High Frequency (HF) Radar Applications-A Few Comments
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Naval Postgraduate School
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High Frequency (HF) Radar Applications-A Few Comments
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Real-Time Monitoring of Ocean
Currents from 50+ HF Radar
Stations in CA and OR n;g
represents a substantial i
investment of $ and time '~ “HF radar ocean
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California Surface Current Mapping Sites

Central & Northern California Ocean Observing System Sites

=+ CaNCDOS Map

High Resolution
#3A05 Sausalito-Marin City
Sanitation District
#RTC1 Romberg Tiburon Center,
CA
#CRIS Crissy Field, CA
@TRES Treasure Island, CA
BREY Berkeley Marine Center,
CA

» Standard

#*GCva Gerstle Cove, Salt Point,

CA

®BML1 BML, Bodega Bay, CA

#PRay South Beach, Point Reyes,

CA

«C0oMM Commonweal Center,

Bolinas, CA

#sLID Slide Ranch

@#PBON Point Bonita Fog Station
FORT Fort Funston, CA

*MONT Montara Sanitary District,

Montara, CA

®PESC Pescadero

#BIGC Big Creek

®sCcRE Santa Cruz

#PPIN Point Pinos

#MLMIL Moss Landing

*NPGS Naval Postgraduate School

*GCYN Granite Canyon

#PSUR Point Sur

+ Long Range
*PsGl Point Saint George,
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If It takes
years to
establish a
wide-area
surface
current
mapping
network, does
that exclude
HF radar from
MREA
applications?

Y T P
_:. -1 'I T#. (..' I:".-' b

[]

n-+——0l———————0 a8

LEGEMND
Online (ovin S hours)
Online (owin 10 hours)
@ Offline (wwin 30 days)
® Hon-Operational
Flanned
® Under Evaluation

No for, at
least, two
reasons

Imagery 2010 TerraMetrics, NASA - Terms of Use

COCMP

Coastal Ocean Currents Monitoring Program




Particle Trajectories From
OMA Derived Currents at 15-Nov-2007 16:00
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The November 2007 Costco
Busan spill in San Francisco Bay

Chronicle f Kurt Rogers
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1-10 October 2007 38°N

Period when the San Francisco
municipal outfall unexpectedly lost -
Its end cap

48'-

Statistics of surface particle

movements helped to show that |
beaching of the sewage plume was _
unlikely |
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It took about two years to obtain site and frequency permissions
for the 50 HF radar installations along the California coast

During real emergencies, permissions are not as critical—you
should have your choice of ideal sites
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It took about two years to obtain site and frequency permissions
for the 50 HF radar installations along the California coast

During real emergencies, permissions are not as critical—you
should have your choice of ideal sites

Its possible to swing into
action and deploy HF
radar instruments in as
little as a few hours—
remember the helicopter
deployment example of
Vicente?

But what about
calibrations?
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Use the
helicopter!
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It works!

Pattern was confirmed by
measuring with transponder
aboard a boat
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Another option is to deploy an HF radar
onboard a survey ship

R/V Pt Sur

COCMP (CaNCOOSR)
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Another option is to deploy an HF radar
onboard a survey ship
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Even if restricted to survey ships at rest, it could be still useful to
have a moveable surface current mapping capability
No site permission needed; e.g., tidal current surveys
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In-place surface current
mapping networks can help
3-D models perform better in
the upper ~100m (recall Yi
Chao’s results as well as
published results of Shulman
and Paduan)

The California network has
been working long enough to
begin showing new physical
Insights as well
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Control Panel

UTC Time: 2010-09-30 21:45:40
Local Time: 2010-09-30 14:45:40
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* Vector size is not visually
consistent between resolutions.

Overlays

' Station Placemarks
[ So-Cal Qil Platforms
[l Deepwater Horizon

Current Strength (cm/s)

i} 0 20 3 40 @
o Min cmis 50 | Max

[ Default -
Coordinate Locator

La |

Lon: |




a4 |
40° |
&
S
= 367 g i’ g rr
£ " GRITUR T A e 1
i | b - I.' |
E g | "L o It 'E.; ': \ A i B i ..I'I
. . FE r'- i i v : \
3° | ' ! Y e ’{frﬁqﬂ Tl |
1wy ks TR o
) .."-. o e 4 : i ? ; | _acll 1 i
124° 120° 116° J FMAMI J A S5 O NUDIJFMAMI|I 1 A 5 ONUD I

Longitude (W) Month (2007—2008)
Kim et al (JGR, 2010)

The California network has

been working long enough to Coastally trapped wave
begin showing new physical signatures are well
Insights as well represented in the surface

current data

oo
MREA ‘10-15 Coastal Ocean Currents Monitoring Program



A %
o i
40°
=
-
_E 367 |
&
- |
32° ¢
o "_'I E
. L
124° 120° 116°
Longitude (W)

Power (cm 2.2 km)

500km 200 km 50 km 10 km 1 km
- ]
“"' .
N | |
95% Cl f
!
F| w—HFR (1 km) o3 _3
| s HFR (6 km) |
f HFR (20 km)
_ ALT (Envisat) k2 :
M| w— Al T (Jason—1) T
107 1077 107" 10°

Wavenumber (km™')  Kim et al (JGR, 2010)

Wavenumber spectra from the upper 1m of the water column
exhibit slopes more similar to 2-D surface turbulence than 3-D

guasi-geostrophic turbulence—does your model?
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