Personal ‘Arctic’ Observations

Science is both a social and individual activity.
~Henry Stommel (1987) in “A View of the Sea”
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Travails of a Sallor
in a
Changing Climate

Andreas Muenchow

Greenland, Canada, Alaska
Oceanography + Glaciology
Ships + Remote Sensing
Glaciers + Icesheets
Blogging + Communities

Climate Politics + Media




Getting started

PhD and PostDoc 1987-1994
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Buoyancy and Wind Forcing of a Coastal Current
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A TRAJECTORIES DAY 132—139 (DOWN-WELLING FAVORABLE WINDS)
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Towed ADCPs ...
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. good idea ... ... but too fickle.

from Muenchow et al (1997)



Dr. Meryl Hendershott
and presenter

Santa Barbara Channel
1992/93

Drs. Meryl Hendershott
and Mirlo Orlic
Santa Barbara Channel
1992/93



Synoptic Flow and Density Observations near an Arctic Shelf Break

ANDREAS MUNCHOW

Institute of Marine and Coastal Sciences, Rutgers University, New Brunswick, New Jersey

Eppy C. CARMACK
Institute of Ocean Sciences, Sidney, British Columbia, Canada

(Manuscript received 8 July 1996, in final form 14 January 1997)
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Early Wanderings

Rutgers faculty 1994-1998
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~50 weeks @ sea
since 1992
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Smith Sound




Current Surveys off
Baffin Island 1979
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Why this fascination with freshwater?

New Learning --> Kelly Falkner --> Climate Science



Global thermohaline circulation:
—-->nonlinear dynamical system with multiple equilibria

after Broecker

How to turn this on and off?
Add Freshwater.
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Greenland Ice Core Data
oxygen isotopes 830 ~ AT temperature
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Climate of last 10,000 years appears most
anomalous.

Figure from Alley et al. (2001)



Hysteresis Loop of Climate
C h an g e Stommel (1961)

Freshwater Forcing [Sv]
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Caveats:

eLocation of current climate?
¢100-500 year duration
eDistance to convection sites



Hysteresis Loop of Climate
C h an g e Stommel (1961)
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The Times are a Changing:

“Steady State” may not exist

Understanding a more dynamic
Arctic Ocean circulation requires
more modern observational tools



Lost Years of too much Field Work

1998 - 2005



Sketch of the Circulation over the Chukchi and Beaufort Seas
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Beaufort Slope Currents
2003

Bottom-intensified
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Arctic Instrumentation

Temperature, salinity,
and pressure sensors

75 kHz ADCP,
velocity profiles

Bottom pressure,
tide gauge



First Focus

Nares Strait 2002-2012
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Nares Strait Ocean Moorings 2003-12

2 ‘-\--.

~1000-m

B o »

Physics-in-Action: Shear Instabilities in Kennedy Channel, Aug.-2003



Ellesmere Island and
Greenland, Aug. 12, 2005




New Beginnings

Ocean-Glacier Interactions 2010-present









2 Miinchow and others: Interannual changes of the Petermann Gletscher ice shelf

25 July 2003 13 August 2010 30 July 2012
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Fig. 1. MODIS images acquired over Petermann Gletscher on 25 July 2003 (left), 13 August 2010 (center) and 30 July 2012 (right). White
lines on the left image are ICESat tracks, labeled by track number. Blue and red curves on the left panel are survey lines flown by NASA in
2002, 2003 and 2007. Blue curves in the center panel show the 2011 flight lines. Red indicates flight lines along the central channel, while
blue marks flight lines along the ambient ice shelf. The thick black curve across the glacier near y = 0 km is the grounding-line location of
Rignot and Steffen (2008). The horizontal black line near y = 15 km in the middle panel shows the location of MODIS surface reflectance
profiles presented in Figure 6. The black rectangle shows an area of large and non-hydrostatic crevasses shown in Figure 10. Dark areas
within 2 km of the western wall (x ~ 70 km) are shadows cast by high terrain, not ice-free water.
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Decadal Variability of Petermann Gletscher, North Greenland
from Observations of Ice, Ocean, and Atmosphere
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Did | ever see a polar bear?




