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1. Introduction

Main target is to access environmental and technology variables that influence the quality of different HFR sites for wave
measurement and eventually conclude on the readiness of each site for acquisition of wave measurements.

2. Objectives

Establishment of new methods for analysis of wave measurement capability, quality control and performance metrics for any
HFR site.

Analysis of the performance of the HFR stations for wave measurement in different situations by modifying configuration
parameters available on the radar proprietary software, testing different Software releases and comparing results with other
available and overlapping measurements from other in-situ instruments

statistical analysis will be carried out (including average differences, RMSE, correlation...) comparing wave data
bulk parameters (significant wave height, wave period and wave direction) from the following sources:

- HFE radar versus wave buoy

- HF radar versus CMEMS wave model

-  CMEMS wave model versus wave buoy

Maria Fernandes: maria.fernandes@qualitasinstruments.com » qualitas instruments




3. Environmental Analysis

Morphology of the area
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Figure 1. Ideal HF radar station installation (info from CODAR).
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3. Environmental analysis

Metocean conditions
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4. Software settings

a) First order settings (FOS)
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4. Software settings
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b) Coastal bearings

- coastline cuttoff settings - best coastline bearings from the site
. . that covers the ocean;
- wave bearing limits settings - limits where dominant waves are
s expected to come from;
- coverage time settings - final wave coverage time of merged
short-time wave from CSS in minutes;
- output interval settings - final wave output in minutes.
- SeaSonde Radial Site Setup
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c) Software versions
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d) Sidebands
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5. Radialsite Release 8 versus Release 7
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RMS [ 0398 |
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Availability SGTR R8 96.66%
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Number of data 696
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6. Importance of wind measurement
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7. Variables and conditions that afect data quality

[ Faro Oceanica BuoyHeight Sagres R8 U3Height [[Z——] Faro Oceanica BuoyDirection Faro Oceanica BuoyWind Direction

10 50 - 400 10
08 45 08
06 40 v 06
04 35 | 04
02 30 B 02
g 4 &
&
§ 0 £ 25 —_ S0
H E H
-02 20 B - = -0.2
04 15 | — 04
06 1.0 u WY | = 08
08 05 — — 08

CSS_SGTR_17_12_01_2010.cs
108
- ®0® 5 Range Slice
§§ . C8S_SGTR_17_12_01_2010.cs
8 13 Al 0mu—| .
.10 | A3-4008 |
P Freshness — | M
) A3 Flagged — I
_ 1w i "l M V‘\J | A I"‘\r.MJJn!J}‘"y‘ ]M-'\il'l
E
& 140 MW = 1Y ""'V\*}M,J_.._ W"‘”"ﬁ*
170 ! 1 !
. r M
180 3 ij
-190
1038 -200 -
210 1 h
1100 -0.80 -0.60 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 4080 +1.00
Doppler Frequency (Hz)

Vertical (A3)
Range (km)

Spectra for Range Cell 7

020 4000 4020
Doppler Frequency (Hz)

040

Maria Fernandes: maria.fernandes@qualitasinstruments.com

ie

a) bi-modal seas

Presence of bi-modal seas (which can be checked in CMEMS data and
HFR spectra). Bi-modal seas present bi-modal characteristics, meaning
that we can have swell mixed with wind waves, both with different
directions inducing 2 or more different oceanographic conditions.
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a) Interference
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Spectra for Range Cell 7
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c) Wind and wave direction
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d) SNR and Noise floor
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In places where the noise floor is steadily high or the SNR is low, one should expect very low
quality/availability of waves data
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noise floor is regularly low and the SNR is above 30 db, there is a good potential
to produce good waves data from HF radar
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7. Conclusions

* Importance of wind direction versus the coast

1. Installation HFR

Environmental
Analysis

« Importance of wind direction versus the waves direction by HF
radar
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7. Conclusions

« Importance of bimodal seas « Importance of SNR and Noise Floor
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7. Conclusions

Wave data Analysis

Comparison of Hs, Tp and Wave Dir from in-situ equipment

with Hs, Tp and Wave Dir from SeaSonde HFR
The final goal is to be able to
add a "Quality index" in real-
time to SeaSonde wave
outputs for each system based
on different constraints SNR,
waves/winds angles, wind
speeds, Cl, RMS, etc....

Comparison of Hs, Tp and Wave Dir from Models with Hs, Tp and
Wave Dir from SeaSonde HFR

Swell and Wind wave
have the same

Swell and Wind wave have

y \ 4

Wind speed > 5m/s Wind speed < 5m/s

\ 4 V

s Biasi CIi RMSi Eiuiiment Data AvailabilitiI Number of data analisedi Averaie <
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