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Overview
The following document describes the datasets and software used in the creation of TEAMER Post-Access report Assessing cost-effective spatially distributed current measurements from microFloat swarms for tidal energy resource characterization and model validation. 

Note that the field data used here is copied from the archive: Data and software to accompany "Multiplatform Characterization of Currents in Agate Pass, WA" (washington.edu) 
See the documentation file from that archive for more information on the source data set. 

Note: Additional scripts and analysis related to FVCOM model refinement, outputs, and trajectory comparisons are contained in the FVCOM_for_MHK-DR.zip folder, along with explanatory readme files. 
Software
Version: MATLAB 2021b
Dependencies:
· Mapping Toolbox: distance, geodetic2ecef, ecef2geodetic, geodetic2ned, referenceEllipsoid, utmzone
Third-party Packages: 
· cmocean: Thyng, K.M., C.A. Greene, R.D. Hetland, H.M. Zimmerle, and S.F. DiMarco. 2016. True colors of oceanography: Guidelines for effective and accurate colormap selection. Oceanography 29(3):9–13. http://dx.doi.org/10.5670/oceanog.2016.66

Setup:
Download all files in the MHK-DR repository for this project. Unzip all zipped folders into the top-level directory you’re working in. 
In script define_paths, update the dirObservationalData variable to indicate your local path to the unzipped field_data.zip.

Additionally, download the simulation data (sim_data_Aug18, sim_data_Aug20, and sim_data_SecondRefinement.zip) and update dirSimData to point to the one desired for analysis. Note that while model data for August 18 was run, there is no associated field data from Aug 18 included in the Archive. sim_data_SecondRefinement was contains both days. There was minimal difference in results observed between the first and second refinements. 

All subsequent scripts will use the paths set in define_paths, so you should only need to change it in one location. 



Teamer Analysis 
Step 1: Perform pointwise comparison of simulated and model data with time-shifting and averaging using the following two scripts:
process_Model2Data_withAveraging.m
· Script produces complied data sets sim_estimates_model_v[#M]_[#A]min_sensor_avg.m
· #M indicates the model run (first_refinement = 1, second_refinement = 2). 
· #A indicates the number of minutes used for the model averaging process. 
· The script was run for each model averaging time. The average time is updated manually for each run, and is defined by variable dt_model_average (line 913). 

process_Model2Data_withShifting.m
· Script produces complied data sets sim_estimates_model_v[#M]_0min_sensor_avg_time_shifting.m
· #M indicates the model run (original = 1, refined = 2). 
· This script was only run once, with 0-minute model averaging – i.e. full resolution data. 

process_model_estimates_at_observations.m
For a simpler example, this script performs the basic process of comparing the field data and model data, without any time shifting or averaging. It does not generate any of the figures or data for the final report, however. 


Step 2: 
assemble_model_data_comparison_stats.m
· Computes the seven-point distribution [0th, 10th, 25th, 50th, 75th, 90th, 100th quartile values] for all averaged and time-shifted model-data comparisons (as produced in Step 1) 
· Assembled statists are saved as: assembled_comparison_statistics_v[#M].m

Step 3: Plotting
confirm_model_bathymetry.m
· Compares bathymetry as measured in the field by station-keeping and SWIFT ADCPs against model bathymetry interpolated at the measurement locations. 
· Produces Figure 2 in report.

confirm_spatial_registration.m
· Plots model [x, y] locations on local site map to ensure proper spatial registration. 

plot_comparison_statistics.m
· Plots the assembled seven-point distributions.
· Creates Figures 19 and 20 in the report. 

plot_processed_data.m
· Plots the spatial distribution and compiled comparisons for a particular tidal cycle. 
· Used to generate Figures 17 and 18 in the report. 
· To change the survey plotted, change testID variable (line 112)
