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Merta JUILIOMHOTO TIPOEKTY:
* MeTor MaricTepchKoi poOOTH € YIOCKOHAJICHHS APECHAKHUX
CHCTEM MICTa XapKOBa Ha OCHOBI I€O1H(MOPMAIIIMHOIO aHAI13y

pelbedy MICIIEBOCTI IPH BIJIBEICHHI IOBEPXHEBUX CTIYHHX
(3IMBOBHX) BOJI.

OO0’ €eKT TOCTIHKEHHS TUINIOMHOIO IIPOEKTY:

= O0’€KTOM JIOCHIPKEHHS € MUPPOBUN peiabed) TEPUTOPIT MICTa
Xapkoaa.

[IpeaMeT mocmaKEeHHS IUIJIOMHOIO IMPOESKTY:

» [IpenmeToM JOCIIIXKEHHS € METOAU T€O1H(MOPMALIIHHOTO
MOJICJIIOBaHHS IPUPOJHUX Ta MICBKHUX IIOTOKOBUX CHCTEM Ha
TEpUTOPIi MICTa XapKOBa.



PO3/ILI 1. 3ABJJAHHS TEOITH®OPMAIIIMHOI'O MOJEJIIOBAHH S ITPUPOHUX I MICBKIX IIOTOKOBHMX
CUCTEM HA TEPUTOPII MICTA

ExkonoriyHi

doakTopm
cepegoBuULLa

ADIOTWUYHI BioTHU4YHI

AHTpPOMOreHHi

doakTopwu doakTopwn doakTopwU

- KnimatuyHi

- OporpadiyHi
- EpadpivynHi

- XiMiYHI

- NgporpadiyHi
- NMuporexHHi

- @iTOreHHi

- 300reHHI

- MikoreHHi

- MikpobGioreHHi

- Henpami
- Mpami
- YMOBHI

Exosioriyxi hakTopu cepeaoBUIla



IHndpose Mmoae1rOBaHHSA peibedy BKIIOUYAE

CTBOpeHHs MoOJ1eJIi
peiabegdy

BuxkopucraHHs MoOJeJil
peabedy

[udposa Moeib penbeda MICIIEBOCTI

Jlnst iHTEpIIpeTalli Ta MoJAajblIoro aHaN3y MPOCTOPOBO-PO3MNOAICHUX JaHUX MEPEeA0adaeThCs
BUKOPHCTAHHS METO/IIB Ta MPUMOMIB KapTorpadigynoro 3D-mMoaenoBaHHs 3ac00aMu
reoiH(@OopMaiiHUX CUCTEM, 1[0 MAIOTh PO3BUHEHUI IHCTPYMEHTAP1N 3 HU(PPOBOTO MOJAECTIOBAHHS

penbedy, aHai3y Ta Bizyanizalli kaprorpadiuaux 3D Mozaenei.



Cxema BIUIMBY 30BHIINIHIX (DAKTOPIB HA €KOJIOTTYHUI CTaH TEPUTOPIT

Txepena zafpyaHeHHA
AMICBKHY TEpHTOPiH

IMpomecH poiNoECHITHeHHA
zadpyIHeHHS

IlpupogHi NOTOKOBI CHCTEMH MichbKH MOTOKROBI CHCTEMH

Erxonoriyeamii cTaH TepHTopil




3bIP BUXI/THNX JTAHMX

,I[EIHi 0 IPHPOIHHX IMMOTOKOBHX
CHCTeMax

/laHl 0 MICBKHX MOTOKOBUX
cHCcTeMax

AKTyampHi MATEPIATH acpOKOCMITHOT SHOMEH Cxema
i Ka1aCTPOBOTD
JlaHi TOKATEHOTO MoaiTy TepuTopiil
EKOIOTTIHOTO

. . . . : MOHITOPHETY
BazoEBi IpocTOPOEL JaHi Ha TEPHTOPID MICTa

[udpori kapTH 3adpVIHEHHT
OKPEMEX KOMIIOHEHTIE
HAEKOMHITHEOTO CEpeJOEHITA

11 IHTErpaTBHL

IPHPOIHHX [I0TOKIE 1 IIOTOKIBE OT19H1 KAPTH

MogemoranHa exoIOriTHOL OOCTAHOBKH

Quiska exoJ0TI9HOT 00CTAHOBKH Ha PIZHHX JUIAHKAX MICTa

[IpyHLIMITOBA MOCIIIOBHICT OPOIECY 1HTErpallii pI3HOPIAHUX JAHUX JIJISI OOJTIKY
€KOJIOT1YHO1 CKJIaJ0BOI MPH BeJIeHH1 J{ep>kaBHOTO KagacTpy



biioK-cxema riipoJIoriyHoro aHajizy

BuxiogHa LIMP
CymMapHWiA CTik

MNopAgok BOOOTOKY

EnanaueHHA HanpAamy —
CTORY |aeHTHCikaLR

BEOOTOKY

NokansHi 3HK¥EeHHA HNoE¥KHa BOOOTOKY
Tepesipra Ha BiACYTHI
HARBHICTE NOKaNEHWY
JHM3EHb

BW3HaYeHHA HanpAMy
CTOKY

MpWB'A3KE TOUKM
rpna

NokansHi 3HUEeHHA
H3AEHI
BonozbipHa obnacTs




PO3JI1JI 2. TIOBYJIOBA CTPYKTYPU ITPOCTOPOBOI FA3U JJAHUX 14
I'EOIH®OPMAILIIMHOI'O MOJIEJTIOBAHH S ITPUPOTHUX TA MICBKUX IIOTOKOBUX
CHUCTEM HA TEPUTOPII MICTA

IToe BECOTH

Tano od'erTy . -
(mpucyTHE/ HI)

[TozHAa4EKH EHCOT
(Point Elevation)

TzomiHEli EHCOT
(Contour)

BogoTorH
(Stream)

3AMEHVTI IOHEHEHHET

TpasEng TepHTOPIL
(Boundary)

Beperoea miHiA
(Coast)

BHAHATOR
(Exclusion)

To9ROB1 00 €KTH, ID0O MICTATE B aTpHOVTHEHIH
TadIHI 3HAYEHHA BHCOT

Jli=ifini of'€kTH (TOPHI0HTAM ), 0 MiCTATE B
ATpHOVTHEHIH Ta0IHIN IHAMEHHA BHCOT

Jimifini of'eKTH, M0 CTIHOBIATE MEPEEY BOJOBIITOKIE

K ac momroHansHEX 08 KTIE, SKHH 33036 MICISTIONOEEHHT 038P,

Beiv g { BHX1THOTO P
NOTPAaBIAKTE ECepeIHEY
H3TAETHECH MIHIMATEHE 3HAUSHHET EHCOTH 3 VCIX BHCOT VCIX
AHUeck, pO3TAINOBAHHEY VII0EX Deperoeol TIHLi

Knac TouxoEEX 00'€KTIE, SKHH OpeICcTAETIH BLIOMI, JOKAIRH]
TomorpadiTHl TOHIHEHHT

TMomiroEansHEl 06'€KT - 0BHIMHIE KOHTYD BHXITHOTO
pacTa

TMomiroHansH1 08'€KTH - KOHTYPH Oeperosoi miHii

JMimim o0 eKTH, o € 00pHBAMH

[TomroHaneHI 00'€KTH - 00MICT], B SKHX JaHl ITHODYEaTHMY TECA.

S HETFOYHTH JeAKl JaH1 BHCOT

Taxi DOMIroHH O3B
1 V IHTePIIoIIAmii

Tunm 00'exTiB, SIK1
BUKOPHCTOBYIOTHCS
py Ho0yA0B1 [IUPPOBOI
MOJIEIIl peIbeRyY

3a JIONOMOTOK0 IHCTPYMEHTA

«Tomo B pactp»



OJIOT1A

['opi3oHTaNIi, Mexa MicTa 1 T

— - . - - —

k) Progect_Lityak - ArchMAag e

Taeragss Crpana

TeOOGpatoTea HaltpoFsa
[ — R
- ‘ ™~

x O ; ~

Sada Npansa Blranea SwGop=a

- wr Pesacrop *

-

+ . 115

o~

'

water
tyboard

COUNnton
s Folduet

ontou 1 OOty

AIOMANAA B (OT

0 Orepa_Feature’
waler_PofygonT
phw

] Ctybrck_Few

Orepa Porygc
Do
LEVEYS_Tain
water
e
O VsOnasme Senlx

severs,

coSTmmon
cityhrar
water_feature 1ol
waler W
waler O0g

) CreateTin22

Topx

Extract

O 631387

@ Vrrpyvermu Netaonk A #
@ Vo pyvent Ary
+ @ ANeSps o

@ ewepanmauyss
-

s

Ar peTpo

Y AAnCress

L e

- = .
AR

I naponores

&
Sl Cevh-
CEODwaIn 060
O
| PR pap—
B vt CYORD

38050 St mentt

VAo T mQen i jos BC

ONA Syl
R &

PEL0x BCacC

ARAIEE TOMN YO

- 2 e
Cyvnsageasd CTON

oyvroswe

- n
Caooocrs 0 Japon

- . -
( . O Dapcn

Toow wdCrond

e
) PO

IOAA RIS re0

SONRNARR FTATTOTD

IO p At CTATRCT

SOSB Mt CTATRCT,
Tatnmas naceitled

. »

1R 978 MeTpw




dparMeHT CTPYKTYpPH IPOCTOPOBOI 0a3u JaHux HudpoBoi Mojaell penbedy MicTa XapKkoBa

XapAKTEPH3YEThCS XapaKTEPU3YEThCS

DodFR

VIdFR PoznachkaZ +T0ID [1]: Char

+TOID [1]: Char XapaKTepu3ve +TypDodFR [1]: Snt
+Ty|,wlng[1|:s|,,t PAKTEPH3YE ™300 11 Char XAPAKTCPAZYE | .pokhodzhenDodFR [1]: Sint

+PokhodzhenVidFR [1]: Sint < | +TypPomachkaZ [1]: Slnt +VysotaDodFR [0..1]: Float
+HlyhynaVidFR [0..1]: Float +AhsVysPaznVys [1]: Float +SkladDodFR [0..1]: Char

+ShyrynaVidFR [0..1]: Float +PrymitkaDodFR [0..1]: Char
+SkladVidFR [0..1]: Char
+PrymitkaVid FR [0..1]: Char

MIAXOIHT |10

11 IXOTHTH
Horyzontal BerehLin UrizVody

PrybFR .
MAX0JATE 10
+T0ID [1]: Char +TOID [1]: Char +TOID [1]: Char +TOID [1]: Char

+TypPrybFR [1]: Sint +TypHoryzontal [1]: Shnt +TypBerehLin [1]: Sint +AbsVysUrizVod [1]: Float

+HlybynaPrybFR [1]: ]: Float + VysotaHoryzontal [1]: Float +VysotaBerehLin [1]: Float +AbsVysF akUrizVod [1]: Float
+HruntPrybFR [0..1]: Sint +( byektBerehLin [1]: Sint +DataFakUrizVod [1]: Date

+PrymitkaPrybFR [0..1]: Char +DataBerehLin [1]: Date

HLIXOIHTE 10

Vodotok

HAJICKHTD

+TOID [1]: Char
+TypVodotok [1]: Sint
+KodVodotok [1]: Char
+NapriamVodotok [1]: Char
OKOHTYPHOE +ShvydkistVodotok [0..1]: Float
+ShyrynaVodotok [0..1]: Float
+HlybynaVodotok [0..1]: Float
+Sudnoplaviodotok [0..1]: Sint
MineralVodotok [0..1]: Sint
+StanVod otok [0..1]: Sint
+HruntVodotok [0..1]: Sint
OKOHTYPIOETECA +MaterialVodotok [0..1]: Char
+ProkhodVodotok [0..1]: Sint
+PeriodVodotok [0..1]: Char

XapakTepi

Vodoimy

+TOID [1]: Char
OKOHTYPIOE +TypVodoimy [1]: Sint
+StanVodoimy [1]: Sint
+KodVodoimy [0..1]: Char
+MineralVod oimy [0..1]: Sint
HAJICKUTD +RoztashVo doimy [0..1]: Sint
+KonstruktVodojm [0..1]: Sint
+ PeriodVodojm [0..1]: Char




Po3po0ka y3araibHEHO1 CTPYKTYpH 0a3u MPOCTOPOBUX JAHUX JJISI MOJACIIOBAHHS MPUPOTHUX
Ta MICHKMX HOTOKOBUX CUCTEM

---» Create feature class 4

I 1 onAa BHHBIX - AN
E
oo B - Create feature class 3
[t

Feature class to
_ geodatabase
2N (multiple)

N

Create feature class 2 77

T mw | e -
[ |ossECTD Objec E
SHAP G

N

Create feature class

®dparment peamizamii bI'J[ 3acobamm ArcCatalog 3 Bu3HadeHHSIM BCiX MOTPIOHMX aTpuOyTiB, sIKi OyIyTh
IPUCYTHI B IIapax/Ta0iauisgX MoJiesl peiabeda TepuTopii MicTa XapKoBa
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PO3/11J1 3. TEOIH®OPMAIIMHE MOJIEJTFOBAHH A ITIPUPO/IHUX
TA MICBKHX ITOTOKOBUX CUCTEM HA TEPUTOPIX MICTA
XAPKOBA

Lityak_2 - ArcMap

®ain [(pasxka Buwa 3axnagka Bcraska Boibopka [eoobpabotka Hactpoika Oxwa Cnpaska
fgds ) & - 1:100 000 el ) = Pepaxtop *
H OO R - L ] ; Bl

Tabanua copepxanuna 2 x P ~ ArcToolbox

58 83 - . 7 & lexepanusaums
<3HauyeHue> 1 " feouemnueo(aﬂ CcéTo

1 0 - 506,9631204 E - 7 & Auarpamma
(1 506,9631205 - 1 047,723782 ! . i & [lomeHsl
(1 1 047,723783 - 1 622,281985 . ! 7 & WHaekco!
B3 1622,281986 - 2 230,63773 ) & Knacc npocTpaHcTeHHbiX 06bek
@ 2 230,637731 - 2 872,791016 1 & Knacce! OTHOWeHwMiA
@l 2 872,791017 - 3 548,741843 + & HéGOQ AarHbIX LAS
5 3 548,741844 - 4 359,882835 - :2:::9
8 4 359,882836 - 5 238,618911 ok
N 5 238,618912 - 6 387,735317 R i i

M 6 387,735318 - 8 618,373047 ’ L > . ap-d

O npo6aemmbie Toukmn + & MNpoexuuu n npeobpasosanHns

Value . : 1 & MpOCTPaHCTBEHHbIE 06bEKTbI

-1-178 4 # & Pabouas obnacts

Extract_Topo3 v 1 & PacnpeaenexHan 6a3a reoaaHHs

Extract_Topol - & Pactp

rastercalcl4 . : ' - 1 + & Katanor pactpos

rastercalcl - - : 1 7 § Habop AaHHbIX MO3auku

FlowAcc_tifl : + & Habop pacTposbiX AaHHBIX

FlowAcc_Extrl . 3 : | & O6paborka pacrpa

Hanpamu croky2.tif v i | | & Opro xapTorpaguposarve

cityboard -] & Cso¥icrea pactpa

countour ¢ . " y “\ Boiumcantb cratucTvky
5 BoluncanTb CTaTMCTUKY (Nak
AobasuTe UBETOBYIO KapTy
3apatb cBOWCTBa pacTpa
W3sneub cBOWCTBa pacTpa
MonyunTs 3HayeHne AUeVK _
MocTponTs aTpUBYTUBHYIO |

point_countour

water_line :
enterprise »
cityboard_FeatureToPolygon .
water_dop “
s “,, MocTpoMTL NUPaMUAHBIE C

Hanpsawm croky
MoctpouTts NupamuaHbie C.

Sink_FlowDirl

TopoToR_coun5
TopoToR_cound
TopoToR_coun2

MocTpouTs NUpaMuaHbie C.

Yaanute 1abnunuy atpmbyto

YaanuTe UBETOBYIO KapTy

3kcnopt Ganna NPUBASKA [ ~
»

O00OOOOOOODODO0OOOOOOOOOAO

9393,208 5957,797 Metpsi

‘w G_WFE_ | e - e 031?3371
IToOoynoBana TIN 13 MoandiKoBaHOIO JETEHI0K TEPUTOPIi M. XapKoBa 12




IToOynoBana Mojienb pefibedy TEPUTOPIi MicTa XapKoBa B
MEePCIEeKTUBI
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HanpamK cToky

1 (cxin)
M 2 (niBaeHHO-CXIA)
4 (nisaeHb)
M 8 (nisaeHHo-3axia)
M 16 ( zaxia)
32 (niBHIYHO-33XiA)
64 ( nieHiu )

PacTpoBa mozenb HalpsIMKIB CTOKY Ha TEPUTOPII MICTa
XapkiBa y MEepPCHEKTUBI

14



BekTopy HanpaMiB NOTOKY [Miacymxkosuii norik

KibKicTh miKCeNen, K1 BOaaaroTh [nroctpais opMyBaHHS
B KO)KHy anYHKy HII[CYMKOBOFO HOTOKy 15



dparMeHT pacTpoOBOi MOJIEI IIJICYMKOBHUX CTOKIB Ha TEpUTOP1i MicTa XapKOBa.

t'f_{
‘ W
K.Jﬁfé':;f < ¥ ~

",

- ~ -
J < ,
[ ’__IL ,--"l L | Fd | *\ Kansxyastop pacrpa
- };‘;. e ] - .
. . =N . pRaXKeHne I | KapT
- . 1-' o -_J: 1 .l ‘ﬁ.
l.:J_\— '
VAR
: - <> Undpsas Mosens penceha
} -
LS
a4 - —_

STREAM = Con("FlowAccumulation™ >=

Pick
SetNull

Maremarnye

Abs
Exp
Corm

BekropHa Mozi€Ib TallbBET1B



PacTpoBa Mozi€1b MOBEPXHEBUX CTOKIB Ha TEPUTOPIi MicTa XapKoBa




Mogens Pepaktvposate Bcraska Bug Oxxa Crnpaeka
S +BR X9 & HERHZQNINSIY D

=

NMnoTHoCTL
NUHWA

[ToOymoBa reonpocTopoBOi MOJIEII HIIIILHOCTI MEPEXI Moyens oOy0BH LIiIBHOCTI JIIHIM KaHasi3alii,
APEHAXKHOI CUCTEMU BOAOBIABEIECHH MICTa XapKiBa 110 MPHUITaJa0Th Ha 1 ra MiCBKOI TepUTOPii

18



IToOynoBaHa y3arajibHEeHa reonpoCcTOpOBa MOJCIb 3a0€3MEUEHOCTI TEPUTOPIi MICTa 3
BUALJICHHSIM POOJIEMHUX TEPUTOPIN

19



[Ipukian TepuTOpii a) MpUBAaTHOI Ta O)
0araToroBepXoBOi 3a0y10BU MICTa XapKOBa, 5Kl
3HAXOISAThCS B MEXaX IMOBEPXHEBUX CTOKIB.
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PesynbpTaTin aHami3y 3acTOoCyBaHHA Te0iH(OPMAIIITHIIX TIPOIOTIIHAX MOeeil

M 3abe3nevyeHHS TepUTOPII MicTa
icHyto4010 cnctemoro [C3K

y He 3a0e3medYeHHs TepUTOpIi MicTa
icHyro4or0 cucremoro IC3K
(npuBaTHa 3a0yaoBa)

M He 3a0e3neyeHHs TePHTOPIl MiCTa

icHyto4go010 cnctemoro IC3K
(bararonosepxosa 3a0ynosa)




BUCHOBKMH

[IpoBeneHMII aHa3 HAa OCHOBI 3aCTOCYBaHHS HHM3KHM TI€O1H()OPMAIIMHUX
T1POJIOTTYHUX MOJICICH IT0Ka3aB, M0 1ICHYI0Ya CUCTEMA 1HXKECHEPHUX CIIOPYI
3JIMBOBOI KaHam3alli 3aoesrneuye 65% tepurtopii Micra. Ha mnpuBarHy
3a0ynoBy npumnagae 24% teputopii Micra, sika He 3a0e3neueHa IC3K ta 11%
TEPUTOPIi 0AraTonoBEPX0BOI 3a0yTOBH.

[Tomanpmvii pO3BUTOK MICBKHX JPEHAXHUX CHUCTEM MICTa XapKoBa
CIIpUATUME 3a0€3ICYCHHIO ITOKPAIICHHS JOBKULIS Yy MICTI. YIOCKOHAJICHHS
CUCTEMH 1HXKCHEPHHUX CIIOPYA 3JMBOBOI KaHaII3aIli MIcTa 3a0€3IECUHUTh
BUPIIICHHS TaKWX NOpoOJieM, SK MIATOINIEHHS JKATJIOBOI 3a0yao0BH,
MOKPAIIUTh SAKICTh BOJ Ta HOKPAIATH €KOJOTTYHUM PIBEHb MICIIEBOCTI.
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JISIKYIO 3A YBAT'Y!




