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NOArOTOBKM MPOEKTOB M YYUTbIBAEM 3TOT PaKTOp
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mupy. Tbicaum npodpeccroHanos Bbibpasn nporpaMmmbl
MIKE pna pelueHna CNOXKHbIX KOMNAEKCHbIX 33434 B
TaKkux 0bnacTaAx, Kak MOAENIMPOBAHNUA MOPEN U
nobepexuii, pex, BOAOXPaHUNLL, FPYHTOBbIX BOA,
rOPOACKMX CeTel U ApYrux.
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MIKE URBAN

NHTerpupoBaHHOe

MIKE URBAN sBiseTtcs nporpammHbiMm obecneyeHnem ans

mogennposaHuna ropoaCckux BOAHbIX cetei, roe Havnbonee BaKHbIMM

MoZennpoBaHune
ropoAcKux ceTemn

napameTpamu s BbiIbopa Moaenun ABAAKTCA CTabUIbHOCTb U TMOBKOCTb B
paboTe, a Takke MHTerpauma c F’MC. MIKE URBAN oxeameieaem sce

20po0cKuUe 800Hble cemu, B TOM YUCAE - CETU BOAOCHAOKeHUS,
X036bITOBOM, LOKAEBOMN, a TaK»Ke obLLecnNaBHOM KaHaM3aumu.

MPUMEHEHWE MEHEXEP MOLE/IN

BOAOCHABKEHME

MODEL MANAGER aBnsetca 0CHOBHbIM
moaynem MIKE URBAN u copepxut
o6uyto 6a3y 1 YacTb MHCTPYMEHTOB /1A
610k08 BogooTseaeHus (CS) n
BogocHabskeHua (WD). B Hero BxoaaT Bce
PeAaKTopbl AN BBOAA aHHbIX, YTO
PacyeT noxapHbiX pacxogos n03B0/IAET BBOAMTb laHHble KaK O CeTAX
Pacyet KauecTBEHHbIX NoKasaTenemn KaHann3auum, Tak 1 o cetTax

BOAbI BOAOCHAabXeHUA, a TaKKe pefaKTopbl ANA
BOJOOTBEJEHUE BbINOJIHEHUA PacyEToB ceTei

PaspaboTka reHcxem BOZOCHabeHUs, 6e3 pacyéToB KayecTsa
060CHOBaHMWe NOAKNOUEHNA HOBbIX 8oAb! (WD-Tools).

abOHEHTOB M CTPOUTENLCTBA MODEL MANAGER o6ecneuunsaer:
A0NO/IHUTENbHbIX O4UCTHbIX yl'lpaBﬂeHVlE AaHHbIMKU ceteit

BOAOCHABXEHUE

Pa3spaboTka reHcxem

[JIMHaMMYecKuii aHaNn3 Pexmnmos
paboTbl ceTeit

BbiaBneHuve Y4YacCTKOB NpoTeYyeK B cetn, a
TaKxe pacyeT ruapoysapa

COOPYKEHUI BOAOCHA6KEeHWA, X036bITOBOM 1
o BbifiBNIEHME NPUYMH NepPenoHeHnsA [LO/1€BOIA KaHaNM3aLMK
ceTeit o [UC-pyHKUMOHAN: NONHOE ynpaBaeHue

rpapuyecKoit YacTbio, NoAKIYEeHe
KapT KaK B BEKTOPHOM, TaK 1 B
pactposBom popmare, BO3MOKHOCTU
TeMaTUYECKMX BbIGOPOK, MHCTPYMEHTbI
reokoAMpoBaHua

SWMMS5 n EPANET

MHCTpymeHT 06paboTku 1
npescTaBNeHUA pesyabTaTos
mogenuposaHua MIKE View

TpaccupoBKa cetn

OnTMmmsaums paboTbl cetn
BOAOOTBEAEHNA

MocTpoeHue 1 onTUmm3sauua
ynpasneHus B peasbHOM BpeMeHU
Onpep,eneHme 06beMOB 1 KayecTsa
CTOYHbIX BOA, NOCTYNaroWmx Ha
OUMCTHbIE COOPYXKEHUA N B PEKMU-
BOAOMNPUEMHUKN

MIKE URBAN MODEL MANAGER

Yrpanneise CeTEnnMM A0HHbMA SWMM €15, 3ne
[NR PACHETRE N0 ETORDR W NUBREROH KEHAMTIM EBANET i

Hed® KSPTE, BMIYLIMAILMN
CHETA CETER NOROCHaBEEHN

CS - RAINFALL-RUNOFF (wo-TooLs _________________|
BRICMIT HECKONKD MORENER PACUETA CTOKA ASTOMATWIECKAN KANMBRONK, PACHET
PORDCEOPY, B ToM e P e croson AP X PACIOACH, RN

KOB M ISARLTRALN BOZONCTREGNEHNS, OITAMMIALIAR 30K AARNEHIAR

€ YNETOM BETABLIMY OC8

C5 = PIPEFLOW

PaCHETHEE IHCTYMES T MOUSE 18 MIKE 1 ABTOMITHYECKHA [poais TRYG  [I0RTOCPOMHOE MORERIPOBAHMWE
€5 - CONTROL €S — POLLUTION TRANSPORT

FNPARAEHINE B DEANEHOM BPEMEH TARAMM TPICTIOET JarpaseIti s HaHOCOR

OBLERTAMM CETH BORCOTBEAEHIR, KIK HACOCH, AHETAY JAFPEIHEHI NOBEPXHOCTHOr CTOKE
SARUINO0A 1 D

20 OVERLAND FLOW €S — BIOLOGICAL PROCESSES

Ksaryecnmne W Gaonorrseckse Npouscon
Pacrnopesmsin Racnopoj, BIK/XTIK, Garre;

m HS
u 2D mopens croKa

MaTtemaTnyeckoi ocHOBOW Ans
rMAPaBANYECKUX PacyeToB ceTeit
BO/OCHAbXXeHUA ABNAIOTCA aNrOpUTM
EPANET ¥ MOLLHBIV BbIYMCAUTENBHBI
mexaHu3m DHI ana mogenunposaHua
nepexoAHbIX NpoLeccos. [laHHbIi nakeT
AOMOJIHEH U yCOBEPLIEHCTBOBaH
pefakTopammn 1 NOSHOCTbIO
nHTerpuposaH ¢ N'MC cuctemoit , uto
No3BOJIAET BbINONHUTL:

o CTaLMOHaPHbIA M AUHAMUYECKMIA pacyeT
CeTU AN1A aHaNM3a CyTOUHOTO,
HeJie/IbHOTO U/IU CE30HHOTO LKA
paboTbl cucTembl

MHTepaKT1BHOE peAaKTvpoBaHue
TOMO/IOMUM CETU - BBOZ, NepemelleHue,
pobasnexue, yaaneHue niobbix
3/1EMEHTOB ceTn

FeoKoAMpoBaHMe AaHHbIX O
BOAONOTPe6NEHUM, NPUBA3bIBAA UX K
y3N1aM 1 y4acTkam cetn

BCTPOEHHbI KOHTPO/Ib KOPPEKTHOCTN
nocTpPOeHNA Moaenu

PacyéT c y4ETOM MHOXKECTBEHHbIX
rpa¢ukos BogonoTpebneHna

Y4éT noTpebneHna B 3aBUCMMOCTN OT
Hanopa

Pa3nMyHble MeToapl onucaHua
rMApaBANYEecKOro CONpoTUBAEHUA
Onpepgenexne HanpasneHUa Te4eHUs
MeHegnxep cueHapues. PaboTa ceTn npu
Pa3NNYHBIX YCNOBUAX
BogonoTpebaeHuns, cpaBHeHne
pesy/bTaToB pacyeToB

YnpasneHue paboToit Hacocos,
3a/IBUXKEK U PErynaTopoB Ha OCHOBE
CYTOYHOTO pacnucaHma

LONONHUTENbHBIA MOAYNb
BOAOCHABXEHUA (WD-TOOLS):
Mogaynb KayecTsa BOAbI
AsToKannbpoBKa moaenmn

Hacocbl ¢ YacTOTHbIM peryanMposaHiem
PacyeT noxapHbIX pacxoAoB

MpaBuna ynpasBieHnsa peryampyowmmm
ycTpoiicTBamm

Pacyet rugpasaunyeckoro yaapa

BOAOOTBEAEHME

MHTETPALMA

MPEMMYLLECTBA

BbluncAUTENbHOM OCHOBOW MoAayneit
BOA00TBEAEHMA ABNAIOTCA anroputmbl DHI
MOUSE, MIKE 1D n SWMM.

CS-PIPEFLOW

Mogy/b NPoU3BOANT AMHAMUYECKNI
pacyeT Tpy6 v KaHanoB ceTn
BOA0OTBeeHNA. BratoyaeT 8 ceba
OnCcaHNe MHOXECTBa 3/1eMEHTOB U1
NpPOLLECCOB CeTU TaKMX, KakK:
MopenvposaHue KpUTUHECKUX U
CBEPXKPUTUYECKUX YCNOBUIA B YAaCTUYHO
3anNO/IHEHHbIX, 3aNO/IHEHHbIX 1
HanopHbIx TpyHax

JonrocpoyHoe moAenmpoBaHue;
Onucaxue CTaHAQPTHbIX U
HeCTaHAapPTHbIX NoNepeYHbIX CequMﬁ,
KON0A1LieB, OTCTOHWKOB, BOAOC/MBOB,
BOAONPUEMHUKOB, MOZIEIMPOBaHe U
ynpasneHunit paboToit Hacocos.

CS - CONTROL

YnpasneHue B peabHOM BpeMeHU
paboToit Hacocos, 3aABUKEK 1
perynaTopos Ha OCHOBE CyTOYHOTO
pacnucaHus.

CS - POLLUTION TRANSPORT

Mogaynb ANns MOAENMPOBAHNA XUMUYECKNX
1 BMONOTNYECKMX NPOLLECCOB B
KaHaNM3aLMOHHbIX U KOMBUHNPOBAHHbIX
cucTemax.

CS - ECO Lab

Bce acnekTbl KayecTsa BOAb,
pacTBOpeHHble BeLLecTBa 1
6uonormyeckue npoueccobl. Cm ctp. 20.

CS - RAINFALL RUNOFF

BkntouaeT B ceba TpM pasNnyHbIe Mogenu
pacyerta noBepxXHOCTHOTO CTOKa, B TOM
yucne Moay/b eaMHUYHOTO rnaporpada
(UHM), rugponoruueckuit moayib (NAM),
MOZAE/Ib HAaKOM/IEHUA BAArU IPYHTOM K
[LOX/eBOi CTOK U CHeroTasHue.

MIKE URBAN npegocrasnset apdekTnsHoe
peleHve ana obbeguHeHns 1D—
MO/e/IMPOBaHUA BOJOOTBEAEHNA C
APYTMMU MOAENAMM.

NMOBEPXHOCTHbII CTOK U
BOAOOTBEAEHUE

Bnaropaps AvHamuyeckomy
06beauHeHunto 1D 1 2D KOMMNOHEHTOB, Bbl
CMOXKeTe MOZIeNIMpPOBaTL rOPoACKMe
HaBOAHEHUA.

Cm. MIKE FLOOD Ha cTp. 26.

FPYHTOBbIE BOAbl U BOAOOTBEAEHUE
MocTpoeHue TouHOM MoAenu
[iBYCTOPOHHErO B3aMMOAEMCTBUA MEXAY
rPYHTOBbLIMM BOAAMM W TPYBamu no3sonuT
BbIYMC/INTL pasmep MHOUAbTPALUK, U
yTeyek.

Cm. MIKE SHE Ha cTp. 24.

WUHCTPYMEHTbI MIKE URBAN
UHcTtpymeHTbl MIKE URBAN ana
onNTMMM3aLMM PaboTbl CNeLManucTos
BKJIIOYAIOT:

« MeHepnxep cueHapues

MpoBepKa 1 UHTepRoAALUsA

HeA0CTaloWMX AaHHbIX
Bbigenenue BogocbopHbix bacceltHoB

MacwrabuposaHue moaenu cetn
FeokoaMpoBaHMe AaHHbIX O
BoAonoTpebieHnm, NpuBA3bIBaA UX K
y3/71aM 1 y4acTKam ceTn
MpeacTaBneHne pesynbTaTos
MOZe/IMPOBaHUA B BU/E CTAaTUUHbIX U
AHMMUPOBAHHbIX BPEMEHHbIX PAAOB,
npodwunein, KapT u Tabauu,.

MIKE URBAN—3TO yHMBEPCanbHbIN naket
ANA BCeX BU0B rOPOACKMX BOAHbIX 3a4au.
OH NOMOXKeT BaM YBE/IYUTb
3bdeKTMBHOCTL BROXKeHu B TUC 1
nporpammHble cpeacrsea.

Bce Heobxoaumble TMC-nnueH3um
BKJ/IIOYEHbI B MOCTaBIAEMYHO
nonb3osarento anueHsuo MIKE URBAN.

MIKE URBAN nonHOCTbIO pycudULMPOBaH.
Take cneupanncTbl B Poccum okasblBaoT
TEXHUYECKYI0 NOAAEPXKKY Ha PYCCKOM
A3blKe.

BHe 3aBucMmocTH oT Lenein
MCMNOAb30BaHMA MPOrpamMmmbl 1 TUNa
cO3J,aBaeMbIX BaMU Mo/ieNeit, Bce JaHHble
XpaHATCA B eAWHON 6ase nporpammbl.



WEST

MoaenvpoBsaHue
KaHa/IM3aLUMOHHbIX
OYUCTHbIX COOPYKEHUN

MPUMEHEHWE

WEST - MOLWWHBIN U YAO6HbIN NporpamMmMHbI/i KOMMEKC 417 AUHAMUYECKOro
MOAENNPOBAHUA NPOLLECCOB OYMUCTKN CTOKOB HA OYMCTHDBIX COOPYIKEHUAX U

APYrUX BUAAX CUCTEM, CBA3aHHbIX C Ka4ecTBOM BoAbl. OH 6bin pa3paboTaH
[AN15 ONepaToPOB, UHIKEHEPOB M NPOEKTUPOBLLMKOB, 3aMHTEPECOBAHHbIX B
n3yydeHnn GpU3nNYecKnUX, GUONOrMYECKMX NN XMMUYECKUX NPOLLECCOB Ha

OYUCTHbIX COOPYXKEHUAX.

MPUMEHEHUE

OCOBEHHOCTU

OLEHKA BAPUAHTOB

Mpu NPOEKTUPOBaHWUN MU MOAEPHM3ALUN
OYUCTHbIX coopymeHMﬁ BaXHO oueHunBaTb
pasNNYHbIE MPOEKTHbIE PeLeHNA C TOUKK
3peHuns NPOU3BOAUTENBHOCTYU U
3pdeKTMBHOCTM (Hanpumep, KayecTBo
OUMLLLEHHbIX CTOYHbIX BOJ, MHBECTULWIA 1
3KCNNYaTaLMOHHbIX PAaCXOA0B).
WHCTpymeHT AHanu3 cLeHapues No3BOUT
BbI6PATh HaUYYLIMIA BapPUAHT ANA
KOHKPEeTHOro npoekTa.

NPOLECC ONTUMU3ALIUN

YcoBepLeHcTBoBaHWE GYHKLMOHUPOBAHUA
OUMCTHBIX COOPYEHUI MOXKET NPUBECTM K
3HAUMUTENbHBIM NPEUMYLLLECTBAM B NiaHe
npoun3BOAUTENBHOCTU NpoLuecca, KavyecTsa
CTOYHbIX BOJ, @ TaK¥Ke K CHUXKEHUIO
9KCM/IyaTaLMOHHbIX PacXOA0B, Hanpumep,
Ana aspaunn. MHcTpymeHT OueHKa
napameTpoB Mo3BONAET NOA06PaTH
KOMBUHaLLMK YC0BUiA paboTbl 1
3KCnayaTauuu, KOTopble ONTUMUSUPYIOT
paboTy OUMCTHOTO COOPYKEHUA.

KAIMBPOBKA MOAENN

Kannbposka mogenu asnaetca
HEOTbeM/IEMOM YacTblo npouecca
paspabotku mogenu. Ons adpdeKkTnBHON
Ka/IMBPOBKM MOZENMN NPUMEHAIOTCA
cnepytowpme nHeTpymeHTol WEST:
JIoKanbHbIM ¥ 06LWKit aHanu3
YyBCTBMTE/IbHOCTM 1 OLEHKa NapameTpoB.

CTPATEIMA YNPABNEHUA U KOHTPONA

WEST no3sonseT co3aasatb rubkue
MOZe/I yNpaB/ieHus, a TakKe ABAETCA
MHCTPYMEHTOM BbI6Opa U OLLEHKMN
cTpaTeruii ynpasaeHus BnaoTb A0 UX
peanusauuu.

KOHTPOJIb 3A 9KCN/IYATALMEN U
YCTPAHEHMWE HEUCMPABHOCTEMN

KannbposaHHble MOZEN OUNUCTHBIX
COOPYXKEeHUIA MOTYT BbITb MCMONb30BaHbI
ANA NPOTHO3MPOBAHMA AMHAMUYECKUX
peakumnii Npy PasAnNyHbIX BapuaHTax,
BbIAB/IEHNA «Y3KUX MECT», @ TaKKe ANA
obyyeHna onepaTopos. NHCTPYMeHTbI
AHanus cueHapues u AHanus
HeonpeaeneHHocTu B nporpamme WEST
OYeHb NONE3HbI A7 NOHUMAHUA COMXKHbIX
NpOLLeCCOB, MPOUCXOAALMX Ha
coBpemeHHom OC.

HAYYHO-UCCNEQOBATE/IbCKUE PABOTbI

Mpy M3y4eHUM HOBbIX MOAXOA0B K OYUCTKE
CTOKOB pa3paboTunkam TpebyeTca
nporpaMmHoe cpe/iCcTBO, KOTopoe
ABNAETCA OAHOBPEMEHHO MMBKUM, YTOBbI
BHOCUTb HOBbIE 3/IEMEHTbI, MOAE/MN NN
[AaHHble, a TaKkKe BbICTPbIM, YTObbI
OLLeHNBaTb 6O/bLLIOE YMCIO BAPUAHTOB 3a
pasymHbiii nepuog spemeHu. WEST
noAxoAunT B 060MX Cy4anXx, 0 Yem
CBM/ETE/bCTBYET €ro NPUNOKeHNe
Pepaktop Mogenv ansa paspaboTtku
No/1b30BaTeNbCKUX BUBANOTEK Mogeneil.
TaKsKe eCTb BO3MOXKHOCTb UCMO/b30BaTL
WEST Ha HPC-komnbloTepax.

WUHTErPUPOBAHHBIE CUCTEMbI

KayecTso BoAbl MOXKET MOAENMPOBATLCA C
Y4eTOM B3aUMOCBA3M KaHA/IM3aLNOHHbIX
CeTel, OUYMCTHbIX COOPYIKEHUI 1 peK. ITo
BbINONHUMO MyTeM pa3paboTku
KOMM/IEKCHBIX MHTErPUPOBAHHbBIX
mopenei, KoTopble TpebytoT
COOTBETCTBYIOLLErO NPOrPaMMHOTO
obecrneyeHus - Takoro Kak
WESTforOPTIMIZATION.

DUIUYECKUE MOAENU

BydepHbie 1 WamoBble pesepsyapbl
AKTUBHBIN un (AS)

PasnnyHble OTCTOMHUKM
MHTerpupoBaHHble NAeHK1 akTUBHOTO
1na v nepemelyaemble 6UOpeaKTopbI
(IFAS, MBBR)

MecyaHble 1 KanenbHble GUbTPbI
PeaKkTopbl NeproAnYeckoro AencTema
(SBR)

Mem6paHHble 6uopeakTopsbl (MBR)
[ernapatauma ocagka

AHaspobHble npouecchl

o [1031pOBaHMe XMMUYECKMUX PeareHToB
[NesnHdekuns/obe3zapakmsarie
KoHTponnepsl v Talimepsl

BMOXUMUYECKUE MOLENTN

Mogenv aktusHoro una (ASM) # 1, 2, 28

n3

AHaspobHas moaenb nepepaboTku

(ADM) #1

AHaspobHaa MozieNb OKUCAEHNA

ammoHua (Anammox)

Mogenb BbI6poca NapHUKOBbIX ra3os

O6e33apaxuBaHue Boabl

EfnvHan cuctema ropoackoro
BogocHabxeHusa (IUWS)

Moaynun

Moaynun

MPEMMYLLECTBA

WESTforOPERATORS

fiBnAeTcA ynpoLeHHoM Bepcueit
nporpammbl WEST, orpaHuumnsatoLmica
CTaLMOHAPHBIM U AUHAMMUYECKUM
MoAennpoBaHuem, a Takxe 06bEKTUBHOW
OLLeHKOM A/17 pa3paboTku cxembl
OUMCTHBIX COOPYKEHUI, UCK/TIOYan
3N1eMeHTbl yNpasieHna moaenu.

WESTforDESIGN

3To0 paclmpeHHas Bepcua
WESTforOPERATORS, no3sonstowas
npoBoOAUTb ANHAMUYeCKoe U
CTalMOHapHOe MOAEIMPOBaHKE 1 pacyeTbl
Ana npoektnuposaHua OC. Kpome Toro,
Moaynb obecneunsaeT cosaaHne
rpaduyeckoit Mmogenu Ha ocHose
obwupHoit 6ubnnortekn. WESTforDESIGN
naeanbHO NOAXOAUT ANA NPOEKTUPOBAHUA
OUMCTHBIX COOPYKEHUI, KOrAa UMeeTcs
orpaHuyeHHbli 06beM JaHHbIX,
orpaHuMyYeHHoe Bpemsa U Heob6XoAMMOCTb
6bICTPO CPABHUTHL CLLEHAPUN.

WESTforOPTIMIZATION

370 nonHan sepcua nporpammbl WEST,
KoTopas no3BsosiAeT paspabaTbiBaTh Kak
6a3oBble MO/ (MCKIOUNTENIbHO Ha
0OCHOBE AMHAMMUYECKOro n CtaunmoHapHoro
MOZeNMpoBaHKA), a Takke bonee
C/IOXKHble MPOEKTbI C UCMO/Ib30BaHNEM
cneayoLWmMx UHCTpymeHTos WEST:
KasMbpoBKa MOAEe/ N, MPOTHO3
NPOU3BOAMUTE/IBHOCTM, ONTUMMU3ALUA
NPOLLECCOB OYMCTKM U UX OLLEHKa,
pa3spaboTKa cTpaTerm ynpasneHus u ap.

WESTforAUTOMATION

3ToT MOAY /b NO3BONAET pa3pabaTbiBaTh
no/1b30BaTe/IbCKUE MPUNOKEHNSA, KOTOPblE
MHTerpupytoTcsa ¢ cuctemoit SCADA n
6a3oit JaHHbIX. ITO ABAAETCA
CyLWeCcTBEHHbIM KOMNOHEHTOM ANA
PasBUTUA CNOKHON, UHAMBUAYANBHON
CUCTEMbI NOAAEPKKN NMPUHATUA peLeHuit
(DSS).

WESTHor- WESTlor- WESTler- WESTler-
DESIGR
WEST Application - -
* v
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v v
- -
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o
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YA06HbI U UHTYUTUBHO NOHATHbIN
rpaduyecknit nHTepdeiic nonb3osatensa
O6wupHan mogesbHan 6ubanoTteka

BesrpaHuyHas rmbKocTb ANA paspaboTku
VHAMBUAYANbHBIX MOAENel

MpocToTa npuMeHeHus cTpaTteruii
ynpaeneHus

MonHasn HacTpoiika Lenesbix GyHKLUIA

LLIMPOKMIt BbIGOP CTaTUHECKMUX
Kputepues

Pa3HO06pasHble MHCTPYMEHTbI
CLeHapveB, aHann3a YyBCTBUTEIBHOCTH,
aHanun3a HeonpeaeneHHOCTU U OUeHKN
napamerpos

VIHTErpaums ¢ BHeWHUMM
NPOrpaMmmHbIMU NpoAYKTaMun

BbicOKasa CKOPOCTb MOAENNPOBaHNA

BO3MOXHOCTb MPOMU3BOAUTL PacyeTbl Ha
HPC-komnbloTepax



CITY CADSS

Cucrema
ABTOMATM3UPOBAHHOIO
NPUHATUA pPeLleHn

MPUMEHEHWE

City CADSS— 3TO MOLUHbI U YyA06HbIA NPpOrpaMmHbIiA MaKeT gna pacyérta
ywep6b0B ¥ PUCKOB NPK 3aTOMIEHUM TOPOLOB M APYTUX Y4aCTKOB CyLIn
nog BAMSHUEM U3MEHEHMA KnumarTa. MosyyeHHble KapTbl yuepba n
PUCKOB MOXKHO MCMO/Ib30BATh KaK LLeHHbIV BKIAZ, B pacluMpeHune
BO3MOXXHOCTEN NNLL, NPUHUMAIOLLMX PeLleHns No BbIbopy BapnaHTOB

cmAaryeHuAa I'IOCI'Ie,qCTBMﬁ.

PELWWEHNA

OCOBEHHOCTU

City CADSS - 3T0 npunoxeHue, Kotopoe
paccymTbIBaeT 3aTpaTbl U PUCKK,
CBA3aHHbIE C HABOAHEHWAMMU U3-3a
NOBbILIEHNA YPOBHA MOPA 1/Unn
IKCTPemMaibHbIX OCaAKOB.

PU1CKM paccumnTbiBatoTCA ANA PasHbIX
nepuoAoB MOBTOPAEMOCTU NaBOAKOB Ha
OCHOBE BbIMMC/IEHHBIX KapT 3aTOMNeHui
(rny6uHbI, CKOPOCTEN TeYEHUA UK
NPOAOMKUTENIBHOCTU CTOAHUA BOAbI) U
COOTHOLWEHUI ry6rHa / CTOMMOCTb.

NHbopmauusa o6 ywepbe n puckax ot
HaBOJHEHUI Janee UCTONb3yeTCA B
¢MHAHCOBbIX OLLEHKaX /1A 060CHOBaHWA
peweHua No agantaunn K HaBoAHEHUAM U
yNpaBaeHu1Io pUcKamu.

NPUMEHEHUE

City CADSS oxBaTbIBaeT LUMPOKUIA CNEKTP
obnacTeil NPUMEHEHNA, TaKMX Kak:

AHanu3 ropoACKUX HaBOAHEHWI

OueHKa pucKa

MnaHWpoBaHMe mep Mo aganTaumm K
M3MeHeHMIo KNMmaTa

Bopb6a ¢ HaBoAHEHWUAMM

MnaHnpoBaHWe Ha ciyyait
YpesBblYaiHbIX CUTYaLWiA

MyHULUNAAUTETbI, KOMMYHa bHbIE
cny6bl UM aBapUIMHO-CNacaTenbHble
TPYNMbl HYXXAAIOTCA B YJ06HOM, HO
MOLLHOM UHCTPYMEHTE /117 OLLEHKN U
AOKYMEHTUPOBaHMA nocnep,cmvlﬁ
HaBOAHEHWIA.

OCHOBHbIE OCOBEHHOCTU
MonHoueHHasA: oTAeNbHaA nporpamma
ot DHI

Ha M'C ocHoBe: ucnonb3yeT AaHHble
'MC npu BbINONHEHWM PacyeToB U
BU3yanusaumu / npeactaBneHms
pesynbTaToB

Tunosaa: Micnonb3yet B KayecTse
BXOAHBIX J IX PacnpocTpaHeHHb
UMbl daitnos

.

.

Apantupyemas: Npepnaraet
HacCTpanBaemble MeTo/bl ANA pacyeTa
$uHaHcosoro yuwepba.
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Ha Kapmax u

OCHOBHbIE GYHKLMW NPUNOKEHNS
nepeyvyncneHbl HUXKe:

BusyanbHOe NpeAcTasieHne Ha OCHOBe
mc

MpocToit ANA NOHUMaHWA pabounii
npouecc

MopaepxnBaeT pasanyHbie GopmaTbl
KapT HaBogHeHwi (dfs2, dfsu, ascii, shp)
Kpusble ywepba moryT 6biTb
onpezeneHbl Kak OTHOWEHWUA rnybuHa/
CTOUMOCTb, CKOPOCTb/CTOMMOCTb 1
MPOAOIKUTEILHOCTB/CTOMMOCTD
PacyeT NpAMOro 1 KOCBEHHOTO
matepuansHoro yuwepba u pucka
HaBOJHEeHUA

OueHKa yuiepba 1 pUCKOB Ha ypoBHe
OTAe/bHbIX aKTUBOB AW ANA GO/bLLNX
nnowagaen

B03MOXHOCTb CO06LLATh O NOTEPAX B
OTAe/bHbIX COBBITUAX U / Un
CpefHeroAoBbIX NoTepaAx

3KcnopT pe3ynbTaTtos B daiinbl Excel n
Shape

MpocmoTp noTepw BbIGPaHHOTO pecypca
B Google MnaHeta 3emns

Mogenutecb MofeNbIo C A4pyrimu
nosb30BaTeNAMM UK OCTaBbTE ee
npvBaTHOM

MoasepKnBaeT pasanyHble CTaHAAPTbI

| Damage[ 1000 EUR) Tk

— P —at P
101 - 500 ¢ v FRu% B4
=500.01 - 1,000 ¥ [~ s B

1,000.01 - 5.000 RH S Fte

- 5000 e A 2 3

DHI WATERNET ADVISOR

DHI WaterNet Advisor - 3To moLHoe 1 yaobHoe Beb-npunoxeHue ans
oTobpaxkeHnsa cnoes moaenn EPANET, peiaKTUPOBaHNUA AaHHbIX
MOZeNN, HAaCTPOMKM CLEHApMEB, a TaKKe 3amycKa U oTobpakeHus
pesynbTaTtoB MoZenu. Bbl MoXKeTe NoNy4nTb K HeMy JOCTYM C MOMOLLbIO
Beb6-6pay3epa Ha N0HOM yCTPONCTBE, HANPMMEP HA HACTO/IbHOM
KomMbtoTepe uau HoyToyKe (paboTatowem Ha Microsoft Windows, Apple
VAW APYTUX ONEPaLMOHHbIX CUCTEMAX), @ TaK¥Ke Ha CMapThOoHax uam

MoaenvpoBaHue
BOJOCHabXeHusa U1
npeacTaBaeHne
pe3ynbTaToB B BEO-
bpaysepe

MPUMEHEHWE

nnaHweTax.

PELWEHWA

OCOBEHHOCTU

MonyunTe oTBETHI Y CebA Noa, pyKoit ¢
nomoLupbio Beb-npunoxkerns DHI WaterNet
Advisor. Ecav Bbl paboTaeTe ¢ ceTbio
BOAOCHabXeHWA, Bam MoryT BbITb
3HaKOMbI Cieayoume nosceagHeBHble
npobnembl:

[fie UCTOYHMK NpOTEYKM TPYObI?

MoskeT nm ceTb obecneunts
[l0CTaTO4HOE AaB/ieHne A/ HOBOTO
KUN0ro paoHa?

CKO/IbKO BOAbI MOXET MOCTaBNATb
KOHKPETHbI NOXKapHbIi ruapaHT?

3TV 1 MHOTWe Apyrve Npo6aembl H4acTo
TpebytoT bbicTporo oteeTa. Yo ec/in 6biy
Bac b6bina BcA Heobxoanmas nHdopmaums,
rae 6bl Bbl HU HaXOANUANCH?

C DHI WaterNet Advisor Bbl moxeTe
NOJIy4MTb JOCTYM K CBOMM
TMAPaBIMYECKUM MOZENAM U NOAYUYUTL
Heme//1eHHbIe OTBETbI BCEro HECKOIbKUMM
WeNYKaMmm Mblln Ha NaaHweTe,
cmapThoHe, HOYTBYKE UK HACTONIbHOM
KomnbloTepe.

MPUMEHEHME

[eHepanbHoe NnaHWpoBaHue u
o6HOBNEHME CUCTEMbI

OnNTUMU3aLMA JaBaeHUs
AHaNU3 1 yMeHbLLIEHWE yTeveK

Pacuet pacxopa Boabl Ha
noXapoTylieHne
MnaHWpoBaHWe OTK/IOYeHN
Mporpammbl NPOMbIBKM

AHanwus 3arpasHuTenei

OLI,EHKS PWCKOB CBA3aHHbIX C Ka4ecTsom
BOAbI

AHa/N13 TPACCUPOBKM N3 HECKObKUX
WUCTOYHUKOB

MHorve onepaTtopbl BOAOKaHaN0B UK
aBapuitHo-cnacaTesibHble rpynnbl 3aBUCAT
OT CNeLVanncToB 1A NOAYYEHUA AaHHbIX C
rMapaBaAMYeckux moaenei
BOJ0MNPOBO/HON CeTW. ITOT NpoLecc
3ameAiAeT NPOoLEcc NPUHATUA PeLUEHN,
OTK/Na/bIBaeT BbINONHEHME 3a4aHNIi N
B/IMAET HAa KOHEYHbI pe3ynbTarT.

MpeacTasbTe cebe Be6-npunokeHue,
KOTOpOe No3BOAAET BaM NPUHUMATL 6onee
KayecTBeHHble 1 BbICTpble pelleHna 1 Ana
KOTOPOro He TpebytoTcA HUKaKmne
cneupanbHble 3HaHWA. BOT ero ocHOBHble
ocobeHHoOCTH:

MrHOBEHHbI AOCTYN K BalWUM
rmapasanyeckum moaenam

He TpebyeTca cneupanbHbIx 3HaHU
PabotaeT rge yrogHo

o OHNalH KOHTPONb

DHI WaterNet Advisor no3sonaet Bam
paboTtatb ¢ ntoboit moaensto MIKE URBAN
WD (Water Distribution) uavn EPANET B
Internet Explorer.

MOXHO OTKPbITb N1t06YI0 a3y reofaHHbIX
Mozenu, oTobpasnuTb cogepxumoe
MOZe/IN, UCNOAb3YA NpesonpeaeneHHble
€101, 1 OTPeAAKTUPOBATL JaHHbIe
MO N, Ucnosb3ya Nioboit ns
MHCTPYMEHTOB peflaKTUpOBaHWA,
3anyLeHHbIX B MOAEIMPOBaHNUM Ha OCHOBE
EPANET.

Bbl TaK!Ke MOXeTe 3arpysKaTb pesy/ibTaTbl
MOZENMPOBaHUA 1 0TOBPasKaTh UX B BUAE
KapTbl, CO34aBaTb TeMaTU4YECKUE KapTbl,
oToBpaaTb BpeMeHHbIE A,
npocmaTpusaTb U aHUMMUPOBATb
pe3ynbTaTbl B COOTBETCTBUU C

YMPABNIEHVE MOAENBIO
Cospatb, pefjakTMpoBaTh U yAanuTb
moAenb

[o6asuTb ntoboit daitn MIKE URBAN
WD unun EPANET

[o6asuts TNC-com

Mopenutecb Mofenblo € Apyrumm
noab30BaTENAMM UM OCTaBbTE ee
npuBaTHOA.

YMNPABNEHME CLEHAPUEM

« Co3paTb, peflakTMpPOBaThb U yAan1TL
cueHapui

« [lenuTeck cueHapuem c Apyrumu
No/1b30BaTENAMM U/IM OCTaBbTE ero
NpuBaTHbIM.

r'MAPABIMYECKOE MOAENMPOBAHUE

« PegaktupoBaHue (pesepsyapbl 1
€MKOCTH, TPy6bl, HACOChI, 3aJBUXKKH,
y3noBble BogonotpebaeHuns)

o [MAPaBANYECKUI aHanU3
(cTaunoHapHbIN U AMHAMUYECKUI
pacuer)

« Pacuet pacxofa Boapl Ha
noXapoTyLueHue

« AHanM3 NpomnycKHOIt CnocobHOCTH ceTn

« AHanu3 3acToes BOAb!

o AHanM3 NocTynneHns Boabl K aboHeHTy
B CUCTEME U3 HECKO/IbKUX UCTOYHWUKOB

o AHanu3 3arpAasHeHus

« CMbIB 3arpsAsHeHUi

« OHnaiiH aHanus (moxet notpebosaTtbea
[0MONHUTEIbHOE NPOrpamMmmMHoe
obecneyeHue).

MPEACTAB/IEHUE PE3Y/IBTATOB

o KapTbl

« WNHbopmaLmoHHbIii Gpaysep

« BpemeHHble pagpl.




OKEAHDbI, MOPA, O3EPA

[eATenbHOCTb YeN0OBEKA, CBA3AHHAA C
MCMoNb30BaHNEM MOPCKMX pecype =
CTaHOBUTCA Bce 6onee NHTEHCUBHO .
TaKMX CEKTOpPAX KaK TPaHCMopT, R SN
3HepreTMKa U akBaKybTypa.
C Bo3pacTtaHuem crnpoca Ha npubpexHole e
pecypcbl TpebyloTcA nepenoBble 3HAHMA U

TEXHOJIOTMW ON1A aHAaAN3a U NOUCKA
ONTMMa/IbHbIX PELLUEHUN. :

Hawwu peweHna gna matemaTtuyeckoro 3 - -

mogennposaHuma DHI asnstoTca o ' - _
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MIKE 21

2D mogenupoBaHue
Mopei, o3ep 1
BOLOXPAHUAMLL,

MPUMEHEHWE

MIKE 21 Ha cerofHALWHNUIA AeHb ABNAETCA Hanbonee yHUBEPCaibHbIM
WMHCTPYMEHTOM A1 MOAENNPOBAHNA OTKPbITbIX BOAHbIX MPOCTPAHCTB.
Ecnn Bam Heobxoaumo mogenvupoBatb GpUMYECKUe, XMMUYECKUE NN
6uonormyeckme npoueccbl B NpUBpPeKHbIX UM MOPCKUX paiioHax,
MIKE 21, 6e3yc/ni0BHO, MMeeT Bce HEOBXOAMMbIE MHCTPYMEHTbI.

BO3MOXHOCTU PACHETA

Moaynu

OCHOBHble BO3MOXHble MPUMEHeHUs
nporpaMmmHoro komnsekca MIKE 21:

3aTonneHus NpubpPexHbIX PaioHOB 1
npeaynpexaeHue WTOPMOBbIX HAarOHOB

MopennposaHne peyHblx MOTOKOB U
3aTOMN/IeHNs TepPUTOPUM

MoAroToBKa UCXOAHbIX AaHHbIX U
nocneayowan oLeHKa NPOeKTHbIX
peLeHnii 4NA CTPOUTeNbCTBA U
PEKOHCTPYKLMKU NPUBPENKHBIX 1
MOPCKMX COOPYKEHWI, B TOM uncne
COOpYsKeHWt HedTe- 1 razofo6bium

I'eHepau,m M aHanu3 Te4eHuit 1 BONH

TpaHCMOPT HAHOCOB 1 NepeHoC
npumecei B pekax 1 Mopsax

ONTUMW3ALMA PACNONOKEHNS MOPTOB U
NPUBPENRHBIX 3ALUTHBIX COOPYKEHMIA

OXﬂa)KAeHVIQ nonpecHeHue oAbl

JKonornyeckoe mogennposaHue.

14

MIKE 21 npeacTaBnaet cnegytouime
$opmaTbl MOAEIMPOBaHNA:

MpamoyronbHas ceTka (Single Grid)-
KNaccuyeckan NPAMOYroNbHaA Mogenb,
npocTas B HacTpoiike

BnoxkeHHasa NPAMOYrosibHasa ceTka
(Multiple Grids) - agHamuyeckas
B/I0OXKEHHaA NPAMOYroaibHaa moaesib ¢
BO3MOHOCTbIO MEHATb paspelleHne
ceTkn

MNpoussonbHan cetka (Flexible Mesh)-
MaKcuMmasibHas rmbKoCTb Aana Toro,
YTOBbl MEHATL paspeLleHne CeTKU.

MAPANIENIbHBIE BbIYUC/IEHUA

Bce ceTku noaaepuBatoT napanienbHble
BbluMcneHna. HaumHaa ¢ sepcum 2012,
ANA NPOU3BO/IbHOMN CETKM AOCTYNHO
BbINO/IHEHWE PaCcYeToB Ha
BbICOKOMNPOU3BOAUTE/IbHBIX KOMMblOTEPaX
(HPC) kak Ha 6a3e Windows, Tak u Linux.

UCNOJIb3OBAHUE TPAGUYECKUX
MPOLECCOPOB

B MIKE 21 FM BO3MOHO MCNONb30BaHNE
rpaduyeckoro npoueccopa GPU ana
YBE/IMUEHWUA CKOPOCTU MOLENNPOBAHMA.

Speedup factor

400x

300x

Example of speedup tests.

MIKE 21 umeeTt MOAYNbHYIO CTPYKTYPY. Bbl
MOKeTe NPMoBPEeCcTU UMEHHO TO, YTO Bam
Hy»HO. OnncaHue 1 061acTV NpUMeHeHNA
Ka)XX[,0ro Mogyns:

PP - MPE - U NOCTANPOLLECCUHT

Mopgynb PP npeanaraet MHTErpupoBaHHYO
cpegly paboTbl, obecneunsalioLLyto BBOA,
AaHHbIX, aHanu3 U npeacrasneHne
pesy/bTaToB MOAEMPOBAHUA.

HD - TMAPOAUHAMUKA
FmapoanHaMUYecKnit Moaynb ABAseTCA
OCHOBHbIM moaynem B nakete MIKE 21.
rmapoanHammnyeckunin moaynib
mopenupyet konebaHua ypoBHei BoAbl,
CKOPOCTM M pacxoAbl B 3aBUCMMOCTU OT
pasNnyHbIX GaKTOPOB BAUAHMA B peKax,
KaHanax, o3epax, 3CTyapuax, NPUBPEXHbIX
30Hax Mopen.

AD - AABEKLINA-AUCNEPCUA
MogenupyeT dpusmnyeckme npoLeccol
pacnpocTpaHeHWA PacTBOPEHHOTO
BelyecTsa. TUNMYHbIE NPUMEHEHUA
MOAYNA - PELMPKYNALUA OXNAKAAEMON
BO/bl U U3y4eHWe IBONIOLMM KayecTsa
BO/bl.

WHTETPUPOBAHHOE MOAE/IMPOBAHUE
FM ceTk1 06beIMHAIOT pacyeTbl BOJHOBbIX
ABNEHWNIA, TMAPOAMHAMUKM, TPAHCMopTa
HaHOCOB B eAUHYI0 AUHAMUNYHYIO
MOPGONOTrNYECKy0 MOZENb.

Large madels /

Small models -

Number of CPUs

200 ChUs 300 CAUs

Moaynun

Moaynun

MPEMMYLLECTBA

Cnepytowme moaynm MIKE 21
npejHasHavyeHbl 4Na MOAENMPOBaHNA
TPaHCMopTa HaHOCOB M Ka4yecTBa BObl.

ST - NECYAHbIE HAHOCbI

PacwnpeHHas moaenb nepeHoca necka.
Mcnonbsyetca Ana mopponornyeckoi
ONTUMM3ALIMM PACMIONOKEHUA MOPTOBbIX
COOPYKEHWI U CXeMbl BO3AENCTBUA
6eperoykpenuTe/ibHbIX MeponpUATHIA.

MT - TPAHCMOPT FPA3EBbIX
OBPA30BAHUI

Mozy/ib onucbIBaeT 3po3suto, TPAHCMOPT 1
OT/IOXKEHUE CBA3HbIX HAHOCOB (rpA3b, cop,
T/IMHWCTbIE BELL,ECTBa) N0/, BO3AeicTBNEM
BOJIH U TEUEHUIA.

PT - PACTBOPEHHbIE U B3BELLEHHbBIE
BELLIECTBA

OnucbIBaeT TPAHCMOPT M PacTBOPEHUE
B3BELWEHHbIX BELWEeCTB, BKAYana
OT/NOKEHNUA.

SM—MOP®O/IOMUA NMOBEPEXUIA

Komb6uHauua 2D MOAENN BOJIH U TEYEHWI
C ynpoLeHHoin Mopdonornyeckoit
MoAenbto ANAa TO4HOro MoaennpoBaHna
pa3suTuA beperosoit AMHUK B 2D.

OS - AHAZIU3 PA3/INBOB HE®TU
NmunTupyet pacnpocTpaHeHue n
pasfioKeHne B3BeLeHHbIX BELLECTB 1
MCNO/b3YeTCA 417 MOAENMPOBAHUA
pasnnBoB HedpTeNPOAYKTOB.

ECO LAB - 3KO/IOTMYECKOE
MOJENNPOBAHUE

YucnenHan nabopatopusa Ana
MOAeNnnpoBaHNA KayecTsa BoAbl U
3KONIOrn4ecknx napameTpos. Cm. ctp. 20.

ABM LAB - MO/IE/Ib MOABOAHOMN
®/10Pbl U PAYHbI
YucneHHas nabopatopusa MOAENUPOBaHUA

ANA rmapobronornyeckmnx 3agad. Cm. crp.
19.

Mopaynu MIKE 21, npegHasHaueHHble ana
MO/Z,e/IMPOBaHNA BOHOBbIX ABEHUIA.

SW - CMEKTPA/IbHbIA MOAY/Ib
BETPOBbIX BOJIH B OTKPbITOM MOPE
OnwucbiBaeT obpasosaHme, pocT,
paspyLueHune u TpaHcGopMaLLMIO BOMH BO
BPEMEHU 1 NPOCTPAHCTBE B 3aBUCUMOCTH
OT BETPOBbIX MOJIEVA.

PMS - NAPABO/IMMECKUE YPABHEHUA
DONA AKBATOPUIA C NONI0TMMU
CKNOHAMU

JInHelHaa moaens andpakumm
NPeNOMNEHUA JNA N3YYEHNA ABUKEHUA
BOJIH B OTKPbITbIX MPUBPEXKHBIX 30HAX.
EMS - /1/IMNTUMECKUE YPABHEHUA
[LNA AKBATOPWUIA C MONIOTUMU
CKNOHAMU

JddeKkTMBHAA MOAENb ANA U3YYEHNA
BO/IHOBbIX MOBbILIEHNII YPOBHA B raBaHAX 1
HeboNbLWNX NPUBPENKHbIX 30HAX.

BW - MOAY/1b BOJIH NO MOAENU
BYCCUHECKA

VIHCTPYMEHT ANA UCCNeA0BaHMUA U aHannsa
BO/IHOBbIX BO3MYLLLEHUI B MOPTaX, raBaHAX
1 NpubpexHbIX paioHax. fiBasetca
Hanbonee paspaboTaHHbIM BOJIHOBbIM
mogaynem B nakete MIKE 21.
CNEUMANBHBIE UHCTPYMEHTbI MIKE 21
UHctpymenTtbl MIKE 21 ana ontumusaumm
paboTbl CeLWanncToB BK/OYALOT:
[nob6anbHble AaHHble O MPUUBaX,
WHCTPYMEHTbI ANA U aHan3a u
NpOrHO3MpOoBaHNA

MIKE by DHI Peaaktop U3meHeHus
Knumata

AHanun3 GopmMMpoOBaHUA LIUKIOHOB U
BETPOB Ha OCHOBE KapT AaB/eHnA
CoBpeMmeHHble reHepaTopsbl 1
peAaKTopbl CeTOK

YA06HbIE MHCTPYMEHTbI AN
npeAcTaBNeHUA pesynbTaTos
MOAEMpoBaHUA

NnTepdeiic APl ana uteHua u
n3meHeHua dpaiinos B popmate MIKE 21.

MIKE 21—nposepeHHas TexHonorua. Hu
0/1HO NPOrpamMMHOE pelleHue He
MCNONb3YeTCA TaK WHUPOKO ANA
BbIMNO/IHEHUA NPOEKTOB B MOPCKUX U
npubpeKHbIX 30Hax Kak MIKE 21.

Peuent ycnexa MIKE 21 npocrt: oH
npefocTaBaseT noab3oBaTento
MaKCMMYM rMBKOCTH, BbICOKYIO
NPOAYKTUBHOCTb U a6CONIOTHYIO
YBEPEHHOCTb B pe3y/ibTare.

MIKE 21 npeacrasnset co60oit HAMHOro
60/1blLe, YeM NPOCTO UHCTPYMEHT ANA
Balero npoekTa. 3TOT NPOAYKT
cemeiictBa MIKE, saput Bam Bce
npevmyLLecTsa NporpaMmmHoro
obecneveHus MIKE:

Kan noga,

perynsapHbie Kypcbl 06yueHus, AocTyn K
YHUKanbHbIM HOy-Xxay DHI B nto60i1 Touke
Mupa.

MIKE 21 copepX1T MHOKecTBO
NepBOK/NACCHbIX UHCTPYMEHTOB,
obner mogenup

MIKE C-kapta u Mike ANIMATOR PLUS
MIKE C-Map npepgnaraet mogenu
6aTumeTpuu, 6bICTPO U NIETKO CO3AaHHbBIE
13 6a3bl AaHHbIX 31EKTPOHHbIX KapT. Mike
ANIMATOR PLUS npespauyaet
pesynbratbl moaenu 8 3D-
BupeonpeseHTauun. O6a npunoxkeHus
6ecnnarHbl M AOCTYMHbI, €C/IN Y Bac ecTb
AelicTByIOWEE COrNalEeHNe O CEPBUCHOM
o6cnyxusanun (SMA) ansa umeroweiica
NLEH3UU.



MIKE 3

3D mogenupoBaHue
Mopen n nobepexuii

MPUMEHEHWE

MIKE 3 npepocTaBnfeT UHCTPYMEHTbl mogenmposaHua ana 3D
OnucaHuUA BOAHbIX MOTOKOB, a TaK)Ke HAaHOCOB M KavyecTBa BOAbl B HUX.
Bo Bcem mupe MIKE 3 umpoko UsBecTeH Kak npMmep BblCOYaNLLNX
CTaHAAPTOB B 3KONIOTMYECKUX UCCIef0BaHUAX.

BO3MOKHOCTU PACHETA

Moaynu

34ecb onuMcaHa b Masias 4acTb U3
BO3MOXKHocTel MIKE 3.

MIKE 3 ngeanbHo noaxoamt ans:

o OueHKa rugporpaduyeckux ycnosuit ona
MPOEKTUPOBaHUSA, CTPOUTE/ILCTBA U
3KCNNyaTaLum COOPYXKEHUI Ha BOAHbIX
obbekTax

MpubpexHble 1 okeaHorpaduyeckne
nccnenosaHnA LUMPKyNaumm, Bka4vasa
TOYHYHO AUHAMWUKY HAHOCOB
OnTUmmM3aLmm cbpoca CTOUHbIX BOS,
Terna0BOro 3arpAsHeHNs

o OueHKa 3KO/IOTMYECKOro BO3elicTBnA
MOPCKOM MHPPACTPYKTYpbI
SKonoruyeckoe mogenvpoBaHue
BK/IIOYaA ONTUMMU3ALMIO CUCTEM
aKBaKyNbTypbl

MmapoavHamuKa 1 3Kkonorusa osep
MpubpexHble N MOPCKMEe NPOEKTbI
BOCCTaHOBNEHWUA 6eperosoit IMHUK
AHanus n ONTUMM3ALNA ONpecHeHnA

BO/bI

3-in-1

y i nakem 3-8-1 8ce mpu
muna pacyemHsix cCemox.

MIKE 3 npepocTasnaet cnegytowme
BapWaHTbl MOAENNPOBAHUA:
MpAmoyronbHas ceTka - Knaccuyeckasn
NPAMO/MHeHaA MoZe/b NPOCTan B
HacTpoiike

BnoxkeHHasn NPAMOYronbHasa ceTKa -
ZMHaMWYecKan BNOKEHHaA
NPAMOYro/ibHasA CETKa C BO3MOMHOCTbIO
M3MEHATb paspeleHune obnactei
MpousBo/bHaA ceTKa - MakcMmMasbHas
rMBKOCTb U3MEHEHUSA paspeweHnn cCeTkn

NPAMOYTO/IbHASA (SINGLE GRID) 1
B/IOKEHHAA NPAMOYIO/IbHAA
(MULTIPLE GRID) CETKMU
XapaKTepucTuku:

BoaHble AYeliKM MMEIOT KBaZpaTHYO
¢dopmy ¢ 3agaHHbIMK No/Ib30BaTENEM
pasmepamu

MpocToe 3agaHne

MpocToit 06MeH AaHHbIMU C APYTUMM
mogenamu n N’cC-cuctemamm
Pasmepbl 3/1emMeHTa onpeaenarTca
MOZEeMpyeMbIM 06bEKTOM

MpocTas HaBUraUMA U 4eMOHCTpaLua
pesy/bTaToB

MAPANNENbHbBIE BbIYUCNEHUA

Bce FM 1 SG Bepcuu nogaepskumsatot
napansesibHble BblYUCAeHNA. PacyeTbl B
MpownssonbHo ceTke (FM)
AEMOHCTPUPYIOT HaUNYYLWLKI pe3ynbTaT
npu napannenbHblX BbIYUC/IEHUAX,
NPOBOAVNMbIX TaKKe Ha
BbICOKOMPOM3BOANTE IbHbBIX KOMMbIOTEPAX
(HPC), Takske Ha 6a3e Linux.

Takske ana NMpousBOAbHOMN CETKN
AOCTYMHO UCMONb30BaHMe rpaduyeckmnx
npoueccopos (GPU), uto gaet
CyLeCTBEHHOE yBeIMYeHNe CKOPOCTH
pacueTos.

MIKE 3 umeeT MOAYNbHYIO CTPYKTYPY U Bbl
npuobperaerte ToNbKO Heobxoaumoe. OH
BK/IIOYAET B cebA WWMPOKKMIA pag moaynei,
NO3BO/IAIOLMX CO3AaTb aZjanTMPOBaHHYIO
MOAeNbHYIO CXxemy AN1A Bawunx
IKONI0TUYEeCKnxX MCC}'Ie,D,OBaHMI;I U nsyyvyeHua
OKpy»KatoLLeit cpeapbl.

PP - MPE - U MNOCTMPOLLECCUHT
Mogynb PP npeanaraeT MHTErpupoBaHHyO
cpely paboTbl, 06ecneunsalioLLyto nerkui
BBOJ, laHHbIX, aHa/M3 U Npe/CcTaBaeHne
pesy/bTaToB MOAENMPOBAHUA.

Ecnuny Bac yxe ecTb NporpaMmHblit
komnnekc MIKE 21, Bam He HyKHO byaeT
npuobpeTaTh ele oanH Moaynb PP ana
MIKE 3 - oH y)Ke byaeT ycTaHOB/EH Ha
KoMMbloTepe.

HD - TMOAPOAUHAMMUKA
MapoANHaMUYecKUit MoayNb ABAAETCA
OCHOBHbIM Mmoaynem B nakete MIKE 3.
TMAapoAvHaMUYeckuii Moy b
mozenmpyeT konebaHua ypoBHeit BoAbl U
pacxo/0B B 3aBUCMMOCTY OT PasNNYHbIX
BO3/eicTBYOWMX GaKTOPOB B peKax,
KaHanax, 03epax, 3CTyapuAX, NPUBPeMHbIX
30Hax Mopei.

AD - AIBEKLIMA-AUCTNIEPCUA
Mogenupyet pusnyeckue npoLecch
pacnpocTpaHeHNs pacTBOPEHHOTO
BewecTsa. TunuyHble npumeHeHunAa
MOAYNA - PELMPKYNALUA OXNAKAAEMON
BOZbI U U3YHEHWE IBOMIIOLMN KayecTsa
BOZbI.

ABM LAB -MO/ZIE/IMPOBAHUE

ABM Lab - 310 uncneHHas nabopatopus
ANAa moaennpoBaHna LMKN0B
KU3HEAeATeNbHOCTM BOAHbIX OPraHM3MoB
C yqéTOM ux nopeaeHuA, COCTOAHMNA U
oKpyKatoLelt cpegpl. Cm. cTp.18

UAS- PACHET NOABOAHOM AKYCTUKU
3TOT MOAYNb NpeanaraeT MoAeNnpoBaHne
pacnpocTpaHeHus NoABOAHOTO Wyma OT
Pas/IMYHbIX BUAOB LEATENBHOCTH YenoBeKa

Moaynun

Moaynun

MPEMMYLLECTBA

Cnepytowme moaynun MIKE 3
npejHasHavyeHbl 4Na MOAENMPOBaHNA
TPaHCMopTa HaHOCOB M Ka4yecTBa BObl.

ST - TPAHCNOPT MECYAHbIX HAHOCOB
YcoBeplueHCTBOBaHHbI MOay b
TpaHcnopTa necyaHbix HaHocos u3 MIKE 21
6bin nepereceH B MIKE 3 v cBAsaH ¢ 3D
rmapoavHamuyeckoit mogensto. MIKE 3
BK/IIOYAET B cebA ABe onuun ana
n3sneyeHuna nHpopmaumm us 2D B 3D
Mozenb. ITO PaclIMpPAET BO3MOXKHOCTU
MCMONb30BaHUA MOAYNA B AaNbHeliLlem.

MT - TPAHCMOPT P3A3EBbIX
OBPA30BAHUN

Mogy/ib onuUcbIBaeT 3po3uto, TPAHCMOPT 1
OT/IOKEHUe CBA3HbIX HAHOCOB (rpA3b, Cop,
T/IMHWCTbIE BELLECTBa) N0/, BO3AeiCcTBUEM
BOJIH U TEUEHUIA.

PT - PACTBOPEHHbIE U B3BELLEHHbIE
BELLIECTBA

OnucbIBaeT pasmble, TPAHCMOPT 1
OTNOXKEHME B3BELUEHHbIX YacTuL, 1
PacTBOPEHHbIX BELLECTB.

WFM - BOJIHbI

HoBeMWMit UHCTPYMEHT C rMBKOI ceTKomn
ANA MOAENNPOBaAHNA KUHEMATUKN
HEe/IMHEHBIX AVCeprupyloLmx BoH 6e3
orpaHuyeHunii no rnybuHe B obnactu
mogzenuposaHua. Obnapas
NPEeBOCXOAHbLIMM BO3MOXHOCTAMM pacyéTa
3aTON/IEHNA N OCYLUEHUA, UHCTPYMEHT
UCKNOYNTEIbHO XOPOLWO CnpaBaaeTca c
13y4eH1em NpoLLeccoB pasroHa BOJIH 1
nepesmBamu B NPUBPEXKHbBIX paitoHax.

FEHEPATOP FPAHUYHbBIX YC/TOBUM
Co3/aBaliiTe BbICOKOKaYeCTBEHHbIE
rpaHuyHble ycnosma MIKE 3 HD
aBTOMATUYECKMN B TEYEHWNE HECKO/IbKUX
MWHYT. 3TOT NPOABUHYTbIN OHNAMNH-
MHCTPYMEHT ABNAETCA NPeMNabHOM
6ecnnatHoi GyHKUMEN AR HAWKUX
KNMEHTOB ¢ CepBUCHBIM KOHTPAKTOM
(SMA). MonpobyiiTe ero ceroaHs:

OS - AHAZIU3 PA3/IUBOB HE®TU
MmunTupyet pacnpoctpaHeHue n
BbIBETPMBAHME B3BELUEHHDBIX BELLECTB 1
MCNO/b3YeTCA /1A MOAENNPOBAHUA
pasnneos HedTu.

ECO LAB - 3KO/IOTMYECKOE
MOAE/IMPOBAHUE

YucnerHasa nabopatopua ans
MoAennpoBaHunA KayecTea BoAbl U
3KONOrnyecknx napametpos. Cm. ctp. 20.

ABM LAB - MOZE/Ib NOABOAHOM
®/10PbI U GAYHbI

YucnenHas nabopatopus MOAEAMPOBaHUA
ANA rngpobuonornyeckux 3agad. Cm. ctp.
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CNELMANBbHLIE UHCTPYMEHTbI MIKE 3

UHctpymenTtbl MIKE 3 ana ontummsaumm
paboTbl CNeumnanncTos BKAKOYAKOT:

rno6anbHble faHHbIE O NPUANBAX,
MHCTPYMEHTbI A5 aHanu3a u
NPOrHoO3npoBaHMA

MIKE by DHI Pepaktop U3meHeHus
Knumara

AHanus $opMUPOBAHUA LMKIOHOB 1
BETPOB Ha OCHOBE KapT fjaBneHuna

CoBpemeHHble reHepaTopbl 1
peAaKTopbl CETOK

o YA06HbIE UHCTPYMEHTbI ANIA
NpesCTaBaeHns pesyibTaTos
MOZEeNMPOBaHUA

WHTepdeiic APl gas YTeHua n
M3MeHeHUsa GpainoB BO BHYTPEHHEM
6vHapHom dpopmate MIKE 3

MIKE 3 0CHOBaH Ha TOM e TeXHON0ruK,
yto u MIKE 21, n anaetca aydwimm
BbI6OPOM Mpy 3D MOAEAMPOBaHUM.

Ecnv Bbl 3Hakombl ¢ MIKE 21, Bam 6yaet
nerko pabotatb 1 ¢ MIKE 3.

Mpu KOMBUHALMUK ABYX ITUX
MHCTPYMEHTOB, Bbl CMOXETe BbINONHUTL
Nto60I NPOEKT N0 MOAENNPOBAHUIO MOpE
1 NPUBPEXHbBIX 30H.

TexHuyeckaa noaaepxka no sonpocam 3D
MOZie/IMpPoBaHUA A0CTyMHa B 6onee yem 30
oducax komnanum DHI no Bcemy mupy.

MIKE 3 conepuT MHOXeCTBO
NepBOKNACCHbIX MHCTPYMEHTOB, KOTOpble
CylecTBeHHO obaeryaloT MoaennposaHue.

MIKE C-MAP u MIKE ANIMATOR PLUS

MIKE C-Map npegnaraert 6bicTpoe u
Nerkoe nonyyeHuve MO,D,eanOl\;I
6aTmeTpmm 13 6asbl AaHHbIX
3NeKTPOHHbIX KapT. MIKE ANIMATOR PLUS
npeBpallaeT pesyibTaTbl MOAENN B
noTpacatowme 3D BueoNpeseHTaLMUN.
0O6a npunoxeHnsa becnnaTHbl U JOCTYMHbI,
ec/In y Bac ecTb AencTaytowwnili CepBUCHbIN
KOHTPaKT (SMA) a5 npodeccroHanbHoMl
NNUEH3nn.



LITTORAL PROCESSES

PaspaboTka 1 BHegpeHne apPeKTUBHbIX CTpaTeruii ynpasaeHus
6eperoBoit IMHUEN B IOKANIbHOM M PervMoHasbHOM macliTabax TpebyeT
rly6OKNX 3HAHMI GU3NYECKMX NPOLLECCOB NMEPEHOCA U OCAXKAEHUA BELLECTB.
LITPACK npumeHseT geTepMUHUPOBaHHbIM Noaxoa, 4Tobbl Bbl MOMIMU
BOCMO/1b30BaTbCA YHUKANbHLIM UHCTPYMEHTOM /15 LUMPOKOTO AMana3oHa
NPUMEHEHWI B ynpasieHuv 6eperosbiMmy 30HaMu.

JlutopanbHble
NPOLLeCCbl U KNHETUKA
6eperosoi AMHUK

MPUMEHEHWE

Moaynun

MPEMMYLLECTBA

LITTORAL PROCESSES (LITPACK) npumeHunm
[U1A LUIMPOKOTO PsZia NPOEKTOB Mo
ynpaBneHuio 1 onTuMusauumn 6eperosoit
NMHUK.

NPUMEPbI NPUMEHEHUA:

OueHKa NoCNeACTBUI Pas3IMUHbIX
WNHXXeHEePHbIX paboT B NpubpexHon
30He

OueHKa NocNeaCcTBUit CTPONUTE/NILCTBA
PasNNYHbIX TUMOB COOPYKEHWIA, B TOM
unucne NopToB, NPUCTaHel, BONHOPe30B

OnNTMM3aLMA NNAHOB PEKOHCTPYKLUN
nnsxe

MpoeKTMpoBaHKe 1 3aluTa
NpUBPEKHON 30HbI

BbinonHeHune 6a3oBbix
MopdONOrMYEecKUX UccnesoBaHuit, Ha
6ase KOTOpbIX MOTYT NPOBOAUTLCA
6osiee feTanbHble UCCeA0BaHUA B
Zpyrux nporpammax.
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LITTORAL umeeT uHtepdeitc aHanormyHbli
nmetolemyca B npoayktax MIKE 21 n
MIKE 3.

PP - PREPROCESSING AND
POSTPROCESSING

LLITTORAL PROCESSES ucnonb3yet Takoi
e Mo/ly/ib Npe— 1 NOCTNPOLLECCHHTa KaK
MIKE 21 n MIKE 3. 3T0T moaynb
obecneunBaet ya06HbIN BBOA AAHHbIX,
aHanu3 v NpeacTaBneHne pesynbTaTos.

Ecnun y Bac Ha KOMMblOTepe yCTaHOB/EHbI
MIKE 21 nnan MIKE 3, Bam He Hy»eH
oTAenbHbI PP moaynb ans LITPACK.

BbIYHUCNUTENIbHAA OCHOBA ANA
JINTOPANbHBIX NPOLIECCOB:
TPAHCNOPT HAHOCOB
BbluncnutensHas ocHosa LLITTORAL
PROCESSES — mogaynb TpaHcnopTa
HaHOCOB, OMUCHIBAIOLMIA BUKEHME
HeCBA3aHHbIX HAHOCOB B 3a/laHHO TOUKe.
[laHHaA TeXHo0rvA JoKasana CBo
HaAeXXHOoCTb 3a AecATunetma pa60TbIA

MpymeHAa moaenb ANA Cepun ToYeK B
npodune, ¢y4eTom GaKTUHECKMX AaHHbIX
0 KAanmmaTte M BONIHAX, MOXHO Bbl4UCAUTDL
obbem TpaHCNOopTa HaHOCOB B
JUTOpanbHoM 30He.

3TV AaHHble NO3BOAIOT MPOU3BOAUTL
aHanu3 3BonoLMmn 6eperosom MHUK,
BK/IlOYaA NOCAEACTBUA CTPOUTENLCTBA.

LITTORAL PROCESSES — pe3ynbTaT Hay4HbIX
pa3paboToK, NpeBpaLLeHHbIV B

3 OEKTUBHBIN UHCTPYMEHT ANs
MH)EHEePOB, 3aHUMAIOLMXCA
NpUBPEXHBIMKU 30HAMMU.

Mporpamma mozenunpyeT WMPOKUiA CnekTp
BOJIH U CLieHapWeB TeYeHWIi BAO/Ib MPAMbIX
MAN NPUBIKEHHBIX K NPAMbIM
nobepexuit. MpodeccroHanbHbIn
no/b30BaTeNlb UMEET BO3MOMXHOCTb
OCYLLECTBAATb KOMMIEKCHbIe
MCCNeA0BaHNA B NPOAYKTUBHOM 1
6e3onacHoi maHepe.

Y106bI 061€r4mTL 3TY 3a4a4y, LITTORAL
PROCESSES Take coaepXuT pas cpeacts
NOBbIWEeHNA NPOU3BOANTE/IBHOCTU, TAKUX
KaK rpapuyeckme pefiaktopbl u
aHMMUpPOBaHHaA Npe3eHTauuaA
pesynbTaToB.

LITTORAL PROCESSES kombuxupyet
pesynbTaTbl MOAENVNPOBAHMA B
NPOrHO3Hble MOAENN TpaHChopMaLLUK
nobepeuii 1 Nx 4OrOCPOYHOTO
pasBuTHA.

MIKE C-MAP and MIKE ANIMATOR PLUS

MIKE C-Map npepnaraert 6bicTpoe u
Nerkoe noayyeHue MO,EI,EIleOl‘/‘I
6atumeTpum 13 6asbl AaHHbIX
3N1eKTPOHHbIX KapT. MIKE ANIMATOR PLUS
npespawiaeT pesynbTaTbl MOAE/IUN B
notpacatowyme 3D BuaeonpeseHTaLmu.
06a npunoxeHuna becnaaTHbl U AOCTYMHbI,
ec/I y Bac ecTb AencTBytownil CepBUCHbIN
KOHTPaKT (SMA) ans npodeccroHanbHoMi
NNLEH3UN.

ABM LAB

MoaenvpoBaHue
BOAHbIX OPraHU3MoB

MPUMEHEHWE

ABM Lab npegacrasnset coboit yHUKaNbHYIO MHTErPaLMIO MOAEAMPOBaHUA
BOZHbIX OPraHU3MOB C KNAaCCUYECKUM TMAPOAUHAMUYECKUM
MOAEeNMpPOBaHMEM M aHAIM30M KauyecTBa BoAbl. BO3MOXKHO TaKKe pelieHune
BOMPOCOB, BbIXOAALLMX 332 PAMKMN TPAAULMOHHOTO MOAEANPOBAHUA
KauyecTBa BOAbl M 3KO/IOTUYECKMX moaeneit. ABM Lab - aTo rubkas
yucneHHas nabopatopus 418 ONUCaHWA BOAHbBIX OPraHU3MOB, 1X

noseaeHnA U COCTOAHUA.

OCOBEHHOCTH

MPEMMYLLECTBA

ABM Lab - 310 uncneHHas nabopatopusa
ANA MOJENUPOBAHNA LIMKIOB
XU3HEAeATeIbHOCTY BOAHbIX OPraHM3MoB
C y4€TOM MX NOBEAEHUA, COCTOAHMA U
oKpy:Katowei cpeabl. ABM Lab
COBMECTMMA C ABYMEPHBIMM U1
TPEXMePHbIMU TAPOAUHAMUYECKUMM
npunoxennamn MIKE 21 n MIKE 3.

ABM Lab (mogenb /larpaH:ka) moxet
paboTaTb C rMApoANHAMUYECKUMI
MOZeNIAMM CAMOCTOATENIbHO AN B
Komnnekce ¢ mogensto ECO Lab (mogens
Jiinepa) oA OLEHKMU BIUAHUA BOAHbBIX
areHTOB Ha MapameTpbl Ka4ecTBa BOAbI.

MPUMEPbI MPUMEHEHUM:

YucneHHoe mogennpoBaHue
BO3ZeNCcTBUA Welida 3arpAsHALLMX
BELLECTB (0T AHOYepnaHuaA) Ha Kopanbl,
MecTa HepecTa U CKOPOCTU UX
BOCCTaHOBNEHMA

MogennposaHme WwWabaoHOB CyKLeccum
30CTepbl (B3MOpHUKA). OnucaHune
NOBTOPHOTO 3aceNeHuns 30CTepoit

MogenmposaH1e MUrpaLMn MasibKos
nococeBbix polb Ans NpoekTa
npeAnpUATUA MO BbIBEAEHUIO 1
passeeHmio pbibbl

MogenuposaHue Waba0HOB MUTPaLIUK
aKy/ibl-6biKa B MO/Y3aKPbIThIX
IKoCUCTEMAX.

ABM Lab - yHuBepcanbHblii UHCTPYMEHT,
N03BO/AOLLMIA N0/1b30BATENIO OMUCHIBATL
YKU3HeeATeNbHOCTb BOAHbIX OPraHM3MOB,
BKJIIO4aA UX BHYTPEHHEE COCTOAHME 1
npoLeccsl, nepeasuxeHue,
B3aMMOZEVCTBIUE C OKPYHKatoLLeii cpeson 1
ZPYrMU OpPraHM3Mamm TOTO e Uan
WHOro tuna.

Cnepytowpe npoLeccbl MoryT 6biTb
cmoaenvposaHbl 8 ABM Lab:

[iBuKeHwve: naccusHoe (apudT) nau
aKTUBHOE (B 3aBUCUMOCTM OT Pa3/IUYHbIX
MOZE/bHbIX NapameTpos).
Pe3ynbTupytolee HanpasneHe MOXeT
6bITb CyMMOi;I HECKONIbKMX HE3aBUCUMbIX
BEKTOPOB

YyBCTBUTENBLHOCTb - BOCIPUUMYMBOCTD
OKpYsKatoLLel Cpesibl M OPraHM3MoB K
Pas/IMYHbBIM BHELWWHUM daKTOpam

B3aumogeiictsre c Apyrumu
3N1€MEeHTAaMM Ha 3Tanax co3aaHusa,
[eNeHn, yaaneHna u nepemelleHus.
Wcnonb3osaHue 3Tux GpyHKLMI No3sonser
MOZ,e/IMPOBaTh B TOM YMC/E U CNOMKHbIE
TUNbl NOBEAEHNA, TAKMNE KakK:

[opW30HTaNbHOE U BEPTUKabHOE
[BWXKeHWe, murpauua

CraiiHocTb

PypaxknuposaHue

PasmHoxeHune

PocT, rn6enb 1 OTHOLIEHUA XMLLHUK-
epTea.

B coueTaHWu ¢ ruapoaMHaMUYECcKUMM
mogensmm MIKE 1 ECO Lab, ABM Lab
ABNAETCA YHUKA/IbHbIM CPECTBOM /1A
MOAe/IMPOBaHUA Pa3HOOBPa3HbIX BOAHbBIX
OpraHu3mos.

Tenepb CTaNo BO3MOXHbIM C MOMOLLbIO
3TOr0 YA06HOTO UHCTPYMEHTA NMPUMEHATH
COBpeMeHHble 3HAaHNA U TeXHO/I0TUK ANA
peanbHbIX NHKEHEPHBIX MPOEKTOB.

MIKE C-MAP u MIKE ANIMATOR PLUS

MIKE C-Map npeanaraet 6bicTpoe u
Nlerkoe nosyyYeHue MoAebHoM
6aTumeTpum n3 6asbl AaHHBIX
3NeKTPOHHbIX KapT. MIKE ANIMATOR PLUS
npespaLlaeT pesy/ibTaTbl MOLENN B
notpacatowye 3D BuaeonpeseHTaLmu.
O6a npunoxeHna 6ecnnaTHbl ¥ AOCTYMHbI,
ec/In y Bac ecTb AencTaytowwnii CepBUCHbIN
KOHTPaKT (SMA) ans npodeccroHanbHoMl
NNLEH3NN.



MIKE ECO LAB

Mcnonb3ya ECO Lab, Bbl nosiyyaete yncnosyto nabopatopuio ana
KayecTBa BOZAbl M 3KONOTMYECKOro MOAENMPOBaHUA. Bbl mokeTe
pa3paboTaTb MMEHHO Ty MOAE/Nb, B KOTOPOW Hy}KAaeTecb 1 onucaTb Te
npoueccobl, KOTOpble XOTUTe, KaKUMKU 6b| APOCTbIMU NN CNOXKHBIMU OHU
HW 6bIK. Bonee Toro, 60/bLLIE HE HYKHO TPATUTL BPEMSA Ha

JKo/10rmyecKoe
MoAennpoBaHue CTano

npotue

MPUMEHEHWE

nporpammupoBaHue.

OCOBEHHOCTU

MPEMMYLLECTBA

C nomoubto ECO Lab moskHO onucbiBaTth
npoLecchl Ha 0CHoBe Wab0HOB.

ECO Lab no3sonset Bam npeobpasosatb
NobY10 BOAHYIO SKOCUCTEMY B HAJEKHYIO
UMCNEHHYIO MOAENb ANA
NPOrHO3MpPOBaHWA.

OBJIACTU NPUMEHEHUA ECO Lab:

MCCI‘IEAOEBHMH 3KO/1I0TMnN U KayecTsa
BO/Ibl B MOBEPXHOCTHBIX M FPYHTOBbIX
BOZAX, peKax, Ha 3a60104eHHbIX
TeppuTopUAX, B 03epax u
BOZIOXPaHU/MLLAX, @ TAKKe B MOPAX U
NPUBpPEeXHbIX Bogax
npOCTpaHCTEeHHOe NPOrHo3npoBaHune
COCTOAHMA Nto6HOI SKOCUCTEMbI;

KomneKcHble uccneosaHus Kadecrsa
BObI

Mccneosanus BO3AeiCTBUA Ha
OKpY*KaloLLyto cpeay v ee
BOCCTAHOB/IEHUA

MAaHMpPOBaHWA MEPONPUATHIA MO
3alLuMTe OKpyXKatoLLeil cpesbl

MporHosuposaHWe napameTpos
KayecTsa BOAbI.
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OAHO 13 YCNI0BUIA SKONIOTUYECKOTO
MOAENMPOBAHWA - HaZIM4Me TOYHOM
rMAPOAMHAMMUYECKOH Moaenu
uccneayemoit Tepputopun. ECO Lab
cBA3aH ¢ Komnaekcamu MIKE,
OXBaTbIBaIOLMMM BCE aCMeKTbl CO3AaHNA
mogaenei ot 1D, 2D 1 3D mogenmposanus
[10 pacnpe/ieNleHHOM rMApPoNorum:

MIKE HYDRO River (1D)
MIKE 21 (2D)
MIKE 3 (3D)

MIKE SHE (PacnpeaeneHHas
rmaposorus).

.

MIKE ECO Lab ucrnonb3yet rotoble
WwabnoHbI, OXBaTbIBalOLME CTaHAAPTHbIE
npoLecchl KadecTsa BOAbl.

FoToBble WabNOHbI MOTYT BbITb
MCMO/b30BaHbI B KA4ECTBE OCHOBbI A/1A
N0/1b30BATENbCKMUX MOAE/IE SKOCUCTEMbI.

Bbl TaK!Ke MOXeTe HauaTb C YMCTOro INCTa,
ucnonbsya LLIMpOKI/IH CNEeKTP KOHCTAHT U
bYHKLMIA, KOTOpbIE MO3BONAOT NIEMKO
€03/4aBaTb U peAaKTUPOBaTb CBOU
cobcTBeHHbIe WabnoHbI.

MIKE ECO Lab couetaer B cebe
BO3MOXHOCTM A0OCTYMa K NPOBEPEeHHbIM U
LIMPOKO MCMO/Nb3yeMbIM MOAENAM
KauecTBa BO/bl, a TakxKe NosHoM cBo6oAbl
NoNb30BaTeNA BK/OYATh COBCTBEHHbIE HOy
-Xay UAU UAaen UccnefoBaHui, u
TEeCTMPOBATb MX 3aTeM Ha JaHHbIX NONEBbIX
nccneaoBaHuin.

Mogenu ECO Lab paboTatoT coBMeCTHO ¢
pAAOM nporpammHbix naketos MIKE ana
1D, 2D n 3D moaenmpoBaHua.

Bbl MOsKeTe ChOKYCHMpOBaTLCA Ha npouecce
1 3a6bITb 0 HE06X0AUMOCTH
NpOrpaMM1poBaHus.

Bbl MOKeTe 06MeHNBATLCA MAEAMM U
MoaenAamMm C Konsneramum no scemy mupy.
MpocTo oTNpaBbTe UM KOMMIO CBOETO
wabnoHa.

ECO Lab moxeT Tak:ke 6bITb UCNONb30BaAH
ANA NOCTNPOLEeCcCUHra pesynbTaTtos
TMAPOAMHAMMUYECKOTO MOAENNPOBaHMS,
Hanpumep, BbIYUCIEHUA PUCKOB
HaBOAHEHMA NN pa3mbiBa.

MIKE C-MAP u MIKE ANIMATOR PLUS

MIKE C-Map npegnaraet 6bicTpoe u
Nlerkoe nosyyeHue MoAebHoM
6aTmeTpun 13 6asbl AaHHbIX
3NEKTPOHHbIX KapT. MIKE ANIMATOR PLUS
npeBpaLLaeT pesy/ibTaTbl MOLENN B
noTpacatowe 3D BueONpeseHTaLMN.
06a npunoxeHna becnaaTHbl U AOCTYMHbI,
ec/In y Bac ecTb AencTsytolwnii CepBucHbIN
KOHTPAKT (SMA) ana npodeccuoHanbHoi
NNLEH3NN.

DHI METEO N OKEAHUYECKWE OAHHbIE

YcKopbTe BbINOIHEHME BaLUMX MOPCKUX NMPOEKTOB
6narogaps MrHOBEHHOMY A0CTYMY K NPOBEPEHHbIM
AaHHbIM M aHanuTUKe Metocean

Mopran 4 MetOcean T
3arpy»artb U NpoBepATb
MeTeoposIoruyeckue u okeaHu4Yeckue
AaHHble , B TOM YMCAe AaHHbIe O BeTpe,
BOJIHaX, YypOBHe BOAbl U TEYEHUAX, -
6bicTpee, yem Korga-numbo npexae.

MpepacraBbTe cebe, 4TO Bbl NOAYYUTE
HeMeA/1eHHbII A0CTYN K nouTH 40-neTHUM
rN106a/1bHbIM AaHHBIM BMECTe C OTYeTaMM
0 6bICTPOIi NPOBEPKE U UHTEPAKTUBHOM
AHaNWUTUKOM no 3anpocy.

Bort uTo0 BbI nonyuure:

MrHOBEHHbII JOCTYN KO BCEeMUPHbIM
AaHHbIM Metocean

[laHHble OT JIOKa/bHbIX UAN
PEernoHanbHbIX MO,CI,EI]EI‘;I BbICOKOro
paspelleHuns [0 Habopa AaHHbIX
rnobasbHOro oxaata

PacueTbl no Tpe6osaHmo Yacto
3anpaLinMBaemoit aHaIMTUKK
MocToAHHO yayudlwatolwme
rmapomeTeoposiornyeckme aaHHble

(/ly4we ecezo npocmampueams ¢
nomoujbto Google Chrome)

MOPTAT1 BATUMETPUYECKUX OAHHbIX

Tenepb Bbl MOXeETe MO/y4aTb KAYECTBEHHbIE
AaHHble 0 rnybuHe BoAbl OHNANH

MopTan 6aTUMETPUYECKNX AaHHbIX
no3Bo/IAET BaM UCKaTb, MOKyNaTb 1
ABTOMATUYECKM 3arpyxatb Haubosee
noaxoAALLyto MHGOPMaLMio o rnybuHe
BO/bl [/1A BalLei 061acT1 MHTEPecos B TpK
NpoCTbIX Wara. [11a MHOMMX NpUBpexHbIX
AKBATOPUI UMEIOLLEICA HALEXKHOMN 1
NerkoAoCcTynHow nHdopmauma o rnybmHax
BOZAbl 6b110 HegoCTaTOUHO. MpeacTaBbTe
cebe, YTO Bbl MONy4aeTe OHAAMH JOCTYN K
BbICOKOKaYeCTBEHHbIM JaHHbIM O ry6uHe
W NNaTuTe TO/IbKO 3a TO, YTO BaM HYXXHO.

BoT yTO BbI NOAYYMTE:

MoucK, NOKynKa v 3arpyska oHnaiiH
JlocTyn K AaHHbIM B janasoHe oT 2 M
£090Mm

CoKpaTuTe pacxofpl, 3annaT1s TONbKO
3a n/owWap Ballero npoekTa
PerynapHoe o6HoBNeHMe NyyLeit
6aTMmeTpuyecKkoin Hpopmaumen.




BO/HbIE PECYPChbI - &

YcnewHoe ynpas/ieHne BOAHbIMWU pecypcamu
CTaHOBUTCA Bce Honee KOMNAEKCHOM U cnomHowr
3aZa4€en C LWMPOKMM KPYrom BONPOCOB: OT
3acyxu u ageduumTa NUTLEBON BOAbI A0
HaBOAHEHUMN.

YHWKaNbHblE NPOAYKTbl KOMMAaHUN DHI
OXBaTbIBAIOT BCE aCNeKTbl BHyTpEHHMX BO,EI,HhIX
pecypcoB: ANHAaMUKa, AOCTYNHOCTb N KayecTBo:

Haww nporpammel paboTatoT MHAMBKAYANbHO
WUAN B KOMOUMHALWUK, YTO NO3BONSIET
No/sb30BaTeNAM NPUHMMATb Ha UX OCHOBE

~ ONTUMAa/bHblE B3BELIEHHbIE pemen-wm ansa
npo6 M_B cdepe BOAHbIX pgtypcos

'a-"‘ o



MIKE SHE

NHTerpupoBaHHOe
MOoAennMpoBaHue
FPYHTOBbIX U
NOBEPXHOCTHbIX BOA,

MPUMEHEHWE

MIKE SHE - 3To nHTerpnposaHHaa cuctema MoAenmpoBaHua
NOBEPXHOCTHbIX U FPYHTOBbIX BOA, PELMPKYAALUN N
3BanoTpaHcnupauun. MIKE SHE BkitouaeT Bce Hanbonee BakHble
acnekTbl TMAPONOrMn. HU 0aMH APYroi MHCTPYMEHT He MOXKeT
cpaBHUTbCA ¢ MIKE SHE no uHTerpaumm Bcex Ba)KHenLWnx npoL,eccos B
3eMHOM dase rmapoNorMYecKkoro LuKa.

OCOBEHHOCTU

OCOBEHHOCTU

3aecb NpuBeAeHbl NLb HEKOTOPbIE U3
BO3MOXXHOCTel nporpammbl MIKE SHE.

MIKE SHE BbinonHaet:

Ynpas/ieHue peyHbiMu baccermHammn
YnpasneHue noBepXHOCTHbIMM U
rPYHTOBbIMW BOJaMM

MporHo3 B3aMMoAencTBUA TPYHTOBbIX 1
NOBEPXHOCTHbIX BOA,

3abon04YeHHble TeppUTOPUM:
ynpasaeHune n BOCCTaHOB/IeHUe
OueHKa BO3AEICTBMA Ha OKPYKaloLLyto
cpeay

Onr 1eCKMe KapTbl Y ocTn
BO/IOHOCHbIX FOPU3OHTOB C rPaHNLaMM
NOBEPXHOCTHbIX BOA,

AHanU3 BIUAHUA U3MEHEHWA KaumaTa
AHann3 BUAHUA 3€M/IEN0/b30BaHUA, B
TOM 4yucne menmopauyum,
peKynbTUBaLMm

M3y4eHune ruapoornieckinx npoLeccos
B novimax

LaxTHble BOAbI
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MIKE SHE npegacrasnset coboii rubkyto
OCHOBY MOZE/IMPOBaHWs, KOTopas
BK/lOYaET B cebA pAj YNCNEHHBIX METO0B
ANA KaXKA0TO TMAPONOTMYECKOro
npouecca.

fmaponornyeckne NPoLEecchbl U YNCIEHHbIE
METO/bl MOTYT 06beANHATLCA B
3aBMCUMOCTM OT TpeboBaHMI NPOEKTHOW
3a/,auM 1 JOCTYMHOCTN UCXOAHbIX AaHHbIX.

Bce uncnerHble anroputmbl B MIKE SHE
NOCTPOEHbI Ha NapannenbHbixX
BblUMCNEHUAX ANA 6onee ahpeKTUBHOM
paboTbl Ha MHOTOMPOLLECCOPHBIX NN
MHOTOA4EePHbIX KOMMbIOTEPaX.
NOBEPXHOCTHBI CTOK (OF)

MIKE SHE Bkntouyaet B cebs Kak npoctoe
pacripe/ieneHu1e NoBepXHOCTHOrO CTOKa
MEeTOZOM MOAENNPOBAHUA KONNYECTBA
BbINABLUMX OCAAKOB, TaK 1 2D,
ANGY3OHHYIO BONHY, METOZ, KOHEUHBIX
pasHocTelt AN AeTanbHOro OnucaHua
CTOKa U1 3aTOM/IEHNIA.

MIKE SHE moeT feTanbHO moaennposaTtb
HaBOZHEHMA Ha OCHOBE TOMorpapum B
6onee rpyboit YNCNEHHOW pacyeTHON
ceTKe, a TaKXKe Y4YUTbIBaTb [BYCTOPOHHMIA
BOA006MEH.

PEYHOW CTOK (RF)

TeuyeHus B pyc/e 1 KaHane moryT 6biTb
CMoAennpoBaHbl C UCNO/sIb30BaHUEM 1D
TMAPOAMHAMMKM, BKAKOYAs paboTy
TMAPOTEXHUYECKUX COOPYKEHWNI, TAKNX KaK
Hacockl, 3aTBOPbI, MIOTUHbI.

HEHACBILLEHHAS 30HA (UZ)

,ﬂ,ﬂﬂ AETaNbHOro ONUCaHMNA BEPTUKANbHOIO
B/1aronepeHoca HeHacbllWeHHOM 30HbI
NCNONb3yeTCAa MeToa KOHEeYHbIX
pasHOCTell, OCHOBaHHbIN Ha ypaBHEHUM
Puuapaca (Tonbko ans sepcum Enterprise).

[ina npocTbix pacyétos BoAHOro 6anaHca
B HeHaCblLLl,eHHOﬁ 30He a/lbTepPHaTUBHO
MOJeT 6bITb UCMONb30BaHA ABYXC/IOMHARA
MOAE/Ib KOPHEBOW 30HbI.

TaksKe [oCTynHa MoAenb UHGUAbTPaLUn
MpuHa-Amnra.

CYMMAPHOE UCNAPEHUE (ET)

Ocaakun 1 McnapeHve ABAOTCA
BaXKHEeMLWMMM YacTamm BogHoro 6anaHca.
B MIKE SHE cymmapHoe ncnapeHune
PaccyMTbIBAETCA C MOBEPXHOCTU MOYBbI,
pacTeHuii 1 BOA0EMOB, NPUKOPHEBOM
30Hbl M FPYHTOBbIX BOA,

HAKOM/IEHUE U TAAHUE CHETA (SM)

[1nA XONOAHbIX KNMMATUYECKUX 30H

MIKE SHE nepeBoauT 0cagku B AOXAb AU
CHer B 3aBUCUMOCTM OT BbICOTHO OTMETKM
MECTHOCTM 1 TemnepaTypbl. CHer
TpaHchopmupyeTcs B MOBEPXHOCTHbIW CTOK
Ha 6ase cylecTByloLero meToaa
CTauBaHwWA (4eHb-rpaayc), BKovan
BbICOTHbIE KOPPEKTUPOBKU Ha
Temnepatypy, U CONHEYHOE U3NyYeHNe.

OCOBEHHOCTH

MPEMMYLLECTBA

FPYHTOBbBIE BOAbI

[lna feTanbHOro onucaHua
BSBMMOAel;‘ICTBMH NOBEPXHOCTHbIX U
rpyHToBbIx Bog 8 MIKE SHE Bkatouaert 3D,
['B KOTOpble HanNpaBAAOTCA B
NOBEPXHOCTHbIE BOAbI HAaNPAMYHO (TOIbKO
8 Bepcun ENTERPRISE).

Take AOCTyneH MeToA, IMHEeRHOro
pesepsyapa Ana ynpasieHua bacceiiHamm
1 pacyéTa BoAHOro 6anaHca Ha yposHe
noJsiHOM pacnpeaenéHHoi mogenn
«OcaaKkun-CTok».

KAYECTBO BOAbI

C MIKE SHE moXXHO moaennpoBatb
MOJIHOCTbIO MHTErPUPOBaHHbIN NepeHoC
pacTBOPEHHOTO BELLEeCTBa MEKAY
NOBEPXHOCTHBIMU M MOA3EMHbIMU BOAAMM,
BK/IIOYAA pacnag, BewwecTsa v copbuuio.

Bonee cioXHbIE, MHOTOKOMMOHEHTHbIE 1
KWHeTUYeCKMne peakumm moryt 6bITb
CMO/,e/IMPOBaHbI C UCMO/Ib30BaHMEM
mopayna ECO Lab.

[1151 HaCbILLEHHOM 30HbI JOCTYMHbI
pacyéThbl ANA NPOEKTOB 3aLMThI
BO/IOMCTOYHMKOB, ONpeAeeHns Bo3pacTta
BO/bl 1 OTC/IEKMBaHMA BoAbl. KayecTBo
BO/Ibl M OTC/IEKMBAHMUE [OCTYMHO B BEPCUMN
ENTERPRISE.

BO/HbI BANIAHC

TMBKMI MIHCTPYMEHT BbIYUCNEHUA BOLHOTO
6anaHca ana o6biX BpEMEHHbIX
nepuoaos.

AONONHUTENbHBIE BO3MOXXHOCTU

YnpasneHune opoLleHNeM U3 HECKOIbKUX
MCTOYHMKOB (PeKa W rpyHTOBble BO/bI) B
ycnosuax geduumta BOAHbIX pecypcos

AUTOCAL - MHCTPYMEHT ANA OLLeHKN
napameTpos U aHanmnsa
HeonpeAeneHHoCTe.

MOHWTOPMHT B3BELLEHHbIX BELLECTB 4/1A
30HbI ONpefeNeHHON CKBaKMHbI,
BbluMCNeHKe Bo3pacTa [B 1 BpemeHn
nepeHoca npumecei.

DHI umeeT 30-neTHWi1 onbIT B 061acTn
KOMMNJIEKCHOTO rMApo/IorM4eckoro
MOAe/IMPOoBaHUA.

3TOT ONbIT AOCTYNEH BaM B BUAE
nporpammbl MIKE SHE, Kypcos 0by4enus u
TEXHUYECKOM NOAAEPHKKU.

Ecnv Bam HEO6XO,D,I/IMO npeaenbHO TOYHO
paccunTaTh NonaaaHue o0cafKos B
NOBEPXHOCTHbIN CTOK, UCNapeHue Uan
rpyHToBble BoApl, MIKE SHE—Haunbonee
6bICTPbIN CNOCo6 NoCTpoeHWA
MHTErpupoBaHHON MoZenu.

C MIKE SHE Bbl cmo3keTe perynnposaTb
C/IOXHOCTb MOJIeNN, a TaK¥Ke UccieoBaTh
BANAHME NIO6bIX U3MEHEHUI B
TMAPONIOTNYECKOM PEXMME.

Fully distributed map of groundwater recharge (in
red) and discharge (in blue).
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MIKE FLOOD

MogenunposaHue
FOPOACKMX, PEYHbIX U
HaroHHbIX HABOAHEHWI

MPUMEHEHWE

MIKE FLOOD 370 camblit LUMPOKKIA HABOP MHCTPYMEHTOB A4

MOAeNMpPOoBaHUA NAaBOAKOB M HABOAHEHUM, BKAtoYatowmii B cebs 1D u 2D
TEXHOJ/IOTWM, C MOMOLLbIO KOTOPbIX MOXHO peLlaTh NpakTUYeckun ntobble
334341, UAET M peyb O peKax 1 Momax, ropoACKUX, PEYHbBIX U HATOHHbIX
HaBOAHEHUAX, NePEenoNHEHMAX AOXAEBON KaHaIM3aLuUK, NPOpPbIBE NAOTUH
UK No6bIX KOMBUHALMAX NePeYnCIeHHbIX 3a4au.

OCOBEHHOCTU

rOPOACKME HABOAHEHMA

MIKE FLOOD npumeHUm B Nt06bIx
macwTabax - oT 06beKToB ropoAcKkoin
MHOPACTPYKTYPbI 0 PETMOHANbHbBIX
mogzenen.

HesaBucumble Mccne0BaHNA NOKasam,
YTO Bbl MOXKeTe CIKOHOMUTb MmecALbl
paboTbl, nepeias ot paboTbl 1D mogenu K
MIKE FLOOD.

OB/IACTU NPUMEHEHUA:

MporHo3nMpoBaHne HaBOAHEHMI

AHanu3 v NocneACTBIAA NaBOAKOB U
HaBOJHEHUIA, B TOM YMC/IE HArOHHBIX
HaBOAHEHMWI

AHanU3 BAMAHUA U3MEHEHMI KAMMaTa

KapTorpadupoBaHwe 30H 3aTonieHni
PaspaboTka sKOHOMUYECKM
3pdEKTUBHBIX NNAHOB NO CMAMYEHUIO
nocneACcTBUN HaBOAHEHUA
YpesBblyaiiHble CUTyaLMM:
nNaHMPOBaHWe MyTei 3Bakyauuu

[eTtanbHble MoAenu NpopbiBa NNOTUH

MHTerpmpoBaHHoe MogenpoBaHue
TOPO/CKMX, PEUHbIX 1 MPUBPEXKHBIX
HaBOAHEHMWI
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BO3MOXHOCTU MOAE/IMPOBAHUA B
MIKE FLOOD
1D mogens:

1D Peka —B OCHOBE K/lacCMYeCKUi
rmapoanHamuyeckuii moayns DHI gna
pacuera pek v KaHanos. MoapobHee:
MIKE HYDRO River HD, cTp. 28

1D Fopoa—s ocHose moaens DHI ana
pacyeTa ceTeil BogocHabKeHnA 1
KaHanusauuu. MoapobHee: MIKE
URBAN, cTp. 6.

2D mogzenb:

MpAMoyronbHan ceTka—Kaaccuyeckan
MOZ€/b C MPOCTbIMU HAacTPOKamu,
VIMI'IOpTOM/aKCI'IOpTOM AaHHbIX, @ TaKXe
BO3MOXHOCTbIO Mapas/ieNbHbIX
BbIYUCIEHWNIA.

HeperynapHas ceTka - MakcMmanbHaa
rMBKOCTb ANA NPOELMPOBaHUA
paspeLleHna CeTKN BHYTPU MOAEeNN.
I'Iapanneanble BbIYNC/IEHUA C
ucnosnb3oBaHMem cTaHaaptos OpenMP
nnn MPI, a Takxe rpapuyeckunx Kapt.
Moapo6Hee: MIKE 21, ctp. 14
BnoXeHHasn ceTKa no3sosaeT
BCTPaMBaTh PACUETHYIO CETKY C BbICOKUM
paspelweHuem B 6onee rpybyto ceTky
[NA NOBbILIEHUA NPOU3BOAUTENBHOCTY.
OBbEAUHEHUE TPEX MPOrPAMM

MIKE FLOOD BKAtO4aeT pasnunyHble
KOM6UHauMKn obbeguHeHns 1D n 2D
mopeneit (MIKE HYDRO River, MIKE
URBAN, MIKE 21) 1 4a€T BO3MOXHOCTb
nccneaosath 06beKTbI 110601 CAOKHOCTH.

AOBEKUMA-AUCNEPCUA
Mogenun MIKE FLOOD umetoT
BO3MOHOCTb OMNONHUTENBHOTO
NOAK/IOYEHNA MOAYNA afBeKLMN-
AnCnepcum AN pacluMpPeHHOro aHaamsa
KayecTsa BO/bl.

TMAPOTEXHUYECKUE COOPYXEHUA
LLIMPOKMIA CNEeKTP rMAPOTEXHUYECKNX
COOPYXKEHUW, JOCTYMHbIX Kak B 1D, Tak 1 B
2D: B TOM Yncne fambol, KynbBepTbl,
BOZAOC/VBbLI U Apyrue.

.

TPEBOBAHUA K TOYHOCTU
CoBpemeHHble NoTpebHOCTH B 6onee
TOYHbIX pe3y/ibTaTax 3a4acTyio TpebyioT
MCMOo/b30BaHUA 06beANHEHHDbIX 1D
mopeneit KONNeKTOpHbIX ceTeit 1 2D
MoAeIen TeYEHUI MO NOBEPXHOCTU.
MIKE FLOOD peanusyeT Takoi noaxos,
nyTém KombuHauum moaenew
KaHanu3aumoHHom cetr MIKE URBAN CS
(pacuétHbiit mogyns MOUSE) u MIKE 21.

MIKE FLOOD - MHCTPYMEHT 3¢ deKTUBHOTO
pacyérta pasnyHbIX Cy4aes NaBOAKOB B
ropogax, BKtouas JOXAN PeaKoit
NOBTOPAEMOCTH, BbI3bIBAIOLLNX
nepenonHeHne BOAOCTOHHOﬁ cetmun
BbIXOZ, BOZbl Ha MOBEPXHOCTb, @ TaK¥Ke
3aTOM/IEHUA OT Pa3NMBOB PEK U HATOHHbIX
HaBOAHEHWI.

MIKE FLOOD mopaenupyet 3atonnexHuve
rOPO/ICKOIi TEPPUTOPUM, COBANHAR
KOM0ALbI, AOKAENPUEMHbIE PELLEeTKM,
BO/IOC/IMBbI U BOZOBbINYCKU C MOAE/bIO
noBepXHOCTU ropoaa. MocpeacTBOM 3TOM
CBA3M BOAA MOKET NepeTekarb 13
KO/INEKTOPHO CeTU Ha MOBEPXHOCTb,
pacTtekascb no penbedy (2D), a Takke
nonagatb O6paTHO B BOAOCTO4YHYIO CeTb
(1D).

Ipadurueckunit HTepdeic Kak B

MIKE FLOOD, Tak n 8 MIKE URBAN
noaAep:usaet obbeanHeHe moaenen, a
TakKe obecrieunBaeT BU3yannsaLmio
pe3ynbTaToB pacyéTa.

Moapo6Hee o MIKE URBAN, cm. cTp. 6

HATOHHbIE HABOAHEHWNA

PEYHbIE HABOAHEHMA

MPEMMYLLECTBA

WAEANBHOE PELLEHUE ANA
MOJENIMPOBAHUA HABOJHEHUN

MIKE FLOOD uaeanbHo noaxoaut ana
3bPEeKTUBHOMN U TOUHOI OLLEHKM PUCKOB
3aTonNeHnit NpubpexHbIX roposos,
MHGPACTPYKTYPbI M MOHUKEHHbIX
TEPPUTOPUIA.

MbkocTb komnoHeHT MIKE FLOOD
nossonset npod)eccmouaano 3aHMMmaTbCA
YNCNEHHbIM MOAENNPOBAHUEM CNOXKHbIX U
ZMHaMWUYHbIX COBbITUI, BbI3BAHHBIX
LITOPMaMM 1 OKa3bIBAKOLLMX BAUAHME Ha
YCTbeBbI€ Y4aCTKM1 PeK, CUCTEMbI PEK,
KaHa/0B U KaHA/IM3aUMOHHbIE CeTH.

MIKE FLOOD obecneunsaeT WwWupokume
BO3MOXHOCTU OLL€HKU BANAHUA
pasNnNyHbIX 6epero3alnTHbIX
COOPYKEHWIA, TAKMX Kak fambbl,
BO/ZIONPOMNYCKHblE, CYA0NPONYCKHbie U1
MHble perysMpyioLLe COOPYKeHUA B
YCTbAX U AeNbTax pek.

B KOMBMHALMK C O4HOM W13 BOSTHOBbIX
mogeneit MIKE: MIKE 21 SW
(CnekrtpanbHbie BoHbl) uan MIKE 21 BW
(BosHbI ByccuHecka), MIKE FLOOD moxket
paccmaTpuBaTb BCe acrMeKTbl LITOPMOBbIX
HaroHOB U HABOAHEHWA.

Moppo6bHee o MIKE 21 cm. cTp. 14.

MIKE FLOOD npumeHsaeTca AMepUKaHCKUM
®esepanbHbiM AreHTCTBOM Mo
YpessblyaiiHbim cuTyauuam (FEMA) ans
BbINosHeHUs HauuoHanbHow Mporpammel

3®OPEKTUBHOCTb U TMBKOCTb

MIKE FLOOD - a3 dpeKTUBHbIN 1 rMBKUii
WHCTPYMEHT A/17 PEYHOTO MOAENNPOoBaHNA
npy oLeHKax yrpos 3aTonieHusa ot
€CTeCTBEHHbIX NaBOAKOB, 3a/MOBbIX
c6POCOB 1 aHTPOMOTEHHbIX aBapPUiA.
OueHKa 3aTonNeHNt MOXeET BbiTb
nposejeHa AN pasHOMacLITabHbIX
06BEKTOB: OT KPYMHbIX BOAOCOEOPHbIX
6acceitHoB 0 HEBONbLLMX NOKANbHBIX
TEPPUTOPUIA HU3UHHbIX PaiOHOB,
nosBepraemMblx 3aTONIEHUAM BAO/b PEKU.
[na MoAeNMpoBaHMA PEYHOTO 3aToNNeHNA
TepPUTOPUIN NPeANOYTUTENbHBIM ABAAETCA
mmeHHo MIKE FLOOD - kom6uHauus
mogzeneir MIKE HYDRO River v MIKE 21.
MbKoCcTb KOMBUHUPOBAHHOM Moaenu
1D/2D obecneunsaeT YNCNEHHble
BO3MOXHOCTY /1A KOMM/IEKCHOTO aHaiun3a
npobsem, Takmx Kak:

s OrpaHuyeHune NponycKHoM cnocobHocTH
13-3a 3apacTaHua BOJOTOKOB
orpaHuYeHne akKymympyioLiei
EéMKoCTH

nepeceyeHune peK u noim
MHOPACTPYKTYPHBIMU 06bEKTaMM
perynMpoBaHue CoopyXeHUAMM 1
BOJOXpPaHUAULLaMMK

npopbIBbI 4aM6 W NAOTUH
M3MEHEHWSA PekUMa 3eM/Ienob30BaHNsA

B/INAHNE USMEHEHNA KIMMATa Ha PUCK
BO3HWUKHOBEHMUA HaBOAHeHMﬁ.

MIKE FLOOD ocHOBbIBaeTCA Ha XOpoLIOo
3apekomeH[0BaBLINX cebs TexHoNormax n
MexaHW3Max MOAeIMPOBaHUA, KOTopble
6b111 yCMeLWHO NPUMeHEHbI B
MHOTOYUCNEHHbIX UHXXEHEePHbIX NPOeKTax
no BCemy mupy.

BbICTPbIN U YHUBEPCA/IbHbII

3a cyeT NapannenbHbIX BbIYUCIEHUI U
ncnosb3oBaHua rpapuyeckoro
npoueccopa, MIKE FLOOD npeacrasnsaet
coboit yHUKanbHyto cpeay ana
ob6beguHenns 1D u 2D mogenei.

MIKE FLOOD 3KOHOMMT Bpems, UCMOb3ya
AeTanbHyto 2D mogenb TONbKO Ha
TpebyioLMX 3TOr0 y4acTKax, BMeCTo
YNPOLLEHUA BCEN MOAENMN LLESIMKOM.

MIKE FLOOD YHUBEPCA/IEH

OH npeanaraeT WHPOKNii CNekTp
NpUMEeHEHWI 3a cyeT KombuHaumm 1D, 2D
1 MOZE/N rOPOACKOM CETU BOAOOTBEAEHUA
KaK ana ruapoauHamMmmnyecKux pac4eTos,
TaK U 418 MOAYNA aABEKLUN-AUCNEepCUN.

MIKE FLOOD - BO/IbLUE, YEM
MPOrPAMMA

3T0 A0CTYN K YHUKanbHOMY onbiTy DHI no
MOZe/IMPOBAHUIO NAaBOAKOB U HABOAHEHW
B 30 cTpaHax mupa.




MIKE HYDRO RIVER

MIKE HYDRO River 3To NporpamMmHblIii NakeT HOBOTO NOKONEHWS,
npeemHUK BCEMUPHO M3BECTHOM NPOrpamMmmbl PEYHOTO MOZENIMPOBaHUA
MIKE 11. MIKE HYDRO RIVER—3T0 BbiCOKOKauecTBeHHOe
MOZLeIMPOBaHME PEYHBIX CUCTEM, OXBaTbIBatoLee 6onblue 0bacTel
npumeHeHus, Yem N060oIM ApYroi NPorpaMmmHbIi Komnaekc. OH peluaeT
MHOXeCTBO 32434, B TOM YMC/e: peyHasa rmapaB/nKa, KauecTBo BoAbl,
HaBOAHEHWA, HaBUraLMa, MPOrHO3MPOBAHUE, MOBEPXHOCTHbIN CTOK.

JoctynHoe
MOoAennMpoBaHue
PEeYHbIX cucTem

MPUMEHEHWE

BO3MOKHOCTU MOAE/IMPOBAHNA

Moaynu

Mporpamma 1D peyHoro moaenmposaHua
€03/AaBanacb HECKONIbKO A,eCATKOB N1eT 1
MMEET LUMPOKMIA CNEKTP MPUMEHEHWA,
MIKE HYDRO River—npeBocxoaHblit Bbi6op
[NA BaLUMX NPOEKTOB.

NPUMEHEHUA MIKE HYDRO RIVER:
MporHo3npoBaHu1e 1 aHaNM3 NaBOAKOB 1
HaBOAHeHW

AHann3 NocneACTBUiM NpopbIBa NAOTUH
MpoeKTMpoBaHu1e rMapPoOCoOPyKeHUI
OnTMMK3aLmMA PaboTbl BOAOXPAHUAMLL UK
KacKa/l08 BOAOXPaHUANLLY

OueHKa 3K0I0rM4YecKoro COCTOAHMNA 1
KayecTBa BOZbl B peKax 1 Ha
3a60/104EHHbIX TEPPUTOPUAX
MporHo3npoBaHue Ka4ecTsa BoAbI
TpaHCMOPT HAHOCOB M OLLEHKA
[LONTOCPOYHDBIX U3MEHEHUI B PEYHOM
mopdonorum

MonaaaHue coneHoi BoAbl B peKM 1
3CTyapuu.

YacTo TpebyeTca UHTerpaLma peyHoit
MOZE/N U MOLENEN OKPYKAOLLMX 30H
3aTOM/IEHWA WU FPYHTOBbIX BOA.

MIKE HYDRO River ngeanbHo noaxoamt gnsa
3TUX LeNeid, TaK Kak UHTerpupyeTcs ¢
nporpammamu MIKE FLOOD v MIKE SHE.
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MIKE HYDRO River npegnaraet WUpoKuit
BbI6OP MOAyNe ANA rMAPaBINYECKOro 1
TMAPONIOrNYECKOTO MOAEIMPOBaHUA:

HD - TMAPOAUHAMUKA

Knaccuyeckuii 1D moaynb anis pek n
KaHanoB. HenpeB3oiaeHHbIN B TMGKOCTU 1
HaAEXHOCTU:

[vnHamunyeckoe mosenmposaHmue Ha
OCHOBe YpaBHEHW1 HeyCTaHOBMBLIEroca
ABuxKeHnA CeH-BeHaHa B OTKPbITbIX
pycnax

MeToabl MakcuHram u MakcuHram-
KioHapka ana pacyeta TpaHchopmaumm
cToKa

OnucaHue JOKPUTUHECKUX U
CBEPXKPUTUYECKUX PEKMMOB TeYeHUs
Bo/1bLIOI BbIGOP CTaHAAPTHbIX
rMAPOTEXHNYECKNX COOPYIKEHUIA:
BO/,0C/IMBbI, MOCTbI, HACOChI U T.A.
TMBKMI1 MOAYNb yNpaBneHns
OMYCKHbIMM 3aTBOPaMM, HacOCamm,
TypbuHamu u T.4.

rmaponorua

MIKE HYDRO River umeeT BO3MOXHOCTH
NOAK/IOYEHNA pacyeTa pacnpeaesieHHoM
rmaponorum.

.

.

PaccunTbiBaeTCA NOBEPXHOCTHBINM CTOK
metoaom 2D Anddy3MOHHOI BONHDI
nnu 6onee NpocTbIMM MeToAaMU ANA
y4erta pacnpegeneHus Boabl Ha noime

NHOUNBTPALMA B HEHACBILLEHHOW 30HE.
B HeHacbIleHHO 30He UCnosb3yeTca
ypaBHeHue Puyapaca unm 6onee
ynpoLieHHble meToabl Ana paCHéTa
notepb Ha MHGUALTPALMIO Ha Noiime
PaccunTbiBaeTCA CymmapHoe ucnapeHue
OT /INCTbEB, BOAOEMOB, KOPHEBOM
CUCTEMbI U1 TPYHTOBbIX BOZ, /1A OLLEHKM
BOoAHOro 6anaHca bacceitHa u
CYMMapHOTo UcnapeHns NpubpexHbIX
30H

.

.

pyHTOBbLIE BOAbI NO MeToay 3D
KOHEUHbIX Pa3HOCTel MAn meToay
NMHeHOTO pe3epByapa.

MIKE HYDRO River sksitoyaeT B ceba
LUMPOKUIA HABOP AONONHUTENBHbIX
MoAyneid, No3BONAIOLWMX HACTpanUBaTb
mMmozenb NoJ, Ball NPOEeKT:

RR - MOAY/1b NOBEPXHOCTHOIO CTOKA
CoyeTaeT B cebe pasnnyHbie
TMAPO/IOTUYeCcKMe MO ANA
yp6aHW13MPOBaHHOW M NPUPOAHOI cpeabl,
BKNKOYaa cCOCpeaoTOHeHHYHO
KOHLIENTyanbHyto 1 HeMpepbIBHYIO
rMAPOSOrMYecKyo moenb:

Mogaynb eanHuyHoro rugporpada (UHM)
rmaponoruyecknii mogyns (NAM)
Mopenb HakonneHna Bnarv rpyHTOM
,ﬂ,o»(,qesoﬁ CTOK U CHeroTaaHue.

SO - MOAY/b PEMYINPYIOLLNUX
COOPYEHUN

MogenvpyeT ynpaBneHne COOpyXeHUAMM,
Takumm Kak M3C, BOAOCUBbI, JOHHblE
BO,D,OC6pOCbI, NN0OCKKNEe U CermeHTHble
3aTBOpbI.

DB - MOAY/1b MNPOPLIBA NIOTUH
MopenvpyeTt npopbIBbl MIOTUH Pa3NNUHBIX
KOHUTypaLyii, @ TaKXKe MPOMBbILIEHHbBIX
HakonuTtene.

OnucbliBaeT pa3suTne npopaHa Bo
BpPeMeHM 1 npocTpaHcTee. MoxeT
MO/,e/IMPOBaTh NOBEPXHOCTHbIN U JOHHbIN
pasmbiB.

AUTOCAL - ABTOMATUYECKASA
KA/IMEPOBKA

ABTOMATUYECKUI npouecc Kanwﬁposkm
ANA LWMPOKOTo AManasoHa napameTpos,

B TOM Ymncne Ana KoapouumeHTos

noTepb Hamnopa, Yncna MaHHuHra u
napameTpoB CTOKa C BOA0C60pOB.

Moaynun

MPEMMYLLECTBA

DA - MOAYNb NPOrHO3A NABOAKOB
MporHosupoBaHWe HaBoAHEHUI B
peanbHOM BpEMEHM, NOCTOAHHAA
aKTyanusauus MOAe/U B npouecce
pacyeta, punbTp KanmaHa v oueHka
HeonpeAeneHHOCTU.

AD - AABEKLMA-ANCNEPCUS

MepeHoc 1 pacnpocTpaHeHue
3arpAZHAIOLMX BELLECTB U UX
KOMMOHEHTOB, BK/IIOYas OMLMMU IMHENHOTO
pasnokeHus.

MIKE ECO LAB - 3KOJIOTMYECKOE
MOAE/NIMPOBAHUE

MIKE ECO Lab ocyuiectsaser yucneHHoe
MO/J,eNMPOBaHMe IKONOTMYECKUX
napameTpoB 1 KayecTsa BOAbl ANA
mogeneit MIKE HYDRO River, ncnonssysa
CTaHAapTHble UM NONb30BaTe/IbCKUE
wabnowsl. bonee noapobHo cm. cTp.20.

ST—TPAHCNOPT HAHOCOB
MogenvpoBaHue AUHAMUKIN CBA3HBIX U
HEeCBA3HbIX HAHOCOB, BK/IIOYaA NepeHoc,
3PO3MI0 M aKKYMYALMIO OLHOPOAHbIX U
CMeLlaHHbIX HaHOCOB. BkaloyaeT pacyeT
MOPGONOTNYECKNX U3MEHEHWMIA pycnia v
COCTaBa JOHHbIX OT/IOKEHUIA.

ONLINE OPERATION AND FORECASTING
BO3MOXHO MHTEPaKTUBHOE ynpasneHne
ZlaHHBIMU B PEKMME PeasnbHOro BpemeHu
1 NPOrHO3MPOBaHM1eE C MOMOLLbIO

MIKE HYDRO River - nyTem uHTerpauum
peyHbIX MoAenei B CTPYKTypy
MoaennposBaHuA ANA NPOrHO3MpoBaHUA
BO/ZHbIX PECYPCOB 1 OMEepaTMBHOTO
KOHTpOAA ¢ ucnonbsosaHnem MIKE
OPERATIONS. Mogpo6Hee Ha cTpaHuue 38.

MporpammHble Komnnekcobl DHI
npUMeHAITCA AMepUKaHCKUM
desepanbHbiM AreHTCTBOM Mo
YpessblyaiHbim cutyaumam (FEMA) ans
BbINO/IHEHUA HaLnoHanbHo Mporpammb!
CTPaxoBaHWA OT HaBOAHEHUI
Insurance Program (NFIP).

MIKE HYDRO River —moLyHoe
NpOrpammHoe CPeACTBO € 6o/bLIMM
KONNYECTBOM MHCTPYMEHTOB, 6onbluinm
yem B 1l06OM ApYrom nNpoaykTe Ana
Pe4YHOoro moaenmpoBaHuAa.

MIKE HYDRO River—npeemHuk
nporpammbl MIKE 11, Hanbonee
pacnpocTpaHeHHoro B Mupe
nporpammHblit NakeT ana 1D peuHoro
MO/JeNMpoBaHuA.

MpodeccroHanbl B chepe peyHoin
rmaponoruv BblbupatoT MIKE 11 us-3a ero
HaZleXHOCTH, 3GEKTUBHOCTY U KayecTsa.

MIKE HYDRO River npogonxaet ycnex
cBoero npeaLwectseHHuKa MIKE 11,
KOTOPbI Nomor caenatb npoaykTel MIKE
CMHOHMMOM BbICOYAMLIEro KayecTsa
nporpammHoro obecrneyeHunsa ana
MOZEeNIMPOBaHNA U OCTaeTCA OgHUM U3
Hanbonee LWKMPOKO UCNONb3yemMblX
NpoAyKTOB IMHenku MIKE.

<% OpenMI




MIKE HYDRO BASIN

MIKE HYDRO mHorouenesoe cpeacrtso Ha ocHose MC ana
WHTErpupoBaHHOrO aHaNN3a, NNaHNPOBAHMA U YNPABAEHUA BOAHbIMU
pecypcamu peyHbix 6acceriHos. MIKE HYDRO Basin npyumeHum ans aHanusa
npobsem BOAOMNONb30BAHUA Ha MEX/AYHAPOAHOM, HAaLlMOHANbHOM U
JIOKaNbHOM YPOBHAX. 9TO NPOCTON UHCTPYMEHT ANA U3YHEHUA BO3MOXKHbIX
BapPWaHTOB U NPUHATUA 0BOCHOBAHHbIX PeLUeHWIA.

PeuHasa rugpasanka u
mopdonorua

MPUMEHEHWE

Moaynun

[LENOBbIE UTPbI

MIKE 21C

PeuyHan ruapasnivKka u

MIKE 21C - Hanbonee M3BECTHbIV MHCTPYMEHT A8 MOAENMPOBAHUA
bopMUpOBaHUA pyc/ia PEKN U KaHaNO0B, BbI3BAHHbIX M3MEHeHUs

KoHuenTyanbHbIi Noaxos K
mogenuposaHuto MIKE HYDRO Basin
NO3BO/IUT BaM OCYLLECTB/IATL PasNnyHble
GYHKLUMM NNaHUPOBaHKA W yrpaBaeHnsA
BOZHbIMM pecypcamu.

TUNblI NTPUMEHEHUA

MIKE HYDRO Basin ngeanbHo noaxoamut

ana:

« [o3Bonser pewatb Ntobble
BO/I0XO3ACTBEHHbIE 33/1a4M, B TOM
YmncAe B yC/I0BUAX MasIoBOAbLA

o OLeHKa BO34ENCTBUA U3MEHEHUIA
K/MMaTa Ha Ka4yecTBo M JOCTYMHOCTb
BO/IHbIX PECYpCoB

« CoOBMECTHOE WUCMO/b30BaH1e
NOBEPXHOCTHbIX U TPYHTOBbIX BOZ,

o ONTUMUM3aLMsA SKCRyaTaLum
BOZOXPAHUANLL U TMAPOTEXHUYECKNX
COOpPYKEHWI

« CueHapuy MCMOb30BaHNA BOAHbIX
pecypcos

o WHTerpupoBaHHOe ynpasneHue
BOAHbIMYM pecypcamu (UYBP).
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MIKE HYDRO Basin ncnonb3syet pasnimyHble
BbI4UCINTENbHbIE MOAYN ANA
3GGEKTUBHOTO MOAENMPOBAHUA BOAHbBIX
pecypcos.

OcHosHble ncnonbsyemolie 8 MIKE HYDRO
MOAYAN N BO3MOXHOCTH:

Cpeaa mogenuposaHua MIKE HYDRO
Basin ¢ KapTOOPUEHTUPOBAHHbBIM
MHTepdericom NpocTa, NOHATHA 1
ypobHa Ana nonb3osatena
MHCTpyMeHT ouMbPOBKM ANA peK n
Bogocbopos

TMaponornyeckoe MogennpoBaHue
sBopoc6opos

OueHKa notpebHocTEN
BOAOMO/Ib30BaTENEN ANA Lenein
menuopauuu

Fno6anbHoe paHKu1poBaHue
BOAOMNONb30BaTENE

[leTanbHoe mogennposaHue
TMAPO3HEPTeTUKN

MogenmposaHue 3auneHus
BOAOXPAHUANLL, Ka/NbKY/IATOP HAarpy3ku
MogenmpoBsaHme KayecTsa BOAbl C
ncnonbsosaHnem ECO Lab

MNPEMMYLLECTBA

.

.

.

MIKE HYDRO Basin npeacrasnset coboii
NPOCTYIO B UCNONb30BaHUH,
KapTOOpUEHTUPOBaHHYIO cpeay ANA
ynpaBaeHus BOAHbIMU pecypcamm u
peyHbiMu 6acceitHamu. OH meeT Bce
Heo6X0AMMbIe UHCTPYMEHTbI ANA

3¢ HEKTUBHOro U TOYHOro
MO/1e/IMPOBaHNA BOAHbIX PECYpPCOB.

Ha, )CTb MOA, p PeuUHbIX
6acceitHoB nogTBep:KAaeTca 6onee yem
10-n€THUM ONbITOM BbINONHEHUA
NPOEKTOoB.

MoHATHbIe 1 3pPeKTUBHbIE KOMNOHEHTbI
mogenu ana UYBP npumeHeHui n
noAAepPKKU NPUHATUA PELIEHUA.

B3aumogeicTBre C 3aMHTEepEeCcoBaHHbIMM
CTOPOHaMM MMEET peLualoLiiee 3HaueHne
NPy NOAroToBKe NAaHOB UCMO/Ib30BaHUA
BO/HbIX PECYPCOB B peuHbix HacceinHax.

MIKE HYDRO Basin moxeT 6bITb
MHTErpupoBaHa B KayecTse K/l04eBoi
KOMMOHEHTbI B CUCTEMY MPUHATUA
pewenuit. ®yHKUMM cbopa u 06paboTku
AaHHbIX, @ TaKXKe pacnpocTpaHeHna
pesynbTaToB MOAENNPOBAHMUA
obecneynBaloT NPUHATUE ONTUMA/IbHbBIX
peleHnit.

AENOBbLIE UTPbl ANA BOBNEYEHUA
3AUHTEPECOBAHHbIX CTOPOH
BoB/ieyeHne CTOPOH, 3aMHTePecoBaHHbIX B
NpoeKTe, B [1e/10Bble UTPbl, BKOYalOLWMe
nAaHMpOBaHMe BOAHbIX PECYPCOB 1
BogonotpebaeHuns peyHoro bacceiiHa.

Bawa MIKE HYDRO Basin moaenb moxeTt
6bITb KOHBEPTUMPOBaHa B GOpMaT AeN0BO
Urpbl. 3TO NO3BONT t0BBIM
3aMHTEPeCcOBaHHbIM CTOPOHAM aKTUBHO
y4acTBOBaTb B BbIpaboTKe ONTUMa/IbHOTO
peLueHuns no ynpasieHunio BOAHbIMM
pecypcamu gaHHoro 6acceiiHa.

Aqua Republica (Pecny6iuka Bogpl) —
€MOHCTPALMOHHBIV MPUMeEp cpeabl AnA
AENOoBbIX UTP, KOTOPas BKNOYAET
HacTpoitky mogenv MIKE HYDRO Basin n
bYHKLMM MOAEMPOBAHUA.

MNoppobHee npo Aqua Republica n
Aienosble Urpbl cm. cTp. 47.

MOpd)onorMﬂ rmapaBanyeckoro pexxmma. Mop,enmpyeMble npoueccbl BKOYakOT B
ceba apo3uio, pasmbie 6eperos 1 obmeneHue, Bbi3BaHHbIE
CTPOUTENDBCTBOM, ,Cl,HOyr/ly6VITeIlebIMM paﬁOTaMM, Ce30HHbIMMN
KonebaHuamun BOAHOCTU pPeK.

MPUMEHEHME Moaynu OCOBEHHOCTU

MIKE 21C pa3paboraHa Ha 6a3e 2D MIKE 21C umeeT MoaynbHYIO CTPYKTYpY FTEHEPATOP CETOK

mopenu Teyenna MIKE 21 n HaueneHa
creuuanbHo Ha pelleHne 3a4a4 peyHoi
mopdonoruu.

NMPUMEHEHME:

MIKE 21C naeanbHo noaxoauT ana:
AHan3 3aTONIEHUI PeK U MOVMEHHBIX
TeppuTOpUiA

MporHosnposaHne MopdoNornyeckux
M3MeHeHUi

3auneHve BOLOXpPaHUNLL,

PaspaéoTka 3aWUTHbIX CXem OT pa3mbiBa
6eperos

OueHKa mep No CHUKEHUIO obmeneHms
AHanus nsmeHeHus pasmepos
CY/I0XO[HbIX KaHaNoB A4/1A
MUHUMMU3ALMUN JHOYTNYBUTENbHBIX
pabot

MporHo3npoBaHMe 3aHOCUMOCTH
BOA03ab0poB, raBaHein n
BOAOXPaHUANLL

MporHosnpoBaHue BO3AeiCTBUA MOCTOB,
TOHHenew 1 TpybonpoBoA0B Ha PEUHYIO
mopdonoruio

MnaHWpoBaHWe MeponpuATHiA No
BOCCTaHOBJ/IEHUIO OKPY’KaloLLel cpebl B
novimax

MpoeKTMpoBaHMe CeTU MOHUTOPUHTA Ha
OCHOBE MOP(OIOTNYECKOrO
NpPOrHO3MpPOBaHWA.

lNpumep
KpugonuH
eliHol
ceKu Ha
peke
(Klardlven,
Sweden).

ANA pacyeTa rMAPOAVHAMUKM KaK B
OT/eNbHOCTY, TaK U B KOMBMHaLMHK C
TPaHCMNOPTOM HaHOCOB.

PP - MPE- N NOCTNPOLECCUHI

MHTerpupoBaHHas cpesa ANs BbINONHEHUA
3aja4 BBOAA U aHaNM3a AaHHbIX U
npe3eHTaLmnmn pesybTaTos
MOZJENMPOBAHUA.

HD - TMAPOAUHAMMKA

MIKE 21C—cneumanbHbli MOay b U3
naketa MIKE 21 Ha ocHoBe NPoOW3BONbHOMN
CeTKU. rI/I,D,pO,CI,l/IHaMVIKa BblYMCNAETCA B
KPUBOAMHEWHON UAKU NPAMOYrOIbHOMN
ceTKax C MOMOLLbIO BEPTUKANbHO
MHTErpUPOBaHHOrO ypaBHeHNA CeH-
BeHaHa. 30Hbl 0CO6EHHOro BHUMaHMUsA
MOTYT PacCYMTbIBATbCA /IOKANIbHO NyTeEmM
M3MEeHEHWA NNOTHOCTU CETOK.

ST - TPAHCMOPT HAHOCOB

Mogynb TpaHcnopTa HaHOCOB MO3BO/IAET
MOAENNpoBaTh rpsAsesble (CBA3HbIE),
necyaHble (HeCBA3HbIE) U CMeLLaHHble
HaHOCbI. TaK)e BK/IOYEHbI JOHHbIE
OT/IOXKEHUA U NEPEHOC B3BELLEHHbIX
YyacTuy, B KOMBMHaLMM C
nocneAoBaTe/bHbIM U3MEHEHWEM PEYHOTO
AHa.

MNPEMMYLLECTBA

MIKE 21C aBnaeTtca cneuuann3mpoBaHHbIM
MHCTPYMEHTOM AN NPOdeCcCUOHaNbHOrO
MO/ZeNIMPOBaHNA MOPPONOTUN PeK.

37O rMBKMIA MHCTPYMEHT MaTemaTUYeckoro
MO/Z,e/IMPOBaHKA, CO3AaHHbIN CrneunanbHo
[NA MOZL@NNPOBAHNA ANHAMMUKM PEYHBIX
HaHOCOB.

Coyetaet B cebe mogenmposaHue
PasNNYHbIX BUAOB HAHOCOB OT Necka n
rpasuva 40 rUHbI U Una.

MIKE 21C 3aknto4aeT B cebe HakonneHHble
3HaHMA 1 onbIT DHI, aocTtynHbie ana
WHXXeHepoB BO BCEM Mmupe.

CosgaHue 1 peakTuposaHue
KPUBONIMHENHbBIX MOAENbHBIX CETOK ANA
mogaenuposaHua 8 MIKE 21 C.

rMAPOANMHAMMUKA

Bk/touaeT B cebs MHOXECTBO NpoLeccos,
HEOBXOAMMbIX AN1A COCTaBAEHUA
[eTaNbHOM MOAENM, KOTOPAsA NIEKUT B
OCHOBE KOMMN/IEKCHOro moaennposaHua
TpaHCnopTa HaHOCOB.

Mpoun3BosibHanA ceTka ANA AeTaNbHOro
pacyeTa peK 1 KaHas0B C TOUHbIM
onucaHnem 6eperosoit IMHUM
BbicokoaddekTUBHanA, ABYyMepHas
rMAPOAMHAMUYECKan MOAeb Ha
OocCHoBe ﬁbICprIX napannenbHbIX
BbIYNC/IEHUI, BO3MOXHOCTb
[L0/IFOCPOYHOTO MOZE/IMPOBaHMA

FMApOTEXHUYECKIE COOPYKEHUA B
MOAe/IN: BOAOCANBbI, Aambbl 1
KomnnekcHble [TC.
ADBEKLMA-ANCNEPCUA

Mozy/ib TpaHcrnopTa HaHOCOB BK/IIOYAET
NONHOGYHKLUMOHANbHbBIN MOoAYNb
afsekuumn-gucnepcum (AD).
TPAHCNOPT HAHOCOB

Mogaynb npeanaraet NOHATHYIO MOAENb
TpaHCMopTa HaHOCOB, 06beANHAIOLLYIO
HaHOCbI U peyHyto Mopdooruio.
DyHKUWOHAN MOAYNA BKAIOYAET:

KococTpyiiHble TeyeHus, Geperosas
3P031sA, Pa3MbIB ONOP COOPYIKEHMNI
TpaHCMopPT necyaHbIX v rPaBUitHbIX
HaHoCcoB

CTOK BIEKOMbIX M B3BELLUEHHbIX HAHOCOB

MO,D,EIWI ANA CBA3HbIX U HECBA3HbIX
HAHOCOB Pa3NNYHbIX GpaKkLmid.



KauecTBOM U KOIMYECTBOM —BaXKHas !
ropHbIX PaboT, a TaKkKe MUPOBOTO Mp
BOAbI, NPOAYKTOB NUTAHUA U IHEPTUN.|

Hawwn nporpammHbie I'IpOp,yK_TbJ}JACI'IOHb3yl0T? >
akcnepTusy DHI ans peweHuns Hanbonee

KOMMNJEKCHbIX Npobiem B chepe L oy
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NobbIX 33434, CBA3AHHbIX C npou,ecca n 7" “
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FEFLOW

CoBpemeHHoe
MOoAennMpoBaHue
rPYHTOBbIX BOZ,

MPUMEHEHWE

MpoeKTbl MOAENMPOBaHMA FPYHTOBbIX BOA TPebytoT Bce bonee
CNI0XKHOTO MporpammHoro obecneyeHnsa. FEFLOW - 3To niyyluas B CBOEM
Knacce TeXHON0TUA ANA MOAENMPOBAHNA NPYHTOBbIX BOZ, MX BO3PacTa,
npumeceii u nepeHoca Tensa. baarogapa yaobcrsy n
dYHKUMOHanbHOCTH BOT yrKe 35 neT FEFLOW ABnAeTca ctaHaapTom
MOZIe/IMPOBAHMNA FPYHTOBbIX BOZ, HA CAMOM BbICOKOM YPOBHE.

KOHEYHbIE 3/IEMEHTbI

OCOBEHHOCTU

FEFLOW npvMeHUM ANA MHOMeCTBa
NPOEeKTOB N0 NOA3EeMHbIM BOAAM,
NOPUCTLIM CPpeam 1 Tenionepesaye - oT
MECTHOTO [J0 PEerMoHaabHOro mactutaba.

TUNbI NPUMEHEHUA:

PeXMMbl rpyHTOBbIX BOA, HA Pa3NINYHbIX
TeppuTopuAX

Fmaporeonoruyeckne U3MeHeHUA npu
CTPOUTENDBCTBE PA3/INYHbIX coopy»(eHMﬁ,
B TOM 4yucne TyHHeﬂeﬁ

AHanun3 BogocH0pPOB U OLEHKa PUCKOB C
NOMOLLbIO BbIYMC/IEHUA BO3pacTa
TPYHTOBBIX BOZ,

LaxTHble BOAbI

BaunsaHue Ha ,CI,OGbIHy nonesHbIX
MCKOMaeMblX OTKPbITbIM CMOCO60M
MpOHWKHOBEHME CONEHOM BOAbI B
noA3emMHble FOPU3OHTbI

MpocaunBaHue yepes Jambbl
PasnyHble cLeHapum
3eM/1eno0/1b30BaHNA U USMEHEHUA
KnMmata

MononHeHMe N UCTOLLEHUE FPYHTOBbIX
BOJ,

UCTOYHUKM I'eOTepMal'IbHOIZ IHeprum
NOBEPXHOCTHOTO U rNy6oKoro
3aneraHua, C OTKPbITbIM U 3aKPbITbIM
LMKIOM

MoBepxHOCTHbIEe M NOA3eMHble BOAbI
MOAEHMPOBEHMQ NopuUCTbIX Cpea B
ZIPYr1X OTPAC/IAX MPOMBbILAEHHOCTU
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FEFLOW MCMO/Ib3yeT MeTo/, KOHEUHbIX
3/1eMeHTOB A/18 06paboTKM LWMPOKOTo
CcreKkTpa GpU3MYEeCKUX NPOLLEccoB B
noA3emMHbIX BOAaX U nepeHoca
3arpasHeHuit. MpenmyLecTsa aToro
meToza:

CTpaTtervs rubKux a4eek NoaxoauT Ans
AeTaNbHbIX MOAEHEI‘/‘I reonorn4yeckmnx
CTPYKTYp

MHOrocn0MHbIE, YaCTUYHO MU
MOIHOCTbIO HECTPYKTYPUPOBAHHbIE
ceTkn B 3D

To4HOe NPOCTPaHCTBEHHOE OnucaHue
pacnosioxeHusn tobbix 0O6bEKTOB: pek,
TOHHenel, CKBaXMH

To4Hoe npeAcTaBaeHne HaKNOHHbBIX
CNoeB 1 aHM30TpONUU

FEFLOW ucnonb3syeT akTMBaLuio
AEAKTUBALUIO 3/IEMEHTOB CETKU ANA yyYeTa
U3MeHeHUA reomeTpumn moaenn so
BpemMeHU.

3D moAenu rpyHToBbIX BOA, TpebytoT
3HAYUTENbHbIX BbIYUCAUTE/IbHBIX 3aTpaT.
FEFLOW 1cnosib3yeT onTMMU3MPOBaHHbI
YWCNEHHbIV aNrOPUTM, HanpUMmep, 3a CYET
MUCNONb30BaHUA NapannenbHbiX
BbIYMCAIEHUIA HA MHOTOMPOLLECCOPHbIX UK
MHOrOAZEPHbIX KOMMbIOTEPAX.

HenuHeliHoe ypaBHeHue Puyapaca
[AOMONHUTENbHO CTabunsmpyeTcs ¢
MUCNONb30BaHMEM MeTOAa KOHEYHbIX
3/1eMEHTOB KOHTPOJ/IbHOTO
obbema.

Omkpeimelii Kapbep

FEFLOW noaaepsusaeT WMPOKMIA CNeKTp
du3nYecKknx npoLeccos:
OBLUUE
e HecTaumoHapHblie yciosua
o CTaLMOHapHble COCTOAHUA
MOJAENUPOBAHUE FPYHTOBbIX BOA
e TeyeHua [lapcu B NOPUCTbIX Cpesax
o 2D/3D HeHacbIWeHHbI NOTOK
* besHanopHoe TeyeHne
o [1OTOKM C pa3HOI NNOTHOCTbIO
o TeyeHue B TPeLUMHAX U Pa3oMax
MOJE/IMPOBAHUE NEPEHOCA
BELLECTBA
AnBeKTUBHbIE, ANDGPY3NOHHDBIE U
[MCNEPCUOHHbIE NPOoLecch Npu
nepeHoCe PacTBOPEHHOro BelecTsa
MepeHOC OAHOKOMMNOHEHTHOMO
MHOTOKOMMOHEHTHOrO PacTBOPEHHOro
BellecTsa
CopbuuoHHbIV 6anaHc
Onpegenaemble nonb3osatesnem
KMHeTWYecKne peakumum
TpaHcropT BellecTsa Mo TpewmrHam u
pasnomam
Csa3b ¢ PHREEQC ana reoxmmumyeckoro
MOJEeNMpoBaHnA
BO3PACT IrPYHTOBbIX BO4
e AHanu3 30Hbl Bogocbopa
o PacyeT BepoATHOTO BbIXOAA
MOJENUPOBAHUE NEPEHOCA TENJIA
AzBeKkTuBHbIE, ANDDY3UOHHbIE N
[MCNEPCUOHHbIe NPOLecchl Npu
nepeHoce Tenna
MepeHoc Tenna B TpeLMHax 1 pasnomax
TepmoxanuHHas KOHBEKLMA
1D anemeHTbl, ONuUcbiBatoLLe
TennoobmMeHHbIe CKBaXWHbI
B3AUMOAENACTBUE NOBEPXHOCTHBIX U
TPYHTOBbIX BO/,
e Csa3b c MIKE HYDRO River (MIKE 11)
ANA MOJENMPOBaHNA PEYHOTO CTOKa
« [1nA KOMMNNEKCHOro HasemHoro /
nozsemHoro mogenvposanua FEFLOW
MCMOAb3YeT MOLLHbIA MexaHWU3M
MIKE 21 Flexible-Mesh.

OCOBEHHOCTH

HAOEXHOCTb

MPEMMYLLECTBA

O[WH 3A BCEX

He3aBMCUMO OT TOTO, KaKoi CIOKHOCTH
CTOMT 33fa4a (pacyér rpyHTOBbIX BOA, B
palioHe CKBaXWHbI UK ONpefeneHune
Temnepatypbl U CONEHOCTU BOA B KPYMHOM
6acceiiHe), FEFLOW npegocTasnset
MHCTPYMEHTaNbHOE peLueHue.

FEFLOW oxBaTblBaeT BeCb UMK paboT: oT
npeagapuTenbHoit 06paboTKM AaHHbIX 40
BU3yaNN3aLMMU Pe3yNbTaToB U
bopmMMpoBaHMA OTHETOB.

BU3YANU3ALMA

FEFLOW umeeT 6oraTble BO3MOXHOCTU
npeAcTaBNeHNA AaHHbIX B BUJE NNaHa,
nonepeyHbIX CEYEHU, a TaKKe B pexnme
3D. [leMOHCTpUpYiiTe Baln pesynbTaTbl B
BU/l€ BbICOKOKaYeCTBEHHbIX 1306paKeHuii
WAV BUAEO, Hanpumep, pacnpocTpaHeHue
wneida 3arpAsHAIOLLMX BeLecTs!

CTEpeOCKOI’IMHeCKaﬂ BU3yanunsauma
pesynbTaToB 06ecneynBatoT BbICOKMI
YpOBEeHb MOHUMAHUA NPOLLECCOB B
CNOXHbIX UMUTAUMNOHHbIX MOAEeNAx,
KOTOPbIN HUKOTAA He AOCTUraNCA paHee.

OTKPbITbI UHTEP®ENC

FEFLOW obnagaet onuuamu BcTpamBaHua
PasNUYHbIX GYHKLMOHANBbHBIX MAArMHOB.
Y,06HbIN NporpaMmMHbIi MHTEpdEic
fenaeT paboTy ¢ nnarnHamm NErkoi faxe
ANA HEONbITHbIX NPOrPamMMUCTOB.

BECM/IATHBIA NPOCMOTPLLMK

B pexxvme npocmoTpa FEFLOW
obecneynsaert NPocmoTp 1 06paboTKy
pe3ynbTaToB COBEPLIEHHO 6ecnnatHo.
Tel'lepb BaWKMM K/IMEHTAM He HYXHa
oTAenbHaA Nporpamma s OLEeHKU U
aHa/n3a Bcex NoJIy4eHHbIX pe3ynbTaTos.

NOBEPOYHBIE PACHETbI

Monb3osatenn FEFLOW npeabasnsaoT
BbICOKME TPeboBaHUA K TOYHOCTU 1
3pPeKTUBHOCTM NPOrpaMm 1 pesynbTaTos.
MosTomy Bce annapaTtHas Mogenb
FEFLOW npoLuia MHTEHCUBHbIE UCMbITaHUA
1 MHOTOYUC/IEHHbIE NOBEPOYHbIE PACHETbI.
Pe3ynbTaTbl MOAENNPOBAHMA
CPaBHMBANNCh C JAHHBIMM aHANNTUYECKNX
peLeHuit, NnabopaTopHbIX ONbITOB U
pesynbTaTamu Apyrux WMPOKO U3BECTHbIX
MOZe/IpPYIoLWMX cucTem Noao6Horo posa.
TPAOUUUN

HaunHas ¢ 1979 FEFLOW nocTtoAaHHO
pa3BMBaAETCA M NOBCEMECTHO NpUMeHAeTcA
B MHOTOYMC/IEHHbIX MPOEKTax No pacyéram
TPYHTOBBIX BOZ, M NOPUCTLIX cpes,. C KoHua
80-x nporpamma npegcrassieHa yA06HbIM
rpadpuueckum nuxtepdeicom.

FEFLOW - BbI6Op NpodeccmoHanos Ha
NPOTAXKEHUUN aecaTunetniil

Cucmema pasnomos

FEFLOW - nyylwee pelueHue, ecnm sam
HeobxoAMMO TouHOe oTobpakeHue
TMZPOreoNornyecknX yCaoBuii ¢
MCMO/b30BaHNEM HEPEryNAPHON CETKM, B
TOM 4ucne c MBMEHRDOLLI,EFICR BO BpemeHu
reomeTpuen.

TbicA4YM Noab3oBaTeNel MO BCEMY MUPY
YK€ OLEHWUAM NPOrpammy 1 OKasbiBaemyto
Hamun TeXHUYECKYIO NOAAEPHKKY.

C npumepamu npumeHenna FEFLOW
MOYHO NMO3HaKOMMUTbCA B pOpymaXx,
aKTUBHO MocellaemMbliX N0/b30BaTENAMMU.

Y3HaiiTe 60/iblle 0 Nporpamme 13 Nepsbix
pyk!

Pa3paboTumKOM TaK:Ke OpraHu3yoTcs
perynspHble BCTpeUM nosb3osateneit u
cemuHapbl.

Wcnonb3osaHue FePEST: rpaduyeckoro
nHTepdeiica nonb3osatena Ana pabotsl ¢
nporpammoit PEST by John Doherty gns
OLLeHKM NapameTpos 1 aHannsa
HeOI'Ipe,D,eﬂEHHOCTeH. B0o3MOXHOCTb
napannenbHbIX BbIMUCAEHUI NPU HANUYUK
0/1HOMO/1b30BATE/bCKOM KOPMOPaTUBHOMN
NNUEH3Nn.

FEFLOW Bkntouaet nanueHsunio WGEO,
MHCTPYMEHT ANA NPUBA3KM 1 06paboTkm
NPOCTPAHCTBEHHO CBA3AHHbIX PACTPOBbIX
A3HHBIX, @ TaKKe TpaHchopmaumm
PacTPOBbIX Y BEKTOPHbIX JaHHbIX.
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YMNPABJIEHUE JAF
MHBECTULUMOHHOE
NNAHUPOBAHMUE,
NMPOrHO3UPOBAHME B PEAJ/IbHOM
BPEMEHM 1 ONEPATUBHbIN
KOHTPO/b

[Ona peweHna cambix 6oablnx npobaem B
obnacTv BogHbIX pecypcos B mupe TpebytoTca
camble nepenoBble, HAAEXKHbIE U
MHHOBALMOHHbIE TEXHOJIOTUMN.

Haw yHMPUUMPOBAHHbIA NPOrpaMmMHbIN NakeT
onTumusmpyet pabounii npouecc 06paboTku
AAHHbIX, NoAAepPKMBAET aHa/IU3 CLLEHAPUEB U
NPUHATUE PELLEHUN, a TaKKe npeaaaraer
BO3MOXHOCTU MPOrHO3MPOBaHUA B peaslbHOM
BPEMEHM 1 ONEPATMBHOTO KOHTPONA. ==

Hawwu TEXHOIIOI'MM BCTpaMBahO]' 3




MIKE OPERATIONS

MNpeobpasyinTe BalK
AaHHble, MOAEeNn U
3HaHWA B ydLumne
onepaTuBHbIE peLleHuns

PACLUMPEHHBIE MPO®ECCUOHA/IbHbIE
BO3MOXHOCTHU

MIKE OPERATIONS npeaocTtaBasfeT cnewunanmctam no BOAHbIM pecypcam

TEXHONOTUW ANA NMOCTPOEHUA CUCTEM YNPABAEHWUA AaHHBIMU, CUCTEM
NPOrHO31POBaHUA U, B KOHEYHOM UTOre, CO34aHUA CUCTEM
0MepaTMBHOIO yNpaB/ieHus B PealbHOM BPEMEHM, KOTOPbIe
noAK/toYatoTeA K MIHTepHeTy Belwei (10T) u ynpaBasioT Hacocamu,
BOZOC/MBaMM, 3aTBOPAMM U MIOTUHAMU B GU3UYECKOM cHUCTEME.

MPEMMYLLECTBA

NMPUMEHEHUE

Byab To paboTa ¢ BOAHbIMK pecypcamu B
peuyHbIx bacceiHax, ropoAax UM MOpPCKon
cpefe, CneLnanmncTbl Mo BOAHbLIM pecypcam
CTa/IKMBAIOTCA C OAMHAKOBBLIMM
TPYAHOCTAMM Npu paboTe C pasIUyHbIMU
UCTOYHUKAMU OaHHbIX U Pas/Ind4HbIMK
NPUIOKEHUAMM U pe3ynbTaTamm
MOAeNNPOBaHUA.

MIKE OPERATIONS - 370 0606WeHHbIN
NpPOrpaMmHbIi NPOAYKT,
npeAHasHauYeHHbI ANA CO3AaHUA PYUHBIX
WM @BTOMATU3MPOBaHHbIX Paboumnx
npoueccos Ana c6opa, NPOBEPKM aHHbIX,
BbINO/IHEHNA MOAEIMPOBAHUA U
ny6avKaumm nHpopmauum.

OH noa/ZepnBaeT opraHusaLym B
pacluMpeHnn BO3MOXKHOCTE
HEo6X0ANMbIX ANA HACTPOMKK U
NoAAEPHKaHUA CNOKHDBIX
MHGOPMALIMOHHbIX CUCTEM, KOTOPbIE
AenatoT Heobxoanmyto MHbopmaLuio
[0CTYNHOW ANA ONepaTopos 1 N,
NPUHUMAIOLLMX PeLLeHNA.

CneunanmncTbl Mo BOAHbLIM pecypcam
ncnonb3ytoT MIKE OPERATIONS ana
peweHnA CNOXKHbIX BOAHbIX I'IpOﬁﬂeMA
KnloueBble npenmyLLiecTBa BK/IIOYaIOT B
ceba:

NOBbILWWEHHAA 3®PEKTUBHOCTb

« [enaiite 60/blUe C MEHbLUMMMN
3aTpaTamu 1 No/y4mTe NOAHOLEHHYIO
BbIFOZY OT JaHHbIX U Mogenei
YnyuiweHune paboTbi € CyLLECTBYIOWMMM
3HAHUAMM U MHDPACTPYKTYpPOW
ObecneyeHne yyLero cepeuca Ans
NapTHEepOB, K/IMEHTOB,
3aMHTepecoBaHHbIX CTOPOH U
OﬁLLI,eCTBeHHOCTM

COKPALLEEHUE PACXO40B

Pa3spaboTka meHee TpyA0eMKUX
npoueccos

CoKpalleHWe 3KCMNyaTaLMOHHbIX
pacxoaoB (3HePrus, XMMMKaTbl, Bpema
npocros)

YAyuLeHne A0NTOCPOYHbIX MUHBECTULMI
YMeHbLueHue yuepba oT aBapuiiHbix
CUTyaLuid.

HOPMATUBHbBIE TPEBOBAHUA
PearvnposaHue Ha YpesBblyaiiHble
cUTyaumm u obuiecteeHHas
6e3onacHocTb

OueHKa BO3AECTBUA Ha OKPY»KaloLLyto
cpeay

YnpassieHue obuiecnnaBHbIMU
KaHanunsaumMoHHbIMK cuctemamm (CSOs)
MoHMMaHwMe puckos 1 usberaHne
wrpados.

.

.
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BOJHBIE PECYPCbl U BACCEMHbI PEKMN
Bo/,0X03AICTBEHHbIE OpraHbl UCNOAbL3YIOT
MIKE OPERATIONS B KayecTBe cucTembl
ynpaBAeHNA rMAPONIOTUYECKUMM AaHHBIMY,
KoTOpas obecneunBaeT JOCTYN K AaHHbIM
rapaHTUPOBAHHOrO KayecTsa A/1A Lenei
ynpaBAeHNA BOAHbIMM pecypcamu.
BacceliHoBble ynpaBAeHUA UCMO/b3YIOT
MIKE OPERATIONS gnia obecneyenns
NpO3payHOCTM U OB6BLEKTUBHOCTY B
ynpaBaeHU BOAHBIMU pecypcamm 1
peleHnAxX B 061acTi NNaHNPOBaHUA
PeuHble ynpaBaeHna n MeHeaxepbl No
4pe3BblYaliHbIM CUTYaLMAM UCMONb3YIOT
MIKE OPERATIONS gnia c6opa 1 06paboTku
[aHHbIX B peasbHOM BpeMeHMU, a Takxke Ana
CO3/J,aHNA CUCTEMbI MPOTHO3MPOBAHNUA
NaBOAKOB WM ONTUMU3ALMM JEATENBHOCTU
Ha peKax.

CUCTEMbI BOAOCHABXEHUA
BopgokaHanbl ncnonbsytor MIKE
OPERATIONS gna:

« OpraHusauum ynpasneHna AaHHbIMK B
peXu1me peanbHoro BpeMeHu, BKoYas
/aHHble 1 OTYETbI O COOTBETCTBUMN
Co3faHue cucTem NPOrHo3npoBaHuA B
peXxunme peanbHOro BPEMeHM!, a TaKKe
ANA KOHTPO/IA U ONTUMM3ALMM CUCTEM
cbopa NMBHEBbIX U CTOYHbIX BOA,
MOHMTOPUHT NpoTeKatoLWMX cucTem
BOJOpacnpeeneHna U MUHUMM3aLMA
BO/Ibl, He NPUHOCALLEN A0X0Z,
AAMWHUCTPALUU NOPTOB U MOPCKUE
OMEPATOPbI

Mopckue onepatopsl ucnonbsytot MIKE
OPERATIONS ans co3gaHua cuctem
ynpaBAeHWA AaHHbIMK, obecneynsaoLnx
MEeTeopONOTUYECKUMU 1
OKeaHON0rMYeCKUMMN AaHHbIMU.

HedtaHble n agHOYrNybUTENbHBIE KOMNAHUM
— [/17 OLLEHKM 3KOIOTUYECKUX PUCKOB U
BO3/1e/CTBUA 417 ONepaTUBHOMO
NAaHUPOBaHMA.

OpraHbl ynpaBieHna YpessblyaiiHbIMU
CUTYaUMAMM — ANIA CO3JaHNA CUCTEM
NPOrHO3MPOBaHMA, OPUEHTUPOBAHHbIX Ha
3aTonneHne NpUBPeHbIX PaitoHOB,
pasnnBbI 3arpA3HEHNIA 1 KayecTBO
X03AMCTBEHHO-6bITOBOW BOAbI.

Moaynun

DIMS.CORE

OCOBEHHOCTH

AAHHbIE U UHCTPYMEHTbI

Mopaynb ynpasnaeT xpaHeHuem u
06paboTKoi AaHHbIX. PYHKLMOHANBHOCTD
BK/IOYAET HECKO/IbKO KOMMOHEHTOB, B TOM
yucne:

BpeMeHHble pAAbl, NnpeAHasHa4yeHHble
Ana 06paboTkM faHHbIX M obecneyeHuns
KayecTBa

TMC MHCTPYMEHTbI ANA aHanusa u
06paboTKM AaHHbIX

CucTema ynpaBaeHus JoKyMeHTaMu
(1306paskeHns, MS Word, PDFu T. 4.)

KOMMOHEHT 971eKTPOHHbIX TabauL, Ans
OTYETOB O @HHbIX U PacyeToB B
3N1EeKTPOHHbIX TabanLax

CkpunTbl Python ¢ pegaktopom-
0TNauMKOM

MoKasaTenn paccynTLIBAIOTCA HAa OCHOBE
NO/IEBbIX A@HHbIX MW Pe3y/IbTaToB
mozenn

FeHepaTop oTyeToB ana MS Word.
CLEEHAPUIA

PacwupsaeT moaynb [laHHbIX
DYHKLMOHANbHOCTbIO yNpaBieHna
cueHapuamu. OH npesocTaBaAeT pag,
afianTepoB MoAesei, KoTopble CBA3bIBAOT
MIKE OPERATIONS ¢ KOHKpeTHOW
MOZeNbIo U NO3BONAIT CPaBHMUBATL
CLeHapuu, ONTUMU3UPOBATL MOJESb,
aHanM3MpoBaTb YyBCTBUTE/ILHOCTb,
CBA3bIBaTb HECKO/IbKO MOZEeNel B O4HOWM
MOZe/I1, a TaK:Ke MHOTOKPUTEPUA/IbHbIN
aHanM3 1 aHanu3 3aTpar U BbIroA,
ABTOKOPPEKLMA

Pacwmpaet moaynb [laHHbIX cO
BCTPOEHHbIMM 33a4aMn U KOHCTPYKTOPOM
paboumnx NpoLeccos ANA aBToMaTM3aLmum
MMNopTa faHHbIX, 06paboTKM AaHHBIX 1
pacyéra mogeneit.

MIKE OPERATIONS coyeTaeT cuibHble
CTOPOHbI HECTaHAAPTHOTO
HacTpanMBaemoro NPOrpammMHOro NpPoyKTa
C r’MBKOCTbIO OTKPLITOM Cpesbl
nporpammHoro obecnevyenus. Knouesble
0cobeHHOCTH BKAtOYAIOT B ceba:

DIMS.CORE pononHaet MIKE
OPERATIONS, npepoctasnas
paclIMpeHHbIe BO3MOMXHOCTN
yNpaB/ieHNA BPeMEHHbIMU pAsaMU.
DIMS.CORE moxeT cBa3blBaTh BCe
MCTOYHUKM aHHbIX, 06beANHATL
HECKO/IbKO UCTOYHMKOB [aHHbIX B
o/iHY nnatdopmy, a Take nosonset
06MeHMBaTLCA U NPeAOCTaBATL
/AaHHble Nosb3oBaTeNam B Nto6om
mecTe.

OH npeaHasHayeH ANA NOCTPOeHUA
pelueHnii, KoTopble NpeobpasytoT
AaHHble B UHGOPMaLMio Ana
3KCM/lyaTaunu 1 ynpasneHns
KOMMYHa/IbHbIMM yCIyramu.
DIMS.CORE ucnonb3yetca ana
CBA3bIBAHUA AaHHbIX U MoAenei
CUCTEMBI ANCTIETYEPCKOTO
ynpasneHus u cbopa gaHHbIx (SCADA)
B NPOEKTax, KoTopble peanusyoT
CUCTEMbI KOHTPONA B peasbHOM
BPEMEHU Ha OCHOBE MOHUTOPUHIA U /
WNW Ha OCHOBe MoJenei, n
nocTaBNAETCA C TMBKMMM 1
aBTOMATU3MPOBAHHBIMMN
BO3MOXHOCTAMM CO3/jaHNA OTHETOB.

« HacTpansaemoe HacTo/IbHOe U Be6-
NpUOXKeHUe, NpegHasHauYeHHoe Ans
npepocTaBaeHns HeobxoaMmon
MHbOPMaLIMM onepaTopam CUCTEMbI 1
MLAM, TPUHUMAIOLWMM peLleHns

« Mpunoxenne Workbench ¢
NoNb30BaTENbCKUM MHTEPdEicOMm,
npeaHasHayeHHoe Ansa addeKTBHoOM
Hac‘rpoﬁkm " O6C}1y)Kl/IBaHI/IiI CUcTembl.

o WHCTPyMeHTbI ANA B3aUMOAENCTBUA C
pasnunyHbIMKU GopmaTamm faHHbIX U
UCTOYHUKAMU AaHHbIX

« XpaHeHu1e JaHHbIX B peNALMOHHON 6ase
[LaHHbIX

« PaclumpseTca ¢ ToMOLLbI0 BCTPOEHHOTO
CKPUNTOBOTO KOMMOHeHTa Python

« APl ansa pa3paboTKM N0Nb30BATENBCKUX
NPUNOXKEHUIN

« MHOrononb30BaTeIbCKUM ¢
pasnUYHbIMK YPOBHAMM A0CTyNa
nonb3oBaTenem u COOTBETCTBYHOWUMU

npuBuaeramu.
Amromarmaaums
W KOHTRONG
smen Mparnos
g -NMportoz
¥ . T - DnTvMaaLma
e —————— - BOMbILIWE AAHHES
N —e———0—8— | =
L1 -"’ | @ Daninos ] ¥nparnenme Mogem
- u - Brsyanusaunn
h ——lg@ - MoHuTopuHr
Sl 1 seananpy Mac e - OrietHoc T
w £ - Cliop
- KpaHeHne
DNINUECKHE CHOTEMEL - Mponepxa



PACLLMPAA BO3MOXHOCTA
MPOPECCMOHANOB

M unu Kopnoy ?
Kaxapblit moxeT ussneub Bbiroay!

BoT Heckonbko npumepos Toro, 4yto MIKE
API moxeT caenaTb AnA Bac:

YayduieHve ynpasneHus pusndeckumm
aKTMBaMM, TAKUMM Kak KOMMYHa/IbHble
YCNyry, pacnpeaenuTesibHble CeTH,
TPAHCMOPTHbIE CUCTEMbI, NPUPOAHAR
cpefa v 34aHus, ¢ 6onee ToUHbIMU
pacyeTamm PUCKOB OT CBA3AHHbIX C BOAOI
6e4CTBUIA, TAKMMU KaK HaBOAHEHNA,
BbI3BaHHblE OBU/IbHBIMU JOXKAAMM,
LyHamK, pasinBamu pek uam
nepenosiHeHMeM KaHan3aLMOHHbIX
cuctem

YnydweHune paboTbl NIOTUH,
rMp,po:—)neK'rpocraHuMH ucuctem
onoselieHua 6narogaps 6onee 6bicTpbiM
U TOYHbIM pacyeTam CUCTEMDbI
BOJOCHabKeHUA

MNoBbiweHne peanncTuyHocTn
TPEHUPOBOYHbIX CUMYIALMIA A/1A TAKUX
KPUTUYECKU BaXKHbIX B 3KCN/lyaTaumun
BO/HbIX PecypcoB 06bEKTOB Kak NIOTUHa,
TMAPO3NEKTPOCTAHLMMN U T.A. =

MpucoeauHaiiTecs K Haluei nporpamme
OEM-napTHepoB
Y3HaiiTe 6osiblue Ha

www.mikepoweredbydhi.com/products/
mike-api




AKAZEMUA DHI

agemuna DHI oxBaTbiBaeT BCce acneKThl
Oy4eHUs U1 obMmeHa 3HaHUAMMN.

DbyueHne No3BOANUT Bam BbICTPO HaxoaUTb
apdeKkTUBHOE peLlleHna ans nbbix
WMHXXeHepHbIX 3a4a4 B 061aCTM BOAHbIX
pecypcos.

Kypcbl npoBogATcA No Bcemy Mupy.
bonee 200 BbicOKONPOhECCUOHANBHbIX
npenoaasaTenen paboTatoT B
npeacrasutenbcTteax DHI no sBcemy mupy,
MHOIMe U3 HUX ABNAIOTCA NPU3HAHHbIMM

3KCMepTamu B cBoew obnacy.
‘ d
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THE ACADEMY BY DHI

AKALEMMUA DHI BkatoyaeT B cebs Bee rnobanbHble meponpuatna DHI no
0by4yeHnto 1 0bmeHy 3HaHuAMU. MpucoeamHANTECH K Kypcam
AKALEMWW, B KOTOPbIX KaXKAblii rof, y4acTBYHOT TbICAYM CMELnanncToB B
06,1aCTU BOAHBIX pecypcoB. Halummm onbITHbIMK NpenoaasBaTensimm
TaK¥Ke NpoBOAATCA BCTpeun nonb3osateneit MIKE by DHI, cemuHapsbl 1
KOHpepeHUuMU. PacluimpbTe Bawm HaBbiku B ucnonb3osaHum MIKE by
DHI n paboTaiiTe Hag Bawumu npoexktamu 6onee adpdekTmsHo!

MoBblWeHmne 3HaHWI U
HaBbIKOB
no/sib3oBaTesien

OB AKALEMUNUN

OBYYEHME

OPIrAHMU3ATOPBI 1 MPEMOLABATE/IN

Llenb cozpanna AKALDEMWUWW DHI -
obyuyeHne 1 06MeH 3HaHUAMU MexaY
HalWKUMM NapTHepamu B chepe BOAHbIX
PEecypcoB 1 3aLuTbl OKPYXKatoLLei Cpeabl.

AKALEMWA DHI paspabatbiBaet n
NPOBOAMT KypCbl 06y4YeHus,
npeAocTaBAAeT JOCTYN K pe3yabTaTam
nccnefoBaHuii, aKCNepTHbIM popymam n
TEXHONOTUAM.

Mol npurnawaem sac NnpucoeguHUTLEA K
MepONpPUATUAM, MPOBOAUMBIM MOZ, 3rUA0N
AKALOEMWW DHI!

NpuATHOro 06yyeHuna!
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Mbl npeanaraem 60NbLLIOV CNEKTP KypCoB
1 CneunanbHbiX NPeanoXKeHnii Ans
PasNNYHbIX 33434 U PeLueHUi.

[NNTENBbHOCTD 0BYYEHUA MOXKET
COCTaB/IATb OT HECKONbKUX HEN 40
HECKO/IbKNX MECALIEB.

Kypcbl JOCTYMHbI B BUAE KOPOTKMX
CTaHAAPTHbIX KYPCOB MO 3aABAEHHOM
TemMaTuKe U pacClMpeHHbIX Kypcos,
MCMONb3YIOWMX NPEeOCTaBEHHbIE
noNb30BaTeNeM AaHHbIE ANS
MOZENMPOBAHUA B OLHOW UAN HECKONBKUX
13 BbIGPaHHbIX MPOrpamm.

CneupanbHble Kypcbl OpraHu3yloTca AN
YHUBEPCUTETOB.

Kypcbl MIKE by DHI 6a3upytotca npexae
BCEro Ha MOBbILEHNN NPaKTUYeCKnX
HaBbIKOB PaboTbl C NPOrpamMmmami.

Mocne 3aBepLuieHns Kypca Bbl Cpasy
CMOXeTe NpUCTynnuTb K paBOTe Hazj cBOMM
NPOEKTOM.

TemaTnKa KypcoB OXBaTbIBAET LWMPOKMIA
CMEeKTP BOMPOCOB: OT BAUAHWSA U3MEHEHNS
KAnMmata A0 ynpasaeHna BOAHbIMU
pecypcamu, B TOM YMCAE rOPOACKOe
BOAOCHAGKEHME 1 BOLOOTBEAEHME,
HaBOAHEHMA N NaBOAKK, BOAHbIE 06beKTbI
pasnnyHbIX MacluTabos.

Mbl OpraHusyem coTHn
BbICOKOKA4YeCTBEHHbIX N
Npo¢deccuoHanbHbIX ayAUTOPHBIX y4ebHbIX
KYPCOB B TPaAMLIMOHHbIX KNACCHbIX
KOMHaTtax - B Balwem permoHe n Ha sawem
A3blKe.

O6yueHue UrpaeT BaxkHyto posb B
MOCTPOEHWUM 1 NOAAEPIKAHWUM BaLLEi
Kapbepbl, HO MOKET BbITb C/IOKHOM
3a4a4elt ANA NNAHUPOBaHMA BaLlei
3arpy»eHHoi paboueit Hegenu.

Mo3ToMy Mbl TaKKe Npe/iaraem OHMaMH-
KypCbl, y4ebHble ceMuHapbl 1
npe3eHTauumn B Ka4yecTse SKOHOMUYECKN
3¢pdeKTMBHOro 1 rbKoro metoaa ana
MOBbILIEHMWA BALLWX HAaBbIKOB M 3HAHWIA.

CAMOCTOSATE/IbHbIE OHJIAH KYPCbl
Ecnu Bbl npegno4vynTaeTe y4nuTbCA B CBOEM
cobcTBEHHOM Temne, Mbl Nnpeanaraem
KYPCbl CAMOCTOATENBHOTO 06yYeHus,
4TO6bI BbI MOT/IM MPOXOANTH UX B yAOEHOE
[NA BaC BPEMA.

OHNAWH KYPC NOA, PYKOBOACTBOM
MNPENOAABATENA

Hawwwu oHnaliH-cemuHapbi-Be6UHapbI
npegnaratoT TeMy B Te4eHWe KOPOTKOro
BPEMeHM, KOTOPaA MOXKeT BbiTb
nporpammuoi GpyHKumMein u / unv 6onee
y3Koi Temoi. OHNalH-cemMUHapbl
nAeanbHO NOAXOAAT f/1A TOro, YTO6bI
NOMOYb BaM OMpPeAeNnTb, YTO MOXET
c/enaTb Halle nporpaMmmHoe obecneyeHne
MIKE ansa yaoBneTBopeHna Balmnx
notpebHocteit. Ecm Bbl XOTUTE y3HaTb
6onblue, Bbl MOXKETE NOCETUTb HaLLKW KypCbl
no oby4yeHnIo MporpammHoOMy
obecneyeHuto, KOTopble NOAXOAAT Kak ANA
NOTEHLMANbHBIX, TaK U AN1A HOBbIX 1
OMbITHbIX NONb30BaTENEN.

OPFAHM3ATOPbBI U MPENOAABATENN

FOBOPAT YHACTHUKN

PACMMUCAHUE KYPCOB OH-NANH

Bonee 200 Halwmx COTPYAHMKOB NO BCEMY
MWpPY—3TO NPOodECccoHanbl, MHOTME U3
KOTOPbIX ABAAIOTCA NPU3HAHHbIMU
JKcnepTamu B cBOei obnactu.

Kypcbl NpoBoAATCA Npenojasatensmm ¢
Y4YETOM MECTHbIX 0COBEHHOCTEN U
3aKOHOAATENbCTBA, @ TaK)Ke 3anpocoB
Y4YaCTHMKOB Kypca.

Mpu HeobxoAMMOCTU Mbl
NPOKOHCY/IbTUPYEM Bac Mo cxeme
obyyeHuna, NoaxoaALLel K Balnm
YCNIOBUAM.

Bbl MOXeTe NoNoXKUTLCA Ha
npodeccnoHanbHbIN OMbIT HALWMX
npenosasareneu.

YYACTHUKKN

Tobicaun npodeccmoHanos B chepe BOAHbIX
pecypcos y4acTsytoT B Kypcax AKAJEMUUN
DHI Kaxaplii rog,. Kypcbl opraHunsosaHbl
Takum 06pa3om, 4To6bl MONHOCTHIO
COOTBETCTBOBATb 33/ja4aM Y4aCTHUKOB
HEe3aBMCHMMO OT X POJIU B MPOEKTE.

B Kypcax y4acTBYIOT KaK npeAcTaButenun
rocyaapCTBeHHbIX U perMoHasibHbIX
OpraHu13auuil No ynpasaeH1io BOAHbLIMM
pecypcamu, MPoeKTHblE UHCTUTYTI,
YHUBEPCUTETbI, UHXUHUPUHTOBbIE
KOMMaH1M, BOAOKAHa b,

370 6bIN0 NONHOE ABYXAHEBHOE
norpyxeHne B MMp MOLEeNMPOBaHUA.
KomaHza npenogasatenei -
npodeccrmoHanbl BbICOKOro YPOBHSA.
Kypc xopoluo opraHn3osaH.
lMnaHnpyem yyactme B HOBbIX Kypcax
DHI”.
~ Vito Persetto, CTaplmii uH»keHep no

npoknaake kabens, Statkraft UK Ltd.,
Benukobputanus

“OueHb NoHpasuiack paboTa
npenogasaTenif U COBMECTHbIV pa3bop
npvmepos. ITo, NOXKaNyK, NyYLni
KypC, Ha KOTOPOM A NpucyTcTBoBan”.
~ Fred Bickford, Crapwwii ruaporeonor, Global

Resource Engineering (GRE) Ltd., Konopago,
CLUA, USA

Kakabiii ros THE ACADEMY nposoaut
MHOXECTBO KypCOB MO BCEMY MUPY.

Bbl MOXKeTe 03HaKOMMUTLCA C HALLIMM
OHNalH-pacnucaHnem 1 BbibpaTtb
noAxoAALMiA Kype B Baweli cTpaHe:
www.theacademybydhi.com

3apaTb BONPOCHI ¥ NONYYUTH
AOMOIHUATENbHYI0 MHGOPMALIMIO MOXHO B
MexayHapoaHom Cekpetapuate Kypcos:
courses@dhigroup.com

Take pacnycaHume KypcoB Ha pycCKOM
A3blKe Bbl MOXeTe HaliTU Ha caiiTe
npegacrasutena DHI B Poccumn komnaHum
000 «3KXANIEH»:

http://www.echyden.ru
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ARALEMWA DHI

OcHoBolt KomnaHuy DHI aBnAtOTCA KOMM/IEKCHbIE 3HaHUA B obaacTu
BO/HbIX PECYpPCOB, NONyYEHHble B pe3ynbTaTe BbINOJHEHUA NPOEKTOB U
Hay4HbIX UCCNEA0BAHUIA. ITU 3HAHMA Mbl BCTPAMBaeM B HalLK
NPOrpaMmmHble NPOAYKTbl. Hal NpropuTeT—A0CTYNHOCTb 3HaHUI. Mbl
AeMMCS 3HAHUAMM B TOM YKC/Ie Yepes MeponpuaTUs, nybamkaumm,
coTpygHuyecTBo ¢ BY3amu n genosble urpsol.

fobanbHbI 0bMmeH
3HAHMAMMN U
NnapTHepPCTBO

COBbITUA

FOBOPAT YHACTHUKN

MHorouncneHHble Nonb3oBaTenu
npoayktos MIKE Powered by DHI,
napTHepbl, NPeACTaBUTeNN OPraHoB
BNIACTU W APYr1e 3auHTepecoBaHHble AnLa
BCTPEe4YarTCA Ha NPOBOAMMbBIX HAaMKU
MepOnpPUATUAX MO BCEMY MUPY.

Haiwm meponpuATUA Aal0T BO3MOXHOCTb
NOAENTLCA CBOUMM 3HAHUAMM, UAEAMU,
OMbITOM M pesy/ibTaTaMu UCCAEL0BAHMIA C
ZAPYrYMM cneumanncTamm B obnactu
BO/ZHbIX PeCcypcos, paboTaiolmx B
PasNINYHbIX TEXHUYECKUX 0B1acTAX.

MeponpuATUA BK/IOYAIOT BCTPEUN
nonb3osatenei npoaykros MIKE,
perMoHanbHble U HAaUNOHaNbHble
KOHbEepeHLMM, ceMuHapbl, Gopymbl.
O6bI4HO, B JONOHEHUE K MEPOMNPUATUIO
Mbl OpraHusyem Kypcbl 0by4eHna unm
9KCKYpCUM.

BcTpeuun nonb3osatenelt npoayktos MIKE
NpeAoCTaBAAIOT BO3MOXHOCTb Y3HaTb O
npumepax NpakTU4eckoro npumeHeHua
nporpamm, NocaeAHNX 06HOBAEHUAX 1
HOBOBBeAEHMAX. B gononHeHue,
noceTuTenn MoryT noAennTbCa CBOMMU
OMbITOM M 3HAHUAMM C APYTUMU
NONb30BaATENAMMU U KONNEraMun.

3 meponpuaTnA AakoT HOHHOLI,eHHbIl\/‘I
B3rnAag Ha coemelieHne npuHUMnos n
KOHLLeNUMI NOAAEPKKN MPUHATUA
peLeHuit B pamkax Hawein chepbl
[leATeNIbHOCTH.

Hacnagutech Tennoi n HepopmanbHowm
atmocepoit Ha MepPoNpPUATUAX
AKALEMWU DHI.
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“CeMUHap NPOLEMOHCTPMPOBA HaMm,
KaKk MOAENNPOBAHNE MOXKET BbITb
npMMeHeHo B yrnpasBaeHnn
YpesBblYalHbIMU CUTYaUMAMK. Takke
6b1710 0CO6EHHO UHTEPECHO
pa3o6paTbCca B BOAHbLIX TEHUEHUAX B
noiMeHHbIX 30Hax”.
~ Thanonnat Jaroenvimo Inorakul, AnpekTop,

MUHMCTEPCTBO MO YPe3BbIUaiHbIM CUTYaUMAM,
Taitnang

“3T0 6bIN10 OYEHb MHTEPECHO —
NPUHATb Y4acTUA B UTANIbAHCKOM
KoHbepeHuun DHI nonb3osaTeneit n
y3HaTb 6osble o npoayktax MIKE u nx
npumeHeHUAX. Mbl 0co3Haem
Ba)XHOCTb npoayKkTos MIKE Kak
30 PEeKTUBHOIO UHCTPYMEHTa Ans
NPUHATUA peLueHnit. 3To
MHHOBALMOHHbIN NOAX0A, K
OTHOLLUEHUAM C 06LLECTBEHHOCTbIO 1
YUPEKAEHWUAMM, U MO3BONAET
n36exaTb HEMOHUMAHNA U
KOHOAMKTOB Ha topuauyeckoi noyse’.

~ Michele Rosati, Crapwwii Feonor, SOGIN,
Wranua

“FeoTepManbHbIii CEMUHApP coaepsKan
pa3HoobpasHbie Npe3eHTaLmm
nosib3osatesieli No Teme
reoTepmMasibHOro MoAeNMpPoBaHuA,
noAYepKHy HeobxoAMMOCTb 0bMeHa
3HaHWMAMM B flaHHOM 061aCcTK, a TaKKe
BbIAE/IN/1 OCHOBHbIE HanpaBneHuUs
pa3BUTUA Nporpamm Ans
reoTepmasibHbIx 3agay”.
~ Kai Zosseder, PyNOT,DMTenb rpynnbl no

reoTepmanbHbIM 3aga4am, TexHUYeCKuit
yHuBepcuteT MioHxeHa (TUM), FepmaHua

“DHI co3gan atmochepy kKombopTHOrO
obmeHa ngeammn u Hdopmaumen
Mexay ydactHuKkamu. CemuHap 6bin
OYeHb XOPOLUIO OPraHM30BaH, BK/IOYAA
oben 1 Kode-bpelik, a TakKe
aKckypewto! MpeBocxoaHas
KoHdepeHuua no FEFLOW!”
~ Morgan le Lous, CTapLmit Hay4HbIN

coTpyAHUK, ENSEGID,
TexHonorn4ecknit UHcTuTyT Bopao, ®PpaHuma

NYB/IMKALNN

ONA YHUBEPCUTETOB

CEPBE3HbIE UTPbI

MpAMON JOCTYN K 3HAHWAM, HOY-Xay U
pesynbTaTam UCCAeA0BaHUI NO3BONAET
peLnTb camble CNIOXKHbIE 3334 B
061acT1 BOAHBIX PECYPCOB.

Hawwu ny6auKaumm, HayuHble cTatbu 1
PYKOBO/CTBA 1A NO/b30BaTe e
ABNAKOTCA BAXKHBIM WHCTPYMEHTOM
pacnpocTpaHeHns pesynbTaTos
nccneaoBaHuit.

[lononHnTenbHas MHPOPMaLMA Ha Halem
caite:

www.theacademybydhi.com/research-and
-publications

$dOPYMbI MO OBMEHY 3HAHNAMMN

Haww popymbl Takune, kak Popym
nonb3osarteneit MIKE User Forum UNEP-
DHI LleHTp Boabl v OKpysKatoLei cpeabl
Centre for Water and Environment, umetot
HEOLLEHUMOE 3HauYeHue /1A PasBUTUA
KOoMneTeHuun, 0bMeHa UAEAMU U HOY-Xay.

Aqua Republica - coemecmHeiii npoekm DHI u
n o) 06 Hayuii

no okpycaroujeii cpede

Mbl COTPYAHMYAEM C YHUBEPCUTETAMM U1
ZPYrMMM Hay4YHO-06pasoBaTebHbIMM
YYPEXAEHUAMM MO BCEMY MUPY ANA
[aNbHENLLEro yKpenieHus Halwen
06LWMPHOIA ceTU 3HaHWit. COTPYAHUYECTBO
NPOUCXOANT B Pas/IM4HbIX GOPMax 1 Ha
pasHbIX YPOBHAX, HaNPUMep COBMECTHbIE
MCCNeA0BaHNA, KaK HaLMOHA/bHbIE, Tak 1
MeXayHapoAHble UCCNeAoBaTe bcK1e
NpOrpamMmmbl, KypMpPOBaHUE MArucTpaHToB
1 acrMpaHTOB, U PasBUTME COBMECTHbIX
y4ebHbIX NakeToB.

Mbl XOTUM BHECTM BKNag, B GopmmpoBaHmue
6yayLero nokoneHna NpopeccuoHanos B
cpefie BOAHbIX pecypcoB. [11A 3TOro Mbl
NpPOBOANM TLATe/IbHbI 0T6OP CTYAEHTOB
ANA Hawux nporpamm. [na yyactua
noanucbiBaeTca NUCbMeHHOe cornaweHune
mexay yHusepcutetom m DHI.

Mol paspabaTtbiBaem Ae/0BbIE UTPbI,
KOTOpbIE UAEasibHO NOAXOAAT ANA
€O3/]aHNA OCBEJOM/IEHHOCTU 1 0BMeHa
3HAHWAMM B LIENAX BOB/IEYEHUA
33aMHTEPEeCcOBaHHbIX CTOPOH U 06/1eryeHuns
NOHWUMaHUE CNIOXHbIX B3aMMOCBA3ei
BOZbl.

Hawwm urpbl asnstoTca apdekTUBHbIMK,
TMBKUMU, MHTEPECHBIMU 1 0ByYaloWMMU,
npeanaras onpo6oBaTb NPUHATUE
peLeHuit B peanucTUUYHON BUPTYyanbHOW
cpege. Mrpbl MUCNONb3YIOT peasibHble
TMAPONOTNYECKMe AaHHble M OCHOBaHbI Ha
nporpammax MIKE Powered by DHI.
PECMYB/IMKA BOAbl—WHTEPAKTMBHAA
JAENOBAA UTPA

YT106b1 NOUrpaTh B HecnnatHyto Bepcuto
Pecny6avku Bogpl, paspaboTaTb peyHoit
6acceitH 1 yBMAETb NOCNEACTBUA CBOMX
AEeNCTBUIA, NoCeTUTE Hal canT
www.theacademybydhi.com/
seriousgames.

OT3bIB 06 MCMONB30BAHNM UTPbI
Pecny6auka Boapl OT y4acTHUKa
CToKronbmckoit Hegenun Bogpl. Yto Bam
Hanbonee 3aNOMHUOCH Ha
meponpuaTUn?

“Ceccua, BKNIOYABLIAA UHTEPAKTUBHYIO
Urpy C NNaHUPOBAHUEM CTPaHbI C
3bPEeKTUBHBIM UCMOb30BaHVEM

BO/HbIX pecypcoB. Mrpa makcMmanbHo

npubanKeHa K peanbHOCTU 1
npovssena Ha MeHsA BreyatneHue!”

~ Ranjan Kumar Ray, Munucrepctso BogHbix
Pecypcos, UHana
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O DHI

K koMnanuu DHI o6palatoTcs B IePBYIO OYepe/ib B CIyyae
BO3HUKHOBEHHUs 33/]a4 B cdepe BOAHBIX peCypcoB—O6Y/ib TO peKa,
BOJIOXPaHUJIMIIE, OKeaH, 6eperoBas JMHUS UJIHU FOPOJCKUE
TEPPUTOPUH.

Hamu 3HaHus B chepe BoAbl YHUKaIbHBI. OHU 06pa30BaMCh B
pesyJsibTaTe 50 JieT uccaeJoBaHUM U MPAaKTHUYECKHX TPOEKTOB B 60Jiee
yeM 140 ctpanax. Mbl flesiaeM Hallyd 3HAHUSA JOCTYIIHbIMU KJHEHTaM
¥ MapTHEPAM 10 BCeMYy MUPY 6J1aroiapsi HalllkM MPeCTaBUTENbCTBAM
Y YHHKa/JIbHOMY IPOTPaMMHOMY 06ecle4eHHuIo.

BO,E[a—HaLLI MHUD. Eciu HY>XHO 06€eCcrneYyuTh SKOHOMUIO BO/JbI,
pacnpenesieHre, IOBbICUTDb €€ Ka4€CTBO UJIN YIIPABJIATDL €€ TEYEHHUEM,
MbI MOXX€EM IIOMOYb. 3HAHUS BKYII€ C OIIbITOM Hallen KOMaH/AbI U
TEXHOJIOTUAMHW— KJIIOY K pE€llI€eHHUI0 JIIOOBIX l'IpO6J'IEM.

DA

000 «IKXANIEH» DHI A/S
. Agern Allé 5
OduumanbHbI gUCTPUbbIOTOP 2970 Hearsholm
nporpammHoro obecneyeHuns u Denmark
eAMHbIN CepBUCHbIN LeHTp DHI
B Poccum 1 ctpaHax CHI CVR Nb 36466871
127550 P, r. MocKsa, +45 4516 9200 Telephone
yn. bonbliaa Akagemuyeckas, +45 4516 9292 Telefax =
A-44, k.2 dhi@dhigroup.com N
+7 (499) 977-39-26 www.dhigroup.com

info@echyden.ru
MIKE Powered by DHI

www.echyden.ru Customer Success
+45 4516 9333 Telephone

mike@dhigroup.com

The expert in WATER ENVIRONMENTS www.mikepoweredbydhi.com



