Pan-Arctic Measurements and Arctic Regional Climate Model Simulations (PANARCMIP)
Principal Investigators:
J. Walter Strapp, Environment Canada, Science and Technology Branch, Meteorological Research Department, 4905 Dufferin Street, Toronto, Ontario, M3H 5T4, Canada

Andreas Heber, Alfred Wegener Institute for Polar and Marine Research P.O. Box 120161 27515 Bremerhaven Germany

Project Location: Operation bases for the German research aircraft POLAR-5 in Nunavut, Canada will be Alert, Eureka and Resolute. The total planned flight route and stations are shown in the attached PDF file, and include Longyearbyen, NP35, Station Nord, Alert, Eureka, Resolute, Sachs Harbour, and Barrow. 
Project Description:

Purpose: An airborne research project called PANARCMIP will study the meteorology, air quality and sea ice thickness in the Arctic. 

Atmospheric Studies: Dramatic depletion of ozone and mercury in the Arctic surface boundary layer is observed annually in the spring after polar sunrise. Observations of this effect are largely limited to coastal observatories, but it is now assumed that most of the active processing takes place over the frozen Arctic Ocean where measurements are very sparse and difficult to undertake. This study will measure ozone, mercury and bromine oxide in the marine boundary layer, with the expectation of shedding more light on the conditions that lead to the depletion processes. 

Soot is a critical component in atmospheric aerosols in assessing the climate impact of aerosols and atmospheric transformation.  Over the Arctic, little information is available for the geographic distribution of atmospheric soot, and the radiative impact of soot is not well known.  This study will measure soot and its particle size distribution to help understand the radiative impact of aerosols in the Arctic.

Sea Ice Studies: The rate of the Arctic summer sea ice decline is much faster than predicted by any of the Intergovernmental Panel of Climate Change model scenarios. The PANARCMIP aircraft study will provide a unique opportunity to obtain a snapshot of ice thickness in a vast region of the Arctic, and to generate an inventory of Arctic sea ice volume to obtain a full and conclusive estimate of the Arctic Ocean sea ice mass balance. 

Objective: The main aim of meteorological and air quality atmospheric studies here is to improve the understanding of physical processes in the Arctic atmosphere and to use these measurements to improve the performance and parameterizations of regional and global climate models of the Arctic. 
The aim of the sea ice studies is to obtain a snapshot of ice thickness in a vast region of the Arctic, and to generate an inventory of Arctic sea ice volume.


Methods and activities in Alert, Eureka and Resolute, NU: The Polar 5 research aircraft will be equipped with the following instruments:
Ozone monitor, Mercury Monitor, Aerosol and gaseous inlets, Single Particle Soot Photometer, Ultra-High-Sensitivity Aerosol Spectrometer (particle size distribution), Condensation Nucleus Counter (particle concentration), Broadband and spectral radiation sensors, York U. Lidar, AIMMS-20 (winds and turbulence), Dropsondes, CPFM Spectrometer (Composition and Photodissociative Flux Measurement), Electromagnetic Bird (sea ice thickness), Digital video cameras.  Measurements over sea ice will be carried out at flight levels between 300ft and 10,000ft.

Data: All data will be stored locally.  For long term needs data will be stored at Environment Canada and in the database PANGAEA, a Publishing Network of Geoscientific & Environmental Data which is run by the Alfred Wegener Institute, Bremerhaven, Germany.
Reporting: It is agreed that Nunavut Research Institute will have permission to publish information on the project in local communities.  The study will result in scientific publications which will be available for information for individuals and communities in the Nunavut.
