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OEMATIKO AA®PABHTAPI ITEPIOXQN NEPOY-THEMATIC PRIMER OF WATER AREAS

Avti mpoAioyov

To Bgpoticd ALQapnTapt «Teploy®V vepo», OmOTEAEL £vav SEMGTNUOVIKO £YXEWPIO0, amdO0oNS Kol EPUNVEING EMIGTNUOVIKOV Op®V, TOL
oyetilovron pe Bépata mov APOPOVY TOV YWPIKO GYESUGUD, TNV AELPOPO SLUYEIPIOT TOV VOATIKAOV TOPM®V, TIC TOMTIKES dlaxeipong vepol
(Aebveig, Evpomaikéc, EBvikéqg) kot ta epyaieio oxedlacpov kot dlayeiplong 0e00UEV@V.

Instead of introduction

Thematic primer of “water areas” comprises an inter-scientific handbook of verbalization and interpretation of scientific terms that are related to
subjects which concern territorial planning, sustainable management of water resources, water management policies (International, European,
and National) and tools of data planning and management.

Moavemotnuo Avyaiov, Tpfqpa Iepifdirovrog
AADPABHTAPI ATAXEIPIXHY YAATIKQN ITIOPQN
MEXQ EOAPMOTI'HX EPTAAEIQN X.I'.I1. KAI THAENIXKOITHXHX

H dwayeipion voatikdv mOpmv amattel TNV KOAN KOTavonon Tov YEOYPUPIKOD ¥MOPOL Kol TN OVTIGTOWYMS XWPIKNG TANPoeopiag OTme givorl ot
VOATIKOD TOPOL., M YNV EMPAVELD, 1 KAAVYN YNG, N Ppoyxdntwon, N Beppokpacic, n vypacic, 1 £50QOAOYIKN KOTAGTACY KOl CUGTACT, 1|
YEOAOYiO, Ol ATHOGPAIPIKEG CLVONKES, 01 AVOPOTIVES dpacTNPLOTNTES, Ta TEPPOALOVTIKG dedopéva, KTA. H akpiic yvodon g emeavelog Tov
avayAbeov Bonbd oty Katavonon Kot LOVIEAOTOINGT TV TEPLGGOTEPMV VIPOAOYIKMOV SEPYUSI®DV. Y TAPYXOLV TOAAG VOPOLOYIKE LOVTELD Y10
TNV EMPAVELNKT Kol VTdyeln voporoyia kat ta X.I.I1. amotelovv ToV TpOTO TOL 01 EpgLYNTEG TPpooTafoHV va. dlayEPIoTOVY T TANpogopia. H
EMPAVELD, TOV AVAYADPOV €ival TO PEGO GTO 0moi0 TOAAEG dlepyacieg Tov vepod AapPdvovy yxdpo OTmG: PpoxdnT®mon, HETAPOPAE VOAT®V &iTe
EMLPAVELNKA E(TE OAUEGOV AVTNG, APOEVOT, TANUUVPA, EEATHIGIOONMVOT] KOl 1 EPYACIN QT EMKEVIPOVETOL GTNV EMLPAVELD TOV OVOYADPOL
(Xatfomovrog, 2003).

To aleafnrtapt dtoyeipiong VIUTIKOV TOP®V GE ACTIKES TEPLOYES AMOTEAEL IO TPOGEYYIOT YL TNV KATAVONGT TWV Op®V TOL YPNGLLOTOI0VVTOL
oV VOPOAOYIKY poviehomoinotn. Ot vVOPOAOYOL Y10 VO EKTIULGOLV TV TOLOTNTO TOV VEPOD, Yo Vo, Kabopicovv Ta amobépata vepov, yio va
ATOTPEYOLV PALVOLEVO TANUUDPOS, Y10 VO KATOVONGOLV TEPPUAAOVTIKG CNTAIATO KO Y10, VO SLOYEIPIOTOVY VAUTIKOVG TOPOLS YPTCLUOTOI0VV
mAéov ta GIS og Pacwd epyareio. Zuykekpuéva, ta GIS eivar pia {wtikng onupociog epyoieio yio v cOVOECT TANPOPOPUDOY TOV APOPOLY
TOLG VOUTIKOVE TOPOLG EVAVTL TOV TAPAOOGIOKMY EPELVMV TEOIOV KO TNG YEPWOVOKTIKNG EKTIUNONG TV TOTOYPAPIKDOV YOPTAOV.

University of the Aegean, Department of Environmental Studies
PRIMER OF WATER RESOURCES MANAGEMENT THROUGH APPLICATION OF GIS AND REMOTE SENSING TOOLS



Water management requires a good understanding of the geographical space and related spatial information such as water sources, terrain
surface, watershed, land cover, land use, rainfall, temperature, humidity, soil condition and composition, geology, conditions on the atmosphere,
human activities, environmental data, etc. The accurate knowledge of the terrain surface helps to understand and model most hydrological
processes. There are many hydrological models for surface and subsurface water hydrology and GIS is the way that many researchers are trying
to use to manage the information. The terrain surface is the medium on which many activities of the water take place such as: Rainfall, water
transport over the surface or through the surface, irrigation, flooding, plant evapotraspiration, and this work is focused on the terrain surface

(Hatzopoulos, 2003).

A primer of water resources management in urban areas (located at coastal zone), comprises an approach of better understanding of terms that
use in hydrological modeling. Hydrologists use GIS as basic tool for evaluation of water quality, identification of water supplies, prevention of
flood phenomena, better understanding of environmental issues and managing of water resources. Specifically, GIS comprise a viable tool for
the composition of information regarding water resources toward to traditional field surveys and manual evaluation of topographic maps.

1. ATAXEIPIZH YAATIKON IIOPQN MEXQ EPAPMOI'HE EPTAAEIQN X.I'.I1. KAI THAEIIIXKOIIHXHX
- MANAGEMENT OF WATER RESOURCES THROUGH APPLICATION OF GIS AND REMOTE SENSING TOOLS

Ewoéva / Zynpa, epdcov givar robéopa — Image / Shape as long as
they are available

EXnvucn antédoon ko gpunveia
Tov KG0g 6pov — Greek rendering
and interpretation of each term

Ayyhxn am6d0o61 Ko epunveia Tov
KG0¢ 6pov — English rendering and
interpretation of each term

*(XTIg  €KOVES KUl OTO OYNMOTO Ol EAAMVIKOL O6pOL v avaypl@ovTOlL Kol 6Td
ayyhkd. Eniong to idro oyvel kon 6tov kaOe Titho OV B0 avaypageTor o€ KGO

éva, amd ovTd. )

A

To tehkd opdiua (E) mov dwakpiver éva XI'TI mpoépyetor and EMPEPOVS 6OAAROTA TTOV
opeilovTal o€ TOAALOVG TOPAYOVTEG KaL £XOVV TAVTOTE OPOIGTIKO amoTéreono.

E=elf)+ellj+elc)+eld)+ela)+ elm)+elp)+elms)+ e{mp )+ u

omov,

e(f) = petatpomi g opopikng I'mg o empavela 300 dooTAoE®V (0O CEAUPIKT
YEOUETPLOL GE KAPTEGLOVT|)

e(l) = axpifera pérpnong mg B€ong ndve ot I'n (0pHA dedopéva mpoBoing Kot
GLGTALLOTOG Ovapopdc — datum)

e(c) = yaptoypa@ikn epunveio (0phn avoyvodpLon TV XOPUKTNPLOTIKOV)

e(d) = oxedootikd cedipato (akpiPelo 6TO TEPTYPALLILO TV YOPOUKTNPICTIKOV KOl TO
TAGTOG TOV YPUUUDV)

e(a) = petotpomn amd ovoloykn o ynoeakt popem (Badupovouncn cuetpatog
yneomoinong m.y. mvakida ynelomoinong)

e(m) = otafepdtnta pécov (kapym, enéktaon, dimdwaon, putideg xaptn)

e(p) = o@dApa ynoomoinong (axpifera TomodEmong Tov deiktn yneronoinong)
e(rms) = néco TETPAyOVIKO QAL (aKpiPela eyypaENG TPLYOVOUETPIKAOV CNUEIDV)

Axpipeaa:

Amorvtn Akpifera: Avaeépeton ot oyéon
Hag yemypapikng 0éong oto xaptn (m.y. pio
yovio SpOOv) Kal TNG TPOYUATIKAG Tov OEong
mhve ot emoedvewn g I'ng etvar onuovriky
vy obOvbeteg amartmoelg dedopévov  Onmg
OVTEG TOV TOTOYPAPIKAOV EPUPLOYDV KOl TOV
EPAPLOYDV TOATIKOV UNYOVIKOD.

yeTikn] Akpifera: AvoaQEépetor ot GYETIKN
0éon (amdotaon kot yovia) 6vo onueiov 610
XOpTN o€ GUYKPloN UE TN oyeTiky 0éom TV
avtictolyy®v onueiov 6to £00¢pog. XZvvidmg
givan evkolotepo va emtevybel oe oyéon pe
mv amdivt okpifela kot TOAMEG POpES Exet
Kol HEYOADTEPT oNUAcio ooy oL YPNOTEG
ondvia yperaleron va EEpovv amdivteg Boeis.

Accuracy:

Absolute accuracy: of a map refers to the
relationship between a geographic position on a
map (a street corner, for instance) and its real-
world position measured on the surface of the
earth. Absolute accuracy is primarily important
for complex data requirements such as those for
surveying and engineering-based applications.
Relative accuracy: refers to the displacement
between two points on a map (both distance and
angle), compared to the displacement of those
same points in the real world. Relative accuracy
is often more important and easier to obtain than
absolute accuracy because users rarely need to
know absolute positions. More often, they need
to find a position relative to some known




e(mp) = akpifeta unyavig (otpoyyvioroinon cvvietaypuévov and tov H/Y katd v
AToONKELON KO TIG LETATPOTES)
u = gmrpdcheto Tvyaio opdipa (TBAVOV dyvootng TNYNG)

The final error (E) comes from distributed errors charactering GIS and is resulted from a number of
factors that can have at cumulative effect.

E=elf)+ell}+elc)+e(d)+ ela)+ e{m)+elp) + efrms) + efmp) +u

where,

e(f) = flattening the round Earth onto a two-dimensional surface (transformation from spherical to
planar geometry)

e(1) = accurately measuring location on Earth (correct project and datum information)

e(c) = cartographic interpretation (correct interpretation of features)

e(d) =drafting error (accuracy in tracing of features and width of drafting open)

e(a) = analog to digital conversion (digitizing board calibration)

e(m) = media stability (warping and stretching, folding. Wrinkling of map)

e(p) =digitizing processor error (accuracy of cursor placement)

e(rms) = Root Mean Square (registration accuracy of ties)

e(mp) = matching precision (coordinate rounding by computer in storing and transforming)

u = additional unexplained source error (source: [Taramavoyuwtov 2005)

Xpnoteg pe omhég omoutioelg og dedopéva,
eviwpépovTal Kupimg Yo BEoelg oyeTikég pe
Kdmoto yvwotd onpeio mov givar avtd mov N
oxeTIKN axpifela wapéyet.

Axpipaia  IdwtiTOV: AvopépsTor oV
opBoémTa ™G Pdong dedopévev mov eivol
oLvoedepnEvn ue T YOPTOYPOPIKE

YOPOKTNPLOTIKA TT.X. KOTO TOGO €lval cmOOTN
pio tagvounon tov dpopmv 1 ot devbivoelg
T0UG o€ £va xOptn M okpifen 130THTOV
eVOL0PEPEL KUPIOG YPNOTEG WUE OMOLTNCELS
oUVOETOV OESOUEVQV.

Emkapétnra: Avopépetor otV XpOVIKn
TOAOTNTO.  TOV  XApTn Kot - exepaletot
ocuvnlog pe v muepounvio avabedpnong
oV (apKeTd SVOKOAN M OVEVPESN AVTNG TNG
TANPOPOPIaC).

Minpomnra: ‘Evag xdpmg Oempeitor mAnpng
€qv meprlapPavel 6L Ta YOUPOKTNPIOTIKA TOV
£€VOG YPNOTNG AVOULEVEL VO TEPIEXOVTOL Y. EAV
€vag 001G xapTng £xel OAOLG TOVG dPOUOVG
oyt M TAnpdTTa. GLVIHOMG cvoyeTileTon e TNV
EMKOPOTNTA S10TL EVag YAPpTNG YiveTonl oloéva
Kot MyOTeEPO TAPNG KAOMG TAAMMVEL.

landmark, which is what relative accuracy
provides. Users with simple data requirements
generally need only relative accuracy.

Attribute accuracy: refers to the precision of the
attribute database linked to the map’s features.
For example, if the map shows road
classifications, are they correct? If it shows street
addresses, how accurate are they? Attribute
accuracy is most important to users with complex
data requirements.

A map’s Currency: refers to how up-to-date it
is. Currency is usually expressed in terms of a
revision date, but this information is not always
easy to find.

A map is Complete: if it includes all the features
a users would expect it to contain. For example,
does a street map contain all the streets?
Completeness and currency usually are related
because a map becomes less complete as it gets
older.

sstmdard  deritin) = 1

Where
n : number of measurements (source: Murai, 1999)

Avalvon Xdaptn: ovopépetor 6Tto pE TOOM
axpifeto propet va amewcoviodei n BEon kot to
OO TOV YOPOKTNPLOTIKAOV TOL YAPTN o€ pia
dedopévn KMpoxa. H xiipoko emdpd otnv
avaivon. Xe €va xaptn peydAng kAipoxog, m
avaivon TV YOPOKTNPLOTIKOV
AVTOTOKPIVETOL  GTOL  XOPOKTNPIOTIKG  TOV
TPOUYHOTIKOD  KOGHOL STt 1 peiowon g
ékTaong omd To €30pog oTo XOpTN Elvan
wikpotepn. Kabbg peidvetor n khipoke tov
AP, M AVAALOT TOL XAPTN Ao IOTOTTOE ITOL
S0TL  TO  YOPOKTNPOTIKG — TPEMEL  Va
opodomomOovv kol vo. amhomomBovv, N va
unv epeavietotv Kadorov.

Map Resolution: refers to how accurately the
location and shape of map features can be
depicted for a given map scale. Scale affects
resolution. In a larger-scale map, the resolution
of features more closely matches real-world
features because the extent of reduction from
ground to map is less. As map scale decrease, the
map resolution diminishes because features must
be smoothed and simplified, or not shown at all.

Hapaderypo evog avTIKELEVOSTPAPOLS HOVTEAOL o) elvar pin” kKAnpovopd B) xmpikés oyEcELS -
Example of object oriented model a) “is a “ inheritance b) spatial relationships (source: Murai,
1999)

AVTIKEIPEVOGTPUPES Movtého Baong
Agdopévav: Ov pebodoroyieg opydvoong
apyelov  ompilovtal OV TPOGEKTIKN

TEPLYPOAPT TOV PUVOLEVMV TOV TPAYHOTIKOD
KOéopoL péca omd TIG WOTNTEG TOVS, OMMG:

vyog, Papog M mniwio, o1 omoieg
amonkevovtan ot BA kot mapéyovv
GUVOAKG Kdmowov €id0Vg avamapAGTAGT) TOV
avTIGTOL(OV XAPOKTNPLOTIKOV 0V

apaypotikod koopov. To televtaio ypovia
£yelL eoTiaoTel 10 evolpEpov o pebodoroyieg
opyavawong mg TAnpopopiog oV
TPOGOUOLDOVOLV TOV TPOTO TOL O GVOPWTOG
tefvel va GUAAEYEL KOl Vo YPNOULOTOlEl TNV

Object-oriented database: The methods of file
organization depend upon the careful description
of real-world phenomena in terms of their
attributes, such as height, weight, or age. It is
these attributes that are stored in the database and
together they provide a sort of abstracted
depiction of the real-world feature. Much recent
attention has focused on how to organize this
information in ways that more readily represent
the way users gather and use information about
the world around them. That is, humans
recognize "objects" immediately in terms of their
totality or "wholeness." Houses and skyscrapers
are recognized immediately by form and




TAnpopopia yw tov mepPdiiov Tov dnh. TV
GUEST]  OVOYVOPION  KOVTIKEWHEVOV»  ©C
OAOTNTEG T.X. TO. OWITIOL Kot Ot oVPAVOEVOTEG
gtvon dpeca avayvepicio amd T Lopen Tovg
kot TN Aerrovpyic tov. Ot dapopég Tovg
LTOPOLV VO TEPLYPAPOVV OO TIC EMUEPOVS
110t TEG A 01 AvBpwmot Tig avayvopilovv
AOYO eumepiag.

H 1¥éa t™g aviepevootpapovg (object-

oriented) BA eivar 1 opydveon g
mnpopopiag  (dnA.  opadomoinon TV
WomMTov)  oe  oloTNnTeg mov  eivol

avayvopioles omd Tov avlpmmo ovii va
«opiletary Kkdbe yopakmpPloTIKO o€ pia
akoAovdio amd W16 TES, diveTol Eppacn oTnv
«opadomoinon» TtV WBLOTTOV  £VAg
GUYKEKPLUEVOL OVTIKEWWEVOL G piol OAOTNTA 1)
mpotvno  (template) mov  pmopsi  va
amobnkevtel N va avaktnOei e o puod Tov
ovopa.

function. The differences can be described in
terms of the underlying attributes, but people
recognize these from experience.

The idea of "object-oriented" database is to
organize information (that is group attributes)
into the sorts of "wholes" that people recognize.
Instead of "decomposing" each feature a
distinctive list of attributes, emphasis is placed on
"grouping" the attributes of a given object into a
unit or template that can be stored or retrieved by
its natural name.

Atlévta g IMovemomnmokils AweOvoig
Etapwiis Xovepyaosiog ywa g Emotiung
T'eoypoagikav IIinpogoprov:

o  ATOKkTNON YOPIKAOV dedopivev K
oloKM]p®GN TOVS, ocuvumeplopfavouévon
véeg mMyég OmM®G TnAemiokOmmon, emtyeln
dikToa Kol £veot Kot cuyxdvevon dedopévmv
oo SLPOPETIKES TNYES.

o Awavepnpévog vroroylopds, kot Bépata
EVOOUATOONG OEOUEVOV KOl AOYIGHIKOD  GE
peydAa etepoyevn diktoo.

o TIlposgkrdoelg ot YEQYPOUPIKI
TOPovGino — oOmTIKOTOiNoY, Spoporoyel
OUYKEKPIUEVA TN TPiTN WP SdoTaon Kot
70 XpéVo.

e Avtidnyn TOV YEOYPAPIKADV
TANPOPOPLOV, GUUTEPIAAUPOVOLLEVOD HEAETEG
TV SWdIKACUOV pHE TIG omoieg GvOpmmol
poboivouv Kol ETMYEPOVV HE  YEDYPOPIKE
dedopéva, kot arAniemdpovv pe to, X.I.I1.

*  ALIAELTOVPYIKOTNTA TOV TEOYPOUOPIKOV
TANPOPOPIOV GUUTEPIAAUBOVOUEVOD EpEVVaL
v, va  Eemepaotovv o1 SVOKOAEG T®V
SQOPETIKOV  popedV kot 1 EAAewym
KOTOVONGOTG TNG CNUOGI0G TOVG.

e Klipoka, to moidmhoka Ofpoata  mov
TEPPOALOVY TIG OMEIKOVICELS GE SLOPOPETIKA
emimedo AETTOUEPELOGC.

e Xopwn avédrvon oe éve mepifdilov
GIS, 7o va evioyboovpe TG OVOAVTIKEG

Agenda of the University Consortium for
Geographic Information Science (UCGIS):

« Spatial data acquisition and integration,
including new sources of remote sensing,
ground-based sensor networks, and fusion and
conflation of data from different sources.

* Distributed computing, and the issues of
integrating data and software over large
heterogeneous networks.

« Extensions to geographic representations,

addressing  particularly the third spatial
dimension and time.
* Cognition of geographic information,

including studies of the processes by which
people learn and reason with geographic data,
and interact with GIS.

 Interoperability of geographic information,
including research to overcome the difficulties of

different formats and lack of shared
understanding of meaning.
* Scale, the complex issues surrounding

representations at different levels of detail.

* Spatial analysis in a GIS environment,
advancing the analytic capabilities of GIS.

* The future of the spatial information
infrastructure and the institutional arrangements
that provide the context for GIS.

* Uncertainty in geographic data and GIS-
based analysis, including the modelling and
visualization of data quality.

* GIS and society, the study of the impacts of




wavotnteg tov .11

e To péhlov TG VTOOOUNG TEOYPUPIKAOV
TANPOPOPIDY, KOl TOV  TOVETIOTI UKDV
StaKavovicdV Tov Tapéyovy o TEPBUALOV
v to X1

o Apeparotnre ote ympikd otovyeio ko
otig GIS - poowlopeveg avarioelg,
ouumEPAOUPAVOLLEVOD TNV HOVTEAOTOINGT) Kot
™V  ONTIKOTMOINoN NG MOWTNTAG TV
dedopévav.

e XTIl ko Kowovia, HeAéT) TOV
emdpdoewv tov X.I.I1. o Kowwmvia kot 610
KOW@OVIKO mep1oAlov 670 omoio
YXPNOUOTOLEITAL 1] TEYVOAOYIOL.

H Hovemomuoxn — Awbvig  Etopwn
Yvvepyaoio apydtepa mpdcbece kot dAka 4
0épata oty Alota:

o  MeTGAAEVON YEOYMPIKAV OEOOUEVEOV
Kol avokdivyn  yvaong, m - ovdmtuén
pebddov yoo v dmuovpyio potifov Kot
YVOGOT 0O TIG LEYAAEG TINYEG dEdOUEVOV.

e Ovrtoloyikég Aertovpyieg me
T'eominpogopikilg,  dpoporoydviog  Tig
AEITOVPYIKEG CLVICTAOGES 0TI omoieg Pacileton
1N YVOOTN LG Yol TV YIVI ETQAVELQ.

e Tsoypogum) ontikomoinon

e Xpnon JO0puvPoPIKAV dedopévev Kol
ninpogopiog otnv I'ewdainpopopiki)

GIS on society, and the societal context in which
the technology is used.

UCGIS later added four emerging themes to the

list:

e Geospatial data mining and knowledge
discovery, the development of methods for
extracting patterns and knowledge from very
large data sources.

e Ontological foundations of geographic
information science, addressing the fundamental
components on which our knowledge of the
Earth’s surface is based.

e Geographic visualization

e Remotely acquired data and information in
GI Science (UCGIS, 1996)

(UCGIS, 1996)
B
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Kartavepnpéveg Baogig Aedopévav — Distributed Databases (source: Xat{démoviog, 2006)

Baon Agdopévov: YvAloyn TV
CUGYETIOUEVOV  OESOUEVOV  TPOKEWEVOD VOl
yxpnotporombel kot va datnpnbel Eva peydio
oUVOAO  dedopévov.  Ymapyovuv  1é0oEpPa
povtéda Bacemv ded0UEVMV 1EPaPYIKO, HIKTLO,
OYECIOKO KOl OVTIKELLEVOGTPOPES LOVTELO.

Ot omorTodpeveg AElTovpyieg WG YOPIKNAG
Baong dedopévav givar OTmG akolovbel,

- M ovvektikdTTa pe Alyn N kabBohov agpbovia
- 1 STpnon TG TOLOTNTOG TOV SESOUEVMV
ocvumeprropfavopévon g avapaduong

- 1 QVTO-TEPTYPAPT| LLE TOL LETAOEGOUEVOL

- 1 VYNAN €nid00T TOL GUGTHLATOG
Sweiptong g Paong dedopévav e YAdooo
Baong dedopévav

- 1 AGQAAELD GLUTEPIAAUPOVOUEVOL TOV
ELEYYOV TPOOTEROONG

Database: Collection of interrelated data in order
to handle and maintain a large amount of data.
There are four database models; hierarchical,
network, relational and object-oriented model.
Required functions of a spatial database are as
follows,

- consistency with little or no redundancy

- maintenance of data quality including updating
- self descriptive with metadata

- high performance by database mangement
system with database langauage

- security including access control

I
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Iéuopa pag wevtkng Aakovpog oto W.M.E. - Filling an artificial pit in the DEM (source: D.
Maidment, 2002)

Inland Catchments

J\sslgu

Alhoyn tov W.M.E. yio vo emitpénet TV oKlaypaonon TeV E0OTEPIKAOV TEPLOXDY ATOGTPAYYIONG -
DEM alteration to allow delineation of inland catchments (source: D. Maidment, 2002)

Téuopo Aekavav: av to TAéypo tov Y.M.E.
mEPLEYEL YELTIKEG AOKOVPEC ©TO0 avayAveo
egartiog  Aobdv  oto  kabopiopd TV
VYOUETPOV 1 6T dNpovpyio Tov TAEYUATOG.
Ot wyevtikeg avtég AaxovPeg mpémer  va
ghayotomombovv  yio v akpPéotepn
ameovIon TV vdpokpitdyv. Mia Aakovfa
eppaviCetor O6tav éva 1 TEPLOGOTEPH KEAMG
givor mepikukAopéva, and Oreg Tig TAEVPEC,
omd KeMA pe  peyodvtepo vyopetpo. Ot
AakovPeg apatpovvtar and to P.M.E. pe m
Agrtovpyia "yépiopa Aakovfov".

Mmopetl va emTpanel Kot 1 TOPOLGIN YVOOTOV
eomtepkdv Aekavov oto Y.M.E. Mia tétowa
Sdwdwacio amortet pioo NODATA tipun oto
KeM LLE TO EAGYIOTO VYOLETPO TNV ECOTEPIKN
Aekavn. ‘Eva této10 kel Ba. Anebei wg onpeio
ekPorng Omov Oa emupémer oto vepd va
KuAnoet é€® amd o GOGTNH. Xg Vol SIKTVOKO
povtélo, avtd Oewpeitor Inpeio Akpng mov
KotoAyet o€ pia Aakovo.

Fill Sinks: if the DEM grid itself contains
artificial lows in the terrain, due to errors in
elevation determination or grid development.
These artificial sinks must be eliminated in order
to accurately delineate watersheds. A pit is where
a set of one or more cells is surrounded on all
sides by cells of higher elevation. Any artificial
sinks or inland catchments in the DEM are
removed through the use off the Fil/ function.

To allow for the existence of known inland
catchments in the DEM. One such process is to
assign a NODATA value to the lowest elevation
cell in the inland catchment; such a cell would be
treated as an outlet in that it would allow water to
“flow out” of the system. In the network model,
this is a Hydro Edge that ends in a sink.
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H yewavagopd sivon pio petatpomn amd to ydpo TG EIKOVOG GTO GTO YEMYPUPIKDG GUVTETAYUEVO
xdpo - Georeferencing is a transformation between the image space to the geographical
coordinate space (source: University of California at Berkeley)

T'eoavagopa: (Teopetpiky Awpbwon) o
OKOTOG TNG YEMOVAPOPAG €VOL 1 LETATPOTN
OO TO GUGTNUO GUVIETOYUEVAOV TNG EKOVAG
(u,v), mov pmopel vo €yl mopapopemOel
efotiag  kamolwv  mopoyoviov e éva
ovyKeKpIéVo TpoPolikod (x,y). H ene&epyacia
EIKOVOG CUUTEPILAUBAVEL TN HETATPOTN Al
plo  3-didotatm yeopetpion og  2-didototn
gwova.

Georeferencing: (Geometric Correction) The
purpose of georeferencing is to transform the
image coordinate system (u,v), which may be
distorted due to some factors, to a specific map
projection (x,y). The imaging process involves
the transformation of a real 3-D scene geometry
to a 2-D image.

H yemdaicio aoyoreitar pe Tov kabopiopd Tov yrRwvov oxnpatog - Geodesy is dealing with the
determination of the Earth' figure
(source: www.ipg.tu-darmstadt.de/gug/img/geoid.gif)

T'sowdmoia: aviibeta TG  TOMOYPAPIKNG
xopToypdonong, aocyoAeiton kuvpiwg pe TOV
Kkafoptopd tov peyébouvg Kot ™G LopENG TG
YNNG  TpoKeWEVOL  va.  dnpiovpynBel  pio
EMEAVEIL AVOQOPAS YOl TNV TOTOYPUPIKN
yoptoypdonon (Hatzopoulos, 2006)

Geodesy: on the contrary of topographic
mapping, is mainly occupied to define the size
and shape of the earth in order to create a
reference surface for topographic mapping.
(Hatzopoulos, 2006)
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I'eopetpia kot Tomoroyio T@v Atovucopatikdv kot Pnedotov dedopévov — Geometry
and topology of Vector and Raster Data (source: Murai, 1999)

Teopetpio TV AlevuopnoTik@v Asdopévev:

Geometry of Vector Data: Spatial objects are

YOPWd avtikeipevo propovv va ta&voundodv
oe OTLELOKE avtikeipeva OGS
LETEMPOAOYIKOG  0TOOUOG, O  YPOULKE
avtikeipeva  Ontwg  €Ovikp 080g Kol of
EMUPOVEIOKO  OVTIKEIEVO, OIS  OYPOTIKN
KGALYN  yng,  To.  omolo  YEMUETPIKA
amewoviCovtor pe onuelo, ypoppun Kot
moldyovo avtictoya. T yopwn avdivon
oto X.I.I1., dev apkel povo n yeoperpio pe
0éon, 10 oyuo kour to péyebog oe éva
GUGTNUO OVAPOPAS OAAG omouTeiTonl Kol 1
tonoloyia. H yeopetpio evog onpeiov diveton
amd 000 ovvietaypéves (X, y), &VO TG
YPOUUNG, OAANAOLYiNG Kot TEPLOYNG OiveTan
amo pio oe1pd amd oNUELNKES CLVTETAYLEVEG.

Koppog: pio topur and mepioodtepeg and 600
YPOUUES 1| OEPEG, N aPYIKO KoL TEMKO onpeio

Adlvoida:pio oepd N plo aAAniovyic and
0AVGIOTONG  apldpovs, apykd Kol TEMKO
KopUPd apOpod, apiotepd Kot de&Ld YEITOVIKA
TOAMDY®VO,

MoAdymvo:pio mepoyn ond TOALYWOVIKOVG
apBpovg, oepéc  amd  olvoideg  mov
oynpotiCovv o mepoy pe  de&dotpoen
oepd (mpoodiopiletar pe opvntikd mpdonuo
o€ TEPINTOOT APLoTEPOGTPOPNG GEPAG).

Teopetpioc TV Ynod0tdv Agdopévav:
YEQOUETPIOL TOV  YNOWOTOV  OVTIKEWWEVOV
Sivetol TopoKIT®

Inpetoko OVTIKEIPEVO: éval onueio
kabopiletor  amd 10  onuewokd 1D,
ovvtetoypéveg (i, j) Kot TO XOPOKTNPLOTIKG
OV

classified into point object such as
meteorological station, line object such as
highway and area object such as agricultural
land, which are represented geometrically by
point, line and area respectively. For spatial
analysis in GIS, only the geometry with the
position, shape and size in a coordinate system is
not enough but the topology is also required. The
geometry of a point is given by two dimensional
coordinates (X, y), while line, string and area are
given by a series of point coordinates.

Node: an intersect of more than two lines or
strings, or start and end point of string with node
number

Chain: a line or a string with chain number, start
and end node number, left and right neighboured
polygons

Polygon: an area with polygon number, series of
chains that form the area in clockwise order
(minus sign is assigned in case of anti-clockwise
order).

Geometry of Raster Data: The geometry of
raster data is given by point, line and area objects
as follows

Point object: A point is given by point ID,
coordinates (i, j) and the attributes

Line object: A line is given by line ID, series of
coordinates

Area object: An arca segment is given by area
ID, a group of coordinates forming the area and
the attributes. Area objects in raster model are
typically given by “Run Length” that rearranges
the raster into the sequence of length (or number




IFpappiké  avrkeipevo:  plo ypopun
kabopiletor and 1o ypoppukd ID, po cepd
GUVIETAYUEVOV

Xopiko avTIKEIPEVO:EVO TUNLLOL LLOG TEPLOYNG
kafopiletor and ywpwd ID, éva ovvoro
GUVTETAYUEVOV oL opilovy TV TEpLoyN Kot
TOL YOPOKTNPIOTIKG TNG. XWOPIKA OVTIKEILEVD
og éva ynewwtd povtého divovior omd TV
evtod] “Run Length” mov enovorpocdiopilet
TO EIKOVOGTOLYELD 0md TO piKog Kabe Taéng (1
appd EIKOVOGTOYEIDV)

of pixels) of each class

pmm s m s

(e] Perspective (f) Radial (g) on Linear (h) Local Topography

A1Gpopot THTOL YEMUETPIKAOVY TTapapopedcewy - Various Types of Geometric Distortions (source:
Murai, 1999)

T'eopetpicn d10pbwon Sopugooleﬁé suct'){/ag pe on usi;x s}»é.y)lcou (xspgtpmtoypa(pi(xg — Geometric
correction of a satellite image by using GCP from aerial photography (Source:
http://boto.ocean.washington.edu/oc_gis_rs/examples/project/superflys/FINAL%2520JOURNAL

/journal. htm)

T'eopetpukyy AWpOwon: eivor  yio  vao
Sopldoel TG YEMUETPIKES TOPAUOPPDOELS,
£0MTEPIKES Kot EEMTEPIKES TAPAUOPPDCELS.

E6OTEPIKEG TUPUROPPADGELS: TPOKOAOVUEVES
and Tov awstntmpa, 6nmg N SoTpéPrmon TV

eoxdv, m un ooty Ttomobétnon TV
OVVELTMV, N UETAPANTOTNTO TOV TOGOGTOV
detypatoinyiog KA.

EOTEPIKEG TAPAPOPPADGELS: TPOKOAOVLEVES
amd TG eEMTEPIKEG MAPAUETPOVG EKTOG TOV
aeOnmpo, ocupmepropfavouévav mg
UETOPANTOTNTAG TOV VYOUETPOL Kot TG BEomg
™G TAATPOPHOG, TNG YNIVIG KVPTOTNTOS, TOV
TOTIOYPUPLKOV VALY VPOV K.AT.

H yeopetpwn d16pbwon yivetar cdupova pe
T axoAovba Prpata.

stepl: Ewoyoyn dedopéveov  amd  un
SropBopéva dedopéva elkovag
step2:  Emoyny  yeopetpwknig  pebddov

dopboong kot e&iocong HETOCKNUOTIGHOD
aviloyo pe TN yeopetpio tov oebntipa kot

TOV  EKTIUOUEVOV — TUTOV  YEOUETPIKNG
TUPALOPPWOTG

step3: IIpocdopiopdg TV TOPAUETPOV
LETOOYNUATIGHOD OV YPNGILOTOLOVV GMUEin
emiyeov gléyyov (GCP)

step4: ANyn deiypotog Ko wapepBoin
stepS: IMapoyoyn yewavapepdpevns €kovag,
YVOOTH OG YEOKMOIKOTOMUET EIKOVOL

Geometric correction: is to correct the
geometric  distortions; internal and external
distortions.

internal distortions: caused by sensor, such as
lens distortion, misarrangement of detectors,
variation of sampling rate etc.

external distortions: caused by external
parameters other than sensor, including variation
of attitude and position of platform, earth
curvature, topographic relief etc.

Geometric correction is made according to the
following steps.

stepl: Data input of uncorrected image data
step2: Selection of geometric correction method
and transformation equation depending on the
sensor geometry and the estimated types of
geometric distortions

step3: Determination  of  transformation
parameters using ground control points (GCP)
step4: Resampling and interpolation

stepS: Output georeference image, known as geo-
coded image
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Xaptmg tov NamoAréwv amd Tov Mdptio tov 1812 ot Mocya- Charles Minard’s map from 1861
““Carte figurative des pertes successives en hommes de I’Armee Franc_aise dans la campagne de

Russie 1812— 1813’ or Napolean’s March on Moscow (source: Miiller, 2003)

1812

Xwpo-ypovikdg k0Pog amd Tov Mdaptn tov Narmoréwv ot Pwoia - A space— time cube of
Napoleon’s march in Russia (source: Kraak, 2002).

I'swontikomoinon: ocvvevdvel mPoceyyicelg
amd TNV EMOTNUOVIKN  ORTIKOTOiNoM,
(epgovnTikn) xoptoypapio, EPEVVITIKN
avdivon dedopévov ko Z.I.IL yo Vv
nmapoyn Oempidv, pedddwv kot epyareiov Kot
TaPOVGIOoNS  YE@YWPKOV  dedopévav. O
YOPTNG OVOTOPIOTA TIG OPOUATIKEG OTMOAEIEG
Tov otpatod Tov NomoAéovto KOTd TN
Sbprela g podoikng ekotpateiog. To oynua
amotelel (o enidelln Tov TG Ot EVOAMOKTIKEG
YPOPIKES OTMEIKOVIOELG UTOPOVV VO JLEYEIPOLV
mv dwdwkaocio g ontikng okéyne. O Tufte
(1983) 1oyvpioke 6T “pmopet va amoterel T0
KOADTEPO GTOTIOTIKO Ypaonpo OV
oyxedudomke mote”. E&nynoe o611 0o xaptng
avtdg etvar €va aeNYNUOTIKO YPAGNUL GTO
XPOVO KOl OTO YOPO TOL Oegiyvel TG M
molvpetofAnt]  moAvmhokotnTo  pmopet
€€umva vo. eVOOUOTOOEL. ...TOGO €VYEVIKA Kol
avemaiocOnta.  mov ot Oeatég  dVvokola
GUVELONTOTOLOVV OTL KOLTOVV TOV KOGO and 4
M 5 Odwotdoere. H mopoxdte swova
dnuovpndnke amd tov Kraak (2002) xon
amewkovilel évo yopo-ypovikd kOfo 6mov o
agovag x- kot 0 GEovag y- avTImposOTEHOLY
™m veoypaogio kol o d&ovag { avtimpoc@nelet
70 Xpévo.

Geovisualization: integrates approaches from
scientific visualization, (exploratory)
cartography, 1image analysis, information
visualization, exploratory data analysis (EDA)
and GIS to provide theory, methods and tools for
the visual exploration, analysis, synthesis and
presentation of geospatial data. This map
portrays the dramatic losses of Napoleon’s army
during his Russian campaign (Figure). The figure
is a demonstration of how alternative graphic
representations can stimulate the visual thought
process. Tufte (1983) claims “‘it may well be the
best statistical graphic ever drawn’’. He explains
that the map is ‘‘a narrative graphic of time and
space which illustrates how multivariate
complexity can be subtly integrated . . . so gentle
and unobtrusively that, viewers are hardly aware
that they are looking into a world of four or five
dimensions’’. The next figure created by Kraak
(2002) presents a so called space—time cube in
which the x- and y-axes represent the geography
and the z-axis represents time.

T'soninpogopikn - Geographic Information Science (source: www.une.edu.au)

T'eominpogopikny 1q  Emomipn g
I'soypaguic IIinpogopiog: eivor to nedio
€pEVLVOC TOL UEAETA TIG YEVIKEG OpYEG NG
amoOKTNONG, Swyeipong, eneEepyoaoiag,
avaivone, omTKomoinong kol amobnkevong
YEQYPUPIKOV JEGOUEVAOV, KOl CLOTNUATOV
YEQYPAUPIKDOV TANPOGOPLDV, 7OV &givar To
VTOAOYIOTIKA TOKETO, OXESIAGUEVOL VO, PEPOVV
e1g mépag tétoteg evépyeteg (Goodchild 2003).

Geographic Information Science: is the
research field that studies the general principles
underlying the acquisition, management,
processing, analysis, visualization, and storage of
geographic data; and geographic information
systems (GIS), which are computer software
packages, designed to carry out these activities
(after Goodchild 2003).
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Boowég mnyég dedopévav yio IEIT — Major data sources for GIS (source: Murai, 1999)
TTivakog Emhoyn pefddwv Amdktmong Aedopévmv (source: Murai, 1999)

Inyég Agdopévov Mé£60d0g Mnyavipato Axpipero Koéotog
Avoloykog Pnolomoinon Pnoeomomg +0.1 mm Yynio
Xaptng He To XEPL 670 YapTN

Huowtopatn Zopwtg +0.1 mm Xounio

Zapwon 670 YapTN
Agpopatoypagieg Avolvtikh Avoloyn +10 cm Yynio

DwoTOYpOLL. Xtepeooyedioon

Pnolokn Pnoaxog +10 cm Yynio

DwToYpOLL. Dotoypap. Xt.
Aopvpopikég Ontkn 2TEPEOCKOTIO +30-50 m Xopmo
Ewoveg Epunveia Zoop

Ynewkn Yoomuoa Pnewxng | £10-30 m Xopnio

Ene&epyacio Ene&epyaoiog

Ewovag gwovag
Metprioelg Metprioelg OAucd Zrodp. +1 cm TToA0
Eddagpovg 670 Tedio GPS Yynio
Avopopéc IIAnktpordynon PC, ITAnktpordylo

Agdopéva Ewsédov yie X.IIL: Aegdopévov
o6tL M omokTnon dedopéveov N 1M ewcayOYN
YEQYOPIKOV SEOUEVOV E1GO00V GE YNOLOKN
popoen eivor n axppotepn (mepimov 10 80%
TOL GLVOAKOV KO6GTOLG Tov X.I'I1. épyov) ko
ol depyaoiec eivar ypovoPopes, ot mNyég
SedOUEVOV TTPETEL VO, EMAEYOVTOL TPOGEKTIKG,
YL CLYKEKPYEVOLG okomovg. Ot Topokdt®
TNYEG BEGOUEV@V YPNOLYLOTOLOVVTOL EVPEWG.
Avadoyikol yapteg

Tomoypagucol ydpteg pe 1oobyeic ko GAla
£00.QIKA YopaKTNPLOTIKG Kot Ogpaticol xapteg
oe OTL apopd TG Koboplopéveg KaTnyopieg
avTIKEWEVOY  égouv  ymoetomomOel  omd
YNEOTOMTEG XEPWOVOKTIKGE 1 amd GOopOTEG
NUL-0VTOOTO. Ipofinuata GTOVG
avoloykovg yépteg Bswpovvior 1 EAAEwyM
Swbeowoémrag, mn pn  avobedpnon, N
OCVVETEWL GTO YPOVO TOPAYMYNG XOPTAOV, M
avakpifela KA.

AgpooarToypagisg

H avolvtiky 1 n ynowxn eoTtoypoppsTpio
givor pdAdov mo axpiP] ohAd 1 kaAdtePn
pébodog yio avofadpion xaptaov.
AopvQOopPIKES EIKOVEG

O1 dopvpopikég gucdves N To dedopéva givat
dwhéoo  yuo  tagwvounon ypNoEmvV YN,
ynowkd  vyouetpikd povtédo  (P.Y.M.),
avaBaduon Tov SIKTOoL EBVIKOV 000V K.AT.
AMG M ymookn KApoke Tov yoptn eivon
peto&d 1:50,000 éwg 1:100,000. H vyning
avalvong SopuEOPIKN  EKOVO UE  EmiyEld
avdivon oto 1-3 pétpa Ba mapdyer 1:25,000
TOTIOYPAPLKOVS APTEG GTO KOVTVO HEAAOV.
Eniyewo épevva pe GPS

O ovvdvaopodg dedopévav and otadpods Kot
a6 1o Ilaykoouo Xvotnpo Evtomopov éyet
ekovyyxpovioel T emiyeleg perpnoec. Eivon
oM  pHEYOANG akxpifelag oAAG TApO. TOAD
VYNA0D KOGTOVG Yo Vo, KOAVQOOUV peydheg
TEPLOYEG.

Ex0éoe1g kon dnpootedoelg

To  kowovikd  owovopkd  dedopéva
nmopatifevior ocuvnBog otig ekbéoec TV
GTOTICTIK®V KOl TNG OmMOYPAPnS OGOV apopd
TG LOVASEG O101KNONG.

Input Data Sources for GIS: As data
acquisition or data input of geospatial data in
digital format is most expensive (about 80% of
the total GIS project cost) and procedures are
time consuming in GIS, the data sources for data
acquisitions should be carefully selected for
specific purposes. The following data sources are
widely used.

Analog maps

Topographic maps with contours and other
terrain features and thematic maps with respect to
defined object classes are digitized by digitizers
manually or by scanners semi-automatically.
Problems of analog map are lack of availability,
out of date, inconsistency in map production
time, inaccurate etc.

Aerial photographs

Analytical or digital photogrammetry is rather
expensive but the best method for updating.
Satellite images

Satellite images or data are available for land use
classification, digital elevation model (DEM),
updating highway network etc. But the image
map scale would be around 1:50,000 to
1:100,000. High resolution satellite image with
ground resolution of 1-3 meters will produce
1:25,000 topomaps in near future.

Ground survey with GPS

Total station together with GPS (Global
Positioning System) will modernize the ground
survey. It is very accurate but too expensive to
cover wide areas.

Reports and publications

Social economic data are usually listed in the
reports of statistics and census with respect to
administration units.
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Agikteg PraoTnong: Aviyvevon Kot LeTPUKOg
TPoodlopiopds g mpdown  Propdlog ™G
BArdonong (vymg PAdotnon).

Vegetation Indices: The detection and
quantitative assessment of green vegetation
biomass (healthy vegetation).

NDVI=0

[a]
w [is
[

oy,
Py

$ Intercept
a) NIR b) NIR
a) 10 eacpa tov dgiktn NDVI - a spectrum of Normalized Difference Vegetation Index

b) Kabdg 1o pvAlmpo av&dvel, To £30¢p0g KpvPetat pe Ta etkovosTotyeia g PAdotnong va
Tapovctdalovy pa Téomn vo ovEnbodv kabeta TG andoTacng omd TV Ypoun £549oug - As vege-

tation canopy cover increases, this soil background will become progressively obscured, with
vegetated pixels showing a tendency towards increasing perpendicular distance from this soil line

(Thiam et al.)

Agikteg prdotnong (Katnyopiec):

Agikteg Khiong:  Amhol  apBuntikoi
LETACYNLATIOHOL pe oKoTd Vo avadei&ovv v
avtifeon ™G @oaopoTikng OmOKpPoNG NG
BAdonong oto epubpd Ko vEpvbpo.

Agikteg Améotaong: Metpodv 1o Babud g
VIAPYOVCOS PAACTNONG HEG® TNG SPOPAS
(amdoTOONC) ™G OVOKAOCTIKOTNTOG HE TO
YOUVO £30POC.

Agikteg OpBoyovikod MEeTOoYNMATICROV:
Meracynuotiopol TV VROPYOVTOV
QOCUOTIKOV  KOvoAdY — (UTavteg) vy T
dnpovpyia VE@V un-cvoyetiopevav
KOVOADV, KATO10 0O T 0010l OVOTOPIGTAVEL
10 d¢eiktn PAdoong.

Vegetation Indices (Classification):
Slope-based VIs: are simple arithmetic
combinations that focus on the contrast between
the spectral response patterns of vegetation in the
red and near-infrared portions of the electromag-
netic spectrum.

Distance-based VIs: measure the degree of
vegetation present by gauging the difference of
any pixel's reflectance from the reflectance of
bare soil.

Orthogonal transformation VIs: undertake a
transformation of the available spectral bands to
form a new set of uncorrelated bands within
which a green vegetation index band can be
defined.

PVI =\/(Rgg5—-Rp5)* +(Rgg7— Rp7)’

pyg, = PNIR-RED+a
Vb +1
PR

PYI, :NIR a*RED +b

J1+a®

PVI; = apNIR - bpRED

DVI = g MSS7 — MSS5

AVI=2.0MSS7 — MSS5

Agikteg AnocToong:
Perpendicular _Vegetation Index (PVI):

Distance-based VlIs:
Perpendicular Vegetation Index (PVI): to

OTTOUOKPUVET] NG EMOPAONG QOTEWVOTNTOG
€0aovg 6mov 1 PAdoTnoN Eivar apa Kot to
gwovootoyein  gumepiEyovy  poe  piEn
BAdoTnong —eddpoug.

Difference  Vegetation Index (DVD:
Yroloylotikd amho0otepog deiktng He xpnon
povo g Kiiong (b) g ypoppng edagpovg
(0:yopvo Edapog, <0:vepd & >0:BAdctnon)
Ashburn Vegetation Index (AVI):
O ovvtekeotg 2 umaiver wkvpimg Yoo TV
egiomon tov 6bit Tidv Tov VIEPLBpOVL e TIg
8bit Tyég tov epvBpov (ebv NIR 7bit 1 6bit
toTE amAn agaipeon).

Soil-Adjusted Vegetation Index (SAVI):
Eloyiotomoinon tov emnpeacpod ond to
€000pog péow ovviekeotr| L (0 < L < 100)
OVAAOYOL HE TO OVOKAOGTIKG YOPOKTNPLGTUIC

cancel the effect of soil brightness in cases where
vegetation is sparse and pixels contain a mixture
of green vegetation and soil background.
Difference Vegetation Index (DVI):
an easier vegetation index calculation algorithm
with the use of the slope of the soil line (b)
(0:bare soil, <0:water & >0:vegetation)

Ashburn Vegetation Index (AVI):
the values are multiplied by 2 in order to scale
the 6bit data values of channel 7 to match with
the 8bit values of channel 5 (either NIR 7bit or
6bit then simple subtraction).

Soil-Adjusted Vegetation Index (SAVID):
to minimize the effects of soil background by a
factor L (0 < L £ 100) according to its reflectance
characteristics (L=0 = SAVI=NDVI & L=100
= SAVI=PVI) suggest using L=1 for very low




SAV]=M*(1+L)

pnir + pred +L
—_n* —

TSAVI = a(NIR —a* RED —b)

RED+a*NIR-a*b
TSAVI, = a(NIR — aRED —b) :

RED +aNIR + ab +0.08(1+ a*)
MSAVI, = NIR~RED (1+1L)

NIR+RED + L

2

MSAVI, = 2 pNIR +1—+J(2 pNIR +1)* —8(pNIR — pRED)

WDVI = NIR-bRED

2

Agikteg BAdotong — Andotacng — Distance-based Vegetation Indices (ITomamavaywdtov 2001,

Thiam)

tov (L=0 = SAVI=NDVI & L=100 =
SAVI=PVI) my. L=1 yio aporq PAdotmon,
L=0,5 yio péon prédoon & L=0,25 ya mokvn
Brdotnon.

Transformed Soil-Adjusted Vegetation
Index (TSAVI): Awopbwon tov SAVI pe
xPNoN G KAIGMG TG YPApUNG TOV £8GPOVS
(a) & topnfig agovav g ypappng £8dpovg (b).
O SAVI enavanpocdopiotnke pe évov
nmapdyovra 0.08 yw v €layiotomoinon TV
EMIPACEDY NG POTEWVOTNTAS TOV €3UPOVG.
Modified Soil-Adjusted Vegetation Index
(MSAVD): TIpocdopiopdg tov cuviereotn L
tov SAVI pe yprion g wiiong (b) g
ypapuung £déeovg: 6mov L=1-2bNDVI*WDVI
(0 <L £1). Kot ot 300 mpotetvopevor deikteg
npoonabodv va Sopbdoovv mv
OVOKAOGTIKOTNTO, TOL €3GQOVS KAT® 0o
SLPopeTIKES GLUVONKEG KAALYTC.

Weighted Difference Vegetation Index
(WDVI):  Ymohoywotikd  amhdg  deiktng,
LLEYLOTOTOLMVTOG TNV 0VAKAOGY 6T0 LTEPLOpO
KOl EAOYLOTOTOLOVTOG TNV avAaKAaoTn omd To

£00.00g Le TV KAlon (b) g ypopuig £56.poug.

vegetation, L=0,5 for intermediate vegetation &
L=0,25 for high densities.
Transformed Soil-Adjusted Vegetation Index
(TSAVD: correction of SAVI with the use of the
slope of the soil line (a) & the intercept of the
soil line (b). SAVI was readjusted a second time
with an additive correction factor of 0.08 to
minimize the effects of the background soil
brightness.

Modified Soil-Adjusted Vegetation Index
(MSAVI): a modification of the L factor of the
SAVI with the use of the slope of the soil line (b)
where L=1-2bNDVI*WDVI (0 < L < 1). Both
indices are intended to better correct the soil
background brightness in different vegetation
cover conditions.

Weighted  Difference  Vegetation Index
(WDVI): although a computerized simple indices
maximizes the vegetation signal in the near-
infrared band and the minimization of the effect
of soil brightness.

TVI= \/—NIR -RED +0,5||RATIO = NIR NDVI = NIR-RED
NIR + RED RED NIR + RED
CTVI = DOVI0S . INDVI+0.5][TTVI = | [NDVI+0.5
INDVI+0,5
RVI = RED NRVI = RVI-1
NIR RVI+1

Agikteg Bhdotmong - Khiiong - Slope-based Vegetation Indices ()

Agikteg Bhaostnong - Khiong:

Ratio Vegetation Index (RATIO):
TIpotabnke yia 10 dywpiopd g PAdotong
a6 1o £dapog o€ ewcoveg Landsat MSS.
Normalised Difference Vegetation Index
(NDVI): TIpotdbnke yio t0 dtoopiopd g
Brdomnong oamd TO £30p0C O YNPLOKE
dedopéva Landsat MSS.

Transformed Vegetation Index (TVI):
IIpécOeon tov 0,5 ywo va pnv vadpyouvv
apvntkoi NDVI.

Corrected Transformed Vegetation Index

Slope-based VIs:

Ratio Vegetation Index (RATIO): was proposed
to separate green vegetation from soil
background using Landsat MSS imagery.
Normalised Difference Vegetation Index
(NDVI): was introduced to separate green
vegetation from its background soil brightness
using Landsat MSS digital data.

Transformed Vegetation Index (TVD:
Modifies the NDVI by adding a constant of 0.50
to avoid operating with negative NDVI values.
Corrected Transformed Vegetation Index

(CTVD): Awpboon mpopriuatog TVI yo
NDVI <-0,5

Thiam’s Transformed Vegetation Index
(TTVID): Awpboon mpopiqpoatog CTVI
VIEPEKTIUNONG PAAGTNONC.

Ratio Vegetation Index (RVI): Tw0 pe TVI
OALG VTTOAOYIGTIKG OTAOVGTEPO.

Normalised Ratio Vegetation Index (NRVI):

Tow yapakmprotikd pe NDVI  (kavovikni

Kotavopn,  ehoyiotomoinon  mpoPAnpdTmv
S10.popdc EOTEWVOTNTOG K.T.A.).

(CTVD: Correcting the TVI for NDVI < -0,5
Thiam’s Transformed Vegetation Index
(TTVD): Correcting the CTVI due to an
overestimation of the greenness.

Ratio Vegetation Index (RVI): Having the same
strengths and weaknesses as the TVI (see above)
while being computationally simpler.
Normalised Ratio Vegetation Index (NRVI):
similar in effect to that of the NDVI (normal
distribution, reduction of illumination effects
etc.)

GVI=-0,386MSS4 - 0,562MSSS5 + 0,6MSS6 + 0,491MSS7

Agikteg OpOoyovikod Metaoynpaticpov:
Principal Component Analysis (PCA):
Opboymvikdg  petaoynuatiopds  Tov V-
S1GTATOL YMPOL TNG EIKOVAG TOV TOPAYEL pia,

Orthogonal transformation VIs: orthogonal
transformation of n-dimension space image that
produces a cluster of new uncorrelated images
(compontents) classified according to the size of




GVI =-0,2848TM1 - 0,2435TM2 - 0,5436TM3 + 0,7243TM4 +
0,084TMS - 0,18TM7

GVI=-0,386MSS4 - 0,530MSS5 + 0,535MSS6 + 0,532MSS7

opddo omd véeg ewoveg (cuVIOTOOESG) Ot
onoieg dgv ovoyetiCovton peTag&d TOLG Kot
etvon ta&wvounpéveg g mpog 1o péyebog g
LETOPANTOTNTOG TOL  OVOATOPIGTAVOLY  GTHV
apykn €wovo. (apaipeot emavorapfavopevng
mnpogpopiag). H 1 xvpla  cvvictdoo
OVOTTOPLOTAVEL cuvnBg 10 alpedo
(avOKAMDUEV TPOG TPOOTITTOVGO EVEPYELD)
Kat opeileton Kupimg oto youvod édagog. H 2n
KUPLL CLVIGTAOGCO CVOTOPICTAVEL KLPIOG N
petaforn otnv kdAvyn g PAdcTnoNC.

Green Vegetation Index (GVI) of Tasseled
Cap: H dgbtepn and 115 té008p1g véeg pmdvteg
tov tasseled-cap ywr Landsat MSS & TM (ot
apvnTKol GUVTELEGTEG 610 opatd
EAOYIOTOTOLOVY TNV EMIOPACT TOL ESAPOVG,
€V 01 BETIKOL EVOLVALOVOLY TNV ovAKAOGT
™mg PAdoong oto vtEpLBpo)

Misra’s Green Vegetation Index (MGVI):
Hopopoto pe tov GVI oArd yu v dedtepn
kOplo cuvictwoa (PCA) yuw Landsat MSS. Ot
ouvTeEleoTéG elvarl To 1O JVOGHATO TOV
AopBavovtor  yioo v devtepn  kHplo
cuviotdoa katd v PCA.

variation that the initial image depicts. The first
principle component represents the albedo due to
bare soil. The second principle component
represents the variation of land cover.

Green Vegetation Index (GVI) of Tasseled
Cap: the second out of four rasseled-cep bands of
Landsat MSS & TM (negative coefficients of
Visible channel minimize the bare soil effect,
while positive coefficients strengthen the
reflectance of vegetation to Infrared channel).
Misra’s Green Vegetation Index (MGVI): like
GVI for the second principle component (PCA)
for Landsat MSS image. The same vectors are
used for the second principal component as
coefficients.

e
e

Agiktng Edagikng ATdAgog RUSLE - RUSLE Soil Loss, (Source:
http://www.northeastiowarcd.org/uirw/maps/UIRW_RUSLE .jpg)

H Boown pébodog extipnong g edapikng
andlewg omd ™ Ppoydmtoon kot amoppon
etvor o eumepikn elowon mov kaheiton
Hoaykoéowoa E&icwon Edaguig AzndAetog
(USLE). H USLE oavantoyOnke amd apketdv
XPOVOV  OTOTIOTIKEG  OVOADGES  OEQOUEV@V
Bpoxémtoong,  omoppong Kol OMAOAELNS
wApatog. Mo vedtepn exdoyn g eicmong
USLE éyet avamtoyfei ko kodeitor RUSLE
(Revised Universal Soil Loss Equation). H
RUSLE &ivor mo Aentopepng and v USLE
kot emmAéov  amotehel  VTOAOYIOTIKO
apoypappo. ' Adyovg eléyyov dafpwong n
xpon g USLE 1 mg RUSLE Oempeiton
EMOPKNG.

H maykéoo E&icwon Edagikng AmmAeiag
etvau:

RUSLE=R*K*C*P*LS

‘Omov

RUSLE = péon etow €30k andAelo o
TOVOVG OVl EKTAPLO VAL £TOG

R = deiktmg mov exepaler v SwPpotikn
wovotTo. PpoxOnTOoNG KOl Omopponsg Ge
dedopévn Béom

K = cuvteheot| ecotepiknic TpiPng eddpoug

C = anotehel ™ kGAvyNg Kot dtayeipion yng

P = cuvteleotic dratrpnong 1 TpocTociog

L = ouvteleo g KEKMUEVOL IIKOVG

The primary method of estimating soil losses
from rainfall and runoff is an empirical equation
called the Universal Soil Loss Equation (USLE).
The USLE was developed by statistical analyses
of many plot-years of rainfall, runoff, and
sediment loss data. A newer version of the
USLE, called RUSLE (Revised Universal Soil
Loss Equation) has been developed. RUSLE is
more detailed than the USLE and, therefore, it is
a computer program. For erosion control
planning purposes, use of the USLE or RUSLE
will be adequate.

The Universal Soil Loss Equation is:
RUSLE=R*K*C*P*LS

Where:

RUSLE = average annual soil loss in tons per
acre per year

R = rainfall and runoff erosivity index for a given
location

K = soil erodibility factor

C = cover and management

P = conservation or support practice factor

L = slope length factor

S = slope steepness factor (Engel Bernie, 2000)




Deposition ama/ R

Definition of slope length as used in RUSLE (Renard, ef al. 1987) (Source:
http:/rpitt.eng.ua.edu/Class/Erosioncontrol/Module3/Module3_files/image046.gif)

‘| Hydrologic Soil
1 eroup -

S = ovvtekeotg Khiong (Engel Bernie, 2000)

.| Land Use/Cover.

. RainFall (p) .

COMEING

Curve Runoff .
. Number (c)

MAP CALCULATOR
q=(n-0.2 " {1000/c-10)).5qr/
{o+0.6 * (1000ic-10))

_ Elevation

FiLL -

‘|Filled Elevation to|
Remowve Sinks |

| Water Available
. for. .
Runoff

| FLOW ACCUMULATION
| (h2o as weight grid)

FLOW

Flow Direction

Accumulated Water |-
Available for Runoff ||

DIRECTION

Atdrypoppa. pofi yia to dtabéoyto vepod tpog anoppon] - FlowChart for Water Available For Runoff

Calculation (source: Tarboton David, short course)

AwOéowpo  vepd mpog  omoppor): H
mnpoopia yia kdAvyn / yprion yng Pacileton
ot T mov Koieitor ApOpog Kopmving
Amopponig 1 CN. O CN npoépyeton amd v
e&étaon tov Yoporoyuov Tomov eddpoug Kot
mv kdivyn yng. Ot CN tipég mokirovv amd 0
- 100 wou eivon deiktng KAVOTNTOG TOV
€00Q0oVg/ KAALYNG YNG VO AIOPPOPNOEL TNV
vypaocio. Ot tpég tov Ydporoywkod Tomov
Edapdv mowihovv andé A — D. Mg “A”
ocvpforiCovtar ta €3don mov eivor Aemtd,
OUU®ON TOoP®AN KE VYNAT SlomEPATOHTNTO EVD
pe “D” &ddon apylhmdmn, pe adwméparto
GTPMOLO. KO HE TOAD piKpn} dnOnTiKdTTOL

T va mpoPrepbei to dwbéoo vepd mpog
OOPPON MPEMEL VO TPEMEL VO EQOPUOCTEL M
nopakdto eElcmon:

Q = (sqr(p — 0.2 * (1000/c — 10))) / (p + 0.8 *
(1000/c — 10))

Omov: Q = ovvolkd vepd Swbéoyo mpo
amoppon

p = BpoyomTmon

¢ = optpdS KapmoAng KAiong

Katd ocvvénetn, og eldyioto amartovvrar dHo
petaPintés, Bpoyomtoon  kor  ApiBuog
Kapmding Kiicemv.

Amd 10 ddypoppa pong dopaivetal, 0 TPMOTO
TPAYUOL TOL TPEMEL VO KAVOvpE gfval va
dnmovpyncovpe  €va mAEypo  aplOucdv
KOpUTOANG KAicemv ovvdvalovtag to OepoTikd
enmineda, Yoporoywd Tomo Edapmv Kot
Xpnoewv Imc. Ewsdyovpe v mopokdto
egiowon oto Map calculator kdmowov and to
npoypaupato Arcview 1 ArcMap g ESRI
[Hydrologic Soil Group].Combine({[Land Use
and Cover]}):

Ot TYég 010 VEo TAEYHO OVTITPOCHOTEDOVV
{oveg HOVOSIKOV GUVOVOCUOV TWAV TOV

Water Available For Runoff: The land
cover/soil information is based on a value called
the Curve Runoff Number or CN. The CN is
derived by examining the Hydrologic soil
grouping of a soil and the landcover present. CN
values range from 0 — 100 and are an indication
of the ability of the soil/land cover mix to absorb
moisture. Hydrologic soil group values range
from A — D. “A” soils are light, sandy porous,
well drained soils while “D” soils are heavy,
clayey, compact, and poorly drained.
To predict the total water available for runoff you
need to use the following equation:

Q = (sqr(p — 0.2 * (1000/c — 10))) / (p +
0.8 * (1000/c — 10))
Where: Q = total water available for runoff

p = precipitation
¢ = curve number

Thus, at a minimum we need two map variables,
Precipitation and Curve number.
Look at the flow chart, the first thing we need to
do is create the curve runoff number grid by
combining the Hydrologic Soil Group and Land
Use and Cover themes. Enter the following
equation to the Map calculator of ESRI Program
Arcview or ArcMap: [Hydrologic  Soil
Group].Combine({[Land Use and Cover]})
The values in the new grid represent zones of
unique combinations of values in the input grids.
Each of these soil/landcover combinations is then
assigned a value of Curve runoff based on a table
you can get from the NRCS. The new field
stores the values of curve number for each cell.
You need now to enter the equation for water
available for runoff as:
( [Precipitation] - 0.2.AsGrid * (1000.AsGrid /
[CN] - 10.asgrid)).sqr / ([Precipitation] +
0.8.AsGrid * (1000.AsGrid / [CN] - 10.AsGrid))




ewoayopevov mieypatov. Kdabe ocvvévaocpdg | This theme contains cell’s whose values
€dapovg/ kahoymn yng Paciletar oe éva mivaka | represent the total amount of water that will be
mov pmopet va mdpet kaveig omd o NRCS. To | available for runoff based on the input rainfall
véo nedio amobnkevel TS KapumoAng yio kéOe | event. It is obvious that in the upper reaches of
keM. [pémer topa va ewoaydei 1 e&icwon vy | the watersheds there is a few areas that have a
70 vepO S0BEGLLO TPOG OTOPPON. high potential for soil erosion because they have
( [Precipitation] - 0.2.AsGrid * (1000.AsGrid / | a high potential water available for runoff value.
[CN] - 10.asgrid)).sqr / ([Precipitation] + | To create the Weighted Flow accumulation
0.8.AsGrid * (1000.AsGrid / [CN] - | theme we need the Flow Direction theme which
10.AsGrid)) can be created by running DNR HYDRO: Flow
Avtd 10 Ogpaticd eninedo mephopPavel kemd | Accumulation command. You will then be asked
TOV OmolmV Ol TWES avTImpPocmmevovy TN | to provide an Accumulation weight grid. Use the
GUVOAIKT] TOGOTNTA VEPOV OV gival dlabéoipo | “Water Available for Runoff Grid”.

pog amoppon| Paciiopevo e éva TEPLOTATIKO
Bpoyxémtwong wg dedopévo. Eivar eavepd oti
To onpeio ekBoAdV TOV AEKOVAV 0mOpPPONgG
glvan Hepkég meployEg pe vymAn mhavotnto
v S1GBpmwon enedn £xovv vynAn ThovoTTOL
v, amoppon tov Swbécyov vepov. o va
dnovpynBet to Bepaticd emimedo Weighted
Flow accumulation tpéyet m vmopovtiva. T0VL
DNR HYDRO: Flow Accumulation xou petd
0o epo0el 0 ypriong va. ypnoonombei o
TAEY O GLGCDPEVOTG PONG OG TAEY LA BAPOVG.
Xpnowomoteitar to Oepatikd eminedo “Water
Available for Runoff Grid”.

Awavoopa: Mia popon dedopévov oty onoia | Vector: A data format in which the spatial data

Houses Land Use Point Topology Ta Yopikd otoyeia anekovifovtor g onueia, | elements are represented as points, lines, or
L T, D / N © | Owner |Land Use ypappés | og molbymva kot avagépoviar og | polygons and are referenced to a spatial location.
AT ! Mayer D i ympikn 0éom.
.3 \\/’ 2 Clinton A
g e e
3 Bush C
x,l’ '( 4 Lee B
Loy 2
DA
S

[Mopdaderypo onuetakmv Stavocpatikav dedopévov - Example of point vector data (source: Murai,

1999)
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{(a) Original Image

{b) Thin ring with
chain eoding

{¢) Vector Data

"Evog anAdg akyopiBpog dravvopatomoinong — A simple Vectorization Algorithm (source: Murai,

1999)

Awvvoparomoinen: H dwvvopatikoroinon
avoQEPETAL OTN HeTaTpon amd Yynewetd o
SdtvuopoTikd dedopéva, To omoio Kaheiton
oUYVe  LETATPOT TOL  YNOLPMTOL  OE
Sdtdvuopo. H dwavoopartikomoinon dev etvor
€0kolo vo ovykpldsi pe T petatpomy| o€
YNOWOTO, ENEWN TO OLOVUCUOATIKO GYNLO
ypewdletar emmAéov TNV TOTOAOYIKY doun,
napodeiypatog  ybpwv,  katevbovon g
YpOoUUNG N TG oAvoidog, odvopa Kot KOpPot
TOV TOAVYOVOV, S1ATOEN TG GEPAG 0AVGId®V
OV  JOHOPOOVOVV VO TOAVYWVO 0PloTEPD
kot 6g€10 TOADYOVO TaVTOTNTO LG 0AVGIdOG
Ko T Aomd.

‘Evag amhog ahyopiOpog S1avuGHoTIKOToinong

e€nyeiton omd TO GYNLO, GTO OmOI0 1 CPYIKN
EIKOVOL LE TN YNOWOTN HOPPT LETOTPETETAL
oe dlovoopatikd  otoygein  péom NG
EKAEMTLVONG KOl TOL KMOKO aALGidag. AvTog
0 alydplBpog eivar YpnoyWog va PeTATPEYEL
mv  ynewet ekéva o SVUGHLOTIKA
dedopéva pe cvvtetaypéveg, oA dev etvor
KOVOTOMTIKO €MEN 0 aAydpdpog dev ytilet
mv  tomohoywkr, dopn. H  Swvvoporikn
LETATPOTY TOV YNPMTOD HE TNV OUTONOTN
okoddunon g tomoloyiag eivatr duvarth av
10 mapdBvpo 2x2 Kiveitor cuveydg omd Eva
KopPo katd pkog tov opiov. Ilpokepévon va
avTopoTomomOel 1 SlVUCLOTIKY LETATPOTN
TOL YNP®OTOV OGO TO SVVUTOV TEPIGGOTEPO,
TPEMEL 0pYIKO vo. copmbel pio kabapn gikovo
1®pig Tovg BopvPovg N TEPITTd oNUEdIOL.

Vectorization: refers to conversion from raster to
vector data, which is often called raster vector
conversion. Vectorization is not very easy as
compared with rasterization, because vector
format needs topological structure, for example,
direction of line or chain, boundaries and nodes
of polygons, order of series of chains that form a
polygon, left and right polygons ID of a chain
and so on.

A simple algorithm of vectorization is explained
in the figure, in which the original image in raster
format is converted to vector data through
thinning and chain coding. This algorithm is
useful to convert raster image to vector data with
the coordinates, but it is not sufficient because
the algorithm will not build topological structure.
Raster vector conversion with automatic building
of topology is possible if 2x2 window is
continuously moved along the boundary from a
node. In order to automate raster vector
conversion as much as possible, a clean image
without noises or unnecessary marks should be
scanned in the beginning.




Increased flood risk

Econoti
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+

+

Urkan & rursl
development at risk
Financial cost of
flooding underestimated
Under-insurance

Social akd cuitieal

+

+

People and azsets not
sufficiently protected
Flood management
excluded fram
community needs
Legacy of past
decisions not revieswed
Hazard control & over-
reliance on engineering

Politcal

+
+

Shaort-term outcomes
Desire for shortderm
vizihle actions &
achievable goals
Enabling legislation with
i explicit goals

Emcironmental

+

Matural processes not
uncderstood ar taken
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floods naot understood
Climate change &
vatizbility not factored
in
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o
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+
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Palitical wil & agreed
goal of rizk reduction
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Guidance
Government policies &
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to support risk
management

Good information
available

Monitoring and
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Decreased flood risk

Ecahami

+

.

+

Sustainable flood plain
development

Risk management as a
normal part of business
Insurance

Sacial and cutura

+

+

+

People understand &
accept level of flood risk
Ecjuity, acrozs MZ &
intergenerstionally

Rizk management
includes the 4 Rs &
residual rizk
Maon-structural,
structural & emergency
mansgement messures

Fafitcal

+
+
+

+

Commoan lang-term goal
Long-term outcomes
Aareed roles and
responsibilities
Adaptive & responshe
to change

Envirohimental

+

+

.

+

Integrated catchiment
management
Protecting life-
supporting capacities
and ecological values
Warking with natural
processes & systems

Climate change

Odnyot duyeipiong pickov TAnupudpag o kukhikn popen - Drivers of flood risk management in a
cyclical format (source: http://www.mfe.govt.nz/publications/land/meeting-challenges-of-future-

flooding-in-nz/images/full-table1-pg2.jpg)

Awygipion piockov TAnppopag: N Swdwkooio
tpomonoinong G  ouyvoTTog N TOV
GUVETEL®V TNG TANUUOPAS 08 €val KATAAANAO
eminedo (w0odbvapo ot ¥pnon yng), Kot
KOTOypoQenG €101 AOTE VO SLGQPOAGTOOV To
ploka TANUPOPOS o€ avtd TO €minedo. Avtd
apémel va Adfer vmdyn  GAAeG  avayKeg
pOOoNg TG oTAdUNG VEPOV, gvKOIpiEg KoL
neploptoplol. Agv etvon pdvo yua v epappoyn
TOV PLOIKAOV OUVVTIKOV LETPOV TANLUVPAOV.

Flood risk management: the process of
modifying the frequency or consequences of
flooding to an appropriate level (commensurate
to land use), and monitoring to make sure that
flood risks remain at this level. This should take
account of other needs to manage water levels,
and opportunities and constraints. It is not just
about applying physical flood defense measures.
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EI'ZA °87: Biéne Xoaprtoypaeiés ITpoforég
EAAnvikév Xaptov

EGSA ’87: see Map Projection on Greek Maps

XoompoAvagopac 1987 (ET'XA '87)(source: www.geocities.com)
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MeyéBuvon og €IKovosTOXEID SOPLPOPIKTG EIKOVAS KOl 0epopmTOYpapiog — Zoom in pixel of a
satellite image and aerial photography (Source:
http://boto.ocean.washington.edu/oc_gis_rs/examples/project/superflys/FINAL%2520JOURNAL

/journal.htm)

Ewovootorygio: elvor 1o pukpdtepo tunipa
plog ewdvag (n meploy mTOL GAPOVETOL) e
pio cuykekplLévn Tiu.

Pixel: (Picture Element) is the smallest piece of
an image (scanning area) with a specific value.

Evdoeg Atktoov o) Ydpoevmoels cuvdedepéveg e to 8iktuo ) YIpodiktuakés evioelg 0mov 600
axpeg ovvavtdvrtot - Network Junctions a) HudroJunctions attached to the network b)
HydroNetwork Junctions created wherever two edges meet (source: D. Maidment, 2002)

‘Evoon / Ydépoévoon: civar évo onueio
OTPUTNYIKNG (VOPOAOYIKNG) ONHOciag OTmG
éva onpeio €€0dov amd €va cmpo vepold 1
AEKGVY 0TOPPOTG.

Junction / HydroJunction: is a point of strategic
(hydrologic) interest, such as the outlet of a water
body or watershed.

Salzbeeds watershed: 26 .38
ot Mo 22, 1398 E-30
i d-bsged promitak eo ingit 30.3%) .
rnafE welaea e [e] 32-3q WE
. .

Ay

EFLER
TIpofrenduevn emQAVELOKT AOPPOT| LE TN PN PPoYOTTOONG UE TN HOPPT TAEYLOTOG -

Emeavewoxn  amoppori: H  cvvolum
kataxpuvion (P) pog kataryidog pmopei va
xoplotel og tpio povomdrtia mov o vepd Oa
akoAovOnoel  otov  VOPOAOYIKO  KOKAO.
Yrdapyer pio apykn mocdmta Bpoxonteong
mov dev Ba odnynoet ce amoppon. Avtn 1
mocotTTa givar ot apykés anmAeeg (Ia) ko
OmoTEAEL TNV KaTEWGOLOT, TNV €EATIION KO T
GLYKPATNOT OO PUVTOKAALYT OV TPEMEL VA
wovonombel mpwv  apyicel M EMPOVEINKN
amoppon. Otav mpaypotomomBel n apyky
kateiodvon To  €3apoc €yl pio  ouvvexn
eépovoa  wavotta  kateioovong (F), mov
e€aptator amd Tov TOmo €ddpovc. O pLOudg
Bpoyontwong mov eivar peyaAdtepog amd v
ouveyn Kotelodvon amotelel TV EMPOVELOKN
amoppon (SRO). Avtég o1 mocdTNTEG UTOPOHV
VoL TEPLYPAPOVV amd TV e&icmon:

Surface Runoff: The total precipitation (P) in a
storm can be divided into three paths that the
water will follow in the hydrologic cycle. There
is some initial amount of rainfall for which no
runoff will occur. This quantity is the initial
abstraction (Ia) and consists of interception,
evaporation, and the soil-water storage that must
be satisfied before surface runoff will begin.
After this initial abstraction is met, the soil has a
continuing abstraction capacity (F), depending on
the type of soil. A rainfall rate greater than this
continuing abstraction is surface runoff (SRO).
These quantities can be described by the
equation:

While F is a continuing abstraction, there is a
potential maximum retention S characteristic to




Predicted surface runoff using grid-based precipitation input (source:
http://grunwald.ifas.ufl.edu/Projects/ AGNPS/salz_rung.gif)

7 Curves an this sheet are for the
case |5 = 0.28, so that
2
. a= (P-0.25) \(9
" P+08s i)

Direct runoff (Q), inches

Rainfall (P}, inches

Avon yo v e€icmon arnopporis - Solution of the NRCS runoff equation (source:
http://dhn.iihr.uiowa.edu/runoff/images/2C/image055.gif)

onov 10 F eivon 1 ovveyn koteiodvon, vrapyet
mhovotnta LEY1oTNG KOTOKPATNONG
yopoxmprotikd ke RCN. H vwdbeon ot n
pnéBodog SCS etvar o Adyog F mpog S givan icog
pe 10 Adyo ™G mpaypatikng amoppong SRO
mpog v mhavn péytot P — la kan exepdaleton

®¢:
F_ SRO
S P-1I (2)

ouvdvalovrag tig e&ilomaoelg (1) ko (2) diver
Adon ywa to SRO:

(P-1,)°
P-1,+5

Mia gumelpikn oyéon mov €xet avantuydel and
™ UEAETN TWOAADV WMIKPAV  TEPAUATIKOV
AEKOVOV OTOPPONG:

— Ik
I,=02*S @

Ewodyovrog avtd omyv e€icwon 3 divel 1o
TOPOKATO OTOTELEGHLAL:

SRO =

. 3
S,
, ' ®
0TovL:
§=1000
RCN
©

omov S divetar og tvtoec. ' To Adyo awto, o€
po dedopévn tipn kiiong kapmding RCN yu
plo Aexdvn amoppong kot pio Bpoydmtmon,
e&lomoeis (5) kot (6) pmopovv va vroloyicovy
TNV ENLPAVELNKT OTOPPOT).

each RCN. The hypothesis of the SCS method is
that the ratio of F to S is equal to the ratio of the
actual runoff SRO to the potential maximum
runoff, P — la. This is expressed as:

F 5SRO
s P-1I o
Combining (1) and (2) to solve for SRO:
so- £51
. 3)

An empirical relation was developed by studying
many small experimental watersheds:

I =02%3 @
Substituting this into the following produces:

: 2
st0-(203)

' ®)
where:
g=looo .,
RCN
©6)

where S is in inches. Therefore, given RCN for a
watershed and a design rainfall, equations (5) and
(6) can be solved to compute the surface runoff.

Ydporoywkn| avaivon Tng Aekdvng Tov Tapevtipa Botonega - hydrolégic analysis of watershed of
reservoir Botonega (Republic of Croatia)

Emoaveiaxn Yodporoywn Avaivon:
Emdubkel va mepryplpet T GUUTEPLPOPE TOL
vepol KoODS Kiveitat oTnv emMQAveLd TS YNG.
TephapPaver:

1. m dSwmpnon wog podnpotikd opbng
OTEIKOVIONG TNG EMPAVELNG TNG TEPLOYNG TOV
avodvetal, OeopdVIoG TO VWOUETPO NG
emoeavelg oe évo  dedopévo onpeio va
omoTeAEl TN TN TOV KEAOL GTO JESOUEVO
onueio

2. 1ov kofopopd g devbuvveng tov vepod
oV péet amd KAbe kKeM oV EMOAvELN

3. tov xafoplopd o€ moto mapakeipevo KeAl To

Surface Hydrologic Analysis:  Seeks to
describe the behavior of water as it moves over
the surface of the earth

Includes:

1. obtaining a mathematically correct
representation of the surface of the area to be
analyzed, considering the elevation of the surface
at a given point to be the value of a grid cell at
that point

2. determining the direction water would flow
from each cell on the surface

3. determining to which adjacent cell water
would flow when each cell is doused with a




(source: http://gis.esri.com/library/userconf/proc99/proceed/papers/pap924/p9248.jpg)
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Rl e s re |
H Bpoyontmon oe pio Aekdvn amotekel mapaptpo kKMt yio v vdporoyikni g avdivon - Basin-

T3 inaa] anm

wide rainfall is a key input parameter for hydrologic analysis (source:
http://gis.esri.com/library/userconf/proc97/PROC97/t0350/pap322/p3223.gif)

vepd Ba kunoetl otav kKabe kel dobétel éva
dedopévo moco vepol

4. v edpeon eKelvov TOV KEMMV TOL
Toipvouv aloonelmTn GLGCMPELOT) PONG Kl
TO. OKLOYPAPOUV OG KOATIOKOVS, péRaTa, Kot
motapo, gite Sopkag eite otav gupavileton
TANUPOpOL

5. mv avamtuén evog SIKTLOL OLTAOV TOV
KOATiGK®V, pepdtov, KOl TOTOU®V,
kabopilovtag Vv 1epapyio.  TOLG Kot
Ta&WOLADVTOG TOVG MG TPOG TOV HYKO, GYETIKA
LLE TIG avAvTH SLKAUODGELS TOVG

6. tov kaBopopd TV TEPLOYDV (VOPOKPITEG)
oL TPOPOSOTOVV TOVG dedopévoug
KOATIGKOVG, TO. PEUATO, KO TOVG TOTALLOVG KO
Tov Kabopiopd tev e£0dmv (onueio e£6d0v)
AVTOV TOV VIPOKPLTOV

7. tov «kabopiopd Tov  vdpokpitn Kot
OVIOTNT®V VEPOV, Uio Oedopévn TocOHTNTA
VYPoV (Omwg éva pumoydvo) Bo KLANGEL.

given amount of water

4.

finding those cells which get considerable

flow accumulation and delineating them as
creeks, streams, and rivers, either persistently or
when flooding occurs

5.

developing a network of these creeks,

streams, and rivers; determining a hierarchy of
them; and classifying them as to volume, relative
to their upstream tributaries

6.

determining the areas (watersheds) that

feed into given creeks, streams, and rivers; and
determining the outlets (pour points) of these
watersheds

7.

determining into which watershed and

water entities a given quantity of liquid (such as a
polluting spill) might flow.
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IIepiinyn tov makxérov epapuoydyv X.I.11. - Summary of enterprise GIS application package

(source: enterprise

http://gis.esri.com/library/userconf/proc98/proceed/T0O400/PAP363/P3631.GIF )

Egoppoyéc X.I.I1.:

X1 Awyeipion AiKTo@Vv:

o TomoBétmon VIoOYEL®V COAMV®Y Kot
KoA@diov

o Yyedlaopds cuvTnpnong SkTHmv

o Y7npeoieg TMAETIKOWOVIDY

o [lapaxorovOnon KotavaAmong evépyelog
Ko oXeSGHOG

X Awygipron Hepfairovrog ko
®vowkav [Mopov:

o Mehétn KATAAANAGTNTOG Y10, YE@PYIKEG
KOAMEPYELES

e Awyeipion dac®dV, aypoTIKNG YNG,
VOATIKOV TOPWV, VOPOPLOTOTOV K.AT.

o AvdAivon TepPAALOVIIKMV ETMTOGEDV
*  Awyeipion KotaoTpopdv Kot
OVTLULETMTION

e Evtomouog yopatepdv yio vypd Kot
oteped amdOPAnTA

X710 AikTvo Od®V:

e [Thonynon oynudrev, (dpopordynon kot
TPOYPAUHATIOUOC)

e Evtomouog owidv kot dpopwmv

e Emnthoyn katdAAnAng meployng yo
dpactnproTeg

o Ymnpeoieg dpeong toTpikng enéppacng
o Yyedl0oUOC HETOPOPDV

Yyeowaopog kar EQappoopévn Mnyoviki:
e [loAeodopia

o [lepipepeloodg oyedlaooc

GIS Applications:
Facilities Management:

Environment

Locate underground pipes and cables
Planning facility maintenance
Telecommunication network services
Energy use tracking and planning

and Natural Resources

Management:

Suitable study for agricultural cropping
Management of forests and agricultural

lands, water resources, wetlands etc.

Environmental impact analysis
Disaster management and mitigation
Waste facility site location

Street Network:

Car navigation (routing and scheduling)
Location houses and streets

Site collection

Ambulance services

Transportation planning

Planning and Engineering:

Urban Planning

Regional Planning

Route location of highways
Development of public facilities

Land Information System:

Cadastre administration
Taxation

Zoning of land use
Land acquisition




o Evtomopdg S108popig auToKvitodpopov
o AvAmTuén SIKTV®V KOWNG ®PELELNS
Xbotnpe [inpogoprdv I'ng:

®  Awiknon kot draygipion Tov
KTnpotoroyiov

e ®dopodroyio

o Xwpotafués {hves Ko xpNoes yng

s Andkmon yng

-

Teopyia a) Xaptoypapnon Kariepyeidv B) Kalsteg oV xovv mnyetl and aveposTpofiro
Agriculture a) Crop Mapping b) Crops damaged by tornado

Aacoloyio o) Apapatikny Yropdaduon ) Aa K?mn auévo Adoog kot og e£EMEN va Kael
- Forestry a) Severe Depletion b) Forest Cover ¢) Burned & Burning Forest

I'ewloyio o) ZOviiveg Aopég ot Pennsylvaia B) 'ewroyucég Aopég oto Sudbury
Geology a) Syncline structures in Pennsylvania b) Geologic Units in Sudbury

Ydpohroyia o) Dotoypaeia and TAnupdpa ot anlhota 26 Anlhon 1997 B) Katovoun
Bpoyéntmong - Hydrology a) Photo of Manihota flood 26 April 1997 b) Rainfall Distribution

Egappoyéc Tnremokoénmnong:

. T'eopyia

- Xaptoypaenon tHnov KaAMEPYELNG
- Toaparxorovdnon kadiépyelog &
Extiunon Znég

. Aacolroyio

- Xaptoypdenon Anoyiloong
- Avayvapion Ewdov

- Xaproypagnon Kapévng I'ng
. T'ewloyia

- Xoaproypaenon Aopng

- T'ewloywkéc Aopég

. Ydpolroyia

- Zxwaypaenon Hinppdpag

- Edagun Yypooio

. BOardcacrog [dyog

- Tonog & Zvykévipmon

- Kivnon ayov

. Karoyn & Xpijosaig I'ng

- Aypotici)/ Aotk AAhayn

- Xaptoypaenon Bopdalog

i Xoproypagnon

- Xopopérpnon

- Y M.E.

Remote Sensing Applications:
. Agriculture

- Crop Type Mapping
- Crop  Monitoring &
Assessment

. Forestry

- Clear Cut Mapping

- Species Identification

- Burn Mapping

. Geology

- Structural Mapping

- Geologic Units

. Hydrology

- Flood Delineation

- Soil Moisture

. Sea Ice

- Type & Concentration

- Ice motion

. Land Cover & Land Use
- Rural/ Urban Change

- Biomass Mapping

. Mapping

- Planimetry

- DEMs

Damage




®oldootog [Tayog a) I1dyog otov KOATO 1: St. Lawrence ) rdowo ITdyov - Sea Ice a) Ice in the
Gulf of St. Lawrence b) Ice back breaking as it moves past bridge supports

Xaptoypaenon o) XOJp]J.STpl(l B) Y.M.E. y) Tornoypogikn & Ocpotikiy Xaptoypdenon - Mapping
a) Planimetgz b) DEM c) Topographic & Baseline Thematic Mapping
oy # 9
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Qkeavia & [opaxtia [Mapakorovbnon a) Kdpata ota otevd tov Gibraltar B) Qkedvia ypopotikd
dedopéva g Meooyeiov v) Ietpehatokniida, Wales - Ocean & Coastal Monitoring a) Internal
Waves: Strait of Gibraltar b) Ocean data colour of Mediterranean Sea c) Coastal oil spill, Wales

(source: CCRS — Fundamental of Remote Sensing Tutorial, 1998)

- Tonoypagikn Xaptoypdenon
. Qxkeavoi & Mapaktin
HapaxorovOnon

- Xopaxmprotikd QKeavon

- Xphpo Qreavod

- Aviyvevon [Metpelarokniidog

Topographic Mapping

Oceans & Coastal Monitoring
Ocean Features

Ocean Colour

Oil Spill Detection




Land Use Map
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4 Stream Map 3 Soil Texture Map

T'av tov eviomiopd kKatdAAnAmv Bécemv Yo epmlovTiopnd pe vepd eivar amapaitntn n cAAoYNH TG
TOPUKOTOTANPOPOPING YAPTES YPNOEMV YNG, KAIONG, £0PIKNG SOUNC, VIPOYPAPIG KoL
Khupatikng TAnpogopiog - To find a suitable site for the water feeding project the following
information were gathered, land use map, slope map, soil texture map, stream map and climatic
information (source:
http://www.gisdevelopment.net/proceedings/mapindia/2006/earth%20sciences/images/ma06242

Lipg)

Eqappoyég X.I.I1. kon Tnremokoémnong ot
oy eipion VOUTIKAV TOPV:

e Tnv omotOTOON NG YWPKNG KOTOVOUNG
™mg Ppoxdmrmong pe ™ ovLAlOY| TOV
ded0UEVOV PBPOYOTTOGONG TOL TPOEPYOVTAL OO
mv  emefepyacioc  TOV  TNAEMOKOTIKOV
dedopéVmV.

e Tn dnuovpyia xbptn Katakpdmong vepov
amd 1o £dapog oe Tiég CN.

e Tn Oonuovpylo yaptn xatavouns g
vypaoiog €daeovg (Soil moisture map), pe
xp1on 50pLPOPIKOV dedopévev
LUKPOKVUATOV.

o Tnv extéleon TV VOIPOAOYIKAOV LOVIEA®DV
voloylopob TG amoppong oe Kabe onpeio
TOL  VOPOYPAPUKOD  JIKTOOV, Y. TNV
TOPOVGIOCT]  YUPTOV — ETOVOQEOPTIONG KO
EKQOPTIOTG TOV AEKOVAOV OTTOPPOTIC.

o Tr dnovpyia YopTOV UE TIC TEPLOYEG KO
t0 Pabpd mov emdyncav omd akpaio
eowopevo  Ppoydmtmwong, pe Paon  to
dopvpopikd dedopéva.

GIS and RS Applications to water resources
management:

e Mapping of rainfall distribution by collecting
rainfall data that derive from the processing of
remote sensing data.

e Mapping creation of water withholding
capacity in the soil in Curve Number — values.

e Mapping creation of soil moisture distribution
with the use of wavelength satellite data.

e Implementation of hydrologic runoff model
calculation to each stream network point for
representation of catchments recharge and
discharge.

e Mapping creation of the areas and the extent
of aggravation areas by extreme rainfall event
using satellite data.

Z

« #GRASS 5.1 - Menitor: w0 son

Zwvonoinon — Buffering (source: http:/grass.itc.it/grass60/screenshots/images/v.buffer.png)

Zovonoinon: H dwdwkacio dnpovpyiog pog
Lovme yOpw amd évo onueio, ypopun M
mepoyn  yw o dedopévn omodotoon. H
Cwvomoinon eivar pa amd Tig SNUOPIAESTEPES
pneBd30vg avdAvong eyyvTnToC.

Buffering: The process of forming a buffer zone
around a point, line or area for a given distance.
Buffering is one of the popular proximity
analysis methods.




Atdrypoppor oo Stopopetikd yopikd Oepotikd eminedo - A diagrammatic view of different spatial
data layers (source: http://gis.washington.edu/phurvitz/professional/SSI/images/stack.gif)

Oépoto Xopikav Agdopévav:

1. ZtaTioTikéS povadeg

Movdadeg avapopds amoypapnv TAnducouov i
GAL®V GTATIOTIKOV TATPOPOPLDV.

2. Kripwa

Tewypoeum 0éon kripimv.

3.’Eda@og

Xopoaxmpopds  €d4Qovg Kol vIESHPOVG
aviloya pe to Babog, Tov 16Té-ve1, TN doun
KoL TNV TEPLEKTIKOTNTO CGE OOUOTIOWN Kot
0pYOVIKG, VAMKG, TO TETPMOES, Kol, KOTH
mepintmwon, 1 péon  KAlom  kor v
TpoPAemouEvn  YOPNTIKOTNTO a0 KeELONG
vePo.

4. l'swloyia

Tewloywkdc yapaxtpiopdg pe Pdaon
obotacn kot ™ doun. IlephapPdvetor ev
TPOKEPEVED 10 vdPobdpo Kot M
ye®UOpPoroyia.

5. Xpnoeig yng

Xopaxmpiopds meploxmv ovaAoyo pe TNV
OMUEPVI] KOl HEAAOVTIKY A€rTOovpyio. TOLG 1
TOV KOWOVIKOOIKOVOUIKO OKOTO TOvg (T.X.
OUIY®C  OIKIGTIKY, Plopmyavikn, gUmopIKn,
YEOPYIKN, SAGIKY, AVOWVYNG)-

6. AvOpomivn vyeio Ko ac@aiera
Teoypoowkny  xatavouny g eupdviong
acbeveldv Tov cuvdéovtat dpeca (emdnpies,
e&amhmon ocOevelmv, EMNTAOCELS
neplforloviikdy  mécemv oty vyela,
OTHOCQAIPIKY]  pOTTOVOT, YNUIKES  OVOIEC,
KataoTpoeny G oTtPadog tov  6Lovtog,
06pvPoc, K.Aw.) N EUpEST (TPOPLUL, YEVETIKAG
TPOMOTOMUEVOL  OPYOVICLOL,  VEEPEVTAOT,
KAL) HE TNV TotdTNTa TOV TEPPAALOVTOC.

7.KvBepvntikég vnpecieg Kot
EYKUTACTACELG TopaKoAovONOoNG T0V
nepipdirovrog

TomoOecieg vy  KvPepynTikéc  vanpecieg,
0éoelg voookopeiov Kol 10TpIKOV KEVIPWV,
oxoreiov, Ty OYEiQV, K.AT.
Svuneprappdavovrat ot €YKOTOOTAOELG
enefepyaciag  Avpdtov, omofAiTov Kot
EVEPYELOG, Ol YDPOL TOPUYWOYNG Kot TO KEVTPA
mopakoloVOnong tov  mepPdAioviog  Tov
Agrtovpyodv vmd TG OMUOCIEG OapYEG M Yo
Aoyaplacpd Tovg.

8. Meseromomtikés ko Propnyovikég

EYKATACTAGELS
Xmpot Bropmyavikng TPAYOYNS.
TeprropPdavovron ot £YKOTOOTACELG

vdponviag, E0pvéng, xdpot amobnkevong.

Spatial Data Themes:

1. Statistical units

Units for dissemination or use of statistical
information.

2. Buildings

Geographical location of buildings.

3. Soil

Soils and subsoil characterized according to
depth, texture, structure and content of particles
and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water
storage capacity.

4. Land use

Territory characterized according to its current
and future planned functional dimension or
socio-economic  purpose (e.g.  residential,
industrial, commercial, agricultural, forestry,
recreational).

5. Human health and safety

Geographical distribution of dominance of
pathologies  (allergies, cancers, respiratory
diseases, etc.), information indicating the effect
on health (biomarkers, decline of fertility,
epidemics) or well-being of humans (fatigue,
stress, etc.) linked directly (air pollution,
chemicals, depletion of the ozone layer, noise,
etc.) or indirectly (food, genetically modified
organisms, etc.) to the quality of the
environment.

6. Utility and governmental services

Includes utility facilities such as sewage, waste
management, energy supply and water supply,
administrative and social governmental services
such as public administrations, civil protection
sites, schools and hospitals.

7. Environmental monitoring facilities
Location and operation of environmental
monitoring facilities includes observation and
measurement of emissions, of the state of
environmental media and of other ecosystem
parameters (biodiversity, ecological conditions of
vegetation, etc.) by or on behalf of public
authorities.

8. Production and industrial facilities
Industrial production sites, including installations
covered by Council Directive 96/61/EC of 24
September 1996 concerning integrated pollution
prevention and control (1) and water abstraction
facilities, mining, storage sites.

9. Agricultural and aquaculture facilities
Farming equipment and production facilities
(including irrigation systems, greenhouses and




9. Eykoataotacelg YEOPYIKES Kol
VOUTOKAAMEPYELDV

Eyxatactdoelg yewpywkod eEomAopold Kot
TOPAYDYNG (6mov meptAapupavovtot

ocvotnpoto  Gpdevorng,  Ogppoxknmi Ko
oTafAot).

10. Katavopnq min0vopov - dnpoypagio
Tewypoein xatavouny tov wAnHvopod avd
Kavvapo, TepLoyn, SLoKNTIKY evOTTA 1 GAAN
evotnTa ovaAvong.

11. Awyeipion ektdoemv/nepropiopoi/lmveg
mov vrokewvTol o€ pubpiceic kor povaodeg
avaQopac

Extdoeg vnd Swyeipion, vmd pvduon M
XPNOUYLOTOOVUEVEG Yo  avapopd o€
EVPONAiKS, €0VIKO, TEPLPEPEIOKD KOl TOTIKO
eninedo. [epthapfévovtor ydpot andppyng,
TPOCTATEVOUEVES TEPLOYXES YUP® OO TNYEG
moowov  vepol, Lwveg evlAmTEG  OTN
VITPOPPUTAVGT, KOVOVIGTIKA  puBulopevor
diowdot Boddooiag 1 E0MTEPIKNG VavGLTA0T0G,
neploxés OSPAR (cvvOnkn Ocho-Ilapiciov
yw. v  7pootacio.  Ttov  Boddociov
nep1PdArovtog TOL Bopetloavatoikcon
Athavtikod) yio ) Bubon anofintov, (dveg
npootaciag amd tov 00pvfo, mEPLOYEG OMOL
EMTIPENMETOL 1| UETOAAELTIKN) €pgvva Kol
€€opuln, OOKNTIKEG TEPOYEG  MOTAULOV
Aekavav, povadeg avoeopds OSPAR kot
meployéc dwayeiptong mapaktiog {dvng.

12. Zdveg puok@v KivdOvav
Xopaxmmpiopds EVAAMTOV TEPIOYDYV AVAAOYOL
LE TOVG QULOWKOVG Kwddvovg (OAa  Ta
OTUOCQOIPIKA, VIPOLOYIKAL, GEIGHIKA,
NEOICTEWKA  QOVOLEVE KOL TO  QOIVOUEVOL
KOTOGTPOPIKOV TUPKAYLOV 7OV, AOY® TNg
0éonc, TG cEodPOTNTUC KoL TG GLYVOTNTAS
Tovg, etvar duvatd vo Egovv cofapdtoteg
EMATOCEL OTNV KOW®VIK), T.Y. TANUUOPES,
katoMoOncelg, xrovooTtPadeg, doocég
TUPKAYIEG, GEIGOT, EKPNEELS NeoIGTEIMVY.

13. Atpoo@arpikég cuvOnkeg

Ddvowég  100OMTEG TG ATHOCOALPAC.
Tepthappdvovron YOPIKE dedopéva
Baollopeva og LETPNOELG | TPOGOUOIDGELS 1
o€ GUVOVAGHO TOVG, KabMG Kol ot Torobesieg
LETPNCEMV.

14. MeTemporoyikd YEOYPAOIKE
XOPUKTIPLOTIKA

Kapikég ovvOfikeg Kot ot PETPNOELS TOVG
ATHOCQOLPIKES KoTakpnvicels, Beppokpacia,
eoatioodamvon, toydtnTa. Kot devbuvon

stables).

10. Population distribution — demography
Geographical distribution of people, including
population characteristics and activity levels,
aggregated by grid, region, administrative unit or
other analytical unit.

11. Area management/restriction/regulation
zones and reporting units

Areas managed, regulated or used for reporting at
international, European, national, regional and
local levels. Includes dumping sites, restricted
areas around drinking water sources, nitrate-
vulnerable zones, regulated fairways at sea or
large inland waters, areas for the dumping of
waste, noise restriction zones, prospecting and
mining permit areas, river basin districts, relevant
reporting units and coastal zone management
areas.

12. Natural risk zones

Vulnerable areas characterized according to
natural hazards (all atmospheric, hydrologic,
seismic, volcanic and wildfire phenomena that,
because of their location, severity, and frequency,
have the potential to seriously affect society), e.g.
floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.

13. Atmospheric conditions

Physical conditions in the atmosphere. Includes
spatial data based on measurements, on models
or on a combination thereof and includes
measurement locations.

14. Meteorological geographical features
Weather conditions and their measurements;
precipitation, temperature, evapotranspiration,
wind speed and direction.

15. Oceanographic geographical features
Physical conditions of oceans (currents, salinity,
wave heights, etc.).

16. Sea regions

Physical conditions of seas and saline water
bodies divided into regions and sub-regions with
common characteristics.

17. Bio-geographical regions

Areas of relatively homogeneous ecological
conditions with common characteristics.

18. Habitats and biotopes

Geographical areas characterised by specific
ecological conditions, processes, structure, and
(life support) functions that physically support
the organisms that live there. Includes terrestrial
and aquatic areas distinguished by geographical,
abiotic and biotic features, whether entirely




QVELLOL.

15. QKEAVOYPUPIKE YEDYPAPIKA
XOPUKTNPLETIKA

Duoikég WOMTEG TOV ®KEOVAOV (pedpaTo,
oAaTOTNTO, VYOG KOUATOV, K.AT.).

16. Oardooreg meproyég

Dduoikég WOMTEG TOV BOAACGODOV KOl TOV
OAQTOVY®V  VOOTIKOV — GLOTNUATOV,  HE
VITOSWPEST AV TEPLOYES KL VTTOTEPLOYES LE
KOWE YOpaKTNPIOTIKA.

17. Blo-yeoypoa@ikéc meproyég

Tleployés OYETIKDG OUOYEVAOV  OUKOAOYIKOV
GUVONK®V LLE KO YOPOKTNPLOTIKA.

18. Evowrtpoto kou frétomor

Teoypagikéc meproyéc mov yapaxtmpilovron
oo E0IKEG OWKOAOYIKEG CLVONKEG KOl TNV
€VOOKIUNON TOV OPYOVICUMV OV EVILULTOVV.
IepthopPdvovior  yepoaieg 1M vddTIvEG
EKTOOES, OlaKpvoOpeveS ovAAoyo pe  Ta
YEQYPOUPIKA, afrotkd Kot Brotuch
YOPOUKTNPIOTIKA TOVG, ove&apTNTOS €hv givor
TMPOS PUOIKEG il NULPLGIKEG.
Tleptiappdvovron LKPNG KApoKoG
YOPOUKTNPIOTIKA TOV OYPOTIKOV TOTIOV - T.Y.
QLTIKOT PPAKTEG, PLAKLY, KAT.

19. Katavopi] e1d0@v

Tewypoowkn xatavopn eWdov movidag Kot
yhopidag, ava kdvvapo, meployrn, OSLOUKNTIKN
evomta 1 AN evotnta avéivong. (Inspire,

natural or semi-natural.

19. Species distribution

Geographical distribution of occurrence of
animal and plant species aggregated by grid,
region, administrative unit or other analytical
unit.

20. Energy resources

Energy resources including hydrocarbons,
hydropower, bio-energy, solar, wind, etc., where
relevant including depth/height information on
the extent of the resource.

21. Mineral resources

Mineral resources including metal ores, industrial
minerals, etc., where relevant including
depth/height information on the extent of the
resource. (Inspire, 2007)
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Iootyng ypappn: O woodyelg ypapupég etvor
KATO10L amd ToL YOPOKTNPLOTIKA TOV ovoyAdQOoL
mov anetkoviCouv 10 avéyAveo Tov €3APOVG
pe to o vyodpetpo. Yrmdpyovv dvo TOHTOL
GOVYMV  YPOUUADV GTNV ORTIKOTOINGoY TV
2.II1. dedopévav, oxedloouévn SLEVOGHATIKN
VPO KOl GE EIKOVA pACTEP.

Contour Line: Contour lines are one of the
terrain features which represent the relief of the
terrain with the same height.

There are two types of contour lines in
visualizing GIS data; vector line drawing and
raster image.
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Kabopiopog tov pépatog — Stream Definition (source: D. Maidment, 2002
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(A) KeMb TAEYLOTOG LE GLGGAPEVOT > 5 BEPOVVTOL KEALL PERLOITOG
(B)npoodiopiopéva pépato 6To SikTvo pong
© mhéypa pépatog

KoOopwopog pépotog: Me éva  miéypa
GLGOMPELONG PONG TO PELOTO UTOPOVV Vo
KkafopioTohy  ypnolpomoldvtag  gite  éva
KOTOOAL OTOGTPOYYIOTIKNG TEPLOYNG &ite pia
TIUN ovoc®pevong pong. Mia tvmikr T
givor o 5000 kel mov onpaivel 6Tl OA Ta
KEMO TOV OmOI®V 1 GLGCOPELOT  Eival
peyoldtepn tov 5000 kehdv to&vopovvrol
ooV KEMA PpENOTOC €O To VIOLOWTO KEALG
Bewpovvror emedvela £ddpovg. Omov vrdpyet
pépa M T Tov KeAov givan 1 kon aAhod etvor
yopig dedopéva (NODATA). Eva koatdtepo
0plo cveodpevong pong tov 5000 keMmv pe
péyebog keMod 30 m onuaivel 611 TOipvel
amootpayylotikny  mepoyn  5000*30*30 =
4.500.000 m? 1 4.5 km? yia vo. dnpovpynost
PELLL.

Stream Definition: with a flow accumulation
grid, streams may be defined through the use of a
threshold drainage area or flow accumulation
value. A typical value to use is 5.000 cells, which
means that all cells, while the remaining cells are
considered the land surface draining to the
streams. The cell values are assigned 1 where
there is a stream and NODATA elsewhere. A
threshold flow accumulation of 5.000 cells with a
30-meter cell size means that it takes a drainage
area of 5.000%30*30= 4.500.000 m” or 4.5 Km”
to generate a stream.

@2
4
as
M 15
M 32
4
P
TIAéypa kotevBuvong pomng — Flow direction grid (source: D. Maidment, 2002)

KatebOvvon Porg — IMAéypa: or tpég tov
KEM®V TOL TAEYHATOC Katevbuvong  pong
delyvouv v KotedbBuvon g mo amdTOUNG
KkaB630v 0md exeivo To ke

H Swyovie kiion sivor peyodvtepn kot to
vepd Kiveitar NA, €161 10 KeEVIPIKO KeM €yel
Tiun 2 ywo v katevboven porg. H dwdicacio
avt eravolapfaverat yu kéOe kKevpued kel
OV TAEYHOTOG dNUOVPYDVTAS £TGL TO TAEYLLO
Kkatevhuvong pong Tov omoiov ot TYWEG TV
KeM®V  glvar ot KoTtevBvuvoelg pong  Tov
kafopiotnkov omd 10 pOVTELD TOV 8 —
katevhdvoewv tov addvapmv onueiov. Xg
eMinedeg mePLOYEC, OMOV TO TMEPIKLKA®UEVQ,
KeMA €yovv 10 10 LVYOUETPO M Sldikacio
mapoTeivetar péyxpt va Ppedel n mo andtoun
mayd. Eivon omopaitmto va vmoypoppiotei

Flow direction — Grid: The values in the cells of
the flow direction grid indicate the direction of
the steepest descent from that cell.

The slope along the diagonal is greatest, and
water flows to the southeast, so the center cell is
assigned a flow direction value of 2. This process
is repeated for each of the cells in the DEM grid,
thereby creating the flow direction grid whose
cell values are the flow directions defined by the
8-direction pour point model. In flat areas, where
all surrounding cells have the same elevation as
the cell being processed, the search width is
expanded until a direction of steepest descent is
found. It is important to note that the DEM must
have enough precision of elevation measurement
to support correct flow direction determination.
Large extents of flat areas might produce
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Grid representations. A) DEM grid B) Flow direction grid (source: D. Maidment, 2002)

ot to Y.M.E. npéner va €xer peydhn oxpifelo
OTI PETPNON TOV VWOUETPOV Yo TOV oKppn
Kkafoptopd g katevbvvong pong. Ot peydreg
EKTOOELS TOV eMIMEdWV TEPOYDV etvar mbavo
va dnpovpyncovv un PLOIKO
OTOGTPAYYIGTIKO GYT|LL0L.

To miéypa g katevBuvong pong pmopei va
napactodel pe Pén ndvo og kabe ke N pe
éva SikTvo pong avdpeco oto KEVIPO TOV
KEMAV.

unnatural drainage patterns.

The flow direction grid can also be graphically
symbolized by arrows drawn over each cell, or
by a flow network drawn between the cell
centers.

Kei: PAéne eniong ynoida

Cell: see also pixel

I: 1666, 060
. s Country-wide sy thests
e Country-wide geologic struciures
{ Cross distributionof rockunis

Fogional syuthesis
Magor geologic struciures
General dishibution of rocks
Rogional explovailion targels

I: 163, 61

b Dataifed geologic shuciures

et Specific distribution of rocks
Specific exploration targels
Distictscale rosource gssessmons
Frvaluaie natural hagards
Districtscole land-use planning

. o) S
H onpacio g kiipakog — The importance of scale (source:

http://www.sgs.org.sa/content/images/importance_of_scale.jpg)

Khipaxa: pio 7y mov cuvibcg angucoviCetat
®¢ avaroyia N éva Tunua, avayvopilovtag m
oX£0N AVAESH 0TS SLIOTAGELS EVOG XAPTN Kot
T1g dlaotdoels Ti§ yng. H kiipoka oty omola
é&yovv eooyfel ta dedopéva ota X.IIL
amotehel onpovTikd IO Yo TV EQOPLOYN
OVOADGE®V KOl  TOPAY®YH YOPTOV  yioti
kaBopiler 10 emimedo Aemtopépelng ot
dedopéva.

‘Evag  xdpmg pe Ayotepn  Aemtopépelo
Oempeitar yoptng pkpdTepNG KAipokog omd
évav  pe mepocotepn  Aemtopépea. Ot
xopToypdoor moAd ovyva Swywpilovv Tig
KAipokes o€ 3 SLLPOPETIKES KOTNYOPiES.
Xapreg kpnc  xlinokag: €govv  KApoKO
wKpoTEPT ond 1: 1,000,000 Ko
YAPNOUOTOOVVTOL Yot  YOPTES  ELPVTEPWV
nepoydv  Omov  dgv  omorteiton  wOAD
AETTOUEPELQL.

Xapreg pecaiog whipaxag: €povv  KMpoxa
petaé&o 1: 75,000 kou 1: 1,000,000.

Xapreg ueyddns  wlipaxag: €xovv KMUOKES

peyaAdTEPEG oand 1: 75,000. Kot
YPNOWOTOOVVTOL  OE  €QPOPUOYEG OOV
Aemtopepn| YOPOKTNPLOTIKA XOpTN
OTOLTOVVTOL.

Scale: A value, usually represented as a ratio or a
fraction, identifying the relationship between the
dimensions of the map and the dimensions of the
earth. The scale at which data are entered into a
GIS is a very important consideration for
performing analyses and producing maps because
it determines the level of detail contained within
the data.

A map with less detail is said to be of a smaller
scale than one with more detail. Cartographers
often divide scales into three different categories.

Small-scale maps have scales smaller than 1:
1,000,000 and are used for maps of wide areas
where not much detail is  required.

Medium-scale maps have scales between 1:
75,000 and 1: 1,000,000.

Large-scale maps have scales larger than 1:
75,000. They are used in applications where
detailed map features are required.

Z1—-72-Za rgridi
| |1 : i i P Toa D : grid interval
2y —Zs—7Zs a=-L -1 0 1 b=-t| o o 0 s= g+ b
1 | 1 &b 6D b
77 —Z8 —Zo -1 0 1 =1 -1 -1 tanﬁ:-&-
(a) 3x3 window (b) Slopein x direction (c) Slopein ¥ direction {(d) Slope and

Direction

Kxion: Avoloyioo M Pabudg g kabetng
oAloyng o€ oyéon pe v oplovTia omdoTAoT).
Avtmpoconedetor amd v avoroyio, TO
Babpod, Tov mapovopaot, T0 TOGOGTO N TNV
EPATTOUEVT] TNG YOVIOGC.

Slope: Ratio or gradient of vertical change over
horizontal distance.

It is represented by ratio, degree, denominator,
percentage or tangent of angle.




KXion xat ITpocavatoriopog oe éva mapdbupo 3*3 - Slope and Aspect in a 3*3 window (source:
Murai, 1999)
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Vertice

0 onpeio arc #1 Eekva oTov KOUPO #2 Kot TEAEIDVEL 6T0 KOpPO #1, mepvavtag omd didpopa
onueio kotd ™ dradpoun - arc #1 starts at node #2 and ends at node #1, passing through several
vertices along its way (source:
http://gis.washington.edu/cfr250/lessons/introduction _gis/images/poly_structure2.gif)

Koéppog: o toun amd mepiocdTepes amd 600
ypaupés M oepés. H tomoloyia evog koppov
givar 0 kK®dkods tov SnA. node ID. kot ot
GUVTETAYHEVEG (X, V).

Node: an intersection of more than two lines or
strings. Topology of node is node ID. and the
coordinates (x, y).

Kpwtiipro Delaunay: PAéne tpryovomoinon

Delaunay Triangulation

katd Delaunay
A

Agrtovpyieg Baong Agdopévav:

Inuavtikég Aettovpyieg pog fdong dedopévav
givor o1 akdovleg:

- Onuovpyio. eyypdomv didpopmv  TOTOV
SedOUEVOV OTMG: OKEPOLOV KOL TPOLYUOTIKOV

aplOudv, Jdedopéva  YOPOKTHPOV, EKOVOV
KA.

- dwdwooieg Omwg:  ddtoln, Swypoer,
£kdoon, emhoyn, K.A.T.

- yepwopol  Omwg:  ewoaymyn,  avdaivon,
TaPAy®YN, EAVUPOPLAPICUO K.AT.

- gpomoelg oOmwg:  yivovior  omd o

Tomomomuévn yAwooo Ommg eivar M SQL
(mpdTVAN YADGGN STHTMOONG EPOTHGEWDV)

- TPOYPOUMATICUOG: Etvol YXPNOLIOC Yo TO
TPOYPELLATOL EPOPHOYNG

- tekunpioon: yivetol pe to petadedopéva M
™V TEPLYPAPT] TOV TEPLEYOUEVOL NG Pdomng
dedopévav.

Functions of Database:

Major functions of a database are as follows :

- creating records of various data types: integer,
real, character, data, image etc.

- operations: sort, delete, edit, select etc.

- manipulation: input, analysis, output,
reformatting etc.

- query: will be made by a standardized language
such as SQL (Standard Query Language)

- programming: will be useful for application
programs

- documentation: metadata or description of the
contents of the database should be complied.

Agrtovpyieg Tov X.II1.:

Zvrhoyi Asdopévov ko erelepyacia
dedopévov

* Pnoplonoinon

® Adopbmon

e Adunom g TomoAoyiag

o Ahhayn [pofoing

* Metatpont] tg Hopeng

o Exydpnon 310t tov KTA.
Awayeipion Kol avEKTNGN YP1GLUOTOLAVTUGS
Bdon dedopévarv

o Apyelobétnon dedopévav

o lepapyiicd povtéra dedopévaov

® Movtéha Siktdov

Required Functions of GIS:

Data Aquisition and preprocessing
Digitizing

Editing

Topology building

Projection transformation

Format conversion

Attribute Assignment

Database Management and retrieval
e Data Archival

Hierarchical Modeling

Network Modeling

Relational Modeling

Attribute Query




® Yyeolokd povTéda

o Enthoyn (Query) pe d10tnteg

® AvTikelevooTpapng fdon dedopévav
Xopikéc NETPOEIC KOL YMPIKT avdivon
o Awdikooieg pétpnong

® Zwvomnoinon

o Awadikooieg emoAiniiog

o Awdikooieg ohvoeong

'po@ikd 0moTehéoNOTO KON OTTTIKOTOINGY
® Metatponr| KAIpoKoG

o ['svikevon

o Tomoypa@kdg xapg

® ZTOTIOTIKOG XOPTNG

® Tp15614.6T0TO TPOOTTIKO

e Object oriented database

Spatial Measurement and analysis
e Measurement Operations

e Buffering

e Overlay Operations

o Connectivity Operations
Graphs Output and Visualization
e Scale Transformation

e Generalization

e Topographic Map

o Statistical Map

e 3D Birdis Eye View

Agkdvn amoppor|g Topayo

AgKGV]  amopponNg:  GUVOMKN  Aekdvn
amootpdyyong Yoo dwyeipion. Elvar éva
GUVOAO amo EMAEYLEVES TEPLOYES
amootpdyyiong mov ympifovv pio mepoyn yuo
Adyovg dayeipiong vdatikwv  wopov. Ot
Aekaveg maipvouy cuvfwg To dvopa Pocikdv
TOTOUAV N pepdTOV TG Tepoyng. Ot Aekdveg
pmopet va xpnoorombodv oav
AmOONKEVTIKEG HOVASES YXDPOL Yol GVUVOAC
dedopévav ota VOPOLoYIKE LovTELD

Basin: total drainage area for management.
Basins are a set of administratively chosen
drainage areas that partition a region for purposes
of water management. Basins are normally
named after the principal rivers and streams of
the region. Basins serve as data packaging units.

Agkavn cVALoYNG TapaydueEVN ard VIPOAOYIKN povtelonoinon (source: D. Maidment, 2002)

Agkévny  oviloyng:  otoEwdNG  Aekdvn
amootpdyyong opllouevn omd évo cuveyég
GUVOAO PUGIK®V Kovovav. H mpocéyyion mov
yivetar mo ovyva eival o kabopiopds Tov
PELOTOG HE TN YXPNOM KATOPAIOL Yio TNV
OVAVTN OTOGTPOYYICTIKY TEPLOYY|, KOl KOTOTLY
0 oYedGHOG TG amtd TIG GLUBOAEG OOV TMV
TUNUETOV TOV PERATOV TOV dNHOVPYOVVTOL.

Catchment: elementary drainage areas defined
by a consistent set of physical rules. The
approach most often used is to define the
beginning of a stream using a threshold upstream
drainage area, then delineate catchments from the
confluences of all the stream segments thus
created.
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ANyn amopdceav (X.I.I1. nwa...): To Z.I.I1
pmopel va givon éva ToAd onpovtikd epyaieio
oTn My andeaons yo T PLociun avématoén,
emedn to X.I.IL pmopel va mapéyet otovg
vevbovoug Yoo ™ AQYN  ATOPACE®V  TIC
xpowes mAnpoeopieg pe tn Pondewn g
avaivong kot ¢ a&loAdynong g YOPIKNIG
Béong dedopévmv OTMG PAIVETAL GTO GYTLL0L.

H My amdeaong cvpreprapfovopévng mg
YEPAENG TOMTIKNAG, TOV TPOYPOULOTIGHOD Kot
™m¢g olayelpiong umopsl  va  gpoappootel
apeidpopa Aapfavovtog VoYM TG
avOpomiveg Kotevbuvtipleg duvapels pécm
™m¢ dnpocog ocvvaiveons. Ot katevBuvinpieg
dvuvapelg mepthapfavouv v avénon tov
mnOvopod, v vyeio Kol Tov mAovTo, TNV
TEYVOAOYIO, TNV TOALTIKY], TO OLKOVOUIKG K.AT.
pe TG omoieg M avbpodmivn Kowwvio Oo
0PYAVAGEL TOVG GTOYOVG KOl TOVG GKOTOVS GTO
OGS va PerTincel v mowdtnta ¢ Lmnc.
Kotd ovvéreio ov avOpdmiveg katevfuvinpieg
dvvapelg, to Pacikd oToyeia TV avOpOTIVEOV
dwotdoswv, Ba emdpdoovv oto TEPIPAALOV
omog MV e&EMEN TOV QUGIKMOV TTOP®V, TNG
aoTkomoinong, tov ekfropnyaviceov, g
avoKodOUNoNG, NG KATAVAAMGNG EVEPYELOG
KAT. Avtég ov avOpomveg emdpdoes Oa
TPOKAAEGOVV AVOAOY®S TIS TEPPBOAAOVTIKEG
oAlayég Ommg N oddayr xpriong yng, n aikoyn
Tov Tpomov {mng, M vroPfddon ™e yng, M
pomaven, n ooyl KAipotog kAm.  Tétown
nepiforrovtik;  aAdayn Oo  wpémer  va
mapokoiovdeitar ypovikd yo va avénoel ™
dnuooa evarshnronoinon. H Tniemiokdnnon
umopel vo  gival mOAD ypnown Yoo TV
KoADTEPN KoTovonom tng oxéong Hetaéy Twv
avOpanvev emdpacemv Ko mg
TePPOALOVTIKNAG aAAOYNG KOOMG emiong Kot
Yo, TV 0KOJOUNoN TOV PAcE@V dedopévov.
O1 QUOIKEG O10GTACEIS TOV EAEYYOVTOL UE TNV
TnAemokonnon umopovv va
avatpopodotnbodv oTIg avOpomiveg
duothoelg péo® NG OVAALGNG KOl NG
a&ordynong and 1o X.I.II. mpokewévov va
vrootnpydel M KoAvtepn Afyn andeoong.
Amd ovty v dmoym, n Tnlemorkodmnon
npémel vo. eveopotmbei pue oto T.II1

GIS for Decision Support: GIS can be a very
important tool in decision making for sustainable
development, because GIS can provide decision
makers with useful information by means of
analysis and assessment of spatial database as
shown in figure.

Decision making including policy making,
planning and management can be interactively
implemented taking into consideration human
driving forces through public consensus. Driving
forces include population growth, health and
wealth, technology, politics, economics etc. by
which human society will set up targets and goals
on how to improve the quality of life.

Thus human driving forces, the key elements of
human dimensions, will give impacts on the
environment such as development of natural
resources, urbanization, industrializations,
construction, energy consumption etc. These
human impacts will accordingly induce
environmental changes such as land use change,
change of life style, land degradation, pollution,
climate change etc. Such environmental change
should be timely monitored to increase public
awareness. Remote sensing can be very useful for
better understanding of relationship between
human impacts and the environmental change as
well as for building databases. Physical
dimensions monitored by remote sensing can be
fed back to human dimensions through analysis
and assessment by GIS in order to support better
decision. In this sense, remote sensing should be
integrated with GIS.

M




Embopntd anotéhecpa (Plan View) — Apyikd WYME (original DEM) — I[Ipocappocpévo YME cto
vdpoypapd diktvo (Burned DEM) (source: D. Maidment, 2002)

Mé00od6ogc AGREE — Xiomnpo Bertioong
mg emoadvewwg tov WYME: H pébodog
AGREE etvar éva ocvommpo Pektioong g
emodavewrg tov  YME. To ovomua
TPOGOPUOLEL TO EMPAVEINKO VYOUETPO TOL
YME pe 1€1010 TpOTO MGTE VO Eival GOUPOVO
pe pio ypoppikn kaAoyn. Mia ypriyopn potid
o1 drodikooio eivor 1 mapakdTo:

1. Meiwon / AdEnon Tov vyopétpov ToV
KEMOV 7OV AVTIOTOLOOV GE SLOVUGHOTIKEG
YPOpUES

2. Zoyvomoinom TV SVUGHOTIKOV VPOV
3. IIpoGdopIGHOG TOL VYOUETPOV TOV KEALDV
péoa ot {dvn €161 MOoTE Vo LIApYEL Eva
OHOAd  ypOoppIkd  povomdtt  amd T
SVUGHOTIKT  ypoupn MEXPL TO  OPYIKO
vyopetpo € and ™ Ldvn

4. Meioon / AbdEnon Tov VYOUETPOL TOV
KEM®MV 7OV OVTIOTOL(OVV G OSLOVUGHOTIKEG
YPOpUES

AGREE - DEM Surface Reconditioning
System: AGREE is a surface reconditioning
system for Digital Elevation Models (DEMs).
The system adjusts the surface elevation of the
DEM to be consistent with vector coverage. A
quick overview of the procedure is as follows:

1. Drop/raise the elevation of the cells
corresponding to the vector lines a certain
amount.

2. Buffer the vector lines.

3. Assign elevation to the cells inside the buffer
so that there is a straight line path from the vector
line to the original elevation just outside the
buffer.

4. Drop/raise the elevation of the cells
corresponding to the vector lines a certain
amount.
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Katevbiveoeig pofig oto poviédo tav 8-dievdivoewv onpeimv ekforng (pe pdon to dvadikd

Mé00dog TV 8 — katevBUOVoewV: M péBodog
avt kobopilel 10 amooTpoyyloTIKO SiKTLO
ard 1o ynowontd Y.M.E. ypnoiporoidvrag
pio avoroyior empavelokng pong. H pébodog
evtomilel ™V mO amOTOUN KATOQEPELD POTIG
petaéd kébe KeEMOV Kot TV 8 YEITOVIKOV TOL,
kot opiler ™ Sadpoun ot ®G TN HOVOIKN
Swdpoun pong amd to keAl. H pébodoc avtn

oboTnpa) KoAgiton pe GAla Aoyl g poviédo tov 8-

e 1 N e 1 o devbivoemv onuelmv ekponc.
67 | 56 | 49 67 | 56 | 49
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Slope : w-n 44-137
o - 1556 S
) B}
Ymohoyiopdg kAice@v e to poviéro tov 8-dievbiveemv onueiov ekPoing (source: D. Maidment
2002)

D-8 Method: defines the drainage network from
the raster DEMs using an overland flow analog.
The method identifies the steepest downslope
flow path between each cell of raster DEM and
its eight neighbors, and defines this path as the
only flow path leaving the raster cell. This
method is also called the eight-direction pour
point model.
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I'papnpota yio Xpovikd E&aptdpeva Aedopéva: Amo apiotepd: Topeakéd I'paonpa,
Papodypappa, Fpaenpa - Graphs for Time-Dependent Data: Left: Sector Graph, Middle:
Stacked Bar Chart, Right: Circle Graph (source: Miiller 2003)

Mé0odor  Omtikomoinong: H  ontwcy
diepevvnon TtV ypovikd  eoptdpEVOV
dedopévov  amontel 10l0itepn  xpnom  Tov
mopdyovta xpoévov. To yeyovog avtd cuyvd
apereitat, S0t Kowda GUOTHLLOTOL
ontikonoinong Aappdvovuv 10 Ypoévo ¢ pio
TOPAUETPO aVApESH GE GALES KOl APTVOVY TOV
€leyyo NG oOmMTIKOTOINONG OTOL YEPLL TOV
xpiom. Evag  apiOpdg  amd  teyvikég
OTTIKOTOINGTNG  GLYKEKPIUEVOL GKOTOL Yl

Visualization methods: The visual exploration
of time-dependent data requires a special
treatment of the factor time. This fact is often
neglected, since common visualization systems
consider the time as a parameter among others
leaving the control about it’s visualization in the
hand of the user. A number of special-purpose
visualization techniques for time-dependent data
have been developed lately with specific
characteristics and advantages. One has to
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Ontikomoinon 100 etdv kKhpoatikdv dedopévmv - ThemeRiver: Visualization for 100 Years of
Climate Data (source: Miiller 2003)

Two Views of Different Data Sets Visualized with MultiCombs: Left: Time Axes Extend from the
Center, Right: Variable Axes Extending from the Center and Circularly Arranged Time Axis

(source: Mﬁller 2003)

XPOVIKAL egaptodpeva dedopéva ue
GUYKEKPLUEVL XOPOKTNPIOTIKA Kot
mieovektnuoto éyel avamtuybel. [pémer va
amopacicel  kémowog, mow  TeYVIK)  Oa

EPAPLOCTEL Y10 TO GVLYKEKPLUEVO TPOPANLLQL.
To mapardte cHvolo eVOALOKTIKOV gival éva
KOAO onueio apyng yw TV ovevpecn TNg
KOTOAANAOTEPNG TEYVIKNG:

XToTiKn £vavti AUVOIKNG OTTEIKOVIOTNG.
E&aptator and v oyetikn omewdvion Tov
TOAVUETOPANTOV dedopévov &ite av KATO10G
EVOL0QEPETAL YIOL AETTOUEPT] dlepebivion YWPIg
YPOVIKOVG TEPLOPIGUOVG  €ITE Yyl YEVIKEG
TAGELg KoL OAAAYEG.

Ontikomoinon Asdopévay Evavti
Ontikomoinomn yeyovotog.

E&aptdtar omd v moodTNTO TOL GULVOAOL

dedopévov . Myl TO0  evilapEpov
GUYKEKPLUEVOV YEYOVOTMV.

XoppaTiki évavti Hoivperapintig
oTEIKOVIONG.

E&apthron amd 1o 1d0itepo evdlapépov eite
Y10, T1] GUUTEPIPOPE UEPIKAOV PETAPATOV €lTE

decide, which technique to apply for a given
problem. The following set of alternatives is a
good starting point to find the appropriate
technique:

Static vs. dynamic representation.

Depending, whether one is interested in detailed
exploration without time limitations, the
correlative display of multivariate data, or in
general trends and changes;

Data vs. event visualization.

Depending on the amount of a data set, or the
interest in special events;

Conventional vs. multivariate display.
Depending, whether the temporal behaviour of
only few variables or the analysis of multivariate
correlations is of special interest.

Yo mv avdloon TOAVHETOPANTOV
GUGYETICEMV.

Event-Based Simulation and Visualization: Excerpts from an Online Emergency Simulation for

Metro Stations, where Characters are Controlled Either by Human Trainees or Software Agents
Taking the Role of an Individual in the Simulation (source: Miiller 2003)

Mé0odov  IMopepPoiis: Préme  yopwn | Interpolation Methods: see spatial interpolation
wopeUBoAn
Meradedopéva: civor 1 mAnpogopio mov | Metadata: Information describing the contents

TEPLYPAPEL TO. TEPLEXOLEVE KOl TO 1OTOPIKO
avantuéng  evog  ouvolov  dedopévav.
Texunpiowon dedopévov. “Aedopéva yur Ta
dedopéva”

and development history of a data set. Data
Documentation. “Data about data.”

Geocantric coordinates

30 similarfty transformation

MetotTpoml] TOVTETAYPEVOV: Ol LETOTPOTES
CUVTETOYHEVMV  YPNGULOTOOVVTOL Yo Vo
Qépovy  YmpKd dedopéva og  Eva KOO
cvotnpo ovapopds. Ot meplocdtepeg YMPES
£Y0VV 0picEL TO S1KO TOVG GVGTNLLO OVOPOPAC.
Xopwd dedopéva pe ovvietaypéveg oe €va
YV®otd cvomnuo  pmopodv  gdKoia  va
LETOTPATOVV amd £VOL GUGTNHO, OVAPOPAS GE
Ao  ypnowomowdvtog TG  €£l0MoES
mpombnong Kot avtictpoeng tpoPoing. Onwg
eatveton oto oynua. 1 ot avtiotpogeg
eflonoelg  omd v apywn  mTpoBoAn
YPNOLLOTOOVVTIOL  Ylo. THV UETOPOTH TMV
apyIKaV ovvietoypévov  (ocvotmua A) og

Co-ordinate Transformations: Co-ordinate
transformations are used to bring spatial data into
a common reference system. Most countries have
defined their own common reference system.
Spatial data with co-ordinates of a known
projection are normally transformed from one
projection co-ordinate system to another using
the forward and inverse projection equations. As
illustrated in figure 1 the inverse equations of the
source projection are used to transform source
projection co-ordinates (system A) to geographic
latitude and longitude co-ordinates. The forward
equations of the target projection are used to
transform the geographic co-ordinates to target
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Geographic coordinates

Molodensiy equations

A

regression equations

Forsardequations

Dirsct tranaformafions

System A

Map coordinates
Zovoyn petatpormv cuvietaypévav - Overview of co-ordinate transformations (source: Knippers,
2000)

GUVTETAYUEVES  YEOYPOPIKOV TAATOVG KOl
unkovg. Ot e€lomoelg mpombnong tov tekikon
GUGTNUOTOG  XPNOWOTOOVVTOL YL TN
LETOTPOT} TOV YEMYPOUQPIK®DV OTLS TEMKEG
ocuvietaypéves (ovommua B). Ta yopucd
SedOUEVAL LTTOPOVV VOL £XOVV GUVTETAYUEVEG LE
Sl0POPETIKG  EAENYOELDN 1  EAELYOEDN LE
S10PopeTIKA TPoforilicd. AvTd onpaivel, eKTOG
amd To SLoPOPETIKA TPOoPfoiikd OTL Ta KEVTIPOL
TOV EAEWYOEWOV dgv cuumtintovy (oynuo 2).
To va oxeticel kdmolog ywpikd dedopéva
ypewdletan petatpomy Tpoforikol. Xe avtn ™
TEPIMT®ON, 1 HETATPON| TOV GULGTNLOTOG
avapopdg Tpénel va cuvovaoTel e Eva Pripa
UETOTPOTNG TPOPOAIKOD OT®G QaiveTol GTO
omua 1. Ot e€odoeig Tpombnong odnyovv
oe  YE®YPUQWKES ovvretaypéves.  Kotomv
epappdletar n petatponny tpofoikod (amd to
npoPfoikd A oto mpoPoikd B) wor telKd
odnyovpacte o GAAN TpoPfoin xaptn.

projection co-ordinates (system B). Spatial data
can have co-ordinates with different underlying
ellipsoids or the underlying ellipsoids have
different datums. This means that, apart from
different ellipsoids, the centres of the ellipsoids
do not coincide (see figure 2). To relate the
spatial data, one may need in such a case a so-
called datum transformation. In this case the
projection transformation must be combined with
a datum transformation step in between as is
illustrated in figure 1. The forward equations take
us from some projection into geographic co-
ordinates. Then we apply a datum transformation
(from datum A to datum B), and finally move
into another map projection.

M Raster Calculator L 21

Lavers:

e IR VT B
E'lvoevi\‘g:hc:igrrid _fl _4|_5|_B| _>|i|i|
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ot
flowlength([flow_dir], [weightarid]) =

AboutBuiIdingExpressions| Evaluate I Cancel | >>|

Tldg va dnpovpynBei to mAéypa pikovg pong pe ™ xpron g e&icwong flowlength([flow_dir],
[weightgrid]) oto Raster Calculator - How to create the Flow Length grid. With the Raster
Calculator run this command: flowlength([flow_dir]|, [weightgrid]).
(source: http://stuff.mit.edu/afs/athena/course/1/1.966/www/Lab5B/flow_length grid.JPG)

Mnkog Porg — ITAéypa:

Ydporoykég opropds: Mnxog porg etvor n
amootacn omd €va  onuelo g AEKAvNg
oLVMOYAG péxpt 1O onuelo  expong. H
amo6oTaoT aVTH LIToAoyileTol KOTd UAKOG TG
devbuvong pong.

X.I'.IL. opwopdg: Zto X.I.II., to prxog pong
and éva  Ttuyaio ewovootoyeio €wg  TO
gwovootoleio €£0dov kabopiletor amd to
aBpoicpo TV amooTdcEmV amd TO KEVIPO
Kk@Oe ewovooTolelov KaTé UAKOS TNG PONG.
To pnkog pong mov mpocdopiler 10
gwovootoyeio oto omnuelo exPoArng eivon
undeviko.

Avwbev tov péuorog: amod to kGO KeEA £wg TV
KOPLOT| TOV OTOGTPAYYIGTIKOV GUGTILATOS
Kdzwbev tov péuatog: and to kabe ke £0g to
onuelo ekpong

Flow length — Grid:

Definition (Hydrologic): The flow length is the
distance from any point in the watershed to the
watershed outlet. This distance is measured along
the direction of flow.

Definition (GIS): In GIS, the flow length of an
arbitrary pixel is determined by summing the
incremental distances from center-to-center of
each pixel along the flow path from the selected
pixel to the outlet pixel. The flow length assigned
to the outlet pixel is zero.

upstream. from each cell to top of drainage
divide

downstream: for each cell to a sink or outlet
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Movtéha dedopévav dtavicpotog Kot yneidag (source: Murai, 1999)

Movtého Agdopévov:

To Movtého Aedopévav avTITpocOTEDEL £Val
GUVOAO OdNYIDV Y10 VO, LETATPEYEL KAVELS TOV
TPAYUOTIKO KOGUO (OTOKAAOVUEVO OVTOTNTA)
€ YNOOKA KOl AOYIKO OVIUTPOCOTEVLTIKG
YOPUKE AVTIKEILEVO TTOV OTOTEAOVVTOL AT TIG
wwomreg kot ™ yeopetpio. Ot 1010tNTEG
pvOuilovtor and ™ OepotiKn 1| ONUOGIOAOYIKT
Sop evéd M YEOUETPIO AVTITPOCOTEVETAL ATTO
NV YEOUETPIKN-TOTOAOYIKY doun. Ymdpyovv
300 oNUAVTIKOL TOTOL YEMUETPIKOV TPOTVTWOV
dedopévav: 1o JVUCHA KoL TO YnOdOTO
LOVTELD, OT®G PAIVETUL GTO GYNMOL.

a. To Avavvopatiké Movtého

To Awvvopotikd poviélo  ypnoipomotel
Swakprtd onpeia, Ypoppuég 1 / Kot EKTAGELS TOV
avTioToyOvV og  OlakplTd  aviikeipevo pe
ovope M KOOKO aplpd 1OV  avtictolymv
wotTov.

B. To Movtéro Yoprdmté 11 Kvyehmdwto, 1
pe Keha 1 Hivaxog

To Ynoewdwntd Movtélo ypnoyomotel yneideg
0€ LOPQN TAEYLOTOG O KOVOVIKY 010T0EN HE
ovykekpipévn okorovdia. ‘Eva otoryeio tov
TAéypoTog Koettor gkovokvtTapo (kdTTopo
ewovov) 1 yneida. H copfartikn axorovdio
gtvar ynoeideg ot ogpd and o aploTePd TPOg
To 0g&1d wou €melto ypopp pHetd omd
Ypauun, ord mive mpog to Katm. Kdbe 0éon
ynoeidag Oivetor pe V0 GLVTETAYUEVEG
ewovag:  apludc  yneidag kot opdpog
YPOUUNG, M ool Oom mepiéyet po pdvo Tiun
Yo Vv avticToyn WidTnta.

Data Model:

The data model represents a set of guidelines to
convert the real world (called entity) to the
digitally and logically represented spatial objects
consisting of the attributes and geometry. The
attributes are managed by thematic or semantic
structure while the geometry is represented by
geometric-topological structure. There are two
major types of geometric data model, vector and
raster model.
a. Vector Model

Vector model uses discrete points, lines and/or
areas corresponding to discrete objects with name
or code number of attributes.

b. Raster Model

Raster model uses regularly spaced grid cells in
specific sequence. An element of the grid cell is
called a pixel (picture cell). The conventional
sequence is row by row from the left to the right
and then line by line from the top to bottom.
Every location is given in two dimensional image
coordinates; pixel number and line number,
which contains a single value of attributes.




a- EPA SWMM 5 - Swmb5_Runoff.inp

File Edit View Project Report ‘Window Help
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To SWMM egivat éva Suvapkd HoviéAo BpoydnTmens — amoppong Tov TPOGOUOIDVEL £VOL
HELOVOLEVO 1] GUVEYEG YEYOVOG TOGOTNTOG Kol TOLOTNTOG OTOPPONG KVUPIMG OE AOTIKEG TEPLOYEG -
SWMM is a dynamic rainfall runoff computer model that simulates single event or continuous
storm water runoff quantity and quality primarily for urban areas (source: http://water-
simulation.com/wsp/wp-content/swmm.jpg)

Hydrﬁ:?cg.ﬁmpéqodﬂ Hydraulic Model
HEC-RAS
)
- - -
'.-'_':___-__ -u-x:::;—

Movtéra [Ipocopoimong mov evoopatdvovtat 6to Arc Hydro - Simulation Models Integrated
Through Arc Hydro (source: http://www.idswater.co.in/Common/Paper/Paper 176/29.jpg)

Movtého emQaVvELOKNS VIPOLOYING:

1. AmAO, LEROVOUEVOV YEYOVOTOV
BpoyémTmeng — amwoppong, povtéro

Yto HOVTELD, aTAG TNG Katnyopiog To Pacikd
EVOL0QEPOV  EYKELTOL GTNV  LOpOYpOPia TNG
TANUPOPOG Kot dev Kpivetol amapaitntog o
vroAoyopog g eéatoiodonvong, 6ot M
vypacio Tov £dGPovg peTaBAAAETOL KOTA TN
S1pKELD KO OVALESO OTIS KOTULYIEG, 1| AOY®
TOV AETTOUEPDV SLOSIKAGLDV PONC.

Me ta povtéla g katnyopiog authig Urnopel o
XPNOTNG VO VITOAOYioEL:

> T KOTOKPTUVIiGHOTO ono
mapdyovieg Papdtntag mov vmoroyilovv
péon kabilnon yo kéOe vorexdvn (Thiessen
polygons) 1 and dedopéva opydvaov pétpnong,
> TG amdreleg omd plo  exbetikn
GUVAPTNON UTOAEIDV pe 4 TAPAUETPOVG 1 OO
évav  ouvTEAEOT] ToOL ovopdleTol curve
number (CN) kot amecovilel v evdeydpevn
amoppor]  avéAoyo pe Tto  €idog NG
edapokarluymng,

> ™m Swdpoun Koth pNKOG  TOV
KOVOADV YPNOYOTOIDVING MG OedOUEVA TO
UMKOG, TNV KAion, TWES TOL GULVIEAEOTN
Manning’s n (yo T0 KeVIPIKO KAVOAL TNV
deld ko apiotepny OxOn) wou TG SaTopég
(uéBodot  Muskingum- Cunge, Kvnpatiko
KoOpo kot Muskingum),

> o omobépato  Kotd pNKOG NG
Swdpoung  kabopifovtog TOVG  Ay@YOVg
vrepyeiMong Ko T VOPALAMKE
YOPOUKTNPIOTIKA TOV onpeiov eEGdov,

> mv mlavotnta dnuovpyiog piog
vrofetikng  katowyidag  mpocapprolovtog
KOTOYPOPEG g Supkelag UEPIKAOV
LELOVOUEVOV YEYOVOTMV LIE ETHOL0. dESOUEVAL,
> TV OGQOAEIDL  OVTITANUUOPIKOV
£pymv XPNOUYLOTOLOVTOG dedopéva
amobepdtov kot VyoUeTpkd  dedopéva
KaTdvTn TOV £pYyov,

> ™V KATAoTPOPN Omd  evOoeyOLevn
Tnppopa  ovvévalovtog TNV KOUTOAN
oUYVOTNTOG TANUUOPOAS HE pio. KOUTOAN HE
akovec 10 KOOTOG KOTAOTPOPNG KOl TNV
omoppon.

SoUTEPACHATIKG, To pHovTELM BpoyomTeong -
Amoppong amattodv 0 dedopéva
YOPOKTNPIOTIKA TOL vIpokpitn 7Yoo «daOe
VROAEKAVY, VOPOYPUPIKA oTolyEln, dedopéva
SlTONMV, KOTAOKEL®V Kol amofepdtov

Surface Water Model:

1. Single event rainfall — runoff model

In the model category the basic interest lies in the
hydrography of a flood and is not essential the
calculation of evapotranspiration, due to
humidity of the ground alters during and between
storms, or due to detail flow processes. With
these models category, the user can calculate:

> the precipitation by gravity factors that
calculate the mean subsidence for each
subwareshed (Thiessen polygons) or by data
measurement tools,

> the losses by a exponential equation of
losses with 4 parameters or by factor that is
named curve number (CN) and depicts the
potential runoff depending on land cover,

> the flow pattern channel using as data
the length, the slope, values of Manning's n
factor (for the thalweg, the right and left
banklines) and the cross-sections (methods
Muskingum- Cunge, kinematic wave and
Muskingum),

> the flow length reserves by determining
the spillways and the hydraulic characteristics of
an outlet point,

> the possibility of creation of a
hypothetic storm by adjusting recordings of
certain individual events duration with annual
data,

> the safety of flood-preventing work
using water reserves data and downstream
contour data,

> the destruction by potential flood
combining flood frequency curve with a curve
that its axes shows the cost of destruction and the
flow.

In conclusion, rainfall — runoff models require as
data, watershed characteristics for each subbasin,
hydrographic elements, cross-section data,
manufactures and reserves as well as rain — gauge
data.

2. Simulation model of surface stream flow

A second basic class of hydrologic models is the
one that includes models that continuously alter
in time for the total precipitation that fall into
watershed and the waterflow from the drainage
area to the outlet point. During periods with no
precipitation, the main concern is the drainage of
the watersheds by giving emphasis, with this
model, on the calculation of soil humidity,
evapotranspiration, and underground water in no
saturated and saturated underground zones. The
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To HEC-RAS egivat évo 606N IO AOYIGHKOD TTOV TPAYLOTOTOLEL LG S1AGTAONG VIPAVALKOVS
VIOAOYIGHOVG G€ €va 5ikTVo amd LGKE Kot TexvnTd kavaio - HEC-RAS is an integrated
system of software that performs one-dimensional (1D) hydraulic calculations for a full network
of natural and constructed channels (source:
https://www.scientificsoftwaregroup.com/sslvhosts/scisoft-
gms/water_modeling/images/hecras2.jpg)

Movtehomoinon g TodTNTAG TMV VIATIKOV ATOOEUATOV [E TO E-QUAL-W2 - Reservoir Water
Quality Modeling with CE-QUAL-W?2 (source: http://www.aquaveo.com/wp-
content/uploads/eastcanyonwatershed.jpg)

KaOdG KoL PPOYOUETPIKAL.

2. Movtého mpooopoimong TG ovveg
pojg 6Ta pépaTa

Mia debtepn Pacikn KAGGN TV VIPOAOYIKMV
poviélwv  glvar  avty mov  mepthapPdvel
HovTéLa cuvexmS peTaPaAAdEva GTO YPOVO
Y. TO  GUVOAMKG KOTOKPNUVICUOTO 7OV
TEPTOVV OTN AEKAV Kot TN Kivior Tov vepon
amd TNV OTOCTPUYYICTIKY TEPLOYN OTO oNpeio
€€6dov. Katd ) didpketa meptddwv omov dev
vrapyel kabilnon, n Kop avnovylo etvor n
oTPAYYIoN TV AeKavdV dlvoviag e TO
HOVTELO aVTO EUPOCT] GTOV VTOAOYIOUO TG
VYPAGLOG TOV €6GPOVG, TNG EEATUIGIOOOTVONC,
KOl TOV VTOYEWWV VEPMV GE LT KOPEGUEVES KO
Kopecpéveg vrdyeteg {Oves.

Toa  poviéha ™G  komnyopiog — owtNig
(xpnoyLomoldvTog dedopéva
e€0TIO10010TYONG, PONG TOV KOVOALOD KOt
PONG Ot N KOPECUEVEG KOl KOPECUEVES
vroyeleg (dveg) PLmopovv vo. Bpovv epaproyn
oe pio mowiAio VOPOLOYIK®V TPOPANUATOV
OmWG:

> oe o)Ed10, APOELONG: AMOLTNOELS GE
apOEVOUEVO  VEPD,  TOPAY®YN]  GOJELAC,
Katdklvon edaedv, dwyeipion oratdtntog /
apdevong,

> ot POTOVON  VTOYEL®V  LOATWV:
am6feon  Popnyovik@v Kol 0CTIKOV
amoPfANTOV, 0ypOYNLUKA,

> oe Pertidoeg dayeipiong vepov:
apdevon, amofépata VIOYEIOV Ko
EMPOAVELIKOV VOATOV, VTOYELNS EMUPOVELOKN
GAANAETIOPALGT) TOV VEPOU,

> otn  OldPpworn Kol HETAQopd
Wpoatog,

> ot TPOYVOOT TANUUOPAS.

3. Movtého vOpovAIKIg — TANPUPOPOG

Ta povtéda avtd vroloyilovv v KoTdoTOoN
TOV EMPOVEINKOD VEPOD GTA OVOLYTO KOVAALDL
Kot omekovifouv Tig poéc 6T PLOTKE KOvAALo
(motapol kot pépota), OTOL M YeOUETplo TOV
Sdwutopmdv  0AAGCer amd TOun o€ TOWN.
Ipoypdppata avtc ¢ Katnyopiog cuviBmg
avOADOUV TN PoN O€ AVOPOTIVES KOTOOKEVES
(Yépupeg, vmoyelor aywyol). Xto HOVTEAQ
otafepng pong Oempeitat, vrodeTkd, 1 pon ®g
povodidotatn Kot petaPaAieTor oTodoKd oTn
Katevbuven TG KEVIPIKNG  YPOUUNG  TOL
pEUOTOC. XN mepimtmon mov M pon etvol
dvodidotatn 1 petafdrretar akpaio (w.y. o
pio  yépupa) vIpovMkéES  elI0DGE OV

models of this category (with the use of data of
evapotranspiration, channel flow and flow in no
saturated and saturated underground zones) can
find application in a variety of hydrologic
problems as:

> irrigation plans: demands for irrigated
water, crop production, flood plain, management
of salinity / irrigation

> in underground water pollution:
industrial and wurban waste, chemicals for
agricultural use,

> in water management improvements:
irrigation, underground and surface water
reserves, underground and surface interaction of
water,

> in erosion and sediment transport,

> flood forecasting

3. Hydraulic — Flooding Model

These models calculate the situation of surface
water in open channels and they portray the flows
in natural channels (rivers and streams), where
the geometry of cross-sections changes from
section to section. Programs of this category
usually analyze the flow in human manufactures
(bridges, underground pumps). In models of
constant flow, the flow is considered,
hypothetically, as monodimensional and is
altered progressively in the direction of thalweg.
In case where the flow is two-dimensional or is
altered in extreme way (eg in a bridge), hydraulic
equations that contain empiric loss factors, are
used in order to depict precisely these
complicated flows.

4. Water Quality Model

The models of this category connect the
definition of water quantity with the analysis of
its quality. In general, these models require the
existence of relations between water quality and
hydraulic characteristics of the system. The
models of this category can be used:

> in simulation of runoff in contaminant
soil with stream hydraulic and effects of
chemicals. As data are used temporally elements
of runoff rate,  nitric and pesiticides
concentrations and temporal elements of water
quality and quantity in specific points of
watershed.

> in analysis of ground sensitivity in
chemicals,
> in simulation of transport and

transformation (eg biodegradation, hydrolysis,
chemical oxidation) of toxic substances,




LE fagtor

[]o37-0.788

0738 - 1108
1.108 - 1478
1.478 - 1848
1848 - 2218
2218 -2587

W 2 557 - 2857
I 2 957 - 3.827

Il Mo Data

Assume R-factor is constant 180,
P-factoris 1

RUSLE estate
0-12.808
USLEK Factor 12808 - 24 616
02-0.226 24.616-36.924
0226- 0.251 36924 - 40282
0251-0.277
0.277-0.302
0302- 0323
0.326- 0853
0.355-0.379
0379-0.404
0.404- 0.45
No Data

Annual erosion (tons/acre/year)

= USLE-K * LS * USLE-C * 180
USLE G Factor

Ynoloyiopdg etotog SiéPpwong pécw g e&iomwong RUSLE — Calculation of annual erosion
throygh RUSLE equation (source: Engel Bernie, 2000)

TMEPLEYOVV EUTEIPIKOVS GUVTEAECTEG OMMAELOG
YPNOYOTO0VVTOL Y10 VO OEIKOVIGOVV g
axpifeta TG TOAOTAOKEG QVTEG POEG.

4. Movtého mordtnTog vEPOO

Ta povtédo avtg ™G Katnyopiag cvvoéovv
Tov Kaopiopd TG TocOTNTAG TOL VEPOV LE
™mv avilvon ¢ mowdtntag tov. ['evikd, To
HoVTéEAD aVTA ooTovv v Vmopén oxécemv
avapeso ot mowdTNTO. TOL VEPOV Kol OTa
VIPAVALKE YOPOKTNPLOTIKE TOV GLGTHLLOTOG.
Ta povtéha g katnyoplog avtig umopodv va
xpnoporombovv:

> 211 TPOCOUOIWOT TG ATOPPONG GE
PUTOGUEVO €3APOG LE TNV VOPOVAIKY TOV
PELOTOG KO TIG EMOPACELS TOV YNUIKGV. Qg
dedOUEVEL YPNGILOTOLOVVTOL XPOVIKG GTOUXEIN
00 pubuod  amOPPONG,  GLYKEVIPAOELG
VITPIK®OV KOl TOPACITOKTOVOY KOl YPOVIKE
otoyelo TG moWTNTAG KOl TOGOTNTAS TOV
vepol og cuykekpiéva onpeio g Aekdvng.

> v avdivon g evawstnciog Tov
€0G.(pOVG GE YMUKA.
> X mpocopoiwon TG UETAPOPES

Kot petatponns (m.y. Prodidonacn, vdpodAvon,
LKy o€eldmon) ToEIKdY 0VGLOV,

> 2tov vroloyopd g pvmovoNs, o€
Aekdvn  mov  AauPdvovv  ydpa  YEOPYIKEG
TPOKTIKES, amd U onpetokn Tnyn. Ot Pacikég
OLVIOTOoES dedopévav gtvarl 1 vopoAoyia, M
SPfpwon, 1 HeTapopd KNHATOG KoL YNHK®OV
(D. Maidment, 1993, I'itdxov et al., 2004).

> in calculation of pollution, in basin that
agricultural practices take place, from non point
source. The basic components of data are
hydrology, erosion, sediment and chemical
transport (D. Maidment, 1993, T'aitdkov et al.,
2004).

Movtehomoinon: pmopel va  oplotel  ota
TAaicl0 TV CLUCTNUATOV  YEOYPOUPIKOV
minpopoprav (Z.I.I1.) 6tav o1 Aertovpyieg Tov
XIIl.  mpoomaBodv  vo  punbodv TG
S1d1KacieG OTO TPAYHATIKO KOGHO, GE i
GUYKEKPIUEVT OTIUN 1 KOTO TN OLAPKELD [I0G
mopatetapévng meptodov. Ta poviéda givon
YPNOLO KO YPTCUYLOTOIOVVTOL GE 10, LEYAAN
oepd X.III. epoppoydv, omd v omin
afloddynon  éoc ™  wpOPreym TV
peAdoviik@v tomimv. Xto mopeABov  MTov
amapaitnto va cvvdvactovv to X.I.IL pe
€W oyedoopéva  AOYICHIKA Yoo LYNAR
am6d0om oTN dUVOLIKY povTelomoinon. AAAG
pe v av&avopevn ddvaun tov e£omAopob
Kot Tov Aoyiopukov tev X.IIL, eivor mbavo

va  emovaéetaotei ovty m oxéon. H
povtedomoinon ota XTI avodewviet
Stbpopa GNUOVTIKA {nmpata,

ocvunepthopdvov 0V 0épartog ™mg

Modeling: can be defined in the context of
geographic  information systems (GIS) as
occurring whenever operations of the GIS
attempt to emulate processes in the real world, at
one point in time or over an extended period.
Models are useful and used in a vast array of GIS
applications, from simple evaluation to the
prediction of future landscapes. In the past it has
often been necessary to couple GIS with special
software designed for high performance in
dynamic modeling. But with the increasing
power of GIS hardware and software, it is now
possible to reconsider this relationship. Modeling
in GIS raises a number of important issues,
including the question of validation, the roles of
scale and accuracy, and the design of
infrastructure to facilitate sharing of models.




eMKOPMONG, TOVG POAOVG TG KAlpoKag Kot
™m¢ okpifelag kot TOv  o)edacpod NG
VTOJOUNG Yo TNV SEVKOALVON TNG SLVOUNG
TOV LOVTEL®V.

N

[
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Oonyia INSPIRE: 1Y olidg Ymodoun
Xopwaov I[Iinpogopuwv omv  Evporaikn
Kowodtra. Xy mapovco odnyia opilovrot ot
YEVIKOL KOVOVEG Yo TNV dnpovpyic vrodoung
YOPIKOV TANpopopidv otmv Kowdmra, yio
TOVG GKOTOVG TNG TEPBOALOVTIKNG TOATIKNG
g Kowodtmrog kot g doknong moAMTikedv 1
SpacTNPOTTOV 7OV  EVOEYETAL VO EYOVV
apeco M éupeco avtiktumo oto meppdirov. H
VTOJOUT  YOPWKAV — TANPOGOPLOV  OTNV
Kowomra Pociletor oe vwodopés ympikmv
TANPOPOPIOY TOV £XOVV  ONUIOVPYNCEL KOl
Swyepifovran to kpdtn péA. (Inspire, 2007)

Directive INSPIRE: or Infrastructure for Spatial
Information in the European Community. The
purpose of this Directive is to lay down general
rules aimed at the establishment of the
Infrastructure for Spatial Information in the
European Community (hereinafter referred to as
Inspire), for the purposes of Community
environmental policies and policies or activities
which may have an impact on the environment.
Inspire shall build upon infrastructures for spatial
information established and operated by the
Member States. (Inspire, 2007)
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Mapeppor): Préne yopn mapepPorn

Interpolation: see spatial interpolation

(x.y) -

A

Number of columns

A 4

v

?

Cell size

Mréypo ( Kepé 4 Kavepog): Koyehdwt
doun  Oedopévemv  mov  cuvbétete  omd
TeTphymva KeMa idov peyéboug
KOTOVEUNUEVO GE YPOLLLLES KO GTAAEC.

O kaBopiopdg tov mAéypatog amotet: (1) Tig
GUVIETAYUEVES TNG TAVE aploTepns yoviag, (2)
t0 péyebog tov kehov, (3) Twv aplud TV
oAV, kot (5) v Tipn kéde Kelov.

Ta kel mov dev Eyovv amodnievpévn Kapio
Tiun kaAovvton kemd NODATA.

Grid (or Square)- : Cellular-based data structure
composed of square cells of equal size arranged
in rows and columns.

Grid definition requires: (1) the coordinates of
the upper-left corner, (2) the cell size, (3) the
number of rows, (4) the number of columns, and
(5) the value at each cell.

Cells that do not store any value are called
NODATA cells.




I éypa khiong- .S-iope grid (source: I'kitdxov et al., 2004)

=

Miéypa khiong:  khion ypnoomoteitar yio
va weprypayet ™ dafaduion 1 to Pabud pog
evBeloc ypappns. H tunq vynmidtepng xhiong
delyvelr v amdétoun pomn). H whion opileron
®¢ TV ovoAoyln oAAayng VWoug otV
oplovtio andotacn petald omotodnmote dVO
ONUEI®V GTN YPOLLUT.

Me éva povtérlo mAéypatog, | KAon pmopei vo
vroAoylotel o omowadnmote BEon z* pe amhég
pebddovg mpooéyyong

2 z
5= {EE_EWJ +[ZH_25]
2 2hy

(www.spatialanalysisonline.com/output/html/S

Slope grid: Slope is used to describe gradient, or
grade of a straight line. A higher slope value
indicates a steeper incline. The slope is defined
as the ratio of the altitude change to the
horizontal distance between any two points on

the line.

With a grid model, slope can be
any particular location z*
approximation methods

determined at
by simple

z
2hx 24y

T

(www.spatialanalysisonline.com/output/html/Slo

pe.htm)

lope.htm)

IMAéypa khiong peyarvtepo amwd 30%: Eva
mAéypo mov yopaktnpilet Oha o ke TOL
&yovv kAion peyarvtepn omd 30%.

Slope grid greater than 30:

a grid that

characterizes all the cells having a slope greater

than 30%

IMAéypa khiong peyorvtepo amd 30% Kot Tpocavatorapov 1pog o Boppd - Slope grid greater than
30 facing North (source: I'kitéiov et al., 2004)

MMAéypa khiong peyorvtepo amd 30% xo
npocavoToMmopnod mpog TOo Boppd: éva
mAéypo mov yopoktmpiler 6ha ta KeME Tov
g&uovv  KAion peyodvtepn and 30% ko
avtikpilet To Boppd.

Slope grid greater than 30 facing North: a grid
that characterizes all the cells having a slope

greater than 30% and facing North

MpoPorkd Zvotnpa:

‘Eva 6vvoAo yopaktnplotikdv mov Kobopilovv

£€vol GOGTNIO GUVTETAYUEV®V, Kol Vo, GOVOLO
onueiov EAEYXOV TV OTOIMV Ol YEMUETPIKEG
oyéoelg v Yvootéc, glte and petpnon eite
a6  vmoloywopd. Ola  ta  mpoPoAud
BaociCovtoar o éva oapoedés, To omoio

mpooeyyilel To oMU TG YNG.

Datum:

A set of characteristics that define a coordinate

system, and a set of control

geometric relationships are known,

points whose
either through

measurement or calculation. All datums are
based upon a spheroid, which approximates the

shape of the earth.




Z1-72 -2 D : grid interval
T 0 Lo SriCintery
Ty — =L =t =T+ b
2],« ZI:. Z:, a=25| -1 0 1 b &l 0 0 o s=aa +b

Zr —Zs =Zo Lol “bo-lb-l lan€=‘g
{a) 3x3 window (b) Slopein x direction {c) Slopein v direction {d) Slope and
Direction

KA\ion kot IIpocavatoiiopog o €va mopdbopo 3*3 - Slope and Aspect in a 3*3 window (source:
Murai, 1999)

Ipocavatoiopog: to alipovdio mov «iortd»
n  KAMom, pmopel Vo  VTOAOYIOTEL €4V
npootefodv 180° ot SedhBuvon g Khiong
().

Aspect: the azimuth faced to slope can be
calculated by 180° added to the direction of slope

().

P

| @ | . |
)YNEWOTA pépota kKabopiopéva pe katdeAl 60 yilop. B)ocOvEEsUOL pERATOV V) VTOAEKAVES - (a)

gridded streams defined using a 60 km2 threshold, (b) stream links, (c) subbasins
(source: http://www.weather.gov/ohd/hrl/gis/gifs/exsubbas.jpg)

Pépo — ovvdeopog: mpoodiopiler povadkég
TIHEG OE TUNLOTO TOV YNOWWOTOD YPAUUKOD
dwtbov, OAa To KEMA o€ £va VIPOYPAPIKO
Tuqpo TpocsdiopiCovtar omd v 0o Ty, M
mnpopopio. pmopel vo. oxetileton pe kabe
povadikd tunpa 1 obvdespo (koppog 1 Evoon
mov omewovilet v topr 800 pepdrtov
KOVOAMADV).

Stream link: assigns unique values to sections
of the raster linear network, all cells in a stream
segment are assigned the same value, attribute
information can be related to each unique
segment or link (node or junction that represents
the intersection of two stream channels).

Strahler ordering

Shrewe ordering

MéBodog oetpdg pepdtov o) katd Strahler ) katd Shreve (source: ArcGIS Desktop Help)

Pépa — oepd: mpocdopilet pio apBuntkn
oelpd amd Tunuatikd  pépata, toafvopel
péuata mov Pacilovior oe €vav  apBuod
TOPAKAAOIDV, KOl  OTOLTOOVTOL  TAEYLLOTO
cvoompevong  pong  kor  devbuvorng,
XPNOOTOIOVTOS TIS HeBOdOVG GEpds KoTd
Strahler 1 xatd Shreve.

Kdbe keil mov mepthapfavet pa drokhddmon
pépotog mpoodiopiletat and évav aplBpd mov
delyvel v 1epapykn GePd Tov PERATOG. ZTO
ArcInfo dedopévn Bewpeiton  péBodog cepdg
katd Strahler.

O Strahler maipver t0 ynAdtepo and 0. dVO
evopéva pépata, 1 avEavetar katd Evov
aplud ™ oegpd Tov péuatog Otav  dHo
TapoOpoLn ToPoKAGSL GuvavTnOovV.

O Shreve av&avel ta TopakAASIo TOVL PELATOG
ouvoAkd (pnéyebog)

Stream order: assigns a numeric order to
stream segments, classifies streams based on
number of tributaries, and requires flow
accumulation and direction grids, uses either
Strahler or Shreve ordering methods.

Each cell that contains a branch of a stream is
assigned a number indicating its order in the
stream’s hierarchy. In ArcInfo, Strahler is the
default.

Strahler takes the higher of the two merging
streams, or increases by one number the order of
the stream when two like tributaries meet.

Shreve  adds tributary  streams together
(magnitude).

X




Inueia expong 1 e£680v Tov VIPOKpPiTY IOV pTopPEL VoL BpickovTar 6TO ECOTEPIKO TNG AEKAVNG
culloyng - Watersheds outlet points may lie within the interior of a catchment (source: D.
Maidment, 2002)

Xnpeio ekpong: onpeio omd to onoio
amoppéet To vepod e&d amod o TepLoyN, TO
YOUMAOTEPO oNLElo KATA LAKOG TOL 0pilov TG
AEKAVNG GLALOYTG.

Pour points: points at which water flows out of
an area, lowest point along the boundary of the
drainage basin.

Incident Light

Surface Nomal

Shadow

Ykud kon Xkioon — Shadow and Shade (source: Murai, 1999

XKué: is projected areas that the incident light
cannot reach because of visual hindrance of
objects on terrain relief.

Shadow: eivar n mepoyn mpoPfoig mov n
TPOOTMTOVCN OKTiVOL QMOTOG dgv  Umopel va
«ptaoey gEotiog Tov onTikoD eumodiov and o
OVTUKEILEVO TNG EMPAVELNS TOL EGAPOVG.

Ykuypaenuéves Aekdveg culhoyng (source: D. Maidment, 2002)

XKkwypdonon Aegkavng ovihoyng: I va
KaBoploTovV Ot Aekéveg GLALOYNG Yo KAOE
GUVOEGHO PELLOTOG YPNOLUOTOLEITOL TO TAEYLLOL
Kkatevbovong pong yw tov kabopiopd ™G
{ovmg tov keEMdV mov péel péoa amd Khoe
ovvdecpo pépotog. To amotedéopoto G
oKlypdonong amodnkevovtal og Evo TAEYUO
AEKAVNG GLAAOYNG TOV OToiov ot TYESG givar
L,1,1 yo ta keMA Tov cuvdéopov pépatog 1,
2,2,2 yi to KEMG TOV GUVIEGHOV PEROTOG 2
K.0.K. X115 Aewtovpyieg emefepyaciog Tov
€0dpovg tov ArcHydro, o oapiBuds ovtdg
YpNOoomotEitol  OTS  Agltovpyieg  TOL
mAéypatog kot koiegiton GridID. To GridID
ovoyetifel TG Aekdveg OCLAALOYNG UE TOVG
GLVOECHOVG TOV PEUATOV OO TOVG OMOIOVG
dnuwovpynnkav. Otav  dnuovpynbet 10
TAEYHO. NG AEKAVNG GLAAOYNG, WUmOpel va
petatpamel o€ €vo GUGTNUO  TOAVYMDV®V
(Catchment polygons) ypNOLLOTOLOVTOS TIG
Aertovpyieg tov  ArcGis petoTpomnig  amod
YNPOTO G€ SLUVUGHOTIKO.

Catchment Grid Delineation: To define
catchments for each stream link, we use the flow
direction grid to define the zone of cells whose
drainage flows through each stream link. The
results of the delineation are stored in a
catchment grid, whose values are 1,1,1, and so on
for cells flowing through the stream link 1, then
2,2,2, and so on for cells flowing through the
stream link 2, continuing in this pattern for all
links. In the ArcHydro terrain processing
functions, this number is carried forward through
the grid operations and is called the GridID. The
GridID serves to relate the catchments with the
stream links from which they were created. Once
the catchment grid is defined, it can be converted
into a set of catchment polygons using standard
ArcGIS raster-to- vector conversion functions.




“M Incident Light

k16 kot Xkioon — Shadow and Shade (source: Murai, 1999)

Surface Nomal

Shadow

Ykioon: opiletar og 1 peiwon g avakioong
aviloya pe v yovio mov oynuotiler m
EMEAVELL TOV €3GYOVE LE TNV TPOCTIMTOVGA
oaKTiva pio QOTEWVNAG TNYNAS .. O NAL0G, Kol
Baciletar ot Bewpnon 611 M emEdvel TOV
€0a.povg eivon pia empdveln Lambert.

Shade: is defined as reduced reflection
depending on the angle between the terrain
surface and the incident light such as the sun.
The effect of hill shading is based on the
assumption that the terrain is Lambertian surface

Inueio Topakorovdnong tv vIPoAOYIKAOVY dedopévmv oe cuyKekpéveg Béaelg (source: D.

Maidment, 2002)

X100pég  Mapatipnong:  pio  poévyun
tomobecia/ Béon oOmog otabudg oe péua,
Bpoyouetpucds otabpog, M HETE®POAOYIKOG
otofudc, M éva derypatoinmrikd onpeio o€
éva pépo 1 ToTapd OTov TaipvovToL TEPLOSKE
delypata yioo v mowdtnTo. VEPOL 1 OTOV
TPOYLOTOTOLEITAL  GUGTNUATIKY TOPATHPNON
TV Voporoyikdv dedopévev. Tevikd, To
onueio Tapatpnong VTodNAGVoLY Tig Bécelg
Omov peTpaTOL TO VEPO.

Monitoring points: a permanent monitoring site,
such as a stream gage, rain gage, or climate
station, or a sampling point on a stream or river
where water quality samples are taken
periodically or systematic observation of
hydrologic data is obtained. In general,
monitoring points imply positions where water is
measured.
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ApBpog keMdV Tov amootpayyilovtal e £va ded0UEVO KEAL KATA UNKog ToL S1kTHOV PONG -
Number of cells draining into a given cell along the flow network (source: D. Maidment, 2002)

Yvoocmpevon Poilg — MAéypa: mephopfaver
TOV GLGOMPEVUEVO aplOPd KEMDV TOVED ond
10 KeM, Yo k6Oe kehi Tov doBévtog TAypaToc.
H ovcodpevon pong vmoloyiletor amnd To0
mAéypo  KotevBuvong  pong. To  mAéypa
GLUGOMPEVONG PONG KATAYPAPEL TOV aplOpd
TOvV KeM®v mov omootpayyilovtalr oe éva
ave&dpmro kedl tov mAéypotog. Ilpémer va
onueiwbet 6t t0 aveEapmro KeEAl dgv
ovvunoloyileton otn dodikoacio. Amd ELOIKA
TAEVPA, TO TAEYLO GLGGMPEVOTG PONG ELvar 1
OTOCTPAYYIOTIKY]  EMQAVELL LETPOVUEV] GE
HOVAOES KEMMV TAEYLOTOGC.

Flow accumulation — Grid: contains the
accumulated number of cells upstream of a cell,
for each cell in the input grid.

Flow accumulation grid is calculated from the
flow direction grid. The flow accumulation grid
records the number of cells that drain into an
individual cell in the grid. Note that the
individual cell itself is not counted in this
process. From the physical point of view, the
flow accumulation grid is the drainage area
measured in units of grid cells.

Catchment

‘Watershed

‘Watershed Boundaries
(Drainage Divides)

Pour Points
\ (Outlets)

Oprobétnomn cvotipatog anootpdyyions — Delineation of a Drainage system (source: Kopp et al.,

2005)

XV0TNNG  OTOoTPAYYLONG: N Aekdvn
(TeployN-emMEAVEIL) GTNV ONOl0L «TEPTEL TO
vepd Kol TO JiKTLVO pPECH TOL  OToiov
LeTopEpeTaL o€ pio EKpo.

Drainage system: the basin (area-surface) where
the water drops and the network of discharge.

Xvotipota  eoypogkav IIinpogopiarv

Geographical Information Systems (GIS):
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amelkoviotooy ¢ onueio (A), ypoupn (B), 1 mepoyn (C) - Geographically referenced data
(spatial data) are any data that can be represented as a point (A), line (B), or area (C) (source:
Arnoff, 1989)
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Z.I'.IL):

o H emotun, n t€yvn Kot 1 texvoroyia o€ éva
gviaio  ovvoro  mpocwmikod, H/Y, ko
Aoylopko¥, mov acyoleiton pe T doyeipion
TANPOPOPLOV TOV YEMYPUPIKOD Ydpov pnall pe
GUVOAO ePYOAEI®V LE TaL OOl OL TANPOPOpPiES
avtég yivovton yprowes (Xotldémovrog 2002,
2003).

e Mg o mo ovotpn patid, to X.ILIL etvon
£€V0L VTOAOYIGTIKO GUGTN L IKAVO Y10, GUALOYN,
amoffKevon, YEPWOUO KOl OmEWKOVION TNG
YEQYPUPIKA  avaPePOUEVG  TANPOPOpPIoG
diad TV dedopéveov  mOv  EYOouvv
avoyveplotel oopeova pe tig Béoelg tovg. Ot
xpnoteg  Bewpodv  OTL TO  OlOKANP®LEVO
2 IIL cuumephapPavet AEITOVPYIKO
TPOCMTIKO Kot T OESOUEVO TOV PTAIVOVV GTO
ovompa (USGS., United States Geological
Survey).

o To Z.I'.II. eivan €va oAokANpopéVO GOGTNHA
o6 VIOAOYIOTIKG EPEAPTNLATA, AOYIGUKO KoL
EKTOOEVUEVO  TPOCMOMIKO  TOL  GULVOEEL
TOTOYPAPUKE,  SNUOYPOPIKE,  AEITOLPYIKA,
VANPECIOKE  dedopéva, EKOVEG, KOl GAAES
myéc Oedopévov Tov  gival  YE®YPAPIKA
avopepopevo. (NASA, National Aeronautics
and Space Administration).

e To Zbdomua Teoypoapicdv IIAnpoopidv
givar  éva  ocdomnuo  TANPOPOPLOV OV
xpnopomoteitoL Yo ™mv £160YOYN,
amofnkevon, avaktnomn, enekepyaoio,
OVAADON KOl TOPOY®OY] YEDAVAPEPOUEVOV T
YEQYOPIKDOV dedopévav, kabng Kot epyoleimv
TPOKEWEVOL Ol TANpoeopieg va  yivouv
xpnowes ®ote va vmootnpydel M Afqym
amdEAoNG Yo TOV GYEOLOCHO Kot T dtoxeipion
TOV XPHOEOV YNG, TOV QUGIK®V TOPWV, TO
mepPaArov, Ta SIKTua LETAPOPADV, TIG OOTIKEG
VINPECiEG  KOWNG  MQEAENS, Kot GAAES
Srowntikég dpactnprotteg (Murai 1995).
e’Eva Xvompo eoypapwdv ITAnpopopidrv
&xel oxedwotel yo va Aapfavel, amodnkevet,
amewcovilel, emKovovel, Petatpémel, avalvEL
Ko apyetofetel YE®-0VAPEPOLLEVN
TAnpopopia, 1M omoia APOPE GLYKEKPUUEVEG
0éoeig g empavetag ™mg I'mg. Ta Zvotiuato
Teoypapikdv ITinpoeopidv evioydovy Kot
é0g  Kamowo Pabud  avikabiotodv  TOV
Topadoclokd poho TOV YOPTOV oAAG elvon
emiong wKava vo SyEPIoTOVV TANpOPOpia
VIO TN HOPPT SOPLPOPIKAV EKOVOV NG

e Science, art and technology of an integrated
set of personnel, computer, and software for the
information management of geographical space
with a set of tools that enables this information
(after Hatzopoulos 2002, 2003).

e "In the strictest sense, a GIS is a computer
system capable of assembling, storing,
manipulating, and displaying geographically
referenced information, 1i.e. data identified
according to their locations. Practitioners also
regard the total GIS as including operating
personnel and the data that go into the system"
(USGS, United States Geological Survey).

e "GIS is an integrated system of computer
hardware, software, and trained personnel linking
topographic, demographic, utility, facility, image
and other resource data that is geographically
referenced" (NASA. National Aeronautics and
Space Administration).

e Geographic Information System is defined as
an information system that is used to input, store,
retrieve, manipulate, analyze and output
geographically referenced data or geospatial data
and tools in order to support decision making for
planning and management of land use, natural
resources, environment, transportation, urban
facilities, and other administrative records (after
Murai 1995).

e A geographic information system is designed
to capture, store, display, communicate,
transform, analyze, and archive georeferenced
information, that is, information tied to specific
locations on the Earth’s surface. Geographic
information systems enhance and to some extent
replace the traditional role played by maps, but
are also capable of handling information in the
form of satellite images of the Earth’s surface, as
well as information from surveys and
administrative  records that have  been
georeferenced. They are increasingly used in the
social sciences to support research based on
cross-sectional data, or studies for which
geographic location and context are important
and useful (after Goodchild 1992, 1995)

e GIS is described as "a computer-based system
that provides the following four sets of
capabilities to handle georeferenced data: 1)
input; 2) data management (data storage and
retrieval); 3) manipulation and analysis; and 4)
output" (after Arnoff 1989).

o GIS is defined as a set of tools for collecting,




Tietvon o Z.I".I1. — What is GIS?, (source: http://thepcweb.com/wp-

content/uploads/2008/06/gis.jpg)

YNNG empdvelag, oAld Kot TAnpopopio amd
€PEVLVEG KOl SOKNTIKEG SPACTNPLOTNTES TTOL
&yovv yew-avapepbel. Xpnoonotovvtor 6o
Kol TEPIOCOTEPO OTIC KOWMVIKES EMOTILLEG
v, va vrootnpifovv v €pevva Pacilopeva
oe Ow-TopeaKd doedopéva M HEAETES Yo TIG
omoieg M yewypapikn 0éom kot mEPPAALOV
givor onpavtikd ko ypriopa (Goodehild 1992,
1995).

eTo XT.IL.  =mepryphopeton ©g  €va
vrohoywotikd  Pacilopevo  cvoTHUX OV
TOPEXEL  TO.  TOPOKAT® TEGGEPO  GUVOAQ
Swyeiprong yemavapepdpevov dedopévev: 1)
gloodog, 2) Sweipion dedopévav
(amoBnkevon Kot aviktnon), 3) xEptopog Kot
avaivon kot 4) é£odoc (Arnoff 1989).

o To X.I'.IT. opileton mg éva GuVOAO epyalreinv
Yo, T GLAAOYY, 0o KEVON, AVAKTNOT KATA
EMAOYY, LETOTPOTN KOl OMEIKOVION YOPIKAOV
S€QOUEVMV 0T TOV TPAYHOTIKO KOGHO Y10 EVa,
ovyKekpiuévo okond (Burrough 1986).

storing, retrieving at will, transforming and
displaying spatial data from the real world for a
particular set of purposes (after Burrough 1986).

Aotepiopdg g etarpeiog Navstar - Navstar Constellation:GPS Block IIA, IIR/M, ITIF
(source: www.defenseindustrydaily.com)

You are here

Toun tov ceapdv - Intersection of Spheres (source:
www.math.tamu.edu/~dallen/physics/gps/gps.com)

Xvotnpe Hoykéoprov Evromopov Oéong:
gtvon o teyvoloyio, TOv TOPEYEL ATAPAUIAAN
akpifelo ko evehé&io mpoodiopiopod Oéomg
Y10, TAOTYNON, £PEVVA KOl GLAAOYT| dedOpUEVEV
XI'Il. To GPS NAVSTAR eivar éva
dopueopikd cvoTNHO Tonynong,
GUYXPOVIGUOV KOl Tpocdtopicpoy OBéong. To
GPS TOpEYEL cuven TpLedidoTaTn
tomobétnomn, 24 dpeg nuepnoiong oe 6o Tov
koéopo. H texvoroyie ¢aivetor va  elvon
dkaovyog oty kowotta xpnotdv GPS ond
™mv dmoyn ™G Katoyng akpPpov dedopévav
ov PTAVoLV g ta 100 pétpa mhorynong, to
pétpo-gminedo yioo T yopTOYphoNnom, Kot
katePoivel o eminedo YIMOGTOUETPOV Yo TO
yewdortikd pocdopicpd 0éomng. H texvoroyio
GPS éyet évav ameplopioto apOpd epappoymdv
otn ovlloyn dedopévev GIS, omv épeovva,
KoL YopToypaenon.

H Bdon g teyvoroyiag GPS eivar éva chvoro
24 Sopuedpmv mov PpicKOVIOL GUVEXMS OF
POy YOp® omd TN YN. Avtoi ot dopveopoL
givor e€omMopévol e aTOpKG poAdyla Kot
OTEAVOVV PadLOGNILOTA e TOV aKkpPDS Xpdvo
Kat T Béon tovg. Avtd ta padochpato omd
ToVG dopLPOPoLE AapPdvovtal and To dEKTN
GPS. Mo o déktng GPS khewdmwoet og 4 1
MEPLOGOTEPOVG  OPLEOPOVG,  UmOpel Vo
pryovortomoet ™ 0éom amd TS YVOOTEG
0éce1g TV dopLEOPOV.

GPS (Global Positioning System): is a
technology, which provides unequalled accuracy
and flexibility of positioning for navigation,
surveying and GIS data capture. The GPS
NAVSTAR (Navigation Satellite timing and
Ranging Global Positioning System) is a
satellite-based navigation, timing and positioning
system. The GPS provides continuous three-
dimensional positioning 24 hrs a day throughout
the world. The technology seems to be
beneficiary to the GPS user community in terms
of obtaining accurate data upto about100 meters
for navigation, metre-level for mapping, and
down to millimetre level for geodetic positioning.
The GPS technology has tremendous amount of
applications in GIS data collection, surveying,
and mapping.

The basis of the GPS technology is a set of 24
satellites that are continuously orbiting the earth.
These satellites are equipped with atomic clocks
and send out radio signals as to the exact time
and their location. These radio signals from the
satellites are picked up by the GPS receiver.
Once the GPS receiver locks on to four or more
of these satellites, it can triangulate its location
from the known positions of the satellites.

Regarding the issue of time, UTC time is the
basis of all GPS time functions and calculations.
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a) Eninedec Zuvietaypéves- Ae&tootpopo Zootpa - Plane Coordinates -Right hand system
b) Emninedeg Tuvtetaypévec- Aptotepdotpopo Xvotua - Plane Coordinates — Left hand
system
c) Yvvretaypéves Ewcovag - Image Coordinates

Ewdva 1. Opboymdvieg Zuvtetaypéveg - Plane Orthogonal Coordinates (source: Murai, 1999)
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Ewova 2. a) ITohkég Zvvtetaypéveg - Polar Coordinates
b) F'ewdartikég Xvvtetaypéves - Geodetic Coordinates(source: Murai, 1999)
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Ewova 3. a)Tpiodidotateg Ophoymvieg Zvvietaypéves - Ae&ootpopo Zootpa - 3D Orthogonal

Coordinates - Right hand system
b) Tpodidorateg OpBoymvieg Zvvtetaypéves - Apiotepootpopo Tvomua - 3D Orthogonal
Coordinates - Left hand system
¢) Zoapucég Tuvietaypéveg - Spherical Coordinates
(source: Murai, 1999)

XUOTNNO  GUVTETAYREVAOV: TO  YEOXOPIKA
dedopévo mpémel ye@yPAPIKE Vo avapepBovv
(kadovvton YEOAVOPEPOUEVA Ll
YEOK®OOKOTOMUEVA) G €va KOO GUGTNUO
GUVIETAYUEVOV.

OpOoydvieg cuvteTaypéveg

‘Evag amd Ttovg KATOAANAGTEPOVG TPOTOLG

EVIOMIGLLOV onueimv glvan va
xpnoorombodv ot opBoydvieg
ocuvvtetaypéves pe tov agova X (oplovtio) Kot
Y (kd6et0) Onwg eoivetar oto oynue 1(a) Kot
(b). XZvvbwg éva de&l odomnuo pe TOV
avtixepa opiletar oto X kot pe 1o deiktn 610
Y 0Oa ypnowomomOei Onwg @oivetar oTo
oyfua 1(a) evd éva aplotepd cvoTO PTopel
vo  xpnowonomnbel o€ WO CLYKEKPLUEVN
nepintoon omog gaivetol oto oo 1(b). Xe
mepinTmon otoyelov paotep, ot
ocuvvetaypéves swovog (i, j) e tov apfpd
gwovootoyeiov oty opdviia Korehbuvon
(ot)An 1 M ewovooTtolyeio 1) Kot Tov apldpd
YPOUUDV otV kdOetn KotebOuvon (cepd j 1
ypauun j) ommg eoivetor oto oyfue 1(c)
YXPNOHOTO10HVTOL GVVIO®G.

TMolkég ZvvreTaypéveg

‘Eva moAkd cOoTNHO GUVIETAYHEVOV pPE TN

yovia (1) Tov petpiétor amd Tov ToMkd a&ova
(6&ovog X) kot v amodotaom (1) amd Tov TOAo
YPNOLOTOLEITAL GE UEPIKEG TEPITTMOELG OTMG
eoivetol oto oynuo 2(a). XN YEOOALTIKA
épevva, éva onueio Ppioketor pe o alpovoo
(A) mov petrpiéton amd 10 Boppd ko Vv
andotacn D and éva yewdartikd onpeio 0mwmg
eaiveton oto oynpa 2(b).

Tprodraotateg OpBoyavieg Tvvretaypnéveg

Ot tpodudotateg opHoydVIEG GUVTETUYUEVES
YPNOLLOTOIOVVTOL ETIGNG Y10 VO, EVIOTIGOLV T
onueio pe enimedeg ovvretaypéves (X, y) Kot
0 Vyog 1 10 Pabog (z) Omwg Qaiveton 6TO
oymua 3(a) kot (b). Ze nepintwor EVIOMGHOD
onueiov ot yn, 0 yemypapwd midtos (j), n
yovio mov petpétor peta&d TOv 1oMUEPVOD
Kot Tov onpelov Katd PNnKog Tov peonufpvod
KoL ToV yeoypapikov pikovg (1), n yovio mov
LETPLETOL OTO 1oNUEPWVO HETAED TOL OTUEIOL
oto peonufpvd Kot Tov peoTUBpvod Tov
Greenwich (] 1  amokaAOOUEV] KEVTPIKO
peonuPpvo) xpnCLOTOLOVVTOL OTMG POIVETOL
oto oynuae 3(c). To yewypapikd pnrog Exet
Tipég mov kvpaivovton amd 0° (I'kprvovtrte,

Coordinate System: Geospatial data should be
geographically referenced (called georeferenced
or geocoded) in a common coordinate system.

Plane Orthogonal Coordinates

One of the most convenient way of locating
points is to use plane orthogonal coordinates with
x (horizontal) and y (vertical) axis as shown in
Figure 1(a) and 1(b). Mostly a right hand system
with the thumb assigned to x and the forefinger
to y will be used as shown in Figure 1(a) while a
left hand system may be used in a specific case as
shown in Figure 1(b).

In case of raster data, image coordinates (i, j)
with the pixel number in horizontal direction
(column i or pixel i) and the line number in
vertical direction (row j or line j) as shown in
Figure 1(c) are commonly used.

Polar Coordinates

A polar coordinate system with the angle (q)
measured from the polar axis (x axis) and
distance (r) from the pole is used in some cases
as shown in Figure 2(a).

In geodetic survey, a point is located with the
azimuth (A) measured from the North and the
distance D from a geodetic point as shown in
Figure 2(b).

3D Orthogonal Coordinates

Three dimensional (3D) orthogonal coordinates
are also used to locate points with the plane
coordinates (x, y) and height or depth (z) as
shown in Figure 1.3 (a) and (b).

In case of locating points on the Earth on the
assumption of a sphere, latitude (j), the angle
measured between the equatorial plane and the
point along the meridian and longitude (1), the
angle measured on the equatorial plane between
the meridian of the point and the Greenwich
meridian (or called the central meridian) are used
as shown in Figure 3 (c). Longitude has values
ranging from 0° ( Greenwich, UK. ) to + 180°
(eastly) and from 0° to -180° (westly).




U.K.) + 180° (avoroiucd) ko amd 0° wg -180°
(dvTIKA).
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Zodaipato eneepyaciog mov eppaviCovrotl katd T Siipkeld KAToLmV Pacemv dloyeiptong -
Processing errors occur during other phases of data manipulation (source:
www.colorado.edu/geography/geraft/notes/error/error.html)

Smeoth curves
become stralght
lInas

Agrtovpyikd cpaipa katd ™ ynelomoinon - Operator error while digitizing (source:

www.colorado.edu/geography/gcraft/notes/error/error.html)
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Lnder and Owvershaots

H vaépBeon morramhdv Ospotikdv emmédov pmopel va 0dnynoet o€ TpofAnpote OTwg to
overshoots - Overlaying multiple layers of maps can result in problems such as overshoots
(source: www.colorado.edu/geography/geraft/notes/error/error.html)
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H vrépBeon moAranddv Bepatikdv emmédmv pmopel va odnynoet oe mpoPAnpata 6nwg ta slivers -

Xoaipara oto X.IIL: Kavévag yéptng dev
eivon TéAel0c. AkoOun Kot oL To akPIPNG XapTes
mov  onuovpynnkav  omdé EX.IIL  €youvv
Kamoleg  atéheleg.  AVTEG Ol OTéAElEg
eppaviCovtar eéoutiog T@V cQUAUdTOY OV
Aoppdavovv ydpa oe ddpopo oTAdO NG
epappoyg v XL Avtd ta o@dipata
Ledvouy TNV okpifel TOL  TAPAYOUEVOL
xopt. Ilopdio oavtd, pe T ypnomn Kord
kaboplopévav Kol eLeyYOLEVOV SUOIKACIDV
TO. GOAOALOATO QVTA UTOPOVV VO ATOPEVYHOVV.
Yrdpyovv 600 ool cpaApdTev ota IE.I1.

I. Inyéc oeaipdrov: Eivol ta cedipato Tov
TPOEPYOVTOL OO TNV “Inyn dedopévav” Tmv
2.I'.Il. EpgaviCovtot mptv v Tpory Lotk
epapuoyn tov X.IIL:

0. XovteleoTikEG ovakpifeles:

e Aopvpdpot/ aepopmtoypapies/ GPS/ épguva
nediov (YwpKad).

o Avoxpifeteg oTig HETPOOUEVEG 1010TNTEG TOV
opybvov.

B. AvOpomiveg Avodikaoiss:

o [Tapeppnvevon (6nmg @OTOYpaPiES), XOPIKN
KOl TOV 1310THTOV.

e Emdpdoeig tng aAhayng KAIaKog Kot
yevikevon.

e Emidpdoeig tng ta&vopunong (ovouaoTtikn/
Katd TAEN/ KOTA S10GTALOT).

v. Ipaypotikéc arrayéc:

o Ouowég oAayES: aAlaYEG POPAS TOTOUOV,
VILOYMPNGN ThYoV.

o Kataotpopikny alhoyn: mupKoyiés,
TANUOPES, KOTOAGONoELC.

e Enoylokéc Kot nuepnoteg oAhayég: emineda
Mpvng/ 0dhaccac/ ToTopoD.

e AvOpamvn dnpovpyia: actikn avamtuén,
KovoUpyloL dpOpoL.

o AA\ayn Wothtev: dactky avartuén (vyog
KAL), aovvEXELD Ypopung/ Spopmy, empaveia
dpopov.

1I. Zodlpoto kotd ™) dwdkacio: Eivor ta
opdipata  mov  gugavifovior  Kotd T
dwdwacio  emelepyociog TV dedopévav
dAad1| KoTd v epappoyn tov X.I.I1..

a. Eicodog:

o Pnotomoinon: avBpodrivo Adbog, méyog g
AMpvng, axpég, koppot kabdg Kot 1310t TEG
TV 6£30UEVMV €GOS0V

e Efaptmpevol kduPot (cuvdéetan povo pe pio

Errors in GIS: No map is perfect. Even the most
accurate maps created by a GIS have some
deficiencies. These deficiencies occur due to
“Errors” that may have taken place at different
stages of GIS implementation. These errors
reduce the accuracy of the map generated.
However by use of well defined and controlled
procedures these errors can be avoided. There are
two types of errors in GIS:

I. Source Errors: They are the errors that are
present in “Source Data” that is given to the GIS.
They occur before the actual implementation of
GIS:

a. Instrumental inaccuracies:

o Satellite/ air photo/ GPS/ surveying (spatial).

e Inaccuracies in attribute measuring
instruments.

b. Human Processing:

e Misinterpretation (e.g. photos), spatial and
attribute.

e Effects of scale change and generalization.

o Effects of classification (nominal / ordinal /
interval).

c.  Actual Changes:

o Gradual 'natural' changes: river courses, glacier
recession.

e Catastrophic change: fires, floods, landslides.

e Seasonal and daily changes: lake/sea/ river
levels.

® Man-made: urban development, new roads.

o Attribute change: forest growth (height etc.),
discontinued trail / roads, road surfacing.

I1. Processing Errors: They are the errors that
occur during the processing of the data i.e. during
the implementation of GIS.

a. Input:

e Digitizing: human error, the width of a line,
spikes, knots, also entering attribute data.

e Dangling nodes (connected to only one arc):
permissible in arc themes (river headwaters etc.).
o Pseudo-nodes (connected to one or two arcs) -
permissible in island arcs, and where attributes
change, e.g. road becomes paved from dirt or
vice versa.

® Projection input error.

b. Manipulation:

o Interpolation of point data into lines and
surfaces.

e Overlay of layers, digitized separately, e.g.




Overlaying multiple layers of maps can result in problems such as slivers (source:
www.colorado.edu/geography/geraft/notes/error/error.

ston Black

) TPOYLLOTIKT OTTEKOVIOT) TOL £5GpoLG B) yevikevon Tov €ddovg 6To ¥dptn a) Actual soil
interdigitation b) generalization on map
(source: www.colorado.edu/geography/geraft/notes/error/error.html)

YPOUUR): EMTPENTO GTA YPAUUIKA
XpaKTNPLoTIKG (OTMG BAGIKOG TOTANAGS).

® WYevdo-koppot (cuvdéeton pe pia M
TMEPLOGOTEPES YPAUUEG) — EMTPENTE GE
VNOIOTIKEG YPAUPES, Kot OOV 01 1010TNTEG
oaAlalovv, 6TwG 0 dpOLOG YiveTar
TAOKOGTPOUEVOG OO YOUATOSPOLOG 1) TO
avtiferto.

® Yopdipa TpoPfoing Kkatd v €icodo.

B. Xepopdc:

o [TapsuPfoin onuelokmv dedopéEvaV G
YPOUUES KOt ETLPAVELEC.

e EnicdAvym Tov OEHOTIKOV EMTEIDV, TOV
YNPLOTOLOVVTOL XOPIGTE, OTOG EGAQN KoL
pAGoon.

® Ot cuvdvalopeves emdpaoels and v
enefepyacio Kot v ovalvon TV ToAUTAGY
Oepatikdv emmédwv: yio mapddetypa, ov dvo
Oepotikd emineda £xovv akpifelo xopioTd
90%, 1 akpifea g oAAnioemikdivoyng o
givon mepimov 81%.

o [TuvOTNTO OTIG TAPATNPTCELS.

o AkatdAANAQ 1 avemopkr dedopéEVa IGO0V
Y10, TOL LOVTEQL.

v. "E&odog:

o Alayn KAlpokaG — AeETTOUEPELD Kait Ot
UTApES KAILOKAS.

o Xpopatwés [arétec: To mpotevopeva
xporoTo dev Tauplalovv amd v 006vn otV
EKTUTOOT.

soils and vegetation.

e The compounding effects of processing and
analysis of multiple. layers: for example, if two
layers each have correctness of 90%, the
accuracy of the resulting overlay is around 81%.
o Density of observations.

e Inappropriate or inadequate inputs for models.
c¢. Output:

® Scale changes - detail and scale bars.

o Colour palettes: intended colours don't match
from screen to Printer.

Xyéowo Awysipiong Iinupopog og eminedo
Aekavng ovihoyng: amotehoOv £vo PeYEANG
KApoKkag oTpatnykd TA0iclo oYedlaGoD Yo
™ Jdloyeipon TOL piockov ™G TANUUOPOG
OTOVG AVOPAOTOVC KOl GTO OVAMTLYHEVO KOl
@Lo1kd Tep1Barrov e Prdoyio Tpdmo.

Catchment Flood Management Plan: is a large-
scale strategic planning framework for managing
the risk of flooding to people and the developed
and natural environment in a sustainable way.

T
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(o) DoCPATIKEG VTOYPOPES Y10 TPELS YEVIKEG EMPAVELEG: PAAGTNON, £30POG, VEPO.

(B) Awodrdotatog acpaTikOS YOPog, 0 optovtiog GEovag eivar 1 amdkplon 610 UNKog KOpatog Al
Kot 0 KoTakOpupog 1 omokpiong oto A2. (v) Awkpitég tdéeg oe éva S1o0100TATO PUGLOTIKO
xdpo. (8) Ta opta Swaywpiopov v Tdéemv. (source: http://rst.gsfc.nasa.gov)
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DacLATIKOG YDPOS TPLOV S0OTACEMV TOV KavaAdy 6, 5 kot 4 pag eikovag tov Landsat TM pe
TECOEPIG PACULATIKES TAEELG KAAG dloywplopéves (A = agriculture —kaAAépyeleg, D = Desert —
yopuvoé €dagoc, M = Mountain — fouvo ko W = Water — vepo) (source: http:/rst.gsfc.nasa.gov)

Toa&wopnon: (pacuatixy taéivounon)

Ymv  7whvo aplotepd  ewove  divovrat
(QOCUOTIKEG VTOYPOPEG YO TPELS  YEVIKEG
ta&eg: Praotnon, £dapoc, vepd. Ot oyeTiKég
QoopoTIKEG  amokpioelg  (avakAdoel  6TO
QOOUOTIKO J1AGTNUA), GE OPOVG HOVADAS, T.X.
OVOKAQGTIKT EVEPYELL GE KOTAMANAEG HOVADES
N T060GTo §Y0VV delypoto g 3 UK KOUOTOG.
Ot tipég andkpiong éxovv petatpanel (gite oe
xpovo amdktnong amd to £d0@og 1M omd
OEPOTAGVO 1 SOPLPOPIKO OYNUA) GE YNOLOKN
poper, DNs 1 ymowkoi opdpoi, ica
VTOSPOVEVOL GE povades omd 0 £wg 255.
To 1o ovykekppévo ohHVOAO VTOYPOE®V, Ol
TIWEG o€ omolodnmote amd To. dVO  pNKN
KOpatog divovtal 6to Tave de&1d oynpa. Eivor
QavePOS 0 SLaYOPIGHOG TNG TIUNG TOV CTUEI®V
o710 dwodidotato SthypopLpLeL. 2m
TPAYHOTIKOTN T, OTav pio TAEn okemtopevn
Le OpOVG YEMYPUPIKNG KaTAVOUNG kov N
GUYKEKPILEVOVY  aveEapmTov TOmevV  (0Tmg
@ooOMa  €vovTl  olTaplOv  OTn  KaTnyopia
BAdomong), 6mwe Kot pe GAAOVG TopAYOVTEG,
vrapyetl pio aoonueiom petoforn o éva 1
MEPLOGOTEPOL  UNKN  KOUOTOG OTO  omola
naipveton delypa. To anotéhespa givor chvoro
onuelov oto diodidoTato ddypappua (Yvowotd
@G J0OTOPOYPOLLLO) OTMG QAIVETOL OTN KATM
aplotepd ewodva. o omowdnmote amd Tig dVvo
Ta&elg T onpueio pmopet va
oAnAokodvmtovior | Oyl XTI mEpinTOON
TN, TOL APOPA TPELG THTTOVS PAGGTNONG dEV
vrapyel oAnAenikaioyn. H cvddoyn onpeiov
nov oyetiCovon pe kabe taén elvor yvoot og
Khédon.  Eivor  mBavd  ypnowomnoidvrag
OTOTIOTIKEG OV LIOAOYiLovv HEGOVG OPOVG,
TUMIKEG  OMOKAICES, KOl  GULYKEKPULEVEG
eflomoelg mObavoTag va oYedloTOOV  TO
oplo. petal&d v KAGoEwv, €161 MoTE KAOE
onueio Tov  QAcpATIKOD YDOPOL ©€ KAOE
TAEVPE, TOV OPIOV VO, OVIKEL GVTOWOTO GE ol
T4&n M TOmO TOL PaCUATIKOD XDPOoL. ALt
Sapaiverar oto Kdto de&1d ddypappa, 6TOL
Katd pnkog evog onpeiov "w" to omolo givan
£€VOL AyV®OTO OVTIKEIEVO 1) €lKOVOoTOoLYElo (o€
o ovykekpyévn  0éom) tov  omoiov 1
TOVTOTNTO EMOLOKETAL.

Emmdéov, n apyn mg to&wvounong (pnéow
eneepyaciog ewovag) dnpovpysitor pe Boon:
Kdbe aveEdpmro ewovootoyeio 11 cvvora
AOPIKOV  OHAd®V  EIKOVOOCTOLEI®V 7OV
OVTITPOCMTEVOVV KOO0  YOPAKTINPICTIKO,

Classification: (spectral classification)

In the upper left are plotted spectral signatures
for three general classes: Vegetation; Soil; Water.
The relative spectral responses (reflectances in
this spectral interval), in terms of some unit, e.g.,
reflected energy in appropriate units or percent,
have been sampled at three wavelengths. The
response values are normally converted [either at
the time of acquisition on the ground or aircraft
or spacecraft] to a digital format, the DNs or
Digital Numbers cited before, commonly
subdivided into units from 0 to 255.

For this specific signature set, the values at any
two of these wavelengths are plotted on the upper
right. It is evident that there is considerable
separation of the resulting value points in this
two-dimensional diagram. In reality, when each
class is considered in terms of geographic
distribution and/or specific individual types (such
as soybeans versus wheat in the Vegetation
category), as well as other factors, there will be
usually notable variation in one or both chosen
wavelengths being sampled. The result is a
spread of points in the two-dimensional diagram
(known as a scatter diagram), as seen in the
lower left. For any two classes this scattering of
value points may or may not overlap. In the case
shown, which treats three types of vegetation
(crops), they don't. The collection of plotted
values (points) associated with each class is
known as a cluster. It is possible, using statistics
that calculate means, standard deviations, and
certain probability functions, to draw boundaries
between clusters, such that arbitrarily every point
plotted in the spectral response space on each
side of a boundary will automatically belong the
class or type within that space. This is shown in
the lower right diagram, along with a single point
"w" which is an unknown object or pixel (at
some specific location) whose identity is being
sought.

Thus, the principle of classification (by computer
image-processing) boils down to this: Any
individual pixel or spatially grouped sets of
pixels representing some feature, class, or
material is characterized by a (generally small)
range of DNs for each band monitored by the
remote sensor. The DN values (determined by the
radiance averaged over each spectral interval) are
considered to be clustered sets of data in 2-, 3-,
and higher dimensional plotting space. These are
analyzed statistically to determine their degree of




Mn emPrendpevn mwopn
classification of 4,3,2 band combination of LANDSAT TM (source: ®&idag, 2005)
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™me cvvﬂeg 4, ,2

T4En N vAd yopaxtnpilovror amd (kvping
HIKpO) éva gVPOG YNOWKOV TIWAV Yoo KaOe
umdvto.  mov  mapakohovbeiton  amd  éva
dopvpopikd arsOntpa. Ov Tués DN (wov
kafopilovtar omd TN péom avaxkioon Tov
(QOOUOTIKOD  Y®pov) Bempoldviar  cvvola
dedopévav  Khdocewv o 2-,  3- ko
TMEPLOGOTEPEG  OOOTACEL,  TOL  YDPOV.
Avalvovtor oToTtoTikd yio va kafopicovv o
Babpd povadwomrog TG amdKplong GTo
QOCUOTIKO YMPO KOl UEPIKES MoOMUOTIKES
eflomoelg emiéyoviol yoo va dlakptdovv ot
tehMkéc Khdoewg. Avo pébodor ta&vounong
YPNOLULOTOOHVTOL ouvnwg: n un-
eMPAETOUEVT KO 1] EMPAETOUEVT).

uniqueness in this spectral response space and
some mathematical function(s) is/are chosen to
discriminate the resulting clusters.

Two methods of classification are commonly
used: Unsupervised and Supervised.

DMN's

a [
B

alelsls
alalele

Spectral Classes

Class Identification
A= water
B = agriculture
C = rock

Awdwooio un emPremdpevng ta&vounong - Unsupervised Classification Process (source: CCRS —

Fundamental of Remote Sensing Tutorial, 1998)

Tétn1
Tatn 2
Tégn 3
Tatn 4
Tétn 5
Tégn 6
Tagn 7
Tatn 8
Tatn 9
Tatn 10
Tagn 11
Tazy 12

Toa&wvopnon Mn empremdépevn: Xt un
emPrendpevn to&wopnon kdabe avegdptnto
glovooToyeio ovykpiveran pe Kabe dtokpitn
Ta&n v vo gvromiotel ) o kovtvi Tov. ‘Evog
XOPTNG He OAOL TO EIKOVOCTOLYELD TG EIKOVOC,
ta&wopeiton oe kdbe TAEN €KovooToyEiov
OV OVIKEL TopdyeTon 6€ Padpo Kol Gompo N
GE  TEPLOGOTEPO,  KOWG  XPOUOTO  TOV
npocdopilovy v kabe TAEN. Xt cvvéyelo
TPEMEL O YPNOTNG TPEMEL VO OTOSDCEL Tt
onuaivouv ta ypopoTkd potifa pe Opovg
T6Eewv, movL omewovilovv TNV TPAYLATIKN
maykoouo oknvhy. Avtd amoitel yvoon Tov
YopoKTPoTIKOD/ Téng/ vVAKod omd Vv
YeVIKT gumElpial 1 TNV TPOCOTIKT £E0KEION
pe TV angucoviCopevn TepLoyn.

Unsupervised Classification: In unsupervised
classification any individual pixel is compared to
each discrete cluster to see which one it is closest
to. A map of all pixels in the image, classified as
to which cluster each pixel is most likely to
belong, is produced in black and white or more
commonly in colours assigned to each cluster.
This then must be interpreted by the user as to
what the colour patterns may mean in terms of
classes, etc. that are actually present in the real
world scene; this requires some knowledge of the
scene's  feature/class/material content from
general experience or personal familiarity with
the area imaged.




) Ta&wvopnon Empienépevn: otV | Supervised Classification: In supervised
= ‘::;:::ﬂ emPrendpevny  tofwéunon o avoivthg | classification the interpreter knows beforehand
B Oeov coo 1 yvopilet ek TtV mpotépwv Tl Th&elg | what classes, etc. are present and where each is in
I ronvé isapeg anewkovifovton kot oe mown M moteg O€oelg | one or more locations within the scene.

Tonvé fduges 2 anekovifovtal péco, 6Tn oK.
P Topvé impe sapes
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Biéotnon 1
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Emprenopevn ta&vounon g ovvleong 4, 3 ,2 too LANDSAT TM — Supervised classification of
4,3,2 band combination of LANDSAT TM (source: ®eidog, 2005)

Tniemokomon: Emomun g ovAloyng, | Remote Sensing: Science of acquisition,
avdlvong, kot epunveiog g mAnpogopiog | analysis, and interpretation of information around
YOpo amd £vav oTdyo Yo TNV avoyvedpion kot | a target of interest in order to identify and record
pétpnon tev wiotteov tov, éetdlovtag Tig | its attributes by examining the electromagnetic
aAANAemdphoelg 0V ue v | energy interactions with the target, without
niektpopayvntikny axtwvofolria, ywpic oty | actually being in contact with it.
mpaypotikotnTa va €pbovpe oe  amevbeiog
EMOLQT LLE ALTOV.

Awdwkacio g Tniemokdnnong - Remote sensing process (CCRS — Fundamental of Remote
Sensing Tutorial, 1998)

Tpnpoatomoinon  pépatos: Metd  tov | Stream Segmentation (Stream Links): After
kaboplopd TV pepdtev, TO KEMG TOL | stream segmentation, all stream cells are labeled
_ pépatog maipvovv v Tun 1. To emdupevo | identically with a value of 1. The next step is to
I Ef Bua eivar o Swywpiopdg tov vépoypapkov | divide the stream network into distinct stream
== S [ ; dwtbov og TUNHOTIKA pépata 1 cuvdéopovg | segments or links. In other words, instead of all
s | : (Stream Links). Me dAha Aoywo avti ta kel | the stream cells being 1,1,1,1, etc., for the first
! { S Tov pépatog va givon 1,1,1,1, vy tov mpwto | link they are labeled 1,1,1, etc., for the second
' ovvdecpo €yovv v Tty 1,1,1 7y tov | link, 2,2,2, etc., and so on for succeeding links.
' { devtepo ovvoeopo 2,2,2 K.T.A.. Ot ovvdeopotl | Links are defined between stream confluences.
kafopilovral ovapeso ota onpeio Evoong Tv
oLUPOADY TV TOTOUDV.

Thvdeopot pépotog - Stream Links. Kabe chvdeopog Exet éva povadikd aptbud aviyvevong. (source:
D. Maidment, 2002)
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a) B)
Kabopiopdg cuvdéopav pépatog — A) Ametkdvion tov TAEYRoToG ToV pepdtav, B) Zovdeopot




pénatog (apBpoi), onpeio £6d0v and to cHvoeso (UTAe), onueio e£650v oo TV Aekdvn
(kbkkwo) (source: D. Maidment, 2002)
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Teopetpcdg kar Tomoroykos Moviehopdg (source: Murai, 1999)

Tomoroyikég oyéoels petald  YOPIKOV
OVTIKELPEVOV: XTIC TPUKTIKES EQUPUOYEG TOV
XTTI, 6Aeg ot mbavég OYECES OTA YMPIKA
dedopéva mpénet va. ypnoyoromBodyv Aoyikd
pe Tig mo mepimiokes dopég dedopévov. Ot
akoAovbec  oxéoelg  tomoloyiog  cuvviBwmg
opiovrat:

o. Xyéon onpeio pe onpeio

"eivan péca’: péca GE L0 OPIGUEVT ATOGTOOT)
"glvon kovtd oto": TAnciéatepa og éval
oplopévo onpeio

B. Zxéoeig onueio pe ypappn

"Tdvw ot ypapun": éva onueio mave og pio
YPOLHT

"etvar kovtd oto "
poL ypogLpn

v. Zyéoeig onpueio pe weproyn
"mepthapfavetot og " éva onueio péca og o
mePLOYN

"oT0. GUVOpa TG TEPLOYNS": €va onpelo ot
GUVOPOL LLL0G TEPLOYNG

8. Zyéosig ypoppi pe ypappn

"tépvel": dVO YPUUUES TEUVOVTOL

"Srooyilel": dVO YPUUUES SGTAVPOVOVTOL
Yopic va Tépvovtot

"péel péoa': Eva pépa péet LEGO GTOV TOTOUO
&. Xyéon ypappn pe meproyn

"téuvel": P YPORUT TELVEL L0 TEPLOYN
"suvopevel”: pa ypappn sivor éva pépog tov
GUVOPOL LG TEPLOYNG

0T. Xy£6ELS TEPLOYN ME TEPLOYN
"eMKOAVTTEL": EMKAALYN dVO TEPLOYDV
"glvon péoa: o veido péca og Lo TEPLOYN
"glvon dimha o€": dHo meployEg popalovran
éva

Kowd 6plo

: éva onpeio TAnciéotepa 6e

Topological Relationships between Spatial
Objects: In practical appliations of GIS, all
possible relationships in spatial data should be
used logically with more complicated data
structures. The following topology relationships
are commonly defined.

a. Point-Pont Relationship

"is within" : within a certian distance

"is nearest to" : nearest to a certain point

b. Point-Line Relationships

"on line" : a point on a line

"is nearest to" : a point nearest to a line

c. Point-area Relationships

"is contained in’’ : a point in an area

"on border of area" : a point on border of an area
d. Line-Line Relationships

"intersects" : two lines intersect

"crosses" : two lines cross without an intersect
"flow into" : a stream flows into the river

e. Line-Area Relationship

"intersects" : a line intersects an area

"borders" : a line is a part of border of an area

f. Area-Area Relationships

"overlaps" : two areas overlap

"is within" : an island within an area

"is adjacent to" : two area share a common
boundary
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Tuyaio onpeio 6to £30¢p0g kot To avtiotoryo Tpryovikd Akavovioto Aiktvo (TIN) — Random
Points on the ground and the corresponding Triangulated Irregular Network (source: Murai,

TIN aneikdvion ToL VYOUETPOL TG ETLPAVELNG TOV £000OVG - TIN representation of land surface
elevation (source: D. Maidment, 2002)

Tpryoviké Axoevévietro Aiktvo (TIN): To
povtého TIN amewovilet pio emedveln og éva
oUVOAO GUVEXDV, UN-ETKOAVTTOLEVOV
pryovov. Ta tpiyove dnuovpyodvior ond
éva  obvolo onueiov  mov  KohoOvTol
detypatoinmrikd onpeio.

Ta detypotoAnmrikd onueion  pumopovv  va
gUQAVIoTOVV o omotadnmote Béom, kor oo
O TPOGEKTIKG LALEXBOVV TOGO To aKPLPEG
0o elvar 10 povtého g emodvelac. Ta
detypatoinmricd onpeio Bempovvion og KOAEG
0éoeig Otav oty empdveln eppavifetor pua
pey@An  oAhoyn oto  OYAUO NG, Yo
mapddelypo, ot Kopuen &vog Bouvovy, 6To
mobpévo pag kotkadag, 1 oty dxpn (kopven
1 Baon) Ppéyov.

To povtého TIN Bewpeitor glkvotikd Adym
™G amAdTNTAG Kot TG owovopiog Kot givol
Lo ONUOVTIKY]  EVOAAOKTIK AVGN Yo TO
Kavovikd ynewmtd tov povtédov Grid.

Triangulated Irregular Network (TIN): The
TIN model represents a surface as a set of
contiguous, non-overlapping triangles. The
triangles are made from a set of points called
mass points.

Mass points can occur at any location, the more
carefully selected, the more accurate the model of
the surface. Well-placed mass points occur where
there is a major change in the shape of the
surface, for example, at the peak of a mountain,
the floor of a valley, or at the edge (top and
bottom) of cliffs.

The TIN model is attractive because of its
simplicity and economy and is a significant
alternative to the regular raster of the GRID
model.

TIN 1} Grid angwdvion tov eddgovg - a) TIN and b) Grid representation of terrain
(source: http://www.scielo.br/img/fbpe/jbcos/v7n1/a03fig02.gif)

TIN - IMAéypa Avogopég:
TIN

MMieovektipata
e [kavotnto TEPLYpoPNg TNG EMUPAVELNG OE
S1PopeTIKS eninedo ovaAvoNg
e Amodotikdémta otV amobnkevoen TV
dedopévav
Mewovektipota
® Y& TOMEG TMEPIMTMOELS OMOLTEITOL OTTIKN
TOPAKOAOVONON Kol XEPOVOKTIKOS EAEYYOG
Tov dtktHov

OAiéypa
IIieovektipata
e EvKoA0 oty amobnkevon Kot 6To ¥EPIopod
e EVKOAO OTNV EVOOUITOON G YNOWOMTES
Baoeic dedopévav
e cEOoUOAVVING, QLOIKOTEPT AREIKOVION TMV
YOPOKTNPLOTIKDOV 0V avayALPOoL
Meovektipota
®  oviKovoTnTo xpoNg S10.popeTIKOD

TIN — Grid Differences:
TIN
Advantages
o ability to describe the surface at different level
of resolution
e cfficiency in storing data
Disadvantages
e in many cases require visual inspection and
manual control of the network
Grid
Advantages
e casy to store and manipulate
e casy integration with raster databases
e smoother, more natural appearance of derived
terrain features
Disadvantages
e inability to use various grid sizes to reflect
areas of different complexity of relief.




peyéboug mAeypudT@V  yloo amdd0om TEPLOYDV
UE SL0QOPETIKY TOAVTAOKOTNTA AVayADPOV.

Tpryovoroinon katd Delaunay - The Delaunay Triangulation (source: Kovkoviag, 2006 &
http://www.ian-ko.com/resources/triangulated_irregular network.htm )

Tpryovomoinon kotd  Delaunay: n
tpryovoroinon katd Delaunay etvor pio
LEB0SOC TPOGEYYIONG TOV  IKAVOTOLEL TNV
amaitnon 61t 0 KOKAOG Tov opiletar amd TIg
TPELS KOPLOEG TOL TPLYDVOL OV pmopel vo
TePEYEL OTO10d1TOTE GAAO GMEio.

Delaunay Triangulation: Delaunay
triangulation is a proximal method that satisfies
the requirement that a circle drawn through the
three nodes of a triangle will contain no other
node.
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‘Evog xaptg pe ta otevd tov Mayyehdvov mov dnpovpyndnke and tov Thomas Jefferys to 1776 -
A map of the straits of Magellan created in 1776 by Thomas Jefferys (source: D. Maidment,
2002)

e G

Ynolokn gwova amd xaptn vdpoypapiog Kot vyoypapiog - Digital raster graphic image of map
hydrography and hypsography (source: D. Maidment, 2002)

Yopoypagia: 6lot ot tomOypapKol YOPTEG
TEPLEYOVV VIPOYPUPiaL, Ol “UTAE YPOUUES” TOV
divouv  oTOV  OvayvOGTN TNV EAKOELON
ddpoun TOL TOTOUOL, TNV YPOUUN UG
Mpvng 1 v 0éom g axtoypapunig. Akoun
Kot o0 ool xapteg amekovilovy moTopovg
kot aktoypoppés. H vdpoypagio kabopiletat
®G “N meprypapn, N LEAETN Kot 1) oxedinon TV
TEPLOYADV VEPOV OTMG efvar ot Totapol, Alpveg
kot Odhacoes”. Ot Tomoypapuoy  yOpTEG
TEPLEYOVV  OKOUN VYOYPOQiD, TG 1GOVYEIG
YPOUUES TTOV dNADVOVV TO LYOUETPO Kol TO
oYU TG EMPaveLag Tov €60¢povg. Emedn n
aoppo1| SLOUEGOL TOV TOTOL €ivol piot TOAD
woyvpn ddvapn otn S pdPPEMGCT TOV GYNLLATOG
™G EMPAVELDG TOV ovayAdov, 1 vdpoypapio
Kot 1 vyoypapio eivar otevd cvvdedepéva. O
YOPOUKTNPOS TNG XPNONS YNG €lTe €lvan aoTIKN,
YEQPYIKN, AYPOTIKN EMIPAE GTN POT| TOV VEPOL
Sdwpécov  tov  tomiov. I[IAnpogopieg omd
XOpTEG Elvo XpHoyES Yoo Tov Kabopiopd T@v
oUVOECHOV  HETOED YAWWVOV KOl VOOTIKOV
GUGTNUATMV.

Hydrography: all topographic maps contain
hydrography, the “blue lines” that signal to the
map reader the meandering path of a river, the
shoreline of a lake, or the location of the
coastline. Even very old maps depict rivers and
coastlines. Hydrography is defined as “the
description, study and charting of bodies of
water, such as rivers, lakes and seas”.
Topographic maps also contain hypsography, the
contour lines showing the elevation and shape of
the land surface. Because the drainage of water
through the landscape is a powerful force in
shaping the land-surface terrain, hydrography and
hypsography are closely related. The character of
the land use, whether urban, agricultural, or rural,
also affects water flow through the landscape.
Map information is critical to determining links
between the land and water systems.




Ydpoypaguké diktvo: 10 Pacwkd pépa kot | Stream network (hydro network):
Oheg ot dwukraddoelg mov epmiovtiCovv to | the mainstream and all tributaries feeding into the
Baoucd pépa péoa o Evav vdpokpitn. mainstream within a watershed.
Ydpoypogukd diktvo - Stream network (source: D. Maidment, 2002)
e ef ; ; Watershed: is a tessellation or subdivision of a
‘\?—f‘% - Y,6 potprTIS: sufm 1)11’,05l’0.lp86'r] e 7»’8K0.VT|Q basin into drainage areas selected for a particular
& HEGQ OE EMAEYHEVT EMPAVELN OTOGTPAYYIONG : .
\ﬂa\/ > VI GUYKEKPEVO VOPOAOYIKS oKomd. O hyfirologm purpose. Watershpds may drain to
- VEPOKPITNG 1| CAMAC EmMPEVEL TPOPOSOGIOC points on.a river network, to river segments, or to
= WTOpEL VoL TPO@OSoTEL oMpeia Tov dtkToov tovy | Waterbodies.
TOTOUOV, TUAUOTO TOV TOTAUOV M Aekdveg

Y3pokpitng mapaydpevog and vdpokoylkh Hoviehomoinot — Watershed produced by hydrological | GTOPPONG.
modelling (source: D. Maidment, 2002)

Ydpohoyia: n emotiun mov acyoleiton pe 11 | Hydrology: a science dealing with the properties,
womreg, Kotovour, Kot kukAoeopio tov | distribution, and circulation of water on the
vepol 6NV eMPAVELL TG VNG, 0T0 £da¢og kot | surface of the land, in the soil and underlying
VIESAPOC, kot otV atpdoeaipa. H amoxtnon | rocks, and in the atmosphere. Hydrologic data is
TV voporoyik®mv dedopévov yivetar omd | obtained from field monitoring stations, such as
emiyelong 6T00H0VG nmapakolovOnong, | streamflow and rain gage recorders and climate
eniyelong otafpovg KoToypagng Ppoydntwong | stations that record through time the variations in
Kot peteoporoywovg  otabpodg  mov | water flow and related quantities. Hydrology
Katoypdeovv oto ypovo tig petoforés g | differs from hydrography in the scope of its
POTG TOL vePOD kat TS oxeTikég mocotntes. H | focus. Hydrology deals with atmospheric,
vdporoyia drapépel and v vdpoypapio oto | surface, and subsurface water, while hydrography
okomd eotioong. H vdporoyio acyoieitonr pe | is mostly concerned with surface water. Also
OTHOCQALPIKO, EMUPOVELNKO Kot VTOYeElo vepd, | hydrology is primarily concerned with defining
EVO 1 VIPOYpaPio KVPIWG pe T empovewkd | the properties and movement of water, while
voata. Emiong, m vdporoyio oaoyolreiton | hydrography defines the nature of the
Kupimg pe tov kabopiopd Tov 1810TTeV Kot | environment through which water moves.

™mg kivnong tov vepol &vd 1 vdpoypapic
kabopiler ™ @bon Tov mepiPdiiovtog
S1op€coL ToL 0ToioL TO VEPO KIVEITAL.
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waters of the earth (source: D. Maidment, 2002)

Evaporation from ocean
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Y dporoyikdg KOKAOG, 1 KukAopopia Tmv vddtwv otn I'n — Hydrologic cycle, the circulation of the

Ydpohoyikog kOKAOG: O  vdpohoytkdg
KOKAOG givar éva  vonTikd pOvTELO  TOL
meplypdost T dsfapevég amobnkevong Kot
™mv  KukAoQopio. TOov vepoy petald  Tng
Brocearpac, mg aTUOCOOLPOG, mg
MO6cpapag Ko mg VOPOGPALPIC.
Aigpyacics Koklopopiag Tov vePos uécw Tov
VOPOLOYIKOD KUKAOD

e€aton

e&ayvoon

Swamvon

GUUTOKVOON

KOTOKPIUVIOT

™én

amoppon

Kateiodvon

Hydrologic cycle: The hydrologic cycle is an
intellectual model that describes the storage
reservoirs and the circulation of water between
atmosphere, lithosphere and hydrosphere. The
water circulation processes through hydrologic
cycle are:

evaporation

sublimation

evapotranspiration

condensation

precipitation

melt runoff

overland flow

infiltration

Y

®aopatikn Ta&vopnon: Préne ta&vounon

Spectral Classification: see classification
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Napaywyh XdpTn 2

Dotoypappetpikés Sradikacies (source: Murai, 1999)

Ddotoypapperpia (Ynowxn yoptoypaenon
pe .. AV Kou M evaéplo QOTOYpPaupETpio
gtvor pdAAov axpipn] kot apyn oV TINOT TOV
agpomAdvoy  Kabmg  emiong kol TNV
QOTOYPAULUETPIKN GYediaoT Kot TV S10pbmwon
mov axkohovBel, sivar Opwg akdpo  TOAD
ONUOVTIKY Yl XopTOYpagnon pe vymin
akpifelo pe mpdoeateg mAnpoeopies. H
evoéplo. eotoypappetpion amoutel pior oepd
dwdwoowdv  cvumepriapfavopévng g
0EPOPTOYPaPNONG,

NG OTEPEOCKOMIKNG-GYEd OGNS, TNG
StopHwong kot TG mapaymyng xapTn OTwg
eoivetal 6to oynua. Y7dpyovv 600 tomot
EVOEPLOG POTOYPOLUETPIOC.

0. AVOAVTIKY] QOTOYPOUPETPI

Av kol xpNOUOTOOVVIOL  GUYKPOTHLOTO
NAEKTPOVIKAOV VTOAOYIGTAOV Yl0. TOV  0EPO-
pryovicpd, oyxedioon Tov  otorEiov  Tov
XapT, TNV €KS0ON KOl TNV TOPAY®YN HE TO
oyedlaoti mévag, éva otepeockonmikd Cevydpt
TOV OVOAOYIK®V QAN Tomoleteiton og €vav
GTEPEOCKOMIKO OYESAOTI KOl O YEPLoTS Oa
dwfdcer pe TO YEPL TO  YOPOKTNPLOTIKG

yvopicpoto EKTACEWV HEG® 0V
GTEPEOCKOTIKOV POTOYPOLLUETPLKOD
oXEO00TH QTOKOAOVLEVOD AVOALTIKO
oxedloTn.

B. ¥nowxn gotoypappeTpia
v YNOLOKT OMTOYPOUUETPIOL, o

Photogrammetry (Digital Mapping by ...)
Though aerial photogrammetry is rather
expensive and slow in air flight as well as
subsequent photogrametric plotting and editing, it
is still very important to input accurate and up-to-
date spatial information. Aerial photogrammetry
needs a series of the procedures including aerial
photography, stereo-plotting, editing and output
as shown in figure.

There are two types of aerial photogrammetry.

a. Analytical photogrammetry

Though computer systems are used for aerial
triangulation, measuring map data, editing and
output with pen plotter, a stereo pair of analog
films are set up in a stereo plotter and the
operator will manually read terrain features
through stereo photogrammetric plotter called
analytical plotter.

b. Digital Photogrammetry

In digital photogrammetry, aerial films are
converted into digital image data with high
resolution (5-25mm). Digital elevation model
(DEM) is automatically generated with stereo
matching  using  digital  photogrammetric
workstation. Digital ortho photo and 3D bird's
eye view using DEM will be also automatically
created as bi-products. It is still very expensive
but only a method for automated mapping. There
is a need for futher research for identifying the
patterns of houses, roads, structures and other
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Pnoaxog Potoypoppetpikds raduoc (source: Murai, 1999)

AEPOPOTOYPOPIKG  PIALL LETATPEMOVTAL OF
Ynoeukd gikovoototyeio pe o VYNAR avaivon
(5 — 25pm). To ymoeaKd VYOUETPIKO LLOVTELO
(DEM) mapbysTon oVTOUOTO ue
OTEPEOOKOMIKO  Taiploopa  mov  yiveron
XPNOYLOTOLDOVTOG oV YNOLoKo
QOTOYPOUUUETPIKO  Teppatikd  otobud. H
Yook opbopmtoypaio kot 1 TPIodIEGTOTH
wavopopkn Béa mov ypnoipomoovv to DEM
emiong Ba  dnuovpynbodv ovtoOHATA O
vrompoidvio. To KbéotOog dev eivor TOAD
peyéro xor amotedet T povn péBodo ywo v
OVTOUOTOTOMUEVT]  XOPTOYPAPNON. YTapyet
avayKn kot yivetor £pevva Yo TV OVTOMAT
avoyvVOPIoT Kol oYeSiooT] YOPUKTNPLOTIKOV
OTMOG TOV CTTIOV, TOV SPOUOV, TOV OOUMV
Kot GA@V avtikelévoy, 1 onoio Pacifetot
OTNV OTOKAAODUEVT KOTOVONGN EKOVAC.

terrain features automatically that is so called
image understanding.

X

1: Xaptg wikovg pong (660 HEYOADTEPO TO WAKOG PONG TOGO O GKOVPO YpdHa ), 2: XApTng
detktn vypaciog (oko0po= (DVEG KOPEGLOV, POTEWVO = TEPLOYES ATopPon|c), 3: Xaptng deiktm
petapopds Wnpatog (okobpo= emikeipeveg meptoyés TyNs NROTOS, POTEWVO = TEPLOYES

am60eong Wnpatog) 4: Xapmg 1oy0g motapod (6Kovpo= adEnom TG 1ox0G TOV TOTAHOV) (source:

Maathuis, 2006)

1: Overland flow length map (the darker the tone the longer the overland flow length); 2: Wetness

index map (dark = zones of saturation, bright = runoff generation areas); 3: Sediment transport
index map (dark: potential sediment source areas, bright: potential sediment deposition areas); 4:
Stream power index map (darker tone indicates increasing stream power) (source: Maathuis,

Xaptng Aeiktov:

To pfikog g empavelokng pong vroroyilet
™V omdoTacn TOL VIPOYPAUPIKOD  SIKTHOV
obppove pe to yaptn devbuvveng pong. O
deiktng vypaciog Btel v Aekdvn GLAAOYNG
oe oyéon Ue 10 YOptn KAioewv. Eivar 1
yvooty eficoon w = 1n (As /tan (B)).
Topatnpeitor ©g pa 160 YOPIKHG KATOAVOUNG
Kot {OVAOV KOPEGHOD 1 TNY®V UETAPOANG Yo
TN TOPOYWYT| OTOPPONG.

O d&ikTNnG Wyvg TOV PENATOS Elval TPOIOV
™G TEPLOYNG GLAAOYNG Kot TG KAiong kot
umopet va. ypnoyonom et yio v avoyvopion
TOV  KotdMnAov  Bécewv v pétpa
dwtpnong tov €36govg Yo vo pewwbel M
EMOPUON TNG CLYKEVIPOUEVNG EMPAVELOKNG
amopponc. O deiktng 1oydg TOL  PENHATOG
dtvetar omd 1 yvwoty eficwon w = As /
tanB. H mopoxdto eficwon sivar dpeco
avOAOYIKT] pE TV 100 Tov pépatog P =
p*g*q*tanB omov:

P = TLKVOTITA TOL VEPOD,

g = emudyvvon e&ottiag g PapdnTog,

q = amoppon avd Lovada TAdTovg

Eivan évag deiktng g dwufpmticig dOvaung
™G EMPUVELONKNG PONG.

O deiktng petopopag Wwipatog: : t=[As/
22.13]70.6 * [sinB / 0.0896]"1.3

O deiktng yapaktmpiel  Swdikacio
S1éPpwong kot andbeong, Tapovolalet Tig
EMIPACELS TNG TOTOYPOQING O TNV ATMOAELL

Index Map:

The overland flow length computes the distance
to the river network according to the flow
direction map. The wetness index sets catchment
area in relation to the slope gradient. This is
basically the famous w = 1n (As /tan (B)). An
idea of the spatial distribution and zones of
saturation or variable sources for runoff
generation is obtained.

The stream power index is the product of
catchment area and slope and could be used to
identify suitable locations for soil conservation
measures to reduce the effect of concentrated
surface runoff. The Stream Power Index is given
by the famous equation w = As / tanB.

The following equation is directly proportional to
the stream power P = p*g*q*tanB where:

p = density of water,

g = acceleration due to gravity,

q = overland flow discharge per unit width

It is an indicator of erosive power of overland
flow.

The Sediment Transport Index: t = [As /
22.13]70.6 * [sinB / 0.0896]"1.3

This index characterizes the process of erosion
and deposition, it presents the effects of
topography on soil loss and it can vary along the
length of a stream.
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€00Q0oVG Ko Hopel vo, Totkiddet Katd unKog
TOV PEUOTOC.

Xaproypagia 1 Tomoypagiki
AOPTOYPAONGN:  TEYVY,  EMOTAUN Kol
TEYVOLOYIO, Y10 TOV EVTOMIGUO CNUEI®V KOVTH
oTn  YAWN  EMQAVELD, YL VO OVTANOEL
YEOUETPUKEG SOUES 0md TOL oMpeio aVTA Kot Yo
vo  eléyéert éva  oOVOAO  OTOTIK®OV Kot
SUVaIK@V 1510THTOV 0V GLUVIEOVTOL [E OVTEG
Tig dopéc. Avtdc o oplopdg mephopPavel Tig
ovIOTNTEG N TO OVTIKEILEVA TOL £YOLV piL
YEOUETPIKT SO TOV AmMOTEAEITOL OO oMUEiaL.
Ipénel va vroypappotel 6t éva onueio givat
éva yevikd otoryelo mov eivar og 0éom va
dwpopemoel TG  Pacwkég Ko oHvOeTeg
YEOUETPIKEG OOpEG OMMG Ol YPOUUES, TO
TOAMOYOVO, TIG TTEPLOYEG, TO. TAKETA, KAT. Mia
ypauun, mopadeiypatog xapv, amoteleiton
amd éva ohvolo onueiwv mov dwtdoovion o€
YPOUUT KOL SLOLOPOOVOLV T VPO, TO {510
apdypo. ovpPaivel o€ HoL EMUPAVELD, TOL
amoteheiton amd éva cOVoAo omueimv mov
Swapopemvovy v emeavewa. H yaptoypoopio
Bonbd ovclootikd ot0  kabopiopud TV
onuelov Kovtd ot YN emedvela Tov etvol
OTaPOLTNTO Y10 VO XOPTOYPOPHIGOVY EVal UEPOG
™g N oAdxAnpn. (Hatzopoulos, 2006)

Cartography or Topographic mapping: Art,
science and technology to locate points near the
earth’s surface, to derive geometric structures
from these points and to monitor a set of static
and dynamic attributes associated with these
structures. This definition includes entities or
objects which have a geometrical structure which
is composed of points. It must be emphasized
that a point is a generic element which is able to
form basic and complex geometrical structures
such as lines, polygons, areas, parcels, etc. A
line, for example, is composed of a set of points
ordered along the line and they form the line, the
same happens to a surface, it is also composed of
a set of points which form the surface.
Topographic mapping virtually helps to define
points near the earth’s surface which are
necessary to map part of the earth’s surface or the
entire surface of the earth. (Hatzopoulos, 2006)

Ewodva 1. Kvawvdpiki) tpoforr - Cylindrical projection, Ewcova 2. K@vua) tpopols -

Conic projection, Ewcova 3. AQipov0raxi tpofoin - Azimuthal projection
(source: University of Mississippi, 1996)

Xaprtoypagwky Ipopor):  Eivor  éva
pobnpotikd ovotpe. Tov  amelkovilel TV
CQOIPIKY EMUPAVELD, TNG YNG O Wio emimedn
emeavel, Onmg évag yaptg. IMapadeiypota
nephapPdavoov v Universal Transverse
Mercator kot tov  Albers Equal-Area
Projection. To yewypa@ikd WAKOG Kol TAATOG
dev elvan yoptoypapikn mpoPfoAr, aiAdd etvol
£€val 6QaLPIKO GVGTNILO GUVTETAYUEVMV.
Téooepig yevikéc TAEES YOPTOYPOOIKNG
npopoinc:

Kvomvépukny wpoPolny mpoépyetor amd v
TPOPOA| HIOG CPAPIKNG EMPAVELNG TAVD OE
éva KOAWVSpoO.

Kovikp  7mpoPorn mpoépyetor  amd v
TPOPOAT HOG COAPIKNG EMPAVELNS TAVD OE
éva kovo. Otav 0 KOVOG epamteton o1
opaipa, M emaen elvoal Kotd MPAKOG €VOG
HWKPOH KUKAOV.

AlQpovOwox) mwpoPoin mpoépyeTor omd TV
TPOPOAN HIOG GQOPIKNG EMPAVELNG TAVD GE
o tetpdywvn emedven. Otov n empdveio
OVTN EQANTETOL GTN CPAIPO

Map Projection: A mathematical system that
represents the spherical surface of the earth on a
flat (planar) surface, like a map. Examples
include Universal Transverse Mercator (UTM)
and the Albers Equal-Area Projection.
Latitude/Longitude is not a map projection, it is a
spherical coordinate system.

Four General Classes of Map Projections:
Cylindrical projections result from projecting a
spherical surface onto a cylinder.

Conic projections result from projecting a
spherical surface onto a cone. When the cone is
tangent to the sphere contact is along a small
circle.

Azimuthal projections result from projecting a
spherical surface onto a plane. When the plane is
tangent to the sphere contact is at a single point
on the surface of the Earth.

Miscellaneous projections include unprojected
ones such as rectangular latitude and longitude
grids and other examples of that do not fall into
the cylindrical, conic, or azimuthal categories.
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Alipovbuaxn Isoméyovoa IIpofoin HATT - Azimuthal equidistant projection HATT (source:Dana,
2000)
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[Moykooo Eykdpoio Mepratopikn IIpoBoin - Universal Transverse Mercator System
(source:Dana, 2000)
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Xaproypogwkég IIpoporéc EAnvik®v
Xoptov:

Xvotnue HATT

To ovomua Hatt epappoletan oty ITAdya
AlQyovboxn Iooméyovoa Ilpofoin kot oto
eMenpoeidég Bessel (pe peydho muda&ova
a=6.377.397,155m Kot emumAdTovon
1=0,003342773). H anewdvion oot Onmg
eoivetonr ko amd TNV ovopacio g etvol
oanéyovoa, dniadn, dotnpel availoioto to
IMKN  OTOWYEWWIDV  YPOAPU®V — amd  TO
eAMLenyoE1dEg 0To eminedo katd Tig drevduvoelg
OV GLVOEOLY TO KEVTIPO TNG TPOPOANG pe To
onueia tov ydpov. OAOKANPN M YdpO GTO
ovotnuo Hatt éyxer yopiotel oe 130 mepinov
opaipogldr] tpamélle  dactdoemv  30'x30',
kGbe éva omd to omoion amotelel kot
Srapopetikd tomikd cvotpoe. H apetnpio tov
ovoTnpatog givarl 1o Actepookoneio AOnvav
amd 10 peonuPpwvd tov omoiov peTpdTon TO
veoypapikd pnkog. To ovotmua  Hatt
OoTEAOVGE TO EMICTUO YEDIOLTIKO GUGTNHA
avoQopag G Ydpog Kol TV gubvvn g
Swyeipong tov eixe m I'YEZ (Teoypagikn
Ynanpeoia Xtpatov).

Xvotnue UTM-6°

To ovomua UTM  epapudletor  omnv
Eyxépoia Mepkatopikn [Ipoforr answdvion
Kot apykd oto eAdewyoedég Hayford. Enpepa
610 ovotnuo avtd to eAdenyoeldéc Hayford
avtikataotdnke and o edleryoedég GRS-80
(ne peydho muaEova a=6378137m ko
egmmldrovon f=1/298,25722). ¥to ovotpo
UTM oAdkAnpn 1 emodveto g yng xopileton
og 60 {dves (TomKA cvuoTNIATA) TAATOVS 6° M
Kké0e pio. H EAAGOa amewovileton og Vo
Coveg pe kevtpkovs peonufpivodg ovtiotoyya
20=21° (34n Ldvn) kou 20=27° (351 Ldvn) omod
t0 peonuPpwvd tov Greenwich. O cuvteheotng
Khipoakag (k0) g amewcoviong eivor 0.9996,
evd otig tetunuéveg (E-eastings) mpootifeton
N otofepd 500.000m.

Xvotnuae ET'XA '87

To ovomuo EIZA'87 epapuodletor otmnv
Eyxépoa Mepratopiky IIpoPor xar oto
eMerpoedés GRS-80 (ne peydro mudaéova
a=6378137m Kot emmAdToveon
f=1/298,25722). Me 10 ohotua avtd 1 xdpo
mepleyeton o pio povo Cmvn pe Kevpiko
peonuppwvd 10=24° amd 10 peonuPfpwod tov

Map Projection on Greek Maps:

HATT System

HATT system is applied in Side Azimuthal
equidistant projection and in Bessel Datum (with
semi-major  axis  a=6.377.397,155m  and
flattening f=0,003342773). This depiction as
appears and from its name, equidistant, maintains
inalterably longitudes of elementary lines from
the datum to the level where directions connect
the centre of projection with space points. Entire
country has been separated in the system HATT
in roughly 130 spheroids tables of dimensions
30'x30', each one of that it constitutes also
different local system. The starting point of the
system is the Asteroskopeio of Athens from the
meridian which the longitude is calculated.

The HATT system constituted the official
geodetic reference system of country and the
responsibility of its management had the GYS
(Geographic Service of Army).

UTM-6° System
UTM System is applied in Traverse Mercator

Projection depiction and initially in datum
Hayford. Today in this system the datum Hayford
was replaced by the datum GRS-80 (with semi-
major axis a=6378137m and flattening
1=1/298,25722). In the UTM system, entire
ground surface is separated in 60 areas (local
systems) width 6° each one. Greece is portrayed
in two areas with central meridian 10=21° (34th
area) and A0=27° (35th area) respectively from
the meridian of Greenwich. The depiction scale
factor (k0) is 0.9996, while in abscissas (E-
eastings) it is added the number 500.000m.

EGSA ’87 System
EGSA '87 System is applied in Traverse

Mercator Projection and in datum GRS-80 (with
semi-major axis a=6378137m and flattening
£=1/298,25722). With this system, country is
contained in one only area with central meridian
20=24° from the meridian of Greenwich. The
factor of scale (kO) is 0.9996, while in abscissas
(X) it is added the number 500.000m. As in the
other applications of Traverse Mercator of
Projection the deformities are increased
depending on the square of distance from the
central meridian.




Greenwich. O ovvteheotig «Aipoxag (kO0)
etvar  0.9996, evd otig Tetunuéveg  (X)
npootifeton n otabepd 500.000m. Onwg kot
ot  GAleg  epapuoyéc g  Eykdpoag
Mepratopikng IIpoforng or mopapop®oELg
avédvovtar aviAoyo HE TO TETPAY®VO TNg
0OOTOGNG OO TOV KEVIPIKO HeanuUfBpivo.

Xopwkn Avaivon:

AvoluTtikég TeQVIKES Yoo TOV KoBopiopd g
YOPIKNG KATOVOUNG MOG  UETAPANTIG, ™
OYé0N NG YOPWKNG KOTAVOUNG HETAED TV
LETOPANTOV, KOl TN GULGKETION OVTAOV TOV
petofAntov ot meployn. H yopun avdivon
oUYVE avaQEPETOL KOl MG HOVIEAOTOINGT.
Avapépetar oTNV aVIALGT TOV QOVOUEVOV
OV KOTOVELOVTOL GTO YMPO KoL £XOVV PUGTKEG
dwwotdoelg (n Oéom, m eyydvmra, M o0
TPOGOVATOMOUOC TOV  OVTIKEWWEVOV GO0V
aQopd To £€va To GALO, GYETIKA L 10 TEPLOYN
TOL YAPTN OTMG GTIG YOPIKES TAPOPOPIES Kt
™ XOPIKN  avOAvom,  avoeePOpEVO M
oxetilopeva pe o ocvykekpipévn 0éon ot
YNV ETPAVELL).

H yopwn) avéivon eivar 1 Swdwoocio
egayoync  dnuovpyiog vémv TANPOEOPLOV
v éva oUVOAO YEOYPAPUKDV
YOPOKTNPICTIKOV Yol VO EKTEAEGEL POLTIVEG
e&étaong, extipnong, a&oAdynong, aviivong
N povtedomoinong TV otoEiwv og o
veoypapiky  meploy]  Pooilopeves  og
npokofopiopévo. KOl OUTOLATOTOWUEVOL
kpuriplo ko wpdtoma. H yopkr avdivon
givar o dwdwacioc  povtehomoinong,
€&€€TOONG KO EPAPUOYNG TWV OTOTEAEGUATOV
PO v ™mv eKTipnon mg
KOTOAANAOTNTOG KOL TNG IKAVOTNTAG, YW TOV
VTOAOYIOUO Kol TNV TPOPAEYT, KOl Yo TNV
EPUNVELD KL TNV KOTOVOTOM).

Yta [LZ.I1., vndpyovv técoepic Topadoctokol
TOTOL YOPIKNG OVOIALONG: YOPIKN ETKAALYN
Kol avOAUGN  GUVAQEWNS,  EMUPOVELOKN
avAAVoN, YPOUUIKY GVAALOY, KOl avOIALoT
mAéypartoc. Ilepthapfaver Aertovpyieg I.E.I1.
OMMOG TOMOAOYIKT KOAvy™, Topayoyn (ovodv
KoL YOPIKN 1 SIKTLOKT HOVTELOTOINGT.

Spatial analysis:

Analytical techniques to determine the spatial
distribution of a wvariable, the relationship
between the spatial distribution of variables, and
the association of the variables of an area. Spatial
analysis is often referred to as modeling. It refers
to the analysis of phenomena distributed in space
and having physical dimensions (the location of,
proximity to, or orientation of objects with
respect to one another; relating to an area of a
map as in spatial information and spatial
analysis; referenced or relating to a specific
location on the Earth's surface).

Spatial analysis is the process of extracting or
creating new information about a set of
geographic  features to perform routine
examination, assessment, evaluation, analysis or
modeling of data in a geographic area based on
pre-established and computerized criteria and
standards. Spatial analysis is a process of
modeling, examining, and interpreting model
results useful for evaluating suitability and
capability, for estimating and predicting, and for
interpreting and understanding.

In GIS, there are four traditional types of spatial
analysis: spatial overlay and contiguity analysis,
surface analysis, linear analysis, and raster
analysis. It includes such GIS functions as
topological overlay, buffer generation, and
spatial or network modeling.
(http://www.pcmag.com/encyclopedia_term/)




Trend surface

Awgopetikég pébodot mapepBoing - Different interpolation methods (source:
www.css.cornell.edu/courses/420/4200lect14 sdd.pdf)

Xopwkn napeppoin:

givar M dodikacio VTOAOYIGHOD TG TUNG
LeTofAnTodv o€ dyvoota onueio pe ™ xpnon
TEPLOPICUEVOL  OPIOLOY  SELYUATOANTTIKOV
TOPATNPNCEDV.

H yopwn mapepporn ypnopomoteitor oto
XIIL:

® Yl0 TN TOPOYN IGOVYAV YO OTTIKOTOINGT
YPaPIK TV dE0UEVOV

® Y10l TOV VITOAOYIGUO KOTOI®V 30TNTOV TNG
EMEAVELNG GE £va dESOUEVO oMpEio

e Yoo TV oAlayn TG HOVAdAG GUYKPIONG
OTAV  YPNOLULOTOLOVVTAL OLOPOPETIKEG OOUES
dedoUEVOV GE S0POPETIKG Oepaticd enimeda

e ouyvd ypnolpomolovvtal ®g Pondelo ot
dwdkacio Ayng andeoong 6TN PLGIKY Kot
avOpdmvn yeoypapio

Y7rdpyoov pepkoi Sl0pOpeETIKOD TPOTOL VO
ta&wvounfody ot dodikacies  y®PIKNG
mapepPorng:

1. Znpewaxn / Xopwn Hopepfoin

2. Haykdéopa / Tomwn Hopepforn

3. Amoéivt / [lpooeyyiotikn [oapepfoin

4. Ztoyaotikn / Nteteppviotikn  Tlapepfoin
5. BaOaia / Acvveyng [opeppfoin

Spatial Interpolation:

is the procedure of estimating the value of
properties at unsampled sites within the area
covered by existing observations.

Spatial interpolation may be used in GISs:

e to provide contours for displaying data
graphically

e to calculate some property of the surface at a
given point

e to change the unit of comparison when using
different data structures in different layers

e frequently is used as an aid in the spatial
decision making process both in physical and
human geography

There are several different ways to classify
spatial interpolation procedures:

1. Point Interpolation/Areal Interpolation

2. Global/Local Interpolators

3. Exact/Approximate Interpolators

4. Stochastic/Deterministic Interpolators

5. Gradual/Abrupt Interpolators
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‘Eva mapdaderypo toAvymvev - An example of Polygons (source: Kovkodiag, 2007)

Xopikoi TOToL 5gd0uEVaIV:

Yta X.T.I0., n mnpogopia g Béong divetar
OTOVG  YOPTEC  YXPNOWOTOIdVTOG — Xnueio,
Tpappés, IModdymva. Avtéc ot Ye®UETPLKEG
mepLypapés sivar o Pacikd otoeio og éva
xXopTN.

1. XInpeia:

Amewovilovtan pe éva “Dot” oto ybptn.

e To onpueia ypnoyLoTolovvTaL Yo Vo
dei&ovv drokpitég Oéoerc.

o Agv &ovv unKkog N meployn ot dedopuévn
KApoka.

o Yuvnbwg &xovv pio X, Y cuvietaypévn.

e XpNoYOTOLOVVTAL VL0l VO OTELKOVIGOVV
£V0L YOPOKTNPLOTIKO TOL €ivan TOAD LIKPO Yl
vo amekovichel pe ypappn 1 og meployn.

2. I'pappég:

Ot ypappég eivar éva chvoro onpeimv o
oelpd mov deiyvouv cav gubeia ypappn 1
KOUTOAT aVAAOYOL LLE TO YOPAKTNPICTIKO TOV
TEPLYPAQEL.

e 'Eyovv punkog aAAd Oyt kot TAdToc.

e Yyvodevovtal and Evo GOVOLO
GUVTETAYUEVOV.

e Amesucovifouv éva yemypapukd
YOPAKTNPLOTIKO TTOV £lvart TOAD GTEVO Yia Vo
AOTEAECEL TIEPLOYN OGS EVOL TOTAUL 1) EVOLG
dpouoc.

3. HoMyyomva:

Eivar kheiotd yopaktpiotikd mov to dplo
TOVG EGMOKAEIEL L0, OLOYEVT] TEPLOYT.

e 'Eyovv wa meployn mov opileton and
YPOLUES TTOV KAVOLV TO OP10.

o Yuvnbwg ameucovilovv YopaKTNPIoTIKG
7ov €xel pa weployn (m.y. AMpveg, neyaieg

Spatial Data Types:

In a GIS, the Locational information is provided
in maps by using Points, Lines and Polygons.
These geometric descriptions are the basic data
elements of a map.

1. Points:

They are represented as a single “Dot” on the
map.

o Points are used to indicate discrete locations.

e They have no length or area at the given scale.
e They usually have a single X, Y coordinate.

e Used to represent a feature that is too small to
be displayed as a line or area.

2. Arcs / Lines:

Arcs are ordered sets of Points that have the look
of a straight line or a curved arc depending upon
the feature it describes.

e They have a length but no width.

e They are accompanied by a set of coordinates.
e They are used to represent a geographical
feature that is too narrow to have area, such as a
stream or a road.

3. Polygons:

They are closed features whose boundary
encloses a homogenous area.

. They have an area that is given by the
arcs/lines that make the boundary.

o They are used to represent features that have
area (e.g. lakes, large cities and islands)

TOAELG KL VNGLAL).
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AGpopes poppég Pnowakav Yyopetpikdv Moviédwv — Different forms of Digital Terrain Models
(source: Murai, 1999)

Ynewké Movrého Edagovg (W.M.E.):
opiletor cav éva GUVOAO  SLOKEKPLUEVOV
onuelov pe yvooty oplovtioypaeikny 0éom
Kot YV@OTO LYOUETPO (VWOLETPIKA onpein) To
omoial e TN YPNOT HOONUOTIKNAG GUVAPTNONG
(nobnpotikd povtéro) cuvbétovy a&omota 10
avAyAEO TG ETLPAVELOG TOV EGPOVG.

Digital Terrain Model (DTM): is defined as a
discrete point set with known horizontal position
and known altitude (height points) in connection
with the wuse of mathematical function
(mathematic model) constitutes a dependable
terrain of land surface.
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PYnowké Yyoperpiké Movtého (WYM):
Bréne WYME. H Pacum tovg dapopomoinon
glvar 0Tt o YYM avimpocorebovuv i
ouveyn YN emedveln xoplG AGVLVEXELES.
Yrdpyovov mold tpdémOL avamapdcoTaonS TNG
EMEAVELNG TOV €£3G.POVS, OTMG:

Kema mhéypotog kavovikoy avoiyporog:
yxpNoomotEiTal St-ypapkny emeavelo pe 4
onueia 1 dt-kvPikn empaveto pe 16 onpeio.
Tuyaio onpeio: ypnopomoleital aKovoOVIGTO
pryovikd diktvo (TIN) kot mopepporn pe
6TOOUIGHEVO TTOAVDVULLAL.

Iootyeig KOPTOLES: xpnoponoteiton
mapepPory  Pocwopévny oy avoroyio
amootacng  pHeTagd  TOV  TOPOKEipEVOV
1600y MOV KaUmTuAdv kot To TIN.

Awtopég: ot dotopég petpovvtor kébeta og
o evfuypdpon 1 6€ o, KOUTOAN OGS
€lvol Ot QVTOKIVITOSPOLOL. L€ TEPIMTM®OT TOV
N evBuypdppuon eivon po evbeia ypoppn, tote
napepPdiriovtor ta onueio mAéypotoc. Ae
nepintoon mov 1 evbvuypdppon eivor o
KoumTOAn, Tote mapdyetot To TIN.

Digital Elevation Model: see also DTM. The
basis difference between DEMs and DTMs is
that DEMs represent a continuous terrain surface
without discontinuities. There are many
representing ways for terrain surface, such as:
Grid at regular intervals:

Bi-linear surface with four points or bi-cubic
surface with sixteen points is commonly used
Random points:

Triangulated irregular network (TIN) is
commonly used. Interpolation by wieghted
polynomails is also used.

Contour lines:

Interpolation based on proportional distance
between adjacent conmtours is used. TIN is also
used.

Profile:

Profiles are observed perpendicular to an
alignment or a curve such as high ways. In case
the alignment is a straight line, grid points will be
interpolated. In case the alignment is a curve,
TIN will be generated.
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Pnoeida 1 kedi — Cell (source: http:/www.pcmag.com/encyclopedia term/)

Wnoida: (kvyéin N oravidtepa keAl) givor To
dopwcd otoyeio oe pio Sopun YnEWOTOV
YOPIKADV SESOUEV®V.

Cell: refers to an element of a raster data
structure.

Polygon in vector Polygon in raster
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Metatpomni and Atdvoopa e Pneida - Conversion from Vector to Raster (source: Murai, 1999)

Ynewomoinon: H petatporn petald tov
YNOWOTOV Kol SOVUGUATIKOV  SedOUEVOV
€lva TOAD ¥PNOIUN OTIG TPUKTIKEG EQOPUOYEG
tov X.III. H ynewdomoinon avaeépetor ot
petoTpomny omd Suvoopo oe ynoida. To
ynewoOT) Hopen &ivor mo €OKOAN GTO Vo
mopaydysl kavelg y0pTeEG TMOALYOV®V  UE
KOOKOVG  ypopdTov  kofdg  KoIKoVg
XPOUATOV Ypncipuonotel o xaptng xpions g,
EVO 1 YNOOTOINGT TOV XUPTAOV QVTMV UE TNV
SVUCLOTIKY)  HOPON  KOVEL  €OKOAN TNV
yvnAdtmon tov opiwv. H yneidomoinon eivon
emiong xpNoo Yo va evempotacet to X.I.I1.
LLE TIC EIKOVEG TNAEMIOKOTNONG S1OTL O EIKOVES
TNAETIOKOTNONG EIVOL GE YNEWOTH LOPOT.

‘Evag anddg aiyopiOpog yio Tov DToAOYIGHO

tov  guPfadod  tpomeloedovg pmopel  vo
€PAPLOCTEL YL VO UETOTPEYEL  TO
SlvoopoTiKdO  TOADY®VO o€ YnowmTo
moAdyovo pe  yneideg TAEYHATOG  OTMMG
eoivetar oto oynua. Edv @épouvpe kdbeteg
ypaupég otov agova X and 600 mapakeipeveg
Kopvpég, tote  T0  Tpameloedés O
Sropopembel OTmg paivetol 6To oYL

To guPadov Tov tpameliov divetar omod:

Al = (xi+1 —xi)( yi + yit1)/2

To aiyefpicd abpoiopa GAwv tov tparneliov
0o ddoet To enPaddV TOV aPYIKOD TOAVYDVOU.
XpNopomotmvtag avtév tov oAyopidpo, To
KEMA TOL  TAEYUOTOG OTO  TOADY®VO
mpocdlopilovrar EDKOAM.

Rasterization: Conversion between raster and
vector data is very useful in practical applications
of GIS. Rasterization refers to conversion from
vector to raster data. Raster format is more
convenient to produce colour coded polygon
maps such as colour coded land use map, while
map digitizing in vector format is more easier to
trace only the boundary. Rasterization is also
useful to integrate GIS with remote sensing
because remote sensing images are in raster
format.

A simple algorithm for calculation of trapezoid
area can be applied to convert vectorized polygon
to rasterized polygon with grid cells as shown in
the figure. If vertical lines are dropped to the x
axis from two adjacent vertices, a trapezoid will
be formed. The area of trapezoid is given by 4; =
(Xir1- %) i+ yis) / 2

The sum of all trapezoids will give the area of the
original polygon. Using this algorithm, the grid
cells in the polygon are easily identified.
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Hovemotuo Avyaiov, Tpnpa Hepifpdrirovrog
AA®ABHTAPI EPTAAEIQN YIHOETHPIZEHX ATTIO®AXEQN I'TA TH ATAXEIPIXH ITAPAKTIOY AXTIKOY TOIIIOY

To yAwoodpro mepthapfavel 6povg mov oyetilovtal Kupimg pe TeYVOAOYIKE epyaAeia VTTOCTNPIENG ONUOGI®V OTOPAGE®V Y10, TN dlaXEIPLOT) TOV
TOPAKTION, aoTikoV Tomiov. Kevipikn Béomn ot Bgpatoroyia Tov YAOGGAPIOL KATEYOLY OPOL TOV AVAPEPOVTOL GTO TESIO TNG TEPIPAALOVTIKTG



a&0AOYNOMG, TNG TOAVKPITPLOKNG 0VAAVOTG Kol TG GUUUETOYIKNG dtayeipiong ovykpovoemvy. To adleafntdpt ETKeVIpOVETOL KUPIMS GE
YOPIKA GLGTAUATO, VTOGTHPIENG OTOPAGE®V ToTiov. [ To Adyo awtd avarvovtal emiong Pacikég Evvoleg mov oyetilovtat pe ZuoTtnuaTo

I'eoypagikdv [TAnpoeopidv kot epyareio ymPIKNS avaAvLoNG.

Hoavemotnuo Avyaiov, Tpnpa Heprfpdirovrog
PRIMER OF DECISION-SUPPORT TOOLS FOR COASTAL URBAN LANDSCAPE MANAGEMENT

The primer consists of terms mainly related to public decision-support technological tools for coastal urban landscape management. Central place
at the thematic of the glossary have the terms associated to the domains of environmental evaluation, multi-criteria analysis and cooperative
conflict management. The glossary is mainly focused to spatial decision-support systems concerning landscape. For this reason, basic terms related
to Geographical Information Systems and spatial analysis tools are also analyzed.

2. AAPABHTAPI EPTAAEIQN YIIOXTHPIZHX AIIO®AXEQN I'TA TH AIAXEIPIXH IMTAPAKTIOY AXTIKOY TOIIIOY -

PRIMER OF DECISION-SUPPORT TOOLS FOR COASTAL URBAN LANDSCAPE MANAGEMENT

Ewova / Zynqpo, epécov givar d1a0éoipo — Image / Shape as
long as they are available

EXinvien] am6doon ko gpunveia
Tov KG0e 6pov — Greek rendering
and interpretation of each term

Ayyhkn am00061 Ko EpuNVEiIX TOV
K@0g 6pov — English rendering and
interpretation of each term

Fig. Application of the MD-CHOICE algorithm for landscape
change modeling

oTOY®V, OMOL OEOOUEVA EIGAYMYNG
AmOTELOVV YAPTEG KOTAAANAOTNTOG.

*(XT1g €IKOVES KOl 6TO GYNNATO 0L EAANVIKOL OpoL va. A
avaypagovtol Kot ota ayyiAkd. Exiong to idwo oyvel ko
oTov K40¢ titho mov O avaypageTor og kKaOg éva amod
aVTd. )
Forest Suitahility Map AlyoprOpog MD CHOICE: | MD CHOICE Algorithm:
‘ [ToAvduaototn  Sdwkacio emioyng | MDCHOICE is a multi-dimensional
Barren Soil Suinh ity Map oto Aoywouikd IDRISI, mopayoupevo | choice procedure in IDRISI software
mpoidv g omoiog amoteAel €évag | that produces an  output map
‘ MDCHOICE - xGpTNG OV VIOdNAM®VEL Towog amd pia | indicating which of a series of input
Malda- Olives Suitsh ity Map =] oepd yaptdv ewoaymyns epeaviler | maps has the highest or lowest value
‘ v vyniotepn M younAotepn Ttyn | for each cell. The algorithm can be
Urhan Suitability Map ava egetalopevo keM. O alyopiBuog | applied in multi-objective decision-
‘ umopel vo epappootel o€ oladikacieg | making where the input maps
[ Myng amopdoewv  moAhomA®v | represent suitabilities.
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Inputs:
Land use / land cover ranked suitability maps per stakeho Mer group
Relative weighis (p riorities) assigned to landscape ohjectives

Amount of area should be assigned to each ohjective (areal tolerance)

Method: MOLA procedure

Logic of alzorithm : Determina tion of a compromise solution that atiemp is to maximize the suitahility of lands for each
ohjective

Steps of the ileratire process:
First-stage allocation: rechssificati
Searc hing for spatial conflicis
Allocation (resolution) of conflicis via a weighted minimum-dxtance-io-idealpoini-logic (Eastman J.E. 2006 )

of ranked-suitahility images according io specific areal needs

Ouipwi; Finalcoordinaied hindscape change scenario for all stakeholders

Fig. Inputs, implementation steps and outputs of MOLA-

algorithm in landscape change modeling

AlyopiOpog  MOLA:  Movtého
emiAvong  YOPWKOV  TPOPANUATOV
KOTOVOUNG — ¥PNoE®V  Yyng  OTO
hoyiopukd IDRISI, oe mepumtdoetg
Omapéng  avITIKpOLOUEVOV  OTOY®V
(my. mepforrovtikn — mpooTasio
Tomiov 1 OWOVOWKN  avamtuén

tomiov). Agdopéva  €10AY®YNAG  TOL
povtélov  amoteAoOv: (o)  xdpTeg
KATOAANAOTTOG (LY. XPNOE®V YNG)
avd otoyo, (B) oxetikég Tyéc (Bapn)
TPOTEPOULOTNTAOV Y10 TOVG GTOYOVS TOL
eEetalovrtan kot (y) emBount) £ktoon
Y®pov ava otoyo. E&ayduevo mpoidv
TOV HOVTELOL amoTeLEL 1) evpeon piog
ocuupipactikig Avong, vmd popen
XOpIN, oV OTOGKOTEL o
HEYLOTOTOINGN NG KOTOUAANAOTNTOG
TV YOpoV avd eetalouevo 6Td)O.

MOLA Algorithm: MOLA provides
a model for solving multi-objective
land use allocation problems for
cases with conflicting objectives (e.g.
environmental protection or
economic development of landscape).
Based on the information from a set
of suitability maps, one for each
objective, the relative weights to
assign to objectives, and the amount
of area to be assigned to each, MOLA
determines a compromise solution, in
map format, that attempts to
maximize the suitability of lands for
each objective.
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Fig. Demonstration of Model-Builder module (IDRIST

software)

AlyoprOpog: MaOnpatikn dodikacio
v v emilvon mpoPAnudTov pécw
emuépovg Pnudtov. Ot alyopiBuot
Kwolkomoovvtow  ocvvnbwg  oTOV
NAEKTPOVIKO  VTOAOYIOTH} HE  pia
axolovBio eviormv.

Algorithm: A mathematical
procedure used to solve problems
with a series of steps. Algorithms are
usually encoded as a sequence of
computer commands.




ca_markor_reslt

CA I Markov Proj

Fig. Combined Cellular Automata-MARKOYV analysis
demonstration example, for land cover change prediction
(source: http://www.clarklabs.org).

Avéivon CA_MARKOYV:
YuvovaoTtikn dadikacio TpoOPreyng
OAOYNG KAALYNMG €6APOVLE /Ypnong
e, Paocel g omoiag mpootiBeton
éva. oTolyElo YWPIKNG €yydTNnTOG KO
yvooeng mepl  mOAVAG  XOPIKNG
KOTOVOUNG TOV  HETAMTOGE®MY OV
Kataypaeovior o€ pio  avdAvon
oAlvcidov Markov. Zoueovo pe ™
AOYIKY] TOV KUTTOPIK®V QUTOUATOV, 1
xPNoN YNS/KAAvym £64POVS Ge YPOVO
t+1  eCaptdTon amd pio  opdda
KavOVOV (KOVOVEG LETATTOONG), TOL
Aoppévoov  vmoyn T ypnom
Mg/KdAoyn €dapovg oe ypdvo t Kol
TOVG  YEITOVIKOUG  TOMOVLG  YPNONG
me/kédAoyng  edapovc. To  vmo-
HOVTEAO KVLTTOPIK®OV OVTOUATOV GTO
AOYIGLUKO IDRISI Andes
YPNOLOTOLEL MG OEGOUEVO ELGOYWYNG
TOLG YNOLOKOVUG YOPTEG OMEIKOVIONG
mBovotnT®V VId cuvinKn (Tpoidvia
eEaywync vmo-poviédAov Markov). Ot
GUYKEKPIUEVOL  YAPTEG WUTOPOVV VO
enavo-taSivounfodv HEcm ePapPLOYNG
evog @iATpov gyyvnrag,
kaBop1lopevov and to ypno.

CA_MARKOV analysis: A
combined land wuse/land cover
prediction procedure that adds an
element of spatial contiguity, as well
as knowledge of the likely spatial
distribution of transitions to Markov
chain analysis. According to the
cellular automata (CA) logic, the land
use at time t+1 depends on a set of
rules (transition rules) taking into
account the land use at time t and the
neighboring land uses. The CA sub-
model in IDRISI Andes software uses
as input a raster group file, listing the
conditional probability images (i.e.
outputs of Markov sub-model). These
images can be reclassified via the
application of a  user-defined
contiguity filter.




‘ Identify the decision situation and understand objectives ’4*
v
‘ Identify altematives ’4—
‘ Decompose and¢model the problem
‘ Choose the btsl alternative ‘
‘ SenswtivittAnalysis ‘
|5 further analysis

needed?

Implement the chosen alternative

Fig. Sensitivity analysis in the decision-making modeling
process (source:
http://home.ubalt.edu/ntsbarsh/opre640a/partIX.htm)\

Avéivon gvaeOnoioc: Acitovpykod
o ™mg TEPPOALOVTIKTG
a&loA0YN oG, 6T0 0Toio dlepevVATOL I
guooOncioc  TOV  OMOTEAEGUATOV
afloAdynong (my. TeAkol ydpteg
aALOY®DV YPNOEDV YNG) o TMOAVEG
aAlayég  plogc 1M TEPLOCOTEPMV
peTaPANTOV ™G (MY, EVOALOKTIKEG
Moelg,  evolapepduevol  Qopeic,
KpLTnpLaL, unTpmo exTipnong
emmtdoewv). H avédivon evaucnoiog
npooeyyiletar pe doeopeTiKd TPOTO,
avéloyo pe TOV O104TEPO GTOYO TNG
nepPoALOVTIKNG aEOAdYNONG. TNV
mepimTon OV o0T1dY0¢ ™m¢
aflohdynong eivar M gvpeon  piog
dpiome  Aone  (Ilepfallovtikn
A&oroynon  karevBovouevy oamod  to
omotéAeoua), N avaivon evoucinoiog
eoTialeTol OTOV TPOGOOPIGUO  €VOG
€0POVG OLOUKVLUAVONG LETARANTOV, TO
omoio JdtoeoAilel T oTabepdTTAL
TV TEMKOV OTOTEAECUATOV.
Avtifeta, o©T10Y0¢ TG avAAlvong
evaonoiog oe pia Iepifalloviikn
A&odoynon  katevBovouevy oamo
owdikaoio  €ivor M avadeln kot
ektipnon  tov  petafAntOv - mov

OlLPOPOTTOOVY  TO.  OMOTEAECUOTO
agoddoynong, Omwg  elvar Y
TOPAOELYID,  OLPOPETIKEG  TUUEG

TPOTEPAUOTATAOV ~ TOL  PTOpel  va
TOPEYOVTOL OO TOVG GUUUETEXOVTEG
EVOLUPEPOULEVOVG oTO KpLTnplo
aEloA0YNoNG  EVOAAOKTIKOV AVGE®DV
o€ £va yopko mpoPAnua altoldynong
TOTHOV.

Sensitivity Analysis: Functional step
of an environmental evaluation
process, where the sensitivity of its
final outputs (e.g. final land use
change maps) to potential changes of
its  variables (e.g. alternatives,
stakeholders, criteria, impact
assessment matrix) are examined.
The sensitivity analysis is approached
differently, depending on the
particular scope of the environmental
evaluation. In cases where the
purpose is to support an expert-based
rational analysis of the decision
problem at hand (i.e. outcome-
oriented environmental evaluation),
the sensitivity analysis shall focus on
the robustness of its results,
determining the range of changes in
impact assessments, priorities and
preferences that will not alter the
results of the evaluation regardless of
the cause of these changes. On the
other hand, scope of the sensitivity
analysis in process-oriented
environmental evaluation is the
exploration of alternative evaluation
outcomes that will reflect, for
example, differing priority values
assigned to landscape evaluation
criteria by interested stakeholders.




Identify
goals

—

Organize Analyze
work problems

Identify options
for change

Evaluate land
(water) suitability

Conflict analysis
4

Appraisal of Land/water
use options

Choose
options

[Prepare plan | [ Implementplan |

Monitoring and
revise plan

v

14 Step 8 g Step 9

Step 10

Fig. Integration of conflict analysis in the ten steps for planning
proposed by the FAO (1993)

Avéivon ovykpovoemv: Amopaitnto
gpyoeio TV GLYYPOVOV
mpoceyyicemv Olayeiptong vepol Ko
TPOATOLTOVIEVO Pria TG dtoryeiptong
GLYKPOVGEMV. H avéivon
GLYKPOVGEMV GTOYEVEL ot
dtepedivnomn, avaivor, Katavonon Kot
TpOPAEYN GLYKPOVGEWV GE GYéom LE
o (nmpata dlayeipong. Empépovg
fruoto  evog  povtédov  avdAivong
GLYKPOVGEMY UTOPOLV Vo givor Ta
efng: (0) avayvopilon cvyKpoLGE®V,
(B) xataypaen tOmeV ocHykpovong,

(y) «xataypoen ot opadomoinon
GUUUETEXOVTOV, (0) avéivon
GUUUETEYOVTDV ouadwv
(xopokmploTIKA, OYETIKN  OVVOUN
eMPOANG  TWPOTIAGE®Y,  OVAALON

oxéoewv), (&) xatoypapn KApoKoG
ocvykpovons, () xataypagn mnydv
oVYKpovons, (1) OpPIoUOG SVVOUIKOV
ocvykpovong, (0) diepedvnon dekTdV
TopoKoAoVONONG  CLYKPOVGE®V Ko
(1) e€aymyn unTp®oLv cuvepyaciag.

Conflict analysis: An essential
component of  current  water
management and a previous and
useful step of conflict management.
The conflict analysis aims at the
examination, analysis, understanding
and eventually prediction of conflicts.
A conceptual conflict analysis model
could imply the following steps: (a)
conflict identification, (b) inventory
of conflict types, (c) stakeholder
identification (list and classification),
(d) stakeholders’ analysis (attributes,
importance,  interrelations), ()
inventory of conflict scale, (f)
inventory of conflict sources, (g)
definition of conflict dynamics, (h)
search for indicators for monitoring
conflicts and (i) extraction of
participation matrix.

Avaivon GUVUGTIGUOV:
Opoadomoinom TV GUUUETEYOVIOV GE
plo  dwdwoaocic  agoAdynong o€
VTOOUAOES, CUUPMOVO, HE GTATIOTIKA
TOPOLLOTLEG TPOTEPULOTNTES il
TPOTIUNCEL, TOV  TOPEXOVTOL  OTO
kpunpe  aoddoynong M TS
EVOAMOKTIKEG — AVCELS  avtioToyoL.
Amotehel éva TPMOTO o
dtepehivnong ™mg duvaTdtTTog
cuvepyaciog Kot - EKTOONG  TNG
GVYKPOLGNG avapec GTOVG

EVOLPEPOUEVOLG QOpPELS o€ oyéom ue

Coalitional Analysis: Classification
of stakeholders participating to an
evaluation process into clusters,
according to statistically similar
priorities or preferences given to the
evaluation criteria or the alternatives,
respectively. It is an important first
step towards exploring the potential
of cooperation or the extent of
conflict regarding the evaluation
issues or the evaluation object. The
classification of stakeholders into
groups of  statistically  similar




to {nmuato M 10 avTikeipevo
a&loroynong. Ot voopdadeg Uropovv
va yivouv avtnmtéc ¢ duvnTikol
GUVOOTICUOL  VTOGTNPIENG KOOV
TPOTIUNGEWMV Kol amOYemV, Kabmg Kot
®G OLVNTIKEG OUAOEG VLTOCTNPIENG

priorities that can be viewed as
potential coalitions is followed by the
logical assumption that these
coalitions could cooperate to support
the alternatives that best satisfy their
values.
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Fig. Flow diagrams of methodologies used in time series analysis
of urbanization patterns: (a) Selective PCA with green and red
bands, (b) Selective PCA with near infrared bands (c) PCA
with NDVI. Shaded procedural boxes denote the use of a mask
to remove certain pixels from the analysis (source: Millward et
al. 2006)

plag  xowng  omdpacng  Otav

1KOVOTolovvTal ol KOPLEG

TPOTEPOULOTNTEG TOVG.

Avalvon  ypovocelp®@v: Me v | Time Series Analysis: Broadly
gopeion  €vvowr, M dwepevvnon | defined, the  examination  of
Sla(PObeV avjieco; oe 600 M| difference between two or more
TEPLOOOTEPES KOTOOTOGE TOV | states of the environment at different
nepPAALOVTOS, O OLLPOPETIKOVG

ypoévouc. H avdivon ypovocelpdv

OMOCKOTEL  OTNV ~ OVELPEST,  TOV
YOPAKTNPLOTIKDOV exeivov oL
ocuupBdriovy oMV KaTOVONoM  TNG
IGTOPIKNG GUUTTEPLPOPAIC piog
HETAPANTAG  KOU  EMTPEMOVY TNV

poPAeym peEAAOVTIKOV TV . H
avaykn mwpoPreyng eueoviletar o€
TOAAGL TpofAquata Mg
anopdcoemy, Onmg givor 1 eKTipunon
KWvOOvVou  eKONAMONG  TANUULPIKOV
QOVOUEVMV GE Ui TEPLOYY| TOTLOV, GE
ouvaptnon e To €i00C UEAAOVTIKGOV
YPNOEDV  YNG OTN  GUYKEKPLUEVN
EPLOYN.

times. Time-series analysis aims at
the definition of those attributes
contributing into the understanding of
the historical behaviour of a variable,
permitting also the projection of its
future  values. The projection
necessity exists in several decision-
making problems, such as the
assessment of flood risk vulnerability
of a landscape area, in relation to
future land-uses.




AvtiotdOmon  (xkprmpiov): O
Babuog otov omoio €va Kpurmplo
a&lohdynong pmopet va
avtiotofotel ond Kamolwo GALO o€
pio dadwkacio Afyng anopdcewyv. O
TpOmog avtiotdOuong eréyyetar amod
plo opdda Papmdv ywo to KpLTHpLoL
aSoroynong (Bapn avrtiotdduiong),
T0. Omoio. VTOONAMVOLV TN GYETIKN
onuovtikoTro  Kébe  kprmpiov-
TAPOYOVTA Y10l TO GUYKEKPLUEVO GTOYO
mov eEgTaleTor.

Trade-off (of criteria): The degree
to which one evaluation criterion in a
decision-making process can
compensate for another; how they
compensate is governed by a set of
factor weights sometimes called
trade-off weights. They indicate the
relative importance of each factor to
the objective under consideration.

Aéiec: Y10 medio g mepPAAAOVTIKNG
afloddynong, ot a&leg vrodnAmvouv
t0 Pabud amodoyng N embBouiog Tov
atOpoL  ylwo. T OlQOpO  EMIMESH
KOVOTTOiNoNng evog Kplnpiov
alohdynong amd pio  EVOALUKTIKN

Values: In environmental evaluation
domain, values indicate the level of
stakeholder’s acceptability of or
desire for the various levels at which
an evaluation criterion is satisfied by
an alternative. The term is often used

Abon. O 6pog vmodnAmvel cuyva Tig | to  also  imply  priorities  and
TPOTEPALOTNTES KOl TPOTIUNGELS TV | preferences.

aTOU®V Yo T Kprrpla a&loAdynong

Kol TIC  &VOAMOKTIKEG  ADGCELS

avTioTOY L.

A&wroynon IMoiramhdv XToOHYOV: Multi-Objective Evaluation: The

Awdikacio AMyne omoedcewv, otV
omolo.  amotteitor M TOLTOYPOVN
TKOVOTOINGT) OLPOPETIKAV GTOYWV.

decision-making process in which
several objectives must be satisfied
simultaneously.

A&roroynon: H dadkacio
EQUPUOYNG EVOG KOVOVO OTOPOCNG OE
pio. opada  EVOALOKTIK®OV AVCEMV.
EvaAloktikd, pmopel va opiotel og n
a&loAoynon OLYKEKPIUEVOV
EVOALOKTIKOV omdpaons, pe Paon to
emMAEYUEVA  KPUTNPOL KOl TIG
TPOTEPOLOTNTEG TOL TOPEXOVTOL GE
avTA.

Evaluation: The process of applying
a decision rule to a set of alternatives.
Alternatively, it can be defined as the
evaluation of specific decision
alternatives, according to the chosen
criteria and their priorities.




Anogaon: Emdoyn oavipeca og
000G EVOALOKTIKOV AVGE®V (T.).
SQOPETIKEG OpAoeLs, voBEéaels yo
TO YOPOKTNPU EVOG YOPOKTNPIOTIKOV
KAT).

Decision: Commonly understood to
mean a choice between alternatives.
These alternatives may represent
different courses of action, different
hypotheses about the character of a
feature etc.

Avtéparo: Mnyoviopog
eneepyaociog oV dwabétel
yvopiopato  petafoAidpevo  6TO

xpOVO, avAAOYO LE TO EC0MTEPIKA
YOPOAKTNPIOTIKAL  TTOL  TOPOVGLALEL,
opopévong kavoveg kol eEmTEPIKEG
€10POEC.

Automaton: Simply stated, an
automaton is a  processing
mechanism, with characteristics that
change over time based on internal
characteristics, rules and external
input.

B
DEMAND SUPPLY Bioown Avantoén: ‘Evvolo mov | Sustainable development: Concept
yivetar  kotovont TEPIGGOTEPO understood manly intuitively but very

Modify original choice
due to
environmental constraints

ENVIRONMENT
Resources
Receptors
Social choice
preferred
development

pattern TECHNOLOGY

Modify original choice
due to
economic constraints

ECONOMY
Production
Consumption

Fig. A schematic presentation of sustainable development
(source: Briassoulis 2001)

dtucnTikd, oAld eivon  eEapeTika
OVOKOAO VO EKPPUCTEL G GLUTAYEIC,
Aettovpyikovg 6povs. Mmopel va yivel
avVTANTT]  ©¢ Wo  Kotdotoon
SLVOUIKNG 160ppOTiOG avANESH OTNV
kowoviky {mon ywo o emBoun
mopeio. avdmTuéng Kot TV TPosPopa
TEPPOALOVTIKADV ayofov Kol
VANPESLOVY Y10, TNV IKOVOTOINGT OVTNG
mg (nmone. O odyypovog S1dA0y0G
OYETIKA pHe T Puoowwun avantuoén
avtovakAd pio petatdémion omd
0éon g PePardtroag emitevéng
GUYKEKPLUEVAOV oTOY OV, otV
avalntnon mpooeyyicewv Prdoiov
oYEOGHOY OV €EVTNPETOVY  TOV
TOMTIKO, KOWOVIKO KOl TOMTICUKO
mlovpalopd. Evoridoxtikd, o 0pog
™m¢ Procyung avanTuENG avaeEpeTon

difficult to be expressed in concrete,
operational terms. It can be
conceptualized as a state of dynamic
equilibrium between societal demand
for a preferred development path and
the supply of environmental and
economic goods and services to meet
this demand. The contemporary
discourse over sustainable
development reflects a shift from the
certainty that concrete goals can be
achieved towards a search for
planning approaches that
accommodate the socio-cultural and
political plurality. Alternatively, the
term of sustainable development
refers to the conditions under which
sustainability can be achieved.
Briefly, these are: economic
efficiency, environmental protection




oTlg ovvinkeg péc® TV  omoiwv
umopel va emtevyfel n Prwodmra,
oniadn oV OLKOVOLKT
OTOTEAECLLATIKOTNTA, mv
TePPAALOVTIKY] TPOCTACICL KOU TNV
KOIWVOVIKT S1KA0GUV.

and social justice.

Bwoowotnre: H wWiodmta  evog
OLGTNHATOG Vo dtatnpel oTabepés Tig
Aertovpyieg Kol TNV mOPAYOYIKOTNTA
TOV G670 YPOVO.

Sustainability: The property of a
system to maintain its functions and
productivity constant over time.

r

GEOGRAPHIC AUTOMATA SYSTEM G:
- Consists of automata of different types located in space
- Relationships between GAS artomata can change in time

G- 5, Tg R, Tp)

K denotes types of Geographic Automata: GA of a given
type can be either FIXED (F), or NON-FIXED (D) in
space

S denotes states of Geographic Automata: § conssts of
subsets Sk, wherek=12, ... K

Ts denotes State Transition Rules: Ty govern the change
of Geographic Autamata states

E denotes Relationships between Geographic Automata of
the same and/or different types

Tg denotes Reationship Transition Rules; Ty govern the
change of relationships between Geographic Antonmata,
including destiuction and ereation of new relationships

Fig. Basic elements of Geographic Automata Systems (source:
Benenson & Torrens 2004).

l'eoypogwka
Avtopdtov:

YvoTipoTo
Awkprm KAdon
yopodetnuéveoy  aLTOUAT®V OV
yopaxtnpiovior oamd KOTACTAGELS,
KOVOVEG  UETAMTMONG  KOU  LYMAN
AgrtovpykdnTO.

Geographic Automata Systems
(GAS): A discrete class of spatially
located automata characterized by
states, transition rules and high level
of functionality.

I'emloykog xapne: Xaptng
AmEKOVIONG NG OOUNG Ko cuvbeong
YEOAOYIKAOV GTOLYEIMV.

Geologic map: Map showing the
structure and composition of geologic
features.

I'eonpocopoimwon: To medlo ¢

Geosimulation: The field of




YEOTPOGOUOIMONG apopd 010
oxedlod Kol TNV KOTOOKELT
OVTIKELEVOSTPAPOV YOPIKOV
LOVTEA®DV VYNNG To0TNTOG

avélvong Kol akdAovOn ypron Tovg
pe oxomod: (o) ™ Otepedvnon eV
Kol VToBEcEwV Yyl T Asrtovpyia TV
VIO €EETAOT YOPIKOV TPOPANUATOV,

B) mmv oavamtvén  AoyioUKOV
TPOGOUOIMONG Kol epyoreinv
VIOGTNPIENG  OVTIKELUEVOGTPOPOVS

povteAomoinong kot (y) TV €Qoproyn
Tpocopoiwong  ywo TNV - emiAvon
TPAYUOTIKOV — TPOPANUAT®OV o€
OUYKEKPIUEVO  YEOYPOQIKA TAaicLO
avaQopag.

geosimulation is concerned with the
design and construction of object-
based high-resolution spatial models,
and the usage of these models in
order to: (a) explore ideas and
hypotheses about how spatial systems
operate, (b) develop simulation
software and tools to support object-
based modeling; and (c) apply
simulation to solve real problems in
specific geographic contexts.

I'm  (Aotikn)): AoTikdg  Y®POG
oeEaymyng  dpacTnplotHTeOV Kot
doknong moMTIKNAG yw TN pLOUIoN
aVTOV TV dpactnplothtev. H aotikn

yn oamotehel 1O “‘container” TV
KOWVOVIK®OV Kol OLKOVO UKDV
opdoemv, OLOLOPPDOVOVTOG

TaVTOYPOVE T PacIKE HOPPOAOYIKA
otoyeio TG TOANG.

Urban land: The terrestrial urban
area where human activities are
conducted and urban policies are
implemented in order that these
activities to be regulated. The urban
land is the “container” of social and
economic activities, shaping at the
same time the basic morphological
elements of the city.

A

Awpgcordfnon: Awdikocio
SlmpoyUdTELONG OTOL OmOUTEITAL M
GUUUETOYN EWIKAOV EMOTNUOVOV Y10
mv  vrnootpin plog  Swdikaciog
dlayeiptong cuYKpoLGEMV.

Mediation: A negotiation procedure
where the participation of experts is
necessary in order that a conflict
management process to be supported.

ALOVOOROTIKO HOVTELD OEOOUEVOV:
X0vnbeg HovTéLo ATEIKOVIONG
YOPIKOV OEOOUEVOV GTO XVOTNHHOTO
I'soypapikav ITAnpopopidv, pe ™
pope1,  onueiov,  ypappdv Kot
TOAVYDOV®OV  TOL  OTOTLVTAOVOLV  TIG

Vector data model: Common GIS
data model made up of points, lines
and polygons, with their associated
attributes.




YEOUETPIKES O10TNTEG TOV YOPIKDOV
dgdopévev Kol - exkepalovv v
TOTOAOYi0 TOVG.

Awmpaypdrevon: Apeon, un-
vrofonfovpevn ocvvepyosio UETOED
atOp®V 1 OpAd®V, TPOKEUEVOL V.
emrevyfel pio apofaiog amodektn
Adon.

Negotiation: Direct, non-mediated
cooperation among individuals or
groups in order that a mutual
agreement to be achieved.

AvVopIKO  pETATTTOONG  YPNOEDV
yng:  Aeiktng  ameikdviong  TOL
duvapkod aAdayng plog katnyopiog
YPNONG YNG O Hia GAAN, GOUEMOVO, e
OUYKEKPIUEVEG OUAOES TAPAYOVTWOV
nov e€etdlovran (.. TEPPAALOVTIKA,
OKOVOUIKE Kol KOwmvikd (ntiuoto
Buwodétrag  tomiov).  Amotelel
Baocwod otorelo TV pUOVTEA®V
KUTTOPIKOV QVTOUATOV.

Land use transition potential: An
indicator representing the potential of
a land use category to change into
another  category, according to
specific factors (e.g. environmental,
economic and social sustainability
issues of the landscape). It is a basic
component of cellular automata
models.

E

Extipnon awov: H eayoyn tuov
TPOTEPOLOTATAOV Yo  piot  opdda
Kkprrnpiomv wov Bewpovvrol KatdAAnia
yio v afloAdynon CLYKEKPUEV®V
EVOALOKTIKADV OTOQOCTG.

Value Assessment: The derivation of
priority values for a set of criteria
considered appropriate for evaluating
specific decision options
(alternatives).

Local parameters:
Physical socio -
economical

Predicleq land
T degradation are2
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‘Epneipa Zvotqpote: Ymoloyiotikd
TPOYPALLLOTO TOV YPNGLUOTOOVV TN
YVOON Yl TNV TPOGOUOI®oN NG
avOpodTvng coumeprpopds. Boaowkd
GLOTOTIKA TOV EUTEPOV CLOTNUATOV
etvat: (o) plo yvootikny Pdaon mov
nepopPdvel  ta  dedouéva  TOL
GLGTNOTOG LOVIEAOTTOINGNG KoL TOVG
KovOveS (1 TIG GYECELS) OLOIGVVOECTG
dedopévev kot vrobécewv kat (B) pio
COLUTEPAGUATIKY UNYOVI», 1 OToin
y¥pnoonotel m yvootiky Pdon v

Expert systems: Computer programs
that use knowledge to simulate the
behaviour of human experts. Expert
systems are composed of: (a) a
knowledge base that contains the data
pertaining to a system to be modelled
and rules (or relationships) linking
the data and the hypotheses that are
being solved and (b) an inference
engine, which uses the knowledge
base to infer logically wvalid
conclusions. It controls the order in




Fig. Components of a GIS Expert System to predict land
degradation areas (source: Sedogo 2002)

mv  eayoyn  Aoywa  Ploiuwv
CUUTEPUCUAT®V, EAEYYOVTOG TN CEPA
pe v omoio Aappdvovror vmdym ot
Kkavoveg Kot ta dedopéva. Ta éumepa
GLOTNLOTOL pumopovHv va
ypnoonomBodv vy v TPOPAeym
aAAaydv oto Ttomio, AauPavovrog
vIOYN  QUOIKEG KOl KOLV@OVIKO-
OWKOVOUIKEG TOpapETpous (m.y. vmd
popon GIS Bepoatik®dv yopT®dv).

which the rules and the data are
considered. Expert systems can be
used in order to predict landscape
changes, taking into account physical
and socio-economic parameters (e.g.
in GIS thematic layers format).

Eotepikotnrtes: Or e£mtepikdtnTeg
aVOQEPOVTOL YEVIKGL OTIC OULVETELEG
mov pmopel va €xel m Opdomn €vOG
atopov og GAha dtopa, TG omoieg dev
AapPaver vroyn tov 10 dTopo OTOV
amopocilel va dpdoet (m.y. pomoveon
voatwv evdg motapod amd  Eva
€PY0GTAG10).

Externalities: Externalities refer, in
general, to the consequences that an
action by one person may have for
other persons, which the actor does
not consider when deciding to act
(e.g. the action of an industrial plant
to pollute the waters of a river).

Moore
Von Neumann Moore

-
r=1 -

r=1

Fig. Standard neighbourhood definitions in two-dimensional
cellular automata

Eniopaong yerrviaong: Ynobeon mov
OlEmel OAEG TIG EQUPLOYEG KVTTAPIKADV
aLTOUAT®V.  AVTITPOCMOTEDEL TNV
egdpmon ¢ koTtdotaong  Kabe
KEMOV amd TIC KOTOOTAGELS TWV
YETOVIKOV G TPOG OVTO  KEAM®MV,
oOUP®VO  HE KOMOW0 Kovovo oL
kaBopiler to péyebog yerrvioong. H
EMOPOOT YEITVIOONG OTOKOAVTTEL TO
poOLo NG €yYOHTNTAG G €VOG POGTKOD
YOPIKOV oTolYEIOVL OV KPVPETal TioWw
amd TN SUVOLIKY TOAA®Y GUUPBAVT®V
aAAOYNG.

Neighborhood effect: Hypothesis
characterizing all cellular automata
applications. It represents the
dependence of the state of a cell on
the state of its neighboring cells,
according to a rule determining the
extent of this neighborhood. The
neighborhood effect reveals the role
of contiguity, as a basic spatial
element hidden behind the dynamics
of several change events.




Attraction

Repulsion
Fig. Influence that neighbouring cells have on the potentials of
the central cell (source: Benenson & Torrens 2004)

FEE]

Fig. Overlay of twoyer maps in IDRISI software

Emxaioyn: Teyvucn YOPIKNG
avédivong ywo v vrépbeon 600 M
TEPIOCOTEP®V YMPIKADV EMTESOV KOl
NV €YY YPNOLUOV TANPOPOPUDYV.

Overlay: A technique of spatial
analysis to superimpose more than
two layers, in order to extract useful
information.
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Fig. Questionnaire for deriving evaluation criteria priorities in a
multicriteria decision-making process (source: ISLA MINGA
project 2002)

"Epevva  gpotnpatoroyiov: Oudda

dounuéEVEV EPOTNCEMV oL
OlOVELETOL GE OETYLOL GUUUETEXOVTMV,
OYETIKA ue pio drdkacio

aglordynons. ‘Eva  gpotnuotordylo
amoteleiTal amd AloTo EPOTHCE®V, 1M
oEpd TV omoimv elvat
npokabopiopévn. AvAaroyo HE TOV
TOMO TV EPOTAGEMY (avoryTov M
KAE0TOV), ot GUUUETEYOVTEG
KoAovvTOl €lte  va  OLOHOPOAOCOLV
erebbepa TIC amavINoelg Tovg gite va
emAEEovy aVAUESOL o€
TPOKAOOPICUEVES OTTAVTIOEL,.

Questionnaire survey: A set of
structured questions addressed to a
sample of interested stakeholders. A
questionnaire consists of a list of
questions of which the sequence is
determined in advance. Depending on
whether the questions are open or
closed, the interviewee is either free
to formulate his or her answers as he
or she wishes, or is given predefined
statements (descriptors) from which
to choose.
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Fig. Illustration of thematic map layers in ArcMap - ArcView

Ogpoatikd emimedo yaptn: ZvAloyn
TOPOLOI®OV  YEOYPUPIKAOV OCTOLYEIWV
GUYKEKPIUEVIG TEPLOYNG, VIO HOPON
XOPTN.

Thematic map layer: A collection of
similar geographic features within a
particular area that is defined by the
map display.




GIS software

MAP 1: EVOLUTION OF POPULATION IN COASTAL REGIONS

Fig. Tllustration of a thematic map representing the population
evolution in the coastal areas of Greece.

Ogpotikig xapTNC: Xaptng
OYEOWOUEVOS Yoo TNV TOpoYn
TANPOPOPLOV OYETIKA pe €va BEua,
Omm¢ ivon  yemAoyia, n Ppoyodmtwon
1 o TAnBvoudg o pia mepLoyn.

Thematic map: Map designed to
provide information on a single topic,
such as the geology, rainfall or
population of an area.

Ozopia Topnva: [Ipocéyyion
Ocopiog  Tloyviov oe  ovvOnkeg
ocuvepyaciog. Zoueova pe ) Bempio
PN VO, ol GUUUETEYOVTEG
evolapepopevol Ba sivor TpoBopor vo
GLVEPYOOTOVV Y100 TNV €QPAPUOYN HioG
GUYKEKPLUEVTG amOPAoNG (..
TPOCTAGIOG TOTIOV), AV Kol LOVO OV M
OLVEPYOGIO UTOPEL VO TOVG ATOOMGEL
éva.  amoTEAEGHO TOVAYLOTOV TOGO

KOLVOTTOUTIKO, 000 av elye
Aettovpynoel  kdbe  evolaPEPOUEVOC
pévog  tov  (cuvOnkm  ovddoyikod
opboioyiauod).

Core theory: A cooperative game
theoretical approach. According to
core theory, the stakeholders will be
willing to cooperate in the
implementation of a specific decision
(e.g. regarding landscape protection)
if and only if by doing so they can
achieve an outcome at least as good
as by acting alone (collective
rationality condition).
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Fig. General framework of the IGAS (source: Liu et al. 2007)

IGAS: OloxAnpopévo  cvotnuo
avélvong mov  Paociletar ot
XvotpoTo l'eoypapikaov
[TAnpopopidv kot £xel EPAPUOGTEL Yo
mv VIOGTNPIEN AmoOPAcEDV
owyeipiong aotikod  tomiov  of
nmepoyés  vepov.  To  ovommua
amoteleiTon and VTOLLOVTEAQ
extipmong KataAAnAdtTag Ypnoewv
MG, TPOPAEYNG OLVNTIKAOV OAAUYDV
xpnogov g kou Cimnong oe ,
kaBwg kot amd modules a&loAdynong
KOl YOPIKNG KATOVOUNG YPNCEDV YNC.
To ovomua IGAS 0a pmopovoe va
amoTeLEoEL Eva YN0 epYareio TV
TOTMKOV KEVIP®V ANYNG OmOPAGEDYV,
vy 1t Peitioon Koatavonong Ttov
TOAVTTAOKOV  GUGTNUATOS  YPNCEDV
MG, kaBmg Kot yw TN SpUOPE®ON
Bertiopévaov OTPOTNYIK®OV
duyeiptong 0oTkoV Tomiov.

IGAS: An integrated GIS-based
analysis system that has been
implemented to support urban
landscape management at water
territories. The IGAS consists of
submodels for land-use suitability
assessment and  change/demand
analysis, as well as of land evaluation
and allocation modules. The IGAS
could help local authorities better
understand the complex land-use
system, and develop improved
landscape management strategies.

K

Kavéovag  oaméQaong: e pio
dwowkacio  AMyYng amoedcemv, o
Kavovog — amoOQacng  OVOQEPETOL
cuvnBwg 6ToV TPOTO GLVIVAGLOD TWV

kpumplov  afoddynong oe  éva
ovvBeto deiktn kol oTOV  TPOTO
GLYKPLONG TV EVOAOKTIKOV

amOQAoNG LE TN XPNON 0VTOV TOV
delk.

Decision Rule: In a decision-making
process, the decision rule is usually
referred to the procedure by which
evaluation criteria are combined into
a single composite index, as well as
to the way by which alternatives are
compared using this index.

Kowovikni IMoAiv-Kprtnproxn
A&ordynon: Xe Bsopntikn Pdon, M
Kowovikn [ToAv-Kpinproxm
A&oAdynon amotelel £va evomomTikd
TAOUG10 EVOGYOANONG LE Eva 6OVOETO
KOGUO. X TPOKTIKO EMIned0, KEVIPIKN

Social Multi-Criteria Evaluation:
Theoretically, Social Multi-Criteria
Evaluation (SMCE) is an integrative
framework for dealing with a
complex world. Practically, its central
idea is the combination of technical




W& amoTeAel 0 GLVOVACUOG TEXVIKDOV
KOl KOWVOVIKOV (NTnUaTov HECH TOL
mAouciov mov mpoopéper m I[loiv-
Kpumplokn o&oddynon, pe okomd
v evioyvon Puooipev ToATik®dy. Ot
Baowés  apyég NG uebooov
ocvvoyilovtal aKoAoVO®G: (o)
Xpnoponoinon KukAKnG d1adtKaciog

alloAdyNnoNng Tmov  EMTPEMEL TN
Bektioon ™mg YVOONG ™mg
EMOTNUOVIKNG  OHAdOG Yo TIG

OeopIKEG KOl KOWOVIKEG OlUGTACELG
tov e€etalopevov mpoPAnuotoc, (B)
Xpnon SpOPETIKOY  GUUUETOYIKMV
epyoreiov avdioyo pe TO OTAOLO0
av@Avong Kot pe  okomd M
dlcPaMon eléyyov TV vmoBicewv
oV  OlOTVTAOVOVTOL, GE GLVEYXN Kol
emavoAnmriky PBaon, (y) AeEayoyn
Oeopikng avaAvong yuoo TV ETAOYY
TOV OelylOTOG GUUUETEXOVI®MV OTN
GLUUETOYIKY] dladtKacior aEloAdYNoNG,
avdloyo HE TN YEOYPOOIKY KAIpoKO
avagopds. H  Beopkn  avaivon
eCaocpariler Vv eEaywyn OYETIKA
otafepdV  CLUTEPACUATOV Yol TIG

KOWOVIKEG  TPOTIUNGES Kol TNV
TOMTIK déopevon TOV
GUUUETEXOVI®OV €l TOV  TEMKAOV

ATOPAGEDV TOL EMALYOVTOL LEGO ALTTO
pio. ONUOGLH, GUUUETOYIKT dtodKaGio
agloldynong, (®) O
YPNOUOTOIOVUEVOL  TOAVKPITNPLOKOT
aAyopBpot aronteitor vo givor 660 0
dvvatdv mo amioi, va Bepelmvovron
TANPOS Kol pe Goen TPOTO Kot Vo
YPNOUOTOOVVTOL KOTAAANAQ, ©OOCTE
vo dtc@oriletar Ot ov eEaydpevec
TOMTIKEG 1EPOPYNCELS

and social issues via the multi-criteria
evaluation framework offered, in
order that sustainable policies to be
enhanced. The main principles of
SMCE can be summarised as
follows: (a) usage of a cyclic
evaluation process allowing for the
improvement of the knowledge of the
scientific team on the institutional
and social dimensions of the problem
at hand; (b) wusage of various
participatory tools in different stages
throughout the process, allowing for a
continuous testing of the assumptions
made; (c¢) according to the
geographical scale chosen, the social
actors with interests at stake can be
found by institutional analysis.
Institutional analysis is an essential
tool to identify possible stakeholders
for a participative process. This kind
of analysis ensures the extraction of
relatively stable conclusions
regarding the social preferences and
the political engagement of the
participants over the final decisions
negotiated via a public, participatory
evaluation process; and (d) the multi-
criteria algorithms used in a social
context should be as simple as
possible and their axiomatisation
should be complete and clear, in
order to assure that the policy
rankings obtained are consistent with
the information and the assumptions
used.




TPOTEPOLOTNTAOV Elval CLUPOTEG e TN
dwbéown  mAnpoeopia Kol TIg
Slatvmopéveg LoBEGELG.
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Fig. Criteria for land-use sustainability assessment (source: Liu

et al. 2007).

Shaps calenlatsd fram DEM

Fig.: An example of a factor (slope) on the left and a constraint

(coastal mask) on the right

Kpuripro: Bdon Pabupovounong xon
alohdynong TV EVOAOKTIKOV
AMoewv og plo dwdwacio ANYNg
AMOPACEMY. XTO YOPWKE HOVTEAQ
My amopdcewv oto GIS Aoyiopkd
IDRISI, ta xpuripa dokpivovtal o€
d00 TOTOVG: TOVG TTAPAYOVTEG KOl TOVG
TEPLOPIGHOVC. O ToPAyovTEG
VITOONADVOLY ™ GYETIKN
KAToOAANAOTNTO  piog  EVOAAOKTIKNG
Kol petpoviolt cuvnlmg oe cuvexn
KAMpoKaL. 210 pofnpotiKo
TPOYPAUUATIGUO, Ol TOPAYOVTES ivan
yvootol ¢ petafAntég amoeaong
EVD OTO YPOUUKO TPOYPUUUATIGUO
oTOY®OV MG OopKeES petafintéc. Ot
nepropropol ivar mavtote SVASIKNG

eoong  (exppalovior ¢ UHACKEG
Boolean) kot amotelodv kpitipla
nepopopod  twv vmd  e&étaom

EVOALOKTIKOV ADCEMV.

Criterion: A criterion is some basis
for a decision that can be measured
and evaluated. In reference to the
decision support models in IDRISI
software, there are two types of
criteria: factors and constraints.
Factors indicate the relative
suitability of an alternative and they
are generally continuous in nature.
Factors are also known as decision

variables (in mathematical
programming) and structural
variables (in linear goal
programming).  Constrains  are

always Boolean in character and they
serve to limit the alternatives under
consideration.




fedowa susbdrabie for g of coaiba’ dasdiobrrant

Formd adoption

Kvokikn owdwkacio  dwoygiprong
nopdktiog Covng: Mio  kukAikn
dwdwkacio 5  Pnudtov  yuo v
OAOKANPOUEVT dwxeipion ™m¢
nmopaktiag (ovng. Ta Pruota g
dwdwacio  mepriapPavouv: ()
TPOGOIOPIGHO KO EKTIUNOM TV
Bacwdv nmudtov dwyeipong, (B)
TPOETOLLOGIO OOYEPLOTIKOD GYESIOL,
(y) viobénon oyediov Kol

Coastal management cycle: A
cyclic, 5-step procedure of an
integrated coastal management. The
steps of this procedure include: (a)
issues identification and assessment,
(b) preparation of the management
plan, (c¢) formal Adoption and
funding, (d) implementation; and (e)
evaluation. The dynamic nature of
coastal management requires

‘\, R eEaopaiion  ypnuatoddtnons, (0) | feedback among the steps and may
RSP, epappoyn kot (g) o&oAdynon. H |alter the sequence, or require
™ _—— "-..__D duvapikn  @von  dwyeipiong  tov | repetition of some steps.
TOPAKTIOV ~ TEPLOYOV  omoltel o€
r— - TOAMAEG TEPMTMOELS TOV EMAVEAEYYO
opwopévav Pnudtov, kabmng Kot v
QQQ e vapacorsy uf g ooy TG OEAS  EQUPHOYAG
OPIOUEVDV EE AVTOV.
Fig. Coastal Management Cycle (Olsen et al. 1998)
”“ml Kvtropike,  ovtouara:  Xvetnua | Cellular  automata:  System  of
i" et e war xXwpolsTtnuévay kot | spatially located and interconnected
alANA0oVVOEIEUEVOWY  avToudTV, | automata, which is discrete in time

LS cells s
-H-"'-u\.

-
Fioite slale o lan

(state Is "empty'')

huore nod ghbanrand
~right samomdbng
wells plas cell its<H;
nine cells)

Von Memrmann
| | —— — T [ neighbaurhnod
H (fonar cells phns cedl

- frzelf; five eqlls)

e (¢ + 4

Fig. Two-dimensional cellular automata and Moore & Von

OlOKPITO GTO XPOvo Kal 6TO YMPO.
Amotelody Odievletijocls  atouik@y
AVTOUATWY ©6E Evo  OUOLOUOPYPa.
KoTaveunuévo ywpo (m.y. oploywvio
miéyua). Baoika otoyeia TtV
KOTTAPIKADY CAVTOUATOV ATOTEAODY:
T0 K&, TO0 TiEypa, N emiopacny
YEITVIAONG, 01 KAVOVES UETATTWONG
Kal 0 ypovoq.

and space. Cellular automata are
arrangements of individual
automata in some form of regularly
tessellated space, e.g. a rectangular
grid. The basic elements of cellular
automata are: the cell, the grid, the
neighborhood effect, the transition
rules and the time.




Neumann neighborhood (source: Junfeng 2003).
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Fig. AHP structure of land suitability analysis
(source: Malczewski 1997)
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M£0oooc Avorvtikng Iepapymong
(AHP): Mg v evpeio €vvolo, M
MéBodoc  Avoivtikng  lepapynong
elvar pior cvotnpatiky dadikacio yo
v  avomopdoTocn) TV oTolyElwV
evog mpofAnpartog (mhaiclo emilvong
TPOoPALOTOG). Amotelet pio
TOAVKPLTPLOKY| uébodo  AMymg
anopdoemyv mov mepapPdaver pio
dwdkacioc  ovykpong ové  Cevyn,
wote vo oynuoticdsl M epapyia
TPOTIUNGEDV avapeco oT1G
evoloxtikég Avoergc. H  péBodog
Baciletar oe onupavtikd Pabud otig
VTOKEWUEVIKEG KPIGEIS TOV ATOU®V
oL «oYedlovvy TNV 1EpapyIKN
ooun. Ta Pruota g Oadikaciog
elvar 1t €&ng ()  Opiopog
mpoPfAuatog ko KaBopliopdg TV
ntodpevov  YVOGEDV/TANPOPOPLOV
vy v enidvon tov, (B) Adunon tov
epopywod  mhouciov  amdPAoNS:
Kevtpwkdg otoyog = Kpuppuo =
EvaAloaktiké, () Anpovpyia
TVOKOV GUYKPIONG EVOALOKTIKOV MG
mpog  kéBe xpumpo kot ()
Ymoloyiopog ™mg GUVOAIKNG
pecootafukng  Poabuoroylag «dbe
EVOAAAKTIKTG.

Analytic Hierarchy Process (AHP):
Generally, AHP is a systematic
procedure for representing the
elements of any problem (problem-
solving framework). It is a
multicriteria decision-making
approach, which employs a pairwise
comparison procedure to arrive at a
scale of preferences among sets of
alternatives. A very strong aspect of
the AHP is that the knowledgeable
individuals who supply judgments for
the pairwise comparisons usually also
play a prominent role in specifying
the hierarchy. The steps of the
process are the following: (a)
Problem definition and determination
of the kind of knowledge/information
sought, (b) Structuring of the decision
hierarchy from the top with the goal
of the decision, then the objectives
from a broad perspective, through the
intermediate levels (criteria on which
subsequent elements depend) to the
lowest level (which usually is a set of
the alternatives), (c) Construction of a
set of pairwise comparison matrices.
Each element in an upper level is
used to compare the elements in the
level immediately below with respect
to it; and (d) Usage of the priorities
obtained from the comparisons to
weight the priorities in the level




immediately below. For each element
in the level below its weighted values
are added and its overall priority is
obtained. This process of weighting
and adding continues until the final
priorities of the alternatives in the
bottom most level are obtained.

Raster and Vector Data

Raster data are described by a
cell grid, one value per cell

Vector #+—p Foster
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Fig. Comparison between vector and raster GIS data models
(source:

www.gishydro.umd.edu/documents/train_manual/old/vector-
raster.pdf)

Movtéra ogdopévav GIS:
Awvocpotikd 1 ynewotd povtélo
ATEIKOVIONG YOPIKDOV OEOOUEVODV GTOL
XvotpoTo l'eoypapikaov
[TAnpopopiov. Zta  SOVOGHOTIKA
povtéia, to dedopéva ameikoviCovtan
HE TN HOPON ONUEI®V, YPOUUDV Kol
TOAVYMOVOV TOV  OMOTLTAOVOLV  TIG
YEOUETPIKES  WOOTNTEG  TOLG Kol
exppalovv v tomoroyia tovg. Ta

dedopéval YMoew®mg HOpO1G
amodnkevoviar o dodACTATO
UnTpoo OLOLOLOPP®V KEM®V
(ewovootoryeiov) o€ TAEY O
TETPAYOVIKNG  -GLVNOWOG-  HOPONC.
2T0VG TOPAYOLEVOLG XOPTES

ancwoviletar pio Ty avé kel (m.y.
£idog ypfong yne).

GIS data model: Vector or raster
data models in  Geographical
Information Systems. In vector
models, the spatial data are made up
of points, lines and polygons, with
their associated attributes. Data in
raster format are stored in two-
dimensional matrix of uniform grid
cells (pixels), usually square, on a
regular grid. The producing maps
show exactly one value (e.g. land use
category) for each cell.




Fig. A geo-spatial database for hydrology incorporating both
vector and raster data in a tightly connected raster-vector data
model. The features of the real 