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FASTWATER activities to reduce orremove some ofthese barriers...

OPEN WORKFLOWS

# OCMW
open TELEMAC-MASCARET
The mathamaticalty cuperiar uts of sawers

OCMW - Open Coastal Modelling Workflow
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@ OCMW

OCMW - Open Coastal Modelling Workflow

Model Domai
= — -

The purpose of this repository is to collate and consolidate our workflow for coastal model development, post-processing, and analysis.
Documentation

The latest version of the documentation is available on Read the Docs.

Installation

OCMW source code can be download locally so that you can modify it, you can clone the repository and then use pip to install it as an ‘editable’ package:

$ git clone https://git.ecdf.ed.ac.uk/uoe-open-coastal-modelling/ocmw
$ cd ocow
$ pip install -e

Once instal lied, to create documentation:
$ cd ocem /docs
$ nake html

To avoid confiicts between different versions of packages, we recommend installing inside an Anaconda or python environment. However, this is not required

Conda Virtual Environment

Included in the repository is an environment.ymi file that can be used to build 2 conda environment for installing the OCMW package. To build the conda environment in an Anaconda shell, run the commands

$ cd ocew
$ conda env create -f environment.yml

Python library of model design, cal/val, and post-processing tools.
https://git.ecdf.ec.ac.uk/uoe-open-coastal-modelling/ocmw

* On-line ReadTheDocs documentation.
https://ocmw.readthedocs.io/en/latest/index.html

 Coretools solver agnostic

Bathymetry manipulation and mapping tools.
* Mesh converters.
* Iterative mesh design (still ongoing)

POST PROCESS

« Standard processing application scripts (e.g. data extraction
by location, transect, polygon)
» Example post-processing scripts
+ flow characterisaton,
» parameter calcs,
» tidal energy calcs,
» tidal analysis,
» field mapping,
» call/val against ADCP data,
+ efc.


https://git.ecdf.ec.ac.uk/uoe-open-coastal-modelling/ocmw
https://ocmw.readthedocs.io/en/latest/index.html
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2D & 3D MODELS
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2-D Velocity Field - Fall of Warness (OpenTelemac 3D)

2D & 3D MODELS
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OPEN DATA FOR TIDAL ENERGY

Open water

Laboratory Data

’ O mopbox, 1 ) Rep!Tid~ T
TIDAL ENERG "
Field Measurements | Regional Modellmg > Numenca! » RealTide ADI | OPEN DATA FOR TIDAL ENERGY -_
== “Modelling | Physical Modellmg ——— \

\AIDZ 7

5.

Regional Modelling Outputs

https://tidalenergydata.org
(Moving to eng.ed.ac.uk Q2 2024)

© Mapbox © OpenSirosthtap Improve tis map

Collate and serve open data sets: IR

/n situmeasurements,
physical models,
numerical simulations

Standard data formats + metadata

Aim to meet FAIR data principles (https://www.go-fair.org/fair-principles/)

» TELEMAC 3D, Fall of Warness

ORK_BASE. Orkney Base Model

Regional Model (30)
oalTic

Fall of Warness, EMEC, Orkney, UK
tions:  Creative Commons Attribution 4.0
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O 8 hitpsy/tidalenergydata.org

OPEN DATA FOR TIDAL ENERGY

Field Measurements | Regional Modellmg > Numerlca‘1
== "Modelling | Physical Modelling-

=

Searchable Data “is hard”...

Prototype process being implemented on Eleanor
Cloud service.

Based on linked Public (frontend web service) and
Private (backend data processing) VMs.

Django webservice data request passed to
background process that extracts and serves up
time-limited password protected data to user.
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APPLY FILTER
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SEARCHABLE DATA (BETA)

APPLY FILTER CLEAR FILTERS
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Iterative dynamics-based mesh discretisation for multi-scale coastal
ocean modelling
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pastitics of interest on model cbb flow predictions of 7, and Py where Ap = Py — Paag. The pancls

Fig.9 Summary of impact of mesh desi
(right). The sub-region shown correspoads the Rol indicated in Fig. 2

show the mesh (left). Apy, (centre) and Apy

Table 7 Summary of key mesh refincment results for the transent inflow casc using W 2 metric weighing

Phase  g(x.1) Mesh  Mesh statistics Py, Um—) pr s~y
Nem  [(m) 3 Ar(m)  APg(x,) (%) Ar(m)  APr(x)(®
Bb vz Me 9390 064 (221500 078 6.45 0.10 7.9
Vxu s 9151 069  (Q14159) 024 478 005 169
(Vxu.a(Vxu)| Ms 8984 0657 (QI2143) 048 9.03 052 321
Flood ¥z » 939 0644 060 194 o1l 17.97
Vu Ms 9151 0649 031 nan 022 44
(V. a(Vxu)| Ms 5984 0657 12144 099 16.66 0.44 2.9

https://doi.org/10.1007/s40722-024-00314-4

Contents lists available at ScienceDirect

Ocean Engineering

journal homepage: www.olsevier.com/locate/oceaneng

L)

Validation of tidal turbine wake simulations using an open regional-scale 3D =
model against 1MW machine and site measurements
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Fig 15 Versicad velacity sagnitade pralies a e locuien of ADCIZ i fhe wike of @b Sden during o validuicn periad. Black S represent the disaace of bub beight
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fotor plase while ADCPO] s caly 3.7D. Meanwhille, the velocity deficit
a1 hud height s increased as U,.; incresses since U/U..; was reduced
from 0.63 to 0.54 for ADCPO1 and 0.79 30 0.71 for ADCPO2 across the
speed bins. It is also observable that the standard deviation (o) for the
messured wake profiles at each vertical bin i larger thas that for the
modelied. This will be further discussed in Secticn 4 2. Furthermore, &
s noticeabie tat there & an overall tendeacy of dsagroement between
the measured and modelied velocity & the 10p of the waser columa.
This & because the model asumes 0o wind and wave-driven surface «f.
Sects which would affect the velocity prafiles especially from mid-depth
10 the surface. Ocher than tht, diverging-beam ADCPs ao tead to hve
Digher uncertainties i measariag currens near the free surface due to
the assumpticn of flow bomogeneity within the beam speead dariag the
transformation of the velocily componests from beam direction 1o the
iestrament cocedinate system (S<ll.s . 2015)

By comparing e modelled and messured wike velocity profiles a2
the locations of ADCPO] and ADCROZ, it is abservable thit the modelled
wake profiles at the ADCPO2 shows 4 betier agreement to the measured
coumterpart when compured o at & the ADCPOL. This is farther
supporied by the evideace in and T from which e dif.
Serences betwomn madelled and measared wake velodty prafiles were
ive percentage Affercnce betwoen modelled
and measured power-weightod rotar averaged velocity. The averge
ervor for all the spead bins at ADCPOL is 4.4% while that for ADCPO2
5 5.2% The modelled wake velocity profiles are over prodicted for all
the cases across the spoed bins and the Two Jocations except o the coe

quantified as errors ia ¢

ot rephons indicass O @ardard deviion of dhe velecky profies

in which U, = 1.5 m/s & ADCPO2. Also, an increasing trend of evors
for ADCPOY as U..; increases can be cbserved. However, this is not the
same for e errors observed ac ADCPO2, most likely due to the larger
variations of modelied wake velocity profiles

4. Discussion

41, Inplicasions of wmporal and spatial variaton of wake on the conpar
bon of downdream rebxity profies

Full-scale tidal turtiaes are subjected to unsteady flow and gencrate
unsseady wakes i reality. Figs. 12 and 13 from Section 3.3 sepport
this by demonstrating the evolution of the modelled wake during food
a0d @b tides. The modelled wake varies spatially and temporally i
the current flow increases and thea decreases. At U,,, = 1.9 /s from

it is cbvious that the wake structare covers the location of
ADCPO3 while the carrent flow ks accelerating. However, this & not the
same when the fow is deceleratiog since e modelled wake drifts sway
from the ADCPO3 locaticn. It implies that the comparison of modeled
0d measared wake peofiles by cnly groupig them iato differeat mflow
velocity bins & not effective becssse modeled dica proded at the
measarement location might contain flow characteristics Dt are not
irectly related 1o the wake. As & resa, the mean of the modelSed wake
profies which are caly grouped by velocky bins would most likely
underestimate the velocity deficit when compared 10 the mean of the
messared wilke profes. Therefore, it & important to filter modelled

https://doi.org/10.1016/j.0ceaneng.2024.117402

Full-scale
applications
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CES-UP . STREAM

Crown Estate Scotland — University of Edinburgh Partnership:
Open Data Access SUPPORTING TIDAL RESOURCE, ENERGY-YIELD & ARRAY MODELLING

High resolution bathymetry related to CES lease sites
In situ measurements (EMEC, CES - current, waves, acoustic)

2-D / 3-D models for Scottish waters (constructs + simulation data) An Interdisciplinary Team...

Searchable Model Data

Prototype Cloud service to be extended to include model data requests.
Link frontend web service with backend implementation of OCMW toolbox.
Model based resource assessment and site characterisation

Turbine-based yield estimated using Cal/Val 2-D/3-D model data

Array Modelling
2-D / 3-D embedded turbine array hydrodynamic models

Array-Array interaction assessment (relates to changes in site lease model)

CES:UPSTREAM —Targeted Workshops Coming Soon Q2 & Q3 2024...
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