(031) MEAETH THZ EIIAPAZHE THE OPOTPA®IAE THE EAAAAAY

XTA IIEAIA TOY ANEMOY KAI TOY YETOY ME XPHXH
APIOGMHTIKOY MONTEAOY KAIPOY
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"Touéac Metewporoyiac kar Kluaroloyiag, Apiorotéieio Havemotiuio Osooalovikne
? EOvikii Metewpoloyiii Yrnpeoia EXddac (EMY)

IEPIAHYH

2y epyocia avtr peletdral 1 enidpacn s opoypapicg g EALGdag ota media Tov avépov Kot
tov vetov otov EAAadikd ydpo, pe n ypnom Tov Emyepnokol apunTikod TPoyvmoTIKoD
ovotiuorog g EMY “SKIRON” kot v gioaymyn dapdpmv tinmv opoypaepiog g EAAGSg oe
avto. Ewdwodtepa, yioo pepikés emheypéveg nepmtdcels, yivetal enefepyacio tov 010V opyikov
dedopévav e To 1810 HoVTELD, OAAG e EloaymYN SOPOPETIKOY TOTMV 0pOYPUPiag Kot akoAovOwG,
UE VTOKEWEVIKEG KOl  OVTIKEWEVIKES peBddove, agloloyodvTol ta aplOunTiKd omoTeAécoTo oTa.
medio Tov AvELOL Kat TOL VETOL 6Tov EALadIKS Ydpo.
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ON THE FIELDS OF WIND AND PRECIPITATION USING NUMERICAL
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ABSTRACT
In the present study the influence of the orography of Greece on the fields of wind and precipitation
over Greek Area is studied using the operational numerical weather prediction system of HNMS
“SKIRON” and various types of the orography of Greece. Specifically, for a few chosen cases, the
same model runs several times, each time with the same initial data but with different type of
orography and then using subjective and objective evaluation methods the numerical results on the
fields of wind and precipitation are assessed.



(03 2) EPAPLLOYN TPLUOV SOPVPOPIKMV TEYVIKMV Y10 TNV EKTIUNOT] TOV VYOLG
Bpoyxng oe nepurtwoeic ENTONQN Bpoyontwcemv oty eAdada

X. DEIAAT

Havemotiuio Aryaiov, Tunuo I'ewypopiog

HEPIAHYH

Tpeig teyvikég extipnong tov Hyovg Ppoyng dedopéva Tov Meteosat oto vépubpo, ot pébodor Arkin
(ARKT), Negri-Adler-Wetzel technique (NAWT) kot convective stratiform technique (CST),
gpapuooTKay Yo v mepoyn g EALGSac pe okomd v e&€taon g emidoong Toug Kabdg Kot TG
duvatdmrag PEATIOTONOIMONG TOVG YloL TN OCLYKEKPLUEVT] OUTH TEPLOYN] LE EUPACT OTIG LOYLPEG
Bpoyomtdaoeic. ‘Eywve mocotikny cbykpion tov 12-0pov vydv Bpoynig Tov KatoypaenKay ord eniyglong
OTAOOVG LE TIC OVTIOTOLYEG EKTIUNGELS TOV dOPLPOPIKAV TEYVIKMOV LE PACT OTATIOTIKA HEYEDN, Yo
TECCEPIC TEPUTTMOGELS WoYVPpDV Ppoyontdceny oty EAAGSa. BpéOnike o1t wonr ot tpeig pébodot
VIEPEKTLHOVY, OV Kot 68 dapopeTikd Pabud, ) Ppoxdmtwon oty mepoyn ™ EAlddag. Tevikd, n
péBodog CST Ppébnie va avamaplotd pe tov KaADTEPO TPOTO TNV PPOYOTTMON TOV KOTAYPAPNKE OTd
tovg otafuove. Ta anoteréopata g aviivong g evaodnoiog tov texvikdv ARKT kot NAWT otig
SAQOPES TAPAUETPOVS TOVS, OTMG TO KATOPAL Bepprokpaciog AaumpodTTag Kot 1 amoddopevn Eviaon
Bpoyng, deiyvouv 61t avtég pmopovv va PeitictomomBodv oNUAVTIKA TPV THY €QOPLOYT TOLS Yo
TEPITTAOCELS LOYLPAOV Ppoyontdcewy ot EALGSa.

(032) VALIDATING THREE INFRARED-BASED RAINFALL

RETRIEVAL ALGORITHMS FOR INTENSE CONVECTIVE ACTIVITY
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ABSTRACT
Three different estimation techniques of rainfall rate, the Arkin technique (ARKT), the Negri-Adler-
Wetzel technique (NAWT) and the convective stratiform technique (CST), based on hourly infrared
data from Meteosat were applied to four convective systems over Greece to test their performance and
to examine the possibility of their optimisation for this particular geographical region with a broader



perspective dedicated to flood episodes. A comparison between satellite estimates and corresponding
12-hourly accumulated precipitation data from ground stations has been made through the analysis of
quantitative errors. The quantitative analysis showed that all three techniques, though in different
extent, have the common characteristic of overestimating the precipitation in the area of Greece. In
general, the CST method was found to best represent the rainfall pattern observed in the rain gauge
network. Moreover, the sensitivity analysis of the ARKT and NAWT method to their rain
determination parameters including threshold brightness temperature and attributed rain rate suggests
how these two techniques could be optimised locally before application in the detection and
quantification of heavy rainfall events.
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ABSTRACT
Early Permian was the only geological period during which creatures with large spiny back-sails had
evolved. These creatures included the reptiles Dimetrodon and Edaphosaurus as well as the amphibian
Platyhystrix. An even earlier form of reptile, lanthasaurus, existed which evolved a sail.
This paper examines the body temperature variation of Dimetrodon during the different seasons of the
year. The effect of the sail of Dimetrodon on its body temperature is also evaluated by means of a
computer program written for this purpose and validated from experiments with a model animal. Many
suggestions were proposed as to the function of the sail in a debate that lasted for a century. Among the
first suggestions was the utilisation of the sail for camouflage, waiting for prey while among reeds, or
for using the sail literally as a sail on a boat. Today the most widely accepted view is that the sail was
used as a solar collector allowing Dimetrodon to absorb heat from the sun when it was cold in the
morning. By warming up as fast as possible during the day, being a cold blooded animal Dimetrodon
would have a distinct advantage over its prey and its rivals.
The fact that at least two different types of spine bearing reptiles (Dimetrodon and Edaphosaurus)
appeared and disappeared at approximately the same geological period suggested strongly that
environmental factors may have given the spines significant survival value. In this study it is assumed
that the sail was an important thermoregularity element of the animal. Therefore, instead of assuming
weather conditions for the Permian period, those of Cyprus, which exhibit great diurnal and seasonal
variations, are used in order to reconstruct the climate condition of the Permian period.
It is shown that the sail of pelycosaurs provided an advantage to the reptile by warming it up quicker in
the morning in cold environments. This would be a benefit, allowing Dimetrodon to prey on large
reptiles, above 55 kg, in the early morning while they were sluggish. From the results presented a
climate similar to that of March for Cyprus could be representative of that of the Permian period. When
the climate became warmer the presence of the sail became unnecessary, increasing the body
temperature above the lethal point. This may resulted in the extinction of these reptiles.



(034) 20™ CENTURY VARIATIONS OF THE SOIL MOISTURE
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ABSTRACT

The supposed change of the climate is one of the most current questions of our age. The supposed
climate change, which may result in important changes in the climate of Hungary, may exert a more
substantial influence on the climate of the Great Hungarian Plain. Change of the climatic parameters
requires analysis of their regional consequences, such as sinking of ground water level, decrease of
water supply, drying out of upper soil layers, etc. The aim of the study is to detect temporal change of
the water soil content in the Great Hungarian Plain in the 20™ century and to establish its connection
with the northern hemispheric average temperature. The analysis was made with producing objective
time series, based on real meteorological data, which were then examined with multi-variate statistical
methods. Besides, from climatologic point of view, representatively long dry and wet periods were
fixed which would hopefully help further inter-scientific analysis of agro-ecological problems
influenced by the water soil content. The Palmer Drought Severity Index (PDSI) time series in the
growing season were produced and analysed for five meteorological stations in the Great Hungarian
Plain for the period between 1901-1999. Monthly PDSI data series of five stations were determined for the
20™ century (99 years) in three versions: a) plant-covered surface (maize plant) and homogenised (i.e.
against possible non-representative peculiarities of the stations or the observations); b) bare (not plant-
specific) surface, homogenised; and ¢) plant-covered surface, but non-homogenised meteorological data.
Among them, we consequently consider the first alternative, i.e. the homogenised data sets for plant-covered
surface as the most important, basic version. Analysis of the other two versions aimed to examine whether
our consequences could be influenced by the homogenisation and by some hidden features connected to the
evapotranspiration of the selected plant. The following questions were answered in the study:

> What kind of slow changes occurred in the time series of the PDSI in the 20" century?

» Did these local changes show statistical connection to the synchronous temperature characteristics
of the Northern Hemisphere?

» Did any sufficiently long periods occur in the 20th century, PDSI indices of which differed
significantly from those of the whole period in the given month?

It is detected that the water soil content of the Great Hungarian Plain showed significant slow
fluctuations in the 20™ century and, within this period, gradually decreased. This change is identified
with the break-point analysis as a significant break; furthermore, decennial dry and wet analogous
periods were defined with this method in order to make climatic analysis. According to the method of
,slices”, which examines the connection between the regional changes of the soil water content and the
hemispheric average temperature, the warming of the Northern Hemisphere in the 20" century was
parallel with decreasing of the water supply in Great Hungarian Plain. Finally, with the analysis of
alternative PDSI time series, we certified that our establishments depend partly from the choice of the
formula of the potential evaporation which is required for calculating the PDSI and the homogenization
of the input meteorological parameters, respectively.
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ABSTRACT

Extreme high and low precipitation amounts, resulting in floods and droughts, are among
environmental events with the most disastrous consequences for human society. Their impacts may
become more pronounced in a future climate since an increase in their frequency and severity is
expected and/or observed in large parts of Europe. This research was motivated by the recent
occurrence of severe summer floods (in 1997, 1998 and particularly 2002) and spring-summer droughts
(2000, 2003) in central Europe. It makes use of the recent development in environmental sciences, the
L-moment based method of regional frequency analysis. Benefits of the regional frequency analysis of
precipitation extremes compared to the at-site analysis are examined in this contribution. The main
aims of the study are (i) to find the best method for the identification of homogeneous regions and to
divide the area of the Czech Republic into regions; (ii) to select the distribution which fits the data best
and to compare results of single-samples goodness-of-fit tests for different distributions with results of
the regional goodness-of-fit test and the L-moment ratio diagram; and (iii) to estimate parameters and
quantiles of the fitted distribution and their uncertainty, with an emphasis on return periods of the 1997,
1998 and 2002 extreme high precipitation amounts and the 2000 dry spells. The study is supported by
the Grant Agency of the Academy of Sciences of the Czech Republic under project B3042303.
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ABSTRACT

IN ORDER TO STUDY THE CLIMATIC BEHAVIOUR OF SPANISH PRECIPITATION IT
IS NECESSARY TO ISOLATE REGIONS THAT ARE CHARACTERISED BY SIMILAR
EVOLUTION. THE SELF-ORGANISED MAPS OR COHERENT SPATIAL STRUCTURES
ARE DETERMINED BY A CLASSIFICATION OF PRECIPITATION TIME SERIES THAT
SHOULD BE OBJECTIVE, MATHEMATICALLY RIGOROUS AND NON-LINEAR. IN THIS
WORK, A METHODOLOGY THAT COMBINES BOTH WAVELET AND NEURONAL
NETWORK THEORIES IS PROPOSED FOR DETERMINING THE PRECIPITATION
SPATIAL COHERENT STRUCTURES. THE OBSERVATIONAL DATA ARE EXTRACTED
FROM THE WHOLE DAILY DATA CONTAINED IN THE HISTORICAL DATABASE OF
THE SPANISH METEOROLOGICAL CENTRE (INM) FOR THE CLIMATIC STATE 1961-
1990. THE SPATIAL DISTRIBUTION OF THE OBSERVATORIES IS IRREGULAR AND
THEIR NUMBER DEPENDS ON THE TIME PERIOD. FOR EXAMPLE, FOR THE LAST
TIME PERIOD, THERE WERE 4617 PLUVIOMETRIC AND 164 COMPLETE
OBSERVATORIES. FROM THESE DATA, THE SERVICIO DE DASARROLLOS
CLIMATOLOGICOS OF INM HAS BUILT A DATABASE OF DAILY PRECIPITATION BY
MEANS OF SPATIAL INTERPOLATION IN A GRID OF 25 KM USING A KRIGING
METHOD. THIS DATABASE IS SPATIALLY AND TEMPORALLY HOMOGENEOUS
WITHOUT MISSING DATA. THE SELF-ORGANISED MAPS ARE OBTAINED IN TWO
STEPS. FIRST, THE PRECIPITATION SIGNAL IS FILTERED BY DISCRETE WAVELET
DECOMPOSITION; THE SYMMLET WAVELET FAMILY IS USED WITH A
DECOMPOSITION LEVEL THAT CORRESPONDS TO A CHARACTERISTIC PERIOD OF
10 DAYS. SECOND, CONGLOMERATES ARE OBTAINED FROM A KOHONEN NEURAL
NETWORK APPLIED TO THE WAVELET COEFFICIENTS. AS A RESULT, THE
ORIGINAL PRECIPITATION TIME SERIES ARE CLUSTERED IN TERMS OF THEIR
NON-LINEAR SIMILAR BEHAVIOUR AT THE SELECTED FREQUENCY. INDEPENDENT
SPATIAL COHERENT STRUCTURES OR SELF-ORGANISED MAPS ARE ISOLATED
IDENTIFYING ZONES CHARACTERISED BY DIFFERENT CLIMATIC REGIME IN AN
OBJECTIVELY WAY.
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ABSTRACT

The aim of the study is to determine characteristic air mass types for Szeged, Hungary for the summer
(June, July, August) and the winter (December, January, February) seasons with the concerning
concentrations of the main air pollutants. For each air mass types mean atmospheric pressure
distribution maps for the Atlantic-European region were constructed in order to detect connection of
the atmospheric circulation with air pollution levels in Szeged. The data basis consists of daily values
of twelve meteorological and eight pollution parameters for the period between 1997-2001. The
classification of the characteristic air mass types was performed by using the methods of factor analysis
and cluster analysis. According to the results, for the winter season five, while for the summer season
ten prevailing air mass types were detected, respectively. Then, characteristic increase and decrease of
the pollutants’ concentrations were determined with respect to the air mass types.



(039) AIEPEYNHZIH TON METIZTQN KAI EAAXIETON

OEPMOKPAXIQN XTON EAAHNIKO XQPO ME THN XPHXH XTOIXEIQN
IMNAETMATOX KOMBQN ANAAYXHX 1,88° TEQI'PA®IKOY MHKOYX
KAI 1,9° TEQI'PA®IKOY ITAATOYX

A TIATPA

TOMEAX METEQPOAOI'IAY KAI KAIMATOAOI'IAY, TMHMA I'EQAOI'IAX, APIXTOTEAEIO IIANEIIIXTHMIO
OEXXAAONIKHY

IIEPIAHYH
YV mopovoa epyacio SIEPELVATAL 1] YPOVIKN KOl YOPIKT KOTAVOUN TOV HEYIOTOV Kol EAayicT®V
Beppokpacidv aglomoidvtag 36 kopPucd onueio TAEYLATOG YE@YPOQIKOL piKkovs 1,88° kot mAdToug
1,9° evog mapabipov mov kohvmter tov gupvtepo EXAnvikd ydpo (18,75 - 28,13°A kou 33,33° -
42,86°B). Ta dedopéva eivar péyioteg Kot eAdyloteg NUepNoleg TYEG Beppokpaciog aépa entpaveiog
€ddpovg Y v cvveyn mepiodo 1958 — 2000, ko mpoépyovtar amd to NCEP/NCAR Reanalysis
System cop@ova e v tekgvtaio Tov avabedpnor, 6mov to Beprokpociokd nedio Tpocdiopiletor Kot
amd  TWPUAYUOTIKEG TOPATNPNCE Kot  He  Pdon  yopoaKTNPoTIKE TOL  HOVTEAOL  (QLOIKEG
TapapETPoTomoels). Atabécipua dedopéva gival Kot ta Tpoylatikd otolyeio omd Tmax kot Tmin amd 7
entheypuévoug EAANViKoOe 61001100¢ TV KOADTTOUY TNV TTEPLOYN LEAETNG.
Y évao, Tp@TO 6TAd10 Yivetar EAeyyog TG aglomiotiog Tov TAEYHATOG VITOA0YILOVTOG TOVG CUVTEAEOTEG
GLOYETIONG TV TopuTNpoe®V Kabe EAANviKoD otafpov pe Tig avtioToyEg TIHEG OA®V TV KOUPIKOV
ONUEI®V KOt EAEYYETOL GTT) GUVEYELDL ] CTUAVTIKOTITA QVTAV. Ze va dEVTEPO GTAS10, YPNCILOTOIDVTOG
TNV TEPLYPOUPIKT| OTATIOTIKY] LITOAOYI{ovTal Ol PEGES, Ol ATOALTEG TUYESG, Ol TUTIKEG OMOKAIGELS KOTH
UAva, €T0G KOl €TOYN Y TO GOUVOAO TNG XPOVOGEPAC. & £va TPITO OTASIO YOPTOYPAPOVVTOL OL
XPOVOGELPEG TV ehayioTOV Kol peyiot@v Beplokpacidv yio to peyolvutepo TAN0o¢ Tov KOUPmv ard
OOV TPOKVTTOVV 01 SIAKLUAVGELG BEpUDV KOl WuxpdV TEPLOd®V (0vodikég — KaB0dKEG TACELS), KOBMG
emiong Kot To yoypotepa kot Beppotepa £tn. Xe £va T€T0pTo 6TASI0 VIoAoyilovtal ot Slpopis oTig
TWEG TV dedopEVEV HETAED EKAGTOTE GTAOILOV KOl TOV avTioTOrov TANGEGTEPOL KOUPiKoD onueiov
Kabmg kon n onpavTikdtnTe avtdv. H avéivon o€ KOpleg cuvieTdoEeg EMXEPEL Hio opadonoinen Tov
SESOUEVAOV KOl TPOGOIOPIGHO OUOYEVDV TTEPLOXDY GTOV EAANVIKG YdpO.
Kvpilog 610%0¢ gival 0 Tpocdoptopdc amokAcE®Y TOV HOVIEAOD OO TIG TOPATIPHGELS, OV VITEPYOLV,
eKTILOVTAG €Tl TOoV PBabpd aflomioTiog TOV TOPUUETPOTONUEVOY OESOUEVAOV Kol TNV dLVATOTNTA
gpaployng Tovg otnv KApatodoyio o peAETES TOMIKNG KO TEPLOYIKNG KAILOKAG.



(039) INVESTIGATION OF DAILY MAXIMUM AND MINIMUM
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ABSTRACT
The hereby study investigates the temporal and spatial distribution of the maximum and minimum

temperature data utilizing 36 grid points of 1,88° longitude and 1,9° latitude of a window that covers
the Greek area (18,75° - 28,13°E and 33,33° - 42,86°N). The daily maximum and minimum surface
temperature data are referred to the period 1958-2000 and they are derived from NCEP/NCAR
Reanalysis System, in compliance with its recent updating, where the temperature field is defined by
both observations and model characteristics (physics parameterization). Respective Tmax and Tmin

observations are also available from 7 Greek stations, which cover the referenced region.

At a first stage, a reliability test of the grid is carried out evaluating the correlation coefficients of the
observed data between each Greek station and all of the grid points, and then the significance of the
results is investigated. At a second stage, using the descriptive statistics, the mean, the absolute and the
standard deviation values are evaluated per month, year and season referring to the total period of
series. At a third stage, the variations of warm and cold periods (up — down trends), as well as the
warmest and coldest years are assessed resulting from the illustration of the series of maximum and
minimum temperatures, including most of the grid points. At a fourth stage the differences between the
values of each station and a grid point, the most adjacent to the station, are estimated, also including the
significance of the results. By the application of the principal component analysis the grid data are

categorized giving a definition of homogenized areas in Greece.

The main scope of the study is the determination of the deviations of the model from the observations,
if there are any, evaluating the degree of reliability of parameterized data and the capability of their

implementation to Climatology in local and regional scale.
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