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2 tanh 2% = e sith 2™ cosnZ® K,
L L i 7 3

0.00 0.000 0.0000 0.000 0.000 1.000 -
0.01 0.248 0.0403 0.253 0.256 1.032 1.440
0.02 0.347 0.0576 0.362 0.370 1.066 1.230
0.03 0.420 0.0714 0.448 0.463 1.102 1.120
0.04 0.480 0.0833 0.523 0.547 1.140 1.060
0.05 0.531 0.0942 0.592 0.627 1.180 1.020
0.06 0.575 0.1040 0.655 0.703 1.222 0.993
0.07 0.614 0.1140 0.716 0.779 1.267 0.971
0.08 0.649 0.1230 0.774 0.854 1.315 0.955
0.09 0.681 0.1320 0.831 0.930 1.366 0.942
0.10 0.709 0.1410 0.886 1.007 1.419 0.933
0.11 0.735 0.1500 0.940 1.085 1.475 0.926
0.12 0.759 0.1580 0.994 1.166 1.536 0.920
0.13 0.780 0.1660 1.050 1.254 1.604 0.917
0.14 0.800 0.1750 1.100 1.336 1.669 0.915
0.15 0.818 0.1830 1.150 1421 1.737 0.913
0.16 0.835 0.1920 1.200 1.509 1.811 0.913
0.17 0.850 0.2000 1.260 1.621 1.905 0.913
0.18 0.864 0.2080 1.310 1.718 1.988 0.914
0.19 0.877 0.2170 1.360 1.820 2.076 0.916
0.2 0.888 0.2250 1.410 1.926 2.170 0.918
0.21 0.899 0.2340 1.470 2.060 2.290 0.920
0.22 0.909 0.2420 1.520 2.177 2.395 0.923
0.23 0.918 0.2510 1.580 2.324 2.530 0.926
0.24 0.926 0.2590 1.630 2.454 2.650 0.929
0.25 0.933 0.2680 1.680 2.590 2.776 0.932
0.26 0.940 0.2770 1.740 2.761 2.936 0.936
0.27 0.946 0.2850 1.790 2911 3.078 0.939
0.28 0.952 0.2940 1.850 3.101 3.259 0.942
0.29 0.957 0.3030 1.900 3.268 3.418 0.946
0.30 0.961 0.3120 1.960 3.479 3.620 0.949
0.31 0.965 0.3210 2.020 3.703 3.835 0.952
0.32 0.969 0.3300 2.080 3.940 4.065 0.955
0.33 0.972 0.3390 2.130 4.148 4.267 0.958
0.34 0.975 0.3490 2.190 4.412 4.524 0.961
0.35 0.978 0.3580 2.250 4.691 4.797 0.964
0.36 0.980 0.3670 2.310 4,988 5.087 0.967
0.37 0.982 0.3770 2.370 5.302 5.395 0.969
0.38 0.984 0.3860 2.420 5.578 5.667 0.972
0.39 0.986 0.3960 2.480 5.929 6.013 0.974
0.40 0.988 0.4050 2.540 6.300 6.379 0.976
0.41 0.989 0.4140 2.600 6.695 6.769 0.978
0.42 0.990 0.4240 2.660 7.143 7.183 0.980
0.43 0.991 0.4340 2.720 7.557 7.623 0.982
0.44 0.992 0.4430 2.790 8.110 8.171 0.983
0.45 0.993 0.4530 2.850 8.615 8.673 0.985
0.46 0.994 0.4630 2.910 9.151 9.206 0.986
0.47 0.995 0.4720 2.970 9.720 9.772 0.987
0.48 0.995 0.4820 3.030 10.324 10.373 0.988
0.49 0.996 0.4920 3.090 10.966 11.011 0.990
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Domain

mesh file

Map projection

Minimum depth cutoff (m)
Datum shift (m)

Nodes in file

Elements in file

Mesh decomposition

Time

1396 condition.mesh
Long\Lat
-0.000190058

0

3322

6348

include reordering

No. of time steps
Time step interval (seconds)

Spectral wave module

58
3600

Basic equations

Time formulation

Geographical space discretization

Max. number of levels in transport calculation
number of time steps in the source calculation
Minimum time step

Maximum time step

Water level conditions

Current conditions

Ice coverage

Diffraction

Wave breaking

Bottom friction

Initial conditions

Boundary conditions

Directionally decoupled
parametric formulation

Instationary formulation
Low order, fast algorithm
32

1

0.01 sec

30 sec

No water level variation
No current

No ice coverage

smoothing factor = 1
number of smoothing steps = 1

Functional form (Ruessink et. al.
2003)

Nikuradse roughness, KN = 0.00036
m

Zero spectra

East boundary
West boundary

North boundary

South boundary

Lateral boundary
Lateral boundary

Wave parameters (Version 1)
=Varying in time, constant along line

Land boundary
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Domain

mesh file 1396 condition.mesh
Map projection Long\Lat
Minimum depth cutoff (m) -0.000190058
Datum shift (m) 0

Nodes in file 3322

Elements in file 6348

Mesh decomposition include reordering
Time

No. of time steps 58

Time step interval (seconds) 3600

Module Selection

Hydrodynamic

Hydrodynamic module

Solution Technique Low order, fast algorithm

! Flather Condition
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Geographical space discretization

Time formulation
Minimum time step
Maximum time step
Critical CFL number
Depth

Flood and Dry

Density
Eddy Viscosity

Bed Resistance

Coriolis Forcing

Wind Forcing

Ice coverage

Tidal Potential
Precipitation-Evaporation
Wave Radiation

Sources

Initial conditions

Boundary conditions

Low order, fast algorithm
Low order, fast algorithm
0.01 sec

30 sec

0.8

No depth correction

drying depth hdry = 0.005m
flooding depth hflood = 0.05m
wetting depth hwet = 0.1m
Barotropic

Default value

Manning number = 32
(m~(1/3)/s)

Varying in domain

No

No ice coverage

No

No

Varying in time and domain
No

Zero spectra

East boundary

West boundary
North boundary
South boundary

Flather condition
Flather condition
Flather condition
Land boundary
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(Spectral Waves FM)U‘.’-‘ G}flduu“a“’ Ny,

ol sl i 00,5 o @) ol & g0 4 sinbs glel Jpn Slarkiis Slojz Ceand cpl o
Sledbl (Jow Lo Slasin (al]) Falre Slasin 13l ab,le iy 4 Sledas oyl

Target: FemEngineSW

-== == == —-—=== Computing Environment s e e
Computer name : LENOVO

Number of processors: 4

Section: SY STEM ---mmmmmmm oo
Section: TIME —----mmmm oo e
start time:2013111200
time_step_interval : 3600
number_of _time_steps : 58
Section: DOMAIN —--m-mmmmm oo e e
number_of dimensions : 2
number_of meshes : 1
file_name : E:\Model\1381 condition\1381 condition.mesh
datum_depth : 0
minimum_depth : -0.000123
thresshold_depth : -0.000123 (default)
number_of domains : 16

type_of reordering : 1

======================= Mesh information =================== ==
Number of elements : 6365
Number of faces : 9695
Number of nodes 13331

'Y



Number of sections 4

Min x-coordinate (degree) :51.468445
Max x-coordinate (degree) :51.560673
Min y-coordinate (degree) : 36.641948
Max y-coordinate (degree) : 36.702621
Min z-coordinate (m) 1 -33.935235
Max z-coordinate (m) :-0.000123

=== == == == = Boundary information ========================

number code number of points number of faces
1 1 207 206
2 3 22 21
3 4 45 44
4 5 25 24

Section: SPECTRAL_WAVE_MODULE --------==mmmmmmm oo
mode : 2

Section: EQUATION -=--=mmmmmm e oo
formulation : 1
time_formulation : 2
JONSWAP _factor_1:0.92
JONSWAP _factor_2:0.83

Section: TIME -------=--==nmmmmmmm oo e
start_time_step: 0

time_step_factor : 1

Section: SPACE --------mmmmmm oo
number_of _mesh_geometry : 1

Section: SPECTRAL ----------=--=--=-m----- - --

type_of _directional_discretization : 1

number_of directions : 16
Section: SOLUTION_TECHNIQUE S —

error_level : 0

maximum_number_of errors : 200
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minimum_period : 0.1

maximum_period : 25

initial_period : 8

scheme_of space_discretization_geographical : 1
scheme_of _space_discretization_direction : 1
scheme_of _space_discretization_frequency : 1
scheme_of time_integration : 1 (default)
number_of levels_in_transport_calc : 32
number_of _steps_in_source_calc: 1

type_of CFL_number : 2 (default)
maximum_CFL_number : 1

dt_min: 0.01

dt_max: 30

Section: DEPTH ------mmmmmmmm oo

type: 0
minimum_depth : 0.01
Number of water points: 6365
Section: CURRENT -----------=-mmmmmmmmmme oo

type: 0

Section: WIND ------=-=-m-mmmmmmmmmmm oo —mmmee-

type: 0

Section: ICE --------m-mmm oo

type: 0
Section: DIFFRACTION ---------=--=------

type:1
minimum_delta : -0.75
maximum_delta : 3
type_of smoothing : 1
smoothing_factor : 1

number_of_smoothing_steps : 1

Section: BOTTOM_FRICTION S
type: 3
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type_of _effect_on_frequency : 1
constant_fc: 0
Section: NIKURADSE_ROUGHNESS ------------=mnmnmmmmaee
format: 0
constant_value : 0.00036
Section: WAVE_BREAKING -------=--nmnmmmmmmmmm oo -
type: 1

type_of gamma: 2
type_of _effect_on_frequency : 0
alpha: 1
gamma_steepness : 1
type_of roller: 0
Section: WAKE_WASH ---------mnmmmmmmmeeeeeee
Section: STRUCTURES ---------=-==--mmmmmem oo
Section: POINT_STRUCTURES ----------====nmmmmmmmmmmmmmemeceeeoee
type: 0
Section: LINE_STRUCTURES --------nssmmmmmmmmmmmmmmm e

number_of structures : 0

output_of link data: 0
Section: INITIAL_CONDITIONS ---------- e
type: 0
Section: BOUNDARY _CONDITIONS -----======mmmmm oo
Section; CODE_ 1 -----=-======mmmmmm oo
type : 1 (default)
Section: CODE_3 -----==mmmmmm oo oo oo
type : 6
Section; CODE_4 ------=-mmmm oo
type: 2

format : 1
file_name : E:\Model\initial shoreline condition\Wave TS.dfs0O
item_numbers:4321

type_of _soft_start: 1
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soft_time_interval : O
reference_values: 08 2705
type_of time_interpolation : 1
type_of directional_distribution : 1

type_of_directional_normalization : 1

Creator: MIKE Zero

File : E:\Model\initial shoreline condition\Wave TS.dfs0
Title : Untitled

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Dynamic items:

Item name Item type Minimum Maximum Unit
n Spreading factor 5 5()

dir Mean Wave Direction 3 343 degree

tp Wave period 1.16 33.330002 second

Hs Significant wave hei 0.029999  3.03 meter

type_of_angle_definition : 1 (default)
Section: CODE_5 ------===mmmmmm oo
type : 6
Section; OUTPUTS =-----==mmmmm e oo
number_of outputs : 1
Section: OUTPUT _1 -----mmmmmmmmmm oo

include : 1

file_name : E:\Model\1381 condition\sxx sxy syy 1381.dfsu
title : Output 1

type: 1

format : 2

delete_value : 1.E-35 (default)

flood_and_dry: 2

precision : 2 (default)
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first_time_step: 0

last_time_step : 58

time_step_frequency : 1

number_of variables : O (default)

interpolation_type : 1

Section: INTEGRAL_WAVE_PARAMETERS --------=--=mnmmmmmmmemmee

hmO_minimum : 0.01
type_of h max:3
duration : 10800
distance_above_bed for_particle_velocity : 0

Section: Total _wave_parameters GRS

Significant_wave_height : 1
Maximum_wave_height : 0
Peak_wave_period : 1
Wave_period t01:0
Peak_wave_direction: 0
Mean_wave_direction : 1
Directional_standard_deviation : 0
Wave_velocity_components : 0
Radiation_stresses : 1
Particle_velocities : 0
Wave_power : 0
Section: INPUT_PARAMETERS ---------=-mmmmmmmmmmm oo
Surface_elevation : 0
Water_depth : 0
Current_velocity_components : 0
Ice_concentration : 0
Section: MODEL_PARAMETERS  ERetEEEEEEE e -

Friction_coefficient : 0

Breaking_parameter_gamma: 0
Courant_number : 0

Time_step_factor : 0
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Convergence_angle : 0
Length : O
Area: 0
Breaking_index : 0
coordinate_type : LONG/LAT
Section: AREA -----------m-ommmmmme- - -
number_of _points : 4
Section: POINT _1 ------mmmmmmmmm oo
X :51.467523
y : 36.641341
Section: POINT _2 ------mmmmmmmmm oo
X :51.467523
y : 36.703228
Section: POINT _3 —----mmmmmmmmm e
X : 51.561595
y : 36.703228
Section: POINT 4 —--mmmmmmmm o
X :51.561595
y :36.641341
S================= Output Statistics =========================c

Creator:

File : E:\Model\1381 condition\sxx sxy syy 1381.dfsu
Title : Output 1

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Static items:

Item name Item type Minimum Maximum Unit
Node id Grid Codes 1 3331 Integer

X-coord Latitude/longitude 51.468445 51.560673 degree
Y-coord Latitude/longitude 36.641948 36.702621 degree
Z-coord Item geometry 3-dime -33.935235 -0.000123 meter
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Code Grid Codes 0 5 Integer

Element id Grid Codes 1 6365 Integer

Element type Grid Codes 21 21 Integer

No of nodes Grid Codes 3 3 Integer
Connectivity Grid Codes 1 3331 Integer
Dynamic items:

Item name Item type Minimum Maximum Unit
Sign. Wave Height Significant wave hei 0 3.1051 meter
Peak Wave Period Wave period 0.21231 26.984247 second
Mean Wave Direction Mean Wave Direction 0.000026 360 degree
Rad. Stress, Sxx  Radiation Stress 0 2.98788 m"3/s"2
Rad. Stress, Sxy  Radiation Stress  -0.544128 1.228263 m"3/s"2
Rad. Stress, Syy  Radiation Stress 0 6.454383 m"3/s"2

================== Spectral Wave Simulation Diagnostic =================
Number of time steps : 16229
Duration time (s) : 208800
Minimum time step (s): 4.946966
Maximum time step (s): 29.752066

Level factor : 5.548668
=== == == == Spectra| Wave Simulation T|m|ngs ——==——=—===—=————————=—=
Task CPU time Elapsed time
Update forcings 7.20 1.87
Transport step 1358.39 351.61
Growth/decay step 1784.80 452.96
Other calculations 2211.47 567.00
Total 5363.72 1373.67
=== == == == Overall Timingg —=——————=——————————————===
Task CPU time Elapsed time
Pre-processing 0.27 0.17
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Calculation 5363.72 1374.00
Post-processing 5.95 2.07

Total 5369.94 1376.24

Normal run completion
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Target: FemEngineHD

-== == == —-=== Computing Environment oo
Computer name : LENOVO

Number of processors: 4

Section: SYSTEM —-----mmmmmmm oo
Section: TIME —----mmmm oo e
start time:2013111200
time_step_interval : 3600
number_of _time_steps : 58
Section: DOMAIN —--m-mmmm oo oo e

number_of dimensions : 2

number_of meshes : 1

file_name : E:\Model\1381 condition\1381 condition.mesh
datum_depth : 0

minimum_depth : -0.000123

thresshold_depth : -0.000123 (default)

number_of domains : 16

type_of reordering : 1

z====================== Mesh information ===================z--=--oc
Number of elements : 6365
Number of faces : 9695
Number of nodes 13331
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Number of sections 4

Min x-coordinate (degree) :51.468445
Max x-coordinate (degree) :51.560673
Min y-coordinate (degree) : 36.641948
Max y-coordinate (degree) : 36.702621
Min z-coordinate (m) 1 -33.935235
Max z-coordinate (m) :-0.000123

====================== Boundary information =========== ===

number code number of points number of faces
1 1 207 206
2 3 22 21
3 4 45 44
4 5 25 24

Section: MODULE_SELECTION ----- eI EEEE PR
mode_of hydrodynamic_module : 2
hydrodynamic_features : 1
mode_of transport_module : 0
mode_of _mud_transport_module : 0
mode_of sand_transport_module : 0
mode_of eco_lab_module : 0
mode_of particle_tracking_module : 0
Section: HYDRODYNAMIC_MODULE -----=--======nmmmmmmm oo
mode : 2
Section: EQUATION ==--mmmmmmm s e
formulation : 4
time_formulation : 2 (default)
Section: TIME ------------mmemcmmmmm oo mmmmmmmee-

start_time_step : 0

time_step_factor : 1
Section: SPACE -------=-=nmnme oo

number_of 2D _mesh_geometry : 1
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number_of 2D _mesh_velocity : 1
number_of 2D _mesh_elevation : 1
Section: FLOOD_AND _DRY =--mmmmmmm oo oo e
type: 2
drying_depth : 0.005
flooding_depth : 0.05
mass_depth : 0.1
Section: DEPTH ----mmmmmm s e oo e
type: 0
Section: DENSITY --------m-mmmmmmmemmeeeem - -
type: 0
Section: EDDY_VISCOSITY -----mmmmmmmmmm oo
Section: HORIZONTAL_EDDY _VISCOSITY -------mmmmmmmmmmm oo
type : 3
Section: SMAGORINSKY_FORMULATION --------=nmnmmmmmmmmmm oo

format: 0

constant_value : 0.28
minimum_eddy_viscosity : 0.000001
maximum_eddy_viscosity : 1.E+10

Section: BED _RESISTANCE ------------- e
type: 4
Section: MANNING_NUMBER - S
format: 0

constant_value : 32

3T 0] 01 0] T ] S ——
type : 2

Section: WIND_FORCING -=-=-=mmmmmmmmm e
type: 0

SeCtioN; ICE —-m-mm e s e
type: 0

Section: TIDAL_POTENTIAL -------------- S
type: 0
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Section: PRECIPITATION_EVAPORATION -----mm-mmemememmem e
type_of_precipitation : 0

type_of evaporation : 0
Section: RADIATION_STRESS ---------nmmmmmmm oo
type: 1
format : 3
soft_time_interval : O
file_name : E:\Model\1381 condition\sxx sxy syy 1381.dfsu
item_number_for_sxx : 4
item_number_for_sxy: 4

item_number_for_syy : 4

Creator:

File : E:\Model\1381 condition\sxx sxy syy 1381.dfsu
Title : Output 1

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Static items:

Item name Item type Minimum Maximum Unit
Node id Grid Codes 1 3331 Integer

X-coord Latitude/longitude 51.468445 51.560673 degree
Y-coord Latitude/longitude 36.641948 36.702621 degree
Z-coord Item geometry 3-dime -33.935234 -0.000123 meter
Code Grid Codes 0 5 Integer

Element id Grid Codes 1 6365 Integer
Element type Grid Codes 21 21 Integer

No of nodes Grid Codes 3 3 Integer
Connectivity Grid Codes 1 3331 Integer
Dynamic items:

Item name Item type Minimum Maximum Unit
Sign. Wave Height Significant wave hei 0 3.1051 meter
Peak Wave Period Wave period 0.21231 26.984247 second
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Mean Wave Direction Mean Wave Direction 0.000026 360 degree

Rad. Stress, Sxx  Radiation Stress 0 2.98788 m"3/s"2
Rad. Stress, Sxy  Radiation Stress  -0.544128 1.228263 m"3/s"2
Rad. Stress, Syy  Radiation Stress 0 6.454383 m"3/s"2

Section: SOURCES -----mmmm e e
number_of_sources : 0
Section: SOLUTION_TECHNIQUE S —

scheme_of time_integration : 1

scheme_of _space_discretization_horizontal : 1
method_of space_discretization_horizontal : 0
type_of entropy_fix : 1 (default)
CFL_critical HD : 0.8
dt_min_HD : 0.01
dt_ max_HD : 30
CFL_critical AD: 0.8
dt_min_AD :0.01
dt_max_AD : 30
type_of_land_condition : 2 (default)
error_level : 0
maximum_number_of_errors : 200
Section: STRUCTURE_MODULE - -
relaxation_factor : 0 (default)
Section: STRUCTURES --------==mnmmmm oo oo
Section: WEIR -----=-mmmm oo oo
output_of _link_data : 0 (default)
Section: DIKES -----=====mm oo
number_of _dikes : 0

output_of link data: 0

Section: GATES ---------mmmm oo
number_of gates: 0
output_of link_data : O (default)

Section: PIERS ----------mmm oo




format: 0
number_of _piers: 0

Section: TURBINES ------------mmom e mm oo
format: 0
number_of_turbines : 0

Section: SHIP ---------—- - -

Section: INITIAL_CONDITIONS ---------- m=mmmmmemememeemeeeae
type:1

surface_elevation_constant : 0
u_velocity_constant : 0
v_velocity constant : 0
Section: BOUNDARY _CONDITIONS ------=-====mmmmmmmm oo
internal_land_boundary_type : 1
Section: CODE 1 -----mmmmmmmm oo o oo

type:1
Section: CODE_3 --------=-=mmmmmm oo oo
type : 12

type_interpolation_constrain : 0
type_of data : 2 (default)
format : 0
constant_values : 0 0
type_of _soft_start: 2
soft_time_interval : O
reference_values : 00
type_of time_interpolation : 1
Section: DATA 2 —--mmmmmmm e

format : 0
constant_value : 0
type_of soft_start: 2
soft_time_interval : O
reference_value : 0

type_of_time_interpolation : 1
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type_of_coriolis_correction : 0
type_of_wind_correction : 0
type_of pressure_correction : 1
type_of relaxation : O (default)
distance : 10000 (default)

Section: CODE 4 -----mmmmmmm oo e e o
type : 12

type_interpolation_constrain : 0
type_of data : 2 (default)
format : 0
constant_values : 0 0
type_of soft start: 2
soft_time_interval : O
reference_values: 00
type_of time_interpolation : 1
Section: DATA 2 ----mmmmmm oo

format: 0

constant_value : 0

type_of _soft_start: 2

soft_time_interval : O

reference_value : 0

type_of _time_interpolation : 1
type_of _coriolis_correction : 0
type_of wind_correction : 0
type_of pressure_correction : 1
type_of _relaxation : 0 (default)
distance : 10000 (default)

Section: CODE_5 --------mmmmmmmm oo

type : 12

type_interpolation_constrain : 0
type_of data : 2 (default)
format: 0
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constant_values : 0 0
type_of _soft_start: 2
soft_time_interval : O
reference_values: 00
type_of _time_interpolation : 1
Section: DATA 2 —--mmmmmmmm oo e e

format: 0

constant_value : 0

type_of _soft_start: 2

soft_time_interval : 0

reference_value : 0

type_of time_interpolation : 1
type_of _coriolis_correction : 0
type_of _wind_correction : 0
type_of pressure_correction : 1
type_of relaxation : O (default)
distance : 10000 (default)

Section: TEMPERATURE_SALINITY_MODULE ---------

temperature_mode : 0
salinity_mode : 0
Section: DECOUPLING ------====-=nmmmmmmmmmm oo oo
type: 0
Section: OUTPUTS ------mmmmmmm oo oo oo
number_of outputs : 5
Section: OUTPUT _1 —-----mmmmmmmm e
include : 1
file_name : E:\Model\1381 condition\output\Access channel.dfs1
title : Access Channel
type: 1
format : 1
delete_value : 1.E-35 (default)
flood_and dry: 2
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precision : 2 (default)
first_time_step: 0

last_time_step : 58
time_step_frequency : 1
number_of variables : 0 (default)
interpolation_type : 2

interpolation_subtype : 1 (default)

Section: PARAMETERS_2D ----- RGeS
SURFACE_ELEVATION: 0
STILL_WATER_DEPTH : 0
TOTAL_WATER_DEPTH: 0
U VELOCITY: 0
V_VELOCITY : 0
P_FLUX:0
Q_FLUX:0
CURRENT _SPEED : 1
CURRENT _DIRECTION : 1
WIND_U_VELOCITY : 0
WIND_V_VELOCITY : 0
AIR_PRESSURE : 0
PRECIPITATION : 0
EVAPORATION : 0
DRAG_COEFFICIENT : 0
EDDY_VISCOSITY : 0
RADIATION_STRESS_GRADIENT_X : 0 (default)
RADIATION_STRESS_GRADIENT_Y : 0 (default)
CFL_NUMBER : 0
CONVERGENCE_ANGLE: 0
AREA: 0

coordinate_type : LONG/LAT

input_format : 1

Section: Line =-========mmmmmm - e



number_of_points : 0 (default)
x_first: 51.511116
y_first : 36.661661
x_last : 51.513882
y_last : 36.661485

npoints : 5
S================= Line Output Information =======================
Element  x (degree)  x (degree) z (m) code
2488 51.51111600 36.66166100 -5.04250182 O
2524 51.51180750 36.66161700 -6.32459076 O
2554 51.51249900 36.66157300 -7.57661027 O
2518 51.51319050 36.66152900 -8.93210765 O
2480 51.51388200 36.66148500 -9.77584652 O

Section: OUTPUT_2 -------mmmmmmm oo oo oo

include : 1

file_name : E:\Model\1381 condition\output\port enterance.dfsl

title : Port Enterance

type: 1

format : 1

delete_value : 1.E-35 (default)

flood_and_dry: 2

precision : 2 (default)

first_time_step : 0

last_time_step : 58

time_step_frequency : 1

number_of variables : 0 (default)

interpolation_type : 2

interpolation_subtype : 1 (default)

Section: PARAMETERS 2D ----- -

SURFACE_ELEVATION : 0
STILL_WATER_DEPTH : 0
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TOTAL WATER_DEPTH: 0
U VELOCITY : 0
V_VELOCITY : 0
P_FLUX:0
Q_FLUX:0
CURRENT _SPEED : 1
CURRENT _DIRECTION : 1
WIND_U_VELOCITY : 0
WIND_V_VELOCITY : 0
AIR_PRESSURE : 0
PRECIPITATION : 0
EVAPORATION : 0
DRAG_COEFFICIENT : 0
EDDY_VISCOSITY : 0
RADIATION_STRESS_GRADIENT_X : 0 (default)
RADIATION_STRESS_GRADIENT_Y : 0 (default)
CFL_NUMBER: 0
CONVERGENCE_ANGLE : 0
AREA: 0

coordinate_type : LONG/LAT

input_format : 1

Section: Line =========emmmmmmmeeeee R

number_of_points : 0 (default)
x_first : 51.510089
y_first : 36.660578
x_last:51.511119
y_last : 36.662774

npoints : 5

—-== == == == Line Output Information =======================

Element  x (degree)  x (degree) z (m) code
3928 51.51008900 36.66057800 -5.00000000 O
3914 51.51034650 36.66112700 -5.00000000 O
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2430 51.51060400 36.66167600
2514 5151086150 36.66222500
2637 5151111900 36.66277400

-5.00000000 O
-5.00058390 O
-5.26456728 0

Section: QUTPUT_3 ----=s=smmomommm e e e oo oo e oo

include : 1

file_name : E:\Model\1381 condition\output\LAC.dfs1

title : L.A.C

type: 1

format : 1

delete_value : 1.E-35 (default)
flood and dry: 2

precision : 2 (default)
first_time_step: 0

last_time_step : 58
time_step_frequency : 1
number_of variables : 0 (default)
interpolation_type : 2
interpolation_subtype : 1 (default)

Section: PARAMETERS_2D ----snmsrmmrmmmemmeemmemmemeemeeaes

SURFACE_ELEVATION : 0
STILL_WATER_DEPTH : 0
TOTAL_WATER_DEPTH : 0
U_VELOCITY : 0
V_VELOCITY : 0

P FLUX:0

Q FLUX:0

CURRENT _SPEED: 1
CURRENT_DIRECTION : 1
WIND_U_VELOCITY : 0
WIND_V_VELOCITY : 0
AIR_PRESSURE : 0
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PRECIPITATION : 0
EVAPORATION : 0
DRAG_COEFFICIENT : 0
EDDY_VISCOSITY : 0
RADIATION_STRESS _GRADIENT_X: 0 (default)
RADIATION_STRESS _GRADIENT_Y : 0 (default)
CFL_NUMBER : 0
CONVERGENCE_ANGLE: 0
AREA: 0
coordinate_type : LONG/LAT
input_format : 1

Section: Line

number_of_points : 0 (default)
x_first: 51.51114

y_first : 36.662129

x_last : 51.513932

y_last : 36.661932

npoints : 5
—================= Line Output Information =======================
Element  x (degree)  x (degree) z (m) code
2557 51.51114000 36.66212900 -5.02301416 O
2616 51.51183800 36.66207975 -6.47832824 O
2640 51.51253600 36.66203050 -7.67166617 O
2612 51.51323400 36.66198125 -9.05348408 O
2516 51.51393200 36.66193200 -10.19408276 O

Section: OUTPUT 4

include : 1

file_name : E:\\Model\1381 condition\output\RAC.dfs1

title : R.A.C
type: 1

format : 1
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delete_value : 1.E-35 (default)
flood_and dry: 2

precision : 2 (default)
first_time_step: 0

last_time_step : 58
time_step_frequency : 1
number_of variables : O (default)
interpolation_type : 2
interpolation_subtype : 1 (default)

Section: PARAMETERS 2D ----- —mmmmmmee-
SURFACE_ELEVATION: 0
STILL_WATER_DEPTH : 0
TOTAL WATER_DEPTH: 0
U VELOCITY : 0
V_VELOCITY : 0
P FLUX: 0
Q _FLUX:0
CURRENT _SPEED : 1
CURRENT _DIRECTION : 1
WIND_U VELOCITY : 0
WIND_V_VELOCITY : 0
AIR_PRESSURE : 0
PRECIPITATION : 0
EVAPORATION : 0
DRAG_COEFFICIENT : 0
EDDY_VISCOSITY : 0
RADIATION_STRESS_GRADIENT_X : 0 (default)
RADIATION_STRESS GRADIENT_Y : 0 (default)
CFL_NUMBER: 0
CONVERGENCE_ANGLE : 0
AREA: 0

coordinate_type : LONG/LAT
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input_format : 1

Section: Line -------
number_of_points : 0 (default)
x_first : 51.511022
y_first : 36.66109
X_last : 51.513822
y_last : 36.66087

npoints : 5
e e Line Output Information ======================c
Element  x (degree)  x (degree) z (m) code
2428 51.51102200 36.66109000 -5.08452385 O
2451 5151172200 36.66103500 -6.35751819 O
2450 51.51242200 36.66098000 -7.63271637 O
2448 5151312200 36.66092500 -8.72189468 0
3599 51.51382200 36.66087000 -9.10255610 O

Section: OUTPUT 5 —-mmmmm e oo
include : 1
file_name : E:\Model\initial shoreline condition\output\flow field.dfsu
title : Flow Field
type: 1
format : 2
delete_value : 1.E-35 (default)
flood_and dry: 2
precision : 2 (default)
first_time_step: 0
last_time_step : 58
time_step_frequency : 1
number_of variables : 0 (default)
interpolation_type : 1
Section: PARAMETERS_2D ----- -
SURFACE_ELEVATION: 0
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STILL_WATER_DEPTH : 0
TOTAL WATER_DEPTH: 0
U VELOCITY : 1
V_VELOCITY : 1
P_FLUX:0
Q _FLUX:0
CURRENT _SPEED : 1
CURRENT_DIRECTION : 1
WIND_U_VELOCITY : 0
WIND_V_VELOCITY : 0
AIR_PRESSURE : 0
PRECIPITATION: 0
EVAPORATION : 0
DRAG_COEFFICIENT : 0
EDDY_VISCOSITY : 0
RADIATION_STRESS_GRADIENT_X : 0 (default)
RADIATION_STRESS _GRADIENT_Y : 0 (default)
CFL_NUMBER: 0
CONVERGENCE_ANGLE : 0
AREA: 0
coordinate_type : LONG/LAT
Section: AREA -----------m-mmemmemeo- - -
number_of_points : 4
Section: POINT _1 —-----mmmmmmmm e
X :51.467523
y :36.641341
Section: POINT _2 —--mmmmmmmm oo
X :51.467523
y : 36.703228
Section: POINT _3 —----mmmmmmmmm e
X :51.561595
y : 36.703228
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Section: POINT _4 ------m-mmmmmm oo
X :51.561595
y : 36.641341

=== == == == === Qutput Statistics === == ==

Creator:

File : E:\Model\1381 condition\output\Access channel.dfs1
Title : Access Channel

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Axis Sets Interval Axis origin Unit

1 5 0.000692 0 degree
Static items:
Item name Item type Minimum Maximum Unit
Bathymetry Bathymetry -9.775846 -5.042502 meter
Dynamic items:
Item name Item type Minimum Maximum Unit
Current speed Current Speed 0 0.249372 m/s
Current direction  Current Direction 0 359.787127 degree

Creator:

File :E:\Model\1381 condition\output\port enterance.dfsl
Title : Port Enterance

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Axis Sets Interval Axis origin Unit

1 5 0.000606 0 degree
Static items:
Item name Item type Minimum Maximum Unit
Bathymetry Bathymetry -5.264567 -5 meter

Dynamic items:

Item name Item type Minimum Maximum Unit
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Current speed Current Speed 0 0.498498 m/s

Current direction  Current Direction 0 359.978973 degree
-------------- Data File Summary -----------------=---------

Creator:

File : E:\Model\1381 condition\output\LAC.dfs1

Title : LA.C

Start date Start time Sets Interval Unit
2013-01-01 12:00:00 59 3600 second

Axis Sets Interval Axis origin Unit

1 5 0.000699 0 degree
Static items:
Item name Item type Minimum Maximum Unit
Bathymetry Bathymetry -10.194083 -5.023014 meter
Dynamic items:
Item name Item type Minimum Maximum Unit
Current speed Current Speed 0 0.31521 m/s
Current direction  Current Direction 0 357.477184 degree

Creator:
File : E:\Model\1381 condition\output\RAC.dfs1
Title : R A.C

Start date Start time Sets Interval Unit
2013-01-01 12:00:00 59 3600 second
Axis Sets Interval Axis origin Unit

1 5 0.000702 0 degree
Static items:

Item name Item type Minimum Maximum Unit
Bathymetry Bathymetry -9.102556 -5.084524 meter

Dynamic items:

Item name Item type Minimum Maximum Unit

\FY



Current speed Current Speed 0 0.291541 m/s
Current direction  Current Direction 0 359.773685 degree

Creator:

File : E:\Model\initial shoreline condition\output\flow field.dfsu
Title : Flow Field

Start date Start time Sets Interval Unit

2013-01-01 12:00:00 59 3600 second

Static items:

Item name Item type Minimum Maximum Unit
Node id Grid Codes 1 3331 Integer
X-coord Latitude/longitude 51.468445 51.560673 degree
Y-coord Latitude/longitude 36.641948 36.702621 degree
Z-coord Item geometry 3-dime -33.935235 -0.000123 meter
Code Grid Codes 0 5 Integer

Element id Grid Codes 1 6365 Integer
Element type Grid Codes 21 21 Integer

No of nodes Grid Codes 3 3 Integer
Connectivity Grid Codes 1 3331 Integer

Dynamic items:
Item name Item type Minimum Maximum Unit

U velocity u-velocity component -1.280181 0.635725 m/s

V velocity v-velocity component -0.834749 0.954042 m/s
Current speed Current Speed 0 1.282534 m/s
Current direction  Current Direction 0 359.998371 degree

================= Hydrodynamic Simulation Diagnostic =================

Shallow water equations

Number of time steps  : 947145
Minimum time step (s) :0.216082
Maximum time step (s) :0.221879
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Average time step (s) :0.220451

=== == == == Hydrodynamic Simulation Timings =============

Task CPU time Elapsed time
Update forcings 1025.20 286.08
Solve Shallow Water eq. 4739.00 1321.14
Temperatur/Salinity Module 0.00 0.00
Update forcings 0.00 0.00
Solve Advection-Dispersion eq. 0.00 0.00
Other calculation 0.00 0.00
Turbulence Module 0.00 0.00
Update forcings 0.00 0.00
Solve Advection-Dispersion eq. 0.00 0.00
Other calculation 0.00 0.00
Other calculation 3362.59 945.75
Total 9192.52 2568.88
======================== Qverall Timings =========================
Task CPU time Elapsed time
Pre-processing 0.77 0.55
Calculation 9192.55 2568.90
Post-processing 19.14 7.99
Total 9212.45 2577.43
========================= Memory Usage ================
Peak memory usage (MB) 30.39
========================== Performance ============= ===

Normal run completion
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Abstract

Sedimentation and dredging have always been one of the major problems in
ports and access channels that can affect port efficiency and profitability due
to the high cost of the dredging operation. Therefore, considering the
sedimentation rate as a determinant factor is essential and inevitable in all
design stages. Accordingly, to achieve an optimal design that has the lowest
sedimentation rate in the long-term, special attention must be paid to this
phenomenon in the early stages of design. On the other hand, since there are
many primary designs in the early stages of the design process, a fast and
reliable method has to be used to calculate the sedimentation rate over the long
periods. For this purpose, Van Leeuwen (2015) developed a "“hybrid model*
for rapid assessment of port and access channel sedimentation in long-term
periods and by successful applying of the model to the Iymuiden Port, he
calculated the sedimentation rate at the port and the access channel with
excellent compliance. Thus in this study, it has been tried to improve the
performance of the “hybrid model” by developing a relationship between
shoreline changes and sediment concentration and applying the appropriate
assumptions to the Nowshahr port area. The results of applying the "improved
hybrid model™ to the Nowshahr port area for 20 years show that the accuracy
of the "improved hybrid model™ in estimating the sedimentation rate changes
has dramatically increased by making a relationship between the sediment
concentration and shoreline changes. Also, by using the simplifying
assumptions and the appropriate relations to the conditions of the study area,
the precision of the model in estimation of the sedimentation rate in the port
and its access channel has been enhanced.

Keywords: Sediment, Ports and harbor, Basin, Access Channel, Shoreline, Hybrid model,

Nowshahr
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