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BBEOEHUE

[MporHo3HOE  MogenupoBaHMe  MO3BONSAET  3apaHee  OUEHUTb
noTeHUuManbHble PUCKN U pa3paboTaTb Mepbl OS5 UX CHUXKEHUS N C NMOMOLLbIO
MaTeMaTU4YeCKUX Moaenen n COBPEMEHHbIX METOA0B aHanu3a gaHHbIX, Taknx
Kak undgpoBasd batumeTpus U rMOpoSsIormvyeckoe MOAENMPOBAHUE, MOXHO
onpenennTb BEPOSITHbIE CLIeHapn pasBUTUSA COBLITUMN.

Mogenb Bkno4aeT B cebst oueHKy obbema BOAbl, KOTOpasi MOXeT
nonactb B 03ep0 M3 pasfnyHbIX UCTOYHUKOB — OCAOKOB, TasiHAA CHera wu
negHNKOB, — a TakkKe BO3MOXHbIE NMYTW BbIXO4a BOAbl B CliyYyae paspyLleHus
MOpeHbl. Takmm  obpas3om, MoaenupoBaHWe OaeT  BO3MOXHOCTb
CBOEBPEMEHHO pa3pabaTtbiBaTb cTpaTerMm Mo YKPENNeHUo MNPUPOLHbIX
GapbepoB, yCTaHOBKE CUCTEM MOHUTOPUHIA W OMOBELUEHUS, a TaKke
NpoBeAeHUD NPoUNakTUYECKUX MEepOoNpUATMA Ans  npegoTBpaLleHuns
KaTacTpod.

BonbLuoe

KnoueBon y4yactok anpobaumm  MogennpoBaHUs
AnmaTuHckoe o3epo (ganee - BAO).

[Mog BO3OENCTBMEM KIMMATUMYECKUX (PaKTOpPOB, TakuUX Kak TasiHue
NeaHVKOB, CUNbHbIE OOXAW UMW TEnsoBble BOSHbI, YPOBEHb BOAblI B TaKUX
o3epax MOXeT pes3Ko MNOoBbIWAaTbCH, co3daBas Yrposdy npopbiBa Aambbl.
[MocneacTeusa TakMx NPOPbLIBOB MOryT ObiTb KaTacTpodunyecknmu, Bbi3biBast
HaBOOHEHMUS, KOTOpble CMOCOOHbI pPaspyWwnTb WHAPACTPYKTYPY, HaAHECTU
yuwiepb CeribCKOXO3ANCTBEHHLIM YroAbsiM W MNPUBECTU K 4YenoBevYecKum
XepTBam.

MeToauka BKIoYaeT crieaytowme atanbl pabor:

1. C6op v uudpoBM3auna rMAPOMETEOPOSIONMYECKUX AaHHbIX C
MeTeoCTaHUM 1 rmgponocToB 6accenHa obbekTa. TN AaHHbIE O MNOroAHbIX
YCrOBUSAX, OCaKax U ypOBHAX BOAOTOKOB CTasiv OCHOBOW AS1S JanbHENLEro

mMoaesimpoBaHNA.



2. BatumeTtpuyeckas n asapodotochbeMKa. [lpoBoanUTCA CbeMKa noxa
BAO, Ha ocHOBaHWKM KOTOPbLIX co3daeTcsl umdpoBass Moaenb penbeda aHa
o3epa. ATO NO3BOSINMO TOYHO paccynTaTb 06BbEM 03epa N y4ecTb U3SMEHEHMS
penbeda B NporHo3sax.

3. [moponoruyeckne pacudetbl. PaccunMTaHbl BOOOXO3ANCTBEHHbIN
GanaHCc o3epa M MNPOrHO3HbIN rnaporpad, KOTOPLIM OTPaKaeT BO3MOXHbIE
konebaHus ypoBHs BOAbl B 3aBMCMMOCTWN OT CE30HHbIX (0aKTOPOB.

4.  MopenupoBaHue pwucka npopbiBa. [lpumeHsoTca uUndpoBbie
mogenn penbeda SRTM (c paspelweHnem 30 m) n ALOS (c paspelueHnem
12,5 M), KOTOpbIE MHTErPUPYKOTCA C AaHHbIMWU Tonorpaduyeckon CbeMKU U
pesynbtatamu 6atumeTpun (10 M Ha nuKcenb). 3TO No3Bongeb 6onee TOYHO

MOJennpoBaTh penbed U PUCKK, CBA3aHHbIE C NMPOPLIBOM 03epa.

1. CBOP W UWOPOBU3ALUUNA OAHHDBIX
[ns cbopa 1 cuctemaTnsaumm OaHHbIX UCNONb3YyTCA psd opMm And

cBOAa OaHHbIX B eauHyto 6aasy.

MeTogonorusa cbopa gaHHbIX B 3NIEKTPOHHbIE hopmbl. COOP AaHHbBIX U
HabngeHMs 3a rMapoOMeTeopOsIorMyeckMMn aktopaMmm MNpPoOBOAATCH B
BogocbopHoM BaccenHe Ha TpaaULMOHHbBIX MEeTEOCTaHUMAX 8 pa3 B CyTKM, a
TakKke Ha MofyaBTOMATUYECKMX CTaHUMSX W MOMHOCTBbIO aBTOMaTUYECKUX
CTaHUusax ¢ HeobxoaumMbiM HabopoMm gaTymkoB. Ha rugponorndeckmux nocrax
N3MEpPEHNS NPOBOAATCA 2 pasa B CYTKM YPOBEHb BOAbI, B Nepuon naBogka 4
pasa B CyTKW, a TakkKe pacxoq Boabl 4 pa3a B MecsiL.

Mpwn Hannyum aBTOMaTUYECKUX cpeacTs n3MepeHnin
rMOopoMeTeopOnIorMyeckne aHHbIe NOCTynatT B PEXMME OHNarH u/unm yepes
3agaHHble nHTepsanbl BpemeHn (10 muH, 0,5 4, 1 4 n T.4. B 3@aBUCUMOCTM OT

3agadv).



Mpn co3pgaHunM ceT MOHUTOPUHra CerfieBoM OnacHoCTU cregyer
yuntbiBaTb  (PUIMKO-KITMMATUYECKME YCIOBUS  PervoHa, BepTUKarnbHYHO
30HaNbHOCTb, JTOKaNbHbIN XapakTep NIMBHEBbLIX OCAAKOB B ropax.

KonnyectBO M pacnonoXeHne nocToB HabnoaeHur onpegensatTcd
Takum obpasom, 4Tobbl HabnogeHnammn Obina oxeayveHa 30Ha BbicOT 800—
3700 M Hag ypoBHEM Mopsi U B 06nacTb MOHUTOPWUHra ObINN BKITOYEHbI
BaccenHbl OCHOBHbLIX CeneornacHbIX pek.

CobpaHHble pgaHHble N0 aTMocdepHbIMM OcCadkamM COCTOAT M3
onpeneneHus:

1) Konm4yecTBa BbINaBLIMX OCagKOB — BbICOTbI Crod Boabl (B
MuUnnuMmeTpax), obpasoBaBLUErocsi Ha TrOPU3OHTaNbHOM MOBEPXHOCTU OT
BblMaBLLUEro [OXAA, pacTasdBLLUEro CHera, Kpynbl, rpaga 3a onpegesieHHbIN
nepuog BpEMEHM Npu OTCYTCTBUMN CTOKA, NPOCaYnNBaHNA U UCNAPEHUS;

2) MIHTEHCUMBHOCTM JOXOS — KONIMYeCcTBa 0CaKoB, BbiMNaBLUMX 3@ €OUHULY
BpemMeHu (10 MUH), BblYMCNSAETCA B MM/MUH C TOYHOCTBLIO 40 0,01 MM/MuUH;

3) BMaa atMocdepHbIX OCaZKOB, BpEMEHM BbiNageHns (Hayano v KoHew).

Mmoponornyeckne AaHHble OTpaXarT CreayoLyo HopMauuio:

- YPOBEHb BOAbl B pa3nnyHble Nepuoapl;

- pacxofbl BoAbl B TEX UITN UHbIX YCITOBUSIX;

- XapaKTepuCTUKM NeLOBOro pexuma;

- TemnepaTtypHble KonebdaHuns.

AHann3 rmgposiormvyecknx AaHHbIX NO3BONSET onpeaenuTb KonebaHusa
KOJSIMYECTBEHHbIX U KQYECTBEHHbIX XapakTEPUCTUK O3EP C TEYEHMEM BPEMEHN
non BO3OENCTBMEM KITMMAaTUYECKUX U reorpadomnyecknx aktopos.

[anee B MeToauke npeacTaBeHbl 3NIEKTPOHHbLIE POPMbI BCEX Tabnuu,

NCNONbL30BaHHbIX NPy cbope rmapomMeTeoponorndeckmx aaHHbix Ha BAO.



Tabnuua 1. «MeTeoponornyeckue naHHble Ha TeppuTOopUM Bogocbopa»

CtaHy | daT | HanmeHoBa | CpegHsas | Makcumans | MuHumans | CpegHas CpepnHee CyTto4yHa | BbicoT
ns a Hue TemnepaT | Had Has OTHOCUTESb | 3HAYeHMe |4 cymma | a
ypa Temnepartyp | Temneparty | Has aTMOC(epH | ocagKkoB, | CHEXHO
BO34yxa,’ | a pa BNaXHOCTb, | Oro MM ro
C Bo3ayxa,’C | Bo3gyxa,’C | % JaBneHns NoKpoOB
Ha YpOBHEe a, CM
mop4,rlla
Ta6bnuua 2. «F'upponornyeckue faHHbIe pek No pacxoay BoAabl. NMnowaab Boaoc6opa B KB.KM.
[oa,BbiIBOAHbIE | CpeaHnin MecsiuHbIN pacxon BoAbl, Ky6.m/c
XapakTepuctuku | 1 2 3 4 5 6 7 8 9 10 11 12

3a BeCb nepuog,

HabnogeHumn




Tabnuua 3. «f'mgponornyeckue gaHHble, peK pacyeTHble NnapaMmeTpbl

["oAa,BbIBOAHbIE
XapaKTepUCTUKN
3a BeCb nepuoa

HabnaeHnn

CpenHun
rogoBsomn
pacxof
BOAb,

Ky6.m/C

CpenHun
rog,
mMoaynb
CTOKa

n/(C*KB.KM)

[flonoBon
cnown
CTOKa

MM.

[flonoBon
obbem
CTOKa

MITH. Ky6.M

XapakTepHble pacxobl BOAbI

Hanoon

bLLUNN

HauMeHbLNN

Ky©.m/c

Aarta

Ky©.m/c

aarta

Ta6bnuua 4. «CpepHue n xapaktepHblie YpOBHU BOAbI B peke.

[on,
XapaKTepUuCTnkn
BeCb

HabnogeHumn

BblIBOOHbIE

nepvon

CpenHuin MmecsaYvHbIM pacxoq Boabl, Ky6.m/c

XapakTepHble pacxoabl BoAbl

3a|l |2

3 |4 |5

6 |7 |8

9 110 |11

12

HanbdonbL

HaMMEeHbLLNA

Ky6.m/C

AaTta

Ky6.m/C

Aarta




Tabnuua 5. «BegoMocTb 0OTMETOK penepoB, KoopAuHaTbl U Hynu noctoB M»

['moponocT

KoopauHatbl

Honb nocta

KoopanHatbl panepa

OTmeTKa panepa

Ta6bnuua 6. CpeaHecyTOuUYHbIe OonepaTUBHbIE AaHHble MO pacxoay U YPOBHIO BOAbI

[aTa

H ypoBeHb BOAbI

Pacxopn Boabl, m3/c




Takum obpasom, Ha OCHOBE MCMONb30BaHUsA 5 Tabnuuy dyayT chopMnpoBaHbI,
cobpaHbl M cUCTEMATU3MPOBaHbI  MMOPOMETEOPOSIOrMyeckne gaHHble  3a
MHOrofIeTHUI nNepmo No AaHHbIM CTaunoHapHbIX NocToB Kasrmgpomer.

B pesynbTtate BbINOAHEHHOM paboTbl OTpacreBbiMM 3KcnepTamu OyayT
peLleHbl criegyouime 3agadn:
cobpaHbl UCXOoOHble [aHHble 3a MHOrofeTHUA nepuog Mo rugponoctam U
MeTeoCTaHUMSAM OObeKTa;
npoBefeHa cucteMmaTnsaumna n nepesos B LMGpoBon hopMmaT UCXOOHbIX JaHHbIX 3a
MHOFONIETHUIN Nepuoga;

BOCCTAHOBSIEHbI OTCYTCTBYIOLIME CTAaTUCTUYECKNE TMOPO U METEOAAHHbIE;
BbIMNOJSTHEH KOPPENSALMOHHLIN aHanM3 UCXOAHbIX AaHHbIX;

AaHa oLeHKa pernpe3eHTaTUBHOCTU U KavyeCTBa UCXOAHbIX AaHHbIX U 0dhopMIIEHNE
CTaTUCTMYECKUX MHOIFONETHMX [aHHbIX B CBOA4 B paspe3e MeTeoCTaHuun W

rMaponocToB.

B nTore gaHHbIN NepevyeHb COCTOUT N3 cneaylowmx popm:

- Tabnuua 1. «MeTeoponormyeckme gaHHbIEY;

- Tabnwuua 2. «'maponornyeckmne gaHHble, MNnowanb Bogocbopa B KB.KM.

- Tabnwnua 3. «'maponornyeckme gaHHble, pacyeTHbIE NapaMeTpsbl

- Tabnuua 4. «CpegHue n xapakTepHble pacxoabl Boabl. ®opma b - ans pek c
HEeYCTOMYMBbIM J1Ie40CTaBOMY;

- Tabnuua 5. «BegomMocTb OTMETOK penepos, KoopauHaTthl 1 Hynn noctoB [T1».

[1aHHble 3NEeKTPOHHbIE (POPMbI MCNOMb30BaHbI NpuU nNpoBeaeHun paboT Ha
nunoTtHon Tepputopumn B BAO.

OcywectBnserca cbop reonpoCTPaHCTBEHHbIX AaHHbIX. [ns  aToro

onpepnendeTcd 30Ha NHTepeca obObekTa nccnegoBaHus.
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2. BATUMETPUYECKAA N ASPODPOTOCBEMKA
1. AspodoTocbeMka 1 baTumeTpuyeckas cbemka

2. KamepanbHas obpaboTka AaHHbIX nonesbix paboT n obcnegosanuin BAO;

Buabl pabor:

1. Co6op, cuctemaTmsaumnst UCXOOHbIX OAHHbLIX U KameparnbHaa obpaboTka
OaHHbIX MOMEBbIX CbEMOYHO-KapTorpadpuyecknx, oHaTtumeTpuyecKmnx
paboTt n obcnegosaHnn BAO.

2. ApanTtauus umdposon mogenun penbeda (ganee - LLMP) aHa MmopeHHoro
o3epa BAO Ha ocHoBe BAaTUMETPUYECKON CHEMKM.

Pacuyet o6bema o3epa BAO no gaHHbIM 6GaTUMETPUYECKON CHEMKM.
CocTtaBneHune cxem, kapT, mogenen mopeHHoro o3depa BAO no mntoram
BaTMMeTpMyeckon  CbEMKM  ONA  PasMHOXEHUA B NevyaTHOW

(mnonurpaduyeckon nnm KOMMNbOTEPHON) hopMe 1 BEKTOPHOM hopmare.

PekomeHayeTca uMCNonb3oBaTb Criegylolime maTtepuanbHO  TeXHUYecKue
pecypcsbl:

—  3XxosioT (4Nnga npoBeaeHus 6atMmMeTpn4ecKon CbeMkn) — 1LWT;

— THCC npuemHuk S-max Geo (ana cbemkn obwvektoB [[TCU n
batnmeTtpuyeckon cbemkmn) ( ganee NHCC) — 2 wr;

— [Mognucka RTK ana MMCC npuemHukoB (onst cbemkn obbektoB NTCU n
baTMMETPUYECKON CbEMKM) — 2 LUT;

— MoTopHas nogka (ans 6atmmeTpmnyeckon CbeMkn) — 1 wWT;

— Hoytoyk Asus ROG STRIX G513Q (ans coctaBneHus MUcCuUm u
ynpaBneHus 3XonoTom, Ansa kameparnbHon 06paboTkn N3mMepeHnin U NNaHMPOBaHMS
paboT) — 1 wr;

— T10 Leica GeoOffice Combined (aanee LGO);

— [0 AutoCad Civil 3D (ans coctaBneHna npoaosibHbIX Npodounen);

— 1O CHCNAV AutoPlanner (ans cocTaBfeHust rMapoMeTpuyecKni

MUCCUM N yrpaBreHnsa 3X0SI0TOM);



— [10 CHCNAV HydroSurvey (ans obpaboTku axorpamm n nonyyvyeHus
KOHEYHbIX KOOpAMHAT N BbICOT NUKETOB perbeda AHa);

— 10 QGIS (anga nnaHmpoBaHus paborT);

— [T1O SasPlanet (ana nnaHupoBaHna paboT M aHanu3a cuTyauuu o
AaHHbIM 06LLEefOCTYMHbIX KOCMUYECKNX CHUMKOB);

—  Keapgpakontep DJI Mavic Mini (ans aspodoTochbeMKN U obcrnegoBaHna m
doTorpacumyeckon CbeMKM fnoxa u AesibTbl MOPEHHOMO 03epa) — 1 WT;

—  MobunbHble TenedoHbl (ana ¢oTocbeMkn obcnegyemMblix 0ObEKTOB U
OPUEHTUPOBAHNA HA MECTHOCTN) — 3 LUT;

—  ABTOMOOUNbL — 1 WT.

[MoneBble paboThbl BKNHOYAKOT crieagyrowme noasnabl pador:

— Ob6cnegoBaHMe U peKOrHOCLMPOBKa MECTHOCTU (BU3yarnbHO ¢ 061e340M
Ha MECTHOCTW, a TakKe o0bneT ¢ KBagpoKoNTepoMm);

—  YctaHoBka n npueaska THCC 6a3soBown cTtaHuuu (npy HeobxogmMmMocTn);

—  batumeTtpuyeckasa cbemka;

—  Bbirpyska maTtepuranoB noneBbiX U3MepeHuin Ha pabounin KOMMNbIOTEP;

— O6paboTtka cnyTHukoBbIX HabnogeHmn B 1O LGO Ha onopHbix THCC
6a30BbIX CTaHUMAX (MpY HEOBXO0AMMOCTW);

—  BbluncneHune koopgmHaT 6a3oBbIX CTaHUuW B cucteme koopauHat UTM
42N (ECEF ITRF 2014) u BbicOT OoTHOocuTenbHO mogenwn reompga EGM 2008 c
ncnonb3oBaHnem O LGO;

KamepanbHas obpaboTka pesynbTaToB a3apod0oTOChEMKM U BAaTUMETPUYECKON
CbEMKM COCTOAT U3 cneayrowmx Bngos pador:

— ObpaboTka pe3ynbTaToB a3podOTOCHEMKUN U BblYMCIIEHNE KOOpANHAT U BbicOT B CK

UTM 42N (ECEF ITRF 2014) n BbicoT oTHocuTenbHO mogenu reonga EGM 2008 ¢

ncnonbsosaHnem MO HydroSurvey;



— Ob6paboTka pesynbTaTtoB GaTUMETPUYECKON CHLEMKM W BbIYUCHIEHWE KOOPAMHAT U
BblcOT npomepos rmy6uH B CK UTM 42N (ECEF ITRF 2014) u BbICOT OTHOCUTESTBHO
mogenu reonga EGM 2008 ¢ ucnons3osaHnem MO HydroSurvey;

— MocTpoenune undpoBon moagenun penbeda aHa mopeHHoro o3epa BAO v genbThl
peku B 1O AutoCad Civil 3D.

— KOHTpOsnb TOYHOCTY;

— lNepepava maTtepnanos B hopmate CSVu DWG.

— lNo pesynbTaTam NpoBeAEeHHbIX paboT NonyveHbl cregyowme matepuansi:

— nonepeyHble NPOdUIN NoXxa MOPEHHOrO 03epa;

— KoopAauHaTbl 1 BbICOTbI CbEMOYHbLIX MUKETOB penbedia AHa no Nnpodunam.

— KoopauHatbel M BbICOTbl CbEMOYHbIX MUKETOB penbeda gHa B NPOAOSIbHOM
HanpaBeHuu;

— choTorpachumn Beperos noxa o3epa, BOAHOro 3epkana u genbThbl.
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3. MAPOJNTIOT'NMYECKUE PACHETDI
MopenupoBaHne ABMXEeHUSA BOMHbI NPopbiBa Mo AOJNIMHE U CeneBbiX NOTOKOB,

KOoTopble 06pa3yloTcs NMpu NpopbiBax FOPHbIX O3€p, MOAMNPYKEHHbIX MOPEHHbIMU
Aambammy ocyullecTBfieH C WCMOfb30BaHMEM TMAOPOAMHAMUYECKUX MoOJeNen, B
KOTOpPbIX rmagporpadg npopbIBHOro NaBoaka Yalle BCero 3agaeTcsi CXeMaTUyeckn unm
paccynTLIBAETCA MO YMPOLWEHHbIM dopMynaMm, He YYuTbiBalOWMM MpoLecc
paspyweHuss nnoTuHbl. OTMETMM TakkKe, YTO B ropax And MOHUTOPUHra onacHbIX
SIBNEHNN, CBA3AHHbIX C POPMMPOBAHNEM NPOPLIBHbLIX MABOAKOB, BaXXHbIM BOMPOCOM
NOMMMO PaACYETOB WX XapaKTEPUCTUK SBNSAETCS OOHapyXeHue MnoTeHuManbHO
npopbIBOONAcHbIX 03€p. MMewlasaca Ha CerogHsIHMA AeHb Knaccudukauus
crtagun  pasBUTMS  O3E€P He  BKNKYaeT  rmgponoro-mopcomeTpudeckme
XapakTEepUCTUKN BOOOEMOB, UTO 3aTPYOHSET BbISIBIEHNE O3EP C HapacTalLluMn
obbémamn Boabl. MIMEHHO MNOATOMY BbIsIBiEHUE cneumdpunyecknx ocobeHHOCTEN
YPOBEHHOIO pexmma Kaxgon cragum B ycnoBusax crnabonm rmaponornyeckon
N3YYEHHOCTN FOPHbLIX TEPPUTOPUN NO3BOSIUT CHU3UTL CTEMEHb MH(OPMaLMOHHOM
HeonpeaeneHHOCTH.

dopmynbl  ana pacyéta obbEMa 03epa NOfydeHbl Ha  OCHOBE
MOPJOMETPUYECKMUX XapPaKTEPUCTUK BblCOKOropHoro o3epa BAO un wumetoT

cnegywLnmn Bua:

V1= aiHmax + b1F + c1, (11)
V2 = a2HMean + b2F + C2, (12)

e20e V — 06bém o3epa, MITH M3;

Hmax U Hmean — COOMBEMCMBEHHO MakcumarbHasi U CpeOHss arybuHbl o3epa,

F — nnowadb o3epa, KM2;
ai, bi, c1 — KoagppuuueHmsnl, rnpueedéHHblie 8 (KoHosasios, 2009),

OI'IpGOG.I'IFIfOITICFI 8 3asucumocmu om 8eslu4UHbI rouwadu o3epa.



Onpegenenne MakcMmanbHOM [MNYyOMHBI C  MCMNOMb30BaHMEM  [aHHbIX
ANCTaHUMOHHOIO 30HAMPOBaHUSA 3EMIIN OCYLLECTBIIIETCA Ha OCHOBE MOSIOXKEHWMN,
YTO: MakcumarnbHasi rnybuHa pacnonoxeHa BO6NM3n cepeanHbl 03epa, NPoaosbHbIN
BEpPTUKanbHbIN Npodunb rnybuHbl 03epa OT ero Havana u o noAanpyXuBaroLen
NAOTMHbI  MOXET ObiTb  annpPOKCUMMPOBAH  MOMY3MfMMCOM, BNUCAHHLIM B
NPSIMOYrOSbHbIN TPEYrONbHUK.

PacuyéTt MmakcMmanbHOW rnyGuHbI 03epa BbINONHAETCS COrfacHO BbIpaXXEHMIO:

1

L
Hmax =3 tg(arctg(L/H; )) (1.3)

e0e L — OnuHa o3sepa, M;

H> — pasHuua mexOy abcosromHou ebicomou ype3a 800bl y MI0MuHbl U

HUWXHeU ommMemkKou rI0OmuHbl, M.

OnpegeneHne MakCMManbHOro pacxoda NPOPbLIBHONO MaBOAKa BbIMOMHANOCH
no goopmyne (Costa, 1985):

Qmax = 3.8(AZV) %61, (1.4)

20e AZ — ebicoma rniriomuHsl; V — 06bém 03epa.

KpuBasi 3aBUCMMOCTM co3daBanacb C MOMOLLbIO MHCTPYMEHTOB reoobpaboTku
ArcGIS

BxogHbiMu gaHHbIMK 6binu LIMP noxa BAO co3sgaHHas ¢ ucnonib3oBaHNeEM

A®C n rnybmnHomepa (axonorTa).
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Ha aTy TeppuTtopuio 6binv co3aaHbl CTBOPLI

B aTpnbyTbl 3TNX CTBOPOB BHOCKNACh OTMeTKa U ctpouncs TIN, KoTopbii aBnanca
NoBEPXHOCTLIO Nnepecekatowen LIMP.

Ha cHumke BUOHO Kak NNOCKOCTb C 3afjaHHOM oTMeTKol nepecekaeT LIMP



[anee ncnonb3oBanca UHCTPYMEHT reoobpaboTkn (Hackinu/BelieMkn)
KOTOPbIM NO3BONSAET BbIYNCIIUTL pasHuLy mexay asyms LUIMP n nogcumtaTth 06bem

3TOW pasHuLbl 1 NNoLWaab BOAHOro 3epkana.

#; )
%, Haceinu/Beiemkn x

SAKHWTE Ha 3HIYKAX OWWBOK 1 NPEAYNPEXAEHMIA ANA NOAYHEHMA AONOAHUTENEHORA
ﬁd:unpmaumm PEAYIR Y E Hacbinn/Bolemkn

BxoAHaA paCcTPOEEA NOBEPXHOCTE "o BriuncnAeT pasHuly B

|F_xtract_'I'IN‘}$Eb|paxen-me°;$ j obbeMe MEXDY ABYMA
BxoaHam pacTposanA noeepxHocTe Tlocne” nosepxHocTAMK. OObIYHO
|Extract_DEM?r’oBblpamewe% j HCI‘IDJ‘II:.S.‘B{ETCH Ana
. onepayui Belpe3aHna u
/#\Boixoaroii pacTp 3aNONHEHWA.
|%su‘atd'u'n'nrkspace'}‘u'n,Cu'd:iII_'}‘anlpaMEHme'}‘u |

Z KosdbuumeHT (gononHuTensHo)

1]

OTMeHa MPUMEHKTE << CKpeITE Cnpasky CnpaeKka MHCTPYMEHTA

Ha ocHoBe noniydyeHHbIX AaHHbIX Oblna nocTpoeHa KpmBasi 06HLEMOB 03epa
(puc. 1-3), KoTopas ucnonb3oBanacb B KayecTBe BXOAHOM MHopmauuu A

MaTeMaTM4ecKoro MoAenNMpPoBaHNA pucka npopbiBa MopeHHoro o3epa BAO.
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- - (o] (o] m m = =t s 2] o ™~ =] [=3] [=] (] m 2] ™~ [=2] - m
— — — — — — [a] [a]
06bem MmopeHHoro osepa BAO, m3 Mnowaaw, m2

PucyHok 1. PacyeT o6bema o3epa BAO



2530,00 25000 000
2520,00
2510,00 20000 000

2500,00

15000 000
2490,00
2480,00

10 000 000
2470,00
2460,00 5000000
2450,00
2440,00 0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

B O6bem, m3 M YposeHb, Mbc

PucyHok 2. KpuBble 3aBucnmocTen obbema oT ypoBHSA Boabl B 03epe BAO no

JAaHHbIM HAa3eMHOW CbEMKN U AaHHbIX [133

25000 000 1 200000
20000 000 1000000
800 000
15 000 000
600 000
10000 000
400 000
5 000 000 00 000
0 —-=m 0

2470,00
2473,00
2476,00
2479,00
2482,00
2485,00
2488,00
2491,00
2494,00
2497,00
2500,00
2503,00
2506,00
2509,00
2512,00
2515,00
2518,00

s Oobem, M3 sss==[]n0WWa0b, M2

PucyHok 3. KpuBble 3aBucmmocTen obbema OT nnowagm BogHOro 3epkana B
o3epe BAO no AaHHbIM NOMEBbLIX MCCREOOBaHMM W OaHHbIX ONCTAHUMOHHOIO

30HANpoOBaHUA



4. MOOENNPOBAHUE PUCKA NPOPbLIBA

4.1 MeTtopn npopbiBa AamM0Obl.
. Pacuetbl nposogunuce B MO HEC-RAS

HEC-RAS 6.5 -

File Edit Run View Options GISTools Help
|8 o | o] Flel A5k [ = 228w

Project: bamBreakBAD h {\MCHS Project_BAQ\DamBreakBAQ. prj

Plan: | |

Geometry: | |

Steady Flow: | |
|

E

Y
B bl
=

Unsteady Flow: |
Description: I J ISI Units

[ns Havana HeoBxoANMMO cOo34aTb HOBbI NMPOEKT U COXPaHUTb €0 B OTAESbHOM
nanke rge OyayT XpaHUTbCA BCe HaLWIW JaHHbIE.
[ns 3axogum B MeHio File->New Project

Cos3agaem nanky n npMceanMBaem UMs NPOEKTY

Mew Project
Title File Mame Selected Folder  Default Project Folder Documery
Breach_Project] Breach_Project.prj C:\MCHS\NEW _DamBreach

s

SMCHS

& NEW_DambBreach
OK Cancel Help Create Folder ... | I = [System] ;I
[Bet drive and path, then enter & new project tite and file name,

B oTkpbIBLLEMCS €cnu BUAUM cuctemy koopauHat “Sl Units” Haxkumaem OK



RAS X

Start a new project with "Breach_Project.prj” as its file name and
“Breach_Project” as its title, in the "CA\MCHS\NEW_DamBreachy’
Directory?

The units system will be set to "SI Units” but can be changed under the
Options menu on the main RAS window,

oK | OTmeHa

Ecnn HeT To 3axogum B MeHto Option->Unit systems(US Customary/Sl)

HEC-RAS 6.5
File Edit Run View Options GISTools Help
i X( e Program Setup > g |-
Default Parameters >
Project: BreachPre [ it system (US Customary/Si) o Damére
Plan: - -
Convert Project Units ... =
Geometry:

Convert Horizontal Coordinate Systems ...
Steady Flow: &

linateady Flow: | |

BbiOvpaemM MeTpuyeckyto cucteMy koopauHaT

HEC-RAS

Select Units System

" US Customary
{+ System International (Metric System)

[ Set as default for new projects

(]4 | Cancel |

2. danee co3paem LIMP Terrain. UMP mMOXHO co3gaBaTb Ha OCHOBE HECKOSbKNX
doannos.
Mol cozgaBanu e€ Ha ocHoBe DEM Alos ¢ pa3peweHunem 12,5 metpos, LIMP noxa

BAO c paspelueHmnem 1 MeTp Ha OCHOBE DaATUMETPUYECKON CHEMKU N CBEMKUN C
BIrIA.



u MNew Terrain Layer

—Input Terrain Files (3 files)
il Projection Cell Size Rounding Info
5| DEM_1m_from_5m_grid tif PROJCS["WGS 84 / UTM zone 43N" GEOGCS]... |1 MNone i
_+| AP_plus_37m tif PROJCS["WGS 84 / UTM zone 43N" GEOGCS]... | 125 MNone i
—Output Terrain File
Rounding (Precision): |1f’123 LI ¥ Create Stitches [~ Merge Inputs to Single Raster
Vertical Conversion:  |Use Input File (Defaul) ~| |
Filename: IC:\MCHS\ijed_EﬁD\Tenain\Terrain.hdf ﬁl
Create | Cancel |

[ns atoro OTKpblBaeM

RAS Mapper



B5 HEC-RAS 6.5 —
File Edit Run View Options GISTools Help

>

Knnkaem npasou kHonkow Ha Terrain->Create a New RAS Terrain

= RAS Mapper

File  Project Tools Help

kd@®Q x

&[] Features

-[[] Geomelries

-[] Plans

-[[] Event Conditions
-[[]Results

-[[] Map Layers

'@ Download Terrain Data 3

|$ Create a New RAS Terrain
t®  Add an Existing RAS Terrain

-

Mporpamma npeanioxuT BelbpaTb CUCTEMY KOOPAUHAT

HEC-RAS Spatial Reference System

B It is recommended that the Project Spatial Reference System
4 [SR5) be set before creating GIS data, Would you like to set
~— the 5RS now?

Click "Yes' to jump to the dialog where the ESRI Projection file

[*.prj] file is set, ar 'no’ to go directly to the terrain creation
dialog.

Aa I Het

Haxnmaem fa

(@ <ol =] )bl 2] ]+ =] | @n [ & 8B o =
Project: Bread1_Project IC:\,MCHS\NEW_DamEreadﬂ,Eread1_Project.prj g
Plan: | |
Geometry: | |
Steady Flow: | I
Unsteady Flow: | |
Description: | J |SI Units



RAS Mapper Options X

Project Settings Coordinate Reference System
Prajection *
Frojection File: |C:'-.MCHS'-.Project_BAO'-.Proekcia'-.‘.“.l'GS_1 584 UTM_Zone_44M pi I
General
Diefinition:
Render Mode PROJCS["WGS_1384_UTM_Zone_44N" GEOGCS['GCS_WGS5_1984" DATUM
["'D_WGS_1584" SPHEROID["WGS_1984",6378137.0,298.257223563]| PRIMEM
Mesh Tolerances ["Greenwich" .01, UNIT["Degree".0.0174532525159433]) PROJECTION
["Transverse_Mercator'] PARAMETER["False_Easting”.500000.0].PARAMETER
Global Settings ["False_Northing”,0.0]. PARAMETER[ "Central_Meridian" 81.0]. PARAMETER
["Scale_Factor”,0.9996] PARAMETER["Latitude_COf_Origin",0.0], UNIT
General ["Meter”,1.0]AUTHORITY["EPSG",32644]]
RAS Layers
‘wiarping Method
Map Surface Fill (* Default Method (GDAL Warp)
Editing Tools " Alternate HEC-RAS Raster Warping Method

i ‘warning: GDAL issued a warning that this projection file is corrupted. You
“% may experience problems using HEC-RAS with this projection file.

Help me find a coordinate reference system: spatizlreference.org

RAS Project Units: 51 Units

oK | cancel |  apply |

Haxumaem Ha KHOMKY NpoBOAHUKA, Bblibupaem dann npoekumnmn n Haxmmaem OK

B cnefytowem okHe Yyepes KHOMKY «+» gobasnsem Heobxogmmble ansbl

ES New Terrain Layer X

€

Input Terrain Files (2 files)

e Coll Size Roundng | o
ﬁ Temain. AusayDamb tif PROJCS["WGS 84 / UTM zone 44N" GEOGCS[... | 1.0010427345104 |{na) i
Temain. DEM_1m_from_5m_grid tf | PROJCS["WGS 84 / UTM zone 44N" GEOGCS... | 1.00099057371547 | {na) i

4 | | Terain.AP_plus_37m PROJCS['WGS 84 / UTM zone 44N" GEOGCS[... | 12.5146609991591 [ |

Output Terrain File

Rounding (Precision): |1,-‘128 ﬂ ¥ Create Stitches ™ Merge Inputs to Single Raster

Wertical Conversion: |Use Input File (Default) j |

Filename: |C:\MCHS\NEW_DamBreach\Terrain\Terrain.hdf =]
Create | Cancel |

Ecnu cpannbl HaxoaaTca B pasHbIX CUCTEeMax KOoOpAuHAaT nporpamMmmMa npeasioxkunT

nepe npoeunpoBaTb UX B paHee BblIOpaHHY0 HaMy CUCTEMY KOOPAUHAT, HAXKUMaeM
OK



Force Reprojections? prd

GDAL indicates that the project projection file is corrupted,
L'é‘ This does not necessarily mean that GDAL will not be able to
use the file for reprojections.

Farce reprojections?

Ja I Het OTtmenHa

" Creating Terrain ‘Terrain' X

Importing 1 of 3: Terrain.AusayDamb.tif -»> Terrain.Terrain.AusayDamb.tif ~
Sstep 1 of 4: Translating to GeoTiff and reprojecting... @
Step 2 of 4: Rounding and Generating statisties... [:]
Step 3 of 4: Generating Histegram... [:]
Step 4 of 4: Adding overlays... [:]
Terrain.AusayDamb.tif Import Complete. -]

Importing 2 of 3: Terrain.DEM_1m_from Sm_grid.tif -»> Terrain.Terrain.DEM 1m_from Sm_grid.tif
Step 1 of 4: Translating te GeoTiff and reprojecting... ]
Step 2 of 4: Rounding and Generating Statistics... ]
Sstep 3 of 4: Generating Histogram... @
]
1

step 4 of 4: adding overlays... |
Terrain.DEM_1m_from_Sm_grid.tif Import Complete.

Importing 3 of 3: Terrain.ap_plus_37m.tif -»> Terrain.Terrain.ap_plus_37m.tif

Step 1 of 4: Translating te GeoTiff and reprojecting... E
Step 2 of 4: Rounding and Generating Statisties... g
Step 3 of 4: Generating Histegram... 2
Step 4 of 4: Adding oOverlays... 4
Terrain.AP_plus_37m.tif Import Complete. 22

Final Processing: Terrain.hdf

Sstep 1 of 3: Creating Terrain.vrt... | @
Step 2 of 3: Creating Terrain.hdf... | 3
step 3 of 3: Creating Stitch-TIN for merging rasters... | 1

Terrain Complete 29

[Mocrne okoHYaHWsa co3gaHnA Ll,MP nepexoamn K co3gaHn reoMmeTpun.

3. Knukaem npaBon kHorkon Ha Geometries->Create New Geometry
= RAS Mapper

File  Project Tools Help

o @Q

- [] Features
.
~[] Plans 1 Create New Geometry |

E E\;:ndt:nm (4] Import Geometry

"DHHPLﬂWﬂf‘: Manage Geometry Associations...
= [v] Temrains

¥] Terrain [T |

anCBaVIBaeM nMA




" Mew Geometry Data

Enter @ unigue Mame for the new Geometry:

Mew Geometry

oK | Cancel |

Y6exagaemcs YTo reomeTpumsa cesa3aHa ¢ Hawen LUMP

Manage Layer Associations

X

Type RAS Geometry Layers

New Goomety

Infitration % mpervious

= || (Mone) = || (None)

Sediment Bed Material Layer

|| (Mone) ~|

Close

Knukaem Ha Hen npaBoun KHOMKoW K Bbionpaem Edit Geometry

== RAS Mapper
File  Project Tools Help

Selected Layer: New Geometry

&[] Features
E- [#] Geomelries
(- [F] New Geometry

--DPI.:ms;

05 RAS Geometry Properties

] Event Coni [, Edit Geometry C-E |
- ven
- [] Results &, Validate Geometry
a EMHPLHW‘ [ Save Geometry As...
=[] Temains
5--Terram ﬂ Delete Geometry
a View Geometry in 3D
1@ Zoom to Layer
Remove Layer
Move Layer 3
1 ExportLayer b

Open Folder in File Explorer

Nanee co3gaem nepumeTp npeanonaraemoro 3aToMNmneHns ¢ s4enkamm cToka, ans

pacyeTa ABM>XXEHUA BOJIHbI. OTO MOXHO caenarb OBYMA cnocobamu HapumncoBaTb

HenocpeacTBEHHO B NporpamMme Unun 3arpysuT yxe cosgaHHbin SHP dann. Mebl

3arpysum rotoBbl ¢ nOMOLLMIO onunmn Import Features



== RAS Mapper
File  Project Tools Help
Selected Layer: Perimeters

@ l}'{b.@lH?{""“lﬁﬁ'ﬁ\ﬁ

- [[] Features
£ [#] Geomelries
- [#] New Geometry &
B[] Aivers
i [ Cross Sections
----- i [[] Sforags Arsas
EI W 20 Flow Areas

H- O Bridges/Cufverts

H- [ /afine Structures
B[ Lafersl Structurss

H- [ 5420 Connactions
H- [ Pump Stations

- [} Bowndary Condifion Linss
- [ nitial Condition Points
- [] R=ferancs Paints

- [] Referance Linss

- [] Asfersncs Arsss

H- [] Mznnings o

&[] infiltration

H- [] FPercent impenious
-.[] Plans

U|R |9 € | dTools - (7§ | 2

Layer Properties

Stop Editing

@
=

Edit 20 Area Properties

Generate Computation Points with Breaklines for All Meshes

Try to Fix All Meshes

LY

I3 Zoom to Layer
Move Layer 3
| ‘t Import Features
T ExportLayer 3
I\ Open Folder in File Explorer

Select Polygons With Area Less Than...

Select Polygons With Area Greater Than...

Bbibepem HeobxoanMmbln hann n Haxxmem Import

Feature Import

= [m] X

Filename: ||

Select All ClearAll_| [¥ Zoom to Selected Features

~| Omitted X Incompatible Features

Each column header represents a column in the layer you are importing into.
Select the corresponding shapefile column in the dropdown (some have been auto-matched).

&

Zoom To Layer Zoom To Terrain I

Terrain background: ITen'aﬁ-\ _v_]

Continue Without Importing Cancel




[anee HacTpoum

® RAS Mapper
File Project Tools Help

elected Layer: Perimeters

ero napameTpbl

hb@@Qxted>u ZNS0

#-[] Features
- [V] Geometries
= [¥] New Geometry

i+ [] Computati
i [] Brea
=0

ioooooo

T U

Layer Properties
Open Attribute Table

Stop Editing

) 1
—F

Edit 2D Area Properties

% BE e |

Generate Computation Points with Breaklines for All Meshes
Try to Fix All Meshes




B HOBOM OKHe BbICTaBeM pasmep a4enkn n Haxxmem Generate Computation Point

N 3aKpoeM OKHO

E5 2D Flow Area Editor X

2D Flow Area: [Perimeter | - 0O 1

Cell Properties |

—Car ion Points

Points Spacing (m) D)l I 50 DY: I 50 H Mesh State = UnknownEmor

Number of Cells = 0
Average Face Length =0
Average Cell Size =0
Maximum Cell Size = 0
¥ Enforce Breaklines / Refinement Regions Minimum Cell Size =0

I Generate Computation Points !' Mesh Status = Mesh not created

—Hydraulic Cell/Face Properties
Default Mannings n Value: IW
[” Spatially Varied Manning's n on Faces
[~ Composite Classification Values in Cells 2' Compute Property Tables |

Force Mesh Recomputation Close

[lanee TakuM e o6pa3oM, Yepes UMMOPT Co3aaanM Halle BOOOXPaHUnuLLe

 RAS Mapper

File Project Tools Help
Selected Layer: Storage Areas ®@ L@ ¥ K e m
B[] Features x99 €|\

= = Teols -
[} [#] Geometries >
El-[#] New Geometry et
&=- [ Aivers A
&- [ Cross Sections
i [7] Storage Areas . -
20 Flow Areas 8% Layer Properties

- [v] Perimeters

Step Editing

- [] Computation Points
s

#~ Compute Elevation-Volume Data

Zoom to Layer

[ .. ~

- Move Layer »
[ -

- 2 Import Features

- T ExportLayer 3

Open Felder in File Explorer
Select Polygons With Area Less Than...

Select Polygons With Area Greater Than...

Y6eaumcs cto oba Halmx anemMeHTa NPpUCYTCTBYHOT Ha KapTe.
3aBepLumM pegakTnpoBaHue, coxpaHum RAS Mapper vyepes File->Save 1 3akpoem

ero.



= RAS Mapper

File Project Tools Help

Selected Layer: New Geometry e hb@AQAxe>m ENS O | v

[ Cross Sections
Storage Areas [ —]
£ [] 20 Flow Areas —_—
- [V] Perimeters
] Computation Points

4. Nanee oTkpbiBaeM pegakrtop reometpun HEC-RAS

B HEC-RASES — e
File Edit Run View Options GISToels Help

ZALs 0 SRR e AP AR o Bt P PN

Project: Ereach_Project [C:\MCHS\WEW_DamBreach\Breach_Project.pri
Plan: | |

| 5o~ =

[

Geometry: | |
Steady Flow: | |
Unsteady Flow: | I

Description: | J | ST Linits

B meHto File->Open Geometry Data Bblbupaem Hally reomeTpuro

S Geometric Data

File Edit Options View Tables Tools GISTools Help

Tools River Storage Z%Fbw SAfID BC Reference|
rea

1c Reference| 2pArea | zDArea PLimgp RS De
Reach Ares Conn Lines Lines Paoints Pointz  |BreakLines| mannn Station @
e\ = | OB | B | DI | Regons | (3 | <1200 [
Junct. :
ch Open Geometry File
Cross Selected File Title Filename
Section -
|New Geometry C:\MCHS\NEW _DamBreach'\Breach_Project.g01
Brdg,/Cul Mew Geometry : MEW DamBreach'Breach Project.gil




N Ge

Jata - New Geometry - O

File Edit Options View Tables Tools GISTools Help

Description @ Plot WS extents for Profile:

I =l =

Storage Area BAQ,

[ 160869.81, 4782889.51

[anee HeobxoamMmo npnbnnanTb K obnacTn Hawen gamoObl N HapUcoBaTb €€ C
nomoLbto MHCTpymeHTa SA/2D Conn. He 3abbiBas 4YTo pucoBaTb HEOBXO4MMO

cineBa Ha MnpaBo Nno Te4eHNI0 peKN.

¢ Geometric Data - New Geometry — [m] =
File Edit Options View Tables Tools  GISTools Help

Description : Plot WS extents for Profile:
g Mannn

Rexch | rea ] ; i
citors o] Ao D | megens |~ ] Ell =]

:  —

I 173217 42, 47745989 79

Jaaum en nvsa



Connection

Enter name aof new connection [16 Characters bas).
From: Storage Area: Storage Area BAO

Tao: 2D Flove Area: Perimeter 1

[Fram and Tao can be changed from connection editar]

X

Cancel

|Dam|

5. danee Bbibepem Hawwy gamby Ha kapTe B Pegaktope reomeTpumn u Boibepem Edit

Connection

OO
-

_

;¢ -
&,
’0

<&
’0

|

V-
s ¢
%

Connection: 'Dam

Edit Connection ...

Plot Stage and Floy

Tabular Output ...

200 Delete Connection ...

v Hydrograph ...

2904.05, 4774985.10
Y

)

Station (m)

E
I

B oTKpbIBLLEMCSI OKHE Mbl YBUANM MonepeyHbin npodunb Aambbl, CO3A4aHHbIN Ha

ocHose LIMP.

Beibupaem kHonky Weir/Embakment n npuctynaem cosgaHuio Hawen aambel



w Connection Data Editor - New Geometry — O x
File View Options Help
Connection: m ﬂﬂ
Description | J Breach (plan data) ... |

Connections

Fraom: ISb::rage Area: Storage Area BAO Set SASZD ... Weir Length: nfa
To: [ED Flow Area: Perimeter 1 Set SAS2D ... Centerline Length: 425,32

Centerline GIS Coords... |

Structure Type: |'|.".|'EirJ Gates, Culverts, Outlet RC and Outlet TS j Cut profile from terrain ... |
Flap Gates: |No Flap Gates j Clip Weir Profile to 2D Cells... |
wheir £
Gate
|
ol = Legend
Culvert I Current Terrain
QOutlet
RC . 23301
i £
C
Outiet | 2 o525
TS =
2 o
L
25201
2515
2540 T T T T .
100 200 300 400 500
Station (m)
e I )

Eelect connection to Edit

3anonHsem none Weir Width, aTo WwmMprHa BepxHero oCHoBaHusi gamObl B HaLlem
cnyyae ato 10 meTpoB

Mbl 3HAaeM 4TO OTMETKa BEPXHEr0 OCHOBaHUS Hawen gambbl 3To 2518,8 M BHOCUM
eé B none Elevation, gnvHa Hawewn fambobl paBHa 425,32 meTpa, NO3TOMY B CTPOKY
1 BbmBaem - 0 a B CTPOKY 2 - 425,32. DTO paccTtosiHMe Mbl bepem 13 nong

Centerline Length npeabigyLuero okHa.



Storage Area Connection Weir Data
—\Weir Data Embankment Station,Elevation Table
Weir Width: |1[;| Insert Row | Delete Row | Filter... |
Weir Computations:
i 0 2518.8
Standard Weir Equation Parameters I;—' s 2518.8
--\J‘
Weir Coefficient (Cd) 168 4
5
5]
7
Weir Crest Shape: IBrnad Crested LI 8
g
10
11
12
13
14
15
15
i7
15
19
20
21
HW Connections ... TW Connections ... —
oK | Cancel

Haxxnmaem OK. N Bugum, 4To B OKHE Npodhunna NosBUICS cepbi MPAMOYTONbHUK,

3TO W eCTb Teno Hallen gamobl.

w Connection Data Editor - New Geometry — O X
File View Options Help
Connection: IDam LI ﬂﬂ Apply Data |
Description I J I Breach (plan data) ... | '

Connections

From: tSborage Area: Storage Area BAD Set SAf2D ... | Weir Length: I 475,32
To: |2D Flow Area: Perimeter 1 Set SA2D ... | Centerline Length: I 47532

Centerline GIS Coords... I

Structure Type: IWeir, Gates, Culverts, Outlet RC and Outlet TS ;I Cutprofile from terrain ... I
Flap Gates: INo Flap Gates vl Clip Weir Profile to 2D Cels... I
; Dam B
Gate
I'—‘IH 25407
' Legend
——
Culver 2530 Spilway
= e Current Terrain
25201
Outlet "
RC
~ | & =i
c
Outlet | 2 B2500
TS B
b~ &
w 874504
2420
24704
2450
o 100 200 300 400 500

Station (m) =
KN LlJ




[anee Haxxumaem kHonky Breach (plan data), n nepexogmm Kk co3gaHuio Hallen

GpeLun.

Storage Area Connection Breach Data

SA Connection ‘Dam
Breach This Structure
Breach Method:

=] 8| | pelete thsbreach... | Delete all Breaches ... |

I Breach Flat llzraam proaression | Simpiified Physical | Physical Breaching (DLBreach) | Parameter Calaulator | Breach Repair (optional) |

|USEr Entered Data j Breach_Project Plan: il
Center Station: [0 240 Legend
Final Bottom Width: E sen0 Soillviay
Final Bottom Elevation: [2s15 Centeriine Terrain
Left Side Slope: F 2520 Final Breach
Right Side Slope: EO
Breach Weir Coef: ’T . 2510
Bresch Formaton Time (hrs): 05 | =
Failre Mode: [Crmmmagr =] §KW
Piping Coefficent: ’EEi w 2a90
Initial Piping Elev: ’—
TiggerFalreat:  [ysgey <] a0
Starting WS W
2470
2603 100 200 300 400 500
Station (m) _,j
Eu NI .
oK | Cancel ‘

[na Hayana o6s13amesibHO NOCTaBMM ranoyky B none Breach This Structure/

MpopbIB 3TOW KOHCTPYKUUN

N nepengem K 3anofnHeHno napamMeTpoB Hawen bpelun

HanmeHoBaHue |[llepeBon NosicHeHue
Center Station LleHTpanbHas OTtmeTKa ocu 6peLumn
cTaHumsa
Final Botton KoHeuHas LLUnprHa HUxXHen yactn dpeLun
Width LUMpUHaA OHa

Left Side Slope

JleBbIt OOKOBOW

OTKOC

KoadhdpumumeHT HaknoHa nesoro

OTKOCa

Right Side Slope

[MpaBbin BOKOBOW

KoadhdmumeHT HaknoHa npaBoro

OTKOC oTKoca
Breach weir Coef | KoaddumuymeHT Mcnonb3yem 3HadeHna no
BOOOCNMBA YMOMYaHMIo

npopbiBa




Failure Mode Pexum oTkasa EcTb OBa BapunaHTa npopbiBa
Overtopping/MepenusB u
Piping/Tpyb6onpoBoa. Mol

MCHOﬂb3yeM|1epeﬂMB

Trigger Failure Ha4varno oTkasa Bbibnpaem onumo WS
at: npwu: Elev/HayanbHas oTmeTka

NOBEepPXHOCTU

Breach Bpemsa 3HayeHne BapnaTUBHO N pasHbIX
Formation time dopmMMpoBaHUSA | CLieHapueB.

npopsbiBa

[Mepexoonm Ha cnegmBLuyto Bknagky Breach Progression/Iporpecc npopbiBa
Mo ymon4yaHuio 6yget mcnonb3oBaTbca onuma Set to Linear/JInHenHbIn rpadovk
npopbiBa. HO MO MHeHuo pas3paboTyMKoB M IKCNepToB B 3dTOM obnactm Sine

Wave/CuHyconaHasa BonHa

SA Connection  [Dam =] 8| t| Delete tishreach .. | Deletealmreaches . |[
¥ Breach This Structure
Breach Method: Breach Plot || Breach ngrEssiDn

Simplified Physical | Physical Sreaching (DLBreach) | Parameter Calculator | Breach Repair (optional) |

" Use equal vertical and horizontal growth rate

Set to Linear . |I Sine Wave . ' (+ User spedfied verticalfhorizontal growth ratio: 1

|User Entered Data

Center Station:

200
Final Bottom Width: Y Time _|_Breach Breach Progression Plot iJ
Fraction | Fraction 10
Final Bottom Elevation: [2515 i oooo .00
2 0.050 0.008
i = 2 —
Left Side Slope: B 0,100 0024
Right Side Slope: 2 _4 0,150 0,054 0.8
5 0.200 0.095 5
Wei E 144 — =]
Breach Weir Coef: | om ok 3
Breach Formation Time: (hrs): 0.5 7 0.300 0.206 E 06
Failure Mode: ’m - 0.350 0.273 H }
; B 8] o400 034 g
Piping Coefficient: 0.5 10| 0.450 0.422 %
i 1 0,500 0,500 5 o4
Initial Piping Elew: —
= rene 12| o550 057 5
Trigger Failure at: WS Elev - 13| 0.600 0.655 E
[t
Starting WS 2516.8 14| 0.850 0.727
15| 0.700 0.794 0.2
15|  0.750 0.854
17| 0.0 0.905
18|  0.850 0.346 .
19]  0.900 0.578 0.0 02 04 06 08 1.0
% D[g;s ?23; Fraction of Breach Time -
— . . bl I v

ok | Cancel |

Takke B nporpamMmmy yxe 3anoXeHbl anropuTmbl paspyLleHns gambsl B
3aBMCUMOCTU OT €€ KOHCTPYKLIUM 1 COCTOSHMS. [1ns 3Toro Heo6xoanumo nepenTu Ha

Bknagky Parameter Calculator BHeCcTn Heobxoanmble napaMeTpbl U METO



pacuyeTa. MoxHO nonpo6oBaTk Bce BapuaHTbl U NOCMOTPETb pasHuLY B

pesynbTaTtax.

reach Repair (optional) |

Storage Area Connection Breach Data
5A Connection  |Dam =] U] | Delete this Breach .. | Delete sl Breaches .. |
* Breach This Structure e
Breach Method: Breach Plot | Breach Proaression | Simpiffied Physical | Physical Breaching (Dl Breach) | Barameter Caicuiatar |
[user Entered Data ~| TELEREE
Center Station: 200 Top of Dam Elevation (m): 2518.8 Breach Bottom Elevation (m):  |2515
R o | PeoiSevaton atFaiure () 2518.8 Pool Volume at Failure (1000 m3):|23060
2 Overtoppin
Final Bottom Elevation: 2515 Ftens &
MacDonald
Left Side Slope: 2 Dam Crest Width (m): 10 Slope of US Dam Face 21 (H:v): [1.5
Right Side Slope: 2 Earth Fil Type: | Non-homogeneous or Rockfil | Slope of DS Dam Face 22 (H:v): [1.5
Breach Weir Coef: 1.44 Xu Zhang (and Von Thun)
Breach Formation Time (hrs): 0.5 Dam Type: ‘ Concrete-faced dam j Dam Erodibility: Medium -
Failure Mode: Overtopping -
S bs Breach
T — Method Breach Bottom | . g100ac (H:A) | Development Time
Width (m)
Initial Piping Elev: thrs)
Trigger Failure at: ’—M Eev - MacDonald et al 340 0.5 0.86 Select
Starting WS 2518.8 Froehlich (1995) 69 1.4 6.10 Select I
Froehlich {2008) 80 1 7.08 Select I
Von Thun & Gilete 62 0.5 0.33 Select I
¥u & Zhang 42 0.28 3.75% Select
_*MNote: the breach development tme from the Xu Zhana equation indudes more of the intial erosion

OK Cancel

HanmeHoBaHue

lNepeBopn

Top of Dam Elevation

BbicoTa BepxHen Yactu NNOTUHbI

Pool Elevation at Failure

BbicoTa 6accerHa npu npopbiBe

Breach Botton Elevation

BbicoTa aHa npopbiBa

Pool Volume at Failure (1000 m3)

O6bem BaccenHa npu NnpopbiBe
(1000 m3)

Earth Fill Tupe

3eMsHOM HACbINMHON TUM

Non-homogeneous or Rock fill

HeogHOpOAHbBIW MM KAMEHHbIN

HaCbINMHOW TWUM

Fine homogeneous

MenkoogHOPOAHbIV TUN

Dam Tupe

Tvn NNOTUHBDI

Concrete-faced dam

beToHHOE NOKPbITUE MNIOTUHbI

Homogeneous/zoned-fill dam

OpgHopoaHasi/30HanbHO-HacbINHas

NIOTUHaA

Dam Erobility

OpoaAMPOBAHHOCTL MIOTUHBI




Mpn 31O 06paTUTE BHUMaHME YTO Npu Bbibope pasHbiXx METOAOB ByayT MEHATLCA
napamMeTpbl Hallen 6peLun, B COOTBETCTBUN C BbIOpaHHbIM METOLOM.

MacDonald et at

Storage Area Connection Breach Data

5A Connection |Dam =] 4| | Delete thisBresch ... | Delete allreaches ... |

¥ Breach This Structure

EreEh {Fimach Flaf.J| Breach Proaression | Simpiified Physical | Physical Breaching (DLBreach) | Parameter Calculator | Breach Repair (optional) |
|user Entered Data | Breach_Project  Plan: g

Center Station: [0 2040 Tegend
Final Bottom Width: . - S
Final Bottom Elevation: 515 Centerline Terrain
Left Side Slope: s 2530 Final Breach
Right Sice Slope: o5
Breach Weir Coef: L | =m0
BreschFormaton Time (rs):  [0.65 | =
Faiure Mode: [overtopoing =] g =0

Piping Coeffident: lOS— 2 2e00

Initial Piping Elev: l—
Trigger Failure at: WS Elev - 2480

Starting WS 5155

Station (m) -
N _>IJ

Froehlich (1995)

Storage Area Connection Breach Data

SA Comnection  [Dam =] 4| 4] pelete thisBreach ... | Delete allBraaches .. |

¥ Breach This Structure

R — {Breadh Fiat "] Breach Proaression | simplifiec Physical | Physical Ereaching (DLSreach) | Parameter Calaulator | Breach Repair (optonal) |
[User Entered Data | Breach_Project  Plan: é
Center Station: foo Legend
Final Bottom Width: e Spilway
Final Bottom Elevation: 55 Centerine Terrain
Left Side Slope: l14— Final Breach

Right Side Slope: [ta
Breach Weir Coef: [tas
Breach FormationTime (rs):  [6.10 |
e e
Piping Coeffident: lOE—
Initial Piping Elev: l—
Trigger Failure at: WS Blev -
Starting WS 5188

Elewation (m)

Station (m} -
N 5

i

Froehlich (2008)



Storage Area Connection Breach Data

SA Connection  [Dam
Iv Breach This Structure
Breach Method:

=] 8] 1| pelete thisBreach ... | Delete all Breaches .. |

{Breath Pint.] Breach Proaression | Simpiified Physical | Physical Breaching (DLBreach) | Parameter Calculator | Breach Repair (optional) |

W Breach_Project Plan: 3
Center Station: [T 2540 Legend
Final Bottom Width: [ Spilway
Final Bottom Elevation: 55 Centerine Terrain
Left Side Slope: ll— Final Breach
Right Side Slope: | F—
Breach Ve Coef: i |
BreachFormatonTime (hrs):  [7.08 | £
Failure Mods: Overtopping - %
Piping Coeffident: s d
Initial Piping Elev: |
Trigger Faiure at: [\ gay -
Starting WS 2518.8
500
‘Station (m) =
EuN| v
ok | cancel |
Von Thun & Gillete
Storage Area Connection Breach Data
54 Comnection  [Dam | 8| #| Delete thicbreach .. | Delete slpreaches . [
¥ Breach This Structure
Breach Methad: each Plat }| Breach Proaression | Simplified Physical | Physical Breaching (DLBreach) | Parameter Calculator | Breach Repair (ptional) |
[serEnteredoata <] Breach_Project  Plan- )
Center Station: lm— 2540 Legend
Final Bottam Width: 2 Spilway
Final Bottom Elevation: l? Centerline Terrain
Left Side Slope: |°-5— Final Breach
Right Side Slope: fos
Breach Weir Coef: [la |
Breach FormatonTme (s): .33 | €
Failure Mode: Overtopping - §
Fiping Coeffident: ps a
Initial Piping Elev: l—
Trigger Failre at:  [\s Fay -
Starting WS 5188
00
Station (m) =
N ,
ok | Cancel |

Xu & Zhang




Storage Area Connection Breach Data
SA Connection [Dam ~| ﬂ 4 Delete this Breach ... | Delete all Breadhes ... |
¥ Breach This Structure .
Breach Method: " Brearh Bint..| Breach Proaression | Simplifed Physical | Physical Breaching (DLBreach) | Parameter Calculator | Breach Repair (optional) |
User Entered Data - Breach_Project Plan: g
Center Station: 200 2540 Legend
Final Bottom Width: 42 Spillway
2530 ro——
Final Bottom Elevation: 2515 Centerline Terrain
Final Breach
Left Side Slope: 0.28 2520 inal Sreac
Right Side Slope: 0.28 1\—j
Breach Weir Coef: 144 2510
E
Breach Formation Time (hrs):  |3.75 H
2 2500
Failure Mode: Overtopping - ‘g
Piping Coefficent: 0.5 w em0
Initial Piping Elev:
Trigger Failure at: WS Elev - 2480
Starting WS 5518.8
2470
2460
0 100 200 300 400 500
Station (m) E
| v
ok | cancel |

6. [Janee nporpamme Heob6Xxo0AMMO 3a4aTb rpaHNYHbIe ycnoBus. [ns OTKpbiBaem
peaakTop reomeTpum 1 ¢ NOMOLLbIO KHoMkK BC Lines gob6aBum rpaHnYHOE ycroBue

HWXXEe MO TeYEeHMUIo Hallero 30Hbl MHTepecoB 2D Flow Area

¢ Geometric Data - New Geometry — [m] *

File Edit Options VYiew Tables Tools GIS Tools Help
St;rage zn;k:w E efe s Reference| zoArea | 2DArea Description : Plot WS extents for Profile:
rea

Paoints | BreakLines
reakLine: F’\\’L;TQ:S oy I JI

Ar

o

| 167377.08, 4793327.10

MpuceBanBaem nms n Haxxumaem OK

HEC-RAS >

Enter the name for a new SA/2D Flow Area Boundary

Condition Line [max 32 charz). It will be connected ta

54420 'Perimeter 1° Cancel |

[Ctle]

COXpaH‘r'IeM Hawly reoMmeTpuio U BbIXOOANM U3 HEE.



Takke B OKHe reoMeTpun BbIDEpeM Hall pe3epByap 1 HaxxmeMm KHorky Edit Storage

Area

{_ Geometric Data - New Geometry - o >4

File Edit Options View Tables Tools GISTools Help

Storage | 2D Flow | SA/2D BC Reference| _IC Reference| 2pArea | 20fnea = = Plot WS extents for Profile:
Area Area | Con i Li Points  |Breaklines Mannn

A | Regions | " |« .. [wone) ~l

Storage Area: Storage Area BAO

Edit Storage Area ... - |—‘

Plot Stage and Flow Hydrograph ... 192 52, 4773963.75
PlotData | Tabular Output ...
T ] Delete Storage Area ... —

B HoBOM OKkHe HaxxmeMm KHonKy Filter n BBeaem 3HayveHne 0.01. Tak kak KONMYECTBO

3anuceun He gomkHO npesbiwaTb 100 3anucen.

Storage Area Editor

Storage Area: IShorage Area BAD LI ﬂﬂ == 2DFlow !I

Connections and References to this Storage Area

Conn: Dam | =

" Area times depth method Area (1000 mz}:l
Min Eley: ID. 1

¥ Elevation versus Volume Curve Compute E-V table from Terrain I

Elevation Volumne Curve

First elevation must have zero volume l
Elevation | Volume (1000 m3) «
1|2467.848 a
2|2467.977 0.012
3|2468.073 0.06
4| 2468. 144 0.154
5|2468.2 0.3
6|2468.257 0.557
7|2468.312 0.916
3| 2468.407 1.86
9|24658.493 3.298
10| 2458.6 5.72
11| 2468.78 11918 |
GIS Outine ... | Plot Vol-Elev ... ok | concel | |

Filter Data
Enter the filter tolerance K




7. [danee npucTtynaem cosgaHuio ruaporpada.

Beibnpaem kHonky View/Edit Unsteady Flow Data

B5 HEC-RAS 65

File Edit Run View Options GISTools Help

e
B B3] o =
=

A5 klx [ ® XA |8|n[v] &
Project: Breadﬂ_Project h:\MCHS\NEW_DamBread'1\,Bread’1_Project.prj
Plan: Plan_ol h:\MCHS\NEW_DamBread'1\,Bread’1_Project.pOl
Geometry: New Geometry h:\MCHS\NEW_DamBread'1\,Bread’1_Project.gOl
Steady Flow: | |
Unsteady Flow: | |
Description: I

J [T units

OTkpoeTcsa okHo Unsteady Flow Data Bbibupaem nosie Boundary Condition
Haxxumaem kHornky Normal Depth

& Unsteady Flow Data — [m| X

File Options Help

Description: I J ADE'YDatal

Boundary Conditions | Initial Ccnditonsl Metearological Datal Observed Daial

Boundary Condition Types

Stage Hydrograph Flow Hydrograph | StagefFlow Hydr, | Rating Curve |
W Lateral Inflow Hydr. | Uniformm Lateral Inflow | Groundwater Interflow |
T.5. Gate Openings Elew Controlled Gates | avigation Dams | IE StageFlow |
Rules | Precipitation | @ EI

Add Conn ... | Add Pump Sta .., | Add Pipe Mode ... |

Storage /2D Flow Areas
1|Perimeter 1 BCline: Otlet

B oTkpbiBLEMCS OkHe BBOAUM 0.01, Haxxnmaem OK

Hanee Haxxnmaem Ha kHorky Add SA/2D Flow Area




Bbibupaem Haw pesepByap 1 C NOMOLLBIO CTpenkn gobasnsem ero. Haxmmaem OK

Select Storage Areas for BC's Storage Areas

Select Storage Areas for BC's Storage Areas

Avail Storage Areas Select Storage Areas for BC's
Perimeter 1
Storage Area BAQ

[==]

Storage Areas for BC's

Storage Area BAD

Select Al Clear Al | Select Al | Clear Al |
ok | Cancel | ok |

Cancel |

Bbibupaem none Hanpotne Storage Area BAO n Haxxumaem kHorky Lateral Inflow
Hydr.

A Unsteady Flow Data - [m| X
File Options Help

Description: | J Apply Data

Boundary Conditions | Initial Conditions | Meteorological Datal Observed Datal

Boundary Condition Types
Stage Hydrograph | Flow Hydrograph
Mormal Depth |

T.5. Gake Openings | Elev Controlled Gates

StagefFlow Hydr, | Rating Curve |

Lateral Inflow Hydr. Urifarmn Lateral Inflaw | Groundwater Interflow |

Mavigation Dams | IE Stage/Flow |

Rules | Precipitation | @ EI

Add Boundary Condition Location
AddRS... | AddSAf2DFiowarea.. |  Addcom...

| Add Pump 5ta ... | Add Pipe Mode ... |

dary Condition

Storage /2D Flow Areas dary Condition
1|Per|meher 1  BCLine: Otlet th
2|5torage Area BAD

910 6yadeT Haw rmgporpad oTBevaoLWwmi 3a HanonHeHne BogoxpaHunuia. Ero
npeaoCcTaBAT rMAaposoru.



Lateral Inflow Hydrograph \E. Unsteady Flow Data - Unsteady Flow 02 - O *

File Options Help

 Read from DSS before smulation Select DSS file and Path Descrpton: | ] _ApplyData |
Fie: | Boundary Conditiorl|  Initial Canditians |

path: |
Initizl Flow Distribution Method
=
5 Enter Table Data tme intervals |1 Hour - " Use aRestart File Fiename: | =
- Select/Enter the Data's Starting Time Referen & . S .
Enter Initial flow distribution (Optional - leave blank to use boundary condtions
€ Use Simulation Time: Date: Time ©0 L )
(% Fixed Start Time: Date: [070CT2024 2| Time: [o0:00 addRs |
Ho. Ordnates | Interpolate Missing Values | DelRow | nsRow |
Hydrograph Data
Date Simulation Time Lateral Inflow
(hours) (m3/s)
1] 060ct2024 2400 0:00:00 75
2 070ct20240100 1:00:00 78
3 070ct20240200 2:00:00 75
4 070ct2024 0300 3:00:00 75
5 070ct2024 0400 4:00:00 75
[3 070ct2024 0500 5:00:00 75
7 070ct2024 0600 6:00:00 75
8 070ct20240700 7:00:00 75
9 070ct2024 0800 8:00:00 75
10 070ct20240900 9:00:00 75 =
al Elev; orage ) J ) Import Min SA Elevation(s)
i z Initial Elev torage Ar po @ |
12 070ct2024 1100 75 I~ Keep initial elevations constant during warmup @
13 070ct2024 1200 75 = =
= O] % Storage Ares/2D Flow Area Initial Elevation
15 070ct2024 1400 75 1|3D: Perimeter 1
16 070ct2024 1500 76 2|SA: Storage Area BAQ 2510
17 070ct2024 1600 75
18 070ct2024 1700 75
19 070ct2024 1500 75
~Time Step Adjustment Options ("Critical” boundary conditions)
[~ Monitor this hydrograph for adi o ional time step
Max Change in Flow {without changing time step): [

Min Flow: Multiplier:

PlotData | o | caneel |

3anonHum ero. Ha sknagke Initial Conditions Heo6xoanMo BBECTU YPOBEHb BOAbI

B BOJOXPaHUIULLE Ha Ha4yano pac4yeTos.

Save Unsteady Flow Data As

Title File Name Selected Folder  Default Project Folder Documen
junsteadyFlow1] preach_Project.u® C:\MCHS\NEW_Daméreach

ac
yMCHS

(JBackup
(Terrain

oK Cancel Help Create Folder ... | [Sc [system] |

[5elect drive and path and enter new Tite.

CoxpaHsiem ero.

8. I'IpMCTynaeM K CO30aHWKO Hallero rjiaHa MmoaesinpoBaHuUA.

Haxxnmaem kHonky Unsteady Flow Analysis

BB HEC-RAS 6.5 - X
File Edit Run View Options GISTeols Help

|| X5 O] Alxlklx S = 22 ek BB o
Project: Breach_Project \C:\MCHSYNEW_DamBreach\Breach_Project.prj @
Plan: | [

Geometry: l‘dew Geometry }::\MCHSWEW_DamBreadﬂ\Braadﬂ_Project.gOl

Steady Flow: | I

Unsteady Flow: '.JnstEadyFIuwl k::‘NCHSWEW_DamBrEaxh\BrEadﬂ_ijEct.uﬂl

Description: I J |SI Units

A OTKpbIBLLEMCA OKHE BbICTaBI1dAEM HeobxoanMble ranoykum.

YcTaHaBnuBaem BpemMA Ha4dalla h OKOH4YaHUA CUMYIAUnN N UHTepBaJibl paCc4eTOB.



N Haxxkmumaem kHonky Compute

[Mocne okoHYaHUs pacyeTa pesysibTaT MOXHO NPOCMOTPETb B OkHe RAS Mapper.

4.2 MeTtoa moaenupoBaHUsA Ha OCHOBe pac4eTa rugporpada npopbiBa.

9. Pacuetbl nposogunuck B MO HEC-RAS

File Edit Run View Options GI5STools Help

= = = sen = o = HT = ) B
@8] =G| Flm| £ 5]k]x |5 = |22 | B8] o] M
Project: Flood_v507 ke \MCHS \WewBAO_Flood\Flood_vw507.pri g |
Plan: | |
Geometry: Geometry_1 I \MCHS \NewBAO_Flood'Flood_w507.g01
Steady Flow: | |
Unsteady Flow: |JnsteaduFlow_1 I \MCHS \WewBAQ_Flood'Flood_vw507.u01
Description : | J |SI Units

Cos3panu HoBbIVM NPOEKT MOAENMPOBAHNSA HAaBOAHEHMUI
10. [na Hayana takke co3ganun LUMP Terrain
Mol cosgaBanu e€ Ha ocHoBe DEM Alos ¢ pa3peweHunem 12,5 metpos, LIMP noxa

BAO c paspelueHnem 1 MeTp Ha ocHoBe BaTUMETPUYECKON CbEMKN U CLEMKU C
BINA.

“.

Input Terrain Files (3 files)

| [ e Froecion CellSzz | Rounding | Info

™ DEM_1m _from_5m_arid PROJCS['WGS 84 / UTM zone 43N" GEOGCSL... |1 None i
| AusayDamb i PROJCS'WGS 84/ UTM zone 43N" GEOGCSL.. (1 |None | 1 |

¢ [ APpus PROJCS['WGS 84 / UTM zone 43N" GEOGCS[.. | 125 None i

Output Terrain File

Rounding (Precision): |1;‘125 j [V Create Stitches [ Merge Inputs to Single Raster
ertical Conversion: |Llse Input File (Default) ﬂ |
Filename: |C:\MCHS\F‘mject_BﬂnO\Terrain\Terrain.hdf =

Creste ‘ Cancel ‘




11. [anee co3ganun 2D Flow Areas ¢ a4ekaMmun CTOKa.

A v % Selected: 'Ver_02'




12. OTnnume 3TOro MetToaa oT NpeablayLLEero 3akn4yaeTcs B TOM YTO BXOAHBIMU
AAHHBbIMW ONsi MOOENUPOBAHNSA CITY>KUINW pacCYUTaHHbIe rMaponoramMmm gaHHble O
obbeme cbpoca npu pasnmyHbIX cueHapuax paspyLlueHus gambol B pesynbrarte

3eMneTpaceHnd.

OpE PasHER CIyIads

Ermacom -
. 330.00
{EpaE, Q pacwom, a3/ic
0 15.00 76.46 76.46 300.00 / "\
1 7645 24880 307.66 ;
g IhiE . 25000 =
2 57.28 20185 170.51 % \
3 3310 14439 10781 & a0 \ 1 oy
4 43.92 36.91 67.28 15000 M, 2 cyeait
E 39.73 3510 3973 \\ — 3 oyt
6 300 35.00 20.00 100.00 ™
7 3.00 3.00 a0 44— —
g 3.00 |
T 0.00
o 0] 1 2 3 4 3 & 7 g
1, =acer

13. 3TV faHHble ObiNy BHECEHbI B NporpaMmmy

[ Flow Hydrograph - O e
SA: Perimeter 1BCLine: BC Line {Plat] Table |
€ Read from DSS before simulation Select DSS file and Path SA: Perimeter 1 BCLine: BC LineUp E
Fie: | &
—
Path: | Flow
70
& Enter Table Data time interval: |10 Minute -
Select/Enter the Data's Starting Time Reference
(¢ Use Simulation Time: Date: SOCT2024 Time:  1:00 &0
(" Fixed Start Time: Date: [050CT2024 7| Time: oS00
Mo, Ordinates | Interpolate Missing Values | Del Row | Ins Row ‘ 0
Hydrograph Data —
Date Simulation Time Flow - z
(hours) (m3fs) E 4y
1 050ct2024 0100 00:00 15 H
2| 050ct2024 0110 00:10 25.17 =
3 050ct2024 0120 00:20 35.33 -
4 050ct2024 0130 00:30 45.5
5 050ct2024 0140 00:40 55.67
3 050ct2024 0150 00:50 65.83
7 050ct2024 0200 01:00 7% 20
8 050ct2024 0210 0L1:10 74,5
s 050ct2024 0220 01:20 73
10 050ct2024 0230 01:30 715 =l 10
Time Step Adjustment Options (‘Critical” boundary conditions)
I Monitor this hydrograh for adjustments to computational time sten
Max Change in Flow (witho nging time step): wtine Gow 2 0
| oo TR — 0.0 0.1 0.2 03 04 0.5 08 07
Min Flow: Multiplier: EG Slope for distributing flow along BC Line:
* z 3 l 0.0001 [ 1w Che Simulation Time (days)
Flot Data o | cancel ||

1 BapuaHT — YaCcTUYHOE paspyLleHne Aambbl



Flow Hydrograph Flow Hydrograph - b X

CBint] Table |

SA: Perimeter 1 BCLine: BC LineU
+ " Read from DSS before simulation Select DSS file and Path SA: Perimeter 1 BCLine: BC LineUp J
Fe: | =0
——
path: | Flow
. 300
@+ Enter Table Data time interval: |10 Minute -
Select/Enter the Data's Starting Time Reference
" Use Simulation Time: Date: P5OCTZ024 Time: [B1:00
| ,
 Fixed Start Time: Date: [050CT2024 Jnme: 00:00 250
Na. Ordinates | Interpolate Missing Values | DelRow | InsRow |
Hydrograph Data & 20
Date Simulation Time Flow BIE
(hours) (m3/s) E
1 040ct2024 2400 00:00 75 H
| 2 050ct2024 0010 00:10 114.5 = 450
3 050ct2024 0020 00:20 153
4 050ct2024 0030 00:30 1915
5 050ct2024 0040 00:40 230
3 050ct2024 0050 00:50 288.5 100
7 050ct2024 0100 01:00 307
8 050ct2024 0110 01:10 284,17
9 050ct2024 0120 01:20 26133
10 050ct2024 0130 01:30 238.5 - 50
Time Step Adjustment Options ("Critical” boundary conditions)
I Monitor this hydrograph for adjustments to computational time step
wutii

Max Change in Flow {ithout changing time step): 0
2400 0200 0400 0600 0800 1000 1200 1400 1600 1800
| 050ct2024

Min Flow: Multi : EG Sl for distributing fi I BC Line:
inFlow: [ Multpher: [ EGSiope for distrbuting fiow along 8C Line: [0.0001 [~ 1w che oct2
Flot Data oK cancel ||

2 BapuaHT — rnosiHoe paspyLueHue aambobl

14. [anee Obin npoun3BegeH pacyeT 30Hbl 3aTornfieHnsd no oboum cueHapunam

B nepBom criydae nony4veHHbIN pe3ynbTaT nokasan, 4to gamba Arocan crnpasunach

C nocrneacrenaMun paspyLlieHnsa n octaHoBusa BOAHbIN MOTOK.

o3

Bo BTOpoM xe cnyyas o6bem Bogbl Oblfl HACTONBKO OFPOMHLIM YTO XOTb Aamba
Atocan 1 bonblwas AnmaTtuHckas gamba, YaCTUYHO 3agepXkanu NoTOK BOAbl OHa

BCe paBHO AoLLa [0 ropoja



Kak BUOHO U3 pucyHKa nocne kaxaowu U3 Aamb BbicOTa BOSHbI 3HAYUTENbHO

CHUMXaeTCA.




