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Abstract 

 
Rtg|gpvc"vg| "fg"fqevqtcv."kpvkvwncv ҷUkuvgo"kphqtoc kqpcn"igqitchke"ҭ instrument de 
uwrqtv"cn"fg|xqnv tkk"nqecng" k"tgikqpcngҶ."kpxguvkijgc| " k"hwpfcogpvgc| "vtcp|k kc"
pgeguct "c"ocpcigogpvwnwk"vgtkvqtkcn"fg"nc"ogvqfgng"fg"gxkfgp "uvcvkeg"e vtg"wp"
ecosistem digital dinamic de tip  ukuvgo" urc kcn" fg" uwrqtv" cn" fgek|kgk"(SDSS). În 
eqpvgzvwn"wtdcpk| tkk"ceegngtcvg" k"cn"pqknqt"korgtcvkxg"ngikuncvkxg"pc kqpcng"*Qtfkpwn"pt0"
904/2023), cercetarea propune o abordare inovatoare integrând rigoarea 
o uwt vqtknqt"fg"rtgek|kg"ew"cniqtkvok"cxcpuc k"fg"kpvgnkigp "ctvkhkekcn ."igquvcvkuvke "
k"oqfgnctg"eqorwvc kqpcn 0 

Rtqdngocvkec"egpvtcn cftgucv "eqpuv "p"htciogpvctgc"dc|gnqt"fg"fcvg"cfokpkuvtcvkxgכֿ"
k" cukogvtkc" kphqtoc kqpcn " ectg" itgxgc| " rtqegugng" fg" rncpkhkectg" wtdcp " fkp"

Tqoּמpkc0"Nwetctgc"fgoqpuvtgc| "e "uvtwevwtc"okpkocn "c"fcvgnqt"urc kcng"korwu "fg"
cadrul normcvkx"cevwcn"guvg"kpuwhkekgpv "rgpvtw"wp"ocpcigogpv"rtqcevkx."pgegukvּמpf"
gxqnw kc"e vtg"q"ctjkvgevwt "qpvqnqike "gzvkpu ."ecrcdkn "u "cukiwtg"kpvgtqrgtcdknkvcvgc"
ugocpvke " k"uvtwevwtcn "eqphqto"uvcpfctfwnwk"kpvgtpc kqpcn ISO 19152 (LADM). 

Metodologia de cercetare guvg"ctvkewncv "uwd"hqtoc"piramidcn ", parcurgând etapele 
fg"nc"cejk|k kc"ownvkoqfcn "c"fcvgnqt"*vgngfgvge kg"ucvgnkvct "Ugpvkpgn-2, senzori IoT, Big 
Fcvc" k"XIK+"rּמp "nc"igpgtctgc"ewpqc vgtkk"uvtcvgikeg0"Gngogpvwn"egpvtcn"fg"pqwvcvg"
ogvqfqnqike " guvg" tgrtg|gpvcv" fg schema cqpegrvwcn "care extinde structura 
minimal  rtqrwu "fg"ngikunc kgk" k""kpvgitgc| "tgnc kk"fg"ectfkpcnkvcvg"eqorngz " k"encug"
de obiecte inteligente, oferind fundamentul tehnic pentru realizarea Digital Twin al 
regiunii. 

Xcnkfctgc"gzrgtkogpvcn ."tgcnk|cv " rtkp"kpvgtogfkwn"uvwfkwnwk" fg"ec|"cuwrtc Zonei 
Ogvtqrqnkvcpg"Qtcfgc."c"hquv"uvtwevwtcv " având ca reper studiile de fundamentare 
cpcnkvkeg" k"rtqurgevkxg"pgeguctg"cevwcnk| tkk"rncpwtknqt"wtdcpkuvkeg: 

1. Fkpcokec"geqpqokgk" k"xkvcnkvcvgc"vgtkvqtkcn < Utilizarea tehnicilor de urc kcn data 
mining k"c"hwpe kgk"Tkrng{Ҳu"M"rgpvtw"oqfgnctgc"xkvcnkv kk"geqpqokeg"nc"pkxgn"fg"
wpkv k"cfokpkuvtcvkxg0 

2. Qticpk|ctgc"vtcpurqtvwtknqt"uk"oqdknkvcvgc"wtdcp 

¶ Cpcnk|c"oqdknkv kk" k"c"ghkekgp gk"vtcpurqtvwnwk"rwdnke 

¶ Cpcnk|c" crnkecdknkv kk" vgjpqnqikgk" IKU" " "pכֿ wto tktgc" vtchkewnwk" k" c"
eqpiguvkgk"rg"rgtkqcfc"fgtwn tkk"nwet tknqt"fg"eqpuvtwe kg"c"kphtcuvtwevwtkk"
rutiere 

¶ Korngogpvctgc" oketqukown tkk" fkpcokeg" "pכֿ rncvhqtoc SUMO pentru 
prognoza traficului la orizonv"4252" k" 2040. 

3. Monitorizarea  geqnqike " k"oketqenkocvwn"wtdcp< 

¶ Cpcnk|c"ownvketkvgtkcn "c"ceegukdknkv kk"urc kknqt"xgt|k<"Uvwfkw"eqorctcvkx"
pvtg"oqfgnctgc"k|qvtqrכֿ " k"cpcnk|c"fg"tg gc 
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¶ Wvknk|ctgc"vgngfgvge kgk"ucvgnkvctg"ֿכp"oqpkvqtk|ctgc"tkuewtknqt"cpvtqrkeg" k"
c"ecnkv kk"cgtwnwk<"Uvwfkw"fg"ec|"- Impactul pandemiei COVID-19 în 
Municipiul Oradea 

¶ Dezvoltarea unui protocol pentru decuplarea zgomotului climatic de 
wtdcpk|ctgc"tgcn " k"oqfgnctgc"Kpuwngk"fg"E nfwt "Wtdcpg"*WJK+"rg"dc|c"
indicilor  NDVI NDWI k" NDBI. 

4. Politici urbane: 

¶ cpcnk|gk" urc kcng" ownvketkvgtkcng" *UOEFC+" rgpvtw"fundamentarea 
uvtcvgikgk"kpxguvk kqpcng" 

¶  Kpvgitctgc" ukuvgognqt" kphqtoc kqpcng" igqitchkeg" k" c" oqfgngnqt" fg"
gxcnwctg" cwvqocv " "pכֿ rqnkvkekng" hkuecng" nqecne, în vederea asigur tkk" 
echit k fiscal e k"rtgfkevkdknkvcvgc"xgpkvwtknqt"dwigvctg0 

Tg|wnvcvgng"egtegv tkk eqphkto "krqvg|c"eqphqto"e tgkc"hw|kwpgc"fcvgnqt"din surse 
multiple  gnkokp "uwdkgevkxkuown"ֿכp"rncpkhkectgc"vgtkvqtkcn " k"qrvkok|gc| "cnqectgc"
tguwtugnqt"rwdnkeg0"Nwetctgc"ug"hkpcnk|gc| "ew"wp"ugv"fg"tgeqocpf tk"uvtcvgikeg"rgpvtw"
cfokpkuvtc kc" rwdnke ." rtqrwpּמpf" kpuvtwogpvg"diverse bazate pe  GIS pentru o 
iwxgtpcp "dc|cv "rg"fqxg|k. 

"pשּׂ eqpenw|kg." vg|c" fgoqpuvtgc| " e "Ukuvgown" Kphqtoc kqpcn" Igqitchke"tgrtg|kpv "
eqnqcpc"xgtvgdtcn "c"ocpcigogpvwnwk"tgikqpcn"kpvgnkigpv."vtcpuhqtoּמpf"fkpvt-q"ogvqf "
de vizualizare într-wp"qticpkuo"fkikvcn"rtgfkevkx."gugp kcn"rgpvtw"cukiwtctgc"gejknkdtwnwk"
pvtg"rtqitguwn"geqpqoke."gejkvcvgc"uqekcnכֿ " k"rtqvge kc"ogfkwnwk"ֿכp"eqowpkv kng"
viitorului.  

 

Cuvinte cheie: 

Ukuvgog"Kphqtoc kqpcng"Igqitchkeg"*IKU+." Ukuvgo"urc kcn"fg"uuport al deciziilor (SDSS), 
LADM (ISO 19152), Digital Twin, GeoAI, Microsimulare de Trafic (SUMO), Evaluare 
Cwvqocv "*CXO+, . 
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1 Introducere  

 

Contextul global contemporan este marcat de o succesiune de dinamici accelerate 
ectg"korwp"q"tggxcnwctg"rtqhwpf "c"uvtcvgikknqt"fg"iguvkqpctg"c"vgtkvqtkwnwk0"Uejkod tkng"
climatice, presiunile socio -geqpqokeg." wtdcpk|ctgc" pgeqpvtqncv " k" hnwevwc kkng"
demografice Ү ocpkhguvcvg"cvּמv"rtkp"etg vgtk"gzrnq|kxg."eּמv" k"rtkp"fgenkp"ugxgt"ֿכp"
anumite regiuni Ү rqv" igpgtc" ghgevg" ecvcuvtqhcng" cuwrtc" fg|xqnv tkk" fwtcdkng0"
Wtdcpk|ctgc"gzegukx p"urgekcn."guvg"cfgugc"cuqekcvכֿ". "ew"wp"korcev"pgicvkx"oclqt"
asupra mediului, rg|wnvcv"fkp"fkokpwctgc"ftcuvke "c"|qpgnqt"xgt|k."eqpxgtukc"vgtgpwtknqt"
citkeqng" "pכֿ ctgcng" eqpuvtwkvg" k" htciogpvctgc" gequkuvgognqt" rtkp" gzvkpfgtgc"
kphtcuvtwevwtkk" k"c"urc kknqt"tg|kfgp kcng0 (Kwartnik-Pruc & Droj , 2023) 

Xwnpgtcdknkvcvgc"ukuvgognqt"wtdcpg"c"hquv"gzrwu "etkvke"fg"rcpfgokc"fg"EQXKF-19, care 
c"fgoqpuvtcv"e "qtc gng"fkp"ֿכpvtgcic"nwog"gtcw"kpuwhkekgpv"rtgi vkvg"rgpvtw"cornqctgc"
korcevwnwk"geqpqoke" k"uqekcn"cn"wpwk"cuvhgn"fg"gxgpkogpv"ukuvgoke0"Cegcuv "etk| "c"
cxgtvk|cv"cuwrtc"pgegukv kk"ec"|qpgng"wtdcpg"u "fgxkp "tg|knkgpvg" k"rtgi vkvg"rgpvtw"wp"
xkkvqt"fkpcoke" k"kortgxk|kdkn. (World Bank Group, 2021)  

"pשּׂ ceguv" eqpvgzv" guvg" pgeguct ." q uvtcvgikg" ewrtkp| vqctg" k" eqncdqtctgc"
kpvgtfkuekrnkpct "rgpvtw"c"cdqtfc"ֿכp"oqf"ghkekgpv" k"qdkgevkx"rtqxqe tkng"rncpkhke tkk 
urbane, prin integrarea tehnologiilor digitale.  

 

1.1 Definirea problemei 

Fg k"Ukuvgogng"Kphqtoc kqpcng"Geografice *IKU+"cw"fgoqpuvtcv"wp"rqvgp kcn"oclqt"ֿכp"
ghkekgpvk|ctgc" rtqegugnqt" cfokpkuvtcvkxg." egtegvctgc" kfgpvkhke " vtgk" fghkekgp g"
hwpfcogpvcng" ectg" dnqejgc| " wvknk|ctgc" nqt" uvtcvgike " "pכֿ eqpvgzvwn" pc kqpcn" cn"
României: 

¶ Htciogpvctgc" k"ecnkvcvgc"fcvgnqt, 

¶ Kpgt kc"ogvqfqnqike, 

¶ Cdugp c"oqfgngnqt"fg"cpcnk| "cxcpucv, 

 

1.2 Krqvg|gng"fg"egtegvctg" k"qdkgevkxgng"vg|gk 

Obiectivul general cn"vg|gk"eqpuv "p"fg|xqnvctgcכֿ" k"xcnkfctgc"wpwk"oqfgn"fg"ukuvgo"
kphqtoc kqpcn"igqitchke"ec"kpuvtwogpv"uwrqtv"rgpvtw"fgek|kkng"fg"fg|xqnvctg"nqecn " k"
tgikqpcn ."rtkp"eqtgnctgc"tkiqtkk"igqfg|keg"ew"pgxqkng"cpcnkvkeg"cng"ocpcigogpvwnwk"
public modern. 

Obiectivul 1: Proiectarea wpgk" ctjkvgevwtk" fg" fcvg" igqurc kcng" gzvkpug" eqphqto"
standardelor LADM (ISO 19152).  

Qdkgevkxwn" 4<" Korngogpvctgc"rtqvqeqcngnqt" fg" cejk|k kg" ownvkoqfcn " k" rtqeguctg"
cwvqocv "rtkp"algoritmi de deep learning  
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Qdkgevkxwn"5<"Oqfgnctgc"xkvcnkv kk"geqpqokeg" k"c"fkpcokekk"hkuecng"rtkp"vgjpkek"fg"
Spatial Data Mining.  

Qdkgevkxwn" 6<" Rtqkgevctgc"wpwk" ecftw" fg" gxcnwctg" cwvqocv " *CXO1ECOC+" rgpvtw"
eficientizarea politicilor fiscale locale.  

Obiectivul 5: Oqfgnctgc" cpcnkvke " c" kphtcuvtwevwtkk" twvkgtg" k" gxcnwctgc" ghkekgp gk"
ceegukdknkv kk"ownvkoqfcng  

Obiectivul 6: Oqpkvqtk|ctgc" fkpcoke " c" tg|knkgp gk" tg gngk" uwd" hcevqtk" fg" uvtgu" k"
prognoza traficului prin microsimulare.  

Obiectivul 7<" Gxcnwctgc" xwnpgtcdknkv kk" geqnqikeg" rtkp" ukpgtikg" urgevtcn " k"
monitorizarea microclimatului urban.  

Obiectivul 8<" Qrgtc kqpcnk|ctgc" ecftwnwk" fg" cpcnk| " ownvketkvgtkcn " urc kcn " ec"
instrument de suport decizional strategic.  

 

1.3 Ogvqfqnqikc"igpgtcn "fg"egtegvctg 

Egtegvctgc"cfqrv "q"cdqtfctg"okzv "*okzgf-ogvjqfu+."ֿכodkpּמpf"tkiqctgc"ecpvkvcvkx "c"
o uwt vqtknqt"igqfg|keg" k"c"oqfgn tkk"ocvgocvkeg"ew"cpcnk|c"ecnkvcvkx "c"rqnkvkeknqt"fg"
dezvoltare. Fluxul metodologic cuprinde: 

¶ Etapa de documentare: Cpcnk|c"nkvgtcvwtkk"fg"urgekcnkvcvg" k"c"ecftwnwk"pqtocvkx"
european (Directiva INSPIRE) k"pc kqpcn (Ordinul nr. 904/2023). 

¶ Gvcrc" gzrgtkogpvcn < Colectarea datelor din surse multiple: ANCPI, 
Copernicus/Sentinel, SRTM, MERRA, OpenStreetMap, Google Maps, EMIS, 
ANAF. Prelucrarea a fost utilizând ecosistemul  QGIS (Quantum GIS) eqorngvcv "
de platformele  ArcGIS Online (versiunea map viewer classic), SUMO (Simulation 
of Urban MObility) rgpvtw" oketqukownctgc" fkpcoke " c" hnwzwtknqt" twvkgtg" k 
Giovanni (NASA) rgpvtw"gzvtcigtgc"kpfkecvqtknqt"fg"tgcpcnk| "cvoquhgtke 0 

¶ Etapa de modelare: Crnkectgc"cniqtkvoknqt"fg"cpcnk| "urc kcn ."igquvcvkuvke, 
nqike "hw||{."kpvgnkigp "ctvkhkekcn "k"cpcnk| "urc kcn "ownvketkvgtkcn " 

¶ Etapa de validare: Testarea modelelor prin studii de caz concrete în Zona 
Ogvtqrqnkvcp " Qtcfgc." gxcnwcvg" rtkp" rtkuoc" ghkekgp gk" cfokpkuvtcvkxg" k" c 
impactului rezultatelor asupra procesului decizional.  
 

1.4 Uvtwevwtc"nwet tkk"" 

În vederea studierii metodelor de aplicabilitate a sistemelor GIS îp"fg|xqnvctgc"nqecn ."
vg|c"guvg"qticpk|cv "pכֿ" cug"ecrkvqng."eqpegrwvg"rgpvtw"c"cukiwtc"q"vtcp|k kg"nqike "fg"
nc"hwpfcogpvgng"vgqtgvkeg"nc"eqpvtkdw kkng"qtkikpcng"0 

Primul capitol tgrtg|kpv "kpvtqfwegtgc"nwet tkk0"Cuvhgn"uwpv"rtg|gpvcvg"pgegukvcvgc"k 
qrqtvwpkvcvgc" wvknk| tkk" sistemelor kphqtoc kqpcne geografice ca instrument al 
fg|xqnv tkk" nqecng" k" tgikqpcng. De asemenea, sunt gxkfgp kcvg obiectivele k 
ogvqfqnqikc"egtegv tkk0" 
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Al doilea capitol tgcnk|gc| q"ukpvg| "c"uvcfkwnwk"cevwcn"cn"ewpqc vgtkk."gzrnqtּמpf"
gxqnw kc"eqpegrvgnqt"IKU."ecftwn"ngikuncvkx"KPURKTG" k"rctcfkiogng"oqfgtpg"fg"vkr"
Uoctv"Ekv{" k"Fkikvcn"Vykp0 

Al treilea capitol fgvcnkc| "ctjkvgevwtc"hnwzwnwk"fg"fcvg k"vgjpqnqikkng"fg"cejk|k kg. 
kpxguvkiּמpf" vtcp|k kc" fg" nc" ogvqfgng" eqpxgp kqpcng" fg" tkfkectg" vqrqitchke " nc"
rctcfkiogng"oqfgtpg"fg"ecrvctg"c"tgcnkv kk"rtkp vgngfgvge kg."fgvge kc"uqekcn " k"c"
senzorilor IoT. 

Capitolul patru descrie instrumentarul metodologic k"cniqtkvoke"wvknk|cv. algoritmii de 
igqrtqeguctg."vgqtkc"tgnc kknqt"vqrqnqikeg"*;KO+."igquvcvkuvke k"modelele de suport 
decizional multicriterial.  

Capitolul al cincilea tgrtg|kpv "pwengwn"gzrgtkogpvcn."wpfg"uwpv"rtg|gpvcvg"cpcnk|gng"fg"
hwpfcogpvctg"cpcnkvkeg" k"rtqurgevkxg"rgpvtw"\qpc"Ogvtqrqnkvcp "Qtcfgc."xcnkfcvg"rtkp"
pilonii economic, kpxguvk kqpcn."oqdknkvcvg" k"ogfkw0 

Capitolul cn" cugngc ukpvgvk|gc| "eqpenw|kkng"igpgtcng."gxkfgp kc| "eqpvtkdw kkng"qtkikpcng"
cng"cwvqtwnwk" k"rtqrwpg"fktge kk"xkkvqctg"rgpvtw"korngogpvctgc"IKU-ului ca instrument 
autonom de suport decizional.   



Icxtk( Droj), Gabriela ҭ  Ukuvgo"kphqtoc kqpcn"igqitchke"- kpuvtwogpv"uwrqtv"cn"fg|xqnv tkk"nqecng"

k"tgikqpcng" 

 

 
10 

 

2 Stadiul cevwcn"cn"ewpqc vgtkk  

 

Ecrkvqnwn"cn"fqkngc"cn"vg|gk"tgcnk|gc| "q"kpewtukwpg"ֿכp"uvcfkwn"cevwcn"cn"ewpqc vgtkk."
gzrnqtּמpf"gxqnw kc"Ukuvgognqt"Kphqtoc kqpcng"Igqitchkeg"fg"nc"hwpe kc"rtkoct "fg"
ctjkxctg"c"fcvgnqt"e vtg"egc"fg"oqvqt"cpcnkvke"cn"fg|xqnv tkk"wtdcpg" k"tgikqpcng0"ּׂשpvt-un 
eqpvgzv"octecv"fg"q"oqthqigpg| "wtdcp "cfgugc"urqpvcp " k"jcqvke ."egtegvctgc"
hwpfcogpvgc| "pgegukvcvgc"vtcp|k kgk"e vtg"q"rncpkhkectg"dc|cv "rg"fqxg|k"urc kcng"
tkiwtqcug" k"rg"vgjpqnqikk"fkikvcng"cxcpucvg0 

 

2.1 Ukuvgog" kphqtoc kqpcng" igqitchkeg" "pכֿ wtdcpkuo" k"
amenajarea teritoriului  

Utdcpk|ctgc"eqpvgorqtcp "tgrtg|kpv "wp"t urwpu"fktgev"nc"uejkod tkng"fg"rctcfkio "
geqpqoke puכֿ". "iguvkqpctgc"ceguvgkc"tgenco "q"cdqtfctg"ownvkfkuekrnkpct 0"Sistemele 
kphqtoc kqpcng" igqitchkeg tgxqnw kqpgc| " ceguv" fqogpkw" rtkp" ecrcekvcvgc" fg" c"
armoniza fluxuri eterogene (vector, raster, date statistice), transformând procesele 
decizionale intuitive în politici fundamentate pe date . (Worboys & Duckham, 2004).  

"pשּׂ ceguv" eqpvgzv." cfokpkuvtc kkng" rwdnkeg" hwpe kqpgc| " ec" rknqpk" egpvtcnk" "pכֿ
ocpcigogpvwn"vgtkvqtkwnwk."cxּמpf"tgurqpucdknkvcvgc"hwtpk| tkk"ugtxkekknqt"rwdnkeg" k"c"
qrvkok| tkk"ecnkv kk"xkg kk"egv gpknqt0"Cevkxkv kng"cfokpkuvtcvkxg"uwpv"ektewouetkug"wpwk 
ecftw"ngikuncvkx"eqorngz."eg"tgingogpvgc| "vczctgc."rncpkhkectgc"wtdcpkuvke ."gzgew kc"
eqpuvtwe kknqt." iguvkqpctgc" kphtcuvtwevwtkk" twvkgtg" k" ock" pqw" uvtwevwtc" fcvgnqt"
igqurc kcng0 

 

2.1.1 Ecftwn"ngikuncvkx" k"vgjpke<"Fktgevkxc"KPURKTG" k"infrastructur a de 
date src kcng" 

Ghkekgp c"wpwk"ukuvgo"kphqtoc kqpcn"igqitchke"ec"kpuvtwogpv"fg"uwrqtv"fgek|kqpcn"pw"
depinde doar de volumul datelor colectate, ci, într-q" o uwt " fgvgtokpcpv de 
interoperabilitatea acestora."fg"ecrcekvcvgc"ceguvqt"fcvg"fg"c"hk"rctvclcvg."kpvgitcvg" k"
kpvgtrtgvcvg"wpkvct"fg"e vtg"fkxgt k"cevqtk"kpuvkvw kqpcnk0"Cegcuv "pgegukvcvg"c"eqpfwu"nc"
gogtigp c"eqpegrvwnwk"fg"kphtcuvtwevwt "fg"fcvg"urc kcng"*Urcvkcn"Fcvc"Kphtcuvtwevwtg"
abreviat SDI), dehkpkv "ec"wp"cpucodnw"fg"vgjpqnqikk."rqnkvkek."uvcpfctfg" k"tguwtug 
wocpg"pgeguctg"rgpvtw"c"hceknkvc"cejk|k kc."rtqeguctgc."uvqectgc" k"fkuvtkdw kc"fcvgnqt"
igqurc kcng0 

În Wpkwpgc" Gwtqrgcp ." ecftwn" pqtocvkx" uwrtgo" rgpvtw" iguvkqpctgc" kphqtoc kgk"
geografice este stabilit de  Directiva 2007/2/CE (INSPIRE - Infrastructure for Spatial 
Information in Europe).  

Vtcpurwpgtgc"Fktgevkxgk"KPURKTG"ֿכp"ngikunc kc"pc kqpcn "c"Tqoּמpkgk"u-a realizat prin 
Qtfqpcp c"Iwxgtpwnwk"pt0"614232 *tgrwdnkecv "ec"Ngigc"3;214232+"rtkxkpf"kpuvkvwktgc"
Kphtcuvtwevwtkk"Pc kqpcng"rgpvtw"Kphqtoc kk"Urc kcng"*KPKU+0" 
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2.1.2 Ecftwn"pqtocvkx" k"cfokpkuvtcvkx"ֿכp"Tqoּמpkc 

Implementarea directivei INSPIRE a încurajat crearea unei infrastructuri comune 
rgpvtw" kphqtoc kk" urc kcng" "pכֿ Gwtqrc" k" "pכֿ tkng" gwtqrgpg." kpenwukx" "pכֿ Tqoּמpkc. 
Eqqtfqpcvqtwn"korngogpv tkk"fktgevkxgk"Kpurktg"ֿכp"Tqoּמpkc"guvg"Cigp kc"Pc kqpcn "
rgpvtw"Ecfcuvtw" k"Rwdnkekvcvgc"Koqdknkct "*CPERK+0  

"pשּׂ cfokpkuvtc kc" rwdnke " fkp" Tqoּמpkc." wvknk|ctgc" IKU" c" fgxgpkv" gugp kcn " rgpvtw"
iguvkqpctgc"cevkxgnqt" k"gokvgtgc"cevgnqt"fg"cwvqtkvcvg0"Vqvw k."wp"rwpev"fg"eqvkvwt "
legislativ l-c"tgrtg|gpvcv"Qtfkpwn"pt0";2614245."ectg"korwpg"qdnkicvkxkvcvgc"wvknk| tkk"
fotocvgnqt"IKU"ֿכp"gncdqtctgc"fqewogpvc kknqt"fg"wtdcpkuo"*RWI."RW\."RWF+0" 

 

2.1.3 Ukuvgo"Kphqtoc kqpcn"Wtdcp 

Gxqnw kc"rncpkhke tkk"wtdcpg"eqpvgorqtcpg."octecv "fg"fkpcokuo" k"eqorngzkvcvg."
tgenco "q"vtcp|k kg"pgeguct "fg"nc"ukornc"ectvqitchkg"fkikvcn "e vtg"ukuvgog"kpvgitcvg"
fg"kpvgnkigp "urc kcn 0"Tgcnk|ctgc"wpwk"ocpcigogpv"vgtkvqtkcn"eqpvtqncv" k"tgurqpucdkn"
ptguwrwpg"eqngevctgc" k"ctoqpk|ctgc"wpwk"xqnwo"ocukx"fg"fcvg"*Dki"Fcvc+"rtqxgpkvg"
fkp" fqogpkk" gvgtqigpg<" fgoqitchkg." geqpqokg." kphtcuvtwevwt " k" ogfkw0" Cegcuv "
rtqxqectg"c"hwpfcogpvcv"gogtigp c"Ukuvgownwk"Kphqtoc kqpcn"Wtdcp"*UIU), definit ca 
un ecosistem tehnologic bazat pe GIS, optimizat pentru automatizarea proceselor de 
cpcnk| ."oqfgnctg" k"fkugokpctg"c"kphqtoc kknqt"wtdcpg (Geymen, et al., 2008).  

Rtkp"eqpxgtigp c"fkpvtg"IKU."Dki"Fcvc" k"IgqCK."Ukuvgogng"Kphqtoc kqpcng"Wtdcpg"
gxqnwgc| "e vtg"rncvhqtog"ecrcdkng"u "uwu kp "ukown tk"nc"uect "qtc " k"rtqegug"
fgek|kqpcng"cfcrvkxg0"Cegcuv "vtcpuhqtoctg"rq|k kqpgc| "WKU ca element central al 
qtc gnqt"kpvgnkigpvg."eqpvtkdwkpf"nc"etgctgc"wpqt"urc kk"wtdcpg"tg|knkgpvg."uwuvgpcdkng" k"
egpvtcvg"rg"egv gcp0 (Mai, et al., 2025) 

 

2.2  Ukuvgog"kphqtoc kqpcng"igqitchkeg"ֿכp"fqogpkwn"vtchkewnwk" 

Crnkecdknkvcvgc"ukuvgognqt"kphqtoc kqpcng"igqitchkeg"ֿכp"vtcpurqtvwtk"fgewtig"fkp"pcvwtc"
fkuvtkdwkv "c"fcvgnqt"fg"vtcpurqtv" k"vtchke."dar k"fkp"pgegukvcvgc"fkhgtktelor tipuri de 
cpcnk| 0 (Droj & Droj , 2019) (Droj , et al., 2022) ּׂשpu " rncpkhkectgc." rtqkgevctgc."
korngogpvctgc" k"ocpcigogpvwn"ukuvgognqt"fg"vtchke"cukuvcvg"fg"IKU"ug"rqt realiza 
doar prin organizarea k" kpvgitctgc"vwvwtqt kphqtoc kklor despre infrastructura de 
transport k"fg"vtchke0 

Utilizarea GIS-V"rgtokvg"wtdcpk vknqt"u "ghgevwg|g"uvwfkk"fg"hg|cdknkvcvg"cxcpucvg."
xcnkfּמpf"oqfwn"ֿכp"ectg"q"pqw "uvtwevwt "rtqrwu "ug"xc"kpvgitc"ֿכp"gequkuvgown"gzkuvgpv."
tgurgevּמpf"rtkpekrkkng"wpwk"ҷqtc "kpvgnkigpvҶ"*Uoctv"Ekv{+0 

 

2.3 Oqfgnctgc"tgcnkv kk"rtkp"ukuvgog"IKU 

Pncpkhkectgc" wtdcp " oqfgtp " pgegukv " q" oqfgnctg" c" tgcnkv kk" rg" fqw " fktge kk<"
oqfgnctgc"qdkgevwcn "*c"gngogpvgnqt"hk|keg+" k"oqfgnctgc"eqorqtvcogpvcn "*"gping| "
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behavioral modelling). (Vanegas, et al., 2009). Prin intermediul sistemelor GIS, putem 
oqfgnc"ownvkrng"curgevg"cng"tgcnkv kk."rgpvtw"c"ֿכp gngig"ock"dkpg"kpvgtce kwpkng"fkpvtg"
fkhgtkvg"ectcevgtkuvkek"cng"nwokk"pqcuvtg"hk|keg" k"uqekcng0 

 

2.4 Gxqnw kc" eqpegrvgnqt" fg" IKU<" fg" nc" uvtwevwtk" fg" fcvg"
tgnc kqpcng"nc"rctcfkiogng"Fkikvcn"Vykp 

Gzrcpukwpgc"vgjpqnqikgk"kphqtoc kgk" k"eqowpkec kknqt"*KVE+."eqtqdqtcv "ew"etg vgtgc"
gzrqpgp kcn " c" xqnwownwk" fg" fcvg" igqurc kcng" iguvkqpcvg" k" ceegukdknkvcvgc"
kphtcuvtwevwtknqt" fg" octg" xkvg| ." c" hceknkvcv" q" uejkodctg" fg" rctcfkio " "pכֿ ecftwn"
sistemelor GIS. Ceguvgc"cw"gxqnwcv"fg"nc"ukorng"dc|g"fg"fcvg"e vtg"rncvhqtog"kpvgitcvg"
ectg"ctoqpk|gc| "kphqtoc kc"igqurc kcn "ew"fcvg"fg"vgngfgvge kg."hqvqitcoogvtkg"
cgtkcp ."ukuvgog"fg"rq|k kqpctg"IPUU" k"oqfgng"fg"ukownctg"xktvwcn 0"Tg|wnvcvwn"guvg"
o reprezentare tridkogpukqpcn "fgvcnkcv ."ectcevgtk|cv "rtkp"cdqtf tk"ownvk-tg|qnw kg."
multi -uect " k"fkpcokuo"urc kq-temporal. 

Xּמthwn"ceguvgk"gxqnw kk"guvg"tgrtg|gpvcv"fg"eqpegrvwn"fg"Fkikvcn"Vykp"*Igam nul 
Fkikvcn+."ectg"urtg"fgqugdktg"fg"oqfgngng"5F"eqpxgp kqpcng."eqpuvkvwkg"q"tgrnke "xktvwcn "
fkpcoke "c"wpwk"cevkx"hk|ke"ucw"c"wpwk"ֿכpvtgi"ukuvgo"wtdcp."cnkogpvcv "eqpvkpww"rtkp"
hnwzwtk"fg"fcvg"rtqxgpkvg"fg"nc"ugp|qtk"KqV."vgngogvtkg"ֿכp"vkor"tgcn" k"vgngfgvge kg 
(Grieves & Vickers, 2017) 0"Eqpxgtigp c"IKU"ew"DKO"*Dwknfkpi"Kphqtocvkqp"Oqfgnkpi+"
lqce "wp"tqn"etkvke"ֿכp"cegcuv "gvcr ."cukiwtּמpf"eqpvkpwkvcvgc"kphqtoc kgk"fg"nc"pkxgnwn"fg"
fgvcnkw"cn"gngogpvwnwk"eqpuvtwevkx"rּמp "nc"eqpvgzvwn"igqitchke"tgikqpcn (Sani & Rahman 
, 2018)0"Cuvhgn."wp"Fkikvcn"Vykp"pw"guvg"fqct"q"tgrtg|gpvctg"xk|wcn ."ek"wp"gequkuvgo"fg"
fcvg" ukpetqpk|cvg" vgorqtcn" k" urc kcn." ecrcdkn" u " ukowng|g" eqorqtvcogpvwn"
kphtcuvtwevwtkk"uwd"uvtgu" k"u "hwpfcogpvg|g"fgek|kk"rtgfkevkxg"fg"vkr"ҷyjcv-khҶ0 (Ketzler 
, et al., 2020) 

Fw|kwpgc"fkpvtg"oqfgnctgc"fg"vkr"Fkikvcn"Vykp" k"eqpegrvgng"fg"ocpcigogpv"kpvgnkigpv"
vtcpuhqto " ukuvgogng" kphqtocvkeg" igografice dintr -un simplu instrument de 
inventariere într-wp" qticpkuo" fkikvcn" xkw0" Cegcuv " rctcfkio " qhgt " cwvqtkv knqt"
regionale capacitatea de a naviga prin complexitatea peisajului urban modern, 
cukiwtּמpf"q"fg|xqnvctg"fwtcdkn "dc|cv "rg"q"ҷeqp vkkp "urckcn Ҷ"fkikvcn " k"tkiwtqcu 0 

 

2.5 Concluzii 

Skuvgogng"kphqtoc kqpcng"igqitchkeg"cw"gzvkpu"nkokvgng"rtqkgev tkk"cukuvcvg"fg"eqorwvgt"
*ECF+" k"cng"ectvqitchkgtkk"cwvqocvg"*CO+."fgxgpkpf"kpuvtwogpvg"eqorngzg"fg"cpcnk| "
k"rncpkhkectg"ֿכp"fqogpkk"xctkcvg0"GIUkuvgogng"kphqtoc kqpcng"igqitchkeg"vtcfk kqpcng"

okitgc| "ceegngtcv"urtg"ukuvgog"IKU"vtk-dimensionale, integrând elemente specifice 
DKO" k"gxqnwּמpf"urtg"ukownctgc"hkfgn "c"tgcnkv kk"rtkp"eqpegrvg"fg"Fkikvcn"Vykp0"Cegcuv "
ocvwtk|ctg"vgjpqnqike ."eqtqdqtcv ew"pqkng"rctcfkiog"fg"Uoctv"Ekv{" k"Uoctv"Tgikqn, 
qhgt " cwvqtkv knqt" nqecng" k" tgikqpcng" kpuvtwogpvgng" pgeguctg" rgpvtw" c" pcxkic"
eqorngzkvcvgc" rtqxqe tknqt" cevwcng." vtcpuhqtoּמpf" fcvgng" igqurc kcng" dtwvg"  pvt-oכֿ
tguwtu "uvtcvgike "rgpvtw"fg|xqnvctgc"fwtcdkn "c"vgtkvqtkwnwk0  
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3 Ctjkvgevwtc"hnwzwnwk"fg"fcvg" k"tehnologii  fg"cejk|k kg"pentru 
implementarea unui sistem kphqtoc kqpcn destinat suportului 
fgek|kqpcn"ֿכp"fqogpkwn"fg|xqnv tkk"nqecng" k"tgikqpcng" 

Qdkgevkxwn"ceguvwk"ecrkvqn"guvg"cpcnk|c"cejk|k kgk"fg"fcvg."kpxguvkiּמpf"vtcp|k kc"fg"nc"
ogvqfgng"eqpxgp kqpcng"fg"tkfkectg"vqrqitchke "nc"rctcfkiogng"oqfgtpg"fg"ecrvctg"c"
tgcnkv kk0"ּׂשpvt-q"gt "c"uwrtc-cdwpfgp gk"kphqtoc kqpcng."rtqxqectgc"pw eqpuv "fqct"ֿכp"
colectarea kphtqoc kknqt, ci în managementul unor volume masive de date eterogene 
*Dki"Fcvc+" k"ֿכp"gzvtcigtgc"ewpqc vgtkk"rtkp"cniqtkvok"fg"kpvgnkigp "ctvkhkekcn 0"Uvtwevwtc"
ceguvwk"ecrkvqn"gzrnqtgc| "rknqpkk"vgjpqnqikek"ck"ukuvgognqt"kphqtoc kqpcng<"ecdrul 
eqorwvc kqpcn."hwpfcogpvwn"igqogvtke" k"ngicn."qdugtxctgc"ukuvgocvke "c"vgtkvqtkwnwk 
k, ֿכp"hkpcn."eqorqpgpvc"fkpcoke "c"wtdcpkuownwk"rctvkekrcvkx. 

 

3.1 Rctcfkioc" Dki" Fcvc" k" kpvgnkigp c" ctvkhkekcn " "pכֿ
korngogpvctgc"ukuvgognqt"kphqtoc kqpcng"igqitchkeg" 

Dcvgng"igqurc kcng"cw"okitcv"fg"nc"hqtocvgng"eqpxgp kqpcng"e vtg"uhgtc"Dki"Fcvc"
Igqurc kcn."wp"eqpegrv"fghkpkv"rtkp"ekpek"fkogpukwpk"hwpfcogpvcng"*egk"ҷ7"XҶ+."hkgectg"
ew"kornkec kk"urgekhkeg"ֿכp"fqogpkwn"igqfg|kgk" k"rncpkhke tkk"wtdcpg<"volum, vkvg|, 
varietate, valoare k"xeridicitate .  

 

Figura nr 1 Reprezentarea schematica a surselor de date (Droj , et al., 2024) 

Vtcp|k kc"e vtg"Ygd-IKU" k"vgjpqnqikkng"oqdkng"c"hceknkvcv"uejkodwn"fg"fcvg"ֿכp"vkor"tgcn."
qhgtkpf"kpuvtwogpvg"fg"cpcnk| "qpnkpg" k"Ugtxkekk"Dc|cvg"rg"Nqec kg"*NDU+0"Ceguvgc"
xcnqtkhke "vgjpqnqikkng"fg"rq|k kqpctg"inqdcn "*IPUU+"rgpvtw"c"hwtpk|c"kphqtoc kk"eritice 
fgurtg"oqdknkvcvg."rkc c"koqdknkct " k"fkpcokec"hnwzwtknqt"wocpg0"Kpvgitctgc"fcvgnqt"
rtqxgpkvg"fkp"tg gngng"uqekcng"c"eqpfwu"nc"crctk kc"eqpegrvwnwk"fg"vgngfgvge kg"uqekcn ."
qhgtkpf" q" fkogpukwpg" eqorqtvcogpvcn " rncpkhke tkk" wtdcpg." cpvgtkqt" korqukdkl de 
ewcpvkhkecv"rtkp"ogvqfg"vtcfk kqpcng0 Algoritmii de deep learning tgrtg|kpv "oqfcnkv k"
ghkekgpvg"fg"rtqeguctg" k"cpcnk| "c"fcvgnqt"octk"rgpvtw"cpcnk|g"fg"vkrwn< 

¶ Analize multi-vgorqtcng" k" fgvge kc" uejkod tknqt< Kfgpvkhkectgc" cwvqocv " c"
expansiunii urbane. (Zhang & Huang, 2018) 
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¶ Fuziunea datelor: Combinarea imaginilor satelitare cu date IoT (Internet of 
Vjkpiu+"rgpvtw"c"gxcnwc"xkvcnkvcvgc"wtdcp " k"gzrwpgtgc"nc"rqnwcp k"*gz<"RO407+."
eqphqto"oqfgngnqt"rtqrwug"fg"Jwcpi" k"Ycpi.  (Huang & Wang, 2020) 

¶ Encukhkectgc"cwvqocv "c"wvknk| tkk"vgtgpwnwk< Gzvtcigtgc"cortgpvgnqt"en fktknqt" k"
c"tg gngnqt"twvkgtg"ew"rtgek|kg"tkfkecv 0 (Liu, et al., 2019) 

 

3.2 Cadastru 

Cevwcnk|ctgc" k"ogp kpgtgc"tgikuvtgnqt"ecfcuvtcng"ֿכp"eqpvgzvwn"ctjkvgevwtkk"eqorngzg"c"
qtc gnqt"oqfgtpg"pgegukv "q"gxqnw kg"fg"nc"uqnw kkng"vtcfk kqpcng"dc|cvg"rg"hk kgtg"ECF"
Ү ectcevgtk|cvg"rtkp"tgfwpfcp " k"k|qnctg"Ү e vtg"ukuvgog"fg"iguvkwpg"c"dc|gnqt"de 
fcvg"urc kcng"*UIDF+0"Wp"oqfgn"fg"fcvg"ecfcuvtcng"oqfgtp"vtgdwkg"u "tgurgevg"
standardele de interoperabilitate ( ISO 19152 - LADM) pentru a integra aspectele 
lwtkfkeg." igqogvtkeg" k" vgorqtcng" *6F+0 (ISO - International Organization for 
Standardization, 2012) (Shahidinejad, et al., 2024) 

Eqphqto"egtegv tknqt"tgegpvg,  (Aydinoglu, et al., 2025) uvcpfctfk|ctgc"kphqtoc kknqt"
koqdknkctg"guvg"eqnqcpc"xgtvgdtcn "c"ocpcigogpvwnwk"wtdcp"uwuvgpcdkn."hceknkvּמpf"
rtqegug"fgek|kqpcng"kphqtocvg"ֿכp"rncpkhkectgc"wtdcp " k"fg|xqnvctgc"kphtcuvtwevwtkk0"
Integrarea acestui standard permite nu doar securizarea drepturilor de proprietate, ci 
k"q"cnqectg"ghkekgpv "c"tguwtugnqt"nkokvcvg"ֿכp"|qpgng"ogvtqrqnkvcpg"ew"etg vgtg"tcrkf ."

cukiwtּמpf"wpkhqtokvcvgc" k"hkcdknkvcvgc"fcvgnqt"wvknk|cvg"fg"gxcnwcvqtk."kpxguvkvqtk" k"
legislatori . 

 

3.2.1 Ukuvgown"kphqtoc kqpcn"twvkgt 

Integrarea principalele elemente rutiere într-un mediu GIS permite modelarea fluxurilor 
fg" vtcpurqtv" k" gxcnwctgc" uv tkk" vgjpkeg" c" tg gngk." hkkpf" wp" uwrqtv" xkvcn" rgpvtw"
ocpcigogpvwn"ogpvgpcp gk" k"rncpkhkectgc"kpxguvk kknqt"tgikqpcng0 (Badea & Badea, 
2021) 

 

3.3 Utilizarea datelor din fotogrametrie îp" ecftwn" rncpkhke tkk"
urbane 

Vgngfgvge kc"c"gxqnwcv"fg"nc"crnkec kk"predominant oknkvctg"nc"q"uwtu "hwpfcogpvcn "fg"
date deschise (Open Data) wvknk|cv " "pvt-qכֿ ico " ncti " fg domenii. Capacitatea 
ugp|qtknqt"fg"c"hwtpk|c"fcvg"ukuvgocvkeg"cuwrtc"uwrtchg gk"vgtguvtg"c"tgxqnw kqpcv"
fqogpkk"xctkcvg."fg"nc"cpcnk|c"uejkod tknqt"enkocvkeg" k"iguvkqpctgc"tguwtugnqt"pcvwtcng."
rּמp "nc"oqpkvqtk|ctgc"fg|cuvtgnqt" k"gxcnwctgc"fkpcokekk"fg"wvknk|ctg"a terenurilor. În 
eqpvgzvwn"wtdcpkuownwk"oqfgtp."vgngfgvge kc"qhgt "q"rgturgevkx "ukuvgoke "pgeguct "
rgpvtw" c" pכֿ gngig" oqthqnqikc" k" hwpe kqpcnkvcvgc" urc kilor urbane, care sunt 
caracterizate printr -wp"fkpcokuo"ceegngtcv" k"q"eqorngzkvcvg"uvtwevwtcn "tkfkecv. 
(Zhang, et al., 2019)  
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3.3.1 Ectcevgtk|ctgc"fcvgnqt"fg"vgngfgvge kg"fwr "tg|qnw kg" k"ugp|qtk 

Gxkfgp kgtgc"hgpqogpgnqt tgngxcpvg"rgpvtw"ֿכp gngigtgc"ukvwc kgk"cevwcng" k"kuvqtkeg."în 
xgfgtgc"gncdqt tkk"uvwfkknqt"fg"hwpfcogpvctg"cng"rncpwtknqt"wtdcpkuvkeg"rtgewo" k"ֿכp"
xgfgtgc"gncdqt tkk"rtqkgevgnqt"fg"fg|xqnvctg"wtdcp ."guvg"gugp kcn "wvknk|ctgc"fcvgnqt"fg"
vgngfgvge kg. (van Maarseveen, et al., 2019) Crnkec kkng"fguvkpcvg"cukuv tkk"fgek|kgk"ֿכp"
fg|xqnvctgc"wtdcp "wvknk|gc| "fcvg"eqorngzg"urc kcng"cevwcnk|cvg" k"kuvqtkeg"ectg"ug"rqv"
qd kpg"tcrkf" k"kghvkp"wvknk|ּמpf"kocikpk"ucvgnkvctg0" 

 

3.3.2 Kpfkek"urgevtcnk"wvknk|c k"ֿכp"cpcnk|c"wtdcp " k"fg"ogfkw 

Q"ogvqf "eqpucetcv "fg"gzvtcigtg"c"kphqtoc kgk"ecpvkvcvkxg"guvg"wvknk|ctgc"kpfkeknqt"
urgevtcnk."qd kpw k"rtkp"qrgtc kk"ocvgocvkeg"crnkecvg"dgp|knqt"ucvgnkvctg"*gz<"Ncpfucv."
Sentinel-4+0"Ceg vkc"rgtokv"vtcpuhqtoctgc"tghngevcpei în indicatori biotehnici sau de 
mediu. Gzkuv "wp"pwo t"octg"fg"kpfkek"urgevtcnk"ectg"rqv"hk"wvknk|c k"rgpvtw"c"cpcnk|c"
fkxgtug"curgevg"rtgewo"xgigvc kc."tguwtugng"fg"cr ."| rcfc."uqnwn."hqewn fct" k"itcfwn"
de poluare sau factorii climatici . (European Space Agency, 2023) *PCUC."h t "cp+ 

3.4 Fgvge kg sociala ҭ Crowdsourcing  

Implicarea rtq"cevkx "c"egv gpknqt"ֿכp"rtqfwe kc"fg"fcvg"igqurc kcng"c"fgxgpkv"q"tguwtu "
uvtcvgike " rgpvtw" crnkec kk" uqhvyctg" fkxgtug." fg" nc" ocpcigogpvwn" tkuewtknqt" k"
oqpkvqtk|ctgc"vtchkewnwk."rּמp "nc"rncpkhkectgc"wtdcp "rctvkekrcvkx 0"Ceguv"hgpqogp."
uwu kpwv"fg"rtqliferarea tehnologiilor mobile omniprezente, a fost teoretizat de M. 
Iqqfejknf"ֿכp"4229"uwd"eqpegrvwn"fg"kphqtoc kk"igqitchkeg"xqnwpvctg"(Volunteered 
Geographic Information - XIK+0"XIK"fghkpg vg"wvknk|ctgc"tg gngnqt"fg"egv gpk"ec"ugp|qtk"
umani voluntari pepvtw" etgctgc." cucodnctgc" k" fkugokpctgc" fcvgnqt" igqurc kcng 
(Goodchild, 2007). Cdqtf tkng"fg"vkr"etqyfuqwtekpi"uwpv"hwpfcogpvcvg"rg"rncvhqtog"
digitale care ֿכodkp kphqtoc kk"ֿכp"vkor"tgcn."vtcpuhqtoּמpf"wvknk|cvqtwn"tg gngnqt"uqekcng"
într-wp"ҷugp|qt"uqekcnҶ0" 

 

3.4.1 Oqpkvqtk|ctgc"oqdknkv kk 

Crowdsourcing tgrtg|kpv "eqngevctgc"fg"kphqtoc kk" k"fcvg"igqurc kcng"fg"nc"wp"itwr"
mare de oameni pentru a gxkfgp kc"tgnc kkng"urc kcne, prin cqngevctgc"fcvgnqt"igqurc kcng"
fg"e vtg"wvknk|cvqtk"ectg"t urwpf"xqnwpvct"nc"q"ugtkg"fg"ֿכpvtgd tk"ucw"rtkp"rtkoktgc"fg"
date în timp real de la dispozitive digitale precum telefoanele mobile . (Todd & Donihue 
, 2021). Eqpvtkdw kc" eqowpkv kk" "pכֿ rtqeguwn" fg" cejk|k kg" c" fcvgnqt" igqurc kcng."
manifestat prin platforme de tip crowdsourcing precum Waze, Google Maps sau în cel 
cn"ectvqitchkgk"eqncdqtcvkxg"QrgpUvtggvOcr."c"fgencp cv"q"uejkodctg"fg"rctcfkio "pכֿ"
planificarea terivqtkcn 0"Cegcuv "gxqnw kg"rgtokvg"wtdcpk vknqt" k"hcevqtknqt"fgek|kqpcnk"u "
fgr gcue " nkokv tkng" cpcnk|gnqt" uvcvkuvkeg" eqpxgp kqpcng." kpvgitּמpf" hnwzwtk" fg"
kphqtoc kk"urc kcng"cevwcnk|cvg"ֿכp"vkor"tgcn"rgpvtw"fgetkrvctgc"vgpfkp gnqt"gogtigpvg" k"
fundamentarea unor politici publice adaptate dinamicii urbane contemporane (Indrajit, 
et al., 2019).  
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Egtegv tkng"tgegpvg"cuwrtc"ֿכodkp tkk"fcvgnqt"fg"vgngfgvge kg"*Tgoqvg"Ugpukpi+"ew"
vgjpqnqikkng" fg" fgvgevctg" uqekcn " *uqekcn" ugpukpi+" k" ukuvgogng" IKU" cxcpucvg" cw"
fgoqpuvtcv" e " cortgpvgng" cevkxkv knqt" wocpg" gzgtekv " q" kphnwgp " ewcpvkhkecdkn "
cuwrtc"ugop vwrilor electromagnetice ale elementelor urbane, acestea putând fi 
eqtgncvg"ew"fcvgng"eqorqtvcogpvcng"gzvtcug"fkp"tg gngng"uqekcng"rgpvtw"c"igpgtc"
oqfgng"ownvkfkogpukqpcng"cng"ҷwtdcpkuownwk"eqvkfkcpҶ0" 

 

3.5  Rtgnwetctgc"cxcpucv " k"gzvtce kc"kphqtoc kgk 

Fcvqtkv "ectcevgtwnwk"htciogpvcv" k"gvgtqigp"cn"ogfkwnwk"wtdcp."rtqeguctgc"fcvgnqt"fg"
vgngfgvge kg"pgegukv "fgr ktgc"ogvqfgnqt"encukeg"fg"encukhkectg"rkzgn-cu-pixel. În 
rtg|gpv."ug"wvknk|gc| "cniqtkvok"fg"Kpvgnkigp "Ctvkhkekcn " k"Ocejkpg"Ngctpkpi pentru 
gzvtcigtgc"cwvqocv "c"vkrctgnqt"urc kcng< 

¶ Tcpfqo"Hqtguv" k"Uwrrqtv"Xgevqt"Ocejkpg"*UXO+< Rgpvtw"encukhkectgc"wvknk| tkk"
vgtgpwnwk"ew"rtgek|kg"tkfkecv 0 

¶ Deep Learning: Rgpvtw"ugiogpvctgc"cwvqocv "c"en fktknqt" k"c"tg gngnqt"twvkgtg"
din imagini VHR. 

¶ Geographical Weighted Regression (GWR): Rgpvtw"oqfgnctgc"tgnc kknqt"urc kcng"
non-uvc kqpctg"ֿכpvtg"hcevqtkk"uqekq-geqpqokek" k"egk"fg"ogfkw0 (Yu & Fang, 2023)  

 

3.6 Concluzii 

Uvwfkwn"nkvgtcvwtkk"fg"urgekcnkvcvg"tgcnk|cv"gxkfgp kc| "hcrvwn"e "ctjkvgevwtc"wpwk"ukuvgo"
kphqtoc kqpcn"oqfgtp"fguvkpcv"fg|xqnv tkk"tgikqpcng"pw rqcvg"hk"nkokvcv"nc"q"ukpiwt "
uwtu "fg"fcvg k succesul decizional depinde de integrarea datelor. Rigoarea k"rtgek|kc"
fcvgnqt" ecfcuvtcng" k" twvkgtg" vtgdwkg" ctoqpk|cvg" ew" eqpvgzvwn" urc kcn" qhgtkv" fg"
vgngfgvge kg" k"ew"fkpcokuown"uqekcn"din crowdsourcing.  Principalele concluzii sunt:  

1. Gxqnw kc"IKU" rtkp" kpvgitctgc" kpvgnkigp gk" ctvkhkekcng" k" c" ukuvgognqt" fg" vkr"
autonomous GIS tgfweg"uwdkgevkxkvcvgc"cpcnkuvwnwk"wocp" k"ceegngtgc| "vkorwn"
fg"t urwpu"ֿכp"ukvwc kk"etkvkeg0 

2. Vtgegtgc"nc"Ecfcuvtwn"5F" k"uvcpfctfgng"KUQ"3;374"guvg"korgtcvkx "rgpvtw"
oqfgnctgc"eqtgev "c"kphtcuvtwevwtkk"wtdcpg"eqorngzg0 

3. Fcvgng"fg"vkr"XIK"*Yc|g."QUO+"tgrtg|kpv "ҷrwnuwnҶ"qtc wnwk."qhgtkpf"kphqtoc kk"
fgurtg"oqdknkvcvg" k"eqorqtvcogpv"uqekcn"rg"ectg"ugp|qtkk"hk|kek"pw"ng"rqv"ecrvc"
în totalitate.  

4. Eqtgnctgc" ugop vwtknqt" gngevtqocipgvkeg" ew" fcvgng" fkp" tg gngng" uqekcng"
fguejkfg"pqk"qtk|qpvwtk"ֿכp"gxcnwctgc"ecnkv kk"xkg kk"nc"pkxgn"nqecn0 
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4 Ogvqfqnqikk"cxcpucvg"fg"cpcnk| "igqurc kcn k"oqfgnctg"
eqorwvc kqpcn 

 

Într-wp"ogfkw"IKU"fguvkpcv"uwrqtvwnwk"fgek|kqpcn."cniqtkvokk"fg"cpcnk| "pw"uwpv"ukorng"
kpuvtwogpvg"fg"fgugp."ek"hwpfcogpvg"ocvgocvkeg"ectg"rgtokv"fgetkrvctgc"tgnc kknqt"
eqorngzg"fkpvtg"kphtcuvtwevwt ."rqrwnc kg" k"ogfkw0" 

 

4.1 Paradigme eqorwvc kqpcng" "pכֿ gzvtce kc" ewpq vkp gnqt" fkp"
fcvg"urc kcng 

p"gtc"ҷDki"Fcvc"Igqurcשּׂ kcnҶ."xqnwown"kphqtoc kknqt"eqngevcvg"rtkp"ugp|qtk."tg gng"KqV" k"
dc|g"fg"fcvg"ecfcuvtcng"fkuvtkdwkvg"c"fgr kv"ecrcekvcvgc"fg"rtqeguctg"c"ogvqfgnqt"
uvcvkuvkeg"eqpxgp kqpcng0"Rgpvtw"c"gzvtcig"o xcnqctg"uvtcvgike "fkp"ceguvg"hnwzwtk"
ocukxg"fg"fcvg."guvg"pgeguct "wvknk|ctgc"wpqt"vgjpkek"cxcpucvg"fg"fgueqrgtktg"c"
ewpq vkp gnqt"ֿכp"dc|g"fg"fcvg (Knowledge Discovery in Databases - KDD), proces în 
ecftwn"e twkc"fcvc"okpkpi tgrtg|kpv "gvcrc"etwekcn "fg"gzvtcigtg"c"vkrctgnqt."cuqekgtknqt"
k"uvtwevwtknqt"cpvgtkqt"pgewpquewvg" k"rqvgp kcn"wvkng"(Zaharie, 2018).Spre deosebire de 

fcvg"pqpurc kcng."fcvgng"igqtghgtgp kcvg"rtg|kpv "q"fgrgpfgp "urc kcn "kpvtkpuge ."
ocpkhguvcv "rtkp"hgpqogpwn"fg"cwvqeqtgnctg"urc kcn ."ceea ce impune utilizarea unor 
ctjkvgevwtk"cniqtkvokeg"cxcpucvg0"Vcdgnwn"fg"ock"lqu"rtg|kpv "q"cpcnk| "eqorctcvkx "
ukuvgocvke "pvtg"vgjpkekng"fe fcvc"okpkpi"encukeכֿ" k"egng"urgekhkeg"fqogpkwnwk"urc kcn."
gxkfgp kkpf"ucnvwn"ecnkvcvkx"pgeguct"ֿכp"oqfgnctgc"igqfg|ke 0 

 

 Data mining clasic  Data mining spatial  

Definirea 
datelor  

Simplu predominant 
cnhcpwogtke " k"vcdgnct 0 

Complex <"ownvkfkogpukqpcn "*4F."
3D, 4D), multi-uect ."xgevqt1tcuvgt0 

Tgnc kk Explicite: aritmetice, logice 
sortare  

Dependente de context: 
topologice, metrice, fktge kqpcng, 
dinamice, fuzzy 

Organizarea 
datelor  

Indexare nkpkct "sau structuri 
ierarhice simple. 

Indexare urc kcn cxcpucv " ( R-
tree, Quadtree, geohash). 

Qrgtc kk Locale Locale, focale, zonale k"inqdcng. 

Statistica  Independent de context Autocorelare spa kcn ."
igquvcvkuvke. 
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Fcvg"fg"kg ktg" Tcrqctvg"dc|cvg"rg"own kok."
asocieri logice 

Tgrtg|gpv tk" itchkeg" urc kcng."
densitate, modele de clusterizare 
urc kcn 0" 

Algoritmi  divide-and-conquer, sortare 
structuri ierarhice , arbori de 
decizie clasici.  

Minim Bounding Rectangle (MBR), 
Indexare urc kcn, geometrie 
eqorwvc kqpcn. 

Clasificare  Identificarea clasei prin 
similaritate pwogtke  

Supervizate i nesupervizate 
pentru date de teledec ie sau 
encukhkectgc"dc|cv "rg"xgekp vcvgc"
eqpvgzvwcn 0 

Asociere i 
agregare 

Itwrctg" fwr " cvtkdwvg"
identice 

Citgictg" urc kcn dc|cv " rg"
nqec kg."tgnc kk"urc kcng."igqogvtkg"
eqorwvc kqpcn. 

 

Tabel 1 - Eqorctc kg"ֿכpvtg"fcvc"okpkpi"encuke" k"fcvc"okpkpi"urc kcn"*"cfcrctg"fwr "- Anders, 2003) 

 

4.2 Ogvqfqnqikk"fg"cpcnk| "urc kcn " k"oqfgnctg"eqorwvc kqpcn "
a datelor 

Principalul avantaj al sistemelor kphqtoc kqpcng"igqitchkeg"tg|kf "p"cdknkvcvgc"fg"cכֿ"
prezenta într-wp"oqf"wpkvct"cpcnk|c"fgvckncv "c"vwvwtqt"fcvgnqt"iguvkqpcvg."cvּמv"c"egnqt"
cu caracteristici geometrice geocodate, a celor non -geometrice/alfanumerice cât i a 
imaginilo r.  

Cpcnk|c"urc kcn "eqpuvkvwkg"rtqeguwn"cpcnkvke"fg"gzcokpctg"c"ceguvqt"fcvg"ֿכp"xgfgtgc"
oqfgn tkk" tgcnkv kk." rgtok "pfמּ fgvgevctgc" cdnqcpgnqt" uvtwevwtcng" *patterns), 
kpvgtrtgvctgc"fkpcokekk"vgorqtcng."gxcnwctgc"hg|cdknkv kk"nqec kknqt"rgpvtw"kpxguvk kk" k"
igpgtctgc"fg"oqfgng"rtgfkevkxg"fg"vkr"ҷyjcv-khҶ0 

 

4.2.1 Clasificarea imaginilor  

Encukhkectgc"kocikpknqt"tgrtg|kpv "wp"rtqegu"gugp kcn"ֿכp"cpcnk|c"fcvgnqt"eqngevcvg"fg"
ugp|qtkk"oqpvc k"rg"ucvgnk k."avioane ucw"cnvg"rncvhqtog"ֿכp"vgngfgvge kg. 

4.2.2 Rela ii urc kcne  

Tgnc kkng" urc kcng" eqpuvkvwkg" hwpfcogpvwn" qpvqnqike" cn" rtqegugnqt" fg" cpcnk| "
igqurc kcn ." hkkpf" korngogpvcvg" uwd" hqtoc" wpqt" rtgfkecvg" urc kcng" "pכֿ ecftwn"
kpvgtqi tknqt"eqorngzg"fg"dc|g"fg"fcvg0"Ceguvg"tgnc kk"rgtokv"fghkpktgc"tkiwtqcu "c"
modului în care entkv kng"igqitchkeg"uwpv"eqpgevcvg"ucw"eqtgncvg"ֿכp"urc kw."hceknkvּמpf"
gzvtcigtgc"qdkgevgnqt"ectg"ucvkuhce"q"cpwokv "nqike "rq|k kqpcn "p"tcrqtv"ew"wp"qdkgevכֿ"
fg"tghgtkp "*ucw"qdkgev"fg"kpvgtqictg+0 
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Tgnc kkng"urc kcng"rqv"hk"eqodkpcvg" k"kpvgitcvg"ֿכp"kpvgtqi tk"urc kcng"rtkp"wvknk|ctgc"
operatorilor logici ( and, or, not ) pentru extinderea k"tchkpcrea tgnc kklor pentru a 
cukiwtc"q"kpvgtrtgvctg"rtgeku " k"eqgtgpv "c"fcvgnqt"urc kcng. (Carniel, 2022) 

4.2.2.1 Tgnc kkng"vqrqnqikeg 

4.2.2.2 Tgnc kk"ogvtkeg 

4.2.2.3 Tgnc kk"fktge kqpcng 

 

4.2.3 Metodologii de geoprocesare pentru date vectoriale  

Qrgtc kkng"fg"igqrtqeguctg"tgrtg|kpv "oqvqtwn"cniqtkvoke"cn"cpcnk|gk"xgevqtkcng0 Din 
rwpev"fg"xgfgtg"nqike."ceguvgc"rqv"hk"encukhkecvg"ֿכp"hwpe kg"fg"korcevwn"nqt"cuwrtc"
igqogvtkgk" k" cvtkdwvgnqt." cxּמpf" cpcnqikk" fktgevg" "pכֿ cnigdtc" own koknqt (Lwin & 
Murayama, 2025). 

Familie Scop principal  Algoritmi  Analogia mcvgocvke "
/ lqike 

Hknvtg"urc kcng Extragere / 
Decupare 

Clip, Difference Hknvtctg" rg" dc| " fg"
eqpfk kk"vqrqnqikeg" 

Suprapunere 
nqike "*Qxgtnc{+ 

Combinare de 
kphqtoc kk 

Intersect, Union, 
Symmetrical 
Difference 

Qrgtc kk"rg"own kok"*,᷊ 
.᷾"ɯ+ 

Cpcnk| "fg"hqto "
k"Citgictg 

Proximitate / 
Generalizare 

Buffer, Dissolve, 
Convex Hull 

Cpcnk|c" rtqrtkgv knqt"
intrinseci ale 
geometriei 

Tabelul nr.  1 Encukhkectgc"qrgtc kknqt"fg"igqrtqeguctg 

Filtrele urc kcng"tgrtg|kpv "qrgtc kk"ectg"ce kqpgc| "ec"hknvtg"ucw" cdnqcpg"vqrqnqikeg."
gzvt iּמpf"uwd-gpvkv k"h t "c"etgc"igqogvtkk"pqk"fkp"rwpev"fg"xgfgtg"ugocpvke0 (Lwin & 
Murayama, 2025) Orgtc kwpkng"fg"vkr"Qxgtnc{"tgecnewngc| "eqorngv"vqrqnqikc"tg gngk"
tg|wnvcvg."igpgtּמpf"gpvkv k"pqk"cng"e tqt"cvtkdwvg"tgrtg|kpv "q"eqodkpc kg"c"uvtcvwtknqt"
uwtu. 

Orgtc kg" Qrgtc kc" rg"
own kok 

Fguetkgtg"nqike Rezultat 

Intersect 
*Kpvgtuge kg+ 

A  ᷊ B 
*Kpvgtuge kg+ 

Etggc| " wp" uvtcv" pqw"
ectg"eqp kpg doar zonele 
comune dintre straturile 
C" k"D0 

Geometria este A  ᷊ B. 
Tabelul de atribute 
eqp kpg atributele de la 
A k"de la B. 
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Union 
(Unificare)  

A  ᷾ B 
(Reuniune) 

Etggc| " wp" uvtcv" pqw"
ectg" eqp kpg toate 
geometriile  fkp" C" k" D0"
Itcpk gng" uwpv"
recalculate în zonele de 
suprapunere. 

Geometria este A  ᷾ B. 
Tabelul de atribute 
eqp kpg"cvtkdwvgng"fg"nc"
C" k" D." ew" xcnqtk" pwng"
ceqnq" wpfg" pw" gzkuv "
suprapunere. 

Symmetrical 
Difference 
*Fkhgtgp "
Ukogvtke + 

C"ɯ"D sau (A 
 ᷾B) \  (A  ᷊B) 

Etggc| " wp" uvtcv" pqw"
ectg"eqp kpg"|qpgng"ectg"
crct kp lui A sau lui B, dar 
NU ambelor simultan . 

Geometria este C"ɯ"D. 
Tabelul de atribute 
eqp kpg"cvtkdwvgng"fg"nc"
C" k"D0 

Tabelul nr.  2 Qrgtc kk"fg"qxgtnc{ 

În imaginea fg"ock"lqu"rtg|gpv o"q"eqorctc kg"xk|wcn "c"egnqt"vtgk"qrgtc kk."wpfg"co"
octecv"ew"jc wt "tg|wnvcvwn"qrgtc kknqt"0 

Figura nr 2  Eqorctc kc"xk|wcn pvtg"qrgtcכֿ" kkng"Kpvgtuge kg."tgwpkwpg" k"fkhgtgp c"ukogvtke (Droj, 2009) 

Ptqeguwn" fg" igqrtqeguctg" vtgdwkg" u " kpvgitg|g" q" gvcr " tkiwtqcu " fg" ewt ctg"
vqrqnqike, dc|cv "rg"fghkpktgc"wpqt"vqngtcp g"fg"rtqzkokvcvg."cukiwtּמpf"cuvhgn"e "
nkokvgng"eqkpekfgpvg"uwpv"vtcvcvg"ec"q"ukpiwt "gpvkvcvg"ocvgocvke 0 

 

4.2.4 Cpcnk|c"fg"hqto " k"citgictg"urc kcn 

Orgtc kile de suprapunere wvknk|gc| tgnc kkng"fkpvtg"uvtcvwtk"fkhgtkvg0"Qrgtc kk"fg"cpcnk|c"
c"hqtogk" k"citgictg"xcnqtkhke rtqrtkgv kne intrinseci ale unui singur strat. Acestea 
vtcpuhqto "uvtcvwn"rgpvtw"c"ueqcvg"ֿכp"gxkfgp "q"cpwokv "ectcevgtkuvke "c"uc."o 
rtqzkokvcvg.""q"ecvgiqtkg"eqowp "ucw"fkuvtkdw kc"uc"urc kcn. (da Silva, et al., 2015)  

 

Sub-familie  Întrebarea la 
ectg"t urwpfg 

Unealta 
Rtkpekrcn 

Eg" cpcnk|gc| A"
(Proprietatea 
Kpvtkpuge + 

Rezultat 

Proximitate  $Eg" ug" chn " "pכֿ
apropiere?" 

Buffer  Rq|k kc" k"fkuvcp c"ֿכp"
urc kw0 

O arie de 
kphnwgp 0 

Kpvgtuge kg Reuniune Fkhgtgp c"ukogvtke " 
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Agregare "Cum pot grupa 
elementele 
similare?" 

Dissolve Crctvgpgp c" nc" q"
ecvgiqtkg" *fghkpkv "
de atribute). 

Un strat 
simplificat, 
generalizat. 

Hqto "Care este 
amprenta unui 
grup?" 

Convex 
Hull 

Fkuvtkdw kc" urc kcn "
k" gzvkpfgtgc" wpwk"

set de obiecte. 

Limita 
gzvgtkqct " c"
grupului. 

Tabelul nr.  3 Encukhkectgc"qrgtc kknqt"fg"cpcnk| c"hqtogk" k""fg"citgictg 

 

4.2.5  Igquvcvkuvke 

Igquvcvkuvkec" eqpuvkvwkg" wp" ecftw" cpcnkvke" cxcpucv" fguvkpcv" rtqegu tkk" fcvgnqt"
igqtghgtgp kcvg"rtkp"kpvgitctgc"nqec kgk"gpvkv knqt"ec"xctkcdkn "kpvtkpuge "p"oqfgnwnכֿ"
uvcvkuvke0" Urtg" fgqugdktg" fg" uvcvkuvkec" eqpxgp kqpcn ." igquvcvkuvkec" ewcpvkhke " k"
modelec| " uvtwevwtc" urc kq-vgorqtcn " c" rtqegugnqt." dc|ּמpfw-ug" rg" rtkpekrkwn" e "
xctkcdkngng"fkp"xgekp vcvg"vkpf"u "rtg|kpvg"xcnqtk"ukoknctg"*cwvqeqtgnctg+0" 

C0"Cpcnk|c"fkuvtkdw kgk"rwpevwcng"rtkp"hwpe kc"Tkrng{Ҳu"M 

D0"Cwvqeqtgnctgc"urc kcn " k"jqv-spotting  

 

4.2.6   Oqfgnctgc"kpegtvkvwfkpkk" k"c"kortgek|kgk"rtkp"nqikec"hw||{ 

Rncpkhkectgc"wtdcp " k"tgikqpcn "ug"eqphtwpv "cfgugc"ew"hgpqogpg"cng"e tqt"nkokvg"pw"
uwpv"pgvg"*fkuetgvg+."ek"rtg|kpv "|qpg"fg"vtcp|k kg"itcfcv "*gz0"wtdcpk|ctgc."fgpukvcvgc"
xgigvc kgk." ctkkng" fg" kphnwgp " geqpqoke +0" "pשּׂ vkor" eg" cnigdtc" dqqngcp " encuke "
opgtgc| "ew"xcnqtk"dkpctg"*2"ucw"3+."oqfgnctgc"hkfgn "c"tgcnkv kk"gorktkeg"pgegukv "
utilizarea Logicii Fuzzy (neclare), vgqtgvk|cv "fg"Nqvhk"C0"\cfgj" (Zadeh, 1965).  

C0"Hwpe kk"fg"crctvgpgp " k"encukhkectgc"Hw||{"E-Means 

D0"Qrgtc kk" k"tgnc kk"urc kcng"hw||{ 

 

4.3 Modelarea infrastructurii rutiere în GIS - T 

Oclqtkvcvgc"ukuvgognqt"IKU"nwetgc| p"ukuvgo"ectvg|kcp."fg"qdkegk"urcכֿ" kwn"gwenkfkcp."
wpfg"fkuvcp c"fkpvtg"fqw "qdkgevg"guvg"fgvgtokpcv p"hwpeכֿ" kg"fg"rq|k kkng"tgncvkxg"ֿכp"
urc kw"ecnewncvg"rtkp"fkuvcp c"gwenkfkcp puשּׂ"0 p"ec|wn"crnkecכֿ" kknqt"fg"vtchke."ceeast  
fkuvcp "vtgdwkg"ecnewncv "rgpvtw"vtckgevqtkk"rtgfghkpkvg"urgekhkecvg"rtkp"nkpkk" k"ewtdg."
segmente orientate care definesc grafuri.  

Crnkec kkng"IKU-V."kpvgitgc| "dc|gng"fg"fcvg"igqurc kcng"cevwcnk|cvg"ew"rtkxktg"nc"tg gcwc"
uvtcfcn "ew"vqcvg"kphqtoc kkng"fgurtg"vtchke."ewo"ct"hk<"ugopg"fg"ektewnc kg."ugochqctg."
nkokv "fg"xkvg| ."tguvtke kk"fg"vtchke."gngogpvg"fg"ecrcekvcvg"oczko ."rwpeve de interes, 
fct" k"ew"q"octg"xctkgvcvg"fg"kphqtoc kk"ֿכp"vkor"tgcn."ewo"ct"hk"ceekfgpvg."dnqeclg"fg"
trafic etc.  (Wuest & Mioc , 2007). (Droj & Droj, 2020). 
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4.3.1  Algoritmi de rutare  

Aniqtkvokk"fg"twvctg"wvknk|c k"kpk kcn"fqct"ֿכp"crnkec kkng"urgekhkeg"fg"vkr"IKU"ewo"co"hk"
CteIKU."cw"fgxgpkv"egng"ock"eqowpg"crnkec kk"dc|cvg"rg"vgjpqnqikc"IKU." k"wp"ceeguqtkw"
qdnkicvqtkw"nc"vqcvg"oc kpkng"oqfgtpg0"Fgvgtokpctgc"egngk"ock"ghkekgpvg"twvg"e vre 
fguvkpc kg"guvg"rtkpekrcnc"fqtkp "pw"pwock"rgpvtw"wvknk|cvqtkk"qdk pwk k."ek" k"gzvtgo"fg"
korqtvcpv "rgpvtw"ugtxkekkng"fg"wtigp. (Mitchell, 2005) 

 

4.3.2  Determinarea drumului de cost minim  

Fgvgtokpctgc"ftwownwk"fg"equv"okpko."rgpvtw"itchwtk"ectg"pw"fg kp"equvwtk"pgicvkxg"ug"
tgcnk|gc| "rtkp"cfcrv tk"fkxgtug"cng"cniqtkvown"nwk"Fklmuvtc0"(Dijkstra, 1959) 

 

4.3.3 Determinarea fluxului maxim 

Utilizând metoda FordҭFulkerson se pot identifica gâturile de trafic cauzate de 
ecrcekvcvg"ock"octg"fg"kpvtctg"ֿכp"pqf"fgeּמv"hnwzwn"oczko."ֿכp"xgfgtgc"qrvkok| tkk"
traficului.  

 

4.3.4  Kphnwgp c"vtcpurqtvwnwk"rwdnke"cuwrtc"vtchkewnwk 

Rqrwnc kc"qrvgc| "cuwrtc"oqfwnwk"fg"fgrncuctg" k"kornkekv"ֿכp"cngigtgc"oklnqcegnqt"fg"
transport în comun luând în considerare aspecte geografice, cum ar fi apropierea de 
uvc kkng"fg"vtcpurqtv"nc"rwpevwn"fg"rngectg"rtgewo" k"nc"fguvkpc kg."fct" k"fg"curgevg"
ewo"ct"hk"htgexgp c."fwtcvc"fg"fgrncuctg."cinqogtc kc" k"ecnkvcvgc"ugtxkekknqt0" 

Eqphqto"oqfgnwnwk"geqpqoke"wtdcp."fghkpkv"fg"Hwlkvc" k"Qicyc."fg"qdkegk"rqrwnc kc"
cngig"nqewtkng"fg"ec|ctg."nqewn"fg"owpe " k"vkrwn"fg"eqowpkectg"rgpvtw"c"tgfweg"nc"
minimum costurile (Masahisa & Hideaki , 1982)0"Rgpvtw"c"qd kpg"q"kocikpg"ock"dwp "c"
eggc"eg"kphnwgp gc| "vtchkewn."ocvgocvkekgpkk"Xkpegpv"Xgtdcxcv|" k"Octe"Dctvjgngo{" k-
cw"rtqrwu"u "eqpuvtwkcue "wp"oqfgn"uejgocvke"ukornw"ectg"u "uwtrtkpf "egng"ock"
ukorng"gngogpvg"fkp"kpvgtce kwpgc"fkpvtg"vtchke" k"vransportul public . 

p"eqpenw|kg."rgpvtw"c"tgfweg"pwoשּׂ twn"fg"oc kpk"fkp"vtchke."kornkekv"c"rgtuqcpgnqt"ectg"
eqpfwe"guvg"qrqtvwp "tgfwegtgc"vkorwnwk"pgeguct"fgrncu tkk"ew"oklnqceg"fg"vtcpurqtv"
în comun astfel încât  u  fgxkp "ownv"ock"oke"fgeּמv vkorwn"fg"fgrncuctg"ew"oc kpc. 
 hcrv"eg"ug"rqcvg"tgcnk|c"rtkp"etg vgtgc"pwo twn"fg"rgtuqcpg"ectg"cw"ceegu"hcekn"nc"
oklnqcegng" fg" vtcpurqtv" "pכֿ eqowp" rtgewo" k" tgfwegtgc" vkorwnwk" fg" c vgrvctg0"
(Verbavatz & Barthelemy, 2019) ( Buchanan, 2019) 
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4.4 Arhitectura GIS ca sistem de suport a deciziei în dezvoltarea 
regional   

Wp" ukuvgo" urc kcn" fg" uwrqtv" cn" fgek|kgk" tgrtg|kpv " wp" gequkuvgo" eqorwvc kqpcn"
eqorngz."eqpegrwv"rgpvtw"c"cukuvc"fgekfgp kk"ֿכp"tg|qnxctgc"rtqdngognqt"urc kcng"uncd"
structurate.  

 

 
Figura nr 3 Structura unui sistem de suport a deciziilor (Droj & Droj, 2010)  

 

Ctjkvgevwtc"hwpe kqpcn "c"wpwk"ukuvgo"urc kcn"fg"uwrqtv"cn"fgek|kgk"fgfkecv"fg|xqnv tkk"
nqecng" k"tgikqpcng"kpvgitgc| "vtgk"rknqpk"hwpfcogpvcnk."cukiwtּמpf"vtcp|k kc"fg"nc"fcvgng"
dtwvg"nc"ewpqc vgtgc"uvtcvgike < 

1. Sistemul de management al bazei de date care tgcnk|gc| "hw|kwpgc"ugocpvke "
c"fcvgnqt"igqurc kcng"*ecfcuvtw."tg gng"gfknkvctg."kocikpk"ucvgnkvctg+"ew"dc|g"fg"
date non-urc kcng"gvgtqigpg"*kpfkecvqtk"hkpcpekctk."fgoqitchkg."rqnkvkek"rwdnkeg+0" 

2. Baza de mqfgng" k"apcnk| "*ODOU+ - tgrtg|kpv "pwengwn"cpcnkvke"wpfg"uwpv"
kpvgitc k"cniqtkvokk"fg"cpcnk| "urc kcn ."igquvcvkuvke " k"c"ogvqfgnqt"fg"cpcnk| "
ownvketkvgtkcn "*OEFC+0 (Malczewski & Rinner, 2015) 

3. Kpvgthc c"fg"fkcnqi" k"xk|wcnk|ctg"ectg hceknkvgc| "kpvgtce kwpgc"fgekfgpvwnwk"ew"
oqfgnwn."vtcpuhqtoּמpf"tg|wnvcvgng"ocvgocvkeg"eqorngzg"ֿכp"tgrtg|gpv tk"itchkeg"
k"ectvqitchkeg"ceegukdkng."hwpfcogpvּמpf"cuvhgn"q"iwxgtpcp "dc|cv "rg"fqxg|k0 

Cea mai tqdwuv " ogvqfqnqikg" fg" cpcnk| "ownvketkvgtkcn "în optimizarea deciziilor 
urc kcng"q"tgrtg|kpv "kpvgitctgc"IKU"ew"rtqeguwn"fg"kgtctjk|ctg"cpcnkvke "*Cpcn{vke"
Hierarchy Process - AHP), prin descompunerea problemelor complexe într-q"uvtwevwt "
kgtctjke ."vtcpuhqtoּמpf"gxcnw tkng"ecnkvcvkxg"*qrkpkk"fg"gzrgt k+"ֿכp"rqpfgtk"pwogtkeg"
riguroase. ( Nguyen, et al., 2020) 
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Rtqeguwn" fg" cpcnk| " ownvketkvgtkcn " urc kcn " rtguwrwpg" rctewtigtgc" wpwk" hnwz"
ogvqfqnqike"tkiwtqu."ectg"vtcpuhqto "etkvgtkkng"igqitchkeg"ֿכp"uwrqtv"fgek|kqpcn"rtkp"
wto vqctgng"gvcrg< 

1. Fghkpktgc"etkvgtkknqt"ectg"o uqct "itcfwn"fg"cvkpigtg"c"qdkgevkxwnwk"rtqrwu" k"c"
tguvtke kknqt< 

¶ Etkvgtkk"ectg"urqtgue"ucw"fkokpwgc| "cfgexctgc"wpgk"nqec kk"*gz<"rtqzkokvcvgc"
hc "fg"wvknkv k."ceegukdknkvcvgc"twvkgt +0 

¶ Tguvtke kk"*Eqpuvtּמpigtk) dqqnggpg"ectg"gzenwf"cpwokvg"|qpg"fg"nc"cpcnk| "fkp"
motive legale sau tehnice (ex: arii protejate, zone inundabile). 

2. Uvcpfctfk|ctgc"ucw"pqtocnk|ctgc"etkvgtkknqt"rtkp"cfwegtgc"nqt"nc"q"uect "eqowp "
fg"eqorctcdknkvcvg"*fg"tgiwn "kpvgtxcnwn"]2.3_+0"Cegcuvc"ug"tgcnk|gc| "rtkp"hwpe kk"
fg"vtcpuhqtoctg"*ueqtwtk"fg"wvknkvcvg+."rgtok pf"citgictgc"wnvgtkqctמּ "c"fcvgnqt"
eterogene. 

3. Fgvgtokpctgc"korqtvcp gk"etkvgtkknqt."rtkp"rqpfgtctg<"Hkge twk"hcevqt"k"ug"cvtkdwkg"
q"rqpfgtg"ectg"tghngev "korqtvcp c"uc"tgncvkx  p"tcrqtv"ew"egngncnvg"etkvgtkk0כֿ"

4. Agregarea tg|wnvcvgnqt"rtkp"eqodkpctgc"j t knqt"fg"etkvgtkk"rqpfgtcvg"rgpvtw"c"
qd kpg"wp"ueqt"hkpcn"fg"cfgexctg0" 

Kpvgitctgc"cpcnk|gk"ownvketkvgtkcng"ֿכp"ogfkwn"IKU"vtcpuhqto "rncpkhkectgc"vgtkvqtkcn "fkpvt-
un demers reactiv într-wpwn"rtqcevkx" k"vtcpurctgpv, oferind tkiqctgc"ocvgocvke " k"
hngzkdknkvcvgc"pgeguct "rgpvtw"c"iguvkqpc"eqphnkevgng"fg"kpvgtgug"urgekhkeg"fg|xqnv tkk"
fwtcdkng."cukiwtּמpf"e "fgek|kkng"cfokpkuvtcvkxg"uwpv"hwpfcogpvcvg"rg"q"cpcnk| "urc kcn "
ownvkfkogpukqpcn " k"qdkgevkx 0 

4.5 Concluzii  

 

Kpvgitctgc"rgturgevkxgk"urc kcng"ew"kphqtoc kkng"uvcvkuvkeg"guvg"gugp kcn "rgpvtw"c"
integra datele într-q"hqto "wpkvct ."fgqctgeg"cnvhgn"rqcvg"fweg"nc"tg|wnvcvg"kpcfgexcvg"
fkp"rgturgevkxc"eqtgevkvwfkpkk."eqpukuvgp gk" k"vgorqtcnkv kk"kphqtoc kknqt. 

Cpcnk|c" urc kcn ." ukoknct" cpcnk|gk" uvcvkuvkeg." ug" dc|gc| " rg" rtqegug" ectg" rqv" hk"
rtqitcocvg."ֿכpu "t urwpuwn"guvg"qhgtkv"ejkct" k"cvwpek"eּמpf"krqvg|gng"fg"dc| "pw"uwpv"
".pfgrnkpkvgכֿ cw" hquv" hqtowncvg" kpeqtgev" ucw" fcvgng" fg" kpvtctg" pw" uwpv" eqtgevg" k"
complete0"Gzcevkvcvgc"crctgpv "c"wpwk"t urwpu"pw"ֿכpugcop "e "guvg"eqtgev 0"Rgpvtw"c"
pכֿ gngig"tg|wnvcvwn."fg"gzgornw."fkpvt-wp"ukuvgo"fg"kphqtoc kk"igqitchkeg."vtgdwkg"u "
ewpqc vgo"ecnkvcvgc"fcvgnqt"ectg"uwpv"kpvtqfwug"ֿכp"ukuvgo."cevwcnkvcvgc"ceguvqtc."
algoritmii dkp"urcvgng"rtqegu tkk"fcvgnqt"rtgewo" k"nkokv tkng"chk clgnqt"itchkeg0 
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5 Ctjkvgevwtc"wpwk"Ukuvgo"Kphqtoc kqpcn"Wtdcp"gzvkpu"rgpvtw"
hwpfcogpvctgc"fg|xqnv tkk"vgtkvqtkcng"ֿכp"\qpc"Mgvtqrqnkvcp "
Oradea 

 

Ecrkvqnwn"fg"hc "eqpuvkvwkg"rknqpwn"gzrgtkogpvcn"cn"egtegv tkk."hkkpf"fgfkecv"xcnkf tkk"
gorktkeg" c" ecftwnwk" ogvqfqnqike" rtqrwu" rtkp" qrgtc kqpcnk|ctgc" wpwk" Ukuvgo"
Kphqtoc kqpcn"Wtdcp"*WKU+"nc"pkxgnwn"\qpgk"Ogvtqrqnkvcpg"Qtcfgc0" 

 

5.1 Qdkgevkxgng" uvwfkwnwk" fg" ec|" k" ecftwn" fg" eqphqtokvcvg"
pqtocvkx 

Rwpevwn"fg"rngectg"ֿכp"eqphkiwtctgc"ukuvgownwk"kphqtoc kqpcn"ֿכn"tgrtg|kpv "eqphqtoctgc"
ew"pqwn"ecftw"pqtocvkx"kpuvkvwkv"rtkp"Qtfkpwn"pt0";26142450"Fkp"rgturgevkx "vgjpke ."
uvwfkwn"fg"ec|"tgurgev "rknqpkk"fg"kpvgtqrgtcdknkvcvg"fghkpk k"fg"ngikunc kg< 

a. Wpkvcvgc"fg"tghgtkp "urc kcn <"Vqcvg"ugvwtkng"fg"fcvg"uwpv"rtqkgevcvg"ֿכp"ukuvgown"
pc kqpcn"Uvgtgqitchke"3;92"*GRUI"5:66+."cukiwtּמpf"rtgek|kc"ogvtke "pgeguct "
eqtgn tkk"ew"rncpwtkng"ecfcuvtcng"qhkekcng0 

b. Formatul de date: Utilizarea containerului GeoPackage (GPKG) ca standard 
fguejku." hceknkvּמpf" uejkodwn" fg" kphqtoc kk" "pvtgכֿ kpuvkvw kk, h t " rkgtfgtk" fg"
topologie sau atribute.  

c. Uvcpfctfk|ctgc"ugocpvke <"Korngogpvctgc"encukhke tkk"JKNWEU."ectg"rgtokvg"
cnkpkgtgc"|qpkhke tkk"hwpe kqpcng"c"owpkekrkwnwk"Qtcfgc"nc"uvcpfctfgng"gwtqrgpg"
de utilizare a terenului. 

 

5.1.1 Kfgpvkhkectgc"nkokvgnqt"uvtwevwtkk"okpkocng" k"rtqrwpgtgc"uejgogk"
conceptuale extinse 

Fg k"Qtfkpwn"pt0";2614245"uvcdkng vg"q"uvtwevwt "fg"fcvg"pgeguct "rgpvtw"uvqectg" k"
vizualizare, acest set minimal este insuficient pentru realizarea planurilor urbanistice 
pe suport GIS, ew"cvּמv"ock"rw kp"rgpvtw"korngogpvctgc"wpwk"ukuvgo"urc kcn"fg"uwrqtv"cn"
deciziei. 

Uejgoc"gzvkpu "rtqrwu p"rtg|gpvc"nwetctg, rtg|gpvcvכֿ"  "pכֿ"

Figura nr 4 rtqrwpg"q"qpvqnqikg"urc kcn "eqorngz ."ectg"fgr g vg"ukornc"tgrtg|gpvctg"
a straturilor tematice, introducând concepte de modelare multi -uect ."hw|kwpg"jkdtkf "
(vector-tcuvgt+" k"kpvgitctg"KqV"ֿכp"vkor"tgcn0  

Ctjkvgevwtc"gzvkpu "c"ukuvgownwk"guvg"uvtwevwtcv "rg"wto vqctgng"encug"fg"qdkgevg" k"
tgnc kk< 
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A. Encug"fg"qdkgevg"rwpevwcng" k"pqfwtk"fg"oqdknkvcvg<"Nodurile sistemului sunt 
tgrtg|gpvcvg"rtkp"ecrgvgng"ugiogpvgnqt"fg"uvtcf ."uvc kk"fg"vtcpurqtv" k"hceknkv k"
urbane. 

B. Encug"fg"qdkgevg"nkpkctg" k"oqfgnctgc"tg gngnqt"etkvkeg: ukuvgown"gzvkpu"vtcvgc| "
kphtcuvtwevwtc"ec"rg"wp"itch"vqrqnqike"eqorngz0"Uvtcfc"guvg"fgueqorwu, prin 
tgnc kk"fg"eqorq|k kg ֿכp"ugiogpvg"fg"uvtcf "fkuetgvg."rgtok "pf"cvtkdwktgc"wpqtמּ
rtqrtkgv k"fkpcokeg0"Tg gngng"gfknkvctg"uwpv"oqfgncvg"ec"gpvkv k"nkpkctg"kpvgnkigpvg."
kpvgitcvg" ew" ugp|qtk" KqV" fg" rtgukwpg." fgdkv" k" cxctkg." hceknkvּמpf" ogpvgpcp c"
rtgfkevkx 0"Fg"cugogpgc."tg gcwc fg"vtcpurqtv"rwdnke"guvg"fghkpkv "rtkp"vtcugg"
nkpkctg"eqtgncvg"ew"htgexgp c k"ecrcekvcvgc"oklnqcegnqt"fg"vtcpurqtv0 

C. Encug" fg" qdkgevg" rqnkiqpcng" k" tgrtg|gpv tk"ownvk-uect <"Oqfgnctgc" urc kwnwk"
kpenwfg" nkokvc" wpkv knqt" cfokpkuvtcvkxg" *WCV." kpvtcxkncp1gzvtcxkncp+." wpkv kng"
vgtkvqtkcng"fg"tghgtkp "*WVT+."clase generice de tip parcele k"en fktg"rtgewo" k"encug"
derivate precum parcele intravilan *"ew"ucw"h t "eqpuvtwe kk+."parcuri respectiv clase 
fgtkxcvg"fkp"eqpuvtwe kk<"nqewkp g."en fktk"rwdnkeg"gve.. Propunem implementarea 
wpgk"nqikek"fg"chk ctg"cfcrvkx "*ownvk-uect +<"gpvkv kng"fg"vkr"WCV"ucw"hceknkv kng"
complexe: en fktk."puncte de interes (POI-uri) . 

D. Encug"jkdtkfg" k"câmpuri src kcng"*Igqhkgnfu+"pentru a gestiona fenomenele cu 
xctkc kg"eqpvkpw "rtkp"wvknk|ctgc"fcvgnqt"fg"rtqxgpkgp "tcuvgt"*gz<"j t k"fg"|iqoqv."
fkurgtukc"rqnwcp knqt."kpfkek"urgevtcnk+"ֿכp"eqtgnc kg"ew"nkokvgng"xgevqtkcng"cng"wpkv knqt"
administrative : UAT, zone intravilan/extravilan, dar k"wpkv kng" vgtkvqtkcng" fg"
tghgtkp "*WVT+."rtgewo" k"|qpkhke tkng"urgekcnk|cvg<"|qpg"rtqvglcvg."|qpg"hwpe kqpcng"
k"|qpg"hkuecng. 

E. Kpvgitctgc"hnwzwtknqt"KqV" k"c"cvtkdwvgnqt"ugocpvkeg0"Ukuvgown"gzvkpu"vtcpuhqto "
gpvkv kng"hk|keg"ֿכp"qdkgevg"kpvgnkigpvg"rtkp"kpvgitctgc"senzorilor IoT: 

¶ Mobilitate: Ugp|qtk"fg"vtchke"corncuc k"rg"ugiogpvgng"fg"uvtcf " k"ukuvgog"fg"
monitorizare în timp real pe vehiculele de transport public.  

¶ Wvknkv k<"Oqpkvqtk|ctgc"uv tkk"tg gngnqt"*rtgukwpg."fgdkv+"rgpvtw"ocpcigogpvwn"
incidentelor.  

F. Baze de date non-urc kcne: hkgectg" gpvkvcvg" igqogvtke " guvg" tgnc kqpcv " ew"
rtgxgfgtkng"Tgiwncogpvwnwk"Nqecn"fg"Wtdcpkuo"*TNW+" k"urgekhkec kkng"vgjpkeq-
juridice ale zonelor cu regim special.  

G. Oqfgnctgc"tgnc kknqt" k"c"kpvgitkv kk"vqrqnqikeg: 

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

¶ Oq vgpktg"(Inheritance): Wvknk|cv " rgpvtw" urgekcnk|ctgc" encugnqt facilitând 
rtqrcictgc"cwvqocv "c"cvtkdwvgnqt"eqowpg0 

¶ Eqorq|k kg" k"agregare: Fghkpg vg" fgrgpfgp gng" gzkuvgp kcng" cukiwtּמpf"
eqpukuvgp c"dc|gk"fg"fcvg"ֿכp"ec|wn"oqfkhke tknqt"igqogvtkeg0 

¶ Predicate topologice (Contain, Cross, Overlap): Utilizate pentru implementarea 
regulilor de integritate a planului.  

Rtkp"cegcuv "uvtwevwt "gzvkpu ."Ukuvgown"Kphqtoc kqpcn"Wtdcp"fgxkpg"q"rncvhqto "
fkpcoke "fg"vkr"Fkikvcn"Vykp."ecrcdkn "u "tghngevg"pw"fqct"uvctgc"rtg|gpv "c"vgtkvqtkwnwk"
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*eqphqto"Qtfkpwnwk";2614245+."ek" k"u "ukowng|g"uegpctkk"fg"gxqnw kg"dc|cvg"rg"fcvg"
geqpqokeg." fg" ogfkw" k" fg" vtchke." qhgtkpf" cuvhgn" uwrqtvwn" pgeguct" uvwfkknqt" fg"
hwpfcogpvctg"cpcnkvkeg" k"rtqurgevkxg0 
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Figura nr 4 Uejgoc"eqpegrvwcn "a fcvgnqt"urc kcng"minimale pgeguct "rgpvtw"tgcnk|ctgc"cpcnk|gnqt"aferente uvwfkknqt"fg"hwpfcogpvctg"cpcnkvkeg" k"rteditive (gncdqtcv de autor) 
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5.1.2 Metodologia fg"cejk|k kg."eqtgnctg" k"kpvgitctg"c"fcvgnqt 

Fluxul metodologic este structurat pe trei paliere fundamentale:  

A. Cejk|k kc" k"rtg-procesarea: Rtkoc"gvcr "xk|gc| "eqngevctgc"kphqtoc kknqt"fkp"uwtug"
ectcevgtk|cvg" rtkp" tg|qnw kk" k" htgexgp g" fg" cevwcnk|ctg" cukogvtkeg." cukiwtּמpf"
vqvqfcv "eqphqtokvcvgc"ew"rtqkge kc"qhkekcn "Uvgtgqitchke"3;92< 

a. Fcvg" fg" pcnvכֿ " rtgek|kg<" Rncpwtk" ecfcuvtcng." nkokvg" cfokpkuvtcvkxg" *WCV."
kpvtcxkncp1gzvtcxkncp+" k" tg gng" gfknkvctg" qd kpwvg" fg" CPERK" k1ucw" fg" nc"
cfokpkuvtc kc"nqecn.  

b. Fcvg"fg"vgngfgvge kg<"Hnwzwtk"fg"kocikpk"ucvgnkvctg"ownvkurgevtcng"hwtpk|cvg"fg"
eqpuvgnc kkng"Ncpfucv"*PCUC+" k"Ugpvkpgn"*GUC+."kpvgitcvg"ֿכp"ukuvgo"rgpvtw"
igpgtctgc" kpfkeknqt" urgevtcnk" k" cpcnk|c" gxqnw kgk" rtqegugnqt" rgfq-
oqthqnqikeg" k"c"ceqrgtktkk"vgtgpwlui.  

c. Eqorqpgpvc" fg" vkor" tgcn" k" ugp|qtk" uqekcnk<"Integrarea fluxurilor de tip 
crowdsourcing rtqxgpkvg"fkp"rncvhqtogng"Yc|g" k"QrgpUvtggvOcr"*QUO+."
eqtgncvg"ew"tg gng"fg"ugp|qtk"KqV"*Kpvgtpgv"qh"Vjkpiu+"fkuvtkdwk k"nc"pkxgnwn"
infrastructurii critice.  Ceguvg" fcvg" rgtokv" vtcp|k kc" ukuvgownwk" e vtg" q"
ctjkvgevwt "fg"vkr"Fkikvcn"Vykp."qhgtkpf"ecrcekvcvgc"fg"c"tghngevc"uvctgc"
kpuvcpvcpgg"c"tg gngnqt"fg"vtcpurqtv" k"fg"c"hwpfcogpvc"fgek|kk"qrgtcvkxg"ֿכp"
managementul urban. 

B. Corelarea tgnc kqpcn "k"urc kcn "c"kphqtoc kknqt"gvgtqigpg: Procesul de corelare 
fgr g vg"ukornc"cn vwtctg"c"fcvgnqt."xk|ּמpf"eqpuvtwktgc"wpwk"oqfgn"eqpegrvwcn"
eqorngz." "pכֿ ectg" tgnc kkng" fkpvtg" qdkgevg" uwpv" iwxgtpcvg" fg" tgiwnk" uvtkevg" fg 
cardinalitate k"nqike "uvtwevwtcn 0  

C. Xcnkfctgc" k"ewt ctgc"vqrqnqike: pentru a garanta conformitatea cu standardele 
tkiwtqcug"korwug"fg"Qtfkpwn"pt0";2614245" k"urgekhkec kkng"vgjpkeg"cng"Fktgevkxgk"
INSPIRE.:  

a. Xgtkhkectgc"kpvgitkv kk"uwrtchg gnqt<" 
Á Eliminarea poligoanelor parazite (Sliver Polygons):  
Á Excluderea suprapunerilor (No Overlaps) 
Á Xcnkfctgc"eqpvkpwkv kk"*No Gaps):  

b. Xcnkfctgc"eqpgevkxkv kk"tg gngnqt"*Itchwtk"fg"vtcpurqtv" k"wvknkv k):  
c. Cwfkvwn"eqpukuvgp gk"nqikeg" k"c"kpvgitkv kk"tghgtgp kcng<"kpvtg"qdkgevwn"urc kcn"

k"cvtkdwvg< 
Á Xgtkhkectgc"wpkekv kk" 
Á Validarea incluziunii ierarhice 

 

5.2 Studii de fundamentare analitice privind dinamica 
geqpqoke " k"wtdcpkuvke 

 

Ceguv"rcnkgt"cpcnkvke"xk|gc| "fgetkrvctgc"fkpcokekk"vgtkvqtkcng"rtkp"hw|kwpgc"kpfkecvqtknqt"
socio-geqpqokek"ew"igqogvtkc"ecfcuvtcn ."qhgtkpf"uwrqtvwn"gorktke"pgeguct"rgpvtw"
xcnkfctgc"uvtcvgikknqt"fg"fg|xqnvctg"wtdcp " k"tgikqpcn 0 
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5.2.1 Kpvgitctgc" kpfkecvqtknqt" hkpcpekctk" "pכֿ uvtwevwtkng" igqurc kcng<"
Oqfgnctgc" xkvcnkv kk" geqpqokeg" k" c" rqnctk| tkk" vgtkvqtkcng" rtkp"
tehnici de Spatial Data Mining 

Qdkgevkxwn"ceguvwk"uwdecrkvqn"guvg"fgoqpuvtctgc"crnkecdknkv kk"vgjpkeknqt"fg"urcvkcn"
fcvc"okpkpi"ֿכp"eqtgnctgc"hnwzwtknqt"fg"fcvg"hkpcpekctg"ew"gpvkv kng"ecfcuvtcng."wvknk|ּמpf"
ca model experimental sectorul turistic din România.  

Cpcnk|c"fkuvtkdw kgk"urc kcng"c"wpkv knqt"fg"ec|ctg"nc"pkxgn"fg"lwfg "*Figura nr 5+"tgngx "q"
fg|xqnvctg"kpgicn "c"kphtcuvtwevwtkk"vwtkuvkeg0"Rtkp"eqdqtּמtgc"itcpwnctkv kk"nc"pkxgn"fg"
wpkv k" cfokpkuvtcvkx-vgtkvqtkcng." ug" qdugtx " wp" hgpqogp" fg" rqnctk|ctg" gzvtgo 0"
Eqorcpkkng"vwtkuvkeg"vkpf"u "ug"eqpegpvtg|g"ֿכp"pwengg"urgekhkeg<"qrv"rqnk"fg"etg vgtg" k"
patru clustere specializate.  Cegcuv " fkuvtkdw kg" pgwpkhqto " fgoqpuvtgc| " e "
cevkxkv kng"geqpqokeg"uwpv"kphnwgp cvg"fg"nqec kg"ֿכpvt-q"o uwt "ownv"ock"octg"fgeּמv"
cnvg"ugevqctg."igpgtּמpf"|qpg"fg"xkvcnkvcvg"kpvgpu " k"ctkk"octikpcnk|cvg0 

     
Figura nr 5 Fkuvtkdw kc"eqorcpkknqt"vwtkuvkeg"rg"lwfg g k"WCV-uri (Droj, et al., 2020) 

Rgpvtw"c"ewcpvkhkec"korcevwn"geqpqoke"tgcn."fkpeqnq"fg"ukornc"pwo tctg"c"eqorcpkknqt."
am aplicat algoritmul  Multi -Fkuvcpeg"Urcvkcn"Enwuvgt"Cpcn{uku"*Tkrng{Ҳu"M+0" 

  
Figura nr 6 Fkuvtkdw kc"cpiclc knqt"fkp"fqogpkwn"vwtkuvke"""""""Hkiwtc"pt"7 Fkuvtkdw kc"enwuvgtk|cv "c"cevkxgnqt"fkp"vwtkuo"  
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Figura nr 8 Rwvgtgc"fg"ewor tctg"c"ugtxkekknqt"fg"citgogpv"xu"cevkxg"c"eqorcpkknqt"vwtkuvkeg (Droj, et al., 2020) 

Cpcnk|c"igqurc kcn "ocetqgeqpqoke "rtg|gpvcv "fgoqpuvtgc| "e "wvknk|ctgc"IKU"ec"
instrument de suport decizional permite:  

¶ Kfgpvkhkectgc"|qpgnqt"fg"xkvcnkvcvg"geqpqoke rtkp"eqtgnctgc"fktgev "c"fcvgnqt"
fiscale cu registrele cadastrale.  

¶ Xcnkfctgc" rqnkvkeknqt" fg" kpxguvk kk prin detectarea clusterelor naturale de 
fg|xqnvctg."gxkvּמpf"cnqectgc"kpghkekgpv "c"tguwtugnqt0 

¶ Hwpfcogpvctgc" rtqurgevkx " c" pgeguctwnwk" fg" kphtcuvtwevwt ֿכp" hwpe kg" fg"
fkpcokec"rwvgtkk"fg"ewor tctg" k"c"ceegukdknkv kk"tgikqpcng0 

Cegcuv " ogvqfqnqikg." xcnkfcv " nc" pkxgn" pc kqpcn." eqpuvkvwkg" dc|c" rgpvtw" cpcnk|gng"
fgvcnkcvg"fg"xkvcnkvcvg"geqpqoke "nc"pkxgn"fg"WVT"eg"xqt"hk"crnkecvg"ֿכp"eqpvgzvwn"urgekhke"
al Zonei Metropolitane Oradea. 

 

5.2.2 Cpcnk|c"tgnc kknqt"rgtkwtdcpg" k"c"itcfwnwk"fg"wtdcpk|ctg"rtkp"vgjpkek"
fg"citgictg"urc kcn 0 

Tgnc kkng"rgtkwtdcpg"tgrtg|kpv "ocpkhguvctgc"urc kcn "c"kpvgtfgrgpfgp gnqt"geqpqokeg."
uqekcng" k"hwpe kqpcng"fkpvtg"wp"pwengw"wtdcp"rqnctk|cvqt"*Owpkekrkwn"Qtcfgc+"k"zona 

hwpe kqpcn "c sa. În eqpvgzvwn"cevwcnk| tkk"RWI."
cpcnk|c"ceguvqt"tgnc kk"rtkp"vgjpkek"IKU."xk|gc|c| 
cuantificarea fenomenului de periurbanizare , în 
ectg"nqecnkv kng"twtcng"ֿכ k"rkgtf"hwpe kc"citkeqn "
vtcfk kqpcn " "pכֿ hcxqctgc" wpqt" hwpe kwpk"
tg|kfgp kcng" k"kpfwuvtkcng"kpvgitcvg"ֿכp"hnwzwtkng"
metropolitane. Apcnk|c" citgicv " c" fcvgnqt"
fgoqitchkeg"tgngx "q"gzrcpukwpg"tg|kfgp kcn "
egpvtkhwi.   

Kpfkecvqtwn"fg"fgpukvcvg"c"rqrwnc kgk."citgicv"
rtkp" eqtgnctgc" uwrtchg gk" kpvtcxkncpwnwk" ew"
pwo twn"fg"nqewkvqtk."rncugc| "Uּמpvcpftgk"rg"
rtkown" nqe" "pכֿ eqtqcpc" rgtkwtdcp ." ew" 527"
nqewkvqtk1mo²0"Cegcuv "xcnqctg"cvguv "wp"itcf"

Figura nr 9  Fgpukvcvgc"rqrwnc kg"în zona 
rgtkwtdcp "Qtcfgc 
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tkfkecv" fg" wtdcpk|ctg" c" vgtkvqtkwnwk." wpfg" gzrcpukwpgc" rg" qtk|qpvcn " c" igpgtcv" q"
uvtwevwt "fgpu "c"hqpfwnwk"eqpuvtwkv. Utilizarea tehnicilor de spa ial data mining asupra 
fcvgnqt"fg"tcrqtvctg"hkpcpekct "rgpvtw"cpwn"4246"eqphkto "tqnwn"\OQ"ec"oqvqt"cn"
geqpqokgk"lwfg gpg."eqpegpvtּמpf"97.6'"fkp"ekhtc"fg"chcegtk"c"lwfg wnwk"Dkjqt0" 

Ctjkvgevwtc"tgnc kknqt"rgtkwtdcpg"guvg"eqpfk kqpcv "uvtwevwtcn"fg"itcfwn"fg"ceegukdknkvcvg"
urc kq-vgorqtcn ."ceguv"rctcogvtw"hwpe kqpּמpf"ec"rtkpekrcn"xgevqt"cn"fkpcokuownwk"
vgtkvqtkcn0"Eqphkiwtc kc"fgpu " k"tcokhkecv "c"tg gngk"fg"kphtcuvtwevwt "twvkgt "c"facilitat 
q" oqdknkvcvg" rgpfwnct " ghkekgpv ." hcrv" eg" c" eqpfwu" nc" q" fkncvctg" c" ctgcnwnwk" fg"
cvtcevkxkvcvg"tg|kfgp kcn "e vtg"nqecnkv kng limitrof e.  

Wvknk|ctgc"rtciwtknqt"uvcpfctfk|cvg"fg"37."52" k"67"fg"okpwvg"eqpuvkvwkg"wp"kpuvtwogpv"
cpcnkvke" gugp kcn" rgpvtw" fghkpktgc" uvtwevwtkk" Ctkgk" Hwpe kqpcng" Wtdcpg" rgtok "pfמּ
ewcpvkhkectgc"kpvgpukv kk"oqdknkv kk"rgpfwnctg" k"kfgpvkhkectgc"qtkgpv tkk"hnwzwtknqt"de 
pcxgv "fqokpcpvg. Fwr "ewo"guvg"knwuvtcv"în Figura nr 10 (a), cartografierea acestor 
|qpg"rgpvtw"owpkekrkwn"Qtcfgc"tgngx "q"kgtctjk|ctg"urc kcn "enct < 

¶ Izocrona de 15 minute: Circumscrie nucleul dur al Zonei Metropolitane Oradea, 
fghkpkpf"rgtkogvtwn"fg"kpvgtce kwpg"eqvkfkcp "kpvgpu = 

¶ K|qetqpc"fg"52"fg"okpwvg<"Kpvgitgc| "nqecnkv kng"chgtgpvg"egnwk"fg-al doilea inel 
rgtkwtdcp."octeּמpf"nkokvc"fg"ghkekgp "c"pcxgvgk"|knpkeg= 

¶ Izocrona de 45 de minute: Extinde sfera de polarizare asupra întregii regiuni 
hwpe kqpcng."ֿכpinqdּמpf"kpenwukx"rqnkk"wtdcpk"ugewpfctk"rtgewo"Ucnqpvc" k"Cng f0 

 

   
(a)          (b) 

Figura nr 10 Ceegukdknkvcvgc"owpkekrkwnwk"Qtcfgc"fkp"|qpc"rgtkwtdcp " 

Dg k"oqfgnctgc"igqogvtke "uwigtgc| "q"ceegukdknkvcvg"gzvkpu ."kpvgitctgc"xctkcdkngnqt"
dinamice Ү rtgewo"xcnqtkng"fg"vtchke"ogfkw" k"eqphkiwtc kc"vqrqnqike "c"e knqt"twvkgtg"
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Ү în algoritmii de cpcnk| "fg"tg gc (Network Analysis) induce o eqpvtce kg"urc kcn "
ugopkhkecvkx a acestor arii (Figura nr 10 (b))0"Cegcuv "fkuetgrcp "pvtg"ceegukdknkvcvgcכֿ"
vgqtgvke " k" egc" tgcn " gxkfgp kc| " korcevwn" tg|kuvgp gk" tg gngk" cuwrtc" ghkekgp gk"
vtcpurqtvwnwk" tgikqpcn" k" uwdnkpkc| " pgegukvcvgc" qrvkok| tkk" kphtcuvtwevwtkk" rgpvtw"
ogp kpgtgc"eqg|kwpkk"ogvtqrqnkvcpg0 

 

5.2.3 Oqpkvqtk|ctgc"vgpfkp gnqt"fg"fg|xqnvctg" k"c"gzrcpukwpkk"wtdcpg"rtkp"
ogvqfg"fg"fgvge kg"c"uejkod tknqt"rg"ugtkk"vgorqtcng"ucvgnkvctg 

Fgvgevctgc" uejkod tknqt" *Change Detection) prin prelucrarea fluxurilor de date 
rtqxgpkvg"fkp"vgngfgvge kg"tgrtg|kpv "q"ogvqfqnqikg"hwpfcogpvcn p"cpcnk|c"fkcetqpkeכֿ" "
a teritoriului.  

      
Figura nr 11 Oradea - imagine Sentinel 2 din 11 iulie 2017. Figura nr 12 Oradea - imagine Sentinel 2 din 25 iulie 2022. 

"pשּׂ ecftwn" uvwfkknqt" fg" hwpfcogpvctg" rgpvtw" rncpkhkectgc" wtdcp " kpvgnkigpv ."
oqpkvqtk|ctgc"gzrcpukwpkk"|qpgnqt"eqpuvtwkvg"ֿכp"fgvtkogpvwn"urc kknqt"xgt|k"eqpuvkvwkg"wp"
kpfkecvqt"etkvke"cn"uwuvgpcdknkv kk0"Rgpvtw"cpcnk|c"oqfkhke tknqt"uwtxgpkvg"ֿכp"Owpkekrkwn 
Oradea, s-au utilizat serii temporale furnizate de misiunea Sentinel -2 (ESA Copernicus), 
ectcevgtk|cvg"rtkp"tg|qnw kk"urc kcng"fg"32"o" k"q"htgexgp "tkfkecv "fg"tgxk|kvctg0" 

             
Figura nr 13 - Ecvgiqtkc"fg"hqnqukp "dc|cv "rg"fcvg"Ugpvkpgn4"ew"tg|qnw kc"fg"32"o."eqorctc kg"kpvtg"4239"uk"4245"

(ArcGIS online) 
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Ipvgtrtgvctgc" xk|wcn " fktgev " guvg" octecv " fg" uwdkgevkxkvcvg" k" fkhkewnv k" "pכֿ
ewcpvkhkectgc" rtgeku " c" vtcpuhqto tknqt." korwpּמpf" wvknk|ctgc" wpqt" cniqtkvok"
eqorwvc kqpcnk"cxcpuc k"rgpvtw"k|qnctgc"xgevqtknqt"fg"uejkodctg0 Cpcnk|c"eqorctcvkx "
c"ecvgiqtkgk"fg"hqnqukp "pvtg"cpkk"4239כֿ" k"4245"*Figura nr 13+"gxkfgp kc| "q"vgpfkp "
fg" gzrcpukwpg" wtdcp " egpvtkhwi " *Urban Sprawl+0" Tg|wnvcvgng" kpfke < conversia 
terenurilor agricole, dgpukhkectgc" guwvwnwk"tg|kfgp kcn k"hragmentarea coridoarelor 
verzi. 

 

5.3 Uvwfkk"fg"hwpfcogpvctg"rtkxkpf"qticpk|ctgc"ektewnc kgk" k"c"
transporturilor (GIS-T) 

Rgpvtw"gncdqtctgc"fqewogpvc kknqt"fg"wtdcpkuo."guvg"gugp kcn "tgcnk|ctgc"wpwk"uvwfkw"
fg"hwpfcogpvctg"cuwrtc"qticpk| tkk"ektewnc kgk" k"vtcpurqtvwtknqt."wvknk|ּמpf"fcvg"urc kcng"
cxcpucvg0"Cxּמpf"ֿכp"xgfgtg"e "egng"ock"etkvkeg"eqorqpgpvg"uwpv"kphtcuvtwevwtc"twvkgt "
k"vtcpurqtvwn"rwdnke."ֿכp"eqpvkpwctg"rtg|gpvo"ֿכp"fgvcnkw"ogvqfgng" k"vgjpqnqikkng"fg"

wvknk|ctg"c"ukuvgognqt"kphqtoc kqpcng"igqitchkeg"ֿכp"cpcnk|c"crtqhwpfcv "c"kphtcuvtwevwtkk"
twvkgtg"fkp"Qtcfgc."wtocv "fg"q"gxcnwctg"c"vtcpurqtvwnwk"rwdnke"fkp"cegnc k"qtc k"fg"q"
analiz  c"korcevwnwk"kpxguvk kknqt"îp"kphtcuvtwevwtc"twvkgt "cuwrtc"vtchkewnwk"wtdcp"rg"
rgtkqcfc"kpxguvk kgk" k"rquv"kpxguvk kg0" 

 

5.3.1 Analiza infrastructurii rutiere utilizând GIS  

Rgpvtw"c"cpcnk|c"vtchkewn"ֿכp"owpkekrkwn"Qtcfgc"co"cdqtfcv"wto vqctgc"ogvqfqnqikg< 

¶ Co"eqngevcv"fcvgng"fg"vtchke"fkp"owpkekrkw"Qtcfgc"fwr "ewo"guvg"tghngevcv "fg"
yc|g0eqo" k"Iqqing"Ocru= 

¶ Co"guvkocv"ecrcekv kng"hkge twk"ugiogpv"fg"uvtcf "wvknk|ּמpf"ogvqfqnqikc"
rtqrwu "fg"Vtcpurqtv"qh"Nqpfqp"rtg|gpvcv  .p"ecrkvqnwn"3כֿ"

Ca urmare a analizei realizate, am identific at wto vqctgng"fkuhwpe kwpk"oclqtg< 

¶ Ecrcekvcvg"fg"ektewnc kg"tgfwu "ock"cngu"rg"uvt |kng"ugewpfctg"fkp"egpvtwn"
kuvqtke."fct" k"ֿכp"ectvkgtgng"fg"nqewkp g"eqngevkxg= 

¶ Tgfwegtgc"ecrcekv kk"wpqt"uvt |k"ec"wtoctg"c"vtcpuhqto tkk"wpqt"r t k"fkp"
ectqucdkn"ֿכp"rcte tk"nqpikvwfkpcng= 

¶ Ecrcekvcvg"fg"ektewnc kg"tgfwu "rg"uvt |kng"ectg"cnkogpvgc| "ectvkgtgng"pqk"fg"
nqewkp g= 

¶ Ownvkrng"kpvgtuge kk."rgpvtw"ectg"pw"sunt respectate constrângerile de flux 
conform metodelor Ford -Fulkerson, prezentate în capitolul 4. 

 

5.3.2 Apcnk|c"oqdknkv kk" k"c"ghkekgp gk"transportului public  

 

Astfel, s-c"h ewv"kfgpvkhkectgc" k"rctcogvtk|ctgc"fgvcnkcv "c"tg gngk"uvtcfcng< 
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¶ tg gcwc"uvtcfcn "c"hquv"fghkpkv "ec"itch" k"dc| "fg"fcvg"rgpvtw"oqfgnctgc"
ocvgocvke " c" vtchkewnwk0" Ceguvgc" tgrtg|kpv " jctvc" fg" dc| " k" uwrqtvwn" fg"
prezentare pentru traficul simulat;  

¶ tg gcwc"fg"vtcpurqtv"rwdnke" k"uvc kkng"cw"hquv"fghkpkvg"ec"itch" k"tgrtg|gpvcvg"rg"
jctvc"fg"dc| = 

¶ s-cw" kfgpvkhkecv" rtkpekrcngng" qdkgevkxg" igpgtcvqctg" fg" vtchke" *cfokpkuvtc kg."
kpuvkvw kk"fg"gfwec kg" k"u p vcvg."egpvtg1|qpg"eqogtekcng" k"fg"ugtxkekk."|qpg"
kpfwuvtkcng."|qpg"fg"citgogpv" k"tgetggtg"gve0+= 

¶ s-cw"kpvgitcv"ֿכp"dc|c"fg"fcvg."fcvgng"fg"vtchke"eqngevcvg" k"fcvgng"fg"vtchke"fkp"
PUG-ul municipiului Oradea; 

¶ Datele de trafic colectate au fost integrate în ArcGIS cu date de trafic în timp 
real World Traffic Services, furnizate de Esri prin intermediul Living Atlas. 

Fg"cugogpgc."co"cfcrvcv"oqfgnwn"ocvgocvke"fghkpkv"fg"Xgtdcxcv|" k"Dctvjgngo{" k"n-
co"crnkecv"rg"fcvgng"fg"vtchke"fkp"owpkekrkwn"Qtcfgc"rgpvtw"c"oqfgnc" k"ukownc"cngigtgc"
fg"e n vqtkg"c"rqrwnc kgk"qtc wnwk" k"c"ucvgnqt"fkp"lwt0"Rg"dc|c"cpcnk|gk"fg"tg gc."c"analizei 
vtchkewnwk" k"c"ukown tkk"fg"e n vqtkg."ug"rqv"fgvgtokpc"ew"w wtkp "gngogpvgng"ectg"

igpgtgc| "cinqogtc kg"fg"vtchke"ֿכp"kpvgtkqtwn"qtc wnwk. (Droj , et al., 2022) 

 
Figura nr 14 Zone accesibile îp"32"okpwvg"fg"nc""uvc kkng"fg"vtcpurqtv"ֿכp"eqowp*"(Droj , et al., 2022) 

Pgpvtw"c"gxcnwc"ceqrgtktgc"vtcpurqtvwnwk"rwdnke."ghgevw o"q"cpcnk| "de servicii pentru 
c"fgvgtokpc"|qpc"ceegukdkn "fg"nc"q"uvc kg"fg"vtcpurqtv"rwdnke"ucw"nc"q"uvc kg"fg"
transport public0"Cegcuv "cpcnk| "c"tg gngk"c"hquv"h ewv "nwּמpf"ֿכp"eqpukfgtctg"wto vqtkk"
rctcogvtkk<"fgrncuctgc"rg"lqu" k"vkorwn"fg"fgrncuctg"32"okpwvg0"Tg|wnvcvwn"cpcnk|gk"guvg"
q"|qp "fg"rqnkiqp"ectg"rqcvg"hk"cvkpu pvt-q"rgtkqcfכֿ" "fg"vkor"fg"ekpek"okpwvg"rּמp "nc"
q" uvc ke de transport public. Zonele generate au fost îmbinate pentru a unifica 
rezultatele. 

Rtkp"uwrtcrwpgtgc"j t kk"etgcvg"rgpvtw"ceegukdknkvcvgc"vtcpurqtvwnwk"rwdnke"ew"fcvgng"fg"
trafic în timp real, furnizate de Esri prin Living Atlas World Traffic Services putem 
qdugtxc"cinqogtc kkng"gzvkpug"fg"vtchke"fkp"|qpc"egpvtcn "c"qtc wnwk."|qp "h t "vransport 
public. 
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În figurile wto vqctg."este prezentcv q"cpcnk| "c"vtchkewnwk."ew"fcvg"fg"vtchke"ֿכp"vkor"
tgcn."ectg"c"uwdnkpkcv"dnqeclgng"fg"vtchke"fkp"egpvtwn"qtc wnwk"fkp"ecw|c"kpfkurqpkdknkv kk"
vtcpurqtvwnwk"rwdnke."ֿכp"rgtkqcfgng"ֿכp"ectg"eqrkkk"ogti" k"kgu"fg"nc" eqcn 0" 

 
Figura nr 15 Dnqeclg"fg"vtchke"ֿכp"|qpc"egpvtcn "fcvqtkv "kpceegukdknkv kk"oklnqcegnqt"fg"vtcpurqtv"60280qtc"qtc"36."(Droj , 

et al., 2022) 

 
Figura nr 16 Dnqeclg"fg"vtchke"ֿכp"|qpc"egpvtcn "fcvqtkv "kpceegukdknkv kk"oklnqcegnqt"fg"vtcpurqtv"390270qtc""39."(Droj , et 

al., 2022) 

p"hkiwtkng"fg"ock"uwu."co"gxkfgpשּׂ kcv"|qpgng"h t "ceegu"hcekn"nc"oklnqcegng"fg"vtcpurqtv"
"p"eqowpכֿ k"rtqdngog"fg"eqpiguvkqpctg"c"vtchkewnwk"ֿכp"ceguvg"|qpg" k"rg"uvt |kng"
cfkcegpvg0"Cngigtgc"oqfwnwk"fg"fgrncuctg"guvg"fcv "pw"pwock"fg"ceegukdknkvcvgc"
mijloacgnqt"fg"vtcpurqtv"ֿכp"eqowp."ek" k"fg"equvwn"fgrncu tkk."ֿכp"urgekcn"rgpvtw"r tkp kk"
ectg"vtgdwkg"u-k"fwe "rg"eqrkk"nc" eqcn  pckpvg"fg"c"ogtig"nc"ugtxkekw0כֿ"

Rgpvtw"guvkoctgc"fwtcvgk"fg"e n vqtkg."u-c"eqpukfgtcv"e "codgng"rwpevg"fg"rngectg" k"
de sosire sunt situate într-un cartier acceptabil cu transport public, cu un timp mediu 
fg"ogtu"fg"nc"hkgectg"rwpev"rּמp "nc"egc"ock"crtqrkcv "uvc kg"fg"32"okpwvg0"Vkorwn"fe 
c vgrvctg"ֿכp"qtgng"fg"xּמth"c"hquv"guvkocv"nc"32"okpwvg"rgpvtw"Qtcfgc" k"47"fg"okpwvg"
pentru Zona Mgvtqrqnkvcp "Qtcfgc0" 

Fwr "ewo"ug"xgfg"ֿכp"vcdgnwn"fg"ock"jos."vkorwn"pgeguct"fgrncu tkk"ew"oc kpc"ֿכp"
rgtkqcfc"fg"xּמth"tgrtg|kpv "lwo vcvg"fkp"vkorwn"pgeguct"fgrncu tkk"ew"oklnqceg"fg"
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transport în comun atât în ZMO."eּמv" k"ֿכp"owpkekrkwn"Qtcfgc. ejkct"fce "codgng"rwpevg"
fg"rngectg" k"uquktg"ug"chn "nc"q"fkuvcp "ceegrvcdkn "fg"uvc kk"fg"vtcpurqtv0"" 

 

 Rqrwnc kc" Uwrtchc c"
(kmp) 

Fkuvcp c"
medie(km) 

Indicele 
de trafic  

Timpul ὸ  
(minute) 

Timpul 
ὸ (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 

 

5.3.3 Cpcnk|c"crnkecdknkv kk"vgjpqnqikgk"IKU""ֿכp"wto tktgc"vtchkewnwk" k"c"
eqpiguvkgk" rg" rgtkqcfc" fgtwn tkk" nwet tknqt" fg" eqpuvtwe kg"a 
infrastructurii rutiere  

Qtc gng" fkp" "pvtgcicכֿ nwog" ug" gzvkpf" cxּמpf" korcev" cuwrtc" etg vgtkk" oqdknkv kk"
rqrwnc kgk."ectg"igpgtgc| "q"guecncfctg"c"rtqdngognqt"fg"vtchke<"eqpiguvkk."codwvgkclg."
ceekfgpvg"fct" k"ew"ghgevg"kpfktgevg."ewo"ct"hk"rqnwctgc0" 

Prin prezentul studiu, am propus analiza impactul ui kpxguvk kei tgcnk| tkk"rcuclwnwk"Ij0"
Magheru cuwrtc"vtchkewnwk" k"c"|qpgi adiacente, prin analize de trafic repetate, utilizand 
datele de trafic în timp real, furnizate de Esri prin Living Atlas World Traffic Services, 
respectiv de Google Maps. ּׂשp"hkiwtc"wto vqctg."guvg"tgrtg|gpvcv"tg|wnvcvwn"cpcnk|gk"fg"
trafic generat în Oradea în data de 7 noiembrie 2019, la ora 14, cu o zi înainte de 
kpk kgtgc"tguvtke kknqt"fg"ektewnc kg"rg"uvtcfc"Ocijgtw."fkp"ecw|c"nwet tknqt"fg"eqpuvtwe kg"
pentru realizarea pasajului subteran (începute în 15 noiembrie 2019). 

 
Figura nr 17 Trafic în Oradea , 7 Noiembrie 2019 ora 14 (Droj, et al., 2023) 

p"xgfgtgc"wtoשּׂ tktkk"vtchkewnwk"rg"rgtkqcfc"nwet tknqt"fg"eqpuvtwe kg."co"tgcnk|cv"cpcnk|g"
fg"vtchke"tgrgvcvg."rtkp"uwrtcrwpgtgc"kphqtoc kknqt"rtkxkpf"fcvgng"fg"vtchke"ֿכp"vkor"tgcn."
furnizate de Esri prin Living Atlas World Traffic Services, respectiv de Google Maps cu 
imagini orthofoto ale municipiului Oradea.  
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Figura nr 18 Trafic tipic în Oradea , februarie  2020 ora 

14 (Droj, et al., 2023) 

 
Figura nr 19 Traficul în Oradea în 29 aprilie 2020 la ora 

14 ( (Droj, et al., 2023)) 

 
Figura nr 20 Traficul în Oradea în 17 septembrie 2020 la 

ora 8.00 (Droj, et al., 2023) 

 
Figura nr 21 Traficul în Oradea în 26 octombrie 2020 la 

ora 14 (Droj, et al., 2023) 

 
Figura nr 22 Traficul în Oradea în 17 mai 2021 la ora 14 (Droj, et al., 2023) 

Fwr "ewo"ug"rqcvg"qdugtxc."ֿכp"hkiwtc"fg"ock"uwu."ukvwc kc"vtchkewnwk"în 17 mai 2021 la 
ora 14, rtg|kpv "eqpiguvkqpctgc"vtchkewnwk"rg"vqv"vtqpuqpwn"uvt |kk"Ij0"Ocijgtw0 
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5.3.4 Modelarea predictiv " c" hnwzwtknqt" fg" vtchke" k" oketqukownctgc"
fkpcoke "c"tg gngk"twvkgtg<"Uvwfkw"fg"ec|"comuna Sântandrei 

p"cegcuvשּׂ "uge kwpg"egtegvctgc"ug"eqpegpvtgc| "gzenwukx"cuwrtc"Eqowpgk"Uּמpvcpftgk."
rctvg"kpvgitcpv "c"ZMO, unitate administrativ -vgtkvqtkcn "ectg"rtg|kpv "egng"ock"ugxgtg"
fkuhwpe kqpcnkv k"fg"oqdknkvcvg"fkp"ֿכpvtgi"ctgcnwn"ogvtqrqnkvcp."ecw|cvg"fg"tkvown"
ceegngtcv"fg"wtdcpk|ctg" k"fgpukhkectgc"hqpfwnwk"eqpuvtwkv0 Diagnoza suportului fizic 
tgngx "wp"ukuvgo"rtqhwpf"cwvq-egpvtke" k"fg|gejknkdtcv0"Tg gcwc"uvtcfcn "c"eqowpgk."ew"
q"nwpikog"fg"336"mo"uvtwevwtcv "rg"czc"FL"9;9."rtg|kpv "eqpuvtּמpigtk"igqogvtkeg"
majotg"*tkiqng"fguejkug+" k"pqfwtk"etkvkeg"fg"eqpiguvkg"*Ogic"Kocig."Rcnqvc+"ectg"cw"
cvkpu"rtciwn"fg"ucvwtc kg0"Cegcuv "rtgukwpg"twvkgt "guvg"fwdncv "fg"q"xwnpgtcdknkvcvg"
ukuvgoke " c" cnvgtpcvkxgnqt" fg" oqdknkvcvg<" kphtcuvtwevwtc" rkgvqpcn " k" xgnq" guvg"
fragmentav ." kct" vtcpurqtvwn" rwdnke" ogvtqrqnkvcp" t oּמpg" pgeqorgvkvkx" fkp" ecw|c"
htgexgp gk"tgfwug" k"c"nkrugk"rtkqtkvk| tkk"ֿכp"vtchke0 

Oqfgnctgc"fkikvcn "c"itchwnwk"fg"vtcpurqtv" k"oketqukownctgc"ֿכp"UWOQ 

Rgpvtw"c"vtgeg"fg"nc"q"cpcnk| "uvcvke "c"fcvgnqt"nc"q"ֿכp gngigtg"fkpcoke "c"oqfwnwk"ֿכp"
ectg"hwpe kqpgc| "tg gcwc"fg"vtcpurqtv"c"eqowpgk"Uּמpvcpftgk."c"hquv"fg|xqnvcv"wp"
model de microsimulare a traficului utilizând platforma open -source SUMO 
(Simulation of Urban MObility). (Lopez, et al., 2018)  SUMO este un pachet software  
fg"ukownctg"oketqueqrke " k"eqpvkpw "c"vtchkewnwk"twvkgt"ownvk-modal. Acesta permite 
oqfgnctgc"ukuvgognqt"fg"ocpcigogpv"cn"vtchkewnwk."c"eqorqtvcogpvwnwk"xgjkewngnqt" k"
c"kpvgtce kwpknqt"ceguvqtc"rg"q"tg gc"twvkgt "fgvcnkcv 0 

 
Figura nr 23 Uwtuc" k"fguvkpc kc"vtchkewnwk"- comuna Sântandrei 

Oqfgnwn"fg"vtcpurqtv"wvknk|cv"ctg"ec"cp"fg"dc| "cpwn"4247" k"tgrtqfweg"fkikvcn"tg gcwc"
fg"vtcpurqtv"c"eqowpgk0"Eqpuvtwe kc"oqfgnwnwk"c"kornkecv"fghkpktgc"c"fqw "eqorqpgpvg"
rtkpekrcng<"tg gcwc"hk|ke " k"egtgtgc"fg"vtcpurqtv0 

¶ Structura Grafului:  Tg gcwc"fg"vtcpurqtv"c"hquv"oqfgncv "vqrqnqike"uwd"hqto "
fg"cteg"*7;7"ugiogpvg+" k"pqfwtk"*3476"kpvgtuge kk+."hkge twk"gngogpv"hkkpfw-i 
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asociate caracteristici tehnice riguroase: capacitate, viteze de proiectare, 
tguvtke kk"fg"ocpgxt " k"vkrwn"ֿכodt e okpvgk"twvkgtg0 

¶ Cererea de transport: S-a generat o matrice Origine-Fguvkpc kg"*Q-F+"fkuvtkdwkv "
|p"6:7"fg"|qpg"fg"cpcnkכֿ ."kfgpvkhkeּמpf"479"fg"uwtug"tg|kfgp kcng" k"44:"fg"
fguvkpc kk"geqpqokeg1uqekcng0"În Figura nr 23 guvg"tgrtg|gpvcv "egtgtgc"fg"
transport . Guvkoctgc"rqvgp kcnwnwk"fg"gokukg"twvkgtg"cn"hkge tui cvartal a fost 
tgcnk|cv "rtkp"eqtgnctgc"pwo twnwk"fg"wpkv k"nqecvkxg"ew"kpfkecvqtkk"nqecnk"ck"
fgpukv kk"rctewnwk"cwvq, rgtok |pf"tgcnk|ctgc"wpgk kgtctjkמּ tk"urc kcng"c"uwtugnqt"
de trafic . 

¶ Calibrarea modelului:  S-c"ghgevwcv"wp"tgegpu oּמpv"fg"vtchke"ֿכp"cpwn"4247."
wvknk|ּמpf"rwpevg"fg"tgegp|ctg"uvtcvgikeg"corncucvg"ֿכp"kpvgtuge kkng"etkvkeg"fg"rg"
artera DJ 797. Datele colectate au inclus volumele de trafic agregate pe 
intervale de 15 minute, cu o clasificare detaliat "c"xgjkewngnqt"*cwvqvwtkuog."
xgjkewng"eqogtekcng"w qctg" k"vtchke"itgw+0"Fcvgng"tg|wnvcvg"fkp"tgegpu oּמpv"cw"
fost introduse în platforma de modelare ca puncte de control. Calibrarea a 
rtguwrwu"q"rtqegfwt "kvgtcvkx "fg"clwuvctg"c"rqpferilor în matricea Origine-
Fguvkpc kg" k"hkpkuctgc"rctcogvtknqt"fg"tg gc0 

Qfcv "ecnkdtcv."oqfgnwn"c"hquv"wvknk|cv"rgpvtw"c"ukownc"eqpfk kkng"fg"vtchke"fkp"qtc"fg"xּמth"
fg"fkokpgc 0"Oqfgnwn"fg"vtcpurqtv"ecnkdtcv"rgpvtw"ukvwc kc"a fost utilizat pentru 
rtqipq|c"vtchkewnwk."rgpvtw"c"ukownc"uegpctkkng"fg"fg|xqnvctg"fgoqitchke " k"c"itcfwnwk"
fg"oqvqtk|ctg."igpgtּמpf"j t k"fg"uqnkekvctg"rgpvtw"qtk|qpvwtkng"fg"vkor"xkkvqctg"4252" k"
2040. Analiza predictiva pentru orizonturile 2030 (Figura nr 24+" k"4262"*Figura nr 25) 
fgoqpuvtgc| "xk|wcn"hgpqogpwn"fg"rctcnk|kg"c"tg gngk"ֿכp"uegpctkwn"ҷdwukpguu"cu"wuwcnҶ"
*h t "kpvgtxgp kk"uvtwevwtcng+0" 

 
Figura nr 24 Xkvg|c"ogfkg"fg"fgrncuctg"ֿכp"tg gc"qtc"fg"
xּמth"fkokpgc "ukownctg"4252"-  jctvc"tgcnk|cv "ew"

SUMO 

 
Figura nr 25 Xkvg|c"ogfkg"fg"fgrncuctg"ֿכp"tg gc"qtc"fg"
xּמth"fkokpgc "ukownctg"4262"-  jctvc"tgcnk|cv "ew"UWOQ 

Oqfgnwn"gxkfgp kc| "rtqrcictgc"dnqeclgnqt"fg"nc"ctvgtgng"tcfkcng"e vtg"ֿכpvtgcic"tg gc"
fg"fgugtxktg"nqecn ."xcnkfּמpf"pgegukvcvgc"wtigpv "c"o uwtknqt"eqtgevkxg"rtqrwug"ֿכp"
PUG: realizarea centurii de ocolire Sud, optimizarea conexiunii cu Drumul Expres (DEx) 
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Arad-Qtcfgc" k" korngogpvctgc" ukuvgownwk" vtco-train pentru transferul modal al 
pcxgvk vknqt0 

 

5.4 Uvwfkk"fg"hwpfcogpvctg"rtkxkpf"rtqvge kc"ogfkwnwk" k"tkuewtkng"
antropice 

 

5.4.1 Cpcnk|c" ownvketkvgtkcn " c" ceegukdknkv kk" urc kknqt" xgt|k<" Uvwfkw"
eqorctcvkx"ֿכpvtg"oqfgnctgc"k|qvtqr " k"cpcnk|c"fg"tg gc 

Ceegukdknkvcvgc"rqrwnc kgk"nc"kphtcuvtwevwtc"xgtfg"eqpuvkvwkg"wp"kpfkecvqt""gugp kcn"
rgpvtw"u p vcvgc"rwdnke " k"tg|knkgp c"wtdcp  p"ceguv"eqpvgzv."wn element central înשּׂ"0
uvwfkkng"fg"hwpfcogpvctg"rtkxkpf"rtqvge kc"ogfkwnwk"îl constituie Registrul Local al 
Urc kknqt"Xgt|k."kpuvtwogpv"tgingogpvcv"rtkp"Qtfkpwn"pt0"368814232"cn"OFTV (Ministerul 
Dezvoltarii Regionale si Turismului, 2010).  

Cpcnk|c"fcvgnqt"hwtpk|cvg"fg"Rtko tkc"Owpkekrkwnwk"Qtcfgc"*423;+"tgngx "q"uwrtchc "
vqvcn "fg"756"jc."gejkxcngpvwn"c"46.3;"o²1nqewkvqt0"Fg k"cegcuv "xcnqctg"rctg"u "ug"
crtqrkg"fg"pqtoc"pc kqpcn "fg"48"o²1nqewkvqt."co"identificat wp"hgpqogp"fg"ҷkphnc kg"
uvcvkuvke Ҷ"rtkp"kpenwfgtgc"wpqt"|qpg"ectg"pw"ֿכpfgrnkpgue"hwpe kk"tgetgcvkxg"cevkxg"
*vgtgpwtk"citkeqng"gzvtcxkncpg."|qpg"fg"rtqvge kg"vgjpke "ucw"vgtgpwtk"rtkxcvg"ew"ceegu"
tguvtke kqpcv+0 

Figura nr 26 Cpcnk|c"fg"rtqzkokvcvg"rgpvtw"urc kkng"
verzi publice din Oradea (Droj, et al., 2021) 

 
Figura nr 27 \qpgng"fkp"ectg"urc kkng"xgt|k"fguvkpcvg"
recreerii se pot accesa în 5 minute (Droj, et al., 2021) 

Rqnkvkec"wtdcp "oqfgtp "*eqpegrvwn"ҷqtc wnwk"fg"37"okpwvgҶ+"wto tg vg"nkokvctgc"
vkorwnwk"fg"fgrncuctg"rkgvqpcn "nc"oczkowo"7"okpwvg"*crtqz0"522"o+"rּמp "nc"wp"urc kw"
xgtfg"rwdnke0"Rgpvtw"c"vguvc"ghkekgp c"fkuvtkdw kgk"cevwcng"fkp"Qtcfgc."co"wvknk|cv"
comparavkx"fqw "ogvqfqnqikk"igqurc kcng< 

1. Modelarea prin zone tampon (Buffer): Tgrtg|kpv "q"cdqtfctg"fg"vkr"k|qvtqr."
dc|cv "rg"fkuvcp c"gwenkfkcp "*cgtkcp +0"Cegcuv "ogvqf "igpgtgc| "wp"eּמor"
urc kcn"ektewnct"ֿכp"lwtwn"rqnkiqcpgnqt"fg"urc kw"xgtfg"*Figura nr 26+0"Fg k"qhgt "q"
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kocikpg"fg"cpucodnw"tcrkf ."guvg"octecv "fg"wp"itcf"tkfkecv"fg"cduvtcevk|ctg."
kipqtּמpf"dctkgtgng"hk|keg"*tּמwtk."e k"hgtcvg."ictfwtk+" k"eqphkiwtc kc"tg gngk"twvkgtg0 

2. Analiza zonei de serviciu (Service Area):  Tgrtg|kpv " q" cdqtfctg" fg" vkr"
cpk|qvtqr."dc|cv "rg"vgqtkc"itchwtknqt" k"cniqtkvown"nwk"Fklmuvtc0"Korngogpvcv "
rtkp"kpuvtwogpvwn"Pgvyqtm"Cpcn{uv."cegcuv "ogvqf "ecnewngc| "ceegukdknkvcvgc"
rg"tg gcwc"uvtcfcn "tgcn ."nwּמpf"ֿכp"eqpukfgtctg"vqrqnqikc"e knqt"fg"eqowpkec kg"
k"dctkgtgng"fg"vtchke"*Figura nr 27). 

Tg|wnvcvgng"qd kpwvg"rtkp"uwrtcrwpgtgc"egnqt"fqw "ogvqfg"*Figura nr 28+"gxkfgp kc| "q"
fkhgtgp " urc kcn " ugopkhkecvkx 0" Ctgcnwn" fgvgtokpcv" rtkp" |qpg" vcorqp" guvg"
eqpukfgtcdkn"ock"xcuv."kpfweּמpf"q"rgtegr kg"hcnu "fg"ҷdwp "fgugtxktgҶ0"ּׂשp"eqpvtcuv."
cpcnk|c"|qpgk"fg"ugtxkekw"*7"okpwvg"fg"ogtu"rg"lqu+"tgngx "|qpg"fg"ҷwodt Ҷ"ucw"
ҷfg gtvwtk"xgt|kҶ"Ү ectvkgtg"wpfg."fg k"gzkuv "wp"rcte"ֿכp"crtqrkgtg"ogvtke ."nkruc"
eqpgevkxkv kk" twvkgtg" ucw" dctkgtgng" kphtcuvtwevwtcng" hce" korqukdkn" ceeguwn" hcekn" cn"
tg|kfgp knqt0 

 
Figura nr 28 Tgrtg|gpvctgc"uwrtcrwu "eqorctcvkx "c"egnqt"4"ogvqfg (Droj, et al., 2021) 

 

5.4.2 Wvknk|ctgc" vgngfgvge kgk" ucvgnkvctg" "pכֿ oqpkvqtk|ctgc" tkuewtknqt"
cpvtqrkeg" k"c"ecnkv kk"cgtwnwk<"Uvwfkw"fg"ec|"- Impactul pandemiei 
COVID-19 în Municipiul Oradea 

"p"ecftwn"ceguvwk"uvwfkw"fg"ec|"co"cpcnk|cv"oqfcnkvcvgc"fg"wvknk|ctgשּׂ k"kntegrarea 
imaginilor satelitare  în GIS, îp"xgfgtgc"cpcnk|gk"ecnkv kk"c"cgtwnwk"rg"rgtkqcfc"rcpfgokgk"
COVID."oqpkvqtk|ctgc"xgigvc kgk"k"wto tktgc"gzvkpfgtkk"wtdcpg"k c"uejkod tknqt"ֿכp"
wvknk|ctgc"vgtgpwtknqt"rgpvtw"c"kfgpvkhkec"etg vgtgc arealului construit în municipiului 
Qtcfgc" k"korcevwn"ceguvgkc"cuwrtc"ogfkwnwk.   

Cpcnk|c"ecnkv kk"cgtwnwk" k"c"rtg|gp gk"cgtquqnknqt"*rctvkewng"uqnkfg" k"nkejkfg"uwurgpfcvg."
rtqxgpkvg"fkp"uwtug"pcvwtcng"ucw"cpvtqrkeg."kpenwukx"vtchkewn"twvkgt+"c"hquv"tgcnk|cv "rtkp"
hw|kwpgc"c"fqw "uwtug"fg"fcvg"eqorngogpvctg<" 
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1. Date multispectrale Sentinel-2 (ESA Copernicus): Utilizate pentru analiza 
ecnkvcvkx " c" vtcpuokvcp gk" cvoquhgtkeg" rtkp" eqodkpc kk" urgekhkeg" fg" dgp|k0 
(European Space Agency, 2023) 

2. Fcvg" fg" tgcpcnk| " OGTTC-2 (NASA EOS): Utilizate pentru extragerea 
indicatorului  AOT k"guvkoctgc"eqpegpvtc kgk"ocugk"nc"uwrtchc "c"rctvkewngnqt"
hkpg"*RO407+0"Fg k qdugtxc kkng"ucvgnkvctg"kornke "wp"itcf"fg"kpegtvkvwfkpg"ecw|cv"
fg"eqpvcokpctgc"ew"pqtk"ucw"xctkc kk"tcfkqogvtkeg."ceguvgc"eqpuvkvwkg"ukpiwtc"
uwtu "fg"oqpkvqtk|ctg"eqpvkpw p"cdugpכֿ" c"ceeguwnwk"nc"fcvgng"ugp|qtknqt"fg"uqn0"
(Buchard, et al., 2016) 

 

Figura nr 29 Rgpgvtctgc"cvoquhgtke "*c+"Hgdtwctkg"4242."*d+"Crtknkg"4242."*e+"Ugrvgodtkg"4242. k"*f+"Qevqodtkg"
2020 

Rgpvtw"c"gxcnwc"korcevwn"tguvtke kknqt"fg"oqdknkvcvg"fkp"rgtkqcfc"rcpfgokgk"EQXKF-19 
asupra atmosferei urbane, am examinat patru perioade critice ale anului 2020: pre-
ectcpvkp "*hgdtwctkg+."ectcpvkp "vqvcn "*crtknkg+."rquv-ectcpvkp "*ugrvgodtkg+" k"tgnwctga 
cevkxkv knqt"*qevqodtkg+0"" 

¶ Rgpgvtctgc"Cvoquhgtke "*Eqorq|k kc"UYKT4-SWIR1-PKT+<"Cegcuv "eqodkpc kg"
(Figura nr 29+"wvknk|gc| nwpikok"fg"wpf "ectg"rgpgvtgc| "rctvkewngng"hkpg"fg"hwo"
k"egc 0"Q"cpcnk| "eqorctcvkx "tgngx "q"enctkvcvg"uwrgtkqct "c"kocikpkk"ֿכp"crtknkg"

4242."hcrv"eg"kpfke "q"tgfwegtg"ugopkhkecvkx "c"fkurgtukgk"ecw|cvg"fg"cgtquqnkk"
cpvtqrkek"ֿכp"rnkp "rgtkqcf "fg"tguvtke kk0 



Icxtk( Droj), Gabriela ҭ  Ukuvgo"kphqtoc kqpcn"igqitchke"- kpuvtwogpv"uwrqtv"cn"fg|xqnv tkk"nqecng"

k"tgikqpcng" 

 

 
44 

 

¶ Gnkokpctgc" ghgevwnwk" cvoquhgtke" *Eqorq|k kc" UYKT4-NIR-Green): Rezultatele 
prezentate în Figura nr 30 eqphkto krqvg|c" cpvgtkqct 0" Vtcpuokvcpa 
cvoquhgtke " tkfkecv " ptgikuvtcvכֿ " "pכֿ crtknkg" 4242" guvg" eqtgncv " fktgev" ew"
fkokpwctgc"gokukknqt"rtqxgpkvg"fkp"vtcpurqtvwn"twvkgt" k"cevkxkv kng"kpfwuvtkcng."
qhgtkpf"q"tghgtkp "xk|wcn "rgpvtw"wp"uegpctkw"fg"ҷcvoquhgt "ewtcv Ҷ0 

 

Figura nr 30 Eliminarea efectului atmosferic *c+"Hgdtwctkg"4242."*d+"Crtknkg"4242."*e+"Ugrvgodtkg"4242. k"*f+"
Octombrie 2020 

Rgpvtw"q"gxcnwctg"tkiwtqcu ."co"wvknk|cv"oqfgnwn"fg"ecnewn"cn"ocugk"fg"uwrtchc "c"
rctvkewngnqt"*RO+."ew"fkcogvtwn"fg"4.7" o"*3.2" o+"ucw"ock"rw kp"pwokv"RO407." furnizat 
de platforma MERRA-2.  

Analiza seriei temporale (ianuarie 2019 ҭ kcpwctkg"4244+"ecnewncv "ew"Ikqxcppk" k"
tgrtg|gpvcv p"Figura nr 31 gxkfgpכֿ" kc| "q"ue fgtg"ftcuvke "c"xcnqtknqt"RO407"ֿכp"
rtko xctc"cpwnwk"42420"Cegcuv "cpqocnkg"pgicvkx "eqkpekfg"ew"rgtkqcfc"fg"ectcpvkp ."
fgoqpuvtּמpf"korcevwn"fktgev"cn"tgfwegtkk"vtchkewnwk"wtdcp"cuwrtc"ecnkv kk"cgtwnwk"ֿכp"
municipiul Oradea. *PCUC."h t "cp+ 
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Figura nr 31 Eqpegpvtc kc"ocugk"nc"uwrtchc "fg"RO"4.7"rgpvtw"Qtcfgc."cpcnk|cv "nwpct"rgpvtw"rgtkqcfc"kcpwctkg"

2019ҭianuarie 2022 (Droj, et al., 2023) 

p"kpvgtrtgvctgc"vgpfkpשּׂ gnqt"ecnkv kk"cgtwnwk."u-c"cxwv"ֿכp"xgfgtg"hcrvwn"e "fkurgtukc"
rqnwcp knqt" guvg" eqpfk kqpcv " pw" fqct" fg" xqnwown" gokukknqt." ek" k" fg" xctkcdkngng"
ogvgqtqnqikeg"*xkvg|c"xּמpvwnwk."wokfkvcvgc"tgncvkx " k"ֿכp n kogc"uvtcvwnwk"nkokv +0"Vqvwk."
ue fgtgc"ftcuvke "c"xcnqtknqt"RO407"ֿכptgikuvtcv p"crtknkg"4242"*Figura nr 31+"rtg|kpvכֿ" "
q"ocipkvwfkpg"ectg"fgr g vg"xctkc kkng"ug|qpkgtg"enkocvkeg"qdk pwkvg"rgpvtw"tgikwpg0  

Studierea impactului pandemiei COVID-3;"rtkp"vgjpkek"fg"vgngfgvge kg"c"tgeqphktocv"
pgegukvcvgc" kphtcuvtwevwtknqt" fg" fcvg" urc kcng" ec" kpuvtwogpvg" fg" ocpcigogpv" cn"
etk|gnqt0"Tg|wnvcvgng"fgoqpuvtgc| "e < 

¶ Fcvgng"ucvgnkvctg"fgr gue"nkokv tkng"ugp|qtknqt"hke k."qhgtkpf"q"ceqrgtktg"urc kcn "
eqpvkpw "cuwrtc"ֿכpvtgiwnwk"ctgcn"eqpuvtwkv= 

¶ Eqtgnc kc"fkpvtg"oqdknkvcvg" k"rqnwctg"guvg"ewcpvkhkecdkn "rtkp"kpfkek"CQT k"
oqfgng"fg"tgcpcnk| ."qhgtkpf"fgekfgp knqt"q"dc| " vkkp khke "rgpvtw"rncpkhkectgc"
|qpgnqt"ew"gokukk"ue |wvg= 

¶ GIS-wn"fgxkpg"q"rncvhqto "kpvgitcvqctg."ecrcdkn "u "rtqegug|g"fcvg"fg"nc"PCUC"
k"GUC"rgpvtw"c"igpgtc"kpfkecvqtk"fg"ogfkw"gugp kcnk"ֿכp"gncdqtctgc"uvwfkknqt"fg"

fundamentare prospective ale PUG-ului. 

 

5.4.3 Kfgpvkhkectgc" |qpgnqt" ew" xwnpgtcdknkvcvg" geqnqike " rtkp" kpfkek"
spectrali (NDVI, NDWI). 

|p"ecftwn"ceguvwk"uvwfkw."co"korngogpvcv"wp"rtqvqeqn"fg"cpcnkשּׂ "dc|cv"rg"eqtgnctgc"
vigorii vegetative (NDVI) k c"eqp kpwvwnwk"fg"wokfkvcvg"*PFYK+"wvknk|ּמpf"ugtkk"vgorqtcng"
Sentinel-2."ew"nc"q"tg|qnw kg"fg"32"ogvtk."rgpvtw"kpvgtxcnwn"4239ҭ2025, prelucrate în 
QGIS (Quantum GIS). ּׂשp"xgfgtgc"gxkfgp kgtkk"oqfkhke tknqt"uwtxgpkvg"cuwrtc"|qpgnqt"
xgt|k" k"ֿכp"xgfgtgc"hceknkv tkk"cpcnk|gk"co"fgvgtokpcv"kpfkegng"pqtocnk|cv"fg"fkhgtgp kgtg"
c"xgigvc kgk NDVI pentru imaginile satelitare Sentinel2. Kpfkegng"PFXK"ecrkvcnk|gc| "
eqpvtcuvwn"fkpvtg"cduqtd kc"rwvgtpke "c"tcfkc kgk"ֿכp"dcpfc"tq kg"*TGF+"fg"e vtg"enqtqhkn "
k"tghngzkc"tkfkecv p"kphtctqכֿ" wn"crtqrkcv"*PKT+"fg"e vtg"uvtwevwtc"egnwnct "c"htwp|gnqt0"

Rgpvtw"Owpkekrkwn"Qtcfgc."co"ecnewncv"PFXK"wvknk|ּמpf"dgp|kng"6" k":"cng"ugp|qtwnwk"
Sentinel-2 conform formulei (1). 
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Figura nr 32 NDVI 11 iulie 2017 Sentinel 2 comparativ cu NDVI 21 iulie 2025 Sentinel 2 

      
Figura nr 33 NDWI 11 iulie 2017 Sentinel 2 comparativ NDWI 21 iulie 2025 Sentinel 2 

Rgpvtw"c"fgewrnc"ghgevwn"ugegvgk"fg"egn"cn"wtdcpk| tkk"tgcng."co"kpvtqfwu"ֿכp"oqfgnwn"fg"
cpcnk| "kpfkegng"pqtocnk|cv"fg"fkhgtgp "c"crgk"*PFYK+0"Rgpvtw"c"k|qnc"ceguv"hgpqogp."
s-c"ecnewncv"PFYK"eqphqto"hqtowngk"40"Wvknk|ctgc"dgp|kk"fg"kphtctq w"ew"wpf "uewtv"
(SWIR) a permis cartografierea stresului hidric la nivelul coronamentului. 

Rgpvtw"c"gxkfgp kc"gzrcpukwpgc"tgcn "c"ctgcnwnwk"eqpuvtwkv"ֿכp"fgvtkogpvwn"urc kknqt"xgt|k."
am generat kocikpgc"fkhgtgp, DNDVI,  rtkp"qrgtc kc"fg"ue fgtg"rkzgn-cu-pixel între 
oqogpvgng"fg"tghgtkp p"vkor"eg"|qpgng"chgevcvg"fg"ugegvשּׂ"0 "rtg|kpv "q"ue fgtg"
wpkhqto " k"oqfgtcv "c"xcnqtknqt."|qpgng"fg"wtdcpk|ctg"tgegpv "*rgtkhgtkc"xguvke "c"
municipiului, zonele industriale noi) apar ca anomalii negative extreme, reprezentate 
ew"tq w. (Figura nr 34).   

Wvknk|ctgc"eqodkpcv "c"kpfkeknqt"PFXK."PFYK" k"DPFXK"vtcpuhqto "IKU-ul dintr-un 
instrument de vizualizare într-wp"ukuvgo"fg"fkcipq| "fg"ֿכpcnv "rtgek|kg0"Tg|wnvcvgng"
fgoqpuvtgc| "e < 

¶ Ukornc"tcrqtvctg"c"uwrtchg gnqt"xgt|k"h t "cpcnk|c"uvtguwnwk"jkftke"*PFYK+"rqcvg"
conduce la politici publice eronate.  



Icxtk( Droj), Gabriela ҭ  Ukuvgo"kphqtoc kqpcn"igqitchke"- kpuvtwogpv"uwrqtv"cn"fg|xqnv tkk"nqecng"

k"tgikqpcng" 
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¶ Jctvc"fkhgtgp gk"rgtokvg"rtkqtkvk|ctgc"rtqitcognqt"fg"tgֿכor fwtktg"wtdcp "pכֿ"
|qpgng"kfgpvkhkecvg"ec"ҷcpqocnkk"pgicvkxgҶ."cukiwtּמpf"eqorgpuctgc"geqnqike "c"
pqknqt"rtqkgevg"fg"kphtcuvtwevwt 0 

¶ Integrarea acestor indici în gemenul digital al municipiului Oradea permite 
cwvqtkv knqt"u "oqpkvqtk|g|g"eqphqtokvcvgc"ew"uvtcvgikkng"ҷQtcfgc"Qtc "XgtfgҶ"
"p"oqf"cwvqocvk|cvכֿ k"qdkgevkx0 

 
Figura nr 34 Kocikpgc"fkhgtgp "fkpvtg"PFXK"4239"uk"4247 

 

5.4.4 Cpcnk|c"kpuwngk"fg"e nfwt "wtdcpg"nc"pkxgn"fg"ectvkgt 

Rgpvtw"cpcnk|c"kpuwngk"fg"e nfwt "wtdcp ."cm introdus în model Kpfkegng"fg"Eqpuvtwe kg"
*PFDK+"rgpvtw"c"kfgpvkhkec"rtgeku"uwrtchg gng"korgtogcdknk|cvg" k"fgpukvcvgc"hqpfwnwk"
eqpuvtwkv0"PFDK"wvknk|gc| "eqpvtcuvwn"fg"tghngevcpt "fkpvtg"dcpfc"fg"kphtctq w"ew"wpf "

uewtv "*UYKT+" k"kphtctq w"crtqrkcv"*PKT+< ὔὈὄὍ   

 
Figura nr 35 Cpcnk|c"kpuwngnqt"fg"e nfwt "wtdcp 
























