We need data!

* Monitoring
* Process studies e
» Assimilation =

* Model testing

» Many different ways
* Field experiments
* Aircraft
* Ships
« Satellites

NORTH POLE
6 May 1986

Can never have too much



Seaice based autonomous systems

The next best thing to being there



Challenges — polar regions

Blowing snow, months of darkness, icing, and animals



Challenges: sea ice

It breaks, it crunches, it melts, and the ocean Is below




Challenges: Antarctic seaice

 High winds

» Broken up ice cover

* Deep snow

* Thin ice

« Surface flooding

 Large ocean heat flux
 Large seasonal changes

Not the best long term platform



Arctic challenge: multiyear to first year
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Thinner ice and less of it



In the beginning...

International Arctic Buoy Programme § -
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Atmosphere

* Air temperature

« Wind speed

* Humidity

« Barometric pressure

« Can do multiple levels
 Incoming radiative fluxes
« Batteries and solar cells

Basic data for surface energy budget



Atmospheric chemistry: O — buoy

* Ozone 410

« Carbon dioxide 405

« Bromine monoxide £ « WN
 Position j

* Air temperature *

* Wind speed
* Humidity

» Orientation
* Web cam

* Lithium, lead acid, solar
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Brand new, complex buoy



Spectral radiation
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Seaice mass balance

* Position
- Air temperature 2 oo |
- Barometric pressure S oo
« Ice temperatures T omf
» Upper ocean temperatures S
- Snow accumulation and ablation g3}
* Ice growth f 3
 Surface and bottom ice melt %50
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A way to attribute change



Seasonal ice Mass Balance Buoys

Ice mass balance — the next generation



cams: North Pole

A picture is Worh 1000 Words '



Ocean profiles

 Different methods
* Fixed locations
« Up and down
* Profiles of ocean properties
* Temperature
« Salinity
» Currents
 Biochemical
* Optical

- pallet

Vertical profiles of ocean properties



Ocean fluxes
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High temporal resolution of heat, salt, momentum fluxes



Integrated sites

* North Pole and Beaufort Gyre Observatories

» Atmosphere, ice, and ocean S0l s L ]
- Air temp., pressure, humidity, wind velocity §13§§_VV%WM
* Radiometers S oeo |
- Sea ice mass balance B —————
* Web cams ¢ o SAT (0)
 Ocean fluxes §
 Ocean profiles of temperature, salinity £ 4
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The most important advance is integration



Present and future networks

International Arctic Buoy Programme
Buoys and NCEP Ice Con efitration }

* Arctic Observing Network OIS
* Major advance
» Great opportunities for coordination
« Atmosphere, ice, and ocean
*Antarctic autonomous experiments
 Similar buoys
* Mainly first year ice, shorter lived
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‘ Figure from J.C. Gascard

The technology is developing — integration isthe key



Outreach — Adopt a buoy

Autonomous networks are a great outreach opportunity



