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ABSTRACT
Italy extends for 301,401 km?” and has a population of 57.844.000 inhabitants. Consequently to its
geographical localisation, morphology and shape, moving along the peninsula, different climates can
be detected (temperate cool sub-oceanic humid climate, hot temperate climate with wet winter and dry
summer, etc.) and, consequently, very different discomfort conditions can affect local population.
The traditional approach in the evaluation of the human comfort is the calculation of discomfort index
based on the combination of two or more meteorological factors.
In this study, some of these indexes were used to characterise different geographical areas of the Italian
peninsula from the point of view of human discomfort, mainly during summer and winter seasons, and
to describe the modifications of discomfort conditions occurred during the last fifty years as a

consequence of the urbanisation, traffic and energy consumption increasing and the general evolution

of Mediterranean climate.

Since meteorological data available for all weather stations concerned air temperature and relative
humidity (synoptic measurements), the biometeorological indexes applied were: a) the index of
Scharlau, to evaluate cold damp conditions; b) the index of Steadman, to evaluate sultry and torrid
conditions. Nevertheless, in several areas with other meteorological parameters available,

biometeorological models based on human energy balance, were applied.



(022) KAIMATOAOTIKH ANAAYZH THE KATANOMHE TOY
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IEPIAHYH

H «apatoroyn) avdivon g Katavouig Tov yemduvopkod vyoug kot g Oeppokpaciog otnv
avatepn Tpondoeapa tdve arnd v Evpodnn yopikd kot xpovikd Oempeitor onuavtiky yo ) perétn
aKpoimV KOPIKOV QoVOpévay, Kafdg kot Thovav KMUATIKOV oAAOydV Ta TeAevTain ¥povia oTnv
mepoyn ™S Mecoyeiov. Xty gpyocio avt egetdletol og KMUOTOAOYIKT Bdon N yOPIKY KOTOVOUN
TOV YEMOVVOUIKOD DYOLG Kot TG Oeppokpaciog otnv ioofapikn emipdvela twv 500 hPa, kabdg kat ot
EMOYLOKES dlakvpdvoels . Emiong, peletdviol ot avtioToyEeg KATAVOUEG TOV AVOUOAM®DY KOl TOV
tdoewv avtov. [ 10 okond avtd ypnoiporotovvrar nuepnota dedopéva NCEP/NCAR og kopfoug pe
Swokprrotnta 2.5°x2.5° yioo TV mEPLOYN OV EKTEIVETOL UETAED TOV YEQYPOUQIKOV LMKV 20°A kot
50°A kot peta&d tov yeeypaewdv mhatdv 20°B émog 65°B yia v mepiodo 1958-2002. Ta
amoteAéoOTO OE®POVVTAL CNUOVTIKG YO TNV TEPOUTEP® OlEPEVVNOT] GUGYETICEMV KALATIKMV
TOPOPETPOV PLETAED SLOPOPETIKMV TEPLOYDV TNG Mecoyeiov.

(022) CLIMATOLOGICAL ANALYSIS OF THE GEOPOTENTIAL

HEIGHT AND TEMPERATURE DISTRIBUTION AT THE LEVEL OF
500hPa OVER EUROPE

M. HATZAKI, H. FLOCAS

Laboratory of Meteorology, Division of Applied Physics, Department of Physics, University
of Athens

ABSTRACT

The climatological analysis in space and time of the geopotential height and temperature distribution in
the upper troposphere over Europe is considered important for the study of extreme climatic events as
well as possible climatic changes in the Mediterranean region. In this study an attempt is made to
examine the spatial distribution of geopotential height and temperature at the level of 500 hPa on a
climatological basis along with its seasonal variations. Furthermore, the corresponding distributions of
anomalies and tendencies of the above mentioned parameters are examined. For this purpose, the
NCEP/NCAR grid point data are used with resolution 2.5°x2.5° every 24 hours, for the region
extending between longitudes 20°W £wg 50°E and latitudes between 20°N and 65°N for the period
1958-2002. The results are considered significant for further investigation of teleconnection patterns
between different Mediterranean regions.



(023) TATIZTIKH ANAAYZH TQN AEAOMENQN THE AZTIKHE

AEPIAX PYITANXHX XTHN IIEPIOXH TOY AEKANOIIEAIOY TQN
AOHNQN
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IIEPIAHYH

2y gpyacia autr, avoAldovTal To SESOUEVO TOV GUYKEVIPMOCE®V TNG ATLOCPALPIKNG POTOVGNG GTO
aotikd Agkavomédio twv ABnvav. Ta dedopéva avtd e aéplag pOHmaveng LETp@VTOL amd TO diKTLO
tov Ztofpov mg Aevbovong EAPO/YIIEXQAE. H avdAvon ektipd Kot avodeikvoel To TUTKG
XOPOUKTNPIOTIKA TV aepimv pOTov, eWKE OGOV aPOpd OTLS TEPLOSIKOTNTES KOL TIG LETEMPOANOYIKEG
gkapmioel, eved KotaPdiletor mpoomdbewr Y WPOYVOON TOV  MUEPNCI®V Kot pnviciov
GUYKEVIPMOGE®Y He TN ¥pNoTN €vOg otatiotikod poviéhov. O €heyyog Tng ONUOVIIKOTNTOG TNG
TPOYVOOTIKOTNTAG, Yivetan pe Tov deiktn Theil. Ta AneBévta tpdto amotelécpoto deiyvovy Lo ToAD
onpavtikny Rdopadioio TEPLOSIKOTNTO Y10, OAOVG TOVG avoALOEvTEG Kot eEeTacOEVTEG 0EPIOVE POTOVG.
Daivetor 6g O6TL VEIGTOTOL KOl EVTOVN] ETHOL0 TEPLOSIKOTNTA, OLOHTEPO Y10 TOVG TPOTOYEVELS alePiovg
PLTTAVTEG.

H otatiotikn wpdyveon, He TN YPNOHOTOINCN TOv GTOX0oTKoD poviéhov ARMA, pe 11
HETEMPOAOYIKEG HETAPANTEG OG GLUVOPTNOELG HETOCYNUATIOHOV, dgiyvouv OTL pumopovy va Anebdovv
KOAEG TPOPAEVELC TV CUYKEVTIPMOE®MV, EOKA Yo TO povo&eidio tov dvBpaxa (CO), to 6lov (O;) kot
ta 0&gida Tov aldTov (NO,=NO+NO,).

Téhog, OT®G avapevoTay, ETELGOIN NUEPDV LE LEYOIAEG CUYKEVIPMGELS aepiv puV cupfaivovy vtod
avtikukhovikég ouvinkeg e aobeveic PopoPabiides, aobeveic avépovg, aifpio ovpavd Kot évioveg
avaoTpoPés Beppokpaciog, Kotd T xeleptvi Kupimg mepiodo Kot SeVTEPELOVIMOG KATA TIG LETAPOUTIKES
EMOYEC TNG AVOIENG KoL TOV PHvomdpov.

(023) STATISTICAL ANALYSIS OF URBAN AIR-POLLUTION DATA IN
THE ATHENS BASIN AREA

B. D. KATSOULIS, J. D. PNEVMATIKOS

Laboratory of Meteorology, Dept. of Physics, University of loannina

ABSTRACT

Air-pollutant concentrations measured in the Athens basin urban area by a network of Stations
(Directorate of Air-Pollution, Ministry of Environment, Planning and Public Works) are analysed and
examined to estimate the typical behavior of the air-pollutants, especially with regard to daily, weekly
and annual periodicities and meteorological dependencies. Also, attempt is made for prediction of daily
and monthly concentrations by utilizing a statistically based model. The significance of the forecasting
is controlled by the Theil index. The results obtained show the presence of a very significant weekly
periodicity for all the analysed air-pollutants. It also appears to be present a yearly periodicity for the
primary air-pollutants analysed and studied.

The statistical prediction by using an ARMA stochastic model with meteorological variables as transfer
functions shows good predicting capabilities for carbon monoxide (CO), ozone (O;) and nitrogen
oxides (NO,=NO+NO,).

Finally, as it was expected, air pollution episodes with high pollutants concentrations occur under
anticyclonic (high pressure) conditions with weak pressure gradients associated by variable winds (or



calm conditions), clear skies and intense temperature inversions, during mainly the winter period and
secondary during the transitional seasons of spring and autumn.
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PRECIPITATION IN ZAYANDEROOD WATERSHED
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ABSTRACT
In the present study depth-area-duration relationships was obtained by statistical analysis of the largest
record of precipitation in the Zayandehrood watershed area. Precipitation depth-area-duration
relationships were derived for 24, 48, 72 and 96 hours. The resulting average rainfall depth may then
used as input to various formulas to make run-off calculation.



(025) NUMERICAL SIMULATION OF OROGRAPHIC CLOUDINESS
AND RAINFALL
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ABSTRACT

In this paper a two-dimensional, time dependent and non-hydrostatic orographic cloud model is
presented. The effect of topography is conveniently incorporated by using a terrain-following sigma
coordinate. Cloud physical processes included in the model are condensation, evaporation,
autoconversion, accretion and terminal fall velocity of raindrops relative to the air. The model also
incorporates the effects of nonuniformities in surface temperature. The model was used to study
the dependence of the orographically-induced cloud and rainfall on the characteristic of the mountain
as well as the vertical profiles of the ambient or prevailing flow, moisture and temperature. The results
show that the characteristics of orographic cloud and rainfall depend on the height of mountain ridge,
steepness of its slope and the asymmetry of the mountain. A higher mountain and a steeper slope
generate a more intense cloud. The asymmetry was shown in the distribution of rainfall over an
asymmetrical mountain. The steeper slope received more accumulated rainfall amount. It was
indicated in the experiment which simulated clouds and rainfall in the calm atmosphere that the
pattern of the mountain circulation, clouds and rainfall were symmetrical with respect to the
mountain ridge. There are two-cell (opposite in direction) circulation over the mountain ridge, which
needs further studies to approve. The microphysical processes, especially condensation and rainfall, are
important factors in the lifecycle of the clouds. The condensation process intensified clouds by the
additional heating in the develop stage while the rainfall process accelerates the cloud dissipation. n the
cases where the effects of ambient wind were considered, first of all it is evident that the low-level
convergence zone, due to the interaction between ambient wind and thermally induced wind, plays a
significant role in the initiation and development of the orographic cloud and rainfall. The location
of orographic cloudiness and rainfall as well as their intensity depend on the direction and the speed of
ambient wind. A stronger wind is unfavorable for the development of cloudiness and rainfall. The
effect of the advection of orographic clouds and rainfall was seen at the distance as far as about 70km
from the mountain ridge. The results of numerical experiments show that the model can be used for
studying the mountain circulation and the associated orographic cloudiness and rainfall.
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HEPIAHYH
YtV gpyacio aTn, aVOAVETOL GTATICTIKA Kot GYOAMALETOL 1] ETOYIKT] KO ETHGLOL YEMYPOUPIKT] KATAUVOUT|

g 01apKeLag g nAogdavelog otov EAAnviko ydpo, pe Baon ta pnviaio dedopéva, to omoio
eMoednoav anod ta apyeio e EBvikng Metewporoywng Yanpeoiog (EMY). Xt cuvéyewn, eEetdleton
N péon unviaio ekotootioio avoloyio g Sidpkelag TG NAOPAVELNS ®G TPOG TN UEYLETN Thavn
duapketa (Bempnrikn). Emiong, pe tv pébodo tav ehayiotmv teTpaydvov, Tpocdiopictnikay
EUTELPIKEG TOAVOVOUIKEG EELGMGELG, 01 OTTOTEC TAPEYOLVV LLE IKOVOTOUTIKN aKpifelo TN duvatdTnTa
EKTIUMONG NG LECTG EMOYIKNG KO ETHGLOG SIUPKELOG TOV ®PAOV TNG NAoedvelog. Ot petafAntég

TAPAPETPOL, OTIG 0moieg Pacicdnie 0 TPOGIIOPIGHOG TOV EUTEIPIKOV eEICDCEMV glvat:

o) TO TOGOGTO TNG ENPAS TG YOPp® Tteptoyns (o axtiva 20 yA.), TNV omoio KAAOTTEL £KOGTOG

Ytafuoc,
B) N andGTAGT EKAGTOL XTafpoD amd TNV TANGIEGTEPT OKTY,
v) TO VYOUETPO ekdoTOV XTBUOV TAV® 07d TN 6TAbun g BdAaccog,
0) 70 Y. TAGTOG EKAGTOV XTaOp0D,
€) TO Y. UKOG EKAGTOL XTa0p00.

Emmhéov, Topéyovtar kot oyoAdlovtol GYETIKMG, Ol ETNGLEG KOl EMOYIKEG SLOPOPES LETAED TOV TIHDV

™G OLAPKELNG TNG NAOPAVELNS TTOV EAPONCAV amd UETPNGELS (TPAYUOTIKES TIHES) KOl TOV TIHAV TOV

ekTip@vtor ond g efaybeioeg eumepikés oyéoeic. Aoy  SMIGTMOVETOL 1 KOAN cLUe®Vio Tov

VIAPYEL LETOED TOV LETPOVUEVOV KO EKTILOUEVOV TILOV, AopfdvovTal ol NUEPTOLol HEGOL OPOL TV

EMOYIKAOV Kol ETNGIOV TIHAV TS NAMoPavelng (o dpeg ava NUéEPa) Yo kabévo amd Tovg dloTdeuévoug

Ytafpuovg, dote vo, S00El Ko Lol ETOTTIKN LOPPT TOV NUEPNGIOV TILOV TG SIAPKELNG TNG NALOPAVELNG

Yo KaBe yewypoikn teployn e EAMvikng emkpdretac.

Ta anotedéopata, didovtar o€ mivakeg Kot xaptec. To oNUAVTIKOTEPH GUUTEPACLOTH TOL £EGYOVTOL

glvau:

o) H evdoemoila mopeion g dibpketog e nAogdvewog eivor amkn, pe péytoto tov lodlo kot
gldytoto Tov lavovdpro N Aekéuppro.

B) H yeoypagikn katavour, 1660 tng TG 0G0 Kot TNG EMOYIKNG NAogdvelag deiyvel eELdylotes
TIHEG OTIG KEVTPIKESG OPEVEG TIEPLOYES TOL EAANVIKoD ydpov (A. Maxedovia, Hrepog, K. Xteped
EALGSa). Ot ehdyroteg owtég Tipéc, Paivouv av&avopeves Babpaio mpog tig aktég Tov loviov kot
Avyaiov ITeddyovg kot amd Poppd mpog vorto.



Y) Ol avotepeg UEYIOTEG TIUEG TG  MNALOQAVELNS GVUPBAIVOUY GTOL VOTIOOVATOAIKG VNG TOV
Avyaiov TTehdyovg kot otig votieg aktég e Kpnmg. AxolovBobdv, 1 Attikn pe tig yopo
TOPAKTIEG TEPLOYES, TO, VIGLHL TOV AVOTOAKOD Atyaiov Kol Ol TOPAKTIEG KOl VIGIMTIKEG TEPLOXES
tov votiov loviov ITeAdyoug.

0) Ol eKTILOUEVEG TIHEG TNG OLAPKELNG TNG MALOQAVELNS KOl 1 KOTUVOUT TOVG, epeavilovuv moAd
IKOVOTIOMTIKT] GUUPMOVIO KOl CUUTEPLPOPA LLE TLG TLLES TNG TPAYLOTIKNG NALOQAVELOG.

(026) SUNSHINE DURATION IN THE GREEK AREA
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ABSTRACT
In this study, the annual and seasonal geographical distribution of the bright sunshine duration over the

Greek region is statistically analysed and examined, on the basis of monthly data obtained from the
archives of the Hellenic National Meteorological Service (HNMS). Then, the mean monthly percentage
of the duration of bright sunshine, with respect to the maximum possible duration (theoretical duration)

is investigated.

Furthermore, mean annual and seasonal duration of bright sunshine have been determined from
empirical formulae, which depend on parameters such as:

a) the percentage of land cover around of each Station (radius 20 km),

b) the distance of each Station from the nearest coast,

c) the height above sea level for any Station location,

d) the latitude of each station,

e) the longitude of each Station.

In addition, differences between actual and estimated average annual and seasonal sunshine values are
also accounted for. After considering the good agreement existing between the estimated and measured
sunshine values, all values were averaged for each season and annually (in hours per day) at each
Station, in order to provide a visual form of the bright sunshine hours for each available geographical
location.

The results are given in the form of tables and maps. The most pronounced conclusions obtained
are:
a) The annual march of sunshine is a simple one giving a maximum in July and a minimum in
January or December.



b)

<)

d)

The geographical distribution of the annual and seasonal bright sunshine duration shows
minimum values in the interior mountain areas of the Greek region (Western Macedonia, Epirus,
Central Greece), increasing gradually towards the coasts of the Ionian and Aegean seas as well
as from north to south.

The outmost maximum sunshine values occur in the southeastern islands of the Aegean Sea and
over the southern coasts of the Crete, followed by the Attica and surrounding coastal areas, the
islands of the eastern Aegean Sea and the southwestern coastal and island parts of the Ionian
Sea.

The estimated sunshine duration values and their spatial and temporal distribution appear to
have quite good agreement and almost similar characteristics and behaviour to those of actual
bright sunshine duration.



(027) MAPPING OF THE THERMAL BIOCLIMATE OF AUSTRIA
BY THE USE OF GEO-STATISTICAL METHODS

A. MATZARAKIS', M. ZYGMUNTOWSKI', E. KOCH?, E. RUDEL?

'Meteorological Institute, University of Freiburg, Germany
Central Institute of Meteorology and Geodynamics, Vienna, Austria

ABSTRACT

Bioclimatic maps were constructed in the past on the basis of synoptic data. For the analysis of the
bioclimatic conditions of Austria a modified way has been chosen. We used the data of the Austrian
climatological network instead of synoptic data to compute the Physiological Equivalent Temperature
(PET). The main reason for this procedure is the much higher density of the climatological net. The
data of 201 stations of the period 1991 to 2000, at 7, 14 and 19 o'clock local time (i.e. air temperature,
relative humidity, wind velocity and cloud cover) of each day delivered the input for modelling the
human thermal budget and from that calculating the Physiologically Equivalents Temperature PET.
The mean radiant temperature T,,,;, which results from all relevant short and long wave radiation fluxes
and plays an important role in the energy balance of humans, requires the largest expenditure of
computing and is modelled with RayMan an already established procedure. Ty, is determined on the
basis of the maximum global radiation at a certain time and place and the existing cloud cover derived
from the observations of the climatic network and computed.

With GIS mapping techniques and statistical methods monthly PET data are transferred from point-

values into aerial coverage of whole Austria. The results are fundamental information needed by

tourism and recreation.



(028) BIOKAIMATIKH ANAAYZH TOY KAIMATOE THE KYIIPOY

A. MATZAPAKHX, X. ANAPEOY
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HEPIAHYH
Ytoy0G ¢ epyaciog eivar n avBpomo-Plopete®poroyikn avaivor tov kiipatog g Kompov. H
épeuva Kot agtoddynon deEdyetal Yo £va £T0G KOl AVOQEPETUL G dVO UETEMPOAOYIKEG KOTAGTACEL
ava nuépa (Tpoi Kot peonuépt). Avtod ek@pdlel KaAd TIG NUEPTOLEG KOl EXOYLOKES dtokvpavoelg. Ta
eketaldpeva KMpotoloykd dedopéva ekppalovv, 6Gov apopd TNV KATAGTOGN TOVG TIG Jbpopes
HETEMPOAOYIKEG cuVONKES. Ao and avtods Tovg otabuovg (Adpvaxa, ITdeoc) Ppickoviar Kovtd oTig
aKTEC, €vag 010 e0mTEPIKO (ABaAdooa) Kot ot GAAotl 600 (Aypdg, IIpddpopoc) oe opevég meployés.
Katd cvvéneio ot yopikég dtopopés Tav Propetemporoyikdv cuvBnkmv dtevkpviovron KaAd.
Ot vohoyiopol ekteréobnkav pe to povtého axtwvoPforiag kot Prokiporog RayMan. H Oeppo-
QLOIOAOYIKT OEOAOYNON TOV EMAEYUEVOV KALOTOAOYIKOV otabumv €ytve pe v Duololoyki
Ioodvvaun Oeppokpocio (PET). H péon axtivoforog Oeppokpacio kot 1 Oeppokpocio aépa givor ta
ONUOVTIKOTEPO  LETEMPOAOYIKG MEYEDN Yl TOV VTOAOYIGUO TMV OYETIKOV OeplKdV  SEIKTOV
a&odoynong. Ot GTOTIOTIKEG GLGYETIOES UETAED TOV UETE®POAOYIKOV dedopévav kot tov PET
gketdomKav pe v avaivorn g gvaiodnoioc. H govoidalovtag emppon g péong axtvoorov
Bepokpaciog kot g Beppokpaciog Tov aépo emPefoardinie, evd 1 TAOT TOV LOPATUOV KOl 1|
TayOTNTO 0EPO, TOV PAIVOVTOL OO GTATIOTIKNG TAEVPAC, EIVOL GUYKPLTIKG LUKPOTEPTG GTOVIAITNTOGC.
Or yopwésg Kot ypovikés petafintomteg tov Prokhiparog Tov ovBpdmOL avoAVOVTOL KoL
agloloyovvtat oty £pguva. Ot d1apopég TV dapopeTikdv Prokipdtov g Kdnpov ekppalovrat.

(028) ANALYSIS OF THE THERMAL BIOCLIMATE OF CYPRUS

A. MATZARAKIS, S. ANDREOU

Meteorological institute, University of Freiburg, Germany

ABSTRACT
Aim of the investigation, was the human-biometeorological evaluation of the climate of Cyprus. The
investigation is limited to one year and refers to two meteorological situations per day (early morning
and midday time), this expresses both the daily and the seasonal differences very well. The examined
climate stations show, in the reference to their situation, very different initial conditions. Two of these
stations (Larnaca, Pafos) are located near the coast, one in the interior (Athalassa) and the other two
(Agros, Prodromos) in a mountain region. Thus the spatial differences of the humanbiometeorological
conditions are well clarified.
The computations were accomplished with the radiation and bio climatic model RayMan. The thermo-
physiologically relevant evaluation of the selected climate stations was made by the Physiological
Equivalent Temperature (PET). The mean radiant temperature and air temperature are the most
important meteorological sizes for the computation of thermo-physiologically relevant evaluation
thermal indices. Statistical relations between the meteorological inputs and PET were examined by the
analysis of sensitivity. The dominating influence of the mean radiant temperature and the air
temperature was confirmed, while the vapour pressure and the wind velocity, statistically seen, are of
comparatively lower importance.
The spatial and temporal variability of the human-biometeorological conditions are quantified and
evaluated in the investigation. The differences of the different bioclimates are expressed.



(029) KATATOMH THEZ ®@EPMOKPAEIAE TOY AEPA KAI TOY

ANEMOY XTO EXQTEPIKO AXTIKHX XAPAAPAX XTHN IIEPIOXH THX
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Merewpoloyiag

HEPIAHYH

Suyxpoéveg pe TV ovAmTLEn TV TOAE®V, G CLVOLAGUO HE TNV TOPOLGIO TLKVNG OOUNONG,
eupavicOnke 6T TOAELS TO PALVOUEVO TNG KOOTIKNG VNGidacy. AToTéAecpa avtob gival 1 adénon tov
QTOLTOE®Y GE NAEKTPIKT] EVEPYELD Y10 TO SPOCIGLO TOV ECMTEPIKOD TMOV KTIPI®V KATE T1 O1APKELN TOV
0épovuc.

Yto mAaiclo TNG HEAETNG TOV QLOIKOV Kot VPpLdkol aeplopod 610 0oTIKO mepifdAdov, Eywvav
TEPALOTO GTOVG ECOTEPIKOVG KOl EEMTEPIKOVG YDPOLG KTIPIMV HEGO GE OOTIKESG YAPAOPEG KOVTH GTO
Kkévtpo g ABMvog o kKorokaipt Tov 2002. Ot petpnoelg oto eEmTeptkod TEPIPAAAOV AVOPEPOVTOL GTNV
BepLokpacio TOV a€pa KOL TOV EMPOVELDV TOV KTIPIOV KOl TOV OpOHOL KaOMG KoL GTnY £VIOoT Kot
dtevBuvon Tov avELOL GE SLPOPETIKA VYN GTO KEVIPO KOL KOVTE GTLS OTEVAVTL TAEVPES TG OOTIKNG
XOPAdPUC.. TNV Topovoa HEAET TapOoLOLAlovTol TO ATOTEAESHATO EVOC TEPANATOS KOl LEAETOVTOL
ol 010popomoloelg TG Beppokpaciog Tov oépa Kol TV EMPOVELOV KA Dyoc, KaBdg Kot avTéG TG
opOVTIOG CLVICTMGOG TOL AVELOL HEGA Kot EE® o TV aoTiKN Xopddpa.

(029) DISTRIBUTION OF AIR TEMPERATURE AND WIND SPEED
INSIDE AN URBAN STREET CANYON AT ATHENS

A. NIACHOU, I. LIVADA, M. SANTAMOURIS

University of Athens, Physics Department, Section of Applied Physics, Laboratory of
Meteorology

ABSTRACT

Together with the development of the cities and the dense building density, the heat island effect has
also been observed in urban places. This has resulted in an increased energy demand for the cooling of
buildings during the summer period.

A number of full-scale experiments, aiming at the investigation of the potential of natural and hybrid
ventilation in the urban environment, were organized inside and outside urban buildings placed at
different street canyons during summer 2002, in Athens. The field experiments consisted of air and
surface temperature measurements on building surfaces and at street level together with wind speed
and wind direction measurements at different heights near the centre of canyon and opposite building
facades.



The present study presents the analysis and the conclusions regarding the variation of the vertical
distribution of air and surface temperature, as well as of the horizontal wind speed inside and outside
the urban street canyon.



(030) MEAETH EIZATQIHE THE OPOTPA®IAE THE EAAAAAE ETA
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M. PEGENE-KATEIMAPAOY?, T. MAKPOTIANNHE', A. ®AOKAS', ©. KAPAKQSTAS!

"Touéac Metswpoloyiac kor Khuoroloyias, Apiototéieio Havemotiuio Osooalovikne
? EOviiy Metewpoloyiki Yanpeoia EALGdac (EMY)

HEPIAHYH

Yy gpyooio ovth mapatiBevrar S1dpopotl HEB0d0L VTOAOYIGHOD TNG 0OPOYPAPIOG LG TEPLOXNG LE
GKOTO TNV €100YMYT TNG OTA aplOunTiKd HovTEAN TPOYVMONS KOpoV. AVAQEPOVTOL GLVOTTIKG TO.
Boowkd mAeovekTHUATO KOU HPEOVEKTAMATA ovTOV TV HeBddwv. ol Tov apyikd VTOAOYIGUO
Spopwv tonwv opoypapias g EALGSac, kabopiletal katdAAnAn pebodoroyia, n omoia Paciletaol
og éva TpdypapLa NAeKTpoviKoy voAoyioth o€ YAwooa FORTRAN kot 6 éva unyovoypaenpévo
apyeio dedopévmv vyopétpov o gupela meployn, e ovdAivon onueimv 30x30 dedtepa g poipag,
(mepimov 1Km x1Km). AxorovBwg, avalnteitor ko mpoodiopiletar n Kakdtepn dvvary TopaoTaoT)
™mg opoypaeiog tg EALGSaG (VmOAOYIoHOG TW®V LWOUETPOL oTa onuelon Tov TAEYHLATOG
0AOKANPMGNG GUYKEKPIUEVOD LOVTEALOD) Y10, TNV EIGUYDYN TNG 6TO aPOUNTIKO LOVTEAD KOpoL.
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ABSTRACT

In the present study various methods of calculation of the orography of an area are presented in order
to be used for the representation of the orography in the numerical weather prediction models. The
basic advantages and disadvantages of these methods are mentioned. For the initial calculation of
various types of the orography of Greece, a suitable methodology is used based on a FORTRAN
computer program and on a digitized archive of topographic data over a wide area with 30x30 arc sec
resolution (about 1Kmx1Km). The best possible representation of the orography of Greece is then
calculated (computation of height values at the grid points of the integration area of a specified
model) in order to be used in the numerical model.



