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USCGC Healy

i Length, Overall =128 meters
Beam =25 m
Propulsion = Diesel/Electric
Displacement =16,000LT
Shaft HP = 30,000 HP
Props = 2 fixed pitch
Cruising Speed =12 knots.
Max Speed - 17 knts
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SEA ICE: frozen seawater
~-182¢C

http://nsidc.org/gallery/coppermine/displayimage.php?pos=-461




From NSIDC



First Year Ice - 30 - 120 cm

N Hﬁp://www.utsa.edu/lr'sg/am“ar'cﬁca/simba/picfur'es/alum/index.html



Multi-year Ice -2 -4 m

Survived a melt season --




Why do we care?

GLOBAL CLIMATE -
Atmospheric and Oceanic Circulation

Subpols Pear high
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Ereatieean Conveyor Belt
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http://sciencel .nasa.gov/media/medialibrary/2004/03/01/
O5mar_arctic_resources/currentsl . jpg

http://serc.carleton.edu/earthlabs/climate/5.htmi



% Changes in sea ice:
« Changes the extent of the "thermal blanket” on
the ocean and production of saline water

« Changes the ALBEDO -> positive feedback loop

Removing the lid from the top of the planet
Loss of reflective ice cooling ‘albedo’
Replaced by dark ocean warming
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LN http://www. ¢':Iimateemergencyinsﬁtute .com/uploads/Arctic_albedo_1.png



JCOASTAL EROSION:
Sea ice dampens winds and waves -

http://coastalcare.org/2010/08/erosion-doubles-along-alaskas-arctic-coast/
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W ECOSYSTEM AND HABITAT:

* Melting ice releases nutrients and
causes changes in rate of photosynthesis

e Ice is
important
habitat for
seals, polar
bears and
other crittersE
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€ AccESS TO THE ARCTIC:

« Ice cover has greatly limited
access to the Arctic Ocean
* Mapping and research
* Understanding processes
* Access to resources (e.g.
fisheries and oil and gas)

=" ?Northwest Northern Sea Route
y < Passage _ S S
° ° ® ! 2N v
! ® -
¢ Sh [ pp | ng r'OU"'eS E?&Gwciscc:lf = =~ Rotterdam Rotterdam

Yokohamai

40% shorter

Current route

Current route’ =

Source: UPEP GRID Arendal



How do we measure sea ice

extent?

Vikings kept records of ice along
north coast of Iceland

Shipping records from mid 1700's

Russian ice-charts since 1933 with
others contributing since 1950's

SATELLITES since 1979 - -
microwave radiometers

NASA AMSR



Historic and Satellite
Record of Summer Ice
Extent

Summer arctic sea-ice extent: 6 datasets

WORKING GROUP I CONTRIBUTION TO THE IPCC FIFTH ASSESSMENT REPORT
CLIMATE CHANGE 2013: THE PHYSICAL SCIENCE BASIS



























Average Monthly Arctic Sea Ice Extent
March 1979 - 2014
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| Decline of ~2.5% per decade.

National Snow and Ice Data Center
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Average Monthly Arctic Sea Ice Extent
September 1979 - 2013
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Ice Thickness and Age of Ice 1983-2012

1 Year Old Ice

3 Year Old Ice
4 Year Old Ic

5+ Year Old Ice

83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12
Year

NSIDC courtesy M. Tschudi and J. Maslanik, University of Colorado Boulde




MODELING FUTURE TREND

Arctic September Ice Extent

IPCC AR4

A

Observations
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Mean and range of IPCC
models

From NSIDC
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2
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1980 2000 2020 2040 2060 2080 2100

Year IPCC AR5 - CMIP5

From IPCC WGI Fifth Assessment Report - Final Draft (June 2013) Technical Summary Chapter




ARTICLE 76 of UNCLOS

Six hundred and, seventeen words
that redefine fhe ‘continental shelf”
of a coastal state and provide a
mechanism for the state to extend
its sovereign r'lgh‘rs over the
resources of the “seabed land subsoil”
of the continental shelf
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Data Required

* To establish an extended continental shelf a coastal
state must demonstrate that the region is a "natural

prolongation” of continental landmass - limits of which are
determined by:

+ depth and shape of the seafloor (FOS and 2500m contour)
- the thickness of the underlying sediments (1% line)

- distances from territorial seabaselines (350 nm line)

Need to ;:_.r"”nap'f--;rhe seafloor



Chukchi Region and Barrow Margin

2003 & 2004
2007 & 2008
009 & 2010




l—lls‘l'or'y of Seafloor Mappmg

Lead Line: %

2000 BC



History of Seafloor Mapping

Lead Line:
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History of Seafloor Mapping
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Single Beam Echo Sounder
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Single Beam' Echo) Sounder:
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Image from: hitp://www.atlas-elektronik.de







A new perspective = new insights
and many new applications




To explore.. to discover.. to understand.. to
establish sovereign rights.. WE MAP




soundings....
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Gravity Measurement
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Fletcher's Ice Lsland

1962 - 1974
LOREX - 1979
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CHS & GEBCO
(1967,1968,1979)




Data from Nuclear Submarines

e

Sounding tracks of US Navy submarines from 1983 to 1988
(from Bob Anderson via N6DC).
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USCGC Healy

Length, Overall =128 meters
Beam =25m
Propulsion = Diesel/Electric
, Displacement =16,000 LT

- Shaft HP = 30,000 HP

| 4 |z Props = 2 fixed pitch
Cruising Speed =12 knots.

Max Speed — 17 knts
Fuel Cap = 4.62 M liters
Icebreaking.= 1.4 m continuous, 2.44 m
backing and ramming
Accommodations = 19 Officer, 12 CPO,
___;_54 enlisted,; 35 (+15) scientists
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2001 2009 - Seabeqm 2112 2x2 deg 1 kHz
Now - Kengsberg EM122 -"1x1 deg 12 kHz MB
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BEEN ABLE TO COLLECT
USEFUL DATA 15-20

EARS AGO




Extent (million square kilometers)
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Healy 03-02

~3000 km of
multibeam
sonar
bathymetry

1-11 Sept 03
8/10 ice




ical ice conditions




Healy 03-02

~3000 km of
multibeam
sonar
bathymetry

1-11 Sept 03 | =

8/10 ice

Discovery of
3100 m high
uncharted
seamount!

-300
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-128%
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HEALY 2004 - Plan




Extent (million square kilometers)
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Extent (million square kilometers)
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JOINT PROGRAMS WITH CANADIAN ICREREEN. >
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2007 (9-6-2007)




Long/Lat: -156.072055 W, 80.293353 N
2012 (9-12-2012)
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e Area mapped.......... ~420,000 km?
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US ECS Arctic Mapping 2003,2004,2007,2008,2009, 2010, 2011. 2012



The Weather Channel
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AND 2013??

Average Monthly Arctic Sea Ice Extent
August 1979 - 2013
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Destruction or critical habitat
Increased coastal erosion

Complex and yet not well

understood impacts on atmospheric
and oceamc___gmg_{g{mn and thus

global-climate---- tipping point??










SINCE IBCAO 2008

Multibeam cruises
1 /B Oden
1 CCGS Amundsen
=1 RRS James C. Ross
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B RV Helmer Hanssen
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B RV Maria S. Merian
mm RV Mirai
=1 RV Knorr

[ RV Nathaniel B Palmer
A m RV OGS-Explora
1 RV Polarstern

=1 SV Kommndor Jack
I USCGC Healy
Multibeam compilation
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