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2toyoL tn¢ Napovolaonc

Meta to TEAoc autn ¢ tnc SLaAeénc, ohoL coc Ba elote
o€ B€on va anavinoeste ota akoAovBa epwtnuaT:

— Na dwoete opLlopo yua ta 2.

— Na pmopeite va mepLlypAYP ETE VEVIKEC EPWTNOELG
1Tou adopouV OTLC LKOVOTNTEC TwV 2.

— Mwc¢ mapovotalovv / anetkovilouv TLG
nAnpodopiec dedopevwy ta M.

— Na paBete tic ouviotwoec / otolxeia twv MNM.

— Na dwoete noapadeiypata pLe TNV Epappoyn Twv
[211.

— o va e€olkelwBEelTE PE LEPLKEC OTTO TLG
enektaoelg (Extensions) tou Aoylopikou ArcGIS



Tu elval ta GIS ;

e Me amAa AOylo, TPOKELTOL Yl €va cuOTNUO
NAEKTPOVIKOU UTIOAOYLOTH TIOU ETILTPETIEL OTOUC
XPNOTEC yLa TN cuUAAoyn, opyovwon Kol avaAuvon
LEYOAOU Oykou TIAnpodopLwv Kol OAAwvV
ocuvaPwv SEOOUEVWV KL XOPOKTNPLOTIKWV.

* Aebopeva Bplokovtol uTtO popdn Tvako 1 UTO
Hopdrn KELWEVOU TOU TEPLYPAPOUV KOl TIOU
avadepovtal O  OAa TA  YEwypadLKa
"yYapaktnplotika” ov Bplokovtal mavw aAAd Kal
SUmAa aro tov Aavntn yn.



EvvoloAoyia / OpLopoc

* GIS elval eva AelTOUPYLKO cuOTNMA EDAPUOYWV
TIOU EVOWMATWVETAL oo tov urnoloyiotn H/Y, to
AOVIOULKO, TO yewypadkd obedopeva Kol TO
NMPOCWTILKO, £TCL IOV Vo UTtopel va Staxelpiletal,
Vol OVaAUEL, va opyavwvel, va avaPabuilel, vo
SnULoUpPYEL, var KaTtaypadeL Kol vor TtapouoLalel
oupPwWVA PE TIPOKABOPLOMEVEC EVTOAEC, OAal TO
VeEwypadLka Se00UEVA KOL XOPOAKTNPLOTLKA UE TNV
XPNon Tou NAEKTPOVLKOU UTTOAOYLOTH).



H avamodpeuktn €eAén twv GIS

* Onwc éepoupe, evvololoyika, ta GIS eEeAixyBnkov
armno tnv Nlewypadia, Tnv Xaptoypadia Ko
oXeOLAOTNKE yLa VA OVTIMETWTILOEL Ta akOAouBa:

— [Tl KATTOLEC XWPLKEC KATAVOMEC PplokovTal EKEL.

— Katavowvtac tig aAAayEC TonoBeoilwyv o€ amoAUToUC
KOLL OXETLKOUC XPOVOUC KOl TOUC XWPOUC.

— JUMBOALOUO, ATIELKOVION, LETPNOELC KOL TLC OXEOCELC
OAWV TWV YEWYPOPLKWY PALVOUEVWV KOl
XOLPOKTNPLOTLKWV.



H eéeAén twv GIS

e ANa, ta GIS e€eAixOnkav mapaAAnAa pe TLQ
e&elilelc o€ TTOAAEC ePAPLOYEC ng,
ovunepthapBovousvwy  tnc Slaxelpionc Twv
bUOLKWV TTOPWV, TNV TOAEOSOULO, TIC OTPOTLWTLKEC
ETILXELPNOELC, TIC OLKOVOMLKEC ETILXELPNOELC, TLIC
UTINPEOCLEC EKTOKTNG OVOYKNC, TN MNXOVLIKN, TNV
nAnpodopLKN Kal TNV akadnuaikn Epeuvva.

e Q¢ ek Ttoutou, Onuoupynbnke n WEA NG
vewavadopac twv OeOOUEVWV TOU UTIOAOYLOTH
Baonc. (MEPOZ )



2€ EVOL EUPUTEPO TTAALOLO

* Ta GIS amoteAoUVv HEPOC TOU TOUED TNG
ewypadknc NMAnpodopknc kat mepltAappavet
oToLXEla KOBEVOC ao Ta mapokATw medla:

o GPS - Naykooulo 2uotnua Evroniopov Oeong
o TnAemiokomnon
o Tortoypadla

o EmotAung tng Xaptoypadlog
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12TOPIKO

* TO TTPWTO UTTOAOYIOTN HE BATN TO AEITOUPYIKO
GIS avarrruxBnke 10 1967 amd Tov AyyAo Roger
Tomlinson, 0 otToio¢ Bewpeital yevika 0TI €ival 0
mrarépac Twv GIS. Mmopeite va BpeiTe
TTEPIOTOTEPEC TTANPOPOPIEC OXETIKA UE AUTO TO
GIS yeyaAn edw: http://www.urisa.org/node/395



http://www.urisa.org/node/395

MeBodoloyla

e H pebBodoloyia kalL n mpooeyyloelc Onulovpylog
XOPTWV , ONMwWC OSnUloupyouVIOL ONHUEPA HE T
YVWOTA AoYLoUKA Twv GIS Ntav akplBwc n wbla amno
ToL TTOAU TTOALAL Xpovlal.

e Aladopa oTpwpaTA BEpATWY OMTWC:

— Aadon

— MOAeLC

— Motapol

— Xwpla

— YoatoppaKTEC
— ALUvEC

— ledupec




[1og o1 YApTEC HETAPEPOVY YEWYPAPIKES TTANPOPOPIES:

a. Xaptnc: Ta 01dpopa GTPOUATE OEOOUEVDV:

[ToAE1C / Zyoleia

Apouot

"Yopevon
Ywyouetpo
20vopa.

Xpnon g yngs




MeBodoloyla

* Ta OIOQOPETIKA BEuara, XAPTEC TTOU TUVOETOUV
v apxitektovik twv GIS mou padli pe v
mpootyyion Tou HIY, gival kaBapa oToIxEId OTI
Ta GIS eivar kTioyéva peoa amo yvwan g
[ewypagiac, Tnv €mMOTAUN TNC  XApTOYPAQIdALC,
TWV  JaBnuaTtikwy, TS TANPOQYOPIKNC KAl
TEAEUTAIO OAAG OXI QCNUAVTO TIC YVWOEIC TOU
AvBpwTTOU.



AC PICOUNE IO YATIA OTIC PATIKEC YEVIKEC EPWTNTEIC
eva GIS ytopei va fonBRael va amavtioel.

[Tou BpEONKaV auTd Ta 1DIAITEPA XAPAKTNPIOTIKA;
[Tola ['ewypa@Ika TPOTUTIO UTTAPXOUV ;

[Toiec aAayEC auveRnaav g€ pia 0edoUEVN TTEPINDO N
O€ UI0 GUYKEKPIPEVN TTEPIOXN ;

[Tolec TTPOUTTIOBEDEIC IOYUOUY;

[Toiec Ba gival N XWPIKEC ETITITWAOEIC EAV EVOC
OPYQAVIOUOC EXEI MOl TUYKEKPIPEVN EVEPYEIQ,

[1601n €KTAON YNC KATAOTPEWE N TTUPKAYIA / TTANUMUPA;
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MEPO2 B

ArcGIS 10
“doun tou Aoylopkou”



AOYLOLLLKO

* Yrtapyouv dtadopa mmakeTa Aoylopkou GIS
StaBeoipa. To Lo KOO Kol yVwoTO oTnV
ayopa sival to yvwoto ArcGIS amno tnc ESRI. H

ESRI eival emionc n peyaAvtepn Sduvapun tne
ayopac GIS otov KOoO.



Essential Elements to run ArcGIS PRO / Baoika aToixgia yia tnv

EKTEAETT TOU AOYIOMIKOU:
Operating System:
[0 va douAéwete 10 ArcGIS Pro xpeialeate éva ouppatod Asitoupyikd ouatnua Windows 10
(64-bit) or Windows 11 (64-bit). KardAnAn diaudépewan UAIKoU kai €ykupn adeia xprong
ArcGIS Pro.
Hardware Requirements: Zuykekpiuéva, civar amapaitnta pia exwpiomy GPU - Graphic
Processing Unit Graphics Card: A dedicated not shared graphics card with 4 GB or more of
VRAM is recommended. If using a notebook with an integrated GPU, increasing system RAM
can help compensate for shared memory. Emrapkr¢ uviun RAM kai amoBnkeuTikd¢ Xwpog,
kaBwg kai To Microsoft .NET Desktop Runtime 8.0.0 or a later patch release (8.0.1 and so on),
using a Windows x64 installer, is required.
CPU - Minimum: 2 cores, simultaneous multithreading. Simultaneous multithreading, or
hyperthreading, of CPUs typically features 2 threads per core. A multithreaded 2-core CPU will
have 4 threads available for processing, while a multithreaded 6-core CPU will have 12
threads available for processing.
Processor: A multi-core processor is recommended for optimal performance.
RAM: 16 GB of RAM is recommended, with 32 GB or more recommended for larger datasets
or more complex workflows.
Disk Space: Ensure sufficient free disk space for the application and your project data.



ArcGIS lotopla & EEEALEN

e ESRI €xeL tnv mapaywyn Aoylouikov GIS yia oxedov 40 xpovia.
H €€€ALEN auTOL TOU AOYLOULKOU £XEL 0ONYNOEL OE HLa OELPA
Ao ETUKAAUYPELC KoL TTOLPOOLOL OVOLOTOL TWV TIPOTOVTWYV TIOU
UTTOPEL LEPLKEC DOPEC va TIPOKAAEDEL cUyXUON. AC
EeTUALEou e TN olyxVoN TwWpAQ.

— To ap)Lko Aoylopiko ESRI ovopalotav Arc / Info ko €tpee
ylo tpwtn popa o€ Evav ULKPOUTIOAOYLOTH KoL opyoTEPQ
oto Unix. AUTO TO Mpoypa o tPOoUTNPXE NG YPAPLKNAG
emtadpnc xpnotn (Graphical User Interface) kat wg ek
TOUTOU YPOLUUNG EVTOAWV Ttou Baoiletal Ko paAAov
dUokoAo va xpnotluomnotnbouv g auTo.

— Avutn n dtacuvdeon YpOoUUNG EVTOAWV (EL LEXPL KOL
ONUEPQ, TTOU TPEXEL KATW OO TNV KOUKOUAQ Tou ArcGIS w¢
Arcinfo Workstation.



ArcGIS lotopla & EEEALEN cuvEXELa

* To npwto GUI mov Baoiletal npoodopad amno ESRI ovopalotav
ArcView GIS. Evw n emavaoTtatikn yLa tTnv emoxn tou, ArcView
AELTOUPYLKOTNTA ELVOL TIEPLOPLOLLEVN UE TIOAAOUC TPOTIOUC OE OXEDN
LLE TO ouyxpovo cuotnua ArcGIS. Oplopevol xpnotecg ArcView Ba
gEokoAouBouv va urtootnpifouv OTL NTAV TILO EUKOAO OTN XPNon Kol
£KOVE OLUTO TIOU YpeLlalotav, wotooo. Kal ntav eukoAo otn xpnon.

* H teAeutaila onpavtkn €kdoon tou ArcView Atav n €kdoon 3, Kot
OUTEC TIC HEPEC elval ocuyva avadepetal we ArcView 3 €wg 1O
Slakpivel amo 1o emninedo adswwv ywa ArcView ArcGIS (Ba
dtaoouvpe oe enineda xopnynonc adewwv cuvvioua). ArcView 3
LUrtopel akopa va Bpebel o peplka kataotnuata GIS, dlwe Twv
UIKpWV SAHWV Kol Un KEPOOOKOTILKOUC OPYQAVIOMOUC TIOU €XOUV
MANPWOEL yla TNV adeta kat dev €xouv tov mpoUmoAoyopo (A n
avaykn) ywa tnv avapaduion o ArcGlIS.



ewypadkd Zuotipata NAnpodoplwv /
Ekbooelc
A. ArcView 3.2

Includes a trial copy of ArcView GIS Version 3 software =
with data, tutorial, and demos plus a coupon for
$100 off the purchase of ArcView GIS

Gettmg to Know

GIS

the geographic information
system (GIS) for everyone”

Discover
the world of
dcs‘ktop
mapping
dﬂk leq

Learn what GIS is and how it works
w GIS (v W2 [ | ction

Use Archew GIS software




ArcGIS lotopla & EEEALEN cuvExELa

* ArcGIS eival n teAevtaia €kdoon Tou Aoylopikou yia tov urtodoylotn ESRI.
ESRI ArcGIS ytiotnke amno 1o undev, mpokeLUEVOL va eltwdeAnOouv armo Tig
teAevutaiec BLPALOONAKEC TOU AELTOUPYLKOU GUOTHHOTOC KAl Vol
gvBLYpPAULOTEL pE TIC AAAEC CUYXPOVEC AoyLopLKOU yLa Tov uTtoAoyLoth. H
TpEYovoa €kdoon tou ArcGlS ivat 10, kat auto gival n €ékdboon nou Ba
XPNOLUOTIOLOUE O auTh TV Katnyopia. ArcGlS xwpiletal og SUo Baolka
ouvotatikd: To ArcGIS Desktop kat to ArcGIS Server.

* ArcGIS Desktop eival pa covita epyaleiwv yia tn dlaxeiplon kot tnv
avaAvon twv dedopévwy GIS otnv entdpavela epyaciac ocag (mpocg to
napov povo yo Windows, f ta tapaBupa xwplopevo oe MAC k.ATt.). Oa
MPETEL va Xpnotpornololy auto (€kdoon 10) yia TLc avabEoelg.

* ArcGIS Server gival pla couvita epyaieiwv yla tn dtaxeiplon twv Baoswv
dedopevwy GIS emixelpnoswv ko rtov Baoiletal oto Web GIS. ArcGIS
Server eival mepa armno to nedio epapuoynC AUTHC TNGS KATNYOPLOC.



Fewypadikd Zuotipota NMAnpodoplwv /
Ekdooelc

Arcinfo 8.0

INSIDE -

Arclnfo

Completely rewsed for Versmn 8. Ufor Wmdows NT and UNIX

GETTING TO KNOW

Basics of ArcView?, ArcEditor”, and Arcinfo™

lay Flynn & Teresa Pitts

Tim Ormsby | Eileen Napoleon | Robert Burke | Carolyn Groess| | Laura Feaster




Fewypadka Zuotnuota NAnpodoplwv / EkdoOoeLC

TueivowLto ArcGIS 9.2 /9.3 ArcGIS 10

for ArcGIS 10

ArcGIS 9

What is ArcGIS 9.2?

—

GISTUTORIAL

Wilpen L. Gorr
Kristen S. Kurland




[ewypagika 2uatnuara MNMAnpogopiwy / EKOOCEIC
- ArcGIS 10 Vol 2 Spatial analysis

o

for ArcGIS 10

The ESRI" Guide to

»»»»

GISTUTORIAL

Spatial Analysis Workbook

David W. Allen ¥ Tl X ,

Andy Mitchell



2Nuepa 10 ArcGIS PRO ‘Exel TTOAU TTEpI0TOTEPEC dUVATOTNTES EKTEAEDNC
ouvBeTNC avaAuang Kai TTPOGAPHOYAS TGS EPAVIONC Twv OEDOPEVWY TAC
ard o1 10 ArcGIS Online. To ArcGIS Pro givar pia TARpw¢ AEITOUPYIKN
erayyeAuarikn epapuoyn GIS yia utrooyiateg amo v Esri. Me 10 ArcGIS
Pro, utropeite va e¢EpeUVATE, VO OTITIKOTTOIEITE KAl VO AVOAUETE dEdOUEVA, Va
ONnUIouUpYEiTE dITDIACTATOUC XAPTEC KAl TPIGOIAOTATEC OKNVEC.




Mpoypoppuatiopoc o€ ArcGIS 10

* Python sivat n untpkn yAwooa yia to ArcGlS 10.
Karmoloc pmopet va ypay et “Python scripts” yia tnv
auTopatonolnon yeweneepyaoiac xaptn, tng
nopaywyng tTou, Ko ta dedopeva dlaxeipLonc tou
ArcGlS.

* Python sival pla eAeBepn Kkat avolktoU KwdLKa, “cross-
platform” yAwooa poypoUOTIOHOU TIOU
XPNOoloTIoLELTAL Yo TTOAAEC EPAPUOYEC, OXL LLOVO OTO
E0WTEPLKO TOU ArcGIS. Mo mePLOoOTEPEC AEMTOUEPELEC
oX€TLKA pe Python é¢ite http://www.python.org/

* Also see http://www.esri.com/library/fliers/pdfs/python-
inarcgis10. pdf for an overview of Python in ArcGIS.



http://www.python.org/
http://www.esri.com/library/fliers/pdfs/python-inarcgis10
http://www.esri.com/library/fliers/pdfs/python-inarcgis10
http://www.esri.com/library/fliers/pdfs/python-inarcgis10

7)

“Python Scripts

P\ GSEKKES_labB_PART3 - Notepad

File Edit Format View Help

(10 rows aftfected)

Exercise ¥:
1> select town , POPZ2000 from MGISDATA.BOUNDARY_POLY
2> where POPZ2000<500 order by town ASC

3> go

town POP2000
ALFORD 399
AQUINMNAH 344
GOSNOLD 4]
HAWLEY 336
MONROE 93
MOUNT WASHINGTON 130
NMEW ASHFORD 247
ROWE 351
TOLLAND 126
TYRINGHAM 350

(10 rows aftfected)

Exercise 8:
1> Select town , POPZ2000 from MGISDATA.BOUNDARY_POLY
2> where POPZ2000 between 50000 and 60000 order by POPZ000 DESC

3> go

town POP2000
wWALTHAM 59226
HAVERHILL 58969
BEROOKLINE 57291
MALDEN 56340
TAUNTON 55976
MEDFORD 55765
CHICOFPEE 54653
WEYMOUTH 53988

E Class1.pdf - ... ﬂ what is GIS ... ,l‘f; MeTdgppaarn ... B =SEKKES_lab...

EN B
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f’ "'(_'; 5o T |:| 10:00 pip




ArcGIS Desktop

* ArcGIS Desktop €xeL tpla Baoika
OUOTOTIKAL:

—ArcCatalog

—ArcMap
—ArcToolbox



ArcCatalog

* ArcCatalog xpnolpormoteitat yia tn dtaxeiplon
KoL opyavwon oAwv tTwv dedopevwy GIS.

* Baolletal os pakelo “interface” mou polalel
ne avto tnc “Microsoft Windows Explorer”,
aAAd €xeL oxedlaoTel ylor TNV apxLkn mpoBoAn
vewypaplkwv  OedopEVWY,  XAPTEC,  Kau
LETAOEOOUEVWV.



s ArcCatalog - Arcinfo - C:\GIS_data\Cyprus_datalCyprus_cities data\Cyprus-Cities-l akes-Roads\cyprus_backgr.shp

File  Edit  ‘iew

& e HE X

G0 Geoprocessing

Zuskamize

indows

Help

= QEGBE P BQANNQ = @

Lcu:atiu:un:|I::\GIS_data\I:_I,Iprus_data'xl:yprus_cities datahCuprus-Cities-Lakes-R oads'cyprus_backar.z *v|i :ﬁ @ &

Catalog Tree

n

»

£

Shapefile selected
—
5 Start

0 &

= E5 Cwprus_cities data

3 address Locator

3 aglantzia-Lakatamia-Laxia-Er

£ atributeData

E3 Cyprus Rail

E3 Cyprus-Cities-Lakes-Roads
IE alkitudepointsmerges
IE cvp_alkitudedpaoinks)
I@ cyp_buffz
IE cwp_ronkours
@ cyp_conkours{paly )
cyp_gepl
cvp_regions_population
@ cyp_shadow

ﬁ Cyprus
CYprus
cyprus_backgr
D cvprus_cities

ﬁ Cvprus_color
cwprus_color
Cyprus_Color_grf
I@ cvprus_lakes
[E] cyprus_provinces
IE CYPrUs_rivers
IE cvprus_roads
district_tablehouse
district_kabletotal
@ greek_province
@ ark-turkipaly)
I@ regions
I@ reqionsz
I@ reqions3
skat
IE turkish_line

|
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@ GIS-Pre...
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(" MzTacppa. ..

| Eontentsl Preview | Description|

Prewview: | Geography
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¥ HP Phota...

[T Documner. ..

% LUntitled -...
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A single geodatabase
feature class

1ArcGIS layer
file (.lyr file)

A raster image
(.img file)

ATIN
dataset

An ArcMap document
(.mxd file)

Catalog Tree

A geodatabase

ArcCatalog

=-I_1 Yellowstone

=3 vellowstone.mdb
[E water —

lakes

- X rivers

- X streams

-] roads

29 states

=] =P vegetation
arc

7] label

: polygon

23] tic

boundary.shp

\ EE!-~ dem30

-4 elevation.lyr
@17 elevation.sxd

##] hillshade.img
: Q hydrology.lvr
- E mask.shp

_{#Z] tin_study
- [Z£] vegtype.dbf
- @ vellowstone.m

£ study_area.shp

1

A geodatabase “feature

| dataset” containing

three feature classes

A coverage
dataset

An ArcScene document

(.sxd file)

=

A shapefile
~ dataset

A table stored as
a .dbf file




ArcMap

* ArcMap €lval n KupLa epoppoyn yia
NV TPOLOAN KAl XELPLOMO TWV
dedopevwyv GIS, kaBwe kat yla TN
dnuloupyla YoptTwy, ELTE TPOKELTAL
YLl EVTUTIOUC XOPTEC N ELKOVEC VLA
TNV nAeKTpovikn xpnon (m.x. oto
AlodikTuo).
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ArcToolbox

* ArcToolbox meplexel pla oelpa amo epyaleia
TTOU XpnoLuomoLouvTal yla tTnv eneéepyaocia

GIS 6edopevwy, Ta omnota epLlypadovTal we
epva)\s la yewemeéepyaoiag”.

File Edt “iew Bookmarks Insert Selection Geoprocessing Customize ‘Windows Help
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Desktop Extensions

* Emektaoelg Desktop val umtapyeL KaL va lvall
adela Eexwplota. Ta mapadeiypata
rneplthapBavouv Xwpikn AvaAutng, AvaAutng
diktuou, 3D kat Geostatistical Analyst.

e Ouenektaoelc ArcGIS Desktop, ta omola €xouv
adeLla YwpLoTa, YEVLKA OTOXEVUEVEC OE TILO
e€eLOLKEVLEVEC EPYAOLEC.



ESRI Online Services

ESRI has a wealth of information available online. And it can
be quite overwhelming. Here is a brief synopsis of what’s
where.

The ESRI Support Center (http://support.esri.com/en/) is for
software information and technicalu questions. This site pulls
together online forums, technical articles and white papers by
ESRI staff, online help responses, product documentation, and
much more. You can quickly check this site if you get stuck
using an ESRI product. If someone else has run into the same
issue, the solution may be in the Support Center.

ESRI full product documentation is also available online in a
searchable and browsable format. Se
http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.htm
.



http://support.esri.com/en/
http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html
http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html

MEPOZ I

Koatavonon tTwv YEWYPOPLKWV
XOLPOLKTN PLOTLKWV



Katavonon tTwv YEWYPAPLKWVY XOPAKTNPLOTIKWV

Onwc pumopeite va delte, 10 €160C TWV YEWYPADLKWV
XOLPOKTNPLOTLKWV E TA omola epyaleote emnpealel
oAa ta otadla tng dtadkaoiog tng avaluvonc.
=odevovTag KATIOLO XPOVO UMPOooTa Kolttalovtag ta
dedopEva auTta Kol voL OKEPTELTE TTWC UITOPOUV val
avaAvBouv, Ba kataotnoel tTn dtadikaoia avaluonc
TTLO OMaAN.

AkoAouBel pa oculntnon KoL Touc OpPLOUOUC TWV
Sladpopwv TUTIWV TWV YEWYPAPLKWY SESO0UEVWY, TOV
TPOTIO EKTIPOCWTINONC TOouC ota NewypadLka
uotnuata NMAnpodoplwy, Kot Twc Ba pEMEL va
epyalovtal padl Touc.



TUTIOL YEWYPADLKWY XAPOKTNPLOTIKWV

* Discrete features (Olakpttec) such as — Businesses
symbolized by the number of employees, Parcels
color-coded by land value, Rivers and streams are
linear features.

* Continuous data (ocuvexnc) such as— Average
annual precipitation, Soil types, Vegetation types.

 Summarized data (cuvorntika) such as — counts of
density of individual features within an area. Ex:
Number of businesses, demographic data, total
population, percentage Greeks etc.



Discrete features (d10KkpITEC)
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Continuous data (ouvexnc)

Soil types, represented using
boundaries

Average annual precipitation
as a Continuous surface



Summarized data (ocuvoTrTIKG
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MEPOZ A

“Slaxeiponc /
avarmnapaotaonc /
Aettoupykotnta”



H lrewavadopa Baon Asdopevwy

* JNUEPQA, N HOVTEPVA Kal cuyxpovn neEBodocg twv MM
QVTUTPOOWTIEVETE PNPLAKA, KOL ETILTPETEL TNV
aVAALGON TWV YEWYPAPLKWY XOPAKTNPLOTLKWY OTNV
emiipavela tnS ¢ kal ta yeyovota mou cuvdEovTal
LLE QLUTAL.

e Otav pdape yua duvatotnteg tou GIS pAdpe ya
ONUELA, YPALUEC Kol TTOAUywVva Ta ortola cuvnOwc
avadpepovtal we Vector data (Otavuopatika
dedopeva). Emionc, Ta cuveXNC XOPOKTNPLOTLKA TTOU
LUtopoUV val EKTtpoowriouvtol we Raster data.
Meploootepa yloL oUTO cUVTOUAL.



['em-avapopa: Exympnon ye@ypo@iKwV GUVTETOYUEVOV
Kol TOTO0EGLOV:

* Olo T0 6TOLYELL GTOV YAPTN £YOVV ULOL CUYKEKPILEVT
YEWYPOPIKN OEoN 7OV TOVG emITPEMEL Vo PploKovTal
Tovew 1M olmho omd v empdveion ¢ yns. H
KovOTNTd  va.  TEPLYPAPEL  akpIPOC  owTEC  TEC
YEDYPOPIKEC DEcEIC, €yel KploUNn OMNUAGIO KOl GTA
000, TNV yaptoypdenon Kot oto [ewypapikd
2votuato IIAnpogopiov. I'a vo meprypdyovue Lo
ocmoT 0&om UE TO GYNUO TOV YOPUKTNPIGTIKOV,
amouteiTon Evo TAOIoLO Yo vou UTopECEL va Kadopioel
Kot vo. opicel tomofeciec amd Tov TPAYUATIKO KOGLO
oto ybptn poc. H owdikocio avtr koieiton I'ew-
owoc(popéc / georeferencing. Feoo—owoc(popd LLOLG
EMTPENEL VO ociovue AV G Eva YAPTN Bla(popa
GTpOUATA OEO0UEVOV  aTtO 61a(p0p8g TYEC POV
TPOTU ONA®OOVV COHGTA HEGO GTO TPOYPOLLLLLAL.



fewavadopa — Map Projections and Coordinate
system

e AuTA Ta YEWYPADLKA XOPAKTNPLOTIKA prtopolV vo
£XOUV YeEwyYpadLKN avadopda.

o «lewavadopad» avadepetal otn BEon TnNC Eva
oTpwHa N KAALY N o€ YXWPO Tov oplleTal armo eva
oUOTNMO YEWYPADLKWY CUVTETOYLEVWV.

Mo teétola yewavadopa, EMITPENEL TOTE OTLC OXECELC
LETOEL TwV OLAPOPETIKWV XAPAKTNPLOTIKWY VAL
e€eTaoTOUV XPNOLUOTIOLWVTOC TNV EVVOLA TOU TIAALOU

LLOVTEAOU pOC, HE TNV ETLKOAAU PN OLaPOPETIKWY
OTPWHATWV.



VEWYPAPIKWY OUVTETAYUEVWY / TO KOPTEDIAVO oUCTNUA
OUVTETAYUEVWV X,Y,Z
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2-axis
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Map Projection — translates the
locations on the globe, which is
almost a sphere, onto the flat surface

of your map.

The GIS displays—on a flat computer screen or map—geographic features that occur on the surface of the
spherical Earth.



[0 va umop€covpe va OEIEOVUE AVTEC TIC GUYKEKPIUEVEG
TOTO0EGIEC M LETPNGELC LA, OADL TO YOUPUKTPLOTIKA TPETEL
LETAGYTMUOTIOTOVV GE U0 TPOPAETOUEVT] EMITEOT] EMLPAVELQL.

This much earth /\ Projection

surface has fo fit | | Plane
onto this much [
map surface.




MW OVTLTPOOWTIEVOUE YEWYPAPLKA XOAPOKTNPLOTLKA
neoa amno ta Mewypadika Zuotipota NMAnpodoplwv:

* 'Evag yaptng 0 0To10¢ KOTUGKELAGTNKE LUE TO
['ewypopikd Zvetuoto ITAnpogopiwv, eival
Baocikd Evag yapTneS LE O1APOPO CTPMOLOTA
0EO0UEVOV. AVTA TOL GTPOUATO
ONUoVPYNONKAV amd LELOVOUEVO OEOOUEVA
YEDYPOUPIKOV GCUVTETOYUEVOV KAOMC EMTIONC
KO OTTO TTEPLYPAPIKES TTANPOPOPIES
ATOONKEVUEVEC GE TIVOKES OEOOUEVOV
(attribute data).



Avarmnapaotacn 0e6OUEVWV

i — YTApXouv TpEic BaTIKES KATNYOPIES
s van VEWYPUPIKWV EKTTPOCWTTACEWY,

7 otrou ta GIS ptmopouv va
OIAXEIPIOTOUV TIC YEWYPAPIKES
mAnpogopicc. Mepika amo Ta

» Raster datasets such as digital elevation models and

S OTOIXEIA TWV YEWYPAPIKWV
FEEEEEEER) TTANPOYOPIWY Eival:

[E S W T = Y
1frtrieiTell Property | Cell color
rf«) | | Tree cover Brown

HEny — Alavuopartika dedopéva / Vector

i i | data : Points — Lines — Polygons

L memstmebeeae sz — Nivakeg Sedopévuwy — Attribute
data

— OpBo-gwroypagicg / Raster data




Points — Lines - Polygons
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X0OpOKTNPLOTLIKA UE TNV OUAAOYN ONUELWV, YPOLLUWY KO
rnioAUyovwv: Vector data

Polints




OL YPOUHEG

Lines




Ta TOAUyova




MWC OVTLTPOOWTEVOUE YEWYPAPLKA XOPOKTNPLOTLKA
neoa amno ta lewypadika Zvotnpoata NMAnpodoplwv:
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Add all needed
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Mw¢ aVTUTPOOWTTEVOUE YEWYPADLKA XOPOKTNPLOTLKA LECA ATIO
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ATTRIBUTES Data
* Each geographic feature has one or more
attributes that identify what the feature is,
describe it or represent some magnitude ()
associate it with the feature.

* Types of Attributes:
— Categories: Is it highway, secondary or local road.
— Ranks: Putting features in order ex. 1-10
— Counts and Amounts : Showing total numbers

— Ratios: Percentages. Ex: proportion of people between
18 and 30.



Mivakec dedopevwy — Attribute data:

334-1626-002

| -3-.34.;-..1;626:-,0b7~

334-1626-001

4 mmmmWMﬁ
' 347 Cherry C.|

ry Ct. m— 1974/05120 1 $135.750.00 m

PIN Area Addr Code
334-1626-001| 7,342 |341 Cherry Ct.| SFR
334-1626-002| 8,020 |343 Cherry Ct.| UND
334-1626-003! 10,031 |345 Cherry Ct.| SFR
334-1626-004] 9,254 |347 Cherry Ct.| SFR
334-1626-005| 8,856 |348 Cherry Ct. UND
334-1626-006| 9,975 |346 Cherry Ct.| SFR
334-1626-007| 8,230 |344 Cherry Ct.| SFR
334-1626-008| 8,645 |342 Cherry Ct.| SFR

PIN Owner Relat.|Acq.Date Assessed
334-1626-001 | G.Hall SO 1995/10/20 | $115.500. 00 |
334-1626-002 | H.L Holmes | UK 1993/10/06 | $24,375.00 |
334-1626-003 | W.Rodgers | HW | 1980/09/24 | $175,500.00 |
334-1626-004 | . Williamson| HW | 1974/09/20 | $135,750.00
334-1626-005 | P Goodman | SO 1966/06/06 | $30,350.00 |
334-1626-006 | K.Staley HW 1942/10/24 suﬁ?‘s‘&f’“ =
334-1626-007 | J. Dormandy | UK 1996/01/27 | $110,650.00 |
334-1626-008| S.Gooley | HW | 2000/05/31 | $145,750.00|




ATTRIBUTES and ATTRIBUTE TABLES

Each of these vector feature types has associated
information that describes them. We call this
information “Attributes”. Each feature in a GIS has a
collection of attributes stored as a row in an attribute
table. So a tax parcel in a GIS is represented as a
polygon. The information about the parcel (owner,
address, value, square footage) is contained in the
attribute table. When you open an attribute table in
a GIS it looks much like an Excel spreadsheet. The
next slide shows an example of what an attribute
table may look like.



Non-spatial (top) and spatial (bottom) data

Part Number Quantity De scription
1034161 5 Wheel spoke
1051671 1 Ball bearing
1047623 6 Wheel rim
1021413 2 Tire

1011210 3 Handlebars

The difference between an attribute table (bottom) and a spreadsheet (top) is shown
here. The table on top (bicycle parts) has a Part Number column and additional columns
that describe the bicycle part. The bottom table, in addition to having descriptive
information about a crime, also contains location in formation. We could import the
bicycle table into a GIS but we would need to have a feature representing a location for
each bicycle part first.



dwtoypapieg / Aepopmtoypapicc / OpOo-
poToypa@icc — Raster data

» Raster datasets such as digital elevation models and
Imagery.

10 0
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' Property Celi color
Tree cover Brown

Golf course | Green
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DATA REPRESENTATION IN A GIS
continued

* Now let’s spend a while discussing raster data.
In raster data features are represented as a
matrix of cells in continuous space. Each layer
represents one attribute (although others can
be attached). With raster data most analysis
occurs by combining cell values in multiple
raster layers to create new layers with new cell
values. You will see examples of this later on in

this course.



Raster data
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EXAMPLES OF RASTER DATA

* Below we see raster file format examples of a
digital elevation models (DEM), a calculated
surface (grids), and an air photograph
(orthophotos), tracking from left to right.

Waltham Massachusetts




EXAMPLES OF RASTER DATA

 Some examples of raster data sets include air
photographs, digital elevation models, and
satellite images. We can see some examples in
the next slide.
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Examples of GIS Applications

* The application of GIS technology is growing
into a variety of disciplines such as urban and
regional planning, agriculture, emergency
response systems, wildlife and natural
resource management. If you like, please also
check the web links radio button in Bb to
check out some “cool” GIS web pages.



Examples of GIS Applications

Pennsylvania's Houshold Hazardous Waste Participants
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Asian Population (2007)

Graph of Population
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Legend
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1,360 Miles

Source: U.S. Census Bureau
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Zoning Map in East Liberty, Pittsburgh

0 225450 900 Meters
T T |

Legend

Zoning

A - development
- C - commercial
~ M-industrial

R - residential

0 S - special

X - proposal parcels
—— Curbs Arcs

= East Liberty Outline
Eas tLiberty Area
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ortheastern University
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Immigrant-run Business to Pittsburgh Streets

ExAL

Legend

ImmigrantBuisinesses
Type of business

‘ Firm

Grocery
Restaurant
PittsburghStreets
|:| Neighborhoods
Review / Rematch Addresses
ADDRESS Match_addr
120 3 Degree Road 120 Three Degree Rd,
Pittsburgh, PA, 15237
1801 Pkwy. View Dr. 1801 Parkway View Dr,
Pittsburgh, PA, 15205
2020 Penn Avenue 2020 Penn Ave,

Pittsburgh, PA, 15222

NAD_1983_StatePlane_Pennsylvania_South_FIPS_3702_Feet 240 4th Avenue 240 4th Ave,
Projection: Lambert_Conformal_Conic Pittsburgh, PA, 15222

GCS_North_American_1983

Datum: D_North_American_1983

0 15 3 6 Kilometers 700 Technology Dr. 700 Technology Dr,
L | ] 1 ] 1 1 1 J Pittsburgh, PA, 15219




Pennsylvania's Houshold Hazardous Waste Participants
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Youth Population and Total School Enrollment <}

Legend
IJ_: Schools

TractSchoolJoin
Youth Population Schools Enroliment

D 1.970 or less

- 1.971-6.368 George Sekkes

- 6.369-12.613 Northeastern University
GIT Program
- 12.614 - 32.459 Winter 2011
0 | 7,5100 15,000 30,000 Feet GCS. WGS_1984

' ! L ' I Datum: D_WGS._1984

I 32460 or greater L
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KYTIPIAKO ZIAHPOAPOMIKO AIKTYO
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[MAnBuopuiakn Katavoun H.MN.A. 2005
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Massachusetts Towns Key Index Map

- Massachusetts
- New Bedford

George Sekkes

Geographical Information Systems
University of Massachusetts at Boston
Fall 2002

Map Produced in ArcGis 8.1




Falmouth - Mashpee - Barnstable
Land Use ldentification

Land Use Categories
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Italy

Area Enlarged

Iap: Geoprge Sekkes
Geographical Information Systems.

IMicosia
Iday 2008

1 Centimeter equals 100 Kilometers Datoons B VG 3. 1984




1807 G0N 14000 120700 10070 SO0 GO0 40700 2000 0 20°E 40°E G0°E 80°E 100°E 1I0°E 140°E 160°E 1207
) L ! . L L L L —. ! L

‘-\\E‘N

40°N

/

Rabinzon Projection
Central Meridian: 0.00

Legend
@ Cities (population = 5 Million)
- Rivers
% Lakes
[ Continents

1807 G0N 14000 120700 10070 SO0 GO0 40700 2000 0 20°E 40°E G0°E 80°E 100°E 1I0°E 140°E 160°E 1207

The World

T







KYIIPOX

|
s —-":'/'L.- 2

NMEPIZETEPONMA

YTTO v pa

—— Motapoi

- KoBopd Mepd Miyhg
- Aipwn

[ | Apupn Aipvn

. Moy ion HapTig .
; -h"lh- e 8= -I
I - . I
CE—— ' ol 0.4 02 0 0.4 Kilometers Mt pyo ¥ ek
] [ S| [ KoBnyn e Mewypagiog
[ i Mopnog 2009
Cewypoagikd Zugtfpara Manpogopiy




llotapot tng Kvmpovo

Yrrépvrpo
O Mk

O se1a nape
O warnace
O LmassoL

NIC 05| ”Eﬂ’AJOE

TIANAL

‘
é;;@q § % & ,'m COSIA
7 = 6 < O raros
& < FJ‘%O O paraLmm
w 3 G 1A NAPA )
|

Ohvdpare NoTapa v

\\(.;:o ARMNACA ‘ ——
/)O < &) Am oz
< }

— AZINOY
— ATEAZ
— BAZWNIMDZ
— FAPYAN
—— FEPMAZOrEIA
—TRAIAZ

EAEA

—— EYAHMOY
— FANMNO Z

— KAPYQTHE
— KDYPHZ

— KPYOZ

Tidprog Zéxkeg
AIMNATHZ

KaobmymoicIeoyvpapiog il
Moptiog 2009 — mapaAza
Temvpopixve Zvornpece IInpogpopiday O

— ooz
ArcGIS 9.2 Kilometers —n:,n‘r.a,:»m-:-:
Datum: D _WG_1984 02 03 04 05 06 07 08 — MAPAMAAI

— NEAIAIOZ
tm_:— L — — nepizTer s

— MOYZHZ

— MY Proz

— ZEPAKIZ

— IYP KATHZ

S 1 centimeter equals 0,08 kilometers — TeEm00 =

(s Tievrrd e — TIEPOE




Mayknapiog XopThg

KYIIPOX

e
Lo, L5 NEAAIGE
o = % 5 -
N x, %
o Q‘;’? ‘
<+
y o
=3
5 i
=
i [ 3 %\’-‘%}
o 2 %
&) AG e
% %
100 A 5
0.4 0.2 0 0.4 Kilometers
| || |

100

YTTopvna
e [oTip 0
— Yydpepo
s ]
100
— 200
— 300
— 400
— B00
— 800
— 1000
— 1200
— 1400
— 1600
— 1800
- KoBapd Mepd Mryrie
- Mg
|:| Adpupf A

[ pyog Eekker

Kafnyn g Mewypagiog

MWaopniog 2009

[ewypogikd ZuotApara MMAnpogopimy




ArcGIS desktop
EXTENSIONS
“Business Analyst”

George Sekkes
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EXAMPLE CASE STUDY

* The flowchart in the next 2 slides illustrates how a GIS
can be used to search for house that needs to meet a
set of criteria. In this example, the user is looking for
house that must be close to a school, must be near a
main road, near an urban area, and in an areas with a
low crime rate. Based on the case study criteria, the
next step is to collect and compile data and then
analyze it.

* Take a while to look at the individual steps in the flow-
chart provided on the next 2 slides and also in the
course textbook. It should be quite insightful. Also,
note the type of outputs that can be generated. You
will not be expected to create anything so complicated
just yet, that is, for homework this week.



CASE STUDY OBSERVATIONS

In any GIS case study the output and quality of your analysis is impacted
by the following key components:

1)The question: What issue am | addressing and is GIS the best approach?

2)The data: Are the data sets | need to successfully complete the study
available? If not, can | create them? How much effort will be involved in
creating them? Are they a critical piece of the study?

3) What type of analysis will | need to perform?
4) How do | check my results?
5) How do | display my results —do | use maps, charts or tables etc.?

A key component to the application of GIS technology to a particular
problem then is user expertise, that is, it is critical to have some
knowledge about your subject matter. In this case study, we looked at
house hunting in the real estate market. Yet, applying GIS to study polar
bear habitats is best conducted by someone with some knowledge of
polar bears and their habitats. Let’s conclude for this week, by taking a
look at some other example applications.
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ESRI’s Business Analyst extension

 GIS user will help them to find the best site location
based on the following flow-chart model. The main
demand is to find a location that it is within a
residential area that households earning annually
$70000 and beyond. The location also must be
within a commercial area, a 3 km distance from
shopping centers and universities. The following
flow-chart will be expressing the main model’s steps
that I'll be following in order to conclude and decide
where the new bank’s branch will take place.
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ESRI’s Business Analyst extension

* To do the above analysis, the “vehicle” for this evolution
IS ESRI's Business Analyst extension application. A
suite of products from the world’s leading supplier of
Geographic Information System software. Business
Analyst is an extension of the ArcGIS family
technologies. It integrates these technologies with
extensive data collections, sophisticated wizard-based
analytical tools, power reporting capability and robust
mapping tools. Business Analyst is an integrated
business GIS system that makes rich data and powerful

analytic tools available to users with relatively modest
GIS skKills.
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What Is GIS Analysis ;

* GIS analysis is a process for looking at
geographic patterns in your data and at
relationships between features.

* Some of the analysis concepts are;
— Mapping where things are.
— Mapping the most and least
— Mapping density
— Finding what’s inside.
— Finding what’s nearby.
— Mapping change



Case Study — Forest Fires In Cyprus

| will produce a spatial analysis processing that will concentrate on forest fires that
occurred in Cyprus in the last decade. | will first start my analysis by finding the areas that
the fires took place, and do the editing inside a new shapefile / feature class. | will then
insert the cities and villages that were very near or that were affected by these fires. | will
create multiple ring zones of 1, 2 and 3 kilometers in order to select them, and find the
amount of villages that fall within the specified buffer distances. In the absence of
specific data of the specific amount in acres that each fire destroyed from the nearby
areas, | am unfortunately unable to include them on.

For the selected villages, | will produce a point density layer map showing the most
dense villages segmentation. Then | will produce another analysis to identify the mean
centers in order to identify the core (central feature) of the forest fires. This will give the
opportunity to the forestry department of Cyprus to establish a forest stand that will be
linked with the other affected locations, which will help them better sustain forestry
management in the years ahead.

| will conclude my analysis by developing a map showing hot and cold spots based on the
selected villages altitude. HH will denote, High values in close proximity to other high
values, and LL will designate that villages are within the low values, or the values in close
proximity to other low values.
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Forest Fires in Cyprus 2002-2010

N CyprusForest Fires
Coastal Line

I Forest

GSekkes
WGS 1984 UTM Zone 36N

Projection: Transverse Mercator
Datum; D_WGS 1964




Cyprus Forest Fires
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Cyprus Forest Fires
Central Feature
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Selected Villages - Altitude
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Cluster and Outlier Analysis
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