Airborne Observations in Support of NETCARE (NETwork on Climate and Aerosols: Addressing Key Uncertainties in Remote Canadian Environments) 
Part II
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: Alert, Nunavut and Eureka, Nunavut
· Timeframe: Planned for April 7, 2015 to April 17, 2015
· 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.  
NETCARE conducted a successful observation campaign based out of Resolute Bay during July, 2014 (Research License No. 02 043 14N-M; prepared under the NUNAVUT SCIENTISTS ACT).  The NETCARE observations in April, 2015 (Part II) will be concentrated around Alert, Nunavut and Eureka, Nunavut.  The observational platforms will be two aircraft: 1) the Alfred Wegener Institute (AWI) POLAR 5, a modified DC-3 aircraft; and 2) the AWI POLAR 6, also a modified DC-3 aircraft.  The two platforms will be coordinated as closely as possible to address the following science objectives: 
1. What is the relative importance of the mechanisms (dry, wet or ice) for the deposition of black carbon and organic carbon species to Arctic snow and ice?  
2. What is the vertical distribution of black carbon in the Arctic atmosphere?  
3. What are the concentrations of ice-forming nuclei (IN) in the Arctic, and what is the relative role of different sources (dust, biomass burning, black carbon, biological, oceanic) in these locations? 

4. What is the role of ice crystal precipitation in the removal of anthropogenic pollution to the Arctic during polar winter and springtime?

5. What is the vertical extent of new particle formation and what atmospheric conditions favour particle nucleation and growth during the spring polar sunrise?
6. Does pollution affect IN concentrations and impact cloud microstructure and the surface energy budget in the Arctic? 
7. How do ice crystals affect the atmospheric energy balance in the springtime? 
· Methodology

NETCARE airborne observations are to be conducted from the Alfred Wegener Institute (AWI, Germany) DC-3 aircraft (POLAR 5 and 6) while based at five different locations across the Arctic: Longyearbyen, Norway; Station Nord, Greenland; Alert, Nunavut, Eureka, Nunavut; Inuvik, Northwest Territories. During transit from Eureka to Inuvik, the aircraft may stop in Resolute Bay to re-fuel. The study will begin on March 29, 2015 at Longyearbyen, and it will conclude its measurements in Inuvik on April 21, 2015, after which the Polar 5 will continue to Barrow, Alaska and the Polar 6 will return to Muskoka, Ontario. While in Nunavut, the aircraft will be based out of Alert from April 7 to April 10, 2015 and Eureka from April 10 to April 17; these are the planned dates, but there may be some variance due to unforeseen problems.  While at Alert, all personnel connected to the study will be accommodated at the Canadian Forces Station. While at Eureka, all personnel associated with this study will be accommodated at the Environment Canada facility. 
The observations will be conducted using instrumentation on the aircraft. Only data media will be carried off the aircraft as well as some small filters and cartridges that will be cold stored and transported at the end of the study for analyses at the University of British Columbia and the University of Calgary.  A small amount of butanol (about 1 litre over the course of the study) will be used by two of the instruments on the aircraft.  The butanol will be retained in the aircraft 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 at the Environment Canada facilities in Alert and Eureka.  Following each flight, data from the instruments will be copied to storage media that will be further copied and examined for quality and for potential contributions to the scientific objectives.  
The springtime Arctic atmosphere is relatively heavy in components of pollution from southern latitudes, which is the primary motivation for this research study. During the time in Alert and Eureka, we anticipate approximately 10 research flights by each of the aircraft. The range will be limited to approximately 300 km from Alert or Eureka; see flight location and range figure at the bottom. Some of the flights from Eureka will include re-fuelling at Alert and sampling within 300 km of Alert. Fuel for both aircraft is in place at Alert and Eureka. Much of the inflight time will be spent collecting data during profiling from near the surface (levelling at approximately 200 feet above surface for up to 15 minutes) to approximately 6 km above the surface. The low-level portion of the profiles will help us to understand dry deposition of pollution to the surface, and it will enable comparisons with similar ground-based observations conducted at the Environment Canada observatory near Alert. In addition, low level flying at approximately 200 feet above the surface will be conducted where regions of open water (polynyas and leads) are available. These low-level observations will help us to understand sources (emissions from open water) and sinks (enhanced dry deposition or deposition via fog droplets) of gases and particles over the region. No low-level flying will be conducted over land except during takeoffs and landings.  
· Data

In the short term (<3 years), the data will be used to study natural and anthropogenic sources of the Arctic aerosol and processes by which the Arctic aerosol evolves.  These results will be used to estimate impacts of the particles on the energy balance of the Arctic atmosphere, cloud formation in the Arctic and to improve model representations of aerosol particles.  At the conclusion of NETCARE, these data will be publicly available.
· 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.
Planned personnel participating in the study

1. Kevin Elke; Pilot; Kenn Borek Air Ltd.

2. Dean Emberly; Pilot; Kenn Borek Air Ltd. 

3. Doug McKenzie; Pilot; Kenn Borek Air Ltd. 

4. Three yet un-named aircrew (pilot and two engineers) from Kenn Borek Air Ltd.
5. Martin Gehrmann; Flight Engineer; Non-Canadian Government; German.

6. Manuel Sellmann; Engineer; Alfred Wegener Institute (AWI).

7. Lukas Kandora; Engineer; AWI.

8. Stefan Hendricks; Scientist; AWI.

9. Hannes Schulz; Scientist; AWI.
10. Dirk Kalmbach; Engineer; AWI.

11. Roland Neuber; Engineer; AWI.

12. Andreas Herber; Scientist; AWI.

13. Ralf Brauner; Scientist; Jade University.

14. Heiko Bozem; Scientist; Johannes Gutenberg University Mainz.

15. Franziska Koellner, Scientist; Johannes Gutenberg University Mainz.
16. Julia Burkart; Scientist; University of Toronto.

17. Megan Willis; Scientist; University of Toronto.

18. Liviu Ivanescu; Scientist; University of Quebec at Montreal.

19. Quentin Libois; Scientist; University of Quebec at Montreal. 

20. Alexei Korolev; Scientist; Environment Canada.

21. Richard Leaitch; Scientist; Environment Canada.
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