HF Radar Network (HFRNet)
Data Management and Applications

Lisa Hazard and Hugh Roarty.

Scripps Institution of Oceanography and Rutgers University ‘;*
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Years of Operation: 9 years Participating Organizations: 31

Number of files: >7 million Number of Physical Sites: >130



Network Architecture

Data Acquisition

Example Node to Site
Aggregator
communications

Example Site Aggregator to
Site communications
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Portal or Site Aggregator -
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Diagnostics

Radial Diagnostics

©Siockion
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Radial diagnostics are summarized in a balloon with a
link to the most recent radial image, file information
and time histories of latencies and radial solutions



Diagnostics

Network Diagnostics

€ @ hinetuesdedu/diagnostics/netwerkUptime phplyear= 2012
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Network diagnostics are summarized

monthly based on file acquisition



Data Distribution
HFRNet Data Availability

1. Online Visualization —
http://cordc.ucsd.edu/projects/mapping/maps/fullpage.php
Online visualization of HF radar surface currents
with ability to change date, resolution, colorbar,
and station information

2. Web Overlays -
http://cordc.ucsd.edu/projects/imapping/api/
Application programming interface (api) that allows
programmers to overlay the currents into any

website

3. THREDDS Data Server (TDS) access -
http://sdf.ndbc.noaa.gov:8080/thredds
http://hfrnet.ucsd.edu/thredds/catalog.
TDS service that allows folks to acquire or used the
data via thredds for processing and/or *
visualization. &

4. Data Archiving — HFRNet (NDBC): Totals and
Radials
- Operators: Range Series and
beam pattern
- Future: All above through

/
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Data Distribution

Google Maps Visualization

w-1Day -1 Hour 2013-04-22 230000 0700 + fio

Features include: o e % ¥
e 12 zoom levels | «».
* Coordinate Locator b
* Site Diagnostics .

* Total Vectors at
500m, 1km, 2km &

6km

* Hourly and 25 Hour
Averaged Data
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http://www.cordc.ucsd.edu/projects/

Data Distribution
-~ e e Google Maps API
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Data Distribution
THREDDS

http://hfrnet.ucsd.edu/thredds/catalog.html

| Mrmet.uesd.odu/thredds / cata

D-' L

QD s Acan, M zik
€ A emded
-
8 TR TOTRE R T
' CORDC Praductin TDS
0 st ucne o tan et Sk s CORDC Production TDS

.
8 T TOTIS R T O TTY THREERG fon Rl

e e Catalog http://hfmet.ucsd.edu/thredds/HFRADAR_USHI hourly RTV.html
:JULL'JJI'o B D emat ) - L - - . " . . . . —_
Dataset: HFRNET/USHI/RTVIHFRADAR, US Hawai'i State, 2km Resolution, Hourly RTV
i PR T — .
o Dala fomad. HetCOF

- o Dala type GRIOD
o BLARRL St _aans URENE Eaamed s o 10 RISty RTY

O st o8t aet it a0 tomacy Documentation:

o Semmary: WRADAR. U5 Mawa) State. 25m Resoltion. Moudy Combined Tatd Vectors (RTV)
o HFRN Decumentaton

o Righes: Thes is 8 osanrch regect 900 may Contins anors Pleise COMBCH the rovdis of U datia 10 e BCCUite vikues befons muking any SOt mdements

Actens:

2
[ VT TR TR e

P
J o tla OPLMOAP: thredds 30050 RNeUUSI Zombouty RTV

WCS: MuaddnweutF RNUUSH Zemhouty RTV
3 NetediSebeet: Mveddsiness/gnd HE RIMUUSH Zumheurty RTV
L WS Awpdce wma M RN SH ZIm Nty RTV
THIRE 00N Dala Sevwer [Vershm €08 20010721708 § NCML: MveddumemiHF RAWUUSH 2enhosty RTY
UDOC: Abvedds udde MFRMUSHI I houty RTV
7 1S0; Ahredds sl FRNMAUSH Moty RTY

Creators:

« Mark Otero
o onad motero@uced oo
0 MY A 05T SALINCANY 000N bt [ RNCT S endry mot 0N 2T S sak Agracuty st

Viewers:
o Integrated Duta Viewst (10V) (wedstan)

o NeoCIF Java ToolslN [webstant)
o Godvad (browner-banved)




Data Dlstrlbutlon

-y
L L

Al e

R J
C o
.

Leom b

OSPR
Interactive Map Viewer

Total Velocities

y LATRS
v 5 « EE N
g | f[lyllh-l

.m. 0 Wy
B RO A nr i
BRI enmvs e
AR ON ecn Lok
.!.'J:vrn e
‘.."a.'ll\
.G. e 4

& Wesr 108 00N - -
B G Scow ow o AN A
L1 L SO
] L S R
B B ey - 108
AR tewrd - 0 UTE R

OWssr 0 fooy . Tod
AR S0 cou c OO NN

\

& Bove g e
.a'.‘ e

LU
A bal g b v we
A v o o e

L.

Al peglow A s e
he

A A vebe pvlopw. A4 e

A e bk

W A pendy iy g A4 e
e

A e lam Mo

T aten wyw




APPLICATION:
SEARCH AND RESCUE

OO
‘ MARACDDS




Application to Search and Rescue
United States Coast Guard
Office of Search and Rescue

Point measurement vs. Field of measurements:
Hurricane Floyd Simulation
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Search area reduced by factor of 4 (>10)
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25 MHz Status 2002
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25 MHz Status 2002

Bl Region: 95th Percentile Separation
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U.S. Coast Guard Research and Development Center
1082 Shennecossett Road, Groton, CT 06340-6048

Report No. CG-D-09-03

USE OF COASTAL OCEAN DYNAMICS
APPLICATION RADAR (CODAR) TECHNOLOGY IN
U.S. COAST GUARD SEARCH AND RESCUE PLANNING

FINAL REPORT
JUNE 2003

Ocean Information for a Changing World



5 MHz Status 2004
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LONG
RANGE
NETWORK

|
UMASS DARTMOUTH

Latitude

RUTGERS

Coastal Ocean
Observation Lab
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U.S. Integrated Ocean Observmg System

ﬁ @ International
Component
INTEGRATED OCEAN OBSERVING SYSTE| -

National

Regional Component
Component

11 Regional Associations \*\s 18 U.S. Federal Agencies

J@E)SS INTEGRATED OCEAN OBSERVING SYSTEM

,.Q_, MARACOOS
Ocean Information for a Changing World



HF-Radar : ' Gliders - ‘ e, Drifters

"\ : _&3;. é&bﬁ!é'f-ibﬁvoensify . To seek, discover & apply
e, | . B, new knowledge & understanding

INTEGRATED OCEAN DBSERVING SYSTEM AR SR . esauseagm,  of our coastal ocean
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MARACOOS REGIONAL THEMES & SUCCESS STORIES

1) Maritime Operations — Safety at Sea

s 4-12_g__m->

- d._. aods

2) Ecosystem Decision Support - Fisheries

T T
‘..l\l/\lll\l:(][]!i

Ocean Information for a Changing World

3) Water Quality — a) Floatables, b) Hypoxia, c) Nutrients

Since 2007



Themes and Capabilities

@ @)S> INTEGRATED OCEAN OBSERVING SYSTEM
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MARCOOS Capabilities -
MACOORA | Weather Mesonet] | HF Radar Statistical STPS Satellite Glider Surveys | Dynamical
Themes Network F Imagery Ocean Forecasts
1. Maritime | Operstional inpettd | Operationad imput || Operational imput
Safety USCG SAROPS w USCG 1o USCG
SAROPS SAROPS
2. Ecological Circulation and SST & Color Subsurface 3-D Fields of T, S,
Decision divergonce maps for habitat T& Sfor circulation for
| Support for babitat _habiat habitat
3. Water Winds for tmnspor] | Surface currents Swurface currents Ocean color for |~ Nearshore Surface currents for
Quality river plumes, & for floatables, for floatables, niver plumes - dissolved floatables, bacteria,
upweling bacteria, spill bactena, spill - oxygen surveys | il epmse
i Akl fespomse response kAl
4. Constal Waather forocast Current forocast Nestod forecast
|_Inundation ensemble validatiog | model validaton ensembles
5. Offshore Higtorical amalysis Histoncal cumrent Histoncal Hissorical Coupled ccean-
Emergy & wind model analysis & wind analysis surface | analyss atmosphere models
validstion model validation fromts & plumes  subsurface for rescurce
J\ for siting fromts & plumes | estimates
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Search Area After 96 Hours
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May 4, 2009: After a year of testing, NOAA Announces on
U.S. Department of Commerce Website that
MARACOOS CODAR is Operational in SAROPS
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“A Plan to Meet the
Nations Surface

Mid Atlantic HF
Current Mapping

Radar Network
Operational with US
Needs” Implemented

Coast Guard
@,

Long Range Network
Shown to be
Effective in Second
Coast Guard
SAROPS tool
Radial and Total
Sensitivity Study
Undertaken to Provide

[GERS

First Standard
Range Codar
deployed on East
Coast near
Atlantic City, NJ
Hurricane Floyd ARCOOS
Simulation Predicts Establishes First
Factor of 4 Reduction Regional High
in Search Area Using Frequency Radar _ BestDatato
Field of Currents vs. Network Environmental Data Serve
Point Measurement VIACDODDRA VIACOODORA
v Standard Range Network
Proves to be Useful in
Coast Guard Research i .
and Development Pilot Optimal Interpolation National HF Radar
Study Combination Method Network O ti I
Effective in Filling etwork perationa
Spatial Gaps in Mid with US Coast Guard
g Atlantic Tests
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