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Hydrodynamics

User Manual
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Enabling Delta Life 7-

D-Flow Flexible Mesh (FM)
New hydrodynamical engine.

Combines techniques from
Delft3D-FLOW and SOBEK

2009-2011: 1D+2D(+3D)

2012-2013: 3D+morphology,
parallellization,
misc. couplings.

Flexible Meshes:
 Curvilinear grids

» Extended with triangles
* Integral coupling with 1D
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CSM model Courant qrid (coarse in deeper parts
(JONSMOD 2010)
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Ocean Dynamics, Volume 61, Number 8, _ |
pp. 1175-1188, 2011. DOI: 10.1007/s10236-011-0423-6
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http://dx.doi.org/10.1007/s10236-011-0423-6

RM ﬁD-FIOEV’y FM Couran?, Uniform and Waciua
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RMSE results for — L. 3 o T
180 stations over a '
2 weeks simulation

3o | Comparable
0.2000 g | accuracy.

2.0750 D-Flow FM Courant :5.95¢cm

D-Flow FM uniform :5.84 cm

b Unstrue Lovrant () (Calibrated WAQUA : 5.72 cm)
ff. Unstruc uniform (m)

Ff. lagua ()




Comparable accuracy, at what cost?

Comparison of computation times '

Computation time one week of simulation DCMv5 (~9,3 km)
in seconds

WAQUA @ (Dutch Rijkswaterstaat)
TRIWAQ 34s

Delft3D-FLOW (Delft3D curvilinear)
D-Flow FM (single thread) 84s

D-Flow FM (eight thread OpenMP) 35s

D-Flow FM (eight thread, Saad ILUd BiCG-STAB(D-FIOW FM, same grid)

D-Flow FM competes in computation time with established
packages (in spite of possibly expected data structure overhead).
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Sierra Nevada

Pacific Ocean

Courtesy:
Mick van der Wegen
(UNESCO-IHE)

UNESCO-IHE Fi

Institute for Water Education
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Deltas: numerous curvilinear rivers, triangles for
coupling and for lakes

Mhard poite land

Bouldin Island

s
R Fern lslands
._*:‘__.-h =3 -
s Headreachjlsland

e

GCevils sle

— i
C,D1uGoogl@§=

e

& 2010 Google -
Dala 510, NOAA, U5, HNavy, NGA, GEBCO

380346 80" N 1213024 46"W  elev B . Eya alt 120581




Intrusion of salt water an ntaminants. _+ .

TifMme S«H#D} ZA08. 280 B, 233 B.833 dt: 14.Z2868 Reg.dt:  17.244 CBRU- step: B.280 Tob: 4Z. % 881 fradt B. 719
ksnplot: a 188 Znodinna L5 [ [ Uoll: 8. 93032269E+11 Uler: 8. 18Z45472E+05 Hsetb: 8 #dt: 171 #Hit=ol: za
HCG. 158655 HGaus=: 23650 Hexpl. A Huoet 22252 Hohkaded: 2482 Hrnodreg: (5] #=1lit s (5]
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Produced with VideoMach
www.videomach.com




A finer-scale model: the Kam Tin Drainage channel | 5
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Good agreement with measurements from

laboratorv/scale model |

Level (mPD)

Result Comparison of the Hydraulic Scale Model with 2D-Unstructured Grid Model for Q200
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FM result—" »" ~ __~—

1600 1700 1800 1900 2000 2100 2200 2300 2400

Chainage (m)

—— Red Level

= = =(Coping Level

=== | Instructured Gnd Model (n=0.024)

=l | nstructured Grid Model (n=0.01 for Plexiglass in Channel Segment 3)
B Unsteady-state Fixed Gauge (Fig 4.7, Scott's Report 1998)
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Drainage channel Hong Kono
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Malpasset Dambreak maximum waterlevels
Location nrs 1-17: prototype, location nrs 18-26: physical scale model

B Observed
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Tirme S-H-D: S083. AOA Z. 588 B.184 dt: 1Z8.888 Aog.dt: TE.251 CPU< step: B.831 Tot: 1.2 SolsRest: B 252
ksnplot: 1 108 znodinn 2 B . aaasss LUoll: 8. 248334833E+ 16 Uler: 8. 95236743ZE-8E H==tbh: B Hdt 115 #it=ol:
HCG: 259 HGauss: 255 Hexpl: B #Huet : TZZ22  Hohk aded: B #nodneg: 5] H=1lit: 5]

/

D-Flow FM — coupling with wave and current sediment transport

Case of IJsselmeer — Lake |Jssel
Time varying uniform wind; fetch limited wave modelling approach

Hurdle and Stive (1989) / Monbaliu et al. (1995)

49
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Viscous flow around a cilinder (vortex..h__shedding

“Time S<H-D:. 2. ISBB 2. QBZ B.B@'B dt: 6.2'_3;3 Ruea.dt: B, IEZF CPl-step: D, DRETTok & 8.2 SolsRest: 1.555
k nplot: 1 1588 znodinn» 8. a88a33 Uoll: 8. 11933519E+87 Uler :, 8. FTAFZ34SEH3 #H==tb: B #dt: TZ #Hitsol:
HCG : 1159 HG=au=s=: - 1387 He=xpl: B Hwst 2356  #Hchk aded: . 8 Hnodneg: 5] H=lit:)] 15}
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Flexible grid: horizontal in main channel, circular to ~«
support pillar’'s boundar
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