Airborne Observations in Support of NETCARE (NETwork on Climate and Aerosols: Addressing Key Uncertainties in Remote Canadian Environments)

NETCARE Principal Investigator: Professor Jon Abbatt, Department of Chemistry, University of Toronto.
License Applicant: Dr. W. Richard Leaitch, Climate Research Division, Environment Canada

· Project Location: Resolute Bay, Nunavut
· Timeframe: June 30, 2014 to July 24, 2014
· Project Description
NETCARE is a network project of the Canadian Climate and Atmospheric Research program of the Natural Sciences and Engineering Research Council of Canada (NSERC-CCAR) led by Professor Jonathan Abbatt at the University of Toronto and funded until 2018. The impact of aerosols on remote environments is poorly understood, hindering the ability of climate models to make accurate regional- and global-scale predictions. NETCARE brings together academic and government scientists to tackle climate issues related to aerosols. The network will use comprehensive measurements and modelling to identify the sources and impacts of aerosols, especially black carbon. It will also explore the role the ocean plays as a biogenic aerosol source and assess the formation of ice clouds and their impact on the atmosphere. It is expected that the work of NETCARE will result in improved climate models to be used for years to come.  
The NETCARE observations in June-July, 2014 will be concentrated in the area around Resolute Bay, Nunavut.  The observations include two components: 1) surface ocean observations from the CCGS Amundsen; 2) airborne observations from the Alfred Wegner Institute POLAR 6 aircraft (a DC-3 aircraft).  The two platforms will be coordinated as closely as possible to address the two main science objectives: 
1. Characterization of new aerosol particles from ship emissions to contribute to identifying potential impacts on air quality and climate;
2. Characterization of new (primary and secondary) aerosol particles from natural emissions from the Arctic Ocean and identifying potential impacts for climate.

· Methodology
NETCARE airborne observations to be conducted from the Alfred Wegner Institute (AWI, Germany) DC-3 aircraft (POLAR 6) based out of Resolute Bay from July 1 to July 23, 2014.  All personnel connected to the airborne measurements will stay at the Natural Resources Canada Polar Continental Shelf facilities in Resolute Bay during the study.  
All measurements will be conducted using instrumentation on the aircraft and only data media will be carried off the aircraft with the exception of some small filters that will be stored at PCS and transported at the end of the study elsewhere for analysis.  A small amount of butanol (about 1 litre over the course of the study) is used by two of the instruments on the aircraft.  The butanol will be stored in the aircraft hangar at Resolute Bay and any unused butanol as well as waste butanol will be transported back to Toronto after completion of the study.  All instruments will remain inside the aircraft for the duration of the study, unless malfunctions necessitate their removal for repairs.  Such repairs will be done either in the Resolute Bay hangar or at PCS, depending on the sensitivity of the repair.  Following each flight, data from the instruments will be copied to storage media that will be taken to PCS where the data will be copied and examined for quality and for potential contributions to the scientific objectives.  
The summertime Arctic environment is very sensitive to natural aerosol emissions and to emissions from shipping.  Natural emissions may be enhanced near the marginal ice zone (MIZ) and the Amundsen offers a source to examine the evolution of particles from ship emissions.  The presence of the MIZ and the Amundsen in the Resolute Bay area during July offers us the opportunity to address both objectives.  We anticipate approximately 20 research flights during the 23 days the aircraft is in Resolute Bay.  The Amundsen will depart Quebec City on July 9, 2014, and it is anticipated reaching the eastern entrance to Lancaster Sound about July 15.  From there it will make its way slowly to Resolute Bay on July 23.  From July 3-15, it is expected that the research flights will be confined to within about 300 km of Resolute Bay at altitudes of up to 6 km. From July 15-23, the POLAR 6 will attempt to conduct its research flights coordinated with the Amundsen, using Arctic Bay to refuel as needed.  Much of the flight time will be spent over water, but some of the research flying will be over land depending the wind direction relative to source locations (MIZ and the Amundsen).

· Data
In the short term (<3 years), the data will be used to study emissions and processes of natural and anthropogenic components that produce atmospheric aerosol particles in the Arctic.  These results will be used to estimate impacts of the particles on cloud formation in the summertime Arctic and also to improve model representations of aerosol particles.  In the long term, these data will continue to be available for model evaluation.

· Reporting
Results from the study will be communicated through scientific meetings as well as scientific publications. Several publications in scientific journals are anticipated in the short term.  The publications will be available to all interested parties.
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4. Julia Burkart; Canadian University; Austrian; 2014-07-1 to 2014-07-23; Female.
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