation of index SSI from February’05
till July ‘05

Amd ToVg YGPTES AVTOVG YIVETOL OVTIANTTO TMG O TUUEG
ToV deiktn Tapovctdlovy ToAAEG dakvpdvoels. H kdbe tiun
yopaxtpilel TIg emKpoToHoEG KAPIKEG CLVONKEG TO GLYKE-
KPLULEVO pNva.

6. X YNOYH- XYMIIEPAXMATA

g (o TpooTdheln Vo avadELYTOVY KoL VO, EETEPUCTOVV
To. TpofAHaTe TOL Tapovcialay Ta dikTva ToL TAPEADO-
vtog, aAAd Kot va a&lomomBodyv o1 SuVOTOTNTEG TOV VEDV
TEYVOAOYIDV,, eykatactddnke to diktvo METEONET, mov
OTOTEAEL L0l OTTO TIG TPATEG TPOGTADELES Y10, TNV OAOKAN p®-
pév dlayeiplomn TG VOPOUETEMPOLOYIKNG AT pOPOpiag, On-
Aadn T cvAloyn, amobnkevon, enelepyacio Kot TpodOnon
NG TOPUYOLEVIG TANPOQOPING, O £va. VIO GVOTNHO Ol
0oy kéC aAANAEVOETES OL0OIKOGIES.

e 0Tl apopd TNV TEPLOYN TS ABNVOC, 1| CUCTNUATIKA
HEAETN Kol KATOVOMON TNG XPOVIKNG Kol Yopkng e&EMENG
TOV HETEMPOAOYIKMV KO KAMUATIKOV HETOPANTOV propel va
odnynoet otov kabopiopd PETP®Y Kol OPAGEMV OV TPEMEL
va AneBodv ya ) BérTio dwyeipion ko avamrtuén. Ta
va yivel, OU®G, KATL TETO0 YPELALETOL 1] YVAOT] TOV YEVIKOD

VoPadpov, mov SEMEL TO. KAMUOTIKA YOPUKTNPLOTIKG TNG
TEPLOYNG-

O upaticdg delktng ivat to gpyoieio, mov cupPdiiet
OTNV TUTOTOUWEVT] TEPLYPAPT] TOV KALATIKAOV GOVON KOV
TOV EMKPOTOVV GE i TEPLOYN. Me ToV VTOAOYIoUO TV KAL-
LOTIKAV OEIKTAV apyIkd oto onpeior 6Tov €yovv cvlAeyDel
TOL LETEMPOAOYIKA SEGOUEVO KOLL OTT) GUVEYELDL UE TNV ETLPOL-
VEWKY OAOKANPMGY TOLG OTIV EVPVTEPT TEPLOYN HEAETNG,
EMTVYYAVETOL 1] ATOO0CT TNG TEPLOYNG o€ Katnyopieg. Ot
Kot yopieg autég amoTeAoOV TNV eppnveia TV aplOunTiKdv
OTOTEAEGLAT®V TOV EKAGTOTE OEIKTN Kot TapdAIN Ao Tapa-
TEUTOVV OTOV GECO YOPAKTNPICUO TNG TEPLOYNG, OVAAOYD
LLE TO TL EPLYPAPEL O SEIKTNG.

[Tépa amd Tov VTOAOYIGUO TOV KMUATIKOV SEIKTMOV OTNV
TAPOVGO PEAETN EYIVE LU0 EPEVVO Y10l TOVG PLOKAUATIKOVG
OelKTEC, 01 0TTOI01 EYOVV VO KAVOLV LLE TNV TEPLYPAPT TNG ETL-
dpaong TV KAMPATIKOV cuvOnkdv otov dvBpmmro. O deiktng
dvopopiag (heat index), o Wind Chill Index, o Insulation
Predicted Index kot o Summer Simmer Index givat kdmotot
amd TOLG TOAAOVG PLOKAOTIKOVG SEIKTEG TOL VIAPYOLV
ot ovyypovn Pipioypapio. OAeg ot TYEG TOV TAPATAVED
OEIKTMOV £YOVV VL KAVOLV UE TNV QVTIANYN TOL avOpOTIVOL
OOUATOG OTIG OLAPOPEG TAPAUETPOVG TOV KAILATOG, InAadn
v TO YEWDVO TO pOLYO EVOC OTOLOV TOPEYOVY G’ QUTOV
NV KOTOAANAN Oeppikn povoon 1 10 Teg achdvetor Evog
avBpmmog avaloya pe TG TYEG TS Beprokpaciog To Kado-
KOipl Kot TO TOG TPEMEL VO, SLOPLAGEEL TOV OPYOVICUO TOL
a6 1 Oeppominéio.

A&iler vo onpewmbei mog n ProkApotikn diepedvnon dei-
yveL 6TL M guplTepn meptoyn g ABMvog yopaktnpiletol and
oM KOAEC KMUOTIKEG cuvOfkes. A&loonpeimtn avapopd
yivetot kot 6”7 €vav SEIKTN TOV APOPA GTOVG PAVES TNG TOV-
PLOTIKNG TEPIOGOL KOl TOV £)EL KOTUOKELOOTEL KabBapd Kot
HUOVO Y10 TOVPLGTIKN YPNON.

O Tourism Climatic Index (TCI) mov givar cuvdvaopdg
TEVTE KMUPOTIKOV TOpOUETPOV EXEL EEAPETIKG ATOTEAEC L0
Ta. Ao Vv enelepyocio mpokvmtet [4] 6T o1 KApotoloyL-
k&G GUVONKEG Yo TV TTeployn TS ABMvog eivor amd KoAEg
€mg kat Wavikés. O vroloyiopodg tov deiktn TCI Ba mpémet
UEAMAOVTIKG Vo TPy LatomomBel yio. OAOKAN P TNV NTEP®-
TIKN XOPO. KO TO VI|GLOTIKO GCOUTAEYHLOTO, DOTE VO OVOOEL-
00OV TOTOTOMUEVO, ETGTNIOVIKG GUUTEPACLOTO YOl TG
Woitepo. KOAEG GUVONKEG OV EMIKPOTOLV OTNV TATPIOA
pog, n onoio. GAAwote amotehel TOAO EAENG exaTOpLPIOY
EMGKENTAV.

Téhog, Bo mpémel va avapepbel kot n peydin xpnoiuo-
mra tov cvotnudtov [eoypapikodv [IAnpopopidv mov pe-
TATPETOVV TIG OTUELNKEG TWEG TOV OEIKTAOV 08 Bepaticong
yaptec. H emopaveiokn olokAnpmon tov deiktdv givat on-
LOVTIKT, V10Tl KOOIGTA EQIKTO TO VO EYOVLLE TANPOQOPIES YIo!
TIG KMPOTIKEG GLUVONKEG GE OTOL0ONTOTE GMUEID TOV YDPOL
EMBVUOVLE.
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Estimation of Areal Distribution of Climatic and
Bioclimatic Indices in Attica Region Using the
METEONET Network Data
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Abstract

This paper has as main objective the climatic and bioclimatic
investigation of the wider area of Athens that is defined by the fully
automated telemetric network of stations (METEONET), which
has been installed by the National Technical University of Athens.
The climatic and bioclimatic investigation of the study area was
accomplished by the use of climatic and bioclimatic indices. From
the wide spectrum of indices that exist, the appropriate indices
were selected in order to describe the climatic conditions of Athens
as well as possible. Firstly, the indices were calculated for every
hydrometeorological station and afterwards a surface completion
of data was realized with the use of Arc Map software, by applying
the interpolation method IDW. The results were many thematic
maps for every climatic index on a monthly basis. The spatial
depiction illustrates the climatic classification of the study area and
provides valuable information about climatic conditions.

1. INTRODUCTION

The investigation of climatic conditions interests not
only the sectors of science that deal with the study of
meteorology and climatology, but also those sectors that are
activate in the study of prevention and management of their
effects, since climatic effects influence the entire spectrum
of human activities.

For this purpose, a review of the international and Greek
bibliography shows that many researchers have proposed
different indices in order to achieve a detailed description of
climatic conditions in a study area. The climatic classification
that they propose is based on the statistical analysis of the
climate’s effect on various factors, such as the temperature
and precipitation conditions of a study area, the vegetation,
the human reaction, etc.

Firstly, the suitable indices were selected that describe the
climatic conditions of the Attica region in the best possible
way, given that most of the indices have been calculated by
Submitted: Sep. 18, 2006 Accepted: July 1, 2008

scientists abroad, based on climatic data that prevail in other
countries and continents. Afterwards, a surface completion
of data was realized with the use of GIS.

The mapping of climatic and bioclimatic indices based
on the Meteonet Network data resulted in the production
of many thematic maps that depict the effect of climate on
human beings and in relevant human activities. These maps
can constitute a useful tool in territorial planning and in the
balanced growth of urban areas.

2. METHODOLOGY

The laboratory of Hydrology and Water Resources
Management has developed an extensive automatic network
of hydrometeorological stations in Attica (METEONET).
The network consists of 10 automated telemetric
hydrometeorological stations, installed so as to provide
optimum recording of the weather conditions in the Athens
Metropolitan area (687 km?). The siting of the stations was
based on the following criteria:

(a) Meteorological, because the low barometric systems
arrive from the west, south-west or north-west;

(b) Elevation, so as to record the increased amounts of
precipitation in upland areas;

(c) Security, accessibility and infrastructure facilities;

(d) Topographical, according to the World Meteorological

Organization (WMO) regulations.

Each of the stations is equipped with sensors that monitor
weather conditions (precipitation, temperature, relative
humidity, wind and radiation); a data logger for recording
data; a transmission system; and finally an energy supply
unit. The measurements are analyzed and processed with
the use of suitable software, are registered in a database and
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afterwards they become accessible via the internet. Using
techniques of interpolation (Thiessen polygons, Kriging
etc.), the system estimates the spatial representation of the
weather conditions over the wider area of Athens.

Based on the Meteonet Network data, climatic and
bioclimatic indices were calculated for each station, after
which an interpolation of the stations’ measurements was
made using the Inverse Distance Weighted method, in a
GIS platform, so as to provide standardized maps depicting
the spatial evolution of the climatic and bioclimatic indices
within the research area. The resulting maps depict the spatial
distribution of climatic and bioclimatic indices and can be
used to assess quantitatively the impact of different regional
characteristics of the area’s climate regime (distance to the
coast, elevation etc.) and thus they can become very useful
tools for urban planning and management

As climatic index the Dryness Index of Martone was
selected and calculated. In addition, the comparative
study of the two greatest categories of bioclimatic indices,
the biometeorological (in this study, the heat index, the
wind chill index and the insulation predicted index were
applied) and the thermophysiological indices (the TCI
and the Summer Simmer Index were used), proved that
biometeorological indices, even though they require simpler
data inputs, cannot sufficiently describe the variations in the
sensible heat, perceivable by the human body; this is to be
expected given the complexity of procedures that describe
the relevant phenomena.

It was also proven that there is a wider variation in the
heat perceived by the human body during a single day, and
specifically in the winter months, as the incoming radiation
changes rapidly and hence it seems to influence human
bodies more efficiently, compared with the corresponding
period in summer.

The investigation of the spatial variability of these
indices, as well as of the indices related to the energy
demands of an urban area, can lead to concrete results in
regard to the actions that need to be implemented in order

to improve living conditions, and energy saving, two
parameters that, apart from their social importance, have
recently also acquired continuously increasing financial
importance.

3. CONCLUSIONS

A well-organized hydrometeorological station network
is a basic requirement for the monitoring and processing of
the relevant hydrologic and climate data, especially in urban
areas with high growth rates where all activities are related
and mutually influenced by the alterations of the natural
environment. Unfortunately, in Greece, there is still no
hydrometeorological station network organized under a main
administration that works through a unified scientific and
technical medium. Various State Services have established
sectional networks of specific coverage, so the standardization
of the equipment used or the procedures followed for all
services has not yet been achieved. The METEONET
Network constitutes one of the first efforts towards the
integrated management of hydrological information.

Recently, there is a strong trend towards using data from
hydrometeorological networks, not only for conventional
climatic or hydrological studies, but also for bioclimatic
studies. It is clear that the ability of these networks to provide
reliable data for further processing in various fields depends
on the quality and kind of instruments installed and also their
correct placement, which is based on specific criteria. More
specifically, in this paper the bioclimatic investigation of
Athens has shown very good results as concerns the effects
of climatic conditions on human beings, which means that
the wider region of Athens is characterized by very good
climatic conditions.

Finally the utility of Geographic Information Systems
should be underlined, as concerns the interpolation of
calculated indices and the production of thematic maps.
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