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Greenland Ice Core Data:
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Dynamic Equilibria:
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Arctic Coastal Processes and
Global Climate Change

1. Arctic freshwater flux and the global thermohaline

circulation (nonlinear, multiple equilibria).

2. Insulation of the Arctic ice-cover from deep warm
Atlantic water, i.e., “maintenance of the Arctic halocline”

Need Velocity Observations:

Nares Strait Freshwater Flux Experiment



USCGC Healy ADCP system:

3. Bilge rat in the back

4. Command and Control
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Velocity Surveys
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Velocity Moorings

Magnetic Compass not always reliable:

Nares Strait (2003-12): ~ 3800 nT
Fram Strait (2014-16): ~ 6700 nT
Barents Sea: ~ 6700 nT
Required: >10,000 nT

horizontal magnetic field strength.

Rigid Backbone allows
Pitch and Roll, but
NO Heading Change

2003-06 Nares Strait  US-ASOF
2007-09 Nares Strait  CA-IPY
2009-12 Nares Strait  private
2014-16 Fram Strait  with AWI
2017- Barents Sea  with IMR?
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Mean Flux 2003-2009:
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Cummulative Flux Integral scaled by Total Flux:
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Nares Strait Tide Gauges: 9 Year Deployment
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Volume Flux vs. Along-Channel Pressure Grad.
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Along—Strait Volume Flux (Sv)
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Conclusions:

Arctic velocity measurements challenging:
Careful experimental design essential.

Nares Strait 2003-09 freshwater flux 59 mSv:
Half reside unmeasured in surface 30-m.

Nares Strait dynamics largely linear:
Driven by along-channel pressure gradient.

Challenges:

Long time scales of climate variability: Under ice/water data communication:
How to maintain climate time series? Acoustic “cell phone” towers;
Nonlinear physics within Complex Systems: Envisioning Information (Edward Tufte):
Equilibria, Tipping Points, Turbulence; How to escape Flatland?
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