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1. Introduction WERA

WERAs a shore based remote sensing system using the

over the horizon radatechnology to monitor ocean surface currents, waves
and wind directionA vertical polarised electromagnetic waveaipled to the
ctive ocearsurface and wilfollow the curvature of the earth
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e M [the radio wave and due to thBragg

actbackscattered signals can be
om ranges of >300 km.
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1.1 Introduction
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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 WI;?A
F 12 Antenna Array
_ 4 m pole, 5.5 m total height

Rx Array length 280 m

Currentmap: newdata all9 min
spatial resolution6 km

fo =5.26 MHz

“ | Range: 350 / 250 km (day / night

JSUBSEA




2.1 WERA @ 5.26 MHz for Longest Ranges WERA
| Day to Night Variation of Range at 5.26 MHz
400
Range in km
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2.2 WERA @ 8.35 MHz for Long Ranges WERA

Remate ODcean Sensing

12 Antenna Array

Israel WERA =
System
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2.3 WERA @ 9.3 MHz for Long Ranges

I
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@ 12 Antenna Array

3 m pole, 5 m total height

Rx Array length 160 m

Currentmap: newdata all9 min

spatial resolution3 km

fo =9.3MHz

Range: 200 / 150 km (day / night
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2.4 WERA @ 13 or 16 MHz for Medium Ranges WERA

12 Antenna Array (Receive) 16.2 MHMainster

Antennas, 2.5 m poles, 4 m height, length 90 m
new data all9 min, spatiatesolution:1.0 km

Range: 50 / 70 km (day / night)

4 ElementTxAntenna 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 WI;?A

12 Antenna Array for Dual Frequency

At the coast of Oman ne&ohar

Frequency 9.3/ 13.5 MHz

Active Antennas, 2 m height

Rx Array length 110 m

| Currentmap: newdata all9 min

2 . | " spatial resolution1.5 km

> o ~ | 13.5 MHz Range: 60 / 80 km (day / night

1 9.3MHz Rangel60/ 130km (day / night)
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16 Antenna Array, dual Frequenc
Dual Frequency 13.5 & 24.5 MHz
Active Loop Antennas 2.5 m heig

Rx Array length 90 m

Currentmap: newdata all9 min

] spatial resolution1.0 km
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3.1 Compact or Array Type Antenna System

Current map:

Port AreaRotterdam (NL)
Integration time9 min
spatial resolution 1 km
fo=16.15 MHz

2 X 12 antenna arrays
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3.2 Compact or Array Type Antenna System
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3.4 Compact or Array Type Antenna System WERA

Remote Qcean Sensing
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Qecean Sensing
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4. Featuresof WERA
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4.1 Range of WERA ProdudfBechnique)

-

ForDirection Findingor Beam FormindVode

ForShortor Long Ranges

In Standard,Compact or Splitted Sit&eometry

Optimised Integration Timdor individual applications

IntelligentFrequency Managemertb avoid interferences

SupportsMultiple Input ¢ Multiple Output Mode,MIMO

Provides vergffective radio interference suppressidrF|

In Single or Multi -FrequencyMode

© |0 N|O |0~ ]wW N

Self organize#requency Band Sharing

O

Open Data Interfacefor scientific applications

HELZEL® CYPRUSUBSEA




4.2 Range of WERA Produd&pplications) WERA

11. Ocean current maps witHighest Temporal Resolution

12. VariousWave dataoptions available

13. Maps of Significant Wave Height

14. Directional Wave Spectréor individual gird cells
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4.2.14 Wave Dataon the Map and ofindividual Grid Cells WERA

Remote Dcean S5ensing
spectral signif. wave height in TIME
from 2019/09/15 to 2019/09/22

Rotterdam
System

W
2 IIJM&'HU". ' Jﬂ; {’ll‘rh

{
\

12:00 17. Sep

Measured wave data @ 52.0087 N, 3.7328 E

12:00 18. Sep 12:00 19. Sep 12:00

: Radar system Rotterdam WERA System Zof hours 95

I_I E L7 Start time 2019-09-16 01:00:00 UTC # of Records 268
Mo End time 2019-09-20 00:15:00 UTC # Missing 0

e Sample interval 15 min. % Available 100
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4.3 Range of WERA Produdipplications) WERA

11. Ocean current maps witHighest Temporal Resolution

12. VariousWave dataoptions available

13. Maps of Significant Wave Height
14. Directional Wave Spectréor individual gird cells

15. Drift Predictionfor Search and Rescue operations
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4.3.15Application: Current Drift Prediction WERA
Imulation of a Search and :
- 492548 —.Af(-(% TO+0H 48726'48°N
ase. The predictonof || = = 5
ition of a drifting « '
o e |

— ol sirent t
SURLITOR ::’:':t;;l waser panicie caku ted uaing WE RA suface cuirent measLrements
D7 O FG OO0 T Nulhi o,
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Drift prediction using/WERA currenttds T G ——
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4.3.15Application: 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

EL‘ Drift prediction using/WERA currentiddtem Brest, France, around Ushant I CCYPb@E A
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4.3 Range of WERA Produdipplications) WERA

11.
12.

15.

16.
17.

Ocean current maps witHighest Temporal Resolution
VariousWave dataoptions available
13. Maps of Significant Wave Height

14. Directional Wave Spectréor individual gird cells

Drift Predictionfor Search and Rescue operations

Ocean Current Forecastirfgr vessel traffic services

Tsunami Detectior& Probability check in near real time
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4.3.17 Application: Tsunami Detection W';QA

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




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

wiFor all beam forming WERA syste
Tsunami Detection software
packages are available.

Tsunami Probability I
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a:s . N
49°
N
49°

&

90
° 48°
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N

wl'he WERA system is able to dete
even small Tsunami events
and can also be used to detect

approachingVieteo-Tsunamis.

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

14-0¢ct—2016 05:00 UTC Totino oy
| {Clopyright Helzel Messtechnik GmbH Z015 |

‘WERA Remote Sensing 48°
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4.3 Range of WERA Produd®pplications)

11. Ocean current maps witHighest Temporal Resolution
12. VariousWave dataoptions available

13. Maps of Significant Wave Height

14. Directional Wave Spectréor individual gird cells
15. Drift Predictionfor Search and Rescue operations

16. Ocean Current Forecastirigr vessel traffic services

17. Tsunami Detectior®& Probability check in near real time

18. Ship Detection & Trackin@vith Dual useOTHRsystem only
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4.3.18 HELZEL OTHR @ 4 to 12 MHz for Ship Track'\\ -'

Lo Vd Loy b Vd

WC2NJ KS ¢ N O A
WERA, the HELZEL OTHR system, which provides ranges of up to 200

Please note:

wl'he WERA system can be used for Ship Detection & Tracking as well b
not reach the performance of the OTHR systems. Nevertheless ranges
more than 200 km are possible.

wTlhis can be helpful for offshore operators to detect vessels operating illg
near their installations.

wlt can be used to identify illegal fishing vessels.

——
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4.3.18 Operational BlocRtructure

- ITHR

continuoushy24/7
without humanoperators

OTH HF Radar System

Information update

Online Data every 33 sec

Simultaneous
multi-purpose
spectrum analysis

Signal Processing

» Vessel detectionand tracking Q0 Seasurfacecurrents
0 Wave heightsand spectra

U Winddirection
0 Tsunamimonitoring

CYPRUSUBSEA

Me&nrscrac L1 onsulting and Services C.S.C.S. Limited



4.3.18 HELZEL OTHR test site for Ship Tracking '{)

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

16 Antenna Arrays and
directive TxAntenna Systems
Transmitted power 1008Vatts;p

Frequency of <5 MHz
required to reach 200 N

Rx pole height 6 to 9 m
Rx Array length 450 m

Txpole height 15 to 18 m
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