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Advanced Methods Development: Mesh Design & Model Uncertainty Estimation

Simple Process Model Mesh Design Based on Dynamics Bayesian Model Uncertainty Estimation

Simpi Process ode! - Conial Headlant on Beach Mesh density raster used for mesh refinement, mesh density based on dynamics derived from
0 model run based on a given mesh, iterate to convergence.
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Case Study 1: EMEC Tidal Energy Site, Falls of Warness

Motivation: Mesh refinement steps:
ReDAPT data from twin 1. Distance-to-coast refinement
deployment shows high FASTWATER Base Model Mesh Falls of Warness Refined Mesh 2. Spin-up and run for 14 days
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Case Study 1: Analysis Using FASTWATER Tools

Flow Speed [m/s]

Analysis based on turbine design
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Flow Classification - ADCPTD7_02_Depl [ FW FoW MODEL (Vort Refine) ] at HAB = +18.0m
( Data covers 7.0 days from 2014-09-21 00:00:00 )
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," Correlation = +0,966
Goodness-of-fit = +0.588
4.0 1 v
S Mean Bias = 40,193 ms?!
-
Ny Normalised MB = £10.21%
351 Mean Absolute Error = +0.274 ms™?
Normalised MAE = +14.53%
3.0 q RMS Error = +0.332 ms™!
i Normalised RMSE = +16.05%
w
E 2.5 Scatter Index = +13.07%
= Number of Samples = 10859
o 4
] 8
T 2-04 L P
E : Data Description
= L Observation Data Source: ReDAPT
1.5 1
Deployment ID: ADCPTD7_02Z Depl
Model Data Source: FW FowW MODEL {Vort Refine)
1.0 Data Geo Location: [ 511878. 6555286.]
Data CRS: WG584 UTM Zone 38N (EPSG:32630)
0.5 i Data Height Above Bed: 18.0 m
Coverage: 7.0 days from 2014-09-21 006:00:00
0.0 . | ! ! ! ! ! ! ! Tidal State: All phases
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 4.5

Observed [ ms™!]



FASTWATER Open Platform

Public

& Gitlab = Menu

BB B https://git.ecdf.ed.ac.uk/uoe-ies-open-tools/fastwater

Installation methods
Python software modules
Example processing scripts
Example validation scripts

https://fastwater.readthedocs.io/en/latest/
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ocumentation
= FASTWATER Platform The FASTWATER platform will provide a set of core model data sets, development and processing software, and
FASTWATER Pack: P’ P P! P 9
& docs Coment | ekage methodologies that support the transfer of academic knowledge and skills across to the ORE sector with the aim of im-
+ Subpackages proving and accelerating the development of robust, calibrated and validated regional hydrodynamic and wave models
& fastwater « Indices and tables for the Scottish waters, that capture the key physical processes which impact ORE development.
= m Full source code is available from the CitLab repository held at The University of Edinburgh.
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About FASTWATER While FASTWATER is still under development, users should pull the newest code from the GitLab repository regularly. If
& gitignore you have installed the package using the instructions below, you should not need to re-install after pulling new code.
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» FASTWATER

FASTWATER: Freely Available Simulation Toolset for Waves, Tides and Eddy Replication.

i value: £100,000
| Status: Live project
Dates: Aug. 15,2021 to Aug. 31,2022

* Background to tools
* Description of methodology
* Base model
* (Case studies
- * Information on data sets

https://tidalenergydata.org/

¢ Coastline data
* Derived bathymetry data
e Derived friction coefficients

. Lead: University of Edinburgh A
" e e oR e Surorenr * Distance-to-coast data
A o O S * OpenTelemac model files

* Base model 2-D & 3-D output data
* EMEC model 2-D & 3-D output data
* Extracted model data
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