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1. Introduction
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WERA

Remote Dcean Sensing

WERA is a shore based remote sensing system using the

over the horizon radar technology to monitor ocean surface currents, waves

d wind direction. A vertical polarised electromagnetic wave is coupled to the
tive ocean surface and will follow the curvature of the earth.

The rough ocean surface interacts with

[ the radio wave and due to the Bragg

back-scattered signals can be
om ranges of >300 km.
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1.1 Introduction WERA

EEEEEEEEEE Sensing

back-scattered radar signal will be Doppler shifted with a specific frequency
en by the velocity of the gravity wave that is responsible for the Bragg
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1.2 Introduction

Typical WERA site layout
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2. Installation examples
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2.0 WERA @ 5.26 MHz for Longest Ranges WE’;’A

r 12 Antenna Array

4 m pole, 5.5 m total height

Rx Array length 280 m
Current map: new data all 9 min
spatial resolution: 6 km

fo=5.26 MHz

~ | Range: 350 / 250 km (day / night)
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2.1 WERA @ 5.26 MHz for Longest Ranges WERA

Remote Qcean Sensing

[ Day to Night Variation of Range at 5.26 MHz
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2.2

HELZEL®

WERA @ 8.35 MHz for Long Ranges

Israel WERA
System

€’ Maps Archive

HELZEL®

Helzel Messtechnik GmbH
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HELZEL DataViewer
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WERA

Ccean Remate

12 Antenna Array
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2.3 WERA @ 9.3 MHz for Long Ranges

I

-1.00 -0.80 -0.60 —0.40 -0.20 0.00 0.20 0.40 0.0 0.80 1.0
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@ 12 Antenna Array

3 m pole, 5 m total height
Rx Array length 160 m
Current map: new data all 9 min
spatial resolution: 3 km
fo=9.3 MHz

Range: 200 / 150 km (day / night)




24 WERA @ 13 or 16 MHz for Medium Ranges WERA

12 Antenna Array (Receive) 16.2 MHz at Monster
Antennas, 2.5 m poles, 4 m height, length 90 m

new data all 9 min, spatial resolution: 1.0 km

Range: 50 / 70 km (day / night)

4 Element Tx Antenna Array
2.5 m Antenna poles,

4 m height, 8 x 3 m Array
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2.5 WERA with active broadband Antennas WE’;A

12 Antenna Array for Dual Frequency

At the coast of Oman near Sohar

Frequency 9.3 / 13.5 MHz

Active Antennas, 2 m height

Rx Array length 110 m

- | Current map: new data all 9 min

- _ ' | ‘ spatial resolution: 1.5 km

B = O 13.5 MHz Range: 60 / 80 km (day / night)

19.3 MHz Range: 160 / 130 km (day / night)
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16 Antenna Array, dual Frequency
Dual Frequency 13.5 & 24.5 MHz
Active Loop Antennas 2.5 m height
Rx Array length 90 m

Current map: new data all 9 min
spatial resolution: 1.0 km

fo=13.5 & 24.5 MHz alternating
13.5 MHz Range: 80 km

24.4 MHz Range: 30 km




3. Compact or Array Type Antenna

’
iwamEwa

S—

CYPRUSUBSEA



.

3.1 Compact or Array Type Antenna System WER

Remate ODcean Sensing
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3.2 Compact or Array Type Antenna System WER

Remate ODcean Sensing
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3.4 Compact or Array Type Antenna System WERA

Remote Qcean Sensing
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4. Features of WERA
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4.1 Range of WERA Products (Technique)

For Direction Finding or Beam Forming Mode

For Short or Long Ranges

In Standard, Compact or Splitted Site Geometry

Optimised Integration Time for individual applications

Intelligent Frequency Management to avoid interferences

Supports Multiple Input — Multiple Output Mode, MIMO

Provides very effective radio interference suppression, RFI

In Single- or Multi-Frequency Mode

1.
2
3
4
5.
6
7/
3
9

Self organized Frequency Band Sharing

10.

Open Data Interfaces for scientific applications

>
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4.2 Range of WERA Products (Applications) WERA

11. Ocean current maps with Highest Temporal Resolution

12. Various Wave data options available

13. Maps of Significant Wave Height

14. Directional Wave Spectra for individual gird cells

—
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4.2.14 Wave Data on the Map and of Individual Grid Cells WERA

Remote Dcean Sensing

spectral signif. wave height in TIME

from 2019/09/15 to 2019/09/22
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Measured wave data @ 52.0087 N, 3.7328 E

Radar system Rotterdam WERA System Zof hours 95
Start time 2019-09-16 01:00:00 UTC £ of Records 268
End time 2019-09-20 00:15:00 UTC # Missing 0
Sample interval 15 min. % Available 100
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4.3 Range of WERA Products (Applications) WERA

11. Ocean current maps with Highest Temporal Resolution

12.

15.

Various Wave data options available

13. Maps of Significant Wave Height

14. Directional Wave Spectra for individual gird cells

Drift Prediction for Search and Rescue operations

—
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4.3.15 Application: Current Drift Prediction WERA

Remote Qcean Sensing

wulation of a Search and

48°25'48"N "’ Actumar TO+0H 48°00'48"N
. ] — 200G
e. The prediction of . -
Wind dircehon Wind speed (mys) 10 km

ion of a drifting a :

4y’ 20%3'N l | 4520 LIN

A4y’ 1osuN t t L { : A" 15 50N

48°11'04"N

‘BUrle'TOTI‘ . : ::m:ﬂ:vmbrp-nldoc-l:uhudu.unaW:RAwnuocumlmoul.umonu
Drift prediction using WERA current data e e ——
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4.3.15 Application: Current Drift Prediction WERA

Remote Dcean Sensing

Distance Between Real and Predicted Position versus Time
20

18

Drift prediction
based on
hydrodynamic
model data

16

Distance in km

14
12

10
Drift prediction
based on

6 WERA data

Time in Hours
30 33 36

24 27

Lﬂ Drift prediction using WERA current data from Brest, France, around Ushant islan S
CYPRUSUBSEA
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4.3 Range of WERA Products (Applications) WERA

11. Ocean current maps with Highest Temporal Resolution
12. Various Wave data options available

Maps of Significant Wave Height

Directional Wave Spectra for individual gird cells

Drift Prediction for Search and Rescue operations

Ocean Current Forecasting for vessel traffic services

Tsunami Detection & Probability check in near real time

CYPRUSUBSEA
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4.3.17 Application: Tsunami Detection WERA

Meteo-Tsunami Observation at the Dutch Coast on 29 May 2017

etherlands (posted on May 29, 2017.
be.com/watch?v=CjQk_xt_ WUO)

CYPRUSUBSEA
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4.3.17 Tsunami Warning WERA

te Ocean Sensi

A b

o
SEEEEFEEE T PR ETEPEEEFEE e 10 ™| 20

— =
ex2% 4 /g 0.02 012 ©.21 031 040 050 0.60 0.69 079 088 098 6 5 1015  km

e For all beam forming WERA systems

Tsunami Probability I

Tsunami Detection software %}g@

packages are available.

e The WERA system is able to detect
even small Tsunami events
and can also be used to detect
approaching Meteo-Tsunamis.

12 Antenna WERA, 16 MHz
on Vancouver Island,
operated by Ocean Network Canada . "

WERA Remote Sensing 48°
14-0¢ct—2016 05:00 UTC Totino 95

LZEL®

Mensrcaschnlh |(C)DpyrightHeIzeI Messtechnik GmbH 2015 |
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4.3 Range of WERA Products (Applications)

11. Ocean current maps with Highest Temporal Resolution
12. Various Wave data options available
13. Maps of Significant Wave Height
14. Directional Wave Spectra for individual gird cells
Drift Prediction for Search and Rescue operations

Ocean Current Forecasting for vessel traffic services

Tsunami Detection & Probability check in near real time

Ship Detection & Tracking (with Dual use OTHR system only)

—
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4.3.18 HELZEL OTHR @ 4 to 12 MHz for Ship Tracking Q)

e For the Ship Detection & Tracking application we offer the “big brother” of
WERA, the HELZEL OTHR system, which provides ranges of up to 200 NM

Please note:

e The WERA system can be used for Ship Detection & Tracking as well but will
not reach the performance of the OTHR systems. Nevertheless ranges of
more than 200 km are possible.

e This can be helpful for offshore operators to detect vessels operating illegally
near their installations.

e |t can be used to identify illegal fishing vessels.

HELZEL® il



4.3.18 Operational Block Structure

- THR

continuously 24/7
without human operators

OTH HF Radar System

online b Information update
NS ata every 33 sec
Simultaneous
Signal Processing multi-purpose

spectrum analysis

» Vessel detectionand tracking Q0 Seasurfacecurrents
0 Wave heightsand spectra

U Winddirection
0 Tsunamimonitoring

CYPRUSUBSEA
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4.3.18 HELZEL OTHR test site for Ship Tracking

Radar coverage

Demo System at
German Bight
Operated at 11 MHz

Wangerooge

‘ _

Lati
Current Time: T

:_

Covers the entire EEZ (200 NM) to
detect illegal activities on sea.

16 Antenna Arrays and
directive Tx Antenna Systems

: Transmitted power 1000 Wattsgrp

Frequency of < 5 MHz
required to reach 200 NM

Rx pole height 6 to 9 m

| Rx Array length 450 m

Tx pole height 15to 18 m

A

>
£ !

¢

—n
e
o




(e localhost 9 =

PUBLIC RELEASE - ) Latitude: 53.789 Longitude: 7.694

Logout ;’QZ}? iuar forzmg Current Time: Thu, 01 Aug 2013 06:13:30 GMT

1:49PM ||
3/26/2014 | |
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4.3 Range of WERA Products (Applications) WERA

11. Ocean current maps with Highest Temporal Resolution

12.

Various Wave data options available

13. Maps of Significant Wave Height

14. Directional Wave Spectra for individual gird cells

Drift Prediction for Search and Rescue operations

Ocean Current Forecasting for vessel traffic services

Tsunami Detection & Probability check in near real time

18. Ship Detection & Tracking (with Dual use OTHR system only)

19. Automatic Identification of Eddy Currents

20. Near shore Current Vector Maps from single WERA station

>
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4.4 Range of WERA Products (Quality) WERA

21. Certified Quality Management implemented since 2001

22. System in EMI tested by independent authorized laboratory

23. Highest data availability of > 95 % (certified by customer)

24, All released Software Validated by WERA Partners

25. WERA hardware with integrated Self Test Functions

26. Antenna Systems are automatically tested once per hour

27. Beam Forming with Self Calibration Function

28. Remote Controlled, web interface via PC or smart phone
209. Robust System operates even with some defective antennas
30. Safe Operation, no dangerous voltage at Tx antennas

>

HELZEL® CYPRUSUBSEA



4.5 Range of WERA Products (Data)

31. Professional Data Management software

Display of Data Maps in near-real time

Quality and Plausibility Check of all data in near-real time

Easy generation of Animated Maps

Access to data of Individual Grid Cells with one mouse click

Access to Archived Data

Generation of Time Series for individual grid cells

38. Simple Export Options for all data and maps

309. Warning, if oceanographic parameter reaches defined value

40. Option to Integrate External Sensor Data into maps

>
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5.1 Conclusions - Summary WERA

> WERA is the most flexible ocean radar, suited for
compact or array type antenna systems

Various small antenna options and flexible site geometry available
Dual frequency options are available for multiple use applications
Data interface for MetOcean applications (GRIB)
Hazard management interface for Search and Rescue operations
> Short term current prediction for vessel traffic services

> Dual use option with the OTHR system includes ship detection & tracking

HELZEL® CYPRUSUBSEA



Thank you for your attention ! WERA

Since 1999, more than
A systems are
talled.

Permanent WERA Installation

—

CYPRUSUBSEA

® Temporary WERA Installations



