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NIC Mission

* A multi-agency operational center operated by the
United States Navy, National Oceanic and
étmospheric Administration, and United States Coast

uard.

* Located in Suitland, Maryland and employs over 50
military and civilian personnel.

* Over 140 International Customers, including
EIXEZOR’ ONI, NOAA, NWS, NSF, USCG, MSC, and

« GLOBAL sea ice analysis and forecasting.

' NIC Suitland, MD

Coverage 20.6 Million Square Miles — Arctic, Antarctic, and Great Lakes

Mission: Provide the highest quality, timely, accurate, and relevant snow and ice
products and services to meet the strategic, operational, and tactical requirements of
U.S. national interests across a global area of responsibility.
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30 Year Partnership with NOAA
Over 50 Years Existence

IABP 8 Countries

The International Arctic Buoy Programme (IABP) is funded and managed by its participants. Representing eight countries, participants include operational and research agencies, meteorological and oceanographic institutes, and nongovernmental organizations. Participant contributions include equipment, services, and program coordination as well as funding

The Participants of the IABP work together to maintain a network of drifting buoys in the Arctic Ocean to provide meteorological and oceanographic data for real-time operational requirements and research purposes including support to the World Climate Research Programme (WCRP) and the World Weather Watch (WWW) Programme. ��Data from the IABP have many uses. For example: �1. Research in Arctic climate and climate change, �2. Forecasting weather and ice conditions, �3. Validation of satellites, �4. Forcing, validation and assimilation into numerical climate models, and �5. Tracking the source and fate of samples taken from the ice. �Over 500 publications have benefited from observations from the IABP! ��The PSC portion of the IABP is funded by the U.S. Interagency Buoy Program (USIABP) through the National Ice Center (NIC), which represents several U.S. agencies, including the National Aeronautics and Space Administration (NASA), the National Science Foundation (NSF), the National Oceanic and Atmospheric Administration (NOAA), the Office of Naval Research (ONR), and the U.S. Coast Guard.




To provide the highest quality strategic and tactical ice services tailored to meet the operational requirements of U.S. national interests.  To provide full spectrum applied METOC support for planning of global Naval Operations to SECNAV, CNO, Commandant of the Marine Corps, and National Military Command Center via the NAVICE Pentagon Component.

To provide the highest quality strategic and tactical ice services tailored to meet the operational requirements of U.S. national interests. – includes dod, doc, dohs…academic institutions
Pentagon component – reachback for SECNAV, CNO, ….




http://www.uscg.gov/
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* North American Ice Service (NAIS)

» Multi-agency partnership between U. S. National Ice Center,
Canadian Ice Service and International Ice Patrol.

» Mission: Transform individual organizational strengths into a
unified source of ice information and meet all marine ice
information needs and obligations of the United States and
Canadian governments.

* International Arctic Buoy Program (IABP)

» Global participants working together to maintain a network of
drifting buoys in the Arctic Ocean to provide real-time
operational requirements and research purposes including
support to the World Climate Research Program and World
Weather Watch.

* International Ice Charting Working Group

» Formed in October 1999 to promote cooperation between the
world’s ice centers on all matters concerning sea ice and
icebergs.



http://iabp.apl.washington.edu/Polarbear.gif

Information Technology
& Science and Applied Technology

[ OPERATIONS }

(Science and Applied Technoloqv\
*Sensor Exploitation
*Product Development

(Information Technology \
*Enhanced IT Capabilities

*Faster Product Generation

*Faster Data Transfer *New Technology Exploitation
*Enhanced Archive for data *Scientific Expertise

*More Reliable Backup Capabilities *Modeling Validation J

North American
Ice Link (NAIL)

George Mason
University




Area of Responsibility - 20.6M sq.mi.

Arctic, Great Lakes, Antarctic

North
America/
Canada

Arctic (including
Sea Of Japan, Sea
of Okhotsk, and
Yellow Sea)

.= M

Che;épeake / belaware Bays Antarctic
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The NIC’s AOR ~20.6 million sq. mi. is just under the cumulative land area of the 5 largest countries in the world: Russia, Canada, USA, China, and Brazil. 


Operations and Product Generation

Human, Derived, Automated, and Reconfigured

Products (Routine/Special Support)
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Expert Ice Analyses, Forecasting, and Quality Control
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The Operations Department is comprised of approximately 30 active duty, civilian, and contractor personnel from the US Navy, NOAA, and Coast Guard.  

More than 90% of our data inputs come from various satellite imagery.  Buoy and model data provide for most of the remaining data.  Aerial and surface observations are extremely helpful and important to validating the satellite and model data, but are difficult and infrequently obtained.  Normally, they are provided by the various customers that the NIC supports.  Occasionally, an opportunity arises for NIC members to deploy with one or more of the various vessels/aircraft.

The data is ingested into our computer systems.  Approximately half of our products are fully automated, and half require various degrees of human analysis, some very little and some great amounts.  We automate where we can, but the challenging task of analyzing ice correctly still requires a great deal of time by highly trained and experienced analysts.  Through a combination of automated and human analysis we produce a wide array of products to our customers accessible on our website.  We are always working to find new technology to accomplish tasks and free up analysts time for more detailed analysis requirements.  We try to ensure our standard products meet the planning and strategic needs of our customers.  For customers needing more tactical and operational products, we will create tailored products working with you to meet your needs.  A request form for tailored products can be found on our web page.


Products

 Weekly Analysis

Annotated Images
SPAROS
FLAPS

Antarctic Iceberg Database



Weekly Analysis
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- Weekly analysis of
Arctic, Antarctic, and
Great Lakes regions
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ICE ANALYSIS
Gulf of St Lawrence
NATIONAL/NAVAL ICE CENTER
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-Tailored support
produced on request [
for tactical and L
scientific support

-Graphic format

ICE EDGE
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Produced during special evolutions



Special Arctic Oceanographic Synopsis = ** |

-Daily Ice Edge

-OTH-G message and
graphic format

-Produced for Arctic
and Antarctic
hemispheres

-Disseminated via
message traffic to
SUBFOR Broadcast

Svalbard

Ice Edge
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Produced daily for U.S. SUBFOR and various DoD customers
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- Typically classified
at SECRET level

L—
¥

Fracture .=

-Produced in OTH-G
message format -
-Disseminated via

message traffic and
SUBFOR broadcast

Numerous Leads
Various Directions

Produced daily during operations for US SUBFOR
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- NIC is responsible
for maintaining the
database used
throughout the world

- Identify and track
Icebergs larger than
10NM

- Database of all
named Icebergs
dates back to 1976

National/Naval Ice Center
Ross Sea Icebergs
B-09B, B-15I, B-15S, B-16,
C-14A, C-15
MODIS Image
10 March 2008 / 23302
Analyst: AG2 (SW) Heisler

%
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BY.35S /147.09E /|

[ % 113NM X 08NI
ot

Updated weekly World dissemination
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- Customized ESRI
ARCMAP software
tailored for Sea Ice
Analysis

- Enables analysis to
be completed under
one application suite

- Full digital and
graphical capabilities
provide customers
with the highest
quality products
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Near Future

KML Format — Currently Antarctic Icebergs
available in KML to display on Google Earth, plans
for Arctic, Antarctic & Great Lakes ice coverage in
the works.

Incorporate other Ice Services charts into NIC
database, (Canadian region, Baltic Sea) why
duplicate work done by other services with better
knowledge, resources of local area.



TODAY’S CHALLENGES

* Minimally manned and resourced to meet current mission
requirements.

« As a result, must continuously reprioritize support to meet expanding

missions in the Arctic by USCG, Navy, and NOAA.

» Change in type and number of missions to support (non-ice hardened
ships and ice breakers).

» Expanded forecast needs (7 days, 1-3 months, 1 year, 5-10 years).

» More complex and detailed ice information: Location, thickness, age,
movement.

« Availability of broad-based ice information.

In order for NIC to plan, resource and provide operational support to its
customers, those customers must clearly articulate their ice product
requirements for current and future missions.




Strengthen partnerships and collaboration with other Arctic countries on
safety of navigation, science/research, data collection, and charting.

Increase data resources

» Real-time availability of all-weather, day and night, high resolution Synthetic
Aperture Radar (SAR) imagery is crucial.

» Seasonal ice buoys; open ocean drifting buoys; hydrographic sensors;
potential exploitation and use of UAV/UUVs?

Improve modeling and forecasting capabilities (OTSR/WEAX)

More trained ice analysts as demand signal for support in the Arctic
increases.

Increased automation capability where it makes sense.

Continued access to Ice Reconnaissance data — USCG (International Ice
Patrol) and Navy.
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Real-Time availability of all-weather, day and night high resolution Synthetic Aperture Radar (SAR) imagery
Increase in analysis time
Cost – approx $3k per image.  Purchases limited by funding
Current funding from NGA and NOAA and are not guaranteed
Total satellite coverage takes 3 days.  Constellation of SAR required for tactical support
Global Hawk High-Altitude, Long-Endurance Unmanned Aerial Vehicle (HAE UAV) SAR payload is an option
Increased data volume increases processing and communications system requirement
More Analysts for increased detail and locations
Increased manning needed
Training 1-3 years for senior analyst qualification
Marine radar systems tuned to find and track ice
On board expertise by ice pilot or sea ice specialist
Deployable Ice Analysts from NIC  
Increased manning needed
Ice and METOC expertise together
Seasonal ice buoy and open ocean drifting buoys
Current programs are in place but are not sufficient for  requirement
Ice observation requirement for ships in Arctic waters


FUTURE SATELLITE SENSORS

SENTINEL-1 (ESA) RADARSAT CONSTELLATION (CSA)
LAUNCH PLANNED FOR 2013-2015 LAUNCH PLANNED FOR 2014-2015

Credit: Canadian Space Agency

POLAR COMMUNICATION AND WEATHER (CSA)
TENTATIVE LAUNCH PLANNED FOR 2016

Credit: European Space Agency

Credit: Canadian Space Agencv
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PCW
	2 Satellties, Highly elliptical orbit, 12 HR period providing GEOS-like imagery from 50-90 N, provides reliable communication above 70N.  Target imagery refresh time of 15 Min. Primary meteorological instrument will be an imaging spectroradiometer, similar to imagers now being developed for the next generation of geostationary meteorological satellites

RCM
	3 Satellites, first launch scheduled for 2014, daily imaging of full arctic, 100m resolution (ice detection), spotlight mode 3m resolution (5 km swath width)
	Anticipate 3 ground stations 2 in Canada, one in Svalbard.
In addition, two multi-polarization capabilities are provided. 
- First, alternating polarization is available. It provides dual HH-VV polarization by operating in a burst mode, alternating HH and VV between bursts. 
- Secondly, a quad-pol mode is provided. In this mode, the PRF is doubled compared to other modes, and H and V polarization are transmitted on alternate pulses. For each pulse transmitted, both H and V polarization are received. Thus the full scattering matrix is obtained. 


Sentinel – 1
                    Once in orbit, Sentinel-1 will be operated from two centers. ESA’s facilities in Darmstadt, Germany will command the satellite, while mission exploitation will be from Frascati, Italy.   C-Band SAR data, operating in near polar sun-synchronous orbit.  Maintains 2 operational modes: 
– Interferometric Wide Swath Mode,
250 km swath, 5 x 20 m spatial resolution and burst synchronization for interferometry;
– Wave Mode,
low data rate and 5 x 20 m spatial resolution. Sampled images of 20 x 20 km at 100 km intervals along the orbit.

Sentinel-1 pair is expected to provide coverage over Europe, Canada and main shipping routes in 1–3 days, regardless of weather conditions.


Questions?
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