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Hepidnyn

H rmopodoa epyacio Exer w¢ kdplo oto)0 THY KWOAOIKOTOINOH TOVD
KAluaTog atny weployn ATTIKNG UECO OO THY EKTIUNGH LU1OS OEIPOS
KAipatik@v kot frokiuatikov  mopouétpwv. H diepedvyon omny
mepLoyn  ueAétng
TOPOLETPOV TOV OTAVIOVIOL 0Tl Oedviy fifflioypagio kai eivor

TpayuoTomominke [  TOV  DTOAOYIOUO
ovpfaror ue tg KApotikés ovvOnkes mov eXKPOTOOY oty ATTKI.
[0 T0 6KOTO AVTO YPNOLLOTOINONKOY TOL UETEWPOLOYVIKG, OEIOUEVO.
EVOG OIKTOOD aVTOUOTWY THAEUETPIKWOV otobuwv (METEONET) o
omoio Jeitovpyel ue evbovy tov Epyactnpiov Ydpoloyiogs tov
E6vikod wm  ypRon  Tv

HETEWPOAOYIKWDV OEOOUEVV TWV TTOGUDY EYIVE O VTOLOYIOUOS

Metoofrov  Ilodvteyveiov. Me
TV emAeyuévay Selktddv oc onuEloky Paon koi oty ovvEKELQ
TPOYUOTOTOINONKE ETLPAVEIOKN OAOKANPWON OTHY TEPIOYN TOD
Aekavomediov e Atnikng ue wm ypnon Zvotiuoros Iewypopikng
IDnpopopiog (ArcMap). To tehixé amotéleoua nrov n mapoywyn
TANO0VS YopPTOV YWPIKNG OTELKOVIONS VIO, OAODS TOVS KAUATIKODS

OEIKTES 0€ UVIOLO YPOVIKO P
1. EIZATQI'H

H dwrpedvnon 1t0v  KMpotik@v — ocovOnkov — mov
EMKPOTOOV GE IO TEPLOYN OEV EVOLOQEPEL LOVO TOVG
KAGOOLG TNG EMGTAUNG OV OGYOAOVVTOL UE TN UEAETN TNG
dnmovpyiog kot NG

(QOVOUEVOV, AL TO GOVOLO TG Kowvamviag dedopévou 0Tt

e&éMéng  tov  avtictoywv
0 EMKPOUTOV KOPOG KOl TO KApo yevikotepo, &ival
mapdyovieg mov ennpedlovv oxeddv 10 oOVoro TV
avOpOTIVOV dPUCTNPLOTHTOV.

H emoxonmon ot debvn ko edinvikr| Bipioypaepia,
delyvel 0Tl apKeTol €pELVNTEG EYOVV TTPOTEIVEL d1APOPOLS
delkTeg TPOKEWWEVOL VO EMTUYXOVY MO KOOKOTOMUEVN
TEPLYPAPT TOV KAMUOTIKOV CLUVONK®OY TOL EMIKPUTOVV GE
po wepoyn [7, 8, 9, 10, 12, 13, 14].

katatdéelg mov mpoteivovy Pacilovial otny enidpacn tov

Or Khpotikég

KAMpatog og  mowilovg — mapdyovieg,  OmMOG  TO
Oeppoxpactorkd Kot BPoyopreTpikd KoOEoTMS TG TEPLOXNG,
N Braoton, n avBpdmvn avtidpaon k.a. [2].

Agdopévov 0Tl 01 TEPLECOTEPOL AMO TOVG KALULOTIKOVG
delkteg g PProypapiog €xovv avoamtvyBel pe Pdon
KMUOTIKG SESOUEVO TOV EMKPOUTOVY GE GAAEG TTEPLOYES TNG
s, emhéybnkov ot deikteg ekelvol mov mEPLypAPOLV LE
TOV KAADTEPO SuVATO TPOTO TIC KMUOTIKEG GLVONKEG OV
EMKPUTOOV GTNV ATTIKY. TN GLVEYELN TPAYLATOTOMONKE
0 VTOAOYIGHOG TOLG GE ONUEWKN Paon pe ypnion Tov
HETEDMPOAOYIKADV OESOUEVOV TOV SIKTOOV TMV OWTOUOTMOV
mAepetpikdv otobpov (METEONET). H emoaveiokn
OAOKANPMGT TV GMUEWK®V JEIKTOV £YIVE HE TN XPNON
Yvomuatog IN'emypagikng ITAnpogopiag (ArcMap).

H yopum
BlokAMpotikdv deiktdv, ot omoiot oyetiloviol GuecH e

OMEKOVION  TOV  KAUOTIKOV Kot

TNV €NIdPACN TOL KMUOTOG 6TOV AVOPOTO Kol GE GUVAPELG
pe ovtdv dpaoctnprotntes, umopel vao amoteArécsl €va
YPNCIUO EPYOAEID GTO YWPIKO TPOYPOUUATIOUO KOL GTNV
LGOPPOTNLEVT AVATTUEN LG AOTIKNG TEPLOYNG.

Y10 EZynuo 1 mopovoidleton M mepoyn  MEAETNG
GUVOMKYG  ékToong mepimov 687 km®. H meployn
OVLOLOOTIKG TEPIAAUPAVEL TV EVPVTEPT| TTEPLOYN TNG TOANG
™me ABNvocg Kot avikel 610 Yoatikd Awapépiopo g
Attikng [4].

Zynua 1: Xaptne Atukig
Figure 1: Map of Attica
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Zynua 2: Xowpixy kazovour owctoov METEONET
Figure 2: Spatial distribution of METEONET Network




Ot otaBpoi eivar kotdAAnio eEomhopévol yio ™V
ovtépatn pétpnon ové dekdAemto TV 0KOAOLO®V
petapAnT@v:

= Bpoyomtoon

= Ogppoxpacio

= Yyetkn Yypooio

= Taydmro, dievbvvon Kot purr] avEHOL

=  Hloxn axtwvofoiio

= KoaBapn aktivoPfoirio

= AugpKelo NALOQAVELNS
Ta yopokmpiotikd tov 0écemv  €ykaTAOTAONG TOV

otofumv divovtat oto [ivaxa 1.

ITivoxag 1: Oéoeig eykoraotaons oiktvoo METEONET
Table 1: Places of the stations of METEONET Network

®éon Yyoépetpo Yvvretaypéveg (ET'ZA '87)
(m) X (m) ¥ (m)

Zoypboov 181 481137,0 4203010,6
Mevidt 210 476525,5 42173942
YPutdAreto 20 463569,2 4199167,6
EAAMViKo 6 4755373 4194336,4
HAwovmoin 206 478845,12 4196491,25
Mavdpa 258 461612,23 4219259,46
TaAdtol 176 478560,86 4208815,54
Tevtéln 729 487886,13 4215140,08
TTwcéppu 133 493588,36 4205655,86
Ave Atdowr | 184 470969,29 4213921,93

Mo mv emioyn tev mopamdveo Béceswv, eAedncav
voyn kprmpia: (o) KataAAnAdtrag g 0éomg, pe Baon
TG mpodaypapés tov Ilaykdopiov Mete@poroykon
Opyoviopod (World Meteorological Organization, WMO),
(B) acedielng TV €yKATACTACE®V KOL €UKOAING OTNV
npocPaon (mpotydvion Béceig mov Ppickovial Kovid g
dnpodoa puriacodpeva Ktipla) kot (Y) VYoUETPOL, dNANdT
ot otafuoi vo givar tomobetnpévol e dLaQopPa. VYOLETPO
wote va givar duvotn M ektipmon ¢ petafoing Tmv
petapintov (ko edikdtepa TG PPoyng) CLVAPTNCEL TOVL
VYOUETPOV.

Axoéun, ot mpodiaypapéc tov WMO mpofiémovy mwg,
Yoo TNV HEAETN QOVOUEVOV TOMKNG kApaxog (7.
katalyidmv) 1 yopobéton tov otobudv OBempeitan
Kpiom,
OVTITPOCMTEVTIKOTNTOG UIOPEL va gival TOAD peyoldtepo

apov  t0  oedipa  Ady®  eAlmolg

ond ekeivo mov avapévetoar omd 1O KABe Opyovo

pepovopéva, [3, 5]. Qg ek tovtov, Kabe oTabudg TPENEL VoL

KoAOmter  éktaomn oktivag 10 km  tng  meproyng

evOl0QEPOVTOG N Katl Atydtepo. Tlpdypatt, 6nmg eoivetol
o010 Xynpoa 3, 6Aeg ot Bécelg eykatdotaons TV oTabumV
tov Siktbov METEONET wkavomoiovv 10 mopamdved
KpLplo.

Ot Béoeig emAéyOnkov @ote vo, givor pokpld omd
dévipa, Ktipto, Toiyovg N GAAA eUTOSLO, OYL LOVO KOTA TNV
@Aaon NG EYKUTAGTOONG TOV OTOOU®V OAAG Kol ©TO
HEAAOV EXTIL®VTOG TIG TOAVEG OAAOYES OTIG YPNOELS YNG N
670 VYOG TV KTIPI®V otV TTEPLoy YOP® and t0 6TodUd.
Sopewvo pe tig mpodaypagés tov WMO, n andotoon
omolovVoNToTE  gumodiov  amd tov  otoOnTpo NG
Bpoyomtmong mpénet va givar peyadbtepo omd 10 STAdoilo
VYOG TOV EUTODTIO0V.

Ta 6pyava gykatactddnkay oe £50.0o¢ katd to duvatdv

EMINES0 KOl  OVIITPOCOREVTIKO TNG TMEPWOYNG, EVD

mepippadn
nwpodiaypapéc. Amoxkieiotnkay Bécelc mov Ppickoviov ce

KOTOOKEVAOTNKE oOUPOVO  HE TG

TEPLOYEG LE LEYAAEG KAIOES Kot KOIMOTNTEG, KOOMG eKel oL

TOPOTNPNOCEL, UTOPOVV VO TOPOVCIAGOUV  GMUOVTIKA

cOAOALLOTO.

Zynuo. 3: Xewpixn kdioyn otobudv ouxrooo METEONET
Figure 3: Spatial cover of the stations of METEONET Network

3. KAIMATIKOI AEIKTEX

Ot «upotikol  dgikteg TVMOTOOOV TG  KAUOTIKEG
cuvbnkeg moOv emkpaTOOV GE o mEPoy. Me Tov
VTOAOYIGUO TOVG 68 oMuenkn Paon (oTovg otadpoids dmov
€xovv cvAdeyfel T PETEMPOAOYIKA dedopéva) Kol TN
CUVEXEWD LIE TNV EMUPOVEIONKT] OAOKANPMOYN TOVG OTNV
TEPLOYN HeAETNC,
Katnyoplomoinon g mepoyng avaioyo HE TIG TIHES TOV

gupLvTEPN EMTLYYOVETOL n
EKAOTOTE OEIKTN KOl O GUEGOG YOUPOUKTNPIGUOG TG [4]. T

GUVEYELDL TEPLYPAPOVTOL Ol  KMpotikol Ogikteg  mov

YPNOLOTOWONKAY GTIV TOPOVGO. EPYAGIaL.



3.1 Agixtng Enpotnrog (Martone)

Ot tipég v 1o deiktn Enpdmrag (Dryness Index of
Martone, IDM) vroloyilovton pe Bdon tig oxéoeig (1) xon
(2) mov epoppolovtar yw €tcl0 Kot punviaio Prpo

avtiotoryo:
I1=P,/(T, +10) (1
I1=12P/(T+10) 2)

omov P, P m emota Kot punvioio. KOTOKPNVIo 68 mm
kot T, T emowa kou pnviaia Ogppokpacio aépa og °C.

Ta oOpa mov egpunvedbovv to deiktn IDM ko
yopaktnpifouv to Khipa g mepoyng sivar: mord Enpod (0-
5), Enpo (5-15), nui&npo-pecoyeiaxd (15-20), pétpia vypd
(20-30), vypo (30-60) Kot ToAD vYPO (>60).

3.2 Agiktne Enpoétnrag (Pinna)

Ot tipég yuwo to deiktn Enpoétrtog Pinna vroloyilovton
pe Béon ) oyxéon:
I=1/2-(P, (T, +10)+ (12 -P, AT, +10) (3

onov Ps P, m Bpoyodntwon tov Enpotepov Piva Kot M
péon emota Bpoydntwon oe mm ko 7y, T, M Oepuokpacio
oV ENpotepov pnva kot 1 €tota Beppoxkpacio aépa ce
°C.

Otav ot tég tov deiktn eivar I<10 tote t0 KAipa
yopaktnpifetor wg Enpod, evd dtav woydel 10 <1< 20, 10te

T0 KAlpa yapaxmpiletar og nuiEnpo-puecoyelaxod.

4. BIOKAIMATIKOI AEIKTEX

>t o1ebvn PBProypagio, vwhpyel €vag mOAD pEYAAOG
appog Prokipatikdy deiktov. Qotdco ot deikteg avtol
propovv va tagwvounfovv coe dvo peydreg Katnyopies:
TOVG PlOoUETEMPOAOYIKOVE Kol TOVG OepLOPLGLOAOYIKOVG
deiktec.

4.1 Bropetemporoyikoi deikteg

Ot Propetemporoyikoi deikteg (Heat Index, Wind Chill
Index K.0.) a&l0mO0VV LETEMPOAOYIKA OESOUEVO YioL TNV
TEPLYPAPT TNG EMOPACNS TOV KALATIKOV GCLUVONK®OY GTOV
avBpomo. Ta dedopéva oL YPNCLOTOOVVTIOL GLUVIOW®G
glvaor n Oeppokpacio, 1 oxeTIKA vypoaocic, 1N MAMOKN
aktwvoforio kot 1 ToydnTa avépov. H amiotnta mov
yopoktnpilel Tovg deikteg oLTG TG KaTtnyopiog amotelel
ONUOVTIKO TAEOVEKTNILO TANV OU®G ovTol dev Aapfdvouv
VIOYN TNV SPOPETIKY AVTATOKPIOT TOV avOpOTIVEOV
opyavicpov (my. Adyo nhwiag, @OAOL) ot 1d1eg

Khpatikég ouvonkeg [1].

4.1.1 Agiktng dvoopiog (Heat index, HI)

O deiktng Ovogoplag exTind  pio  QOVOUEVIKY
Oeppoxpacio, dniadn ™ Oepuoxpocio mov acOavetol
€vag 0KkTNG 6T0 TEPPAALOV, GLUVIVALOVTOG TNV HETPNUEVN
atpoc@apiky Beppokpacio e ™ oyetikn vypacio. Onwg
glvat yvwotd, 10 avOpdOTIVO GO0 PUGLOAOYIKE WOyETOL
pécm tov 1Wpmta. Kotd myv epidpoon 1o copo amofdiiet
vepd, to omoio otn ocvvéyeln eEatpileTon amofdAiovtog
Oeppotra a6 10 avlpodnivo chpo 6to TepPdiiov. Otav
N oyxetikn vypacio eivar vynAn, o pvBudc efdrtiong
UELDVETOL [E ammoTéAEGLO, 1) BEpproOTNTO VO 0TOPAAAETOL g
piKpdtepo pulud and to cOP Kot To GTopo va EYEL TNV
aicOnon 6tL 1 Oeppokpacio eivor peyolvtepn amd TV
TPOLY LLOLTIKT.

KofBdc avéaver m Ogppoxpoacio, 1 KavotnTto TNg
ATUOGPOPOS YL GLYKPATNOY TNG vypaciag ovEdvetot
OAMG M OYETIKN VYpooia peidvetal, Bewpdvtag OTL M
mocoTNTA. TV  LOpaTU®V Topopével otabepr. ‘Etot
Oswpeitor aniBavn M towtdOXpovN VIAPEN VYNANG TIUNG
Oeppoxpaciog Kot oyeTkng vypaciog (m.y. Oeppokpaciog
40°C xar oyetikng vypooiog 90%), apol avtd Ha onpoive
oty
Oeppokpoaoieg

acvvfioto  peyaiec  moocdMTEC  LOPATUDV

atpécQapa.  XvvAbog ot pEYGAES
mapovclalovial og PéPn Hokpld omd T 0dAacca, 6Tov 1
mapovoio vopatUdY givar TEPLOPIoUEVT.  AvapépeTal
YOPOKTNPLOTIKA OTL 0 HEYLOTOG deikTng dSuGPOPIOG TOV ExEL
puetpnOei uéypt ofuepa frov 80°C kol mPoLkLyEe ®C
ocuvdvaopog  Beppokpaciog aépo 42°C Kol OYETIKAG
vypooiag 67% (mpaypoatomotdnke oto Dhahran g
Yaovdwng Apafiag otig 8 Ioviiov 2003).

O deiktng dvoopiog (HI) divetor and ™ oyéon:

HI=T vy 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)* yio T>68°F (20°C)  (4)

omov Tn Oepuokpooio mepiparrovtog (°F) kaw RH 0

oxeTikn vypasia (%).

4.1.2 Wind chill index (WCI).

O delktg WCI kwdwomotel v omdAewo Bepprotntog
TOV ovOpMOIOV KATA TN YEWEPV] TEPIOOO OE WHOVADES
W/m®. pe v peioon g

Oeppoxpaciog kot v avénon g tayvtnTog avépov. Ot

O deikmg av&dveton

Tipéc tov WCI dev givan ioeg pe TNV TPOyUATIKY DAL
Oeppomrog and tov avlpomivo opyavicpd. O deiktng
VROAOYILETAL GOUPMOVO LLE TNV TOPUAKAT®D GYEOT:



WCI= (10 *V %>+ 10,45-V ) *(33-T) *1,163  (5)

omov V' m taydmta tov avépov oe m/sec kor T m
Oeppokpacio Tov aépa og °C.

H Beppukn| aicOnomn tov avBpmdmov avaioya pe Tig TIHEG
tov WCI, divetan otov Iivaxo 2.

Iivoxag 2: Tiués WCI
Table 2: Values of WCI

Tipég WCI Kotnyopieg

move omd 2326 Topa TOAD TOYOUEVOS
1628-2326 TOYOUEVOG

930-1628 KpLOG

581-930 dpocepodg

232-581 GveTOg

116-232 Ceotdg

58-116 KoTog

Kéto amd 58 TePaA TOAD KOVTOG

4.1.3 Iclp — Insulation predicted index

O deiktmg Iclp mpoodiopiler mpooeyyloTiKA TNV
mpoPremdpevn Tiun g Oeprukng povoong mov o mpémet
Vo TOPEYOVV TO, EVOVLLOTA, DOTE TO GTOLO VOl JLALTPTOEL TN
Oepukn tov dveon. O deikg Iclp mov elonydnke and Tovg

Burton & Edholm [6] vroioyiletar coppova pe t oxéon:

_0,082-[91,4—(18-1+32)] 1 (6)
(0,0174-M) (0.61+19-v*%)

omov ¢t 1 Ogppokpacio tov aépa oe °C, M o

Iclp

petaporopdg o W/m? pe mpoemheypévn tny 135 W/m?
Kot v 1 Toy0TNTO TOL VELOV GE m/s
H katnyoplromoinon tov koipod ovaAoyo pe TIG TYEG

tov Iclp, mapovsidlovtar otov [ivaxa 3.

Iivoxag 3: Tiués Iclp
Table 3: Values of Iclp

Tipég Ielp Katnyopieg

wéveo ard 0,30 oAb (eoTdG

0,30-0,80 Ceotdg
0,80-1,20 0VOETEPOG
1,20-2,00 dpocepdc
2,00-3,00 KpvOG
3,00-4,00 TOAD KPVOG

4.2 Oeppo@uororoyikoi dgikTeg
Ytoug Oepprouctoroyikohs Ogikteg, 1 eKTiUMoM NG
enidpaong Tov KAMpoTog otov avBpdmvo opyavicuo,

yivetol pHE TNV CLYKPTIKY BEDPNOT TOL GLUVOAOL TMOV

Oeppikdv  mopoaydviov. Me 1t ypfion Tovg yivetal
povtglomoinon tov avlpomivov tcolvyiov BeppoTnTog.
OepUoPLOI0A0YIKOL BE@POLVTAL EKEIVOL O1 OEIKTEG TTOV MG
dedopéva  €10600V  OmOITOOY KOl YOPOKTNPLOTIKG NG
avBpmdnvng euotoroyiag (MAtkia, @OAO, €viaoT €pyaciog
K.T.A.) [1]. To mAeovéKTNHO TV SEIKTOV AVTMOV GLVICTOTOL
67O YEYOVOG OTL amalTovV ¢ dSOUEVA €GOS0V TIG TALOV
KOWEG LETEMPOLOYIKES TOPOUETPOVG, OnmG: Beplokpacia,

GYETIKY VYPOCi0, ToOTNTO AVELOV Kat 0KTIVOPBOoALa.

4.2.1 O égiktng TCI

O deikmg TCI eivor Wwaitepo oNUOVTIKOG  YloL TOVG
ta&dubteg oL Ppickovial e dAPopa HEPT TOV KOGLOV
Kot o€ dtapopetikés meptddovg tov £tovg. O deiktng TCI
glvar  évog  oLVOVLAGUOG TEVTE  TMOPOUETPAOV, TPLDV
ave&apttov Kot 600, ot onoieg amoitodv ProkApaticong
ovvovacpovg [6]. Zvykekpiéva o degiktng vroloyiletan
amo T oxéon:

TCI =8-Cld +2-Cla+4-R+4-S+2-W (7)

oOmoV:

Cld o nuepnoiog deiktg mov vroroyileton amd v T}
péytotn nuepnota Beppoxpacio aépa kot and v eAdylot
nuepnoto oyeTikn vypacio RH (%)

Cla o nuepnolog deiktng mov vroloyiletor and tn péon
nuepnota Oeppokpacio agpa T, (°C) kot amd ™ péon
nuepnota oyetikn vypoacio RH (%)

R m Bpoyn oe mm

S nuepnowa ddpkela g nitakng axtvoPforiog (h)

W n péon toydnTo ToL avéRov (m/sec)

Ztov Ilivaka 4 mopovstdleTal 1 KATyoplomoinscn Tov
deiktn TCI yia t1g 016p0opeS TYEG TOV.

Hivaxag 4: Katnyopieg TCI
Table 4: Categories of TCI

ApOunTikég Typég deiktn [Ieprypapun xatmyopia
90 ¢émg 100 Wwovikn

80 £mg 89 apom

70 éoc 79 TOAD KOAN

60 ¢wc 69 KoAN

50 éo¢ 59 OTOOEKTT

40 éwg 49 OpLOKN

30 éwg 39 dvuopevng

20 ¢mg 29 oA duopEVNG

10 éwg 19 e&apeTIKG SLOUEVIG
9 émc -9 advvon

-10 éwg - 20 advvorn



4.2.2 O é¢iktng Summer Simmer Index (SSI)

O deiktng Oeppukng dveong-Summer Simmer Index
(SSI) éxer ewocaydei
Oeppodmrag kot Yoéng tov HILA. (ASHRAE) kot €yet

emkvpmbel pe avardoelg kot Sokipég amd to Iavemotuo

ond 10 Ivotrtovto Mmnyovikdv

tov Kévooac. O SSI ektipd v mpaypatikn Beppokpocio
OV  oBAVOVTOL TO. GTOWO, TPOCQOEPOVTAG Li0L EVKOAM
avayvopicun mTPoewdonoincn Y. Toug Kvdhvovg Tov
gykopovel 1 ékbBeon tev  avbpomwv ot (ot
(www.summersimmer.com).

O deiktng SSI vroroyileton amd ) oxéon [14]:
SSI=1.98: [T(F)—(0.55-0.0055 (RH))- (T(F)—58)]-5683  (8)
onov T(F) n Bepuokpacio tov aépa oe F° ka1 RH (%) n
GYETIKN LYPOCiOL.

Ytov Ilivaka 5 meptypdpetat 1 ovtidpacn Tav atdpmv
o115 Stakvpdvoelg g Beppokpaciog mov e&dyetat amd To

deikn SSI.

Iivoxag 5: Tiués oeixtn SSI
Table 5: Values of SSI

SSI Tyég SSI Tég Ogpukn avtiAnymn
(°F) ‘0
70 éwg 77 21 éwg 25 Ta dropo ocOdvovtan
GveTa, OALG EAOPPDG
dpooepd
77 éwg 83 25 émg 28 Ta dropo acOdvovtan
OPKETA AVETOL
83 éwc 91 28 émg 32 Ta dropa ocfdvovron
OPKETA AVETAL, AAAG
ghappag Leotd
91 éwc 100 32 éwg 37 av&dvetal n dSuopopia Tov
Ta dropa TNV acbdvovron
¢ {éom
100 émg 112 37 éwg 44 kivévvog nilaong kot
Oeppucng katamdvnong amod
mopatetapévn Ekbeomn Ko
SpacTNPLOTNTO GTOV A0
112 émg 125 44 ¢mg 51 gyKvpovel Kivduvog
Oeppomingiog kot peydin
dvcopia ota dropa
125 émg 150 51 éwg 65 peydiog kivduvog

Oeppominéiog edkad yio
dropa adVvopo M
NAKIOUEVA 1) PIKPE TOLO1E

5. E®APMOTI'H AEIKTQN

H epappoyn tov xMpotikov kot Tov PoKAaTKGY
SeIKTOV OTO  OIKTLO  TOV  CLTOUATOV  TNAEUETPIKDV
otofpmv (METEONET) oty meployn perétng €yve péom
mg yprong Zvothiuotog [emypapung ITAnpogpopiog. Ot
pébodor  yopwKNG  OMOKANPOGONG TG  GMUELNKNG

mpopopiag mov eEETACTNKAY TPOG  EPAPUOYH OTO

mhaicwe tov XIIL, eivar ou Kriging, Spline «ot

otofpopéveov  avtotpdéeov  amootdoewv  (Inverse
Distance Weighted) [11].

Kat ot tpeig amotelovv pebddovg mapepfoing mov oty
ovoia mpooapudlovv o emipdvela, 1 omoia dEpyeToL
akpifog omd to onueio ¢ dwbéoung mAnpogopiag (tn
0éon tov otabuov pétpnong). H emodveld ovt
ouvictotar amd ynoeideg (pixels) o6mov oe Kobepd
vroloyiletan Ty g petopantng. H npocéyyion g mo
afl0MOoTNG KOl TO  OVTITPOCMOREVTIKNG  EMQAVELOG
kaBopiletar amd ™ PEATIOT EMAOYT TOV TOPAUETPOV YOl
KaBepid and tig peboddovg mapepforng. Tehwkd emdéydnke
N pébodog aueong olokAnpmong IDW yia tv yemypopikn
KOTOVOU] TOV VOPOUETEMPOAOYIKDV UETARANTOV NG
TOPOVGUG EPYACIOGC.

Ot yapteg v o deiktn Martone givor oe punviaio frpa
Kol EVOEIKTIKG Topovctdfoviar oto Zynuo 4 amnd T0

Defpovdpro émg tov Iodvio tov 2005.
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Zynuo 4: Xwpikn areicovion tov ocikty Martone yio tovg unveg
Defipovapro — lovvio tov 2005
Figure 4: Spatial representation of index de Martone from
February’05 till June ‘05

apampodvrag Tovg ¥épteg oto Zynuo 4 SamceTOVETOL
0Tl, Ol OLOKLUAVOELG TOV TWWAV Tov dgiktn Martone oTig
neployés tov otafumv  elvar onpoviikés. H  yopw

OAOKANP®ON TOV TY®V OUTOV OIVEL TOV YOPUKTNPIoUO



‘mold Enpd’ vy tovg unveg Defpovdpio Ampidio Kot
Iovvio tov 2005 ko ‘Enpd yw tovg pnveg Méptio Ko
Maduo tov 1610V étovg.

Ot yépteg yuo To deiktn Pinna vmoloyiotnkav o oo
Baon kot mapovoidlovior oto Zynuo S5y to £t 2005
kot 2006.
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Zynua 5: Xopixn oxetovion tov ogikty Pinna yio to. étny 2005 kou
2006

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

Ioyber 6Tt Yo Tipég Tov deiktn Pinna I < 10 1o KAipa
yopoktnpiletor g Enpd. Zopeova pe 10 Zyqua S dgv
mapatnpnOnke movbevd T Tov delktn peyoAvTEPN TOL
10, omdte TO0 KAMpO TG TTEPLOYNG MEAETNG yopakTnpileTot
Enpo.

O yéptec v to dgiktn dvceopiag oe pnviaio PrApa
mapovoidlovial oto Zynua 6 and 1o Defpovdplo Emg Tov
Iovvio tov 2005.

Amd 10 Zyqua 6 Kot YEVIKOTEPO OO TOV LIOAOYIGUO
oV JglkTn SLVCEOPING TPOKVITEL TO GLUTEPOCHO OTL Ol
Tiwég Tov  Ogiktn avtoy glvor peyaAdtepec amd T
Oeppokpacio Tov aépo HOVO YIOL TOLG WAVES ONO TOV
Ampiho éwg kat Tov Zentépfpto.

Y10 Zyfuo 7 mopovotdlovtol eVOEIKTIKG O YUPTES TG
EMPAVELNKNG OAoKANpmoNG Tov Tdv tov dgiktn WCI
am6 to Pefpovdpro £wg tov Iovvio Tov 2005.

Ot tég tov deiktn WCI exppdlovv 1™ Beppikn
aicOnon tov avlpdOTOL YPNCIUOTOIOVTAS THV EVOVGT TOL
®G LOVOTIKO.

Soppmvo pe tig kamnyopieg tov Iivaxa 2 g&dyovtot ot
katnyopieg Oepuicng avtinyng yw kdbe pnqva Omov

Kopaivovtot amd dvetog puéypt (eoTOG.
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Zynua 6: Xwpikn aneikovion tov OgikTy dvopopiog Lo TovS UIVES
Defpovapro — lovvio tov 2005

Figure 6: Spatial representation of heat index from February’05
till June ‘05
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Zynuo 7 Xopikn omewxovien tov ogikty WCI yio tovg unvesg
Defpovapro — lovvio tov 2005

Figure 7: Spatial representation of index WCI from February’05
till June ‘05



Yt0 Zynuo 8 amewkovifetal 1 yOPIKY KOTOVOUTY TOL
delkmn Iclp evdewtikd ywo o Sotpa amd PePfpovdplo

€w¢ lovAio Tov 2005.
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Zynua 8: Xwpikn omewkovien tov ogiktny Iclp yio tovg piveg
Defipovapio — lovvio tov 2005

Figure 8: Spatial representation of index Iclp from February’05
till July ‘05

A6 T0Vg XAPTEG 0VTOVE KOl COLPOVOL LLE TIG KOTNYOPIES
tov Ilivoxe 3 ovvdyoviow ot axdAovbeg katnyopieg

Oeppukng avTiAnyng yio KGO pnva:

Mnjvag Ogpuwi] avridnyn
= DeB-05 TOAD KpYOG
= Mép-05 KpvOog
= Amp-05 KpVOG
= Mda-05 KpvOg
= Jodv-05 dpocepog
= JovA-05 dpocepog

O tég yu to deiktn TCI vmoroyilovtor ywa Tovg
puAveg mov Be®povvTal TOLPIOTIKOL YL TNV TEPLOYN,
Miadn omd Mdaptio €og kar Oktdfpo. H yopiy
amekovion tov ogiktn TCI mopovstaleral evogKTIKG GTO
Zynpa 9 yu toug uveg Mapto €og lovato tov 2005. And
v enefepyacio tov deiktn tourism climatic index TCI
TPOKVTTEL OTL 01 KAMUATOAOYIKEG GLUVOTKES Yo TNV TEPLOYN

g ABMvog eivol and Kolég Emg Kat WOOVIKEG.
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Zynua 9: Xwpikn ometxovien tov oeikty TCI omdé Maptio éwg
loblio 2005
Figure 9: Spatial representation of index TCI from March’05 till
July 05

TéLog o1 GpTEG TNG EMPAVELNKNG OAOKANPMGCTG Y10t TO
deiktn SSI anewoviCovtot evdgiktikd oto Zynpa 10 oo to

DeBpovdpro £mg tov IovAo Tov 2005.
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Zynuo. 10: Xwpikn ameixovion tov deixty SSI yia tovg unveg
Defipovapio - lodlio tov 2005

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



Amd ToVg YapTEC AVTOVS YIVETOL OAVTIANTTO TMOG O TIUEG
Tov dgiktn mopovstdfovv moArég Srakvudvoesis. H kdbe
T yopoktnpilel TIg EmKPuToNoEg KOPIKEG GUVONKES TO
GLYKEKPYEVO PVl

6. XYNOYH- XYMIIEPAXMATA

Y o tpoomdbeto vo ovaderyBodv kot va EEmepaoTodV
ta  mpoPAiuoata  mov  mopovsiafov Ta  dikTvo  TOL
mapeABovTog, aAAd Kot vo aglomomBovv ot dvvatdtnTeg
TV  VEQV 0 dikTvo
METEONET,

mpoondfelec ywo TtV olokAnpopévn Stayeipion g

TEYVOAOYIDV, €YKATAOTAONKE

mov  omotTeAEl pion OmO TG TMPMTEG
VIPOUETEMPOAOYIKNG TATPOQOPioG, dNAadT TN GLAAoYN,
amofnkevon, eneEepyacio Kot TpodOnon g mapoydpevns
mpogopiag, o€ €va evioio ocvoTnua omd  SLodOYIKEG
oAANAEVOETEG S10dIKACTES.

e 0Tl agopd TV meployn g ABnvac, N cueTNUATIKY
HEAETN KOl KOTOVONOT TNG YPOVIKNG KOl YOPIKNG EEMENG
TOV UETEMPOLOYIKAV KOl KALOTIKOV peTafAnTtdv, pmopel
va odnynoet otov kobopiopd PETpOV Kot dpAcewmv mov
wpénel vo. AneBovv ywo ™ Péltiotn dwyeipon ko
avéntoén. T va yiver dpwg, Katt tétoto ypetdletar n
YVOGN TOL YeVIKOD LTOPABpov 7oL SEMEL TOL KALLOTIKG
YOPOKTNPIOTIKA TNG TEPLOYNS.

O KMpatikdg deiktng eivotl to gpyaieio mov cuUPAarAet
GTNV TLTOTOMUEVN TTEPLYPAPT] TOV KAMUOTIKOV GLVONK®V
OV EMIKPATOVV OE LU0 TEPLOYT. ME TOV VIOAOYIGUO TMV
KMUOTIKOV  SEIKT®MV  apykd oto ornueic 6mov  £xovv
ovAlexDel To pETE@POLOYIKG dedOUEVA KOl OTN GLVEXELN
HE TNV EMUPAVELOKT] OAOKANPMON TOLG GTNV €LPVTEPN
TEPLOYN LEAETNG, EMLTVYYAVETOL 1] OTODOCT TNG TEPLOYNG GE
katnyopieg. Ot katnyopieg avtég amotehodv TNV epunveio
TOV OPOUNTIKOV OTOTEAEGLATMV TOV EKAOTOTE JEIKTN KoL
TAPIAIMAC TOPATEUTOVY OTOV GPEGO YOPOUKTNPIOUO NG
TEPLOYNG, AVALOYOL LLE TO TL TEPYPAPEL O OEIKTNG.

[Iépa omd TOV VTOAOYIOHO TOV KAUATIKOV OEKTOV
OTNV TOPOLGO.  UEAETN £YvE WO £PELVO, YIO. TOVLG
BlokApotikovg delkteg ot omoiot £xouv vo KAVOuv pe TV
TEPLYPAPT TNG EMOPACNS TOV KALATIKOV GCLUVONK®DY GTOV
avBpomo. O deiktng dvoeopiag (heat index), o Wind Chill
Index, o Insulation Predicted Index kot o Summer Simmer
Index eivor kdmolor amd ToLG TMOAAOVG ProxApartikohs
deikteg mov vTdpyovy otn cvyypovn Bipiloypapio. Oleg ot
TIWES TOV TOPATAVE® OEIKTOV €YOUV VA KAVOUV LE TNV
avtiinyn  tov  avOpOTIVOL CAOUATOS OTIG  OLAPOPES
TOPAPETPOVS TOV KAILOTOG, ONAad OV TO YEWMVO TO

povYO. EVOG ATOUOV TOPEYOLY G° OLTOV TNV KOTOAANAN
Oeppkr] povoon, 1 10 oG acbdveror évag GvOpwmog
avéroya pe Tig TiéG g Bepuokpaciog To Kolokaipt Kot
TO TG MPEMEL VO SLLPVAGEEL TOV OPYOVIGUO TOV OO TN
Oeppominéio.

A&iler va onueiwdel mog 1 ProkApotiky depedvnon
delyvel 6tL 1 evpvTEPN TEPLOYN TG ABNVag yapaktnpiletot
amd TOAD KOAEG KMpoTikés ovvOnkes. A&oonpeio
avaQopa Yivetol Kol 6€ £va SEIKTN TOL APOPE TOVE UNVEG
NG TOVPIOTIKNG TEPLOSOV Kol TOL EXEL KOTOOKELAGTEL
kaBapd kot poévo yio tovplotik ypnon. O Tourism
Climatic Index (TCI) mov eivar ovvdvacpodg  mévte
KMUATIKOV TOpopETpmv Exel eEQPETIKG QmOTEAEGLOTO.
And mv eneepyasia mpokvntel [4] 0Tt 01 KMUOTOAOYIKES
oLvONKeg Yo TV eployn g ABMvag eival omd KoAEG £m¢
Kot Wavikés. O vroloywopog tov deiktn TCI Ba mpémet
perdovtikd  va mpaypotomoindel yioo oAOKANpM TNV
NTEPOTIKN YOPO KOL TO VICLOTIKA CUUTAEYLLATA, DOTE VO
avaderyBody TIGTOTOUUEVE EMOTNHOVIKG GUUTEPACLLOTO
Yy T Wwitepo KOAEG oLVONKES OV EMKPATOOY OTNV
matpido poag 1 omoio dAAmote omotedel mOAO EAENC
EKOTOUUVPI®V EMOKENTAOV.

Téhog 0o mpémer vo  ovagepBel wor 1 peyoAn

YPNOOTN T TV GLOTNHATOV lsoypapwdv
[TAnpogopidv OV UETATPETOVY TIG ONUELNKESG TIUEG TMV
dewtdyv o Ogpotikovg  xdpres. H o empovelokn
OAOKANP®OT TV SEIKTMOV €ival onpovTikn, yoti Kabiotd
EPIKTO OTO VO EYOVUE TANPOPOPIES YO TIG KAOTIKESG

ovvOnKeg 6€ 0mO10OMTOTE GNEID TOV YDPOV EMOVUOVLLE.

BIBAIOT'PA®IA

1. Tpoppatucoyidvvng Av., 2005: «Aepedvnon YOpopeTe®poroyik®v
petofintodv otnv Abive. Motk Egoppoyn tov Xvoetiporog
METEONET», Metantvyoxn Epyacio, EMIT, A6fva.

2. Mapdong N. kot Kovtooyidvwng A., 2003: «Kipotoroyia ko
KMpoTikyy  oAloyn», ONUEW®OES oTo TAoiow Tov  padffuoatog
Ydpopetewporoyio ov AILM.E. Ydporoyia Ydatikdv [Tépwv tov
EMIL.

3. Muikov M. kot Mmartdg E., 2003: «Teyvikn Ydporoyia», EOvikd
Meto6pio [ToAvteyveio, ABnva.

4. Momadonovrov I'., 2006: «Xwpwn Amewkovien Kipotikov &
BlOKMPOTIKOV ASIKTOV 6TV TEPLOY TS ATTIKNG PE TO GVGTNNO
METEONET», Metantvyoxt Epyacio, EMIT, Affva.

5. Toovtpa r., 2004:

«Tomomoinon Enclepyaocrov

Ydpopeteporoyikdv Xpovoocsipav Agntig Xpovikig

Awxprtotnras. EQappoyn og dgdopéva g Iorvteyverodmoingy,
Mertantoyoxn Epyacia, EMIT, A6nva.



10

6. Burton, A. C. and Edholm, O. G. (1955) «Man in a Cold 10. Mieczkowski Z., 1985: «The Tourism Climatic Index: A
Environment», Edward Arnold, London. method of evaluating world climates for tourism», Canadian
7. Tsakiris G. and D. Pangalou (2005) «Drought Geographer 29, no 3 (1985) 220-33.
assessment:Comparing RDI with SPI and Deciles», 6" International 11. GIS by ESRI, 1999:«Using Arc View GIS», Arc View GIS:
Conference of European Water Resources Association The Geographic International System for everyone, USA.
8. Matzarakis Andreas, 2000 «Climate data for tourism:Indentification 12. www.ellinikietairia.gr/media/pdf/Migiros.pdf
of data sources-building meta database-indentification of gaps», 13. www.drought.unl.edu/whatis/indices.htm
Meteorological Institute, University of Freiburg. 14. www.summersimmer.com/home.htm

9. Matzarakis A., Mayer H. and M.G. Iziomon, 1999: «Applications of a
universal thermal index:physiological equivalent temperaturey,

International Journal of Biometeorology, 43:76-84.

I'. Homradomovrov,

Tonoypbpog Mnyovicés EMII, Topéag Ydatikmv [1épov Ydpavikadv kar Oaracciov Epyov, Zyodn [HoMtikdv Mnyavikov, E6vikd
Metoopio [Torvteyveio, Hpowv ITolvteyveiov S, 157 80 Zoyphpoc, Adva

E. I'eopyiov,

Tonoypbpog Mnyovicég EMII, Topéag Ydatikmv [1épwv Ydpavikadv kar Oaracciov Epyov, Zyod [HoMtikdv Mnyavikov, E6vikd
Metoopio [Torvteyveio, Hpowv ITolvteyveiov S, 157 80 Zoyphpoc, Adva

N. Moapdong,

Aéxtopag EMII, Topéag Ydatwkav IIopwv Ydpavikadv kot @oracciov Epyov, Zxoln Ioltikov Mnyovikav, E6viké Metoopio
[Mohvteyveio, Hpowv [oivteyveiov 5, 157 80 Zwypdaeog, Adnva

M. Mupikov

Kabnyntpre EMII, Topéag Ydatwav [opov Ydpovikaov kot Oaracoiov ‘Epywv, Zyoin IHoltikov Mnyoavikav, EOviké Metodfo
[Mohvteyveio, Hpowv [oivteyveiov 5, 157 80 Zwypdeog, Adnva



Estimation of areal distribution of climatic and
bioclimatic indices in Attica region wusing the
METEONET Network data

G. PAPADOPOULOU E. GEORGIOU N. MAMASSIS M. MIMIKOU
Rural & Surveying Engineer Rural & Surveying Engineer Lecturer NTUA  Professor NTUA

NTUA NTUA



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 study
area was accomplished by the use of climatic and bioclimatic
indices. Through a wide spectrum of indices that exist, the
appropriate indices were selected in order to describe as well
as possible the climatic conditions of Athens. 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 in monthly basis. The spatial depiction points out the
climatic classification of study area and concludes to valuable

information for 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 that sectors that
are activated in the study of prevention and management
of their effects, as the climatic effects influence the entire
spectrum of human activities.

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

Firstly the suitable indices that describe with the better
possible way the climatic conditions of Attica region
were selected, as most of the indices have been
calculated by scientists of 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 had as a result the
production of many thematic maps that depict the effect
of climate on the human beings and in relevant human
activities. These maps can constitute a useful tool in the
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 the 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, registered in
a database and 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 at the wider area
of Athens.

Based on the Meteonet Network data, climatic and
bioclimatic indices were calculated for each station and
followed the interpolation of the stations’ measurements
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 was selected and calculated the
Dryness Index of Martone. Moreover 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, they cannot sufficiently
describe the variations of the sensible heat, perceivable
by the human body, which is expected due to 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
more efficiently human bodies, 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 the living conditions, and the energy
saving, two parameters that apart from their social
importance, lately they also gain a 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.

13

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. METEONET
Network constitutes one of the first efforts on the
integrated management of hydrological information.

Recently, there is a strong tendency of 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 long as concerns the effects of climatic
conditions in the human beings, which means that the
wider region of Athens is characterized by very good
climatic conditions.

Finally it should be wunderlined the utility of
Geographic Information Systems, as far as concern the
interpolation of calculated indices and the production of

thematic maps.
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