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AeiToupyiec GIS
%, Eioodoc Aedopévwv (Data Input)
% Alaxeipion Asdopévwy (Data Management)
% AvaAuon Asdopevwv (Data Analysis)
%, 'E€0d0c Asdopevwy (Data Output)

Remote Sensing Systems
% >taTikn Kataypagn MAnpogopiwv (Data Collection)
% Auvapikn ZuMoyn Aedopevwv (Monitoring)
%, Mehetn duoikwv Aladikaciwv (Process Modeling)

% Evnuepwon Apxeinv ZuoTtnuaTog (GIS Data Update)
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Figure 10-1 A geographic information system (GIS) stores locational (x, y) and attribute (z) information obtained at multiple times.

XwpIkeS Mewypaikeg MANPOPOPIEC
% Locational (X , Y)
% Non Locational (z)
% MoloTikeG (Qualitative)
% MoooTikeg (Quantitative)
%, Xpovika MetaBal\opeveg (Time Variable)
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E1z0AO0z AEAOMENQN (DATA INPUT)

2 Wneionoinon Xxwpikwv NANPopopInV
% Wneionoinon (anod xpnoTn, autopaTn)
%, KooTog (bottleneck)

2 Baoikéc povadeg
% Znueia
% FpappEG
% MoAuywva
% Empaveleg

=>» Vector data model
e Traditional vector Cartesian coordinates
e Topological vector model

=>» Raster data model
e Traditional raster (grid) format

e Quadtree raster data model
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Traditional Vector Cartesian Coordinates

: Original map

* Map expressed
in Cartesian
coordinates

Feature Locati
number ocation
Point 11 X,y (single point)
, —> Line 21 X1,Y1s X2,¥2s -oneeXpsYp (String)
Polygon 31 X1Y1s X2:¥2s -.e. XY (closed loop)

Figure 10-3  Encoding of point, line,and polygon features using traditional vector (spaghetti) Cartesian coordinate digitization techniques.

v’ Spaghetti model
v EQappoyeg CAD
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Topological Vector Models

Node Arc Label

Point Polygon

1 |

Polygon-arc topology

4 *45

Polygon
4

Parcel Polygon Attribute Table

Parcel-ID
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Figure 10-4  Encoding of features using a topological data structure consisting of nodes, arcs, and label points. Polygons are derived from §_

the polygon-arc topology, and each polygon’s characteristics are stored in a polygon attribute table.

v Oswpia MNpapwv

v TauTonoinon NoAUYWvwv
v EQpappoyec RDBMS (ESRI Arc-Info GIS)

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako)
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Traditional Raster Model

Original map

O LTI TR T T I T

Map expressed
: : in raster (grid)
i Columns format :
: 10 11 12

13 14

-
1 1 0
1 2 0
® L ] L]
3 3 31
3 4 31
L ] . L
4 11 21
‘ 4 12 21
v L [ ] [ ]

Figure 10-5  The basic structure of a grid (raster) database file.

v' Tivakoeidng dopn 0edopEVwY

v TaxuTtnTa ene&epyaaiag

v AnhouoTeuon peTaoxnuaTiopwy (boolean algebra)
v ITEpEOPWTOYPAPIaA

v EQappoyec RDBMS

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako) X. Fewpyiou, I. KouTaolag
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Quadtree Raster Model

Linear Quadtree Raster Data Model

Remote Sensing Derived
Land Cover Map Quadtree Representation

0 !
ol
Commerc1al rcsndcntlal 20 /21—,
212| 213
2 3
A
22 23 &
8
p e Lo P et 2 1
(a) a = Agriculture (b) 50 m 100 m

b = Multiple-family residential
Quadtree Attribute Table

Schematic Representation

Quadtree levels
of the Quadtree Attributes
1 2 3
Map (Root) 0 Agriculture
1 Agriculture
20 Commercial
2 3 Leaf

210 | Single-family residential

2 21 211 | Single-family residential

212 | Agriculture

20 21 23 Nodes
213 | Multiple-family residential
22 Industrial
Industrial
210 211 212 213 23
© @ 3 Forest

Figure 10-6  Characteristics of a linear quadtree raster data structure (modified from Aronoff, 1991).

v’ KeNIG nAEypaTog peTaBAnTou peyeboug
v Avadpopikn unodiaipeon NePIOXwV
v AnodoTikr] anobrikeuon (&apTaTtal anod TnVv OUOIOYEVEIQ)

v AUEnon noAunAokOTNTAC
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Wneiakd YwopeTpika MovTéda (DEM)

Grid - Planar Format Contours

TIN - Triangulated Irregular Network

Figure 10-7  The four basic forms of capture and storage of digital elevation data. The solid lines are contours (modified from Carter, 1988).

O Crid Planar (z-coordinate)
® Contour lines (1I000yeic)
© Profiles (TopeC napaAAnAwV eUBEILV PE I00UYEIC)

O TIN- Triangulated Irregular Network

XpnoiyoTnTa - Eqpappoyeg
v AkpiBela
v TpiodiGoTaTa PovTEAd

v’ Mpooappoopeva DEM

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako) X. Fewpyiou, I. KouTaolag
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AIAXEIPIZH AEAOMENQN (DATA MANAGEMENT)

AladIkaoieg
v’ anoBnkeuong deOONEVWV

v/ avakTnong dedoUEVWV

Opyavwon o€ enineda
v 'Eva ninedo avé peTaBAnTh

v EpwTnoeic (queries) o€ cupnAeypaTa eninedwv

ANAAYZH AEAOMENQN (DATA ANALYSIS)

AEITOUPYIKEC ANAITNOEIC

%, display, zoom, browse, query

Baoikoi YEWUETPIKOI HETAOXNMATIOUOI

%, kAipaka, peraTtonion, NepPICTPOPN, NPoBOAN, diopbwaon

BaoIKEC YEWUETPIKEC METPNOEIG

%, onueia, anooTaon, NEPIPNETPOC, EUPAdOV

EidIkEC AcITOUpYiEC

L, eKAEMTUVON YPAUPWY, anoppiyn YPAuHwy, Taipilaoua akpwy

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako) X. Fewpyiou, I. KouTaolag
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Figure 10-9  Fundamental geometric manipulation of GIS database files.
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Figure 10-10 Measurement of points, distance, area, and volume in a GIS.
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Map Algebra

v XapToypa@ikn HovTeAOMOoIiNon HEoW aAyeBPIKwWY OOPwWY
(Bewpia ouvoAwV)

v Niaxeipion emnedwv w¢ oUVOAa

NEWLAYER(K) = Function(OLDLAYER(K), how)

TeleoTeG (operators)

Local (i610 onueio og noAAanAa enineda)

Zonal ((wvec o€ NOAAG enineda)

Incremental (1/2/3 diaoTaoceic, n.X. gradient)

Focal (YEITOVIKEG NEPIOXEC OTO D10 €Ninedo)

AeiToupyiec (operations)
e YnoAoyIiopoi onuEiou, YPAuMnG, NEPIOXNC, OYKOU
e JUvBeon kal anoouvBeon emnedwv (overlay & dissolve)
e AsIToupyiec yerrovikoTnTag (neighborhood)

e AEITOUPYIEC OUVEKTIKOTNTAC (connectivity)

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako) X. Fewpyiou, I. KouTaolag
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>uvBeon & AnooUvBeon Eninedwv

45 Parcel Parcel Polygon Attribute Table
Parcel-ID  Parcel _No
46 45 501
46 502
47 47 503
88 Soil Type Soil Polygon Attribute Table

Soil-ID Stability
88 Stable

90 90 Unstable

2 1
iy NEWLAYER = Stability
375 /6

Stability Polygon Attribute Table

Stablility-ID Parcel -ID Parcel_No Soil-ID  Stability
1 45 501 88 Stable
2 46 502 88 Stable
3 46 502 90 Unstable
4 - - 90 Unstable
5 47 503 90 Unstable
6 47 503 88 Stable
7 - - 88 Stable
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Figure 10-11  Polygon overlay of parcet and soil-type coverages to obtain the stability NEWLAYER. Note how the individual attribute tables
are joined in the relational database to create a new attribute table, which may be queried to identify suitable parcels for de-

velopment.

v/ ZUvBeon NOAUYWVWV O MIVAKOEIDN HOPPN HE XPNON AOYIKWV TEAEOTWV

(Raster polygon overlay using boolean operators)

v' NEITOUPYIEC YEITOVIKOTNTAG

TonoypagIKEG AEITOUPYIEC

x-1 X x+1
y-1 a b c
y d e f
y+1 h /

KAion (slope)

AX

_AX +AX, + AX

3% Xg

Ay

_ Ay, +AY, +AY,

KaTteuBuvon (aspect)

_AX +AX, + AX

AX
3

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako)

3% Ys

_ Ay, + Ay, + Ay,

Ay

3

@ = tan

JAX? + Ay?

LAY
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E=0A0z AEAOMENQN (DATA OUTPUT)

v 080vN UWNANG EUKpPIvEIaG
v HAekTpovikO oxedloypapnua (plotter)
v EkTUnwon (npdxeipn)
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GIS Case Study:
"Predictive Modeling of Cattail and Waterlily Distribution in a

South Carolina Reservoir"

v’ 2KONOG HEAETNC
v MpoPAewn udpoBiag xAwpidag oe Aigvn
v' Mapaperpol npoBANUATOC
% Babog vepou (D)
% MooooTo KAioNG (%S)
% 'EkBeon o€ avepo (E)
% Tunoc edagouc (S)
% Oeppokpacia vepou (T)
& Kupartikr) dpaotnpioTnTa
v’ Juppacelc & unoAoyiopoi
% Babog vepou (D) = 'Evraon nAIaknc akTivoBoAiag
% AnooTtaon and akti = 'EkBeon o avepo (E)
& 'EkBeon o€ avepo (E) = Kupartikr dpacTnpioTnTa
v EQappoyn GIS — AnoTteAeopara
A=DnN%SNENSNT®
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2YMIMEPAZMATA

Remote Sensing
Systems (RSS)

A&lonoinon pEow
anodoTIKwV GIS

KaTaypaen oTo
XpOVO

N

L
"weak" connectivity

Updated GIS

AnodoTika GIS pe TN
Xpron remote
sensing

akpIBn &
EVNUEPWHEVA
dedopeva

U

Integrated GIS
(1GIS)
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2XOAIA — NAPATHPHZEIZ

v’ Meyalec anarmnoeic uhikoU (hardware)

v Meyalo kOOTOC Wngplonoinong OedouEVWY

v’ Z0yKpIoN POVTEAWV avanapaocTaonc 0O0UEVWY

%, KAaoiko vector (spagetti) — dUoxpnoTo, YE OPAAPATA

% TonoAoyiko vector — dUOYXPNOTO, MOAUNAOKO

%, KAaoiko raster — €uxpnoTo, yprHyopo

%, Quadtree raster — OIKOVOMIKO, NOAUNAOKO

Maven. ABnvwv, Tunua NAnpogopikng (MeranTuyiako)
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