VK 656.085.2:636.11
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OUIHKA HACILIKIB KATACTPO®IYHIIX IOBEHEBIX
CHTYAUI TA IXIPOTBO3VBAHHS 3ACOBAMH I'IC

Bervn

IlaBoaxi Ba piukex Dl 4ac COINIIHEX JHX BIIHOCSTLCS 10 NPHPOIBIX
KaTacTpo®d, LIO TPaILIfIOTBCE MYIKE YacTO | MPHHOCATh Handinbmi 36HTKH
EXOHOMINI Kpaihu. B pafioHax, Je MO®IMBI KaTacTpoMiyHi NOBEHI BMHIKaE
HeOOXIIHICTL IX NPOrHO3VBaHHA Ta OLIHKY HKaciiaxie. Ilpo ume ceinuats
eKCTPEM2IbH1 NOBEHI B 3aKapnaTT), Aki MaaK Micue 1998 ta 2001 poxax.

ABani3 0CTaHHIX DocTizAeHb | Mybaikauin

BTpyuauns B mpouec CTBOpeHHS TiNPOIOTiYHOI cHTYaUil LILIXOM
3MEHLIEHHS 3aiCEHHOCTI CXHNiB GacefiHiB BON030OPY CNPHANO NLIBKLIEHHIO
IUBHIKICTh Ta IHTEHCHBHICTP HANXODKEHHS NOBEHEeBOl XBWII B paiionax
MOXUIMBOTO 3aTOTUIeHHS. Iie B Jeskilf MIpl MIOTBEPIAKYE HAABHICTE Ti€l
CHTyallil, ska Mala Micue Ha p. Tuca y 3axapratcekifi obnacti. Ilpote
Ha3BaHMH (axTOp € OIHIEIO i3 INNOTO psAla NPHYMH, SKi CIPHATH
$OpPMYBaHHIO KaTacTpoQiuHeEX noBeHed.

CTOKM IOMIBOBMX NaBOIKIB MOXYTE OYTH po3paxosaHi 33 (GOPMYIOK
MAJIV/Corozgopnpoexra, 32 GopMynow TIpaHMuYHOI I1HTEHCHBHOCTI, 3a
pemyuiHHOX GOpMYNO, 33 perioHansHMMH (opMynamH Yxpain. CToku
TanHx BOA MOXKYTe Oym pospaxoBari no CHull 2.01.14-83 Ta 3a
PETiOHANBHMMH HOpMaMH YRpaiHH, pO3paXyHOK BHKOHYETHCH AN IUTYMHOI
CNOPYAH MOCTOBOTO NEPEXOXy, POCTALIOBaHO! Ha BiINOBIAHOMY mNixeTi
Bubpanoi noninimil.

- Ha xaip, cyyacHa 6asa odiniiieyx rizponoriysmx NporHosis 3acTapina i
IEmMO BTPATHNZ  CBOK akTyansHicTs. Kpim TOro, mae micue 3acrapina
iHdopmanis npo pe:'r,ecb POCIMHHME NOKPYB 1 cucTeMa ii akTyamisanii, mo
NIPH3BOAMTE [0 ICTOTHHX HPOPAaXyHKIB IDY IpPOTHO3YBaBRI Ta it BAMarae
3HaYHUX iHaHCcOBMX BUTpaT. Ha nonoMory npH BHpillenRi UbOrO NMUTaHHHA
MOX€E NPHATH KOCMiYHe 30HIYBaHHA Ta reoindopmauiiini Texnonorii, 3a
DOTOMOTOX AKHMX 3HIMCHIOCTECE NPOCTOPOBE MOJETIOBAHHA TiNPONOriuHMX
CHTYyauiH.

3aJaya NONaTBWIOro PO3BMTKY HOPMATHBHO-TEXHI4YHOTo 3abe3neueHHs
dyHKUIOHYBaHHS KOCMIYHMX 3ac06iB, 30KpemMa, 3anaya po3pobneHHs CHCTIEM
CTaHIapTH3aWii Ta ix rapmoHisauii 3 MiIXH2pPOIHMMH  CT2HAAapTaMH
Gesnocepennbo nocrarnena 3 3aransuonepxaskif (Hauionansis) xocMiusii

nporpami Yxpaisy na 2003-2007 poxw, ska 3aTBepIkesa 33KOHOM YKpaiHu
Ne 203-IV Bix 24 xorTHz 2002 p.
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Po3B A32HHA NocTap.1eHOI npobaemyu

I'lpu BiDIlEHH] 1I€T NPOSIEMI HCOOXIIHO BHKOPHCTOBYBITH PO3POOKIL.
IO NOB #33Hi 31 CTBOpPERHAM M03en! pelbedy Ta iHIL.. 2 TAKOK CNeliaibHI
2IrOpHTMH  TLIPOIOTIYHOTO  MOIEIXOBaHHS , AKI  JaKTh  MOKINBICTD
VCTAHOBII0BaTH MAcwradi i WBMIKICTE MPOCYBaHHA NOBEHEBOI XBIIL. CTaH
NPOTHIIOBEHEBIX CHIOPY1.

Hafifitely  BaroMiM¥  CYYaCHMMH  NPOTPAMHMMII  KOMIMIERCAMMH €
AO1ETHOBARAS ML12H0BOT (IBOMIPHOI) T2 MPOCTOPOBO! (TpHMIPHOT) riapaBIIKky
BIIKPHTIIX pYcer (PiNOK I BOIOMHAM) T2 NPOTrHO3YB2HHA NPOLECY QOPMYBINHA
noseHepol cuTvauil. 3acodn ri;lpO'Jorquoro 2HAT3Y Ta MOJETHOBAHHS
poano;ummrbcx Ha OCHOBHI I'PYTIH! B1acH: 3acodu NpOCTOPOBOTO 3 anani3y I'C
Ta cnelializosani MoJelrowuyl 630k, wo inTerposani B I'1C. Meaemtowou
KOMIUIEKCH APNMTOrO THITY BHMAraloTh 3HAaYHKX 3YCHIb M010 3a0e3neveHHs
ixgpol B3aemoaii 3 T1C. TlpHKia1oM cneniaTizoBaHiX 3ac06iB NEpWOro THRY
MOzHa Ha3paTH 6:10K riaponoriysoro ananizy Arclnfo, axitii NOCTaB1RETHCR B
cknazi GRID , ado poswmpenss Hydrology tools 1o 3acobis Spatial Analyst
ArcView. CHCTEMH Takoro THTTY A03BOMSAKOTH peali3yBaTH aTrOpHTMH
pO3paxyHKY Mmaowli Boa103bipHoro GacefiHy, Buainenus OaceiiHiB pI3HMX
CTYNEHiB, ananisy CXHUAiB, GOPMYyBaHHR NOTOKIB Ta inm. IIpH UsOMY NOBHHHA
6yTH monepeaybo nodynosana mudposa Moaens. Cald 3a3HauyMTH, IO
yHiBEpcanbHi MuspokosiaoMi I'1C-mwiaTGOpME IPIMIAaTh ICTOTHHM CTIPOIIEHHAM
PO3paxyHKOBHX CXEM CIIELIANi30BaHMX PYHKUINA.

Mepesaroto TIC e rpadiuduii iHTepdeiic Ta MOKIMBOCTI SKICHOTO
NpOCTOPOBOro awanisy naHMX. Y cdepi TiApoAOrivHOro MPOTHO3YBaHHA
Moznenb GOPMYBaHHS TIOBEHEBOT XBHII peanizosana 3acobamu Arclnfo. Bin €
3aKiH4eHUM 6araToQakTOPHHM MOIEJIOYHM KOMIUIEKCOM, 3acobaMH SKOTO
YCTaHOBMIOKTR NPOCYBaHHS NOBEHEBOI XBHII B 3aNeXHOCTI BiMl 3araThHOl
KUTBKOCTI ONaIiB, NOXKHITY Ta mopcn\ocn nosepxni BozosbipHoro acedny,
NPOMYCKHOI 34aTHOCTI PYCNa Ta IHIL

TaxuM yiHOM, 3acoBamMy TaKHMX MOB, AK Avenue JUui ArcView abo AML
mns  Arcinfo, MOXH2 peanisyBaTH J[OCTaTHbO CKJAZHI MaTeMaTH4Hi
aNTOPHTMH, a Takox 3abesaneunTy HeoOximnui Habip AHAMITHYHHX ¢)ymcum.
Hagenenuii’ ITOPHTM nepenfayac 3aCTOCYBaHHA JKOPCTKOTO NeEpeniKy
napaMeTpiB, SKI He 3aBXXIH MOXHa2 OTPHMaTH B HalIMX yMOBaX, IO
YCKII2IHI0E anpoﬁaui}o 3a3nayenoi mozeni. Binew edeKTMBRIWMM € HIIAX
interpauii TIC 3i cneuianisoBaHMMH MOIENIOHYHMH KOMILIEKC2ZMH, AXi
MOy Th cnpwrm cnaopenmo DpyToi TpynM aHaniTHYHMX cucTeM. lle
NO3BONAE TNOECIHATH IUBIIKICTH, zmropurmmny IUMPOTY PO3PaXYHKOBHX
610KiB CRENiani30BaHX MOJEKIOUHX KOMILIeKCiB 3 eDEXTHBHICTIO 3acobiB
onpau}osanm 3 BlJlOﬁpZDhCHHX npocTopoBoi jH$OpMaLIl, 10 XapaKTepHo
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Puc.2 TIC noseni y 3akapnaTTi: 30Ha NPOrHO3ZHOTO 33TOMNEHHS Ha p. Tuea .

mis TIC : nigrotoska wmoneni pemsedy Ta TNOMLIIOBAHHS €JEMEHTIE
TiApOMepexi BIUTHBAIOTH Ha PO3PaXYHOK GaaHCOBMX CKIaLOBHX BH3HAYEHHS
NiaHoMYy piBRIB BOAM, WO B CBOIO TEPTY NO3BONAE 3AiCHIOBATH MOLETIOBAHRA
TUIOLL 3ATOIUIEHHA i CNPMSE TIPOCTOPOBOMY aHATNi3y TOBEHEBO! CHTyauil.
Tpuknanis mporpamuol peanizauii Takol B3aemoxii € Garato. ChoromHi Bxe
B3aCMOMIFOTH TaKi BU3HAH! PO3PAaXYHKOBI KOMILIEKCH, sK : GMS (Groundwater
Modeling System) - 3axinuenuii cneuianizosanuit NPOIYKT ANA MONEIIOBaHHS
npouecis reodinprpanii; ; SMS (Surface Water Modeling System) - cucrema
- BaraTomiproro rinponoriyHore MozemoBaHuS , SKi 1HTerpoBaHi 3 ArcView.
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3a aononmorow I'1C 32iNCHIOETLCS TPOCTOPOB2 NPHUR E3XA TIAPOIOTIYHIIN

£16MCHTIB 1 TOMOK CTIQCTEPEAEHHS. NIITOTOBKA MOICT Peibedy. BILILICHHS
GeciiHIB 30:10360p\' MOJEFIOBAHHS TIOWN  NLITONJIEHHS. @ T3IKOA
pOCTOpOBHH 3HAT3 Pe3VIbTaTIE MO2eIH0BaHHA. [IPHKIZIOM 323H2UCHO]
p3acM0ii MpH  Z0CHITKEHHI noBeHeBuX curvauiil ¢ iwrerpaumis 3 TIC
ArcView Mmoaemorouux cpcrem HEC-RAS (ClUA) 1 MIKE-21 (Jadis).
Moavie poswipenns  ArcView - AVRAS 3ade3ncyye  33CTOCVBaHHA
wosamsocTeit TIC v nponeci niaroTOBKM JaHHX. NG XaPaKTepH3YKOTh
reoMETPII0 PYCIa. N2pareTpH NONMEPSHHHX NEpeTi{HIB NOTOKY. 8 TaKOAK
BPOCTOPOBOTO  BLIOOP@KEHHS Ta @HAl3y Pe3vIpTaTliB  MCIEIOBAHHZ
noseneoi curyauwil. Crucrema MIKE-2] Kpim 323HaueHMX BIille ONeEpaLili
peatizve OVHKLIT NiITPHMKR TiIpOIOTiYHOro MOHITOPHATY, ONTiMISZLII
MEPER CNOCTEPEAREHHS TOLIO.

Tipu BuOOpI MOIENIOIOMOI CHCTEMH KCPVBATHCS PO3MTLAIAaHHSM TaKol
AUISHKM, SK ONEepaTHBHICT, YH AeTanbBicTh. OnNepaTHBHICTL CHCTEMMU
BKTIOBATA: MIHIMYM BHXIZHHMX NapaMeTpis, MakCHMaibHY JOCTOBIPHICTH i
IPOCTOTY AIrOpHTMIB OOSMCAEHHS, 110 CNpHANO 30UTBIIEHHIO IUBHIKOCTI
ofpOOKH NaHMX, TIPOTE MAaNW MICLE HEBHCOKI BMMOTH A0 IETANBHOCTI
GapaMeTpiB Ta BUKIHKANO HH3bKY TOUHICTR OTpHMaHMX pe3y;ibTaliB.
JleTaTpHICTh MOJENOKYO] CHCTeMH Nependayany JCTOTHI BHTPAaTH Hacy i
3acofiB  Ha - CTBOPEHHA 1 ananTauilo iHTepdeficy oOMiHY —HaHUMH
cneuianisoBaHUX CHCTEM MoaemoBaHHs abo ixHiX po3spaxyHkosHXx 6;OKiB.
Tpy uBOMY BHMarajioch OJepAaHHS AOCTOBIpHOI 1 moBHOI opmauii. KpiM
Toroe, nepenbayanoch MpPOBENEHHS CHELianbHMX JOCALIAEHD 3 METON
nepeBipKM a7eKBaTHOCTI CTBOPeHOI Mozeni. BiDUMHMMM ZaHMMM IETalbHOL
riaponoriyHoi Mojen 6yiaH Taki mapaMeTpH, SK KUIBKICTh ONaaiB, MOKa3HHKH
BUNIAPOBYBAHOCTI ~ ¥ TpaHcnipauil Ha KOXKHME KBalapaTHHH KinOMeTp
MICLEBOCTI, NOKA3HMKM LUOPCTKOCTI CXHMIB, THMH IPYHTIB 1 POCNHHHOCTI,

3e}.ule1\opmcwsannx 1 Taxe iHIe.

OCHOBH] eTanu npouecy MOJEIOBaHHS NIOBEHEBO] CHTYaLil NONsArany B
nmyroqomy

* " Eran 1. Buxomsuu 3 KiNbKOCTI ONaniB, IHTEHCHBHOCT] CHITOT2HEHHA,
LOBXHHY NPOTIKaHES BOLH Ha BO#036ipHOMY GaceiiHi, KDYTH3HH | IIOPCTKOCTI
Cx1iB 064HCIIOBATACH BATPAT2 BOIK Ha NIEBHUH Yac B NEBHOMY MicCLU.

Eran 2. Ha ocHOBI naHHMX Npo BHTDaTy BOOH , @ TBKOX , KEPYHOUHCDH
iHc})opmauicro mpo - nonepeunuil nepeTHH pycla i IOBMAKICTE Teui B
3a3BayeHoMYy Micli, TIPOBOIMBES PO3PaxyHOK nigiioMy piBHA BOAH Y piulll Ha
NeBHMIT Yac y MeBHOMY MICLI.

Eran 3. 3icranesHs piBRiE BOmM 3 oOpMCOM NOBEPXHI 3eMJi Y Micui
NEPETHHY nasano nmcrasy ,rum BH3HaYeHHA mupmm 32TOfIEHHR 32l1aBH Y
JaHOMY Micmi: =~ - : : N .

Ocaosoxo OLIHKH 1 npomosy}saﬂm HaI3BHYaMHMX cu'ryaum OB A3aHHX
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13 PO3BHTRON CRCTPWMATBHHX NOBEHCH € NPOCTOPOBHIT aHalis r1apoieriyHol
cHTYauil BHKOHaHnil 3acobamit Spatial Anzlvst ArcView. Todosain ¢
BH3H24EHHS , 1701 MOAINBOrO 3aTONJICHHS LIISXOM 3ICTABIEHHS TOBEPXHI
PENLCOY 3 NOBEHEBOIO NOBEPXHEKD PIuKH, K2 OTPHMAHA 32 J2HHMH PO3NOILTY
PiBHIB BOIn. 18 aHam3y 3a3Buuall NOTPIOHI Taki BHXIAKI JaHiT MO1eTb
PEARCOY 10CTILKYB2HOT TEPHTOPIT Ta TOYKOB} JaHl PO OYIKVBaHi 260 HasBHi
PIBHI BOINi B PIYLIL.

Pe3yvabTyioua TOYHICTE NPOCTOPOBOI OLIHKI! a80 NPOTHO3Y BH3HAYACTHCS
JETZIBHICTI T2 aKTVAIBHICTIO MoZedl peisedy. a Takok NOBHOTON
g opMmaLii Npo piBHi piuKy 32 OLIHIOB2HIIT nepiox. KopekTHICT MOJeTI. sKa
BHKODHCTOBYETbCA 8 TLAPOJOTIYHOIO NPOTHO3VBAHHA, 3a0€XKHTh BLI
IITHEHOCT] peabedy. Ie Jadi siacyThi. B Iamony Buna AKY OOMEHERICTb
3acob1 3D Analyst ArcView He 1ala MOAIHBOCTI ZOMOITHCSH noTpidHOI
AKOCTI 1 mpobnema BHpiIyBalacs 32 AOTIOMOTOK Gvhkuii TOPOGRID
Arcnfo. Basosoro I'IC-muardopmoro, Ba axii nposoannacs peanizalia JaHoi
METCIMKH, Oyna npuitnara ArcView 3.1 i3 posmmpeHHsM Spatial Analyst
llonepeane MozemroBamna pempedy MicuesocTi BHKOHaHE, SK BXe
3a3Hauanock, 3 BHKOpHCTaHHAM QyHkuii TOPOGRID Arclnfo ma ocHosi
aKTyami30BaHOi kapTH Macmrraby 1:10 000 ( rOpH30HTaN peabedy,
rizpoMepesxa ). Monens noBenesoi IIOBEpXHI pmxn 6ynyBaJlacx 3a
OPOTHOSHMMH MH (QaKTHYHHMH DiBHAMH, IO Mami MiCUE Ha IiJpONONYHMX
nocrax. Bepuirauis mozeni smificHioBanacs 3a TaHHMH MMHYIHX POKiB 1Ipo
IUIOIII 3aTOIUIEHHS, AKi OTPHMYBATHCA 3aCO00aMK IHCTAHUIHOrO 30HIVBaHHSA
32 MaTepialaMK CymyTHHKa Spot. OuiHka Haciizkip KaTacTpOPIHHHUX
NOBEHEBMX CHTYallili BRIIOYana CTaHNapTHHE Habip onepauii TIPOCTOPOBOTO
aBani3y 3 METOK YCTAHOBJNEHHS MOCTOBMX NepexomiB, IIJTHOK AOpir,

HaceneHHxX ITVHI\TIB yrms TOXIO, AKl MOTJIH 6}’1‘1‘1 3aTOIUIEH] Hlll Hac
oqmy'sanm TIOBEHI.

Buchorky

TaxkiuM 9MHOM, M 9ac Po3poGKM METOIMKH NPOCTOPOBOIO aHati3y
HACTIIKIB KaTaCTPOQIYHMX TiNpONOTiMHMX cuTvauifi 3acofamu  TIC ‘Oyno
DOCATHYTO TaKHMX pPe3ybTaTiB: '

1. JIpuiHATHH  oDTHManbHH aIropHTM  aHanlisy 3abeaneyye
ONEDATHBHICTb, HaOWYHICTL 1 ‘HeOOXiZIHY TOYHICTL OWIHKE HaCHIKIB
HAN3BMYaHKOI CHTyalii, sk B yMoBax mediuMTy BHXimHMX LaHHX, TaK i NpH
HaABHOCTI NaHMX NETATbHHMX ILAPOJIOTIYKHMX POTHO3IB.

2. CTBOpEHa TEXHOJNOrA NPOrHO3YBAHHS TLIOL NOBEHEBOr0 3aTOMIEHHS
BTLNEHZ B MpaKTHKy. 3aiiCHeHa TIOTOYHA IIOJEHHA OLIHKA (AKTHYHO
3aTOILIEHMX  ALIAHOK ~ ( MOCTOBMX Nepexoiis, aBTOMOBITbHHX JOpir,
RaCeNeHnX MyHKTIB TOLO). -

3. 3anporHo3osano mnomi (06’€KTH Ta Bacenexi rrny'm) SIX1 MOTJIH Gym _
3aTOTUIeH] NpH MaiiByThix KaracTpOQiyHHX NOBEHNX, 110 A0 3M0ry
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ouiniTH €MEKTHBHICT ICHVIOMIIX BOJOOXOPOHHIUX CROpYd T2 pPO3POdLTH
3aX01H 110 X NOKDALEHHIO.

4. MeToanky 6vi0 peali3oBaHO Ha 0a3i CT2HIAPTHHX GVHKUI
POCTOPOBOTO ananiav T'IC Arclnfo i ArcView. ski € ¥ PO3NOPAIAKCHH]
n‘gpouinis MHC Vrpainn.

< 37ificHeHO BepHhIKauilo MOIET! METOIOM 3ICTRBIEHHS MOJEIBHIX
KOFTVPIB 13 J2HHMM KOCMIUHOTO 30HIVBaHHA. OTPMMaHIMB B DNepiodn
xaTacTpO®iyHIX noBeHell, 10 pizdveaiucas B 3akapnaTri. (TBOpEH2
METODIKE 1€ MOMKTIBICTE NPOCTCAYBETH LI0JIEeHH] 3MIHM B PO3BHTRY
nosenepol cuTvauii, OUiBNTH Yac Ta rIHOHHY 3aTOMIEHHS KOKHOI OIHHILI
70Ul 34TAZBH. KOMHOTO MOCTOBOTO INEPEXOIY, OUIHHTH eheXTUBHICTB
BOJOONOPOHHIIX CTOpYd, @ TaKOX NpPOBECTH anaii3 MOCTOBHX TEDENQIIB.
ABTOMOOGINBHIIX IOpIr, IHWHX 00'€xTiB, K 3pyHHOBaHl 200 MOXK)Tb
NOCTpaKAaTH BHACTIAOK OYIKYBaHOI KaTacTRoGiyHO! NOBEHI.

6. Moxna 3pobuTH 3aranpHMil BHCHOBOK, WO HapeeH] TeXHOMOMYH]
cxemH OBpOOKH MaTepialiB aepOKOCMIYHOI 3HOMKH nin wac TiZpoJoriyHIX
pO3BiTyBaHh MOCTOBMX TIEPEXOIIB MAKOTh HaY4HE 1 NpaKTHYHE 3HaYeHHA 1A%
OUIHKI HACTIAKIB KaTaCTpodiuHMX NOBEHEBHX CHTYaLH Ta IX IPOrHO3YBaHHEA
sacobamu T1C.
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