MI NI STERUL EDUCASI EI NASI ONALE
UNI VERSI TATEA TEHNI CI DE CONSTRUCSI| | BU
Kk COALA DOCTORALI

TG\ WOCV
VG\ " " FG" FQEVQTC\

Ukuvgo"Ygmpltatga a/'c h k €
Kpuvtwogpv"uwrqgtv"ec
Vk"tgir kgpcng

Conducttor de doctorat
PROF. DRING. PETRE IULIU DRAGOMIR
Cotutek
PROF. DR.ING. ANACORNELIA BADEA
Studentt doctorani
GAVRI O (DROJ) GABRIE



| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Cuprins

Y 01 1 T PSPPSR 5

1 T (oo 11 o =1 o = USRS 7
1.1  Definirea problemei ... 7

2

12 Krgvg|lgng"fg"egtegv.ct.g.l. M.k .gdkgevkXgng"vg

1.3 Ogvgfqgngi kc"igpag.t.cn.."f.g".e.qgt.e.gv.c.it.g.8
14 Uvtwevwt.c.nmel.  toK Ko 8
Uvcf kwn"cevwec.nl.c.nl.ewp.g.cl.yv.gt.kk........10
21 Ukuvgog"kphgtocANkgpcng"igqitchkegl0dp" wtd
211 Ecftwn"ngi kuncvkx"Vk"vgjpke<"Fktgevldxc" KPU!
212 Ecftwn"pqgtocvkx"\Vk"ecf.akpkuvt.cvkx'2pllTqgonpk:
213 Ukuvgo" Kphqgt ocNkgp.cn! Wi .dCpeeenns 11
22 Ukuvgog"kphqgqtocYkqgqpcng"igg.i.t.c.hk.eglldp"fqo
23 0Oqfgnctgc"tgenkyv .Akk"r.t.kp'.ukuyv.g.oglll KU

24 GxgnwANkc"eqpegrvgnqgt"fg"l KU<"fg"nc"uvtwe

DIgItal TWIN ... 12
1228 T O o Tox [F 4 | PP UPRRRT 12
3 Ctjkvgevwtc" hnewoloaghfvg™ ¢ @' K ck YK gkt gpvt w" kor |
ukuvgo" kphgtocYkgpcn" fguvkpcv" uwrgtvwnwk" f g:¢
(=0 [0 o =1L P PP 13
31 Rctcfkioc" Dki " Fcvec" Vk" kpvgnkigpANc" ctvkh
kphqgt ocNYkgpc.n.g. .l.gg.i.t.c.hkeg........................... 13
I O To F- 1= i £ OO PP PPRRRRR 14
321 Ukuvgown"kphagt.acidkgpcnl.twvkgt.............l1l4
33 Wvknk|ctgc"fcvgnqgt"fkp"hqgvqgit.c.aguvldkg"dp"

331 Ectcevgtk|ctgec"fcvgnqgt"fg"vg.ngf.gv.gelbkg" fwr’
332 Kpfkek"urgevtcnk"wvknk]| ciAk! dpl.cpcnkl5c" wt dc)

34 FgvgeNKg "CroOgaSAUCIMYC... . ..uiieieeeeeeeseeeeeeaeeeeeeeeeaeaaeeaaaeeaeeeeens 15
341 Oqpkvgt k| ctg.ch.ogdknkV. KK ..., 15

35 Rtgnwetctgc"cxcpucv ="Mlk!'.gzwvt.ceNkclé6kphqgto

G 3 T O] o T [ 4 | PRI 16
Ogvgfgngi kk" cxcipugcwrgcikkjcongpgnkt g" e.qg.67r wv c \ k

41 Rctcfkiog"eqgorwvciYkqgpcng"2Jdp"gzvt.cEVkc" ew




| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

42 Ogvqgfgnqgi kk"fg"cpecnk| "urcdkcn "VI"oqfgn
4.2.1 Clasificarea iMaginilor ............ooiiiiiiiiii e 18
422 TgncNKK D ULCNKCIG e 18
4221 TgncANKKknghV.g.r.gngi K .G, 19
4222 TgncAKK. . 0.GNE K E.Qu e 19
4223 TgncANKKk" fokt.g.edK.Qp.Cng e 19
4.2.3 Metodologii de geoprocesare pentru date vectoriale .............cocccvvveeeeriiiiineennenn. 19

424 Cpcnk|]c"fg"hgto ".Nk!'.ci.t.gi.ct.g"ur.cikca®

425 1 g Q UV C VKUK B et 21

426 Oqfgnctgc"kpegtvkvwfkpkk"” k. .cl.kaortgdak]| kgk"
4.3  Modelarea infrastructurii rutiere TN GIS - T......eeiiiiiiiiie e 21

4.3.1  AIQOTItMI A€ FULAIE .....evieiiieeeiiiiiie ittt e s e e e e e s s e e e e e e e e nnnees 22

4.3.2 Determinarea drumului de COSt MINIM .....couviiiiiiiiiii e 22

4.3.3 Determinarea fluxului MaxXim ..........coociiiiiiiiiiii e 22

434 KphnwgpANc"vtcpurqgtvwnwk!.rwdnk.el.cuwr22c"vtchl

44 Ctjkvgevwtc"l KU"ec"ukuvgo"fg"uwr.g23v"c"fg
S I ©7o ] [0} [ 4 PSP TPPPPTPP 24

5 Ctjkvgevwtc” wpwk"” Ukuvgo"” KphgtocYkgpcn" Wt
fgl xgnv tkk"vgtkvgt kcng.ml2p \l.g.p.cl.Qgvt.g25gnkvcecp
51 Qdkgevkxgng"uvwfkwnwk"fg"ec| ".N.k. .e2dftwn"f

511 Kfgpvkhkectgc"nkokvgngt"uvtwevwtkk"okpkocn:
extinse 25

512 Ogvgfqgnqi kc"fg"cej k| kVkg..".eqgt.gnc.t.g"2k" kpvgil

52 Uvwfkk"fg"hwpfcogpvctg"“"cpcnkvkeg"rtkxkpf
29

52.1 Kpvgitctgc"kpfkecvgtknqgt"hkpcpekctk"dp"uvt:
gegpqokeg"Vk"c"rgnctk|] tkk"vgtkv.gt.kecng30rtkp"vg

522 Cpcnk| c"tgncYkkngt "rgtkwtdcpg"Vk"c"itcfwnwl
T o T oS0 4 DO o OO 31

523 Ogpkvqtk|ctgc"vgpfkpNgngt"fg"fg|]xgnvctg"\V k'
fgvgeVYkg"c"uej kod tkngt tr.gl.ugt.kk Vv.g.0r.g8%tng"ucy

53 Uvwfkk" fg" hwpfcogpvctg" rtkxkpf" gticpk]| c
(151 1) PP PPPPRPRPPRR 34

5.3.1 Analiza infrastructurii rutiere Uutilizand GIS ........coooooi e 34

532 Cpcnk|]c"oqgdknkv Akk"\Vk"c'.ghkekgpNgk3ivtcpur




| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

6

62 Crnkecdknkvcvgc"rtcevke "V k.i.t.gegospf tk

533 Cpcnk|]c"crnkecdknkv ANAkk"vgjpgngi kgk" 1 KU"™" 3
rgtkgcfc"fgtwn tkk"nwet tknqgt.'.f.g. .eq.puv.BiweVNkg"c

534 Oqfgnctgc"rtgfkevkx "c"hnwzwtkngt"fg"vtchk
rutiere: Studiu de caz comuna SANANAIEI..........ceeeveeeeeeie e 39

54 Uvwfkk"fg"hwpfcogpvctg"rtkxkpf"rt4lvgeNkc

541 Cpcnk|c"ownvketkvgtkecn "c"ceegukdknkv Nkk"\
ogfgnctgc" k| qvtagr .nV k" cpcnkl].c. .f.g t.gNg.c.4l

542 Wvknk|]ctgc"vgngfgvgeVNkgk"ucvgnkvctg"d>p"oqp!
aerului: Studiu de caz- Impactul pandemiei COVID-19 in Municipiul Oradea................... 42

543 Kfgpvkhkectgc" | gpgngt"ew"xwnpgtcdknkvcvg"g:
NDWI). 45

544 Cpcnk|c"kpuwngk"fg"e nf.wt. . ."wtdc.pg .nd" pkxgn'

55 Uvwfkk"fg"hwpfcogpvctg"rt.gfl.kevkxg48V k" uwr

551 Crnkectgc"cpcnk| gk"urcNkcng"ownvketkvgtkcni
grvkog" f gl kKpX.g UV KNK.Go 48
552 Kpvgitctgc"ukuvgogngt"kphqgtocYkgpcng"igqgit:
cwvqgocv "J3p"rgnk.wkekng!.hkue.c.ng..ng.e.c.ng...52

56 Ukpvg|lc"tg|lwnvcvgnqgt"uvwfkwnwk"fg"ec]|] " K
instrument de SUPOrt deCIZIONAI ............uuuiiiiiiiiee e 54

CONCIUZIT e e e e e e 55

6.1 EqpvtkdwiNkk" gt k.i.k.p.c.ng.l.cn.g.l.cwv.qg.t.wnsbk

63 FktgeVYkk"fg"eqpv.kpwecit.g'.c'.egt.egy. .L.%nqgt

(2] ] [ToTe | == PP 58




| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Abstract

Rtg|lgpvec"vag] gy q vgbbkphqpmkmimmmmﬁdélgqltc
uwrqtv"cn" fg |x nv tkkkprxqgeuvlkg])gb[thkqm(wrpg%o
pgeguct " c" ocpcigogpvwnwk" vgtkvgtkcn" fg" nc"
ecosistem digital dinamic de tip uk uvgo" urciYkecn" f g(SDs®.rigt v" c
egpvgzvwn"wtdcpk| tkk"ceegngtcvg"Vk"cn"pgkn
904/2023), cercetarea propune o abordare inovatoare integrand rigoarea

o uwt vqgtkngt"fg"rtgekpkgpewghknggttkVokVkkkepk
Vk"oqfgnctg"eqorwvcyYkgpcn O

n
q

Rt gdngocvkettggpvittagpuv "Jdp"htci ogpvctgc"~dc

\lk"cukogvtkc"kphqtoc“lkqpan"ectg i tgxgec|
TgonpkcO" Nwetctgc"fgoqpuvtgc| "e "uvtwevwtc”
cadrulnormcvkx"cevwcn"guvg'kpuwhkekgpv "rgpvtw"w
ganWNkc"eNVtg g"ctj kvgevwt gpvgngqgi ke gzvk
ugocpvke "Vk"uvtwevwtcn " eqlphi®isdp(LADM pf ct f wnw
Metodologia de cercetare g u v g " ¢t v k e wnpiramid¢ n,Wwércurband etapete
fg"nc"cejk|k“lkc"ownvkoqfan"c"f2,csangon'|«p'It,Big*vgngf

Fcvec" \ k" XIK+"rnp~"nc"igpgtctgc"ewpqc\lvgtkk"
oquf gnagqi ke " g u v gchemag cqtpge| ggr pvwatevréxtifidg structura
minimal r t gr wu " fg " kpvgungdkgkt §keVYkk"fg"ectfkpc
de obiecte inteligente, oferind fundamentul tehnic pentru realizarea Digital Twin al

regiunii.

Xcnkfctgec" gzrgtkogpven . " tgcnk| cv "Zoeikp" kpyv
Ogvtgrgnkvecpg" Qt cf g avardd ca'rdper studiileude fumdanventdrec v ~
cpcnkvkeg"Vk"rtqurgevkxg"pgeguctg"cevwecnk]| t

1. Fkpcokec"geqgpqokgk" \Wilizarda telenicilonde w rgac e k v g t
mining\ K" c" hwpeNkgk" Tkrng{ Xu"M"rgpvtw"oqfgnc
wpkv ANk"cfokpkuvtcvkxgo

2. Qticpk| ctgc"vtcpurqtvwtkngt"uk"ogqdknkvcvg
T Cpcnk|c"oqgqdknkv Akk"Vk"c"ghkekgpVgk"vt

T Cpcnk|c" crnkecdknkv ANkk" vgjpgngi kgk" 1
eqpiguvkgk"rg"rgtkgcfc"fgtwn tkk"nwet "

rutiere
f Korngogpvctgc" oketqukown  tSKMOpefitdap c ok e g
prognoza traficului la orizonv " 4 2 2@40.\ k "
3. Monitorizareageqngi ke "Vk"oketgenkocvwn" wtdcp<

f Cpcnk|c"ownvketkvgtken "c"ceegukdknkyv’™
Jpvtg"oqfgnctgec"k|gvtgr "Vk"cpcnk]|]c"fg
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T Wvknk]ctgc"vgngfgvgeVtkgk"ucvgnkvctg"dp
c" ecnkv Ykk" cgt whnpdctal "paddemiéi ICQVIDIYy Th e c | "
Municipiul Oradea

1 Dezvoltarea unui protocol pentru decuplarea zgomotului climatic de
wtdcpk|]ctge"tgen "Vk"oqfgnctgc" Kpuwngk
indicilor NDVINDWIN KNDBI.

4. Politici urbane:

T cpcnk]|] gk"”™ urcNkcng" ownyvVvk eftndlamentadreac n g " * L
uvtcvgi kgk"kpxguvkNYkgpcng"

T Kpvgitctgec" ukuvgogngt" kphgqtocYkgpcng"
gxcnwctg" cwvgocv " Jpé inguederekasigun gk k kK ue
echit” ¥igcale\ k" rt gf kevkdknkvcvgc"xgpkvwt kng

Tg| wnvcvgnegdpehgkiteog v Kk kv g| c" egphaqgt dih sursea gkc" h
multiple gnkokp " uwdkgevkxkuown" 3p" rncpkhkectgec"
tguwtugngt "rwdnkegO" Nwetctgc"ug"hkpcnk] gc| "
cfokpkuvtcAkc" rwdnke . dverse dazaie pep GISpénpw ot wo g p \
i wxgtpcpN "dc.lcv "rg"fgxg]k

Wwp" eqpenw| kg. " vg| WK ufvggoogwpnu'vK gt g t ¢ ceNgktatpee|nk' plvg d
egngcpc"xgtvgdtcn "c"ocpcigogpvwnwik"ogVvdgfgplcn
de vizualizareintrwp " gt i cpkuo"f ki kven"rtgfkevkx. "gugp
dpvtg" rtgitguwn" geqpqoke. " gej kv cevgroowplkhge K& m
viitorului.

! =2

Cuvinte cheie:

Ukuvgog" Kphgt oc Yk gpdknugr'glod quirdpatttidkdengiitér¢dDie®),+ . "
LADM (ISO 19152), Digital Twin, GeoAl, Microsimulare de Trafic (SUMO), Evaluare
Cwvgocv ,"*CXO+
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1 Introducere

Contextul global contemporan este marcat de o succesiune de dinamici accelerate
ectg"korwp"qgq"tggxcnwctg"rtghwpf "c"uvtcvgi kk
climatice, presiunile sociogeqpqgqokeg. " wtdcpk| ctgc" pgeqpuvt
demografice Y ocpkhguvcvg" cvnv" rtkp" etgVvgtk" gzrngq
anumite regiuni Y r gqv" i g tc" ghgevg" ecvcuvtghcng" ct
Wt dcpk|]ctgec" gzeg X ."J3p"urgekcn. " guvg" cf

asupramediului,rg | wnvecv" fkp"fkokpwctgc"ftcuvke "c

citkeqng" Dp" ctgcng" eqpuvtwkvg"” Vk" htcio
kphtcuvtwevwt k k" \ k(KnartnikkPrackDkon, go23)t g| kf gpVkc

Vv
Y
u g
I
p
g
Xwnpgtcdknkvcvgc"ukuvgognqgt "wtdcpg™l8,tdnequv " g
g
h
c

g
k
k 1]

g
n

c"fgogpuvtcv"e "qgtcVlgng"fkp"dpvtgcic"nwog"
korcevwnwk" geqgpqoke" Vk"ugekcn"cn" wpwk" cuv
cxgtvk|]cv"cuwrtc"pgegukv ANkk"ec"| gpgng" wtd
xkkvgt"f kpcok@voridBankGroup, 8021 | k d k n

Wp" ceguv" eqpvgzv" guvgVgpgkeduewrtkRpg vgctg"
kpvgtfkuekrnkpct "rgpvtw" c" cdqgtf crnicpp'kddkfe” ¢ k
urbane, prin integrarea tehnologiilor digitale.

1.1 Definirea problemei

FgVk" UkuvgogngGeBgpaficgt okl kgpwhgygo
ghkekgpvk|]ctgc" rtqegugngt" cf ok
hwpfcogpvecng" ectg" dngejgc| " wv
Romaniei:

gpuvtcv" wp"rc
pkuvtcvkxg. "
knk| ctgc" nqt

T Htciogpvctgc"Vk"ecnkvcvgc"fcvgnaqt
T KpgtVkc"ogvqgqfqgngi ke~
f CdugpNc"oqf gngmxaetp'ufcgy cpecnk]| ™"

1.2Krgvg| gng"fg"egtegvctg"Vk"gdkge

Obiectivul generalc n" vg| gk" egqpuv " Jdp" fg|l xqgnvectgec" VKk" x
kphgtocYkgpcn"igqitchke"ec" kpuvtwogpv"uwrgt
tgi kgpen . "rtkp"eqtgnctgc" tkiqgtkk"igqgfgl|keg

public modern.

Obiectivul 1: Proiectarea wpgk" ct j kvgevwt k" fg" fcvg" i gqur
standardelor LADM (ISO 19152).

Qdkgevkxwn" 4<" Korngogpvctgc" rtgvgeqcngngt " f
c wv g o ¢ valgdritmt de deep learning
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Qdkgevkxwn" 5<" Ogfgnctgc" xkvenkv NYkk" geqpqgok
Spatial Data Mining.

Qdkgevkxwn" 6<" Rtgkgevctgc" wpwk" ecftw" fg" gx
eficientizarea politicilor fiscale locale.

Obiectivul 5: Oqf gnctgc" cpcnkvke " ¢c" kphtcuvtwevwtKk.l
ceegukdknkv AYkk"ownvkoqgfcng

Obiectivul 6: Ogp kv gt k] ctgc" fkpcoke " c" tg| knkgpi¥gk"
prognoza traficului prin microsimulare.

Obiectivul 7<" Gxcnwctgc" xwnpgtcdknkv Nkk" geqnaqi k
monitorizarea microclimatului urban.

Obiectivul 8<" Qr gt cYkqgpcnk] ctgec" ecftwnwk" fg" cpcn
instrument de suport decizional strategic.

1.30gvqgfgngi kc"igpgtcn "fg"egtegvec

Egtegvctgc"cfqrv " qg"ocgdvgjtgffcut+g.""odkozdvk p'rrpofk"ztgkfi q c t
o uwt vgtkngt"iggfg|lkeg"Vk"c"oqfgn tkk"ocvgo
dezvoltare. Fluxul metodologic cuprinde:

1 Etapa de documentare:Cpcnk| c" nkvgtcvwtkk"fg"urgekcn
european (Directiva INSPIREN k " p c (Oidigubnz. 804/2023).

f Gvcrc" gzr gtQolectaear cateloxk din surse multiple: ANCPI,
Copernicus/ Sentinel, SRTM, MERRA,OpenStreetMap, Google Maps, EMIS,
ANAF. Prelucrarea a fost utilizand ecosistemul QGIS (QuantumGISE gor ngvcv "
de platformele ArcGIS Online(versiunea map viewer classic), SUMO Gimulation
of Urban MObility r gpvt w" oket qukownctgc" fkpcoke "
Giovanni (NASAr gpvtw"gzvtcigtgc"kpfkecvgtkngt"f

1 Etapa de modelare: Cr nkect gc" cni gt kvokngqgt fg'' cpcnk
ngi ke  "hw| | {." kpkto kucrgcpifkwme tk ek kkveght ke n'™ "

1 Etapa de validare: Testarea modelelor prin studii de caz concrete in Zona
Ogvtgrgnkvecp " Qtcfgc." gxcnwecvg" rtkp" rtki
impactului rezultatelor asupra procesului decizional.

1.4Uvt wevwtc"nwet tkk"™"

in vederea studierii metodelor de aplicabilitate a sistemelor GISTp " f g| xgqnvctgc" n
vg|lc"guvg"qgticpk|cv "dp"Vcug"ecrkvgng."eqpeg
nc" hwpfcogpvgng"vggtgvkeg"nc"egpvtkdwiYNkkng"q

Primul capitol t gr t g| kpv "~ nwet t RIKO" Cuv
qr gt vwpk v c v gsistemeler kknpkh| g tt okek Yeograficenca instrument al
fg|lxgnv tkk" nqe Da gseméned, sunfigk & @ pdbikctivelg \ k

i kc

ogvqgfqgngq ‘egtegv tkkoO"

kpvtqgfwegtgec
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Al doilea capitol t gcnk ffgalkpvg| " c" uvecfkwnwk" cevwecn" c
gxgnwiNkc" egpegrvgngt" I KU. " ecftwn" ngi kuncvkx
Uoct v"Ekv{"Vk"Fkikvecn"VykpO

Al treilea capitol f gvecnkc]| " ctj kvgewwt cv'gh p nwknmog't o

g" eqpxc

W W
kpxguvkinpf" vtcp| kNkec" fg" nc" ogvgfgn
kg gtchlgvgdahk

rctcfkiogng" oqfgtpg" fg'vgagvogtvg'e d
senzorilor IoT.

Capitolul patru descrie instrumentarul metodologic \ k " ¢ ni gt k \algokitmifdeev k n k | ¢
iggrtgeguctg. "vgqgtkc"tgncAkkinkgddéelele dersqportyi k e g "
decizional multicriterial.

Capitolul al cincileat gr t g| kpv "pwengwn"gzrgtkogpvecn. " wp
hwpfcogpvctg"cpcnkvkeg"Vk"rtqurgevkxg"rgpvtw
piloniieconomic, k px guv&ddklgmplkcncVvg" Vk"ogf kwO
Capitolulc n " V cuukgpnvggev k | gc| ~ "eqpenw| kkng"igpgtcng. "¢
cng"cwvgtwnwk" Vk"rtgrwpg" f kt geulukcl ihskdment qct g" r
autonom de suport decizional.
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2 Stadiulcevwcn"cn"ewpqgqcVvgt kk

Ecrkvgnwn" cn" fgkngc" cn" vg|l gk" tgecnk|gc| " q"
gzrnqgtnpf gxgnwi¥kc" Ukuvgognqgt" KphgtocYkqgpcn
ctjkxctg"c"fcvgngt"e vtg"egc"fg"oqvqgtincpcnky
eqpvgzv" octecv" fg" g"oqthqgigpg| " wtdcp " cfgu
hwpfcogpvgc| " pgegukvcvgcec" vtcp| kYkgk" e vtg"
tkiwtqgcug"Vk"rg"vgjpagngi kk"fkikvecng"cxcpucvg
21 Ukuvgog" kphgtocANkgpcng" 1 gqitc

amenajarea teritoriului

Udcpk|]ctgc"eqpvgorgqtcp "tgrtg|lkpv "wp"t urw
geqpqoke . "dpu "iguvkgpctgc"ceguvgSisterhdlegenc o’
kphgtocYkgpcntgg'xiggawinkglplged " ceguv" fgogpkw" r
armoniza fluxuri eterogene (vector, raster, date statistice), transformand procesele

decizionale intuitive Tn politici fundamentate pe date . (Worboys & Duckham, 2004)

wp" ceguv" eqpvgzv." cfokpkuvtcYkkng" rwdnkeg!
ocpcigogpvwn" vgtkvgtkwnwk. " cxnpf"tgurqgpucdKk:]
qgrvkok|] "tkk"ecnkv Akk"xkgVkk"egv ANgpkngto"Ce
ecftw"ngikuncvkx"eqorngz."eg"tgingogpvgc]|] "v
eqgpuvtweNkkngt." iguvkgpctgc"” kphtcuvtwevwtkKk
igqurcYkcngo

211Ecftwn" ngi kuncvkx" \ k" ufggstustieaade Fkt g e
datesr cY¥kcng"

Ghkekgp?Vc" wpwk"ukuvgo" kphqgtocNkgpcn"igqitchek
depinde doar de volumul datelor colectate, ci, intrrg" o uwt " fgdegt okpc
interoperabilitatea acestora. " f g" ecr cekvcvgc"ceguvgt"fcvg"f
kpvgtrtgvcvg"wpkvect"fg'e vtg"fkxgtVk"cevgt k"
gogtigpNc"eqpegrvwnwk"fg"kphtcuvtwevwt " fg"f
abreviat SDI), dh k pkv " ec" wp" cpucodnw" fg" vgjpagnqgi kk_
wocpg"pgeguctg"rgpvtw"c"hceknkvc"cej k| kNkc. "
iggurcyNYkcngo

C

<

In Wpkwpgc" Gwtgrgecp ." ecftwn" pgtocvkx" uwrtago
geografice este stabilit de Directiva 2007/2/CE (INSPIRE - Infrastructure for Spatial
Information in Europe).

Vt cpurwpgtgc" Fktgevkxgk" KPURKT G*a dealizanpgin kunc A\ |
Qt fgpcpNc" |l wxgt pwowwti pk@t w1482 Ngigec" 3; 21423
Kphtcuvtwevwt kk"PcYkgpcng"rgpvtw"KphqgtocYkk?"
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

212Ecftwn"pgtocvkx"Vk"cfokpkuvtcvkx"Ddr

Implementarea directivei INSPIRE a incurajat crearea unei infrastructuri comune

rgpvtw" kphgtocYkk" urcNkcng" 2p" Gwtqgrc"™ Vk" 2p
Eqgqt fgpcvgtwn" korngogpv tkk" fktgevkxgk" Kpur
rgpvtw"Ecfcuvtw"Vk"Rwdnkekvcvgc" Kogdknkct " *

wp" cfokpkuvtcAkc" rwdnke " fkp" Tgqonpkc. " wvkn
iguvkgpctgc" cevkxgnqgt" Vk" gokvgtgc" cevgngt " f
legislativl-c " t grtg|l gpvcv" Qtfkpwn" pt0o" ;2614245. " ec
fot ocvgngt "1l KU"Dp"gncdqtctgc"fgewogpvcVkkngt"

213Ukuvgo" KphgtocNYkgpcn"Wtdcp

Gxgnwikc" rncpkhke tkk" wtdcpg" egpvgorqtcpg. "
tgenco "qg"vtcp| kVYkg"pgeguct "fg"nc"ukornc"ec
fg"kpvgnkigpV "urcANkcn 0" Tgcnk|]ctgc"wpwk"ocp
pt guwr wpg"eqngevctgc"Vk"ctogqpk| ctgc" wpwk"” xqgn
fkp" fqogpk gvgtqgigpg<" fgoqgitchkg. " geqgqpqgokoc
rtrgxqectg"c" hwpfcogpvcv"gogt i gp NI, definiuca g o wn wk
un ecosistem tehnologic bazat pe GIS, optimizat pentru automatizarea proceselor de

q
kll

cpcnk| ."oqfgnctg"Vk"fku(Ceknpmeta.'2008)k phqgt oc Vkk
Rt kp" eqgpxgtigpiV¥c" fkpvtg" I KU. " Dki " Fcvec"™ V k" I
gxgnwgc| " e vtg" rncvhqtog" ecrcdkng" u " uwuA\k
fgek| kgpecng" cfcrvkxgbyl[Cltk gp gatelenicitwhnithgal oct g "
gtcVgnqgt"kpvgnkigpvg. "egpvtkdwkpf"nc"etgctgec
egpvtcvg" r(ydietqly 2035y c p 0

22 Ukuvgog"kphgtocNkqgpecng"iggitchk
Crnkecdknkvcvgc"ukuvgogngt "kphgtocYkgpcng"ig
fkuvt kdwkv " c" fcvgndarVK"gf kvp"cpa e geloktpativkdg cv't fckhhke
c pcn o] & Droj , 2019) (Droj , et al., 2022)wpu " rncpkhkectgc. "
korngogpvctgc" Vk" ocpcigogpvwn" ukuvgrealzaqt " f g
doar prin organizarea \ k" kpvgi t ck phcd tleovdeSgkek mpftastructura de
transport\V k" f g" vt chkeO

Utilizarea GISV" r gt okvg" wtdcpkVvkngt" u " ghgevwg]| g"
xcnkfnpf"ogqgfwn"dp"ectg"q"pqw "uvtwevwt "rtaqgr
tgurgevnpf"rtkpekrkkng"wpwk"yqtcV"kpvgnkigpyv

230qfgnctgc"tgecnkv Akk"rtkp"ukuvg

Pncpkhkectgc" wtdecp " ogqfgtp " pgegukv™ " g" oqf ¢
ogfgnctgc"gdkgevwecn "*c"gngogpvgnagt™dxirke|g+™

11



| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

behavioral modelling). (Vanegas, et al., 2009) Prin intermediul sistemelor GIS, putem
ogfgnc"ownvkrng"curgevg"cng"tgecnkv Akk."rgp\y
fkhgt kvg"ectcevgtkuvkek"cng"nwokk"pgcuvtg"hk

24 GxgnwNkc" eqpegrvgnagqgt fg" I KU<™
tgncYkgpcng"nc"rctcfkiogng"Fki k

Gzrcpukwpgc"vgjpgngi kgk" kphgtocYkgk" Vk" eqowg
gzrgpgpiN¥ken " ¢c" xgnwownwk" fg" fcvg" igqurcHyK
kphtcuvtwevwtkngt" fg" octg" xkvg| ." ¢c" hceknk)
sistemelorGIS.Ceguvgc"cw"gxgnwcv"fg"nc"ukorng"dc| g"
ectg" ctoqgpk|gc] " kphgtocNkc" igqurciYkecn " ew"
cgtkcp ."ukuvgog"fg"rq|kYkgpctg" !l PUU"Vk"oqf g
o reprezentare tidk o gpukgpcn " fgvenkcv . " ectgpygwhkgy
multi-uect "V k" fkpeanpdkalo" ur c Yk q

gk

XNt hwn" ceguyv "gxgnwYkk" guvg" tgrtoanguvcyv"
Fki kven+. "ectg"urtg"fgqugdktg"fg"oqgfgngng"5F
fkpcoke "c" wpwk"cevkx" hk| ke"ucw" c" wpwk" dpvt

hnwzwt k" fg" fcvg" rtgxgpkvg" fg" nc" uoggpv|ggetVkk'gK g
(Grieves & Vickers, 2017)0 " Eqpxgti gpNc" | KU" ew" DKO" * Dwknf k
l gce "wp"tgn"etkvke"dp"cegcuv "gvcr . "cuki wt
fgvecnkw"cn"gngogpvwnwk"eqpuvt we (B&k&Rahman " nc " e
,20180 " Cuvhgn. "wp"Fkikvecn"Vykp"pw"guvg"fqgct"q"

fcvg" ukpetgpk| cvg" vgorqtcn"™ VK" urciNkcn." ec
kphtcuvtwevwtkk"uwd"uvtgu"Vk"u " hkinie@lergpv gl g
, etal., 2020)

Fw| kwpgc"fkpvtg"oqgfgnctgc"fg"vkr"Fkikvecn"VyKk,j|
vt cpuhgt o™ " ukuv g o gogrgfite kdimth-unt sinph kiesgument gde
inventariere intrwp " qti cpkuo" fkikven" xkwO0" Cegcuv " r
regionale capacitatea de a naviga prin complexitatea peisajului urban modern,
cukiwtnpf"qgq"fg|xgnvctg"fwtdklkem™ "Yd d |ké k' vemg ™ ¢ 'k

2.5 Concluzii

Skuvgogng"kphgtocYkgpcng"iggitchkeg"cw"gzvkpl
*ECF+"Vk"cng"ectvgitchkgtkk"cwvgocvg"*CO+. " f
Vk" rncpkhkect g" GlpK u vggooggpnkgk"" kxpcht gktcovegOK'gpcng " i g o
okitgc| " ceegngt cv-timendiogale,urkegrand elgrentekspetifice k

DKO"Vk"gxgnwnpf"urtg"ukownctgc"hkfgn "c"tgcn
ocvwt k| ctg"vgjpagaw'i kekndg'emgdtigadigkicog" f g"mUoct v"

ghgt " cwvgtkv Aknqgt" ngecng" Vk" tgikgpcng" kop
eqgorngzkvecvgc" rtgxge tkngt" cevwecng. " wtcpuhg
tguwtu "uvtcvgike "rgpvtw"fg|lxgnvctgc"fwtcdk

12



| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

3 Ctj kvgevwtc" hntehnologiiwf kg"" fcge"j otk gV"k \g K
implementarea unui sistem k p h g t o déstingt pupartului
fgek| kgpecn"2>p"fqgqogpkwn"fg| xgnv t

Qdkgevkxwn" ceguvwk" ecrkvgn" guvg" cpcnk]| c" cej
ogvgfgng"eqgpxgpVYkgpcng"fg"tkfkectg"vgrqitchk
tgecnkvagYgkO0" wpwwfigpVigk" kphgtocYeqgpumg" tgtyXi
colectarea k p h t g o, ci Inkmlamageimentul unor volume masive de date eterogene

*Dki "Fcvec+"Vk"dDp"gzvtcigtgc"ewpgcVvgtkk"rtkp
ceguvwk" ecrkvgn" gzrngtgc| " rkngpkk" drglj pgngqi
eqorwvciYkgpcn. " hwpfcogpvwn"igqgogvtke" Vk" ngi c
VRWp"hkpecn. "eqorgpgpvc"fkpcake "c"wtdcpkuownw

31Rctcfkioc" Dki" Fcvec" Vk" kpvgn
korngogpvctgc"ukuvgogngt"kphqgto
Dcvgng" igqgurciYkcng" cw" okitcv" fg" nc" hgtocvg

n
l gqgurcYkcn. "wp"eqgpegrv"fghkpkv"rtkp"ekpek?" fk
ew" kornkecYkk" urgekhkeg" d2p" f qogwlknyrk"vigg qf g| k
varietate, valoare \' ketidkcitate .

GIS Webservices = vieee..  Remote sensing
(Geoportals) : images
: Internet
Street view : - T Remote G
; " e BiG DATA E sensing 4 LIDAR
* L
Solinared) : H Environmental
estate ... Do SRR WSSO0 ¢ monitoring Data
advertising
Location based 20 and 30
services cadastre
: Social il o ;
Sccialmedia  ............. froernetraees BIM
! sensing data i
POl Sy infrastructure

Figura nrl Reprezentarea schematica a surselor de datéDroj , et al., 2024)

Vtcecp| kVkcel' KUVtkR"Ygdpgngi kkng"oqgqdkng"c"hceknk
ghgt kpf" kpuvtwogpvg" fg"cpcnk| " qgpnkpg" Vk" Ug
xcngtkhke "vgjpagnqgi kkng"fg"rqg| kVYkqgpecriti@" i nqgdc
fgurtg" ogdknkvcvg. "rkcAc" kogdknkct " Vk" fkpec
rtgxgpkvg"fkp"tgV¥gngng"ugekcng"c"eqpfwu"nc"c
ghgt kpf" g" fkogpukwpg" eqorqtvcogpvecnider ncpkh
ewcpvkhkecv" rt kp  "Algaitmigde gdep Iéamingt Ygkr ot pgc| nkgpov ~ " o q f ¢
ghkekgpvg"fg"rtgeguctg"Vk"cpecnk]|] "c"fcvgngt "

1 Analize multivgor gtcng" Vk" fgvKdyglhokbkpkbdbdct kerwyt
expansiunii urbane. (Zhang & Huang, 2018)
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

1 Fuziunea datelor: Combinarea imaginilor satelitare cu date 10T (Internet of

ijpiu+"rgpvtw"c"gxcnwc"xkvcnkvcvgc"wtdcp
eqphgto”"oqfgngnqgt " rt q.r(duang & Wany,208@ pi "V k" Ycp
1 Encukhkectgc"cwvqocGzVttiwgkgk| cokkyYypugogpn
c"tgVgngnqgt"twvkog(tigeétalw2019r gek | kg"t kf kecv O
3.2 Cadastru
Cevwcnk|]ctgec" \V k™ ogp“lkpgtgc"tgikuvtgnqt'ecfcu
gtcVignqgt"o qutpg pgegukv "g"gxqgnwiVkg"fg"nc"u
Yectcevgtk|cvg rtkpYegvwopfapRdvyog™ kg gtigKkwj

fcvg" urcYkcng" *UlI DF+0" Wp" ogfgn" fg" fcvg" ecf
standardele de interoperabilitate ( ISO 19152 - LADM) pentru a integra aspectele

|l wt kf keg. " i ggogvt ke dISO\-klitemagjamal qOrganieation *fod F + 0
Standardization, 2012) (Shahidinejad, et al., 2024)

Eqphgt o" egt egy (Aydinoglg,tet at., 25 pvgpf ct f k| ctgec" kph
kogdknkctg" guvg" egngcpc"” xgtvgdtcn " c" ocpci g
rtgegug" fgek| kgpcng" kphgtocvg" Dp"rncpkhkect
Integrarea acestui standard permite nu doar securizarea drepturilor de proprietate, Ci
Vk"g"cngectg"ghkekgpv "c"tguwtugnqgt"nkokvcvg
cuki wtnpf" wpkhqgqtokvcvgec"” Vk" hkcdknkvcvgc" fcv
legislatori.

321Ukuvgown"kphgtocYkgpcn"twvkagt

Integrarea principalele elemente rutiere intr-un mediu GIS permite modelarea fluxurilor

fg" vtcpurgtv" Vk" gxcnwctgc" uv tkk" vgjpkeg"
ocpcigogpvwn" ogpvgpcpANgk" Vk" r n(Baddal&kBaded, gc " kp
2021)

3.3 Utilizarea datelor din fotogrametrie fip ecftwn

urbane

VgngfgvgedYkc" c" gprqgdomimantokgkmct g nkég¥kkt u” " hw
date deschise (Open Data) wv k n k |-g ¥ T 'c 6 p ¥ tn ddmienii." Capgcitatea

ugp| qtkngt " fg" c" hwtpk|]c" fcvg" ukuvgocvkeg" cl
fqgqogpkk"xct kc "fg"nc"cpcnk|c"uejkod tknqgt"
rnp "nc"oqpkyv tgc" fg| cuvt gnaterendrilor' g x c nwc t
eqpvgzvwn" wt d wnwk" oqgfgtp. "vgngfgvgedtNkc™
rgpvtw" c" DJpA i g" oqgt hqgnqilok awrbangk tareh aunte Y k g p ¢
caracterizate printr-wp " f kuo" ceegngtcv" Vk" g" eqor ng:
(Zhang, et al., 2019)

rncp
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

33l1Ectcevgtk| ctgc"fcvgngt"fg"vgngfgvage

GxkfgpVkgt gct' dmpxgopwa™Mrmgdpvtw" dDpN¥gngi gihngc" ukyv
xgfgtgc"gncdqgt tkk"uvwfkkngt" fg" hwpfcogpvect
xgfgtgc"gncdqgt tkk"rtgkgevgnqgt"fg"fg|]xqgnvectg
vgngf gfwaneldaksgveen, et al., 2019)Cr nkecYkkng" fguvkpcvg" ct
fgl xgnvctgc"wtdcp "wvknk]| gc|] "fcvg"eqorngzg"
gdV¥kpg"tcrkf"Vk"kghvkp"wvknk]| npf"koci kpk"ucyv

332Kpf kek"urgevtcnk"wvknk|] cNk"2p"cpcnlk

Q" ogvqgf "eqpucetcv’ "fg"gzvtcigtg"c"kphqtoc“l
urgevtcnk. " gdYkpwNk"  rtkp"qgrgtcVYkk" ocvgocvke:q
Sentinel-4 + 0" Ceg\Vvkc"rgtokv" “eitincigicatod biatebricigsau"de g h n g e v
mediuuGzkuv "wp"pwo t"octg"fg"kpfkek"urgevtcnk
fkxgtug"curgevg"rtgewo" xgigvcAYykcfttguwtugmrdg?'
de poluare sau factorii climatici . (European Space Agency, 2023 PCUC. "h t ~ "cp +

3.4 F g v g sotliddagr Crowdsourcing

Implicareartq"gevkx~"c"egv Ygpknqgt "Jdp"rtqgfweNkc"f
uvtcvgi ke " rgpvtw" crnkeciYkk thvyctg"kagt
ogpkvqgqtk|ctgc" vtchkewnwk. " rnp " nc" rncpkhkec

uwu N k p wliférafeg tehndlogiilor mobile omniprezente, a fost teoretizat de M.

l ggfejknf" d2p" 4229" uwd" eqpegr v wn (Vblunteekeg hgt oc "
Geographic Information - X1 K+ 0" XI K" f ghkpgVvg"wvknk]|] ctgc"tg
umani voluntari pepvt w" et gctgc. " cucodnctgc"™ Vk" fkugol
(Goodchild, 2007).Cdqt f "t kng" fg" vkr"etqyfuqwtekpi " uwp
digitalecare d od kp'hgt ocYkk" dp" vkor"tgecn. "vtcpuhqgt o7
intr-wp"4yugp| gt "ugekcnyo"

3410qpkvgtk|]ctgc"ogdknkv Akk

Crowdsourcingt gr t gé gpyevctge" fg" kphgtocYkk" Vk" fcvg
mare de oamenipentruag X k f ¢ g hilc 'k keppgn'aggm gl kectngec " f cvgngt "i
fg"e vtg"wvknk|cvgtk"ectg"t urwpf"xgnwpvect" |
date n timp real de la dispozitive digitale precum telefoanele mobile . (Todd & Donihue

, 2021). Eqpvt kdwNkc" eqowpkv Akk" dp" rtgeguwn" fg
manifestat prin platforme de tip crowdsourcing precum Waze, Google Maps sau in cel
cn"ectvgitchkgk"egncdgtcvkxg"QrgpUvtggvOcr."
planificareateriv qt kcn 0" Cegcuv "gxgnwikg"rgtokvg"wtd
fgr Vgcue " nkokv tkng" cpcnk|gngt" uvcvkuvke
kphgtocYkk"urcNkcng"cevwcnk| cvg"2d2p"vkor"tgecn
fundamentarea unor politici publice adaptate dinamicii urbane contemporane (Indrajit,

et al., 2019).
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

~

Egtegv tkng" tgegpvg" cuwrtc" dodkp tkk" fcvgng
vgj pgngi kkng" fg" fgvgevctg" ugekcn " *ugekcn" |
fgogpuvtcv" e " cortgpvgng" cevkxkv Akngt" wocrg
cuwrtec wilgr cefectromagnetice ale elementelor urbane, acestea putand fi

eqtgncvg" ew" fcvgng" eqorqgqtvcogpvecng" gzvtcug"
ogfgng"ownvkfkogpukgpcng"cng"ywtdcpkuownwk?" e

35 Rt gnwetctgc"cxcpucv "Vk"gzvtceHN

Fcvgt kv "ectcevgtwnwk"htciogpvecv"Vk"gvgtagigp
vgngfgvgetkg" pgegukv " fgr Vktgc" -cupixeingngt " e
rtglgpv. "ug"wvknk|gc| "cniqgtkvok" f gpenkupvgnki
gzvtcigtgc"cwvgocv "c"vkrctgngt"urcikcngc<

T Tcpfgo" Hgt guv "™ N\ k" Uwr r g tRqg pXvgtew"qget n"cQuckehj kkepcgt " g*
vgtgpwnwk"ew"rtgek| kg"tkfkecv ™ 0

~

1 Deep LearningtRgpvtw" ugi ogpvectgc"cwvgocv "c"en f
din imagini VHR.

1 Geographical Weighted Regression (GWR)Rgp vt w" oqf gnctgc"tgnc?
nonuvcikqpctg"dpgegbphokegt Kk {Ya§Rakg2923p gf k wO

3.6 Concluzii

Uvwfkwn"nkvgtcvwt kk"fg"urgekcnkvcvg"tgecnk]| cv
kphgtocYkgpcn"oqfgtp" fguvkgpecvy fThkkxgrkokvkk" n
uwt u_ " N gucdesuhderizional depinde de integrarea datelor. Rigoareal k " r t ge k | k ¢
fcvgngt" ecfcuvtcng"” Vk" twvkgtg" vtgdwkg" ctogq
vgngfgvgeNkg" \V k" diwcrdwdspuccingk Rriacipaleleicapeugzicsant:
1. GxgnwKIKJE"rt kp" kpvgitctgc" kpvgnkigpiVgk" ct
autonomous GISt gf weg" uwdkgevkxkvcvgc"cpcnkuvwnw
fg"t urwpu"dp"ukvwcYkk"etkvkego

2. Vtgegtgc" nc" Ecfcuvtwn" 5F" Vk" uvcpfctfgng
oqgfgnctgc"eqtgev "c"kphtcuvtwevwtkk"wtdcp
3. Fcvgng" fg"vkr" XI K"*Yc|g." QUO+"tgrtg| kpv’
fgurtg"ogdknkvcvg"Vk"eqorqgtvcogpv"ugekcn"

Tn totalitate.

4. Eqt gnctgc" ugop vwtkngt" gngevtqgocipgvkeg"
fguej kfg"pgk"qt k| gpvwtk"dp"gxcnwctgc"ecnk
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

4 Ogvqgqfgngi kk" cxcpiugcoguugr'cNkcogt ok ¢t
eqorwvcAyYkgpcn~

inrwp" ogf kw" I KU"fguvkpcv"uwrgtvwnwk"fgek| kqgpec
kpuvtwogpvg" fg" fgugp. " ek" hwpfcogpvg" ocvgocyv
eqorngzg"fkpvtg"kphtcuvtwevwt . "rgrwncyYkg"\Vk

4.1 Paradigme eqor wvcNYkgpcng" Jp
fcvg"urciNkcng

gzvtceN

p"gtc"y4yDki"Fcvc"lgqurcYkcnYy. " xgnwown" kphqgto
clg"fg"fcvg"ecfcuvtecng" fkuvtkdwkvg"c" fgr V|
vecvkuvkeg" eqgpxgpVkagpxxamgddtRg pwit twe veg'i &2V t* cfi kgp™
cukxg" fg" fcvg. " guvg" pgeguct " wvknk]|]ctgc" wyj
wpg\VvkpiY¥gnqgt "(Knpwledge Digcovérygih Databages - KDD), proces in

wn" e t wktog'rftegy| ck"povk p'kgpvicr ¢ " et wekcn "fg"gzvt

kv'tuwe vwt knqgt "cpvgt kgt " p(dabkawe 2D18eSpre dedskbike'de g v g p V|
cvg" pqgqpurciYkcng. " fcvgng"iggtghgtgpiYkcvg" rt
cpkhguvecv "rtkp" hgpaqgogpeesacéigpurewtlizagreaqunag nct g " u
tjkvgevwt k" cnigtkvokeg”" cxcpucvgO" Vcdgnwn" f ¢
kuvgocvke "efcetvg™ wgjpklpe Kreqmcluke" Vk" egng" ur g
xkfgpV¥kkpf"ucnvwn"ecnkvcvkx"pgeguct"2p"oqfg

QC OO0 *+=0DDOCAarcE
(@]
—_
~—+

u
k

Data mining clasic Data mining spatial
Definirea Simplu predominant Complex<" ownv kf ko g
datelor cnhcpwogtke "\ 3D 4D)multtuect . " Xxge
Tgnc ANk k Explicite: aritmetice, logice Dependente de context:
sortare topologice, metrice, f k't ge %

dinamice, fuzzy

Organizarea Indexare n k p lsau tstruéturi Indexareur c Yk Eopu € R’
datelor ierarhice simple. tree, Quadtreg geohash).

Qr gt ¢ YV k k Locale Locale, focale, zonaleV k " i n q
Statistica Independent de context Autocorelare spaX c 1

i gguvcvkuvke’
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Fcvg"fg"Tcrqgctvg" dc|cvTgrtg|lgpv tk" it
asocieri logice densitate, modele de clusterizare
urcykcn 0"

Algoritmi divide-and-conquer, sortare Minim Bounding Rectangle (MBR),
structuri ierarhice, arbori de Indexare ur c Y,k @®@metrie
decizie clasici. eqorwvciNkgpcn

Clasificare Identificarea  clasei  prin Supervizate \i nesupervizate
similaritate p wo gt k e pentru date de teledecNe sau

encukhkectgc"dc|
eqpvgzvwecn O

Asociere \i 'twrctg" fwr Citgictg dccdkc
agregare identice ngecVNkgncAYkk" ur «
eqorwvciNkgpcn®

Tabell-EqorctcNkg"d2pvtg"fcvec"okpkpi " enc-+Ahkders, 2003)f cvc" okpkpi "

420gvgfgngi kk"fg"cpcnk]| "urcYkcn’”
a datelor

Principalul avantaj al sistemelor k ph gt ogYkgpeéhchkeg" tg| kf ™ " >p"

prezentaintrwp " oqf " wpkvct"cpcnk|c"fgvecknecv "c" vwvw

cu caracteristici geometrice geocodate, a celor non -geometrice/alfanumerice cat \i a
imaginilor.

Cpcnk|]c"urcYken "egpuvkvwkg"rtgeguwn"cpcnkuvk
ogqfgn tkk" tgecnkv Akk." rgtokAnpf " patgrusevct gc

gc"fkpcokekk"vgorqtcng."gxcnwctgc
g"oqfgng"khyd kevkxg"fg"vkr"yyjcv

4.2.1 Clasificarea imaginilor

Encukhkectgc" koci kpkngt"tgrtg|kpv "wp"rtgeg:!
ugp| gt kk"ogpwawoldnetl cy" cevghkn&vhgtog"dp"vgngfg

422 RelaNiur cd kcn

TgncYkkng" urcYkcng" eqpuvkvwkg" hwpfcogpvwn"
iggurcYken . " hkkpf korngogpvcvg" uwd" hgtoc"
kpvgtqiNtknqt"eqorngzg"fg"dc|g"fg"fcvg0" Ceg
moduluiincareentk v. Ykng"igqgitchkeg"uwpv"eqpgevcvg"u
gzvtcigtgc"gdkge gnqt"ectg"ucvkuhce"q"cpwokv
fg"tghgtkpy "*uc gdkgev"fg"kpvgtqgictg+0
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| ¢ x(Dioj) Gabrielaf Uk uvgo" kphqgt ockigkigwptcwmd d mwg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

TgncYkkng" urcNkcng" rqv" hk" egodkpcvg" Vk" kpvg
operatorilor logici (and, or, not ) pentru extinderea \ k " treaht kgpnlor pdotku a
cukiwtc"qgq"kpvgtrtgvctg"rtge(Ramiell200) eqgt gpVv

C
4221TgncYkkng"vgrqgngqgi keg
4222TgncYkk"ogvtkeg
4223TgncVYkk"fktgeNkgpcng

4.2.3 Metodologii de geoprocesare pentru date vectoriale

QrgtcNkkng" fg"iggrtgqeguctg" tgrtg| kpvDii ogvqgt
rwpev" fg" xgfgtg" nqgi ke. " ceguvgc" rqv" hk" encuk
iggogvtkgk" Vk" cvtkdwvgngt." cxnpf " (ovmc& qi k k"
Murayama, 2025).

Familie Scop principal Algoritmi Analogia mc v goc

Hknvt g" ur Extragere | Clip, Difference Hknvtctg" r

Decupare egpf kKNYKkKk" v

Suprapunere Combinare de Intersect, Union, Qr gt c Yk k" rc
ngi ke  "*(kphqgt oc N Symmetrical LM w+

Difference

Cpcnk| ~ " {Proximitate / Buffer, Dissolve, Cpcnk | c" rt

\'k" Ci t gi ¢ Generalizare Convex Hull intrinseci ale
geometriei

Tabelulnr. 1IEncukhkectgc"qrgtcVkkngt"fg"iggrtqgeguct

Filtreleur cYkcng"tgrtg| kpv "grgtcYkk"ectg"ceNkqp:«
gzvt i nppfvVkiwdYk"h t "c"etgc"iggogvt Qkin& gk " f k|
Murayama, 2025)Or gt cYkwpkng" fg" vkr" Qxgtnc{"tgecnewr
tg|lwnvecvg. "igpgtnpf"gpvkv Ak"pgk"cng"e tqgt"c
uwt.u

Intersect A . B Etggc| " wp" Geometria este A, B.
*Kpvgtu*Kpvgtuect g" edpar 2okgeg Tabelul de atribute
comune dintre straturile e q p Vadripwele de la

C"Vk"DO A\ Ke'la B.
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| ¢ x(Dioj) Gabrielaf Uk uvgo" kphqgt ockigkigwptcwmd d mwg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Union A B Etggc| " wp" Geometria este A B.
(Unificare) (Reuniune) ectg" e q poat& Tabelul de atribute
geometrile f kp" C"eqpVYkpg" cvt
ltcpkYgng" C" Vk" D." ew
recalculate in zonele de ceqnq" wpfg"
suprapunere. suprapunere.
Symmetrical C" w%abD(A Et ggc | T wp " Geometria este C" w."
Difference “B)\(A, B) ectg" eqp?VNkpogTabelu de atribute
*Fkhgtg cr c tluNAksauluiB,dar eqpYkpg" cvt
Ukogvt k NU ambelor simultan. C"\Vk" DO
Tabelulnr.2Qr gt cVkk"fg"gxgtnc/{
Tnimagineafg"ock“lqu"rtg| gpvﬂo"q"eqor ctcYkg" xk| w
octecv"ew"]j c\lwt~"tg| wnvcvwn"qgrgtcNYkkngt"Oo
Kpvgtugeitkg Reuniune FkhgtgpiYc" uk:

Figuranr2 Eqorct cNkc" xk| wen™ "dpvtg"qrgtcAkknyo,RPy) gt ugevkg. "
Pt geguwn" fg" iggqrtgeguctg" vtgdwkg" u " kpvgit

vagrgn,giciev " rg" fghkpktgec" wpgt " vgngtcpig" fg"
nkokvgng"eqgkpekfgpvg"uwpv"vtcvcvg"ec"g"ukpi w

424Cpcnk| c"fg"hquocYkkhcitgictg"

Or gtiledleksuprapunereka n kt|ggncc|“l~kk ng" fkpdtQratvce tkkvt kg T &
c" hgtogk" \Vk" cintgq rcttdaglg‘tmsemmauhmskngur strat. Acestea

vtcpuhgt or g puwttwe"vevhteqcvg" dp" gxkfgp“{ og" cpwi
rtqzkokvcvg.""q"ecvgiqt kg" e(@aSiva, et'au 2005) f kuvt k d

Sub-familie Tntrebarea la Unealta Eg" c p ¢ n | Rezultat

ectg"t uRt kpek (Proprietatea
Kpvt kpuge”~

Proximitate $ Eg" ug" Buffer

apropiere?"

kYkc"\VkO arie de
Yk woO Kphnwgp-
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Agregare "Cum pot grupa Dissolve Crctvgpgp?iNUn strat
elementele ecvgiqt kg" simplificat,
similare?" de atribute). generalizat.

Hqt o~  "Care este Convex Fkuvt kdw? k Limita
amprenta unui  Hull \Vk" gzvkpf gzvgt kgt
grup?" set de obiecte. grupului.

Tabelulnr.3Encukhkect gc" qrog"t hcaitkakaonkg"t " kf "g" fcgp"ceniktjgi ct g

4251 gquvcvkuvke’

l gguvcvkuvkec" eqpuvkvwkg" wp" ecftw" cpcnkvke
iggtghgtgpYkcvg" rtkp" kpvgitctgc" ngecYkgk" gp
uvcvkuvkeO" Urtg" fgqugdktg" fg" uvcvkuvkec" eq
modelec | ~ " uvt we wwtocr'qaca YKo " rt gegugngg'tr t' kdpce| knr pkfy
xctkcdkngng"fkp"xgekp vecvg"vkpf"u "rtg|lkpvg"

CO"Cpcnk|]c"fkuvtkdwNkgk"rwpevwecng"rtkp"hwpen©
DO" Cwvgeqtgnctgmttingr cYkecn "Vk"jqv

426 Ogfgnctgc"kpegtvkvwfkpkk"Vk"c"kor't

Rncpkhkectgc"wtdcpN"\lk"tglkqpcn ug eqphtwpv

uwpv"pgvg"*fkuetgvg+. "ek" rtg|kp | gpg" f g"

xgigvc“lkgk."ctkkng"fg"kphnwgp“{ gegpqoke +(
ucw 3+."oqunct

opgt gc| ~ " ew" xcnqgt k" dkpctg *2
utilizarea Logicii Fuzzy (neclare),v g gt gv k| cv " f

CO"pre“lkk"fg"crctvgngBaIné"Vk"encukhkectgc"HW
DO" QrgtcYkk"Vk"tgncYkk"urcNkcng" hw]| | {

4.3 Modelarea infrastructurii rutiere in GIS -T

Oclqtkvcvgc"ukuvgognqt"IKU"nwetgc|~"jp"UKUVn
wpfg"fkuvepNc" fkpvtg" fqgw "gdkgevg" guvg fgvg1
urcYkw" ecnewncvg"rtkp"fkuvcpic" gwendastkcp 0"
fkuvecpY "vtgdwkg" ecnewncv "rgpvtw"vtckgevaqgtl
segmente orientate care definesc grafuri.

CrnkecWkKrkgp'vighkd gc | ~ g"fcvg"igqgqurciyNkec
uvtcfcn "ew"vgcvg" kp Kk ng"fgurtg"vtchke
nkokv "fg"xkvg]| " t g kk"f g" wtdeiftdes,. " gngo
fct"Vk"ew"g"octg"xctkgvecvg"fg"kphgtocYkk"2p
trafic etc. (Wuest & Mioc , 2007). (Droj & Droj, 2020)

"dc| gng"f
hgt ocVYkk
uvt keNkk'
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

4.3.1 Algoritmi de rutare

Ani gt kvokk" fg"twvctg" wvknk| cYk" kpkNkcn" fgct"
Ctel KU. "cw"fgxgpkv"egng"ock"eqowpg"crnkecHNkk
gdnkicvgtkw" nc" vgqcvg" ocVkpkng" ogfgtpgeO" Fgvg
fguvkpcNkg"guvg"rtkpekrcnc"fqtkpy "pw"pwock"
korgqtvcpv "rgpvt w"(Michek R85 k ng" f g" wti gpnN~

4.3.2 Determinarea drumului de cost minim

Fgvgtokpctgc"ftwownwk"fg"equv"okpko. "r
tgcnk|]gec|] "rtkp"cfcrv t k" f(Rikstya, 1059 cng" c

4.3.3 Determinarea fluxului maxim

Utilizand metoda FordT Fulkerson se pot identifica gaturile de trafic cauzate de
ecrcekvcvg" ock" octg" fg" kpvtctg" dp" pgf™" fgen
traficului.

434 KphnwgptV¥c"vtcpurqtvwnwk"rwdnke" cuw

RgrwncNkc"grvgec| "cuwrtc"oqgqfwnwk"fg"fgrncuct
transport in comun luand in considerare aspecte geografice, cum ar fi apropierea de

uvcYkkng"fg"vtcpurqtv"nc"rwpevwn"fg"rngectg'
ewo"ct"hk"htgexgp?Nc. "fwtcvc"fg"fgrncuctg. "ci

Eqphgto”" ogfgnwnwk" geqpgqoke" wtdcp. " fghkpkv" f
cngig"ngewtkng" fg"ec|]ctg."ngewn"fg"owpe " \k
minimum costurile (Masahisa & Hideaki, 198200 " Rgpvt w" c" gdYkpg"g" koc
eggc"eg"kphnwgpNgc| "vtchkewn. "ocvgocv-kekgpk
cw" rtgrwu"u "eqpuvtwkcue "wp"ogqfgn"uejgocvk
ukorng"gngogpvg"f kp" k pragspoadwpuldiczvpgc " f kpvtg"vtec

wp"eqgpenw| kg. "rgpvtw"c"tgfweg"pwo twn"fg"oc)\
eqpfwe"guvg"qgrqtvwp "tgfwegtgc"vkorwnwk"pgeg
in comun astfelincatu "f gxkp "ownv" okbtwkéfhgyéngvncuctg"
hcrv"eg"ug"rqcvg"tgecnk|c"rtkp"etgVlvgtgc" pwo
okl ngcegng" fg" vtcpurgtv" 2p" eqowp" rtgewo" \
(Verbavatz & Barthelemy, 2019)( Buchanan, 2019)
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

4.4 Arhitectura GIS ca sistem de suport a deciziei in dezvoltarea

regional”
Wp" ukuvgo" urcYkecn" fg" uwrgtv" cn" fgek]|] kgk" t ¢
eqorngz. "eqpegrwv"rgpvtw"c"cukuvc"fgekfgpAVNkk
structurate.

Ct j

w
ngecng"Vk"tgi kgpcng"kpvgitg
dt wvg"nc"ewpqcVvgtgc"uvtcvgi
c
e

1.

Modelare
Planificare

=

Analiza

Standarde si|politici

Figura nr3 Structura unui sistem de suport a deciziiloDroj & Droj, 2010)

kvgevwtc" hwpedYkgpecn "c¢" prk"ukuvgo"urcNk
c

C
"vitgk"rkngpk"h

I

ke <
Sistemul de management al bazei de datecaret gcnk| gc| ~ " hw| kwpgc
c"fcvgnqgt"igqgurciYkcng" *ecfcuvtw. "tgVgng"c
datenonur cYkcng"gvgtqgigpg"*kpfkecvgtk"hkpcpe
Baza de mq f g n @p cinkk"| ~ " *tODOtUg| kpv " pwengwn" cpcr
kpvgchcgkkvokk"fg"cpecnk]|] "urcykecn . "igquyv

ownvket kv g t(Matcrewski® RIENErC201%5)

KpvgthcYc"fg"fkcnhydé & RrkR wokd [we'nkd wd tge etk vgp g
ogfgnwn. "vtcpuhgtonpf"tg| wnvcvgng"ocvgocyV
Vk"ectvgitchkeg"ceegukdkng. "hwpfcogpvnpf "

Ceamait gdwuv " ogvqgfgna@iwhg'k ¢ gk opgohdareen| deciziilor

urcigengTtigp kgpivt ¢t gec" | KU" ew" rtgeguwn" fg" kgt
Hierarchy Process - AHP), prin descompunerea problemelor complexeintr-q " uvt we v wt
kgtctjke . " vtcpuhqgtonpf" gxcnw tkng" ecnkvecyvk:

riguroase. ( Nguyen, et al., 2020)
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

Rt geguwn" fg" cpcnk]|] " ownvketkvgtkecn " urcHyNkec
ogvgfgngi ke" tkiwtqu. " ectg"vtcpuhqgto " etkvagt
wto vgctgng"gvecrgs<
1. Fghkpktgc" etkvgtkkngt"ectg"o uqgct "itcfwr
tguvtkeNkkngt <
TEt kvgt kk"ectg"urgtgue"ucw"fkokpwgc| "cfg
hcy "fg"wvknkv NYk."ceegukdknkvcvgc"twvkoc

fTguvtkeYkk""d&Eqpouypppegt " gzenwf " cpwokvg"
motive legale sau tehnice (ex: arii protejate, zone inundabile).

2. Uvcpfctfk|]ctgc"ucw"pgtocnk| ctgc"etkvgt kkn

fgreqorctcdknkvcvg"*fg"tgiwn "kpvgtxcnwn"
fg"vtcpuhgtoctg" *ueqtwtk"fg"wvknkvcvg+."r
eterogene.
3. Fgvgtokpctgc"korqtvcpV¥gk"etkvgtkknaqgt rtk
q"rqpfgtg"ectg"tghngev "korgtvcpy¥c"uc"tgn
4. Agregareat g| wnvcvgngt"rtkp"eqodkpctgc"j tANknc
gdVYkpg"wp"ueqt"hkpcn"fg"cfgexctgO"
Kpvgitctgc"cpecnk| gk"ownvketkvgtkecng"dp"ogf kw
un demers reactiv intrwp wn " r t gc ev Kk x ofdrikd"t \kti @ u rgat” gopcw g o c v |

hngzkdknkvcvgc" pgeguct "rgpvtw"c"iguvkgpec" et
fwtcdkng. "cuki wtnpf"e "fgek| kkng"cfokpkuvtecyv
ownvkfkogpukgpecn "Vk"gdkgevkx 0

4.5 Concluzii

Kpvgitctgc" rgturgevkxgk" urcNkcng" ew" kphqtoc

integra dateleintr-g " hqt o~ " wpkvct . "fggctgeg"cnvhgn"rqgoc

fkp"rgturgevkxc"eqtgevkvwfkpkk. ".egpukuvgpnyNgk

Cpcnk|]c" urcNkcn . " ukoknct" cpcnk]| gk uvcvkuvl

rtqgitcocvg. "dpu "t urwpuwn"guvg"qhgtkv"ejkct
pe

q
Dpfgrnkpkvg. " cw" hquv" hgtowncvg" k
) k

\
complete0" Gzcevkvcvgc"crctgpv "c"wpwk"t urwpu"pw
DpN¥gngig"tg|] wnvcvwmn" UKV ggoz'gfog nkvp H dtkpavtk k" i g«
ewpqcVlVvgo" ecnkvcvgc" fcvgngt" ectg" uwpv" kpvtg
algoritmiidk p" ur cvgng"rtqgegu tkk"fcvgngt"rtgewo" \ k
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

5 Ctjkvgevwtc" wpwk" Ukuvgo" Kphgtoc
hwpfcogpvctgcec" fgl| xqnvMgtvktkg'rvgotkks v
Oradea

Ecrkvgnwn" fg" hcY " eqpuvkvwkg" rkngpwn" gzrgtk
gorktkeg" c¢c" ecftwnwk" ogvqgfqgngqgi ke" rtgrwu" rt
KphgtocYkgpecn"Wtdcp"*WKU+"nc"pkxgnwn"\gpgk"O

51 Qdkgevkxgng" uvwf kwnwk" fg" ec| " \
pgt ocvkx’

Rwpevwn"fg"rngectg"dJdp"eqgqphkiwtctgc"ukuvgownw
ew" pgwn" ecftw" pgtocvkx" kpuvkvwkv"rtkp" Qtf kp
uvwfkwn"fg"ec|"tgurgev "rknqgpkk"fg"kpvgtaqgragt

a Wpkvcvgc"fg"tghgtkpN "urcykcn <"Vgcvg"ugyv
chkqpcn"Uvgtgqitchke"3;92"*GRUI"5:66+."c
eqtgn tkk"ew"rncpwtkng"ecfcuvtcng"qghkekcn

b. Formatul de date: Utilizarea containerului GeoPackage (GPKSS) ca standard
fguej ku. " hceknkvnpf "™ uej kodwmnm"tf g"rikmpghdtgd &
topologie sau atribute.

ke <" Korngogpvctgec"

c. Uvecpfctfk|ctgc™ gocpyv
e kk" hwpeNkgpcng"c" owpke

c ug
cnkpkgtgc" | gpkhk t
de utilizare a terenului.

511Kfgpvkhkectgc”" nkokvgnqgt uvtwevwt kk

conceptuale extinse

FgVk" Qtfkpwn"pt0o" ;2614245" uvcdkngVvg"q" uvt w
vizualizare, acest set minimal este insuficient pentru realizarea planurilor urbanistice
pesuportGISew" cvnv"ock"rwNkp"rgpvtw"korngogpvctgc
deciziei.

Uejgoc"gzvkpu "rtgrwufgpopveg]gppt"nwetctg

Figuranrar t qr wpg" g"gpvagnqi kg"urcYkecn "eqorngz ."e€
a straturilor tematice, introducand concepte de modelare multi-u ect ~ . " hw| kwpg" j
(vectort cuvgt +"Vk"kpvgitctg"KgV"dp"vkor"tgcno

Ctjkvgevwtc"gzvkpu "c"ukuvgownwk" guvg"uvt we\
tgncVYkkc<
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

A . Encug"”" fg" qdkgevg" r wpevwc mMgdurik lsiStemgjui suntk " f g " ¢
tgrtg|lgpvecvg"rtkp"ecrgvgng"ugiogpvgngt" fg"
urbane

B. Encug" fg" qgdkgevg" nkpkctg"ukuwgdvwym'cd gk pgug"V\
kphtcuvtwevwtc" ec" rg" wp"itch"vgrgnmnke" eq
tgncNkk" f g)pequgigo kpivkgg" f g" uvtcf " fkuetgvg. "
rtgrtkgv Nk"fkpcokegO" TgV¥gngng"gfknkvctg"u
kpvgitcvg ew" ugp| qgtk" Kgv" fg" rtgukwpg. " fg
rtgfkevkx 0" Fg" cfugg owtpagmu r' gttgv¥'greween k e " guvg f
nkpkctg" eqgt gnickv'ge'cerwc"ehkt vgcevxggcp"Vock | ngcegnqt " f g"

C. Encug" fg" gqdkgevg" rgnkigpentdqdghdatggd"g g ka
kpenwfg" nkokvec" wpkv Akngt" cfokpkuvtcvkxg'

vgt kvgt kcng" fdadetgenbrigetdé tip parcéleNWV Ten.”"f kt g" rt gewo
derivate precum parcele intravilan * " e w" uc w" h "~ tparcurergspeativ ¢clasee \ k k + .
fgtkxcvg" fkp" eqpuvt we Kk k ®ropangra wnplenentarea e n ™ f k t
wpgk" ngi kek" fg" chkelcctt g+ <c"f e wkkwx™ V' k*nogw nfvgk” v k r
complexe:e n ~ fpundtekde itteres (POkuri) .

D. Encug" j kcanplurifsg ¢t ¥k € ng" *demgrg a gegtiora demdmenele cu
xctkcYkg"egpvkpw "rtkp"wvknk|]ctgc"fcvgnaqgt "
fkurgtukc"rqgqnwcpVkngt."kpfkek"urgevtcnk+"23y
administrative : UAT, zone intravilan/extravilan, dar \V kw'p k v~ Y kng" vgt kvq
tghgt WgT+""rtgewo"Vk"| gpkhke tkng"urgekcnk|

k"] gpg" hkuecng

E. Kpvgitctgec" hnwzwt kngt " KqWK wvkg ocw'nc' vgtzkvdkwpwd' nvgtt

gpvkv AYkng"hk| keg"dp" qdsgegzerogldTk pvgnki gpvg"r

T Mobilitate: Ugp| gt k" fg"vtchke"corncucNk"rg"ugi oc¢
monitorizare n timp real pe vehiculele de transport public.

T WkngpRkegt k| ctgec" uv tkk"tgy¥gngngt" *rtgulk
incidentelor.

F. Baze de date nonur c 8:khckngect g" gpvkvcvg" iggogvtke”
rtgxgfgtkng" Tgi wncogpvwnwk" Ngecn" fg™ Wtdcp
juridice ale zonelor cu regim special.

G.0Ogfgnctgc"tgncYkkngt":Vk"c"kpvgitkv AKkk"vaqgr

1 Cardinalitate (1:1, 1:n): asocieri biunivoce (1:1) respectiv asocieri ierarhice (1:n)

1 Oq\ v g flkherigahce): Wv knk|] cv ™ " rgpvtw" ufadgjididc nk| ct
rtqrcictgc"cwvgqgocv "c"cvtkdwvgngt"eqgowpg?O

T Eqor q| k Vagrggarel E'ghkpgVvg" fgrgpfgpi¥gng" gzku
egpukuvgpil¥c"dc| gk"fg"fcvg"dp"ec|wn"oqf khk
1 Predicate topologice (Contain, Cross, Overlap Utilizate pentru implementarea
regulilor de integritate a planului.

Rt kp" cegcuv " uvtwevwt " gzvkpu ." U
c

vgown" K
fkpcoke "fg"vkr"Fkikvecn"Vykp."ecr n~"u’

kK u
dk "t g
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| ¢ x(tDkoj) Gabrielat Uk uvgo" kphqgt oceckikugwtcwd g mvg"i u verhcktev'" ¢ n " f
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eqphgto" Qt f kpwnwk" ;2614245+. " ek"Vk"u "ukow
gegpgqokeg. " fg" ogfkw" Vk" fg" vtchke." ghgt kpf"
hwpfcogpvctg"cpcnkvkeg"Vk"rtqurgevkxgoO
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| ¢ x(tDioj), Gabrielar Uk uvgo" kphqgt ocKikuwptcwd d mw'i dwrhdktev" cn"fg| xgnv tkk"ngecng"Vk"

LEGENDA ! !

UAT PARCELA EXTRAVILAN

puncia — R —
. LSS =TT EXTRAVILAN TP T
T polini CROSSING ,g,:;,..,a{ § . +cadaster no: float
o’ g H——————< +area:float - =

+ype:string

. poligoaneiasi

campuri/ari

. atribute

Zone protejate
tip zona

UTR
Strada INTRAVILAN
+name: string *+name: string
+name: string apopiiaton: int ACGREGARE e +population: int

+length: float . +area: float 2o
+area: float Composition Zone functionale
1 +name: string | 1~ s
1
AGREGARE:

Composition
ip zana

s _|
/ PARCELA INTRAVILAN
Segment de strada

+area: float

+length: float +cadaster no: float
”””””””””””” 21 +type:string
senzor laT
CONTAIN CLADIRI
+address: string
TRANSPORT PUBLIC CONTAIN. | +fioors: int
CONTAIN +name; string
senzori loT Association
Inheritance
RETELE EDITILITARE (N
CONTAIN i Assaciation
+type: string
senzori loT [ Inheritance
/! PARCURI
+name: string
+area: float

FiguranrdUej goc " eq mégwgquhi‘bimaﬁe‘plge@gl‘bt Ty gpvtw" afgrenek V wf gk hgpthg| bwpt éditiger(gvncctdgcﬂempwfnkvkeg" \ k'
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5.1.2 Metodologiaf g" cej k| kY¥kg. "eqtgnctg"Vk"kpyv

Fluxul metodologic este structurat pe trei paliere fundamentale:

A. Cej k| k V-prackshrea’Rttkgoc " gvecr " xk| gc| "eqngevctge
ectcevgtk|cvg" rtkp" tg|lgnwNkk" Vk" htgexgp\Ng
vgvgegphytokvecvgec"ew"rtgkgeltYkc"ghkekcn " Uv

a. Fcvg" fg" 2pcnv " rtgek|] kg<" Rncpwt k" ecf cu
kpvtcxkncplgzvtcecxknecp+" Vk" tgN¥Ngng" gf knk\
cfokpkuvtcNkc"ngecn’

b. Fcvg"fg"vgngfgvgelYkg<"Hnwzwtk"fg"koci kpk
eqgpuvgncNYkkng" Ncpfucv" *PCUC+" V k" Ugpvkpg

igpgtctgc"” kpfkeknqgt" urgevtcnk" Vk" cpecr
oqgt hgnqgi keg"Vk"lgi."ceqrgtktkk"vgtgpw

cEqorqgqpgpvec" fg" vkor " t gletegrardakfluxuriigrpde dig k" uqe
crowdsourcingr t gxgpkvg" fkp" rncvhgtogng" Yc| g" \
eqtgncvg" ew" tgVgng" fg"ugp| gtk" KgV" * KpvV(
infrastructurii critce. Ceguvg" fcvg" rgtokv" vtcp| kVkec
K

ctjkvgevwt " fg" vkr" Fkikven" Vykp. " ghgt k
kpuvcpvcpgg"c"tgVigngnqgt"fg"vtcpurgtv"\Kk
managementul urban.

B. Corelareat gnc YN gpaumc™kecn " c" k p hPRrdcesal tekchralaget " g v gt
fgr VgVvg"ukornc"cn vwtctg"c"fcvgngt." xk]|n
eqgorngz. " Dp" ectg" tgncNkkng" fkpvtg" gdkgeveg
cardinalitate V k " ngi ke "uvtwevwtcn O

c. Xcnkf cawtc "Wckt"g ¢ " peqtnu g garpntkcenformitatea cu standardele
t ki wtgcug" korwug" fg" Qtfkpwn" pt0" ; 2614245" \
INSPIRE:
a. Xgt khkectgc"kpvgitkv Akk"uwrtchgY¥gnqgt <"
A Eliminarea poligoanelor parazite (Sliver Polygons:
A Excluderea suprapunerilor (No Overlap9
A Xcnkfctgc" eNg@apk pwk v ™ Nk
b. Xcnkfctgc"egpgevkxkwttipl'tg
c. Cwfkvwn"eqpukuvgpiV¥gk"nqgi ke
Vk"cvt kdwvgc<
A Xgtkhkectgc"wpkekv Akk"
A Validarea incluziunii ierarhice

"%

d Vg Ak gutv'’kniktvc |
g"Vk"c" kpvgi't

5.2 Studii de fundamentare analitice privind dinamica
gegqpgqoke "Vk"wtdcpkuvke’

Ceguv"rcnkgt"cpecnkvke"xk| gc| "fgetkrvectgec"fk
sociogegqpgqokek" ew" i ggogvtkc" ecfcuvtcn . " ghgt kj
xcnkfctgec"uvtcvgi kkngt "fg"fg|lxgnvectg"wtdcp’
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521Kpvgitctgc kpf kecvgtkngt" hkpcpekc
Ogfgnctgc" xkvenkv ANkk" gegpgokeg" V|
tehnici de Spatial Data Mining

Qdkgevkxwn" ceguvwk" uwdecrkvgn" guvg" fgoqp
fcvc"okpkpi"d>2p"eqtgnctgc"hnwzwt knqgt"fg"fc
ca model experimental sectorul turistic din Romania.

Cpcnk|]c"fkuvtkdwYkgk"ur cYkcngFigutamdk'vi gkaxgt ™ d
fglxgnvectg" kpgicn "c" kphtcuvtwevwtkk" vwtkuvl
wpkv Yk" cvgkpikgvkecwkx " ug" qdugt x " wp" hgpgoc
Eqorcpkkng"vwtkuvkeg"vkpf"u "ug" edpedgpwtgd |gd "
patru clustere specializate. Cegcuv " fkuvtkdwYkg" pgwpkhagt o
cevkxkv Ykng"geqpgqokeg" uwpe " kwthn'wgwne'vge k'gd e
cnvg"ugevqctg. "igpgtnpf"|gpg"fg"xkvecnkvcvg"Kk
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FiguranrfSRwv gt gc" fg"ewor tctg"c"ugtxkekknaqgt "(Drgjecal, 2@ gpv " xu" ce

Cpcnk|]c"iggurcikecn "ocetqgqgeqpqoke "rtg|gpvecy
instrument de suport decizional permite:

T Kfgpvkhkectgc" | gqpgngtr"tfkg™ xkguw cgmkevt cgved' "f gket qgpe
fiscale cu registrele cadastrale.

T Xecnkfctgc" r gnkv kperk detettdred glustekelorx gatunalé dek k
fglxgnvectg. "gxkvnpf"cngectgc"kpghkekgpv "

f Hwpfcogpvctgec" rtqurgevkx " c"dpdemgwme Wagvk f
fkpcokec"rwvgtkk"fg"ewor tctg"Vk"c"ceeguk

Cegcuv " ogvqgfgnqgikg." xcnkfcv " nc" pkxgn" pcHl
fgvecnkcvg"fg"xkvecnkvecvg"gegpgoke "nc"pkxgn"f
al Zonei Metropolitane Oradea.

522Cpcnk] c"tgncNkkngt "rgtkwtdcpg"Vk"c"
fg'citgictg"urciAkcn 0

TgncANkkng"rgtkwtdcpg"tgrtg| kpv "ocpkhguvctge

ugekcng"Vk" hwpeNYkgpcng" fkpvtg" wp" pwé&dhgw" wt d

hwpeVYkeoahrgqpegzvwn" cevwecnk]
cpcnk|c"ceguvgt"tggcNEKk™ rtk
cuantificarea fenomenului de periurbanizare, in
ectg"ngecnkv Akng"twtcng" d\

L vtcfkYkgpecn " 2p" hcxqgctgc"
tg|l kfgp¥Ykcng" Vk"™ kpfwuvtkcng
metropolitane. Apcnk | c ™ ci~tgi cv " c¢"

fgogitchkeg" tgngx " gq" gzrcp!l
egpvt.khwi~

Kpf kecvgtwn" fg" fgpukvcvg" ¢’
rtkp" eqtgnctgc” uwrtchgiVgk?"
pwo twn" fg" ngewkvgtk." rncu.
rtkown" nge" dp" eqtqgcpc" rgt
ngewkvgtklimo20" Cegcuv " xcng

Figuranr9Fgpu-kvcvgin'ZGnaqr W
rgtkwtdcp " Qtcf
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tkfkecv" fg" wtdcpk] ctg" c" vgtkvgt kwnwk. " wpf g
uvtwevwt "fgpu ".dUtlibapptéhwicilor de"spatapdata minink asupra
fcvgngt" fg" tcrqtvctg" hkpcpekct " rgpvtw" cpwn

gegpqokgk" Il wfgVNgpg. "egqpegpvtnpf"97.6""fkp"ek
Ctjkvgevwtc"tgncYkkngt"rgtkwtdcpg"guvg"eqpfk

urc¥ggrgtcn . " ceguv"rctcogvtw" hwpevkgpnpf" e
vgtkvgtkcnO" EgqphkiwtcAkc" fgpu "\ k" tfacidék hk ec v "~
q" ogdknkvcvg" rgpfwnct " ghkekgpv ." hcrv" eg"

~

cvtcevkxkvcvg"ntqge| cknflkgipolskkenng” " e~ vt g "

Wvknk|] ctgc"rtciwtkngt"uvcpfctfk|]cvg"fg"37."5
cpcnkvke" gugpi¥Ykecn" rgpvtw" fghkpktgc" uvtwevw
ewcpvkhkectgc" kpvgpukv Nkk" ogdknkv ANkde" rgpf\
pcxgv " f gFovkrp c'pevvgo " g urvFigtirk m 10 {ay, tactografierea acestor

| gpg"rgpvtw"owpkekrkwn" Qtcfgc"tgngx "qg"kgtect

T lzocrona de 15 minute: Circumscrie nucleul dur al Zonei Metropolitane Oradea,
fghkpkpf"rgtkogvtwn"fg"kpvgtceNkwpg"eqvkf

1 K|l getgpc"fg"52"fg"okpwvg<" Kpv glidoilgaéngl” " ngec
rgtkwtdcp. "octenpf"nkokvc"fg"ghkekgpy "c"

1 lzocrona de 45 de minute: Extinde sfera de polarizare asupra intregii regiuni
hwpedVNkgpcng. "dpingdnpf"kpenwukx"rgnkk"wtd

(@)

Figuranrl0Ceegukdknkvcvgc"owpkekr kwnwk" Qtcfgc"fkp" | qr

DgVk"ogqfgnctgc"iggogvtke "uwigtgec| "qg"ceeguk
dinamiceYrt gewo" xcnqt kng"fg"vtchke"ogfkw"\Vk"eqp
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Y in algoritmiide ¢ pc nk | ~ " (Negwork Andlgsis) induce oeqpvtceNkg" ur c-
u g o p k h laacestokari (Figuranrl0(b))0" Cegcuv "f kuetgrcpAN "2Jpyv
vggtgvke " Vk" egc" tgecn " gxkfgpiykc|] " korcevw
vtcpurgtvwnwk" tgikgpen" Vk" uwdnkpkc]| " pgegu
ogpVkpgtgc"eqg| kwpkk"ogvtgrgnkvcpgo

5.2.30qpkvqtk|ctgc"vgpfkp“lgnqt"fg"fg|an
ogvgfg"fg"fgvgetkg"c"uejkod tknqgt"r

Fgvgevct gc" uGhpnge Detettibmn jprin "preflucrarea fluxurilor de date

rtgxgpkvg"fkp"vgngfgvgeltkg"tgrtg|kpv "gq"ogvq

Figura nrl1l Oradea- imagine Sentinel 2 din 11 julie 2017Figura nr12 Oradea- imagine Sentinel 2 din 25 iulie 2022.

wp" ecftwn" uvwfkkngt" fg" hwpfcogpvctg" rgpvt
ogpkvqtk|ctgc"gzrcpukwpkk”"| gpgngt "eqpuvtwkvg
kpfkecvgt"etkvke"cn"uwuvgpcdknkv AkkO" Rgpvt v
Oradea, sau utilizat serii temporale furnizate de misiunea Sentinel-2 (ESA Copernicus),

ectcevgtk|cvg"rtkp"tg|lgnwNkk"urcYkcng"fg"32"

"-_‘:pa."‘. > ¢ w-‘"
, @ 3’ o

0 .a'g,,',:. e
.4 g}‘l "‘""'

i)
“"

Figuranrl3-Ecvgi gt kc" fg"hgnqukpN "dc|lcv "rg"fcvg"Ugpvkpgn4"ew"t
(ArcGIS online)
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pvgtrtgvectgec" xk|]wen " fktgev " guvg" octecv |
ewcpvkhkectgec" rtgeku " ¢" vtcpuhgto tknqgt."
eqgorwvcANYkgpecnk"cxcpucNYk"rgpvtapknigflgnctgagd xgtew
c"ecvgiqtkgk"fg"hgnqukFRfgratird3pv ggkEépghbRk4dR39Y VK
fg" gzrcpukwpg" wt Wrbam Sprasvig®'v Tlgh win v'c ¢ogvergid k pf k e
terenurilor agricole, dg puk hkect gc" g ulwkvagmentéréa cagiJokrdlog p ¥ k ¢ n
verzi.

53Uvwf kk" fg" hwpfcogpvctg"rtkxkpf™"
transporturilor (GIS-T)

Rgpvtw"gncdgtctgc"fgewogpvciYkkngt"fg"wtdcpku
fg"hwpfcogpvctg"cuwrtc"qgqticpk| tkk"ektewncHk
cxcpucvgO"Cxnpf"dp"xgfgtg"e "egng"ockfetkvke
Vk"vtcpurgtvwn" r wdnkoe". 3 pdpf' gevocpnvkkw"waee g vgd' frot nggl "glpk
wvknk|] ctg"c"ukuvgognqgt"kphqgtocYkgpcng"igqgitec
twvkgtg"fkp"Qtcfgc."wtocv "fg"q"gxchkttg"g" v
analiz” ¢" kor cevwnwhp" kkpoxhgt lcvukvt knkervowit 'c " t wv kgt ~ " cuw
rgtkqcfc"kpxguvkNYkgk"Vk"rquv"kpxguvkyYyYkgoO"

5.3.1 Analiza infrastructurii rutiere utilizand GIS
Rgpvtw"c"cpcnk|c"vtchkewn">dp"owpkekr kwn" Qt cf

T Co"egngevcv"fcvgng"fg"vtchke"fkp"owpkekrk
yc|l gOeqo"Vk"l gqging" Ocru=

T Co" guvkocv" ecrcekv Akng" hkge twk" ugiogpyv
rtgrwu "fg"Vtcpurqtv"gh"Njpfgp"rtg|lgpvecv

Ca urmare a analizei realizate,am identificatwt o~ vgct gng" f kuhwpe Nk wpk

1 Ecrcekvcvg" fg" ektewncYkg" tgfwu " ock" cngt
kuvgtke. "fct"Vk"dDp"ectvkgtgng"fg"ngewkpA?g

f Tgfwegtgc" ecrcekv Nkk" wpgt" uvt | k" ec" wt
ectqucdkn"dp"rcte tk"nqgpi kvwfkpcng-=

f Ecrcekvcvg"fg"ektewncYkg"tgfwu "rg"uvt |
ngewkpAig-=

T Ownvkrng" kpvgt ug estnk lespéctateg gonstranwgderiee odé guk p w”
conform metodelor Ford -Fulkerson, prezentate Tn capitolul 4.

532Apcnk| c" oq dkirklewanpiekylkiplblicc "

Astfel, sc" h ewv" kfgpvkhkectgc"Vk"rctcogvtk|ctgec"
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T tgNgcwc" uvtcfcn " c" hquv" fghkpkv " ec" itct
ocvgocvke " c" vtchkewnwkO" Ceguvgc" tgrtg]k
prezentare pentru traficul simulat;

T tgVNgcwc"fg"vtcpurgtv"rwdnke"Vk"uvcYkkng"c
jctve"fg"dc| "

T scew" kfgpvkhk

Cf

cv" rtkpekrc
\

ecv ngng" gdkgevkxg" i
kpuvkvwikk" fg" gfwecYkg"Vk"u p vcvg. " egpyV
kpfwuvtkcng. "| qgqpg"fg"citgogpv"Vk"tgetggtg

T scw" kpvgitcv"dp"dc|]c"fg"fcvg."fcvgng" fg")

PUGul municipiului Oradea,;
1 Datele de trafic colectate au fost integrate in ArcGIS cu date de trafic in timp
real World Traffic Services, furnizate de Esri prin intermediul Living Atlas.

Fg"cugogpgc. "co"cfcrvecv"ogqfgnwn"ocvgocvke"fg

co"crnkecv"rg"fcvgng"fg"vtchke"fkp"owpkekr kw

fg"e n vgtkg"c"rgrwncYkgk"qgtcVwnwk "an&izec" ucvg.

vtchkewnwk" Vk" c" ukown tkk"fg"e n vgtkg. " ug"

igpgtgc| "cingogtcANkg" f gDrojteadke22dp" kpvgt kgt w
@ A

uuuuuuu

———
G s T

" u v ¢Dok,letralg 2022y " vt cpur gt v "

Figura nr14 Zone accesibileip " 32" ok pwvg" f g"
ngvtw"c"gxcnwc"ceqrgtktgc"vtcpdesrewutwpemtmwk r wd
c"fgvgtokpc"|qpc"ceegukdkn “"fg"nc" g"uvcecANkg"
transport publicO " Cegcuv "cpcnk| "c"tg gngk"c"hquv"h~

rctcogvtkk<"fgrncuctgc"rg"l qu"\ k"vkorwn"fg f
q" | gp "fg"rgnkigp"egtgdtrigewfg™ 'hfkg cwkopru™ " dpekp
g " ue delVtkansport public. Zonele generate au fost imbinate pentru a unifica

rezultatele.

Rt kp"uwrtcrwpgtgec"j tAVkk"etgcvg"rgpvtw'"ceegu
trafic In timp real, furnizate de Esri prin Living Atlas World Traffic Services putem

gdugt xc"cinqogtcYkkng"gzvkpug"fg"vtrandpdkte " f kp"
public.
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| ¢ x(Dioj) Gabrielat Uk uvgo" kphgt ockikuwtcwmd g mgvg"i u verhcktev'" ¢ n " f
Vk"tgi kqgpcng"

in figurile wt o~ v @dstetpgezetitc vg " cpcnk| "c"vtchkewnwk. " ew'
tgecn. "ectg"c"uwdnkpkcv"dngecl gng"fg"vtchke"f
e. "d2p"rgtkgcfgng"Jd2p"ectg"

vtcpurqgtvwnwk"rwdnk

FiguranrlsDngecl g" fg"vtchke"2p" | gpc"egpvtcn "fcvqgt kv (Diok,pceegukd
etal., 2022)

FiguranrléDngecl g"fg"vtchke"3p" | gpc"egpvtcn "fcvqgt kvDrdjlepceegukd
al., 2022)

wp" hkiwtkng"fg"ock"uwu. "co"gxkfgpVtkcv" | qgqpgng

Dp" eqowp" Vk" rtgdngog" fg" eqpiguvkgpctg" c" vt

cfkcegpvgO0O”" Cngigtgc"™ oqf wnwk" fg" fgrncuctg" gu

mijloacgnqgt " fg"vtcpurqgqtv">p"eqowp. "ek"Vk"fg"equ

ectg"vtikgdiwkg™ Urg"eqrkk"nc"Veqcn "dpckpvg"fg"

Rgpvtw"guvkoctgc" fwtegqpuRfgtevhevgtadgghig" rwp
de sosire sunt situate intr-un cartier acceptabil cu transport public, cu un timp mediu
fg"ogtu"fg"nc"hkgectg"rwpev"rnp "nc"eg@c"ock"
cVvgrvctg"2o2p"gtgng"fg"xnth"c"hquv"guvkocv" n
pentruZonaMg vt qrgnkvecp " QtcfgcoO"

Fwr " ewo" ug" xgfg" psp" vkaodog wwfi"'plg@gock™ fgrncu’
rgtkgcfc" fg" xnth"tgrtg|lkpv "1l wo vecvg" fkp" vk

36
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transport in comun atatin ZMO. " env "V k" 2p" oe/~\4' pkkeetk"r fkonen™ "Qct acdf mncg "
fg"rngectg"Vk"uquktg"ug"chn "nc"qg"fkuvcp?yVy "c

Rgr wnfUwr t c|Fkuvc p|Indicele | Timpul 6 | Timpul
(kmp) medie(km) | de trafic | (minute) 0 (minute)
ZMO 350000 773 15,69 45,00% 92,07 54,60
Oradea 250000 125 6,30 55,00% 48,92 23,47

Tabelul nr. 4 Simularea timpilor de deplasare

533Cpcnk| c" crnkecdknkwtYk kt"kw gyjcp ogvnt aci hkkge
eqpi guvkgk" rg" rgtkgcfc" fgtwa tkk"
infrastructurii rutiere

Qt cVgng" fkp" Ddpvtgcic" nwog" ug" gzvkpf" cxnpf'

rgrwncYkgk. "ectg"igpgtgc| "g"guecncfctg"c"rt
ceekfgpvg"fct"Vk"ew"ghgevg"kpfktgevg. "ewo"ct
Prin prezentul studiu, am propus analiza impactului k p x geutvgkcy\nkk | ~ t k k" r cuc |

Magheruc uwr t ¢ " vt c h k admaentek pri akadlize de|trgfip igpetate, utilizand

datele de trafic in timp real, furnizate de Esri prin Living Atlas World Traffic Services,
respectivde Google Maps.wp " hki wt c"wto vgctg."guvg"tgrtag]
trafic generat in Oradea n data de 7 noiembrie 2019, la ora 14, cu o zi Tnainte de
kpkVYkgtgc"tguvtkeNkkngt"fg"ektewncYkg"rg"uvt
pentru realizarea pasajului subteran (incepute in 15 noiembrie 2019).

Figura nrl17 Trafic in Oradea , 7 Noiembrie 2019 ora 1Droj, et al., 2023)

wp"xgfgtgc"wto tktkk"vtchkewnwk"rg"rgtkgc
fg"vtchke"tgrgvecvg. "rtkp"uwrtcrwpgtgc"kphgq
furnizate de Esri prin Living Atlas World Traffic Services, respectiv de Google Maps cu

imagini orthofoto ale municipiului Oradea.
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Figura nr18 Trafic tipic in Oradea , februarie 2020 ora
14 (Droj, et al., 2023)

Figura nr19 Traficul in Oradea in 29 aprilie 2020 la ora
14 ((Droj, et al., 2023)

Figura nr20 Traficul in Oradea in 17 septembrie 2020 la

ora 8.00 (Droj, et al., 2023) Figura nr21 Traficul in Oradea in 26 octombrie 2020 la

ora 14 (Droj, et al., 2023)

% DRAGOSLVODA

VELENT AT

Figura nr22 Traficul in Oradea Tn 17 mai 2021 la ora 14Droj, et al., 2023)

Fwr ewo"ug"rgcvg"qgdugtxc. "DJp" imk7mait2621 kB g" oc k "
oraldrt g| kpv "eqpiguvkgpctgc"vtchkewnwk"rg" vy
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5.3.4 Modelarea predictiv" C hnwzwt kngt fg" vtchke
fkpcoke "c"tgANgngkcomunarSamgandrex " Uv wf k w"

'\yp"cegcuv~"uge“ikwpg"egtegvctgc'Lug"eqpegpvtgc

rctvg" k pvMg0o, tnitage\admiinisttativ-y gt kvgt ken™ "ectg"rtg
fkuhwpeNkgpcnkv Nk" fg" ogdknkvcvg" fkp" 2p

I

vt gi
ceegngtcv" fg"wtdcpk] ct g" \ k 'Didagggzausugoiitukiicfiziog c " h q p
t gngx " wp" uk uwveggop'vrttkgeh"wipkf""fcgwvgge j knkdt cv0" TgANgo«
q" nwpi kog" fg" 336" mo" uvtwevwtcv "rg"czc" FL"Q
majot g" *t kigng" fguej kug+"Vk"pgfwtk"etkvkeg"fg'
cvkpu"rtciwn"fg"ucvwtcVkgO0" Cegcuv "rtgukwpg!'
ukuvgoke " ¢c" cnvgtpcvkxgnqgt" fg" ogdknkvcvgc<"
fragmentav =~ . " kct " vtcpurqgtvwn" rwdnke" ogvtqgrqgnkvec

ht gexgpigk"tgfwug"Vk"c"nkrugk"rtkqgtkvk]| tkk"
Ogfgnctgc"fkikven "c"itchwnwk"fg"vtcpurqgtv"\

Rgpvtw"c"vtgeg"fg"nc"q"cpecnk| "uvcvke "c"fc
ectg" hwpeYkqgpgc]| " tgiNgcwc" fg"vtcpurgtv" c" eq
model de microsimulare a traficului utilizand platforma open -source SUMO

(Simulation of Urban MODility). (Lopez, et al., 2018) SUMO este un pachet software

fg"ukownctg"oketqueqr ke "\ kmedapAcdsta pernite " vt c hl
ogfgnctgc"ukuvgognqgt"fg"ocpcigogpv"cn"vtchke
c"kpvgtceNkwpknqgt "ceguvgtc"rg"qg"tgiVgc"twvkagt

T —

zone destinatie
1 AGREMENT
[ BISERICA
I CIMITIR
Il COMERCIAL
[ HORECA
[ INDUSTRIE
I INSTITUTIE
zone sursa trafic
Jo-20
[120-64
[ 64- 132
I 132 - 212
B 212 - 340
I 340 - 704

[

Figuranr23Uwt uc " \ k" f g u vdopunaiSamtdhdrei c h k e wn wk "

Ogfgnwn"fg"vtcpurqgtv"wvknk|] cv"ctg"ec"cp"fg"d
fg"vtcpurqgtv"c"eqowpgkO"EqpuvtweYkc"oqgfgnwnw
rtkpekrcng<"tgVgcwc"hk|] ke "Vk"egtgtgc"fg"vtec
1 Structura Grafului: TgNgcwc" fg"vtcpurqgtv"c"hquv"oqfg

fg"cteg" *7; 7" ugiogpvg+" Vk" pqgfwt k" *3476" k
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asociate caracteristici tehnice riguroase: capacitate, viteze de proiectare,
tguvtkeNkk"fg"ocpgxt "Vk"vkrwn">o0dt e okp

1 Cererea de transport: S—ageneratomatrice OrigneFguvkp€+kgkt@Qt kdwk
5p"6:7"fg"|qu"fg cpcnk|~.“kfgpvkhkenpf"
fguvkpcYkk" geqlp Boukeen2Bggelgeé ngd"t gl gpvev " e
transport. Guvkoctgc" rgvgpiVNkcnwnwkui chagtdl gfost u k g " t \

t gcnk| 9V~" rtkp" eqtgnctgc” pwo~t~wnwk" fg" wp
fgpukv ANKKk"rrgett oekwinrkf" "ctwgkegnt kel tcjtkgl c "twkp'gukr ¢ Y k ¢ n
de trafic.

1 Calibrarea modelului: S¢ " ghgevwcv" wp" tgegpu onpv" fg"
wvknk| npf"rwpevg"fg"tgegp|ctg"uvtcvgi keg"
artera DJ 797. Datele colectate au inclus volumele de trafic agregate pe
intervale de 15 minute, cu o clasificare detaliat”™ " ¢ " xgj kewngnqgt " * cv
Xxg] kewng"eqogtekcng"wVqgctg"Vk"vtchke"itgw
fost introduse in platforma de modelare ca puncte de control. Calibrarea a
rtguwrwu" g" rtgegfwt " kvegilordnvrkaiiced @rigitiec | wuvc
FguvkpcYkg"Vk"hkpkuctgc"rctcogvtkngt"fg"

Qf vN"ecnkdtcv."oqunwn" c"hquv"wvknk|]cv"rgpyv
fg" fkokQaogfcgynwon'" f g" vtcpurqtv" aefosntktlblzatme/ntrur gpvtw
rtgqgipg|lc"vtchkewnwk. "rgpvtw"c"ukownc"uegpctk
fg"oqvqtk|ctg."igpgterf"jNt“ik"fg“uanekvctg“
2040. Analiza predictiva pentru orizonturile 2030 (Figura nr24+ " \ k "Fgar&n? 25)*
fgogpuvtgc| "xk|]wcn"hgpgogpwn"fg"rctcnk] kg"c
*h t "kpvgtxgpV¥kk"uvtwevwtcng+0"

Figuranr2dXkvg| c"ogf kg"fg"fagr Figuranr25kag|c"ogfkg fg"fgri

xnt h"fkokpgecA_j"autkvoow'ntcgaogr xnt h" f kok pgecN-j"autkvoow'ntcg cgri' k4|

SUMO

Ogfgnwn" gxkfgpykc|] "rtgrcictgc"dngeclgngt " fg
fg" fgugtxktg" ngecn . " xcnkfnpf" pgegukvcvgec" w

PUG: realizarea centurii de ocolire Sud, optimizarea conexiunii cu Drumul Expres (DEX)
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Arad-Qt cf gc" Vk" kor ngogpyvV eraig pehtru kransfegub modat kal' vt c o
pcxgvkVvkngtoO

54Uvwf kk"fg"hwpfcogpvctg"rtkxkpf
antropice

541Cpcnk] c" ownvketkvgtkcn C ceegukd
eqorctcvkx"Dd2pvtg"ogfgnctgc"k|gvtaqgr

Ceegukdknkvcvgc”" rgrwncNkgk" nc" kphtcuvtwevwt
rgpvtw"u p vecvgc"rwdnke "\ k" trmgelekantkegnpaiio " wt dc [
uvwf kkng" fg" hwpf cogpvct gil'constituir RegistfulrLocalvalg e Yk c "
UrcYkkngt " Xgt | k. "kpuvtwogpv"tgingdonsteralv" rt kp
Dezvoltarii Regionale si Turismului, 2010).

Cpcnk|c"fcvgngt " hwtpk|cvg"fg" Rtko tkc" Owpkel
vgven "fg" 756" jc."gejkxcngpvwn"c" 46.3; " 021n
crtgrkg"fg"pqgtoc" pcAkq pidentficativp™ A8 pagobmg é WK Wt
uvcvkuvke Y" rtkp" kpenwfgtgc" wpgqt" | gpg" ectg"
*vgtgpwtk"citkegng"gzvtcxkncpg. "| gpg"fg"rtqyv
tguvtkeNkqgqpcv+0

Salaabagiu de Munie,

aaaaaaaa

nnnnnnnn

\"‘.\'.D [[[[[
Nt \om
o \ "
. < \
\\;mf/""“’
®
Figuranr26Cpcnk | c"fg"rtqzko Figuranr27\ gpgng" fkp" ectg" ur
verzi publice din OradegDroj, et al., 2021) recreerii se pot accesa in 5 minutgDroj, et al., 2021)
Rgnkvkec" wtdcp " oqfgtp " *eqpegrvwn" yqtc \Iwnw
vkorwnwk"fg"fgrncuctg"rkgvgpcn "nc"oczkowo"7
vce'

xgtfg" rwdnkeO" Rgpvtw" c" vgu ghkekgp“{c ka'
comparav k x " f qw~ "ogvgfqgngi kk"igqurcAYkcngc<

1. Modelarea prin zone tampon (Buffer): Tgrt g| kpv " gq" cdqtfctg" f
dc]cv "rg"fkuvecpic"gwenkfkcp "*cgtkcp +0"
urcYkcn"ektewnct"dp" | wt WigdramnioR6e+koi " grcgp\ gkn qat h*gft g
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~

koci kpg"fg"cpucodnw"tcrkf ."guvg"octecyv
ki pgtnpf"dctkgtgng"hk]|] keg"*tnwtk. "e k"hgt

2. Analiza zonei de serviciu (Service Area): Tgrtg| kpv " gq" cdqgt f ct
cpk|lgvtgr."dc|]cv "rg"vggtkc"itchwtkngt"\
rtkp" kpuvtwogpvwn" Pgvyqgtm" Cpcn{uv. " cegcuyv

Ygcwc"uvtcfecn "tgcn . "nwnpdwphéeypak

t kgt FFliggdnf2g)." vt chke"*

g

c

vgng"qdNkpwvg"rtkp" (Figuratnc28+w pgoxtkgf cg"pelgkneg t
NT urcYkcn " ugopkhkecvkx 0" Ctgcnwn"
t 1

ock" xcuv." kpfwenpf" qg" rgtegrNkg
"of

k

g" ugt xkekw" *
kgHdg" wpfg."
k" t

7" okpwvg" fg" ogt
fgVlk" gzkuv " wp" rct e
wvkgtg" ucw" dctkgtgng" kpht ct

Figuranr28 Tgrt g| gpvctgc"uwrtcr wu " eDra,etalt, 2021k x~ " c"egnqgt " 4" c

542Wvknk| ctgc"” vgngfgvgeNYkgk" ucvgnkvec
cpvtgrkeg" Vk" c" ecnk v-Impackl'pandemisin wk <"
COVID19 in Municipiul Oradea

wp" ecftwn" ceguvwk" uvwfkw" fg" ec| " otedraepcnk| c\
imaginilor satelitare InGISTp " x gf gt gc"cpcnk| gk"ecnkv Akk"c"c
coviD " ogpkvagtk|ctlgetWwixgigkhtcdkgh\Zkwkpépketd™ twk it
wvknk|] ctgc" vgtgpwt kngqgt "aregytuvconsttuicih munigipuuik h k e ¢ "
Qt cfgc"Vk"korcevwn"ceguvgkc”"cuwrtc"ogf kwnwk

Cpcnk|c"ecnkv Akk"cgtwnwk"Vk"c"rtg|lgpV¥gk"cagt
rtgxgpkvg"fkp"uwtug"pcvwtcng"ucw"cpvtqrkeg. "
hw| kwpgc"c"fqw "uwtug"fg"fcvg"eqorngogpvectgc<
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1. Date multispectrale~ Sentinel-2 (ESA Copernicus): Utilizate pentru analiza
ecnkvecvkx c" vtcpuokvcpiVigk" cvoquhgt keg"
(European Space Agency, 2023)

2. Fcvg" fg" tgcp<en(KASA "EGSE UtliZate pentru extragerea
indicatorului AOTV k" guvkoctgc" egpegpvtcVYkgk"ocugk"
hkpg"*RO40@D9g0kEdgkkng"ucvgnkvctg"kornke " w
fg"egpvcokpctgc"ew"pgtk"ucw" xctkcNkk"tcf
uwtu "fg"ogqpkvgtk|ctg"egqpvkpw’
(Buchard, et al., 2016)

Dp"cdugpANc

Figuranr29Rgpgvtctgc"cvoquhgt ke "*c+" Hgdtwctkg"4242."*d+"Crt}
2020
Rgpvtw"c"gxcnwc" korcevwn"tguvtkeNYkkngl®" f g" oc
asupra atmosferei urbane, am examinat patru perioade critice ale anului 2020: pre-
ectcpvkp "*hgdtwctkg+. "-ectcpvkp "vggrvagddikadg
cevkxkv Nkngt"*qgevqodtkg+0""

f Rgpgvtctgc" Cvoquhgt k8WIRIPEGec[CeykaVUYKTDH
(Figuranr29+ " wv knwpogkpk"fg"wpf "ectg"rgpgvtgc]|
Vk"egcVY 0"Q"cpcnk]| " "eqorctcvkx "tgngx "q"
4242."hcrv"eg"kpfke "g"tgfwegtg"ugopkhkec
cpvtgrkek"dp"rnklipetklgd kqgcf "fg"tguyv
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T Gnkokpctgc" ghgevwnwk" c v oNJRiGregn): kReZultatéteq o r q | k
prezentate n Figura nr 30 eqphkkmoqgvg| c" cpvgtkdact 0" \
cvogquhgtke " tkfkecv " dptgikuvtcv " dp" cr
fkokpwctgc" gokukkngt"rtgxgpkvg" fkp"vtcpu

ghgt kpf"qgq"tghgtkpY¥ "xk|wcn "rgpvtw"wp"ueg

o y =

Figura nr30 Eliminarea efectului atmosferic* ¢ +* Hgdt wct kg" 4242. "*d+"Crtknkg"4242.
Octombrie 2020

tkiwtgcu ."co"wvknk]|] cv'
ew"fkcogvtwn"f g"fdmizat" No"

Rgpvtw" g" gxcnwctg
rctvkewngngt"*RO+.
de platforma MERRA:2.

Analiza seriei temporale (ianuarie 2019 T k ¢
t grtg| g pFigarar nr'31gm'k f g p VK
rtko xctc"cpwnwk"42420" Cegcuv
fgogpuvtnpf" korcevwn" fktgev" cn"t
municipiul Oradea.* PCUC. "h t ~ "cp+

+" ecnewncyv
tg" ftcuvke’
gocnkg"pgi c
gf wegt kk" vt

~

pwct kg" 4244
c| " g" ue fg
cp
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1.8%10®
1.6%¥10®
1.4*10%®
1.2¥10®

1*10%

8*10°

6%107 e —
2019 2020 2021 2022
Figuranr3lEqpegpvtcY¥kc"ocugk"nc"uwrtchcA "fg"RO"4. 7"rgpvtw"Qtc
20191 ianuarie 2022(Droj, et al., 2023)
Wwp" kpvgtrtgvectgc” vgpfck'pchgwmwt Ipcrgtigtigkhcgyw
rqnwcpiV¥kngt" guvg" eqpf kNkgpcv " pw" fgct" fg" X
ogvggtgngi keg" *xkvg| c"xnpvwnwk. "wokf kVkvigc"t
ue fgtgc"ftcuvke "c"xcnqgt knq tFiguRa@A3L+7"" rtpgt |gki pkvu v
g"oci pkvwfkpg"ectg"fgr VgVlvg"xctkcYkkng"ug]| q

Studierea impactului pandemiei COVID3 ; " rt kp" vgj pkek" fg"vgngf gyv
pgegukvcvgc" kphtcuvtwevwtknqgt" fg" fcvg" urcnNKk
etk|]gngqtO"Tg|wnvcvgng"fgoqpuvtgec]|] "e <

f Fcvgng"ucvgnkvctg"fgr Vgue"nkokv tkng"ugp

eqpvkpw "cuwrtc"dpvtgiwnwk"ctgcn"eqgqpuvt wk
T EqtgncNkc" fkpvtg" ogdknkvcvg" Vk" rghwtt g"
oqfgng"fg"tgcpecnk|  ."qghgtkpf"fgekfgpVyknaqgt
| gpgngt "ew"gokukk"ue | wvgs=
f GIswn"fgxkpg"qgq"rncvhqto "kpvgitcvqgctg. "ecr
\Vk" GUC" rgpvtw"c"igpgtc" kpfkecvgtk"fg"ogf |
fundamentare prospective ale PUG-ului.

543Kfgpvkhkectgc” | gpgnagt ew" xwnpgtcd
spectrali (NDVI, NDWI).
wp"ecftwn"ceguvwk"uvwfkw. " co"korngogpvecyv"

wp'
vigorii vegetative (NDVI)\ € " egp Yk pwvwnwk"f g"wokfkvecvg"*PFY
Sentinel-2. " ew" nc" g" tg|l gnwNkg" f g" 312025 prelucrete th r gp v t \
QGIS (Quantum GIS)wp" xgfgtgc" gxkfgpVkgtkk" ogf khke ™ t|
xgt| k"Vk"dp"xgfgtgc" hcekmfkkve g rkgk™ moptcandkr kglkce w'of"

c " x g i gND¥Ipdnigukimaginile satelitare Sentinel2. Kpf kegng" PFXK" ecr k
egqpvtcuvwn"fkpvtg"cduqtdiyfkc"rwvgtpke "c"tecfk
Vk"t ghhgokc"ikTkphtctgVlwn"crtgqrkcv"*PKT+"fg"
Rgpvtw" Owpkekr kwn" Qtcfgc. " co" ecnewncv" PFXK"
Sentinel-2 conform formulei (1).
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ﬁw*

Figura nr32 NDVI 11 iulie 2017 Sentinel Zomparativ cu NDVI 21 iulie 2025 Sentinel 2

T e _F'.;., _"_4
’ e -" { :r é;;;‘d k‘ A '.’.' 3 4 3 . e
s B ol . x A ¥ A L
xg:- » :\ _\-._s:-ﬂ' @-—_-'} ; PSR i |

Figura nr33 NDWI 11 iulie 2017 Sentinel 2 comparatiNDWI21 iulie 2025 Sentinel 2

Rgpvtw"c"fgewrnc"ghgevwn"ugegvgk"fg"egn"cn"w
cpcnk|  "kpfkegng"pqgtocnk|]cv"fg"fkhgtgpVy "c"c
sc" ecnewncv" PFYK" egphqgto” hgtowngk" 40" W¥ knk|
(SWIR) a permis cartografierea stresului hidric la nivelul coronamentului.

Rgpvtw"c"gxkfgpiykc"gzrcpukwpgec"tgecn "c"ctgecn
am generatk o ci kpgc ", DNDWIgrt tghop\" gr gt ¢ ¥ k ¢ "cli-giXeldnee f gt g "
ogogpvgng" fg"tghgtkpy 0" wp" vkor" eg" | gpgng"
wpkhgto " Vk"oqfgtcv "c" xcnqgtknqgt." | gpgng" fg
municipiului, zonele industriale noi) apar ca anomalii negative extreme, reprezentate

e w" t. @riguwa nr34).

Wvknk|]ctgec" eqodkpcv~ " ¢ DPIEXKR evkt ncopt uttd RIELEUR " "1 KEY |
mstrumentdewzuallzaremtr-wp ukuvgo" fg" fkcipqg|] "fg"dpcny
fgogpuvtgc| "e <

f Ukornc"tcrgtvectg"c"uwrtchgd¥gnqgt"xgt] k"h"t
conduce la politici publice eronate.
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T Jctvec" fkhgtgpV¥gk"rgtokvg" rtkgtkvk]|]ctgc"r
| gpgng" kfgpvkhkecvg"ec"4ycpgocnkk"pgicvkxg
pgkngt"rtgkgevg"fg"kphtcuvtwevwt 0

1 Integrarea acestor indici in gemenul digital al municipiului Oradea permite
cwvgt kv Akngt"u "oqpkvgtk|g|lg"egphgtokvecy
Dp"ogf"cwvgocvk|]cv"Vk"qdkgevkxDO0

Figuranr34Koci kpgc" fkhgtgpN "fkpvtg"PFXK"4239"uk" 4

~
n n

544Cpcnk| c"kpuwngk"fg"e nf wt wtdcpg"r

Rgpvtw"cpcnk]| c¢" k puwmigtiodud lgrodel kg fwk € ¢ g "dfc™ Eq mu
*PFDK+" rgpvtw"c" kfgpvkhkec"rtgeku"uwrtchgdNgr
eqpuvtwkvOo" PFDK" wvknk|tgtl kpeggvdcpiewhf §ggkplygh
uewtv "*UYKT+"\V k" k piat6cO—g4+w"crt qr kcv" * PKT+<

Figuranr35Cpcnk| c" kpuwngnqgt "fg"e nfwt "wtdcp’
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