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isctend a network of Arctic data and systems and harmonize metadata.
Create integrative sea ice ontologies and enconrage their use.
Improve the discovery, understanding, and use of sea ice data.
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How is the changing sea ice
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Modeling Perspective validate/drive my model?




The Local Indigenous Perspective

® earlier break up / later freeze up (2-3 weeks each)

® increased weather variability / traditional forecasts no longer
work

® sea ice thinner; poorly formed (poor strength/integrity)
® seasonal calendar off; some names no longer apply
® etc. etc.



Example sea ice chart with egg codes
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The WMO “Egg Code”

Total Concentration (in tenths or a range)

Partial Concentration for different thicknesses (in tenths)

Stage of Development for different thicknesses
d (codes for defined terms partially based on
thickness, e.g. “nilas”, “first year”, “multi-year”)

Form of ice (codes for defined terms largely based on
floe size, e.g. “pancake”, “vast ice floe”)

Relates to the “WMO Sea Ice Nomenclature”




SSIII Sea Ice Ontologies

JCOMM TR23 based JCOMM TR24 based
Ontology Ontology

Sea Ice
Development

Ice of Land

Origin

WMO Sea Ice Nomenclature
based Ontologies
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Semantic Sea Ice Interoperability Initiative

Home | Feedback

Ontology Browser

Load an Ontology: Sea Ice | Seaice Concentration | Seaice Development| Seaice Form | Ice of Land Origin | Sigrid-3 | Egg Code

Ontology Browser V1.4.2 Help
| Al i + | [ find
Ontologies Classes Object Properties Data F i ion Properties v Datatyps DL Query Options| Render labels ~
i igri permalink
L Ontologies sigrid3
+ All ontologies http://purl.org/nsidc/jcomm/sigrid3# &
- sigrid3
- annotations [L] Annotations (17)
+ seaice

creator "Ruth Duerr, Jim McCusker and the SSliI Project Team” @en
date "May 1, 2013" @en

- form language "english” @en
- development rights "To the extent possible under law, the Ruth Duerr, Jim McCusker and the SSIII Project Team has
- form waived all copyright and related or neighboring rights to "Terminology for the contents of a Sigrid-3
formatted ice chart". The authors expect that users will follow the Polar Information Commons Ethics and
Norms of Data Sharing found at http://polarcommons.org/ethics-and-norms-of-data-sharing.php. This work
is published from the United States.” @en

- development

« source http://purl i igrid3#www.aari.nw.
(Ao %20TR23 y3.doc & X
« subject http: tal.ucar.edu/scl owlticryosphere_sea_ice_ice_types (Alg
« subject http: ucar. yosphere_sea_ice_sea_ice_age (Al
« subject http: tal.ucar.edu/scl owlcr _sea_ice_sea_ice_concentration &
« subject http. tal.ucar.edu/sc _sea_ice_ice_types [iAlvg
« subject http: tal.ucar.edu/scl _sea_ice_sea_ice_age &
« subject http: ucar. _sea_ice_sea_ice_concentration [ Alvg

title "Terminology for the contents of a Sigrid-3 formatted ice chart™ @en

license http: i org/publi i A

comment "This ontology models the contents of a SIGRID-3 formatted digital ice chart. This version does
not yet include the complete content of the metadata component of the SIGRID-3 specification.” @en
label "Sigrid-3 formatted ice chart file contents” @en

priorVersion "1.0" @en

versioninfo 2.0’

[_] References

Classes (82)

Object Properties (7)
Data Properties (14)
Annotation Properties (12)
Datatypes (5)

[ Imports (1)
« hitpu/ipurl.org/nsidc/jcommiegg# B

x zotero




Operations to Research: Next Steps (1 of 2)
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Load NSIDC Sigrid 3 data into Virtuoso - done

Create simple prototype query interface — in
progress
Sample queries for the prototype:

Give me a list of areas where the sea ice was thicker
than X between the dates A and B?

On date X where were the ice floes bigger than 10
km?

What 1s the average age of the sea ice in the Beaufort
sear




Operations to Research: Next Steps (2 of 2)
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Create simple map-based query interface —
experiments in progress

Show me where the 3+ m thick ice was between
these two dates
Feed the shapes output from these queries into
subsetting services for other NSIDC data — not this
grant...

MODIS sea ice products (what’s the average albedo
when the sea ice is more than 3 meters thick?)

AVHRR data

Passive microwave




Modeling Perspective: The Semantics of CICE
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Semantic framework for describing the physics and
computational methods in the Community Ice CodE

(CICE)

Sea Ice component of NCAR’s Community Earth System
Model (CESM4)

Will help others understand
how model subcomponents interact

which processes are parameterized and which are directly
simulated

how observations can be used to set model parameters or
validate model outputs




Solar Radiation and Sea Ice

We focus on the disposition of solar radiation

Important determinant of surface energy balance and
subsequent changes in sea ice state and ocean primary
productivity

Building an ontology using Event Calculus to highlight
different treatments of ice surface reflectance

Parameterize as function of other state variables (air
temperature), vs.

Modeling the physical interaction of ice with light

Hope to serve as bridge between research, operational
and modeling communities

15




Indigenous Perspective: Background
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SSIII 1s exploring the use of semantics theory, methods and tools to assist with
linking Indigenous knowledge, concepts and terminology with scientific
knowledge

Indigenous knowledge is long-standing knowledge passed from generation to
generation, yet 1s constantly evolving based on the synthesis of new
observations and experiences

In this sub-project, we are working with communities to model Indigenous
knowledge of sea ice of Alaska (Barrow, Yukon River Delta) and evaluate the
potential to link with scientific/operational terminology (WMO)

The challenges lie in understanding the nuance of Indigenous knowledge and
terminology, local specificity, different understandings due to different
experiences, and the historical and political context of using Indigenous
knowledge




Sources - interviews + books

Crremanl Ormnas, (hewier Nowoghato (hvemp Nowpygemd (Rriames Abmm el ips Angees

Wafd‘ung Ice and Weather Our Way EL L AVUT Barrow Iiiupiaq Sea Ice Terminology

Alphabetical List, with English Explanations
y s Compiled by Ronald H. Brower, Sr. ANLC; shared February 2008
Our Yup'ik

v Aayuagaq Crack in sea or lake ice kept open by shifting currents so that it never
World & Weather

freezes solid.

Agiuppak Wall of shared ice along the edge of the open lead that has been formed by
CONTINUITY ANS CHANS BERANG LA COXS the grinding action of the free ice against the shore-locked ice

Aisitaq Cracked ice made by force of moving ice that attaches to ayuksraq (see
below) and moves with it.

- L N
Sikmenglin

Allivifiiq Ice that is under other ice that could at any moment come out from under,
due to current or boat wake

Eslamenglin Esghapalleghput

Aluksraqg Young ice punched by seals forming a seal blowhole

http://www.arcus.org/publications/wiwow/

Home  Sealke  Cape Dorset  Clyde Rver  lgloolk  Pangnirung  About
Inuit siku (sea ice) Atlas Intro  People  Sea lce Map  Sea lce Changes  Terminology  Floe Edge Service

SIKU: Knowing Our lce

Do pvmenting /au.t Sod e Kroniedge ond Uie

% Sea ice freezing

: B9 | These sources only
as good as reader’'s

IR (sikuksaju)
T caes Gikualliaa)

iy
P o |

qinu

: N
Pl S etnsion

Polynyas

1 ] 1 ]
S <=2l Interpretation - experts

PIRECACIN" DY YT GRS G>¢

formation that has a slushy consistency

Alongshore processes suspended in the water, when the Kce parties are
25 (sijja) s loose and soft and have not yet frozen to the
and conditions,or point of consolidating [variation: ginuaq (when ]
_th_ I df t - \along the shoreline)]
within landfast ice
WMO Term: frazil ice (grease ice)
et WMO Definition:
e 292K Gstuuctutua)
Fine spicules or plates of ice, suspended in water.
535280.37500,7168489:37500 (CoUId also be considered grease ice: A later
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Models being developed and validated

Concept Map based on interpretaion of
"Ellavut: Our Yup'ik World and Weather"
Anne Fienup-Riordan & Alice Rearden, 2012

Fresh rain water

accumulates on top of \
accelerates

N\

same as
undergoes

Cikullag
\‘./ forms — |
@ undergoes

Edge of deep water

defined as

G

forms

Shore-fast ice €4—— defined as I Tuaq | extends only to —-—D
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Several applications being considered

Local Observations Exchange for Local Observations and Knowledge g m-'

Seasonal Ice Zone Observing Network of the Arctic
(SIZONet)
e s | o i i | v
Keyword(s): Frazil Showing all 8 observations | 20perpage  : |GotoPege: | | Go.

Date(s): 2006-04-01 - 2010-12- _—
04 ) Sovt by: | Date Qatest-Oldes : |

Village(s): Al
ot r(s): Al Date Observer Village Additional elements noted (legend)
Refine Search 2007-12-20 01:45 PM  Winton Weyapuk Jr. Wales ,—hafl"’ E JRS—_ £ae
Al Oeails
2007-12-09 0; =] ™ A
New Search » Al deas
Skies are mostiv cloudy. winds SE at 25, temn about T Bt

2007-12-050! 4q

Related terms found:

2007-12:04 1! ]

{ Your are searching for the term "frazil". Related
2007-12-03 15 nev: " " 0n
terms "Siquelouk” and "Frazile" have been

2007-12-01 03:00 found. Do you want to include them in your
results? (Cancel for no)

2007-11-06 01:30

2007-11-01 11:40 ( Cancel )_
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Teaching and continued use of language

Local Observations Exchange for Local Observations and Knowledge %
Seasonal Ice Zone Observing Network of the Arctic

(SIZONet)

methods | Public information g m Logged in as ELOKA Team

7 _ DS T
Did you know the term for slush

J
0 in our language is Mugrak

ot Gotopage: 1

[ -

Sidsh ice moving along shore fast ice. Hard on boat’s

y: | Date (Late

. to oar through the slush Most boat moved up One nents noted (legend)
Obsarver(s): loe L& whale taken Current going to the NE Lot’s of whale A
Refine Search 2008-10-14 | going by. Transcript
All details
2008-01-11 Transcript Edit
New Search p All details
' Close _
2007-05-06 ) — ‘ﬁ Transcrlpt Edit
S R All details
[Scroll to Top]
SIZONet and ELOKA. ! ] National Snow and Ice Data Center.

20




Focus on sea ice safety training using Indigenous knowledge

Zompunioats BASC Scenario Day 1:
* Temperature between -10 and -20 F

* Wind 10 mph from NW, steady for 3

results in

Estimated
Activity Tim :

21




Tradition and Technology

- New technology cannot replace the traditional passing of

wisdom and instruction by Elders and experts

- Books and other established forms of documentation wiill

always have a place

- New technologies may complement existing ways of

documenting, teaching and learning and may help to
engage youth

- Ultimately, selecting appropriate technology is key

22

‘I believe it is time for the harpoon and the computer to
work together”  -- Peter Kattuk, Sanikiluag, Nunavut
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Possible benef?ts ——

Documenting and representing concepts in new ways:

® May help in passing knowledge from Elders and experts to
youth.

® May increase the prominence of Indigenous knowledge in
science and policy making.

® May be used to link knowledge across languages, and help
in continuing use of Indigenous languages.

® May help us to make the most useful observations and
models of environmental impacts.

® May allow us to compare how different processes work
across locations.



What is Schema.org?
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“a collection of schemas, i.e., html tags, that
webmasters can use to markup their pages in ways
recognized by major search providers.”

“Search engines including Bing, Google, Yahoo! and
Yandex rely on this markup to improve the display of
search results, making it easier for people to find the
right web pages.”




The Schema.ore dataset schema

Thing > CreativeWork > Dataset: a body of structured information
describing some topic(s) of interest

catalog(DataCatalog): the data catalog which contains a dataset

distribution(DataDownload): a downloadable form of this dataset,
at a specific location, in a specitfic format

spatial(Place): the range of spatial applicability of a dataset, e.g. for a
dataset of New York weather, the state of New York

temporal(DateTime): the range of temporal applicability of a dataset,
e.g. for a 2011 census dataset, the year 2011 (in ISO 8601 time
interval format)

Thing > CreativeWork > DataCatalog: a collection of datasets

dataset(Dataset): a dataset contained in a catalog

Thing > CreativeWork > MediaObject > DataDownload: a dataset in
downloadable form

25



NSIDC Catalog Pages

({/) @ nsidc.org/data/ggd323

& | (B3~ google custom search

%) @[3 (8]

-

Most Visited >~ { | Getting Started GSLIS { | NSIDC VPN

Jobs | Contact Us

National Snow & Ice Data Center DATA PROGRAMS RESEARCH

Get External Data

This data set includes meteorological measurements from two climatological stations (one forest, one tundra) at PBA
Campus, Petite Riviere de la Baleine in Quebec, Canada. Parameters include ground temperature, air temperature, pressure,
relative humidity, wind speed and direction, and snow depth. Measurements were taken every minute, with a storage interval
of 60 minutes for air data and 1440 minutes for ground data.

View Metadata Record

Data Citation
The following example shows how to cite the use of this data set in a publication. For more information, see our Use and

Copyright Web page.

Yves Michaud and Denis Sarrazin. 2003. Soil and Air Temperature at Forest and Tundra sites, Petite-Riviere-de-la-Baleine,
Quebec, Canada. [indicate subset used]. Boulder, Colorado USA: National Snow and Ice Data Center.

See Also

* Contact User Services

26
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O/ Outlook Web App DCwiki  J+ des-ui ) DC Contour

NEWS ABOUT THE CRYOSPHERE

Soil and Air Temperature at Forest and Tundra sites, Petite-Riviere-de-la-Baleine, Quebec, Canada

¥ DCJira [} Research Datas... »

Search NSIDC...

ABOUT US

2» Externally Distributed Data Set
NSIDC does not archive this data set.
Please contact the investigator or data
compiler to acquire these data.

Data Contributors
« MICHAUD, YVES

Parameters

ATMOSPHERIC RADIATION >
ALBEDO

ATMOSPHERIC
TEMPERATURE > AIR
TEMPERATURE

ATMOSPHERIC
TEMPERATURE > SURFACE
AIR TEMPERATURE

ATMOSPHERIC WATER VAPOR
> HUMIDITY

ATMOSPHERIC WINDS >
SURFACE WINDS

FROZEN GROUND > SOIL
TEMPERATURE

SOILS > SOIL TEMPERATURE

SURFACE RADIATIVE
PROPERTIES > ALBEDO

-

(S B B .4

iE




Tags used by NSIDC

First set of fields embedded:

Thing > Name
Thing > Description
Thino > CreativeWork >Contributor

Thing > Creative Work >Citation
Thing > CreativeWork >Keyword

(parameter)
-

These fields were already on the catalog pages

These fields aren’t but are likely to be later »—

this year

27
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Up next:
From Thing

sameAs

url

From Thing > CreativeWork
Author
dateCreated
dateModified
datePublished
Editor
inl.anguage
Provider
Publisher

Version

From Thing > CreativeWork > Dataset
Distribution
Spatial

Temporal




How? In theory

Add the markup to your pages and republish them

28
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1% wasn’t really that easy

Issues:
Google tools vs. development environments

Google webmaster and structured testing tools
don’t work with dynamic web pages

It can take forever for Google to completely re-

crawl a site

29
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Apps

[ NsIDC VPN @) DC Contour

[ pc Jira

esearch Data Strat:  of. gloo one mydel.icio.us travel °F Google Maps
R h Data S INAK Igl Phone# del.ici | % Google M

[ traffic

| post2del.icio.us

[ cu webMail

€& - C | @ https://www.google.com/webmasters/tools/structured-data?hl=en&siteUrl=http://nsidc.org/&authuser= 1#details/http%253A%252F%252Fschema.org%252F... 77 ¥ ] u =

»

Dataset (markup: schema.org) > Page details

http://nsidc.org/data/ggd323

Crawled: 1/30/14
Data only shows detected fields and may be different than live data.

Dataset

itemtype: http://schema.org/Dataset

name: Soil and Air Temperature at Forest and Tundra sites, Petite-
Riviere-de-la-Baleine, Quebec, Canada

contributor: MICHAUD, YVES

name: MICHAUD, YVES

keywords: ATMOSPHERIC RADIATION > ALBEDO

keywords: ATMOSPHERIC TEMPERATURE > AIR TEMPERATURE

keywords: ATMOSPHERIC TEMPERATURE > SURFACE AIR
TEMPERATURE

keywords: ATMOSPHERIC WATER VAPOR > HUMIDITY

keywords: ATMOSPHERIC WINDS > SURFACE WINDS

keywords: FROZEN GROUND > SOIL TEMPERATURE

keywords: SOILS > SOIL TEMPERATURE

keywords: SURFACE RADIATIVE PROPERTIES > ALBEDO

description: This data set includes meteorological measurements from two

climatological stations (one forest, one tundra) at PBA Campus,
Petite Riviere de la Baleine in Quebec, Canada. Parameters
include ground...

Use the Structured Data Testing Tool to check live data for errors and preview how your rich
snippets will appear on Google Search with the next crawl of the page.

Test live data Close
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Thank You

~ rduerr@nsidc.org
B nsidc.org/ssill .




