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Goal 2: Ensure HFR data is available in a
single standardized format in near real-time

Status of the U.S. Radar Network

Lisa Hazard
Dr. Eric Terrill

Scripps Institution of Oceanography
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U.S. IOOS Coastal Component
11 Regional Associations; 17 Federal Agencies
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IOOS HF Radar Network (HFRNet)
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Years of Operation: 10 years
Number of files: approx. 10 million

Participating Organizations: 33
Number of Physical Sites: 138
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U.S. IOOS HFRNet Growth

HF-RADAR Network Site Growth HF-RADAR Network Radial File Count
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« Backend management and distribution
Online visualization and interactive display
Advanced programming interface
Data Services for integration
Site Diagnostics and IOOS Metrics
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Network Architecture

Data Acquisition

Example Node to Site
Aggregator
communications

Example Site Aggregator to Site
communications

<! Site - the individual field
installations of HF radar
equipment

Portal or Site Aggregator - a
local regional operations center
which maintains multiple
installations

Node - Centralized locations
which aggregate data from
multiple regions




Data Acquisition
Data Flow
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e Portals/Site Aggregators server as ‘point-of-entry’ machines for radial data
e Nodes are typically used as independent data concentrators

e Ingestion of local archive volumes may be achieved through hfradar2db
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Google Maps Interface

Radial Diagnostics
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UIC Time: 2012-09-18 18:37:36

Local Time: 2012.0¢ 11:37:36

Resolutions
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* Vector size is not visually

consistent between resolutions.
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HF Radar Public Data Availability

1.) Online Visualization —

fl Online visualization of HF radar surface
& currents with ability to change date,
resolution, colorbar, and station information

| THREDDS service that allows folks to
2w acquire or used the data via thredds for
M processing and/or visualization.

%4.) Diagnostics -

¢ Individual station statistics and diagnostics
"~ for operators

& backfill to 2008 (east coast) / 2009 (west coast)

A #\ (@ 5.) Archiving — NODC totals starting in January, 2015
%))



METRICS FY15 (Oct ’14 - Sept ‘15)

The percentage of time NOAA |00S funded radars are operational

during a given reporting period.
Location | Q1 [ @2 [ @3 [@4 | Fv_ Location | Q1 [ Q2 [ Q3 [ Q4 [ FY
East Const | 81% | 77% | 75% [65% | 74% [ Bast Const |20 |a8% | 71% | 7206 10| Y 14

Pick a year: 2015 2014 2013 2012
West Coast Stations JUMP TO: East Coast & GOM Stations
Click on column to sort
West Coast
Network Latitude Longitude Frequency 2014-10 2014-11 2014-12 2015-01 2015-02 2015-03 2015-04 2015-05 2015-06 2015-07 2015-08 2015-09 TOTAL

69.27 %
580 / 744 266 / 384

74.44 % 74.06 % 58.75 %
536 /720 551/ 744 423 /720

76.75 % 75.42 %
571/ 744 543 /720

42.20 % 70.54 %
314 /744 5942 / 8424

50.97 % 71.37 % 64.11 % 42.58 %
367 /720 531/ 744 477 / 744 3587 / 8424

68.41 % 69.27 %
509/ 744 266 / 384

54.21 %
4567 / 8424

54.21 %
4567 / 8424

An HF radar derived data file where the number of Observed

radial solutions meets or exceeds a nominal number of radial
@ solutions (X) and the file was reported within (Y) hours of the
L WS 4 observation.



Data, DAta, DATa, DATA

DATA METADATA
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FILES, DATABASE INTEGRATED or EXTERNAL

, Data Management
& Distribution

*

file hosting ’ web services

v

APPLICATIONS AND DECISION MAKING
Management Decision Impacts: /s change/impact as a result of the management decision?
External Human Influences: Are they present, Are they avoidable, Are they external to region?
Natural Variability: Are observed changes caused by natural variability? E.g. — climate change?



Data Management Standards

e Standard for Gridded Velocity Format -
Network Common Data Format (NetCDF) format

e Standard Metadata Naming Conventions for data-
Climate Forecast Interoperability

e Standard Metadata for Dataset Discovery
Attribute Convention for Dataset Discovery (ACDD)

Example can be found at:

e Standard Distribution Service-
THREDDS Data Server (TDS)



Data Management Standards

e Standard for Gridded Velocity Format -
Network Common Data Format (NetCDF) format

Definition: NetCDF is a set of software libraries and self-describing, machine-
independent data formats that support the creation, access, and sharing of array-

oriented scientific data.

What is it: Software package to
transform your data into a format
that has defined tags

Why is it useful: your data can be
read by supporting applications
without having to translate

netcdf foo { // example netCDF specification in CDL

dimensions:
lat = 10, lon = 5, time = unlimited;

variables:
int lat (lat), lon(lon), time(time):;
float z(time,lat,lon), t(time,lat,lon);
doukble p(time,lat,lon):;
int rh(time, lat,lon);

lat:units "degrees_ north";
lon:units "degrees_east";
time:units = "seconds";
Z:units = "meters";

z:valid range = 0., 5000.;
p:_FillValue = -9999.;

rh: FillValue = -1;

data:
lat o, 10, 20, 30, 40, 50, &0, 70, 80, 90;
lon -140, -118, -96, -84, -52;




Data Management Standards

e Standard Metadata Naming Conventions for data-
Climate Forecast Interoperability

What is it: Naming conventions for variables. Provides detailed standardized description
for each variable

Why is it useful: Facilitates building applications for extraction, analysis and display

The surface called "surface” means the lower boundary of the atmosphere. "Water" means water in all phases, including frozen 1.e. ice and snow. A
velocity is a vector quantity. "Eastward" indicates a vector component which is positive when directed eastward (negative westward).

vand_v = netedf defVar{ nomd, v, 'float’, [dinmd_range dumd beanng diomd t] 3:
netedf defVarDeflate(noad, vand_ v, true, true, 6);

netedf putAti] nead, vand v, 'vahd range', simgle( [-le3 1e3] });

netedf putAti] nead, vand v, standard name’, 'swface northward sea water welocity’ );
netedf putAti nead, vand v, umits’, ‘em s-1" );

netedf putAtt] nead, vand v, ‘coordinates’, lon lat' );




Data Management Standards

* Standard Metadata for Dataset Discovery

What is it: Dataset level metadata
Descriptive information about the data

Why is it useful: Dataset discovery - making it easier for users to find your data
Crosswalk metadata standards (e.g. ISO 19115, FGDC, Dublin Core)

Global Attributes

Highly Recommended

| Attribute Description

title A short phrase or sentence describing the dataset. In many discovery systems, the title will be displayed in the results list from a search, and
therefore should be human readable and reasonable to display in a list of such names. This attribute is also recommended by the NetCDF
Users Guide ¢ and the CF conventions .

summary | A paragraph describing the dataset, analogous to an abstract for a paper. |
keywords A comma-separated list of key words and/or phrases. Keywords may be common words or phrases, terms from a controlled vocabulary
(GCMD & is often used), or URIs for terms from a controlled vocabulary (see also "keywords_vocabulary” attribute).

Conventions A comma-separated list of the conventions that are followed by the dataset. For files that follow this version of ACDD, include the string
‘ACDD-1.3". (This attribute is described in the NetCDF Users Guide &.)




Migrating ArcMap users from

FTP and shapefiles to direct
access with TDS

ArcGIS Online can also

access data through a TDS

Produce data in the fewest file
formats as possible to reduce
potential (de)synchronization

issues
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THREDDS and ArcGIS
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HF Radar Public Data Distribution and Benefits

1. Search and Rescue - U.S. Coast Guard - Search and Rescue Optimal
Planning System (SAROPS)

2. Qil Spill Response —
California Office of Prevention and Response (OSPR)

NOAA Office of Response and Restoration (OR&R) Emergency Response
Division (ERD) - General NOAA Operational Modeling Environment (GNOME)

3. Assessment - OR&R Assessment and Restoration Division (ARD) -
Environmental Response Management Application (ERMA)

4. Weather - NOAA National Weather Service (NWS) Advanced Weather
Interactive Processing System (AWIPS-II) HFR Rollout Weather Forecast
Offices (WFO) — Boston and Miami, July 6, 2015
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SCCOOS HF Radar Coverage with Temporary

Installation for Refugio Spill support
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High Frequency Radar Network (HFRNet)

Global Partnerships

«-1Day -1Hour 2015-04-2121:00:00 -0700 v from UTC +1Hour +1Day»

Bookmark View

East
Siberian Sea

Sea of
Okhatsk:

Sea of Japan
South Korea - o

South Korea

East China Sea

<) China Sea
lViemam Philippines

Indonesia

“ Papua New

Banda Sea

Coral Sea

Australia
‘ SA ‘

NSW

Gre
Australian &

~Alaska

Northwestern
8553065

Canada Hudson Bay.

Canada .

ND

Mr Y ot g
X9 \ STRVER NS
: I itv" l arli I | . 4
nit aEesl “J = Emo 2 y
v ut “eo X5 Mo v N
ok an TN NC
North el P M AL Gy <
Pacific 2 w 4

Ocean L
Gulf of ‘.

S exics, Mexica

. Mexico " = -

(e
&

Hawaiian Is. Puerto Ricoand  =C a4 ™ f

7 AR\
Ecuadoe) ™\

: ]
 'Bolivia 1,
1  Yus
]
4. Paraguay
South
Pacific
Ocean

M8 Virgin |s.

spFRY
R

Map

Norwegian Sea

- Greenland

§
Italy %A,

'/‘T Spac;\

Spain/Balegfic Islands
North ® {
ortugal ...

Algeria

Tunisia

Westéim
Sahara |
x \ N, < / y
Mauritania | s |

| Mali Niger. |

Chad ;

Y- N 1
South Sudan

Namibia |+ Zimbabwe
Botswana>—(

South !

Atlantic

. o
Ocean South Africa

Ethlépla &

Tasman Sea
New
Zealand




High Frequency Radar Network (HFRNet)

Global Partnershi
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High Frequency Radar Network (HFRNet)
Global Partnerships

Questions?

Discussions:

Data Distribution: THREDDS Data Server ; ftp; http; https
file modification times are preserved during the file copy.

Data Availability: account for reprocessing — U.S. network 25hrs

Time: UTC
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