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AHAJII3 METOJIB I MOJEJEA IA®POBOI'O MOJEJIOBAHHSA PEJIbEDY
B OF’' EKTHO-PEJANINHNUX BA3AX TOIIOTPAGIYHUX JAHUX

Anomayin. Inmencusni 3MiHU penveq)y 3eMHOI NOGEPXHI NIO 6NAUGOM NPUPOOHUX MA AHMPONOSEHHUX
gaxkmopie 00yMOBUNU 3080AHHS WEUOKO20 KOPE2YBAHH YUX 3MIH 8 paHiute nobOyo008aHux yupposux
MOOensX penveqy 3 HaumMeHwumMu inancogumu i yacosumu sumpamamu. Pozensanymo naseni modeni ma
Memoou nobyoosu IIMP 3 memoio ix nopieHsaHHsA | GU3HAYEHHS ONMUMATLHOCMI IX GUKOPUCMAHHA 8
00’ ekmuo-perayitinux 6azax monozpagiunux danux. Ilosisa HoGux memooie 30UPaHHI 2e0NPOCMOPOBUX
OGHUX CAPUYUHUNLA 3MIHY NIOX00Y NOPIGHSHHA HAAGHUX YUPPOsUX molderel penvey mixc co6oi 00
nopisHsHHAg yux mooerei 3 modeamo LIMP, ompumanoio 6 pesyromami Ri0ApHO20 3HIMAHHS 3
BIONOGIOHUM KOPE2YSAHHAM i1 CMpYKMYPHUMU JIHIAMU. A6mopu nponouyloms GUKOHYEAMU NOPIGHAHHS
ocrognux mooeneti LIMP 3 Mooennio, ompumanor 3a 00NOMO2010 Hi0ApHO20 3HIMAKHSA MA 3ACMOCYBAHHS
Mmooyas Terrain ons 36epizanns eenukux 00’ €mie 2e0npoCMoOposux OaHux ma ii weuoxol eizyanizayii.

Knrouosi cnosa:. uyugposa mooenv penvedyy; inmepnonayiini memoou, TIN-mooenw; nioapue

suimanns, GRID-moodens

Beryn

CydacHuid CcTaH pO3BUTKY TeoiHpOpMaIiiHuX
TEXHOJIOTIH XapaKTePHU3Y€EThCS CTPIMKUM IIEPEXO0I0M JI0
LIMPOKOTO BHUKOPHCTaHHS 00 €KTHO-pesiiiHuX 0a3
tonorpadiunux ganux (BTMH), ki € sapoM hopMyBaHHS
HaIllOHAJLHOT 1HQPACTPYKTYPH TEOMPOCTOPOBUX JTaHUX
(HITCH), ans MWATPUMKHA NPHAHATTS YOPaBIiHCHKUX
pillieHb, CTBOPEHHSI W BeJCHHS AaBTOMAaTH30BaHUX
CHUCTEM Jep KaBHUX KaJlacTpiB, TII00aIbHAX
HaBiraniHux cymytHukoBux cucrem (GNSS) ta iH.
OCKUIbKM y BHILIECHAaBEICHHX CHCTeMax LUQPOBI
tonorpad)iuHi  JaHi  CTAHOBIATH  OCHOBY  JUISI
KOOPJIMHATHO-IIPOCTOPOBOI ~ NPHB'A3KM  TEMaTHYHUX
JAaHWX,  SKi  OTPUMYIOTbCS  KOHTAaKTHUMH  Ta
NUCTAHIIMHUMHK ~ MeTomamMu  30WpaHHsS  JaHWX B
pe3yNbTaTi  IHKEHEPHO-TEOIC3NYHUX  BHUIITYKYBaHb,
3eMENIbHO-KaacTpOBUX  poOiT, PpO3MEXyBaHHSI Ta
MEXYBaHHS 3€Melb, CTATHCTHYHHX JOCIIKeHb Ta
IHIIKMX crenianbHuX 00cTexeHs [4].

HinboBum 06'ektom BT/ € uudpoa moxeib
MICIIEBOCTI, SIKa CKJIAIA€ThCS 3 CYKYITHOCTI AUCKPETHUX
tonorpadiuHUX 00 €KTiB Ta UHUPPOBUX MoHEIeH
peabedy (LIMP), siki BmacHe i € mpeaMETOM LBOTO
JOCITJKCHHS.

IIMP (digital terrain model, DTM; digital
elevation model, DEM; Digital Terrain Elevation Rat
DTED) — 3aci6 uudpoBOoro mnojaHHsS TPHUBUMIiPHUX
OPOCTOPOBUX 00’ €KTiB  (HOBEpXOHb, penbediB) y

BUTJISIII TPUBUMIPHUX JaHUX K CYKYIHOCTI BUCOTHHX
BiAMITOK a0o0 BIiAMITOK TIVIMOMH Ta IHIIUX 3HA4Y€Hb
afuTikaT y BY3JIaX PEryJsIpHOi CiTKH 3 YTBOPEHHSIM
MaTpHIili BHCOT, HeperyisapHoi TpukyTHOi citku (TIN)
a00 sK CYKYIHOCTI 3ammciB ropusonTtanei (isorimcwu,
i306ar) a00 iHIIKX 130JIiHiH.

B anrnoMoBHili HayKOBO-TEXHIUHIN JiTeparypi
pospisusitots nubposy mozens Bucor (digital elevation
model, DEM) i moximHy Big Hel HU(PPOBY MOJIEIH
penbedy (digital terrain model, DTM)ik cyKymHicTh
MOXiTHUX MOP(POMETPUYHUX IMOKa3HWKiB. L[i TepMiHu
NOB'I3aHI YacTKOBO 3 HalMEHYBaHHSIM 1 3MICTOM
amepHKaHChKOro cranmapty Ha LIMP (DEM), a takox 3
0araTo3Ha4HICTIO ciioBa "terrain” € TakoX miaCTaBOIO
JUIsi OTO TIIyMadeHHsl i BUKOPHCTAHHS B IIOEJHAHHI
“digital terrain model”sk udpoBoi Momesi MicIIEeBOCTI;
PO3BUTOK  MeTOAiB  cTBopeHHs [IMP  mmsxom
OTIpAIFOBAHHS 300paXKeHb Ha uudpoBux
(OTOrpaMMETPUYHUX CTAHIIAX TPHU3BIB O MOSBH
TepMiny "t posa Mmojep nosepxHi” [13].

Jlane pociimkeHHST 0a3yeThcsl HA BHKOPUCTAHHI
cepii  MbkHaponHux  craHmaptiB  ISO 19100
“T'eorpadiuna indpopmanis/T'eomaTrka” Ta
pospobiienoro texnigauM komitetom TK 103 mpoekry
cranpapry COY 742-33739540 0013:201&Kdmmuiexce
cranpaprie  baza Tonorpadiunmx pganux IlpaBuia
udpoBoOro onucy penbedy”, KU € OTHUM 3 OCHOBHUX
Ui 1i€i mpoOneMaTHKH. BiH BCTaHOBIIOE IpaBHIa
uudposoro omucy penbedy B 06azi TonorpadidHux
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JaHuX 1 MICTUTh BHUMOTH JIO. BHIiB, CTPYKTYpH Ta
ckmany mudpoBUX ~ Mojened  penbedy B 0Oasi
TororpadiuHUX AaHUX; SKOCTI LU(PPOBHX Mojenei
penbedy; Metaganux npo uuppoi mozeni pensedy [8].

Merta crarTi

Penbed 3eMHOT MOBEpXHI IHTEHCHBHO 3MIHIOETHCS
ITiJ] BIUTMBOM TIPUPOJHUX Ta aHTPOIIOTEHHUX (PaKTOpiB,
TOMY BHMHHKA€ 3aBJIaHHS HIBHAKOTO KOPErYBaHHS IIMX
3MiH B paHime mnoO0yaoBaHUX IU(PPOBUX MOJEIIX
penbedy 3 HaliMeHmUMH (DiHAHCOBUMH 1 YacOBUMHU
BUTpaTaMH. B cTaTTi NpONOHYEThCS OINIAA HasBHUX
Mojeneid ta MeroniB mnodymosu IIMP 3 meroro ix

MOPIBHSIHHSL 1  BU3HAYEHHS  ONTHUMAJIBHOCTI  iX
BHKOPUCTaHHS B 00 €KTHO-peJmiHHMX  0a3ax
TororpagpiuHUX JaHUX.
AHAaJi3 0CTaHHIX J0CTi/TXKeHb
i myOJikanii
[Ipobnema nmocmimkeHHs penbedy Ta HOro
MOJICJIIOBAHHSL ~ JUIA  BHPINICHHS  PI3HOMAHITHUX

HAYKOBHUX 1 NMPUKJIATHUX 1HXKCHEPHUX 3aBJIaHb BiATaBHA
€ aKTYaJBHOI JUIS CY4acHOi HayKu. TECOPETHYHHMHU Ta
MPaKTUYHUMH  JTOCHIDKCHHSIMH  PI3HUX  METOJIB
MOJCNIOBAHHA B Iii Tamy3l 3HaHb 3aiiMaluCsA TaKi
Biomi BYeHi KomumHBOTO PamsHchbkoro Coro3y Ta
Vkpainu: X. B. Bypmrtunceka, O. JI. JJopokKHHCHKHIA,
I. T. Kypkin, I1. M. 3azynsak, 0. O. Kapnincekwid,
I. . KoBampuyk, O. M. Jlactoukin, I'. TI. JleBuyk,
A. A. Jlsmmenko, B. M. Menpauk, O. P. MyciH,
I. T. YepmanooB, O. B. Ilo3gusxos, P. M. Pyawuii,
C. H. Cepbenmoxk, I'. A. llluakapeHKo Ta iHIII, a TAKOXK
3apyOixkui Bueni M. Armstrong, F. Ammannati,
B. Betti, F.J. Doyle, F. Divenyi, B. Markus,
M.A. Oliver, A.G. Royle, F.L. Clausen, P. Fredegks
G.M. Philip, D.F. Watson, M. Vencovsky isiiri.

JIist  CTBOpEHHSI KOPEKTHHX MOJENe penbedy

peaylbHOT  MICIIEBOCTI  Pi3HI  aBTOPWM  HaMaraiucs
BUKOPHCTOBYBAaTH  Pi3HI ~ METOAM  ampoKcHMamii
TIOBEPXOHb.

Bukopucranus memooy cepednbo2o 8a206020 SIK
croco0y ampokcuMariii penbedy OMHCAHO B IPALX
C. H. Cepbentoka, C. M. Kowens, O. P.Mycina [6];
G.M. Philip, D.F. Watson, G.M. Philipa D.F Watson
[13 — 14]. KpiM MeToIy CepeaHbOro BaroBOro, BYEHI
ONHCYIOTh M€ TPH METOAM: TPIaHTYJAIil, aHATI THIHUX
CIUTAMHIB Ta KyCKOBO-TIOJIHOMIQJILHOTO 3IJIaJKyBaHHS,
HE poOJISIYM BHCHOBKIB TIPO MPIOPUTETHICTH SKOTOCH 13
HuX. JlOCHmi/DKeHHsI pI3HUX METOMIIB anpoKCUMAIlil
noBepxoHb st odynosu LIMP npoBoauts i A. JI. dykc
[10].

Meron xpucine (Kriging), skuit € onTUManbHUM
METOJIOM  iHTepmoALii  penbedy, JUTST
HEpPIBHOMIPHO  pO3MOMAUICHUX  BXIJHUX  JaHUX,
OCTIKYBaIH Ta BHUKOPWUCTOBYBAJIH JJIsI BHPIIICHHS

0Cco0IMBO

mpaktuuHux 3agad:. B. I. Aponos, b. I. Maiok,
M. JHasun, A. O. Mazaposudy, C. 0. Coxkonos,
B. 1. IermoB, M. Armstrong, A. Dermanis,
A.B. McBratney, R. Webster, M.A. Oliver, A.G. Royle
F.L. Clausen, P. Frederiksen, G.S. Watson, C.Dyd,lo
P.M. Atkinson.

Meron crutaiiHiB i noOynoBu uuppoBoi Moeli
penbedy nocmimkysanu: M.Jl. Fopouk, C. B. Comos, A.
I'. Boporunues, B. H. T'ypos, B. B. 3ibopos, I. T.
XKypkin, B.C. Kopkin, R. Detering, B.A. Eckstrein, R.
Franke, L. Mitas, H. Mitasova.3acrocyBanusam
OikyOiYHMX  CIUTaliHIB HA  TPSAMOKYTHIH  CITII
npucesueni poboru: A.I'. Boporunnesa, R. Detering.

B. H. I'ypos ta B. B. 3i6opos [21] posrmsmanu
aNTOPUTMH BHUKOPUCTaHHS OiUTIHIMHMX Ta OiKyOIdYHMX
CIUIaHHIB JUIa MiHiIMi3amii pisHUX (YHKIIOHATIB I
HEB'sI30K. ANTOPUTMH MOOYJOBH MaTeMaTHIHOT MOJENI
pembedy 3 BUKOPUCTAHHSAM crutaifH-GyHKuid
posrisuyti B.A. Eckstreiny mpami [15]. IIpo6iemu
3aCTOCYBaHHS CIUIAWH-aPOKCHMAI I CTBOPEHHS
HEMepepBHUX MOBEPXOHb SK y TEOPETUYHOMY, TaK 1 y
MPaKTHYHOMY aCHeKTaX, 30KpeMa MUTaHHS IJIJKOCTI Ta
il 3aJMeXHOCTI Bif pPI3HUX TapaMeTpiB, PO3TIAHYTI Yy
npansgx R. Franke [16lra L. Mitas, H. Mitasova [17].
OOMeXeHICTh METOAY CIUIAiHIB TOoJIsATac B HAAMIpHIN
TNIAJAKOCTI OJICPXKYBaHUX 32 JIOMOMOTOK IIBOTO METOMY
MTOBEPXOHb.

JlocnipKeHHs MOTUBOBAaHE TAKMMHU HOPMATHBHUMU
JOKYMCHTaMU:

ISO 19107: Geographic information — Spatial
schema I(eorpadiuna indopmaris IIpocroposa
cxema);

ISO 19123: Geographic information — Schema
for coverage geometry and functionFedrpadiuna
iHpopmanis — Cxema manst reoMerpii U QyHKIIH
MOKPUTT);
COY 742-33739540 0010:200 Kdmmuekc
cranpapriB  baza rtomorpadiunmx gaHmx 3araibHi
BUMOTH";
COY 742-33739540 0011:2010Kdmrmuiekc
cragmaptiB  basza Ttomorpadiuamx ganux Katamor
00’ €xTiB i aTpuOyTIB";
COY 742-33739540 0013:2010Kdmrmuiekc
cragmaptiB  baza Tomorpadiunmx manux IlpaBwmia
IU(PPOBOTO OMUCY perabedy”;

— Inctpykuis 3 TomorpadidHOro 3HIMAaHHA Y
macmrabax 1:5 000, 1:2 000, 1:1 00@ 1:500;
OCHOBHI ~ TIOJIOKCHHS ~CTBOPEHHS Ta  OHOBJICHHSA
tororpagiuaux kapt macmrabis 1:10 000, 1:25 000,
1:50 000, 1:100 000, 1:200 000, 1:500 000, 1:100000
(3atBepmkeni  Haka3oM  ['OJOBHOrO  ympaBJIiHHS
reozesii, kaprorpadii Ta kamactpy Ykpainu Nel56 Bifg
31.12.1999p. i moromkeni 3 BoexHo-romorpadigaum
ynpasimiHEIM [eHepanpHOro mTady 30poHHUX CHIT
Vkpainu).
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BuxkJiiag ocHOBHOro Mmartepiany

3Ba)karoud Ha IMHPOKE BUKOPHUCTAHHS MU(PPOBUX
Mozeneit penpedy AN BHpPIMICHHS Pi3HOMAaHITHHX
HAyKOBHUX Ta TMPAaKTHYHUX 3aBIaHb B Tomorpado-
reoJle3NYHOMY Ta KaprorpadiyHoMy BHPOOHHITBI,
HAYKOBUX JOCHI/DKEHHSX Ta B IHIMX ramy3sx, LIMP
NOBUHHA OyTW MNPHUIATHOIO JUIS 3aCTOCYBaHHS 1
KOPEKTHO ONKCYBAaTH penbed 3eMHOI IOBEPXHI.
[udpoBi  mMomeni  penbedy  3acTOCOBYIOTH  JUIA
BHpIIICHHS TAKUX NPAKTUIHUX 3aBJAHb.
TOYIII

—  iHTepmoJIAIii IOBUIBHIN

MICLIEBOCTI;

BHCOT B

— OTpUMaHHS MOXiTHUX MOPPOMETPUIHUX abo
IHIIMX JTAHUX, BKIIOYAI0YH OOYHMCICHHS KYTiB YXWIY Ta
€KCIIO3ULIT CXUIIIB;

— 1oOy/I0BY i aHAJTi3y 30H BHIUMOCTI/HEBHIUMOCTI;

— no0y/s0oBH TPUBUMIPHHX 300paskeHb, IpOdiniB
MIONIEPEYHOT'0 NIEPETHHY;

— OUiHIOBaHHS ()OPMHU CXMWIIIB Yepe3 KPUBU3HY iX
MOTIEPEYHOTO 1 TIO3I0BXKHBOTO MEPETHHY, BUMIPIOBaHY
paziycoM KpHBH3HH T'OJIOBHOTO HOPMAJBHOTO MEPETHHY
a0o ii 3HaKy, TOOTO ONMYKJICTIO/YBITHYTICTIO IOBEPXHI;

— (¢opMyBaHHS JIiHIH MeEpeXi TalbBeTiB 1
BOJIOJIUTIB, IO YTBOPIOIOTh KapKaCHY MEpPEXy perbedy,
HOro CTpYKTypHHX JiHIH abo cemapaTpic Ta iHIIHX
0COONMBUX TOYOK 1 JHIH penbedy. JOKaJIbHUX
MiHIMyMiB 200 3alaJuH Ta JIOKaJIbHUX MaKCUMyMiB abo
BEpLIMH, CiAJOBUHHU, OpIBOK, JiHiIH OOpHBIB Ta IHIINX
MOPYILIEHD "TJIaIKOCTI" OBEPXHI, INIOCKUX ITOBEPXOHb 3
HYJIbOBOIO KPYTICTIO;

— TOoOYIOBH i30JiHIi HA MHOXWHI 3HAYeHb BUCOT
a00 TPUBUMIpPHIN MOJIETIi TIOBEPXHI;

— aBTOMaTm3amil AaHAJTITHYHOIO  BIIMHBAHHSA
penbedy MUISIXOM PO3PaxXyHKY BiTHOCHO1 OCBITIICHOCTI
CXWJIIB  TpU  BEpTHKAJIbHOMY,  OiuHOMy  abo

KOMOIHOBaHOMY OCBITJIEHHI Bix ofHoro abo Oinbiie
JOKEpel CBITIa;

— 1m¢ppoBOro  OpPTOTPaHCHOPMYBaHHS  IpH
uudpoBoMy  oIpalfoBaHHI 300pakKeHb Ta  IHIIKX
OOUYMCITIOBAIBHUX ~ OMeEpalisXx B TIpadoaHATITHIHUX
moOyoBax;

— TpaHcopMallii BUXIIHOT MOJIENI NIITXOM
JIOIaBaHHSI HOBHX JAHUX;

— PpO3paxyHKy IUIOIl IIOBEpXHi, pO3paxyHKy

PIBHIB i IJIOI 3aTOIJICHHS 1 T.1.

OO0’ ekTOM LM(POBOrO0 MOJEIIOBAHHS € PENbED
3eMHOT TIOBEpXHI TaKMX THIIB. Tepuia BiJOWBHA
(oTpuMana MeTOAaMH JMCTAHI[WHOTO 30HJYBaHHS 1
BimoOpakae BepXW MPHUPOJHHUX 1 IITyYHHUX OO EKTIB
MicieBocTi), yrcTa 3eMHa (Ha sIKiii BincyTHI 00’ €KTH),
OatMeTpruyHa (LOBEpXHS JHA BOJHHX 00 €KTIB),
Mmimana (MO€IHaHI O3HAKK DPI3HUX THINB: HANPHUKIAL,
YUCTOI 3eMHOI Ta OATUMETPUYHOI TIOBEPXOHBL 3 METOIO
BUBYCHHS OeperiB).

TS IMOJaHHS B 0asi
TonorpadigHUX AaHUX € NUGPOBI MOJIETI YUCTOI 3eMHOT
Ta 6aTUMETPUYHOI HOBEPXOHB.

[Ipoec nmdpoBoro MozAeIOBaHHS peNbedy
BKJIIOYa€e B cebe omepallii 31 CTBOPEHHs, OMpAaIllOBaHHS,
30epiranHs Ta BuUKopuctaHHa I[IMP B 00’ e€xTHO-
persniiiHiin - 6a3i  TomorpadiuHUX ~— JAaHUX IS
3a0e3neueHHss  MOBHOTO,  TOYHOIO,  KOPEKTHOrO,
ONEPaTHBHOIO Ta aKTYaJIbHOrO TOJAAHHS pelbedy y
BUTJISII HEPETYSIPHOTO HA0OPY TOYOK Ta CTPYKTYPHHUX
(oporpacdiunux) oiHiif, Habopy ropmzoHTtaiuei, TIN-
Mojieliel Ta peryspHoro Habopy touok (GRID-Mozeneii).

bazoBuMH BXiIHMMH MOJICISIMH  pesbedy €
HeperyJsipHui Habip TOYOK, B SKOMY Oe3IlocepeqHbO
MOJIaHi BHXIJHI JaHi y BUTIAAI HaOOpPIB TPUBUMIPHHUX
TOYOK Ta CYKYIIHICTh CTPYKTYpPHHX JIiHi# (oporpadiuna
MOJENb), 00 SKUX BXOAATH oporpadivni JiHil Ta JiHil
LITYYHHX 3MiH penbedy (puc. 1).

Penbed sk pizHOBHI reorpadivHOrO TOJS MOXKE
momaBatucs B BTJ] TakuMu 1UQpPOBHMH MOJCISMHU:
HeperyJsipHHi  Hallp TOYOK, HEperyisipHa Mepexa
tpukyTHHUKIB (TIN-Momens) (puc. 2), MaTpuis 3HAUYEHD
BHCOT y By3/lax (dapyHkax) perymsipHoi citku (GRID-
MofeNnb) abo SK CYKYHHICTh i30MiHiH (kapTorpadiuna
Mogens). Ilpu mpomy TIN-mMomens, sSK TmpaBmiIo,
CTBOPIOETHCS HA OCHOBI HEPETYJISIPHOTO HAOOPY TOYOK i
MHOXHHH oporpadiuHux (CTpyKTYpHHX) JiHIH Ta
po3rsIaeThest ik 0azosa Juist GopMyBaHHS HU(PPOBHUX
Moelel peabedy iHITMX THITIB.

CykynHicTb 1U(POBUX MOJENEH JIMCKPETHUX
tTororpagiuHUX 00'€KTIB Ta HUPPOBHX Mojesei
peabedy (LIMP) yrBoproe komiuiekcHy 1IMM, ska i €
mimboBUM  00'ektom BT, mo peamsyeTbcss B
cepenoBuUIlll 00’ €KTHO-pENAIiiHOT 0a3u JaHWUX Ta
CTBOPIOETBCS HE3aJEeKHO Big 00’ €KTHOTO CKIIALy,
cucTeMH Kiacudikarii yMOBHUX 3HaKiB, reHepamizallii
Ta IHIIMX 0OMEXeHb 1010 Tornorpadivaux kapt [3; 4].

Tounicte cTBOpeHHS HUPPOBOI Moxelni penbedy
3JIEXKHUTh BiJl YOTUPHOX OCHOBHUX YMHHHKIB: CITIOCOOIB
MOJNAHHA  BUXiHOI  iH(oOpMmamii, KIJIBKOCTI  Ta
po3TalryBaHHs BUXIZHUX TOYOK, METOJIiB
MaTeMaTHYHOTO MOJETIOBAaHHA penbedy Ta BHOOPY
KPOKY IUCKpETH3aIlii MOAETi.

Heraneuuii oy mudpoBux mozeneil penbedy:
KapTorpagiuna, oporpadiusa (CTpyKTypHa), peryssipHa,
TpiaHTyJsmiiHA Ta X ToOyxoBa 3a anroputMoM [lemone
posrisHyTo B myOmikanii [5]. Hasenmeni Buiue moneni
aBTOpU NPOIOHYIOTh SIK OCHOBHI, a ONTHMAaJbHOIO
MOJICIUTIO BH3HAYAIOTh OpOTpadidHO-TpiaHTyIALiHHY,
npu sKid pebpa TpiaHrymsanii NOBUHHI 30iratucs 3
TOJIOBHUMH  OporpagiuHUMHU  JIHISIMH:
TaabBETOM, OpPIBKOIO, ITiJIOMIBOIO.

Jlami  TpOTNOHYETHCSI  MOPIBHSAHHA — MOJEJeH
nobynoun  [IMP (tabn. 1) Ta HWKYe TMOAAHO
NOPIBHSUIBHY ~ XapaKTEPUCTUKY MAESKHX METONIB IX
noOymosu (tabi. 2).

OO0O0B’ I3KOBUMU

BOJIOIIJIOM,
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Monens penbedy ‘

i

Henervanamii Habip [Mugposa Heperynsapua i
ot el CTPYKTYpHMX £---  KaprorpadiuHa  ---3 Mepeka TpukyTHHKIB €-- GRID-monens
Habip TOUOK 3 i
E TTiHii | MOJiesb (FOPH30HTaJI) (TIN-Monens) |
l] —— 1 1..* || ‘ 1.+ 1 A
BX1HI aHt
BXiIHI ani p T
sximi| (1 exiwii gani Lind® BXLJIHI JlaHi
Jani s 4 pesynsTar
BXLIHI JaH1
ITo3nauxu Cpr.m_'Xpm [
BHCOTH JIHIT
(TouKH) Mertpuuna mozaens | Pacrposa mozeinnb

Jlinii wryyHnx Oporpadiuni

3MiH peibedy JHiHii BOJIOIIT

[Mpupoauuit

ITpupo, Hm‘;]‘ [Tizomsa beperosa ninis
IE)1':11[:1'1>l}2.1er npupoAHOT hopmu HNPHPOAHOT
penbedy BOJOHMH

I

Lt

HITyunuii
BOJIOJIIT

HITyunnii
TaJIbBET

ITigomBa mryaHol
(opmu penbedy i

beperoea minis | |

| | |

beperosa ninis | beperosa ninis

Pucynox 1 - Cmpykmypune nodaunnsi 06’ ekmis penvedhy ma ix yugpposux mooeneii [8]

Pucynok 2 - TINsuooenw

['05I0BHOIO YMOBOIO JOCSATHEHHS Y3TOIDKEHOCTI
MiX BUPOOHMKAMH W KOPHUCTYBa4aM{ BUMOT JI0 3MICTY i
SIKOCTI JIaHMX HU(PPOBHX MOJeNeH penbedy He3aJenHO
BII METOHIB, TEXHOJOTINH, TEXHIYHMX 3aco0iB Ta
MIPOTrPaMHOTO 3a0E3MEUYEHHs, IO 3aCTOCOBYETHCS IS
CTBOpeHHs Ta oHOBJICHHS [IMP B 00’ eKTHO-pENSAIIHHUX
6azax TomorpaiuHUX OaHUX, PO3pOOJIEHHS (OpMaTiB
o0MiHy LU(POBUMH MOJEISIMU penbedy; GpopMyBaHHI
METalaHuX I HUPPOBHUX MOJEINCH penbedy; OIiHII Ta
ceprudikaiii cTBopeHnx abo MomaudikoBaHUX HAOOPIB
TororpadiyHUX [aHMX, IO MICTITh HU(POBI Mozeri
penbedy, € KOPHCTYBaHHA €AMHHMH IIPaBHIAMH
uudpoBoro  omucy peibedy. po3pobieHi
komiteTrom TK 10351k npoekr crangapty B 2010porii.

Bonn

LITYYHOT LITY4YHOTO MIPHPOAHOT
BOJIOHMH BOJIOCTOKY BOJIOCTOKY
3 MeToro IIBHAKOTO KOpPEryBaHHS 3MiH B

noOyaoBaHiid paninie 1udpoBiii Momeni penbedy
MIPOTIOHYETHCS CTPYKTYPYBAaHHS B 00’ €KTHO-pEIALiHHII
0a3i JaHMX: CYKYIHICTh TOYOK HEpEryJspHOi Mepexi
CKJIaJaroTh CYKYIHICTh TPHUKYTHHKIB
CKJIQIAI0Th IOJIITOHH, SIKi 00MEKYIOTbCSI CTPYKTYPHUMHU
miHisMu.  KOoXHHMH — MONIrOH  MICTHTH — N-KUIBKICTH
CTOPOHM  sIKMX  30iraroTecs 3

TPUKYTHHUKH,

TPHUKYTHHKIB,
oporpadiuHUMHU JiHIsIMH, K OyJI0 3a3HaueHo Buiue. Lle
JIO3BOJISIE 3aCTOCYBAaTH METOJ MPOCTOPOBOI iHAEKcaIii,
SKAA  Tpu  OyAb-SIKUX penbedy, IO
BiIOYyBaIOTHCS Ha IMEBHIM MUIAHINI YW IUISHKAX 3€MHOT
TOBEpXHi, B SKYy BXOIATH JAEKITbKAa TPHUKYTHHKIB,
MBUAKO TepedynoBye HasBHy LIMP B Tili minsHIi, B
SKIW BiIOyJNHMCS 3MiHH, a HC IOBHICTIO BCIO BUXIiTHY
MOJIeNTb. 3aJIE)KHO BiZl PO3MIPHOCTI MHOXKHHH BXIJTHHX
JaHuX (MHOKHHH KOODJIMHAT BHXiJHHX TOYOK) Yy
cucTeMi oporpadiuHO-TpiaHT YIS HHOT Mozeti

3MiHaX

3aCTOCOBYIOTECSI Pi3HI (YHKHIi Kilacy MOMEepeaHbOTO
BIOPSAAKYBAaHHA IIMX JAHMX, IO SKUX HaJekKaTb:
¢yHKIii JTIHIAHOTO BHOPSAKYBAHHA MHOXHHH TOYOK
(copTyBaHHSI TOYOK 3a CTYIICHEM 3POCTAHHS KOOPANWHAT
X T1a Y), KITHHKOBOTO Ta CMYTOBOTO pPO3OHUTTS
BUXIJHOI MHOXXMHHM TOYOK a00 TOpPOJDKEHHS IS
KOXKHOTO KJIacy IPOCTOPOBOro ingexcy. OTxe, Meron
IIPOCTOPOBOI iHJEKCALil JO3BOJISIE NPUCKOPUTH TOIIYK
TOYOK 3a [€BHOKI IIPOCTOPOBOIO YMOBOWO  0e3
nepeOupaHHs Bciel MHOXKHHH [5].
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Mogaeasn IlepeBaru Henouiku
— HeBenuki 00'emu 30epexeHHsT TaHUX — Benuki TpynoBi i ¢piHaHCOBI 3aTpaTH;
Ha HOCISX; — HEJIOCTATHsI TOYHICTh MOETIOBaHHs [1];
— tonorpadiyni kapTM € HaWOiTBII — 300paKkeHHsl pelbe(y TOPUIOHTAIAMU HE
HMudposa JOCTYIHUMHU 3 TOYKM 30pYy LIHOBOI | JO3BOJSC OTPMMATH BiMITKY Oyab-KOi TOUKH
KapTorpadiuHa | MOJITHKH;
MOJieJIb — BUJIUIAE OCHOBHI pucu penbedy B
(ropm3onTami) | macmrabi kaprtu, poOnguM ix GimbmI
XapaKTEepPHUMH JUISL JaHOTO TUILY penbedy;
— MICTUTB 3HaYHO OiJiblIe aTPUOYTUBHOT
iHpopMmanii npo 00'eKTH MicIEBOCTI
— [lIBuaKe KOMIT FOTEpHE ONPAIFOBAaHHS; — HemoxmBicTh BUKOPHUCTAHHS pi3HHX
— qerke 30epiranHs i MaHimyJIoBaHHS | PO3MIPIB CITKM 3 ypaXyBaHHAM oOnacTel pi3HOI
JTAHUMH; CKJIaJTHOCTI penbedy;
GRID — JIETKO 1HTETpyeThCS 3 PaCTPOBUMH — 3aiiMaloTh OinbIle MicHg Ha MIHUCKY, HIX
0a3aMM JaHUX, mogem TIN
— oTpuMaHuil  penbed  MiCIEBOCTI
TUIABHUH 1 Ma€ GBI IPUPOTHUNA BUTIISI.
— MoOXIUBICTh ONUCY TOBEPXHI Ha — Benuki pecypcHi 3aTpaTd Ha ONpAaIfOBaHHSI
PI3HHX PIBHAX PO3AIIBHOI 30aTHOCTI; MoJei;
— e()eKTUBHICTh 30epiraHHs JaHUX —y OaraTthoX BHMHaJKax HOTpiOHa Bi3yauizaris
1 py4HE KepyBaHHS MEpEXKEIO;
TIN — BUHHMKae e(eKT Tepac, L0 BUPAXKAETHCS B
MOSIBl WIICEBJ0 TPUKYTHHKIB», III0 BUHUKAE TPU
CTBOPEHHI, Ha OCHOBI TOpHU3OHTaleH 03
ypaxyBaHHS ~ CTPYKTYpPHHX JIHIH  penbedy
(mampuknan, mo JiHii  gHMmEa  V-mogiOHUX
nonuH) [9]
— YHEMOXXJIMBITIO€ BAHUKHEHHS "TICEBIO
TPUKYTHHUKIB" (SIKi BAHUKAIOThH TaM, J€ BCi
TPU BEpIIMHM TPUKYTHUKA JICKATh HA
OJHIM TOpPH30HTAN), B PE3YJIbTAaTi YOro
MOPYIITYIOTHCS Mopdorpadist i
Mop(hOMeTpist pebePY, MO MOACTIOETHCS,
Crpykrypua i .BiIlHOBiLleO JHIKYETLOS .TO‘lHiCTB . i | - JlomatkoBi BuTpatH Ha  (OpMyBaHHI
sKicTh camoi Mogeni Ta if moxiguux [11]; | crpykTypn
— 3HAYHO MOKpAITy€e SKICTh i
Mopdosoriuny npaspononionicts [[MP
[11];
— Ja€ 3MOry 3/CHIOBATH MpPaKTHIHE
MOJICTIOBaHHs penbedy BEIMKOI 1 Jyke
BEJTKOT pO3MipHOCTI [5]

Bcee mmpiie BHKOPUCTAaHHS JaHUX BHCOKOTO
MIPOCTOPOBOTO PO3PI3HEHHS MPO MICLEBICTh, TAKUX SK
pe3yNIbTaTH  3HIMAaHHSA JIA3epHUMH  JajJeKOMipaMu
(LIDAR), mnpussemo g0 TOro, IO IOJaHHS 31
CTaTUYHHM HPOCTOPOBUM PO3PI3HEHHSM, W0 MNOAIOHI
TIN-mozeni, MBUIKO CTATU TPOMI3AKHMU IS BEIUKUX
00csATiB TaHUX BETMKOMACIITA0OHUX 3HIMAHb 3HAYHHX 32
IUTOILEI0 TepuTOpiit. st 30epiraHHs MOMIOHUX TaHUX B
CTpYKTypi 0a3u reonmanux Oyno po3pobneHo Tepeiin
(Terrain) moganus MicreBocti. TepeiiH — 1e CTPYKTypa,

1o 3acHoBaHa Ha TIN-Momeni 31 3SMiHHMM MPOCTOPOBUM
PO3pi3HEHHSIM.

Tepeitn ~ 30epiracTbcst K cepis  KJaciB
MIPOCTOPOBUX 00’ €KTiB, TAKMX SK TOYKH 3 BiIMiTKaMHU
BUCOT 1 CTPYKTypHi JiHii, Ta HaOip npaBwi, IO
BU3HAYAOTh, SIK 1[I JaHI MOBHHHI OyTH BUKOPHCTAHI IS
BIATBOPCHHs Beiei moBepxHi. B cepemoBummi ArcGIS
10.2 TIN, six i HOKPUTTS, 30epiraeThCs y BUTIISAL TAMTKA
¢aiiniB, ame Ha BiOAMIHY BiJl TOKPUTTS BIH HE Mae
moB'si3anux 3 HUM INFO-paiiis.
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Tabnuys 2 —Ilopienanvna xapakmepucmuka oesakux memooie cmeopenns [IMP

Meton

IlepeBarn

Henogikn

Meroa cniaifHiB
(spline)

— Brucoka IIBHIKICTH  OIpPAIFOBAHHS
00YHCITIOBAILHOTO AIITOPUTMY;

— € ONTUMAJIbHUM METOJOM JJIsI ITaBHOT
MOBEPXHI, TakuX 5K penbed, piBeHb
IPYHTOBUX  BOJ  a00  KOHIICHTpAIlis
3a0pyIHIOIOUNX PEYOBUH

— Bucoka 3aJICKHICTh TOYHOCTI
MOJICTIFOBAHHS ITOBEPXHI BiJl PO3MIIICHHS
TOYOK BHUMIpIOBaHb, OCOOJMBO KPUTHUYHE
3HAQUEHHsS Ma€ HasBHICTH TOYOK Ha
CTPYKTYPHHUX JIHISIX [MOBEPXHIi-OpHUriHATY
BOJOIIAaX 1 TallbBerax, SAKIIO MOBa MHIe
po TomnorpadidHy MOBEepXHIO. Pesymprar
IHTEpHOJISIII  3aJICKUTh TaKOXK 1  Bif
XapakTepy BUALIEHHS ()parMeHTiB;

— pu 3HAYHUX 3MiHaX TIOBEpXHI Ha
KOPOTKOMY 1HTEpBaJIi 3'SIBISETHCS 3HAYHA
MMOMIJIKA 1HTEPIIOJILOBAHUX 3HAYCHB

MeToa 00epHeHo-
3BaKEHUX
Bigcraneii (IDW)

— Kpami pesynsTatd BHXOIATH U
IHTEPIONSAIIl  JTaHUX 3  JIOCTaTHHOIO
UIUTBHICTIO, BUXITHI TOYKH PO3MOIiNCHI
IO JIOCHIDKYBaHii TepuUTOpii piBHOMIpHO

— IloraHo iHTepIOJIOE Pi3Ki MiAHECEHHS
i samagubu (KpyTi ropw i JOIUHH) i
Bunukae epekr "bull eyes"

MeTona KpUrinra

— MoxuBicTh OOTpYHTYBaHHS
BEJIMUMHM pajiiyca OKOIy pO3MIISHYTOl

TOYKH, sIKa NOBUHHA BPAXOBYBATHUCH IIPpU

— Husbka MIBUIKICTH
MIPOTHUBAry TOYHOCTI;
— notpedye JviIe

moOyaoBH Ha

HOpMaJIbHOT'O

MeTton TpeHaiB
(trend)

BXIIHUX TOYOK

(kriging) iHTepnosLii, BMA BaroBoi QYHKII(, a | po3moginy BUXiZHUX HaHHMX
TaK0X MOYKJIMBICTH OLIHIOBAHHS TOYHOCTI
MPOCTOPOBOT IHTEPHOJSIIIT
Meron — MeToa 3aCTOCOBYETBCS sl BUOIPOK 3 — Mae wicue cTpuOKomoniOHa 3MiHa
. IIOCTAaTHBOIO IIUTBHICTIO 3HauYeHb, | 3HAYEHb 3MIHHOI Ha KOPJOHAX MOJIrOHIB
iHTepmoasii 3a .
. HAIPHUKIIAI, JIaHUX MOBITPSIHOTO
HAWOJIMKIAM . .
) Ja3epHOro CKaHyBaHHS (mmimapHol
cyetiom 3HOMKH) 0 JIO3BOJIIE  CTBOPIOBA
. HOMKH o0 J03BOJIS TB BaTH
(natural neighbor) , ' P
00'eMHY MOJICITb TEPUTOPIi
-y Ppe3yIIbTYIOUii MOBEPXHI — I'enepanizye  3arajnbHy  KapTHHY

MiHIMi30BaHe BIAXUJIEHHS BIJ 3HA4YEHb

JAHUX, 1 caMa TIOBEPXHS PIIKO KOJIU
MIPOXOAUTE YEPEe3 OTMIOPHI TOYKH

Karanor TIN wmictute 7 QaiiniB, sIKi OIHCYIOTh
MIOBEPXHIO, 3aKOI0BaHy y OiHapHOMY (opMaTi.

Takox, gk i mokputts, TIN MicTuth iHpOpMatiro
PO TONOJIOTIIO, siKa SIBHO 30epiraerTbecst y alinosii
CTPYKTYpi. B Hilf po3paxoByeTbCsl Ta 30epira€Tbcs mIst
KO)KHOTO ~ TPHKYTHHKa iH(OpMAIls TMpo: CyMiKHI
TPUKYTHUKH, pedpa, sKi YTBOPIOIOTH TPUKYTHUK, Ta
By3/H (BKJIIOUArOUYM Z-KOOPIMHATH) TPHOX KyTiB (puc. 3).

[IpaBuya TakoXX BHM3HAYalOTh Ta BKa3yIOTh SIK
3aCTOCOBAHI KJIACH MTPOCTOPOBUX 00'€KTIB MIOBHHHI OyTH
iHTeTpOBaHI Ha  PI3HUX  MacIITaOHUX  PIBHSAX.
Hampukman, s myke Malux MacmTabiB, MOMKIHBO,
HEMae HEOOXiTHOCTI B ONpamiOBaHHI TaHUX IS
BpaxyBaHHS HEBEJIMKHX CTPYKTYpHUX JIiHIH, sKi He
OyayTh TIOMITHO BIUTMBATH HA BHJ MOJICII MiCLICBOCTI B
upoMy Macmrabi. Taki cTpykTypHi JiHil OynyTh OpaTh
y4acTb y Terrainmozeni fnuiie y MEBHHX, OLIBLIMX
3ajexHO  Big  HEOOXiIHOTo

Macmradax. piBHS

Jeranizaiii, i 3agaHoro macimraby B Terrainmozerni

TakoX OyJe BUKOPHCTOBYBATHCS OiNIbIIE YW MEHIIE
TOYOK 3 BiJMITKaMH BUCOT (@ B pe3ysbTaTi Oyje Oiblie
3aJIEKHO  BIJ
Terrainmozens,
IO CKJIAJA€ThCS 3 MUIbHOHIB TOYOK, MOXKE IIBHIIKO

9d  MCHIIE TPHKYTHHKIB) BUMOT

BioOpaxeHHs. TakuM  YUHOM,

BiZoOpaXkaTUCs B Pi3HUX MaciuTadax.

TepeitH He 30epirac  3aBeplIeHE ITOJAHHS

MOBEPXHI, OCKUIbKM ILe o0uuciaoBaHa “Ha JbOTY”

TIN-mMonenp, Mo TOCHITAETHCS W BUKOPHUCTOBYE NaHi

JoKepela  BIINOBITHO JO MOTOYHOTO  MAacIiTady

BimoOpakenHns moBepxHi. Takum umHoMm TIN-Mozmens
cTBOpeHa 3 Terrainerpykrypu OOUYHCIIOEThCS “Ha
JHOTY" 1 HIKOJIM He 30epiraeTbes MOCTIHHO.

OobMmexeHHs moA0 30epiranHs JaHux s Terrain
aHaAJIOTIYHI OOMEXEHHAM IJIs iHMMX (GopMmaTiB JaHUX
(nampuknan, BEeKTOpHI abo pacTpoBi IaHi), i 3amexarb
3HOBY JX Takd BiJ THITy 0a3uW I'eONnpOCTOPOBUX ITaHUX,

110 BUKOPUCTOBYIOTBHCA.
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- ] Geodatabase.gdb
- '} Feature_Dataset
“r Breaklines
£ Lake_Boundaries
" Lidar_Points
£ Study_Area

Pucynox 3 - Ilpuknao sisyanizayii TIN 3a donomozoro modyns Terraing cepedosuwyi ArcGIS 10.2 [17]

B pokymentauii ESRI BkazaHo, mo s
nepcoHanbHO1 6asu reojaHux Terrain obmexeHa
6mm3pko 20 MunbiioHaMu TO4oK abo MeHiue, QaiiioBi
0a3u TeompOCTOPOBUX MaHMX OOMEXYIOTh COTHSIMH
MUIBHOHIB TOYOK, a 0Oa3a reomanux ArcSDE wne
o0Mexye OOCSTiB JaHUX, ajie MOTPIOHO BPaxOBYBaTH
MoxximBocTi koHKpeTHOI CKBJ[ i TexHiuHmMX 3ac0o0iB
36epiraHHs JaHUX, 10 BAKOPHUCTOBYOTHCS [18].

BucCHOBKM Ta nepcrneKTHBH
MOJAJBLINNX AOCTiTKEeHD

3 MOSBOIO  HOBUX  METONIB  30MpaHHA
TEOMPOCTOPOBUX JAaHUX, TAKUX SIK JiapHE 3HIMaHHS
3’ ssBUJIacs HEOOXiTHICTD MOPiBHSHHS MOJEINi OTPUMAHO]
B pe3yibTaTi [BOTO 3HIMAaHHA 31 CTPYKTYPHOIO
MOJICJUTIO, OCKIJIBKM IaHWMH JiJapHOTO 3HIMaHHS €
HaboOpH [aHWX, IO MICTATH XMapH TOYOK, SKHMHU
MO)KHa KepyBaTH, BioOpaXkaTH, aHATi3yBaTH 1 CIiIBHO
BUKOPDHUCTOBYBaTH 32  JONIOMOTOK  MPOrPaMHOTO
3a0e3neuenns ArcGIS. ToOro 3MmiHIOETBCS MIAXIZ

MOPIBHSIHHS. Bijl MOPIBHAHHS icHYlounx mozeneit [IMP
MDK COOOI0 10 MOPIBHSHHS LUX MOAENEH 3 MOJEILIIO
LIMP, orpumanoro B pe3ynbTati JiJapHOTO 3HIMaHHS,
3 BIINOBIAHUM KOpPEryBaHHSIM ii CTPYKTYpHUMH
JIHISMH, OCKUTBKH ik TEXHOJIOTIS CTPIMKO
PO3BHBAETHCSA 1 HOCTYNIOBO CTa€ OIHHUM 3 OCHOBHHX
JoKepen  30MpaHHS TEONPOCTOPOBHX  JAaHUX, AKi
BukopuctoByioThcs B ['IC. Kpim Toro, Taky 3HauHy
KIJIBKICTh JaHUX (MITBHOHHM TOYOK), SIKi OTPHMYIOTBHCS
HOBUMH MeETOAaMH 30upaHHs, 3py4HO 30epiraTu B
00'€eKTHO-pEISILIHHII CTPYKTYypl Ta BUKOPHCTOBYBATH
JUIL  TIpolieCy LM(POBOTO MOJCIIOBAHHS pelbedy
(Bxutrouae B cebe omepariii 31 CTBOPEHHS, OIPAIIOBAHHS,
36epirands Ta BukopucTanHs I[MP) B 006’ ekTHO-
pemsmiiiaiii  6a3i  TomorpadiuHMX ~ JAHUX A
3a0e3NedyeHHs  [OBHOTO,  TOYHOTO,  KOPEKTHOTO,
OIIEPaTHBHOTO Ta AaKTYaJbHOTO IIOJAHHA peEIbeDY.
IHdopmariito mpo HEOTO BUKOPUCTOBYIOTh B TOMY YHCII
y Tpoueci BEICHHS TONOrpadivHOr0 MOHITOPHUHTY
MICLIEBOCTI.
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AHAJIN3 METOJIOB 1 MOJIEJIEM IIU®POBOT O MOJIEJIMPOBAHMA PEJIBE®A
B OBBEKTHO-PEJIAIIMOHHBIX BA3AX TOIOI'PAOUYECKHUX JAHHBIX

Annomayun. Humencusnvle usmenenus penveda 3eMHOU NOBEPXHOCU NOO GIUAHUEM HPUPOOHBIX U AHMPONOSEHHBIX
Gaxmopos nocmasunu 3a0auy ObICMpPO20 KOPPEKMUPOBAHUS. IMUX USMEHEHUNl 8 paHee NOCMPOEHHbIX YUPPOBbIX MO0
penvepa ¢ HaumeHbUWUMU PUHAHCOBLIMU U 6peMeHHbIMU 3ampamamu. Paccmompenvt cywecmsylowue mooeau u memoosi
nocmpoernus LIMP ¢ yenvio cpagHeHus u onpeodeieHus ONmuMaIbHOCMU UX UCHONb306AHUS 68 0ObEeKMHO-PENSYUOHHBIX 6A3aX
monoepaghuueckux Oannvix. ITosenenue HOBbIX Memod08 cO6Opa 2eONPOCMPAHCIBEHHBIX OAHHBIX 6bI36ANI0 USMEHEHUEe N00X00d
CpasHeHus. Cyujecmsyiomux yugposuix mooenetl peivedha mexncoy coboil K cpasHenuio smux moodenei ¢ mooenvio L[MP,
NOJNYYEHHOT 8 pe3yabmane TUOAPHOU CbeMKU C COOMBEMCMBYIOUWeEN KOPPEKMUPOBKOT ee CIMPYKMYPHbIMU TUHUAMU. B césa3u ¢
IMUM NPeONIA2Aemcst 8bINOIHAMb CPABHEHUE OCHOBHBIX Moodeneti LIMP ¢ MoOenvio, NOIYUeHHOU ¢ ROMOWbIO TUOAPHOU CoeMKU, U
npumensimes Mooys Terrain 0s xpanenust oabuUx 00bEMO8 2eONPOCMPAHCIBEHHBIX OAHHBIX U UX ObLCMPOT 6U3YATU3AYUU.

Knruesvie cnosa:. yugposas moodenv penv egha; unmepnonayuonnvie memoont; TIN-moodens; nuoapuas cvemka,
GRID-mo0ens
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METHODS AND MODELS ANALYSIS OF DIGITAL ELEVATION MODELING
IN OBJECT-RELATIONAL TOPOGRAPHIC DATABASES

Abstract. Intensive changes in the earth's surface religfaurthe influence of natural and anthropogenic dasthave set
the task of rapid correction of these changes & pireviously constructed digital elevation modehwitie least financial and
time costs. The article discusses the existing @@ methods of DEM in order to compare and detee the optimal use in
object-relational databases of topographic dataeTdevelopment of new geospatial methods of datectimh has caused a
change of approach comparing the existing diggsidin models with each other to compare these nsodith the DEM model
that has obtained using LIDAR with a correspondimtjuatment to its structural lines. The authors pe@ to carry out a
comparison between basic models DEM and model thsitobtained using LIDAR and use an application nederrain to
store large volumes of geospatial data for its chiphaging.

Keywords: digital elevation models; interpolation methods; TIN; Lidar survey; GRID

References

1. Modeling GIS spatial funds for morphotectonic asay[Electronic resource] / E. A. Vyshnevskaya,.AWbohoev,
E.M. Visotskyy, N.N. Dobretsov. - Elektron. text. amaph. // Data 1Z materials international confemen"Ynterkarto-6" -
Novosibirsk: United Institute of geology, geophysiaad mineralogy RAS Siberian department, 2000. cesx
http://www.masters.donntu.edu.ua/2004/ggeo/ solovibvary / lib8.htm, svobodny.

2. Gurov V.H. (1988). About modeling topographic saefaspline function / V.H. Gurov, V. Zyborov // Bregring
geodesy: 31, 17-20.

3. GSTU ISO 19101: 2002 (E) "Geographic informatiogeference model".

4. Karpinski, 1.0. (2010). A reference model base topphic data / I. O. Karpinski, A.A. Lyaschenko, RRWnets.//
Visnik of Geodesy and Cartography: 2, 28-36.

5. Karpinski, 1.O. (2000). Orographic-triangulation digl terrain model / 1. O. Karpinski, A.A. Lyasch@&n// Visnik of
Geodesy and Cartography: 3(18), 28-32.

6. Serbenyuk, S.N . (1990). Methods for modeling Hdofising irregular points data / S.N. Serbenyuk, .Skdshel,
O.P. Musin // Geodesy and Cartography: 1, 31-35.

7. SOU 742-33739540 SOU 0010: 2010 "Complex of statedéwpographic data base. General requirements~742
33739540.

8. SOU 0013: 2010 "Standards Base Complex Rules digipagraphic data describing terrain”).

9. Ufimtsev, G.F. (2004). Morphology of relief / GIFimtsev, D.A Timofeev // Moscow: Science world.

10. Fuchs, A.L. (2001). Development and Investigatilgorithms of interpolation definitive surfaces aunsing of it for
creation of digital elevation model: Abstract togdee candidate dissertation. PhD: 05.13.18. Tori8k,

11.Chromih, V.V. (2007). Digital elevation models / MOhromih, O.V. Chromih // Tutorial. Tomsk: TML-Pses

12. Tsiutsiura, S. & Borodavka, Ye. (2015). MethodObfect Models Mapping into Data Structure. Managetmef
Development of Complex Systems, Issue 21, 92in @Kfainian)].

13. Philip, G.M. (1982). A precise Method for DetermigiContoured Surfaces / G.M. Philip, D.F. WatsoAuétralian
Petroleum Exploration Association Journal: 22, 20R2.

14.Watson, D.F. (1985). A Refinement of Inverse DistalVeighted Interpolation / D.F. Watson, G.M. Rhil
Geo-Processing: 2, 315-327.

15. Eckstrein, Barbara Ann. (1989). Evaluation of spliand weighted average interpolation algorithms /hfpat. and
beasci: 15(1), 79-94.

16. Franke, R. (1982). Smooth Interpolation of Scattdbata by Local Thin Plate Splines // Comp. & Mathih Applls:
8, 4, 237-281.

17.Mitas, L. (1988). General Variational Approach teetInterpolation Problem / Mitas L., Mitasova H.Gbmp. &
Maths. with Applls: 16(12), 983-992.

18. http://resources.arcgis.com.

Hocunanus Ha nyoOJikaniro

APA  Lazorenko-Hevel, N.I., Denisyuk, B.l. (2016). Methadd models analysis of digital elevation modeimgbject-
relation topographic databases, 26, 178 — 186 [krdinian].

I'OCT  Jlasopenxo-I'esenv H.FO. Ananiz memoodis i mooeneti yugpogoco mooento8ants penveqhy 6 o0’ cKmHo-penayitinux
6azax monoepagiunux danux [Texcm] | H.IO. Jlasopenxo-Iesenv, B.1. JJenuciox Il Ynpaeninns possumrom
cknaonux cucmem. — 2016. e 26. —C. 178 — 186.

186



