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Modules of MORPHO: coastal dynamics simulating
system

HWAVE — moaynb, onucbiBaloWmMin BOSTHOBYO pedopaKkuuio, oudpakumio n
TpaHCcdopMaLnIO Ha JOHHbLIX HEOOAHOPOAHOCTSAX U TeveHusx ( lemyeHko P.,
KenesHsk M., 2000) Ha ocHoBe rmnepbonnyeckon annpokcuMauum ypaBHeHNS
nonorux ckrnoHoB ( Copeland, 1985), ¢ 6onbLuen BblYUCIINTENBHON

9 PEKTUBHOCTLIO, YeM annunTuyeckad. YucneHHaa peanusauma moayns
OCHOBaHa Ha pa3HOCTHOM cxeMe 4-ro nopsaaka TO4HOCTH.

8.0 12.0 16.0
X(m)

Model comparison with “Delft Hydraulics” laboratory
data (Berkhoff,1982 ) on wave height transformation
above the shoal



Tectnposanue mogenu HWAVE amepukaHckon komnaumen “ CHE” B

CPBaHEHUM C APyrumMmm mogensmMmm BonTHOBOM TpaHcdopmMauum ansa

Keystone Harbor, WA ( Tirendelly et al, 2006)

> H=1.0m
> T=40s
> Dir=180Deg TN

Bouss2D RefDif

524300 524350 524400 524450 524500 524550 524600 5246 524150 524200

Pesynbtatbl HWAVE

YPpaBHEHUAM ByCCMHeCKa npu 3Ha4YnTeJsiIbHO MEeHbLLUUX 3aTpaTax pac4eTHOro BpemMeHu B

OJIN3KMU K pe3yJribTaTaM HenMHeHO-AVICI'IepCMOHHO Mongesrnim no

CPaBHEHUIO C ypaBHeHMAMU ByccuHcka A



CpaBHeHue pesynbtatoB HWAVE u
SWAN Ha npumepe BblYUCIIEHNN
BOJTHOBbLIX noneun B rybe [onras -

Bocto4yHaqa, bapeHueBo mope

HWAVE HanpasneHune ceBepo-BOCTOK SWAN HanpasneHue ceBepo-BOCTOK 225°
, 225° BbIicoTa BosH B Toyke C HeBC =4.51m
nomMmeyeHHoum kpectukom He= 7 54m



Pa3BuTre CUCTEMBI HOBBIX ITapaJljIeNIbHbIX aJTOPUTMOB IS 3a1a4
TpaHcpopMaIi MOPCKUX BOJH HA OCHOBE YMCIICHHOT'O PEIICHUS
TUNEpOOJIMYSCKON BEPCUU YPAaBHEHUM MOJieIu noaorux ckiioHoB HWAVE

yckopenue napamieiasnoro HWAVE nis ryowt Jlonras ( bapenueBo mope)
cetka 801x 1121 (900 ThIC.T.)

NPUCKOPEHHS, pasiB

48 56 64
K-CTb npouecopiB




Modules of MORPHO: coastal dynamics simulating
system
BonHoBble MoaynNu

BOUSSZ — nonHoCTBIO HENTMHEHHAS MOJIENb, TTOJIYYCHHAS PA3JIOKECHUEM 10 MAJIOMY
napamMeTpy M uHTerpupoBanueM 1o riuoyoune (JKenesnsk, 1981) u pannee BoIBecHHAs
MHTCTPUPOBAHKMEM 10 IIyOHHE IS TOCTOSHHOM TIyOuHBI Serre. YucieHHo
pealin3oBaBajics ABYMEPHBIN BapUaHT MOJICIN C IMOIMPABOYHBIMU KO3 PUIIeHTaMH
[Madsen P., Schaffer H.,1998], yayumaromumu qucriepcHOHHBIE COOTHOIICHHS.

BOUSSM - uucnennas peanm3aius ypaBHeHHH byccuHecka B (OpPMYJIHPOBKE
(Madsen, 1997).

JIBe peanuzaiuu Mojesieil KopaOelbHbIX BOJIH B MNPUOPEKHON 30HE
ypaBHeHUI Menkoi Boasl u moneaun BOUSSM.

— Ha OCHOBC



BOUSSZ 3xcnepument Chawla [Chawla, Ozkan Haller, Kirby, 1996 ]
a=1.165¢cmM, T=1.0c




Modules of MORPHO: coastal dynamics simulating system

TEYEHUA

CUR ( COASTOX) — moaynb, onucbiBarowmmn 2-D npubpexxHble TEYEHUA Ha
OCHOBE ypaBHEHUN MESNKOW BOAbI, BKNIOYAOLWMX paguauMOHHbIE HanpsXXeHns,
nosiyqaemble n3 BbIXxoaHbIX gaHHbIX HWAVE (unu SWAN) moaynen.
UucneHHas cxema ocHoBaHa Ha ba3e meTtoaa KOHEeYHbIX 06beMOB C
Koppekumen notoka. NpumeHsaeTca Anga BblMUCIEHUS 3aTOMNMEHUS U OCYLLEHUS
B6epera B NpubnmxeHnn Menkomn Boabl.
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Dam break test: wet bed (left) and 002 0406 08 Ll W2 0B

| M.R., 1974.
dry bed casesGourlay, 19 Slosh test ( M2D manual) -seiche in a rectangular

basin. Time-series of water level and basic frequency

Model comparison with the laboratory

data (Visser, 1984) on water elevation in—
the surf zone ( wave set up) and the
distribution of the velocities of wave
generated alongshore currents




CUR+ HWAVE testing versus laboratory data for nearshore circulation
Gourlay (1974) wave induced circulations laboratory measurements

—— —Wave set-up contours In cantimetora

Surface elevation and currents simulated by CUR+HWAVE
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MopenunpoBaHue yposHA KOXHO KuTanckoro mopsa ¢ getanmsaumen permoHa
CuvHranypa gns 3agad pacyeTta LUTOPMOBbIX HAaroHOB

Unstructured grid of COASTOX-UN model for the simulated area
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Simulation of Surface Level Anomalies in South China Sea with the
refined modelling of the storm surges at Singapore

LAS B.5/Ferret B.B1 ——  NOAA/PMEL

DODS URL: httpe//apdrcf.acsek hawaii.ed w2090, doda/ public_dota,/ actallite_preduct/ TOPE
TIME : 23—DEC—1999 00 {interpolated) DATA SET: topex_weskly

TOPEX/ERS merged data Mesh Module Water Surface Elevation, m : 432000.000
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sea surface height anomaly ()

Sea surface elevation (m): satellite measurements (left) and
simulated (right)




Simulation of Surface Level Anomalies in South China Sea with the
refined modelllng of the storm surges at Singapore
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Wind-athmospheric pressure generated currents
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Modules of MORPHO: coastal dynamics simulating system
HaHochb!

MORPHO- SED — moaynb uncieHHoro pemienus 2-D aaBekTuBHO-11b)y3MOHHOTO
ypaBHEHHUSI TpaHCIIOpTa HAHOCOB. J[Jis pacueTa paBHOBECHOM KOHIIEHTPAIIUU B3BECU
BKJIFOUAET OMOIMOTEKY PA3IMUHBIX COBPEMEHHBIX MOJY-3MIUPUUECKUX HOPMYII,
BKJIIOYAIOIINX MapaMeTpbl BOJIH U TEUECHUM.

UCEWP- MORPHO: module simulating bottom/coast evolution in
governing all modules of the system

MORPHO-LD mMoxyns pacdera JTUTOIMHAMHYSCKHUX MPOIIECCOB Ha OCHOBE
YHCIICHHOTO PEIICHMS YpaBHCHHUS DKCHepa ¢ OJIOKOM YIIpaBJICHUSA BCEH IICTIOYKOM
MOJIEJICH, CTapPTYIOIIKUM MX IEePECUeT, €CIIM M3MEHEHHUsS IIIyOHUH B pacueTHOM 001acTH
nocturaroT Hekoro noporosoro 3Hauenuss. MORPH meHepkmeHT nogmoayns
OTBETCTBEHEH 3a (PYHKUMOHUPOBAHNE MOAENBHOW LENOYKM “BOSTHbI - TEYEHUS-
ceanMeHTbl — MopdoanHaMnKa- BOSHbI.
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Testing on the results of 5 models intercomparison of EC
MUST project, Nicholson et al. ( 1997)

Bottom, m (200hours). Bottom, m (“steady-state”).
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(1997)
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Testing on the results of 5 models intercomparison of EC

MUST project, Nicholson et al. ( 1997)

100 ‘ | ‘

I UceEwpP-
80—~ MORPHO - L

L i
1 Legend |
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..... ..*H MﬂdE' p——
voes STC Moded
~= UL Model | |j

0 5 ﬁ]‘ 16 20 25 30 a5 40 45 50
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Fig. 9. Deposition in the lee of the breakwaler as a function of time.



YucnenHHoe mogenvpoBaHue
nenbTbl [yHasn

CTponTtenbCTBO rNyoboKoBOAHOrO CyO0X04HOro KaHana
(F'CK) B pykaBe bbiCcTpbin AenbThl [lyHaa Obino HavyaTo
B 2003r. [MonHbIN NPOEKT NnpegycMmaTpuBaeT pa3Butue
HaBuUraunoHHoro kaHana [yHaun — HepHoe mope B
YKpanHe, KOTOpbIN 0becrneymnBaeT NPOXoXXaeHne cyagoB
npu rnyouHe kaHana 7.2 m. [lepBas dasa nNpoekTa,
3aBeplueHHada B aBrycte 2004r., no3songer
NpoXoXAeHue cydoB ¢ rinyonHon ocagkm 5.85 m. Btopas
doasa npoekrta HaxoauTcsa B cTaanm pa3paboTku.
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The marine part of the DNC - the approaching channel, length 3.30
km, which is passing through the sea sand-bar at the mouth of the

Bystry arm . Within phase two the jetty will be constructed to
protect the channel from the littoral drift from the North and North-
East — that are main directions of the sediment transport in the
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Simulated and recalculated from the laboratory
experiments river driven currents in “"no waves conditions”
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Wave heights simulated for the conditions of
laboratory experiments

SE and ESE waves without dike
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Wave heights and water surface elevation simulated
for for the conditions of laboratory experiments

NE and ESE waves after long dike construction
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Simulated field of suspended
sediments ( d=0.02 mm) for
the conditions of South-East-
South waves and the satellite
picture Terra (ASTER)
12.01.2001, which presents
the image of river muddy
water in the sea under the
impact of South- East waves
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HecTpykryupoBanHnas cerka cucreMbl MORPHO s
pacyera JUTOAUHAMUYECKHUX MPOILIECCOB B YCThe PyKaBa

beicTpbiu neabThl dyHas

28
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N3MeHeHrne OTMETOK JHA 3a MepHUo MaBojka u Mexxenu ¢ OB
BeTpamu H=3.01m, T=5.28¢; D50=0.15Mmm
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CyMMapHOE U3MEHEHUE OTMETOK JHA 34 I'0/T
(D50=0.02MM, 0.15MM)
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PaBMeII_ICHI/Ie KOHTPOJBbHBIX TOYCK BAOJIb KaHAJA
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3MeHeHne OTMETOK JIHA B TOUKAX BJOJIb KaHaja: 1) 0e3 kaHasa
1 J1aMOBl, 2) ¢ KaHAJIOM U 0€3 7aMOBbl, 3) ¢ KaHAJIOM U JUIMHHOMN

1aMOoit

KX}






Nearshore wave transformation in Marina area
UCEWP HWAVE - refraction —difraction mild slope equationn model ( similar to MIKE21-EMS)

Incoming wave hw=0.74m, T=4.2s, direction=355 °.

Cross section
Cross section

2000—
meters 1900 L : meters

1800

| [ [ |
[ |
190800 190600 151000 1154100 151200-181800 190800 190900 191000 191100 191200 191300




3 year simulation of morphodynamics under joint actions of waves and
currents, comparison with 15 years changes of coastline from satellite
picture . Proper simulation of the zones of erosion (blue) and
deposition ( yellow)
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MoaenupoBaHue kopabenbHbiX BONH C
WCNONb3OBaHUEM YPaBHEHUW MeNKou BoAbLI U
ypaBHeHun byccuHecka

BOUSSZ
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Bannpauuwa mopenu USEWP-BOUSSZ no nabopaTtopHbiM AaHHbIM

Remery (1974) Test #1

Water level fluctuations

Lateral Load (metric tons)

Water Level
(m)
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Water Level (left) and Velocity (right) Results from the “TMM Tabasco” at
9.9 knots in the Mississippi River Gulf Outlet, June 6th, 2002.




Water Level (left) and Velocity (right) Results from the “TMM Tabasco” at
9.9 knots in the Mississippi River Gulf Outlet, June 6th, 2002.




Water Level (left) and Velocity (right) Results from the “TMM Tabasco” at
9.9 knots in the Mississippi River Gulf Outlet, June 6th, 2002.




3akn4yeHve

Pa3paboTaHHbI NPOrpaMMHbIA KOMIMIEKC YNCITEHHOIO
MOJENNPOBAHUSA TMAPOANHAMUYECKUX U NUTOANHAMUYECKNX
NpoLLeCcCcoB NpMOpPEXXHOM 30HbI TECTUPOBAH Mo NabopaTopHbIM
NAHHbIM U pe3ybTaTaM U3MEPEHUN PA3NIMYHBbIX MOPCKNX O6BHEKTOB.

Pe3ynbTaTbl MpUMEHEHUS NPOrpaMMHOro KOMMeKca
pa3paboTUMKOM U ero rnapTHepamu ansg 60nbLIOro Yncia 3agad
6eperoBon MHXeHepun Mnoka3anun ero 3deEKTUBHOCTb.

[10 YPOBHIO MCMONb3YEMbIX MOAENEN N BbIYNCIIUTENbHbIX
METOA0B pa3paboTaHHbIN MOAENMNPYIOLLMA KOMIMNEKC
KOHKYPEHTOCNOCOOEH B COMOCTABIEHUM C NPOrPaMMHbIMMU
NPOAYKTaMM BEAYLUNX EBPOMNENCKUX N aMEPUKAHCKNX LIEHTPOB.
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