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Overview

 Areas of interest to HHDROMOD

« New features

* “Forseen” developments
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Areaqs of interest to HHDROMQOD

« Local discharges: outfall, rivers, etc.

« Sediment transport: cohesive and non-cohesive

* Running MOHID in forecast mode to support operations
« Coastal marine pollution risk analysis

« Water quality: fecal contamination, oxygen, etc.

« Non-hydrostatic: wind waves.
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New features

Simplification of the tidal forcing (FES2014  Harmonic tide forcing Assimilation,

— complete reference solution) Hydrodynamic

Sample focus in running MOHID 3D WQin  MOHID Forecast mode Hydrodynamic,

forecast mode in coastal areas Turbulence,
Assimilation

Orchestrating a chain of actions that help Testing Jenkins

to achieve the Continuous Integration
process in an automated fashion.

‘ Coastal sediment discharge associated with Sediment transport LagrangianGlobal
a flood event
Modelling floating trajectories and Risk analysis LagrangianGlobal
beaching without input grids
‘ Sand transport more consistent for thin Sediment transport Sand
layers
Wind wave absorption in coastal structures Non-hydrostatic Hydrodynamic
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Simplification of the tidal forcing

 FES2014 better than FES2012 for the same implementations (e.g. Santos
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Mendes, J.; Leitdo, P.; Chambel Leitdo, J.; Bartolomeu, S.; Rodrigues, J.; Dias, J.M. Improvement of an Operational Forecasting System for Extreme Tidal Events

in Santos Estuary (Brazil). Geosciences 2019, 9, 511.

« FES2014 have barotropic velocities. The user can avoid the traditional first nesting level forced only with

astronomic tide. Please check if the results are better than the traditional approach.
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Sample - Coastal 3D Operational

https://github.com/Mohid-Water-Modelling-
System/Mohid/tree/master/Samples/Coastal3D Operational

" Hydrodynamic_1.dat - Notepad | = | E
File Edit Format Yiew Help
WATER_DISCHARGES : 1

CONTINUOUS ;8

IMPOSE_INVERTED BAROMETER : 1
OPERATIONAL_MODEL_DEFAULT : 1

11 = true (default - no fes2014)
18 = false (with fes2814)

ASSIMILA_ONE_FIELD ;@
RESIDUAL 1
ENERGY 1
OUTPUT_TIME ;@ Bedee
SURFACE_OUTPUT_TIME : B 3680

S
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MOHID - Chlorophyll
Jan. 09, 2016 12:00 UTC+0000

305 x 232 x 35

North Altantic Chlorophyll Concentration from Satellite observations
(daily average) Reprocessed L4 (ESA-CCI): monthly and 8-days

Productid: OCEANCOLOUR_ATL_CHL_L4_REP_OBSERVATIONS_009_091

2.50 Dataset: dataset-oc-atl-chl-multi_cci-l4-chl_1km_8days-rep-v02
Variable: | mass_concentration_of_chiorophyll_a_in_sea_water
Units: miligram  Time: [2016-01-09 v [00:00:00.000Z v | Elevation: | "
2.25 m-3

1.667

boxfill
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00

Chlorophyll (mcg/l)

1.00

Speed up factor of 11
for 24 threads
3h run = 4 days forecast
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https://github.com/Mohid-Water-Modelling-System/Mohid/tree/master/Samples/Coastal3D_Operational

Sample - Coastal 3D Operational

File Edit Format View Help

<beginproperty>
MAME

UNITS

DIMENSION
QUTPUT_HDF
GROUP_QUTPUT_NAME

<<begin_field>>
DEFAULTVALUE
INITIALIZATION METHOD
FILE_IN_TIME
FIELD4D
SPATIAL_INTERPOL
EXTRAPOLATE
FILENAME

TYPE_ZUV

HARMONICS

SLOWSTART

UNITS
HARMONICS_FIELD DIM
ADDING_FACTOR
<<<beginharmonics>>>
SA

SSA

Mu2

M2

MSF

2N2

11

K1

K2

L2

M2

: barotropic velocity U
:omfs

: 2D

1

: velocity U Astro

: HDF

: HDF

i1

1

01

: X:\GlobalTide\FES526814.hdf5
r oz

01

1 86400

H

: M2/amplitude
H}

<

\/IN/
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Ln 1, Col1

File Edit Format View Help

<<begin_field»>

DEFAULTVALUE H )
INITIALIZATION_METHOD
FILE_IN_TIME : HDF
FIELD4D 1
SPATIAL_INTERPOL 1
EXTRAPOLATE 1

FILENAME : ../../generalData/0Ocean/Ocean.hdf5

TYPE_ZUV H-4
<<end_field»>»

<<begin_coef»»

DEFAULTVALUE 1 1e9
TYPE_ZUV Tu
FILE_IN_TIME : NONE
REMAIN_CONSTANT 1
INITIALIZATION_METHOD  : Sponge
FILE_DT :
<<end_coef>»>»

H

<]

[2]

File Edit Format View Help

Ln1, Cel1

OUTPUT_TIME
MODVISH

<begin_viscosity_h>
DEFAULTVALUE

TYPE_ZUV

FILE_IN_TIME
INITIALIZATION_METHOD
VISC_TURB_SPONGE
SPONGE_EVOLUTION
<end_wviscosity h»

MODTURB

CONTINUOUS

H

Tz

: NONE

: Sponge
1

2

: turbulence_equation

[<

P>

Ln1, Col1
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Jenkins — Continuous integration

@ What is Jenkins? Continuous Int= X Q Comparagdes [Jenkins] x -+

g

&« C (® Motsecure | matrix80

@ Jenkins @) search @  pauloleitao | log out

Jenkins Comparactes ENABLE AUTO REFRESH
= New ltem [i%add description
" People A Comparagoes Compilaces Origina Runs +
s : ) S W  Name | Last Success Last Failure Last Duration
= Build History
Edit View . Project Mohid Water - Modelo01 - SadoWaterQuality - 03 - SVN - Compare 8 hr 50 min - #287 1 mo 23 days - #232 10 sec i.}.)
® Delete View Q Project Mohid Water - Modelo02 - 1DWaterColumnBio - 03 - SVN - Compare 8 hr 52 min - #281 1 mo 23 days - #226 1,7 zec i.})
e i i i P o
=\ Project Relationship ] Project Mohid Water - Modelo04 - Funchal_LagAluviao - 03 - Compare ghr52min-#269  2mo1idays-#182 054 sec [53)
&= | Check File Fingerprint L ~ -
g- Project Mohid Water - Modelo05 - FunchalHarbor_Wave - 03 - Compare 8 hr 52 min - #258 2 mo 11 days - #183 0,56 sec i.})
» Manage Jenkins - )
g Project Mohid Water - Modelo06 - QilSpillBoxWithBoom - 03 - Compare 8 hr 52 min - #259 6 mo 16 days - #72 1.3 sec i.}.)
& My views
*’5 Lockable Resources g Project Mohid Water - Modelo07 - QilSpillPoint - 03 - Compare 8 hr 52 min - #253 6 mo 17 days - #66 14 sec i.})
4 Credentials Q Project Mohid Water - Modelo08 - Outfall3D_BelemParaEstuary - 03 - Compare SVN 8 hr 52 min - #254 2 mo 11 days - #177 dzec @
[ New View Q Project Mohid Water MP] - Modelo03 - AlbufeiraDynamicMouth - 03 - Compare 8 hr 33 min - #255 2 mo 11 days - #183 0,86 sec i.})
Build Queue _ Q Project Mohid Water MPI - Modelo09 - FunchalRiverPlumes - 03 - Compare 8 hr 38 min - #248 2mo 11 days - #175 1sec i.}.)
Mo builds in the queue. Q Project Mohid Water MP] - Modelo10 - SchematicSeaMountBio - 03 - Compare & hr 35 min - #242 1 mo 23 days - #191 1.2 sec i?)
lcon: SML . ) )
Build Executor Status - Legend EJRSSforall [ RSS forfailures [ RSS for just latest builds
1 Idle
2 Idle
3 Idle
4 Idle

v
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Emission in polygons not in boxes

Coast of interest
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Trajectories independent of the grid

Position relative

Relative to only one
position to the origin
corners
Since the first version Since last week
Wind — remote sensing - CMEMS Currents - CMEMS
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Parcels age (red — 10 days)
one year simulation - 2018

Age (red 10 days) 01/01/2018

0:00
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Parcels age (red — 10 days)

Beaching using
polygons not grids
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output grids available only in the
Litter module

300,00 I

22525
15050

7575

1.000

Mohid Post - Instant 1

Number of particles per cell

[ Z:\Pel_Proj_487_Casablanca_MDC\Simula\MarinePollution\.

Flle Edit Search View Encoding Lenguage Settings Tools

Plugins  Window 7

g

File Edit Format View Help

Lagrangian_1.dat - Notepad

QUTPUT_CONC

THINWALLS_FILE

! Activates litter module
LITTER_ON
<EndGeneralkKeywords>

<Beginlitter>

I (in sec)
AGE_TO_BEACH
KILL_BEACH_LITTER
<<BeginBeachArea>>
NAME

DESCRIPTION
FILENAME

COAST_TYPE
PROBABILITY
TAGE_LIMIT
<<EndBeachfirea>>
<<BeginOutputGrid>>
OUTPUT_TIME
OUTPUT_FILENAME
INPUT_GRID_FILENAME
<<EndOutputGrids>
<EndLitter>

1

<BeginOrigin:>
pEFAULT

ORIGIN_NAME
GROUP_ID

oLD

! Emission type & position
EMISSION_ON
EMISSION_SPATIAL
POLY_EMISSION_FILE

<

1
H

.. \..\GeneralData‘\Land\OpenStreetMapCoastline.xy

1

: Beaching area 1
: Area where litter can beach

.. \..\GeneralData\Beaching\Buffer_MarinePollution.xy

5

: 2592000,

: 8. 3600.

..A\res\lagrangian_1 LitterNumber.hdf5
..\..\GeneralData\Beaching\Buffer_ OutGrid.grd

1
: SourceTemplate
HE !
H,

1
: Poly

..\..\GeneralData\Discharges\DischargePoly.xy

cHEHB X GaE & fg| =
B input dat (3] H Pro H Faro XvZ 3| H run b ae
1 [LB_1UB 1 25 ~
2 JLB_JuB 1 230
3 ORIGIN -9.07 32
GRID_ANGLE 30
CGORD_TIP 4
LATITODE 42 =
LONGITUDE ]

CONSTANT_SPACING_X
DX
CONSTANT_SPACING Y
DY

Ln:1 Col:1 Sel:0]0

Windows (CR LF)

UTF-8

INS.




Parcels age (red — 10 days)

Number
of parcels
percell .-
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No absorption-Hs =1 m, T=12s.
Dir.=2252

Reference - MOHID non-hydrostatic MOHID Boussinesq
No absorption — No absorption
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With absorption- Hs =1 m, T=12s.
Dir.=225¢

Absorption = partial radiation boundary
condition in land boundary

Reference - MOHID non-hydrostatic MOHID Boussinesq -

Absorption
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Forseen developments and testing

* Non-hydrostatic : Wind wave interaction with the coast (improve breaking and

wet/drying)

« Participating in the migration of functionalities of LagrangianGlobal to

LagrangianParallel:

generic vertical ocean solutions,

emission/interaction: lines, polygons,

Movements: stair case problem, random walk function of the layers thickness gradient;
Cartesian vs spherical location;

Output grids variable in time and generated based in the parcels position (e.g. Voronoi 3D);
Acoplamento do MohidJet, Litter, OilOD

Etc.

Module Sediment: testing the cohesive and non-cohesive mixtures

T ——
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What | would like to reproduce
(SWASH model 1 layer)

Sl AN P
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Voronoi 3D
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