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1 Introduction

The Centre for Marine Applied Research (CMAR) measures essential ocean variables around the
coast of Nova Scotia through the Coastal Monitoring Program. As a part of this Program, the
Nova Scotia Department of Fisheries and Aquaculture (NSDFA) and CMAR have deployed Acoustic
Doppler Current Profilers (ADCPs) to measure sea state (waves) and currents. This document
presents deployment details and summary figures of sea state data collected for a deployment
in Guysborough County (Figure 1), at the Meal Rock Station (Figure 2) in 2018 (deployment ID
GYO004). The corresponding current report can be found on the Reports page of the CMAR website.

The data are available for download from the Nova Scotia Open Data Portal. For more information
on CMAR and the sea state datasets, visit the CMAR website.

This document should be considered as a guide only, as data collection is ongoing. The information
may be revised pending ongoing data collection and analyses.

Figure 1: Guysborough County (green).
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https://goosocean.org/what-we-do/framework/essential-ocean-variables/
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Figure 2: Location of ADCP deployed at the Meal Rock station in Fishermans Harbour in 2018.

1.1 Data Collection

NSDFA collects wave data using upward facing ADCPs that are mounted on the sea floor for 1 - 3
months (Figure 3). An ADCP uses sound to measure current speed and direction through the water
column. ADCP data processing software uses many measurements over a given time interval to
calculate key sea state parameters, including wave height, period, and direction (RD Instruments,
2017).

NSDFA uses several ADCP instrument models, including the Sentinel V20, Sentinel V50, Sentinel
V100, and Workhorse Sentinel 600kHz. NSDFA processes the data using Velocity and WavesMon4
Software (Teledyne RD Instruments, 2017), and sends the output to CMAR. CMAR compiles and
formats the data for publication with the waves R package (Dempsey & Torrie, 2024).

For an overview of “Waves Basics” and the wave calculations made by the Velocity and WavesMon
software, refer to RD Instruments (2001). For more details on the instruments and software, refer
to RD Instruments (2017) and Teledyne RD Instruments (2017).
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Figure 3: Schematic representation of ADCP deployment (not to scale).

1.2 Wave Parameters

Wave variables derived from the power spectra are presented here and published in the
corresponding dataset. The variables derived from the zero-up crossing analysis (average height
of the largest one-third and one-tenth of waves, maximum wave height, and their corresponding
periods) are not included. These variables are less reliable than the power spectra variables,
especially during calm conditions (Teledyne RD Instruments, 2017).

Wave height is the vertical distance between the peak and trough of a wave (RD Instruments,
2017). One of the most common wave height parameters is the significant wave height, which is
four times the square root of the zeroth-order moment of the wave spectrum (RD Instruments,
2017). This roughly corresponds to the average height of the largest one-third of waves in the
sampling interval (RD Instruments, 2017).

Wave period is the time between consecutive waves. The peak wave period is associated with the
largest spike of the power spectrum for a given time interval (Teledyne RD Instruments, 2017). Peak
wave direction indicates the direction the peak wave energy is propagating from (RD Instruments,
2017). Direction is reported here relative to True North.

Peak period and peak direction observations may be less reliable when there is low wave energy
(e.g., wave height < 0.5 m for a 600 kHz ADCP or 0.25 m for a 1000 kHz ADCP). When the sea is
calm, the wave spectra are relatively flat and there may not be a clear peak from which to derive
the period or direction value. This can result in large peak period values, erratic peak direction
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values, and negative values. See the Quality Control section for detail on how these observations
are treated for this report.

Significant wave height, peak period, and wave direction figures are presented below. The ADCP
software also calculates the current speed and direction from three near-surface bins and the
sensor depth below the surface. These variables are presented to provide additional context for
the wave data.

In addition to wave variables presented in this report, the ADCP also measured current speed and
direction throughout the water column. A report summarizing the full current speed and direction
data at this location can be found on the CMAR website. The corresponding Wave and Current
datasets can be accessed through CMAR's Data Access Map or directly from the Nova Scotia Open
Data Portal.

1.3 Quality Control

The ADCP software automatically performs some Quality Control checks during data processing
(RD Instruments, 2001; Teledyne RD Instruments, 2017). In addition, CMAR applied an automated
Gross Range test to the processed data to identify outlying and unexpected values. For consistency
with the CMAR Water Quality data, each data point was assigned a flag of "Pass”, “Fail”, or “Suspect/
Of Interest”! (I00S, 2020).

Observations flagged as “Pass” were within the expected range of the variable based on historical
conditions. These observations are shown in the figures below. Observations flagged as “Fail”
were outside of reasonable ranges for the variable, e.g., negative values or direction observations
greater than 360 degrees. These observations are not shown in the figures.

Observations flagged as “Suspect/Of Interest” were statistical outliers and were reviewed by
human experts. Significant wave height observations flagged as “Suspect/Of Interest” were
typically recorded during extreme events like hurricanes. These are considered "Of Interest” and
are included in the figures below. Peak period observations flagged as “Suspect/Of Interest” were
typically recorded when there was low wave energy (e.g., flat power spectra). These observations
were considered “Suspect” and not included in the figures below, since the ADCP software often
cannot derive an accurate period value under calm conditions (Teledyne RD Instruments, 2017).
Users should critically evaluate all period observations, especially during calm conditions.

The direction observations may also be unreliable during calm conditions. However, these
observations will be flagged as "Pass” if they are within 0 to 360 degrees, since observations within
this range are plausible. This may result in erratic direction time series, and users may prefer to
apply additional Quality Control to these observations.

'The “Not Evaluated” flag level is not applicable for the Gross Range test.
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https://cmar.ca/reports/
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2 GY004 Wave Data

Table 1: GY004 deployment details.
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Station

Instrument Model
Latitude

Longitude
Deployment Date
Recovery Date
Duration (d)

Depth Sounding (m)
Ensemble Interval (s)
Averaging Interval (s)
Pings per Ensemble
Sensor Height above Sea Floor (m)
First Bin Range (m)

Bin Size (m)

Meal Rock
Workhorse Sentinel 600 kHz
4510777
-61.6426
2018-12-20
2019-04-02
103

32

600

600

100

0.7

2.1



2.1 Wave Variables

2.1.1 Time Series
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Figure 4: Wave variables over time. Top: significant wave height; Middle: peak period; Bottom:
direction wave is travelling from.
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2.1.2 Frequency
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Figure 5: Histogram of wave variable observations. Top: significant wave height (bin width = 0.1
m); Middle: peak period (bin width = 2 seconds); Bottom: direction the wave is travelling from (bin
width = 20 degrees).
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2.1.3 Wave Rose
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Figure 6: Wave height and the direction the wave is travelling from (relative to True North).
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2.2 Current
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Figure 7: Current speed and direction for three near-surface bins. Top: Current speed and the
direction the current is travelling to (relative to True North). Bottom: Current speed distribution.
The number of observations is noted above each bar.

2.3 Depth
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Figure 8: ADCP sensor depth below the surface over time.
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3 Data Acknowledgement

CMAR aims to prioritize data collection and processing efforts that best serve coastal stakeholders.
If you use this Coastal Monitoring Program data in a project or for decision making, please
complete our anonymous questionnaire with your feedback. Please cite the report and/or datasets
used.

4 Document History

Version Date Amendments
V1 2025 New document.
V2 2026 Refreshed report template.
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