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Evyaprotieg

Metd amd 10 TEAOG AVTAG TNG SMAMUOTIKNG EPYOCIOG KOl £XOVTAS Lo SVGKOAN 6Tad100pouia
QTOV® GTO TEAOG TNG POLTNTIKNG HOL KAPLEPAS MG TPOTTVYaKOS gotrtntig tov TEITAK. Mg
mv ogpd pov Bo MBeia vo guyaplotino® O6Aovg 6cov Pondncov otV dlekmepaimon g

SUTA®UOTIKNG KoL 10104TEPA TO TAPA KAT® TPOCOTAL.

Apywd tov Ap. Evdyysho AxOAa, mpdedpo tov tunpatog I[oltikdv Mnyavik®v kot
Mnyoavikdv T'eominpoeopikric oto TEITAK mov éye v emifreyn ¢ mTuyloknig Hov

gpyaciog Kot o€ KAOE yevikn SUOKOAIN TN GTASIOOPOUING OV MG POLTNTNG GTO TOVETIGTNLIO.

"Eva toA0 peydro guyopiotd opeihm otov Ap. Hhia I'pafdvn mov ftav dimka pov og OAN v
Stadpopn TG SIMAMUATIKNG LoV epyaciag, o€ kdbe duokoiia, otnv fondeta g épgvuvag pov
Kol pe Tov OkOd Tov TPOMO va emteAectel avtd 10 €pyo. ‘Htav amd v apyn 0Oetikog,
kaOnovydlovtag pe Kot HETAOIOOVTOG HOVL TIC YVOGELS Kol TNV Telpa mov elxe oe Béparta

VOPOAOYIOG, VOPALAIKA £pyal, dlayeiploT VIATIVEOV TOP®V Kol GE GAAL TOALA.

Eniong Ba MBeha vo €uyoplotio® TOAD TOLG CLUEOLTNTEG HOL Kol @IAovg pov Aviplo
['ewpyiov ka1 KiedvOn Xp1ot0d00A0L Y100 TV GLVEPYAGIK TOVG, TNV LITOUOVI] TOVG KOl TNV
peydan Pondewo oe mpoypdupato mov giyov mePLocOTEPEG YVOGES. XNV Mopia Xpiotoen
mov givar petamtuyloky eortitploe Dhoroyiog mov Pondnce oty cvvtaln Tov YPOTTOD

Adyov. Onwg tov Evotdbio Kwv/vou kat Avtpéa Xpioton| yio TV GUUPOAIKN TOLG oTHPIEN.

[S1aitepec svyapiotieg Ba N0era va ODG® GTNV OIKOYEVELD OV Yio. TNV GTHPIEN Kot Tr dBnon
OV HOL TTapelyav o€ OA0 VTA To 6TASIN TNG POLTNTIKNG 1oL NG, Adyo Tov emayyEAUATOG
TOV TTOTEPQ OV OC EPYOAAPOG O1KOSOUDV, EEEAIYOKE TO EVOLOPEP®Y OV Yo 0VTO TOV TOUEN.
Méoa and v Bewpia Tov TavemoTnuiov iya evkopio vo PTopd vo PAET® Kol TO TPOUKTIKO

KOUUATL TOV TTOALTIKOD Uy oviKoD.



IHepiinyn

2V Topovoa £pYAcio TaPOLGLALOVTAL TPOGEYYIOTIKEG AVOAVTIKES ADGELS Yo TO TPOPANLLLL
oV 0p1OVTIOL OHOYEVOLG LOPOPOPEN KATA TN (ACT| YEUIGUOTOG LE oTabfepn pOPTION Kot e
oLUVOPLOKY oLVONKN undevikoh Vyovg vepod otnv £€E0d0. Expetaiievdopevor  amhég
AVOADTIKES 1010TNTEC OV TTpoKHITTOVY amd TV e&icwon Boussinesq tov tpoPfAnpatog yio v
TPOUN PAoT YEUMOUOTOS KOt TN LOVIUN KATAGTOOT, KOTAGKELALOVUE HOOMNUATIKG HLOVTEAQ
OV TTEPLYPAYOLV T GLUTEPLPOPA TNG aKPPoHS AVoNG Yol TO EEEMGGOUEVO TPOPIA TOL VEPOD
e KAETEG avaALTIKEG eK@pdoelg. Ot pébodol mov YPNGIUOTOIOVUE OVTIGTOLYOVV GE
KAMOOIKEG Tpooeyyioels mov epapuolovtol oe dtdpopa duvapkd mpofAnpato Yoporoyiog
Kot weptiapPfavouv: éva evvolohoyiko (conceptual) kupatikd HoVTELD, [ YPOUUIKOTTOTUEVT|
popen e€lowong owTO-opoOTNTAG, OV0 KANCGCIKEG ypoupkomomoels ¢  e&icwong
Boussinesq katdAAnio. mpocoppocuéveg oto TPOPANUA owTd, Kot €ve. HOVTEAO TTOL
YPNOWOTOEl GYECELS AmoONKELTIKOTNTAG-ATOPPONS. Ta YOUPAKTNPIOTIKA TOV HOVTEA®V
AVTOV UEAETOVTOL e AETTOUEPELD, OTMG €miong kot o Pabuog otov omoio pmopovv va
EVOOUOTMOGOVV TN GULUTEPLPOPA TOV €EEMOCOUEVOL TPOPIA TOL vepoh e OAN TN @dom
YEUOUOTOG, GVOADOVTOC KoL TOVG AOYOUS TG Omolag amotvyiog Tovg. Ta poviéda ovtd
UTOPOVV VO TOTEAEGOVV YPNOLU LeBOSOAOYIKA EpYOAeia YioL TNV LEAETN TNG EMAVAPOPTIONG

opoVTIOV 1) 6YEOV 0p1LOVTLOV VIPOPOPEMV LE OVOAVTIKEG 1 aplOUNTIKES HeBddoLG.



Abstract

In this work we present approximate analytical solutions for the problem of the horizontal,
homogeneous, unconfined aquifer during the build-up phase from the dry state, under
conditions of constant and uniform recharge rate and the zero-depth boundary conditions at
the outlet. Employing simple analytical properties deriving from the Bousssinesq equation for
the early time build-up phase solution and the steady state solution, we construct
mathematical models which are able to describe the transient state of the water table through
closed form expressions. To this end, we employ classic approaches of dynamical problems in
Hydrology, suitably modified. The models include: a conceptual wave model, a linearized
self-similarity equation, two classic linearizations of the Boussinesq equation (the linear and
quadratic approximation) and a model based on storage-outflow relations. The characteristics
of these models are studied in detail, as well as the degree to which they may encapsulate the
behavior of the transient state of the water table for the duration of the build-up phase,
analyzing also the reasons behind their failures. These models may provide useful
methodological tools for the analysis of recharge of horizontal or nearly horizontal aquifers

through analytical or numerical methods.



