U.S. National Ice Center Daily Marginal Ice Zone
Products, Version 1

USER GUIDE

How to Cite These Data
As a condition of using these data, you must include a citation:

U.S. National Ice Center. 2020, updated daily. U.S. National Ice Center Daily Marginal Ice Zone
Products, Version 1. [Indicate subset used]. Boulder, Colorado USA. NSIDC: National Snow and Ice
Data Center. https://doi.org/10.7265/ggcg-1m67. [Date Accessed].

FOR QUESTIONS ABOUT THESE DATA, CONTACT NSIDC@NSIDC.ORG

FOR CURRENT INFORMATION, VISIT https://nsidc.org/data/G10017

e

NRIEBI® National Snow and Ice Data Center



mailto:nsidc@nsidc.org
https://nsidc.org/data/G10017
https://doi.org/10.7265/ggcq-1m67

USER GUIDE: U.S. National Ice Center Daily Marginal Ice Zone Products, Version 1

TABLE OF CONTENTS

1

0 N o 0o~ W

National Snow and Ice Data Center

DATA DESCRIPTION . ...ttt nsnnes 2
1.1 SUMIMATY e 2
1.2 PArAMELEIS ...oiiiiiii e e 2
1.3 FIlE INFOIMABLION ...ttt et e et e e e e 2

R 700 R o T4 1 1 P TR P PP ERT T PPPRPP 2

G J 1 0 = T 1= {1 [ RO SUR PP 3

1.3.3  G00GIE EAIN KIMZ ...ttt e et e e e e e s et e e e et e s 3

N S N1 04 | B PP P PP P PPP PP PPPPPPPPPPPPPPPINS 4

1.3.5  DIFECIONY SEIUCTUI ...ttt e e ettt ettt e e e e et e e e e e e st e e e e e e e e e s at b aeeeaeeessnbassaeaeeessnnsanaaeaeas 5
1.4 Spatial Coverage and RESOIULION. ..........uiiiiiiieiiii et 6
15 TemPOTal INFOMMALION ......eeiii ettt e et e e e e ettt e e e e et b e e e e e e e 6

R0 A O70 1YY = (o PP P PP P PPP PP PPPPPPPPPPPPPPPINS 6

L1.5.2  RESOIULION. ...ttt ekttt btk b ekttt et 6

DATA ACQUISITION AND PROCESSING ......uuuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininbnineninieeseansenennnieeeeeenne 7
2.1 |2 F Tt 10 o 18 [ o F PSRRI 7
2.2 oo [T L3 o] o PO PP TP PP PP PPPPPN 9

2.2.1  Constructing the MIZ PrOQUCES........o.eiiiii ettt e et e e e e s e anneees 9

2.2.2 How the MIZ product ice edge compares with the IMS productice edge........cccccccevvviivvireeeennnn. 10

2.2.3  Applications for the MIZ ProQUCES .........uviiiieiiiiiiiiii e e e e e et rareaeeeaas 11
2.3 Quality, Errors, and LIMItAtIONS ........oiiuiieiieeee ettt e e e e e et e e e e e e e ennneneeeeaeeeannnees 11

VERSION HISTORY ..ttt e e et e e e e e s bbb et e e e e e e eeeeees 12

RELATED DATA SETS .ottt bsbsssbsbsbsbnbnbnnnnes 12

RELATED WEBSITES . ... ittt sbsbsesbssnbnnnnes 13

ACKNOWLEDGMENTS ... ititititititttitttititittteteeebebebebebeeeseseses e sbeessebebesss s bbb bbb bsssesssbsbsbsbsbssnsnnnnes 13

REFERENGCES ...t bnbnnee 13

DOCUMENT INFORMATION ...ttt 14
8.1 AUTNIOT Lot 14
8.2 PUDBIICAION DAL ... ettt ettt ettt e e 14

APPENDIX - USNIC DATA PRODUCTS AT NSIDC: AN OVERVIEW..........uuuiiiiiiiiiiiiiiiiiiinnns 15

Page 1 of 16

nsidc.org


https://nsidc.org/

USER GUIDE: U.S. National Ice Center Daily Marginal Ice Zone Products, Version 1

1 DATA DESCRIPTION

1.1 Summary

The marginal ice zone (MIZ) is defined by the World Meteorological Organization (WMO) as “the

region of an ice cover which is affected by waves and swell penetrating into the ice from the open
ocean” (WMO, 2014). This data product is a U.S. National Ice Center (USNIC) rendering of the MIZ

as the band of ice in concentrations between 1/10 and 8/10, or about 10% to 80% concentration,

that surrounds Arctic and Antarctic pack ice with higher concentrations. The time series begins in
September 2004 for the Arctic and January 2010 for the Antarctic.

1.2 Parameters

These files are of ice concentration in two ranges: 10%-80% and 80%-100%.

1.3 File Information

1.3.1 Format

These data are provided in vector shapefile, Google Earth Keyhole Markup Language Zipped

(KMZ), and ASCII formats. The files are named as shown in Table 1 and in the sections below.

Table 1. Daily MIZ File Naming Convention

Variable Description

nic Identifies this as data coming from USNIC

miz Identifies this as a marginal ice zone product

YYYY 4-digit year of the data in the file

Yy 2-digit year of the data in the file

DDD 3-digit day of year of the data in the file.

Hc Hemisphere (for shapefiles only): nc = Arctic, sc = Antarctic

pl Stands for “polygon” (for shapefiles only)

a Version letter, meaning the first version or version “a” (for shapefiles only)

hemisphere Hemisphere (for KMZ files only): arctic or antarctic

line When this is in a file name it identifies the file as containing an outline of
the MIZ and pack ice as opposed to a filled polygon (for KMZ files only)

Hmiz Hemisphere (for ASCII files only): nmiz = Arctic, smiz = Antarctic

-kmz Indicates that this is a zipped Google Earth file

.zip Indicates that this file is zip compressed

National Snow and Ice Data Center
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1.3.2 Shapefiles

The shapefiles contain polygons of the MIZ at 10% - 80% ice concentration colored in yellow and of
the pack ice at greater than 80% concentration colored in red, as illustrated in Figure 1. Zip files
hold the .shp, .dbf, .shx, .prj, and .xml files and range in size from approximately 3 MB to 7 MB.
Note that the .prj and .xml files are not included in the zip files until 23 August 2006.

The shapefiles are named according to the following convention and as described in Table 1.

Generic File Names: nic_mizYYYYDDDHc _pl a.zip

Example File Name: nic_miz2014007nc_pl a.zip

1.3.3 Google Earth KMZ

Google Earth-compatible KMZ files (zipped KML files) range in size from 5 MB to 7 MB. These files
show either the filled MIZ and pack ice areas (Figure 1, left), or the 10% and 80% contour lines
(Figure 1, right).

The files are named according to the following convention and as described in Table 1.

Arctic Generic File Names: hemsiphere_YYYYDDD.kmz and hemisphere_line_YYYYDDD. kmz
Example File Names: arctic_2014007.kmz and arctic_line_2014007.kmz

In the example shown, the attribute table for the filled polygon (Figure 1, left) identifies it as ranging
in concentrations from 1/10 to 8/10. This is indicated with the code CT18., where CT stands for
concentration, 1 stands for 1/10, and 8 stands for 8/10. The attribute table for the contour polygon
from the line file (Figure 1, right) identifies it as ranging in concentrations from 8/10 to 10/10, as
indicated by code CT81. The attributes use the Sea Ice Georeferenced Information and Data
(SIGRID 3) code (I0C, 2004).
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Figure 1. The MIZ and pack ice in the Weddell Sea area on 31 December 2019, on Google Earth with filled
MIZ file, antarctic_2019365.kmz (left) and contour line file, antarctic_line_2019365.kmz (right).

1.3.4 ASCII

The text files range in size from approximately 100 KB to 600 KB and are named according to the

following convention and as described in Table 1.

Arctic Generic File Name: HmizYY.DDD

Example File Name: nmiz14.007

These are text files with the MIZ ice edge and pack ice edge lines identified by latitude and
longitude pairs. Pair sequences are produced by the analyst tracing a line and clicking points along
it. These pair sequences follow a two-line header and several lines beginning with the word LINE.
The files are in Rainform Over the Horizon (OTH) format, which is a Department of Defense format

that some users require.

The first 25 lines of the smiz19.365 ASCII data file are shown in Figure 2 and illustrate the form of
these files. These files include extraneous elements that users should ignore. To use these data,
read the records starting with the first record after the last occurrence of the word LINE. The first
line of data from smiz19.365 is highlighted in red in Figure 2. Note that there is not a break to
indicate which line segments belong to the 1/10 contour line and which line segments belong to the
8/10 contour line.

The first latitude-longitude pair in the example shown in Figure 2 is /650042S7/0644043W1 which
corresponds to 65°00'42” South and 064°40’43” West.
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MSGID/NAVICECEN/OVLY2/8031/DEC
OVLY/MIZ1/31123727/DEC/10F1/MIZ1/METOC

/64015157 /8615305W0
LINE/2/@/A/64002557/0620055W8/63595553/6626239W2

/64164950/08631620W8

65004257 /0644043W1 /65054757 /064590216/65181657 /065540414 |
/65233059/0660648W6/65340058/0661948W4/65423959/0663606W7
/65530453 /8670002W5/65585958/06720421W1 /66025059 /0674334W7
/66101256/8681701W3/66212158/0685145W9/66302057/0691339W1
/66395150/8692702W6/66501452,/0695625W3/66552650/0701635W2
/66553752/8704122W6/66531455/0710820W8/66521858/0713244W1
/66501856/8720718W5/66585052,/0725230W9/66545753/0732312W8
/67014452/8734611W2/67071758/0741938W2/67113654/0744705W7
/67201551/0752219W6/67252052/0760457W9/67312659/0763524W7
/67545158/8782257W1/67585051/0783957W9 /68040654 /0790223W3
/68121553/0792218W9/68183359/0794216W3/68242052/0795509W5
/68330656/088012571W3/68400159,/0803036W0 /68465453 /8805552W5
/68490855/0811937W9/68520455/0815801W3 /68532357 /0822445W5
/68560055/8825217W5/68563256,/0831424W2/68563755/0833754W0
/68584758/0835932W08/69031554/0842420W0 /69073954 /084491804
/69124951/8851300W7/69170053/0853436W9/69173157/0855433UW8

LINE/4/0/A/64002153/0612739W8/64002153/0612739W8/64020951/0614542W2

LINE/3/8/A/63593854/8620341W6/63591650,/0620456W3/64034350,/0621635W3
LINE/4/@/A/64100051/0623445WA/64120053/0624119W3 /64144857 /06255592

LINE/255/0/A/64431058/6641154W1/64444355/0641420W7/64502956,/0642559W1

Figure 2. First 25 lines of the smiz19.365 ASCII data file

1.3.5 Directory Structure

Each day’s Arctic or Antarctic MIZ map is available in shapefile, Google Earth KMZ, and ASCII text

formats. NSIDC does not archive the daily PNG-format browse files, like those shown in Figure 3.

To access those image files go to the USNIC site.

The data files are organized on the FTP site in two main directories by hemisphere: north and

south. Within each of these, there are sub-directories for each year. Each year’s directory holds

the daily files for all three file types.

The entire data collection has a volume of about 37 GB as of 2019. The volume grows by about 4

GB per year.

National Snow and Ice Data Center
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1.4 Spatial Coverage and Resolution

The MIZ is mapped using a variety of source data with varying coverages and resolutions. The MIZ
products are vector products, which do not have an inherent resolution. The products cover
portions of both the Northern and Southern Hemispheres as shown in the maps in Figure 3 and as

described in Table 2 with approximate bounding boxes.

Table 2. Approximate latitude/longitude bounding coordinates

Northern Hemisphere Southern Hemisphere
Northernmost Latitude: 90° N Northernmost Latitude: 59° S
Southernmost Latitude: 43° N Southernmost Latitude: 90° S
Easternmost Longitude: 180° E Easternmost Longitude: 180° E
Westernmost Longitude: 180° W Westernmost Longitude: 180° W

1.5 Temporal Information

1.5.1 Coverage

The dates for these data depend on the file format and the region. See Table 3 for a listing of the

dates.
Table 3. Dates of data by format and region
Arctic Antarctic
ASCII files 19 October 2004 to present 01 January 2010 to present
Shapefiles 07 December 2004 to present | 18 March 2010 to present
Google Earth KMZ 22 June 2010 to present 22 June 2010 to present
filled MIZ files
Google Earth KMz 13 December 2010 to present | 13 December 2010 to present
contour line MIZ files

1.5.2 Resolution

All files are updated daily. Generally, NSIDC has data updated through the previous day. There

may be occasional gaps in the record.
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2 DATA ACQUISITION AND PROCESSING

2.1 Background

The mission of the USNIC is to provide ice and snow products, ice forecasting, and other
environmental intelligence services for the U.S. government. The USNIC products are designed to
meet operational needs. In cooperation with the USNIC, NOAA@NSIDC archives and distributes a
selection of these products (Table 5). See the Appendix for more information about the USNIC
products and NOAA@NSIDC's role in archiving them.

The MIZ is defined by the WMO as “the region of an ice cover which is affected by waves and swell
penetrating into the ice from the open ocean” (WMO, 2014). The data set described here, U.S.
National Ice Center Daily Marginal Ice Zone Products, is an archive of USNIC MIZ products in
shapefile, ASCII, and Google Earth KMZ formats.

The USNIC defines the MIZ as areas of ocean covered by ice between 1/10 and 8/10
concentrations. The USNIC defines the sea ice pack as the area of ocean covered by ice at greater
than 8/10 concentration. Here, we use MIZ products to refer to products that demarcate both the

MIZ/open ocean boundary and the MIZ/pack ice boundary.

Note: the MIZ/open ocean boundary, which in this MIZ product is the 1/10 or 10% contour, is also

referred to as the ice edge in some contexts. Figure 3 illustrates the MIZ product.

The MIZ shifts and changes shape as floating ice responds to winds and ocean currents. It
responds most dynamically to changes in wind direction and strength. On-ice winds may compact
the ice, resulting in a narrow MIZ, while off-ice winds can widen it. In the absence of winds or
currents, the position and makeup of this band of ice can change when winter freeze-up is

occurring or at times when ice is melting rapidly.
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U. S. NATIONAL ICE CENTER

ARCTIC MARGINAL ICE ZONE

PRODUCED: 30 DEC 2019

Sea lce Concentration (Tenths)
1-8
810

POC: USNIC CDO
301-817-3975
NIC_ANALYST@NOAA GOV

U. 8. NATIONAL ICE CENTER

ANTARCTIC MARGINAL ICE ZONE

PRODUCED: 30 DEC 2019

POC: USHIC CDO
301-817-3975
HIC_ANALYST@NOAA GOV

Figure 3. Arctic (top) and Antarctic (bottom) products downloaded from the USNIC website.

These image files illustrate the MIZ products that are archived by NSIDC in several formats. The

MIZ is shown in yellow. The pack ice is shown in red.
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2.2 Acquisition

2.2.1 Constructing the MIZ products

To chart the MIZ, sea ice experts use “multiple sources of near-real-time satellite data, derived
satellite products, buoy data, weather, and analyst interpretation of current sea ice conditions”
(from the USNIC website, accessed 30 Dec 2019). These sources may be used for other USNIC
products as well. See the IMS product User Guide for a listing of many of the sources available to
analysts. Analysts display information sources on GIS workstations, where image processing
techniques may be employed to maximize the information derived from satellite imagery. Manual
analysis allows the sea ice experts at the USNIC to use contextual information, like local weather
and climate, and to draw on their own and other’s experience with data sources as they map the

ice.

Analysts zoom in for a close look, flipping between satellite images from various sensors and at
varying resolutions. They make judgements as to where to draw the 8/10 concentration contour line
and the boundary between 1/10 ice concentration and open ocean on the GIS workstation screen.
Mariners would not expect to encounter sea ice in significant concentrations when sailing outside of
that line. Therefore, while it can be thought of as a 10% contour, on a practical level it functions as

a contour between open ocean and ice at any concentration.

Analysts identify concentration in tenths because they are often visually estimating ice
concentration from satellite imagery or aerial data. Analysts can assess ice concentration quite
accurately to within tenths. See “Chapter 2 Ice Observations” in MANICE (Environment Canada,
2005) for descriptions of how this is done. Most researchers prefer to use percentages for ice
concentration. In this document, tenths and percentages are used interchangeably. Ice
concentration expressed in percentage, however, may imply a precision greater than that which the

data have.

The MIZ shapefile product is made using satellite imagery and other data that have been received
over a period of hours. Analysts use the most recent satellite data available. Each day’s product is
considered valid at 12Z (1200 UTC) on that day. After the shapefile product is made, Google Earth
KMZ and ASCII text format products are output from the shapefile analysis on the GIS workstation
using custom-made scripts. Lines are overlaid with any new image data on a workstation, and the
analysts may make corrections to line positions before writing out the data files. For that reason,
the ASCII text overlay lines may not exactly correspond with the edges of the filled shapefile MIZ

and pack ice polygons.
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2.2.2 How the MIZ product ice edge compares with the IMS product ice
edge

USNIC also produces the IMS Daily Northern Hemisphere Snow and Ice Analysis at 1 km, 4 km,
and 24 km Resolutions, from which NSIDC makes the Multisensor Analyzed Sea Ice Extent
(MASIE) product. The MIZ and IMS products are produced independently on dedicated
workstations. The MIZ analysts may look at the IMS analysis, but they do not use it directly. They
may incorporate data that are different from the set of sources that IMS analysts use. These may

be satellite data and other data that become available over a period of several hours.

The MIZ and IMS product ice-edge position lines have characteristic differences that come from
how they are assembled and the formats that they are in. Figure 4, from Posey et al. (2015),

illustrates these differences.

2012-07-15

150E oS! : )\ 30E

Bering Strait

| S e
[ e
Lo /\\ f o \

150W °

Figure 4. The ice edge location on a single day in July 2012, demarcated in the USNIC IMS product (blue
line), and by the USNIC MIZ product ice edge (10% contour, black dots). Figure from Posey et al. (2015),

used with permission.

In the MIZ product, the analyst uses the presence of any known ice to determine an edge location.
It is a conservative analysis, used for navigational purposes to avoid nearly all ice hazards. Posey
et al. (2015) note that “(t)he location of the ice edge can shift, based on the resolution of the data
sources.” In contrast, the IMS edge is determined by an analyst generating a gridded field in which
all “ice” grid cells, at up to 1 km resolution, are covered with ice at 40% or greater concentration.
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The spatial complexity of the IMS edge is often greater than that of the MIZ edge. The two products

are derived independently of each other.

2.2.3 Applications for the MIZ products

The USNIC-produced MIZ daily maps may be preferable to other daily sea ice products for
applications that benefit from accuracy and high resolution and do not require ice concentration
information that is more precise than the MIZ product’s 10% - 80% and greater than 80% ranges.
Applications may include initializing or validating ice-forecast models and assessing the accuracy
of satellite-data-derived products. For example, Posey et al. (2015) use the NIC 10% contour ice
edge to evaluate the performance of the U.S. Navy's ice forecast model. The Argo float program
has used the Antarctic MIZ product to verify that floats that stop reporting likely encountered the ice

edge (personal communication, K. Johnson, Monterey Bay Aquarium Research Institute, 2016).

The MIZ is a dynamic area of ice at relatively low concentration. Satellite passive-microwave-
derived sea ice concentration algorithms often fail to detect ice when it is newly forming and thin, or
present at low concentrations. Even when ice is detected, the concentration of the ice is generally
underestimated by many passive-microwave-based sea ice products. On the other hand, passive-
microwave-derived sea ice concentration products are widely used by researchers for good
reasons. NSIDC'’s passive-microwave-based products like those underlying the Sea Ice Index are
long time series that have been consistently processed, making them suitable for climate studies.
Products from the operational community may benefit shorter-term process studies and may be

used for satellite algorithm validation.

The NOAA/NSIDC Climate Data Record of Passive Microwave Sea Ice Concentration, Version 3
User Guide Error Sources section has useful information for those seeking to understand how
passive-microwave-derived sea ice concentration products are likely to differ from operational

products like the MIZ maps.

2.3 Quality, Errors, and Limitations

These data have not been independently assessed. The USNIC has standard procedures by which
analysts operate to produce the MIZ products. As an operational service in touch with users, they
are continually monitoring the quality of the product informally and adapting data sources and

methods as appropriate.
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3 VERSION HISTORY

Table 4. Version History Summary

Version Release Date Description of Changes
1 August 2020 Initial release of this data set
at NSIDC

4 RELATED DATA SETS

NSIDC archives the USNIC products listed in Table 5. Those listed without a full citation have not

yet been published and made publicly accessible by NSIDC as of August 2020.

Table 5. US National Ice Center data products currently archived at NSIDC

Data set NSIDC product name or citation

identifier

G10013 U.S. National Ice Center Arctic and Antarctic Regional Sea Ice Charts in SIGRID-
3 Format

G10017 U.S. National Ice Center. 2020, updated daily. U.S. National Ice Center Daily
Marginal Ice Zone Products, Version 1. Boulder, Colorado USA. NSIDC: National
Snow and Ice Data Center. https://doi.org/10.7265/ggcq-1m67.

G10019 U.S. National Ice Center Daily Outer Ice Edge

G10020 U.S. National Ice Center Daily 48 Hour Edge Forecast

G02172 U.S. National Ice Center. 2006, updated 2009. Compiled by F. Fetterer and C.
Fowler. National Ice Center Arctic Sea Ice Charts and Climatologies in Gridded
Format. Boulder, Colorado USA. NSIDC: National Snow and Ice Data Center. doi:
https://doi.org/10.7265/N5X34VDB.

G02156 U.S. National Ice Center. 2008, updated daily. IMS Daily Northern Hemisphere
Snow and Ice Analysis at 1 km, 4 km, and 24 km Resolutions. Boulder, Colorado
USA. NSIDC: National Snow and Ice Data Center. doi:
https://doi.org/10.7265/N52R3PMC.

Other data sets originating with operational ice charting organizations and archived at NSIDC are

the following:

e (00807 - International Ice Patrol Iceberg Sightings Database
Cite as: International Ice Patrol. 1995, updated 2020. International Ice Patrol (1IP) Iceberg
Sightings Database, Version 1. Boulder, Colorado USA. NSIDC: National Snow and Ice
Data Center. doi: https://doi.org/10.7265/N56Q1V5R.

e G00874 - International Ice Patrol Iceberg Drift Tracks
Cite as: National Snow and Ice Data Center (comp.). 1995. International Ice Patrol Iceberg
Drift Tracks, Version 1. Boulder, Colorado USA. NSIDC: National Snow and Ice Data
Center. doi: https://doi.org/10.7265/N52Z13FD.

e (10028 - International Ice Patrol Annual Count of Icebergs South of 48 Degrees North,
1900 to Present
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Cite as: International Ice Patrol. 2020. International Ice Patrol Annual Count of Icebergs
South of 48 Degrees North, 1900 to Present, Version 1. doi: https://doi.org/10.7265/z6e8-
3027.

e (502186 - Multisensor Analyzed Sea Ice Extent - Northern Hemisphere (MASIE-NH)
Cite as: U.S. National Ice Center and National Snow and Ice Data Center. Compiled by F.
Fetterer, M. Savoie, S. Helfrich, and P. Clemente-Colon. 2010, updated daily. Multisensor
Analyzed Sea Ice Extent - Northern Hemisphere (MASIE-NH), Version 1. Boulder,
Colorado USA. NSIDC: National Snow and Ice Data Center. doi:
https://doi.org/10.7265/N5GT5K3K.

e (02171 - Canadian Ice Service Arctic Regional Sea Ice Charts in SIGRID-3 Format
Cite as: Canadian Ice Service. 2009. Canadian Ice Service Arctic Regional Sea Ice Charts
in SIGRID-3 Format, Version 1. Boulder, Colorado USA. NSIDC: National Snow and Ice
Data Center. doi: https://doi.org/10.7265/N51V5BW9.

5 RELATED WEBSITES

e The International Ice Charting Working Group is a forum where the world’s national ice
services meet to share and improve methods of serving maritime clients.

e The Global Digital Sea Ice Data Bank fostered international collaboration to develop digital
formats for archiving and sharing ice charts produced by national services. The group
promoted and further developed the WMO SIGRID code for describing ice conditions.
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9 APPENDIX - USNIC DATA PRODUCTS AT
NSIDC: AN OVERVIEW

The U.S. National Ice Center (USNIC) is operated by the United States Navy (USN), the National
Oceanic and Atmospheric Administration (NOAA), and the United States Coast Guard (USCG).
The USNIC's mission is to provide ice and snow products, ice forecasting, and other environmental
intelligence services for the U.S. government. The organization’s website has information that

includes a short history: History of the National/Naval Ice Center.

At the USNIC, analysts from the U.S. Navy and from NOAA produce an evolving suite of products.
Most of these products are designed to meet the needs of operational users — that is, those
planning or conducting operations in ice-infested waters. USNIC products and services that are
available to external customers are listed and described in a product catalog (U.S. National Ice
Center, 2019).

While the USNIC exists to serve operational users, many USNIC products are valued by
environmental scientists because they tend to be accurate, timely, and of high spatial resolution.
Their use in scientific studies may be hampered by the fact that they are not necessarily produced
in a uniform way from day to day and year to year. Analysts at the USNIC strive to make the best
possible product on a given day, without regard to long-term consistency. If researchers
understand the limitations, the information contained in the USNIC products can be exploited for
projects such as validating algorithms for satellite data analysis or for initializing or validating sea

ice forecast model output.

With support from the USNIC, NSIDC redistributes a subset of the USNIC products that have been
selected for their research value. We add documentation that describes how analysts assemble
each product, how products interrelate, and what potential limitations for research may be. We may
reformat products to make them easier to use for research. The User Guide includes standard
metadata and a citation with digital object identifier (DOI). NSIDC’s User Services office answers or

fields questions about the products.

During a 2015 visit by USNIC representatives to NSIDC, we discussed the potential value to
scientific researchers and others of archiving and serving USNIC products from NSIDC. Thereafter,
we began downloading and archiving the data files. NSIDC'’s role was formalized in agreements
with the USNIC in 2019. We thank John Woods, Caryn Panowicz, and Sean Helfrich for early

discussions and support that led to these products being available through NSIDC.

USNIC products are archived with the NOAA@NSIDC collection. We serve as an informal
intermediary between the operations-focused USNIC and the research community that uses their

data products. Many of the products are also archived at the USNIC and can be obtained through
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the USNIC public-facing website. The NSIDC archive therefore acts as a redundant archive for

some products.
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