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Motivation

Arctic amplification of
the global warming

Average Monthly Arctc Sea lce Extant
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Surprises: ozone
hole now in Arctic !

1672 Pg of Soil Organic
Carbon, ~ 800 Pg Carbon
in Atmosphere
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“Change is outpacing our understanding”

New sea routes, oil & gas,
risks, safety, governance
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Heavily impacted
ecosystems & people



Motivation

What appens in the poles does not stay in the po es

2010 Pakistan flood

ArcticOscillation (AO)
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Sea level rise rate: geographically variable
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I ©  FAQ13.1, Figure 2 | Model output showing relative sea level change due to
I g melting of the Greenland ice sheet and the West Antarctic ice sheet at rates of
I N 0.5 mm yr~' each (giving a global mean value for sea level rise of 1 mm yr).
L ¢ @ The modelled sea level changes are less than the global mean value in areas
Ll g @ near the melting ice but enhanced further afield. (Adapted from Milne et al.,
" @©  2009)
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FAQ13.1, Figure 1| Map of rates of change in sea surface height (geocentric sea level) for the period 1993—2012 from satellite altimetry. Also shown are relative
sea level changes (grey lines) from selected tide gauge stations for the period 1950-2012. For comparison, an estimate of global mean sea level change is also shown
(red lines) with each tide gauge time series. The relatively large, short-term oscillations in local sea level (grey lines) are due to the natural climate variability described
in the main text. For example, the large, regular deviations at Pago Pago are associated with the El Nifio-Southern Oscillation.




Sea level rise and tropical cyclones

Tropical Cyclones, 1945-2006
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FAQ13.1, Figure 2 | Model output showing relative sea level change due to
melting of the Greenland ice sheet and the West Antarctic ice sheet at rates of
0.5 mm yr-' each (giving a global mean value for sea level rise of 1 mm yr').
The modelled sea level changes are less than the global mean value in areas
near the melting ice but enhanced further afield. (Adapted from Milne et al.,
2009)
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Observations in the Arctic

&  Surface Drifters B Tide Gauges

®m  Moored Buoys &  Marine Mammals
= Subsurface Floats ®m  (OceanSITES

Polar Ocean Profiling System == Transport SITES

Latest location for platforms and tracks (all cbservations) for ships,
as of June 2010.

Expendable Bathythermographs
Thermosalinographs
Aerological Profiles

Yoluntary Observing Ships
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