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Overview

COSYNA HF Radar Network in the German Bight
*Radio Frequency Interference (RFI) & other Disturbances
*Quality Control (QC)

*Cross-Validation with Ship-mounted ADCP



Coastal Observation System for
Northern and Arctic Seas (COSYNA)
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Diher Parameters

Realtime Analyses, Prognoses
Maps & Scenarios

- Pre-Operational Forecasting by combining
Observations & Models

WWW.COSYyNa.org
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HF Radar Stations

Wangerooge

Busum




060 075 080 105 120 138
Velacity / (m/s)

WERA Remote Sensing

05-Nov—2010 17:00 UTC Wangerooge
05—-Nov—2010 17:00 UTC Sylt

05-Nov—2010 17:00 UTC Buesum @ 533 sec




HF Radar Stations

*Operating Frequencies: 10.8 MHz (Sylt
and Bisum) 12.2/13.5 MHz
(Wangerooge)

*Bragg Wave Penetration Depth for a
Frequency of 12 MHz: 1 m

*A linear frequency chirp is transmitted,
transmitter and receiver are operated
simultaneously (FMCW).

*Azimuthal and range resolutions: +3
and 1.5 km, respectively

source: Helzel
Messtechnik GmbH

Maximum Range: 120 km



HF-System Time Constraints

Repeat: 20 min

Inte-

) Transfer + Analysis
gration

10 min. 30 min. Continuous Data Acquisition
Deadline: 40 min.



Reduction of Disturbances & QC in Range-
Doppler & Spatio-Temoral Domain
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RFI Reduction

Radial ocean current
components measured at
Wangerooge.

Where RFI is stronger than
the Bragg echoes, wrong
values are calculated.
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QC Scheme applied to Radial
Current Component Sequence

radial current comp. [m/s] By .
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radial current component time series
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Quality Control

Distortions identified by Polynomial Fit

*Transient (Short-Time) Distortions can be replaced by Fitted
Values

«Stationary (Long-Lasting) Distortions identified by RMS Error

*Values flagged as ,Probably Bad Data’



ADCP-HF Cross-Validation:ls it possible to
Compare Apples with Oranges?

Ship-Mounted ADCP HF Sytem (WERA)

> WERA Remote Ocean 5ensing

Many High-Resolution One Low-Resolution Averaged
Samples ui(x,y,t) Sample <u(x,y,t)>



ADCP Measurement Principle

Measurement Cell




ADCP Settings

*Acoustic Frequency: 1200 kHz

*Ping Rate: 1 HZ

*AVG over 3 Pings => 1 vertical Profile each 3 sec.
*Transducer Depth: 170 cm

Dead Range: 50 cm

sLayer Width: 50 cm

Max. Depth: 30 m

*Single-Ping Accuracy: 0,12 m/s
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ADCP radial current (blue: original data, red: smoothed data) difference measurement - trend histogram
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| HF Bragg Wave Penetration Depth
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ADCP: Vertical Current Gradient

vetrtical radial current gradient
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radial current radial current difference histogram (m=0.065929, std=0.18053)

red ADCP

blue HF

green Fitted HF

magenta RMS HF
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Vector of Surface Current S gd RDECP 1291
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[w] yidep HSgG

std of water depth (BSH)

t
o
o
£
0]
=
@
|8
@
>
@)
o
(5]
o)
c
o]
o
0]
o
=
D
c
o]
=)
o]
S
o]
=
c

(dDAav-4H) (90uUalallip JuslINg [eIPERNYDS




HF: original data (green) radial current difference histogram (m=0.25686, std=0.23189)
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radial current difference (HF-ADCP)

radial current difference [m/s]




radial current scatter plot (C = 0.74161) Bland-Altman plot (C=0.057757)
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radial current difference histogram (m=0.031337, std=0.13165)
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e Summary

Three WERA HF Radars sucessfully installed in the German
Bight.

«System in Preoperational Mode, Current Maps each 20 min.,
max. Time Delay 40 min.

*A New Technigue to determine and mitigate RFI is implemented.
Remaining distorted Data identified by a QC Procedure.
*These Data are flagged before Assimilation in the Model.

*HF Radial Current Component & QC Procedure validated with
Ship-based ADCP.



RDCP Profiles during HE #365 in 2011
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Qutlook

Implementation of QC Scheme in Pra-Operational Workflow.
*Cross-Validation with all available ADCP Ship Tracks.

*Cross-Validation Triangle ADCP — HF — Numerical Model.

ADCP HF

Numerical Model



THANK YOU, ANY QUESTIONS?

joerg.seemann@hzg.de

see for more information: www.hzg.de/radarhydrographie
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