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~What Is HF Radar:

HF = High Frequency
Radio Station

Receive Antenna

\ Electronics
Transmit Antenna \
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" What does it sound like?




Bragg Scattering: wavelength of scattering waves is 2 transmit wavelength

Frequency Dependent
Range & Resolution




Example Raw Data: Doppler Spectrum from a Radial Sit
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“What does it do?

| "‘/'«””%EEE !
____________________________________ @ %Wg_ rf_
| 7 7 s e
_________________ //////////////////////Mm ==
________ //////// ////////////////’Z/’:M
___________________ ] Y, ,‘5:,:%:,:.35: g E
NS I 77—
______ J N 11 ":',:f;‘:i \333&%' 5_
i NN
__________________________ .










Vp)
C
O
e
9
(©
)
(Vp)
=
. -
(O
®
BN 4°)
oC
L
i
©
O
O
O
+
O
LN
(



1Hand

1

SAUVIS CALNN rmf .

B e

 Saint George

VISSNH
NS
<




Remote Power Module (RPM): 2010 - Present _—
8 Yearsof Continuous Operations B

/Fully—automated, arctic hardened and tested, renewable (solar
and wind) hybrid power station provide power & realtime
telemetry to HF radar, AIS and other environmental sensors.

Met. Station

Modular Design X :
Multi-Sensor pan AIS Transciever
Remote Environmental

Monitoring Station



““Applications?

Ocean Circulation
Waves
Search and Rescue
Vessel Tracking
Contaminant Spills
e Particle Tracking
e Higher Accuracy Trajectory Modeling

Marine Navigation
Marine Ecosystem/Fisheries Applications



5 MHz Long-
Range Network

6-km Grid
Covering
80,000 km?

Hourly
Measurements
in real-time

Already

incorporated
into NOAA’S
Arctic ERMA



“Does it Work In Ice?



_Ocean Circulation Measurements









~Search and Res

U.S. Coast Guard: Search And Rescue
Optimal Planning System
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East Coast HF Radar Network — 15 Sites Mid-Atlantic Operational Data Flow to SAROPS
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SAROPS g6-Hour Search Area: HYCOM = 36,000 km? SAROPS 96-Hour Search Area: HF Radar = 12,000 km?
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Search area was reduced by 66% 18







Doppler Spectra from all Range Cells
with Detection Algorithm Applied—

Bragg Waves

Vessel mmmw
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Fixed Objects & Direct Signals

Bragg Waves

Vessel

< Doppler Frequency
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~ Vessel Detection: Case Study

Westward Wind. e Russian Naval Vessel Pribaltica
Length 49 m : _ e
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~Detections by HF Radar a

14:00 -20:00 GMT
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April 20, 2011 Deepwater Horizon Drilling Rig Explodes
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tatus : NOAA Guidance
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rajectory Modeling




/FW e-Advancements T

Rapid Deployment

On the shelf - ready to deploy
Target time frame = 6 hrs



In Conclusion

Coastal HFR Instrument Platforms Provide (in Near
Real-Time):
e Ocean current speed and direction data over a wide area
e Information on ocean wave heights
e Information of vessels operating in the area
e Wind Speed and Direction Data
e Key inputs to drift prediction models

e May facilitate targeting of local assets (skimmers and
boom deployments)
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~ Thank Yo
(Questions?



	Coastal HF Radar Theory and Applications
	What Is HF Radar?
	Slide Number 3
	Slide Number 4
	Slide Number 5
	What does it do?
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Applications?
	Ocean Circulation Measurements
	Does it Work In Ice?
	Ocean Circulation Measurements
	Slide Number 16
	Wave Measurements
	Slide Number 18
	Vessel Tracking
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Vessel Detection: Case Study
	Detections by HF Radar at PTLY 14:00 -20:00 GMT
	Oil Spill Dispersion Mapping
	Slide Number 28
	Enhanced Wave and Oil Spill Trajectory Modeling
	Future Advancements
	In Conclusion
	Slide Number 32

